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Sulphuric  acid;    Effect   of    addition    of to     soil 
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White  pigment  of  lithopone  type;  Inalterable — — (P)  loir 

Zinc  sulphate  ;    Process   for   producing from    zinc 

ores  (P) 7i2r 
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Silica;  Fused —        Discussion   oh" 

w.  ,..|  distillation:  Portable  plant  for .    Discussion       70 

Set  Gilchrist,  D.  A 261 

I  ■  my,    a.    v  .   and    Mid-Continent    Machinery   Co. 
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purposes;   Prodnctionol —    ir>   
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■  !  BUI — lugarCo.    OuutflerfP)  .... 

Nlmphlus,  I.  , and  .1   li.  Whltaker.    Gas  producer  (P)  

Nlsbida,  II     Celluloid;  testable  Bbres  as 

r.iw  material  for  27 

Japan-      ehemioal  industries;    Development  of  533 

Nlshimnra,  T.   Potassium  •  bloride  from  mother  li'iu-.r  irom 

■  1  -alt 1040 
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Nitrogen  Products  Co,     See  Bncher,  J.  E 1195 

Nitrogen  Products  and  r.irii.l«  ('...    Set  Sinclair.  (.;.  \v.    007 
Nitxsche,  II.    Cements  In  water  containing  sulphuric  acid  ; 

Behaviour  ol 2;n 

Noble,  P.    Water,  sewage,  and  liquid  manufacturing  waal 

[or  treating d')  30S 

Q.  L.    Oleo-stock  clarinor,  seeder,  and  breaker  (P)  lis* 

NOdlng,  M.      S«N»her,  W 503 

Nod,  1..  .1.    Ollsand  fats;  Apparatus  i.t  porifytnglndafltrlal 

(l'l    147r 

Noerdllnger,  H.     Tar  oils;    Improving  tbe   antiseptic  and 

fungicidal  action  ol  (P) 45r 

Noll,  1       See  Weber,  W 1008» 

Nolto,  O,    Gypsum  as  a  fertiliser 1186- 

Nomura,  11      Ginger;    Pungent  principles  ol  .    .\.-« 

ketone,  tingerone,  00  urrtng  In  ginger    1062 

Norbnry,  F.  G,     Set  MacArthur,  G.  G 56ft 

Nordoll  C   11      tenting  apparatus  (P) 201 

Nordensson,  C.  0.    Oil-gas  producer  (P)  447 

Normann,  W.,  and  B.  Hugel.    Hardened  oils ;   Analysts  of 

.     Ident  iflcal  l<  in  of  liardened  marine  animal  oils 

and  rape  .-il   658- 

N.  .in-,  B.  1..    Vanadium;  Role  of-      -In  alloy  steels 117& 

Norsk  Hydro-Elektrlsk  Evaeletofaktieselskab.    Ammonium 

nitrate;     .Manilla,  tore   "I (P) 1007 

ric   arc   furnaces   working   under  high   pressure; 

Combined  plug  and  cooler  [or     —  (P) 14ft 
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Process  for  carrying  out (P) 216. 

Nitrogen  compound]      Manufacture  ..1 (1*) 214- 

8a    Bbkeland,  K 1047 

Se.    Hanger    B      2ir 

See  Platou,  O.  J.  s 1184 

Norake Aktleselskal        1        rokcmlsk Industri.    SesFarnp, 

I-         457r 

Noreke  Aktieselskab  for  Elektrokemlsk  [ndustrl  .\..r-k 
Industrl-Hypotekbank.  Titanium-oxygen  com- 
pounds ;   Proct 1  producing (P) 1272 
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1  .  I';    291 

Filter  .    Rem  wal  le-        (P)  585. 

Northrop,  Ii.  1'.    High  tem]  erature  .  Production  of and 
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and  Pyrolectric  instrument  Co.    Pyrometer  (P) 1031 

Northwood,   It    Glassware;      Producing  decorative  colour 

effects  on (P)  457 
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mixed  —  (P)    850  ' 
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and  process  01  making  same  (PJ     128s 
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Oberfell,  G.  G      -                       \    351 

Oberlinder,0  I      tricCo,   Imignten  filaments; 

Manufacture  of (P)  12s 
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: 401 
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Ogden.tt.  L.   Extracting  values  from  bodies  ;  Apparatus  for 

(P)    377 

Ogilvie,  C.  B.    See  Crossley,  M.  L 209 

Oil  Extractors,  Ltd.    See  Lamplough,  F 1000 

Okell,  S.  A.  W..  and  Industrial  Chemical  Co.    Clay;  Process 

and  apparatus  for  refining (P) 596 

Okey,  R.     SeeBeil.G*.  D 565 

Okuda,  Y.     Fish-gelatin  ;   Hydrolysis  of 513 

andT.  Eto.    Iodine  in  marine  algae  ;  Formcf 502 

Oliver,  C.  E.     See  Bain,  J.  W 336 

Oliver,  T.  C.    Concentrating  acids  ;   Method  and  apparatus 

for- (P)    647r 

Concentrating  liquids  ;   Method  and  apparatus  for  ■ — — 

<P) 1122 

Sulphuric  acid  ;  Production  of in  lead  chambers  (P)    872 

Olney,  G.  J.    Measuring  and  mixing  device  (P) 699 

Olsen,  S.  D.    See  Bruner,  L.  N 1235 

Olson ,  E.  T.,  and  Detroit  Organic  Chemical  Co.     Lactic  acid  ; 

Production  of  —  (P) 1127 

Omelianskij,    V.    L.,   and    M.    Solunskov.    Nitrogen-fixing 

bacteria  ;  Russian  studiesof 40 

O'Neill,  F.  V.,  and  others.     Vulcanised  rubber  ;   Process  of 

treating (P) 1243r 

Onodera,  I.    Plants  ;    Injurious  and  stimulating  actions  of 

acids  on 348 

Oppen.W.  A.    See  Kniffler,  B 334 

Oppenheim,  K.     See  Harries,  C 568 

Optonberg  Iron  Works.     See  Kinzig,  L.  D 564 
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effects:   Apparatus  for  production  of  ■ — —  (P)  . . . .   1086 
and  others.    Refrigeration  and  production  of  ice  ;  Processes 

and  apparatus  for (P)    917 

OrndorfT,  W.  It.,  and  R.  E.  Murray.     Phthaleins  ;  New  class 
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o-benzoic  acid  and  phenols  542 

Ornstein,    G.,    and    Electro    Bleaching    Gas    Co.    Water; 

Apparatus  for  treating (P) 978r 

Ornstein,  L.     Paint  or  enamel  material;    Manufacture  of 

(P)    603 

Orthmanu,  A.  C.     See  Levi,  L.  E 1243 

Osborn,S.  J.     Beet  molasses  :  its  composition  and  utilisation    661 
Osborne,  T.   B.,  and  C.   S.   Leavenworth.     Protein-copper 

compounds 158 

and  L.  B.  Mendel.     Cotton  seed  ;  Use  of as  food  . . .     562 

Proteins  and  protein  concentrates;    Relative  value 

of  certain as  supplements  to  maize  gluten  ....     400 

and  A.  J.  Wakeman.     Phosphatides  in  milk  ;  Distribution 

of ■    158 

Osgood,  S.  W.     Magnetic  or  inductive  separation  of  sub- 
stances (P)    390 

O'Shaughnessy,  F.  R.     Activated  sludge  process  of  sewage 

purification.     Discussion 830 

Annual  Meeting  proceedings   831 

Industrial  fuel  from  gas  wcrks.     Discussion   761 

Ostenberg,  Z.,  and  International  Cellulose  Co.     Cellulose  ; 

Preparation  of  solutions  of- — ■ — (P) 1174 

Cellulose;    Process  of  dissolving (P) 450 

Chemical  mixing  apparatus  (P) 538 

Ostromyslenski,  I.    Caoutchoucs;    New  chlorides  of  natural 

isoprene-  and  erythrene-  ■ 726 

Ebonite,  celluloid  and  gutta-percha  ;    Preparation   of 

substances  equivalent  to 727 

Erythrene-caoutchouc ;  Synthesisofthechloridesof 726 

Isoprene,  divinyl,  and  dimethyl-erythrene  ;  Polymerisa- 
tion of to  caoutchouc  or  its  homologues 724 

Vulcanised  eioutchouc  ;    Synthesis  of 727 

and  New  York  Belting  and  Packing  Co.     Rubber;  Process 

for  vulcanising (P) 1243 

Ostwald,  W.    Mine  waste  ;    Utilisation  of by  means  of 

the  heat  of  waste  fields  (P) 956 

Osugi,  S.,  and  T.  Uetsuki.     Acid  mineral  soils  ;    Acidity  of 

348 

Ott.E.    Concrete  ;  Disintegration  of by  gas  liquor 539 

Outcault,  H.  E.     See  Sweeney,  O.  R 1233 

Overbeck,  O.     Beers  ;  Low  alcoholic 300 

Overend,  W.,  and  Overeni  Aluminium  Soldering  Processes, 
Ltd.     Aluminium  or  aluminium  allovs  ;    Soldering 

of (P)   1016r 

Overend  Aluminium  Soldering  Processes,  Ltd.    See  Overend, 

W 1016r 

Ovjtz,  F.  K.    See  Katz,  S.  H 385 

■See  Kreisinger,  H ]     919 

Oye,  T.     Vulcanised  fibre  ;  Treatment  of (P) 544,  1004r 

Ozonair,  Ltd.,  and  E.  L.  Joseph.     Ozone  generators  (P)  . . . .     969 
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of  fats  and  unsaturated  fatty  acids  (P) 603r 

Pacchetti,  C.     Rubber  composition ,  and  manufacture  thereof 

(P)  558,    895r 

Pacchioni,  A.     Lignites  in  gas  manufacture  ;  Sardinian  378 

Pacific.  Gas  and  Electric  Co.    See  King,  E.  B 215 

Pacific  Products  Co.    SeeStillson.G.  H 397 

Packard.    H.   N.,  and   Cutler-Hammer  Manufacturing  Co. 

Electrical  resistance  thermometer  unit  (P) 908 

Padelt,  H.  T.  Tunnel  muffle  furnaces  for  burning  ceramic 
ware   and   heating   metals,   chemicals,  and   other 

materials  (P)  633 

Padgett,  F.  W.     See  Brooks,  B.  T 558- 

Padoa,  M.,  and  C.  Butironi.  Chlorine  and  hydrogen ; 
Temperature  coefficient  of  the  action  of  mono- 
chromatic light  on  mixtures  of  — ; — 961 

and  L.  Mervini.     Photographic  plates  and  papers;   Tem- 
perature coefficients  of  the  action  of  monochromatic 

light  on 47 

Paessler,  J.    Tannin  content  of  green  walnut  shells 605- 

Paetow,   C,  and    H.    Lippmann.    Tinning   sheet    metals ; 

Method  of (P) 1013 

Palazzo,  M.     Oil  of  turpentine  ;    Italian  from  Pinus 

pinaster,  Sol 463 

Palmer,  H.  E.     See  Phelps,  I.  K 236,    567 

Pilmer,  L.  A.    Salt  manufacture  by  solar  evaporation  of  sea 

water 502 

Palmer,  L.  M.     See  Zimmermann ,  A 31 

Palmer,  L.  S.    See  Eckles,  CM 1144 

Palmer,  T.  C.     See  Lucas,  O.  D 999- 

Panara,  B.     Drying  apparatus  (P) 1227 

Pantanelli,  E.    Plants ;    Mechanism  of  absorption  of  salts 

in 41 

Pantasote  Leather  Co.    See  Joseph3on,  E 288 

Panzer,  A.    See  Heiduschka,  A 639 

PaoIini,V.,and  G.  Rebora.     Sabinols  ;  Isomeric 352 

Pape,  K.     Photographic  developers  ;  Reaewal  of (P)  . .     238 

Paris,   G.     Tobacco  leaves ;    Examination  of   methods  of 

estimating  nitrogenous  substances  in 666 

Paris,  L.  F.     Fur  and  hair;  Process  for  secreting  (carroting) 

(P)    335r 

Parker,  C.  W.,  and  Parker  Rust  Proof  Co.  of  America.  Plating 

metals  ;  Process  of (P) 222 

Parker,  F.  W.     See  Parker,  J 1061r 

Parker,  J.  and  F.  W.     Maize  ;  Manufacture  of into  fine 

flour  (P) 1061r 

Parker.J.H.,  and  others.     Tool  steel ;  Alloy (P) 1012 

Parker,  R.  G.     Sulphur  trioxide  in  fuming  sulphuric  acid  ; 

Determination  of  free  ■ by  titration  with  water    692 

and  A.  J.  Dalladay.     Optical  glass  ;    Precision  method  of 

uniting .     Union  of  glass  in  optical  contact  by 

heat  treatment  32 

See  Twyman,  F 85,    218r 

Parker,  T.  H.     Centrifugal  separator  (P) 996 

Parker,  W.  C.     Rustproofing  metals  ;  Tanks  for  —  (P)  . .     968 
Parker,  W.  M,  and  Parker  Process  Co.     Oils ;    Process  for 

refining  — r-  (P) 704 

Parker  Process  Co.    See  Parker  W.  M 704 

Parker  Rust  Proof  Co.  of  America.    See  Allen,  W.  H.  222,  460,  507 

See  Parker,  C.  W 222 

Parkin,  W.  M.     See  Hoffman,  A.  F 556,  721 

Parkinson,  S.  T.     See  Eyre,  J.  V 903 

Parkyn,  P.  A.  W.     Temperature  of  gases  or  superheated 

steam  ;  Automatic  regulation  of  the (P) 201 

Parmelee.  C.  W.,  and  G.  A.  Williams.     Leadless  glazes  for 

sanitary  ware  ;    Fritted  ■ — ■ —  717 

Parow,  E.     Dyer  ;   The  Schilde  "  universal  " 1121 

Potatoes  ;    Desiccation  of in  Germany 937 

Parr,  A.     See  Wallis,  S 886 

Parravano.  N,,  and  P.  De  Cesaris.     Ferrous  sulphide  ;  Heat 

of  formation  of  ■ — ■ — 595 

Parrish,  J.  R.     See  McMurray,  S.  M 395 

Parrish,P.     Nitre  cake  ;  Possible  partial  substitution  of- 

for  sulphuric  acid  in  the  manufacture  of  sulphate  of 

ammonia 336 

Parrish,  W.J.     See  Reams,  J.  A 58S 

Parsons,  C.  L.    Ammonia  ;    Oxidising  and  catalytic 

bodies  therefor  (P) •. 1127 

Nitrogen  fixation  ;   Report  to  U.S.  Government  on 1081 

Uranium  compounds  ;  Purifying (P) 646 

Uranium  oxide  ;    Preparation  of  black 644 

Cranium  oxides ;    Preparation  of (P) 646 

Parsy,  P.  V.     Crucible  furnace  for  melting  metals  (P) 967 

Parthasarathy,  M.     See  Browning,  K.  C 118 

Partington,  E.     Paper  pulp  ;  Beating  or  grinding  of (P)  1232 

Partridge,  S.  S.     Dyeing  yarns  and  slubbings  ;   Machines  for 

(P) 694 
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Pasouklune  v.     Sulphides  :  Effeetof on  die  Bolntli 

gold  bj  potassium  cyanide i-_'7ii 

tPan-h.  K    H     See  Furness,  B 112 

l*itek..i.    Hydrogen  peroxide ;  Uanufaeture  ol (P)..  1008 

■    Corporation,    Ltd.,  and    W     I'     Chi  m      in      I 

Manufacture  ol (P) 385 

(Patent,  IV  01      •                         !,  .1    IT 037 

■li.    LP.                              I     A 551 

n.  J.  11      Wood  bi  [or 

Discussion   TO 

Patersun.  W      adding  chemical  reagent  to  water  nr  other 

liquid;  Apparatus  for  (I'i all 

Water  softening  and  purifying  apparatus  (P) 

Patnoe,  G   W.,and  Dolomite  Products  Co.    Furnace  lining ; 

Uanufaeture  of (P)  880 

Paton,  J.  I).     Fuels  [or  Internal  oombustl put       Sppn- 

r. ui. -"ii-  ignition  temperatures  ol  liquid-  -  -.     Dis- 
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■  developments  in  the  Industrial appli< 

of  town's .     Discussion  770 

trial  fuel  from  gas  works.     Discussion 701 

Pati  inllli  lu   i    •■      Uamlna  and  hydrochloric  add  j  SImul- 

i-  production  nf 13g 

Patten,  n    i      and  ,:    H    Mains.    Mercury;    Laboratory 

apparatus  for  purification  of 885 

Patten,]  ,and  Davison  Chemical  Co.     Uomlser  for  fluids  (P)     190 

•n.H.K.  II. C 461 

Patty,  J.  8., and  Chaleloid  Chemical  Cj.     Palul  and  I  irnish 

solvenl  (P) 1019 

Paul.L.    Colophony;  Ammonium  soaps  of 557 

Paul,  1.  O.    Coking  practice  ;  Sumo  future  lines  of  advance 

in .    Discussion    528 

Paul.T.     Butter ;  Preservation  of 561 

Tartaric   acid   and    dlpotassium    t .irt r  it •• ;     Chemical 

equililirium  between as  basis  for  neutralising 

Wine  with  this  salt  561 

fault,  W.,  and  J.  Hatula.   Colloids;  Changes  in  the  physical 

Ition  ol  ■  — .    silver  salt-protein  compounds    905 

Paul  sen .  E.    See  Harries,  C 560 

Peachey,  8. 1.     Plastic  material ;  Uanufaeture  ol from 

rubber  (P)  10i9r 

Plastic  substitute  for  celluloid  or  leather  (P) S9r 

Vulcanisation  accelerators ;  Organic 321 

Vulcanisation  catalysts 950 

Vulcanlslngprocesi .  Catalytlcao  eleratlonofthe  — 424,42! 
Peacock.  8.,  and   Harden,  Orth,  and   Hastings  Co.     Hag- 

neaium   eompounds;    Uanufaeture  of trim 

I     material  [P) 925 

Uagneslum  compounds  ;   Product  Ion  of IP)  ..... .      83 
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Pearson,  I,.  K.    See  Lapworth,  A 
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Warren  Featherbone  Co.     See  Stebbins,  CO 514 

Wartenwellor,  F.     Flotation  concentration  experiments  on 

a  Transvaal  gold  ore  220 
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raw  material  for  technical  purposes 159 

Weidleln,  B.  it,  and  Metal,  Etesearch  Co.  Copper;  Hydro- 
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Wdnrioh,  M.  Bone-black  and  other  altering  media;  Ap- 
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.sin.lier  smoke  problem  ;   Results  of  recent  investigations 
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Wescott,  E.C.    Are  King.  B.  B 215 

Wesson,  I-.  11  ,  and  B.  S.  Knorr.  Rubber  ;  Wel  combustion 
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W,, 1  Cist  Iron  Co.     S..   Lash,  II    W fto7 
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Whitaker,  C.  B.    See  Rogers,  W.  K 77 

Whitaker,  J.  and  R.     Dyeing,  scouring,  and  washing  wool 
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ores  (P)  556 
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Rotary  furnaces  for  in  inufacture  of from  vegetall  ■ 

matter.     (P)  Sumner 1000 

in  seventeen  successive,  extracts  of  soil  ;    Study  of . 

Gprtner 227 

in  steel;    Eggertz  test  for  combined .     Whitoley  . .   1096 

Carl. on   bisulphide;    Catalytic  decomposition   of  by 

alumina.     Gurvitsch    304 

Removal  of from  coil  gas.     Winner 75 

Carbon  compounds ;    Hydrqgenation  and  dehydrogenatipn 

of .     (P)Badische    Wu'lin  u.  Soda    Fabr:  10$?,     47;! 

Carbon  dioxide  ;   Absorbenl  medium  for  .    (P)  Cadman     Sir 

AbsorUmt  for  for  use  in  breathing  apparatus  for 

mine-rescue    work.    etc. : 

(P)  Be  van    612r 

(P)  Itevan  and  Davis   4.5r 

Absori>tion  of from  gaseous  mixtures.     (P)  .N    V 

.lurgens  Vereen.  Fabrieken 138,  138r 

Absorption  of by  charcoal.    Richardson 1093 

in  air;    (  oloriinetric  determination  of .     lliggins 

and  Marriott  232 

Determination  of insolation.     Van  Slyke    944 

Determination  of in  water.     TiUmuisand  Heublein     938 

Equilibrium  between  •  and  titanium  dioxide  and 

silica  respectively  in  alkali,  lime-alkali,  and  alkali 

alumiuate  fusions.     Niggli 643 

Manufacture   of  and    of  sodium  sulphate.      (P) 

Mackey  and  Carroll   1128 

Method  of  removing from nitrogen.     (P)  Philipp, 

and  Kocssler  and  Ifasslaclno  l  'bemieal  Co His 

See  also  Carbonic  acid. 
Carbon  monoxide  and  air;    Limits  of  complete  inllamma- 

bility  of  mixtures  of .     Burrell  and  Ganger  ..     955 

and  hydrogen  :    Manufacture  of  a  mixture  of : 

(P)  Pictct 863r 

(P)  Tully   ;,4ii 

Manufacture  of .     (P)  Benjamin 636 

Occurrence  of  free in  kelp,     Lmgdou  214 

Process  of  absorbing  .     (P)    Badische    Aniliu  und 

Soda  Fabr 84r 

Carbon  suboxide  ;  Preparation  of from malonic acid  and 

phosphorus  pentoxide.     Stock  and  Stoltzcnberg  . .     045 

Carbon  tetrachloride  ;    Solution  of  thymol  in  .      (P) 

Ferguson,  and  Pyrene  Manufacturing  Co 124S 

Carbonaceous  dusts  ;    Inflammability  of .     Brown  ....      471 

dusts ;    Inflammability  of  in'  atmospheres  of  low 

oxygen  content.     Brown  and  Clement   496 

materials ;    Apparatus   for   destructive   distillation    of 

(P)  Prioleau     lOOlr 

materials;    Destructive  distillation  of  ; 

(Pi  Glover  and  others 704 

(P)  Wellington 26r,     1000 

materials  ;   Distillation  of for  production  of  smoke- 
less fuel  anil  recovery  of  .by-products.     (Pi  Richards, 

and  Smokeless  Fuel  Syndicate    7fi 

materials;    (Ha, lining  volatile  products  distilled  from 

.     (P)  Prioleau 26r 

materials ;     Recovering  potassium  salts  from   organic 

.    (P)  Grimes   872 

materials;    Separation  of  volatile  products  from  solid 

.    (P)  White  286 

solids;    Manufacture  of  combustible  fluids  from . 

(P)  Reid.  and  Patents  Process  Co 637 

sub-tances;  Carbonisation  of .     (P)  Anderson  and 

Meikle    Iiioll 

substances;    Furnace-setting  for  destructive  distillation 

of .     (P)  Wellington, and  Coalite,  Ltd lOOlt 

substances  and  oxygon  compounds  oi  metals  or  metal- 
loids ;    Manufacture  of  an  intermediate  product  tor 

use  in  processes  based  on  heating  together . 

(P)  Why  United  Carbide  Factories,  and  Hyllaiid  ..     13S 
Garl ales ;    Determination  of in  limestone  and  other 

materials.     Barker   loon 

Determination  of  -    —    in  solution.      Van   Slvke 914 

Studies  of  the  ,     Seyli  r  and    Lloyd    I..:;,   1233 

Carbonicacid  ;    Apparatus  ior  impregnating  lbpiids  with  

(P)  Pindstofte  lL'Ir.    Il~l 

compounds  of  ami ia:    Manufacture  of  (Pi 

liadisclie  Anilin  u.  Soda  Fabr : 215r 

Hydrolysis  of  sodium  carbonate  and   bicarbonate  and 

ionisation  constants  of  -  — .    Sevier  and  Lloyd  ..     153 

indicator.     (P)Frisak   616 

See  also   t'arii. ci   dioxide. 
Carbonic  oxide.     See  Carbon  monoxide. 

Carbonising  coal;  F.tTect  of  temperature  and  duration  of 
i  action  on  formation  of  light  oils  in  -  at  atmos- 
pheric pressure.     Whitaker  and  Crowell III'. 

coal:    Most  economical  method  of  for  supplying 

light,  heat ,  and  power  by  the  gas  industry  and  the 

ni) ilm  supply  of  munitions  of  tfaf-!     West  ....    1-205 


(  arhotiising — cont. 

coil  and  other  carbonaceous  matter.    (P)  Aiid.-r.ou  and 

Meikle  loon 

fuel.     (P)  Doherty   76 

furnace  : 

(P)  Aarts   1000 

(P)  Slnallwool at; 

Increasing  yield  of  tar  by  lower  temperature  —  -.   W.M  .107 

kelp  for  recovery  ot  potash.     Turrentine.  ;si 

bow  temperature  .     Smith   760 

bow -temperature  and  some  products.     Machurin  620 

metal  articles.     (P)  Fennel)  1277 

metals.    (P)  Bray   \\\ 

peat;     Apparatus   for   and    obtaining   distillates 

therefrom.     (P)  Whitfield 704 

plant  ;    Hydraulic  mains  used  in  connection  with  :. 

(P)  i'.loor  and  t'enwiek  998 

results  with  Glover-West  vertical  retorts  at  Mae.  lesfleld- 

ImiIIcI.-II 860 

Sheep's  wool.    (P)  Teller  4511 

Carbons,  arc    light  ;     Manilla,  lure    of  .     (P)    Pike    127.    12Sr 

decolorising;     Action   of  different  on   pure  and 

impure    sugar    solutions,    and    their    iulluence    in 
analysis  of  sugar  factory  product  a.      I'  -ID- 1 1.53 

Carbonyl  chloride  ;    Manufacture  of .     (P)   Wliitchoiwi      926 

Preparation  of .     Plotnikov 291 

Carborundum  articles  ;   Manufacture  of .     (P)  Balz  4.57,  457r 

Carbo-Teredo  process  for  preservation  of  timber     388 

Carboxylase  in  the  storage  organs  of  the  potato  and  sugar  beet. 

I'e.lnar 97 

Carboxylic  acids  :    Preparation  of  poly- from  aromatic 

hydrocarbons    by    means    of    dialkylindanediones. 
Freund  and  Fleischer 77 

p-C  irboxyphenylarsine  oxide.     Sieburg 1027 

Carburet  ting  air  to  form  a  gaseous  fuel  for  interna  I  combustion 

engines.     (P)  Dyer 957 

Carburising  agent.     (P)  Daiikineyer 888 

metals  by  means  of  gas.     Walter 770 

Cardboard  ;   Heating  and  draining  the  cylinders  of  machines 

for  making  and  treating  '.'  (P)  Aitken   70S 

Sizing .     (P)  Hiieffncr 923 

Carnations  ;  Effect  of  large  applications  of  fertilisers  on . 

Ileal  and  Muncie  95 

I'aniauba   wax;      Requisition  of  stocks  of  — —  by  Army 

Council   ; 842 

Carnotitc  ores  ;  Concentrating .     (P)  Schlundt 1137 

Carrageen  for  size,s  and  finishes  ;  Characters  of .     Lamb 

and  Harvey 212 

parroting   fur  and   hair.     (P)  Paris    335r 

Cartridge    brass.     Brownsdon 794 

Cartridges;     Blasting .     (P)    Weber  .  .48r,    101,   238r,    731./- 

Prodiiction  of  blasting in  which  liquid  air  is  used. 

( P)  Kowastch    . 473r 

Carvone  ;  Action  of  ozone  on .     Harries  and  others  ... .     566 

Products  oft  he  isomerisat  ion  of in  the  light.     Sema- 

giotto 614 

Caryocar ;    Fatty  °il  from  a  species  of .    Bolton  and 

1  lower  345 

Cas.-ara  ;   Identification  of .     Beal  and  ok.-y .50.5 

Identification  of in  medicinal  preparations.     Hub- 
bard       607 

Case-hardening  compound.    (P)  Munn   38 

Furnaces  for .    (P)  Grpcott  1240 

material.     (P)  Corey    223 

material;  Manufacture  of .    (PYBlaich,  and  Pinch 

Co 1182 

See  also  under  Iron  ,/..,/  steel. 
Casein;    Apparatus  for  manufacture  of  clastic,  rnasscs  from 

.     (P)  Weiss 1280 

Influence  of  carbohydrates  on  tin-  accuracy  of  the  Van 
Slvkc  method  ill  the  hydrolysis  of  Hart  and 

Sure 158 

I.cgumiu  as  the  analogue  of .     Rakuzin  and  Pokars- 

kaja 302 

Manufacture  of  horny  substances  frqrn .    (P>  Part  els    220 

Process  of 'drying .    (Pi  Brownclt  and  ..th.-rs  . .  1 1 15,  1 101 

Process  for  treating .     (P.)  barrels  lour 

Removal  of  —    from  crcarrjery  sewage  : 

(Pi  Ebrill  and  Kiersev   lt'.o 

(Pi  Ebrill  and  others    "   ' 

-silver  sail  compounds.     Pauli  and  Mitula  005 

Solubility  of in  dilute  sodijuri  chloride  solutions.  I!  yd     561 

Cassia  auriculata  bark  as  tanning  agent,     bimaye 513 

Cassia  oil.    See  under  Oils,  Essential. 

Cassiterite  ;  Extraction  of  tin  from .    (P)  Midland  and 

Delasson  1*2,    I48r 

1  1  1  articles  subjected  to  high  external  temperatures.    (P) 

Driver-Harris  Wire  Co..  and  Henderson  unit 

ft- 
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Costing  aluminium,  its  alloys  and  other  lighter  metals  :   Dic- 

.    (P)  Borst C80 

of  nut. ils  and  alloys ;   Apparatus  for   —       (P) 

Durville 1230 

metals ;  Means  for         .    (P)  Hall  890f 

i    '  tery  and  like  articles.    (P)  Allen  and  Ames 1271 

pottery;    Notes  on  .     Blelninger  and  Hornung  ..  875 

)  and  apparatus,     i  I')  i  >  a\  i.  880 

steel  an.i  other  metals.    (P)  Hyde  88r 

under  an  explosive-like  pressure  Into  moulds.    <  P)  Talla, 

and  PrftzlalonBgusswerke  Schmidt-Belchardt  Ges...  461r 

Castings:  Comparative  tests  on  test  bars  and  actual of 

bronzes,  etc.     Corse  and.Cotnstock TJTti 

Method  of  making .    (P)  Bole B80 

Porosity  oi  lion               Narnlas  ....  H7s 

Preparation  oi  nun  for .    (P)  Krai./,  and  National 

Malleable  Casting  Co 142 

Process  of  making  tight  .    (P)  Wolf  300 

Production  of  alloy .    (P)  Johnson,  and  Continuous 

Zinc  Furnace  Co 1230 

Castor  oil.    See  under  oils,  Patty. 

Catalogue  of  chemical  Journals  :   Library 741 

oi  scientific  literature;    International  ::2.'» 

SatalyBis ;    Heterogeneous              Gurvitsch 301 

Induced  reactions.     Dhar  1046 

of  mixtures  of  hydrogen  and  oxygen  at  tin-  ordinary 
t,  mperatureby  moist  contact  substances.  Hofmnnn 

and    KlKTt    136 

Theory  oi  contact .    Bancroft 1 160 

Catalysts  in  the  hydrogen  peroxide  reaction.     Lttppo-Cramer  :i(i6 

tor  hydrogenating  oils  and  the  like.    (!•)  Ittner 1130 

Manufacture  of : 

(1*)  Badische  Anilin  nnd  Soda  Fabr :i78 

(i1)  Kaysir.  and  ECydrogenatlon  Co 1087 

(P)  Morey  and  others  |030 

(P>  Reynolds 202 

Manufacture  of  nickel .    (P)  Burehenal,  and  Hydro- 

genatlon  Co 700 

Nickel .    (P)  Bills   72:1 

for  oxidation  of  ammonia.     (P)  Parsons 1127 

for  oxidation   of   ammonia   to   nitrogen   oxides.    (P) 

Badische  Anilin  u.  Soda  Fabr 215r 

Poisoning  of .    Bancroft  1  nut 

for  production  of  aromatic  amines,     (p)  Badische  Anilin 

und  Soda    Pahr 78 

for  reduction  of  fats  and  unsaturated  fatty  acids  ;    Man  11 

faetureoi .    (Pi  Paul,  and  Hydros-nation  Co.  603r 

Regenerating  .    (P)  Sulzberger  860r 

Removing from  oils,     (p)  Kflls 72:1 

Vulcanisation : 

Peaehey      A50 

Twiss   K170 

Catalytic  acceleration  of  the  vulcanising  process.    Peaehey    424 
action  of  ether  in  the  reaction  of  sulphur  chloride  with 

metals.     Domanickl  885 

agents.    See  catalysts. 

bleaching  of  oils,  fats,  and  waxes.     Hal 9.18 

decomposition  of  amines.    Babatier  and  Qandion  ....   iiitj 
decomposition    of    benzoyl    chloride.     Mallhe    and    De 

Cudon  |20 

decomposition  of  formic  acid  by  rhodium,     llaas 81 

device  for  hydrogenating  tats  or  oils.    <pi  Dewar  and 

others  (in:> 

hydrogenatlon.    (P)  Badische  Anilin  und  Soda   Fabr.    I042r 
bydrogenatlon    by    means    of    nickel ;     Behaviour   of 

hydroxy!  group  of  hydroxy  tatty  acids  in . 

Jurgens  and  Meigen  057 

hydrogenatlon  oi  organic  compounds  by  base tale  at 

ordinary  temperatures.    Kelber :,ck 

oxidation  of  ami ia.     Andersen    ,sl 

reactions;  Method  of  carrying  out    — .    (P)Walter..     281 
reactions:    Process  of  effecting  —   -.    (Pi  Hagemann 

and    Paskerville 1  |o:{ 

synthesis  of  ortranic  substitution  products      il'i  Keyes 

and  Cooper  Hewitt  Electric  Co 1 10s 

Catalytically    useful    substances    for    hydrogenating  iils; 

Method  of  packing .    (P)  Sulzberger  60S 

Catechol;   Influence  of  the  solvent  on  the  reaction  between 

and  alkali  bicarbonate?     Von  Hemmelmayr  i2f-8 

quinul.  and  resordnol:  Biochemical  reactions  tor  differ 

cntiatlng .    Wolff 70;, 

Cathode  ray  device.  (P)  Coolidge,  and  General  Electric  Co,  '.'in', 
Cathodes;     Manufacture    of    electron-emitting   .    (P) 

Nicolsoll  and  others      I -jsr 

Cattle-food.    (P)  Midland  Cattle  Products,  Ltd..  and  Austin    302 
Apparatus  for  cooling  and  drying  nuts,  cubes   etc-    ,-i 

.      (P)   Sehlleler    f|g 

Preparation  of from  refuse,  Borons,  or  like  material 

(l'i  Bevln   1231 

Utilisation  of  diseased  potatoes  as  Wehmer  . . . .     150 

See  aha  Feeding-stuffs. 
Caucasus;    Extraction  of  medicinal   lubstana     from  local 

pl.mt.  at  tic-  Soukhoun  Experiment  station  

lov  1140 

Caustic  pol  i-h      >  -,|  hydmxldi . 

soda,  See  Sodium  hydroxide. 
Civet,-  oil.  See  under  nils.  Fatty, 
' Y:iri  rubl   ■  Rul  bet, 


Ceilings;    Sound-absorbing  material  for 
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Celluloid  ;    Mi llaueous  vegetable  llbrcs  as  raw  mitcrial  for 

.    Nisbida    27 

Preparation  ol  substances  equivalent  to  .    Ostro- 

invslenski   727 

Process,,)  treating-  — .    (P)  Josephson,  and  Pant,  oti 

1-  oil- 1  Co 288 

substitute;    Manufacture  of .    (P)  Dreylus 12:12 

substitute;    Plastii .     (P)  Peaehey   i'.)r 

Cellulose;     \p]Kiratus  for  boiling  fibre  for  manufacture  of 

.    (P)  Bills  and  WUhelm  1045 

and  chemical  industry,  1866—1016.     Cross  ;,:ll 

-containing materials;  Transforming     -.    (P)  Berbeln  1111 1 

Determination  of  degree  ,,1  bleaching  of by  means 

of  the  copper  value    Frelberger   707 

Dry  distillation  of  materials  containing .    (P)  Von 

lloeh, tetter,  and  Holzverkohlungs-Ind.  A.-G.  ..  1173r 
Extraction  ol  from  vegetable  fibres,  such  as  wood, 

cotton,  straw,  esparto  grass,  jute,  and  the  like.     (Pj 
Cataldi    I2:t2 

Extraction  of from  vegetable  fibrous  material  by 

means  ot   acid    magnesium  sulphite  solution.    (P) 
Jardlne  28r 

Manufacture  of ; 

i  P)  Ellis  and  WUhelm 1045 

(P)  Wait,-  and  others    2SS 

Manufacture  of ami  application  In  chemical  and 

ol  her  industries.    ( pi  voumosos  131 

manufacture;  .Manufacture  of  artificial  graphite  from 
waste  lyes  from .    (P)  Messow    «7:i 

.Manufacture  of anil  utilisation  of  the  waste  liquors. 

(P)   llarnist 132 

preparations:     Purifying   and    Improving    .    (P) 

Blektro-Osmose  A.-G 603 

Process  for  converting into  glucose.     (P)  Koelu-r     073 

Process  of  dissolving  -  -.  (P)  Ostenberg,  and  Inter- 
national Cellulose  Co 450 

product  ;     Luminous  .     (P)  Soc.   Alton,   de  Traite- 

11  lent  s  Chiiu 132 

solutions ;    Preparation  of .     (1*)  Ostenberg,  ami 

International  Cellulose  Co    1174 

sulphate-, waste  lyes.     See  under  Sulphate-ci  llul  ise. 
sulphite- ;     Apparatus    for    extracting    hydrocarbons, 

especially  cymol,  formed  in  the  manufactureof    — . 

(P)  linger 593 

sulphite- ;  Constitution  and  stability  oi  the  van, us  lyes 

Used   ill    the    111  lliulaeturc  of and  t  heir  siH-cilic 

action  in  the  digestion  process.     Marusawa B08 

sulphite-;    .Manufacture  ot .     (P)  llache-WUg   ....    1174 

sulphite- ;    Recovery  of  free  sulphur  dioxide  fr  im  the 

bl,,w-olf  gases  and  liquors  in  the  digestion  of . 

K11I111 630 

sulphite-,  waste  lyes.    See  under  Sulphite-cellulose 

Treatment  of for  tine,  particularly  photographic 

papers.     (P)  Hohni 869 

Triinethylglucosc  from-  Deiiham  and  Woodhousc     607 

Cellulose   acetates;     Manufacture  of  : 

(P)   Dreyfus      HMilr 

(P)  Lindsay,  and  Celluloid  Co 1092,     11102 

acetates  ;  Modifying (P)  ECnoeveuagel,  and  Knoll 

und   Co 1 174r 

acetates  ;      Manufacture    ot     plastics    from    .     (P) 

Lindsay,  and   Celluloid   Co 450,    7u7.   BOO,    1209 

acetates  .    Ma  nil  tact  lire  of  solvents  for  plastics  from . 

(P)  Lindsay,  and  Celluloid  Co 1209,  1209 

acetates  ;      Production    of    llowuhle   compounds   of   , 

(P)  Lindsay,  and   Celluloid   Co 12119 

acetates;   Solvent  for- .    (P)  Lindsay,and  Celluloid 

Co 7n7,  860 

acetates;    Treating  to  alter  their  solubilities.     (1*) 

Dreyfus 4.,lr 

com] is  .  Manufacture  ol    — .    (P)  Blooh-Plmentel  mil 

derivatives,    Manilla,! ure  of .     (P)  Koetscbdl  and 

others   ;'.s:tr 

derivatives:    Manufacture  ot      —  and  application  in 

chemical  and  other  industries.  (P)Voumaaos  ....  ni 
ester  composition   for  waterproofing   the   striking   or 

abmslve  surfaces  ol  match  boxes  and  the  like,    (P) 

St.  Aruiande    7:16 

nitrate.    Set  Nttrocellul 

CellulOSlC  materials  ;  Chemical  treat lit  of .     (P)  Adam      54  I 

Cement      (l'i    HcCulloch,   and    Westinghou-e    Electric   anil 

Manillaetiiruig   Co 12:17 

BOld-proOf;     Manufactureof.  (P)  Kleetro-Cheuilral 

supply  and  Engineering  Co 968 

at  id   pro-, I  and  w  ,1,-rproot  ,     Ma  nil  fact  ure  of  ' ■ : 

(P)   Meigs,     and      Lleetro-Chciiih-.il     Supply     and 

Engineering  Co    lOlOr 

(PI    Wedge,    and     t.leetro  Clielilleal     Supply    and 

Engineering  Co 504 

Acid-resisting-           (P)  Chance  and  Hunt,  and  others  1237 

and  asbestos ;  Manufacture  ol  artificial  states  from . 

(P)  [mer-Schnelder   219 

asphalt-;      Manufacture    ot    —       from    natural  asphalts 

i  l'i  Barbel  Asphalt  Paving  Co :i"r 

Behaviour  ot  -  ■     in  water  containing  Bulpnnric  acid. 

he   2fii 

bituminous:   Manufacture  ol .    (P)  lllemann  . . . 

-burning  apparatus.     (P)  Basset   lo'(i 
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Cement — conl. 

and  by-products  ;  M  Lnufacture  of from  folspar,ctc. 

(P)  Eckel  and  Spencer  218,  218 

concrete,  Portland  ;  Influence  of  grading  on  value  of  fine 

aggregate   used  in    roid   construction  with  . 

Jackson  1049 

Dental : 

(P)  dwell, and  White  Dental  Manufacturing  Co.  1275 
(P)  Mahan.and  Smithand  Sou  Manufacturing  Co.     718 
drain-pipes  and  tiles :  Durability  of in  alkali  soils. 

Wig  and  others ■ 6 19 

dust  ;    Potash  from 1275 

Effect  of  sulphides  on .     Witt  1130 

Electrical  apparatus  for  collecting  particles  of .     (P) 

Gallof  and  Poussin 1263 

furnace  structure  ;    Rotary .     (P)  Eldred,  and  Com- 
mercial Research  Co 1 130 

Furnaces    or    kilns    for    roasting    .    (P)    Beocsinl 

Cementgyari  Unio  Reszveuytar.  is;i^ 964 

glycerol-litharge- ;    Setting  of  .     Merwin  512 

-kiln  gases;    Recovery  of  material  iu  the  form  of  dust 

from  rotary  .    (P)  Stevens,  and  Jermin  and 

Stevens 34  L 

kilns  ;  Apparatus  for  utilising  waste  gases  from  Portland 

■ .    (P)  Schott 1009 

kilns;    Leaching  flue-dust  from  .    (P)  Huber  and 

others   503 

kilns:  Removal  of  dust  from  waste  gases  from .     (P) 

Polysius   292 
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Kilns  for  drying  — ■ — .     (P)  Andersen  463r 

Copying  ink  pencils,  and  examination  of  their  pigments  in 

writing.     Mitchell     147 

Cork  ami  cork  preparations  ;    Specific  heats  of .    Kinn- 

shita    597 

substitute  ;   Manufacture  6f .    (P)  Clapp 45 1 


paqb 

Corks  used  in  Soxhlet  or  other  extraction  apparatus  ;   Tre  ii- 

ment  of  — — .     Ward 1149 

Corn.     See  Maize. 

Corrosion  of  brasses  of  Muntz  metal  type,     ltawdon   1180 

of  cast  iron  and  its  bearing  lipdri  the  electrolytic  theory 

of  corrosion.     Richardson  lictr. 

of  condenser  tubes.     Ramsay   883 

and  electric ilpropertiesof  steels.     Iladlield  and  Newbery    219 
Manufacture  of  rigid  pieces  of  metal  insulated  against 

.     (P)  Stewart     222 

of  metals  by  acids.     Watts  and  Whipple  1238 

Note  on  boiler .    McLellan   

Preventing in  metallic  debris.     (P)  Whitham  .... 

of  pure  commerciil  iron;    Inlluence  of  cobalt,  nickel, 

and  copper  on  the  atmospheric .     Kalmus  and 

Blake 

by  sea  water  and  other  liquids  ;    Protecting  aluminium 

and  its  light  alloys  from  —      .    (P)  Scligmin  and 

Williams 
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1135 
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of  steel  fence  wire.     Storey 1 238 


in    bulk 


11)71 


698 

707 
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of  steel  water  pipes.     Bradley 
Corrosive    liquids;     Vessel    for    cmveying 

(P)    Morris  and  Turnbull  

Cotton  ;   Action  of  sulphuric  acid  on  •.     Wilkinson 

Conveying in  the  washing,  bleaching,  and  like  treat- 
ment thereof.     (P)  Taylor  and  others  

Determination  of  wood  gum  in  incompletely  purified 

.    Ereiberger  923 

Dryers  for : 

(P)  Eevlin   28 

(P)  Solod    1120 

Extraction  of  cellulose  from .    (P)  Cataldi 1232 

fabrics;     Production   of   figured   effects  on   .     (I') 

Heberiein  et  Cio 131 

fabrics  ;   Production  of  transparent  and  wool-like  elfects 

on  .     (P)  A.-G.  Cilander    289 

fabrics;    Some  elfects  of  action  of  ultra-violet  light  on 

.    Doree  and  Dyer 211 

fibres;    Chemical  and  physical  changes  in   with 

special  reference  to  the  processes  of  dyeing,     llaller    923 

Fixation  of  acid  colours  on ; 

(P)  Know  Mill  Printing  Co.,  and  Weeks  80 

(P)  Weeks   335r 

Weeks 709 

goods  ;   Treatment  of to  render  them  permanently 

less  inflammable.     (P)  Perkin  and  Bradbury   640r 

industry  ;    Research  and  the  441) 

Kaltir  or  Natal 1093 

lint  and  stalks  for  paper  pulp.     Walsh  1091 

Production  of  fast  dyeings  on .     (P)  Meister,  Lucius, 

u.  Bruning  -'94 

stalks  ;    Paper  pulp  from  .     Nanson 131 

Tendering  of in  dyeing  half-woollen  goods  in  baths 

of  weak  acids.     Zanker  and  Mann   798 

Treatment  of to  render  it  permanently  less  inflam- 
mable.    (P)  Perkin  and  Bradbury  640r 

waste  ;   Conveying in  the  washing,  bleaching,  ami 

like  treatment  thereof.     (P)  Taylor  and  others   151,  4  .1 

waste;     Method   of   treating .     (P)    Landell.   and 

Anglo-American   Cotton   Products   Corporation    ..     all 
Weighting,  fixing,  mordanting,  dyeing,  and  bleaching 

by  means  of  foam.     (P)  Soc.  do  Tcinture  ot 

d'Appret  Gravel;  and    Liudenmeyer    133,  6MT 

yarns  ;   Action  of  two  different  processes  Of  bleaching  on 

American .    Jecusco   

yarns  and  fabrics  ;  Treatment  of to  produce  woolly 

elfects.    (P)  Tootal  Broadh'urst  Lee  Co.,  and  Lester 
Cottonseed  flour;    Nature  of  growth-promoting  -.ob-tancc 

of .    Richardson  and  Green  

Imports  of into  United  Kingdom.     Vakil 

Indian;    Composition  and  exports  of .     Vakil    .. 

meal;    Inositolphosphoric  acids  of .     Rather   .... 

meal;    Nutrition  experiments  with  .     Richardson 

and  Green    937, 

oil.    See  under  Oils,  Fatty. 

products.     Vakil .•  ■ ■     <•*■• 

products  ;    Effects  of  feeding cm  composition  ami 

properties  id  butter.     Eckles  and  Palmer  ........    1 1  14 

products;      Methods    for    approximating    the    relative 

toxicity  of .     Carruth    l<gM 

Us6  of as  food.     Osborne  and  Mendel  MM 

Cottrel]  precipitator:    Use  of in  recovering  phosphoric 

acid  evolved  in  tie'  volatilisation  met  Ik. dot  treating 

phosphate  rock.     Ross  and  others iil 

Co  urn  i rone  resin  in  the  manufacture  of  lacquers.     Kruuibhaar     : 

Council;     Lists  of 1.   *"*».    739, 

Rep  art  of 

Allen  and  bombard 
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Cavellite  ;  Dissociation  pressurcof  — 

Coverings;    Process  for  treating  textile  fibrics  tor  Hi?  manu- 
facture  of    .      (P)    Aktieselskabet    I.nv.  eioni.-  - 

fabriken  "Dana"    ,,",' 

Protective  and  non-penetrative  .     (I)  l.vnen   

Cowper  stoves  of  blast-furnaces  ;     linca    itig  the  efflclencj   ot 

.    (P)  Wsrme-Verwertvftrgs-wes    

Crab  oil.    See  under  oils,  Fatty. 

Cream;    Manufacture  of    1"  '.  I  acts  tc.ni     — .     (P)Oray    .. 

Cream  of  tartar.     .Sec  uriHer  Tartar. 
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Creamery  sewage;   Separatl i  casein  and  albumin  from 

(P)' Ebrili  and  Klersey  ISO 

(P)  Kbrill  and  others    904r 

Creatine  determlnatlonfl ;    Impure  picric  add  as  a  source  of 

error  in    — .    Fulln  and  Dolsy  235 

Creatinine  determinations ;    Impure  picric  acid  as  »   lourcc 

of  error  In .    Folln  and  Dolsy  235 

.  Commercial  beechwood .     Smith  and  Acres     448 

from    maplewoud ;     Chemical   composition   of    higher 

iiHtwns.it    — .    Pieper  and  others Q  38 

miplewood;  Toxic  action  of and  of  some  ol  Its 

constituents  and  derivatives  on  a  wood-destroying 

i  imi  trus .     Pieper  and  others   

oIIb  fox  w 1  preservation  :    Relation  between  toxicity 

and  volatility  of  -  Ba'teroan  33 

Production   of    mule    wood  -   Ironi    hardwood    t.i 

JucM  and  Acrec  148 

ttestrlettons  on  use  of  ami  dealings  in ■ 842 

substltote.    (P)  ll.-yl    038,  123lr 

Cr  "i   ;   Compounds  of with  pyridine.    Hatcher  and 

skirmw  1001 

Electrolytic  oxidation  of .    (P)  Pomlllo   88? 

Manufacture  ol  phenols  Ii (P)  Terrlsse  ....   1001 

anil  phenol;    Specific  gravities  ami  boiling  punt-  ..t 

mixtures  of      .      I'«\   and    Barker    SI  I.    84S 

Specific  gravities  and  boiling  i»oints  of  mixtures  of . 

Kox  and   Barker  845 

p-Cresyl   carbonate;     Nitration   of .    Holleman   and 

HoeHake     207 

Cresyllc  acid  ;   Determinate f  phenol  in  commerdal  — — . 

Fox  and   Barker  812 

Distillation  of ——.    (P)  Grimwade L001 

Cristoballte ;     Formation    of    in    silica    bricks.     Le 

clutelicr 904 

Crop  production  In  different  countries.    Hendrlck 1282 

rotation  ;  Presence  of  nitrates  and  ammonia  in  diss  wed 

plants  ;      it,    significance    with    regard    to ■. 

Konequct    41 

Crops;  Influence  of  fineness  of  division  of  pulverised  lime. 

rtoneon  yield  of  .    Kopeiofi  1021 

Treatment  of  growing .     (I'l  Crinberg   --"' 

Cross  and  Bevan  essay  prise.  3,  108,  167,  241,  S00,  357,  1080,  nil. 

1151,  1201 

Crucible-furnace   apparatus      (P)    Doolittle,  and   Crane  Co.  301 
furnaoes.    See  under  Furnaces. 

O.'udbles  for  glass  melting  or  annealing.    (P)  Gray 879 

graphite;    Composition  for  preserving .    (P)  <ar- 

mlcnael  and  Harper   121 

Manufacture  of  clay  .    (P)  Hitchcock  551 

lor   melting   brass.     (P)   Henderson,  and    Driver    Harris 

,        CO [182 

lor  melting  metals;    Furnaces  for  heating  .    (P) 

Grocott  nut 

Palladium-gold as  platinum  substitutes 670 

Crushing  machinery.    (P)  Pringle 12:1.  L040r 

PU   mills.      <[')  Twaddle    1  171 

Cryptopine:   Hlcrochemlcal  preclpltatios  of with  zinc 

eiiioride-ioiiine  solution.    lunmann    '.ill 

Crystal  structure  of  metallic  1m •,) i>~  i    Modification  of . 

(I'l  Putsch   A.-G 1134 

Crystallisation,  fractional;    Purification  ol  silts  by  — — . 

Kengade    

try  t.ls;   Drainage  of .    Hall :hi7 

of  sugar  and  i.t  he.  crystal  I SUbstanCI  -  .    Manm 

of  dry  .    (P)  Grlere    000r 

■Culture  media  employed  in  bacteriological  examination  of 

water.  Neutral-red-lactose-pept media.  Chamot 

and  .Sherwood  [026 

Cultures  i,i    yeasts,  mucorlnl,    moulds,  badlll,  etc.;    Ap- 
paratus for  preparing  pun         .    (P)  Magni     ...     800 

Cup  1 1  furnace.    (P)  Wagner   89r 

Cupolas,    (P)  Pontoon  and  .Mate 1239 

Cupro-nlckel  scrap ;  Government  control  ol     — 

Cuprous  oxide ;   Blectrolytii  production  ol  (P)  Hunt  215r 

oxide  photochemical  cell      Case   [102 

1  dde  ;   Prod  -  utilising 

coke  making.     Pelle   113 

sulphide    and     antimony     sulphide;     Metallographic 
examination  •  •(  the  system  —    .    Chlkashlge  and 

Yalllallelii    112 

Curat  oil.    See  under  Oils,  Fatty. 

Cutch  production  in  Burma 208 

Cutting     material;      Manufacture    of    .    fp)    Naaml 

i  1  nnoots.     West     Borneo    cult M  lal  1  h  ippi]  I57r 

Cyanamlde;  Constitution  ol           Colson  <h  h> 

Formation  of  gnanldlne  from              Schmidt  1027 

nitrogen  ;   Determln  ition  ol  In  calcium  cyanamlde. 

Berkaut  and  others [281 

Preparation  ,,f      — .  fr,,m  caldum  evananiide.     Werner  162 

pr ss  ,,1  nitrogen   fixation.     Parsons 1082 

Cyanaml                    icture  of  metallic               (P)  Beid  1177 

Synthi  tines   fr.nn   by   mi 

i.ti  maid  reagent,      Inarm  and    Beebe 100 
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Cyamtes;   Carburtsation  of  Iron  l>y  —  -■    Portevin 069 

'      -  1  t.  pi  it  ins'  a  ilutions  ;  Evolution  ol  hydrogen  lr . 

Watts  and   Brann   1098 

process;     Countercurrenf    deeantation    in    the   , 

Barnes  220 

pr SB  Of    nitrogen    fixation.      Parsons [080 

solutions;    Solvent  power  of     — for  gold.    Edwanda  651 

Cyanides  from  atmospheric  nitrogen    480 

Oarburisation  of  iron  by    -    .     Portevin  066 

Extraction  of from  ammonia,  at  liquor,     (P)  llaker  1272 

Manufacture  of             (P)  Devaucelle  and  Bensa  ....  1083 

Preparatl  in  of  from  calcium  cyanamlde.     Eltawakl 

and    Kilsmo B71 

produced  by  fixation  "f  atm  ispheric  nitrogen  ;    DlstUia- 

tionol  Buchor 452 

Synthesis  of in   the  electric   pressure   furnace. 

Stabler.    135 

Cyanogen  compounds;    Electrolytic  manufacture  of . 

.Pi  Foeraterllng  and  others  3M1 

compounds;    .Manufacture  ..f : 

1  i'i  Foersterllng  and  others  11147 

tl'i  LlndbUd   062 

and  sulphur  rout] nd-  ,    l; very  of  —      from  Butts 

(P)  Spen   88S 

cyanogen. ■tie   oompounds   of    Sorghum    ndaare\     Effect   of 

anaesthetics  and  frost  on  Wlllaman  4110 

Cyanuiieacid  ;  Isolatioiiof fromsoil.     Wise  and  Walters  1057 

Cycloform.    See  Is. .butyl  zHuninobenxoate. 

Cyeloliu,  a  polymerisation  produd  "f  linseed  oil     Do  Wants     150 

Cydonla  b 1  extrad   as  protective  colloid.    Guttata;  and 

Wagner 509 

cylinders,  engine- ;  Cast -iron  :  with  special  reference  to . 

Hurst 210 

Cyni'ne  formed  in  the  minutactura  of  sulphite-cellulose  ; 

Apparatus  for  extracting .    (P>  Bngor SOS 


D 
Dairy  products;  Dotectionofllme  u-.-.l  a-,i  noutraUserin . 

Wuhitunu    661 

Date  palm  sugar  industry ;  Improvement  of  the .  Annett  1022 

ll.ihim  alba,     llrill   1108 

liii.n-,  metallic;    Preventing  corrosion  <t  waste  in . 

(P)   Whithani 1  135 

Deeantation;     Gountereurrent  —    hi  the  cyanide  process. 

Ivimcs 2211 

Decanting  apparatus.     (Pi  AlponfdlS 2tl2 

Decolorising  carbon       lull 

carbon;    Bovlvlfying  used  finely  powdered—  (P) 

Wrjnberg   415 

carbon;    Use  of  vegetable    as  compared  with  animal 

ob       ■'!  (bone-black)  in  sugar  refining.     Weinrieh  1100 

carbons;   Action  of  different on  pure  and  Impure 

sugar  .solution-,  and  their  111  linen. v  in  the  ana l\  - 

sugar  factory  products.     Pellet  153 

materials;    Manufacture  of .     (P)  t'atlin    485 

Decorative  surfaces ;  Treatment  of .    (P)  Hadnehl  and 

Bawtree      1138 

Decorticating;  Composition  for .    (P)  Poulson '.  1269 

Deiloeoulatlng  solid  mat. -rial-     (P)   Lcheson,  and  Acheson 

Corporation    3d 

Degreaslng  textile  material- ,  Process  for  producing  foam  for 

.      (P)  i'lavel 80 

Degummlng  textile  materials;    Process  for  producing  foam 

for .    (P)  Clave] 80 

Dohydratlng apparatus.    (P)  Humphrey. and  Alliance  \ 

table    Co        ..s  '..     :.-.'„ 

apparatus  lor  air      1P1   Benjamin    

111. runs   and   other   I. -lie         Ipparatua   tor—-    .    (P) 

Benjamin   640, 1004r 

1  j>  .  ./  Drying. 

Dehydration  of  soi trystalllne  hydrates;  Period  of  Indactlon 

in  the  I;.,,- 31 

Dchydi 

fP)    Hies,  I    ..-1 

i  i'i  K"i'iii-on.  and  Metallurgical  Engineering  and 

Corporal  ion 75r 

(or  ore  pulp.     (P)  K. 'til lis.. n.  and  Metallurgical  laigiucer- 

llig  and  Process  Corporation 888 

i».  lr.  droe.-ii.it  ion  of  carbon  oompounds.    (P)  BadJsche  tafjin 

la    Kahr 40Sr,   173 

Dclimlng  ildns.    (P)  Meistar  151 

WOOl,   hair,   or   like    -ut.-tall.es   .  olltaltllli  ited    with    lime 

IP.    I. u, as    lull 

Demerara  :    Presence  of  Invertue  in  oan«  BUgai  tram . 

Pellet     152 

Denltratlon  "f  mixed  add  ;   Fused  silica  apparatus  for . 

Bottomley   580 

Density  of  gas.-.    Effusion  method  of  determining . 

rds  944 
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Dental  alloys  or  amalgams.     (P)  Davis 38r 

cement : 

(P)  CroweII,and  White  Dental  Manufacturing  Co.  1275 

(P)  Mahan.and  Smith  and  Son  Manufacturing  Co.  718 

porcelains.    Watts 876 

rubber  composition  ;  Manufacture  of  — ■ — .     (P)  Supplee 

and  Engstrom  02 

Deodorant  materials.    (P)  Billing    161 

Deodorising  and  clarifying  volatile  organic  bodies.     (P)  Hall  1080 

Deoxidation  of  mild  steel,  steel,  or  copper.    (P)  Konig  ....  886 

Deoxidising  and  refining  ferrous  metals.     (P)  Schwartz 389 

Dephlegmation  ;  Apparatus  for .     (P)  Rosenbaum   ....     586 

of  the  products  of  distillation  of  a  mixture  of  volatile 

liquids;    Apparatus  for  the  continuous .     (P) 

Allan 127 

Dephlegmators.    (P)  Mitchell  and  Morfey 123 

Depolariser  ;    Higher  oxide  of  manganese .     (P)  Wells. 

and  National  Carbon  Co 1 053 

Depolarising  agent.     (P)  Ellis, and  National  Carbon  Co 1103 

agent  ;    Manganous  manganate  and  permanganate . 

(P)  Ellis,  and  National  Carbon  Co 1G53 

compound ;     Moisture-containing    non-hydrated    man- 
ganese   .     (P)  Ellis, and  National  Carbon  Co.    . .     801 

Depreciation  of  plant    121 

Depsides  ;  Fischer's  synthesis  of .     Wilkinson  605 

Desiccants  ;  Comparison  of  efficiency  of  some  common . 

Dover  and  Marden    005 

Desiccating   alimentary    pastes;     Apparatus    for— — .     (P) 

Martinenghi 976 

apparatus  : 

(P)  Clavton    376 

(P)  Rogers 608 

fluids  : 

(P)  Rogers 1 263 

(P)  Stutzke  and  Buhl 376 

liquors  containing   matter  in   solution   or  suspension  ; 

Means  for .     (P)  Booth  and  others  1 1 70 

See  also  Dehydrating  and  Drying. 
Designs  ;    Interests  of  British  and  enemy  subjects  in  regis- 
tered  407 

Desoxycholic  acid  ;    Preparation  of .     Mair  735 

Destructors,  dust;    Treatment  of  waste  tins  in .     (P) 

Lovegrovc    161 

Desulphuiising  ores.    (P)  Wierum,  and  Sulphur  Syndicate, 

Ltd 556 

Detergent,    bleaching,    and    disinfecting    composition.     (P) 

Carmona.  and  Comp.     Kxplotadora   Navezten   ...    1045 

compounds;  Washing and  modes  of  using  same.  (P) 

Wilson 1185 

materials.    (P)  Billing 161 

Detergents   containing   saponin  ;     Determination   of  active 

oxygen  in .     Griin  and  Jungmann  658 

Manufacture  of  — — .    (P)  Imhausen 603 

Manufactuie  of  soap-like .     (P)  Feldenheimer     346,  724 

Detinning  and  the  like  ;   Apparatus  for .     (P)  Hall   ....      344 

Detonal.     See  Diethylacetylurethane. 

Detonating  explosives  ;    Manufacture  of .     (P)  Alarin..        48 

Devuleanisation  ;    Process  of .     (P)  Spence    . 1055 

Dewatering  and  replacement  apparatus.     (P)  Moore    917 

Dextrin,  sucrose, and  inulin  ;  Comparative  adsorption  of . 

Kakuzin    730 

Dextrose;    Determination  of .     Freriehs  and  Mannheim  1022 

Determination  of — in  admixture  with  kevulose,  maltose, 

and  sucrose.     Wilson  and  Atkins   154 

Fermentation  of by  yeast.     Wilenko 1283 

and/or  maltose  ;  Rate  of  turbidity  in  l>everages  contain- 
ing   .     Homberger  and  Marvel   231 

Nutrition  of  green  plants  by  means  of .     Ravenna. .   1187 

Process  for  converting  cellulose  into .    (P)  Koeher    973 

Studies  on  the  forms  of and  their  mntarotatfon. 

Hudson  and   Dale   340 

Variations  in  rotatory  power  of in  aqueous  propyl 

alcohol  of  different  concentrations.     Foulkes  ....       41 
See  also  Glucose. 

/j-Dextrose  ;    Preparation  of .     Mangam  and  Acree  ..     730 

2  6-Di-acetatomercurithymol.     Rupp      1280 

Dialkylindanediones  ;  Preparation  of  polycarboxylic  acids  "I 

aromatic  hydrocarbons  by  means  of -.     Freund 

and  Fleischer    77 

Dialysis   of  ferric,   chromium,  and   aluminium    chlorides ; 

Hot .     Neidle  and  Barab   290 

Technique  of  preparing  membranes  for .     Brown  . .     736 

Di-p-anisylmonophenetylguanidine     hydrochloride ;      Tests 

for .     Hankin    565 

Diastase;  Independence  of  the  optimum  temperature  of  a ■ 

of   the    concentration    of    substrate  and  enzyme. 

Compton 001 

malt- ;   Influence  of  the  hydrogen  ion  concentration  on 

the  activity  of  — .    Adler  230 

Optical  properties  of and  its  adsor;  >t  ion  by  kanl  Enand 

by  aluminium  hydroxide.     ISakitzin  and   Flier     .  .     300 


PAGE 

Diastases  ;    Manufacture   of by  oxidising  ferments.     (P) 

Boidin  and   Effront f 732r 

Relation  of to  formation  of  nitrites  and  ammonia  in 

diseased  plants.     Boncquet    1142 

Diatomaceous  earth  ;   Production  of  articles  from .    (P) 

Kern   SO 

p-Diazoiminobenzcne  ;     Aeyl    derivatives    of .     Morgan 

and  Fpton    443 

Diazo-oxides  ;    Constitution  of .     Morgan  and  Tomiins    860 

Diazophenols  ;  Constitution  of .  Morgan  and  Tomiins. .     866 

Dibenzyl  ;    Products  of  action  of  heat  on .     Meyer  and 

Hofmann 865 

Dibromo-o-cresolsulphonephtlialein  as  a  substitute  for  litmus 

for  use  in  milk  cultures.     Clark  anil   Lubs   076 

Dicalcuim  phosphate  ;   Manufacture  of .     (I*)  Glaeser..   1021 

Dichlorophenols  ;  Prepar.it  ion  and  properties  of  the  six . 

Holleman  1010 

Dicyanouiamide  ;     Determination  of in    crude    calcium 

cyanamide.     Stutzer 05 

Die-casting  aluminium,  its  alloys,  and  other  lighter  metals. 

(P)  Borst  3*0 

Diesel  engines  ;    Tar  oil  fuel  and .     Porter oio 

p-Dicthoxyethenyldiphenylamidine  ;  Tests  for .  Hankin     565 

Diethylacetylurethane;    Narcotic  action  of .     Odaira. .      162 

Diethylbarbituric  acid  ;  Microchemical  identification  of . 

Tunmann  1 23S 

Digesters  for  boiling  amylaceous  materials  under  pressure. 

(P)  Boulard 1180 

Digitalis  leaf ;   Relative  proportions  of  the  active  constituents 

in .     Stranb       734 

leaves  ;  New  reaction  for  water-soluble,  active  glucoside 

from .     Wratschko 565 

plants  ;  Development  of  typical  glucosides  of  the  leaf  in 

germinating  and  growing .    Straub     1193 

seeds  ;    Relative  proportions  of  the  active  constituents 

in .     Straub 784 

N-Dihydro-1.2.2.'-l'-anthraquinoneazine.    See    Indanthrene 

under  Anthracene  dyestulfs. 
Dihvdroindole  bases  ;     Substituted .     Von  Braun  and 

others   285 

1.8-Dihydroxyanthranol  as  a  remedy  for  psoriasis.     Unna. .     568 
a/3-Dihydroxyanthraquinones  ;   Preparation  of  benzoyl  deri- 
vatives of .     (P)  Wedekind  und  Co 637 

Dihvdroxvdiaminoarsenobenzene ;     Metallic    derivatives    of 

(P)  Danysz     006,  006 

1.5-Dihydroxynaphthalene  ;    Influence  of  the  solvent  on  the 

reaction   between — and   alkali   bicarbonates.    Von 

Hemmelmayr    t 1268 

1.6-DihydroxynaphthaIene  ;    Influence  of  the  solvent  on  the 

roaction   between — and   alkali    bicarbonates.     Von 

Hemmelmayr 1268 

1.5-Dihydroxynaphthalenedicarboxylic    acid ;     Manufacture 

of .    (P)  Von  Hemmelmayr 50n 

Dihydroxytartaric   acid  ;    Sensitive   reaction   for  hydrogen 

peroxide  depending  upon  formation  of .  Dcnige.s  1170 

Di-lead  arsenate;  Decomposition  of bv  water.  McDonnell 

and    Graham    1093 

Dimethylamine    dimethylaminodithiocarbamate,    the    most 

practical  accelerator  of  vulcanisation.     Hntin  ....    1140 

Dimethylamide  ;   Preparation  of .    Werner    1147 

Diinethylamino-tertiary-ainyl  benzoate  hydrochloride  ;  Tests 

for .     Hankin        565 

Dimethvlaniline  ;     Hypochlorite    colour    reaction    of  ■ . 

Shepard      27 

Dimethylcaffeic     acid;       Synthetic     preparation     of . 

Lapworth  and    Wykes    1063 

Dimethylerythrene  ;   Polymerisation  of to  caoutchouc. 

Ostromyslenski 724 

oa-Dimethyl-7-piperidines  substituted  in  tlte  a-position, 
including  their  N- methyl  derivatives  ;  Manufacture 
of .     (P)  Judd  and  Kon 353 

Dimethyl  sulphate;    Utilising  hypochlorite  colour  reactions 

in  establishing  the  mechanism  of  action  of on 

aniline.    Shepard 20 

/3-Dinaphthylamine  ;     Products   of  action   of  heat  on . 

Meyer  and  Hofmann  865 

Dinner  of  the  Society  ;    Annual 614 

Dioleflnes  ;    Manufacture  of .     (P)  Stern    W5r 

Diphenyl  ;    Products  of  action  of  heat  on .     Meyer  and 

Hofmann       8m» 

Diphenvlamine  ;     Manufacture  of .     (P)  Fliirscheim    ..  382 

Products  of  action  of  heat  on- — -.  Meyerand  Hofmann  865 

Use  of for  colorimetrio  determinations,    smith  ....  165 

Diphenylbenzidine ;  Use  of for  colorimetric  determina- 
tions.    Smith    165 

Diphenylbutadlone.    Johlin       352 

Diphenyl  derivatives ;    Wen              Boi  i  lie  and  Snholten  ..  638 
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I'M  .1 

Diphi n\ iiii.tliiiK       Produote   ol   notion   ol  heal   on . 

Meyer  and  Bofmann  805 

Dipping;    Agitating  liquid  tents  ol  tanks   tor  treating 

by- —   .    (P)  Heywood  and  Ki.l.l  ."..vs 

Dlsaso  dyeetuffe.     Seeufufer   tgo  dyestufTa. 

Discharge,  oi  molten  products,  from  a  furnace  oi  other  ap- 
paratus:  Means  for  electrically  pr oting  thp  — . 

1 1'.  Reld,  |nd  Patents  Profess  Co $01 

Discharging  material  from  mechanical  furnaci        Means  for 
— .    (P)    Huntington,    Hebcrlein   and    Co.,   aild 

Bingham        BM 

Disinfectant  materials      (P)  Billing     101 

Disinfectant       I P)   Bectihold,  and  Chcm    Fabr    Laden) 

Go 040 

Silver  compounds  ol  acrldlne    .■ii.  i  for .    (P)  Soe. 

ol  Chem.   In-l.  mi    P.a-le    '-'o  , 

Disinfecting,   detergent,   and    bleaching    composition.    (!') 

Garni ,  and  Comp.   Bxrlotadoni   Navezten   ....    1045 

drinking  water.     Dakln  and   Dunham   610 

by  fqmigai  io  i      Klngwtl  and  others  12 

hides  or  other  animal  by-products  foi  importation  into 

i  nited  States   80 

power  ol  complex  organic  mercury  comnbunds.    m.t- 

eurlsed  phenols.     Schoellei  and  s.hrauth 664 

tannery  wastes.    Jackson  and  BuswcTI  805 

water  by  means  of  bleaching  powder.     Longer 7'cf 

Disintegrating  apparatus ;    Rotary  (P)  Spensley  ....    878r 

and  loading  hard  pitch  or  like  material.     (P)  still  ....    400r 
machines 

(P)   l'urse  and    Neill I'll 

(B)  Higginscq   OOftr 

niaodfuiq  nitrit--.  an  additive  compound  of  sodium   nitrite 

ami  Bodluin.     Malted         1271 

Dl    oclation  i>..int- .    Determination  of .    Montgomery 

ami   Oroves    710 

pressure  of  sulphides;    Determination  of .    Allen 

ami   Lombard   454 

Distempers;     Manufacture    of .    (!')    Oornelison,   and 

Cott-A-Lap   Co     1280 

Distillation  apparatus.    (Pi   Burton    1122 

Apparatus  for  contin a .    (PJChenard  ....     157,  I02or 

Apparatus  for  destructive-  (Pi  Parties  77 

apparatus;     Eloctrlcal      — .    (P)   Fulton,  and   Metal- 
lurgical   Laboratories,   Inc 1240 

apparatus,  for  kelp  and  the  like.    (P)  Stanley 381 

apparatus  lor  /f-napbthol.    Miles    320 

apparatus  for  oil.    (P)  Flatau  ■ 

apparatus  for  petroleum.    (P)  Born  '. . .     800 

Apparatus  for  steam .     Tromp    27ti 

of  qenzdl,  etc.,  from  wash  Oils  and  still  therefor.    (P) 

Simon-Carves,  Ltd.,'and  Brown  !2;:l 

of  carbonaceous  material ;    Apparatus  for  destructive 

.    (P)  Prioleau   IQOlr 

of  carbonaceous  material  for  production  ol  smokeless  fuel 

ami  r very  of  by-products'.     <P|  Uiehar.ls.  and 

Smokeless  Fuel  Syndicate  70 

of  carbonaceous  materials  ;  D'struetiye ■: 

(P)  Glover  and  others 704 

(P)  Wellington   MOO 

of  coal.     (P)  Ileyl 

of  coal  and  other  carbonaceous  substances  :   Destructive 

.    (PI  Wellington    26r 

of  coal  or   other  carbonaceous    lubstances;    Furnace- 

setting  for  destructive .     (P)    Wellington,  ami 

Coalite,   l.t.l lOOlf 

of  eoal  ;     Low  temperature .     (P)   I-amplongh.  ami 

oil  Extractors,  l.t.l I 

of  cail  underpressure.    Cappsand  llnlett 122'.) 

ol  coal  tar  or  coal-tar  pitch, and  products  derived  there- 

from,     (Pi    tteiny    

of  coal.  v> I.  i"  :it ,  or  lignite  for  obtaining  useful  nquid 

and  solid   products.     ( Pi  Thomas    12.:iu 

columns  : 

l  P)  l.umtnus   MO 

(P)  Metallwerke   Nehelm  A.-fl 

Destructive  In  Australia  1070 

Bxti  ictlon  of  fats,  ami ila,  and  the  like  from  organic 

refuse  by  destructive  tl'i  Benton's  Patents, 

i  td     and   Benton   1000 

fracl i      Apparatus  for  (P)  Davis  and  osiers     105 

fractional ;  Method  ana  apparatus  foi  (P)  Lunimuf     148 

of  fuel ;    Apparatus  for    -         (P)  Wallnunn   208 

furnace  tor  metals     <  Pi  Cherry  and  Movshovlts 020 

ira-.-s      »/■  Hitil.r  Oases. 

of  hydrocarbons.    (P)  Frasch  380 

of  inferior  coals  .    low  temperature : 

Mar. hall    

Winmill 

of  lignite  at  low  temperatures.     Benson  and  Davis  1830 

oi  liquids  : 

(p)  Harvey  and  others 

(P)  Stalhane  and   Bring 1262 

of  liquids  .   Filling  material  lor  apparatus  for  fractional 

(P)  Darlef    117" 

of  materials  containing  cellulose:    Dry  (PI  Von 

Hochstetter,  and  Koliverkoblungs-Ind  -A.-0     ...    I  I7:tr 

*>f  met  illie  ores  and  t.il  be  lis:    Process 

ipnaratns  fof'  (P)  Fulton  odd  others 
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1)1-1  ill. illuli       <><i<t. 

oi   mineral  oils  and  the  1 1 k-- ;    Continuous .    (P) 

Borrmann -l(»s 

of  oils.    (Pi  Ileyl   :tsn 

of  oils;    Ipparatus  fdr  (P)  He'rber 7in 

..toils;  Bevoluble  retort  for        -.    t  im  n.-ri-r 7iu 

oi  petroleum  and  other  hydrocarbons.    (El  Dubbs  ....     '.'-1 
ol    petroleum   and   othor   liquids,    tpi    Purl. -sou   and 

Prutzman      3:ta,r 

Preparing  peat  and  the  like  fpr     -        (P)  Pripleau  . . . . 

proces       i  P)  Doherty    

process  in  the  vertical  gnsretprt,     Teune  and  Kiihuu.l. .     ;;:il 
products  from  a  mixta i  volatile  liquids  ;     \pi  i  rat  us 

ior  the  continuous  fraci t e-u  anil  dephlegihatlon 

ol  (Pi    Mini       127 

ol    shah'.     (Pi    Ileyl    :isi 

oi  solvents  from  solutions  containing  oil.  (at.  or  wax. 

(P)  Poolcy,  and  Scott  and  Spu 30 1 

steam-;    Studlesin-  Rlchmqnu 510 

of  tar     (P)  Siilzer  Frcres  512 

of  I  ii  oils.  carboUcacld,cresylic  acid;  and  like  subsl 

(Pi    Grimwade     1001 

of    volatile    liquids  ;     Btllls    ior    fractional     -    .    (Pi 

Badlerand  Co  .ami  Bellerbj  BOO 

of  water;   Method  and  apparatus  for   — .    (P)  Forbes    040 
oi  wood;     Ipparatus  for  il'i  Quattlebaun  and 

\l i.-y      331 

of  wood  and  the  like  ;    Destructive  ■  [B)  Searnan, 

and  Seaman  Waste  «  oo  i  Chi  on    >i  Co         .    50»;  loo 

of  w I  and  other  vegetable  products  888 

of  wood;    Portable  plant  for  Colllhs 08 

Distill.. i     beverages;      Manufacture    of .    (P)    Wahl- 

lleulua  Hesearch  Laboratory,  and  YVahl  088 

Distilleries,  ruin  ;    Scientific  control  Of  s.anl    157 

Distillers'  mashes ;  Saocharlflcatlon ol        by  mean-  o|  male. 

Vosseux      1284 

spent  wash;    Manui.i.t dtrogen  comppunfls  from 

. .    (P)  Kochendoerter 83 

Distillery    by-products;     Process    foi    treating-   -    .    (I'l 

Haughey,  and  By-Producta  Reclaiming  Corporation  ..     034 
Distributing  liquids ;    Apparatus  for  mixing  and-  — .    (PI 

s.  inn  /  and  Badisohe  Co 124 

Ibutors  (or  lime  and  lik"  materials.    (P)  Butehins  ....   018r 

Di\iu\'l  ;  Polymerisation  of  —     toeaoutehoue.  Ostromysdenskj      721 

D.ip.iow.lasi.. a  specific  pigment-forming  enzyme  of  the  skin. 

Bloch      12(1(1 

Dough  for  bread  and  bakers'  wares  ;    Preparing  toilers  and 

legumes  for  manufacture  of .  (P)  Simons'....     7:t:l 

0 position  for  leavening'  (P)  11. unhid mi 

Manufacture  of  a  shortening  composition  for .    (P) 

Kohmaii  ami  others    1288 

Douglas  llr  :    Oleoresin  of —         Schorger   721 

fir  wood;  Composition   of —    .    s. border B87 

Drain  pipes  and  tiles ;  Durabllit  y  of  cement [nallrallsouV 

Wig  and  others  840 

til,    or  pipes  .  Comparison  between  sodiam  sulphate  and 

freezing  tests  for    -  -.    stiley   71.". 

Drainage  of  crystals.     Hall  907 

Draining  eoal  ami  other  slimes  ami  materials  of  like  nature. 

(Pi  Blunter,  and  Simon-Carves,  l.t.l 1260 

liquid  from  a   material  after  periodically  drenching  it 

therewith  :    Apparatus  for : 

i  pi  Byton     K72 

(Pi  Byton  and  Henderson  7;. 

.I  mechanism  tor  furnaces;  Condensing  and  vncuam 

.    (1')  Mciiithtin       lie 

Drenching  a  material  with  .i  ii i      tpparatna  tor  iierhNli- 

oallj    —  ami  thereafter  draining; 

i  p.  Byton    872 

(Pl   Byton  ate!    Hrii'lerson   7.'» 

iQg  lor  hats.     (P)   Phihppsthal   81 

Dr-'-sler  tunnel  oven  an, I  it    application  to  h.-at  treatment  of 

pottery  and  steel.     Dressier  -''"'<i 

Driers;    tctlon  of  ■        on  turpentine.    Woodmangey    ....   i2."»:t 

rheorj  of  the  action  ol  Ingle 810 

Dnik1  trade  In  1016.     Dmney   72 

Dru^s  ior   Australia  .    Btandards  ol  quality  of 7:t 

containing  empdin ;    Identification  ol   — : 

Beal  ami  Okey     

Hubbard        

it   for  certain  narcotic  and  anasstnetle  Hanlrin    865 

The  WOT  an. I   our  supply  of .      Ilookinu 870 

Drj  pro.  I  nets  from  liquids,  emulsions,  an,  I  the  like  ;    Brooosa 

anil    :i|  i >: 1 1 . ,  1  Iiu'  ll'l    K  ran..:     .  ,     MOf 

Dryer;  The  Sclulae     universal "             Parou   1121 

cum  on  clay  products ;   Dissociation  of  calcipm  su)pba|e 

and  removal  of             Williams  T 1  "> 

Dryers  * 

(P)    Bernhard,    and    Worthlngtnn    Pump    ami 

Machinery    Corporation     £>:to 

P)  Oass,  and  Kellam  and  Shaffer  Oo   105 

Pi  Jackson,  ami  rJchofleld  a  sons  Oo ES8 

Pi  Kilnti     "i, 

120:1 

1                           583 
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PAGE 
Dryers—  ront . 

Centrifugal : 

<P)  Elmore        996 

(I»)  Ward        282r 

(P)  Wendell      445 

for  cotton,  wool,  rags,  etc.    (P)  Soloc]   1126 

Cylindrical with    concentric    inner    cylinders.    (P) 

Freytag      202 

Mechanical .    ( P)  Julian 124 

Mechanical    rotarv .    (P)    Prinille.    ami    Buckeye 

Drier     Co 583 

Rotary : 

(P)  Prindle        !)i)6r 

(P)  Rosendahl  and  Austin    1)18 

(E)  Swcngcl        1122 

for  sand,  gravel,  etc.     (P)  Dance,  and  l>y,ir  Supply  Go. .  .  858 

Tunnel  for  bricks,  retorts,  and  the  like,    (P)  Price  I2::0 

Vacuum   drum .     Miles      328 

for  wool,  rags,  cotton,  and  other  loose  material.     (P) 

Kevlin    2S 

Drying  and  serating  tnai'luiics.     (P)  Spark-sand  others    990,  1170 

air.    Heating 374 

apparatus : 

P)  Benedict     536 

(P)  Butts       212 

,P)  Currier        '.MS 

(P)  Damon,   and    AUls-Chalmers   Manufacturing 

Co 583 

(P)  Humphrey,  and  Alliance  Vegetable  Co.    583,  586r 

( P)  Kruger    329 

(P)  Martini        378r 

<P)  Panara    1227 

(P)  .Siler,  and  Universal  Drying  Machine  (  !o 339 

(P)  Spmmermeyer        583 

(P)  Stroband       1 122) 

(P)  Sturtevant  Engineering  Co 2lr 

(P)  Watson       376 

apparatus;    Air  shafts  for .     (E)'  Diuesen 44,r> 

apparatusfor  asbestos  and  other  materials.     (P)  Bonrque  583 
apparatus  for  fibrous  materials.     (P)  Balzer,  and  Troy 

Laundry  Machinery  Co 334 

apparatus  with  moving  wire  band.     (P)  Schulzc  ....  584 
apparatus  for  peat  anil  the  like.     (P)  Jenkins,  and  Peat 

Coal,  Ltd 536 

apparatus  of  rotary  chamber  type.     (P)  Klsworth  ....  536 

apparatus  ;    Vacuum .    (P)  Taylor,  and  Shaw  and 

Co 995 

apparatus  for  wattle  bark,  maize,  or  other  like  com- 
modity.   (P)  Mitchell        996 

bricks,  retorts,  and  the  like;    Tunnel  dryers  for , 

(P)  Price 1230 

Chamber  for  alimentary  pastes  and  other  products.     (P) 

Falchl     150 

chambers  for  liquid,  lluid,  and  moist  materials.    (P) 

I.oebel       r,s4 

of  cinematograph  films  and  flihe  like :   Quick .    (P) 

Planchat        943 

clay  articles  and  apparatus  therefor.    (P)  Seoord  and 

others     551 

cloth  or  like  p  irons  and  absorbent  material:    Suction- 
roil  arrangements  for .    (P)  HellstrSm   1269 

coated  fabrics;    Apparatus  for and  recovering  the 

solvent.    (P)  Hopewell 334 

and  conditioning  yarn.     (P)  Sibson  and  others 383 

and  cooling  nuts,  cubes,  etc.,  of  cattle  food  and  the  like, 

and  grain,  seed,  etc.,  in  bulk  ;   Apparatus  for 

( P)  Schueler     n.l 

and  cooling  substances  ;   Apparatus  for .     (E)  Hess  202 

copra;   Apparatusfor .    (P)  Mel  lord 511 

cotton,  wool,  rags,  etc. ;    Dryer  for .    (F)Sblod..  1126 

drums.     (P)  Peters      581 

explosives.     (P)    Phillips,    and    Dll    Pont    lie    Nemours 

Powder  Co 1 1 1,.;,;. 

fruit,    vegetables,    herbs,    chemicals,    powders,    seed 

minerals,  and  the  like;    Apparatus  for .    (P) 

.  Hewett         858,  1087 

fruits  and   vegetables;    Process  and  apparatusfor— . 

(PI  P.eekworth  and  Hobson  903 

glue-like    material.    (P)  Mooney     (055 

grain;    Apparatus  for .     (P)  Staunton 445 

with  granular  calcium  chloride.     MePhorson    II.",  1 

ol  hollow  articles.     (P)  Williams  and  Bunch    1122 

kilns.     (P)  Turner        537 

lignite  and  the  like.     (P)  Uigby  and  Tcslrup    |47r 

lumber  and  other  moisture-bearing  substances;    Dry- 
kiln  for .     (P)  Tienvinn      '.  .  880 

machines  : 

(P)  lirownell  and  others        1227 

(P)  Sullenberger       445 

midlines  for  alimentary  pastes.     (P)  Tegoli,  and  Tegoli 

Drying  Apparatus   Manufacturing  Co :;.M 

machines  for  fabrics.     (P)  Alhjop  and  Sibs.oi   1092f 

machines  with  rotary  heating  devices.    (P)  Simon  .   .  iiuor 

materials;     Method  of .    (P)    Damon,    and    Allis- 

uhauners   Manufacturing  Co 583 

materials  such   as   pulverised   reclaimed   rubber.    (P) 

Price,  and  Rubber  Regenerating  Co. 297 

materials  In  sacks  or  the  like  ;  Apparatus  for— — ■.    (PJ 

Diuesen                1  |  7 1 

Initerials  in  vacuo;    Means  for  use  in  .     (pi  Ilivtli 

and    Miles         r,s.J 
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Drying — colli. 

Method  of : 

(P)  Butts       212 

(I'i  Kruger        329 

(P)  Wendell      1263 

mixing,  and  grinding  apparatus.    (P)  Calvert  1171 

of  moist  ores.     (P)  BuddGus     sou 

oils.     See  under  Oils,  Fatty. 

oven.     (P)  Strandh      1274 

piper.     (P)  White,  and  International  Paper  Co 960 

peat,  and  apparatus  therefor.    (P)  Lea     447 

of  plums.     Eyre  and  Parkinson   90S 

powder;     Apparatus   for .    (P)  Phillips,    and    Du 

Pont  de  Nemours  Powder  Co I030r 

pulp  ;    Suction-roll  arrangements  for  machines  for . 

(P)  HellstrSm       1269 

room  and  apparatus.    (P)  Lilly  202 

rooms  for  baking  enamel  on  to  metallic  surfaces.    (}') 

Reliance  Drying  Room  Co i;,o,   150 

sand  and  the  like;    Apparatus  for .     (P)  Brattdri, 

and  Pennsylvania  Class  Sand  Co 633 

solid  substances.     (P)    Banks,  and   Banks  Co 495 

solutions.    (P)  Krause    377 

solutions,  emulsions,  and  the  like.     (P)  Askenasy,  and 

A'.-Cf.  f.  Chem.  Prod.  Sehridi  inaudrl    1039 

and  treating  sewage  sludge,  copra,  and  other  materials 

in  bulk  ;    Apparatusfor .    (P)  Anuisnn 329 

tubular  fabrics  ;    Device  for .    (P)  Colin   28 

vegetable  substances  ;   Kilns  for .    (P)  Anderson. .    ifi:ir 

of  vegetables   1 1 :,  1 

wares  ol tender  clay  ;   Apparatusfor .    (P)  Perrott, 

and  American  Clay  Machinery  Co 388 

wool  or  other  fibrous  material;    Apparatus  for . 

(P)  Walker        7!) 

yarn  or  the  like;    Apparatus  for .    (P)  Anderton 

and    Bailey    lic.12 

See  afso  Dehydrating  uml  Desiccating. 
Duclaux's  method  of  determining  volatile  acids  ;  Possibilities 

and  limitations  of .     liillespie  and  Walters   ..    114s 

method    for    the    estimation    of    volatile    fatty  acids : 

Bockhout  and  De  Vrics 236 

Lamb   568 

Upson  and  others    568 

method;    Some  applications  of .     Richmond    ....     520 

Dugong  :    Chemical  examination  of  the  oil  from  the  Aus- 
tralian  .     Cliallinor  and  Penfold   192 

Dust  destructors  ;    Treatment  of   waste   tins  in .    (P) 

Cjovegrove      u;\ 

Electrical  apparatus  for  extracting from  gases  and 

vapours.     (P)  Oallot  and  Poussln 1263 

-fired  boiler  ;   Working  of  a .     King 114 

particles;    Separation  of from    air  and  gases.     (P) 

Baldwin      495 

Removalof from  air  and  the  like.     (P)  Babeock  and 

Willcox,  and   Meiklereid    1 228 

Removalof from  furnace  gases.     (P)  Bingham 1228 

separator.    (P)  Williams,  and  Williams  Patent.  Crusher 

and  Pulverizer  Co 330 

separator  for   pulverising   mills.    (P)   Raymond    Bros. 

Impact  Pulverizer  Co.,  and  others  995 

Dusts;    Inflammability  of  carbonaceous .     .     Brown..     471 

Inflammability  of  carbonaceous in  atmospheres  of 

low  oxygen  content.     Brown  and  clement   .. 406 

Dye-baths,  sulphide  ;    Determination  of  sodium  sulphide  in 

.     Swann        708 

-beck.     (P)  Buhl,  and  Johnson  Van  Vlaandan  n  Machine 

Co 1111;, 

liquors;    Reclaiming   dyestuffs   from   waste .    (P) 

Forsyth,  and  Forsyth  Dyeing  Co 1232 

liquors;     Treating    textile    materials    with .    (P) 

Singleton        870 

Dyeing  animal  and  vegetable  fibres  with  metal  compounds  of 

o-hydroxyazo  dyestuffs.    (i'i  Soc.  oi  Chem.   Ind. 

in  Basle 7s.  7s 

Application  of  azo  dyestuffs  and  their  metal  compounds 

in .    (P)  Sue.  Chem.  Ind.  in  Basle 1171 

with  artificial  chrome  colours.     (P)  Chem.   Works  for- 
merly   Sandoz       383 

with  azo  dyes.     (P)  Elachslaentlcr  and  others   ::S2 

with  basic  colours;    Application  of  resotcinol  in . 

Wosnessensky 80 

Capillary  phenomena  in .     Shorter  640 

Chemical  ami  physical  changes  in  cotton   fibres  with 

special  reference  t"  the    processes  of .     Hftller    923 

half-woollen  goods  in  baths  of  weak  acids  ;    Tendering  of 

cotton  in .    Zanlcer  and   Mann    70S 

hanks  and  fabrics;    Machine  for  .     (I'i  Thompson, 

and  Simultaneous  Dyeing  and    Drying  Co lota 

hanks;    Machines  for .     (E)  Lirivei  and   Fiucatn    ..      501 

with   ii-hydroxyazo   dyestulls.     (P)   Soc.  of  Chem.   Un\. 

in   Basle     78 

kiers  ;    Carriages  of .     (P)  Jackson  and    Itro.,  and 

Edge    2Sr 

and  like  apparatus;    Perforated  beam  for : 

(I'i  I'.r.indwood     138r 

(I'i    Itrandw I   and   others  

in  oldies  : 

(I'I  Christie  and    Farquhar    212 

(I')  Biggs,  and  Klauder-Weldon  Dyeing  Machine 

Co s"'1 

IP)    Millies  -    "' 
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Dying    eoni 

Manufacture    -if    concentrated 

organic  chromium  salt*  for 

materials  in  the  Philippines 

natural  and  artlBclal  silk,  c  itton,  linen,  and  other  textiles 
)>x  means ol  roam.  <!')  Soc.de  Tcintureet  d'Apprel 
Clavel,  and   Luidenmeyer  i:t:t. 

of  paper  yam  textiles.     Certesz  

parts  of  plants  containing  tannin  in  brown  "r  black 
shades.    I  P)  w  lelcr        

procesa  : 

(P)  Miller  and  Irlam      

i  pi  Pining,  and  Robeson  Process  Co 

|P)  SomervlUe      

ii'i  Surpass  Chemical  Co.,  and  others   

with  seaweed.    (P)  Malcolmson  and  Kelsey  

and  sizing  composition.    (P)  Alsen    . ..." 

Studies    in .     Like     

tanned  calf-iskin  in  the  hair  and  goods  produced  there- 
from.   (I*)  Knote        

textile  fibres  or  g Is  ;  Machines  for .    (P)  Moysey 

and  Johnson     

textile  materials;    Process  for  producing  foam  tor . 

(P)  Clave!     

Theory  of— — .     Itriggs  and  others   

Theory  of in  a  "  broken  "  soap  bath.    Slsley  . . . 

vegetable  Bores.    (!•)  Burton   

of  wood  :    Theory  and  practice  of  -  Moll 

wool  and  other  fibrous  materials;    Machines  for . 

(P)  Whitaker       

yam  in  form  of  skeins  :   Machines  for .    (P)  Snlzer 

I  n  res     

yarns  and  slubbings  :   Machines  for .    (P)  Partridge 
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Dyeings  on  cotton  and  similar  fibres  ;  Production  of  fast . 

( P)  Melster,  Lucius,  u.  Bruning  594 

fast  to  washing;    Production  of .    (P)  Haver  und 

Co 21S 

on  fibres  ;  l*roduction  of  hrown by  oxidation.     Dield     335 

Production  of .    (P)  Bayer  und  Co 504 

Production  of  fast with  alizarin.    Diehl    501 

Production  of  fust by  chroming.    (P)  Stolle  und 

Kopke 213 

Produetion    of    fast similar    to    Turkey-red.      (P) 

Mcistcr.  Lucius,  u.  Bruning  81 

Pyestuff     eomposition.     (P)  Macdonald      ",42 

products   obtained    as    by-products   of    low-teni|ieruture 

carbonlBing.    Maclaurm         G24 

Pvestufts,  acid  :    Fixation  of on  cotton  : 

(P)  Know  Mill  Printing  Co., and  Weeks 80 

(1')  Weeks      :;:i.v 

Weeks       70'.l 

basic  :   Application  of  reaorcino]  in  dyeing  and  printing 

with .     Wosnesseusky     80 

for  colonr-sen-.it ising  photographic  plates;    Preparation 
of  — : 

Harrison  and  Bottomley   163 

Pope 103 

.  ■ . t  1  r . n  1 1 1 7 l ■_'  the  pyridine  ring.     Harrison   050 

Department  of  Board  of  Trade  out 

Effect   ot  additional  auxochromes  on  colour  of . 

i:lu»*h  and  Watson 1  12li 

Fastness  of .     standards  and  processes  established 

by  the*'  EchthriU':omn<isi:!on  "of  the  Verehn  dtuUcli. 

( 'hfm  iter.     Heermann         590 

French  conunmlttee  to  control  ■ '.is:; 

industry;    Development  of  the  American 992 

industry  ;  Development  of  the in  relation  to  the  war. 

Molinari      1073 

Manufacture  of : 

(P)  Coe  1231r 

(P)  Uensching  and  Ehrhardt -i'r 

(PI   Solncrville    27f 

Manufacture  ol    acid  wool fast    to  copper.      (P)    SOC. 

I  our  I'lnd.  Cnlm.  a  Bale 27r 

Ma  mi  la  it  ure  of  aniline  ■ .     (P)  I>c  Xagy  and  others. .        TS 

Manufacture  of from  ttunannsor  plantains.    (P)  Coe, 

an. I  Coe,  jun 023 

Manufacture  of — . —  in  Japan  1110 

from        tnethylftiecainplioracctie       aeid.       Rape        and 

Burckhardl 285 

Modification  ot   Price's  method  tor  separation  ot  the 

■even  permitted  coal-tar--    to  include  Tartrazinc. 

Bates      4:1 

In  the   Philippines    Too 

Production  "t  anilini — on  the  fibre.    (P)  Moselej  and 

H'Cardell       ' 504 

Qualitative   spectrum   analysis    of  organic    by 

Formanesrs  method,    Pokorny 

Reclaiming-        from    waste   liquors.    (P)  Forsyth,  and 

Forsyth   Dyeing  Co '. 1232 

Relation  between  the  chemical  constitution  of-       .01.1 

their    capacity    to    coagulate    acid    gold     liv.lr 1- 

i  lann      .' 2:10 

as  sensltlsers  of  carbon  tissue  and   gum   pht'tographie 

I  at  ers.      Waago         

soluble  in  sodium  sulphide,  alkalis,  and  water.     Maliu- 

factnreof—   .    (P)  Melster,  Lucius,  n   BrOning 

front  suhetltated  rhodamlnss.    Andreasch 1268 

Bulphonatlng  eoal-tai .    (P)  Kendall  and  others    .     500 

rat;   Finishing  materials  dyed  with — —.    (P)  Kertesi 

nil  Kur    inn 
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Dyestuffs  —coat, 

vat  .    Formation  ol        i>.  action  of  sulphuric  acid  on 
nitrocarbocyclic  compounds.    Croaaley  and  Ogilvie    200 

Vat;     Manufacture   of : 

P)    llerz         1211 

1  Pi  Melster,  Lucius,  u.  Bruning  211 

vat:    Manufacture  of or  of   Initial   products.    (I') 

Kalle  und  t'o 211 

See  alto  Colouring  matters. 

Dysprosium  compounds;    Preparation  of  pure -.     Fugle 

and    Balke       21:1 


Ivirth.diatoina.eou> ;  Production  ol  articles  from .    (Pi 

Kern        80 

Fullers'—   -and  its  valuation  tor  the   od  industry. 

Richer!   SOS 

Earthenware  glazes  free  fr.uu  boric  a. -id.     Berdel  877 

impellers  or  fans.    (P)  Kestner   Evaporator  and    En- 
gineering t'o..  and  others  1171 

and    tin-  like  .    Cranks   or   frames    tor    supporting    

during  tiring,    i Pi  Aynsiey  and  Reynolds    B48r 

lime-,     Manilla.  lure   ol   cheap .       Teiehteld .'it'.l 

Production  of  transfers  for .    (P)  lirindley Bfi 

Earths;  Devlee  for  use  In  concentrating .    (PI  Taylor  . .   ;ti4r 

rare;    Observations  on .     Kugle  and  Haiku  21:1 

rare:    Study  01  Bome  compounds  of .     tirant  and 

James  711 

Ebonite;     Preparation   ol   substances  equivalent    to . 

Oatromyslenskl     727 

BedeieoUa  monastnchi/11  as  a  paper-making  material tool 

Edestin-copper  compounds.    <M>.>ruc  and   Leavenworth  ..  158 
Edison  storage  battery  ;   Effect  of  lithium  upon  the  capacity 

of  the .    Turnock    1279 

Effervescent   compound,    (P)  Sohon      H72 

Effluents, trade  waste;  Purification  of .    (P)  Sheard  ..  fiii.', 

Kgg-yolk  ;  Non-existenoe  oi  tree  or  combined  lecithin  in  ■ . 

Barbleri     518 

Eggertz  test  for  combined  carbon  In  steal.    Whlteley 1008 

Eggs;  Compound  for  preserving .    (P)  Uostock 401 

Deterioration  of .    Ltndet  and  Uusson 609 

Preserving .     (Pi  Davis  and  Mctz   686 

Process  for  desiccating .    (P)  Prinuvese  783 

Egypt  ;    Jute  from 1003 

/,7<e<'\  guineeiuU  ;    Fatty  oils  of  pulp  and  kernels  of . 

Bolton  and  Hewer  :I4.'» 

Elastic  composition  for  printing  rollers.    (Pi  Usher  Walker, 

Ltd.,  and  Soane    92r 

masses  ;     Manufacture  ol   \  ule.-inis.ible  for  Use   as 

rubber  substitutes.    (Pi  Ail-Cohen  1110 

Electric    accumulators.    (P)  Fetscber    90 

arc  candle  ;    Self-Igniting .    (P)  Billiter 448 

arc;   Depositing  metals  by  an .    (P)  Jones 1185 

are  deposition  of   metals;    Method   of  forming   metal 

electrodes  used  in .    (P)  Jones   1135 

arc  device  ;  Inclosed and  method  of  operating  It. 

(P)  Mackay.  and  General  Electric  Co 128 

arclanrm  .   Electrodes  for .    (P)Mott.aud  .National 

Carbon  Co 77.  1042.  112c,  1287 

arc    light    carbons.     Manufacture    of .     (P)    Pike 

127.     128r,     :lSlr 

arc  light  electrodes.    (P)  Tomberg,  and  General  Electric 

1  lo       117:1 

arc  soldering     Method  01  forming  metal  electrodes  used 

in .    (P)  Jones     1135 

arc, ;   Apparatus  for  effecting  endothermlo  gas  reactions 

by  means  of .    (P)  Carrie    656 

ares;    Effecting  chemical  reactions  bj   means  of . 

(P)   l.ipm-ki        002 

arcs  lor  medical  and  other  purposes  ;    Electrodes  tor . 

(P)  Round     1041 

batteries 

(P)  Baxter        296 

(P)   Flaimery       :.lo,    510,    1241r 

(P)  Holme-,  and  National  Carbon  Co 461 

batteries  for  pocket  lamps.    Axndt    Sfl 

battery-cells  of  mercury  oxide  tvj*-     (pj  Bronsted,  and 

Hollesens  Bnke  a    Lndvlgaen  M2f 

battery  depolarfsers.    (P>  Holmes,and  National  Carbon 

Co 161,    161,  602 

cells: 

(Pi  Kaplan, and  Beacon  Miniature  Electric  Co  . .     601 

<  P)   Sanders  and    ('..show     1270 

cells;     Primary         -,     (P)  Autoiiolf    1002 

cells;    Selenium  and   like  sensitive-    -  (P)   Martinez   lls:t 

current,    all.  mat  mg  ;     Fleet  ro-n'duct  ion    ot    potassium 

and     lithium     nitrates     by .     Kliatchko    and 

Blnggely     666 

current-potential  hues.   Some  particular  oases  of . 

Men       666 

discharge    apparatus.     (Pi     Field- Frank .    and     General 

Electric  Co 1138 

discharge  :  Carrying  out  chemical  gas  reactions  by  aid  of 

n  diffuse .    (Pi   Indrtessens 602 

dry  hatteiiesi    (P)  Fuller     88 
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flame  arc  lamp  and  electrode  therefor.     (I')  Egly,  and 

Gebr.  Siemens  and  Co 589 

flaming  arc  ;  Chemistry  of  the in  relation  to  lumines- 
cence.   Mott     1090 

furnaces.    See  under  Furnaces. 

glow    lamps.    (P)  Bastian    037 

glow  lamps  ;    Carbon  filament .     (1*)  Bastian  ....     637 

glow    lamps;     Manufacture    of    gas-filled .    (P) 

Bastian       20 

incandescence      bodies;       Manufacture      of .     (P) 

Bastian       128r 

Incandescence  lamp  filaments  ;  .Manufacture  of  coherent, 

ductile  tungsten  or  analogous  metal  for .     (P) 

Gmur  et   Cie 144 

incandescence    lamps:     Cleaning    and    renewing . 

(P)  Keyes,  and  Cooper  Hewitt  Electric  Co 1090 

incandescence  lamps;    Drawn  filaments  for .     (P) 

Guardiola       ■ 1041 

Incandescence  lamps  ;    Ductile  filament  for ■.    (P) 

Thowless        863 

incandescence  lamps  ;    Evacuating  bulbs  of .    (P) 

Deutsche'  Gasgliihlieht  A.-G 589 

incandescence  lamps;    Exhausting  tungsten .    (P) 

.Marshall,  and  General  Electric  Co 26 

incandescence    lamps    filled    with    argon.     (P)  Allgem. 

Elektricitats-Ges 1000 

Incandescence  lamps  with  gas  tilling  and  a  holder  for  the 

incandescent  wire.    (P)  Podszus     1042 

incandescence  lamps  ;    Manufacture  of : 

<P)  Bastian       20 

(P)  Coolidge,  and  General  Electric  Co 8f>:ir 

(P)  Mackay,  and  General  Electric  Co 1001 

incandescence  lamps  ;   Manufacture  of  filiform  tungsten 

crystals  for .    Bottger    541 

incandescence    lamps;     Tungsten .    (P)  Tornberg, 

and  General  Electric  Co 1173 

lamp  sockets;  Insulator  for .    (P)  Marshal] 498 

tamps,  half-watt ;    Manufacture  of  so-called .    (P) 

Bastian      26 

lamps;    Leading  in  c  inductors  for .    (P)  General 

Electric   Co 498 

lamps;    Vapour .    (P)  Keyes,  and  Cooper  Hewitt 

Electric  Co 1042 

power;  Costof indilferentEnglishtowns.  Armstrong     18;{ 

power;  InJportance  of  cheap for  nitrogen  fixation..  1199 

smelting  of  copper-nickel  sulphide  ores.     Von  Zeerleder    883 

smelting  of  titaniferous  iron  ores.     .Stansfield 881 

storage    batteries.    (P)    Gardiner 391 

storage  batteries  ;    Manufacture  of  negative-p.de  plates 

for .    (P)  Grant   and    others    802 

storage  batteries;    Separator  for .    (P)  Bliss,  and 

U.S.  Light  and  Heat  Corporation   146 

storage  battery  cells.    (P)  Walker  295 

storage  battery  ;   Effect  of  lithium  upon  the  capacity  of 

the  Edison .    Turnock    1279 

storage-battery  plates  ;    Manufacture  of  paste  for ■. 

(P)  Flanders      891 

storage-battery    plates  ;     Manufacture   of    pasted . 

(P)  Flanders         891 

storage-battery      plates;      Separator      for .       (P) 

Morrison,  and  Vesta  Accumulator  Co 891 

storage-battery  plates  ;    Wood  separator  for .    (P) 

Morrison,  and  Vesta  Accumulator  Co 891 

welding  : 

( P)  Armstrong  and  others    1 182 

(P)  Auel,  and  Westinghouse  Electric  and  Manu- 
facturing Co 889 

(P)  Netf,  and  Electric  Railway  Improvement  Co.     223 

(P)  Wilson       38r 

welding  of  metals.    (P)  Quasi-Arc  Co.,  and  Tweedale  . .  1278 
welding  ;    Uniting  similar  or  dissimilar  metals  or  alloys 

by .    (P)  Wolfe    1239 

Electrical  coil;   Impregnated and   method  of   making 

same.     (P)   Baekeland,   and    General   Bakelite  Co.     391 

commutator-brush.    (P)  Sandell  and   Mills 602 

condensers  or  telephone  circuits.    (P)  Cordes 1184 

conductivity  measurements  on  oxidation-reduction  re- 
actions.    Edgar 710 

conductivity  method  for  titration  of  sulphates  of  some 

divalent  metals.    Harned      355 

conductivity  of  mica.     Branly     1183 

conductivity  of  a  porcelain  mixture  and  shale  u|mui  heat- 
ing.    Kinnison      876 

conductors  suitable  for  sealing  into  vitreous  material. 

(P)  General  Electric  Co 498 

contact     members.    (P)  Taylor,     and     Westinghouse 

Electric  and  Manufacturing  Co 101  7 

contact     points;      Metal     composition     for .     (P) 

Sandell  and  Mills     602 

contacts;    Manufacture  of  compositions  for .    (P) 

Liebmann       list 

distilling    apparatus.     (P)    Fulton,    anil     Metallurgical 

Laboratories,  Incorp 1240 

endosmose  and  adsorption.     Hriggs  and  others   1093 

fume  precipitation;    Some  theoretical  aspects  of . 

Strong     1137 

heater-wires;      Manufacture     of     sheathed .    (P) 

Head,  and  General  Electric  Co 1017 

heating  apparatus  ;    Manufacture  of .    (P)  Trood, 

and  Westinghouse  Electric  and  Manufacturing  Co.  1017 
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heating  and  tempering  of  metals  ;    Apparatus  for . 

(P)  Sncad  and  Co.  Iron  Works,  and  others 888 

insulating;    Composition   for .     (P)  Locke    722 

insulating     composition  ;      Manufacture    of .    (P) 

Steinberg,  and  Cutler-Hammer  Mfg.  Co 1017 

insulating  material  resembling  vulcanite.    (P)  (Miners 

and    Marter 895 

insulating      materials;      Manufacture      of .       (I*) 

lticliards      30r 

insulation.    (P)  Steinberg,  and  Cutler-Hammer  Mfg.  Co.  1017 

insulators.     (P)  Locke        1009 

insulators ;    Glass ■.     (P)   Locke    04* 

insulators  for  lamp  sockets.    (P)  Marshall  40s 

porcelain.     Barringer      550 

properties    and  corrosion    of    steels.      Hadneld     and 

Newbery        219 

resistance  of  bodies  at  high  temperatures;    Apparatus 

for    measuring   the .     Saldau 1010 

resistance  elements;    Manufacture  of .    (P)  Rice, 

and  .National  Electric  Utilities  Corporation  1017 

resistance    material.     (P)  Hunter    295 

resistance  thermometer  unit.     (P)  Packard,  and  Cutler- 
Hammer  Mfg.   Co 90S 

resistance    tube;     Tungsten .    (P)    Coolidge,    and 

General    Electric    Co 722 

resistances;  Alloy  for .    (P)  Driver    402 

Electrically    insulating   liquid;     Uninfiammible .    (P) 

la-pine    1053 

Electricity;    Apparatus  for  generating .     (P)  Heed    ..     fi.'iil 

Means  for   producing  discharge  of into  gas.-s.    (P) 

Schmidt,  and  International  Precipitation  Co 38 

Tanning  and  impregnating  materials  by  means  of . 

(P)  Schwerin,  and    Elektro-Osmose    A.-G 890r 

Electro-analysis.    See  under  Analysis. 

Electrochemical  plant ;    The  sub-station   problem  of  - 

Yardley  

treatment  of  liquids.    (P)  Landreth      611 

Electrode-packing  for  melting  furnaces.     (P)   Sperling,  and 

Krupp  A.-G 1053 

Electro-deposition    of    metals;     Apparatus    for— — .    (P) 

Tubbs     1239 

Electrodes  for  arc  lamps.     (P)  Mott,  and  National  Carbon 

Co 77,1042,1126,1207 

Arc  light .    (P)  Tornberg,  and  General  Electric  Co.  1173 

carbon;     Joining     together     ends     of .    (P)  Soe. 

Franc,  des  Electrodes    39r 

carbon ;  Manufacture  of for  are  lamps.     (P)Pike..    381r 

carbon  ;     Reducing   the   resistance   of .    (P)   Soc. 

Franc,  des  Electrodes  146 

Concentration  of  electrolytes  in  the   vicinity  of . 

Procopiu        

for  electric  arcs  for  medical  and  other  purposes.    (P) 

RouncL       

Electric  furnace .    (P)  Stobie  and  Davenport 

for  electric  furnaces,  and  coating  therefor.     (P)  King.. 

for  electric   smelting   furnaces;    Cooled    bottom . 

(P)  Sperling,  and  Krupp  A.-G 101 6r 

for  electrolytic  gas  generators.    (P)  Levin   1-11 

for  flame  arc  lamps.     (P)  Egly,  and  Gebr.    Siemens  mid 

Co 589 

for  generating  pure  oxygen.    (P)  Sanders  and  Coshow  . .     510 
Manufacture  of  — —  ; 

(P)  Becker,  and  Kinetic  Electric  Co 891 
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Formic  add  ;    Cat  ilytlc  decomposition  of by  rhodium. 

II              81 

and  ohollc  acid;    Compound  of .    (P)  Bieti,  and 

Synthetic    Patents  Co 473f 

Manufacture  ol     — .    (P)  Bredlg,  and  Koopp  und  Co.  I008r 

Preparation  ol         from  si,,iiuiii  cyanide.    Bucher....  458 

Steam  distillation  of .    Richmond  BIS 

Formosa  ;   Extraction  of  c  ilourtng  principle  oi  indigo  plan's 

of —   ,     kit. iy. mi  i    and    Matsumoto    ns 

Foundry  work  ;  Electrical  beating  tor  baking  of  cores  In . 

Illlshleld  1102 

I'niiidiini,  r  paper  machine.    (P)  liavi.-s   960 

Fractionation  ol  petr  ileum  and  other  liquids.    (P)  Burleson 

and    I'lilt/.luill        333r 

of  the  products  "f  distillation  id  a  mixture  of  volatile 

liquids;    Apparatus  for  the  continuous .    (P) 

Allan        127 

France  ;  Census  of  st,,eks  of  nils.  fats,  etc.,  in 983 

Chemical  and  allied  industries  in     — during  the.  war. 

I."     Maistre     47H 

Importation  of  resin  from 1151 

Imports  Into 842 

prohibited  exports  619 

Frangula;    Identification  of .    Beal  and  Okey  5H5 

Freezing  flsh  and  other  food  substances.    (P)  Dahl ins 

French  chemical  manufactures ;    Neve   —  st)2 

committee  t-,   control  chemical,   pharmaceutical,   and 

photographic  products,  colours,  perfumes,  etc.    ..  988 

Fnneta  rhomboidta  j    Essential  oil  of .    Singh 1194 

Friedol-Crafts'     reaction      Decomposition     of      polyalkyl- 

benzeneB.     Boadtkor  and  Halse   129 

Fruotose.    See  Lsavuiose. 

Fruit  Juices;    Preparation  and  preservation  of .     (P) 

Cheney   ;:."ii 

Fruits;  Acid  content  of—         Blgelow  and  Dunbar 1025 

Apparatus  for  drying : 

(P)  Beckworth  and  llnbson 90S 

(P)  Hewett 858,    ms7 

Conversion  of — — into  dried  products.    Valvassori... .     159 

Preserving  — .    (P)  Von  Eplcr     1001 

rviio:    .    .fresh.      <P)  Franks 988 

Process  for  drying .    (J?)  Beckworth  snd  Hobson..     903 

Fuoose;  p-Tolylhydraxone  of .    VanderHsar ooa 

Fuel.    (P)  Iilemann o.">n 

Apparatus  for  distilling  .    (P)Wallmann 206 

artificial;     Furnaces  tor  preparing    —     (P)  Groom..   25/ 
bituminous;    Generator  inr  producing  producer-gas  oi 

water-gas  mixed  with  distillation  gases  bom . 

tP)  D.d.usky    ago 

brlquottlng    plant.    (P)    Rlgby,    and    Wotcarbonlzlng, 

ltd 77r 

Carbonising .    (P)  Doherty    7i; 

i., nil'. stii  n  ;   Manufacture  of  a  liquid   — .    (P)Swon- 

berg  and  1  i.k 637 

Converal  in  "t  waste  products  ol     -     int..  inftamra  ibli 
gis  for  e  insumlng  sm  do-  in  furnaces.    (P)  Shllland 

"thers    861 

(or  u   i  I  "i,  iii-  in  il  use.    (Pi  Pachird   1124 

and  fire-lighter ;  Composition  (P)  Smirk 447r 

-gis ;    Production  ol   — .  (P)  Sklovsky,  and  Deere  and 

I     862 

from  gas  works :    Industrial     — .    smith 758 

gtseo  industrial  Pickering    762 

for  high-speed  mt'  i  ton  en  Ini        Production 

ol  motor  (P)Hall 89 

Hydrocarbon  lor  Intern  il  combustion  engines.    (P) 

King  and   SI him    i^kij 

for  Internal  combustion  engines ;    Apparatus  for  straining 

II  ii'i  ('ini II  Laird  and  Co.,  and  Cartel         .,  i  I 

(oi  Internal  , o.i.ii nglnes;  Carburetungairtoform 

a  gaseous  (P)l>yer 967 

for  Internal   combustion    engines;     Combining   liquid 
hydrocarbons  t<,  render  them  Bultabli   as  fuel  for 

.      (l'l  -I     11    haul     1173 

f.,r  Internal   combustion  engines;      Liquid .    (P) 

ii  mi, in (88 

for  Internal  combustion  engines;  Manufacture  of  gaseous 

.    (P)  Soutboy    687 

liquid : 

(Pi  Hill  1125 

(P)  Heyl 957 

111  ud:       Vppir.itus  Inr    luiniing  .     (PI    Ellis,   and 

Sadlant  Heating,  Ltd 370 
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Fuel — coal. 

liquid;     Apparatus  in  which — — Is  cvaparatcd.    (P) 

La  Cour  and  Schou 447 

liquid;    Burners  for .    (P)  Davis  and  Twigg 922r 

Liquid and  its  combustion.     Brarne   703 

liquid  ;    Furnaces  for : 

(P)  Cotterill,  Ltd.,  and  others 633 

(P)  Zulver  and  Smith 857 

low-grade;   Utilisation  of in  gas  producers.  Chancy     446 

Manufacture  of : 

(P)  Baskerville,  and  Stemau  and  Co 76 

(P)  Miller  and  others 1 173 

motor- ;  ^Manufacture  of in  South  Africa    1200 

motor- ;    Production  of : 

(P)  Hall   1267 

<P)  Killar 057 

oils;      Straining  or  filtering  apparatus  for .    (P) 

Vickers,  Ltd.,  and  others  017 

powdered;  Apparatus  for  feeding .    (P) Caldwell. .     021 

and  power  policy  ;  Need  of  a  national .    Armstrong    182 

Process  of  burning  : 

(P)  Pohl 205 

(P)  Rosenbaum,  Stockbridge,  and  Borst 1267/- 

pnlverised  ;   Burners  for .    (P)  Bcrginin 703 

pulverised;  Burning  ■ .    (P)  Caracristi    and    Loco- 
motive Pulverized  Fuel  Co 098 

pulverised;     System  for  feeding .    (P)  Caracristi, 

and  Locomotive  Pulverised  Fuel  Co 332r 

pulverised  ;  Use  of in  the  furnaces  of  steam  genera- 
tors.   (P)  Robinson     1123 

pulverous  ;   Furnaces  for .    (P)  Von  Porat 858 

pulverulent ;     Apparatus  for  feeding to  furnaces. 

(P)  Muhlfeld  and  Caracristi  200 

pulverulent;     F'urnaces  fed  witli .(P)  Von   Porat, 

and  Mot  i  la  Verkstads  Nya  Akietbolag 200 

Rational  utilisation  of .    Caro  700 

Research  Board  ;  Appointment  of 203 

Research  Board  :   Appointment  of  committee  of  enquiry 

into  utilisation  of  Irish  peat  deposits  by  the 741 

Research  Board ;   Report  of  the 1074 

Research  Station      1075 

smokeless;     Distillation  of  carbonaceous  material  for 

production   of and    recovery   of    by-products. 

(P)  Richards,  and  Smokeless  Fur!  Syndicate 7G 

Smokeless -obtained  by  low-temperature  carbonising. 

Maelaurin    620 

Solid .    (P)  Bowcn 1173 

Tar  oil and  Diesel  engines.     Porter 919 

Fuels  for  internal  combustion  engines  ;   Spontaneous  ignition 

temperatures  of  liquid .    Moore 100 

Liquid for  firing  furnaces  and  for  high-compression 

oilengines.     (P)  Hcyl    1173 

liquid;       Spontaneous   ignition    temperatures   of . 

Moore    ' 801 

Mixtures  of  volitile  liquid for  internal  combustion 

engines.     (P)  Bcnedix 588 

Use  of  the  water  from  the  Lcwis-Thomp30n  calorimeter 

for  the  determination  of  sulphur  in  .  Falciola  12(>1 

Fullers'  earth  and  its  valuation  in  the  oil  industry.     Richer!    893 

Fulling  process.    (P)  Pinagel 1269 

Fulminates  ;    New .    Wohler  and  Martin 660 

Sensitiveness     of -to     detonation.       Wohler     and 

Martin 570 

Fumiric  acid  ;    Action  of  anhydrous  aluminium  chloride  on 

.    Gangloff  and  Henderson 956 

Fume  poisoning  from  nitric  and  mixed  acids.     lie  Blois  ....       44 

precipitation  ;  Some  theoretical  aspects  of  electrical . 

Strong  1137 

Fumes  ;       Apparatus    for    withdrawing from    confined 

spaces.     (P)  Campbell 1088 

Eliminating  odours  from .    (P)  Eisendrath 303 

smelter-;    "  Thiogen  "  process  for  recovering   sulphur 

dioxide  from .    Young     506 

Funiiguit  :  Formaldehyde  and  potassium  perming  mate . 

Hill   41 

Fumigating  ;   Apparatus  for  generating  hydrogen  cyanide  for 

.    (P)  Marvin 1 117 

Fumigation  as  a  disinfecting  agency.    Kingzett  and  others  ..   12S7 

Fungi  ;  Action  of in  the  tissues  of  plants.    Berthold  . .   1058 

exterminator.    (P)  Kleckncr 734 

Mould causing    deterioration  of    paper.     See     440 

in  odd-;     Formation  of  starch-like  substances  by 

.    Boas 1021,  1285 

Fungicidal  action  of  tar  oils;     Improving  the  .    (P) 

Noerdlinger   45r 

cake;    Composition  for  soluble  — — .    (P)  Houghton  . .     940 

Fungicides;  Manufacture  of .    (P)  Brown,  ami  Sherwin 

-Williams  Co 1002 

Fur  ;  Carroting ■.    (P)  Paris  335' 

Process  of  treating — - — .    (P)  Braun       334,  51  \r 

Secreting .    (P)  Paris      335r 

skins;     Process  in  tanning .    (P)  Nasse  and  Pro- 

hofsky 226 

Furcrau  llbre  from  Rhodesia     1003. 

Furfural ;   Action  of  anhydrous  aluminium  chloride  on . 

Qanglofl  and  Henderson 056 

formation  from  arabinose  ;   Kinetics  of .    Krcmann 

and  Klein  899 


Furfuroids  of  barley;  Evidence  of  existence  in  malt  of  an  PA°E 
enzyme  hydrolysing  the  ■ .  Baker  and    Hulton    398 

Furnace    apparatus ;        Crucible .    (P)  Doolittlc,    and 

Crane  Co '    ™u    3j)1 

-charging  system.    (P)  Anderson,  and   U  S    SmelfcW 

Refining,  and  Mining  Co 8'  1Q,9 

-conditions;   Effects  of on  bisic  refractories  used 

in  smelting  operations.     Wasum i»7., 

construction.    (P)  Kidder  '     " 

gases  ;   Filtering  medium  for  cleaning  -HI'- 0JJ 

(P)  Kling  h •  ,„. 

(P)  Kling  and  Weidlcin   .''' 

gises;    Removal  of  dust  from .    (P)  Bineham loiu 

lireaves-Etchells  electric  steel .    Scott  ""   inol 

-hearths  ;   Manufacture  of :  luJO 

(P)  Bosshard .,.,,. 

(P)  Gray  1I'.1;' 

-hearths;  Mounting .    (P)  Wedge;  '.'.'. SS 

•lining  material;     Preparation  of .    (Pi  liarVan/i 

Davison  Co \   '      '"'  ana 

-linings  ;    Composition  for  making ' '  (pi  V.olV  \\,'.\ 

Siliconite  Refractories  Co.  . . '         '  ana  ..,-. 

-linings  foriron  and  steclindustry  ;  Acid  and  bisic -^-" 

Foster     '    rj( 

-linings  ;    Manufacture  of :  *  " 

(P)  Davison,  and  Davison  Co.   ...  .,,s 

(P)  Patnoe,  and  Dolomite  Products  Co t}% 

-linings ;  Refractory  magnesia  for .    Gosrow  '    iS-jr 

-setting  for  destructive  distillation  of  coal  or  other 'car 
bonaccous  substances.    (P)  Wellington,  and  Coalite 

.Ltd ' II  Mil 

-structure;  Rotary .    (P)  Eldred"a'n'd  Commercial 

Research  (. .  ... 

-wall  construction; I  Electric .    (P)  Eechcnbieikner 

and  Southern  Llcctru-Chcnucil  Co j10 

Furnaces : 

(P)  Davis  and  Twigg   ,,.., 

(P)  Doerinckol :.'-- 

d')  M°yer ::;:; :;/' 

(P)  Niedergesacss "■  .,:',' 

(P)  Kigg  and  others ~-,'C 

(P)  Sickett  and  Cobbett                                     ""  p,[ 
(PJ  Snullwood,    and    American     Incandescent 

Heat  Co ..„„ 

( P)  Southwick ; ; ;' 

(P)  Wedge lav  ■  ,£ 

(P)  Yates  and  others ..'..... .       74 

Air-control  system  for  regenerative— — .    (i>)  Bradley    537 

and  allied  structures.    (P)  Wedge  1 4.. 

Annealing  — .    (P)  Stevens    '.'.'....'     537 

for  annealing,  case-hardening,  fusing,  and  similar  pro- 
cesses.   (P)  Grocott    J240 

Annealing heated    by    gaseous    fuel.    (P)   Al'ldays 

and  Onions  Pneumitic  Engineering  C  >..  and  Alldavs     s-'d 
annealing    and    like;  Doors  of  gts-heatcd .      (in 

Dowson  and  Mason  Gas  Plant  Co.,  and  others  ...        irr, 

for  annealing  metals.    (P)Misters Usv 

Apparatus  for  feeding  pulverulent  fuel  to  — — . '  (P) 

Muhlfeld  and  Caracrist  i   .>qq 

Apparatus  for  manipulating  the   doors  of    (j»j 

Blythc  and  Armitage    . . . ; ',  .,-  -r 

Ascension  pipesor  fluesof .    (P)  Proctor  ...'.'.'."  "    Q22r 

Automatic  charging  devices  for  looting  ami  Tike 

(P)  Metallbank  u.  Metallurgische  Ges '  203r 

Bisieopen  hearth .    (P)  Naismitli    '    "vio 

Bauxite  for  lining .    Lecesne    '    '   inni 

blast-;    Air  drying  for .    Cammen  .    .         05  •> 

blast-;    Charging  plant  for ■.    (P)  Bleckley  and' ' 

others    lloir 

blast-;    Hearths  of .    (P)  Kunz      ..  I016r 

blast-;    Hoists  for  charging .    (p)  Wrightson "and 

others   lUnr 

blast-;     Increasing  the  efficiency  of  Cowper  stoves  of 

.    (P)  Warme-Verwertungs   Ges 601 

blast- ;   Manufacture  of  spiegeleisen  In •.    Thaler  . .     598 

blast-;  Potash  recovery  at .     Wysor ;i^7 

blast- ;   Production  of  ferrosilicon  of  high  silicon  content 

in  — — .    (P)  Johnson  928 

brass-melting;      Fuel    economy    possibilities    in ■ 

Harvey 1051 

for  burning  refuse.    (P)  Piernay,   and   Scettiner  Cha- 

motte-Fabr.  A.-G.  vorm.    Didier     233r 

calcining;     Facilitating  descent  of  the  charge,  in — — . 

(P)  Berggcwerblichc  Industrie  Ges 600 

Carbon  tube for  testing  the  softening  i«>ints  and 

compressive  strengths  of  refractories.    Griffiths  ..       33 

Carbonising .    (P)  Aarts 1000 

Coke-fired .    Reason    323 

Coking .    (P)  Stone  una; 

combined  blast-  and  electric-;  Production  of  metals  of 

improved  quality  in .     (P)  Chano  550 

Condensing  and   vacuum  draught  mechanism  for . 

.    (P)  McGahan   440 

Construction  and  op  ration  oi  single  tube  cracking  — - — 

for  making  gasoline.     Bowie 285 

Continuous  heating .    (P)  Barnhart  and  others....       77 

Conversion  of  waste  products ol  coal 1  other  fuels  into 

inflammable  gas   for  consuming  smoke    in    . 

(P)  Shillandothcrs 801 
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Furnacea— cent 

Crucible  • : 

I  I1      Utl . 

(P>  8toke«    

d')  Wlgley   665 

Crucibh and  gthem     (P)  Keith,    ,.88,113'r 

crucible  .   Oovi  ring   i  I  for  melting  brass  and 

on    

andble;  Gas-fired  (FJTHalkett .. 2<ki 

(P)  Keith 'J8r 

<  I  .1  udbli  i  r  like  1 1 1 .-     i  i'i  Richmond  Gas  Stoi 

1 136 

Crui  i  i!  iii    

(  ruclbleo]  melting  Ball.    . .     887 

Ciuclbh for  on  Itli  i  D    I 

Utken 987 

(!')  Parsy   

crucible;    Pri  fired  -  Tclscn     ::2:i 

crucible;     Recuperative-    —for  fusion  ol 

i     Bermansen        • 

Crudc-oll for  melting  metal  ..  828 

Cupola .    (P)  Wagner 89r 

Dtatillatli  ii  foi    metal        (P)  i  in  M.    In  - 

VlU     020 

Electric     — : 

(P)  Bovlng   1183 

d')  Oampb  II,    and    Si  c      I  lectro  Ui  t  illurglque 

I  r    I  ...  I   e      909 

CP)  Cope,  and  Electric  l  urnace  Co 510 

<1')  Di'  Nolly,  and  Soc.  El    ti 

-i   Beron :;nir 

ii'i  Dteon liS8f 

■  i'i  Pulton,  and  Metallurgical  Laboratories,  Inc.  1240 

if)  General  Electric  Co [054r 

CP)  Knapp,  and  Eastern  Steel  Co 1183 

i  I'i  Kohn 224r 

in  Leeds  and  Northrup  Co SOr 

(P)  Miner  

•  I''  Moffat     224 

in  Pfanstlehl,  and   Pfanstlehl  Co 510,  510 

<D  Price,  and  Electro  lietallui   Ic  d  Co 1138 

<P)  Renncrfeit    1010 

(!')  Bobmits   722 

ii'i  \  all  i.i  i  Eli  ctricCo 1279 

(l*)  Watson  and  Co.,  and  others 891 

Electric  arc —  .    (P)  Von  Bckermann  and  Rennerfelt     90 
electric  arc  ,  Combined  plug  and  c  ■  Ii  i   ■  r     —working 
ler  bigli  pressure.    (P)  .\,  r-k  Bydro-Elekti 

Kvaelstolakueselakab no 

Electric  an for  nitrogen  fixation.    (P)  Platen,  and 

Norsk  Hydro-ElektrJ  i    KvaelstofaktieBelakab  ....  1184 

Electric    calcining .    (P)  Olymer,    and     National 

CarbonCo 654 

electric;     Carbon  tui..'        -i..r  testing  the  softening 
iicl   compressive  strengths  of  refractories. 

Griffiths    a:i 

i    nstructli  n  "i  walls  of  ■    -        il     Bcchen- 

hi.  i  km  r.  and  Southern  Electro  Chemical  Co 51  o 

Contri  I  apparal  ua  foi  (P)  Set  de,  and 

General  Electric  Co 00 

Electric—  -    for  distilling  rinc,  and  condenser  tor  pro- 
ducing blue  pi  wdcr.    d')  Thorn  n  n,  i   Choc 



cli  ctrlc  :     I  i i              (P)  SI  >bii     nd    Daven- 
port     ' 722 

.   Blcctrodes  for         and  coating  thcrofor   (P) 

King 602 

Eli  el  i  nitrogen : 

I IV  Barfoed    026 

r    j.vj 

Electric         for   fusing   metal       (P)  rhomson,   ami 

300 

Eli  ctrii  cl r  coherent,  d 

tungsti  ii   i  i    analogous   metal    toi     li  uco 

filaments     (P)  Gmui  1 1  Cle     i  ii 

Electrli   heating  and  steel  melting  •        .    (P)  Stoblc  ..    1230 

I  lectrlc  Induction . 

(P)  ii..:,    and  OrOndal  Kji  llln  Co 801 

(P)  Wright  

'■'>  i   ii    ind  liax  Mel  ilCo 

electric  Induction;     Multiphase-  ii'i  Wyatt    and 

\j.i\  Metal  do 1063 

electric:      Manufacture   and    conden  allon   ol    volatlli 

pedal I;  sine,  In .    (P)    \  >    MotaJ- 

foredllng   ill 

electric    meltii  Elccl 

Sperling,  and  Krupp  A. -0 1053 

Electric    metallurgical-  -     and    Dietfi  rating 

1280 

1184 

1 1. 

Bl  Ihli  136 

electric  . 

In .     (I'i  1188 

i    molten  magnetite.    (I1) 

Electric-  -  ctlon  ol  tin  oxldos.    (P)  Xhomp- 

i 

343 

ill'  i  '  i  nt 

ol  electrod*  sin—        (1 

1  ii  —  i 


PAtifi 
Furnaces-  eonf. 

Electric  resistance .    Thornton     1270 

i     stance for  inciting  in  crucibles.    Green- 
wood .unl  Huttou   si'i 

Electrlo     resistance      tyi>c fur      melting      brass 

I. ,ul' 1270 

me]  Cooled  bottom  electrode  for — ■ — . 

(l'j  Sperling,  and  Krupp  t.-fl 

Itlng;      Multiple-hearth .    IP)  Helfen- 

Bteln,  and  Union  Carbldi   '  o    601f 

Electric  Jtoi  i        .    CP)  Dixon 88 

eleetrie;   Stirring  molten  metal  In         .    (P)    Staasaut)    SS7 

electrii  ,    Lerminal  for  -   — .    (P)  Bally  and  others ilO 

Electrli  aim  til  tilling .    (P)    Thomson and;  others.    503 

Elecl  i '  tafl  for    recovering    metals 

ir.im  low-grade  ores  and  >lag>.    (P)  Wesideutaohe 

601 

(or  electrically  making  produi  n    ins  for  heating 

discharged  products.    (P)  Reid,  and  Patents  Pro- 
fed  with  pulverulent  fuel.     <l')  Vim  rm-.it,  and  Motala 

lya  Aktlebolag BOO 

Peeding  device  for  -  (P)  Wedge  142 

ior  galvanising  wire.    U'i  Meaker I  1 1 

Gas   burners  for   metallurgfcal   and   other  -  -  -.    U') 

fates  and  others  1260 

ga.s- .  lulatlon  ol  I'  orshaw  .  .  .  .    1204 

Go    in.  i  d7  Hall      055 

Bred  melting—    .    (P)  Hall     87 

i  and      like .    (!')  Dowson 

and  Ma -i. n  Gas  Plant  Co  ,and  others nuo 

■      heated ;     Method  ol  iiitro.lin  inc  combustion  gases 

Into  the  heating  Hues  ol         .    (P)  Bagley 1 1-4 

and  gas  producers;    Combined .    (i'i  Elslop  ....    802. 

ii   in.  1  ii'i  fonldea    1(180 

i .  1 1         - .  .     St  >'  unw  r  G] 

on    in    the    iii'-l    bed    oi . 

Krel  Inger  and  others '.,llJ 

for  heat  treatment  of  articlee  capable  "i  travelling  along 

■  s.    (P)  August 4l0r 

heated  bj  bustlon.    (I'j  fonldea    857 

heated  by  oil  fuel  (or  melting  metals.    (!')  Ward  and 

others     37 

Beating    — ■: 

(P)  Kugel 001 

i  i'i  Mriu  a,,, i  \ 1 1. 1 u  on, anil  others 055 

Corneal  laling     (P)  Smallwood,  and  American 

Incandescent    Seal  Co    B90 

forhes  Ides  for  melting  metals.    LP)  Qrocctl  .■   1014 

for  heating,  harden  Ing,  annealing,  oarboms- 

Lng,  etn.     (!')  Miiailwood   :i,i 

for  lii-iii  in.'  ii'i  Smallwood  601r 

Seat-treating .    (!■)  Bally  and  others    887 

Ignition  -     —  inr.siut,  nlik'  linn  In ni'S  : 

.I'i    Mi  tallurniial  Co.  ol :  America    068 

(P)  Yost  and  othexs 228 

Lining  or   re-lining-—   .    (l'j  Hall     1-Oa 

Liquid  fuel : 

(I'i  Cotterlll,  Ltd.,  ami  others 888 

(i'i  Zulver  and  Smith -s-">7 

Liquid  fuel  for  flxin  (P)  Beyl n^ 

for  making  product  ind  means  for  facilitating 

inrk'r    ot    tin-    sal'.       ii'.  i:.i'i,  anil   Patents 

i' o  801 

for  making  sulphur  dioxide.     (P)  Putsch  A.-G 046 

for  in. inula.  >  i   ,i.i,'  oast  iron  or  steel.     (I') 

i.  .'ii/.' 1277 

Martin      Belnfon                     ngfor              Godfroid  ..     388 
Means  roi  discharging  material  from  mechauioal . 

ii'i  Huntington,  BeberlBin,  and  Co.,  and  Bingham    *■''-< 
m,  in  .  for  eli  .til.  .lly  promoting  tin-  'ii--  liarge  bf  molten 

ii-  (P)  i:<  id, and  Patents  Proi 

S'.l  I 

Mechanical  roasting •  (P)  Schefcxlk     ";"' 

inical  roasting  or  calcining  (P)  A.-G.   fUr 

/an,   I n,i   vorm.  GrOlo,  and  Schfifczlk in52 

Mechanical  charging  appaiattus  for  roasting  or  calelnlng 

—        i'i   \   i,    tur  Zink-Ind.  vorm.  Grlllo,  and 

Schefcxlk      

Mechanism    for   actuating    tin-    .--tirriug   anil    (i-ninig 

a;i|  oali  Inlng . 

1 1'.   L-O.furZInk  Ind.  vorm  Grlllo, and  Sohefozll 

(P)  lonides 054 

for  melting  glass  or  other  materials.    (P)  Groto  and 

'."'•:i 

for  melting  l  Da  via  and  Twigs 30 

for   mail  -    1 1)  <■>< ns    Bros., 

5011 

for  ii"                   !    in,i  other  i  ai               (P)  Hall Wlf 

i      Bai  'i.' 008 

1 1'  eye! 



Metal  and  othermell                   (P)  Hall 1013 

Metal 1 12.  N2,  in  .2 

inctallurgli  al;    Con  berlals  to  by  n 

of  a  cu                                            1 1'.  Wi    ily     ....  1088 

Muffle                                                i"l". 

red  melting-       .    (P)  Ball      boo 

( Ipen-hearth : 

ii'i  Blair                                -mg  00 101  i 

and   \il.n    609 
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Furnaces — conl. 

Open-he;  rth  regenerative-' — ■— .    (P)  Clyde  Furnace  Co. 

(A),  Ltd.,  and  Dixon 37,887 

Operating  prod  reel -gas-tired .    (Pj  Doherty     445 

Ore-roast  ing  ■ : 

(P)  Bowman,  and  Grasselli  Chemical  Co 1052 

(P)  Whitton 555 

for  preparing  artificial  fuel.    (P)  Groom 25r 

for  production  of  oxygen  from  atmospheric  air.     (P) 

Ross  and  Edwards  215 

Puddling .    (P)  Ford    390 

for  pulverous  fuel .     (P)  Von  Porat 85S 

for  purifying  zinc.    (P)  Ziesing,  and  Grasselli  Chemical 

Co 1052 

Rabbling  appliances  for  merhancia]   ore-roasting . 

(P)  Harris     89r 

for  recovery  of  easily  fusible  metals  from  scrap  ;    Con- 
tinuous  .     (P)  Gausehemanu      601 

for  reducing  ores.    (P)  Aarts    1000 

for  refining  metal.-.     (P)  Kcrmode  and  .Miller Iu."i2 

Refuse .    (P)  Kidwell,    and    Waste    Utilities    Co. 

of  Delaware   1147 

Regenerative .     (P)  Smytlic,  and  Smythe  Co 585 

Regenerative for  annealing  and  like  purposes.    (P) 

Stevens 537 

regenerative  ;   Reversing  valves  and  dues  for .    (P) 

Percival      996 

Retort for  preparation  of  hydrogen  from  iron  and 

steam.    (P)  Naber  and  Noding    503 

Reverberatory;  Means  for  heatiug .  (P)  Tyne  Glass 

Works,  Ltd.,  aud  Roxburgh  1129 

Roasting . 

(P)  Fouarge      \     142 

(P)  Livingston 1 240 

for    roasting    cement,    tnagnesite.    etc.    (p)  Beocsini 

Cementgyari  Unio  llesz\  enytarsasag    964 

roasting  ;     Rabbles  for  mechanical .    (P)  Hommel 

509,  930r 

for  roasting  zinc  blende.     Ridge  677 

Rotary for  manufacture  of  carbon  from  vegetable 

matter     (P)  Sumner 1000 

shaft:    Feeding  mechanism  for .    (P)  International 

Construction  Co.,  and  Sahliu 862 

Smelting : 

(P)  Kirby  and  others  600 

(P)  Lundberg    1013 

(P)  Moses    29 1 

(P)  Poulson  and  Mate    1239 

(P)  Ruck       OOlr 

(P)  Verein.    Httttenwerke    Burbach-Eiche-Dude- 

lingen  A.-G 1100 

smelting ;     Adapting  carbon  residues  from  petroleum 

distillation  for  use  in .    (P)  Kendall  and  otherr  1052 

smelting  :  Oil  or  gas  burning  — .    (P)  Moore 655 

for  smelting  ores.    (P)  Beaver  and  Claremont 1278r 

for  steam  generators.     (P)  Hey] 857 

of  steam  generators;  Use  of  pulverised  fuel  in .    (P) 

Robinson    1123 

Steel-making  and  like .    (P)  Wellman,  Seavcr,  and 

Head,  Ltd., and  Gray 507 

steel- :     Refractories  for from  the  consumer's  point 

of  view.    Brooke 1273 

Tank  heating .    (P)  Scrinigcour,  and    Mires    Fuel 

Oil  Equipment  Co 77 

Tilting  ■ : 

(P)  Hall     124r 

(P)  Price    557r 

Tilting  or  rolling .    (lv  Campbt  II, and  Soc.  Electro- 

Metallurgique  Franchise      1  l.'.r 

for  treatment  of  spent  iron  oxide.     (P)  Kershaw 1094 

for  treating  steel.    (P)  Ardner 222 

Tunnel .    (P)  Stein  et  Cie 1263 

Tuonel  muffle for  burning  ceramic  ware,  and  heating 

metals,  chemicals,  and  other  materials.    (P)  Padelt    033 
with  vertical  n-tnrts  and  producers  beneath  the  retort 

(P)  Lengeredorfl  und  Co 636 

wire-bar;  Vaporisation  of  copper  in .    Butts 221 

Zinc .    (P)  Londress and  Rogers  343 

Zinc-smelting .    (P)  Hegeler  and  others   887 

Fused  material-;     Preventing  so-called  "■■old-blowing"  in 

atomising .     (P)  ■•  Metallatnm  "    Ges 75 

Fusel  oil;  Manufacture  of from  petroleum.    (P)Hibbert 

and  others     40:; 

oil  substitute  :    Manufacture  of  —     from  g    oline.    (P) 

Brooks  and  others       569 

Fusible  substances;     Product! 1  coatings  of .    (P) 

Stolle      204 

Fusing;   Furnaces  for .    (P)  Grocott    1240 

G 

Galactobiose ;     Biochemical  synethsls  of  a  second ^by 

means  of  cmulsin.    Bourquelot  and  Aubry   515 

Galactose  :   Determination  ol  free  and  combined .    Van 

der  Haar    155 

Variation-  in  ro  atory  power  of In  aqueous  propyl 

alcohol  of  different  concentrations.     Foulkes 41 

(^■Galactose ;    o-Totylhydrazine,  a  sensitive  reagent  for . 

Van  der  Hat  t 1022 

p-Tolylhydrazon  ■  of .     Van  der  Haar 662 

Galena  as  an  ingre  licnl  oi  glazes      Miller 878 

Galenical  nreparatioi  -  ;     l>  t ition  of  mercury  in . 

Wastenson     1194 
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1 ,    Ontario  ;      Lead    mining  and    smelting   at  . 

Kewnant    590 

Gallium  :    Electrolysis  of .     Uhler  141 

Qualitative  separation  and  detection  of .     Browning 

and  Porter     noy 

Gallocyanines.     See  under  Oxazim 

Galvanic  batteries  and  celts.     See  Electric  batteries  and  cells. 

Galvanised  iron.     See  under  Iron. 

Qalv;  nising process.    (P)  Watrous,  and  Watrous  Galvanizing 

Co 55e 

small    articles ;        Mechanical    process    for  -.     (P) 

Ziegler    144 

wire ;  Furnace  for .    (P)  Meaker   X44 

Gi  rbage;     Manufacture  of  alcohol  from .     (P)   Voting     233 

tankage;    its  composition,  availability  of  its  nitrogen, 

and  its  use  as  fcrtdiser.    Schroeder 600 

Gas  absorption  apparatus  ;  Simple  and  efficient .    Rich- 
mond and  Hembrough 317 

analysing  apparatus  ;  Gas  niters  for .    (P)  Aktiebo- 

laget  Ingeniorsfirma  Egnell    980 

analysing  plant.    (P)  Aktiebolagetlngeniorsnrma  Egnell     470 
analysis:    Apparatus    for .    (P)  Aktiebolaget    In- 
geniorsfirma   Egnell        166,  404r 

Apparatus  for  generating  ■ .    (P)  Marvin 1 147 

Apparatus  for  making from  liquid  hydrocarbons 

(P)  Dayton    379 

Apparatus  for  manufacture  of : 

(P)  Begemann  and  Gindele 447 

(P)  Doherty,  and  Improved  Equipment  Co 998 

Benzol  recovery  from .     Wilson    24 

blast-furnace;        Apparatus    for    purifying .    (P) 

Feilmann  and  others 3S0r 

blast-furnace;     Burners  for for  boilers,  stoves,  and 

like  heating  appliances.     (P)  Mackinlay    998 

blast-furnace;  Limits  of  complete  Inflammability  of  mix- 
tures of with  air.     Burrell  and  Ganger 955 

blast-furnace;    Preheating .    (P)  Oesterlen 510 

burners.     (P)  Twomey 127r 

burners  for  metallurgical  and  other  furnaces.    (P)  'Yates 

and  others     1266 

-calorimeter:   Continuous .    (P)  Breyer,  and  New 

Jersey  Zinc  Co 102 

coal-;   Action  of- on  green  plants.    Wehniei '•", '.'. '. '.  1106 

coal- ;    Action  of whilst   passing   through   soil   or 

water,  on  roots  and  leafy  branches.     Wehmer 1187 

coal- ;    Ammonia    recovery    from  ■ and    intensive 

scrubbing.     Blauvelt 125 

coal- ;  Apparatus  for  determination  of  benzol  and  toluol 

,"»- .    Copp      378 

coal- ;   Apparatus  for  manufacture  of : 

(P)  Carroll  126 

(P)  Riter-Conley  Manufacturing  Co 126 

(P)  Waddell    \-l~r 

coal- ;    Apparatus  for  vaporising  oils  for  enriching' — ■ — . 

(P)  Mackinlay 998 

coal-;      Benzol  recovery  from by  a  modified  de- 
hydrating plaut.    Keable 586 

coal- ;    Determination  of  light  oils  in and  still  for 

separating  the  light  oils  from  the  absorbing  oil. 

Duval]    25 

coal-;  Determination  of  naphthalene  in .  Knublauch     7112 

coal-;     Extracting  vaporous  constituents  from   . 

Lessiug    103 

coal- ;       Extraction   of   hydrocarbons    from .     (P) 

Darier  ,L.r, 

t  oat as  fuel  for  melting  non-ferrous  a  liny,.    Brook.    322 

coal-;    Liquid  purification  of .     Espenhahn 48-3 

coal-;    Manufacture  of .     (P)  Waddell  127r 

coal- :    Oil  washing  for  recovery  ol  benzene  and  toluene 

from .    Adam 331 

coal-;     Physico-chemical  considerations  on  benzol  re- 
covery from .     Rhead     331 

coal-;     Preparation  of for  storage  in  iron   vessels 

under    pressure,    for   incandescence    lighting.     (P) 

Fintsch  A.-G o;>l 

coal-;  Removal  of  carbon  bisulphide  from .Wanner       75 

coal-  :     liemoval  of  hydrogen  sulphide  from .    (P) 

Krizko    04(1 

coal-;  Toluene  extraction  from  ■ — .    Applebee 635 

coal-;      Treatment  of .     (D  Kiti-r-Conlcy   Manu- 
facturing Co 25r 

coke-oven;       Treatment    of—     .      (P)     Br  1111,     and 

Rombacher  Hiittenwerke    205 

cold-proof;       Manufacture    of .    (P)  Eldrcd    and 

Mersereau    .    .  999 

condensers.    (P)  Vanston      

cooler  and  washer.    (P)  Christopher 332 

cooling  apparatus  : 

(P)  Balassa  and  Hungarian  Banking  • 

Co 77 

(P)  Christopher 380 

cylinders;    Oxyhydrogen  gas  exp]    Ion    in  con 

.     Wohler      917 

eture  of .    Strache 

dryii  gapparatu  H         rian  Banking 

77 

engine  cylinders;      Rem  rin bon  toon   -  -.    (p) 

Rogers  and  others    77 

engine  system ;   Producer-  (P)  Bradley 380 

1  t'li-  ition    ol    waste    heal    "t  - — .      (P) 
Scmmler       918,  995 
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Ulterlngapparatus.    (P)  Bnoks  and  others  H7i,ll7lr 

Biters  for  gas  analysing  apparatus,    (I'l  Aktlebo 

Ingeniorsflnna  Bgnell     080 

Bring  and  the  glass  Industry.    Cobb  127J 

hring  ,  rlowsystemof .    Ionides L040 

hie]   .     Production  of .    (P>  SklovBky,  and   Deere 

and  Co 

furnaces;    Design  and  manipulation  ol  Porahaw  1264 

generating  apparatus  ;     Manipulating  mechanism  fur 

coal .    (P)  Rfter-Oonley  Manufacturing  Co.  ..     tSr 

generation;  Process  of  .    (!')  Rider  and  Levien  ..     1 1 7 

generators  : 

(P)  Eilner Bros., and Enowlcs li-i 

<P)  Tinsley  and  Nash 

goncrnton;    Device  for  preventing  escape  <-t  gas  from 

.    (Pi  Stein  etCie H7:i 

generators;  Blectiodes  for  electrolytic .    (P)  Levin  i-ii 

generators  ;   Electrolytic : 

(P)  Euler      1033 

(!■)  Levin     391,  511.  UT'.'r 

(!')  St-billc      wi:;.  802 

hlgh-pressuro :  Metal  melting  by  means  of .  Waltei 

Hydraulic  in uns  u>.-.l  in  tin  manufacture  of .    (!') 

Drakes,  Ltd.,  and  Drake 1IJI 

Illuminating;   Actionol        -onplants.    Acti ftho 

gu  on  germination  ol  spores  and  seeds.     Wchmci  1021 
Illuminating  :  Apparatus  for  extracting  i.ir.  tar  vap  im 

and  the  iiko  from  (P)  Scott  and  others  ....   11-3 

Uluminating  ;  Effecting  removal  ol  carbon  deposits  from 

retorts   tor   niinutacture  of from  coal.     (P) 

Hark m.i 

illuminating ;     Limits  of  complete  Inflammability  of 

mixtures  of  •—   •withalr.    Burrelland Gauger ....     955 
Illuminating;   Recovery  of  a  \  ilatile lnnammabh  liquid 

in  manufacture  of  [£)  Greer  i"  n 

industry;    M>>st  economical  method  "t  carbonising  coal 

for  supplying  light,  heat,  and  power  bj  tin-  -  -     and 

the  maximum  supply  of  munitions  ol  war.     West..    1265 
industry  ;    Bcaearch  and  standardisation  In  connecti  in 

with  refractory  materials  for  the '.t.".:i 

liquefied;   Apparatus  for  producing-    — .    (P)     Wolf.  1125 

ana  liquid  contact  apparatus.    fP)  Wobb 12t>:t 

liquor;    Destruction  of  concrete  bj  Oti  539 

liquor  ;    lucreaslng  the  manurial  value  ol .     (P) 

Schubert    607r 

llquorworks;   Roportou     -  -  by  tho  Alkali  Inspoctor  991, 992 

making;    Peat,  w I,  and  lignite  in ■        701 

making;     Substitutes  for  coal  in .        1123 

making  ;    Woodin' 538 

I  urr. 

Manufacture  ol    — : 

.  P)  Bueb   862 

1 1'.  r.,rr..ll    123,   126 

I  l'i   Dohorl  ■    and  Improved  Equipment  Co  998 
Manufacture  of and  >.i  aromatic  bodies  from  petr- 
oleum <>il-.    (l'i  Mann  and  others    332 

Manufacture  of  combustible         .    (I')  Dohcrty 76 

Manufacture    of from    liquid    hydrocarbons.    (P) 

Dayton      it 

Manufacture  of from  peat,  lignite,  "i  wood     (P) 

Rasmussen    1230 

nanufacttire  .    Production  and  prevention  ol  naphthal- 
ene in  Miller     1229 

manufacture;     Sardinian  lignites  In —  .     Pacchionl.    378 
meter;    A  laboratory-   — 32 

meter-  ,    It.  port  .>(  . I. .I'll  • 

Engineers  .mil  -mi.-i.-iv  ..(  llntisli  (las  In. In   Mi- 
ll      702 

Mothods  of  burning  -  (P)  Twomey    127r 

natural;    Aromatic  hydr  m  thermal  decom- 

ppsll  ■  .|--!i -.it.-    ir.mi        -.    / m.-iti  and 

i      633 

natural ;  Go  I  1123 

natural;     Ui 

of with  air.     J  r 955 

:  ;   Preparation  "f  lowi  r  chlorldi  ic  rrom 

.     lledfonl     4fi 

natural ;       3e  hydrocarbons    Irora   .    (P) 

Pelt,  and  Petroleum  Prodi    -    -  

nozzles;    Controllable  and  removable  air  and  for 

coke-ovens   and    analogous    device  ey.  1206 

Official    method    n  .--1    i-v    the    Paris   Municipal!! 

asurlng  the  colorific  power  of .    G 

Uurlol  331 

.-I  p)  md  otherj  ....   1064 

1  i  ■  ■   \  i  - 117 

«.il-.    Production  ol  granular  carbon  from  refuse  from 

manufacture  ol  (PJ  Pike    127 

o  I       Purlfli  otion  ol         -.    (l'i  Tinker  

1  Stacking  of Invarion  Downing 

and  Pohlman    125 

i  .1   by  low  temperature  earl-.-- 

Isaclaurln    

Preserving     -        (P)   Usop, and  Alsop  Electrical  Co.  . .     .'.l'j 
under  pressure  ;  Cementation  of  Iron  '  i  angen- 

berg    : 

producer-;     Generator   for   producing  mixed  with 

distillation    vms-s    from     bituminous    fuels.    (P) 

!,..  

produi  ire  ol from  powden  I 

(P)    Bell      638 

producer-;     Operating  furnaces  iir.-.i  with             (l'i 
Doberty     145 
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producer  plants 

(Pi  Dolensky,  and  Dcllwlk-Fleiscbei  Wassergas 

Gee 380r 

(P)  Whitfield    588 

producer   plants;      II. -at    intcrchangcrs  for .    (P) 

Lymn  and  others   10*0 

producer- ;     Production  of  a  diffused  Ilium-  with . 

(P)  Doberty     i-° 

producer-;  Treatment  and  recovery  ol  tar  and  a  mm.. ma 

liquor  from .    (P)  Moore  332r 

Producer- ,and  utilisation  of  coke  dust  or  other  low- 
grade  fuel.    Chancy    446 

producers : 

i  l-i   In.  km  Hand  Hurt    636 

(l'j  Curler,  and   International   Harvester  Cor- 
poration          862 

(P)  Cousin    77r 

i  l'j  Dreffein      1266 

tl'i  Glover  and  Wesl  127r 

d')  Hampden  Cloncurry  Copper  .Mines,  l.td 447 

(P)  Herrlck      20« 

(P>  Islcy,  and  Morgan  *  'oustruction  Co 540 

(P)  jt  a.  ri.  -..iii.i  Morgan  Construction  Co 1121 

ii'i  miner  Bros.,  and  Knowing     11—1 

(l'i  Lymn  and  others  379 

(P)  Mt.it.it     957 

(l'i  N.-ls..n     -•""• 

(P)  NlmphluB  and  Whltaker     o:io 

(P)  Sahlin     957 

(P)  Stewart       77r 

(P)  Thuman      125 

(P)  TuUyandYeo    1121 

(P)  Tyne  Glass  Works,  Ltd.. and  Roxburgh   937 

producers;     Charging  apparatus  for .    (P)  Inter- 
national Construction  Co..  and  Sahlin    862 

producers;    i- ling  mechanism    for .    (P>  Intor- 

nal  lonal  Construction  Co., and  Sahlin  862 

producers  .md  furnaces;  Combined     — .     (l'i  Hislop    862 

producers  ..i  the  Mond  type;   Method  of  working . 

(P)  Chadwick  and  others    127r 

producers  ior  retort  settings;    internal  versus  external 

.     Smith    "60 

produce!       Transferring  coke  from  gas  retorts  to . 

(P)  Biter-Conlej  Manufacturing  Co M-r 

producers;   Working  ol  by-product-recovery .    (P) 

Rigby  and  others     I"1"1 

Purification  ol         .    (P)  Folt     1089 

purification  oxides.    Scoti 196 

purification.    Sulphiding  of  hydrated  oxide      997 

Igariflers.    (P)  ltcese      1 125 

purifying  mass ;  Production  of  ■    -    and  of  hydrogen  and 
Glauber  salts  from  Iron  scrap  and  sodium  blsulphate 

(P)  Becquevort  and   r> le     062 

reactions;    Apparatus  for  effecting  enaothcrmlc  by 

in. -in   ofan  electric  arc.    (P)  Currie   650 

rcaci  Ions  .  Carrying  out  ohemical byaid  of  a  diffuse 

electric  discharge.    (P)   Indriessens     602 

Receni  developments  in  the  Industrial  appiiuatl i 

town's  Wi.lt. -r 760 

ery  of  ammonium  chloride  in  manufacture  ot 
.1'.  Myers, and  Shelton  Iron,  Steel.and Coal  Co.  107 

retort  bench;     Vertical-      -.    (P)  Plantinga  892 

Retort-setting  for  manufacture  ol  coke  and  (PI 

Eoppers     285 

Mm  Internal  versus  external  producer.-,  tor 

.    Smith    760 

retorts,    (l'i  Plantinga      1121 

Apparatus  harglng  and  discharging . 

(P)  Ritor-Conle]  Manufacturing  Co.,  and  othere  .. .   ^iiiir 
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and  Roessler  and  Hasslacher  Chemical  Co 237 

Histidine  ;  Conversion  of into  urocanic  acid  by  bacteria 

of  coli-typhosus  group.     Raistrick 731 

Hog-cholera   antitoxin  ;      Process  of   treating   ■ ■.      (P) 

Reichel  and  others      668 

Manufacture  of  a  vaccine  for  prevention  of .       (P) 

Duval  and  Couret     237 

II  How  articles  ;    Drying  of .    (P)  Williams  and  Bunch  1122 

objects ;      Process  of   making   fluid  -proof.    (P) 

Mapes      495 

H  .Iocaine.     See  p-Diethoxyethenyldiphenylamidine. 

Homatropine  ;  Detection  of .     Eder    941 

Homogenising    liquids ;        Arrangement    for    .    (P) 

Schroder 1088 

Honey ;      Biological  examination  of  .     Gadamer  and 

Laske     1023 

and  other  substances  containing  laevulose  ;  Anaylsis  of 

■ .    Atkins        154 

substitutes  ;    Preparation  of .    (P)  Disdier    608 

Hops;   Drying .    (P)  Benjamin     731,  1144r 

Extraction  of  (tils  and  resins  from  — — ,    (P)     Wolff  . .     936 

Process  of  lejching  .    (P)  Schneider     r 936r 

Horny  substances  ;    Manufacture  of from  casein.    (P) 

Battels       226 

Horse-chestnuts;    Analytical  examination  of .    Baker 

and  Ilulton       1285 

Utilisation  of .    Goris     1107 

Hot  springs  ;    Commercial  utilisation  of .    Gabrie  ....     583 

Houston,    Texas;       Activated   sludge   sewage    purification 

plant  at .    Ardern  827 

Humic  acid  and  tannic  acid.    Moeller    605 

and  tannins.    Moeller     605 

Humic  substances  ^Amount  of in  decomposing  leaves. 

Trusov        95 

Humidifying  air  and  the  like  ;     Apparatus  for  .    (P) 

Jackson      1087 

Humogen.    See  Peat,  bacterised. 

llumus  content  of  soil  as  a  criterion  of  fertility.    Carr  ....     972 
humus  carbon,  and  humus  nitrogen  in  soils.     Gortner  . .     226 

-phosphoric  acid  ;  Data  on .    Gortner  and  Shaw  . .     606 

.Production  of from  manures.     Gortner 606 


Hydantoins  ;     Manufacture  of  arylalkyl .    (P)  Meister, 

Lucius,  u.  Briining      
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Hydnocarpus  alcalde  seeds;    Investigation  of  • .     Brill..  1193 

Hydrargyrol ;    Constitution  of .     Rupp  and  Herrmann    613 

Hydrargyrum  thymvlo-aceticum  ;  Constitution  of .    Rupp  1289 

Hydrates  ;    Period  of  induction  in  the  dehydration  of  some 

crystalline  .    Rae        31 

Hydratinglime.    (P)  Carson 1130 

Hydration  of  ions  and  metal  overvoltage.     Newbery     890 

Hydraulic  lime ;  Production  of from  combustion  residues 

of  sewage,  canal  sludge,  etc.    (P)  Eisner 504r 

mains  used  in  connection  with  gas  retorts  and   other 

carbonisiug  plant.    (P)  Bloor  and  Fenwick 998 

mainsusedinthemanufactureof  gas.    (P)  Drakes,  Ltd., 

and  Drake H24 

Hydrobromocantliaric  acid  ;     Reduction  products  of  . 

Gadamer         1283 

Hydrocaffeic  acid  ;  Synthetic  preparation  of .    Lapworth 

and  Wykes        1063 

Hydrocarbon  from  certain  fish  liver  oils  ;    Spinacene,  a  new 

.    Chapman      392 

fuel  for  internal  combustion  engines.    (P)    King  and 

Stoneham      1230 

gases  ;    Improving  the  quality  and  yield  of  .    (P) 

Davidson  and  Ford 862 

gases  ;    Purifying  and  improving .    (P)  Starke  and 

others     77 

product.    (P)  Hall    U25 

vapours  ;    Apparatus  for  generating  and  burning . 

(P)  Leary  and  others      447 

vapours ;     Producing  and  treating  them  during 

distillation     (P)  Robertson,  and  Robertson  Motor 

Fuel  Process  Corporation    1090 

Hydrocarbons  ;    Apparatus  for  the  continuous  fractionation 
and  depblegmatlon  of  the  products  of  distillation 

of .    (P)  Allan 127 

Apparatus  for  making  gas  from  liquid .   (P)  Dayton 

Apparatus  and  method  for  conversion  of  .    (P) 

Synthetic  Hydro-Carbon  Co 999 

aromatic  ;    Bromination  of by  means  of  bromine 

and  nitric  acid.     Datta  and  Chatterjee 26 

aromatic ;      Converting   mineral  oils   into    .    (P) 

Ramage,  and  Bostaph  Engineering  Co 637 

aromatic  ;     Improving  the  odour  and  odour  of  crude 

.    (P)  Weiss,  and  Barrett  Co 129 

aromatic  ;    Manufacture  of .    (P)  Alexander,  and 

Gulf  Refining  Co ■•••     922 

aromatic ;      Preparation  of  polycarboxylic  acids  from 

by    means  of  dialkylindanediones.    Freund 

and  Fleischer       " 

Aromatic  from  thermal  decomposition  of  natural 

gas  condensate.     Zanetti  and  Egloff     653 

Chlorination  of : 

(P)  Brooks  and  others    943 

(P)  Mersereau,  and  Chemical  Development  Co.  . .     668 
and  chlorine  ;    Manufacture  of  products  from  reaction 

between  gaseous .    (P)  Lacy 1063 

Combining  liquid  to  render  them  suitable  as  fuel 

for  internal  combustion  engines.    (P)  Stoneham  ..   1173 

Conversion  of  heavy  into   lighter  hydrocarbons : 

(P)  Lamplough     863r 

(P)  Strache  and  Porges     

Converting    heavy    ■ into   light    hydrocarbons    or 

hydrocarbon  gases.    (P)  Synthetic   Hydro-Carbon 

Cracking'-^-^  in  a  single  gaseous  phase.    (P)  Synthetic 

Hydro-Carbon  Co •  ■  •     1-' 

and    their   derivatives ;       Manufacture    of   .    (F) 

Badische  Anilin  u.  Soda  Fabr -520,  o20 

Direct  iodation  of  by  means  of  iodine  and  nitric 

acid.    Datta  and  Chatterjee     *™ 

Distilling  .    (P)  Frasch     .........  V  ■     dB0 

Effect  of  sulphur  on  oxidation  of with  particular 

reference  to  asphalt.    Brooks  and  Humphrey     99.T 

Extraction  of from  coal  gas.    (P)  Darier  . . . . l^o 

formed    in    the     manufacture    of    sulphite-cellulose ; 

Apparatus  for  extracting .    (P)  Enger    6«J 

Halogeuation  of .    (P)  Lacy JbJ 

heavy  ;    Method  of  using as  fuel  in  internal  com- 

bustion  engines.    <P)  Vidal ■  •  •     ■»" 

light ;     Production    of    from    heavy    oils.     t±*) 

Anderson  and  Meikle •  ■  • v"'i 

Manufacture  of  gas  from  liquid .    (P)  Dayton  ....     4J7 

Manufacture  of   non-volatile,   unsaturated   irom 

petroleum.    (P)  Brooks  awd  others     oM 

Manufacture    of    partially    hydrogenised    cyclic   . 

(P)  Badische  Anilin  u.  Soda  Fabr »-'[ 

Method  and  apparatus  for  fractionating-- .  _(1 )  Ilirx    o*i 

Natural  occurrence  of  high  percentages  of in  certain 

tish  -liver  oils.    Chapman •  •  •  •  •  •  • 

Obtaining  from  gases.     (P)  I.inderborg  Bad  So  t 

Obtaining  gasoline  and  other  light  oils  from  heavier 
.      (P)  Jenkins,  and  Jenkins  Petroleum  Process 
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aceous  residues  produced  in  the  retlflcatlon  ol  irude 
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paraffin;     Preparation  ol  reactive  products  from  • 
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I«irnlhn  ;    Siabitily  of .     EglofT  and  Moore  204 

Producing  light ——.     (I'I  Holmes 117:t 

Production  of — —  from  bituminous  lignite.    <!')  SchrGdt 

Production  of  lampblack  from .    (P)  llilcme B94 

it.  ductli  'i  of  moter-sptrlt  from  heavy .    (P)  nail  1267 

P\  rogem  sis  of .    Lomax  ami  others  204 

!;.   overy  of from  absorbing  oils.    (P)  Koppen  Co.    497 

from  coal-tar .    (P)  Hey]  11 73 

Separating  from  natural  or  other  pas.     U')  Fcit, 

and  Petroleum  Products  Co 380 

solidified  :    Treatment  of  ■ for  manufacture  of  com- 

le  blocka.    (P)  Webb      120 

Bulphoi  it  ion  of .    (!')  Tyrer  208.  208r 

Synthetic  production  of  .    (P)  Cherry     863 

Treatment  of : 

(PI  Dnbbe     021 

(P)  Rostln  and  Forwood    

Treatment    ol    mineral   oils   and    residues   to    produce 

lower-boiling .    (P)  While    637r 

Treatment    of for    production     of    other   hydro- 

rarbonaol  different  Bpeclflc  gravity  and  boiling  point 

(P)  Cherry    1041r 

unsaturated  ;     Manufacture  of  ■ — — .       (P)  Kldred  and 

other*         099 

Hydrochloric  acid  and  alumina  ;     Simultaneous  produ  ■ 

of .    (P)  Patrouilleau     138 

OSation,  absorption,  ami  other  chemical  treatment 

Of .     (P)  Charles  and  Lancaster    962 

Influen.-e   of  size   on  granules  on  action  of  .  on 

alumina,  thoria.  and  zirconia.    Podszus    925 

Manufacture  of : 

(P)  Carrier  and  others    547 

(P)  Peter,  and  Royal  Baking  Powder  Co 872 

ir   Salfweik  Hellbronn  AC,  and  limndenburg    503 

(P)  Tentetev  Chemical  Works    902 

Manufacture  of and  of  lampblack.     (P)  Averill    ..   1139 

Manufacture  of  pure .     (P)  l.ucron  and  ltiche    ....     136 

Manufacture  of and  of  window  glass.    (P)  Glaescr 

and  Rlshon       1049 

-sulphuric   nclu  ;      Electrolysis    of   the    system . 

Mullcr    146 

V Be  of  nitre  cake  in  manufacture  of .     Qrliley    ....1210a 

works;    Report  on by  the  Alkali  Inspector    991 

llydr.'chloroplatlnlc  ncld  See  ChloroplatlnJcacid. 
Hydrocyanic  acid  ;    Aiparatus  for  generating for  fumi- 
gating.   (P)  Marvin        1147 

Detection  of .    Anderson      1  :<:. 

Determination  of In  plant  tissues.     Wlllaniau  . . ..     400 

Manufacture  of 

(P)  Belndl    1008r 

(P)  Llelknecht.   and    Roessler   and    Hassiachcr 

Chemical  Co 1047 

Probable  form  in  which occurs  in  Sorghum  vulgare. 

Willaman       400 

Process  s!  generating  : 

(P)  Marvin      1062r 

(II  Marvin,  and  The  Braun  Corporation     339 

Recovery  of from  crude  gases.     (P)  Behrens  ....     595 

Hydro-extractors:     Centrifugal .    (P)  Broadbent  and 

Bona,  and  Broadbent      1228 

Hvdrofsrulic  acid  :     Synthetic  preparation  of  .     Lap- 
worth  and  Vykcs     1063 

Hydrofluoric  acid  ;    Manufacture  of from  silicon  fluoride 

(P)  Chappell     1271 

Preparation  of  fluorine  from  by  chemical  means. 

Kuff  and  others    645 

Hydrogen;   Action  of on  sulphuric  acid.    Jones 12f.li 

and  air ;    Limits  of  com]  lete  inflammability  ol  mixtures 

of .     BurreJI  and  Ganger 955 

Api«mtus   for  electrolytic   production  of  .    (P) 

Tonea     391 

carburetted  ;   Manufacture  of from  coke.    Enilght    038 

and  carbon  ;  Micro-combustion  method  for  detcinilna- 

tlon  of .     Wlae     1149 

and  carbon  monoxide  ;  Manufacture  of  a  mixture  of 

(I'i  Plctet      803r 

I  Pi  Tully       540 

and  chl<  rine  ;   Temperature  coelli.  lent  ot  j  lt"t<  .1. 

action  on  mixtures  of In  monochromatic  light, 

I    and     Bullion! D61 

Electrolytic  pn«luction  of 122 

(P>  JauUrt       

ion  concentration  of  plant  juice-      !:■  I  .•  on  hip  between 

— —  and  their  oxydase  activity.    BunarU    ir»7 

ions;    Concentration  of in  beet  and  in  the  course 

of  Its  mannfacture.    Bmalander      l.">6 

ions  :  Effect  i  I  the  - ntration  of upon  the  growth 

of  barley  seedlings.     Hoagl.irnl      973 

Ions;     Influence  <>f  the  ooncentratlon  of  ■ on  the 

activity  of  malt  diastase.     Adler    230 

Manufacture  of  : 

(P)  Bacon  and  others 

(P)  Badische  Anilin  u.  Soda  Fabrlk s::i 

(P)  efessorschmltl    oOSr.SOSr 

(I'i  Tully       040 

Manufacture   of  - from   activated   aluminium   and 

water.     (P)  Elkan  Erl.cn  Dei 386 

Manufacture  of and  of  Glauber  salts  and  a  gas- 

purifying  mass  fn>m  iron  scrap  and  sodium  huul- 
pliate.    (P)  Bccquevort  and  Dcgulde     962 
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and   oxygen;      Catalysis  of   mixtures  of  at    tiie 

ordinary  temperature  by  moist  contact  substances 

Hofmann  and  Bbert  136 

Baton  furnace  for  preparation  ol from  Iron  and 

(P)    Vilier  and  Noding     603 

Bet    rta  used  in  manufacture  ot  .    (P)  Dempster, 

Ltd..  mi. I  Dompstei   386 

retorts ;    Treatment  and  utilisation  of  gases  supplied  to 

furnaces   oi   .     (P)  Balliugall,  aud   Dempster, 

Ltd 036 

Hydrogen    bromide  ;      Absolute   density   of  gaseous  . 

lteiman  13* 

Hydrogen  cyanide.     See  Hydrocyanic  acid. 
Hydrogenfluiir.de.    Sea  Hydrofluoric  add. 
Hydrogen-halogen  acids  ;    Action  of  light  on  the  formation 
and  decomposition  of  the  — .    Coehn  and  Stuck- 

anlt     '-IS 

Hydrogen  peroxide  ;    Analysis  of .     Bury      471 

Behaviour  of  tellurium  towards .    Bchluck  31 

and  chromic  acid  .i<  etching  agsnl  for  brass  and    brouie. 

Mill,  r      1096 

Determination  of .    Jamleson      1007 

Manufacture  of : 

(Pi  Doerner,  and  Chemical  Products  Co 1008 

(P)  Patek      100S 

Manufacture  of  a  stable  product  containing .    (P) 

Weber,  and  Roessler  and  Hasslacber  Chemical  Co.      237 

reaction;     Catalysts  in  the  ■ .      Ltppo-Cramer    ..     306 

Sensitive    reaction   of  depending   on    formation 

of  dlhydroxytartarlc  acid.    Deluges    1176 

Some  reactions  of .    Macri    1271 

Hydrogen  sulphide  ;    Determination  of in  water  at  the 

source.     Illtze       938 

Influence  of  added  substances  on  iodometric  titration 

of .    Jnyson  and  Oesper    1234 

Liberation    of    from    gob    llres  In  coal   mines. 

Drakeley   1089 

Manufacture  of .    (P)  Bacoa,  and  Metals  Research 

Co 1008 

Protective  action  of ou  sulphide  sols.    Young  and 

Goddard     337 

Recovery  ol from  crude  gases.    (P)  Behrens   595 

Removal  of from  coal-gas.    (P)  Krizko     046 

Hydrogcnation  of  carbon  compounds.    (P)  Badische  Anilin 

u.  Soda  Fabr 4ii :!r,  473 

Catalytic .    (P)  Badische  Anilin  und  Soda  Fabrlk  1042r 

ot  fats  or  oils;    Catalytic  device  for .    (P)  Dewal 

and  others     603r 

by  means  of  nickel ;     Behaviour  of  hydroxyl  group  of 

hydroxy  fatty  acids  on  catalytic .     Jurgens 

aud  Meigen  657 

of  oils: 

(P)  Ellis     463 

(P)  Hngcmann  and  Baskervlle      1103 

(P)  Maxted  and  Ridsdale       UB6 

Of  oils  and  the  like;   Catalysts  for .     (P)  inner    ..   1139 

of  oils  :  Method  of  packing  catalytically  useful  substances 

for .    (P)  Sulzberger      603 

of  oleflnlc  terpenc  derivatives.     (P)  Paal    103r 

of  organic  compounds  ;    Catalytic by  base  metals 

at  ordinary  temperature-..     Kelber     668- 

of  organic  materials.     (P)  Ellis    32 

of  organic  substances.     (P)  Boehringer  und  Soehnc  . . . .    1108r 

Preparing  oils  and  fats  for .    (P)  Dreymann    80S. 

Product  of :     (P)  Ellis      723 

Hydrogeuis.il  tuts  or  oils;  Removing  nickel  from .    (P) 

Whltaker, and  Southern  Cotton  OU  Co 1241 

fate  ;    Water  content  of  margarine  prepared  from . 

Brauer       9* 

oleic  acid  esters.    Bills  and  Rabinovits 39 

Hydrometallnrgical  processes  ;      Ellter-press  for  and 
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Hydropyrlne  I..    67*  Lithium  acetylsalicylate, 

Hydrosulphlt.  s ;       Production    of    anhydrous   from 

aqueous     hydrosulphlte     solutions.      (P)   Chem. 

Qdrsheim-Rlektron      Sir 

Hydroxide    solutions ;       Production    of    metal    .    (P) 
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Production    of    hydrocarbons    and    pure    carbon    from 

bituminous .     (P)  Schr6  ler      589 

products;      Production  of  benzine  and  motor  oil  by 

heating underpressure.     Fischer  and  Schneider    587 

Lignites  in  gas  manufacture  ;  Sardinian .     Paccbloni  ..     378 

Lime-alkali  fusions  ;     Equilibrium  between  carbon  dioxide 

and  titanium  dioxide  and  silica  respectively  in 

Niggli     64:| 

Apparatus  for  hyd rating .    (P)  SchoQeld    32 

Chloride  of  .    See  Bleaching  powder. 

Detection  of  when  used  as  a  neutrallscr  in  dairy 

products.     Wichmann        66* 

Distributors  or  conveyors  for— .    (P)  Hutchlns    919r 

-earthenware  ;   Manufacture  of  cheap  .     Tele.hfeld     o49 

Effect  of  ■  on  availability  of  potash  in  orthoclase- 

bearlng  soils.     Brlggs  and  Breazeale      228 

Effect  of on  certain  cracking  clays.     Davis . .     87a 

Effect  of  upon  the  conservation  of  sulphur  In 

soils.     Maclntire  and  others 11*- 

Effect  of  exposure  on  commercial .     Whctzel  ....     ■*•»* 

Effectof In  sugarcane  cultivation.     Cross IS* 

Hydrating :  -.„ 

f>)  Carson     llj" 

( P)  Schofleld      ■ •'- 

hydraulic;    Manufacture  of .    (P)  Basset     .......     •»•»' 

hydraulic;  Production  of from  combustion  residues 

of  sewage,  canal  sludge,  etc.    (P)  Eisner 504r 
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J ii tin*- !  of  "n  yield  and  nitr.gen  of  soya  beans. 

I.ipman  ami  Blall    1H21 

Ulna: 

Danunhetin      1177 

(P)  Zlminennan  and  Paimer    31 

kilns;     i.pparatus  for  utilising  wast*  gases  from . 

(P)  Schott     1009 

niilk  uf  ;    Change  of  properties  of  — - —  on  addition  of 

calcium  nitrate.     Bosvold     641 

potash,  alumina,  and  silica  :    study  of  the  most  fusible 

mixtures  i'l  • .      ll:ii. im      S77 

rr  luiremenl   method  • ;  tween  Indli 

of and  c  atenl  ol  basse  In  the    ill     Sohollea- 

berger        806 

-sand  bricks;  Manufacture  of    — .    (P)  Charlton 1010 

•sand  >  )•  nil  In .    Emley  and  others  . .     880 

■eandbrleu  leatol .    Elnoshlta 

Slaking : 

i  andlot      1180 

(P)  Carson        1272 

-sulphur  animal  dips;    ChemicaJ  composition  of  . 

232 

See  alto  Calcium  oxide, 

Lime  juii  i- ;   Concentrating by  freezing     47 

Limestone,  asphalt-;    Production  of  synthetic  .    (P) 

Zlmroer     1005 

Determination  ol  carbonates  In .    Barker lout) 

[nil  i                                             ii  ..(  pulverised  on  ■ 

EbpeloO     1021 

Bapld  determination  ol  magnesium  In .    Busvold  ..  290 

Sapid  mel  bod  ol  analysing •.    Moir r»~i 

Ose of  ground- — as  fertiliser,    Ituitt-Havy  1200 

<M.iny>none  ;    Aetlon  of  or  »ne  fin .    Harries  and  others    566 

Linen;    Weighting,  fixing,  mordanting,  dyeing;  and  bleach- 
ing   by  means  of  foam.     (IM  Soo.  dc  Tciuturo 

it  d'Appret  ClaveL  and  Undenmeyer      133 

yarns  and  fabrics;     Scouring  of  .    (P)  Marshall, 

Ltd.,  and  Hlgglns    211 

Ling  ;    Volumetric  determination  of  chlorine  In by  the 

wit  mi'thoil  without  formationof  ash.     Wcltxcl....  1190 

Liniment.    (P)  Cofman-Nlcoreatl     162 

Unlog  or  re-Unlng  furnaces  and  the  like.    (P)  Hall 1203 

Linoleum      Manufacture  of : 

(1")  Hart,  m  and  others     

(P)  Titanium  Alloy  Manufacturing  Co 12l2r 

Manufacture  of and  its  valuation.     He  Waele  ....     149 

substitute.       (!')  Ken     Sin;  icy    Linoleum    Co.,     and 

iiarton        059 

Linozyn.     Dc  Waele       150 

Linseed  oil.    Sal  under  (ills,  Fatty. 

Lipase;      Activation  of  pancreatic  by  cholates.     De 

Jonge      892 

I  ipold-Uke  blood-clotting  substance  ;   Preparation  of  a . 

(P)  Soc.  Chem.  Ind.  in  Basle 11  isr 

-like  nitrogen-containing  compound  fr..m  blood;    Pre- 
paration of  a .    (P)  Soc.  Cham,  Ind.  in  Basle    6i"> 

ir    lytio  actions.     Palk     974 

l  .|i.  lying  air  and  separating  it  Into  Its  constituents,    (!') 

Place      S48 

»mv!..  id  Effront'  . . . .   7;fjr 

is  fluids;    Producing  cold  by .    (P)  Jederics 

and  Norton      858 

and     separating    gases  ;       Apparatus    for    .    (P) 

Mawes       

liquid    composition    for    heating    and    refrigerating.     (P) 

Bibber!      

and  d  '  us.    ([')  Webb      

materials;  a  ol .    (P)  Janvier    

Liquids  ;    Apparatus  for  adding  ohBmfcsal  reagents  to . 

torson        on 

Apparatus  for  aerating  lonl .    (P)   Imes  510,  '.'77,  1247 

Apparatus     for    automatically  elevating      .    (P) 

Coxon        ..  M  '7 

Apparatus  f.-r  concentration  of : 

(Pi  Brown,  and  United  UkaltCo 1227 

i  P    liuri.ii      385 

apparatus  for  ••  idlng : 

i  l'i   t in  I  i.-  i  ■■■  ■  ■'..■  SflOr 

.  ■    098 

Apparatus  for  expressing    -   -  from  materials : 

ii  Mir 

if.    II I  Ii  m      1227,  1U^7 

Apparatus  for  expre.s  Ing fr'.m  sr.-ds  and  other 

materials.    (P)  Barton       10M 

u  itos  for  heating : 

(P)  AJax  B  IB        il    

il'i  Hocking      1171 

il')  Lundberg      877 

Apparatus  for  bomoRenlsIng  .    (P)  8ehrtder     ...  1088 

Apparatus  (■  r  Imi  t  -  with  carbonic  ad  I  ..r 

other  gases,     il'i  Pinilstofte       1-4',  1171 

II  triimting .    (P)  Bchutx, 

and  i  '-' 

Apparatus  f..r  pasteurising  and  like  treatment  of . 

uthen  and   I  am  a      1280 

Apparatus  for  purifying  -       --     MM  l.ln.l.'ii   

ratus  for  refining .    (Pj  wing  tl  and  Haggott    862 
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Apparatus  f..r  separating fr..m  gases.    (P)  British 

a  Co.,  and  others    1228 

Apparatus  for  separating  immiscible  .    (1*)  bands 

and  Qourlay     698- 

App.ir.it  ii-  for  separating  solids  from  ■ .    (P)  Russell, 

and  Dorr  Co 330r 

Apparatus   for  separating  ■  from  solids  In   fluid 

n-ii.ii : 

Blomfleld        I228r 

il'i  Blomfleld,  and  The  Ivrr  Co 1088- 

Apparatus  for  Btralning : 

i     i  immell  Laird  and  Co.,  and  Carter 

;  Its  ii  and  others    1040 

Apparatus  for  treating  -  (P)  Jensen      

Apparatus  (oi  treating  air  and  tin- like  with .    U'> 

n      1087 

Apparatus f<  wlthgases.     (P)  Ittncr  . . . .   1228 

Appll  ,    ritlcatlon  of .    (P)  Pratt :::i:i 

(P)  Til  and  ol  hers     I24r 

Automatic  pulsomi  Ising .    (P)  Col  124 

ruga]   apparatus   fur   cleansing .     (P)  Sloan 

Barnes  1089r 

Centrifugal  soparating  machine  for  fPJ  Seece  ..     918- 

combustible;     Treatment   ol    — .    (P)  White     and 

Killai     S40 

Composition    for    purifying .    (P)  Krlrger,    and 

hi    ii    .in  Co.    i  America    402 

Concentrating : 

i  P)  Oliver     1122 

P     -.radian       loss 

atratlon,  evaporation,  or  di  filiation  of .    (P) 

Harvey  and  others    09S 

iitratinn  or  recovery  of .     (P)  It.. till. .n 

containing  matter  in  B  dm  ion   oi   suspension;     Means 

for  desiccating  •  (J?)  Booth  and  others     ....  1170 

containing  si  lids;    Changing  the  ormaistency  of  . 

i  t-i  ucrrell.and  MerreU-SouIeCo 

Continuous  separation  of  -  — fromsollda.    (P)  Behr..  1171 

Distillation  ol     — .    (?)  Stalnane  and  Kring   

Electrochemical  treatment  of         .    (P)  Landretb  ....     611 

Impressing  from   materials.      (!')    ilinclilcy   and 

Gorton      1227,1227,1263 

Filling   material  for  apparatus  for  cooling  .    (P) 

1  laricr      1 1 70 

and  ga-.-  ;     \|>i Mi'.itiis  for  cflccting  intiniate  OOnl 

.    (PJ  Kirkliain,    llulett,  and   Chandler,   and 

Hei  ey    446 

and  gases;  Mutual  treatment  oi  .    CP)  Coombs..     404 

Handling  ami  tmnspi  rtatlonof-   -        Btoenhaxt 1226" 

Instrument  fur  measuring  the  turbidity  of  .     (P) 

Smith     1031 

Machines  for  expressing  — —  from  seeds,  nuts,  and  other 

(P)  Schueler      

Measuring  the  flow  of .    <P)  Humphrey  124 

Mixing  and  spraying  -  (P)  Emmerich    7u<i 

Obtaining  dry  products  from  -  — .    (l'i  Krauss   919r 

1  ibtalnlng  Boud  matter  In  finely  divided  form  from 

with  or  without  chemical  reaction.    (P)  Kibum  ..  919r 

potable.   Sterilising .    (P)  Hnrc.-    laboratories  ..   c.iir 

Purillc.it  1  on  of  sewage  and  other .    (P)  Jones,  and 

1  .mil  Attwood      471 

Purifying .    (P)  Elektro-Osmose  A.-Q 402,  6II1 

ig  or  forcing  ■ .    (P)  Humphrey,  and  Humph- 

1-  Pump  Co 

Recovery  of  fatty  and  other  substances  from .    (P) 

Barber        

iHng  air  or  other  gaseous  tluid  from  .    (p> 

Walker   917 

Separating  coniiK.i,.  -  — .    (P)  Sheehan  and 

Me  iv     

iting  the  eon  — .    (P)  Scl.uii.it  ami 

others     917 

Separating  misclble from  one  another.    (P)  riewby 

;  Montgomery      'j:lr 

.  illds  fr.-m  : 

fP)   II.  rr     

1  P)  Shall  lea      917 

Separation  of  impurities  from by  centrifugal 

(P)  Hamlll    

s  iltdlfying      -  -.     (IM  Crane      

-.  rs  f..r .    (IM  Andrew     :.s;» 

nof    — •: 

Inden    OOr 



Sterilisation  of by... 

005 

Isatlon  of in  thin  1^  .    1 

:  .1  production  and   isepl  mg 

"t       -.    (P)  SaniUtsgeschafl  Schaerer  l.-G  .  and 

Hug 

Storage  and  transportation  of .    Baxter  lirjo 

Transportatl  rags  of  in  small  pai 

Adklni    

in g with  steam,     d  n       7imi 

1 1.  stmenl  ol  wl  (P)  BJllai    

Ing  ( P     I     I  329 

and  \.i|-.ur  f..r  transfer 

1  - 1  ween  r  and  DUton      684 

lot    c  .nt.iiiiiiik'    o  rroslve  in    bulk.      (P) 

Morris  and  Tumi. nil    f.98 

Vessel,  for  containing  .    <P)  Hayhurst     112! 
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waste;    Apparatus  for  treating .     (P)  Irwin,  and 

Anglo-Continental  Fertilisers  Synd.,  Ltd 510r 

Lit  luirge-glycerol  cement ;    Setting  of .    Merwin 512 

Lithium  ;    Determination  of in  water.     Averitt 904 

Effect  of upon  the  capacity  of  the  Edison  storage 

battery.     Turnock       1270 

Lithium  acetylsalicylate  ;    Preparation  of .    Bo u vet  . .     612 

carbt mates.     Seyler  and  Lloyd l'Z-'y.i 

nitrate  •  Electro-reduction  of by  alternating  current. 

IGiatchko  and  Binggely   656 

Lithographic  key  ;  Photographic  production  of  a oil  zinc 

and  aluminium.     Crabtree      668 

Lithopone-like    pigments;        Inalterable     white .    (P) 

Llopart       ]  5 1  r 

Manufacture  of .    (P)  Llopart      970r 

Litmus  ;   Substitute  for for  use  in  milk  cultures.     Clark 

and  Lubs    970 

Lixiviation  of  vegstable,  animal,  or  mineral  substances.     (P) 

Elektro-Osmose  A.-G 377 

Lixiviators.     (P)  Witmer       1122 

Logwood    dyes  ;       Purification    of    .     (P)  Kitsec,    and 

Dye  Patents  C>.  of  United  State?      211 

London  Chamber  of  Commerce ;   Report  of  committee  of 

on  trade  during  and  after  the  war 21 

London  Section  ;   Discussion  on  the  work  of  the 63 

Loose  material ;  Method  and  means  for  transference  of . 

(P)  Blyth  and  Lister-Kaye      535 

Loosely  aggregated  materials  ;  Apparatus  for  treating 

with  steam,  air,  or  other  gases.     (P)  Renshaw 537 

Low  temperatures  ;    Method  of  attaining .    (P)    Mewes    377 

Lubricant-testing  machine.    (P)     Lowry    1065 

Lubricants.    (P)  Axtell  and  Amend     699 

graphite- ;  Manufacture  of .    (P)  Bierbaum 123 

Lubricating  compounds  ;     Process  of  making  plastic  — — . 

( P)    Burch,  and  Crew  Levick  Co 1090 

oil  obtained  as   by-product  of  low-temperature  carbon- 
ising.    Maclaurin      623 

oils ;  Resistance  of to  emulsification.     Herschel  . .     497 

oils  :  Separation  of  foreign  matter  from  used .     (P) 

Skidmore  and  Couerty    24r 

oils  ;  Testing  of -.     Moore  and  Richter     955 

oils  ;    Testing  the  emulsificatiou  of  mineral .     Con- 

radson     332 

oils  ;  Testing  the  viscosity  of .    Dubrisay 1123 

Lucerne.    See  Alfalfa. 

Lumbaug  oil.     See  under  Oils,  Fatty. 

Lumber;  Dry-kiln  for  drying .     (P)  Tiemann      830 

Materials  for  preservation  of .    (P)  Reilly 504 

Treatment  of — - — to  increase  its  density.     (P)  Pfleumer  139r 
See  also  Timber  and  Wood. 
Luminescence;    Chemistry  of  the  flaming  arc  in  relation  to 

.    Mott      10D0 

Luminous  cellulose  product.    (P)  Soc.  Anon,  de  Traitements 

Chim 132 

paint.     (P)  Muller      11.10 

Lymph-gland  extract ;  Preparation  of — — .    (Pj     Archibald     473 
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Maboula  panza  nil ;    See  under  Oils.  Fatty. 

Mao  lesfield  ;    Carbonising  results  with  Glover-West  vertical 

retorts  at .     Blumlell      8&) 

Magnesia  cement  ;    Manufacture  of .    (P)  Reich      ....     8SJ 

Effect  of upon  the  conservation  of  sulphur  in  soils. 

Macintire  and  others      1142 

Manufacture  of .    (P)  Jesser     1 1 L  7 

Refractory for  furnace  linings.     Gosrow ]  238 

Refractory    properties    of    .    Le    Chatelier    and 

Bogitch      1236 

See  also  Magnesium  oxide. 

Magnesian  cement.    (P)  Ruch      139 

Magnesite  bricks ;   Spallingof .    Mellor     551 

bricks  for  steel  furnaces  from  the  consumer's  point  of 

view.    Brooke   1274 

-felspar ;     Fusion  study  of  the  mineral  system  . 

Kirkpatrick       714 

Furnaces    or    kilns    for    roasting    .    (P)  Beocsini 

Cementgyarl  Unio  Rfezvenytarsasag 964 

and  its  products  ;  Restrictions  on  use  of 85 

Magnesium;    Action  of on  aqueous  solutions.     Getman     554 

alloys  ;    Production  of for  deoxidising  cast  iron  or 

steel.    (P)  Chem.  Fabr.  Griesheim-Elektron 600 

and  calcium  ;     Separation  of   in  saline  solutions 

(P)  Glaser     1235 

-containing    pigment    and    paint.    (P)  Pickering,    and 

Pickering  Paint  and  Pigment  Co 225 

Process  for  obtaining .    (P)  Grosvenor   1136 

Rapid  determination  of inlimestone.    Busvold  . . . .     290 

Titration  of in  water  analysis.    Bruckmiller  . . 563 

Magnesium  acetylsalicylate  ;    Preparation  of ■.    Bouvet    612 

ammonium  sulphate  ;     Manufacture  of  fertilisers  con- 
taining ammonium  chloride  and  .     (P)  Precht     398 

carbonate,  basic ;     Manufacture  of  insulating  material 

from    fibrous  substances   and   .    (P)  Schmid, 

and  ■' Lipsia  "  Chem.  Fabr.  A.-G 892 

carbonate  ;     Production  of  bodies  of  extended  discon- 

tinuously  associated   solid   particles  of  .    (P) 

Seigle,  and  Jubns-Manville  Co 872 
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carbonate  ;  Temperature  of  formation  and  decomposition 

of under  a  pressure  of  one  atmisphere.  Hedvall    643 

carbonates.    Seyler  and  Lloyd      1233 

chloride  ;  Manufacture  of .    (P)  Barstow,  and  Dow 

Chemical  Co 215,  21i 

chloride;  Manufacture  of  anhydrous .    (P)Ashcroft 

925.  1948.  1048 

chloride;  Production  and  utilisation  of -.    (P)  Bailey 

and  others 1177 

chloride  ;    Recovering from  natural  deposits.    (P) 

Jones  and  others      455 

compounds;    Manufacture  of .    (P)  Peacock,  and 

Marden,  Orth  and  Hastings  Co 83 

compounds  ;     Manufacture  of  — —  from   silicates  (P) 

Peacock,  and  Marden,  Orth,  and  Hastings  Co .'_::, 

compounds  ;    Use  of  nitre  cake  in  manufacture  of . 

Tcrlinck       1211  > 

nitride  process  of  nitrogm  fixation.     Bucher     451 

oxide  as  a  desiccant ;    Efficiency  of .    Dover  and 

Marden       995 

oxide  ;    Reactivity  of  silica  with in  the  solid  state. 

Hedvall      643 

oxide.     See  also  Magnesia. 

pyrophosphate     obtained     by     calcining     magnesium 

ammonium  phosphate  ;  Colour  of .    Balareff..     337 

sulphite  solution  ;   Preparation  of  acid and  its  use 

in    extracting   cellulose    from    vegetable     fibrous 

material.    (P)  Jardine    28r 

Magnetic    material ;      Manufacture   of    .    (PJ  General 

Electric  Co 1137r 

objects:  Apparatus  for  testing .    (P)  Fahy  655 

ores;     Separating  .    (P)  Weatherby,  and  Electric 

Ore  Separator  Co 508 

separation  of  substances.    (P)  Osgood     390 

separators : 

(P)  D.xvies,  and  Allen  and  Co 600 

(P)  Hallimond  and  Fletcher      1182 

(P)  Hardy  Patent  Pick  Co.,  and  Smith    1136 

(P)  Jones 955 

(P)  Krupp  A.-G.  Grusonwerk     600 

Magnetite  electrodes ;     Production  and  properties  of  . 

Thompson  and  Atchison     1102 

Production  of  molten  in  an  electric  furnace.    (P) 

Scott,  and  Chile  Exploration  Co 722 

Mahuba-rana  ;    Fatty  oil  of .    Bolton  and  Hewer 345- 

Maize  ;  Drying  apparatus  for .    (P)  Mitchell    995. 

gluten  ;    Relative  value  of  certain  proteins  and  protein 

concentrates  as  supplements  to .   .Osborne  and 

Mendel       40O 

Manufacture  of into  fine  flour.    (P)  Parker 1061r 

oil.    See  under  Oils,  Fatty. 

restriction  order       479 

silage  ;    Relative  influence  of  micro-organisms  and  plant 

enzymes  in  the  fermentation  of .     Lamb     ....     470 

as  source  of  protein  and  ash  for  growing  animals.  Hogan     609 

stalks  for  paper  pulp.     Walsh    1091 

Malaya.    See  Federated  Malay  States. 

Malic  acid  ;  Fermentation  of .    lebedev    300 

Malonicacids  ;  Application  of  Duclaux's  method  to  analysisof 

mixtures  of  substituted .     Richmond      520 

Maltamylase  ;  Effectof  bromideson  action  of .     Thomas    974 

amylase ;    Influence  of   certain    electrolytes  upon   the 

course  of  hydrolysis  of  starch  by .     Sherman 

and  Walker 974 

amylase ;    Modification  of  amylolytic  activities  of 

and  their  behaviour  on  keeping  in  presence  of  differ- 
ent reagents.    Chrzaszcz  and  Josch 901 

beverage;    Unfermented .    (P)  Steinemann   1143 

and  cod  liver  oil  preparations  ;    Rapid  determination  of 

oilin .     Richmond  and  nitchman     273 

Coffee  substitutes  from  .     Rounet 401 

Dealings  in  and  manufacture  of 230 

-diastase  ;    Influence  of  the  hydrogen  ion  concentration 

on  the  activity  of .    Adler      230 

Evidence  of  existence  in of  an  enzyme  hydrolysing 

the  furfuroids  of  barley.     Baker  and  Hulton    398 

Production  of  extracts  having  flavour  and  aroma  of . 

(P)  Wallerstein     400 

(Restriction)  No.  2  Order 409 

Sacchariftcation  of  distillers'  mashes  by  means  of . 

Vasseux  1284 

syrup  ;   Manufacture  of .    (P)  Neldlinger 733 

Mi  li    1  milk  ;   Definition  of  and  standards  for 516 

Malting  in  Germany  during  the  war.     Windisch     1188 

power    of    various    sorts    of    barley.     Schjeming    and 

Hempel      973 

Maltose  :  Action  of  formaldehyde  on .    Heiduscbka  and 

Zirkcl      1022 

Determination  of  in  admixture    with    dextrose, 

lfflvuiase,  and  sucrose.     Wilson  and  Atkins      ....     151 
and /or  glucose;     Rate  of  turbidity  in  beverages  con- 
taining  .    Homberger  and  Marvel    231 

Manufacture  of .    (P)  Heming,  and  Grown  Maltose 

Co 350 

Malts  ;  Comparative  studies  of  floor-,  drum-,  and  box . 

Adler      156 

Mamuranaoil.     See  under  nil-.  Fatty. 
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Manchester:    Activated   sludge   sewage  purification  riant 
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.                         it       22J 

funin 

( P)  IVicho      968 

(PI  Hall     1013 

Il'i    I  Mies       

furnaces;    Crucible .    (P)  Hall    967 
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Crerar  and  Boyle      101 4 

Metalloids  ;     Preparation  of  highly  reactive in  a  pure 

state.    Podszus         1012 

Metallurgical  coke  as  war  material    1^02 

furnaces.     (P)  Wedge  ... .142    142 

furnaces  ;    Electric and  method  of  operating  them  ' 

(P)  Moore      J239 

funiaces;    Gas  burners  for .     (P)  Yates  and  others  1206 
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Electrically  heated  ahaft-fumace  torreoovering from 

low-grade     ores     and     slags.    (P)  Westdeuteohe 

ThomasphoBphat-Werke 601 

Electrolytic  method  ol  reducing .    (P)  afcNttt,  and 

ei  and  Hasslachei  Chemical  Co 844r 

Electrolytic   precipitation  of  .    (P)  W'cstby,   ami 

■i  Pi  ii  i  -   Co 020 

Electrolytic  prote  is  of  coating — — .    (P)  Allen  1015 

Electrolytic  production  of  .    (P)  Boc.  de  Metal- 

lurgie  Kleetiolvtique    148 

Electrolytic  recovery  ol —  from  liquids.  (P>  Bblland, 

and  Metals  Electro-Recovery  Co 88 

rv  of  ■  fr..m  their  s.duti,,ns  and 

(P)  Tainton  and  Ayniard     ..   930r 

Extracting from  one  : 

(P)  Friberger  and  others 

(P)  Greenawalt     

P)  Schmidt,  and  Western   I'-  i  1|  itation  Co 
i  i-i  Bl  innard,  and  ffennei  ..it  Oopj  er  Corporation  1136 

(P)  Ti 't        

Vainer         I,    101B 

ferrous:    Deoxidising  and  refining .    (P)  Schwarta    389 

,  ,ii. ,n  ,.(  c  illoidal  lolutlons  ol     -  •.    Gurvitsch 
tempering  I  P)  ttockt  fellei  ' 

hod  l-.iv     

Furnace  for  annealing .    (P)  Masters    U82> 

Purnact  i  heated  by  oil  fuel  toi  melting .    (P)  Ward 

andotbere.     37 

Furnaces  tor  heating  en  melting  .    (P) 

tl      1014 

l'urnaces  for  inciting : 

(P)  Davis  and  Twlgg   36 

(Pi  Ball  401. 

i  Buckeye  Pi  « 

Purnnrcs  f..r  recoi  fusible from  scrap. 



Furnaces  for  refining  .    Cl  Kermode  and  Miller  l«:c 

.,f   .      (P)    Q 

I  weedale       

Hardness  and  hardening  of .    Turner    

having  oxides  whl  ed  by 

hydrogen  ;       Pn  tungsten, 

wit  i.  highly  uuu 

.  020 

'  —  -.    (P)  Winn  ior.1 

ol  blah  boiiiiiK  point  ;  Vapour  pressure  and  volatility  ..i 

.     Johnston  113! 

Hydration  ol  ivervottageof .     Rewberj         890 

lniiuenro  of  surface  tension  upon  the  properties  of 

.  531 

Insulated  against   electrolysis  ami  corrosion;     Manu- 

(P)  Stewart        ...     'J'-'-: 
In   Ingot   moulds;    Comnoond  tor  covering  the  top  ol 

in  ilten  i  pi  Sheaffei    

Machine  for  contlnt s  treatment  "f .    (P)  I' L 

and  Industrial  Dei  Co ' 

Manufactui  <  ilueille for  incandea  em  e 

Blament  -      tP)  '■ P  et  Cle      m 

Means  tor  casting .    (P)  Hal!    BOOr 


PAGB 
Metals — coiil. 

Milting .    Thornton  and  Hartley     

Melting by  means  i  I  gal.     w  ..id  r   , 

Melting  • by  means  "t  Ihu'Ii-i  ressurc  gas.     Walter  . .     322 

1 1  i   i     ralMlnt      Rockini 
In  a  simple  crude-oil  furnace,     Prime 
Method  ol  torn. inn  metal  el  I  In  electric  arc 



for  pickling .    (P)  Hoffman 

and  Parkin     721 

Meth.i  oi   treating  by  beat,     (p)   Di     Pat-   and 



molten  pensions  with .  GUIett     I  a 

_N,  v-  Ity  and  thermal 

0  nductlvity  of—  36 

noble;    I  |  ten  or  molybdenum  with  . 

1  pi  i  hrenwald    I1 

melting  of 321 

non-ferrout  ;  [dealsand  limitations  In  the  meltlngof . 

.    Hering    

non-ferrous  ;  Optical  pyr itry  in .    Donnan 

i  and  standardisation  In  i 

i.  rialsforthe  Induatryol . 

i  p.  Weaver  ('■■ i :  I 

p.    i.  i  ol .    Btapenhorst    

Plating 

(P)  Parker,  s  lust  Proof  Co.  of  America    222 

(PI   11. .nine  Plating  Process  Co 344 

1  Pi  Watrous,  and  Watrous  Galvanising  Cc 556 

Pot   furnaces   tor   melting  .    (1')   (iibbons    1 

and  Ma  iters      509 

powdered  or  granulated;     Manufacture  of  .    (P) 

Jack  and  Lobiey        144,  -loir 

pi is;   Alloy  ol .    (P)  Whlteley     389 

preclo  recovering .    (P)  Rawdou 

and  McCoole     B80 

Extraction  of from  ores.    (P)  Tippett. . 

precloc  11  in  ores.    IP)  Aghan 228 

ol  highly  reactive  in  a  pure  state. 

Pi  dsxus         I 

iring    —  for  painting.    (P)  Qravell     223 

Prize  formed  ■   miming  hardness  of 

.  ,'i  nil. .vim;  -   — .     0''  Baldwtn.nnd  Standard 

in.l.  rgr  mnd  Cable  Co V 

sof  winning .    (P>  Weaver,  and  Weaver  Co.  1102f 

Pi. Mi  1  ntsi.f .     (P)  St.. lie     2.'4 

Production  of >>f  improved  quaUty  in  a  combined 

blast- and  electric-furnace.    (P)  Chance    556 

Reaction    ol    Bulphur   obloride    with   .    Catalytic 

action  of  ether.    Domanickl      865- 

Recovery  of  from  scrap  or  waste  sheet  metal  01 

sheet  metal  articles,    (P)  Leaver  and  Hosack   507 

Recuperative  crucible  himaoee  for  fusion  of .    (P) 

Hexmansen      36,  I45r 

refractory  :    Tubes  ol .    (P)  Coolidge,  and  General 

i     trie  Co ' 

Resiliency  teats  on  .    (harpy  and  Cornu-Thenard    460 

Retort  apparatus  for .    (P)  Pink  and  Seaman    390,390 

ig .    (P)  Allen,  and  Parker  Rust-Proof 

Co  

rch  tor  two  unknown .    Gerher    1181 

ration  of .    (P)  Wright  and  others 1101 

n  of  tamable from  alloys  by  fractional 

distillation.    (P)  Chomson,  and  Thomson  Press  Co.     144 

Stirring   molten in   electric   furnaces,   etc.    (P) 

Stassano     887 

and  Bulphur;     Treating  substani  nig  . 

ii'.  Dwlght        1 101 

Superheating  of  and  ol  slags   during   refining, 

ttlng,  and  alloying  operattoi    .     Fletcher     .... 

.11  -  -  .     Smith 825r 

ling     -  -.    iP)  Parker    

Thermo-electric    nropertli  tain    polymorphous 

.     Laschtacnenko  and  others      

Tinning  sheet  —  iwand  Ltopmann     ....  1018 

■  heli  density  .    (P) 



»iing .     (P)  Pa, hit   . 

Vapour  treatment  ol  (P)   Datrah  and  others    .. 

TOlatll  1      -    .     (PI  lluldt 

volatile;      Extraction  of  .  fr..m  tl.<ir  ores.    (P) 

1"14 

voli  I  11  of in  1 

''■    i   -  Dg ill 

win  1  -  in  ir..n  >.r 

ladl        (P)  Cu  )hi  it. 'ii    143 

Winning        ■  front  sea-water  or  other  natural  solutions. 

:      

ii i r :     Influence  oi  pressure  on  igniti.'ii  ■ 

mixture  of by  impulsll  .ru'e. 

Wheeler      .     !M 

ami  ait  ;    Llmll  tnflammahil^  of  mixtures 

of .     Burrrl  er 065 

i  .to,  for  detecting      — in  mine-,     il'i  Thorns*..    12is 

11  of  .       1  P)     1  II,  >  

1        1  Ii    M  11     '.MO 

I'r-'i  aratlon  of  lower  chlorides  of from  natural  gas. 

Bedtord      +6 

Methyl  alcohol  duel  of   the  soda-pulp  Industry:      ■ 

543 

and  Rue       

Dei'  dehydrogenatlon.  Mannlch 

,ln,., mi    1029 
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Methyl  alcohol— cont. 

Detection  and  determination  of  small  amounts  of  — 

in  ethyl  alcohol.    Elvove       

Determination  of  combined  as  pectin  and  lignin 

in  roots.     Von  Felienberg       

in   plants  ;      Various  modes  of  combination  of  . 

Von  Felienberg     

Pyrogenic  decomposition  of at  high  temperatures. 

Peytral       

Methylamine  ;   Preparation  of  — — .     Werner    

■  and 


Methylaniline 
di-- 


nypoclilorite  colour  reaction  of  mono 
-.     Shepard  

Methylation  by  means  of  formaldehyde. 

Methyl  chloride  ;     Preparation  of  

Bedford      


Werner    

from   natural  gas, 


PAGE 

468 

1190 

1190 

1289 
1H7 

27 
1147 


Methyl  compounds  in  ether;    Note  on  B.P.  test  for . 

Dott    402 

Meythl  derivatives  of  morphine.     Mannich    1026    ! 

Methylene  Azure.  See  under  Thiazine  dyestuffs. 
Methylene  Blue.  See  under  Thiazine  dyestuifs. 
Methylene  Violet.     See  under  Thiazine  dyestuifs. 

Methylenecamphoracetic  acid.     Rupe  and  Burckhardt    235    i 

Methylene  chloride  ;    Preparation  of  ■ from  natural  gas. 

Bedford      40 

Methylfructoside  ;      A  reactive  form  of  ■ -.     Irvine  and 

Robertson       154    i 

Methyl  nonyl  ketone  from  palm  kernel  oil.     Salway 118-4    j 

Methyl    orange;     Reactions   of    — —   in    isoamyl   alcohol 

solution.    Curtis  and  Burns 214 

O-Methylpsyeliotrine,  a  new    alkaloid    from    ipecacuanha. 

P.vman        1192 

Methyl  red.     See  under  Azo  dyestuifs. 

Methyl  salicylate  ;    Examination  of •.     Albright 567 

Methylzingerone  ;  Synthetic  preparation  of .     Lapworth 

and  Wykes     ]  063 

Mica;  Electrical  conductivity  of .    Branly 1183 

Microchemical  reagent ;     Sodium  perchlorate  as  a  general 

.     Deniges     616 

Micro -combustion  method  for  determination  of  carbon  and 

hydrogen.     Wise      1149 

Micro-organisms  of  waste  and  cultivated  peat  soils.    Arnd  . .     897 

Microscopy;   Quantitative  — .     Wallis   48 

Mildew,  vine  - ;    Silver  nucleinate  as  substitute  for  copper 

sulphate  in  combating .    Von  Degen    1107 

Milk  ;   Analysis  of : 

Ackermann        1025 

Porcher  and  Dace     1107 

Apparatus  for  pasteurising  and  like  treatment  of . 

(P)  Zeuthen  and  Larsen      1286 

artificial;     Manufacture  of  and  treatment  of  the 

residues.    (P)  Melhuish      160r 

Chemical  changes  produced  by  addition  of  lime-water 

to .    Bosworth  and  Bowditch    231 

and  cocoa  ;     Food  compositions  containing  .     (P) 

Kitchen  937 

Condensed .     De  Rothschild  and  Porcher 009 

condensed,  evaporated,  or  concentrated  ;    Definition  of 

and  standards  for ■ 516 

from  cows  and  sheep  ;   Distributicm  of  fatty  acids  in  fat 

of — — .     Crowtherand  llynd    1059 

cultures  ;    Substitute  for  litmus  for  use  in .    Clark 

and  Luhs        976 

Detection  of  added  water  in by  means  of  a  simplified 

molecular  concentration  constant.     Ferris      1245 

Distribution   of   phosphatides   in   .     Osborne   and 

Wakeman      158 

dried;    Definition  of  and  standards  for 516 

dried;   Manufacture  of : 

(P)  Campbell,  and  B. miens  Condensed  Milk  Co.  1025 

(P)  Hamburger  und  Co 610 

dried  skimmed  ;    Definition  of  and  standards  for .     510 

malted;    Definition  of  and  standards  for  — — 516 

Manufacture  of  food  compositions  from  .  (P) 

Wiley      937 

Manufacture  of  products  from .     (P)  Gray  517 

Means  for  desiccating .    (P)  Booth  and  others    ....   1170 

Method  of  treating .    (P)  Campbell,  and  Borden's 

Condensed  Milk  Co 583 

powder;     Determination  of  moisture  and  fat  in . 

Porcher      400 

-pondering  machine.     (!')  Felteman     1145 

Process  of   drying   .     (P)  Roeh,   and   Crystallized 

Milk  Co 1061 

products  ;  Determination  of  fat  in  certain .     Francis 

and  Morgan    1144 

products  ;  Self-preserving  acid ami  processof  making 

them.     <P)  Qrelck        937 

Rapid  determination  of  calcium  in .     Lyman 561 

skimmed  ;    Apparatus  for  production  of  compounds  of 

vegetable  fats  and .    (P)  Enz    1280 

sterilising  apparatus.    (P)  Rogers  and  Fremlin    1191 

Study  of  reductases  with    a    view   of   determining   a 
method  for  the  differentiation  of  pasteurised  milk 

from  raw  — — .     Lee  and  Mellon    516 

substitute   made   from  soya   beans   and   arachis  nuts. 

(P)  Melhuish       1287r 


455 


636 
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Milk  sugar.     See  Lactose. 

Mills  ;  Rotary-beater .     (P)  Sturtevant,  and  Sturtevant 

Mill  Co 376,  376,  376 

Sugar  cane  and  similar .     (P)  Hyatt     C07r 

Milwaukee,  Wisconsin  ;  Activated  sludge  sewage  purification 

plant  at .     A  rdern       826 

Mine  gases  and  air  ;     Limits  of  complete  inflammability  of 

mixtures  of .     Burrell  and  Gauger    955 

-rescue  work  ;    Absorbent  for  carbon  dioxide  for  use  in 

breathing  apparatus  for ; 

(P)  Bevan      612r 

(P)  Bevan  and  Davis lir 

waste  ;  Utilisation  of by  means  of  the  heat  of  waste 

fields.    (P)  Ostwald         

Mineral  exports  from  New  Zealand    1133 

matters  ;      Influence  of  — : —  on  germination  of  peas. 

Maquenne  and  Demoussy       932 

oils.     See  under  Oils,  Hydrocarbon. 

output  of  Japan  in  1916 1133 

output  of  United  Kingdom  in  1916    1032 

production  of  Canada  in  1916 ' 

production  of  South  Africa     1200 

production  of  United  Kingdom  in  1915     230 

production  of  United  Kingdom  in  1916     444 

production  of  United  States   1  ■}* 

Resources  Bureau  ;    Imperial 573 

resources  of  United  Kingdom  ;    New  branch  of  Ministry 

of  Munitions  for  development  of 459 

waters.     See  under  Waters. 

wool ;    Manufacture  of .    (P)  Fay   1275 

Minerals;     Apparatus  for  chlorination  of  .    (P)  Reyes  1278 

Apparatus  for  drying .    (P)  Hcwett      858,  1087 

Apparatus  for  washing : 

(P)  Habets  and  France     285,  379 

(P)  Taylor     636 

Classifying  and  concentrating  apparatus  for .    (P) 

Richardson        930r 

Concentrating   and   separating   by   flotation   (P) 

Haultain     "21 

containing  potassium  ;  Treatmentof .     (P)  Ravner  12i2 

Device  for  use  in  concentrating .     (P)  Taylor    . .-. .   344r 

Flotation  of : 

(P)  Corliss,  and  Metals  Recovery  Co 8b6 

(P)  Perkins,  and  Metals  Recovery  Co 1137 

Neodymium  as  the  cause  of  the  red-violet  colour  in 

certain ■.     Wherry 

Non-attrition  process  and  apparatus'  for  washing  and 

sorting    .      (P)    Adams,    and    Adams    Mining 

Machinery   Corporation       

Recovering  metalliferous by  flotation.    CD  Crerar 

and  Boyle   101* 

Mines ;      Apparatus  for  detecting   firedamp  in  .    (P) 

Thomas      1218 

Black  damp  in .     Burrell  and  others 3ol 

Mint ;  Extraction  of  oil  from  wild  at  the  Soukhouin 

Experiment  Station,  Caucasus.     Kozlov     942 

Mint;      Metal  melting  as  practised  at  the   Royal  . 

Hocking      S22 

Missouri  blendes ;  Occurrenceofgermaniumin .Buchanan    927 

Mistelles  ;  Analytical  discrimination  between  fermented  sweet 

wines  and .     Baragiola  and  Godet      9i 

Mixers  for  flotation  process.    (P)  Williams     886 

and  pulverisers.     (P)  Christian 8a9 

Steel-making  and  like .     (p)  Wellman,  Seaver,  and 

Head,  Ltd.,  and  Gray  507 

Mixing  apparatus   ;      Chemical  .    (P)  Ostenberg,  and 

International  Cellulose  Co 538 

apparatus  ;  Rotary .     (P)  Spensley     37Sr 

concrete  ;  Machines  for .    (P)  Thornton     1009 

and  distributing   liquids  ;      Apparatus   for  ■ .    (P) 

Schutz,  and  Badische  Co 124 

grinding,  and  diying  apparatus.    (P)  Calvert    1171 

machines: 

(P)  naigh wo 

(P)  Miller,  and  Fletcher  <fe  Co 1087 

(P)  Rhodesand  Bristowe    633 

(P)  Sturtevant,  and  Sturtevant  Mill  Co 1039 

(P)  Welzenbach    1 17 1 

machines    for    substances    sensitive    to    pressure    and 

friction;  Vacuum .    (P)  Wilhelmi    202 

and  measuring  device.     (P)  Olney    699 

mill;   Continuous — .     (P)  Crossley 918 

powdered    substances,    such    as    explosives,    etc.    (P) 

Dalton    "'s' 

slimes  by  means  of  compressed  air.    (P)  Polyslus  ....     699 

and  spraying  liquids      (P)  Emmerich 700 

M-o-aya  oil.     See  under  Oils,  Fatty. 

Moistening  air  and  the  like;      Apparatus  for  .    (P) 

Jackson      ["87 

yarns;  Apparatus  for .     (P)  Jacob! H'  + 

Moisture;  Protecting  powder  and  other  hygr  iscopicsubsl 

from   .     (P)    Sc  ivill   Manufacturing   Co.,   and 

SDerry    .•.■•if    z03r 

Molasses;"   Beet ■:        its  composition  and  utilisation. 

Osborn GC1 

beet-;   Influence  of  raffiaose  in on  •  nol 

bum  ise  by  d  mble  acid  polarisation  or  by  inversion 

with  invertaee.    Pellet   ■ 03a 

beet-;     Manufacture  ol  fertilisers  from  waste  liquors 

from  desacoharlAcation  of  beet  .    (P)  Ilerzka    398 
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Molisses — cent. 

beet- j    Pentose  content  of .    relict    035 

cane-;    Determination  of  glucose  tn  -      .    Pellel 467 

cane-:   DetermJnatl  a  of  reducing  sugars  tn  ami  iu 

the  vlnnsses,  for  calculating  tin1  amount  of  sugar 

fermented,     Pellet     4117 

cane-       I  From  low-grade  — —  by 

the  w  cess,     w  llllams  398 

ranc- ;   I  til,  ertlUser  constituents  contained 

In  —        Cross  and  Harris  897 

Colouring  matter  ol  ■ .    Btoltzenberg    

uevfee  for  examining  a  sample  ol         .    (P)  Baldwin      1)6 

Device  for  taking  a  sample  of — r.    (P)  Baldwin 08 

Influence  ol  amlno-aclds  and  F-glutunlc  acid  in  tlio 

estimation  of  rafflnose  and  Bucrose  in by  the 

Inversion  method.    Stanek    934 

Manufacture    ol    betalne    from .    IV    \ 

f.  Anlllufabr 47::r 

Manufacture  ol   fertilisers   from .    <P)  Holassine 

Co.,  and  others .    898 

icture    ol    a    stable    fertl  a .    (P) 

Wilkenlng      96 

Nitrogenous  colouring  matters  of : 

l  rledrlch       1187 

.      Stanek         935,  i  ig.7 

residues;     Manufacture  of  potassium  salts  from  

in  1  ranee      492 

Molten  material,  Cooling-  -   tx>  obtain  the  solid  In  a  finely- 

divided  state     (P)  Leltch      24r,  034r 

products  ;  Means  foi  electrically  promoting  the  discharge 
of- —  lr..ni  n  furnace  or  othei  apparatus.  (P) 
turn,  and  Patents  Process  Co 891 

HolybdatMof  <-,  bait-ammonium  componnds ;  Use  of in 

detennlnatlon  of  cobalt,     Carnut     908 

Molybdenite ;  Concentrating  Canadian .    Claude*   ....     599 

and  products  therefrom;  Trading  in 1249 

Molybdenum  coated  with  gold  or  gold-palladium  alloy.     (P) 

rahreiiwuld    "  gfjr, 

Coating with  noble  metals.    (P)  Fahren'wald"""  1016 

uetermlnatlon  of by  potassium  lodate.    Jamieson  355 

ores  In  lasnuuila    3g 

Production  of  alloys  of with  highly  infusible  metals 

having  oxides  which  cannot  be  completely  reduced 

by  hydrogen,    ff)  Podsziis    929 

and  products  therefrom  ;  Trading  in .     .  '   '  1249 

""dues;   Recovery  ol .    Lenber  and  Sohultz  . . . .     970 

."eparatl.i:.  of from  wultcnltc.    (P)  Klssock 600 

-tungsten  alloys.    Fahrenwald 400  (P)i(nt', 

and  vanadium  ;  Treatment  of  ores  containing .    (P) 

Pellegrin    *  10l4 

» olnmetdc  detennlnatlon  of  —  in  steel,    Trovers' '. '. '.  1  1097 

Molybdicacld  :  rellowdeposltnfhydrated In  ammonium 

mo lybdate solutions.    Tenfold  384 

Monaxite  In  Ceylnn ;  Recent  work  on— .  88 

deposits  In  Ceylon    .  s?a 

sands  In  Ceylon    '■'■'.'■'.'■'■'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.V.   VM'i 

H on  -alkylated   aromatic  amines;      Manufacture  of  

(P)  Morgan        207 

Monoaio  dyestuffs.     Sec  under  Ar.0  dyestuils'. 

Honochlorobenzene ;     Manufacture  of  .    (P)  Coutagne    129 

Monomethylanillne ;    Hypochlorite  colour  reaction  of 

Mi'l  aril       27 

Montan  was  and  Its  beliavlour  on  dJstilJatton.    Marcusson 

and  Smelkus      510 

Mordant  liquors  :    Preparation  of  artificial  ochre  from  iron 

.     (P)  Sachsc        296 

Mordanting  natural  and  artificial  silk,  cotton,  linen,  and 
othei  textiles  by  means  of  foam.  (P)  Soc.  de  Telnl 
ore  et  d'Apprtt  Clavel,  and  Lindenmeyer      ..   138  64  lr 

.     textile  materials  ;    Process  lor  producing  foam  for 

(P)  Clavcl      g0 

Mordants  on  allk  ;    Fixing  Iron .    (P)  Gebr'.'schmld' '. '.      B0 

on  textile  flbrea ;    Fixing  Iron .    (P)8chmld... 
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1016 : 

Mineral  oil- .    Oxidation  oi  by  air.    Brooks  and 

Humphrey  "' 

M.i  -  ral  oils  :   I'r s  f,.r  obtaining  irom  -  —  products 

soluble  in  miter  or  forming  with  it  colloidal  solu- 
tions,   d',  Petrol!   ••  893r 

Min.rn I  .il-;    Process  ol   treating  —    .    (P)  Petroff, 

and  Twltchell  Procesi  Co Po,r 

Mineral  oils;  Process  f,,r  treating  waste  liquors  from 
nlngoi .    (P)  Wright  and  others 

Mineral  oils  and  n  I   eatmentol to  produce 

lower-boiling  hyd rbons     tl'i  White   »S7r 

Min. :  ■  emulsion  products  from ■ 

(P)    I',    '  ml  

Min.  i.  iting         to  Increase  the  yield  of  light 

gnni'v  oils     (P)  Day   • ,l 

Treatmenl  ol  to  remove  sulphur, 

etc     (P)  Unas  and  others  9B» 

obtaining  light  from  heavier  hydrocarbons.    (P) 

Jen  Petroleum  Process  Co j 

Par:.-:  g .     (P>  Minuto  and  Port 

Purifying  I  P)  Bni  iiu  a  and  Mllllken  

■■ui-iit    of   .    (Pi    Brown,   and    V.  .' 

Ic  and  Manufacturing  Co »9B" 

terpens    derivatives;     Hydrogenlslng   .    (P) 

I'.oil iMr~ 

\.  li.n  ..(  aiihv  Irons  aluminium  chlorldcon • 

n  and   Hendt  rs..ti   ■     ""> 

hydiog-natioii    products.     Kllis  ami 

Kal.inovitr.  30' 

Oh  t.resin  of  liatwllia  terrata  la  India.     Pearson MS 

of  Donglai  gei '-*• 
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Oleo-stock  clarifler,  seeder,  and  breaker.    (P)  Noble 1185 

Oleum.    See  Sulphuric  acid,  fummg. 
Olive  oil.    See  under  Oils,  Fatty. 

pomace;   Utilisation  of .    Cruess  and  Christie 147 

OmphaXea  megacarpa,  Hemel ;  Fatty  oil  of .    Bolton  and 

Hewer 346 

Ontario  Branch  of  Joint  Committee  of  Technical  Organisa- 
tions ;    Report  of 580 

Nickel  Commission  ;  Report  of 490 

Open-hearth  practice  ;   Temperature  measurements  in . 

Burgess 505 

Opium  ;  Ammonia  in .     Rakshit 472 

Extracting  alkaloids  from .    (P)  Soc.  Chem.  Ind.  in 

Basle 114S 

Identification  of  ■  with  the  aid  of  meconin  and 

meconic  acid.    Tunmann  666 

Importation  of prohibited 45 

Optical  activity  of  proteins,  enzymes,  toxins,  and  serums. 

Rakuzin    732 

instruments  and  glass  ;    Appointment  of  a  committee 

on 119 

pyrometry  in  non-ferrous  metals.    Donnan 1165 

Orange  lead;  Manufacture  of .    (P)  Rowe 1054 

Orange  pips;   Fatty  oil  of .    Hewer 969 

Oranges  ;  Effect  of  fertilisers  on  the  composition  and  quality 

of .    Young  349 

Orcinol ;    Influence  of  the  solvent  on  the  reaction  between 

and  alkali  bicarbonates.     Von  Hemmelmayr  1268 

Ore  briquettes  ;  Introducing  and  mixing  the  binding  medium 

in  making  .    (P)  Kleinsehmidt   447 

briquettes  ;  Manufacture  of .    (P)  Kleinsehmidt  . .       76 

concentrator.    (P)  Munroe  and  others 886 

mixtures :    Separating  finely-divided  in  vacuum 

vessels.    (P)  Schiechel 344 

pulp  ;    Apparatus  for  thickening  and  agitating  . 

(P)  Dorr 223" 

pulp;   Dehydrater  for .    (P)  Robinson,  and  Metal- 
lurgical Engineering  and  Process  Corporation 888 

purple- ;  Sintering .    (P)  Giesecke 89 

separator.    (P)  Munroe  and  others 886 

Ores ;    Agglomerating .    (P)  Schumacher,  and  General 

Briquetting  Co 655 

Amalgamating  process  for  recovering  metals  from . 

(P)  Kuehn   929 

Apparatus  for  concentrating : 

(P)  Dunn   508 

(P)  Lyster   508 

(P)  Minerals   Separation  and   De   Bavay's  Pro- 
cesses Australia  Proprietary 507 

Apparatus  for  concentrating  alluvial .    (P)  Lobb  127Sr 

Apparatus  for  distilling  metallic .    (P)  Fulton  and 

others   12 10 

Apparatus  for  flotation  of ; 

(P)  Colburn  and  Colburn  721 

(P)  Sundberg 1277 

Apparatus  for  reducing  and  metallising — — .    (P)Tracy    391 

Apparatus  for  roasting .    (P)  Tanzer 888 

Apparatus  for  roasting  and  sintering .    (P)  Dwight, 

and  Dwight  and  Lloyd  Sintering  Co 460 

Apparatus  for  separating  .    (P)  Draper  124/- 

Apparatus    for    separating    by    flotation.    (P) 

Haultain 508 

Apparatus  for  treating .     (P)  Garver 1241 

Apparatus  for  water  concentration  of .    (P)  Martin 

89r,  89r 

Art  of  fusing .    (P)  Pictet 890r 

Automatic  controlling  system  for  continuous  agitation 

and  transfer  systems  for  treatment  of  .     (P) 

Bucher  and  others 509 

Ball-mills  for  pulverising .    (P)  Eggers 1015 

Capillary  phenomena  in  concentration  of .    Shorter    640 

Concentration  of : 

(P)  ChapmiR,   and    Minerals   Separation    North 

American  Corporation  ]016r 

(P)  Clawson  1 1 S2 

<P)  Dunn  508 

IV)  Edser  and  others    968 

(P)  Iliggins,    and     Minerals    Separation     North 

American  Corporation  1016r 

(P)  Lavers  and  others 89 

(P)  Martin,     and     Minerals     Separation     North 

American  Corporation  1052 

(P)  Pellegrin  and  Qreenwell 1  nil 

(P)  Schwarz,  and  Metals  Recovery  Co 1101 

Concentration  of  ■ by  flotation  : 

(P)  Sulman  and  others 654 

(P)  Van  Arsdale 1052 

containing    molybdenum    and    vanadium ;     Treatment 

of  ■.    (P)  Pellegrin  1014 

containing  sulphur  ;    Treating .     (P)  Dwight    ....    1101 

Conversion  of  ferrous  to  ferric  sulphate  in  wet  extraction 

of .    (P)  Borchers  and  Boever 929 

Desulphurising     .    (P)     Wierum,     and     Sulphur 

Syndicate.  Ltd 556 

Device  for  use  in  concentrating .    (P)Tavlor 844r 

Distilling  metallic .     (P)  Fulton  and  others 12JO 

Drying  of  moist  .     <P)  BuddPus 890 

Electrical  reduction  of .     (P)  Hey] 460 


Ores — coni.  page 

Electrical  sintering  and  smelting  of  ■ .    (P)  Dwight.    460 

Electrically  heated  shaft-furnace  for  recovery  of  metals 

from  low-grade  .    (P)  Westdeutsche  Thomas- 

phosphat-Werke   601 

Extracting  metals  from ; 

(P)  Friberger  and  others    655 

(P)  Greenawalt  509 

(P)  Schmidt,  and  Western  Precipitation  Co.   ..  1101 
(P)  Stannard,  and  Kennecott  Copj  er  Corporation  1136 

(P)  Vadner 143,  929,  1015 

Ext  Taction  of  precious  metals  and  other  metals  from . 

(P)  Tippett    1052 

fine  ;   Compressing and  like  substances  into  blocks 

or  briquettes.     (P)  Kippe 1101 

Flotation  of : 

(P)  Bacon,  and  Metals  Research  Co 1014 

(P)  Colburn  and  Colburn  721 

Flotation  process  of  concentrating .    (P)  Clevenger    294 

Flotation  process  of  treating .    (P)  Sundberg 1277 

Furnaces  for  reducing .    (P)  Aarts 1000 

Furnaces  for  roasting : 

(P)  Bowman,  and  Grasselli  Chemical  Co 1052 

(P)  Whitton 555 

Furnaces  for  smelting .    (P)  Beaver  and  Claremont  1278r 

Hydrometallurgy  of .     (P)  Holden  601r 

Leaching .    (P)  Rothwcll  and  others 89 

and  the  like  ;   Apparatus  for  treating .     (P)  Chris- 

tensen,  and  Holt-Christensen  Process  Co 929 

Machinery  for  agglomerating .     (P)  Harding 1136 

magnetic ;      Separating    .     (P)    Weatherby,     and 

Electric  Ore  Separator  Co 508 

and   other   materials ;     Apparatus   for   treating   . 

(P)  Eovland    1013,  1016r 

and  other  materials  ;   Apparatus  lor  treating under 

pressure.     (P)  Hovland  1016 

Non-attrition  process  and  apparatus  for  washing  and 

sorting .     (P)    Adams,    and    Adams    Slining 

Machinery  Con  oration   636 

Oil-flotation    process  for   concentration   of  .    (P) 

Wagner 1014 

oxide  ;   Flotation  of  — — .     Callow 460 

oxide  ;   Sintering  fine .     (P)  Bittinann,  and  Dwight 

and  Lloyd  Sintering  Co 558 

Percentage  of  oil  in  flotation  of .     Megraw 600 

Process  of  treating  refractory  .     (F)  Vermaes,  and 

Mijnbouwmaatschappij    Aequator 1015 

Rabbling  appliances  for  mechanical  furnaces  for  roasting 

.     (P)  Harris 89r 

Rapid    determination    of    nickel    and    cobalt  in  . 

Schoeller  and  Powell 720 

Recovering     valuable     constituents     from    ■ .     (P) 

Thofehrn    223 

Reduction  of .     (P)  Eustis  and  and  others 38r 

Report  on  resources  and  production  of  iron  and  other 

metalliferous  .     Lloyd    698 

Separating by  flotation.     (P)  Prinwsigh   ....  721,  886 

Separation  of .     (P)  Wright  and  others 1101 

Sintering  tine  .     (P)  Giesecke  89 

Smelting : 

(P)  Doherty HI 

(P)  Garr.  and  American  Smelting  and  Helming  Co.    223 

(P)  Wright 294 

and  substances  ;  Process  of  treating .     (P)McGahan  1137 

Suiphatmg  .     (P)  Hovland  and  Frankforter   655r 

sulphide  f  Recovery  of  zinc,  lead,  and  sulphur  from . 

(P)  Haviland ,50° 

sulphide  ;  Treatment  of .     (P)  Inghs 12<7 

Theory  of  flotation  of  .    Corliss  and  Perkins 65.! 

Treatment  of :  . 

(P)  Christensen,    and    Holt-Chnstenscn    Process 

Co.  1136 

(P)  Cleaves    IJj" 

(P)  Downs  °m 

(P)  Dwight,  and  Dwight  and  Lloyd  Sintering  Co.     460 

(P)  Eustis    "9 

(P)  Higgins,' and  Minerals  Separation.  Ltd 8'Xlr 

Treatment    of    metalliferous    .    (P)    Lloyd,    and 

Dwight  and  Lloyd  Sintering  Co 4b l 

Treatment  of  refractory  auriferous .     (P)  Niemann     bo4 

Treatment  of  roasted  with  liquids.     (P)  Kamen  1016r 

Washing    and    classifying    apparatus    for    .    (P) 

Pinette   654 

Organic  bodies:    Deodorising  and  clarifying  volatile   •. 

(P)  Hall •  •   1089 

carbonaceous   materials ;    Recovering  potassium  salts      "J 

from .    (P)  Grimes •  ■  •  •     8,z 

chemical   reactions;     Apparatus   lor  .    (P)   Ayls- 

worth  and  others 38- 

chemistry  ;    Potassium  persulphate  as  reagent  iu  . 

Datta  and  Sen  j87, 

chemistry;  Problems  of  industrial •.     Bacon ..       la 

compounds;    Action  of  anhydrous  aluminium  chloride 

"on  unsaturated .    Gangloff  and  Henderson  ..    95b 

compounds  ;    Action  of  ozone  on .    Harries  and 

others  ■  •  •  •     586 

conrjoinds;    Catalytic  bydrozenation  of  by  base 

metals  at  ordinary  temperatures.     Kelber jo8 

compounds  containing  sulphur  :    Action  ol  pyridine  and 

Pipcridine  on .     Bafto  and  Balduzzi  .. •••;••     J™ 

compound- ;    Determination  of  arsenic  in  .    l.uins    lbo 

compounds;  Determination  of  halogens  in .     Lemp 

and  Broderson    114M 
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Organic — ami.                                              .  ,,     . 

compounds  ;  Determination  of  mercury  in .  Marsh 

and   Lye   ■ *°* 

compound;    Determination  of  silver  In  .    Lucas 

and  Kemp  •  ■  •   llj0 

compound* ;     Relation   lK-t».tn  chemical  constitution 

of  and  their  capacity  to  coagulate  acid  gold 

bydrosols.     Gann  239 

compounds  ;   Relation  of  oxygen  to  heat  of  combustion 

of .    Thornton •     283 

compounds;    Removal  of  nitric  acid  from  solutions  of 

.    Levene  and   Meyer   1148 

compounds  ;    Treating  by  electrolysis.     (P)  Soc. 

Chem.  lnd.  in  Baste  «02r 

compounds;     Volatility  of as  an   index  of  the 

toxicity  of  their  vapours  to  Insects.    Moore 1146 

material-;    Bydrogenatlng .    (1>)  Kills »2 

matter;     Destroying  preparatory  to  detection  of 

arsenh-.     Gautier  and  Clansmann    008 

matter;    Destruction  of In  the  determination  of 

potassium.     I'.luini'ii thai  and  others   1030 

matter ;    Effect  of  decomposing on  the  solubility  of 

certain  Inort  Htuents  of  the  soil.     Jensen     806 

matter  of  the  -ml  : 

Oortnei 226,  227,  606 

Gortnei  and  Shaw  606 

Morrow  and  Gortnei 650 

matter  In  the  soil ;    Influence  of  soil  conditions  on  the 

decomposition  of .    Russell  and  Appleyard  . .     BBS 

nitrogen  compounds  of  soils  and  fertilisers.     i.ithrop    659 
substances;    Action  of  plants  on  .     Claiuictan  and 

Ravenna 1187 

substances;  Hydros-coating  .     (P)  Eo'liringer  und 

Soehne    liogr 

6ubstances  ;    Influence  of  certain  on  development 

of  plants.    Ciamician  and  Ravenna  559 

substances  ;  Nutrition  of  green  plants  by  meansof . 

Ravenna 1187 

substitution    products  ;    Catalytic   synthesis  of  . 

(P)  Keyes,  and  Cooper  Hewitt  Klectric  Co 1108 

Organisms  of  soil  concerned  in  the  nitrogen  cycle  ;  Some 
effects  of  organic  growth-promoting  substances 
(auximones)  on .     Mockeridge 729 

Orissa  ;  Rice  from .     Sen 159 

Orthoclase-bearing  soils;    Availability  of  potash  in  as 

affected  by  lime  or  gypsum.     Briggs  and  Breazeale     228 

Osier  bark  ;    Manufacture  of  varus,  particularly  line  yarns, 

from .     ( P)  Schiefnei 860 

-hark;     Process   for  utilising .     ( P)   N.   V.   stoom- 

TouwBlagerij  en  Snmncrlj  Van  der  Lely  131 

Osmium  dioxide.     Kutf  and  Kathsburg 645 

Oven  ;  The  Dressier  tunnel ,  and  its  application  to  heat 

treatment  of  pottery  and  steel.     Dressier 550 

Ovens.     (P)  Kcm    86 

Apparatus  for  manipulating  the  doors  of  .     (P) 

Blythe  and  Aratitage    957r 

by-product  ;    Ascension   pipes  or  flues  of  .    (p) 

Proctor 922r 

for    cementing    and     hardening    metal    objects.     (P) 

Schraner 1840 

Channel .     (P)  stmndh U7I 

Drying .     (P)  Str.indh 1274 

for  firing  bricks,  tiles,  pipes,  china,  and  like  ceramic 

ware.    (P)  West  and  Lewis  9tu 

rotterv-;   Firing  of .     Wilson 1273 

Tunnel .     (P)  Dressier U7.',i- 

Overvoltage  ;   Ilydratlon  of  ions  and  metal .     Newbery     800 

and  the  periodic  law.     Newbery   

tables.    Newbery   38,  its 

Theory  of  .     Newbery   115 

Owalaoil.     Set  under  Oils,  Fatty  . 

Oxadiazole  oxides,  [so- ;    Comveslon  of  o-nltroamines  into 

.     Green  and  It  owe    958 

Oxadiazoles,  bo-  ;    Conversion  of  o-nitrosoamines  into . 

Green  and  Rowe   958 

Oxalates;    Alkaline-earth  .     De  Ooninck 337 

of  the  alkaline  earths;    Hydrogen  .     Bruhns  ....    1175 

Manufacture  of — —  ; 

1  Pi  Allen  Bros,  and  Co.,  and  Cross 1271 

(P)    Dni;  in     U«6 

Oxalic  acid  :  Manufacture  of .     (P)  Allen  Bros,  and  Co., 

and  Cross  1271 

Manufarture  of from  waste  paper  pulp  lyes.     (P) 

Reed    503 

Preparation  of from  sodium   cyanide.     Bucher  . .     161 

Prodni  tlnn  of .     (P)  Von  Portheim 

Titration  of with  alkalis  and  ammonia  in  presence 

of  methyl  orange.     Brains    545 

Oxalyl  chloride  ;   Action  of on  primary',  secondary,  and 

tertiary  alcohols.     Adams  and  Weeks 46 

Oxalyuvydrazldc  ;    Estimation  of  by  Interaction  with 

halogens  and  halogen  oxyadds.     Datt.i  and  Choud- 

hury    46 

Oxamlde  ;  Preparation  of from  sodium  cyanide.  Bucher     453 

Oxaxlne  dycstufTs.     Gallocyanine  series;    Manufactur 

chr.n.ium  rompounds  of  the .     (P)  Soc.  Chem 

lnd.  in  Basic 706r 


Oxidases.    See  Oxydases.  # 

Oxidation     and     reduction;      Biochemical    phenomena    ol 

simultaneous .     Abeloiis  and  Al.y   

•reduction   reactions;    Conductivity  measurements    on 

.     Edgar 

•reduction  reactions  without  addition  of  arid.    Neldle 

and  Crumble   

Oxide  ores ;   I  lotation  of .    Call  iw v"ii ' ' ' 

spent  ;    Furnace  for  treatment  of  — — .    (P)  Kershaw 

■pent  ;    Revivifying  and  utilising  .    (P)  King  and 

others    ••• 

Oxides  ;  Action  of  sulphur  dioxide  on  metal .     HammicK 

Gas  purification  .     Scott  

Refractory- •     Sosman  •  ■  • 

Oxidising    gases ;     Process   and   apparatus    for   .    (P) 

Schniitz 

Oxycellulose  ;   Determination  of .    Kita 

Oxydase  activity  of  plant  juices  ;  Relationship  between- 

and  their  hydrogen  Ion  concentration.    Bunr-cll   .. 

activity  |n  plant  tissues ;   Cause  of .     Bunzell 

Oxydases;    Relation  of t.,  formation  of   nitrites  and 

ammonia  in  diseased  plants.     Boncquet 

Oxygen:  Absorption  of by  petroleum.     Coste 

nof on  rhodium.    Guthler  and  others    

active  ;   Determination  of in  detergents  containing 

saponin.     Griin  and  Jungmann    

active  ;    Manufacture  of  compounds  containing  . 

(P)    Liebkuecht,    and    Koessler    and    llasslacher 

Chemical  Co 31 

Apparatus    for   electrolytic    production    of    .    (P) 

Jones 

Apparatus  for  extraction  of from  air.     (P)  Filippo 

and  others  

available ;       Determination      of  in      pyrolostte. 

Bamebey   

available  ;    Determination  of In  soluble  and  pre- 
cipitated oxidised  forms  of  manganese,     llarncbey 

and  Hawes 

Determination  of  in  water  by  Winkler's  method. 

Bruhns    

Effect  of  partial  pressure  of in  combustion.  Dollwig 

and  others    

1  l.'lrode  for  generating  pure  .     (P)  Sanders  and 

Coshow  

Electrolytic  prodni  t  ion  of 

(P)  Jaubcrt   

Furnaces  for  prodnctlon  of  from  atmospheric  air. 

(P)  Ross  and  Edwards  

and  hydrogen  ;    Catalysis  of  mixtures  of  at  the 

ordinary  temperature  by  moist  contact  substances. 

Ilofmami  ami    F.bert    

liquid  ;    Apparatus  for  impregnating  solids  with  . 

(P)  Sieder 238, 

In  rain-water  ;  Dissolved .     Richards 

Relation  of to  heat  of  combustion  of  organic  com- 
pounds.    1  honiton 

Oxygen  comiv.unds  of  metals  and  metalloids  and  carbona- 

substances  ;  Manufacture  of  an  intermediate 

product    for  use   in    processes    based   on    heating 

together .     (P)  Alby  United  Carbide  Factories, 

and  Hvlland 

Oxyhydrogen   gas  explosions  in  compressed  gas  cylinders. 

WOhlcr   

gas;    Ignition  point  of .     Mitscherlich   

"  Oystet  Bay  "  pine  ;   Essentlaloll  of .    Singh 

Oiokerite  from  the  Thrall  oil  Held.     Sehloch 

!    Ozone;  Action  of on  organic  compounds.     Harries  and 

others 

Apparatus  for  producing .     (P)  Tennant 

Determination  of .     David    

Determination  of In  the  atmosphere.     Usher  and 

Rao  

generators.     (P)  Osonair,  Ltd.,  and  Joseph   
'xidafioii  of    lignite    gas    oils    and    similar   substances 

by .     Harries  and  others  

Sterili'-.ition    ol    liquids    by    .     (P)    Stcynis.    and 

Steynis  Oxone  Co 

Oionisers.    (P)  Graff-Baker  
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Pachira  ;  Fatty  oil  from  a  sperlesof .     Bolton  and  newer    345 

ag  for  absorption,  reeovcrv,  or  scrubbing  towers  or  the 

like.     1  I'i  Hates  and  Robinson     1170 

material.    (P)  Williams 376 

material    for    apparatus    for    fractional    distillation    of 
liquids,  washing  of  gases  by  liqiuds,  and  cooling  of 

and  liquids.    1  p)  Darter H70 

materials    '"t    absorption    and    reaction    towers.    (P) 

Raschig 700 

materials    for    reaction,    concentration,    or    absorption 

towers,  and  the  like.     (P)  Goodwin 1228 

and  plaut  handling  of  hasardoai  chemicals.     Ijiury  ..    1109 
rings  from  viscose.     (P)  Chem.  Fabr.  von  Hcyden 5'J3 
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Paint  ;   Agitating  liquid  contents  of  tanks  for  coating  with 

.  by  dipping.     (P)  Heywood  and  Kidd 558 

composition  : 

(P)  Hicks  395 

(P)  Shultz  and  others 894 

(P)  Wright 894 

material;  Manufacture  of .    (P)  Omstein 603 

solvents.    (P)  Patty,  and  Chadeloid  Chemical  Co 1019 

Painting;  Cleaning  metal  for .     (P)  American  Chemical 

Paint  Co 969 

Preparing  metal  for .    (P)  Gravell 223 

Paints  ;  Cement .     (P)  Laurie 1185 

Luminous .     (P)  Muller 1139 

Magnesium-containing     .     (P)     Pickering,     and 

Pickering  Paint  and  Pigment  Co 225 

Manufacture  of : 

(P)  Barton,  and  Titanium  Alloy  Manufacturing 

Co 463 

(P)  Betts    395 

<P)  Jacobs  724 

(P)  Rossi  and  others 91,  91 ,   91 

(P)  Terrisse,  and  Indestructible  Paint  Co 347r 

(P)  Titanium  Alloy  Manufacturing  Co.  ..    659,    1055 

(P)  West    1185 

Manufacture  of  a  filler  for .     (P)  Rosevear 1140 

Manufacture  of in  Japan  1119 

for  metallic  surfaces  subject  to  high  temperatures.     (P) 

Rieck 894 

Production  of  zinc  compounds  for  use  in  .     (P) 

Nihoul 969 

Substitutes  for  drying  oils  as  a  medium  for -.     (P) 

Eohm    296 

water-glass  ;    Preparation  of which  in  use  quickly 

become  waterproof.     (P)   Gallenkamp    395 

Palatine  Chrome  Black  6B.     See  undsr  Azo  dyestuffs. 
Palau,  a  substitute  for  platinum  ;  Tests  of  crucibles  made  of 

670 

Palladium-gold  alloy.     (P)  Electro  Metals  Products  Co.,  and 

Cooper 1134 

-gold  alloy  ;  Tungsten  or  molybdenum  coated  with . 

(P)  Fahrenwald 889 

-gold  alloys  as  platinum  substitutes.     Fahrenwald  ....     882 

ffcld  crucibles  as  platinum  substitutes 670 

Interference  of  thiocyanates,  ferrocyanides,  and  ferri- 

cyanides  in   the  detection  of  iodides   with  . 

Curtman  and  Harris    337 

Palm  oil.    See  under  Oils,  Fatty. 

sugar  industry  ;  Improvement  of  the  date .  Annett  1022 

Palm-kernel  oil.    See  under  Oils,  Fatty. 

Palmitic  compound  ;  Sulphonatcd .    (P)  Levinstein,  and 

Levinstein,  Ltd 463r 

Pan  mills;  Grinding  or  crushing .    (P)  Twaddle 1171 

Pancreas;    Composition  and  digestive  activity  of  different 

fractions  of  the  .    Nelson  and  Long 1025 

Pancreatic  lipase  ;  Activation  of by  cholates.    De  Jonge    892 

Pangium  eduie  seeds  ;    Investigation  of .     Brill 1193 

Papain  ;   Factors  influencing  the  proteolytic  action  of  — - — . 

Frankel  975 

Papaverine  ;    Mierocheraical  precipitation  of with  zinc 

chloride-iodine  solution.    Tunmann    941 

Parer  ;   Apparatus  for  drying -.    (P)  Butts 212 

carbon  ;    Manufacture  of  .    (P)  Goldsmith   70S 

Coated  .    (P)  Baum  923 

Drying : 

(P)  Butts    212 

(P)  White,  and  International  Paper  Co 960 

duplicating  ;  Manufacture  of .    (P)  Goldsmith  ....     708 

filter- ;      Reducing    matter    extractable    from    . 

McBride  and  Scherrer 736 

Glazed  and  coating  composition  therefor: 

(P)  Statham    1045r 

(P)  Statham.  and  Industrial  Chemical  Co 212 

Heating  and   draining  the  cylinders  of  machines  for 

making  and  treating .    (P)  Aitken 708 

impregnated  with  waterproof  substances  ;    Preparation 

of  a  guttapercha  substitute  from .    (P)  Miinzel    207 

industry  of  Canada.     Bryant    1043 

Influence  of  humidity  on  the  physical  constants  of . 

Kress  and  Silverstein 449 

machine.    (P)   Pope    334 

machine  ;  Fourdrinier .    (P)  Davies    960 

-making;    Function  of  colloidal  chemistry  in •.    De 

Cew  357 

-making  industry  in  Australia      1079 

-making  industry  in    South   Australia ;     Prospects  of 

establishing  a .    Hargreaves 27 

-making  machines  ;    Suction-roll  arrangements  for . 

(P)  Hellstrom    1269 

-making  materials ;  Some  new 1004 

-making ;  Proper  order  of  adding  colour  and  size  to  the 

beaters  in  .    Sunderland   592 

-making  pulp  ;   Washing .    (P)  Milne 959,  1174 

-making  ;  Removing  esparto  and  the  like  from  stationary 

digesters  used  in .    (P)  Wallace  and  others  . .     450 

Manufacture  of : 

(P)  Eichler    451 

(P)  Fish,  and  Amber  Size  and  Chemical  Co.   . .    870r 
(F)  Statham,  and  Industrial  Chemical  Co 212 
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manufacture  ;    Apparatus  for  preparing  resin  size  for 

.    (P)  Kniffler  and  Oppen 334 

Manufacture  of  opaque,  non-stretching,  water-  and  gas- 
proof  .    (P)  SachsenrOler 870 

Manufacture    of    ornamental    .    (P)    Strathmore 

Paper  Co 1045 

Manufacture  of  size  and  its  application  to  .    (P) 

Gemmell  and  Milne 383 

Method  of  incorporating  tilling  material  in  .    (P) 

Miles,  and  Ross  Chemical  Co 869 

Microscopical  examination  of  printed  .    Yano    . .     868 

Mould  fungi  causing  deterioration  of .    See 449 

not  sensitive  to  acids  or  alkalis.    (P)  Fehringer 1004 

Paraffin  coating  machine  for .    (P)  Vavra  693r 

parchment- ;    Requisition  of  stocks  of  vegetable  1249 

Photographic .    (P)  McCloskey,  and  Process  Paper 

Manufacturing  Co 354 

Photographic  printing .    (P)  Kent 907r 

for  photographic  uses  ;  Coating  material  for .    (P) 

Leighton  and  Babcock  615r 

Photometer  for  measuring  translucent  effect  of  . 

Sammet    1004 

Photomicrography  of  structure  of .    Hodgson  ....   1004 

Physical  testing  of as  affected  by  humidity.    Camp- 
bell       923 

Process  of  making  fibre  for .    (P)  Drewsen  923 

Production  of  white  silica  for  finishing .    (P)  Varcoe    712 

products ;     Manufacture    of    .    (P)    Sctimid    and 

Foltzer    465 

pulp  ;    Beating  or  grinding  of  .     (P)   Partington  1232 

pulp  from  cotton  stalks.    Manson  131 

pulp  lyes  ;  Manufacture  of  oxalic  acid  from  waste . 

(P)  Reed 503 

pulp  ;   Machine  for  straining  — — .    (P)  Beaumont  . .    1045r 

pulp  ;   Manufacture  of in  India.     Pearson 631 

pulp:   Mamifacture  of  size  and  its  application  to . 

(P)  Gemmell  and  Milne 383 

pulp  ;    Process  of  treating  vegetable  fibres  for  manu- 
facture of  — .     (P)  Green 80 

pulp  ;   Treatment  of by  means  of  foam.     (P)  Soc. 

de  Teinture  et  d'Appret  Clavel,  and  Lindenmeyer  132r 
pulp  ;    Treatment  of  ■  for  preserving  or  restoring 

its  colour.    (P)  Cross 383 

pulp  ;    Waste  products  for .    Walsh 1091 

pulp.    See  also  untUt  Pulp. 

Safety .    (P)  Schmidt 4W 

Sensitive    for    photographic    negatives.    (P)    La 

Rougery  1029 

size  ;   Manufacture  of .    (P)  De  Cew  593 

Sizing : 

(P)  Brannon  and  Marston 1092 

(P)  (iavel 132r 

(P)  Fish   132,  960 

(P)  Haeffner    923 

(P)  Sindall  and  Bacon    593 

(P)  Wheelwright  and  Traquair 1127r 

sizing  apparatus.  (P)  Sanburn,  and  Strathmore  Paper 

Co 1126 

stock  ;   Apparatus  for  steeping  of .    <P)  Fiske 288 

atock  ;  Indicating  and  regulating  the  consistency  of -. 

(P)  Trimbey    288 

stock ;     Ink-removing    and    bleaching    compound    for 

treating  .    (P)  Wright  703 

stock  ;    Manufacture  of from   cereal  straw.    (P) 

Lappen,  and  Winona  Pulp  and  Paper  Co 1092 

stock  j    Refining  — -.    (P)  Thorn  450 

testing  ;  Numerical  expression  for  colour  as  given  by  the 

Ives  tint  photometer  in .    Kress  and  McXaugh- 

ton 449 

Treatment  of  cellulose  for  fine,  particularly  photographic 

— .    (P)  Rohm  869 

Treatment  of by  means  of  foam.    (P)  Soc.  de  Tein- 

ture  et  d'Appret  Clavel,  and   Lindenmeyer 132r 

tubes  ;  Experiments  with .     Rudeloff 692 

waste- ;  Separating from  impurities,  and  recovering 

the    fibres.     (P)    N'.V.    Nco-Cellulose    Maatschapplj     544 
Waterproof  writing for  metallic  styli.    (P)  Kuroki, 

and  Kimpitsu  Sei-iii  Kabushiki  Kaisha,  Ltd.  1004,  1092r 

yarn  in  1916.    Massot    543 

yarn  and  rubber  or  rubber  substitutes  :    Manufacture 

of  heat-resistant  goods  from .    (P)  Kramer  . .     895 

yarn   sacks   for  sand  :     Waterproofing  .    Cassella 

und  Co 592 

yarn    textiles    and    their    dyeing    and    impregnation. 

Kertesz 287 

Para  rubber.    See  under  Rubber. 

Paradol.     Nelson    1063 

Paraffin  coating  machine  for  paper.    (D  Vavra      593r 

hydrocarbons  in  crude  l>enzols  ;  Determination  of . 

Spielmann  and  Petrie   833 

hydrocarbons  ;    Preparation  of  reactive  products  from 

.    (P)  Zerning 5»1 

hydrocarbons  :  Stability  of .     Egloff  and  Moore  . .     204 

oil ;  Solidifying .     (P)  Minuto  and  Porte    1267 

powder;    Manufacture  of  .     (P)  Nienstadt   1125 

Process  for  obtaining  from  products  soluble  in 

water  or  forming  with  it  colloidal  solutions.    (P) 

Petroff    89Sr 

wax  candle  stock.     (P)  Philip     86J 

wax   tapers   for   matches   01  other   purposes;    Manu- 
facture of .    (P)  Dixon     «70 
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Paraffin— cool. 

wax  ;   Treatment  of for  production  Ol  oxygenated 

and  other  compounds,    (P)  Schmidt  1090 

ParaKnum  liiiniiliim;    Manufacture  ol .    (Pi  Dunham, 

and  Ball  Motor  Fuel,  Ltd 1125 

Paraguay  palm  oil     See  under  Oils,  Fatty. 

Quebracho  extract  manufacture  in 220 

Paratyphoid   bacilli  In   fasces  and  water ;   Search  tor . 

Dlenerl  and  Mathleu  232 

Parthmeut  pa]  er  ;    Requisition  of  stocks  ol  vegetable 1249 

Parchmentlsed  Bbre ;   Manufacture  ami  treatment  ol • 

(P)  Diamond  Btate  Fibre  Co 1282r,  I232f 

Paris  green  analyst-;    An  oxalato-iodlde  process  tor      — . 

Peters  and    Fielding    Ja 

green  Insecticide  or  fungicide;    Manufacture  of  . 

iwn,  and  Sherwln- Williams  Co 1062 

Taris   Municipality;    Official   method    used    by   for 

measuring  the  calorific  rower  ol  gas,    Glrard  and 

Lauriol    **31 

Varmelia   taxatilit,    var.    omvhalodee   and    reliruga ;     Con- 
stituents of —  -.    Besse •• JU» 

Parocaxyolt.     See  under  nits.  Patty, 

Parsley  Beed  u  leading  stutf.    Kling  1060 

Passive  coinlii ion  ol  metals.    Stapenhorst 928 

Passivity ;  Theory  ol .    Newbery H5 

Pastes;    Apparatus  tor  desiccating  alimentary  .    (P) 

Martlnenghi  ■■■■  ••■  •  •  •■     »"> 

Drying    machine    for    alimentary    .    (P)    Tegoli, 

anil   Tcgoli   Drying    Apparatus   Manufacturmg  I".     .S->1 

Pasteurising  apparatus  for  1 r.    (P)  I.undgren  ..........   469r 

liquids  such  as  mUk ;  Apparatus  for .    (P)  Zeuthen 

and  Larsen   12°8 

Pastry  and  cake  order 479 

Pasty  mass.-'     Continuous    separation   of    foreign    bodies 

from prior  to  drying.    (P)  Jung     i00 

Pataua  oil.    See  under  Oils,  Patty. 

Patent  law  reform.     Rce  ■<  I]  | 

law  reform  ;    Discussion  on  o'JS 

law  In  relation  to  llritisb  chemical  Industry.     Hay llol 

Patents;  Interests  of  British  and  enemy  subjects  in ..    407 

Patenta/trade  Mark-  and  Designs.     Payment  of  fees 981 

Pavements  ;  Manufacture  of .    (P)  Mefirath 10(19 

Surfacing  mixture  for .    (P)  Welsh 218 

raving  bricks.    (P)  Tucker  and  McCool  ••••■■■•■• J'1' 

bricks  ;  Slag  — — .    Montgomery  and  Burdick 19 

Compositions  for : 

(V)  Oibb 86 

( Pi  Staber •••■»     "9 

compositions;  Treating  fibrous  material  for  manufacture 

0f (P)  Clark 218 

material     (P)  Lovcgrovc  and  Crompton  1060r 

Earerialpla-tic-;     Manufacture  of  .      (P)  Popkess. 

and   Bttumtntaea  Road  Co.  ••.••■ ii-" 

material-    Production  of .    (P)  Glynn   f»o 

mixture,;    Manufacture  of .    (P)  McGrath  1009 

Pawlonlaoil.    Sec  Tung  oil  under  oils,  Fatty. 

Pea  seedling-  '    Function  of  calcium  in  the  nutrition  of  garden 

with  ammonium  salts,     Morosov  898 

Pea  nuts.    See  Axachls  nuts. 

Peanut  oil.    See  Arachis  oil  under  Oil-,  fatty. 

Peas  ■   Influence  of  mineral  matters  on  germination  of . 

Maquenne  and  Demonssy  93« 

Peat  ■    Appuratu-  tor  carbonising and  obtaining  distil- 

late-  tbeieirom.     (P)  Whitfield 704 

Apparatus  for  drying —-: 

(P)  Jenkins,  and  Peat  Coal,  Ltd 36 

(Pi  Lea  447 

Ahparatu-     tor     expressing     liquid     from     .     (P) 

Him  1.1  >    .--.• Ajvnj"     908 

Apparatus  for  extracting  water  from  .    (P)  Prto- 

leatl    loo 

bacteri-c.i  .    aeport  on .     Russell i 

briquette--      introducing     and     mixing     tin-     binding 

un  In  making  — .    OP)  KJelnschmldt 447 

briquette-;     Manufacture    ol    .     (P)    Klein-eloni.lt  70 

Briquettlng .    (P)  Bohr ;■•;■;,■■  28a 

depo-it-     Appointment  "t  committee  ol  enquiry  by  the 

Fuel  n arch  Board  "it"  utilisation  ol   Irish Til 

Distillation  ttingoseful  liquid  and  solid 

products.    (P)  Thomas  law 

Drying               1 1' i   Lea   •*' 

,mlo  utilisation  of  —  -.    Galaine  and  others  —  1040 

I  M  i.     Ing  liquid  from ■ :  •*( 

(P)  Hlnchley  

(P)  Him  hlej  and  Gorton  1280 

gasification.    (P)  Btgby,  and  Wetcarbonlnng,  Ltd,    ..  957r 

gas  making •  ■ ?01 

Isolation  ol  nucleic  acid  derivatives  from .   Bottom- 

ley        1148 

Manufacture  o(  fertillsen  from (I'l  Dc  Whalley, 

and  Holaaslne  Co , '•"'■ 

Preparing (or  distillation.    (Pi  PriolSM     

Production  of  ga»  from .    (P)  Uasmusscn   1280 
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Peat— eoiil . 

soils     Destruotion  of  underground  building  work  by  the 

sulphur  of .     Kiihl 840 

lis:    Micro-organisms  of  waste  and  cultivated  ■ . 

Arml   B97 

Nature  of  the  sulphur  of ThCrner ;i40 

Treating for  agricultural  and  horticultural  pur[>oses. 

(P)  Nightingale  1021 

Treatment  ol     — tor manurial and  other  purposes,   (l'j 

Bottomley   96 

I  till    i'i   ii   ol  as  fertiliser.     (P)   Wctcarhonizing, 

Ltd 

wet-carbonlzed  ;     Smelting    process    with    .    (P) 

Testrup  and  others  I910r 

matter;    Removing from  vegetable  fibres.    (P) 

I. h    161 

substances  ol  plants.    Schryverand  Qaynes 517 

i  methyl  alcohol;     Determination  of  In   roo 

Von    l-'ellenberg    1190 

Pectins:    Constitution   and   technical   imixirtance  of  . 

Bhrllch   502 

Pelanj'  !  >> t;     Essentia]  oil  of   grown    In 

India.    Singh    1280 

Pencils;  Copying  Ink and  examination  of  their  pigments 

in    writing.     Mitchell      117 

1,1  test  for  carbon.     Mister  and  Haigh 455 

PtntacUthra  ftlamerUota  ]    Fatty  oil  of  .    Bolton  and 

Hewer 345 

Penlaclethra  macrophylla ,    Fatty  oil  of  -.    Bolton  and 

Hewer    345 

Penta-erythritol  and  its  nitric  ester.     Stettbachcr 101 

ivni.iin -s  and  nexanee  ;  Thermal  and  pressure  decomposition 

of  a  mixture  of .     EglofT  76 

Pentosan-;     Utilisation    of   by    Glomerella  ciiujuiata. 

Hawkins    063 

Pentoses;   Content  of in  licet  molasses.     Pellet 935 

Influence  of in  determination  of  reducing  sugars  at 

63"— 65' C.     Pellet 467 

Utilisation  of  certain  and  comixiunds  of  pentoses 

by  Qlomtrella  cirujulttfa.     Hawkins  663 

Peppermint  oil.    See  under  Oils,  Essential. 

Pepsin  ;    Experiments  with to  replace  rennet  in  cheese 

making.     oteuart    604.    908 

'i  east .    Dernby 1028 

Perarsenates ;   Manulaeture  of .    (P)  Aschkenasi ntj 

Perborate  compounds  containing  active  oxygen ;  Manu- 
facture of .    (P)  I.iebknecht,  and  Koessler  and 

Hasslachei  Chemical  Co ;;t 

Perborates  ;   Manufacture  of .    (P)  Deutsche  Gold-  und 

Suber-Scheldeanstalt    1047 

Reactions   for  distinguishing   from    perchlorates. 

perlodates,  persulpliates,  and  percarbonates.    Mon- 

nier    :10 

Percarbonates;      Reactions    for    distinguishing    from 

perchlorates,    periodates,    persulpliates,    and    per- 
borates.   Monnler 30 

Percldorate  ;   Electrolytic  formation  of  ■ .    Mack 540 

explosives.     (I'l  Stockholm*  Superfosfat  Fabriks  Aktic- 

bolag  164 

Perchlorates  ;  Reactions  for  distinguishing from  per- 
lodates. persulpliates,  percarbonates,  and  perborates. 

Monnler 30 

Use  of  Methylene  Blue  tor  the  detection  and  determina- 
tion of in  Chile  saltpetre.     Monnier 49 

Perchloric    ion  ;     Micro-chemical    reactions    of    the    . 

Denlges  924 

rerery-talli-atlon.     Kober    1038 

Perdtstillation.     Kober   1038 

Perfumery  ;   storax  in  ■  804 

Perfume-;   Fri'uih  committee  to  control ' 983 

rerllla  oil.    See  under  (His,  Fatty. 

Period. it,--  -  Reactions  tor  dlstlngnlshlng  from  per- 
chlorates, persulphstes,  percarbonates,  and  per- 
borates.    Monnier    30 

Periodic  law  and  overvoltage,    Newbcry  88 

Perkin  medal ;  Presentation  of    —  to  Dr.  B.  Twltohell 178 

Pennutite  ;  Application  of to  determination  of  ammonia. 

Folln  and  Bell 572 

Peroxide  derivative  of    hexaiuet  h\  Icnetctratuine  ;    Explosive 

.     Leulier 519 

Peroxide-  ;    V  ti,,ii  ol  nitric  oxide  on  metallic susjiended 

in  water.     Putt  and  Sen   

Perphosphat  •-  :    Manufacture  of  .     (Pi    \-rhkenasi    ..     S7J 

Per--. ill-  ;    Manulaeture  of  — — .     (P)  Aschkeiia-I   B72 

Manufacture  of  anhvdrouB or  mixtures  of  per-salts. 

hkenasl B72 

Perftea  ffTUftltfaa  ;    7- Mannok'-r,. hepfi.se.  a  new  sugar  from 

.    La  Forge   '-'-9 

Persulphates ;  Reaction-  ior  dUtmgnlshlng from  per- 
chlorates, periodates.  percarbonates,  and  perborate-. 

Monnier 30 

PerttK'iriii  eomwiunif,  var.  rario'o'a  ;    Oonstitnmte  of  . 

Hesse G66 
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Pervaporation.    Kober   1038 

Petrol  gauze  ;   Standardisation  of 1203 

and  heavy  oils  ;    Process  and  apparatus  for  employing 

in  internal  combustion  engines.    (P)  Be  Ferry  863r 

Refining ■  by  distillation.    (P)  Kiihn 206 

Substitution  of  gas  for 1202 

Treatment  of .    (P)  Snelling 26r 

Petroleum  ;  Absorption  of  gases  by .    Coste 934 

.    Apparatus  for  the  continuous  fractionation  and  dephleg- 

mation  of  the  products  of  distillation  of .    (P) 

Allan  127 

Apparatus  for  converting  heavy  products  obtained  from 

.    (P)  Roth  and  Venturino   126 

Apparatus  for  refining  — ■ — ■.    (P)  Bell 021 

Benzene  and  toluene  from .    Bender 582 

Conversion  of  heavy  products  of into  lighter  pro- 
ducts.   (P)  Roth  and  Venturino 126,  637/ 

bracking  of in  the  liquid  phase.    Cross 860 

Detection  and  determination  of  sulphur  in .  Francis 

and  Crawford     635 

Distillation  of .    (P)  Landes 922/ 

distillation  ;  Adapting  carbon  residues  from for  use 

in  smelting  furnaces.    (P)  Kendall  and  others 1052 

Distilation  and   fractionation  of  .    (P)   Burleson 

alad  Prutzman    ." 333/ 

distilling  apparatus.    (P)  Born 999 

executive  ;  Appointment  of 1111 

hydrocarbons;      Chlorinating     ■ .    (P)     Mersereau, 

and  Chemical  Development  Co 668 

Importation  and  distribution  of 478 

industry  in  Assam  ;    Development  of  the  .    Jack    920 

Irreversible  adsorption  of  "  carbonaceous  substances  " 

of .    Rakuzin    281 

Manufacture  of  fusel  oil  or  similar  products  from . 

(P)  Hibbert  and  others 403 

Manufacture  of  a  non-volatile,  unsaturated  hydrocarbon 

from .    (P)  Brooks  and  others 558 

Nature  and  origin  of .    Richardson 204 

Obtaining   products  from   by   decomposition  of 

component  hydrocarbons.    (P)  Chamberlain,  and 

Standard  Oil  Co.  of  New  York 541 

oils  ;    Apparatus  for  dehydrating  .    (P)  Prutzman  1090 

oils ;    Process  of  cracking  .    (P)  Wells,  and  Ellis- 
Foster  Co 821 

oils  ;  Production  of  aromatic  bodies  and  gas  from . 

(P)  Mann  and  ot  hers 332 

oils  ;    Sulphur  in  .    Perkin   702 

oils ;   Tars  and  tar  distillates  as  temporary  substitutes 

for .    Moore 587 

oils ;    Transforming  heavy  — — ■  into   light  oils.    (P) 

Simplex  Refining  Co 127 

oils  ;   Treating : 

(P)  Ellis ' 447 

(P)  McAfee   lOoor 

soaps;  Determination  of  free  alkali  in .    Charitsch- 

kov     557 

spirit ;    Inflammability  of  at  low  temperatures. 

Coste    587 

Substitution  of  gas  for  1202 

Supplies  Branch  of  the  Ministry  of  Munitions 125 

Transforming  crude into  petroleum  of  less  density. 

(P)  Venturino   999 

Treatment  of .    (P)  Dubbs  921 

Treatment  of  crude .    (P)  Forward 285r 

Utilisation  of in  preparation  of  benzol.    Rodano  . .  1091 

Pharmaceutical  preparations ;    Risks  of  using  commercial 

glucose  in  — ■ — ■.    Cowie 402 

preparations;     Solidifying   liquid   .    (P)   Cofman- 

Nicoresti   668 

product.    (P)  Rietz,  and  Synthetic  Patents  Co 473/ 

products  containing  arsenic  ;  Manufacture  of .    (P) 

Callsen  and  others  162 

products  ;   French  committee  to  control ■ 983 

Phenacetin  :  Microchemical  identification  of .  Tunmann  1288 

Requisition  of  stocks  of 479 

Phenanthrene ;     Solubility   of    in    various    solvents. 

Hildebrand  and  others 1267 

Phenazthionium  salts  ;    Limited  action  of  fatty  amines  on 

.    Kehrmann 209 

JJ-Phenetldinomethanesulphonic  acid  ;  Action  of  dilute  acids 

and  water  on .    Lepetit 5Q5 

Phenol-aldehyde  condensation  products.    (D  Van  Voorhout  1185 
-aldehyde  resins;    Manufacture  of  permanently  fusible 

and  soluble  synthetic  resins  from  non-fusible .. 

(P)  Berend 959 

Compounds  of with  pyridine.    Hatcher  and  Skir- 

row    1091 

and   cresols ;    Specific   gravities  and  boiling  points  of 

mixtures  of .     Fox  and  Barker 844,  845 

Cyclic  process  of  making .    (P)  Dennis '  866 

Determination  of in  commercial  cresylic  acid.   Fox 

and  Barker    840 

Determination  of  ■ in  crude  carbolic  acid  and  tar 

oils.    Weiss  and  Downs 863 

and  formaldehyde  and  the  like;    Manufacture  of  con- 
densation products  from .     (P)  Tarassoff  . . .  .    396r 

Manufacture  of .    (P)  Tyrer 208,  382r 

Manufacture  of from  cresols.    (P)  Terrisse '  1091 

Production  of by  bacteria.     Berthelot ..,     469 


Phenol — eont. 

resin  compounds  ;  Printing  plates  from .    Redman 

and  others 512 

and  other  substances  ;    Production  of  ■'. '  (P)  Ayls- 

worth  and  others 382 

See  also  Carbolic  acid. 

Pheuolcaiboxylic  acids;     Preparation   of   nitriles  of  . 

Fischer  and  Nouri 667 

Phenolic    bases ;     Researches   on    .    Von    Braun    and 

Dauziger     012 

bodies;    Production  of  •  from  wood-tar  oils.    (i>) 

Hawley    126Sr 

condensation  products  ;    Manufacture  of : 

(P)  Baekeland  and  Gotthelf   463 

(P)  Jones,  and  General  Bakelite  Co 225 

(P)  Redman  and  others  1242 

Phenol-p-sulphonic  acid  ;    Mercurised  derivatives  of  . 

Rupp  and  Herrmann    613 

Phenols  and  aldehydes  ;   Manufacture  of  hard  compositions 

from .    (P)  Tarassoff 390/ 

and  formaldehyde,  with  carbohydrates,  albuminous 
materials,  and  tannins  ;  Production  of  hard  compo- 
sitions from .    (P)  Tarassoff    150 

and  formaldehyde  ;  Manufacture  of  condensation  pro- 
ducts from : 

(P)  Berend     347 

(P)  Tarassoff 1(19 

and  formaldehyde  ;    Manufacture  of  hard  condensation 

products  of .    (P)  Tarassoff  and  Shestakoff    . .     558 

and  formaldehyde  ;  Manufacture  of  insoluble  condensa- 
tion products  from  .    (P)  Reeser 1185/ 

formaldehyde,  and  salts  of  sulpho-acids  ;    Preparation 

of  solid    condensation    products   from   .    (P) 

Tarassoff  and  Shestakoff  150,  1055/ 

Identification  of  .     Reid    333 

Manufacture  of .  (P)  Ramage,  and  Bostaph  Engin- 
eering Co 208 

mercurised  ;     Disinfecting    power    of    .    Schoeller 

and  Schrauth    5^4 

New  class  of  mixed  phthaleins  from  p-hydroxybenzoyl- 

o-benzoic  acid  and  .     Orndonf  and  Murray  . .     542 

polyhydric ;   Influence  of  the   solvent  on  the  reaction 

between and  alkali  bicarbonates.    Von  Hem- 

melmayr \2H9 

Spectroscopic   identification   of   .    Forssanek   and 

Knop 922 

Phenylarsine-p-carboxylic  acid.    Sieburg   '.'.!!!'.  1027 

o.-PhenylAll1'-butadiene  ;    Polymerisation  of .    Lebedev 

and   Ivanov  305 

P-Phenylenediamine  ;  Product  of  oxidation  of byhydro- 

gen  peroxide.    Heiduschka  and  Goldstein   1002 

Phenylethylene ;    Action  of  anhydrous  aluminium  chloride 

on  — — .     Gangloff  and  Henderson  956 

Phenylethylhydantoin,  a  new  hypnotic  and  sedative.     Wer- 

necke 4c 

Manufacture  of  .    (P)  Meister,  Lucius,  u.  Brilning    615 

Phenylglucosides  ;   Synthesis  of  the .    Fischer  and  Von 

Mechel  303 

Phenyl-*- naphthylamine  ;    Preparation  of .    Katayama    865 

2-Phenyluuinoline-4-carboxyJic  acid ;    Compounds    of    cin- 
chona-alkaloids with  .    (P)  Davis 943 

Philippine  cacao  ;  Fermentation  of .    Brill 1245 

tanbarks.     Gana .'.'.'.'.'.'**'  1 106 

Philippines  ;  Dyeing  materials  in  the p     706 

Gal  vanised-iron  roofing  in  the .    Argiielles  !"!!!!  ]     553 

Phloretin  ;   Synthesis  of .     Fischer  and  Nouri  ...  \  \  \\  \     667 

Phonolites  ;  Substitution  of  finely  crushed  Austrian for 

Stassfurt  potash  salts.    Stoklasa 1058 

Phosgene.    See  Carbonyl  chloride. 

Phosphate  ;    Acid  .    See  Superphosphate. 

fertilisers ;    Manufacture  of  .    (P)  Volpato   898 

material;    Decomposition  of  raw for  manufacture 

of  fertilisers.    (P)  Barth 398 

rock;  Determination  of  phosphoric  acid  in .  Semple    933 

rock  and  potassium-containing  silicates  ;  Treating . 

(P)  Bassett,  and  Spar  Chemical  Co .'    4.-,.-, 

rock  ;  Production  of  available  phosphorus  from  — —  by 
composting  with  sulphur  and  manure.     Brown  and 

Warner    128I 

rock ;  Use  of  the  Cottrell  precipitator  in  recovering  phos- 
phoric acid  evolved  in  the  volatilisation  method  of 

treating .     Ross  and  others 134 

Phosphates,  citrate-soluble  ;   Manufacture  of : 

(P)  I.ipman 530 

(P)  Newberry    552/ 

Constitution  of  the  alkali .    Smith    420 

Determination  of by  alkalimetric  methods.    Smith     4T5 

double  ;  Some  new .    Smith 420 

Method  of  treating .    (P)  Memminger  ......".'""  899/ 

mineral :  Sulphur  oxidation  in  soils  and  its  effects  on  the 

availability  of .     Clpman  and  others 227 

Relative  availability  of  acid  phosphate  and   raw  rock 

— —    Conner        349 

rock  ;   Rate  of  reveision  of  mixtures  of  superphosphate 

with  .     ELohertson   626 

Solubility  of  mineral in  dilute  mineral  and  organic 

acids.     Aita  897 

Vegetation  experiments  on  availability  of  treated '. 

I.ipman  and  McLean   1281 
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Phosphatic  fertilisers.    Russell  260 

manures  ;    Itanuiacture  of  soluble .    (!')  Stoppanl 

and  Volpato 152,  800» 

manures;  Trade  In .    Hendrlck law 

phosphatides  In  milk;  Distribution  ol   — .    Osborne  and 

Wakeman  158 

Phosphor.-',  it  colours;   Manufacture  •>( .    (P)  Lengcr  1280 

ilnc sulphide,     kfcDougall  and  others 1046 

Phosphoric  add  ;  Addlmetric  detannlnatli  n  "t  ortho . 

Balarefl , -, 336 

ami  its  compounds  ;  Apparatus  i"r  manufacture  ol  - —  . 

(Pi  Waggaman  and  others   

Conversion  ol      luble  into  Insoluble  phosphoric 

acid  in  'In'  -.11  nndet  the  Influence  "I  physical, 

chemical,  and  U  iloglcal  factors.    sk;iikij i'4 

li.  t.  dnlnatlon  ol  — —  by  alkallmetric  methods.   Smith    tie 
Determination  ol   —  in  phosphate  rock.    Bemple         983 
evolved  In  the  volatilisation  method  ol  treating  phos- 
phate rock;    Ose  "f  the  Oottrell  precipitator  in 

recovering Ross  and  others  184 

Forms  of  occurrence  of In  the  soil.    Jeg  iiov  . 

of  humus;  Data  on .    Qortner  and  Shaw 006 

in  mixed  fertilisers  containing  su|  erphosphate  ;   factors 

Influencing  the  solubility  ol — — .    l'lack 887 

Preparation  of  .     (P)  Schmltl  . . . 12:14 

Recovery  of  ammonium  molybdate  from  nitrates  ob- 
tained In  estimation  ol .     Kiioler 945 

Rcm<ival  ol  i»  qualitative  analysis.     Iluttennann 

and  Sohlndhelm   165 

In  soil*  ■  Influenceol  calcium  carbonate  on  detenninatlon 

of  available by  Dyer'*  method.    Sen 728 

Valuation   of  water-soluble   as   compared  with  citrate- 

soluble Pranke  152 

Volumetric  ,,r  Pemberton  method  of  determining 

ami  influence  ol  temperature  and  the  sulphuric  acid 

radical  on  the  results.    Bhney    514 

Phosphor-tin ;   and  a   volumetric   method   for  its  analysis. 

Lee  and  others  027 

Phosphorus;   Detenninatlon  of  in  cast  iron.    Cavaxxi  1005 

Determination  of  in  soil.    Rost  1281 

Determination  ol  In  sine  phosphide.     Liberi  ....     652 

Dusart  and  Blondlot's  method  for  detection  of and 

Its  application  in  toxicology.    Lemkes  47", 

Effect  of -on  alfalfa  and  alfalfa  bacteria.   Truesdell    ROC 

in  grar.ltlcsoll- :  Forms  ol Vincent 4(',.r, 

Preparation  ol  pure  r.lnc  for  detection  of .     I-cnikes    475 

in  Taranakl  ironsand.     Donovan  and  others 292 

Phosphorus    compound;     Manufacture   of    the    assimilable 

organic   contained    In    vegetable   foodstuffs. 

(l'i  Son.  rin -m.  Ind.  in  Hasle 1191 

pantoxlde  ;    Detennlnatli  n  ol  in  fertilisers  after 

citrate  digestion.     Smith    40 

sulphides;    Production  ol .    (P)  Frary 32r 

Phosphor-ilnc ;     Determination    of    phosphorus    in    . 

Liberi    052 

Photochemical  action  on  mixtures  of  chlorine  and  hydrogen  ; 

Temperature  coefficient  of  in  monochromatic 

light.     Padoa  and  Butlroni  961 

cell;  Acuprousoxlde .    Case  1102 

oxidation  of  sodium  sulphite  solutions  ;  Effect  of  various 

substances  on — — .    Mathews  and  Weeks    517 

Photographic  developers  ;    Renewal  of  .     (P)  Pape     .       238 

developing  and  fixing  composition.    (P)   Hochstetter, 

and  11.  P.  Patents  and  Processes  Oo 163 

development  Minis ;   preparation  of free  from  damp 

spots,  on  baryta-coated  bases.    (P)  Schering  ....     S07 
emulsions;     life, very  of  silver  from   weak  .     1  pi 

Benwiok  and  others 47,  4; 

films : 

(Pi  Ives   1148 

(P)  1/ovejoy,  and  Eastman   Kodak  Co 

films;  Sensitised for  printing  processes.    (P)Orans     48r 

films:    Sensitive   -.    (P)   llrandenberger.  and   Soc. 

La  Cellophane "    570r 

half-tone  process  ;    Experiments  on  the .     Hull  ami 

others    353 

image;  Influence  of  time  upon  the  latent .    Chan- 

non    354 

Images;    1    louring  or  dyeing  .    (P)  Miller,  and 

Brewster  Film  Corporation   408,  669r 

media;    Ruminating  salt-  ol  weak  sulphur  acids  from 

fixed .    (P)  Welnhandler  and  SlmaohB  609 

negatives   and    prints;     Sclentifli     I  . 

Warwick  EMM) 

org*'  live  paper  for .    (P)  La  Rougerj 

paper.    (P)  McCloskey,  and  Process  Paper  Manufactnr- 

Ing  Co 354 

papers:   Coating  material  lot .    (P>  l-cighton  and 

Baboock   6l5r 

l>ap'  r- ;    Dyes  as  senBitlsen  of  carbon  tissue  and  gum 

.    Waago   354 

papers;    Temperature   ooefflclei  n  of   mono. 

onion  n  Padoa  and  Hervfhl    ...      47 

papers;    Treatment  of  oellulose  f..r .    fPj  RShm    869 

pictures;     Producing  Coloured   .  (P)   Raleigh   and 

others    |08r 

pictures  ;    Screen  for  moving  and  other  projected  . 

(P)  Headway,  and   Ilrltlsh  Patent  Surbrlte  Co,   ..     403 
plate  speeds.     Block   353 
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Photographic— eonf. 

plates ;   Preparation  of  dyes  for  colour-sensitising : 

Harris., n  and   Bottomloy    16* 

Pope     16* 

lilates.     etc   ;      Preventing    fogging    of    .     LUppu- 

'     uner    306 

plates  ;   Removal  ol  "hypo  "from by  washing  with 

Bladen   351 

plate- ;    Temperature-coelflcientfl  ol  action  of  mono- 
chromatic light  on •     Padoa  and  Mervini       ..       47. 

printing  paper  and  transfer  process.    (P)Kenl  .    907r 

printing  processes ;  Sensitised  films  for — — .    (l')Orans     48r 

processes  : 

(P)  Christensen  354r 

Pox,  and  Kinemacolor  Co.  of  America     163 

product] i  a  lithographic  key  on  zinc  and  aluminium. 

ibtree    668 

products  :   French  committee  to  control 983 

silver   prints;    Selenium   toning    hath   fur  .    (Pi 

Schering    615. 

Photographs,  clour;    Taking  and  exhibiting  ol .    (P) 

Beas-Ives  Corporation     1 105- 

ln  cohmr-     Manufacture  oi  two  ,■   !..ur  screens  for  use  in 

productlonof .    (P)Tarlton  12911 

Inooloura;  Productlonof .    <P)  Raleigh  and  Kclley    48r 

Production  of .    (P)  Christensen  164. 

Photography;  Colour : 

(P)  Brewster   164 

i  Pi  Fox,  and  KiniTn.i  c  h.r  Co.  ol  America     ..    163r 

(P)  Hess,  and  Hess-Ives  Corporation   660 

(P)  Jones    616 

colour-;    Films  for .    (P)  Raleigh  and  others 403r 

colour-;   Mutieoliiur  screens  for .     (l'i  Kitsec 101 

Flash   powder  for  .    (P)  Crabtree,  and   Eastman 

Kodak    Co 1 1 4 > 

X-ray .    (P)  Haker 

Photogravures  ;    Production  of  .    (P)  Christensen 104 

Photometer  ;  Ives  tint for  giving  a  numerical  expression 

for  colour.     Kress  and  Mr.Viughton    440 

for  measuring  translucent  effect  of  paper.     Samuiet  . . . .    Iuu4 

Polarisation  flicker ,  and  some  data  of  theoretical 

Interest  obtained  with  it.     Ives    521 

Phthalein  dyeetufls  ;   Manufacture  of .    (P)  Oelgy 27r 

Phthaleins ;  New  class  of  mixed ■  from  p-hydroxybenxovl- 

o-benxolc  acid  and  phenols.     Orndorlf  and  Murray     542 

Phthalic  acid  ;    Salts  of .    Ekeley  and  Banta 511 

Physico-chemical  force  of  attraction.     Ciurvitsch 29$ 

Physiological  act  ion  ;  Relation  between  chemical  constitution 

and  in  certain  substituted  amlnoalkyl  esters. 

Pynian     472 

rhytie  acid  of  the  wheat  kernel  and  some  of  Its  salts.    Bout- 
well    469 

Phytocheniiial  synthesis  of  certain  alkaloids  ;  Theory  of  the 

.    Robinson    1147 

Phytosterola  from  the  scientific  and  Industrial  imint  of  view. 

Dubosc    464 

TiVert  canadensii  ;  d  ol  wood  ,,f .    Schorger    867 

Pickle;    i  iiii-iii.n  of  spent .    Scott   813 

Pickling  salts ;    Method  of  making .    (P)  Huffman  and 

Parkin  721 

Blectrolytlo  —     and  its  effect  on  physical  properties  of 

iron  and  steel.    Coulson 1178 

metal  articles.    (P)  Hoffman  and  Parkin  556 

of  metals.;   Electrolytic .    Scott  814 

prucesa  for  copper,  etc.   (P)  Hitch,  and   Western  Cart- 
ridge Co 89 

Picric  acid;    Action  of  dilute  solutions  of  on  Iron. 

Richardson    16 

Determination  of  free in  presence  of  sulphuric  and 

nitric  a,  ids.    Riohardson    IS 

Impure as  a  source  ol  error  in  creatine  and  creatinine 

determinations.    Polln  and  Dolsy    

Maniilarture  of from  certain  gums  or  guru  resin-. 

i  Pi  Miller  and  Irlam 499 

in-ni   — from  wash  water.    (P)  Gardner  ....    944 

works;   Analysis  ol  affluents  from  .    Richardson      IS 

works;  Report  on by  the  Alkali  Inspector 991 

Pigment-formlns  enzyme  of  the  skin  ;  Specific .    Dopa- 

oxydase.    Bloch  1200 

powder;     Manufacture   of   .     (P)    McMurray   and 

Pani-h    

product         Manufacture   ol     titanic     acid  .    (P) 

,inm  Alloy  Manufacturing  Co 1189 

I;  Black .    Qortnei 227 

Pigments;    Oonper-contalnlng  .    (P)  Slegwerk  them. 

Lab.  Oes 290 

of  copying  ink  peio  lis  ;    l:\aniiiiatlon  of In  writing. 

Satchel!  147 

Inalterable  white  —  -  of  llthopone  type.     <]')  I.lonart    ljlr 
M  a  1  lining      .         (P)     Pickering.      and 

Pickering  Paint  and  Pigment  Co 225 

Manufacture  of ; 

(P)  Barton,  and  Titanium  Alloy  Manufacturing 

00 463 

(P)  Oar  drier  403,  403,  558 

ii'i  Kohn    

(P)  Titanium  Alloy  Manufacturing  Co 059,  1055 
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Pigments —  eont. 

Manufacture  of  lead  .     (P)   Ramage,   and   Inter- 
national Color  and  Chemical  Co 1280 

Manufacture   of    monoazo    dyestuffs    suitable    for   the 
preparation  of  — ■ — .    (P)  Badische  Anilin  u.  Soda 

Fabr 592,  639 

of  molasses;   Nitrogenous .     Stanek 935 

Process  for  obtaining  ,  especially  black  pigments, 

from  lignite.    (P)  Grossheim    894 

Purifying  zinc  sulphate  solutions  for  use  in  production  of 

.    (P)  Llopart    970r 

titanic  oxide  ;  Manufacture  of  composite : 

(P)  Barton,  and  Titanium  Alloy  Manufacturing 

Co 91,  659,  1055,  1140r 

(P)  Titanium  Alloy  Manufacturing  Co.    604,  604r,  604r 
Pine,  long-leaf;    Composition  of  wood  of  — ■ — ■.    Schorger    867 

Resin  of Schwalbe    395 

resin.    See  also  Colophony. 

Pinene  ;  Aldehyde  from .    Harries  and  others 566 

Polymerisation  of  .     Gurvitsch    304 

a-Pinene  ;    Isomerisation,  polymerisation,  and  formation  of 

additive  products  of .     Prins   352 

Pinonaldehyde.    Harries  and  others  566 

Pinus  palustris  ;    Composition  of  wood  of  .    Schorger    867 

Pi  nut  pinaster;  Italian  oil  of  turpentine  from .   Palazzo     463 

Piperidine  ;   Action  of on  organic  sulphur  compounds. 

Raffo  and  Balduzzi   519 

Pipes  ;   Kilns  or  ovens  for  firing .    (P)  West  and  Lewis    963 

Pipettes;   Analytical .    (P)  Spielmann 1150 

Piririma  oil.    See  under  Oils,  Fatty. 

Pitch  ;  coal-tar  ;   Distillation  of and  products  derived 

therefrom.     (P)  Reilly    866 

Disintegrating  and  loading  hard .    (P)  Still 499r 

Liquid  and  plastic  compositions  containing  .    (P) 

Davies 1001 

Manufacture  of  coke  from .    (P)  Eckert,  and  Barrett 

Co 379 

Preparation  of  hard  commercial  •.    (P)  Perry  and 

others    207 

Removal  of from  sulphite  pulp.     Knudsen    321 

wood-tar  ;   Free  carbon  of .     Benson  and  Davis  . .     333 

Pituitary  gland  ;    Production  of  a  growth-controlling  sub- 
stance derived  from  anterior  lobe  of  the .    (P) 

Robertson  473r 

Plant  depreciation   121 


Plant  food  In  leaves  of  forest  trees.     Serex 

growth  ;   Accessory  factors  for .    Rosenheim  .... 

growth  ;   Influence  of  boron  on .    Voelcker 

juices  ;    Relationship  between  oxydase  activity  of 

and  their  hydrogen  ion  concentration.    Bunzell  . . 
physiology  ;  Characteristic  effect  of  ammonium  salts  on 

.    Soderbaum    

tissue  ;  Cause  of  oxydase  activity  in .    Bunzell  . . 

tissues  :    Determination  of  hydrocyanic  acid  in  . 

Willaman 

toxins ;    Soil  constituents  which  inhibit  the  action  of 

.    Truog  and  Sykora   

washes.    (P)  Lemmens  and  Fryer    

Plantains;    Production  of  dyes  or  stains  from  .      (P) 

.  Coe,  and  Coe,  jun 

Plants;    Action  of  bacteria  and  fungi  in  the  tissues  of . 

Berthold    

Action  of  coal  gas  on  green .     Wehmer 

Action  of  coal  gas.  whilst  passing  through  soil  or  water, 

on  roots  and  leafy  branches  of .    Wehmer  .... 

Action  of  illuminating  gas  on  .     Wehmer 
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Factors  affection  the  evaporation  of  moisture  from'-^-'. 

Harris  and  Etobinson    93 

Some    factors    influencing  the  determination  of  nitric 
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(P)  I.eitch      2lr 

Separating from  liquids  ; 

1I1  llerr    375 

(P)  Sharpies     917 

Separation  of by  centrifugal  force      (P)  Sharpies   124r 

Treating with  steam.     (Pi   Volgtmann 700 
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mlttee  on  manufacture  of 1120 

plates;    Process  for  heating .     (P)  Smith    291 

Plating with  nickel.    (I')  Parker,  and  Parker  Bust 

Proof  Co.  of  America     222 

|i  1  ■  --  and  solution  fi  r  treatment  of .    (1')  Hayes, 

and  Carnot  Development  Corporation     1 1  hi 

Production  of  magnesium  alloys  for  deoxidising . 

(P)  iliein.  Fabr.  Grieshelm-Elektron       600 

Quenching  of .    Le  Chateller     

quenobing  experiments.    Fry    531 

rails;    Treatment  ni  il'i    l\.  nro-v       222 

Ku«t -pro.. flag .    (P)  Allen,  and  Parker  Ku-t  Proof 

Co.  of  America       222.  400,  607 

scrap;  Ministry  of  Munitions  order  relating  to     — .  ..     047 
Spontaneous  generation  of  heat  in  recently  hardened 

.    Brush  and  Hadneld     505 

•prlngs  ;    Brlttlenes*  produced  In by  eleotro.platlng. 

Thompson  and  Richardson     219 

springs  ;   Prevention  of  brlttleueas  In  eleotroplatod . 

Fuller      1170 

Temperature  determinations  of  liquid  .    McCance  1165 

tool-  ;  Alloy .    (P)  Parker  and  others  1012 

tool- :  High  speed  alloy .    (P)  Furnesa,  and  Midvale 

Steel  Co 1012 

tools;  I'ssof  high-speed  cast .     Grenet 1276 

Volumetric  determlnationof  molybdenum  and  vanadium 

In .    Travers     1097 

water  pipes  ;    Corrosion  of .     Bradley     1071 

Welding  a  protective  covering  of  copper  to  .    (P) 

Klrby       294 

Steels  ;     Air   hardening   and   their   heat    treatment. 

Lanteberry         084 

alloy-;     Determination  of  tantalum  in  .      kelley 

and  others      U:tl 

alloy-;    Role  of  vanadium  in  .    rTorris 11 78 

Boron-nickel  1     1,:  .  hewsky   and    Mlkhallovskj 

I    1 *  ratun     I  \i  transformation 

in .     Honda       

Chrome-nickel  and  their  heal  treatment.    1 

berry    ...  , 

Chrome-vanadium     aud     their     I  it. 

Lanteberry     084 

chromium-;     Penetrat] I  |  ii,'  1111". 

Grenel        

I       itructional        and  tlu  ir  1  1    ,,r  1.  :,■.     ■.-  : 

coppi  1       P 

Corrosion  and  electrical  properties  of  .    Hadfleld 

nnd  Newbery , , , ,  210 

Heterogeneity  of • 

Charpy  and  Bnnnemt , ,   1 1  ;>, 

Le  Chateller  and  Dupuy     1051 

Influence  of  heat  treatment  on  electrical  and  thermal 

resistivity  snd  thermo-electric  potential  of  . 

Campbell  and  Dowd    , 10H 


PAOI 

Steels     rout. 

Manganese  Portevln    882 

Manganese  and  their  heat  ticatment.     Lautsbeiry    11.M 

Mecnanls t  hardening  of  carbon —  .    Chevenard  ..    881 

.Nickel        -  and  their  heat  treatment.    Lanteberry....     vim 
tool-:  Forms  Inwhlob  oementlte  appears  in  nypereutec- 
tic   -         according   to   theh   thermal  treatment. 

lljin        1011 

used  in  aero  work.    Hatfield     696 

Stoffens  waste  water  ;    Manufacture  ol  fertilisers  from -. 

(P)  Herzka       398 

Stelllte  as  substitute  for  platinum.    Haynes   1238 

stencil  emulsions  ;     .Manufacture  of  .    (P)  Bailey  and 

others      930 

Sterilised  liquids  ;  Apparatus  tor  production  and  aseptic  stor- 
ing of  .    (P)  Sanrtltsgeschaft  Scbaarer  A.-<;., 

and  Hug      939 

Sterilising  alimentary  products.    (P)  Jovtgnol     4;t 

apparatus  for  milk.    (P)  Rogers  and  Fremlin    1101 

apparatus  using  ultra-violet  radiations.     (P)  Keves,  and 

Conpei  Hewitt  Blectrio  Co 1081 

beer.     Petit   IS84 

cam... I    nicat.      KossoWicz        662 

foods  ;  Apparatus  for  electrically .   (P)  Hanssen  jti3,  038r 

liquids.     (P)  Merle       905r 

liquids,  especially  water  suppUes.    (l'i  Linden 99r 

liquids  by  oxone.    (P)  Steynis,  and  Steynls  OsoneCo...  905 

liquids  in  thin  Layers,    Stassano   904 

and  preserving  foods ;   Apparatus  for. .    tP)  Anchor 

<  ap  ; v  1 , .  1  Closure  Corporation    977,  1025 

Bolls  by  heat   and  antiseptics  ;      Effect  Of Upon  the 

concentration  of  the  soil  solution.     Koch    972 

water  and  otiur  potable  liquid*.    tP)  Burgess  Labora- 
tories      01  lr 

Btlbnite  ore;     Electrolytic  production  of  antimony  direct 

from .     Demorest     118(1 

..re~ ;    Flotation  of .    Daniels  and  Corey    293 

still-.    (P)  Qallsworthy     999 

(.■i  coal  tar,  mineral  oils,  and  similar  products;    Con- 
tinuous—-   .    (V)  Moore  and  Day  499 

f..r  distillation  "f  benzol,  etc..  from  wash  oils.    (P) 

Simon-Carves,  Ltd.,  and  Brown     128] 

f..r  fractional  distillation  of  volatile  liquids.     (P)  Sadler 

and  Co..  and  11.  Ilcrl.y      590 

and  the  like.    (P)  British  Dyes,  Ltd.,  and  others M7 

Water .     (P)  dispell     .: 940 

Stirring  molten  metal  in  electric  furnaces,  etc.    (P)  Stassano    887 

Stocking  fabric ;    Treated-—.    (P)  Gardos    500 

st  1. ne,  art  ili.  ia  I :  Composition  of for  blocks  and  the  like. 

in  Howella       458 

artificial;    Composition  for  making  Blabs,  shingle,  and 
plates  of  -  -  — .    (Pi  Singer,   and   Asbestos  Slate 

Roofing  Manufacturing  Co 697 

artificial;     Hanufaoture  ..i .    (P)  Volsembert  and 

Keu.lel         139 

artificial;   Manufaotu (slabs  01 : 

(PI  liner. Schneider      S88r 

.    (Pi  Poznanskl       1010 

artificial;      Production  of  thick  or  compact   metallic 
ooatlngson .    (l'i  Welto    139 

Cuviing    natural    and     altlticlal  with    a    metallic 

coating.     (P)  Abeles     292 

Impregnating  .    (P)  Elektro-Osmose  A.-(i.     840,  1095r 

st,  iax;      Comparison   ol   American   and    Oriental  . 

Jordan        1027 

In  perfumery     304 

Stout,  temperance- ;    Manufacture  of .    (P)  Kuhn  ....       97 

Stovalne.    See  Dlmcthylamino-tertlary-amyl  benroate  hydro- 
chloride 

Stove  construction.    (P)  Kidder      699 

Stoves;    Burners  for  blast-furnace  gas,  etc.,  for .    (P) 

Macklnlay      998 

Hot-blast .     (P)  Brassert  and  Jones    1100 

Stovlng  and  bleaching  flannel;     Apparatus  tor  .    (P) 

Woolfenden    212 

Straining  apparatus  for  fuel  oils.    (P)  Vlckers,  Ltd.,  and 

others         917 

liquids;  Apparatus  for ; 

(PI  Cammell  Laird  and  Co.,    and  Carter    585 

1  l'i  Fitch  and  ..there       1040 

Btraw;   Extraction  of  oaUuIoee  from— —.    (P)  Cataldl 1232 

foddei  :   1  mo  titrated        -.    Kling    fOOO 

Gs    Hon  .     McLaorln     1205 

Manufacture  oi    pater  stock   from    cereal .      (P) 

Lappen  and  Winona  Pulpannd  Paper  Go 1092 

plii'  ;    Treatment  of for  preserving  or  restoring  its 

Ooloui       ll')  Cross     383 

iflcheatof .    Kinoshita     597 

Utilisation  of  surplus  1043 

Streptococci  and  lad  ms;    Blrmuulty  between 

from  the  [..nit  of  vie*   of  action  of  antiseptics. 

Cardo.        1020 

Streptothrlces  that   develop  on   d.xtroso-agar ;      Nitrogen- 

fiztngpowerof .     Emerson 932 

Btrontium;   Determlnationof In  water.    Averitt 004 

strontium  rarbnnate  ;  Temperature  of  formation  and  decom- 
position of  — . —  under  a  pressure  of  one  atmosphere. 

Hedvnll         648 

hydrogen  oxalate.     Bruhns     1178 

suJphats  j    Treatment  of  Impure .    (P)  Roberta  . .     B«8 


SUBJECT  INDEX. 


149 


TAOE 

Strychnine  ;      Chemical  and   physiological  action  of  

masked  by  quinine.    Filippi     45 

Detection  of in  presence  of  quinine.    Philippi   ....     234 

Microchemical  precipitation  of  ■ with  zinc  chloride- 
iodine  solution.    Tunmann     041 

Styryl  radical;     Cliromophoric  and  auxochrornic  functions 

of  the  .    Kauffmann   706 

a-Styrylbenzinmiazoles  and  their  related  azo  dyestutfs.    Kyra 

and  Jurkowski      209 

Succinic  acid  ;  Determination  of .    Grey     978 

Oxidation  of  alkali  butyrates  by  hydrogen  peroxide  with 

production  of .    Cahen  and  Hurtley 1063 

Sucrose  ;  Action  of  formaldehyde  on .    Heiduschka  and 

Zlrkel      1022 

Conservation  of  solutions  of by  various  antiseptics. 

Pellet      934 

Determination  of in  admixture  with  dextrose,  laevu- 

lose,  and  maltose.     Wilson  and  Atkins      154 

Determination  of  raflinose  in  presence  of by  double 

inversion,  using  top  and  bottom  fermentation  yeasts. 

Pellet      153 

Effect  of  acids  on  the  rotatory  power  of in  presence 

of  soluble  salts.    Saillard       973 

Influence  of  raflinose  in  beet  molasses  on  determination 

of by  double  acid  polarisation  or  by  inversion 

with  invertase.    Pellet    935 

inulin,  and  dextrin  ;    Comparative  adsorption  of . 

Rakuzin      730 

-Inverting  bacteria  ;    Use  of  ■ ■  for  manufacture  of 

lactic  acid;  acetic  acid,  and  acetone.    Mezzadroli . .  1024 
Modification  of  the  Clerget  process  of  double  polarisation 

for  determination  of .     Browne    153 

in  molasses  ;   Influence  of  amino-acids  and  of  /-glutimic 

acid  in  the  estimation  of by  the  inversion  method. 

Stanek 934 

Simplified  inversion  process  for  determination  of by 

double  polarisation.    Walker    153 

Use  of  invertase  as  hydroiyst  in  the  double  polarisation 

method  of  determining .    Browne 153 

See  also  Sugar. 

Sucrose-phosphoric,  acid  ;     Fermentation  of ,  and  the 

saccharophosphatase    of    yeasts.        Djenab    and 

Neuberg 1284 

Sugar  analysis  ;  Report  on .     Browne....". 153 

Apparatus  for  washing .    (P)  Roberts  and  others. .    007r 

from  the  avocado;   d-Mannoketoheptose  a  new . 

La  Forge    229 

(Brewers'  restriction)  order  1917 1202 

-cane;    After-ripening  of .    Chemical  changes  tak- 
ing place  after  cutting.     Barnes 899 

-cane  cultivation  ;  Effect  of  lime  In .    Cross 934 

cane- ;    Filtration  of  syrups  prepared  from  raw in 

the   refinery.    Pellet 1282 

cane- ;  Increase  of  coefficient  of  purity  caused  by  clari- 
fication in  manufacture  of .    Pellet 1022 

-cane  juice  ;   Clarification  of (P)  Rogan 1023 

-cane  juice  ;  Fermentation  of .     Kayscr 1143 

-cane  juices;   Clarification  of — — with  direct  filtration 

through  presses.    Frlbourg 152 

■cane;  Manuring  of in  Java.    Comparative  results 

with  calcium  cyanamide  and  ammonium  sulphate. 

Georts   931 

.cane    molasses ;     Determination    of    glutose    in . 

Pellet   467 

•cane  molasses  and  vinasses  ;  Determination  of  reducing 

sugars  in for  calculating  the  amount  of  sugar 

fermented.     Pellet 467 

•cane  molasses  and  vinasses  ;  Utilisation  of  the  fertiliser 

constituents  contained  In .    Cross  and  Harris    897 

cane-;   Presence  of  invertase  in .    Pellet 152 

•cane  and  similar  mills.    (P)  Hyatt 607r 

Cleaning  filters  In  connection  with  the  purification  of 

(P)  Wooster 1121 

as  coagulaut  for  rubber.    De  Vrles 604 

cream  ;  Manufacture  of .    (P)  Schlueter 155 

dealings  ;   Restrictions  In 229 

Decolorising .    (P)  Eastick  and  others 467 

Determination  of in  baked  articles 856 

Determination    of     minute    amounts    of by    a- 

naphthol.     Blake     152 

estimation  ;    Modification  of  Fehling's  method  of 

Lenk    934 

Extraction   of from   low-grade,   cane    molasses   by 

the  Williams'  process.     Williams 398 

factories,   beet;    Frothy   fermentation   of   si ml    Jet 

massecuites  and  after-products  in .     Gillet ....     899 

factories  ;   Determination  of  entrainment  losses  in 

Blake    152 

factory  products  ;  -  Influence  of  different  decolorising 

carbons  in  the  analysis  of .     Pellet 153 

Granulating  and  drying .    (P)  Engel 408 

industry;  Improvement  of  the  date  palm .   Annett  1022 

invert-";    Action  of  basic  lead  acetate  on .    Pellet  1282 

invert-;    Conservation  of  solutions  of by  various 

antiseptics.     Pellet 934 

invert- ;    Effect  of  acids  mi  flic  rotatory  power  of 

in  presence  of  soluble  salts.    Saillard 973 

Juices;   Apparatus  for  bleaching .     (P)   Forct    ....      151! 

liquor:   Refining .    (P)  McCaskell 607 

Loss  of in  alcoholic  fermentation.     Llndet 156 

Manufacture  of .     (P)  Carr 155 

Manufacture  of  dry  crystals  of  — •» — t    (P)  Grlcre 900r 
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Sugar — cont. 

maple-;   Evaporator  for .    (P)  Brown    1143 

massecuite  ;    Evaporating .    (P)  Bunker   561 

massecuite  ;    Treatment  of in   the  centrifugal  in 

Hawaii.    Pratt   398 

New from  Sedum  spcvtuUte.     La  Forge  and  Hudson     731 

Process  of  precipitating .    (P)  Duperu 900 

Recovery  of from  massecuite.     (P)  Vallez 42 

refinery    products ;     Origin    of    nitrogenous    colouring 

matters  in .     Stanek 1 187 

refining  ;    Use  of  vegetable  decolorising  carbon  as  com- 
pared with  animal  charcoal  (bone-black)  in . 

Weinrich    1106 

Relationship    between    fermentation    uud    assimilation 

of .    Bokorny 1284 

separating  machine,     (P)  Clairain  and  Snares 515 

solutions ;    Action  of  different  decolorising  carbons  on 

pure  and  impure .     Pellet 153 

solutions;   Solubility  of  calcium  sulphite  in .    Van 

der  Linden 96 

syrup;    Device  for  examining  a  sample  of .    (P) 

Baldwin 96 

syrup;  Device  fortakingnsampleof .     (P)  Baldwin      96 

syrup;  Manufacture  of  inverted .    (P)  Taussig. .. .   1188 

syrups,    invert- ;     Sources    and    composition    of   some 

commercial  American .     Jordan  and  Cliesley    ..   1058 

washer;    Automatic -and  water-measurer  for  same 

(P)  Sailer    935 

waste  liquors;    Treatment  of .    (P)  Monroe,  and 

Dyer  Co 1059 

See  also  Sucrose. 

Sugars,  aldose-;  Determination  of .     Bougault 899 

Behaviour  of  yeast  towards  different at  various 

concentrations.    Abderhalden 1283 

Determination  of  in  presence  of  gum.     Savini..       96 

reducing;   Determination  of -in  cane  molasses  and 

vinasses,    for    calculating    the    amount    of    sugar 

fermented.     Pellet 467 

reducing  ;  Influence  of  pentoses  in  determination  of 

at  63°  —65°  C.     Pellet    467 

Sulphanllic  acid  ;    Shelf  retort  for  manufacture  of    — — . 

Miles   329 

Sulphate-cellulose  waste  liquors  ;   Evaporation  of .    (P) 

Miirbe    870 

Sulphates;     Determination    of    small    quantities    of . 

Hamburger 48 

of  divalent  metals;    Titration  of  some by  electric 

conductivity  method,    named 355 

Effect  of  small  amounts  of  — —  in  producing  turbidity 

or  opacity  in  glass.    Turner  and  Cauwood 387 

Fermentation  of  manure  treated  witli .    Changes 

in  nitrogen   and  phosphorus  content.    Ames  and 

Richmond 1020 

Manufacture  of .      (P)  Salzwerk  ndlbroun  A.  G., 

and  Brandenburg 503 

Sulphatising    copper    ores    with    weak    sulphurous    gases. 

Westby 966 

ores.    (P)  Hovland  and  Frankfurter 655r 

Sulphide    dyebaths ;     Determination    of    sodium    sulphide 

in .     Swann 708 

dyestuffs.    See  Sulphur  dyestuffs. 

ores  ;  Recovery  of  zinc,  lead,  and  sulphur  from  . 

(P)  Haviland 508 

ores  ;  Treatment  of  —    (P)  Inglis 1277 

sols;    Reversibility    of and   protective    action   of 

hydrogen  sulphide.     Young  and  (loddard 337 

works;  Reporton by  the  Alkali  Inspector 991 

Sulphides ;   Determination  of  dissociation  pressure  of . 

Allen  and  Lombard 454 

Effect  of on  cement.     Witt 1130 

Effect  of on  solutions  of  gold  in  potassium  cyanide. 

Pasoukhlne  1276 

Electrolytic  production  of  metallic .    (P)  Griffith . .     646 

Formation  of  collodlal  sulphur  from .     Dlttler 1176 

Manufacture   of    alkali   and    alkaline-earth .    (P) 

Chem.  Fabr.  Grieshelm-Elektron    339r 

Method    of    reducing .    (P)    Bacon,    and    Metals 

Research  Co 12*8 

and   sliver ;    Course '  of  reaction   between in   the 

Hepar  test.     Hahn 1006 

Sulphidingofhydratedoxidein  gas  purification 997 

Sulphite-cellulose    waste    liquors;      Evaporation    of . 

(P)  Miirbe 870 

waste  liquors ;   Fermentation  of .    (P)  Jernberg. .     561 

waste  liquors;    Manufacture  of  fertilisers  from . 

(P)  Kivssol '30 

waste  liquors  :  Precipitating  organic  substances  in • 

/p\  T.andmark  1092 

ws  te  liquors  :   Utilisation  of .    (P)  Milller ...    870 

waste    Ives;     Production   of   charcoal   from .     (P) 

Knopflmacher ■  •  •  ■  ■■  ■••■     689 

Sulphite    liquor;     Process    of    making .    (P)    Richtcr 

and  Dunbar     .li'VI .t, 

■pulp  liquor;    Dtilisation  of  wast< .    (P)  Fest 4»l 

-pulp;    Removal  of  pitch  from •     Knud-.cn    321 

-pulp   waste   lyes;     Binder  f..r  briquettes   irom . 

(P)  Woddrop,  and  Robeson  Process  Co      ow 

Sulphites;   rodometrio  determination  of  —    •    Ferguson..    454 
Sulphocyanides.    Set  Thlocyonates. 
p-Sulphodichloramlnobenzoic    acid;     Use    of— — tor   dis- 

infecting  drinking  water.     Dakin  and  Dunham. .. .     610 
p-Sulphomcthylaminophenylarslnlcacld.     AhcUn    lu^a 
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Sulphur  diozide — cont.  page 

Bulphonated  oil.    See  under  Oils,  Fatty. 

palmitic  compound,    il'i   Levinstein,  and   Levinstein, 

Ltd 46Sr 

Sulphonation ;      Apparatus     for .    (P)     Leiteh     and 

Lankshear   633 

of  eoal-tar  dyes.    (Pi  Kendall  and  others 

of  hydrocarbons.    (]')  Tyrer 208 

kettles,    Pope  1042 

Sulpbonephthaleln  series  of  Indicators  and  the  quinone- 

phenolate  theory.    Lubs  and  Acree 101 

Sulphonic  aeid  groups  in  aminosulphonlc  acids  ;  Displace- 
in.  'nt    <>f by    haiugen    atoms.     Sudborough 

Lakhumalanl 333 

Sulphonic  acids  of  aromatic  hydroearbons ;  Separation 
of — — from  sulphuric  arid  and  converting  them 
Into  salts.    (P)   Dennis 208,866 

Manufacture  of ortheirsalts.     (P)  Dennis 112fir 

adds;  Manufacture  of  sodium  salts  of .    (P    : 

and    llyron 129 

Preparation    of    solid    condensation    products    from 

phenols,    formaldehyde,    and    salts   of .    (P) 

TarassofT  and  Shcstakotf 150    

adds;    Separating  aromatic from  sulphur! 

and  obtaining  them  in  solid  form.    (P)  Dennis. . ..     8CG 

Sulphur;     Action    of on   naphthenes   under   pressure. 

Friedmann    204 

colloidal  :    Formation  of from  sulphides.     Dittler  1176 

content  of  coke  ;    Influence  of  air  and  water  on . 

Campbell    586 

contents  of  sine  ore ;  Utilisation  ol .    Ridge »;7t', 

Determination  of  available. of  pyrites.     Qytandei  1005 

Determination  of by  combustion.    Hewett 165 

Determination  of  free  and  combined in  vulcanised 

rubber.    Eaton  and  Day 16 

Determination  of in  iron  and  Steel.     Pulsifer 34 

Determination  of In  pyrites.    Moore 29 

■  ■'-termination  of in  pyrites  cinders.     Qyxander.,  1005 

Effect    of on    oxidation    of    hydrocarbons,    with 

particular     reference     to     asphalt.     Brooks     and 

Humphrey    097 

Fermentation  of  manure  treated   with .    Changes 

in  nitrogen  and   phosphorus  content.    Ames  and 

Richmond    1020 

in  fuels:    Use  of  the  water  from  the  Lewis-Thompson 

calorimeter  f.>r  the  determination  of .    Faleiola  1264 

kilns;     Apparatus    tor    cooling    and    purifying    gases 

from .    (P)  Humphries 83 

Manufacture  of .    (P)  Urbason 503 

Manufocture    of and    of    barium    aluminate.    (P) 

Hershman,  and  Armour  Fertilise!  Works 1128 

and  metals;   Treating  substances  containing .    (P) 

Dwight 1 101 

Obtaining    sodium     sulphate     and from     sodium 

thiosulnhate  and  from  residues  from  manufacture 

of  sulphur  .Ives,    u'i  ict.-Ges.  f.  Inllintabr G47 

oxidation  in  soils,  and  it-  effects  i  o  the  availability  of 

mineral  phosphates      Llpman  and  others 227 

of   peat   soils;     Destruction   ol   underground   building 

work  by  the .     Kiihl 34" 

of  peat  soils;   Nature  of  the .    Thorner 340 

in   petroleum;    Detection  and  determination  of . 

Francis  and  Crawford 636 

in  petroleum  oils.     Perkin 702 

Production  of  available  phosphorus  from  rook  phosphate 

by    composting    with and    manure.     Brown 

and    Warner 1281 

combination  of  —      with  different  type  of  plan- 
tation Para  rubber.     Baton  and  Day in 

Recovery  of from  sulphide  ores.    (l'i  Haviland  . .  .    508 

Recovery  of from  sulphurous  gases.    (P)  l.ainoreaux 

•-,  138r 
Removal  of from    mineral   oils.    (P)    I.ueas    and 

others 999 

Removal    of from    oils.    (P)    Evans,    and    South 

Metropolitan  Gas  Co 26r 

in    roasted    pyrites,    etc.;     Critical    examination    of 

Lunge's  dry  method  (or  rapid  determination  of . 

Peregrin  . .' 33.1 

Sicilian  ;  Suppliesof 528 

in  *, lis  ;   In  lime  and  magnesia  upon 

the  conservation  ol  Maclntire  and  others . .   1142 

Sublimed and    It-    adulteration      I  3:'8 

Volumetric  determination  of In  pyrites,    Craig.. 

\\ .  t      "thiogen"     proa  covering from 

sulphur  dioxide  i„  smelter  gases      V  sill 1 138 

s  ilphni  chloride  ;   Reaction  of with  metal*.    '  atalytic 

action  of  eth.-r.     Domanlcld 885 

compounds ;     Action   ol  and    plperidln 

organic .     Ratio  and    Balduzxl 519 

compounds    and    cyanogen;     Recovery    of from 

nulds.    (l'i  Sperr 

Sulphur  dioxide  ;  Action  ol on  metal  oxides    Hammlck    Tin 

ammonium   polythlonate,   ammonia,   and    ammonium 
hide:     Reactions      between  at      100"  «'. 

Bspenhahn  487 

ammonium    polythlnnate.    and    ammonia  ;     Reactions 

between at  100«  C.     Espenhahn 489 

and  ammonium  thlosulphate  ;   Reactions  between . 

Espenhahn 463 
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Determination  of in  smelter  gaBes,  etc.    Sweeney 

thors 1233 

with —  alone  or  mixed  with  formaldehyde 

mi.     Klngzetl  and  others 1287 

Furnace  for  making .    (P)  Pintsch  A.-0 646 

ta-  and  liquid  reclaimer,    (P)  BMcbterand  Dunbar....     334 

i  Uon  of .    Ferguson i-*4 

Method  ot  determining .    (P)  Falrlie 83 

Recovery   ol    free from   the    blow-off   gases   and 

liquors  In  the  digestion  of  sulphite-cellulose.   Kulin    639 

Removing from   metallurgical  smoke  and  similar 

(!■)   Eustls 389 

from  smelter  fumes  ;  "  Thiogen  "  process  for  recovering 

.     Young 508 

Synthetic  manufacture  of .    (P)  Pictet 187 

Utilisation  of .    (P)  Garner  and  others 504* 

Vapour  pressure  at  low  temperatures,  and  boiling  point 

of .     Uurrcll  and  Robertson 711 

Wet  "thiogen"  process   tor  recovering   sulphur  from 

in   smelter  gases.     Wells 1133 

I  ur  dyestutl- ;  Chemistry  of .     Rowe 208 

Manufacture  of : 

(l'i  Act.-Gea.  f.  Anilrnfabr 131r.  211 

(P)  Bayer  und  Co 211 

(P)    frank    548 

Manufacture  of  black .    (P)  Vidal 542 

Obtaining  sodium  sulphate  and  sulphur  from  residues 

from     manufacture    of .    (P)    Act.-Ges.     f. 

Anllinfabr 647 

Treatment   of  certain   gums  or  gnm-resins  for  manu- 

factureof ■.    (P)  Miller  and  Irlam 500 

Sulphur  monochloride ;    Action  of on  bituminous  and 

tarrj  substances  and  hydrocarbon  oils.    Meigs 920 

Sulphur  trioxide.     Set  Sulphuric  anhydride. 

Sulphuric  add :   Action  of on  cotton.     Wilkinson 707 

Actlonofdllutesolutionsof uponiron.    Richardson      15 

Action  of  hydrogen  on .    Jones 1269 

Adsorption  of by  ferric  hydroxide.    Dittler 1176 

Apparatus  for  concentration  of : 

(P)  Brown,  and  United  Alkali  Co 1227 

(P)  Duron 385 

(P)  Kilroy 214 

Apparatus  for  continuous  concentration  of .    (P) 

Dreyfus 457r 

Apparatus    for    manufacture    of .    (P)    Macadam 

and     Walker 385 

Application  ol  Komarowsky  reaction  as  a  test  of  purity 

ot  concentrated 545 

association;  Proposed  national 20 

-auric  chloride ;  Electrolysis  of  the  system .  (fuller    146 

barium    chloride;     Electrolysis   of   the   system . 

Muller 146 

Pehavioiirnt  e.  ne-ni  in  wat,  i  cont  tilling .  Nftuche     201 

chambers.     I  P)  Harris  and  Thomas o'J2 

chambers  ;   Density  regulator  for  atomising  water  under 

d  steam  in  lead .    (P)  Santa 548r 

chambers;    Fixing  walls  of  lead .    (P)  Petersen. .  .     508 

Concentration  of : 

Armstrong 5"i 

IP)  Skoglund 

from  copper-smeRlng  gs  Ison 133 

i  ritical   examination   of    Lunge's   method   for   rapid 

determination  of  arsenic  in .    Peregrin 335 

as  a  desiccant ;   Effldencyof .    Dover  and  Marden    995 

Determination  ol  small  amounts  of  free in  presence 

of  sulphates.     Yulquin  and  Entat 545 

Determination   of  free in   presence  of  nitric  and 

Richardson 13 

of  addition  of to  soil  on  growth  of  beet. 

Andrlfk 1187 

Electrolytic  recovery  of from  copper  mill  pickling 

1170 

fuming:    Determination  ol  free  sulphur  trioxide  lo 

by  titration  with  water.     Parker 692 

Fused     silica     apparatus     for     concentrating . 

Bottomley  579 

-hydrochloric  aeid;     Electrolysis   of   the  system . 

Muller 146 

Industry;    Development  of  the in  relation  to  the 

war,    Mollnarl 107:! 

Industry  in  Japan 1119 

[onlsation    ol      —in    aqueous   solutions   of    medium 

cehtratlon.    Muller 14.*> 

Manufacture  of : 

(P)   Ucock  and  Davis -J 

(P)   Basset 1  isr 

(Pi  Idrks  646 

IP'  Bills 1272r 

82 

(P)  lamp,  anl    Norsk*   AttleeBlskab  for  Elek- 

trokem.  Ind 48TJ 

(P)  Kee  and   Wedge :,47 

(l'i  Krisko 

(P)  1   oiler 1:16 

Waggeman  64W 

manufacture  by  the  chamber  process 401 

Fairlie     198 

manufacture  by  the  contact  process  ;    Substitutes  for 

platinum  In .     Fahrenwald 81 

Manufacture  of In  lead  chambers.    (P)  Oliver 872 

manufacture  ;  Nitrogen  In 1198 
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TAGE 
Sulphuric  acid — cant. 

Manufacture    of — ■ — in    tower    systems.     (P)    Curtius 

urn*  Co 646 

Maximum  prices  for  sales  of  28,  574 

Nickel  alloys  resistant  to .     Irmann 928 

and  nitric  acid  ;    Action  of  dilute  solutions  containing 

■ on    iron.     Richardson 15 

and    nitric    acid  ;     Distillation    of    mixtures   of . 

Pascal 1232 

and  nitric  acid  ;    Optical  investigation  of  mixtures  of 

■ .    Schaefer  and  Niggemann 641 

-potassium  hydroxide  ;   Electrolysis  of  the  system . 

Muller 1 46 

process ;    Use  of  nitrogen  oxides  from  ammonia  in  the 

lead    chamber— — •.     Petersen, 641 

Production   of by   electrolytic   oxidation  Yof   sul- 
phurous acid.    Thompson 81 

Rarid  determination  of  strength  of .    Richmond 

and  Merreywether 980 

Restrictions  on  dealings  in 574 

Solubility  of  lead  sulphate  in  highly  concentrated  and 

fuming — ■ — .     Ditz  and  Kanhauser 641 

Standardisation    of   deeinonnal .     Babington    and 

Tingle  1203 

Use   of    nitre-cake    as    substitute   for in    pickling 

annealed  brass.     Brownsdon 575 

Use  of  sulphur  gases  from  zinc  blende  in  the  manufacture 

of- .    Ridge 682 

works  ;  Report  on by  the  Alkali  Inspector 990,  992 

Sulphuric  anhydride  ;   Determination  of  free in  fuming 

sulphuric  acid  by  titration  with  water.    Parker....     692 

Manufacture  of : 

(P)  Ellis 1272r 

(P)  Ellis,  and  Ellis-Foster  Co 711 

Sulphurous   acid   in    chemical   combination  in    musts  and 

wines.     Laborde 935 

Electrolytic  oxidation  of .    Thompson 81 

Sulphurous   gases  ;     Recovery  of  sulphur  from  — ■ — .    (P) 

Lamoreaux 138r,  138r 

gases ;      Sulphatising    copper    ores    with    weak . 

Westby 966 

Sumach ;  Indian  .     Singh    39 

Sun;  Apparatus  for  utilising  heat  of .   .(P)Gesell 202 

Utilisation  of  heat  of for  generating  power.    (P) 

Fessenden 494 

Superheaters;  Steam  and  gas — — .    (P)  Tasker    955 

Superphosphate    chambers ;     Method    and    apparatus    for 

emptying .    (P)  Mellwig 300 

Factors  influencing  the  solubility  of  phosphoric  acid  in 

mixed  fertilisers  containing .     Flack 897 

prices 909 

Rate  of  reversion  of  mixtures  of  — ■ —  with  basic  slag 

and  rock  phosphates.     Robertson    626 

reaction    chambers;      Apparatus    for    emptying . 

(P)  nail 934r 

Relative  availability  of  raw  rock  phosphate  and . 

Conner 349 

Solubility  of in  dilute  mineral  and  organic  acids. 

Aita 897 

Use  of in  agriculture.     Barbieri 514 

Use  of  nitre  cake  in  manufacture  of .     Grisley....  1216A 

Supplies  of  materials  ;    Appointment  of  central  committee 

on 1069 

Suprarenin.     See  Adrenaline. 

Surface  tension  and  cohesion  in  metals  and  alloys.     Smith..    325r 

tension  ;     Influence    of ■  upon    the    properties    of 

metals,  especially  iron  and  steel.     Thompson 531 

Surfacing     material ;      Manufacture    of    plastic .    (P) 

Mertens 1009 

mixture  for  pavements  and  other  structures.    (P)  Welsh    218 

Suspended    matter;      Apparatus    for    removing from 

gases.     (P)  Doherty 445 

particles;    Electrical  precipitation  of from  gases. 

(P)  Schmidt 1103r 

Suspensions  with  molten  metals.     Gillett 141 

Vaporising  or  concentrating .    ( I')  Erau.se 329 

Swede    turnips;     Hvdrolysis    of    soluble    protein    of . 

Williams 516 

Swelen  :  prohibited  exports    476,573,1251 

Sweet  potatoes  ;    Manufacture  of  food  products  from -. 

(P)  Williams,  an  1  Williams  Co 1145 

Switzerland;   Alcohol  from  cilcium  carbide  in ■ 492 

Exports  to 50,  573,  909 

Syenite,  nephellnc- ;  Prjciss  of  treating — — • .    (P)  Ealuv.is, 

and  Exolon  Co 1008 

Synthesis  of  organic  substitution  products:   Catalytic . 

(P)  Eeyes,  and  Cooper  Hewitt  Electric  Co. 1103 

Syrup;  Device  for  examining  a  sample  of — — .    (P)  Bal  (win       96 

Device  for  taking  a  samnle  of .    (P)  Baldwin 96 

Manufacture  of  inverted  sugar .     (P)  Taussig    ....  1!88 

Syrups  for  cunning  and  preserving.    McN'alr 350 

Filtration  of prepared  from  raw  cane  sugar  in  the 

refinery.     Pellet    1282 

Preparation  of .    (P)  Disdier 608 

Sorghum .     Jordan  and  Chesley    1059 

Sources  and  composition  of  some  c  immerclal  American 

Invert  sugar .     Jordan  and  Chesley    1058 

Si/ivgium   jambolana    seeds  ;     Some    constituent*   of . 

Hart  and  Heyl 99 
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T 

Takadiastase  ;    Independence  of  optimum   temperature  of 

of  the  concentration  of  substrate  and  enzyme. 

Compton 90i 

Tallow  ;  Catalytic  bleaching  of .     Rai 949 

Separation  of  oleudistearin  and  dioleopalmitin  from -. 

Seidenberg 1133 

Tanbarks  ;    Philippine  — .     Gana 1106 

Tankage  ;   Garbage :  its  composition,  availability  of  its 

nitrogen,  and  its  use  as  fertiliser.    Schroeder 660 

Tannase  of  Aspergillus  oryzm.     Eita 901 

Tanned  films  of  bacteria  or  proteins  ;    Manufacture  of  a 

leather  substitute  from .     (P)  Siebold 895 

Tannery  lime  liquors  ;    Determination  of  aUcali  sulphides  in 

.    McCaudlish  and  Wilson 93 

wastes;    Disinfection  of  — — .    Jackson  and  Buswell . .     895 

wastes  ;     Purification   of .    Hommon :•  1 1 

Tannic  acid  ;    Humic  acid  and .    Moeller 605 

Tannin  colloids  ;  Theory  of  constitution  and  mode  of  action 

of  vegetable .     Moeller  225 

content  of  green  walnut  shells.     Paessler 605 

Dyeing  parts  of  plants  containing in  brown  or  black 

sliades.    (P)  Wieler 81 

Effect  of  hard  water  on ■.     Schell 12t;i 

extraction;  Effect  of  hard  water  on .     Faust 1056 

Sources  of — ■ — in   Australia 1076 

Tanning  agent;    Tarwad  (turwah  or  cassia)  bark  as— — ■ 

Limaye    513 

agents  ;    Manufacture  of  — ■ — ■ : 

(P)  Calvert 1019 

(P)  Roarer,     and     Deutsch-Eoloniale    Gerb-   u. 

FarbstofT-Ges 659r 

agents;     Production    of    soluble .    (P)    Badische 

Anilin  u.  Soda  Fabr 396r 

Apparatus  for .      (P)  Vandenweghe  and  others 1020 

apparatus  ;     Drum .     ( P)    Wilson 1020r 

of  butts  or  hides.     (P)  Maude 1056 

Drum .    Riethof 931 

electro-;  Method  and  apparatus  for— — .     (P)Groth..    605r 

extracts;    Manufacture  of .    (P)  Soc.   Anon,  des 

Matldres  Tannantes  ct  Colorantes    151 

extracts  ;    Possibility  of  manufacturing in   India. 

Pearson 632 

fish  skins  or  the  like  ; 

(P)  Bendixen 1056 

(P)  Bendixen,  and  Skindfabriken  Unicum 896r 

furskins;  Processin .    (P)  Nasse  and  Prohofsky. .     226 

hides;  Process  for .     (P)  Ges.  f.  Chem.  Ind.  in  Basel    895 

hides  and  skins  : 

(P)  Merry 40r 

(P)  Schupp 605 

(P)  Wilson  40r 

Industry  in  Australia 1079 

liquors ;     Action    of    neutral    salts    on    chrome . 

Wilson  and  Eern 1140 

liquors;  Analysis  of  one-bath  chrome  — — ■.  McCandlish  1140 
Manufacture    of    concentrated    solutions    of    complex 

organic  chromium  salts  for .    (P)  Eauschke..     298 

material;   Babul  pods  as in  India    559 

materials  from  British  Malaya 347 

materials ;     Manufacture    of .    (P)    Moeller,    and 

Gerb-  und  Farbstoffwerke  Renner  and  Co 1020r 

materials  by  means  of  electricity.    (P)  Schwerin,  and 

Elektro-Osmose  A.-G 896r 

oil-;  Materialsfor .    (P)  Rohm 1141 

phenomena  in  jellies;    Ultramicroscoplc  investigation 

of .    Moeller 465,  1186 

Preparation  of  compounds  of  chromium  oxide  for . 

(P)  Voetter   895 

process  : 

(P)  Badische  Anilin  und  Soda  Fabr 1019 

(P)  Gum  Tragasol  Supply  Co 15lr 

(P)  Morin 40r 

(P)  Turnbulland  Cannichael 1244 

process  for   manufacturing   leather.    (P)    Weber,   and 

Roessler  and  Hasslacher  Chemical  Co 605 

solutions;     Apparatus    for    preparation    of .    (P) 

Van  de  Wyer,  and  Assoc.  Internat.  d'Agences 396 

substances  ;    Fischer's  synthesis  of  — — .     Wilkinson  . .     605 
substances;      Manufacture     of — ■ — .     (P)     Deutsch- 

Eoloniaie  Gerb-u.  FarbstofT-Ges 93 

substances,  soluble  with  difficulty,  c  -ntained  in  crude 

quebracho     liquors;      Process    for    treating ■• 

(P)  Franke  and  Redlich 1186r 

Theory  of  vegetable — — .     Procter  and  Wilson 92 

Tannins;   Analysis  of ■-     Levi  and  Orthmann 1243 

Biological    detection    and    valuation    of .     Cobert     297 

Detection  and  differentiation  of  vegetable  and  synthetic 

■•     Lautf  mann '•<  1 :t 

Humic  acid  and .     Moeller 605 

phenols,  and  formaldehyde;  Production  of  hard  com- 
positions from .    (P)  Tarasaoff 150 

Tantalum;  Determination    of in     all ..y    steels.    Eelley 

and  others 1131 

Production  of  alloys  of with  highly  Infusible  metals 

having  oxides  which  cannot  be  completely  reduced 

by  hydrogen.    (P)  Podseus 929 

Study  of  tantalum  chloride  with  reference  to  Its  use 

In  determination  of  atomic  weight  of  — .    Sears  1007 
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Tantalum  chloride:  Study  ol with  reference  to  its  use 

in   ili'tiTininatiun  ol  atomic  weight  of  tantulum. 

Sears 1007 

Tapers;    Manufacture  ol  wax— — !'>r  matches  and  other 

purposes.    (P)   Dixon 670 

Tar  acids  ;  Output  ol  high-boiling 407 

Apparatus  for  continuous  distillat  ion  ol .     (F)  Sulzer 

Freres 058 

Apparatus  lor  separating from  illuminating  or  other 

gases.    (P)  Scott  anil  others 11-3 

boilers  and  the  like.     (P)  Wood 1231 

Centrifugal    separator    for    removing from    wood 

distillation  vapours.    (!')  French SSSr 

coal-;    Determination  of  free  carbon  in .     Falciola    G:i8 

coal-;    Distillation  of-     -and  products  derived  there- 
from.   (]')  Keilly 860 

coal- ;   Manufacture  of  n  binding  comixiund  from . 

(I')  Evans  and  Mitchell l-'.ir 

coal- ;   Ministry  of  Munitions  order  relating  to  dealings 

in 948 

coal- ;  Thermal  decoiuiiositiou  of  luw-tcinpcraturc . 

Jones 3 

Continuous  distillation  of : 

(P)  Artmann 286 

( I")  Sulzer  Frtres 922 

Continuous  stills  for .     (P)  Moore  and  Day 499 

dehydrating  and  debenzolising  plant.    Mottram 381 

Dehydration   of .    Sharpies 1042 

dehydration   and    ammonia   distillation    plant;    Com- 
bined  .    (P)  Ball  and  HlUer 866 

distillates  as  temporary  substitutes  for  heavy  petroleum 

oils.     Moore 587 

Distillation  of .     (P)  Sulzer  Frtres 542 

hardwood  ;    Production  of  crude  wood  creosote  from 

.    Judd  and  Acree 418 

hydrocarbons  ;   Removing  naphthalene  from  coal 

(P)  Hey] 1173 

Increasing    yield    of by    lower    temperature    car- 

bonlaatlon.    West 997 

low  temperature;    Separating without  distillation. 

(P>  Maclaurin l""1 

oil  fuel  and  Diesel  engines.     Porter 919 

oils;      Chemical    constituents   of    sulphur-containing 

bituminous .    SchelMer 285 

or  derivatives;  Treatment  of — ■ — to  convert 
hydrocarbons  of  high  boiling  point  into  hydro- 
cart*  ns  of  low  specific  gravity  and  with  a  low 
boiling  point.    (P)  Melamld  and  tiiotzinger  ..  968,  959r 

;     Determination   ol   phenol  in .     Weiss   and 

Downs 868 

Determination  of  toluene  and  benzene  in  coal 

.     Tlarker 590 

Distillation  of .    (P)  Orimwade looi 

Improving  the  antiseptic,  fungicidal,  and  inscctl- 

cidal  action  of .     (P)  Noerdllngcr t:.r 

Ministry  ol  Munitions  order  relating  to n  in 

Ministry  of  Munitions  order  relating  to  dealings 

in  light 948 

;    Production  of  phenolic  bodies  from  wood . 

(P)  Hawiey I288f 

Restrictions  on  use  ol  and  dealings  in 842 

Utilisation    of— — in    preparation    uf    benzol. 

ltodano  1091 

products;    Liquid  and  plastic  nposltlons  containing 

viscous  or  solid .     tP)  Davlos 1001 

Recovery   of -from    producer   or    other    gas.    (P) 

Mooro 332r 

Separation  of from  gases.     (P)  llanncmann 588 

Treatment   of to    convert    hydrocarbons   of   high 

boiling   point   Into   hydrocarbons  ol  low   speclflo 
gravity  and  with  a  low  boiling  point.    (P)  Melamld 

and  GrOtzlnger -958,  959r 

vacuum-;     Hydroxy   compounds   and    bases   of . 

Pictet  and  others 968 

vapours  ;  Apparatus  lor  separating irora  illuminat- 
ing or  other  gases.     (P)  Scott  and  others 1126 

works  ;  Reporton by  the  Alkali  Inspector 991 

Taranakl  Ironsand  ;    Titanium,  phosphorus,  and  vanadium 

in .    Donovan  and  others 292 

Tarry  substances  ;   Action  ol  sulphur  monochlorlde  on . 

Meigs 020 

Tars;      Production     ol from     bituminous     materials. 

Ingram 1172 

as    temporary   silt,  tltutes    for    heavy    petroleum   oils 

M e    587 

Tartar,   cream   of;     Manufacture   ol     -     In    B     *'Mralla. 

Ilargrcavrs 350 

Manufacture  ol  mixed  and  soda  cream  ol  (P) 

Gladys! 137 

Tartaric  »dd  ;    Detection  of in  po  anoe  ol  citric  add. 

Broeksmll H"» 

and     dlpotasslum     tartrate;      Ch al     equilibrium 

between      -    as  hash  rbi   di 

With    lids    salt.      Paul 6131 

Tartraiine;    Hodlflcatl f  Prl  ■■     ■  iratlon 

ol  the  seven  permitted  ooal-tai  dyes,  to  Include 

.    Kstes   4:1 

Tarwad  bark  as  tanning  agent.     Limaye 613 

Tasmania  ;   Tungsten  and  molybdenum  ores  In 86 
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oils ; 

oils  ; 


oils; 

oils; 


oils; 

oils: 


oils; 
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TACK 
"  Tchernozlom  "  ;    Method  of  sterilising  and  .hi.  iro  forming 

soil  used  in  studying .    Skalskl] 298 

Technical   Organisations;     Report  of   Ontario    Branch   of 

Joint  Committee  ol 680 

Tochnochemlcnl  problems  ;    Some  present-day  ■ -.    Bacon        9 

Teeth;    Artificial  resin  preparation  for  treating .    (P) 

Albrecht  91 

Telephone  circuits  ;   Insulation  of  condensers  for .    (P) 

ionics 1184 

Tellurioacld ;  Reduction  ol — ■ — .    Benger 1233 

Tellurium;    Behaviour  ol towards  hydrogen  peroxide. 

Bchluck  31 

-silver  ;  Met  allographs  investigation  of  the  system . 

Chlkashlge  and  Salto 141 

Temperance  stout  ;   Manufacture  of .    (P)  Kulin 97 

Temperature    of    gases  or  superheated  steam;    Automatic 

regulation   of .    (P)   Parkyn 201 

measurements  in   Bessemer  and  open-hearth   practice. 

Burgess 605 

measurements  In  clay  works  practice.    Cobb    551 

measuring  instrument.     (P)  Spooner.  and  Westlnghouse 

Electric  and   .Manufacturing  Co 738 

Temperatures,  high  ;    Automatic  control  and  mcasMrement 

of  Brown 1164 

high;     Measurement    of by    means    of    inittcry 

materials.    Watldn 1167 

high;    Measurement  of without  platinum  instru- 
ments.    Neumann    521 

high;   Production  and  measurement  of .     Northrup  1101 

low  J    Method  of  attaining .    (P)  Mewcs 377 

Tempering  furnaces.    (P)  BmaUwood 3d 

metals  by  means  of  gas.    Walter 770 

metals;    Process  and  apparatus  for  forming  and . 

(P)  Rockefeller  Motor  Co.,  and  Fay 653 

Tennis-gut;    Manufacture  of .    (P)   kimata 931 

Terne  ;    Coating  metal  plates  with .     (P)  Taylor 721 

plates;   Ministry  of  Munitions  order  relating  Ui ...     947 

Terpene  derivatives  j  HydrogonMngolennlc .    <P)  Paul    163 

A    new    synthetic :      fenchylcne,    Nametkln    and 

Rushenccva 304 

Terpene*  ;  Autoxidatioii  of In  the  light.     Semagiotto  . .     613 

Converting    mineral   oils   Into .    (P)  Ramnge,  and 

Bostaph  Engineering  Co 637 

Terra-cotUi  glazes  ;   Influence  of  variable  silica  and  alumina 

on .    Keclcr   7 1  fi 

glazes;    White at  cones  0  and  7.     Hill B70 

Manufacture  of.     (P)  Miuton  and  llerh.st 888 

Terrestrial  heat ;   Utilisation  of .    I.uiggi  28 

Test-bars  of  bronzes,  etc.;   Oomparatlve  tests  on —   and 

on  actual  eastings.     Corse  and  ComstOCk 127tl 

Testllupln,    n    new    sol. stain. •    prepared    from    beer    >• 

Moufang  and   .Mayer 901 

Testing    materials    by    unpad  ;     Apparatus   for .    (P) 

Avery.  Ltd.,  anil  others C16r 

Tetra  an&radlphenyl-p-azonhenylene,  a  product  of  oxidation 
of    p*phenylenediamine    by    hydrogen    peroxtdt  . 

Heidtuehka  and  Qoldstdn 1002 

Tetraklsazo  dycatuiTs.    6m  uiuh-r  Azo  dyestuffs. 
Tetrauiethyldlamlnodiiiii  Uiylethyluirliliiyl    benznate   hydro- 
chloride ;    Tests  lor .    Ilankin 565 

Tetranltroanlllne.    Van    Duln 1030 

Tetraphoephntc  ;    Fertiliser  trials  with  In   Piedmont     rice 

fields.    Marcarelll  and   Kovelll 897 

Tctryl.    Se*  Trlnltrophonylmethylnltramlne 
Textile  labrlcs.    See  wider  Fabrics. 
llhres.     .See  under  Fibres. 

Industry  In   Australia 1079 

materials,  artificial ;   Manufacture  of .    (P)  Llllen- 

feld   383r 

materials  ;    Process  for  producing  foam  for  degreaslng, 
soaping,  mordanting,  dyeing,  degumrning,  or  other 

t  real  inent  ol .     (P)  Clavsl 80, 1006r 

materials;  Producing  colours  on .    (P)  Chester 870r 

materials;    Production  of .    (P)  Van  Diggelen 28r 

materials-.      Pirating  -with    d\c    and    other   lii|ilors. 

(P)  Singleton  870 

materials:    Weighting,  Axing,  mordanting  dyelng,and 

bleaching by   means  of   foam,    (p)   Soi     fls 

Telnture  el  d'  Ipprel  Clavel,  and  Llndenmeyer    133.  eiir 

plants:    Industrial  retting  of by  mlcro-blological 

action,     itossi 79 

substances;  Conveying         in  the  washing,  bleaching; 

and  like  treatment  thereof.  (P)  Taylor  and  others..     451 
Textiles;    Manufacture  of  1  product  analogous  to  laathai 
11  in         .     (P)Akticsel  kabel  Drivremmefabriken 

"  Dana  " 80 

Paper-yarn    —  and   tlu-ir  dyeing  and    Imnragnatlon. 

Certesi 287 

Production  of  foam  for  treatment  ol .    (P)  801 

Telnture  et  d'Appret  d-dev.  clavel,  and   Linden- 

meyei       I33r 

Production    of    white    silica    fur    finishing .    d') 

Varcoe  712 
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Textiles — cord. 

Treating with  oxidising,  reducing,  or  inert  gases  in 

the  form  of  foam.      (P)  Soc.  de  Teinture  et  d'ApprSt 

ci-dev.  Clavel,  and  I.indenmeyer 133r 

Treatment    of for    preserving    or    restoring    their 

colour.    (P)   Cross 383 

Thcbaine  ;    Conversion  of into  hydroxycodeinone  and 

its  derivatives.    Freund  and  Speyer 303 

Theobromine;    Determination  of : 

Debourdeaux      612 

Radford  and  Brewer 978 

Determination  of in  cocoa  and  chocolate.     Savini  98 

Thermal  conductivity  of  metals  ;   New  effect  relative  to  the 

thermo-electricity  and .     Benedicks 36 

values  of  fats  and  oils.    The  sulphuric  acid  or  Maiimene" 

value.    Harden  and  Dover 1138 

Thermo-couple  ;  New  type  of .     Rogers 1106 

Nichrome-constantan .    Woodward  and  Harrison . .     907 

Thermo-couples;  Burying  the  cold-junction  of .  Whipple  1163 

Calorised  iron  as  an  element  for .    Kowalie 1248 

Thermo-electric  couple.     (P)  Bristol,  and  Bristol  Co 239 

properties  of    certain    polymorphous   metals.      Lasch- 

tschenko  and  others    293 

pyrometers:  Base-metal .    Darling 1167 

pyrometry  ;    Remediable  causes  of  unreliability  in 

especially  in  systems  of  the  base-metal  type.     Stone  1168 
Thermo-electricity  of  metals  ;    New  effect  relative  to  the 

thermal  conductivity  and .    Benedicks 36 

Thermo-element    without    platinum    for    measuring    high 

temperatures.     Neumann 521 

Thermometer  unit  ;  Electrical  resistance .     (T)  Packard, 

and  Cutler-  Hammer  Mfg.  Co 908 

Thermostat;      A    high-temperature .    Haughton     and 

Hanson    1039 

Thermostats  : 

(P)  Grundy  l2Mr 

(P)  Hearson    75r 

Thiazine  dyestuffs  : 

Methylene   Azure;    Preparation   of .     Tribondeau 

and    Dubreuil    500 

Methylene   Blue;    Manufacture  of  derivatives  of 

for  microscopy.    Tribondeau  and  Dubreuil 500 

Methylene  Blue  ;   Use  of  as  a  reagent  in  chemical 

analysis.        Application     to     the     detection     and 
determination  of  perchlorates  in   Chile    saltpetre. 

Monnier  49 

Methylene  Blue  group  ;  Dyestuffs  of  the .  Kehroiann     209 

Methylene    Violet  ;    Preparation  of .     Tribondeau 

and    Dubreuil 500 

Thickening    agent    for    printing    colours    and    sizing.    (P) 

Zaesle 610 

apparatus  for  slimes  and  pulp.     (P)  Moore 917 

and  filtration  of  colours  and  the  like.    (P)  Jung 347 

solutions,  emulsions,  and  the  like.    (P)  Askenasy,  and 

A.-G.  f.  Chem.  Prod.  Scheidemandel 1039 

Ihio barbituric  acid  as  a  reagent  for  ketohexoses.      I'laisance     560 

Thiocarbamide.     See  Thiourea. 

Thiocyanates  ;  Detection  of- — — .    Curt  man  and  Harris. .. ,       30 

Interference  of in   the  detection   of  iodides   with 

palladium.     Curtman  and  Harris 337 

"  Thlogen  "   process  for  recovering  sulphur  dioxide   from 

Bmelter    fumes.     Young 606 

process  for  recovering  sulphur  from  sulphur  dioxide  in 

smelter  gases;    Wet .    Wells 1133 

Tbiophen  ;  Manufacture  of from  acetylene.    (P)  Chem. 

Fabr.  Rhenania,  and  others 1194 

series  ;   Preparation  of  ketones  of  the .    (P)  Stein- 

kopf    638 

ThloBulphate  ;  Titration  of  Iodine  with .    Kempf 671 

Thiourea  compounds  of  arsanilic  acid,  its  homologues  and 

derivatives;    Preparation  of .    (P)  Thorns 403 

Formation  of  guanidlne  from .    Schmidt    1027 

Thioureas ;     Manufacture    of    mixed    aromatic .    (P) 

Bayer  und  Co 1248? 

ol  the  naphthalene  series  ;    Manufacture  of .    (P) 

Bayer  und  Co 906 

Thioxanthone  series;    Studies  in   the .    Ullmann   and 

Von     Glenck 209 

Thoria  ;    Influence  of  size  of  granules  on  action  of  hydro- 
chloric acid  on .    Podszus 925 

minerals  in  Ceylon ijii :; 

Thorium  minerals  in  Ceylon  ;  Recent  work  on 88 

Production  of  alloys  of with  tungsten,  molybdenum, 

tantalum,  etc.    (P)  Podszus 929 

Separating from  soda  solutions  containing  thorium 

oxalate.     (P)Kreidl 926 

Thorium  oxalate  ;    Separating  thorium  from  soda  solutions 

containing .    (P)    Kreidl 926 

Thrall  oil  Held  ;   Ozokerite  from  the .    Schoch 25 

Threads,  animal  ;  Finishing .    (P)  Anders,  and  Roessler 

and  Hasslacher  Chemical  Co 212 

of  artificial  silk  and  the  like  ;    Apparatus  for  treat- 
ing  : 

(P)  De  Chardonnet 1232r 

<F)  Linfoot,  and  Courtaulds,  Ltd 870r 


(P) 


Threads — cont. 

of    artificial    silk  ;     Process    for    obtaining  - 

Leduc  and  Jacquemin 

Production  of  glossy from  viscose! '  (P)  Birol'i 

warp- ;      Apparatus    for    washing after    printing 

(P)  Zinnuermann   


335r 
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596 
218 

877 
963 

504 

867 

631 

458 
388 

351 


Thymol;     Solution    of in    carbon    tetrachloride. 

Ferguson,  and  Pyrene  Manufacturing  Co 

Thymol-mercuric  acetate.  See  Hydrargyrum  thymolo-acdicum. 

Thymolphthalein  ;    Application  of in  determination  of 

true  neutrality  in  water,  and  analysis  of  limestone 
and  ammonium  salts.    Moir 

Tile,    drain- ;    Comparison    between    sodium  sulphate  and 

freezing  tests  for .     Staley 

spraying    chambers;     Sanitary .    (P)    Liilibridge 

and  American  Encaustic  Tiling  Co ' 

Tiles;   Composition  for .     (P)  Boving ... 

floor-;    Classification   of as   related   to'  degree  of 

vitrification.    Pence 

Kilns  or  ovens  for  firing ■.     (P)  WeVt'andLewis 

Manufacture  of .    (P)  Howells 

Tilia  americana ;  Composition  of  wood  of .    Schorger.. 

Timber;   Antiseptic  treatment  of in  India.    Pearson 

Impregnating with  a  preservative.     (P)  Goss 

Preservation  of from  boring  organisms 

See  also  Lumber  and  Wood. 

Tin  ;   Adsorption  of by  proteins.     Goss 

antimony,  lead,  and  copper  ;  Analysis  of  alloys  of -. 

Hagmaier    

and  antimony  ;  Separation  of by  hydrogen  sulphide 

in  hydrochloricacidsolution.     Prim 737 

-bismuth  alloys  ;   Constitution  of .    Bucher 65» 

-cadmium  alloys  ;   Constitution  of .    Bucher  .    ,'.'..  65'" 

chrome  red  glazes  between  cones  2  and  S.     Itadcliffe  and 

Walduck    g^ 

Coating  metal  plates  with .    (P)  Taylor 721 

concentrate  ;  Wet  assay  of .    Hutchin .'         '.    "93 

Electro-analysis    of without    platinum    electrodes. 

Batuecas  355 

Extraction  of from  cassiterite  and  oxidation  "pro- 
ducts of  tin.    (P)  Micliaud  and  Delasson 142   145r 

Furnace  for  recovery  of from  scrap.    (P)  Gausche- 

raann 601 

ore  slimes  ;  Treatment  of on  Cornish  frames,  witli 

particular  reference  to  the  effect  of  surface.  Truscott  1276 

ores  ;  Method  for  assaying .    nendersou 389 

Phosphor ,    and    a    volumetric    method    for    its 

analysis.     Lee  and  others 927 

-plate;      By-products    from    manufacture   of as 

feeding  stuffs 1145 

-plate;    Detinning  and   analysis  of — — .    Heise   and 

Clemente  553 

-plate;   Manufacture  of .    (P)  Mueller  and  Mueller    929 

-plates  ;  Ministry  of  Munitions  order  relating  to 947 

•plates  ;   Process  for  heating .    (P)  Smith    294 

-plates  and  sheets  ;   Apparatus  for  manufacture  of . 

(P)  Thomas  and  others .' 1100 

Recovery  of- from  scrap  or  waste  sheet  metal  or 

sheet  metal  articles.     (P)  Leaver  and  Hosaok 507 

Solution  of — —  by  canned  foods.    Goss 351 

and  tungsten  ;  Separationof — — in  tin-bearing  tungsten 

ores.    Travers    1 132 

Tin  oxide;    Direct  production  of  pure .    (P)  Terwelp  1094 

oxides  ;  Production  of- in  an  electric  furnace.    (P) 

Thompson  and  Scott 291 

Tinning  ;  Apparatus  for  treating  and  cleaning  metal  plates 

after .    (P)  Cole,  and  Abertillery  Works,  Ltd.  930r 

metal  plates  and  other  articles.    (P)  Dreymaun 1240 

sheet  metals.    (P)  Paetow  and  Lippmann 1013 

small    articles;      Mechanical    process     for .    (P) 

Zlegler 144 

Tins  ;    Treatment  of  waste in  a  dust  destructor.    (P) 

Lovegrove 191 

Treatment   of    waste for    recovering   solder.    (P) 

Lovegrove  noi 

Tints   on    animal    fibres ;     Producing    fast .    (P)    Soc. 

Chem.  Ind.  in  Basle 709r 

Titanic  acid  pigment  products;    Manufacture  of .    (P) 

Titanium  Al!oy  Manufacturing  Co 1139 

products;    Manufacture  of .    (P)  Titanium  Alloy 

Manufacturing  Co *  1048r 

Titanic  oxide;    Manufacture  of — — .    (P)  Titanium  Alloy 

.Manufacturing  Co 7l2r 

Manufacture  of  pure fr basic  titanic  sulphate 

products.     (P)  Barton,  and  Titanium  Alloy  Manu- 
facturing Co 659 

Manufacture  of from  titanlferous-ferruginous  sob- 
stances.    (P)  Titanium  Alloy  Manufacturing  Co... .   7i2r 

pigments  ;    Manufacture  of  composite : 

(P)  Barton,  and  Titanium  Alloy  Manufacturing 

Co 659,1019,1065,1140/ 

(P)  Titanium  Alloy  Manufacturing  Co.    604,  004r,  604r 

products;    Production  of  composite .    (P)  Bart.m, 

and  Titanium  Alloy  Manufacturing  Co 91,  659 

•zinc   oxide-silica-soda ;     Microscopic   investigation    of 

some  compounds  noted  In  the  system .    Klein 

and  Brown    , 878 
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Titanic    products;     Manufaet lire    of .    (P)    Titanium 

All.»y  Manufacturing  Co 647r 

siiliihnic  products  ;   Manufacture  of  basic and  pure 

in  uric  oxide  therefrom.     (P)  Barton,  and  Titanium 

Alloy  Manufacturing  Co 059 

Titaniferoiis  iron  urea  ;  Electric  smelting  of .    Stansfleld    881 

iron  ores  ;    Re  luction  of   .     (1')  Loke 1134 

Titanium  one  :    Distribution  and  uses  of 1012 

Preparation  of  pure .    Podsius 1012 

Production  of  alloys  of with  tungsten,  molybdenum, 

tantalum,  etc.    (P)  Podszus 920 

in  Taranaki  Ironaand.     Donovan  and  others 292 

Titanium  dioxide  and  carbon  dioxide  ;  Equilibrium  between 

in    alkali,    lime-alkali,    and    alkali    aluminate 

fusions.    .Niggli 043 

oxide  ;  Manufacture  of .    (P)  Barton,  and  Titanium 

Alloy  Manufacturing  Co 84.  81,  84, 1047 

■oxygen  compounds  ;   Manufacture  of .    (P)  Norske 

Aktieselskab  for  Elektrokem.  1ml.  Norsk  Industri- 

Bypotekbank    1272 

Titration  :    Apparatus  for  electrometrlo depending  on 

change   of  oxidation    potential.    Kelley   and 

others    1011 

In  stages  by  means  of  two  indicators.  ELelchard 399 

Tobacco;  Dehydrating  and  curing .     (P)  Benjamin  008,1065 

Determination  of  nicotine  in    — .    Tingle  and  Ferguson    234 
leaves;    Examination  of  methods  of  estimating  nitro- 
genous sub. tames  ill— — .     Paris 600 

-plant  beds  ;    Sterilising  soil  for .    (P)  \oung  and 

Chapman 500 

plants;    Process  for  treating  the  green  juice  of . 

(PJ  Oelenhelni I03r 

smoke;     Rcmival  of    D  >" ■    T6th   and 

Dangelmajer 100 

o-Tolidine  ;    Determination  of  nitrates  in  sewage  by  means 

oi .     Phelps  and  Slioub 1020 

Toluene;  Action  of on  fermentation  processes.  Buchner 

and  Skraup 1189 

Analysis  of  light  oils  for  benzene,   xylene,  and . 

Egloff 498 

Determination  of in  coal  tar  oils.    Harker 590 

Determination  of in  crude  benzols.     Spielmann  and 

Petrie  832 

Electrochemical     chlorination     of .    Fichter     and 

Glantzstein  207 

extraction  from  coal  gas.     Applebee 635 

Heat  of  combustion  el ■     Richards  and  Davis 474 

Oil  washing  I  >r  recovery  of from  coal-gas.    Adam    331 

from  petroleum      Bender 532 

Preparation  of  nitro -derivatives  of .     Kldokoro..  .  1065 

Production  of .    (P)  Sliton 

Products  of  the  action  of  heat  on .    Meyer  and 

Hofmann    Sua 

Proposed  manufacture  of in  Australia To;, 

Sources  of for  high  explosives.     Ithead 764 

Ses  also  Toluol. 

Toluol  in  coal-gas;    Apparatus  for  determination  of . 



Gas  washing  for :   analysis  ol  products;    control 

of   stills.     Edwards 

containing  paraffins ;  Nitration  of .    (P)  FlQrschetm, 

and    Wui   Explosives  Co 070 

Manufacture  of : 

(P)  Evans,  and  Vnitcd  Gas  Improvement  Co.  . .  .     866 

(P)  Gartley     I231r 

(l'i  Qartiey,  and  United  Gas  Improvement  Co...    038 

Production    of from    heavy    oils.    (P)    Anderson 

an  I  Meikle 1001 

Recovery  of—     m  gas-works 12811 

See  alto  Toluene. 
O-Tolylhydrazlne  as  a  sensitive  reagent  for  d-galactosc.     Van 

'drr   Ilaar 1022 

p-Tolylhydrazones    of    f-arabinosc,     rhanun.se.     fucose,     d- 

mannose,  and  ./-galactose.    Van  der  Haar 662 

Tool-steel  alloys.     (P)  Furness  and  i  thers 142 

Tool-     I  6d  cast  steel .    Qrenef I27i> 

Tow;   Manufacture  of from  esparto.     (P)  Trlgos 131 

Towers;     Packing  or   Oiling   for   absorption,    recovery,   or 

scrubbing .     (P)  Hates  and   Bobinson 1170 

Toxicity  of  various  benzene  dcrivatr  Moon..     939 

Toxins;      Adsorption     of by     aluminium     hydroxide. 

Rakuzin  and  Filer 303 

Manufacture  of by  oxidlstngfermente.      (P)  Boldln 

and  Bttront 732r 

Optical  activity  of .    Rakuzin 732 

plant-;    Soil  i  which  Inhibit  the  action  of 

.    Truog  and  Sykora 059 

Trade  after  the  war;   Financial  faculties  f-r         especially 
in  relation  to  raw  materials  and  conversion  oi  »■ 
during   and    alter   the    war  :     report    ol    committee  of 

1.  oi  Ion  chamber  of  Commerce 21 

marks;  Interests  of  British  and  enemy  subjects  in  -  407 

Trades  of  primary  Importance  ;    I.l-t  of 308 

Transference  of  heat  between  liquids  and  vapours  or  gases  ; 

Devices  for .     (P)  Sawyer  and  lllst.m 684 

of  loose  material;    Method   and   means  for .    (P) 

Blyth   and    Llster-Kaye 635 


37s 
539 


r.ic.B 
Transfers  for  earthenware,  china,  glass,  and  enamelled  goods 

Production  of .    (P)  Brindlcy 85 

Transportation  of  grain  and  granular  materials;    Vacuum 

pumps  or   compressors  used   for  pneumatic . 

lentham,  and  Simon,  Ltd 1263 

of  liquid-  ; 

Baxter    122.1. 

Eisenhart 1226 

and  storage  of  liquids  in  small  packages.    Adkins 1226 

Trass;    Production  of  metal  coatings  on .    (P)  Sanders     33r 

Treasurer  ;   Statement  of  honorary 740 

Treating    metals   and   other    materials   by    bent  ;    Method 

ol •.    (P)  De  Bats  and  others 391 

Triarjimcthanedyestuffs  fast  to  light  ;  Manufacture  of . 

(P)Melster   Lucius,  n.  Pruning 287 

Triarylmethaneazo   dyestuffs;    Manufacture  of   leuco 

and  of  their  copper  cumin. unds.     (P)  Soc.  Cheiu. 

Ind.  in  Basle 1002 

dyestuffs;     Manufacture    of    leuco and    of    tin  ir 

metal  compounds  and  their  application  in  dyeing. 

I  hem.  Ind.  in  Basle 1002 

Trlbromo-tertlary-butyl    alcohol;     Acetic    ester  of  . 

Udricb  and  Beckwith 100 

Tricalcium     aluminate;      Formation     of in     Portland 

cement.    Campbell 1236 

Trldymlte  :   Conditions  of  stability  of .    Le  Chatelier. .     964 

Formation  of in  silica  bricks.     Le  Chatelier 964 

Tritiuloo.'ii-tortiarv-lmtvl    alcohols;      Derivatives    of  . 

Aldrich  ami  Beckwith 100 

Trlmethylglucose  from  cellulose.    Dcnham  and  Woodhousc    007 

t-Tllnltrobenzene ;     Additive     compounds    of .    Sud- 

borough  12S 

Additive  compounds  of with  amino-derivatives  of 

0   nil  lex  aromatic  hydrocarbons.    Cadre  and  Sud- 

borough 128 

Preparation    and    properties    of .    Radclifle    and 

Pollitt    269r 

Trinitro-fcrf-biityltoluene  ;    Preparation  of .     Kldokoro  1065 

Trinitrophcnylmeth\  In  it  famine.     Van  Duin 1030 

Trinitrotoluene;  Inspection  and  testing  of .     Stevens..  1029 

Manufacture  of .     (P)  Quart ieri lliur 

Order-ln-Councll  relating  to ui7 

Preparation    of .     Kidokoro     

U.S.  Navy  Department  specifications  for 164 

Trii  henylmetliane  dyes  ; 

Brilliant  Green  as  an  antiseptic.    Browning  and  others    161 

Kllect   of   additional   auxochromes  on   colour  of . 

GhOBh  and   Watson 1126 

Manufacture  of : 

1 1'  i  Melster    Lucius,  u.  Brtining 449 

(P)  Schmid'lin  and  Fischer 500 

Manufacture  of  blue .     (P)  Wilier,  and  Synthetic 

Patents  Co 4!9r 

Trisazo  dyestuffs.    See  under  Azo  dyestuffs. 

Troostite  ;    Formation  of .     Dejean 965 

Tropacccaine  ;  Tests  for — — .    Hankin 666 

Troplnone  ;  Synthesis  of .    Bobinson 1062 

Trypallavine.     See  Flavine  under  Acridine  dyestuffs. 

Tryptase  ;     feast .    Deniby 1023 

Tryptlo  digestion  ;    Optimum  reaction  of- — — .    Ding  and 

Hall    732 

enzymes;  Stabilising .     (P)  ltiebeiisalini    605 

Tube-mills.     (P)  Marcy    699 

-mills  ;   Grinding  in .    (P)  Schultz,  and  Smulih  and 

Co 633 

-mills;     Liner   for .    (P)  Johnson,   and   American 

Manganese  Steel  Co 1263 

Tubera   talep  extract  as   protective   colloid.     Gutbier  and 

Kriutle    943 

Tuberculin;     Adsorption    of    Koch's- by    aluminium 

hydroxide.     Rakuzin  and  Flier 305 

Selective    adsorption     of     Denys' by    aluminium 

hydroxide.     Rakuzin  and  Flier 734 

Tubers;    Preparing — —for  manufacture  of  dough  or  flour 

for  oread  or  bakers' wares.    (P)  Simons 733 

Cubes,  paper  ;   Experiments  with .    Rudeloff 592 

ai   ractorj  metal — — .    (P)     Coolldge,     and     General 

i  !li   trie  Co JSflr,  7J2 

Tubular  fabrics  ;    Device  for  drying .     (P)  Colin 28 

Tucum  oil.    -s.-e  under  Oils,  Fatty. 
Tung  oil.     .See  under  nils.  Fatty. 

Tungstates  of  cobalt-ammonium  compound!  ;    Use  of 

In  determination  of  cobalt,    Carnot 908 

Tung-ten    alloys;     Manufacture    of    high-percentage . 

(Pi  Qoldscbmldl  an  lOlftr 

coated  with  gold  or  gold-palladium  allo\.    (P)  Pahren- 

wald 889 

Coating with  noble  metals.     (P)  Fahrcnwahl 1016 

crystal-  ;   Manufacture  of  filiform for  incandescence 

electric  lamps.     Bottger 641 

electric    resistance    tube.    (P)    Coolldge,    and    Geueral 

Electric  Co 722 


SUBJECT  INDEX. 
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Tungsten— con*.  PAGE 

Electrolytic  behaviour  of — — .     Koerner 221 

Extraction  of from  tungsten  ores.    (P)  Butterflekl 

and    Ashworth 461r 

filaments;    Manufacture  of .    (P)  Oberlander,  and 

General  Electric  Co 128 

incandescence  lamps  ;    Exhausting .     (P)  Marshall, 

and  General  Electric  Co 26 

lamps  ;     Incandescence  — — .         (P)    Fricderich,    and 

General  Electric  Co 11V3 

Manufacture  of  coherent  ductile for  incandescence 

filaments.    (P)  Gmur  et  Cie 144 

manufacture  at  Widnes 1120 

-molybdenum  alloys.    Fahrenwald  400,  (P)  1010 

-nickel  articles  ;  Manufacture  of .    (P)  Humphries, 

and  Commercial  Research  Co 889 

ore  exports  from  Malaya 35 

ores  and  products  therefrom  ;  Trading  in 1249 

ores  ;  Separation  of  tin  and  tungsten  in  tin-bearing . 

Travers   1132 

ores  in  Tasmania 30 

Preparation    of    lumps   of .     Kremer 36 

Producing  homogeneous   articles  of   pure of   any 

desired  form : 

(P)  Voigtlander    650r 

(P)   Voigtlander  and  Lohmann     344r 

Production  of  alloys  of with  highly  infusible  metals 

having  oxides  which  cannot  be  completely  reduced 

by  hydrogen.     (P)  Podszas 929 

Production     of     malleable .    (P)     Helfgott,     and 

General  Electric  Co 223 

Production  of from  scheelite.    (P)  Butterlteld  and 

Ashworth 461r 

andtin  ;  Separation  of in  tin-bearing  tungsten  ores. 

Travers    1132 

Trading  in 1249 

See  also  Wolfram. 
Tungsten    borides  ;    Manufacture  of .    (P)    Wedekind, 

and    Pintsch    A.-G 548 

carbide;    Production  of  pieces  of of  any  desired 

size    or    shape.    (Pi    Voigtlander    und    Lohmann 

Metallfabr.   Ges 047 

silicides ;     Manufacture   of .    (P)    Wedekind,    and 

Pintsch  A.-G 518 

trioxide  ;  Extracting from  its  ores.     (P)  Rosenstein 

and  Simonds 1278 

Tunnel  dryer  for  drying  bricks,  retorts,  and  the  like.     (P) 

Price 12S6 

furnaces.    (P)  Stein  et  Cie 1263 

kiln  ;    Continuously  operated for  high-grade  clay- 
ware.     Barringer 715 

kilns;    (P)  Dressier 648 

muffle  furnaces  for  burning  ceramic  ware  and  heating 

metals,  chemicals,  and  other  materials.    (P)  Padelt     633 

ovens.     (P)Dressler 1275r 

Turbidity  In  beverages  containing  maltose  and /or  glucose; 

Rate  of  — — .    Homberger  and  Marvel 231 

of  liquids  ;    Instrument  for  measuring  the .    (P) 

Smith    1031 

Turf  briquettes.    See  under  Peat. 
Turkey-red.    See  under  Anthracene  dyestuffs. 

oil.    See  under  Oils.  Fatty. 
Turnips,   swede-;    Hydrolysis  of  soluble   protein   of . 

Williams    516 

Turpentine;   Action  of  driers  on .     Woodruansey 1253 

industry  of  India.     Pearson 632 

Manufacture  of .    (P)  Pissimisis  and  others 512 

oil  from  Pinits  pinaster  ;  Italian -.    Palazzo 403 

oil  recovered  in  the  digestion  of  sulphate  wood  pulp. 

Halse  and  Dedichen     658 

oil  from  various  species  of  pine  ;    Optical  activity  of 

.    Tsakalotos 930 

Turwah  bark  as  tanning  agent.     Limaye 513 

Twitchell  process  in  the  soap  and  candle  industry.    Ittner. .     181 

process  and  the  glycerine  trade.     Langmuir 180 

Typhoid  bacilli  in  faeces  and  water  ;  Search  for .  Dienert 

and   Mathieu 232 

Typhosus-coli  group  ;   Conversion  of  histidine  into  urocanic 

acicl  by  bacteria  of  the .     Raistrick 731 

Tyrosol.    See  jj-Hydroxyphenylethyl  alcohol. 


u 


Ucuhuba  oil.    See  under  Oils,  Fatty. 

Ultramarine;    Manufacture  of .    (P)  Bock 1103r 

Intra— violet  light  ;  Some  etfects  of  action  of on  cotton 

fabrics.     Dor£e  and    Dyer 211 

radiation  ;   Germicidal  action  of and  its  correlation 

with  selective  absorption.    Browning  and  Russ....   1140 

radiations;      Sterilising     apparatus     using -.    (P) 

Ceyes,  and  Cooper  Hewitt  Electric  Co 1062 

rays  j  Machine  for  subjecting  air  to  violet  and .    (P) 

i).i\  is  and  Market 233 

rays;     Obtaining by    spark    discharge,     (p)    Von 

Kowalski-Wierusz yor 


PAGE 

Underground    building-work;     Destruction   of by   the 

sulphur  of  peat  soils.    Kuhl 340 

Unfermented  beverages  ;   Man  lfacture  of •.    (P)  Heuser  42 

United  Kingdom  ;  Coke  production  of in  1915 282 

Food  supply  of -.     Report  of  lloyal  Society  Com- 
mittee    279 

Imports  of  cotton  seeds  into .     Vakil 685 

Mineral  output  of in  1916 1032 

Mineral  production  of in  1915 280 

Mineral  production  of in  1916 444 

•    mineral  resources  ;  New  branch  of  Ministry  of  Munitions 

for  development  of 459 

United  States ;  Definitions  of  and  standards  for  milk  products 

in 616 

Disinfection  of  hides  or  other  animal  by-products  for 

importation  into 39 

dyestuffs  industry  ;   Development  of  the 992 

Electrometallurgy  in  the in  1910 119 

Exports    from 909,  1250 

Gasoline  from  natural  gas  in  the 1 123 

Industrial  research  in  the .    Fleming «30 

mercury  industry -- > 

Mineral  and  metal  production  of 139 

Mineral  oil  exports  from in  1910 284 

Platinum  situation  in  the 719 

Potash  from  kelp  in  the -'■' 

Prohibited    exports '2o0 

"  Universal  "  dryer  ;    The  Schildc .     Parow 1121 

Unsaponifiable  matter;    Determination  of in  oils,  fats, 

and  waxes.     Wilkie 723 

Unsaturated  compounds  ;   Conversion  of into  saturated 

compounds.     (P)    Higgins 225r 

hydrocarbons;    Manufacture  of -.    (P)  Eldred  and 

others    999 

organic  compounds  ;    Action  of  anhydrous  aluminium 

chloride  on .     Gangloff  and  Henderson 850 

Uracil-cytosine  dinucleotide.     Jones  and  Read 978 

Uranium-nickel  alloy.     (P)  Keeney  and  others  1134 

Uranium  compounds ;    Purification  of  .     (P)   Parsons     646 

oxide  ;    Manufacture  of  .    (P)  Seil,  and  Standard 

Chemical  Co 215 

oxide;    Preparation  of  black .     Parsons   041 

oxides  ;  Manufacture  of .    (P)  Parsons 040 

Urea    and    calcium    nitrate  ;     Fertiliser    from    .    (P) 

Badische  Anilin  und  Soda  Fabr 5'JO,  560r 

Increase  of  dry  weight  of  yeast  in  presence  of as 

source  of  nitrogen.     Bokorny  1284 

Manufacture  of  .    (P)  Bucher,  and  Nitrogen  Pro- 
ducts Co 1195 

and  nitrous  acid  ;  Mechanism  of  the  interaction  of . 

Werner  H47 

Preparation  of from  sodium  cyanide.     Bucher  . .     452 

Preparation  of  a  stable  product  containing  hydrogen 

peroxide,  hippuric  acid,  and .    (P)  Weber,  and 

Roessler  and  Hasslacher  Chemical  Co 237 

Ureas  ;    Manufacture  of  mixed  aromatic  .    (P)  Bayer 

und  Co 1248r 

of  the  naphthalene  series  ;    Manufacture  of .    (P) 

Bayer  und  Co 90» 

Urease  ;  Formation  of by  bacteria.    Jacoby 901,  1106 

Stimulating  action  of  certain  substances  on  formation 

of ■  by  bacteria.    Jacoby  66o 

Urethane  ;    Influence  of  acid  radicles  containing  different 

alkyl  groups  on  the  narcotic  action  of .   Odaira     162 

Urine  ;    Colorimetric  determination  of  ammonia  in  . 

Folin  and  Bell •     572 

Determination    of    alcohol    in    .    Villadieu    and 

H6bert 237 

Determination    of    total    nitrogen    in    .    Justin- 

Mueller   •     238 

Urocanic  acid  ;  Conversion  of  histidine  into by  bacteria 

of  the  coli-typhosus  group.     Raistrick <31 

Urotropine.    See   Hexamethylcnetetramiue. 
Ursol.    .Seeji-Phenylenediamiue. 

V 

Vaccine  for  prevention  of  hog  cholera  ;  Manufacture  of  a . 

(P)  Duval  and  Couret -J' 

Vacua;    Method  and  means  for  obtaining  high  .    (P) 

General  Electric  Co 584.  1039 

Production  and  inailit   nance  of  high .     (P)  General 

Electric  Co 1088 

Vacuum  apparatus.    (P)  General  Electric  Co 4  is 

Device  for  producing  a  — .    (P)  Josse  and  others 75r 

drying  apparatus.    (P)  Taylor,  and  Shaw  and  Co.  ....     99a 
Method    of    producing    a   .    (P)    Langmuir,    and 

General  Electric  Co lu53 

mixing   machine  for   substances   sensitive   to    pressure 

and  friction.    (P)  WUhelmi  •     -u- 

pumps  and  compressors  used  for  pneumatic  transport 

of    grain    and    granular   materials.     (P)    Hcntham, 

and  Simon.  Ltd ~  ';'' 

pumps;    High  ;■■.■:■■■:; 

pumps;    Means  for  packing  the  pistons  i trie  acw 

.    (P)  Dreyfus -ul 
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Valency  and  antiseptic  power  ;   Relationship  between . 

Frledbergt  t  and  Joa  ihjmagln  ._.    665 

Valeric  acid  ;  strain  distillation  of  -  -  alone,  and  In  ad- 
mixture with  acetic,  propionic,  or  butyric  acid. 
Richmond 819 

Valves  fox  i trolling,  n  w  i  dng,  and  i>\  -pa  ung  flow  * « f  gas 

through  scrubbers,   puriflers,  condensers,  and  the 

like.    (P)  Dempster  and  Sons,  and  Horsfall I264r 

for  use  in  evaporating  apparatus,    (P)  ECestnei  Evapora- 
tor and  Engineering  Co.,  and  others 1227 

Vanadates  of  cobalt-ammonium  compoundi  :    Use  of 

in  determination  of  cobalt.    Carnot  908 

Vanadium-bearing  ores  ;    Treatment  of  .    (r)  Davis, 

and  Primos  Chemical  Go 655 

ami  molybdenum  ;  Treatment  of  ores  containing . 

(Pj  Pellegrin   1014 

ores  ;    l.iviviatlon  of with  alkali  sulphide  solution. 

(P)  Fester    89 

of In  alio;    ■  Nbrris 1178 

in  Taranakt  ironsand.     Donovan  and  others 292 

Volumetric  determination  of In  steel.    Iravers    .   1097 

Vancouver;   Alunite  deiioslts  in .    Clapp 29 

V.-uiiil.i  extract  ;   Standards  of  quality  for  ■ in  Canada    609 

Vanillin;     Qualitative    test    and    colorlmetrlc   method    fur 

determination  of  ■  — .    Estes 352 

Vaporising.    See  Evaporating. 

Vaporous  constituents  from  coal-gas  ;     New    method   ■  >! 

extracting    — — .    Lessing    103 

Vapour  pressures  of  metals  of  high  boiling  point.    Johnston  1132 
pressures  of  various  compounds  at  low  temperatures. 

Burrell  and  Robertson    Til 

pressures  of  zinc,  cadmium,  and  mercury.    Egerton  ..     140 

Vapours;     Apparatus   for   cooling   .    (P)   Jossc   and 

i  lensecke 800r 

Apparatus  for  separating from  gas  and  other  Quids. 

(P)  Krohrleb    585 

Electrical  apparatus   for   extracting  dust  from  . 

(P)  Ballot  and  Poussin  I2G3 

and  liquids  |    Devices  for  transference  of  heat  between 

.    (P)  Sawyer  and  Illston  684 

PuriBcation  of by  the  dry  method.    (!')  Crosse  . .     586 

Reactions  between  .    (P)  Lacy  163 

Varnish  analysis  and  control.     Seaton  and  others 148 

bases ;  Manufacture  of -.    (P)  Ellis  and  others 894 

Burmese  black • mis 

material ;    Manufacture  of  .     (P)  Ellis  and  others  1242 

-rem. vini;    composition.    (P)     Kllis,     and     t'hadeloid 

Chemical  Co 894 

solvents.    (P)  Patty,  and  Chalelold  Chemical  Co 1019 

Varnished  surfaces  ;   Treatment  of  decorative .     (P) 

Hadlleld  and  I'.awtrce 1130 

Varnishes;  Manufacture  of .  (!')  Ten  isse,  and  Indes- 
tructible  Paint   Co 347r 

oil;    Determination  of  volatile  thinners  in .     1>, 

Waele  and  Smith    003 

Substitutes  for  drying  oils  as  a  medium  for .    (P) 

R61nn    20n 

Viscosityof .    Seaton  and  others lis 

Vegetable  1 Istuffs  ;  Manufacture  of  1  he  at  slmllable  organic 

phosphorus    compound    contained    in    — ■ — .    (1') 

I  In  in.  Ind.  in  Hash-  1191 

materials;    Treatment  of  liguillcd  fur  pre 

or  restoring  their  colour.    (P)  Cross  383 

matter  ;    Power  presses  for  extracting  tlr.ids  from . 

(P)  Fiddyment    1227 

oils.    See  iiicf-r  Oils,   1  im\ 

substances  ;   Apparatus  foi  harvesting  the  constituents 

of — — .distilling  and  purifying  them.    (P)  freeman    959 
substances ;    Determination  01  potassium  and  sodium 

in   .     Pellet 1109 

substances;  Kilns  for  drying .    (P)  Andersen  ....   4«3r 

Vegetables  :    Apparatus  for  drying  : 

fP)  Beckworth   and    Hobson    903 

(P)  Hewett    B58,  1087 

'  insenring  fresh  .    (P)  Schnelble  1287 

Conversion  of Into  dried  products.    Valvassorl  ..     169 

Drying  of 1151 

1  p.  Beckworth  and  Hobson 

Pn  serving .    ii'i  Von  Bplet 1001 

1      ervlng—     fresh.    (P)  Franks 

Veronal     See  Diethyl  barbituric  add. 

Vessels  for  containing  acids  and  other  liquids.     (P)  Hay  hurst    1  121 

Victoria  ;   Brown  coal  deposits  in 203 

Vina         cane-;   Determination  of  reducing  sugars  in 

and  in  in  ilasses,  for  calculating  the  amount  of  sugar 

fermented.      Pellet    467 

cane-;    Utilisation  of  the   fertiliser  constituents  con- 
tained in .     Cross  and  Harris    897 

Vine   mildew;    Silver  nu,  Initio   as    -nl.-t  it  ut  •■   f.,r   copper 

sulphate  in  oombattng .    Von  Degen  I  u>7 

Vinegar;  Changes  undergone  by  elder  during  fermentation, 
prolonged   storage,  and  conversion  Into  In 

rotating  generators.    Hartman  and  Tolman     . . .«.   1024 
ctder  ;   Vol  Ing  substance  in    —  .    Balcom    850 

Manufacture  of .     Mitchell    1214 
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Vinyl  est.-rs ;  m  umi.c  ture  of  plastic  compositions  from  poly- 
merised  .    (IM  Chem.  I'ahr.  ttrieshelm-Etolitron  HS5r 

Violet  rays;   Machine  for  subjecting  air  to  ultra-violet  and 

.     (P)   Davis  and   Marked 233 

Viroln  bieuhyba,  Humb.  ;    Fatty  oil  of  .     Bolton  and 

Hewei  345 

Viscid  material;    Apparatus  for  reducing  more  or  less . 

in  bilk,  to  ttie  condition  of  a  layer  or  film.    (P) 
SOnsthagen  and  Bernhard  996 

v    cometer;   A  mercurial .    Lldstone  ....  270,  errata,  317 

Viscometers.    (I')  luig-ts  1031 

VI        '  ;    Packing  rings  from .    (P)  Chem.  Fabr.  von 

Heyden    593 

Production  of  glossy  threads  from .    (P)Blroll..    707 

Viscosity  of  fluids;    Apparatus  for  ascertaining  the  . 

(P)  Qrosvenor,  and  Perkins  Glue  Ct 1065 

Of  liquids  ;    Method  of  measuring .     (P)  Collins  ..  672 

of  lubricating  oils ;  Testing  the  .    Dubrisay 1123 

of  rubber  solutions.    Van  Kossera  1104 

of  starch  ;    Determination  of  - — —  for  mill  purposes. 

MncNIdcr    899 

of  varnishes.     Seaton  and  others    Us 

of  very  viscous  media;    Measurement  of  the  absolute 

■ .    Sheppard  670 

Visits  to  works 831 

Vitainlnc  content  of  brewers' yeast.     Seidell 562 

pre]  aratlon  ;   Highly  active thoroughly  freed  from 

Inactive    ingredients,      (P)    80c.    (hem.    lnd.    in 

P.aslc 1004,  1148r 

from  yeast  ;  Fractionation  of  the  phosphotungstlc 
acid  precipitate  with  acetone  for  the  preparation 

of .    Funk    ::ta 

Vltarolnes;   Chemical  nature  of .    Williams    609 

Vitriol.    See  Sulphuric  acid. 

Vivanc  m  r.-  1003 

Volatile  acids.     .Sre  under  Acids. 

matters;    Extracting      —  from  coal,  shales,  lignites, 

and  similar  materials.     (P)  Uu&sey 958 

organic  bodli  -      Deodorising  and  clarifying  .    (P) 

Hall    1089 

products  distilh-d  from  carbonaceous  materials;  Ob- 
taining  .    (P)  Prloleau 26/ 

products;    Separation  of  — —  from  solid  carbonaceous 

material.    (P)  White  288 

Volatility  of  organic  compounds  as  an  index  of  the  toxicity 

of  their  vapours  to  insects.    Moore 1146 

Voltaic.    See  Electric. 

Voltameter,  silver;    Volume  effect  in  the  .    Rosa  and 

Ymal   391 

Volumeter;  A  universal  gas .     Dcming 1248 

Vulcanlsable    compositions;     Manufacture    of    — — .    (P) 

Campbell 151 

elastic  in  hi      tfacture  of for  use  as  rubber 

substitutes.    (P)  All-Cohen   1140 

plastics  and  fibrous  filaments;  Manufacture  of  articles 
embodying  .  (P)  Price,  and  Rubber  Re- 
generating Co 297 

Vulcani-atioii  accelerators  and  their  mode  of  action.    Twlss    786 

accelerators  ;  organic : 

Peachey  321 

Spence 118 

Apparatus  for  .     (P)  Soc.  pour  la  Prod,  ct  Vente 

1 1  icles  en  Caoutchouc  "  Bogatyr,"  and  Talaiay  1185 
catal 

Peachey    950 

Twlss 1078 

Circulating  and  exhausting  apparatus  for  .    (P) 

Qoodyear'e  Metallic  Kubbei  shew  Co 151 

Coefficient  of    —  as  a  check  on  the  state  of  cure  of 

rul.lM-r.     De  Vries    296 

Coefflclentof-  -  -and  state  of  cure  of  rubber.    Behldxo- 

witxandQoldsbrough 396 

Dinn  thylsmine  dinicthylaniinoditliiocarbamnte,the  most 

practical  accelerator  of .    Hutin 1140 

of    plastics,    i'j„    rubber.     (I')    Randall,    and    Boston 

Rubber  Shoe  Oo 347 

process;   Catalytic  acceleration  of  the .    Peachey    421 

r.-sults  obtained  with  rubbers  from  seven  plantations. 

Schtdrowitz  and  Qoldsbrough  971 

of  rubber  : 

Dubosc    296 

il'j  Ostromlslensky,  and  New  York  Hoping  and 

Packing  Oo 1243 

(P)  Price,  and   Rubber  Regenerating  Co 1140 

of  rubber  by  agente  other  than  sulphur.    Stevens  ....    107 
of  rubber  articles.     (P)   Whittelsey,  and  Rubber  Re- 
generating Oo 1 105 

of  rubber;  Chemistry  ol —  .    Twlss  782 

of  rubber  or  rubber  compounds.    (P)  Hofer  1243 

of  rubber  and  rubber  compounds  and  substitutes.     (P) 

It-  yl    659 

of  rubber  and  similar  substances  : 

(P)  Bernstein    lW5r 

(Pi  Dunlop  Rubber  Co.,  and  Twlss  1185 

Cam  1-  II   92,  1280 
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Vulcanised   fibre ;    Eliminating  and   recovering  acids  and 

salts    from .     (P)    Tiffany,    and    Continental 

Fibre  Co 708 

fibre ;      Manufacture    and    treatment    of    ■.     (P) 

Diamond  State  Fibre  Co 1232r,  1232r 

fibre  ;  Treatment  of .     (P)  Oye    544,  1004r 

oils  ;   Preparation  of  solutions  of obtained  by  the 

action  of  sulphur  chloride,  in  amyl  acetate.     (P) 

Poto    151 

Vulcanite  ;    Electrical  insulating  material  resembling  — — . 

(P)  Chivera  and  Marter 895 
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Walls;   Fire-resisting  composition  for .     (P)  Ardagh  ..     965 

Sound-absorbing   material  for  .     (P)   Sabine   and 

Guastavino    1 237 

Walnut  cake  as  feeding-stuff.     Kling 10C0 

shells  ;  Tannin  content  of  green  — — .     Paessler 605 

War  ;  Chemists  in 278 

Development  of  important  chemical  industries  in  relation 

to  the  .     Molinari  1073 

Warp  printing  machines.     (P)  Zimmermann 544 

threads  ;    Apparatus  ior  washing  after  printing. 

(P)  Zimmermann    545 

Wash  oils  ;    Distillation  of  benzol,  etc.,  from .  and  still 

therefor    (P)  Simon-Carves,  Ltd.,  and  Brown      ..  1231 
Washers    for    compressed    air.    (P)    Donham,    and    Spray 

Engineering  Co 538 

Washing  air  ;   Screen  for .    (P)  Haden 1122 

coal,  coke  breeze,  and  other  minerals  ;    Apparatus  for 

■.    (P)  Taylor 636 

coal  and  other  minerals;    Apparatus  tor  .     (P) 

Habets  and  France   285,    379 

coke,  breeze,  and  the  like  ;  Apparatus  f  ir : 

(P)  Jennings     1089 

(P)  Orbell 636 

crystals.    (P)  Spazier    1185 

detergent  compounds  and  modes  of  using  same.    (P) 

Wilson 1185 

device  for  guncotton  and  similar  products.     (P)  jakub, 

and  Selwig  und  Lange    238 

gases;  Simple  apparatus  for .     Gray   474 

machines.    (P)  Milnes 870r 

powders.    Bottler 658 

process  ;  Conveying  cotton,  cotton  waste,  wool,  etc., 

in  the .    (P)  Taylor  and  others 451 

sand;   Machines  for .     (P)  Southal! 1263 

and    sorting    coal,    etc. ;     Non-attrition    process    and 

apparatus  for .     (P)  Adams,  and  Adams  Mining 

Machinery  Corporation   636 

warp  threads  after  printing  ;   Apparatus  for .     (P) 

Zimmermann  545 

wool  and  other  fibrous  materials  ;  Machines  for : 

(P)  Kay   593 

(P)  Rhodes    131 

(P)  Whitaker 1045 

wool  and  other  textile  fibresand  textile  orother  materials  ; 

Machines  for .     (P)  Petrie 132r 

Waste  effluents  ;   Purification  of  trade .    (P)  Sheard   . .     565 

fibrous   materials  ;    Separating  impurities  from  . 

(P)    Naaml.  Vennoots.  Neo-Cellulose  Maatschappij 

868,  1045 
gases  from   Portland  cement,  lime,   and  other  kilns ; 

Apparatus  for  utilising ■.     (P)  Schott 1009 

heat  from  coke  making;    Utilisation  of  .     Peile     112 

heat  of  gas  engines,  incandescent  slag,  coke,  and  the 

like  ;   Utilisation  of  the .     (P)  Semmler 995 

heat  of  gas  engines  :   Utilisation  of .     (P)  Semmler    918 

heat ;    Utilisation  of for  steam  generation.     Pratt    200 

land   and   agriculture.     Russell    1251 

liquids  ;    Apparatus  for  treating .     (P)  Irwin,  and 

Anglo-Continental  Fertilizers  Synd.,   Ltd 519r 

liquors  from  cellulose  manufacture  ;   Utilisation  of . 

(P)  Harnist   132 

liquors  of  oil  works  ;    Recovery  of  solid  constituents 

from .     (P)  Hansen    39r 

liquors  ;     Reclaiming  the   dye    content  of .     (P) 

Forsyth,  and  Forsyth  Dyeing  Co 1232 

liquors   from    refining   of    mineral   oils ;     Process    for 

treating .     (P)  Wright  and  others 1000 

lyes    from    cellulose    manufacture ;     Manufacture    of 

artificial  graphite  from  .     (P)  Messow  873 

manufacturing- ;    Means  for  treating  liquid  .    (P) 

Noble 303 

materials  ;    Lead-bearing as  ingredients  of  glazes. 

Miller 878 

mine- ;    Utilisation  of  by  means  of  the  heat  of 

waste  fields.    (P)  Ostwald    956 

oils  from  motor  garages  ;  Utilisation  of — ■ — •.     (P)  Heyl  1266 
products  of  breweries  ;    Manufacture  of  neutral  non- 
drying  adhesives  from .     (P)  KUchle 895 

products  of  coal  and  other  fuels  ;    Conversion  of 

into    Inflammable    gas    for   consuming    smoke    in 

furnaces.     (P)  Shill  and  others 861 

sulphite  pulp  liquor;      Utilisation  of  — — .    (P)  Fest    451 
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analysis ;    Titration    of    magnesium   in   .     Bruck- 

niiller 563 
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Forbes 940 
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(P)  Ajax  Heaters,  Ltd.,  and  Bussell 1086 

(P)  Hocking 1171 

Apparatus  for  softening .    (P)  Kinzig,  and  Opteu- 

berg  Iron  Works 564 

Apparatus  for  treating .     (P)  Omstein,  and  Electro 

Bleaching  Gas  Co 978r 

Application  of  thymolphthalejn  and  naphtholphthalein 

in  determination  of  true  neutrality  iu  .    Moir    571 

boiler  feed- ;  Combined  evaporator  and  heating  appara- 
tus for for  power  plant.     (P)  Griscom-Ilussell 

Co.,  and  Jones 1227 

boiler  feed- ;     Determination  of    sodium    and    calcium 

bicarbonates  in  .    Monhaupt   160 

boiler-;     Process  of   treating  .     (P)    Kriegsheim, 

and  Permutit  Co 1062 

boiler-;  Purifying .    (P)  Kriegsheim,  and  Permutit 

Co 1287 

for  brewing  ;    Eliminating  carbonate  hardness  of . 

(P)  Hess 936 

Cleansing  filtering  material  in  apparatus  for  softening 

and  purification  of  .     (P)  Lassen  and   Hjort    905 

content  of  coal.     Mack  and  Hulett 378 

cooling  towers.    (P)  Evans  376 

cooling   towers ;     Water-distributing   arrangement  for 

.    (P)     Dansk     Jernbetonkonstiuktions     Co. 

Danalith   Aktieselskab    859 

Culture  media  employed  in  bacteriological  examination 
of    — ■ — .      Neutral     red-lactose-peptone     media. 

Chamot  and  Sherwood 1026 

Determination  of  carbon  dioxide  in .    Tillmans  and 

neublein 938 

Determination  of by  distillation,     liesson   671 

Determination  of  hydrogen   sulphide  in   — ■ —  at  the 

source.     Incze  938 

Determination  of  nitrates  in in  presence  of  chlorides. 

Gericke   904 

Determination  of  oxygen  in by  Winkler's  method. 

Bruhns   160 

Determination  of  quantity  of  hypochlorite  required  to 

sterilise  .    Massy     51 7 

Determination    of    strontium    and    lithium    in    . 

Averitt   904 

Direct   microscopical   counting   of    bacteria   in   . 

Nelson 470 

Disinfection     of  by  means  of  bleaching  powder. 

Langer 733 

Distilling  and  evaporating .    (P)  Forbes 940 

drinking  ;    Disinfection  of  .     Dakin  and  Dunham     610 

for  drinking  and  industrial  purposes  ;   Removal  of  iron 

and  manganese  from .    (P)  Permutit-Filter  Co.    665 

drinking- ;    Purifying .     (P)  Elektro -Osmose  A.-G.     402 
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-electrolysing  apparatus.    (P)  Mueller  and  others  510,  511 

Electrolysis  of  — — .     (P)  Sebille 892 

Electrolysis  of with  gas  holders  dipping  into  the 
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ert  und  Co .*. 224 

Filtering  jewellers'  waste  wash .    (P)  Boland 518 

filters  ;   Outlet  or  extraction  pipes  of -.    (P)  Lassen 

and  Hjort      904 
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( P)  Kohman  and  others   401 
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pipes  ;   Corrosion  of  steel .     Bradley 10*  1 

potable  ;    Enumeration  of  Bae.  eoli  in  .     Bourdet      99 

Potable for  military  purposes.     Vila 564 

Preservation  of  solutions  of  iodine  trichloride  for  puri- 
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in  lead  sulphuric  acid  chambers.     (P)  Santa 548r 

Purification  of .    (P)  Hoover "*7f 

purifying  apparatus  ;    Eletrolytic .    <P)  Kynaston     51K 

run- ;    Dissolved  oxygen  In  ■.     Richards  939 

Regulating  and  proportioning  the  feed  of  chemicals  or 

likesubstancesto— .    (P)  Earl  and  Wood    ...     99r 

rich  in  magnesium  salts;    Determination  of  nitrates  in 

by  the  phenolsulphonic  acid  method.     Nichols     904 

sea-;   Evaporators  for for  use  on  board  ship.    (P) 

Weir,  Ltd.,  and  Latta ;  •  ••  "al 

sea-;    Protecting  aluminium  and  its  light  alloys  from 

corrosion  by .    (P)  Seligman  and  Williams  ..     389 

sea- :    Salt  manufacture  by  solar  evaporation  of  . 

Palmer  50.2 

sea- ;  Winning  metals  from .    (P)  Nagel 653 
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232 
28r 

940 

101 

302 
1(51 
■nil 
518 
910 


Water — conl.  ,     ....      ....   ,„ 

Search  tor  typhoid  and  paratyphoid  bacilli  In  

I  n<  neri  and  Mathleu  

Separating from  oil.    (1")  Bands 

softeners ;     Chemical-feeding 

BofteM^'ftodu'cUon  of  '-^.'  (P)  Wldnei;  and  Dei 
Moines  Refining  Co 

softening  : 

(1-1  Bliimenthal ?  7 

(P)  Unden ■■•■■• 

(P)  Oelwerke  Stern-Sonneborn  a .•<•.  . 

softening  ;   Apparatus  tor .    (P)  Ulbbs &>» 

Boftening;  Discussion  on—-— .•;;: 

softening;   Manufacture  of  silicon  compounds  '<■  J  — • 

(!•)  fJoehrlnger,  and  Statcu  Island  Chemical  tor-      ^ 

soft.-nilrT'iu'l  purifying  Lpf«£tuc  (1>)  Paivrs:  n  .  m 
softening;  Rateof—  by  %ttae-sota  process. Wood  1268 
softening  reagents  :   Automatic  regulation  of  supply  of 

.    (!•)  Play.-r  and  Weddell «" 

Sterilising ■    tP)  Burgess  Laboratories ';     r 

still.    ( P)Crispell ■■■■■■  ■■■ , p* 

Bupplles ;  Sterilisation  of ■    (P)  Linden ■>■» 

supply  ;    Decolorisatlon  of,  and  removal  of  manganese 

from  a  .     Klut    ■  ■  ■    ^  . 

Treal  inent  of  .    (P)  Menzles  .......... . . . .  905,  9u.,r 

Treatment  of  for  softening,  purifying,  and  like 

purposes.    (P)  Magrath ■■■.,-.■- 

Treatment  of for   softening,  sterilising,  and   like 

purposes.    (P)  Magrath 

Use  of  copper  sulphate  in  the  destruction  of  alga;  in . 

Embrey • 

Water-glass    paints;     Preparation    of    — -    which    In    use 

quickly  become  waterproof.    (P)  Gallenkamp 

Waterproof  building  material.    (P)  Do  Caudemberg 501r 

cement  ;   Manufacture  of,— ^._,„,    a ,„   anJ 


1108r 
238r 


395 


mW 


334 
226 


.Manufacture 


(P)  Meigs,    and    Elect  ro-t'hcniical    Supply 

Engineering  Co •.•■;■•. , , 

(P)  Wedge,   and    Electro-Chemical    Supply   and 

Engineering  Co ;!,.. 

fabric  and  coating.    (P)  Adams  »m 

material;    Manufacture  of :  „  ,nn„ 

(PI  Mcintosh,  and  Diamond  Stat.'  Fibre  Co.  ..    1082 
(P)  Tate    and  Tate  Electrolytic  Waterproofing 

Co 

Wateprooflng  composition  for  canvas  fabrics  and  the  like. 

(P)  Maltman  .SSI 

fabrics.    (P)  Cuthbertson  ••■■■■• „27 

fflmZtKKS?    Ma.hinc'fo'r' -^/  -(PiTate;  and 
Tate  Electrolytic  Waterproofing  to.  

flexible  and  porous  materials.     (P)  Barber --" 

glue  Joints.    (P)  Stevens 

material  for  cement,  mortar,  or  concrete 
„f (pj  Morikaml 

materials;    Manilla. fere  of   flexible   bituminous 
(P)  Forrest  and  others 

pap.r-v.un  sa<  ks  for  sand.    CasseUa  und  <  0 

sized  sheets  ;  Apparatus  for .     (IM.iii.. i     • 

the  striking  or  abrasive  surfaces  ol  match  boxes  and 

the  like  ;     Cellulose  Cste ll«.mtloll   lor .       tl    I 

St.  Armando   •  •  ■  •  •■ ; 

woollen  and  ..iher  textile  fabrics.    (Pi  VI  ahnrov. 

Waters  containing  borax;    obtaining  i«.ta»-i>:.n  chloride 

from  certain .    (P)  Wrinkle  and  Watterson  .. 

Interaction  <fl  chloride  of  lime  with  normal  constitui  nts 

n.iu  rfi;'l'"l''U|...r^ion  at  nd'l  »=tiv<  :   nt*inin6 

radlum-preciplteting  acids.    (P     Iggersborg   . 

mineral;  Ose  of  nitre  cake  in  production  ol ■• 

Wattle  bark;  Drying  apparatus  for .    (P)  Mitchell  ... 

bark  Industry  Of  Natal ■  ■ 

and  mangrovs  barks  ;    Compai  itlve  B  its  with         • 

Coombs  .""i  others         

Wax,  carnaubs  ;    acquisition  oi  rtocks  of  by  Army     ^ 


I I 

219 

.'.02 
928 


Mal- 


W6lSlknKnt.  and  fabrics  In  the  form  of  hanks;  Appara- 

tusfor .    (P)  Sohmid •-. 

silk  with  Inematoxylln.     (P>  Mueller • °'r 

Wei  iu,      Alloy  for  arc  -— .     (P)  Wtom  and  Rod*™,-,;  145, 

aZiinlum  articles;   Composition  for .    ff )  Wells iw 

Composition  for •    (i)iiope 

Ll        (pTHeff  and  Electric  Railway  Improvement  Co.    228 
( pj  Quasl-Arc  Co.,  and  Twcedalo     '-^ 

electricf'cn'dmK  s'iniilar  or  disalmUar  metals' or  alloys 

by  .     (P)  Wolfe   

Electrodes  for :  nsj 

(P)  Armstrong  and  others Jjgjj 

m,tllNV'A^u;-for'— :'(pvsi-n-::::::::::::  wis 

process.    (Pi  Hops 

Process  of  electric  !  j182 

[|]  iu^^We^g&WecWoandMaiu- 

factoring  Co '  "«V 

Whale   blubber;    Extracting  oil  from  ■.    U'l   Myrcns     ^ 

Verksted  

oil.    See  under  this,  Patty. 

Wheat  ;  (leaning  — -.  .  (P)  Von  Hagen . ■■■■ 

Cleaning  and  sterllsing •    (l )  >on  n.ig.u  ■  ■ 

Effect  of  three  annual  applications  of  boron  on  .  ug8 

nour'^Uo^'ma.^ 

titration' "in  relation  to  some  other  fs^ors  measuring 
n,,.,iitv  in  .     Swanson  and  Tague  .........  • 

kemSfpbyUc  add  of  the and  some  of  Ite  salts.     ^ 


73C 
1174 


'.;'.-. 
1191 


HUT 
1216A 


Boutuell .-,-  •  ■  ' "   u,,., 

offals;   Composition  and  classification  ol         .    »>'°u    469 

secdhntlo  V  \'  ,r    t   tl I  ■■■.Hum  ."..Its;  -u  itsorpU  n    f  plant 

food  by in  water  cultures.     Breawale  "* 

White  lead;    Manufacture  of .    (P>  Bevllacqua 891r 

Wicks  ;    Indestructible  .     (D  "lines  ^ 

Wi.lr.es  ;   Tungsten  manufacture  at 

Detection'  and'  detVr'ini'na'tV.n'oY  'citric  aci.i   in            •  M 

S. -hatter  and  tiury   . . ■  '.;/•.•••,,'  ' "            '  ;;.".'• 

Micro-analysis  of .     Ripped  and  Wohack »q 

Preparation  of ••    (P)  Dlsdler    ,„,.., 

yeasts.    Kaiser "  j  ,u7 

W tidSSFfi&JZA  ,nLtt^cn'  fennVnted  '  swVet 

i— anl  instil.*.     Baraglola  and  Qodet  .    ....      w 
Application  of  ll.lphen-s  raho  to  Italian ■    ^'ir"  l284 

Sulpha" . '.'"'ic'id    in '  ciiemicaV  oVmbiniuVn   in'- 

Laborde   

White  "  casse  "  of : 

Fonzes-Dlacon 

Laborde   

Wlntergreen  grown  in  India 

„il     .se.  under  nils,  Essential. 
Wire  ;   Apparatus  tor  production  ol  metal  - 

Corrosion  .•(  steel  fence •    Storey 

drawing.    Adam ,il'i«w 

furnace  for  galvanising-— -.    (P)Meakei 
heater;    U  inufaoture  ol  sheathed 

, &TlMafuXct?»-or—  .••(Pi-Bead,    and 

ManufaXl  SShte'  — '  W  -m<iiidV»cence    ^ 

electric  lame-.     Bo^tger.. ,•_ ii'.,Vi«    Mil 

Wlrebar  furnaces;    ^apori  i  ...  ; ■.■.;!« ;l    — "•    »_^ 

Wisconsin    blendes;    Occurrence  ol   gennanlum  in 

in  Cornish  ■frames, 


i  .1  oil  of 


510 

1 1  :i'.i 


Montan"—    '  aid  it-  behaviour  on  QlstillaUon. 

CUBSOO  and  Sue  11.  is     

Sealina .    (PI  Smiling  ••■ - 

ta:,"r':k(.,r  matches  or  other  purnoees;   Manufacture  of 

-— .    (P)  Dixon  ;•' 

Waxes;  Catalytic  bleaching  of ——.    Bal .■■■ 

Determination  ol  an  aponlfiabli  mattei  In-—.  Wllkle     ,- 

Distillation  ..I   solvents   from   solutions  ol .    U 

Pooley,  and  ScnM  and  Son 

Preparation  ol  emulsions  ol  compoun 

Pr. -s  i..r  obtaining  from  _—  products 

water  or  forming  with  it  a  n »1  solutl  ns.    0 

Petrel! 

Weighting  natural  and  artificial  -ilk.  cotton.Unen.  and  other 

8    tekti  •'  ''••  l"lm:,r'; 

el  rl'Apprel  Clavel,  and  Llndenmeyer  l»», 

of  silk  : 

(P)  (iei.r.  Bchrnld 

< 


.     935 
..    408,  5111 

; ; " ; t.w 

.    Singh  1289 

(P)  Pint  sell        )( 

.'   1288 

...     211 
I  >l 
r,  Read,  and  ^ 

(Pi  "lt.'a.V.    and  wH 


'..27 


iPi  Miles 
soluble  In 


I  I 


w'i,,r-"":,,,;^;;ri;.„I.r";:;:,r,';:.::'...  ,i..v.-.k.-.-v.-..-  s„r,ace.  i2.a 

Truscotl   

output  of  Burma 

Women  In  ohemlcal  Industries  . .  . ....  •.;■;„■,;, j,;uml 

W.....1;    Apparatus  for  distilling  •    ff)  Quawttnaum    mi 

and  Mooney 

Apparatus  toi  harves  Ing  the  con  tltucnte  o 

Apptiiiing  '';:,;■■ 

artificial;  Composition  tor   — -.    d    '.' 
Artificial  seasoning  ol        -.     Besemfelder   ... 

P.l.eo  I, i til  (P)  v'"''">    •■ 

chare  .al.     Ses  im<ier  Charcoal. 


.lis 


l  II 
958 


959 

027 
lis 
139 


.    1003 


SnemisEyol-  miiMiiiViiii.    „ 


457 


l.llr 


i'Oh'emlcal  O ' 


ipi  i.-iurv,  and  General  Chemical  oo '  >■ -  • 

iml  i  an  I  On  a  


,u,;i  ,,,  ..  i  tu.  ei    and  di  ttvativeson 

ft pieivr  and  others  I 

Desteu  Hi.     dlstlltati  ,";'  „ul 

Wn  t«  \\ I  Chemical!  o. ....... ,■  ■',/,' 


M-,:. 


Seaman  V  »s«)  Weed  i  lienue.u  ■  ■■ 

,,    obtain   useful  liquid   and    Hdld 

product       .I'1  I : 
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Wood— cont. 

instillation;    Portable  plant  for  .    Collins   68 

distillation  tests  588 

distillation  vapours  ;  Centrifugal  separator  for  removing 

tar  and  oils  from .     (P)  French 333r 

Extraction  of  cdlulose  from .     (P)  Cataldi 1232 

in  gas  making 538,  701 

Determination  of in  incompletely  purified  cotton. 

Freiberger 923 

Impregnating ■ : 

( 1>)  Elektro-Osmose  A.-G 340,  1095r 

(P)  Jennison    1094 

Impregnation  of  with  mercuric  chloride  solution. 

Nowotny 880 

New  method  of  fireproofing ■ 80 

oil.     .See  Tung  oil  under  Oils,  Fatty. 

preservation  ;   llelation  between  toxicity  and  volatility 

of  creosote  oils  for  -.     Bateman  33 

Preserving .     (P)  Foersterling  and  others 1275 

Process  of  artificially  seasoning  .    (P)  Kleinstiick    218 
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For  "  Kelvin  "  read  "  Kevlin." 
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32 
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For  "  jet  was  moved  "  read  "  pipette  was  movable." 

272 

1 

12 

Delete  this  line 

»i 

272 

1 

11 

Delete  "  bottom." 

i' 

272 

1 

11 

For  "  main  "  read  "  mean." 

»i          i» 

272 

1 

7 

After  "  viscosity  "  add  "  witlun  the  limited  ranae  chosen  here." 
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ii         M 
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■1\ 
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1232 
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12(10 
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For  "  l»ri  ;"iiu  "  read  "  Dreffein." 
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under  25  years  of  age  at  the  time  of  sending  in  the 
essay. 

Essays  are  to  be  submitted  to  the  Council  of  the 
Society  not  later  than  fch.3  close  of  the  year  1917. 
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Gas,  destructive  distillation,  tar  ■products — E.  V. 
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The  price  of  issue  will  be,  to  members,  2s.  6d. 
(plus  6d.  postage),  and  non-members,  5s.  (plus 
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in  the  order  form  attached  to  the  cover  of  the 
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date. 
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THE  THERMAL  DECOMPOSITION   OF  LOW 
TEMPERATURE  COAL  TAR. 

BY  DAVID  TREVOR  JONES,  M.SC. 

The  mechanism  of  the  process  by  which  coal  tar 
is  formed  in  the  gas  retort  has  been  the  subject 
of  much  speculation  and  controversy.  The  various 
theories  which  have  been  propounded  regarding 
this  process  resolve  themselves  into  two  classes  : 
(1)  those  which  assume  that  the  components  of 
coal  tar  are  formed  by  the  combination  of  various 
small  molecules,  such  as  acetylene,  which  are 
regarded  as  primary  products  of  the  destructive 
distillation,  and  (2)  those  which  assume  that  the 
coal  substance  is  itself  essentially  aromatic,  and 
that  the  benzene  and  other  aromatic  distillates  are 
themselves  primary  products  of  the  breakdown  of 
coal.  This  second  theory  has  been  put  forward  by 
Heusler  (Ber.,  1897,  30,  2744  ;  this  J.,  1898,  37) 
as  the  result  of  observations  made  on  bituminous 
coals,  brown  coals,  and  lignite.  This  theory  that 
coal  is  a  mixture  of  aromatic  substances  can  only 
be  upheld  if  observations  are  confined  to  its 
distillation  products  obtained  at  temperatures  of 
700°  C.  and  upwards.  Coal  is  certainly  not 
aromatic  in  the  structure  of  any  of  its  chief  com- 
ponents, though  it  must  be  admitted  that  but  little 
is  as  yet  known  of  its  chemical  nature.  It  is  formed 
from  decayed  vegetable  matter  which  has  been 
sulijected  to  very  considerable  pressure,  and  in 
many  cases  to  such  a  degree  of  heat  as  would 
suffice  to  bring  it  to  the  stage  of  incipient  dis- 
tillation, i.e.,  between  250°  C.  and  300°  C.  This 
was  argued  on  purely  chemical  grounds  by  Jones 
and  Wheeler  (Chem.  Soc.  Trans.,  1914,  105,  143  ; 
this  J.,  1914,  192),  who  pointed  out  that  certain 
English  bituminous  coals  yielded  on  extraction 
with  solvents  the  identical  paraffin,  C,7Hr,,,,  which 
they  yielded  in  much  larger  quantity  on  (list  illation. 
They  pointed  out  that  a  similar  conclusion  could 
be  drawn  from  the  earlier  results  of  Pictei  and 
Ramseyer  (Ber.,  1911,  44.  2486;  this  J.,  lull. 
1041,  1199),  who  extracted  from  a.  Moiitrambert 
coal  the  readily  polymerisable  hexahydrofluorene, 
along  with  traces  of  bases  and  phenols,  these  two 
last  being  primary  products  of  low  temperature 
distillation.     More  recently  Pictet,  Ramseyer,  and 
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Kaiser  (Comptea  rend.,  1910,  163,  358;  this  J.. 
1918,  1145)  have  extracted  from  five  tons  of 
coal,  0*25%  of  tar  which  is  closely  identical  in 
many  of  its  components  with  that  obtained  in 
quantity  from  the  same  coal  on  distillation  at 
150    i'.' 

Coal  is  therefore  to  lie  regarded  as  a  mixture  <>f 
substances  of  vegetable  origin,  which  have  under- 
gone change  as  the  result  of  bacterial  decay, 
pressure  and  heat.  The  original  main  components, 
the  cellulose  and  the  sap.  have  both  suffered 
change  as  the  result  of  the  action  of  these  agencies 
but  not  to  such  an  extent  as  to  render  impossible 
their  identification  and  .separation.  Preliminary 
loosening  of  the  coal  substance  with  pyridine  and 
a  final  extraction  with  chloroform  has  led  to  the 
separation  of  these  two  portions,  the  degraded 
cellulose  being  the  insoluble  component,  the  sap 
the  soluble  one  (Clark,  Wheeler,  and  I'latf,  (hem. 
No-.  Trans.,  1913,  103,  1713;  this  .1..  1913,969). 
Separate  destructive  distillation  of  these  shows 
that  the  cellulose  portion  yields  phenols,  while 
the  sap  yields  what  is  virtually  petroleum  (Jones 
and  Wheeler,  Chem.  Soc.  Trans.,  1915,  107,  1318  ; 
this  J.,  1915,  1043).  These  combined  distillates, 
as  obtained  from  the  unresolved  coal  by  dis- 
tillation in  vacuo  below  450°  C,  constituted  a  tax 
of  low  specific  gravity  (0-967 — 0-999  1S/15).  This  tar 
was  6J  ",,  of  the  weight,  of  the  coal.  That  portion 
of  it,  about  one-half,  which  distilled  below  30(1°  C. 
at  ordinary  pressure  contained  :  (1)  unsaturated 
hydrocarbons  (40 — 45%);  (2)  naphthenes;  (3) 
liquid  paraffins — the  two  last-named  being  about 
4(1  %  of  the  oil,  with  the  naphthenes  predominating  ; 
(4)  phenols,  chiefly  cresols  and  xylenols  (12 — 
15%);  (5)  aromatic  compounds,  which,  on 
account  of  the  stability  of  their  picrates  to  water, 
were  considered  to  be  homologues  of  naphthalene  ; 
((>)  pyridine  bases,  in  traces;  and  (7)  braces  of  a 
solid  paraffin,  Oo7IlS6.  Benzene  and  its  homo- 
logues  were  absent,  as  were  also  naphthalene, 
anthracene,  phenanthrene,  and  solid  aromatic 
bodies  generally.  The  aqueous  distillate  was 
strongly  acid,  and  was  found  to  contain  hydro- 
chloric acid,  with  which  traces  of  ammonia  were 
combined  (Jones  and  Wheeler.  Chem.  Soc.  Trans.. 
1914,  105,  140  ;  this  J.,  1914,  192).  It  seemed  a 
matter  of  interest  to  investigate  the  thermal 
decomposition  of  this  tar,  and,  with  Dr.  Wheeler's 
concurrence,  the  author  undertook  this  investiga- 
tion independently.  The  first  experiment  carried 
out  was  the  decomposition  of  the  tar  at  650  ('.  with 
the  object  of  obtaining  the  liquid  products  of 
decomposition.  The  tar  taken  had  specific  gra\  it  y 
0-96715;15  and  contained  carbon  86-32%, 
hydrogen  9-53  %  (('  -  H  =95-85).  It  was  allowed  to 
flow  over  coke  packed  in  a  vertical  tube  of  bard 
glass,  which  was  healed  in  an  electric  furnace.  The 
I  emperature  was  registered  by  means  of  aplatinum- 
platinum-rhodium  thermocouple,  the  junction  of 
which  was  inserted  in  the  hottest  part  of  the 
furnace.  The  length  of  the  heated  zone  was 
30  cm.,  and  the  gas  capacity  of  the  heated  zone  of 
the  decomposition  tube  was  80  C.C  The  tem- 
perature of  decomposition  (050°  0.)  was  kept  fairly 
constant  within  about  6°  O.  The  liquid  was  run 
in  at  the  rate  Of  about  5  C.C.  per  hour,  lias  was 
formed  to  the  extenl  of  220  c.c.  per  gram  of  tai 
taken.  The  iirs|  receiver,  which  was  air  cooled, 
was  fitted  vertically  below  the  decoinposil  ion  tube, 
so  that  the  heavier  Liquid  product  ol  decom- 
position ran  directly  into  it.  The  second  receiver 
was  cooled  in  a  mixture  of  solid  carbon  dioxide  and 
ether  contained  in  a  ]  iewar  vessel.     The  permanent 

-  were  allowed  to  escape.      The  tar  collected  in 

the  lirst  receiver  was  55%  of  the  weigh!  of  the 
original  tar.  it  had  specific  gravity  i  nt:;15,,. 
carbon  88-51,  hydrogen  7-18',',',.  11  contained 
a  little  water  in  suspension.  It  began  to  boil  al 
L28    C,  and  distilled  l'.'",,  at  200  .  37%  al  250    C, 

and   50%  at    300     C. 


The  distillate  coming  over  below  300°  C.  was 
washed  with  caustii  soda  to  remove  phenols,  and 
with  dilute  sulphuric  acid  to  remove  bases.  The 
separate  fractions  had  the  following  character- 
istics : — 


Fraction 
I. 

Fraction 
11. 

Fraction 
III. 

of  boiling  point  .... 

Spei  IflC    gravity      

110—180* 

g  ,,| 

0-9093 
9(1-6:) 
9-11 

260—300° 
1000 
91-36 

::,i 

If 

99-59 

99-74 

;i^  s^ 

If  these  figures  be  contrasted,  so  far  as  is  possible, 
with  those  given  by  the  original  tar  oils,  the 
increase  in  specific  gravities  and  carbon  content 
are  at  once  apparent,  even  when  the  fractions 
from  the  new  tar  are  of  lower  boiling  range  than 
those  from  the  original. 

Loir  temperature  tar  oils. 


1. 

11. 

Fraction 

III. 

!\ 

Boiling  range    . . 
Specific  lt 

Hyilrogen  

;',:>       -nil* 

0*8045 

-I-.--S 

1:1-11 

200—250* 
0-8556 

87-88 
11-65 

•50—275* 
0-8903 
88-13 
1109 

I7i      .00 

• 
88-84 

10-36 

C  +  H 

00-39 

99-53 

99-22 

98-60 

From  tin-  observation  that  oxygen  is  absent 
from  the  neutral  oil  fractions  obtained  after 
decomposition  it  follows  that  cumarone,  C,H8Of 
and  its  homologues  are  also  absent.  As  their 
absence  from  low  temperature  tar  has  been 
similarly  demonstrated,  it  must  be  presumed  that, 
this  substance  is  formed  at  higher  temperatures, 
either  synthetically  or  by  direct  distillation  from 
the  coal. 

The  increases  in  specific  gravity  and  in  carbon 
content,  alluded  to  above,  are  due  to  two  causes: 
increased  aromatic  formation,  and  iner. 
olefinic  linkage.  The  latter  was  the  predominant 
factor,  though  if  was  difficult  to  distinguish 
accurately  and  quantitatively  between  the  two 
(c/.  BgloB  and  Twomev.  Met.  and  Chem.  l-'.ng.. 
1916,  14,  'JIT:  this  J..'  1916,  411),  the  difficulty 
being  accentuated  by  the  smallness  of  the  amounts 
available  for  examination.  A  further  difficulty 
was  occasioned  by  the  fact  that  aromatic  substance.-, 
were  present  in  the  original  tar,  and  these  passed 
through  the  heated  zone  apparently  unchanged. 
A  small  quantity  of  aromatic  substances  of  specific 
gravity  0  89  (determined  by  flotation)  was  distilled 
from  a  strong  sulphuric  acid  wash  of  the  lower 
fractions,   and    the  aromatic   substances   originally 

present  were  recovered  from  the  higher  boiling 
portions.  No  solid  aromatic  substances  such  as 
naphthalene  or  anthracene  could  be  detected  in 
the  tar.  A  study  of  flu-  eases  formed  at  various 
temperatures  was  therefore  begun.  The  only 
aromatic  substance  which  could  possibly  affect  the 

gas   analyses   in   any    way    was    benzene,   and    that 

onh   to  a  limited  extenl  owing  to  its  low  vapour 

tension,    and     to    its    comparative    absence    at     t  lie 

lower  temperatures  of  decomposition.  The  gas 
absorbents  used  were  :    (i)  Sulphuric  acid  oi 

strength.  This  removes  .defines  containing  from 
:'.  to  6  carbon  atoms  in  the  molecule,  thus  ilis- 
criminating  between  ethylene  and  the  highel 
members  of  the  series.  (2)  Ajnmoniaca]  silver 
chloride  for  acetylene.  (3)  Bromine  in  potassium 
bromide  solution  for  ethylene  (I)  Freshly-pre- 
pared    ammoniacal     cuprous    chloride     for  carbon 

monoxide.     Hydrogen  was  estimated  by  removing 
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it  with  "burnt"  palladium  at  96°  C.  and  the 
remaining  methane  and  ethane  were  determined 
by  explosion. 

Investigation  was  first  made  of  the  gases  which 
were  boiled  off  at  a  temperature  range  of-80L  C. 
to  +35°  C.  from  the  ether-CO,  cooled  receiver 
which  served  as  the  second  condenser  in  the 
experiment  carried  out  at  650°  C.  as  described 
above.  The  gases  so  obtained  were  found  to 
contain  paraffins  211%  (CH0  11-8%,  C3H8 
10-3%),  ethylene  5-3%,  higher  defines  72-6%. 
(Gases  absorbed  by  strong  sulphuric  acid,  con- 
sisting of  defines  containing  more  than  two  carbon 
atoms,  are  described  throughout  this  paper  as 
"  higher  olefines.") 

The  marked  preponderance  of  the  olefines  over 
the  saturated  hydrocarbons  is  very  noticeable, 
and  is  in  striking  contrast  to  the  corresponding  gas 
fraction  obtained  direct  from  coal  at  450°,  and 
which  was  found  to  contain  total  olefines 
23-5%  and  paraffins  75-4%  (Jones  and  Wheeler. 
loc,  cit.).  The  higher  percentage  of  olefines  at 
this  stage  was  alsoobserved  in  the  liquid  fraction 
from  which  they  had  been  distilled  (b.pt.  35° — 
120°  C),  which  appeared  to  contain  over  60%  of 
olefinic  substances. 

It  was  then  decided  to  decompose  small  quantities 
of  the  tar  at  successive  temperature  increments 
of  50°  C,  beginning  at  550°  C,  the  lowest  tem- 
perature at  which  such  decomposition  was  rapid 
enough  to  be  conveniently  studied  under  the  same 
conditions  as  held  at  higher  temperatures.  The 
method  adopted  was  the  simple  one  of  distilling 
a  small  quantity  of  the  substance  over  heated 
porous  porcelain  in  an  atmosphere  of  carbon 
dioxide,  and  finally  sweeping  out  the  gaseous 
products  of  decomposition  with  carbon  dioxide 
and  collecting  tliem  over  potash  in  a  nitrometer. 
About  01  grm.  of  substance  was  placed  in  a  small 
porcelain  boat,  which  was  inserted  in  the  back  end 
of  the  hard  glass  decomposition  tube  (a  quartz 
tube  was  used  at  800°),  heated  in  an  electric 
furnace  30  cm.  long  and  fixed  horizontally.  Back- 
ward diffusion  of  vapours  was  prevented  as  far  as 
possible  by  the  insertion  of  a  plug  of  glass  wool  at 
the  back  of  the  boat.  After  the  boat  had  been 
placed  in  position  and  all  air  driven  out  by  carbon 
dioxide,  the  current  of  the  latter  was  shut  off,  and 
the  nitrometer  filled  with  potash.  The  tube  was 
then  moved  along  so  as  to  bring  the  boat  into  the 
hot  zone  of  the  furnace.  The  tar  was  then  distilled 
and  decomposed.  The  results  obtained  in  the 
form  of  percentages  calculated  as  "  nitrogen-free  " 
are  set  forth  in  the  following  table  : — 


Temp. 

Histher 
defines. 

C,HS. 

I'.H,. 

II  t. 

CH,. 

CCH8. 

(2)  550°  C. 

21-7 

0-7 

10-4 

29-4 

19-6 

18-2 

(3)  600°  C. 

12-5 

1-3 

7-4 

33-6 

33-9 

11-3 

(4)  650°  C. 

11-4 

0-9 

9-3 

27-4 

39-0 

120 

(5)  700° C. 

82 

1-3 

16-1 

28-2 

43-8 

2-4 

(6)  750°  C. 

0-7 

1-2 

7-6 

33-2 

56-1 

1-2 

(7)  800°  C. 

1-0 

1-3 

4-0 

60-7 

33-0 

— 

As  carbon  monoxide  is  formed  as  the  result  of 
the  action  of  nascent  hydrogen  on  carbon  dioxide 
at  the  given  temperatures,  no  column  is  assigned 
to  it  in  the  above  table,  and  it  is  included  in  the 
hydrogen.  A  separate  experiment  showed  that 
when  the  tar  was  decomposed  in  vacuo  at  550°  C, 
only  0-6%  of  carbon  monoxide  was  found  in  the 
resulting  gas.  Carbon  monoxide  is  found  in 
quantity  in  coal  gas,  but  it  proceeds  largely  from 
the  insoluble  portion  of  the  coal,  and  to  a  much 
less  extent  from  the  soluble  portion  from  which 
the  bulk  of  the  tar  is  derived  (Clark  and  Wheeler, 
Chem.  Soc.  Trans.,  1913,  103,  1704  ;  this  J.,  1913, 
969).  The  figures  given  represent  the  percentages 
of  the  various  components  in  the  gas  mixture  and 
rot  the  absolute  amounts. 


No  examination  was  made  of  the  liquids.  It 
was  observed,  however,  that  naphthalene  was 
deposited  in  the  front  end  of  the  tube  at  750°  C, 
though  not  below  this  temperature.  It  will  be 
noticed    on    studying   the    curves,    that    ethylene 


S50"G  600'  650*  700*  750*  600* 

Temperatures. 

increases  to  a  maximum  at  700°  C,  and  then  falls, 
acetylene  is  uniformly  low  and  almost  negligible  ; 
the  higher  olefines  fall  from  a  maximum  at  550° 
almost  to  zero  at  750°  C,  hydrogen  averages  about 
30%  till  750°  C.  is  passed,  when  the  curve  becomes 
steep  ;  methane  rises  rapidly  to  750°  and  then 
falls. 

In  order  to  avoid  confusion  with  the  curves  for 
ethylene  and  the  higher  olefines,  the  curve  for 
ethane  is  indicated  by  dotted  lines.  It  shows  a 
fairly  steady  decline. 

No  simple  explanation  is  vouchsafed  for  the 
contour  of  the  ethylene  curve.  The  rise  may 
perhaps  be  explained  in  part  by  the  fall  in  the 
ethane,  and  also  by  the  direct  formation  of 
ethylene  as  a  primary  decomposition  product  of 
the  various  tar  components,  saturated  and  unsatu- 
rated. Analyses  (8),  (9),  and  (10)  show  that  from 
20  to  30  %  of  ethylene  was  present  in  the  gases 
obtained  by  rapidly  decomposing  vaiious  oil  frac- 
tions at  650°  C.  The  low  percentages  of  acetylene 
call  for  remark,  in  view  of  the  important  r61e 
which  has  been  assigned  to  this  compound  as  a 
participant  in  coal  tar  formation.  If,  as  is  still 
held  by  some,  notably  R.  Meyer  (Ber.,  1912,  45. 
1609  ;  this  J.,  1912,  633),  acetylene  plays  a  pro- 
minent part  in  coal  tar  formation,  it  should  be 
present  in  much  larger  quantities  than  are  here 
indicated.  Bone  and  Coward  have  shown  (Chem. 
Soc.  Trans.,  1908,  93,  1197;  this  J.  1908.  886) 
that  the  velocity  of  polymerisation  of  this  gas  when 
formed  by  the  thermal  decomposition  of  ethylene 
at  570° — 580°  is  not  so  rapid  as  not  to  allow  of  its 
accumulation  to  the  extent  of  from  6  to  7%.  at 
which  value  it  remained  fairly  constant  after 
prolonged   heating. 

The  curve  for  the  higher  olefines  differs  con- 
siderably from  that  of  ethylene  in  that  it  exhibits 
a  steady  decline  from  550°  to  750  ('.  The  higher 
olefines  practically  vanish  at  this  latter  tempera 
ture,  and  their  disappearance  synchronises  with 
the  appearance  of  naphthalene,  and  with  the 
commencement    of    a    marked     increase    in    the 
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hydrogen.  This  fall  in  the  curve  finds  a  counter- 
part in  the  results  of  Egloff  and  Twomey  obtained 
b\  tliriii  when  decomposing  l'ennsvlvanian 
petroleum  (Met.  and  Cliem.  Kng..  1910,  14,  247  ; 
this  .1..  L916,  '111).  They  observed,  particularly 
in  the  case  of  the  low  boiling  fractions,  thai  the 
liquid  olefines  were  at  a  maximum  at  550  ('..  and 
thai  there  was  a  more  or  less  steady  fall  in  the 
curve  from  44%  at  that  temperature  to  5'  at 
son  ('.  Their  curve  does  not.  however,  coincide 
with  the  gas  curve  shown  here,  in  that  it  shows 
there  is  still  25%  of  liquid  olel'mes  remaining  at 
Ton    0.  and  15%  at  750"  <\ 

Ordinary  coal  t-ar  oils,  particularly  the  lower 
tractions,  contain  very  little  olelincs.  In  ordinary 
crude    benzol  from   coal   tar,   the   olel'mes   present. 


cussed   below.   Hie  process  is  represented  by  the 
Simple    scheme  : — 

lew  temperature  tir   -lliKhrr  nletlnrs  —  High  temperature  tar. 
(liquid  and  gaseous) 

The  mechanism  Of  the  condensation  has  not  yet 
been  investigated.  The  suggestion  that  naphth- 
enes  are  intermediate  products  in  the  con- 
densat  ion  cannot  be  upheld  in  view  of  the  observa- 
tion made  bv  the  author  that  these  substances 
break  down  at  501V  ('.  (('hem.  Soc.  Trans.,  1915, 
107,  1582  :    this  J.,  1915,  1239). 

The  formation  of  gaseous  olefines  is  more 
marked  in  the  case  of  certain  tar-oil  fractions 
than  of  the  tar  itself,  as  can  be  seep  from  the  follow- 
ing table  which  gives  results  obtained  at  050°  0. 


Fraction. 

Highei 
olefines. 

t';H* 
(-fC.H*,) 

H, 

CH, 

C,H, 

Sp.  gr. 

ll.pt. 

Col  .1 

"  unsaturated 

(8)  0-69 

(9)  0-78* 
(10)  0-855 

38—100° 
(oleflne-free) 

200    -J.."' 
(olefins  free) 

29-9 
26-8 
24-2 

20-6 
29-8 
22-6 

13-7 
12-6 
21-6 

19-6 

21-7 
25-5 

10-2 
9-1 

6-1 

50-5 
S6-6 
16-8 

which  are  removed  as  "acid  tar"  with  strong 
sulphuric  acid,  amount  to  about  from  2  %  to  t%  01 
the  whole.  A  fraction  of  similar  range  of  boiling 
oi. tained  from  low  temperature  tar  lost  over  50% 
of  its  volume  as  "acid  tar"  on  washing  with 
stroll";    sulphuric    acid. 

The  higher  olefine  curves  differ  From  those  of 
Zanetti  (.1.  bid.  Bng.  ('hem.,  1916,  8,  674  ;  this  .1., 
1916,  957),  who  observed  that  a  propane-butane 
mixture  yielded  a  maximum  of  "  unsatur.it eds  " 
at  750  0.  Zanetti,  however,  makes  no  distinction 
between  ethylene  and  other  olel'mes.  and  the  high 
percentage  of  "  unsaturateds "  probably  consists 
very  largely  of  the  former.  It  Is  to  be  observed 
lli.d  Zanetti  comments  on  a  rapid  increase  in 
hydrogen  ami  aromatic  substances  immediately 
above  750    »'. 

Staudinger's  work  on  di-olefines  with  con- 
jugated double  Unkings  appears  to  have  a  distinct 
hearing  on  the  results  already  recorded  (Stauilingor, 
Endle,  and  llerold,  Her..  HHti,  46,  2406).  It  was 
observed  that  di-olefines  of  this  type  yielded 
aromatic  substances  in  quantity  when  heated  to 
800  ('.  lstiprene  first  gave  aromatic  substances 
in    quantity    at    750 '  C.    along   with   unsaturated 

substances."  At  800°  C.  the  aromatic  substances 
had  increased,  while  unsaturated  had  almost 
disappeared, 

Staudinger  further  identified  butadiene,  the 
simplest  dl-olefine  of  this  type,  in  gas  distilled  from 
coal  iti  vacuo.      Its  formation  from   naphthenes  lias 

been  demonstrated  (Engler  and  Staudinger,  Her.. 
191H,  46,  2100;  (ier.  Pat.  211. S05),  as  il  has  also 
from    many    olefines   and    saturated    hydrocarbons 

(Ostromisslenski,  J.  Ruse.  Phys.  ('hem.  Soc,  1915, 
47,  1017  1978;  this  J.,  1916.  'MO).  It  also  appears 
prominently   in   various  petroleum   vapours  as  the 

result     of     decomposition     at     700   0.    (Lomax, 

Dun-tan.    and    Thole,    ('hem.    Trade    .1.,     1916,     59, 

158;    Engineering,  1916,  102.  511). 

These  combined  results  tend  to  show  thai  in 
coal  tar  formation  the  bulk  of  the  high  tempera- 
ture tar  is  formed  by  the  decomposition  of  (be  low 
temperature  tar  into  olel'mes,  am!  the  condensation 
,r  these  at  Tun  c.  and  upwards  to  aromatic 
substances.  It  is  highlj  probable  that  a  necessary 
transition  stage  is  the  formation  and  condensation 
ol  i  lefines  containing  the  stable  conjugated  double 
linkage  (11  :  (ll.cil  :  (ll  .  Polynuclear  aro- 
matic substances  are  formed  at  760  <'.  and 
upwards  subsequent  to  the  disappearance  of  the 
olel'mes.    With  certain  reservations  which  are  dis- 


Certain  modifications  relating  to  the  phenols, 
benzenoid  substances,  and  pitch  must  be  made  in 
the  above  scheme.  The  phenols  of  high  tempera- 
ture tin  must  be  regarded  as  having  been  formed 
with  certain  changes  from  the  phenols  of  low 
temperature  tar.*  Much  of  the  high  temperature 
pitch  is  formed  by  partial  carbonisation  of  the  low 
temperature   pitch. 

Benzenoid  substances,  in  addition  to  being 
formed  synthetically  from  olefines,  are  also 
formed  to  a  limited  extent  by  the  elimination  of 
six  hydrogen  atoms  from  the  corresponding 
naphthenes.  This  change,  however,  only  takes 
place  to  a  verj  limited  extent,     Naphthenes  of  the 

cyclohexane  series  do  not  break  down  entirely  in 
t  bis  way.  but  also  undergo  scission  of  the  ring,  with 
formation  of  olel'mes,  including  butadiene,  and 
paraffins.  The  author  ha-  shown  thai  both  these 
processes   of    breakdown    take    place    at   550    C. 

(('hem.  SOC.  Trans..  1015.  107.  1582).  This  is  also 
manifest,  in  analysis  (9),  where  the  fraction  con- 
cerned consisted  largely  of  naphthenes.  If  all  the 
benzene,  toluene,  and  their  homologues  found  in 
ordinary  coal  tar  were  obtained  directly  from 
naphthenes  by  simple  elimination  of  hydrogen,  il 
follows  that  at  temperatures  not  much  above 
550  ('.  coal  would  yield  the  maximum  possible 
amounts  of  these  substances.  It  is  well  known, 
however,  that  when  coal  is  distilled  at  dull  redness 
only  small  quantities  of  benzenoid  hydrocarbons 
are  found  in  the  tar. 

it  might  be  argued  that  the  naphthalene  de- 
posited at   750    ('.  may  have  been  derived  from  the 

methylnaphthalenes  originally  present   by  a  form 

of  decomposition  analogous  to  that  by  which 
xylene  successively  yields  toluene  and  benzene 
(Kittman,  Bvron,  and  Egloff,  .1.  lnd.  Bng.  ('hem.. 
1015.  7,  loio;  Egloff  and  Twomey,  J.  Phys. 
Chem.,  1010,  20,  115;  this  J.,  1010.  105,  200). 
Tb.-   presence  Of   naphthalene  cannot,   however,    be 

adequately  accounted  for  in  this  way,  A  tar  oil 
fraction  from  which  methylnaphthalenes  had  been 
removed  with  picric  acid  was  thermally  decomposed 
at  750  ( '.  and  it  was  observed  that  naphl  halene  was 
deposited  in  quantity  at  the  front  of  tne  tube.  The 
analysis  (11).  it  is  to  be  observed,  shows  very 
little  higher  olefines. 

•  Pictct  and  Bouviei  (Bet     1913,  46,   1342)  found  no  phenoli  m 

s  vacuum  tar   ir.-lily   distilled   from   certain    French  coals      On 

ng,    however,    phenols    were    formed,    apparenUy    from 

alcoholic  bodies  present  (Plctet,  Rev.  Gin    des  Sciences,  Oct   SO, 

roc,  7) 
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Hiaher  olefines.             C,H,. 

1                                       1 

H2              CH4. 

(11)     ....                      1-9 

10-9 

18-3 

68-9 

An  explanation  of  the  formation  of  hydrogen 
at  intermediate  temperatures  has  been  given  above 
in  discussing  the  thermal  decomposition  of  the 
naphthenes.  Some  hydrogen  may  also  have  been 
formed  to  a  lesser  extent  from  other  hydrocarbons, 
notably  ethane.  Its  increased  formation  at  tem- 
peratures above  750°  with  the  concomitant 
appearance  of  polynuclear  aromatic  substances 
has  not  been  explained.  Similar  observations  of 
increased  hydrogen  formation  have  been  recorded 
by  Zanetti  with  a  propane-butane  mixture  {toe. 
cit.)  and  by  Burgess  and  Wheeler  with  bituminous 
coal  and  with  anthracite  (Chem.  Soc.  Trans.  1910, 
97,  1917  ;  this  J.,  1910,  1291).  In  all  three  cases 
it  was  observed  that  the  hydrogen  curve  became 
steep  above  750°  C,  and  Zanetti  also  noticed  in- 
creased aromatic  formation  at  the  same  tempera- 
ture. 

As  very  few  measurements  have  been  recorded 
of  the  conditions  of  thermal  decomposition  of 
individual  substances  at  these  temperatures,  it  is 
not  an  easy  matter  to  explain  the  above  coinci- 
dences. Smith  and  Lewcock  have  observed 
(Chem.  Soc.  Trans.,  1912.  101,  1453  ;  this  J.,  1912. 
807)  that  the  combination  of  two  molecules  of 
benzene  to  dipbenyl  with  elimination  of  hydrogen 
takes  place  slowly  at  655"  C,  and  rapidly  at 
720°  C.  With  increased  concentration  of  ben- 
zenoid  substances  some  combination  of  this  kind 
must  inevitably  occur.  Diphenyl  is  known  to  be 
a  constituent  of  coal  tar.  The  observation  of 
Burgess  and  Wheeler  concerning  anthracite  shows 
that  the  increased  formation  of  hydrogen  is  not 
dependent  upon  changes  of  such  a  kind  as  can  only 
take  place  in  the  vapour  phase.  It  could  not  for 
instance  be  asserted,  if  regard  is  to  be  had  for 
these  coincidences,  that  the  increased  hydrogen  is 
due  to  the  prior  disappearance  of  olefines,  which 
may  hitherto  have  combined  with  and  retained  it. 
The  change  which  produces  this  hydrogen  is 
evidently  of  such  a  kind  as  takes  place  between 
large  molecules  and  also  intramolecularly.  The 
increased  production  of  hydrogen  must  probably 
therefore  be  attributed  to  the  union  of  aromatic 
molecules,  and  to  the  intramolecular  closing  up  of 
side  chains  and  rings  of  these  to  form  new  rings. 
Simple  examples  of  these  changes  are  the  formation 
of  diphenyl  from  benzene  already  mentioned-,  and 
that  of  naphthalene  from  phenylbutylene  and  of 
phenanthrene  from  stilbene  and  o-ditolyl. 


CH, 

CO" 


CH 


CH2 
Phenylbutylene. 
C6H4— CH5 

C6H4 — CH3 
o-Ditolyl. 


+  2H; 


Naphthalene. 

C6H4— CH 

I  II         +  2H, 

C$H4 — CH 

Phenanthrene. 


The  increased  hydrogen  formation  in  tar  and 
petroleum  fractions  is  thus  necessarily  concomi- 
tant with  the  formation  of  polynuclear  aromatic 
substances,  while  the  similar  hydrogen  formation 
in  coal  marks  the  beginning  of  the  rapid  conver- 
sion of  the  coal  to  polynuclear  molecules  of 
indefinite  dimensions,  a  process  which  culminates 
in  their  coalescence  to  the  aromatic  molecule  of 
carbon. 

The  curves  for  ethane  and  methane  call  for 
little  comment.  Bone  and  Coward  (loc.  fit.)  have 
shown   that   the   former   decomposes   rapidly   at 


675°  C,  and  that  at  810°  C.  only  17-9%  remained 
after  heating  for  one  minute.  The  disappearance 
of  ethane  with  rise  of  temperature  was  therefore 
to  be  anticipated.  It  is  possible  that  paraffins 
higher  in  the  series  than  ethane  are  present  at 
lower  temperatures.  These  would  appear  in  the 
analyses  as  ethane,  and  the  early  rapid  fall  in  the 
curve  may  be  due  in  part  to  their  decomposition. 
Methane  is  a  general  product  of  most  thermal 
decompositions,  even  of  such  substances  as  carbo- 
hydrates where  its  formation  might  be  least 
expected.  The  observed  rise  in  the  methane 
curve  is  in  accordance  with  this  and  with  its  known 
stability. 

Summary. 

(1 )  Ordinary  coal  tar  is  formed  from  coal  at  high 
temperatures  chiefly  as  the  result  of  the  decompo- 
sition of  a  tar  previously  formed  at  low  tempera- 
tures. 

(2)  The  mechanism  of  this  process  consists 
essentially  in  the  decomposition  of  the  naphthenes, 
paraffins,  and  unsaturated  hydrocarbons  present 
in  the  low  temperature  tar  to  form  defines  of 
varying  carbon  content  which  condense  at  higher 
temperatures  to  aromatic   substances. 

(3)  The  higher  (gaseous)  olefines  are  at  a  maxi- 
mum at  550  C,  the  curve  descending  to  a  minimum 
at  750°  C  when  they  virtually  disappear.  Their 
disappearance  at  750°  C.  synchronises  with  the 
appearance  of  naphthalene,  and  immediately 
precedes  a  rapid  increase  in  the  evolution  of 
hydrogen. 

(4)  Hydrogen  is  formed  at  middle  temperatures 
chiefly  as  the  result  of  the  decompositon  of 
naphthenes.  The  increase  at  higher  temperatures 
must  probably  be  attributed  to  the  union  of 
aromatic  molecules  and  to  intramolecular  ring 
closing. 

(5)  Phenols  are  primary  products  of  coal  dis- 
tillation (c/.,  however,  Pictet,  loc.  cit.). 

(6)  Benzene  and  its  homologues  are  chiefly 
formed  as  the  result  cf  olefinic  condensation.  To 
some  extent  they  are  secondary  products  of  coal 
distUlation,  having  been  formed  by  the  thermal 
dehydrogenation  of  the  corresponding  naphthenes. 

(7)  Acetylene  plays  an  insignificant  part  in 
coal  tar  formation. 
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MR.  JEROME  ALEXANDER  IN  THE  CHAIR. 


THE  IMPORTANCE  OF  "  IMPURITIES." 

BY    JEROME    ALEXANDER. 

Many  of  the  discoveries  and  improvements  of 
chemical  science  have  been  due  to  the  recognition 
of  the  importance  of  impurities.  Although  it  has 
long  been  known  that  chemical  f.nd  physical 
changes  can  be  brought  about  or  influenced  by 
extremely  minute  quantities  of  substances  which 
exercise  disproportionately  great  effects,  it  is  only 
within  comparatively  recent  years  that  the  wide- 
spread occurrence  and  technical  importance  of 
these  phenomena  have  been  recognized.  Thus, 
for  example,  a  minute  quantity  of  platinum  black. 
one  part  to  a  million  according  to  Bredig  and  yon 
Berneck,*  is  able  to  decompose  hydrogen  peroxide, 
and  as  an  extreme  case,  Erode  states  that  one 
gram-molecule  of  molybdic  acid  in  31,000,000 
litres  has  a  detectable"  catalytic  effect  \ii«>n  the 
reaction  between  hvdriodic  acid  and  hydrogen 
peroxide.     The   effect   of  an  infusion  of  straw  or 


•Z.  Physik.  Chem.,  1839,  31.  353;  see  also  this  J.,  1901,  376. 
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similar  substances  in  rendering  clay  plastic  may 
not  have  been  known  as  such  to  the  Egyptians ;  but 
they  certainly  knew  that  bricks  could  not  be  made 
without  straw.  Coming  to  more  recent  times,  let 
us  consider  a  few  cases  where  so-called  impurities 
are  of  great  technical  importance. 

Auer  von  Welsbach's  experiments  to  produce  a 
satisfactory  incandescence  gas  mantle  had  been 
unsuccessful,  when  be  once  more  took  up  the 
investigation  of  thoria,  which  had  in  his  prelimin- 
ary work  given  a  good  though  t  ransitory  effect .  In 
the  attempt  to  prepare  pure  thoria  the  surprising 
discovery  was  made  thai  the  purer  lb.'  thoria 
preparations,  the  lower  their  illuminating  power, 
and  the  identification  and  use  of  cerium  as  the 
light-giving  impurity  brought  success  to  the 
incandescence  gas  mantle  industry. 

The  importance  of  impurities  is  so  well  recog- 
nized in  the  iron  and  steel  industry,  that  its  pro- 
duets  are  made  according  to  specifications  limiting 
someof  them  to  the  third  decimal  place.  Even  the 
impurities  in  alloying  metals  must  be  considered, 
for  the  early  attempts  to  produce  a  workable 
nickel  steel  failed  because  of  such  impurities  as 
copper,  arsenic,  and  sulphur  which  existed  in  the 
commercial   nickel   Of   that    day. 

H.  A.  Bernthsen,  in  his  address  on  the  pro- 
duction of  synthetic  ammonia  by  the  llaber  pro- 
cess*, pointed  out  that  sulphur,  selenium,  tellurium, 
phosphorus,  arsenic,  boron,  or  the  compounds  of 
these  elements  such  as  the  hydride-. and  also  many 
carbon  compounds  and  certain  metals  of  low  melt- 
ing point  such  as  lead,  bismuth,  and  tin,  may  all 
act  as  poisous  to  the  catalyst.  Sulphur  dioxide  is 
very  poisonous.  Bernthsen  says:  "Extremely 
minute  quantities  of  these  bodies,  which  are  almost 
always  present  even  in  the  purest  commercial 
products  or  in  so-called  pure  gases,  sutliee  to  render 
the  catalysts  absolutely  inactive  or  at  least  to 
diminish  their  act  ion  very  seriously.  Thus  iron,  for 
example,  prepared  from  ordinary  iron  oxide  with  a 
content  of  one  per  thousand  of  sodium  sulphate  is, 
as  a  rule,  inactive.  Iron  containing  01  %  of  sulphur  is 
generally  quite  useless,  and  even  with  0  01  °„  is  of 
very  little  use,  although  in  appearance  and  when 
examined  with  ordinary  physical  and  chemical 
methods  no  difference  at  all  can  be  detected  as 
compaied  with  pure  iron. 

"The  recognition  of  these  facts  gave  rise  to  two 
problems  :  (a)  The  preparation  of  contact  masses 
free  from  poison  or  the  removal  of  such   poisons 

from  them,  and  (n)fi ing  t  he  gases  to  be  acted  upon 

catalytically  from  all  contact,  poisons.  A  trace  of 
sulphur,  one  part  per  million,  in  the  gas  mixture, 
can  under  certain  conditions  be  injurious,  so  that 
even  electrolytic-ally  prepared  hydrogen  must 
generally  be  further  specially  purified. 

"  A  painstaking  study,  for  which  we  are  indebted 

Erincipally  to  Dr.  A.  Mittasch  and  which  involved 
terally  many  thousands  of  experiments,  has 
afforded  an  insight  into  the  importance  of  sub- 
stances of  the  most  varied  nature  as  promoters  and 
poisons,  and  thus  a  sure  foundation  has  been  pre- 
pared for  a  reliable  continuous  manufacture  with  a 
good   yield  of  ammonia.  " 

The  catalytic  nickel  used  in  the  hydrogenation 
of  oils  is  so  sensitive  to  impurities  that  Paul 
Sabatier  in  his  paper  on  "Hydrogenation  by  Cata- 
lysis "states  that  small  traces  of  bromine  in  tin- air  of 
the  laboratory  rend  ere,  1  it  impossible  to  hydrogenate 
phonol  which  had  stood  there  in  an  open  llask. 
Benzol  which  could  not  be  treed  from  thiophen, 
could  not  be  converted   into  cyclohexane. 

With  some  substances  the  escape  of  mere  traces 
must  be  prevented.  Thus,  in  the  manufacture  of 
sulphonal  there  is  produced  a  mercaptan.  the  odour 
of  which  is  described  as  appalling,  and  so  powerful 


•fcighth    Int.   Congr.  Appl.  Chem.,   New  York,  1012;    this  J., 
1012,  982. 


that  taaoionoa  mgrm.  may  be  recognised. 
Obviously  not  much  can  be  allowed  to  escape. 

\n  interesting  demonstration  of  the  importance 
and  efficiency  of  apparently  negligible  traces  is 
given  by  Dr.  \V.  If.  Whitney  in  his  recent  Willard 
Gibhs  Medal  Address  (J.  Ind.  Eng.  (hem.,  8,  563), 
in  whieh  he  states:  "  I  remember  also  that,  after 
we  had  tried  to  increase  the  resistance  of  our  early 
tungsten  filaments  by  introduction  of  rale  o\ides 
and  other  material  which  we  hoped  would  remain 
in  the  filament  when  hot,  and  had  seen  them  distil 
out  at  the  temperature  of  operation,  someone 
suggested  adding  traces  of  such  oxides  for  the 
purpose  of  increasing  the  life  of  the  filament.  It 
seemed  a  futile  experiment,  but  the  traces  served 

the  new  purpose,  while  greater  quant  ites  had  failed." 
Through  the  kindness  of  l*r.  Q  W.  Thompson,  of 
the  National  Lead  Company.  I  am  able  to  show  two 
corroded  lead  buckles  which  exhibit  the  effect  of 
impurities  in  metallic  lead  upon  the  white  lead 
made  from  it.  One  was  made  from  lead  con- 
taining only  0  01  %  of  silver,  and  shows  a  very 
deep  pink  colour,  probably  due  to  silver  sulphide. 
The  other  was  made  from  lead  containing  0  02% 
of  copper,  and  shows  a  marked  green  coloration. 

In  the  case  of  copper,  small  amounts  of  arsenic 
seriously  affect  the  conduct  i\  it  v.  Thus  W.  llampe 
(Cb  m.-Zeit.,  1892,  16,  7215—728;  this  J.,  1892, 
1011)  reports  that  if  the  conductivity  of  pure 
copper  be  rated  at    1(10.  the  conductivity  of  copper 

containing  0-2100,',  of  arsenic  falls  to  61*05.  6.  S. 
Sperry  (Trans.  Amer.  Inst.  Min.  Eng.,  Feb.,  1898; 
this  ,L,  1898,  582)  has  pointed  out  the  injurious 
effects  of  antimony  and  bismuth  in  copper  upon 
brass  mad.-  with  it.  lie  states  that  brass  contain- 
ing 0000 ",,  of  antimony  can  be  rolled  without 
clacking,  but  when  the  percentage  reaches  (1(12 
the  fracture  indicates  t  he  presence  Of  the  ant  imony. 
Sperry  also  found  bismuth  to  be  \c-rv  objection- 
able (Eng.  and  Min.  J.,  L898,  66,  519;  this  J., 
L899,  47,  because  it  renders  brass  hot-short, 
cold-short,  and  determines  actual  or  "latent" 
flrecracks.  He  therefore  advises  that  high  brass 
intended  for  cold  rolling  should  not  contain  over 
0-01%  of  bismuth.  Cadmium,  which  frequently 
occurs  as  an  impurity  in  zinc,  also  injuriously 
affects  brass.  On  the  other  hand,  I  am  informed 
that  a  small  percentage  of  lead  in  brass  makes  it 
machine  well.  Hut  quite  the  contrary  is  the  case 
with  gold,  which  is  rendered  brittle-  by  0*05%  of 
lead. 

In  the  refining  or  deposition  of  metals  by  elei  1 ro- 
lytic  methods  there  are  numerous  instances  pub- 
lished in  the  technical  and  patent  literature  dealing 
with  the  beneticial  or  detrimental  effects  of  small 
quantities  of  previously  neglected  "  impurities." 
some  accidently,  but  some  intentionally  added. 
Sulphates  interfere  with  the  electrolysis  of  mag- 
nesium chloride  and  with  the  electrolytic  pro- 
duction of  chlorates.  In  electroplating  with  gold, 
a  little  copper  gives  a  red  shade  and  a  little  silver 
gives  a  greenish  shade.  In  fact,  quite  a  variety 
of  colours  may  be  produced  by  the  judicious 
introduction  of  suitable  impurities.  The  work  of 
Anson  Betts  has  demonstrated  the  effect  of  tannin 
and  similar  substances  which  behave  like  pro- 
tective colloids,  upon  the  electro-deposition  of 
lead.  The  effect  of  protectors  can  be  exhibited 
by  dividing  a  solution  of  lead  nitrate  between  two 
beakers,  adding  some  gum  arable  solution  to  one, 
and  then  inserting  a  strip  of  zinc  into  each  beaker. 
A  brilliant  crystalline  lead  tree  deposits  on  the 
strip  in  the  solution  without,  the  gum,  whereas  the 
other  deposit  appears  blackish  and  amorphous. 

The  following  are  a  few  scattered  instances.     In 

the  manufacture  of  dry  batteries,  traces  of  iron  in 
the  pyr.  lusite  and  of  copper  in  the  sal  ammoniac 
have  been  found  to  be  detrimental.  Traces  of 
arsenic  in  the  hydrogen  used  by  lead  burners 
prevent  the  formation  of  a  proper  joint.  Nitric 
acid  carboys  which  had  beon  used  in  a  felt  factory 
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to  make  mercuric  nitrate  for  carroting,  retained 
enough  mercury  to  cause  serious  trouble  when 
they  were  refilled  and  sent  to  another  plant. 
Traces  of  copper  or  iron  in  tanning  materials  are 
inimical  to  the  production  of  white  leather.  As 
little  as  one  part  of  sulphur  per  million  in  coconut 
oil  has  a  deleterious  effect  on  the  soap  made  from 
it.  Water  and  air  in  liquid  ammonia  may  accu- 
mulate and  cause  trouble  with  the  refrigerating 
machinery.  Iodine,  fluorine,  and  arsenic  are 
poisons  prohibited  in  foods  ;  yet  physiological 
chemists  state  that  certain  small  quantities  of 
these  substances  which  we  unwittingly  take  in  our 
food,  are  essential  to  our  bodily  well-being. 

In  the  brewing  industry,  many  peculiar  facts, 
long  known,  hare  been  traced  to  the  presence  of 
disregarded  impurities  ;  for  instance,  "  Burton 
water  "  is  supposed  to  owe  its  advantageous  pro- 

Eerties  to  traces  of  calcium  salts,  and  patents  have 
een  granted  for  "  Burtonizing  "  brewing  water. 
The  outbreak  of  "  beer-poisoning  "  in  Manchester, 
England,  in  1900.  was  traced  to  arsenic  in  the 
mineral  acid  used  in  making  brewing  sugar. 
Where  would  be  our  present  knowledge  of  radium 
and  radioactivity,  had  not  the  Curies  traced  and 
isolated  the  potent  impurities  of  pitch-blende  ? 

The  importance  of  traces  of  manganese  in  plant 
growth  has  been  pointed  out  by  Gabriel  Bertrand 
who  found  that  one  part  of  this  metal  in  ten 
million  exercised  a  noticeable  favourable  effect 
upon  the  growth  of  Aspergillus  ?iiger,  both  the  ash 
and  the  weight  of  the  plant  being  increased.  On 
the  other  hand,  Raulins  in  1870,  experimenting 
with  the  same  organism,  found  that  one  part  of 
silver  nitrate  in  1,600,000  prevents  growth.  When 
growth  was  attempted  in  a  silver  cup,  vegetation 
did  not  even  begin.  Duclaux,  commenting  upon 
this,  remarked  that  "  it  is  almost  impossible  to 
detect  chemically  any  dissolution  of  silver  into  the 
liquid.     But  the  fungus  proves  it  by  dying." 

This  naturally  leads  us  to  a  consideration  of  the 
influence  exerted  upon  physiological  changes  by 
the  presence  of  substances  that  in  the  past  might 
have  been  regarded  as  unimportant  impurities. 
Take  the  enzymes  for  example,  the  distribution 
and  importance  of  which  are  only  now  being  re- 
cognised. With  the  aid  of  enzymes  changes  take 
place  with  comparative  ease,  which  ordinarily 
require  quite  serere  treatment  with  inorganic 
chemicals.  Thus,  according  to  E.  F.  Armstrong, 
2-N  hydrochloric  acid  required  about  five  weeks 
at  35"  0.  to  produce  the  same  degree  of  hydrolysis 
as  was  produced  by  a  certain  preparation  of 
lactase  in  one  hour.  Although  the  preparations 
of  enzymes  actually  used  in  experiments  contain 
only  small  percentages  of  the  active  enzymes 
themselves,  some  indication  of  their  enormous 
efficiency  may  be  gained  from  the  statement  of 
O 'Sullivan  and  Tompson  that  invertase  can 
hydrolyze  200,000  times  its  weight  of  sucrose, 
and  the  report  of  Hammarsten  that  one  part  of 
rennet  can  clot  400,000  times  its  weight  of  casein- 
ogen  in  milk.  The  great  efficiency  of  the  enzymes 
becomes  comprehensible  upon  ultramicroscopic 
examination,  which  reveals  the  continuous  kinetic 
activity  of  their  multitudinous  particles.  I  have 
seen  the  particles  of  taka-diastase  concentrated 
about  a  starch  granule,  probably  by  adsorption, 
practically  gnaw  holas  in  it.  It  is  difficult  to  say 
where  physical  action  ends  and  chemical  action 
begins,  for  there  is  no  sharp  line  of  demarcation 
between  the  two. 

In  conclusion.  I  must  deprecate  the  tendency  of 
some  scientifically  educated  people  to  dismiss  in  a 
cavalier  manner  observations  coming  to  them 
from  any  source,  no  matter  how  humble.  If  we 
cannot  give  a  scientific  reason  for  a  fact,  we  must 
work  to  enlarge  our  fund  of  scientific  knowledge, 
not  close  our  eyes  to  the  truth,  because  it  does  not 
fit  in  with  present-day  theories.  Most  of  us  have 
smiled    at    the    fetish-like    prescriptions    of    the 


Egyptians  and  Chinese,  which  include  toads, 
caterpillars,  and  the  like,  not  knowing  that  toads 
had  long  formed  the  basis  of  a  folk  remedy  among 
Western  nations  and  our  own  American  colonists, 
and  had  even  been  used  by  the  medical  profession. 
Last  year,  however,  Prof.  'John  J.  Abel  announced 
in  "  Science  "  that  he  had  isolated  from  the  skin 
of  Bufo  agua,  a  tropical  toad,  considerable 
quantities  of  that  powerful  drug  adrenalin  or 
epinephrin,  and  also  a  crystalline  substance  which 
he  calls  "  bufagin  "  to  which  he  says  the  skin  owes 
its  curative  power  in  dropsy. 

The  practical  housewife  has  known  for  centuries 
that  if  the  white  of  an  egg  is  overbeaten  it  runs 
to  water  ;  but  just  recently  our  colloid  chemists 
have  talked  of  the  coagulation  of  colloids  by 
mechanical  agitation.  Many  decades  ago,  the 
British  explorer,  Captain  Speke,  reported  the 
widespread  belief  among  the  African  natives  that 
the  sleeping  sickness  was  associated  with  the 
coming  of  the  tsetse  fly,  but  this  was  regarded  as  a 
superstition  rather  than  a  fact.  Tardy  science 
has  since  proved  it  to  be  true  and  has  greatly 
extended  our  knowledge  and  control  of  the  tiny 
insect  carriers  of  disease,  heretofore  neglected  as 
"  unimportant    impurities." 

Experiment  is  the  basis  of  all  knowledge.  But 
experiment  must  be  accompanied  by  exact  obser- 
vation and  correct  deduction  if  we  would  find 
truth.  In  our  search,  let  us  not  neglect  any 
source  or  factor,  no  matter  how  lowly  or  insignifi- 
cant it  may  seem,  for  the  very  thing  we  cast  aside 
as  unimportant  or  negligible  may  be  tho  key  to  the 
door  we  seek  to  open. 

SOME    PRESENT-DAY    TECHNOCHEMICAL 
PROBLEMS. 

BY    DR.    RAYMOND    F.    BACON.* 

Theodore  N.  Vail,  the  distinguished  organiser  of 
the  greatest  telephone  system  in  the  world,  has 
well  expressed  a  recent  industrial  recognition  : 

"  Research,  investigation,  experiment,  compre- 
hensive and  thorough,  are  now  necessary  to 
hold  any  position  in  any  industrial  or  utility 
enterprise." 

Mr.  Vail  attributes  the  success  of  his  company 
— the  nervous  system  of  our  economic  and  social 
structure — to  the  centralised,  co-ordinated  work 
of  operation  with  research.  Transportation,  the 
circulatory  system  of  the  world,  owes  a  similar 
debt  to  scientific  investigation,  for  its  develop- 
ment has  resulted  entirely  from  industrial  growth, 
for  which  chemical  inquiry  is  so  largely  responsible. 
It  is  now  generally  conceded  that  research  and 
progress  are  synonymous  as  applied  to  manu- 
facturing.! 

The  recent  impetus  imparted  to  the  investiga- 
tional activity  in  American  chemical  manufactur- 
ing has  materially  altered  the  traditional  policy 
of  industrial  secrecy. J  This  change  in  attitude, 
the  direct  product  of  the  appreciation  of  urgent 
action  in  industrial  research,  has  been  long  desired 
by  our  universities,  and  it  will  undoubtedly  result 
in  the  extension  of  the  practice  of  referring  certain 
of  the  problems  of  industry  to  university  labora- 
tories for  study.  Many  of  the  numerous  problems 
of  chemical  manufacturing  could  be  advanta- 
geously attacked  outside  of  the  plants  ;    but  some 

•On  May  14th,  1915,  I  addressed  the  Chicago  Section  of  the 
American  Chemical  Society  on  "  Some  Problems  of  Chemical 
Industry,"  and  the  discourse  was  duly  published,  in  condensed 
form,  in  J.  Ind.  Eng.  Chem.,  7  (1915),  586.  However,  a  number 
of  omissions  occurred  in  that  brief  report,  and,  at  the  request  of 
my  colleagues,  I  have  endeavoured  to  supply,  principally  for  tile 
research  workers  in  our  universities,  the  additions  Qeceaittated 
for  completion  of  the  presentment.  The  present  contribution 
is  therefore  supplemental  to  the  paper  cited. 

t  On  this  relation,  see  Bacon,  Sd.  Am.  Suppl.,  1915,  No.  20S1, 334. 

J  For  an  illustration,  see  the  reports  of  the  Industrial  Con- 
ferences at  the  53rd  Meeting  of  the  American  Chemical  Society 
(J.  Ind.  Eng.  Chem  ,  8  (1916),  947  et  »(•«.). 
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centra]  organisation,  similar  to  the  Committee 
<m  Research  in  Educational  institutions  o)  the 
National  Research  Council,  is  needed  for  securing 
and  properly  distributing  those  problems  which 
are  pressing.  It  is  clear,  however,  that  stable 
relations  between  the  universities  and  indus- 
trialists will  be  worth  while  only  if  some  mutual 
benefits  ran  accrue  therefrom.  This  co-operation 
can  therefore  !»•  most  satisfactorily  promoted  by 
actively  demonstrating  the  advantages  of  the 
exchange  or  interchange  of  subjects  foi  research, 
which  primarily  presupposes  a  reasonable  freedom 
from  tlie  concealment  of  knowledge  which  tena- 
ciously adheres  to  all  industiial  research. 

I  shall  now  pass  rapidly  over  a  few  of  the 
many  import;  nt  pro  hi  ems  of  manufacture,*  for  the 
most  part  in  the  traditional  industries — problems 
that  a  few  years  ago  were  either  not  given  any 
consideration  or  were  unknown,  hut  which  are 
now  the  subjects  of  considerable  contemporary 
inquiry  and  even  anxiety. 

Some  present-day  metallurgical  problems. 

A  metallurgical  problem  which  invites  the 
investment  of  research  with  peculiar  force,  is  the 
concentration  of  the  so-called  brown-ore  of  Virginia, 
Tennessee,  Kentucky.  Georgia,  Alabama,  and 
Texas.  Calcined  brown-ore  carrying  more  than 
50  %  of  iron  is  readily  marketable  and  it  is  said 
that  processes  of  the  type  of  the  Qoltra  method 
ini\  be  profltablj  applied  not  only  to  these 
deposits  but  also  to  brown-ore  "  banks"  which 
cannot  be  worked  by  old  methods  of  preparation. 
Other  iron-ore  problems  are  the  economic  utiliza- 
tion of  the  aluminous  ores  of  Tennessee  and  of  the 
siliceous  potash-bearing  ores  (gray  iron  ores)  which 

occur  in  oilier  southern  State's 

In  blast-furnace  practice,  there  is  needed  some 
method  of  increasing  the  basicity  of  the  slag 
without  increasing  iis  temperature;  very  little 
information  is  available  regarding  the  amount  of 

sulphur  which  can  be  expelled  with  the  top  gases  ; 
the  control  of  manganese  is  comparatively  incom- 
plete ;  little  is  know  n  of  the  general  subject  of  the 
effects  of  variations  in  the  carbon  contents  of  the 
different  kinds  of  iron,  and  consequently  we  are 
unacquainted  in  detail  with  methods'  for  the 
systematic  control  of  carbon  :  and  there  is  a  lack 
of  experimental  knowledge  relating  to  the  action 
of  a  considerable  percentage  of  vanadium  in  the 
blast-furnace  charge.  Reference  may  also  be 
made  here  to  tie-  problem  presented  in  the  pro- 
duction of  ferro-vanadium  alloys  directly  from 
iron  ores  containing  vanadium  ;  this  is  dilTicult 
because   vanadium  goes   intu  slag   very    readily. 

The  following  are  some  of  the  'main  other 
problems  in  sideruigy  :  the  recovery  of  manganese 
as  an  alloy  from  slags  high  in  manganese;  the 
extension  of  the  commercial  uses  of  open  hearth 
and  converter  slags,  particularly  a  broad  studj  oi 
their  use  in  ceramics;  the  improvement  of  the 
qualitj  'if  cast-iron  or  pig  iron  of  ordinary  coke 
grade,  to  make  it  the  equal  of  higher-priced  char- 
coal iron  j  the  influence  of  S-iron  on  the  h  ixdening 
of  steel  :  the  relative  merits,  as  regards  corrosion, 
of  various  iron  products,  and  especially  pur.-  iron 
as  compared  with  ordinary  open-hearth  and 
copper-bearing  steels;'}  the  cause  of  internal 
transi  erse  defects  in  rails  ;  satisfactory  substitutes 
tor  imported  magnesite  as  an  iron  and  steel 
refractory  (zirconia  is  too  costly)  this  problem 
actually  resolves  itself  into  hew    to  use  domestic 


i  >»  from  ail  available  Bourses  ol 
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magnesite  and  for  graphite  as  a  foundry  facing  ; 
the  cause  of  the  lack  of  success  in  the  use  of  fcrro- 
silicon  to  replace  entirely  the  ferro-manganese  in 
the  deoxidation  of  steel;  and  the  possibility  of 
recovering  by-products  from  blast-furnace  gases, 
such  as  compounds  from  which  cyanides  might  be 
made. 

Mention  has  been  made  in  several  other  com- 
munications* "I  certain  of  the  problems  en- 
countered in  the  metallurgy  of  zinc.  The  treat- 
ment of  llotal  imi  concentrate  is  one  of  the  present 
troubles  of  the  zinc  smelter,  owing  to  its  great 
fineness.  While  the  proportion  of  this  grade  of 
ore  which  the  smelter  is  obtaining  is  still  small,  the 
supply  of  it  is,  however,  certain  to  increase.  The 
roasting  of  ferruginous  blende  in  such  a  manner 
as  to  convert  all  of  the  zinc  into  sulphate  and  oxide, 
avoiding  the  formation  of  sulphite  and  ferrite,  is 
another  interesting  subject  for  research.  Two 
other  problems  in  this  field  are  the  manufacture  of 
retorts  of  higher  tensile  strength  and  greater 
durability,  and  the  relation  of  tin  elements  of  the 
ash  ingredients  of  the  reduction  fuel  to  the  same 
elements  in  the  ore.  having  in  mind  a  more  satis- 
facior,  blending  of  the  ore  and  the  reduction 
material. 

The  increasing  adaptation  of  flotation  to  the 
treatment  of  low-grade  copper  ores  has  somewhat 
discouraged  the  use  of  leaching  methods  and 
accordingly     these    processes    have    not     made    the 

progress    expected    ;       bill     the    field     is    still    open     for 

oxidised  ore  win  re  dotation  has  not  thus  far  been 
sue.  essfully  applicable.  Successful  dotal  i  in  ass  tunes 
that  tin-  copper  content  of  the  ore  is  in  the  form 
of  disseminated  mineral.  In  the  case  of  ores 
in  which  the  copper  compound  is  diffused  through- 
out a  mass  of  gangue.  such  as  is  undoubtedly  true 
of  the  copper  -ill'  ate  ores  found  at  1  nspirat  ion.  it 
is  certain  that  flotation  is  out  of  the  question  and 
thai    some  leaching  process  must   be  used. 

The    acidit  \     of    t  In     ga  <cs   fr upper   and   Ii  ail 

smelting  works  presents  a  problem  which  still 
awaits  solution.     In  electrical  precipitation,   the 

treatment     of    enormous    volumes    of    gases    in  the 

smelter     Hues     introduces     several     problems:  in 

addition   to   the   magnitude   thereof,    then-   aie  the 

problems     connected     with     the    handling    of  the 

fumes  and  dust  and  their  metallurgical  treatment. 
It  is,  of  course,   possible  at    present    to  separate 

from  certain  fumes  thousands  of  tons  of  arsenic 
annually  and  it  would  probably  be  feasible  to 
separate  an  amount  of  sulphur  which  would  run 
into  hundreds  of  thousands  of  tons  annually,  were 
there  markets  for  such  quantities  of  these  by- 
products. 'I'he  problem  therefore  resolves  itself 
into  the  establishment  of  new  tonnage  uses  for 
aisenic  and  sulphur. 

In  the  metallurgy  of  the  precious  metals,  the 
high  price  of  zinc  has  stimulated  renewed  study  of 

electrolytic    methods    of    precipitation    (the    new 

plant  al  Great  falls.  Montana,  is  illustrative  of 
the  trend  in  this  direction)  and  a  large  amount  of 
experimental  work  is  in  progress  on  the  application 
of  the  notation  process.  In  the  case  of  concentrate 
produced  by  tlotation.  the  minerals  composing  the 
product  are  su  list  ant  ially  t  he  same  as  those  obtained 
by  gravity  concentration,  consisting  of  the 
Sulphides  and  the  double  sulphide  of  the  heavy 
metals,  and  therefore  similar  difficulties  are 
encountered    in   their  treatment. 

Other  moie  familiar  metallurgical  problem-  ace 
the  prevention  of  zinc  loss  in  the  brass  industry, 
the  elimination  of  aisenic  from  antimony,  and  the 

cheap  deoxidation  (retrieving)  of  aluminium 
remelted  from  scrap  ;  but  after  all  the  conservation 

of  our  metals  and  their  protection  after  they  have 
been  manufactured  and  put  into  service,  holds 
out    most    interest. 

-  Bee  Bacon,  -.  ience,  N.  S.,  40  (1914).  877  ;  and  J.  Ind.  Eng. 
(Ililil  .  7  (1915),  535. 
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Among  the  less  used  metals,  the  alkaline-earth 
elements  are  begging  utility.  There  is  no  doubl 
that  calcium  could  be  produced  economically  even 
by  methods  now  known  if  it  were  manufactured 
on  a  large  scale  to  fill  an  extensive  demand,  but 
markets  therefor  must  first  be  established  by  the 
discovery  of  important  new  uses.  Results  of 
commercial  significance  might  be  obtained  by  the 
investigation  of  the  alloys  of  calcium  and  of  its 
application  as  a  chemical  purifying  agent  in 
melting  and  casting  metals.  Calcium  has  been 
used  in  Germany  as  a  substitute  for  ferro-man- 
ganese  in  the  deoxidation  of  steel.  In  the  cases  of 
barium  and  strontium,  uses  could  be  developed  if 
methods  were  known  by  which  these  metals  could 
be  isolated  cheaply  ;  while  with  magnesium  an 
electrolytic  method  is  required  which  will  enable 
its  production  for  about  25  cents  per  pound 
(direct  reduction  of  the  oxide,  as  in  the  case  of 
alumina,  is  suggestive).  Beryllium  is  another 
metal  whose  properties  should  receive  broad  in- 
vestigation, for  at  present  its  known  uses  do  not 
just  ify  its  cost. 

The  production  of  boron  and  ferro-boron  of 
uniform  quality  requires  expert  study.  Cheap 
and  pure  chromium  is  now  unobtainable  ;  the 
electrolysis  of  its  fused  salts  is  difficult  on  account 
of  their  high  melting-points,  but  perhaps  the 
electrolysis  of  aqueous  solutions  of  chromium  salts 
could  be  so  controlled  that  heavy  deposits  would 
be  produced.  Then,  too.  chromium  electro- 
plating is  for  many  purposes  superior  to  nickel. 
but  the  technique  of  constantly  producing  perfecl 
plating  has  not  been  accomplished. 

Since  there  is  no  lack  of  raw  materials,  broad 
study  should  be  made  of  the  methods  for  producing 
pure  titanium  and  zirconium  and  of  their  pros- 
pective uses.  The  same  statement  also  applies  to 
molybdenum,  although  the  greatest  need  of  the 
molybdenum  industry  at  the  present  tune  is  a 
more  economic  utilisation  of  its  sources  of  raw 
material  :  in  general,  the  deposits  have  been 
neither  properly  prospected  nor  opened  up,  and 
then  not  wisely  worked  ;  and  loss  and  waste 
should  be  minimised  as  the  result  of  a  careful 
investigation  of  crushing  and  concentrating 
methods.  However,  the  relatively  small  tonnage 
of  molybdenum  needed  at  present  is  a  handicap 
in  the  exploitation  of  its  ore  deposits. 

Other  problems  of  industrial  inorganic  chemistry. 

There  is  real  need  of  extensive  experimental 
research  on  the  chemical  character  of  coal.  The 
knowledge  regarding  the  combustion  and  distilla- 
tion of  coal  is  principally  empirical,  and  will  of 
course  remain  so  until  a  clearer  insight  is  had  of  the 
actual  nature  of  the  complex  compounds  con- 
tained in  the  coal  substance  and  of  the  mechanism 
of  their  decomposition  by  heat.  Two  very 
important  problems  in  the  preparation  of  coal  for 
the  market  have  to  do  with  "  wastes  "  :  the 
production  of  an  absolutely  smokeless  fuel  in  the 
manufacture  of  briquettes  from  anthracite  culm  ; 
and  the  utilisation  of  the  high-ash  (00 — 75  °0),  high- 
sulphur  (5 — 10%)  waste  from  bituminous  coal 
washers. 

Many  other  problems  exist  in  the  domain  of 
mineral  technology.  New  uses  are  desired  for 
tripoli  ;  the  Gypsum  Industries  Association  is 
engaged  in  furthering  the  development  ami 
advancement  of  the  uses  of  gypsum  ;  and  the 
employment,  of  slate  in  the  manufacture  of  black- 
boards and  school  "  slates  "  has  so  decreased  that 
new  applications  are  wanted  to  replace  this  loss  of 
market.  Then  there  are  the  problems  in  con- 
nection with  the  use  of  the  natural  abrashis. 
emery  and  corundum  ;  one  still  hears  of  the  sudden 
and  wide  variation  in  the  composition  of  different 
shipments  :  but  since  the  development  of  high- 
grade  artificial  abrasives  and  the  exploitation  of 


larger  corundum  deposits  in  Ontario,  no  corundum 
has  been  produced  and  only  a  small  quantity  of 
emery  has  been  mined  in  the  United  States,  and 
accordingly  new  uses  are  being  sought  for  these 
minerals.  The  abrasive  garnet  market  is  also 
strictly  limited  and  shows  little  tendency  to 
extension  at  present.  Reference  may  be  made 
here  to  several  problems  in  the  technology  of 
fullers'  earth,  the  literature  of  which  is  meagre 
and  unsatisfactory.  Little  is  known  regarding  the 
qualities  of  fullers'  earth  which  adapt  it  to  its 
applications  ;  there  is  a  needless  obscurity  con- 
cerning the  changes  which  it  occasions  in  oils  and 
to  which  it  is  itself  liable  ;  it  is  not  clear  why 
certain  earths  possess  a  tendency  to  cause  spon- 
taneous combustion  in  the  material  from  the  filter 
presses  ;  and,  finally,  what  is  the  cause  of  the 
malodour  which  sometimes  accompanies  the  use  of 
a  particular  earth  ? 

The  problem  of  commercially  separating  a 
soluble  potassium  salt  from  brine  containing 
sodium  chloride,  carbonate,  and  sulphate  and 
other  salines  remains  unsolved  ;  the  cleaning  and 
drying  of  phosphate  rock  should  be  done  more 
economically  :  and  the  regenerative  system  of 
heating  has  not  been  profitably  applied  to  the 
pottery  industry.  In  fact,  an  attractive  variety 
of  problems  is  found  in  all  sections  of  the  inorganic 
field,  and  many — particularly  a  compact  apparatus 
for  generating  hydrogen  which  could  be  erected 
on  a  freight  car  and  easily  conveyed  about  for 
Governmental  purposes  ;  the  economic  production 
of  nitric  acid  from  ammonia  by  the  catalytic 
process  ;  the  development  of  a  commercial  process 
for  manufacturing  aluminium  nitride  ;  and  the 
direct  preparation  of  hydrated  sodium  carbonate 
in  a  stable,  powdered  form  and  of  sodium  silicate 
in  a  readily  powdered,  solid,  soluble  form — might 
be  attacked  to  advantage  outside  the  purlieus  of 
industry. 

However,  of  all  the  anxious  inquiries  coming  in 
from  our  manufacturers,  those  pertaining  to 
refractories  possibly  possess  the  most  notable 
academic  interest.  What  is  the  exact  inversion 
point  of  the  crystalline  form  of  calcium  oxide  ? 
Why  is  the  porous  form  of  calcium  oxide  so  much 
more  reactive  than  the  crystalline  ?  What  are 
the  physico-chemical  properties  of  ferrous  oxide  at 
high  temperatures  ?  What  are  the  relations  of  the 
inversion  points  of  the  iron  oxides  to  one  another  ? 
Can  alumina  be  satisfactorily  made  (sintered)  into 
a  dense,  hard  refractory  without  the  aid  of  a  bond, 
thus  obviating  the  troublesome  shrinkage  which 
occurs  at  temperatures  far  below  the  melting- 
point  of  alumina  ?  And  finally  there  are  tin- 
troubles  in  the  case  of  refractories  for  open-hearth 
furnaces.  The  principal  source  of  difficulty  is  the 
slagging  tendency  of  the  dust,  which  is  derived 
partly  from  the  producers  and  partly  from  the 
charges.  Perhaps  a  satisfactory  means  of  sup- 
pressing the  dust  might  be  devised,  but  another 
possible  way  out  of  the  trouble  might  consist  in 
replacing  the  acid  bricks  of  the  checkerwork  by 
basic  ones.  Magnesia  and  bauxite  bricks  have 
been  tried,  but  are  liable  to  shrink  ;  this  weakness 
might  be  overcome  in  the  case  of  the  bauxite  bricks 
by  burning  at  a  sufficiently  high  temperature  and 
by  suitably  modifying  the  ^exture  and  composition. 
Dolomite  bricks  have  not  been  experimented 
with. 

In  fact,  it  sometimes  seems  to  me  that  the 
greatest  single  problem  in  chemical  technology  is 
the  one  of  refractories.  There  are  many  in- 
dustrial problems  that  now  appear  to  be  im- 
possible of  commercial  solution,  which  could  be 
immediately  solved,  provided  we  had  some  ideal 
refractory  substance  which  would  retain  its  shape 
and  strength  at  high  temperatures  and  would  noi 
be  acted  upon  bv  the  acid  or  alkaline  constituents 
of  a  charge  or  by  the  gas,.,  evolved  during  the 
reaction. 
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Problems  of  industrial  organic  chemistry. 

The  inquiries  which  come  from  the  domain  of 
organic  technology  are  well  illustrative  of  the 
opportunities  which  exist  for  co-operative  re- 
search as  well  as  explanatory  of  the  existing 
anxiety  for  new  ideas  in  manufacture.  More 
numerous,  perhaps,  than  any  others  are  queries 
regarding  coal  products  ami  their  manufacture- 
In  particular,  the  problems  in  connection  with 
the  by-product  coking  of  coal  are  of  especial 
importance  at  the  present  time,  ft  is  generally 
conceded  that  "  coke  breeze  "  is  not  being  utilized 
in  the  most  economical  manner;  new  uses  should 
be  found  for  pitch  and  coumarone  resin  ;  the  acid 
tar  from  the  chemical  treatment  of  lighl  oil  should 
be  recovered  and  worked-up ;  and.  for  availa- 
bility in  times  of  peace,  there  should  lie  accumu- 
lated a  reserve  of  knowledge  on  new  uses  for 
benzene   and    toluene. 

The  related  tar  distillation  industry  presents  the 
following  problems  *  :  What  is  the  cause  of 
corrosion  in  tar  stills  ?  Is  the  present  method  of 
separating  fractions  the  best  in  view  of  the  pro- 
ducts required  ?  Uses  are  also  wanted  for 
creosote  oil  and  for  lesser  known  bodies  in  the 
distillates  ;  there  is  required  a  broad  investigation 
of  coal  t;ir  pitch  to  discover  ways  for  rendering  it 
more  suitable  for  replacing  natural  asphalts  ;  and 
the  methods  of  testing  coal  tar  products  should  be 
standardized.  Two  questions  which  have  arisen 
in  the  manufacture  of  coal  gas  lire  worthy  of 
mention  in  this  place;  these  are:  Have  we  ex- 
hausted tin-  chemical  possibilities  of  by-produi  I  or 
retort  coal  gas  when  we  have  recovered  from  it  the 
ammonia  it  contains  ;  and  is  it  feasible  to  make 
gasoline  from  coal  gas?  This  last  problem  does 
not  appear  to  me  to  be  commercially  praticable  in 
America,  but,  it  is  under  consideration  in  England 
and  other  countries  which  produce  no  petroleum. 
The  numerous  problems  of  the  petroleum 
industry  have  been  considered  at  length  else- 
where.! but  reference'  may  be  made  here  to  several 
problems  of  the  Scottish  shale  oil  industry.  Much 
remains  to  be  learned  regarding  the  best  con- 
ditions for  the  production  of  crude  shale  oil,  in 
particular  the  form  of  retort  and  the  temperature 
of  working  ;  80  to  85%  of  the  raw  shale  put  into 
the  retorts  is  sent  to  the  waste  heaps  as  spent 
shale,  the  utilization  of  which  has  not  been  the 
subject  of  sufficiently  extensive  research  ;  and  the 
refinery  tars,  now  used  as  fuel,  should  be  investi- 
gated with  the  object  of  separating  commercially 
valuable  substances.  These  problems  are  of 
more  than  mere  passing  interest  to  American 
chemists  on  account  of  the  probable  early  develop- 
ment of  certain  of  our  large  domestic  oil-shale 
deposits. 

The  problems  of  technical  phytochemistry  are  of 
considerable  economic  importance.  Many  of  our 
plants  are  wasted  either  because  of  a  lack  of  know- 
ledge regarding  their  possibilities  or  because  of  a 
deficiency  of  interest  in  their  industrial  develop- 
ment. The  processes  for  obtaining  rubber  from 
guayule  sap  are  unperf ected  ;  tie-  method  em- 
ployed for  extracting  wax  from  candelilla  is  crude  ; 
algerita  and  osage  orange  contain  dyestufts,  but 
have  received  practically  no  attention;  tie-  com- 
mercial possibilities  of  mesquite  seed  and  wax  are 
unknown,  and  the  same  statement  applies  to  the 
wax  or  gum  from  prickly  pear  cactus  ;  no  suitable 
process  is  known  for  degumming  ramie  fibre  and 
making  it  suitable-  for  spinning  ;  then-  is  no  know- 
ledge of  the  industrial  possibilities  of  bear  grass: 
the  use  of  lice  straw  and  .e.t ton  stalks  as  paper- 
making   materials   requires   mere   study;     and    the- 

castor  bean,  sunflower,  and  camphor  tree  are-  well 

•  On  other  problems  of  the  coal-tar  Industry,  see  Bacon,  I  Ind. 
Knc   Chem  ,  7  (1815),  535. 

♦  Bacon  and  rtanieir-  "  American  Petroleum  Industry,  lOlfl. 
I,  T'cH     901 


adapted  to  the  coastal  plain  of  Texas  and  should 
constitute  the  bases  of  well-established  industries. 

The  cotton  industry  holds  out  engaging  oppor- 
tunities for  chemical  research.  The  following  are 
some  of  the  problems  which  confront  the  planter 
of  cotton  :  \\  hat  is  the-  act  ion  of  various  fertilisers 
on  the  yield  of  cotton  and  on  the  epiality  of  the 
fibre-  produced?  Are  there  available  any  ferti- 
lisers which  can  be  substituted  for  potash,  and,  if 
so,  what  conditions  must  be  observed  in  their 
application  to  the  soil  ?  Can  a  chemical  treatment 
be  devised  for  destroying  the  Mexican  boll  Weevil 
or  at  least  rendering  it  harmless?  And  thin 
there  are  the  problems  in  preventing  the  produc- 
tion of  stained  cotton  during  seasons  of  excessive 
rain  and  in  bleaching  stained  cotton  a  pure  white. 

The-  chemist  has  been  of  inestimable  value  to  the 
wood  turpentine  industry.  In  addition  to  develop- 
ing processes  and  designing  suitable  plants,  he 
has  standardized  the  products,  created  markets 
therefor,  and  found  uses  for  the  important  by- 
product, pine  oil.  However,  there  are  still 
opportunities  for  other  chemical  contributions. 
Fresh  crude  turpentine  contains  normally  about 
30  "0  of  spirits  of  turpentine,  but  under  the  most 
improved  methods  of  collection  and  distillation  in 
use  at  present  yields  of  only  IS  to  20%  are 
obtained  ;  this  loss  of  at  least  one-third  of  the 
volatile  oil  remains  to  be  overcome.  The  French 
method  of  bleaching  rosin  is  slow  and  otherwise 
uneconomic,  bid  the  chemical  methods  which  have 
been  proposed  are  unsatisfactory;  methods  of 
distillation  by  the  use  of  superheated  steam  or 
vacuum,  although  apparently  desirable,  have  so 
far  hail  no  altering  influence  on  methods  of  manu- 
facture ;  and  the  disadvantages  of  wood  fibre  from 
turpentine  production  as  a  source  of  pulp  remain 
to  be  overcome.  Notwithstanding  its  charcoal  and 
bark  contents,  this  fibre'  is  said  to  produce  a  satis- 
factory grade  of  blown  wrapping  paper,  and  there 
is  now  some  activity  in  this  utilization.  The 
question  of  substitutes  for  wood  in  the  manufacture 
of  paper  pulp  is  a  pressing  one.  and  any  source  of 
relief  is  gratifying.  Perhaps  the  manufacture'  of 
tannic  acid  extract  from  palmetto  roots  and  other 
sources  might  be  made  profitable  by  the  production 
oi  paper  pulp  from  the  fibre  residue. 

Other  problems  in  the  organic  branch  of  chemical 
industry  are  the  production  of  a  satisfactory 
butter-substitute  from  soya-bean  oil,  the  cheap 
extraction  of  vitamines  from  rice  hulls  and  from 
yeast,  the  recovery  of  the'  wax  occurring  on  the 
outer  surface  of  the  sugar  cane,  and  the  economic 
production  of  ammonia  from  sources  in  the 
various   stages   of   beet    sugar   manufacture. 

The  many  opportunities  that  lie  everywhere  at 
hand  in  this  entire  field,  and  particularly  in 
pharmaceutical  chemistry,  make  one  frankly  con- 
sider why  expert  organic  chemists  should  devote 
laborious  days  to  preparmu  some  substance  of 
purely  academic  interest,  while  there  is  urgent  need 
for  practical  working  processes  for  the  synthesis  of 
atropine,  cocaine,  morphine,  and  quinine.  One 
is  reminded  of  Chesterfield's  remark  that  : — 

"  Vc  ry  f-u   pe&oplfl  are-  good  BOonombtl  of  their  fortune, 
and  tdill  fewer  of  their  time," 

when  this  mismanagement  of  laboratory  resources 
is  further  evidenced  by  citation  of  the  following 
instances  of  desired  commercial  syntheses:  form- 
aldehyde, acetic  acid,  amy]  alcohol,  tartaric  and 
citric  acids,  sanguinarine,  hydrastine,  catTeine. 
and    nicotine. 

A  favourable  occasion  for  industrial  service  also 
exists  for  the  physical  chemists  of  our  universities. 
To  mention  one  illustration  from  the  field  of 
organic  chemistry,  but  little  progress  has  been  made 
in  the  employment  of  light  in  the  manufacture  of 
such  chemicals  as  the'  chlorides  of  carbon,  although 
photochemistry  has  developed  into  an  important 
theoretical   branch.      Light    is   a    powerful,    uncoil- 
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taminating  catalyst  for  effecting  certain  chemical 
reactions,  and  the  white  flame  arc  has  opened  up 
many  possibilities  for  controlling  and  altering 
oxidation  and  halogenation  processes. 

The  problems  listed  above  represent  only  a 
fraction  of  those  which  might  be  disclosed,  but  they 
are  illustrative  of  the  opportunities  for  applying 
scientific  knowledge  and  investigational  methods 
to  the  domain  of  industry.  On  every  side  the 
research  men  of  our  universities  are  needed  for  the 
execution  of  real  attainment  in  the  technical  world, 
with  its  difficulties,  wastes,  and  unexplored  lines 
of  manufacturing. 


Yorkshire  Section. 


Meeting  held  at   Leeds  on  Tuesday,  December  5th, 
1916. 


PROFESSOR    J.    W.    COBB    IN    THE    CHAIR. 


TUE    ESTIMATION    OP    FREE    SULPHURIC, 

NITRIC,  AND    PICRIC    ACIDS    IN    THE 

PRESENCE  OF  EACH  OTHER. 

BY    F.    W.    RICHARDSON,    F.I.C. 

The  estimation  of  sulphuric  and  nitric  acids  in 
the  presence  of  each  other  presents  no  special 
features,  and  good  results  may  be  obtained  by  well- 
known  methods.  The  entrance  of  the  third  factor, 
picric  acid,  creates  difficulties.  Effluents  from 
picric  acid  works  contain  much  sulphuric  and  but 
little  nitric  acid,  with  some  picric  acid  from  the 
wash  liquors  obtained  in  the  subsequent  purifying 
processes. 

In  pure  solutions  picric  acid  can  be  very  easily 
estimated.  The  hydroxyl  group  gives  to  the  acid 
the  characteristics  of  quite  a  strong  univalent  acid. 
As  the  molecular  weight  of  picric  acid  is  229,  1  c.c. 
of  decinormal  alkali  is  equivalent  to  22-9  nigrms. 
of  the  acid,  an  undesirably  large  figure  when  the 
analyst  is  dealing  with  minute  amounts.  In  a 
direct  titration  of  70  c.c.  of  an  effluent  0-1  c.c.  of 
N/10  alkali  would  represent  2-29  mgrms.  or 
229  grains  per  gallon  of  the  acid. 

I  find  that  while  phenolphthalein  and  methyl 
orange  are  good  indicators  for  picric  acid,  methyl 
red  is  m<re  delicate  than  either.  I  cannot  agree 
with  Minovici  and  Kollo  (see  this  Journal,  1915, 
789)  that  the  use  of  phenolphthalein  requires  an 
excess  of  alkali  to  give  the  end  point.  Neverthe- 
less these  chemists  are  right  in  recommending 
methyl  red  (p-dimethylaminoazobenzene-o-carb- 
oxylic  acid).  The  end-point  is  very  sharp — the 
passage  from  bright  red  to  orange  and  from  orange 
to  pure  yellow  requires  only  two  drops  of  deci- 
normal alkali.  Iodo-iodate  of  potassium  has  been 
recommended  by  Sanders  (this  Journal,  1914,  441) : 

6C6H2(N02)3OH  +  5KI  +KI03  = 

3H20+6C6H2(N02)2OK+3I2. 

One  molecule  of  the  acid  liberates  one  atom  of 
iodine  ;  therefore  the  vahie  of  1  c.c.  of  the  thio- 
sulphate  is  exactly  that  of  1  c.c.  of  decinormal 
alkali.  Leo  Schwarz  finds  that  complete  reaction 
only  occurs  when  the  solution  has  been  heated  for 
some  time  in  a  closed  vessel  at  100°  C. 
*  I  have  found  that  0-5  grm.  of  picric  acid  in 
100  c.c.  of  aqueous  solution  at  15°  C.  required 
13-5  c.c.  of  N/\0  thiosulphate,  equivalent  to  only 
0-309  grm.  or  61-8%  of  the  picric  acid  taken,  am! 


that  the  heating  process  described  by  Schwarz  was 
necessary.  For  several  reasons  the  use  of  iodo- 
iodate  is  not  to  be  recommended.  The  delicacy 
is  no  greater  than  that  of  methyl  red.  Heat  is 
required  and  iodine  is  volatile.  During  the  heating 
process  free  iodine  acts  upon  organic  matters 
present  in  effluents  and  introduces  a  loss,  minimis- 
ing the  true  proportion  of  picric  acid. 

I  have  tried  to  utilise  the  well-known  properties 
of  such  liquids  as  benzol  and  ether  for  dissolving 
picric  acid,  but  the  results  have  not  been  en- 
couraging. Benzol  is  troublesome  on  account  of 
the  readiness  with  which  it  forms  emulsions. 
Ether  dissolves  so  much  water  that  repeated 
washings  with  water  are  necessary,  and  the 
peculiar  manner  in  which  picric  acid  passes  from 
ether  to  aqueous  liquid,  and  vice  versa,  is  most 
disturbing.  Moreover,  most  stream  and  river 
waters  polluted  with  picric  acid  works'  effluents 
contain  only  very  small  amounts  of  the  acid  itself, 
say  from  1  to  3  grains  per  gallon.  I  have  therefore 
abandoned  solvent  processes  and  have  resorted  to 
colorimetry.  Picric  acid  solutions  have  the  great 
advantage  of  being  pure  yellow,  and  are  easily 
comparable  with  the  yellow  units  of  Lovibond's 
tintometer. 

One  hundred  parts  of  cold  water  dissolve  about 
0-6  part  of  picric  acid  ;  this  represents  about  420 
grains  of  the  acid  in  a  gallon  of  water.  A  solution 
containing  only  2  parts  of  the  acid  in  a  million 
parts  of  water,  or  }  grain  of  the  acid  in  a  gallon, 
can  be  readily  matched  as  to  its  yellow  colour  in 
a  one-inch  cell.  By  using  much  longer  cells 
quantities  as  little  as  jfc  grain  of  picric  acid  in  a 
gallon  can  be  matched,  and  therefore  estimated. 

It  is  not  very  troublesome  to  work  out  charts 
giving  the  values  of  thicknesses  of  picric  acid 
solutions  varying  from  4  of  an  inch  to  24  inches. 
In  the  case  of  the  longer  cells  I  use  the  special 
arrangement  devised  by  Mr.  Lovibond.  To  avoid 
complications  I  use  a  glass  cell  which  happens  to 
give  23/25ths  of  an  inch  thickness  of  liquid. 

I  do  not  recommend  a  greater  range  of  units 
than  from  0-5  to  60.  By  dilution  or  concentration 
it  is  very  easy  to  bring  the  colour  depth  within 
these  limits.  One  very  necessary  caution  must 
lie  made  ;  the  colour  depth  of  picric  acid  solutions 
increases  very  considerably  with  rising  tem- 
perature. The  following  chart  shows  the  increase 
in  colour  depths  from  0°  C.  to  60°  C,  the  units 
increasing  from  3-7  to  61.  From  10"  C.  to  20°  C. 
the  colour  increases  from  405  to  4-5  units. 

Table  A. 

Increase  of  colour-depth  on  heating  a  dilute 
solution  of  picric  acid,  using  Lovibond's  tinto- 
meter. 


Yellow 

•c. 

Yellow 

units. 

units. 

0 

3-7 

25 

4-7 

5 

3-85 

30 

4-9 

10 

4-05 

50 

5-7 

15 

4-30 

60 

6-1 

20 

4-50 

I  have  used  15°  C.  as  the  most  convenient  or 
the  least  inconvenient  temperature.  In  the 
summer  months,  particularly  in  July  and  August, 
a  seale  of  unit-values  for  20  < '-.  or  even  25°  C, 
should  be  used.  This  .scale  can  be  made  in  a  few 
minutes. 

The  following  table  (15)  gives  the  colour-depths 
of  picric  acid  solutions  in  a  glass  cell  of  fj  ''ich 
internal  diameter.  By  a  direct  reading,  obtained 
in  a  few  moments,  the  amount,  of  picric  acid  can 
be  estimated  when  varying  from  1-25  to  60  parts 
per  million  or  0-0875  to   12  grains  per  gallon. 


1-t 
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Table  B. 

Colour  values  of  dilute  solutions  oj  picric  add  in 
inch  glass  cell.     (Lovibond's  units). 


Qrain  ol 

Grain  of 

Qraina  ol 

\  allow 

picric  acid 

Yellow 

picric  acid 

yellow 

pi,  i  j.    icid 

units. 

per  gall. 

units. 

per  gall. 

units. 

per  gall. 

0-3 

0-0875 

:m 

0.-90 

3-5 

i-i-.l 

0-6 

0-1750 

2-2 

0-92 

3-6 

1-68 

0-8 

0-2800 

2-:i 

0-95 

::•: 

1-82 

1-0 

2-4 

0-98 

8-8 

1-84 

11 

0-39 

2-5 

1-05 

:;-.. 

1  -86 

L-2 

0-42 

2-6 

1-09 

4-0 

1-89 

i    '■ 

0-49 

2-7 

1-18 

■1-1 

2-0  : 

1-1 

0-53 

2-8 

l-l'.i 

4-:> 

2-10 

1-5 

n  56 

2-9 

1-83 

■I-:; 

2-i« 

1-8 

0-59 

3-0 

1-87 

4-4 

2-24 

1-7 

3-1 

1-40 

4-.r, 

2-31 

1-8 

0-67 

3-2 

1-43 

!•« 

i  g 

11-7(1 

:!■;! 

1-17 

4-7 

li-4.r> 

20 

0-875 

3-4 

1-..I 

4-8 

2-52 

I  find  that  this  chart  is  sufficient  for  most 
stream,  river,  or  canal  waters  containing  picric 
acid  effluents.  By  concentration  or  dilution  to 
fixed  volumes  any  picric  acid  solution  can  readily 
be  brought  within  this  range. 

I  estimate  the  nitric  acid  by  phenoldisulphonic 
acid  in  the  well-known  manner  with  certain 
modifications,  using  the  table  given  bv  Hollings 
and  myself  (see  this  Journal,  190:i,  010— (!17). 
I  have  worked  out  a  table  giving  the  values  of  the 
colour  depths  in  a  one  inch  (really  13/I4th  inch) 
Lovibond  cell  from  0  I  unit  to  6-2  units  of  yellow, 
representing  a  range  of  0-002  to  0-139%  ol  nitric 
nitrogen  in  the  diluted  yellow  solution  (Table  C). 

Table  C. 

Estimation  of  nitrogen  as  nitrates  by  phenoldi- 
sulphonic acid.  Value  of  yelloiv  units  [Lovibond) 
in  a  \i-ini-h  c<  //. 


Yellow 

Mgrras.  N 

Yellow 

MKrms.  N 

Yellow 

Ugrma.  N 

units. 

in  lull,-  , 

units. 

in  Hill  ,-  c 

units. 

in  100  c.c. 

01 

0-002 

2-2 

0-050 

4-3 

0-2 

0-004 

2-3 

0-053 

4-4 

0-098 

(1-3 

e.ii.i;, 

2-4 

0-055 

4-5 

0-100 

il-l 

0-007 

2-5 

0-057 

4-6 

1-1113 

0   , 

0-010 

2-6 

0-059 

4-7 

0-105 

0-6 

0-011 

2-7 

0-002 

4-8 

0-108 

11-7 

0-014 

2-8 

0-064 

4-9 

0-109 

0-8 

0-015 

2-9 

o-oi-.f, 

:,n 

0-111 

0-9 

11-1117 

8-0 

0-069 

51 

0-113 

10 

0-11211 

3-1 

0070 

ft-J 

0-115 

11 

li-li-:i 

:•.■■! 

11-072 

5-3 

0-118 

1-2 

0-025 

3-3 

11-1171 

5-4 

0-120 

1-:: 

0-027 

8-4 

11-1177 

5-5 

0-122 

1-4 

,,-,i  ;,, 

3-5 

II.IISII 

6-6 

0-12  1 

1-5 

0032 

3-6 

II-II.S2 

6-7 

1-0 

0-0  14 

8-7 

0-0832 

5-8 

0-128 

1-7 

3-8 

II-II.M-, 

5-9 

1-8 

0-039 

0-087 

60 

1-9 

0-042 

4  0 

ll- 1 

2-0 

1-1 

0-092 

8-2 

0-139 

20 

0-048 

4-2 

\n  actual  example  of  working  maj   in-  of  value. 

Known  amounts  of  the  three  acids  w, 
such  dilution  as  fairly  to  represent  a  canal  or  n,,  : 
water  containing  effluent  3  from  picric  acid  works. 

(1)  "it   c.c.   of   the   solution    when    tinged    with 
methyl    red    required    * » - 1 »    i-.r.    of    .V    hi    sodium 

is  id,-  for  neutralisal  ion. 

(2)  111  e.e.  of  the  sol  ul  ion  alt  •  !  mixing  with  5  '-.e. 

V  in  sodium  hydroxide  was  evaporated  to 
drynes,  on  the  water-bath.  The  residue  was  well 
mixed  with  1  c.c.  of  phenoldisulphonic  acid 
mixture,  and  after  wanning  gentfr  for  about 
5  minutes  tie-  acid  liquid  was  diluted  with  al 
50  c.c.  of  water,  transferred  to  a  luu  c.c.  flask, 
made  alkaline   with   ammonia,   cooled   to    i;,    r.. 


and  diluted  to  luu  e.e.  In  the  -,s  inch  glass 
cell  the  colour  depth  was  found  to  be  exactly  2*8 
yellow  units      (Table  C). 

(3)  The  original  solution  of  the  three  acids  gave 
a  colour  in  1  he  :,  inch  glass  cell  equal  to  0-8 
yellow    unit.       Reference    to    the    table    shows    that 

this  is  equivalent  to  0-28  grain  of  picric  arid  per 
gallon. 

The  calculation  is  now  simple  :  70  c.c.  contains 
0-28  mgrm.  of  picric  acid,  equivalent  to  0-0121  c.c. 

of  \  lu  Nallll.  The  nitric  nitrogen  found  was 
equal  to  II  0533  mgrm.  in  1(1(1  c.c.  or  0  037]  mgrm. 
in  70  c.c.  equal  to  0-167  mgrm.  of  nitric  acid, 
representing  HI  times  (on  account  of  lie-  tenfold 
dilution)  the  amount,  or  107  mgrms.  of  nitric-  acid 
in  711  <-.e.  of  the  original  liquid. 

1-67  mgrm.  of  nitric  acid  is  cqunl  t"   0-2850  c.c.  of  „V/10  NaOE. 
0-28  mKnii   ,.t  picric  acid  is  equal  t>,  0*0121  c.c.  of  -V/10  NaOBC. 

Therefore  tin-  combined   nitric  and 
picric  adds  represent  in  70  c.c.    . .     0-2771  c.c.  of  .V/10  NaOH. 


Tin-  total  acidity  of  70  c.c.  equalled  09  c.c.  of 
.v  id  sodium  hydroxide,  heme  the  acidity  due  to 
sulphuric  arid  is  i;  ii22!l  c.c,  or  32-48  grains  of 
1 1  |S(  >»  per  gallon. 


•  iniins  per  gallon. 

Present 

Found. 

Error. 

:2-60 
1-78 

0-28 

32-48 

1-1,7 

0-28 

—  0-12 

—  0-0'J 
nil. 

I  give  the  following  example  to  show  the 
necessity  of  deducting  the  requisite  number  of 
yellow  units  from  the  cell  reading  obtained  in  the 

estimation  of  tin-  nitric  .acid. 

4*4  units  were  required  t  *  *  match  the  yellow  colour. 

0*7  unit  waa   found   to   match    the  yellow  colour  ol  the  liquid 

itself   When   a   similar  tenfold   dilution   was   made. 

3*7  yellow  units  were  tnereforr  rrqiiired  i<<r  the  n.lour  de\i_ln]ml 
by  the  nitric  nitrogen  alone 


(Jr.iins  per  gallon. 

Present 

Found. 

Error 

2-5 
2-5 

U-2 
2-82 

—  0-8 

Nitric  acid 

•  0-18 

D    ! 

Only  7u  i.e.  of  tin-  liquid  was  used  lor  the  total 
acidity  and  an  error  of  only  II  Hi  e.e.  of  the  A  1(1 
alkali  was  required  to  account  for  the  error  of 
—  0-s  grain  oi  sulphuric  acid  per  gallon. 

Tie-  intensity  of  the  colour  given  by  picric  acid 
to  water  is  evident  from  the  fact  tliat  when  pure 
water  contains  as  little  as  the  1  325th  grain  per 
pin!  of  picric  acid  it  will  require  2  units  of  yellow 

to   match   tic-   colour  in  a   21-inch    Lovibond  S  cell. 

This    represents   about     ,',    grain    of    picric    acid 

pi   i         illnll. 

M\    attention   was  naturally   directed   to  other 

methods  of  estimating  nitric  nitrogen  in  the  mix- 
tures. Unfortunately  tin-  Halle  zinc-iron  and 
caustic  soda  mei hod  results  in  the  decomposition 

of    son,,     37%    of    the    picric    acid,    and    cannot     lie 

used.     Moreover,    au>    nitric    nitrogen    reduction 

.in,    copper  couple  toe  example,  applied 

to  extremely  small  amounts  of  substance  requires 

final       Ni       I    nation     of     the     small      amount      of 

ammonia,  and  no  advantage  over  the  phenol- 
disulphonic acid  method  can  reasonably  be 
expei  ted. 

"  .Nitron  "  is  now  unobtainable,  moreover  it  was 

quoted  it  about  H's.  an  ounce  before  the  war. 
\s  a  111",,  solution  of  the  acetate  is  used  in  libera] 
amounts  the  process  is  costly.      Also   nitron  pre- 
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cipitation  is  only  applicable  to  appreciable  weights 
of  nitric  acid  and  nitrates.  As  the  total  amount  of 
nitric  acid  in  the  samples  frequently  supplied  to 
analysts  does  not  exceed  a  few  centigrams,  a  gravi- 
metric process  is  scarcely  advisable. 

The  action  of  dilute  solutions  of  sulphuric,  nitric, 
and  picric  acids  upon  iron. 

Waters  containing  picric  acid  effluents  often 
come  in  contact  with  iron  machinery  and  iron 
boilers.  It  lias  been  suggested  that  even  small 
amounts  of  nitric  acid  in  the  presence  of  larger 
proportions  of  sulphuric  acid  might  produce 
corrosive  effects  far  greater  than  the  mere  acidity 
might  indicate. 

Very  dilute  solutions  of  sulphuric  acid  as 
compared  with  solutions  containing  the  same 
molecular  equivalents  of  nitric  acid  act  even  more 
readily  upon  chemically  clean  wrought  iron 
surfaces.  Strips  of  wrought  iron  3  in.  by  1  in.  were 
immersed  for  three  days  at  10° — 20°  C.  in  500  c.c. 
of  acid  solutions.  The  following  figures  show  the 
proportions  of  iron  dissolved  : — 


Acid. 

Iron  dissolved. 

..V  /250  sulphuric  acid    

jV/250  nitric  acid 

Equal  parts  of  N  /250  sulphuric  and  nitric 

82 
4il 

53 

With  solutions  of  ten  times  these  acid  strengths 
the  amounts  dissolved  were  529,  512,  and  500 
respectively,  or  in  the  ratios  105-8  :  102-4  :  100  0. 

The  dilute  nitric  acid  forms  a  brown-red  coating 
upon  the  iron  sheet  and  this,  in  the  case  of  very 
dilute  solutions,  may  well  prove  slightly  protective. 

When  the  diluted  acids  alone  and  mixed  are 
boiled  down  upon  sheet  iron,  a  copious  brown-red 
coating  appears  only  in  the  case  of  the  solutions 
containing  nitric  acid. 

Addition  of  water  with  re-evaporation  caused  a 
much  greater  action  upon  the  iron  in  the  case  of 
the  nitric  acid  solutions.  The  percentages  of  action 
in  this  case  were  sulphuric  acid,  100  ;  nitric  acid, 
127  ;    mixed  acids,  116. 

It  was  evident  that  hydrolytic  action  was 
caused  by  the  evaporation  process  in  the  case  of 
the  nitrate  of  iron  : 

Fe.,(N03)»+6H20    =  Fe,(OH)6 +6HNO-3. 
The  nitric  acid  set  free  again  acts  upon  the  iron. 

Nitric  acid  solutions  when  concentrated  in 
boilers  will  therefore  produce  extensive  corrosive 
action. 

Picric  acid  of  2V/250  strength  (00916%  equal 
to  64'12  grains  per  gallon)  readily  acts  upon 
iron.  My  experiments  show  that  as  compared 
with  sulphuric  acid  the  amounts  of  iron  dissolved 
are  roughly  proportional  to  the  molecular  equi- 
valents, 49  parts  of  sulphuric  acid  producing  the 
same  result  as  229  parts  of  picric  acid. 

Discussion. 

The  Chairman  said  that  for  measuring  the 
action  of  the  effluents  upon  iron  more  details  of 
the  method  used  were  desirable.  The  action  was 
made  more  complicated  and  comparison  more 
difficult  by  factors  not  noticed  at  first  sight,  which 
provided  a  wide  sphere  for  discussion.  He  was 
not  surprised  that  tintometry  gave  the  best  results 
in  estimating  very  small  quantities  of  picric  acid 
but  asked  whether  the  process  was  possible  in 
artificial  light,  and  if  so  what  precautions  were 
necessary  ? 

Mr.  Lowson  suggested  that  the  method  used  for 
the  determination  of  nitric  arid  would  include  also 
any  nitrates  present,  and  that  if  the  latter  were 
in  appreciable  amount,  errors  would  be  introduced. 

Mr.  F.  Hulse  said  that  he  had  obtained  constant 


results  by  making  alkaline  with  caustic  soda, 
evaporating  down,  and  testing  in  the  nitrometer. 
He  quite  agreed  with  Mr.  Richardson  with  regard 
to  the  benzol  extraction  process. 

Mr.  F.  W.  Branson  said  that  in  his  experience 
the  best  artificial  light  was  supplied  by  the  new 
electric  lamp  known  as  the  "  Pointolite." 

Mr.  W.  McD.  Mac-key  said  that  he  had  used  the 
colorimetric  process  and  found  that  by  making  the 
solution  alkaline  with  caustic  soda  the  colour  was 
deepened.  With  regard  to  the  action  of  acids 
upon  iron  it  had  been  found  that  steel  was  more 
readily  attacked  than  wrought  iron. 

Mr.  Miller  agreed  with  Mr.  Mai-key  with  regard 
to  the  deepening  of  the  colour  by  making  alkaline 
with  caustic  soda.  Tatlock  had  found  (see  this  J., 
1904,  429)  that  in  the  presence  of  chlorides  the 
phenolsulphonic  acid  method  gave  low  results  for 
nitrates.  In  his  experience  methyl  red  gave  a 
very  sharp  end  point. 

The  Chairman  shared  the  high  opinion  of 
methyl  red  as  an  indicator,  but  said  that  the  use 
of  any  indicator  involved  certain  assumptions 
which  Professor  James  Walker  had  shown  how 
to  avoid  in  studying  the  action  of  liquids  on  metals. 

Mr.  H.  J.  Hodsman  asked  if  Mr.  Richardson  had 
observed  that  the  presence  of  picric  acid  accen- 
tuated the  corrosive  action  of  acid  effluents.  If 
corrosion  were  electrolytic  in  character,  it  might  be 
facilitated  by  the  depolarising  action  of  a  com- 
pound so  highly  nitrated  as  picric  acid.  In 
support  he  mentioned  the  rapid  oxidation  of 
hydrogen  by  sodium  picrate  in  presence  of  colloidal 
palladium — a  reaction  which  had  been  used  in  gas 
analysis  for  the  estimation  of  hydrogen. 

Mr.  B.  A.  Bukrell  mentioned  that  during  the 
past  summer  he  had  inspected  some  agricultural 
property  the  vegetation  on  which  had  been  badly 
damaged  by  the  fumes  arising  from  a  recently 
erected  picric  acid  works. 

The  Chairman  said  that  some  experiments  with 
regard  to  the  action  of  acids  on  lead  had  been 
carried  out  some  years  ago  by  Lunge  and  a 
collaborator. 

Mr.  Bedford  asked  if  the  West  Riding  Rivers 
Board  was  taking  any  action  with  regard  to  the 
pollution  of  streams  with  these  effluents. 

Mr.  Richardson  replied  that  with  regard  to  the 
action  of  acids  on  iron,  sulphuric  acid  gave  a  clean 
surface  while  nitric  acid  gave  a  rusty  appearance,  and 
for  a  tune  the  coating  of  oxide  was  slightly  protec- 
tive. Daylight  was  decidedly  the  best  light  to 
use  but  fairly  accurately  results  had  been  obtained 
with  the  "  Dufton  Gardner  Lamp."  If  the 
effluent  were  treated  with  soda  ash  it  did  not  cause 
any  undesirable  action  on  boilers.  When  nitrates 
were  present  the  sulphuric  acid  liberated  tire 
nitric  acid  ;  the  nitrogen  might  therefore  be 
regarded  as  being  present  as  free  nitric  acid.  No 
appreciable  amount  of  nitrates  need  be  expected 
in  either  the  picric  effluents  or  in  river  and  canal 
water.  With  the  nitrometer  accurate  results 
might  be  obtained  with  large  quantities,  but  for 
small  quantities  it  was  useless.  lie  had  found 
that  caustic  soda  did  not  deepen  the  colour.  In 
his  experience,  also,  the  presence  of  large  quantit  Lea 
of  chlorides  interfered  with  the  results  ;  in  such 
a  case  the  chlorides  must  be  removed,  but  in 
ordinary  river  and  canal  waters  one  did  not  find 
an  excess  oi  chloride. 

He  had  not  made  any  experiments  with  regard 
to  the  combined  action  of  picric,  .sulphuric,  and 
nitric  acids  on  lead. 

The  use  of  lime  for  neutralising  the  effluents 
was  objectionable  because  it  made  the  water  unlit 
for  boiler  purposes.  He  had  reason  to  believe  thai 
the  authorities  were  fully  alive  as  to  pollution  by 
picric  effluent. 
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Communication. 


A  PRELIMINARY  INVESTIGATION  ON  THE 
ESTIMATION  OF  FREE  AND  COMBINED 
SULPHUR  IN"  VULCANISED  RUBBER,  AND 
THE  RATE  OF  COMBINATION  OF 
SI  l.l'llli:  WITH  DIFFERENT  TYPES  OF 
PLANTATION   PARA  RUBBER. 

BY   B.   J.   EATON   AND    F.    W.    F.    DAY. 

The  many  methods  of  estimation  of  sulphur  by 
oxidation  which  involve  the  use  of  nitric  acid, 
bromine,  and  alkaline  fusion  were  tried  and  found 
unsatisfa<  tory  [cf.  a  paper  l>v  II.  K.  Potts  in  "  The 
Rubber  Industry,"  1911). 

Rheinardt'e  proposed  method  of  burning  the 
rubber  in  a  current  of  oxygen  and  absorbing  the 
resultant  gases  in  brominated  hydrochlorii  acid, 
fails  to  arrest  all  the  sulphur  compounds  liberated. 
Gaunt  (Analyst,  1915,  40.  !i :  this  Journal,  1915, 
1  lii)  suggests  hydrogen  peroxide  as  tin-  absorbent 
and  uses  ,■>.  short  glass  tube  in  place  of  the  usual 
combustion  "  boat."  Il>'  then  titrates  tin-  sul- 
phuric acid  produced  or  weighs  as  barium 
sulphate. 

•  fur  experiments  showed  that  the  acidity  could 
only  lie  relied  on  when  the  combustion  was  com- 
plete. In  practice,  perfect  combustion  is  difficull 
"i  attainment  and  this  modification  was  abandoned. 
It  was  even  found  that,  without  the  use  of  platin- 
ised asbestos,  hydrogen  peroxide  allowed  some 
escape  of  compounds  containing  sulphur,  as  also 
did  strong  solutions  of  barium  peroxide  in  hydro- 
chloric acid,  strong  caustic  soda,  In  we\  er,  si  i  tpped 
////  sulphur  compounds  wit  houi  the  use  of  platinised 
asbestos  in  the  combustion  tube,  and  on  subse- 
quent acidification  with  brominated  hydro- 
chloric acid  tbe  whole  of  the  sulphur  was  r.  ..  ,.,,,! 
as  barium  sulphate.     The  type  of  combustion,  i.e., 

whether"  plete  "or  slightly  smoky,  has  little 

effect  on  the  results.  Fidl  working  details  of  the 
new   method   are  as  follows  : — 

The  vuhanised  rubbers  are  crumbed  between 
small  crepeing  rollers  and  representative  portions 
are  selected  for  analysis.  These  in  turn  are  care- 
fully picked  over  under  a  lens  for  "  skin."  in- 
sufficiently crumbed  particles,  etc.,  and  are  finely 
snipped  with  scissors.  0'1374  grm.  of  each  sample 
is  wrapped  up  in  little  filter  paper  packets  marked 
in  pencil  for  identification  later.  These  are 
stacked    together    in    bundles    of    six    or    eight    and 

extracted  in  a  Clayton  Beadle  and  Stevens' Soxhlet 
apparatus  (Analyst,  April,  1913)  with  boiling 
acetone.  The  extraction  is  carried  on  for  about 
100  hours  and  at  suitable  intervals  the  packets 
are  opened,  teased  out  with  a  finely  pointed  irlass 
rod  and  forceps,  and  repacked.  They  are  stacked 
again  into  bundles  and  subjected  to  further  ex- 
traction. In  the  present  work  each  sample  was 
'. - r s  — « cl  out  in  this  way  three  t  imes.     (»n  completing 

the    extra- ti the    determinati f    sulphur 

should  be  carried  out  as  soon  as  possible.  It  is 
found   iii   i  that   a   more  easily   controlled 

combustion  is  obtained  with  the-  fie-hl\    e     trailed 

rubber  than  in  tin  . .  .  of  extracted  samples  that 
have  been  preserved  for,  si;,  a  month.  Further- 
more, such  samples  i  mi  easily  and  so  drj 
distillation     before    ignition     is    reduced     to     a 

minimum. 

The    paper    jacket     is    pushed    into    a    '..-lass    tube 

:s  cm.  long  l  c  m.  diameter.  Bealed  at  one  en.l.  and 
the   whole    placed    in   the   combustion   tube    with 


the  open  end  forward,  and  about  8  cm.  from  th« 
forward  end.  The  combustion  tube  is  of  hard 
glass  and  about  20  cm.  long  and  2  cm.  in  diameter. 
At  the  forward  end  it  is  drawn  out  and  bent  down- 
wards t"  take  a  short  piece  of  rubber  tubing 
which    connects    it    to   the   absorption   apparatus. 

This  latter  consists  of  two  15  cm.  Xl-6  cm.  test 
tubes,  the  !ii--.t  containing  1  -5  c.c.  and  the  second 
0*2  C.C  of  7.V  aqueous  sodium  hydroxide.  This 
st  rengl  h  is  U  -eel  as  being  the  strongest  that  one  can 
employ  without  fear  of  the  leading  tube  jets 
being  blocked  by  the  carbonate  formed  during 
absorption. 

As  a  safeguard  against  the  necessity  of  having 
to  rush  through  a  quick  current  of  oxygen,  if  the 
combustion  becomes  a  little  violent,  it  is  ad- 
visable to  attach  a  couple  of  small  U-tubea  filled 
with  u'lass  beads  and  moistened  with  a  little  2N 
caustic  soda  to  the  absorption  tubes. 

Our  practice  here,  as  already  pointed  out.  is  to 
extra.  1  the  samples  in  groups  of  six  or  eight,  and 
lo  i. ml  id  the  results  by  estimating  the  soluble 
sulphur  dissolved  out  of  the  group  by  the  acetone. 
It  is  convenient,  therefore,  for  us  to  deal  with  the 
sulphur  cc  mpounds  absorbed  by  the  U-tubes 
after  the  combustion  of  all  the  members  of  each 
group.  Thus  flic-  barium  sulphate  so  obtained  is 
determined    separately    for   each    group.      A    group 

of  six  or  eight  members  usually  returns  0-6  to  2 
mgrms.  which  is  distributed  evenly  ameng  the 
members  of  the  group  (see  Table  IV.  under  grcup 
correction). 

To  effect  the  combustion,  which  occupies  ten  to 
fifteen  minutes,  dry  oxygen  is  passed  slowly 
through  the  apparatus  and  a  strong  roaring  tlaine 

is  applied  about  l'  cm.  in  front  of  the  mouth  of  the 

small  tube.  This  is  maintained  until  the>  paper 
packet  begins  t"  darken.  To  minimise  the  chance 
of  a  minor  explosion  spoiling  the  estimation,  a 
strong  current  is  now  passed  along  the  tube  (up  to 
400  c.c.  per  minute)  until  ignition  occurs.  The 
current  is  then  much  reduced,  and  regulated  so  as 

to  secure'  a  small  bright    tlame  with  as  little  smoke 

as  possible. 

When  nothing  but  a  whitish  ash  remains  in  the 
smaller  tube,  the  test  tubes  and  leading  tube  9  are 

washed  into  a  200  c.c.  beaker  tee  which  later  arc 
added  the  washings  of  the  combustion  apparatus 
Obtained  as  follows  :  The  large  combustion  tube 
is  rinsed  out  with  very  dilute'  brominated  hydro- 
chloric acid  and  the  small  combustion  tube  is 
boiled  in  this  mixture  until  all  bromine'  is  driven 
off.     The  liquid  is  then  cooled  and  washed  into 

the   200   c.c.  beaker      The  total  bulk  is  now  made 

up  to  [00  c.c.  or  over  and  ti  r.t-.  of  brominated 
hydrochloric  acid  (pure  acid   10  parts.,  water  10 

parts,  and  bromine  1  part)  added  from  a  burette. 
The  licpiids  are  gently  mixed  with  a  glass  roil. 
covered  with  a  watch  glass,  and  allowed  to  stand. 

After  evaporating  off  t  he  excess  of  bromine,  filter- 
ing, and  making  up  to  50  c.c,  the  sulphate  in  solution 
is  precipitated  by  adding  2  c.c..  of  a  10%  barium 
chloride  solution.  The  (titer  paper  and  precipi- 
tates an-  burnt  together  in  a  muffle  :  there  is  no 
risk  of  reducing  the  sulphate  to  sulphide.  All  the 
filtrates  from  the  first  fifty-nine  estimations  in 
Table  IV.  were  icllei  t  eel  and  mixed,  and  the- 
re, ov  creel  barium  sulphate  appears  as  a  percentage 
of    sulphur    distributed     among    the    samples     in 

'fable      I  \   ..     ...11111111     I''. 

ESach   0-01    gnu.   of   barium   sulphate   represents 
1  ".,    of    sulphur    in    the    rubber.     The    following 
('fable    I)    illustrate'    th.'    constancy   and 
accuracy  of  this  combustion  method. 

An  unvulcanised  mixing  (Slab  rubber  No.  221 
s.  ::.  \).  containing  90%  of  rubber  and  10%  of 
sulphur,   was   analysed,    the   samples    being   taken 

from  different   parts  of  the  mixing. 
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Table  I. 


Xo. 


Total  sulphnr  on  the  mixing. 


% 

1 

9-81 

•> 

9-82 

9-76 

4 

9-8S 

9-79 

6 

9-81 

Mean 


9-81 


After  vulcanising  this  mixing  for  3  hours,  which 
yielded  a  much  overcured  rubber,  containing  con- 
sequently a  high  percentage  of  combined  sulphur, 
the  same  mixing  yielded  the  results  given  in 
Table  II. 

Table  II. 


So. 

Total  sulphur  on  the  mixing. 

1 
-> 

:i 
4 

0 

% 
9-80 
9-93 
9-89 
9-91 
9-98 
9-81 

Mean 

9-89 

Combined  sulphur  {sulphur  of  vulcanisation). 

On  extracting  with  acetone,  the  "  free  "  sulphur 
is  removed  and  the  residue  contains  the  "  com- 
bined "  sulphur. 

As  illustrating  the  constancy  and  accuracy  of  the 
a,cetone  extraction  process  employed,  followed  by 
the  combustion  of  the  residual  rubber  as  already 
described,  the  following  duplicate  figures  serve. 
The  results  in  Table  III.  below  were  obtained  on 
the  same  sample  (No.  221  S.  3,  A)  vulcanised  for 
different  periods. 

Determination  of  sulphur  in  vidranised  rubber 
prepared  from  different  types  of  plantation  Para 
rubber. 

In  order  to  trace  the  combination  of  sulphur 
with  samples  of  plantation  Para  rubber  having 
different  rates  of  cure,  as  indicated  by  the  physical 
properties  of  the  vulcanised  material,  a  complete  set 
of  results  arranged  in  three  tables  (IV..  V.,  and  VI.) 
was  obtained  in  the  case  of  samples  No.  244  A.  B, 
and  C,  consisting  of  specimens  of  slab  (244  A),  sheet 
(244  B).  and  crepe  (244  C).  All  of  these  samples 
were  prepared  from  similar  latex  and  under 
identical  conditions  except  as  to  machining. 


T.able  V. 

Results  of  estimation  of  the  "  soluble  sulphur  "  ex 
traded    from    the    various    groups  ;      and    the 
balance  between   this  sulphur  and  the   residual 
sulphurs  of  Table  IV. 


Grammes  of  BaS04 

Group 
No. 

(less  blanks). 

rotal 

Total 

ISaSO, 
grammes. 

sulphur  ia 

Soluble. 

Combined. 

% 

1 

(1-4241 

0-2002 

0-6843 

9-78 

2 

0-3414 

0-3478 

0-6892 

9-8* 

3 

0-4153 

0-2742 

0-6895 

9-85 

4 

0-5501 

0-1288 

0-6849 

9-78 

0-4899 

0-2026 

0-6925 

9-8» 

6 

0-4024 

0-1816 

0-5840 

9-73 

7 

0-1077 

0-4795 

0-5872 

9-79 

8 

0-1960 

0-3964 

0-5924 

9-87 

9 

0-1930 

0-3979 

0-5909 

9-85 

10 

0-3849 

Method  of  estimation  of  soluble  sulphur. 

The  acetone  extract  of  each  group  was  dried, 
treated  under  a  reflux  condenser  with  nitric  acid 
and  bromine  mixture,  evaporated  to  dryness  with  a 
little  potassium  nitrate,  mixed  with  potassium 
chlorate  (1  part)  and  fusion  mixture  (0  parts), 
ignited  in  a  nickel  dish,  the  aqueous  extract 
filtered,  acidified  with  hydrochloric  acid,  boiled  to 
remove  carbon  dioxide,  diluted  to  half  a  litre,  and 
precipitated  with  10  c.c.  of  10%  barium  chloride. 

Table  VI. 


Percentage  of  combined  sulphur 

on  the  mixing. 

No.  of 

hours 

vulcan- 

Vulcanised             Vulcanised 

Vulcanised 

ised. 

slab  rubber.           sheet  rubber. 

crepe  rubber. 

No.  244  A.              No.  244  IS. 

No.  244  C. 

0 

0-29                           0-26 

0-30 

i 

1-29                           II-:.  1 

0-43 

1, 

2-22                           0-78 

0-77 

i 

2-91 

1-15 

0-97 

l 

3-63 

1-74 

1-36 

n 

4-44 

2-00 

1-63 

u 

5-06 

2-32 

1-84 

U 

5-47 

2-77 

2-18 

2 

6-19 

3-26 

2-45 

2i 

6-96 

3-54 

2-78 

2* 

7-22 

3-93 

300 

2J 

7-54 

4-26 

3-27 

3 

s-n:; 

4-68 

3-75 

31 

8-48 

4-98 

4-05 

3i 

8-73 

:>•:!■_' 

4-38 

32 

8-91 

5-74 

4-90 

4 

9-11 

5-96 

5-02 

4* 

9-18 

6-61 

5-57 

5 

9-54 

7-32 

610 

6 

9-51 

s-n; 

7-32 

7 

9-56 

8-71 

8-30 

8 

9-79 

9-06 

8-87 

9 

M."S 

9-48 

10 

— 



9-63 

Table  III. 

Combined  sulphur 

Combined  sulphur 

Number  of  hours 

per  cent,  on  the 

Type  of  combustion. 

per  cent,  on  the 

Tvpe  of  combustion- 

vulcanised. 

mixing. 

mixing. 

(Original.) 

(Duplicate.) 

0 

0-10 

— 

(i-i:, 

— 

1 

1-73 

Clean. 

1-82 

Clean. 

4 

2-44 

slow,  smoky. 

2-51 

Combustion  rapid  at   st.irt 

i 

3-06 

Slow  start  ;    norma!  otherwise 

2-93 

(lean  start,  later  very  rapid. 

l 

4-18 

Unexpected  start ;  rapid  ;  much 
smoke. 

3-96 

Clean,   qtliek   combustion. 

U 

4-38 

Verv  badly  smoked. 

4-38 

(Iran,  trifle  dry  distilled  :it  .1  el 

6-42 

Rapid  start,  normal  later. 

6-38 

Rapid  start  ;    very  slow  later. 

(Xotk—  The  optimum  cure  of  this  sample  wns  taken  to  be  1  hour  8  min.,  which  corresponds  to  4-22"„  combined  sulphur.) 


18 


EATON  *  DAY     INVESTIGATION  ON  SULPHUR  IN  VULCANISED  RUBBER.     [J»«.  l&,  J?i7 


Tabus  i \ . 

Results    of   analysis    of   the    "  residual    sulphur"  arrant/ed   in  the  groups  as  extracted  <'»d  showing  tin 

application  of  the  two  corrections. 


Additional  pera 

Dtagi   oI  -viliihur 

vexed  from 

Group  No. 

H.I     S 

Hour-  vul- 
canised. 

■ 

sulphur. 

Fiual  ■ 
mental  figure. 

- 

Barium  c' 

Group. 

Filti.it.- 

I 

244   A 

. 

«-9l 

0-02 

0-03 

244    \ 

a 

0-02 

,•47 

244  A 

it 

5-3« 

0-01                          0-02 

244  A 

o 

■ 

0-01                          M)2 

.-..I-. 

24  4    \ 

~i 

1-2H 

0-01                          0-02 

1-29 

11.    1 

i 

0-411 

0-01                                 n-112 

0-43 

Mixp. 

244    \ 

II 

0-26 

0-n  i                        002 

0-29 

.     .    .  - 

2 

244     \ 

31 

B-43 

0-02                         003 

8-48 

244   A 

2  J 

7-60 

n-iil                              0-113 

7-M 

244    A 

1" 

7-18 

0-02                              0-O2 

7-22 

244   A 

J 

2-l'-> 

0-0!                            0-02 

2-22 

244  A 

a 

8-00 

0-01                               0-02 

Ma 

214    H 

i 

0-4> 

Mill                            0-02 

0-5) 

244    II 

i 

0-76 

0-01                            n-112 

- 

. 

3 

244    B 

lj 

2-74 

0-08 

2-77 

244    B 

:i-22 

0-01                            0-03 

3-26 

244  B 

21 

3-51 

T)-01                          0-02 

1-54 

244  B 

21 

3-90 

0-01                            0-02 

3-98 

244  b 

2j 

t<S8 

o-oi                  o-os 

4-26 

244    11 

:l 

4-65 

n-iil                          0-02 

4-68 

244    B 

1 

4-05 

0-01                          0-02 

4-98 

0-274S  gra. 

4 

244   C 

0-72 

0-02                         «■-«»:* 

0-77 

14  4   < 

1 

1-32 

o-oi                     o-o:t 

1-36 

- 

1| 

1-60 

0-01                        0-02 

1-83 

244   C 

1-81 

0-01                            0-02 

1-84 

244  0 

2-15 

0-01                          0-02 

2-18 

144    . 

2J 

2-75 

0-01                          0-02 

2-78 

244  B 

11 

2-29 

0-01                          0-02 

2-32 

98  grni. 

5 

244    11 

1 

1-70 

0-01 

1-74 

244   B 

1J 

1-Ofl 

0-01                          0-03 

2-00 

■> 

2-41 

0-02 

2-45 

244    0 

i 

2-96 

0-02                         0-02 

3-00 

244  C 

2i 

3-23 

0-02                          0-02 

3-27 

244   C 

3 

3-71 

n-02                     n-02 

3-75 

111   1 

31 

4  01 

I'- (I!                                    0-OS 

4-05 

-  ei 

R 

24  4     ». 

14 

6-02 

0-01                              0-03 

5-06 

244  A 

1J 

4-40 

0-01                               11-03 

4-44 

1 

wra 

0-02                           0-02 

S-63 

244  A 

1 

2-88 

0-01                                 "H2 

2-91 

144    1. 

i 

J-12 

001                            0-02 

MB 

244    I 

I 

o-'.u 

0-01 

0-97 

.- 

7 

24  1     \ 

6 

9-46 

0-02 

9-81 

244    V 

."> 

9-49 

0-02                         0-O3 

1-54 

244    B 

8 

8-12 

0-02                         0-02 

S-16 

24  1    B 

,", 

;-i7 

0-03                          0-02 

7-32 

244   C 

8 

7'28 

0-02 

002 

7'32 

244   C 

.". 

■i-n:l 

04)2 

ij-lii 

'      !." 

s 

244   C 

32 

1-86 

0-01 

n-113 

4-90 

244   C 

0-02 

11-03 

V02 

244   B 

3J 

5-70 

n-iil 

0-02 

:.-74 

244    B 

4 

5-92 

0-02 

0-02 

244   A 

--  7 

i-'-l 

0-02 

- 

241    \ 

4 

I  Mil 

9-11 

' 

g 

i; 

0-02 

0-03 

i  j 

0-03 

0-03 

244  ' 

5-53 

0-02 

-V57 

- 

8-69 

0-02 

0-02 

8-78 

211    B 

0-02 

04)2 

- 

l-SS 

n-03 

n-iil 

14  - 

grm. 

in 

24  1    \ 

7 

■Mil 

9-68 

8 

9-79 

li-lll 

9-82 

g 

9-46 

04)1 

0-02 

- 

-i      ' 

10 

04)1 

04)2 

(tra. 

Table  A".  shows  the  amount1  of  "  soluble  sulphur  " 
weighed  as  barium  sulphate  obtained  from  each 
group.  As  will  be  Been,  the  estimation  of  the 
soluble  sulphur  in  tl.i-  manner  acts  as  a  check 
mi  tin-  operations,  and  the  figures  in  the  last 
column  show  thai  practically  .-ill  the  sulphur  is 
■ .  ormted  foi 

In  Table  VI.  the  results  are  rearranged  I 
•  •I   the  specimens  -it    \.    B,  and  C,   in  order  to 

Bhowthi mbinatdon  of  sulphur  with  progressive 

pei  ."lis  of  heating. 

It  will  be  seen  from  Table  Vi.  and  Diagram  I. 
that  Che  figures  give  smooth  curves  up  to  seven 
hours  for  the  slab  (244  I),  and  ten  hours  for  the 
sheet  (-1 1  ISj  and  crepe  (24  I  C). 

Physical  properties  «./  the  vulcanised  rubbers. 

In  order  t<>  compare  the  rate  of  combination  of 
the  sulphur  in  the  case  of  each  type  of  rubbi  r.  with 


!  in- 1.  nsile  properties  of  the  vulcanised  material,  we 
include  the  following  diagram  (Diagram  II.) of  tin- 
load-stretch  curves  for  the  different  periods  i  1 1  on 
at  }  hour  intervals,  in  which  the  progressivi  b1  <  >  • 
"i  cure  of  the  Bamples  as  judged  by  their  tensile 
'to-  can  !»•  seen  at  a  glance.  The  curve 
marked  \  in  each  case  is  the  curvi  of  optimum 
tinn  hi  cure  as  estimated  bj  mir  standard  curve 
method  iW</.  thi-  Journal,  1016,  35,  716— 728, 
"  Vulcanisation  experiments  on  plantation  Pars 
rubber.  II.  The  cause  oi  variability  and  some 
contributory  factors,"  by  B.  J.  Eaton  and  .1. 
Grantham]  but,  a^  «-,■  have  stated  elsewhere,  the] 
standard  curve  obtained  at  this  "  optimum  •  lire  " 
may  not  be  strictly  correct,  although  it  constitute! 
a  good  basis  oi  comparison  between  different 
rubbers,  since  it  is  relative  rather  than  absolute. 
it  represents,  however,  a  similar  state  of  -  n  in 
each  sample. 
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If  some  other  standard  curve  were  selected, 
similar  relative  results  would  be  obtained.  This 
can  easily  be  demonstrated  by  plotting  from  the 
same  point  any  three  curves  for  each  type  obtained 
at  a  particular  tune  of  cure. 


physical  properties  in  the  load-stretch  curves  ;  and 
the  samples  represent  plantation  Para  rubbers  of 
extreme  and  medium  rates  of  cure  prepared  by 
acetic  acid  coagulation.  Thus  not.  only  do  the 
combined    sulphur    contents    agree    at    optimum 


DIAGRAM  I 


The  optimum  times  of  cure,  indicated  by  the 
standard  curve  method,  as  shown  in  Diagram  II. 
are  given  in  the  table  below  (Table  VII.)  together 
with  the  optimum  times  of  cure  obtained  from  the 
maximum  product  figure  (foe.  eit.). 


times  of  cure,  but  coincident  load-stretch  curves 
of  the  three  types  at  different  times  of  cure  have 
the  same  combined  sulphur  content.  < 

It  will  be  seen  that  in  the  main  these  results 
agree  with   the  researches  of  Spence  and    Young 


Table  ATI. 


Ref.  No. 


244  A. 
244  B. 
244  C. 


Optimum  time  of  cure 
from  standard  curve. 
Hours. 


Optimum  time  of  cure 

from  maximum  product . 

Hours. 


3—31 


n 


Dealing  with  these  curves  it  may  be  said  that 
the  different  rates  at  which  the  three  samples 
combine  with  sulphur  are  in  accordance  with  their 
different   rates    of    cure    as    determined    by    their 


(Kolloid  Zeitschrift,  July,  1912,  Vol.  11),  thus  dis- 
posing of  the  theory  of  irregularity  in  the  rate  of 
vulcanisation  under  given  conditions  as  advanced 
by  Weber.  The  percentage  of  combined  sulphur 
at  the  optimum  time  of  cure  is  practically  the 
same  for  all  three  types,  and,  so  far  as  we  have  re- 
sults, this  percentage  of  sulphur  at  the  optimum  time 
of  cure,  according  to  our  method,  is  always  about 
4%  to  4-5%,  calculated  on  the  mixing,  for  our 
particular  mixings  (g0%  rubber  and  10%  sulphur). 
Whether  tliis  will  lie  so  for  all  samples  remains  to 
be  seen.  Further  it  is  important,  to  note  that  bj 
the  use  of  this  method  of  estimating  (he  sulphur 
in  vulcanised  rubber  we  find  no  important 
unaccountable  loss — 14  to  15% — as  Spence  and 

b  2 
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Young  (/of.  cit.)  and  other  experimenters  have 
Found. 

The  small  deficiencies  from  10°,,  are  attributed 
to  small  losses  during  the  mechanical  processes  in 

mixing,  which  up  U>  the  present  have  not  been 
traced,  to  slight  increases  in  weight  such  as  are 
sometimes  observed  after  mixing,  and  to  the 
addition  of  French  chalk  to  the  surface  of  the 
mixings.  It  is  possible  also  that  some  sulphur 
remains  combined  in  the  insoluble  ash  obtained 
on  combustion.  Some  slight  loss  is  unavoidable 
also  in  the  process  of  teasing  out  the  residues 
during  the  acetone  extraction. 

We  are  thus  able  to  balance  the  free  sulphur  and 
the  combined  sulphur  against  the  total  sulphur 
and  against  the  original  sulphur  put  into  the 
mixing,  as  is  shown  in  Table  V.  (Note  : — The 
combustion  method  here  described,  would,  of 
course,  be  inadmissible  for  estimating  sulphur  in 
vulcanised  mineral  mixings. 


Industrial  Notes. 


NATIONAL  SULPHURIC  ACID 
ASSOCIATION. 
In  a  circular  letter  addressed  to  about  fifty  of  the 
principal  sulphuric  acid  manufacturers  in  this 
country  by  the  managing  director  of  a  firm  of  acid 
makers,  the  writer  sa\  s  that  for  a  long  time  he-  has 
been  anxious  that  the  makers  should  meet  together 
with  the  object  of  finding  ways  and  means  to 
prevent  the  absolute  chaos  which  must  inevitably 
arise  in  the  sulphuric-acid  trade  upon  the  conclu- 
sion of  peace  if  manufacturers  are  not  more  closely 
associated. 

Continuing,  the  writer  says  : — 

"  Before  the  war  is  over — and  in  the  opinion  of 
many  this  desirable  cud  is  still  far  distant — the 
daily  tonnage  of  sulphuric  acid  consumed  in  the 
manufacture  of  explosives  in  this  country  will  have 
attained  a  stupendous  figure1.  The  further  we  are 
from  the  cessation  of  hostilities,  the  greater  will 
be  the  paralysis  in  the  sulphuric-acid  trade  when 
that  time  does  arrive,  so  that  it  behoves  us  to 
make  every  provision  with  the  best  possible 
equipment  in  our  power  to  enable  us  to  face  the 
situation  which  will  then  obtain. 

'At  that  time  no  maker  will  know  at  what 
price  to  sell  his  product .  owing  to  the  impossibility 
of  accurately  forecasting  the-  cost  of  production. 

"The  advantages  of  co-operation  at  such  a 
critical  time  are  self-evident,  and  this  one  reason 
alone  convinces  me  of  the  desirability  of  the 
makers  extending  forthwith  a  serious  effort  to 
consider    means    of    overcoming    the    difficulties 

which  have  been  the  cause-  of  lack  of peration 

in  the  past .  The  idea  I  ha\  e  in  mind  is  t  hat  every 
maker  shall  exercise'  his  strongest  endeavours 
towards  the  formation,  in  his  district,  of  an 
association,  of  which  he  would  be-  a  member, 
-imilar  to  that  new  existing  in  the  Midland 
district,  in  which  all  interested  in  the-  sulphuric- 

acid  trade-,  dealers  as  well  as  makers,  are  pledged 

i  ce  co-operat  ion. 

"  In  Scut li  Wales,  also,  there  has  been  in 
existence  for  very  many  years  past  an  excellent 
association,  but  there  are  ecne-  or  two  import-ant 
makers  in  that  district  who  arc-  ncet  members,  and 

thc-se  abstentions  from  membership  must  of 
necessity  greatly  impair  the  usefulness  of  any 
association. 

"  Surely  every  local  association  should  represent 
every  local  maker,  and  the-  appointed  representa- 
tives of  all  the  local  associations  throughout  the 
country  should  constitute  a  national  association. 

It  should  be-  the  function  of  these  local  aBSOi  cations 
to  preveilt  fruitless  competition. 


"  I  desire  that  the  sulphuric-acid  trade-  shall  be 
closely  united  for  the  reason  that  in  the  future 
any  trade  without  co-operation  is  bound  to  be- 
at a  great  disadvantage  to  a  similar  trade  closely 
associated  in  other  countries. 

"  It  seems  to  me  that  if  at  the  termination  of 
the  war  the  whole  sulphuric-acid  trade  were  so 
united  as  tee  be  in  a  position  to  speak  with  a  single- 
voice,  then  a  trade  of  such  vital  nat  ional  importance 
as  sulphuric  acid  should  be  able  to  influence 
legislation  necessary  to  its  interests  and  the 
national   welfare. 

"Legislation  could  materially  assist  our  trade 
with  specially  low  freights  upon  the  imported 
sulphur  material,  reduce  railway  rates  in  this 
country  for  carrying  the-  necessary  raw  materiel 
and  finished  product,  and,  if  need  be,  grant  bounties 
for  the  treatment  of  special  classes  of  sulphur 
material. 

"  Again,  surely  it  is  not  in  the  national  any 
more  than  in  the  individual  interest  for  manu- 
facturers in  the  same  trade  to  be  bidding  against 
each  other  for  pyrites  and  other  sulphur  material 
imported  from  foreign  countries,  such  as  Norway 
and  Spain  ?  Would  it  not  be  preferable  if  the 
trade  made  its  purchases  through  one  organisation, 
thereby  eliminating  competitive-  bidding  and 
obtaining  the  advantage  which  is  always  obtained 

by  a  large  over  a  small  buyer  ? 

"  As  mutual  confidence  became  engendered 
through  co-operation,  such  further  economies 
would  gradually  follow  as  were  in  the  national 
interest.  For  example,  costs  of  production  would 
be  reduced  all  round  by  inter-comparison  derived 
from  more-  economic  administration,  distribution, 
and  manufacture,  thereby  benefiting  th*>  consumer 
by  reducing  the-  selling  price-  without  impairing 
the  profit-earning  capacity  of  the  \  ast  capital 
invested  in  the  sulphuric-acid  trade  . 

"Where  industries  are  so  organised  I  can 
conceive  even  a  British  Government  consenting  to 
legislation  whereby  the  entirely  wasteful  intro- 
duction of  capital  by  superfluous  and  speculative 
parties  without  experience  in  the  trade  would  be 
prohibited  until  the  merits  of  the-  proposition  had 
been  examined  by  a  committee  of  expert  manu- 
facturers in  conjunction  with  expert  Government 
representat  ives. 

"  In  my  opinion,  this  country  will  be  placed  for 
many  years  after  peace  Ls  declared  at  such  a 
disadvantage  as  compared  to  neutrals,  such  as 
America,  through  the-  loss  of  li\  es  and  treasure  in 
the  war.  that  I  be-lievc-  it  will  be  found  in  the 
national  interest  to  prevent  men  inexperienced  in 
any  trade-  from  exploiting  their  own  or  public 
mom  \  in  competition  with  existing  interests.  It 
must    either   mean    a    waste   of    that    capital  or 

reduction  in  the-  capital  value  Of  existing  interests. 
In  cither  ease-  this  sec-ms  to  be  a  waste-  of  the 
nation's  resources.       It    is  the-  duty  Of  the  nation's 

future  leaders  to  d<>  all  in  their  power  tee  prevent 
the  individual  even  as  much  as  the  public  from 
rashly  investing  his  capital. 

"Surely  hereafter  it  is  for  the  (iovernnient  to 
take-  such  control  of  the  community's  wealth  as 
will  prevent  it  being  invested  without  a  reasonable 

prospect    of  good  interest." 

The  btter  concludes  with  a  request  for  inform- 
ation in  regard  to  the  existence-  of  local  sulphuric 
acid  associations  in  the  various  districts,  asking  if 
manufacturers  will  take  steps  to  create  local 
associations  in  districts  where  such  do  not  exist 
at  present. 


ASSOC!  \TloN    OF   BRITISH    CHKMICAI, 

MANUFACTURERS. 

Tins  Association  was  registered  on  December  28tli 

as  a  company  limited  by  guarantee,  and  not  having 
a   capita]  divided   into  shares,   with  an   unlimited 
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number  of  members,  each  liable  for  not  more  than 
£25  in  the  event  of  winding  up,  to  promote  co- 
operation between  British  subjects  engaged  as 
manufacturers  in  the  chemical  or  closely  allied 
industries  :  to  place  before  Government  and 
Government  officials  and  others,  either  in  the 
British  Dominions  or  elsewhere,  the  views  of 
members  of  the  Association  and  others  upon 
matters  affecting  the  chemical  indu  -iries  ;  to 
develop  technical  organisation  ;  to  promote  in- 
dustrial research,  industrial  efficiency  and  the 
advancement  of  applied  industry,  etc.  (see  this 
Journal,  1916,  561,  1040). 

The  management  is  vested  in  a  Council,  consist- 
ing of  not  less  than  16  or  more  than  20,  the  first 
members  of  which  are  : — 

Dr.  E.  F.  Armstrong  (Joseph  Crosfield  and  Sons, 
Warrington). 

F.  H.  Carr  (Boots  Pure  Drug  Co..  Ltd.,  Not- 
1  ingham). 

Dr.  C.  Carpenter  (South  Metropolitan  Gas  Co.. 
London). 

Dr.  M.  O.  Foster,  F.R.S.  (British  Dyes.  Ltd.. 
Huddersfield). 

J.  Grav  (Lever  Bros.,  Ltd.,  Port  Sunlight). 

C.  A.  Hill  (British  Drug  Houses,  Ltd..  London). 
N.    N.    Holden    (Hardman    and    Holden,    Ltd., 

Manchester). 

D.  L.  Howard  (Howards  and  Sens.  Ltd.  (Ilford). 
C.  P.  Merriam  (British  Xvlonite  Co..  Ltd..  Hale 

End). 

The  Right  Hon.  Sir  Alfred  M.  Mond,  Bt.,  P.C.. 
.M.P.  (Mond  Nickel  Co..  Ltd.,  London). 

Max  .Muspratt  (United  Alkali  Co.,  Ltd.,  Haver- 
pool). 

It.  G.  Perry  (Chance  and  Hunt.  Ltd..  Oldbury). 

Sir  William  Pearce,  M.P.  (Spencer  Chapman  and 
Messel,  Ltd..  London). 

R.  D.  Pullar  (J.  Pullar  and  Sons.  Ltd..  Perth). 

A.  T.  Smith  (Castner-Kellner  Alkali  Co.,  Ltd., 
Liverpool). 

The  Right  Hon.  J.  W.  Wilson  (Albright  and 
Wilson.  Ltd..   Oldbury). 

Dr.  A.  Ree  (President  Society  of  Dyers  and 
Colcurists). 

There  are  to  be  "  Group  "  Committees,  each 
consisting  of  not  less  than  three  members,  repre- 
senting :  Group  1.  Acids  (including  acetic  and 
oxalic),  carbonic  acid,  hydrogen,  oxygen  and  gases, 
alum,  chrome,  zinc,  copper,  and  iron  compounds, 
fertilisers  (including  superphosphates).  Group  2. 
Alkalis,  cyanides,  chlorine  and  compounds,  silicates, 
chlorates,  borax,  hydrogen  peroxide,  magnesia 
compounds  (not  medicinal).  Group  3.  Fats, 
greases,  waxes,  resins,  glycerin,  soap.  Group  4. 
(ielatin,  sizes,  glue,  varnishes,  paints,  polishes, 
tanning.  Group  5.  Distillation  of  coal,  shale,  oils, 
and  wood,  alcohol,  acetone,  coal-tar  primary 
products  (including  ammonia  and  ammonia  pro- 
ducts), charcoal,  fuel.  Group  6.  Fine  chemicals, 
analytical,  pharmaceutical,  photographic,  rare 
earths,  synthetic  essences,  and  perfumes,  alcohol 
derivatives,  ethers.  Group  7.  Phosphates,  man- 
ganese, potassium,  sodium,  barium,  calcium,  cad- 
mium, etc.,  lead,  arsenic,  antimony,  tungsten, 
molybdenum,  etc.  Group  8.  Cellulose  products 
(including  paper),  celluloid,  rubber  and  substitutes. 
Croup  9.  Explosives,  and  dyes  and  their  inter- 
mediaries. Group  10.  Glass,  porcelain,  pottery, 
refractory  materials,  lime,  cement,  chemical- 
resisting  materials.  Group  11  (allied  industries). 
Bleachers,  dyers,  and  textile  printers. 


TRADE  DURING  AND  AFTER  THE  WAR. 
In  the  Third  Report  of  the  Special  Committee 
of  the  London  Chamber  of  Commerce  on  "  Trade 
During  and  After  the  War."  as  adopted  at  a 
special  meeting  of  the  Council  on  December  20th, 
the   Committee  affirm   their   conviction   that  the 


practical  application  of  measures  for  the  extension 
of  trade  and  industry  after  the  war  will  be  mainly 
a  matter  for  private  enterprise,  for  individual  and 
collective  efforts,  voluntarily  undertaken,  supple- 
mented and  not  superseded  by  Government  action. 

Among  the  State-aided  efforts  recommended 
are  : 

The  early  adoption  of  a  tentative  and  >vl 
valorem,  tariff. 

A  Ministry  of  Commerce  and  Industry,  for  tin- 
promotion  of  business  interests. 

The  improvement  of  the  commercial  side  of  tin- 
Consular  Service. 

Restriction  of  the  operations  of  enemy  traders 
within  the  Empire. 

State  aid  in  improving  the  means  of  transport 
on  land  and  water,  and  penalising  enemy  shipping. 

The  co-operation  of  the  State  in  the  promotion 
of  trade  banks  to  furnish  financial  accommodation 
of  a  special  kind  to  traders  doing  business  abroad. 

Employers  and  employed. 

The  Committee  deal  at  length  with  the  question 
of  future  relations  between  employers  and  em- 
ployed, and  make  the  following  recommendations 
as  a  basis  for  negotiation  between  capital  and 
labour. 

(a)  As  regards  the  remuneration  of  employees 
the  principle  of  payment  by  results  should  as  far 
as  possible  be  adopted  by  employers  and  employed. 

(b)  The  basis  of  rates  of  payment  for  labour 
should  involve  such  a  scale  as  will  ensure  for  all 
willing  and  efficient  workers  a  fair  and  reasonable 
standard  of  living. 

(c)  The  Government  should  afford  opportunities 
for  considering  the  amendment  of  the  Trade 
Disputes  Acts  and  of  any  pro\  isions  of  the  Factorj 
and  Workshops  Acts  other  than  those  relating  to 
th"  health  of  the  workers. 

(d)  Encouragement  should  be  given,  as  far  as  pos- 
sible, to  profit-sharing  and  co-partnership  agree- 
ments, or  premium  and  bonus  systems  on  lines 
which  have  proved  beneficial  to  employers  and 
employed  in  the  past,  subject  to  the  special  con- 
ditions of  particular  trades,  and  to  the  main- 
tenance of  the  standard  of  wages. 

Industry  after  the  war. 

The  Committee  also  make  the  following  sugges- 
tions with  regard  to  the  development  of  industry 
after  the  war  : 

The  utilisation,  for  the  purposes  of  private  enter- 
prise after  the  war.  of  factories  now  engaged  in  the 
production  of  munitions,  in  connection  with  indus- 
tries  for  which  they   may    lie  suitable. 

The  encouragement  of  the  technical  education 
of  younger  employees  by  giving  them  greater 
facilities  for  attending  the  necessary  classes  be- 
yond the  statutory  school  age. 

The  amendment  of  the  Patents,  Designs  and 
Trade  Marks  Acts  so  far  as  they  may  be  restrictive 
of  the  adoption  of  new  processes,  labour-saving 
appliances,  and  new  inventions. 

The  improvement  ami  cheapening  of  means  of 
transport  1>>  rail,  road,  and  waterways  including 
canals. 

Increased  facilities  for  obtaining  information 
through  Government  Department.'  regarding  com- 
petition in  the  markets  of  the  world  and  new  open- 
ings for  the  sale  of  British  goods. 

Such  further  direct  representation  of  manu- 
facturers individually  and  collectively  in  the 
Dominions,  Allied,  and  neutral  countries  as  maj 
be  in  harmony  with  the  legitimate  interests  of 
the  merchant. 

A  more  symphathetic  attitude  on  the  pari  "l 
the  Government  in  regard  to  the  promotion  and 
amendment  of  legislative  measures  affecting 
British  industry,  especially  in  relal  ion  to  conditions 
of  labour. 
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A  preference  i>n  (he  part  of  Government  Depart* 
menta  and  Local  Authorities  for  poods  produced 
within  the  British  Empire  when  needed  for  the 
requirements  of  the  state. 

other  sections  of  the  Report  deal  with  <om- 
miirial  and  industrial  policy,  the  treatment  of 
i  n  m\    shipping,  and   finance  and   insurance. 


GOVERNMENT  LAHotJAToKN  ;  REPORT  OF 
THE  GOVERNMENT  CHEMIST  on  THE 
WORK  OF  THE-  FOR  THE  AYEAR 
ENDED  31ST   u  \l!('lt.  1916.     ltd.  8394.] 

The  number  of  samples  examined  during  the  year 
was  2:>9.70t>,  as  compared  with  230,404  during  the 
previous  year,  exclusive  of  those  dealt  with  at  the 
chemical  station-.;  .sjiul  samples  of  food  were 
examined  in  connection  with  the  supply  of  the 
Expeditionary  Forces. 

Beer,  brewmg  materials,  cider,  and  perry.  350 
samples  of  finished  beer  were  examined  for 
saccharin,  saponin,  and  other  prohibited  ingre- 
dients, but  except  occasional  traces  of  arsenic. 
nothing   of   a    deleterious   or    illegal    character    was 

observed.  11. 198  samples  of  unfinished  worts  and 
beers  were  examined.  The  original  gravity  had 
been  under-declared  in  2931  cases,  the  percentage 
of  under-d  win  rat  ions  having  been  33-3%,  corn- 
paired  with  12-6%  in  1914-15.  Twelve  samples 
imported  as  "  malt  extract  "  were  found  to 
correspond  with  beer  and  were  charged  duty 
accordingly.  Of  IT!i7  samples  of  beer  and  brewing 
materials  examined  for  arsenic,  only  six  were 
found  to  contain  arsenic  in  excess  of  llic  Royal 
Commission  limits.  The  highest  proportion  of 
arsenic  found  in  beer  or  wort  was  1  'Jt;  grain  per 
gallon.  Three  samples,  out  of  123  of  imported 
cider  examined,  were  found  to  be  factitious  and 
assessed  for  duty  on  their  spirit  content.  One 
sample  of  commercial  cider  was  found  to  contain 
1-6%  proof  spirit,  and  six  samples  purchased  as 
cider  were  prepared  liquors  containing  no  apple 
juice. 

Spirit*.  Eighteen  samples  of  fusel  oil  from 
distilleries  in  this  country  were  examined,  and  one 
was  found  to  contain  more  than  15%  of  proof 
.-.pirit.  Of  ten  samples  of  imported  fusel  oil, 
uone  contained  more  than  this  limit.  Evidence 
of  the  extraction  of  spirit  from  the  wood  of  spirit 
casks  ('•  grogging  ")  was  obtained  in  several  cases, 
and  proof  that  spirit  had  been  obtained  bj   illicit 

distillation  was  furnished  in  three  cases.  No 
evidence  of  the  illicit  use  of  methylated  spirit  was 
obtained  in  the  3081    liniments,  hair  washes,   etc., 

bed,  but  ma  number  of  cases  the  declared  -pirit 
strength  of  spirituous  preparations  for  export  was 
over-stated.  In  .">!i  cases  importation-  entered  as 
wood  napht  ha  "  or  "  crude  methyl  alcohol  "  were 
found  bo  consist  of  methyl  alcohol  so  purified  as 
to  be  liable  to  spirit  duty.  For  use  in  preparing 
methylated  spirit,  1363  samples  of  wood  naphtha 

and    of    mineral    naphtha    were    approved,    and    21 

samples  of  petroleum  ether,  used  in  admixture 
with  methylated  spirit  in  the  manufacture  of  felt 
hats,  were  also  approved.      \  considerable  increase 

in  the  use  of  all  these  denat  in  ant  -   is   noted.       For 

the  purpose  of  controlling  the  use  of  methylated 
spirit  in  connection  with  manufacturing  operations 
2(>K  samples  of  st  ill  residues,  articles  manufactured 
with  industrial  spirit,  and  preparations  containing 
such  spirit  were  examined,  and  in  connection  with 
i  he  use  of  duty-free  alcohol  28  samples  of  spirit 
and  88  sample-  of  specially  denatured  alcohol 
and  denaturing  substance-  were  submitted  and 
approved, 

Sugar  ami  saccharin.  24,682  samples  ol  jug&t 
and  articles  containing  sugar  were  examined  for 


assessment  of  duty  or  drawback  :  of  these  21 
samples  consisted  of  sugar,  molasses,  and  beetroot 
from  the  (a nt ley  beetroot  sugar  factory.  Of  68 
samples  of  honey  examined,  five  afforded  evidence 
of  the  addition  ol  invert  sugar.  In  3S  samples  out 
of  309  examined,  saccharin  was  found  to  be 
present. 

Matches.  No  evidence  of  the  presence  of  white 
phosphorus  was  discovered  in  the  37.1  samples  of 
mat  dies  examined. 

Imported  dairy  products,     of  the  82  samples  of 

condensed  milk  examined,  fid  were  condensed 
whole   milk   (S-l    to    11-3%   fat)   and   26  condensed 

skimmed  milk.  In  several  samples  the  concentra- 
tion was  low.  the  milk  having  been  evaporated  to 
only  half  its  bulk.  All  the  samples  were  free  from 
preservatives.  Three  samples  of  skimmed  milk 
powder  were  taken  from  packages  not  bearing  the 
description  "  skimmed  milk,"  and  in  three  other 
cases  the  labelling  of  the  packages  was  unsatis- 
factory. The  greatest  amount  of  boric  acid  found 
in  the  samples  of  "  churn  cream  "  examined  was 
0-45%.  Of  1037  samples  of  imported  butter,  402 
contained  boron  preservative  ami  42  added 
colouring  matter.  .Six  samples  of  imported  butter 
contained  more  than  10%  of  water.  There  was 
no  evidence  of  the  presence  of  fat  other  than 
butter  fat  in  any  of  the  samples.  In  42  cases 
the  Reichert-Wollny  number  fell  below  24.  Of 
524  samples  of  imported  margarine,  none  con- 
tained more  butter  fat  than  is  legally  permissible, 
but  excess  of  water  was  found  in  eight  cases.  No 
foreign  fat  was  detected  in  the  samples  of  imported 
cheese,  but  in  some  cases  the  percentage  of  fat 
was  low.  Forty-five  samples  of  butter  out  of  307 
samples  taken  under  the  Butter  and  Margarine 
Act.  contained  excess  of  water  and  five  samples 
were  mixtures  of  butter  and  margarine. 

Sheep  dips.  Thirty-one  samples  were  examined 
in  connection  with  applications  from  nianuf acturei s 
to  include  their  preparations  in  the  official 
"  Schedule  of  efficient  dips."  Twelve  samples 
were  deficient  in  .olive  ingredients  at  the  proposed 
dilution,  and  in  ten  cases  the  formula  submitted 
required  modification.  Twelv  e  samples  of  approved 
dips  were  purchased,  and  in  three  cases  it  was 
found  that  they  had  not  been  prepared  according 
to  the  formula'  previously  submitted  and  approved. 

Hirer  pollution.  Two  sea  trout  taken  from  a 
stream  believed  to  have  been  polluted,  contained 
small  quantities  of  copper,  lead,  and  7-inc. 

Glazes.  The  samples  examined  were  generally 
found  to  comply  with  the  Home  Oil  ice  requirements. 
Samples  of  had  glaze  were  examined  as  regards 
total  lead  content,  and  amount  of  lead  soluble  in 
dilute  hydrochloric  acid.  In  19  cases  where  lead 
poisoning  had  occurred,  almost  all  the  lead  was 
soluble  in  t  he  dilute  acid. 

8ale    of    Food   and    Drugs    .iris.     Seventy-five 

samples  were  referred  by  magistrates  under  these 
Act.-,  viz..  milk  lit,  butter  5.  rum  2.  cream,  whiskev . 
coffee,  and  ipecacuanha  wine,  one  each.  In  ten 
cases  the  result  of  the  examination  of  the  Govern- 
ment Laboratory  differed  from  that  of  the  public 
analyst. 

Fertilisers  and  Feeding  Stuffs  Act.  Nine  fer- 
tilisers and  .'!.">  feeding  stuIVs  were  examined.  The 
fertilisers  consisted  of  superphosphate,  basic  slag. 
bone  meal,  and  potato  manures.  They  were 
deficient  in  phosphates  or  nitrogen.  Several  of 
the  samples  of  feeding  stuffs  were  deficient  in  oil 
or  albuminoids,  and  in  some  cases  a  considerable 

proportion  Of  unsuitable  substances  was  present . 

Reference  is  also  made  to  work  carried  out  by 
the  Laboratory  for  the  Admiralty.  Central  Control 
Hoard.  Ciown   Agents  for  the  Colonies,  tieologieal 

Survey,  India  office.  Inland  Revenue,  Local 
Government  Hoard.  I'ost  Office,  Stationery  Office, 

Trinitv    Ibmse.   Hoard  of  Trade.  War  Department, 

Wai    Trade    Department,    Office    of    Woods    and 

'  -.  and  I  Hlice  of  Works. 
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UTILISATION    OF    TERRESTRIAL    HEAT. 

An  interesting  description  is  given  by  Professor 
Luiggi,  in  a  recent  issue  of  Engineering,  of  the 
-ittempts  made  to  utilise  terrestrial  heat  in  Italy. 
Ft  in  well  known  that  in  Central  Tuscany,  near 
Volterra,  there  are  numerous  cracks  in  the  ground, 
from  which  powerful  jets  of  hot  steam  ("  Soffioni  ") 
are  projected  into  the  air,  carrying  with  them 
Uoric  acid  and  other  substances  ;  for  many  years 
these  have  been  utilised  us  a  source  of  boric  acid 
and  borax,  but  the  greater  part  of  the  steam  has 
been  wasted,  with  the  exception  of  a  small 
quantity  occasionally  used  for  warming  houses  in 
•  in  adjacent   village. 

The  first  attempt  to  utilise  this  superheated 
steam  as  a  source  of  power  was  made  in  1903  by 
Prince  Oinori-Conti,  who  applied  it  to  a  small 
rotary  motor,  then  to  a  reciprocating  steam  engine 
connected  with  a  dynamo,  which  generated 
sufficient  current  to  light  part  of  the  borax  works. 
A  more  ample  supply  of  steam  was  obtained  by 
boring  holes  in  the  ground,  lined  with  iron  pipes, 
to  a  depth  of  300  to  500  ft.  These  holes  vary 
from  12  to  20  in.  in  diameter  and  from  them  the 
steam  issues  at  a  pressure  of  2  to  3  and  occasionally 
5  atmospheres  and  at  a  temperature  of  150° — 
190°  O.  For  several  years  the  flow  of  steam  from 
these  jets  has  not  abated,  nor  do  new  borings 
appear  to  affect  preceding  ones  providing  the 
distance  apart  is  not  less  than  50  ft.  Experiments 
showed  that  each  bore-hele  could  produce  steam 
at  the  rat*  of  15,000  to  25,000  kilos,  per  hour,  at 
!50°O.,  i.e..,  about  1000  to  2000  theoretical  horse- 
power per  hour. 

In  1906  the  steam  was  applied  to  an  ordinary 
>team  engine  of  about  40  H.-P.,  with  satisfactory 
i. •suits    as    far   as    power    is    concerned,    but    the 


impurities  in  the  steam  seriously  corroded  the  iron 
structure.  To  avoid  this  difficulty  the  steam  was 
applied  instead  of  fuel  to  a  multitubular  boiler,  in 
which  steam  was  produced  at  2  atmos.  pressure, 
then  passed  through  a  superheater,  and  after- 
wards used  for  driving  a  300  H.-P.  condensing 
steam  engine,  directly  connected  with  a  triphase 
electric  generator,  which  supplies  the  works  and 
villages  round  Larderello.  This  installation  had 
been  working  successfully  for  several  months 
before  war  broke  out. 

The  enormous  increase  in  the  price  of  coal  has 
resulted  in  further  plant  being  installed,  three 
groups  of  condensing  turbo-electric  engines,  each 
of  3000  kw.,  having  been  put  down.  The  engines 
work  with  steam  at  1  J-  atmos.,  generated  in  multi- 
tubular boilers  arranged  vertically  and  with 
aluminium  tubes.  The  temperature  of  the  steam 
falls  from  180°  to  about  120°  C.  in  the  boilers,  and 
it  is  then  used  for  the  borax  works. 

The  current,  generated  at  4500  volts  and  50 
periods  per  second,  is  converted  in  an  oil  trans- 
former to  36,000  volts  and  sent  to  Florence. 
Leghorn,  Volterra,  Grosseto,  and  smaller  towns 
in  Tuscany,  where  it  is  used  principally  for  motive 
power. 

One  of  the  3000  kw.  units  has  been  working 
successfully  for  a  year  and  another  for  nine 
months,  the  third  having  only  been  started 
recently. 

The  production  of  power  from  this  source  coidd 
be  increased  very  largely  in  the  district  in  question, 
since  the  region  of  the  soffioni  is  known  to  extend 
for  many  square  miles  around  Larderello.  Near 
Naples,  also,  in  the  Campi  Flegrei,  the  ground  in 
places,  at  a  depth  of  100  feet,  is  very  hot,  and 
similar  utilisation  of  this  source  of  power  is  in 
contemplation. 


Journal  and  Patent  Literature. 

Patekt  Specifications  may  be  obtained  by  post  by  remitting  as  follows : — 

English. — 6d.  each    to  the  Comptroller  of  the  Patent  Office.  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 

United  States. — 1«.  each  to  the  Secretary  of  the  Society,  who  has  to  furnish  the  U.S.  Patent  Office  with  the  following  data : — Patent 

number,  date,  name  of  patentee,  and  title  of  invention. 
Frtnth.—l  (t.  05  c.  each,  as  follows:   Patents  dated    1902    to    1907    inclusive,    Belin  et  Cle.,   56   Rue  Ferou  8,  Paris  (So.) 
Patents  from  1903  to  date,  L'Imprimerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 
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KlingerHf  [asbestos  preparation].  A.  Dubosc. 
Caoutchouc  et  Gutta-percha,  1916,  13.  9070— 
9071,  9085—9088. 

Kunokritf.  is  the  trade  name  of  a  material  of 
German  manufacture,  used  as  a  packing  for  steam 
pipe  joints,  tor  which  purpose  it  is  excellently 
adapted.  The  shortage  due  to  the  war  has  been 
extensively  felt  and  attempts — not  completely 
successful—  have  been  made  in  France  to  produce 
a  substitute.  The  author  publishes  the  results 
of  an  examination — chemical  and  physical — of 
the  material,  with  practical  suggestions  as  to  how 
it  might  be  prepared  in  a  satisfactory  condition. 
A  sample  in  the  form  of  a  card  3-75  mm.  thick  was 
found  to  consist  of  15  thicknesses  of  a  thin  felt 
of  asbestos  fibre  mixed  with  about  2%  of  flax 
threads.  The  asbestos  was  of  the  finest  com- 
mercial quality  of  long  fibre.  Each  layer  appears 
to  have  been  coated  on  both  sides  with  an 
agglutinant  composed  of  a  mixture  of  rubber  and 
balata  with  a  small  quantity  of  sulphur.  By 
pressure  the  whole  had  been  worked  into  a  uniform 
and  compact  mass.  When  the  packing  is  heated 
in  use  vulcanisation  occurs,  rendering  it  more 
impervious  and  accordingly  more  resistant  to  the 
destructive  action  of  steam  under  pressure. 
'The  results  of  chemical  analysis  gave  : — Asbestos. 


80-46%;  cellulose  (flax),  2-24%;  agglutinant, 
17-16%  (rubber.  519,  balata,  11-97%);  sulphur, 
013%.  The  percentage  of  sulphur  is  doubtful  ; 
the  author  suggests  the  use  of  5%  of  the  weight 
of  agglutinant.  The  purpose  of  the  flax  is  appar- 
ently to  strengthen  the  constituent  layers  of 
asbestos  for  the  process  of  coating  with  the 
agglutinant. — if.  J.  H. 

Patents. 

Separating  water  and  other  impurities  from  oil. 
J.  L.  Sands.  Dublin.  Eng.  Pat.  14,217.  June 
12,   1914. 

Refrigerating  machines.   E.  T.  Williams.  New  York. 
Eng.  Pat.  15,788,  Nov.  9,   1915. 

Separating  salts  from  solutions  or  separating  miscible 
liquids  from  one  another  ;  Process  and  apparatus 

ror .     j.  a.  Newby  and  ('.  J.  Montgomery. 

Fr.  Pat.  179.972.  Oct.  9,  1915. 

See  Eng.  Pat.  91  I"  of  191 1  ;  this  J.,  1915,  1 131. 

Concentrating   apparatus.     J.    Harris   and    D.    EL 
Thomas.'    Fr.  Pat.   180,293,  Nov.  22,  (915. 

See  Eng.  Pat.  23,41  I  of  1914  ;  this  J.,  1915,  894. 
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Lubricating  oils;  Separation  of  foreign  matter  from 

uncd .     C.  J.  Skictmore  and  P.  1-'.  Conerty. 

Fr.  Pat.  180,034,  Oct.  19,  1915. 

See  Eng.  Pat.  1  1,781  of  1915  ;  this  J..  1916,  528. 

Cooling    molten     material    In    obtain    the    solid    in    a 

finely    divided    slide:    Method    of .     J.    W. 

Leitcli.      Fr.  Pat.  -180.<it>9.  Jan.   13,   1916. 

See  Eng.  Pat.  15,063  of  1916  ;  this  J.,  1916,  204. 

Druxiig    apparatus.     St  urtevant     Engineering    Co. 

Fr!  Pat.  480,431,  Dec.  11.   1915. 
See  Eng.  Pat.  24,232  of  1914  ;  this  J..  1915,  478. 

Receptacle  for  chemical  purposes.  B.  Hansen, 
Notodden,  Assignor  to  Norsk  Hydro-Elektrisk 
Kvaelstofaktieselskab,  Christiania,  Norway. 
I'.S.  Pat.  1,205,619,  Nov.  21,  1916.  Date  of 
appl.,  June  7,   1916. 

See  Eng.  Pat.  100,447  of  1916;  this  J.,  1916,  1096. 

Method  and  means  for  recovering  certain  constituents 

from  gaseous  bodies.    1  .  S.Pat.  1,204,906.    See  XI. 

it/cans  tor  producing  discharge  ol  electricity  into 
gases.'     I'.S.    Pat.    1,204,907.    See    XI. 


Ha —FUEL  ;  GAS  ;  MINERAL  OILS  AND 
WAXES. 

Gas    coals;      Weathering    of        — .       A.    II.    White. 

American  Gas  Inst.   .1.  Gas  Lighting,  1916,  136, 

541—544. 
The  author  describes  and  gives  results  of  tests 
conducted  at  the  gas  experimental  station  main- 
tained by  the  Michigan  Gas  Association  and  the 
Chemical  Engineering  Department  of  the  University 
of  Michigan.  The  tests  were  made  on  Pittsburgh 
and  Fairmont  gas  coals  stored  for  varying  periods. 
Open  gas-pipes  for  the  reception  of  thermometers 
were  laid  horizontally  in  the  coal  piles,  but  no 
heating  of  the  coal  was  detected.  At  the  end 
of  each  weathering  period  the  top  (>  inches  of  each 
pile  was  removed  carefully,  sampled,  and  sen!  to 

the  Bureau  Of  .Mines  for  analysis,  a  sample  of  the 
whole  pile  being  then  taken.  The  Experimental 
station  commenced  operations  in   1911,  using  for 

the  distillation  tests  a  single  clay  retort  which 
lasted  :!  years  and  was  then  replai  ed  by  a  sect  ional 
Silica    retort  ;     the    temperature    of   the    retort    was 

observed  by  an  optical  pyrometer.   The  remainder 

of   the    plant   consists   of   a    jacketed    condenser, 

an  electrical  tar  precipitator,  a  Siroero  blower 
acting  as  an  exhauster,  an  ammonia  scrubber 
of  the  tower  type,  an  oxide  purifier,  a  wet  station 
meter,    and    apparatus    for    physical    and    chemical 

examination   of   the   linal   gas.      Ammonia    passing 

the  scrubber  is  estimated  at  the  outlet  and  allow- 
ance made.  Results  Of  retort  lists  are  sum- 
marised, the  author  observing  that  the  higher 
yield  of  gas  in  the  fourth  and  fifth  year  may 
possibly    he    due    to    the    use    of    the    silica     retort. 

The    following    results    were    obtained    with    the 

Pittsburgh  coal  :-  ■ 
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No  deterioration  in  the  quality  of  the  coke  could 
be  noted  visually.  The  results  with  Fairmont  coal 
were  very  similar  to  those  with  Pittsburgh  coal, 
the    influence    of    the     silica     retort      being     again 

evident.      Variations  in   proximate  and   ultimate 

analyses  on  both  coals  stored  in  air  were  almost 
all  within  the  limit  of  error  of  analysis;  the  only 
distinct  change  was  in  coal  stored  under  water  for 

■1  J  years,  the  volatile  matter  in  this  case  increasing 
to  a  maximum  of  '2  "„  over  the  mine  sample.  The 
author  concludes  that  the  changes  in  the  coals 
were    too    small  to    be    discovered     by    present 

methods    of    testing    and    analysis,    and    that    ga- 

coals    of    the    alio\e    type    can    I xpOSed    to    the 

weather  for  five  years  (provided  they  do  not  heat 
in  storage)  and  at  the  end  of  this  term  lie  entirely 
satisfactory   gas   coals. — J.  E.  ('. 

Coal;     Oxidation     of - 


G.  ('harpy  and  M. 
Godchot.  Complies  rend.,  1916,  163,  715 — 747. 
MeASUHiomicxts  were  made  of  the  changes  under- 
gone by  samples  of  coal  on  exposure  to  the  air  at 
temperatures  of  100°  to  150°  ('.  for  given  intervals. 
A  diminution  of  weight  was  first.  Observed,  which 
is  shown  to  be  equivalent  to  the  loss  of  water 
through  evaporation.  At  1 00  (*.  this  loss  con- 
tinues for  about  :t  hmirs.  A  gradual  increase  in 
weight  I  hen  takes  place,  reaching  a  maximum 
value  of  3  to  5  "„  after  an  interval  of  2  to  :!  months. 
This  change  is  accelerated  by  increase  of  tem- 
perature, but  at  150°  C.  an  evolution  of  carbon 
dioxide  occurs,  resulting  in  loss  of  weight.  This 
slow  oxidation  of  coal  causes  a  loss  in  its  calorific 
value,  which  was  found  to  amount  to  13%  in  soi in- 
cases.     The    amount    of    ash    and    volatile    matter 

were  found  to  be  unaffected  by  prolonged  oxida- 
tion. The  results  show-  that  since  this  oxidation 
of  coal   can   proceed    under   ordinary   atmospheric 

conditions,  the  calorific  power  of  different  samples 
cannot  be  deduced  from  fie-  content  of  ash  and 

volatile  matter,  but  thai  a  direct  calorific  measure- 
ment is  necessary.     .1.  N.  P. 

Benzol  recovery  in  gas-works.     1).  Bagley.     J.  Gas 
Lighting,  1916,  136,  491—493. 

A  description  of  the  Carl  Still  syst  em  of  recovering 
benzol  from  coke  oven  gases  is  given.  The  gas  and 
absorbing  oil  are  passed  through  a  series  of  tower 
scrubbers  in  opposite  directions,  and  the  benzol isei I 
oil  is  treated  by  steam  in  a  continuous  still  to 
produce  crude  benzol.  The  debenzolised  oil  is 
continuously  returned  to  the  scrubbers,  and  tin- 
crude  benzol  is  fractionated  by  steam  info  inter- 
mediate products  which  are  then  purified  and 
rectified.  Tin-  chief  difficulties  which  arise  when 
applying  this  system  in  a  gas-works,  namely  : 
(1 )  the  necessity  of  maintaining  a  standard  calorific 
value  for  t  he  w  ashed  gas  ;  (2)  tin-  need  for  keeping 
the  naphthalene  ratio  of  tin-  absorbing  oil  within 

such  limits  as  ,\  ill  prevent  naphthalene  passing  on 
with  the  washed  gas  in  such  Quantities  as  will 
give  trouble;  and  (.'()  the  irregularity  in  the  make 
of  gas,  are  discussed.      W.  II.  ('. 

Benzol  recovery  [from  gas].  J.  A.  Wilson.  J.  (in- 
Lighting,  1910,  136,  417—419. 
AT  the  Coke  Oven  Plant  of  the  Staveley  Coal  and. 
Iron  Co.,  Ltd.,  the  gas  is  first  washed  in  tower 
scrubbers  and  finally  in  rotary  scrubbers,  centri- 
fugal pumps  being  preferred  for  feeding  the  wash 

oil.      Considerable  improvement  in  controlling  the 

working  of  the  plant  has  been  secured  by  using 
meters   to   measure  the  fresh  absorbing  oil  added 

to  the  scrubbers.     A  more  satisfactory  method  oi 

determining  the  amount  of  benzol  in  the  gas  both 
before  and  after  tin-  scrubbers  is  desired.  Varia- 
tions in  the  temperature  of  fin-  gas,  owing  to 
deficiency  of  cooling  water  in  summer  and  autumn. 

have  a  considerable  influence  on  the  quantity  of 
benzol  recovered,  which  has  varied  from  a  max- 


fol.  XXXVI.,  Ho.  1.] 


Cl.  IIa.— FUEL  ;    GAS  ;    MINERAL  OILS  AND  WAXES. 


25 


imum  of  303  galls,  of  rectified  benzol  per  ton  of  dry  < 
slack  in  February  to  2-40  galls,  in  September.  It 
is  very  important  that  the  debenzolised  oil  ret  urned 
to  the  scrubbers  shoidd  contain  as  little  water  and 
benzol  as  possible.  The  scrubbing  space  should 
be  at  least  ]  0  cubic  feet  per  ton  of  coal  and  the 
amount  of  oil  circulated  such  that  the  benzolised 
oil  does  not  contain  more  than  3  to  4-5 °'0  of 
benzol.— W.  H.  C. 

Coal  (/as;  Determination  of  light  oils  in and 

description  of  still  for  separating  the  light  oils 
from  the  absorbing  oil.  D.  H.  Duvall.  Met.  and 
Chem.  Eng..  1916.  15,  626 — 627. 

After  removal  of  hydrogen  sulphide  and  naph- 
thalene by  successive  treatment  with  sodium 
hydroxide  and  picric  acid,  measured  quantities  of 
gas  are  passed  through  a  train  of  5  or  6  bottles 
containing  a  suitable  absorbent,  preferably  oleic 
acid.  The  light  oils  are  then  separated  from  this 
solution  by  distillation.  The  still  and  water- 
cooled  worm  condenser  are  made  of  copper. 
After  raising  the  temperature  of  the  benzolised 
oleic  acid  to  about  100°C,  steam  is  admitted  from 
a  separate  generator,  and  a  temperature  of  180°  C. 
is  finally  attained.  The  distillate  is  separated 
from  water  and  subjected  to  dry  distillation.  The 
new  distillate  is  saponified  with  sodium  hydroxide 
to  remove  the  last  traces  of  oleic  acid,  then  washed 
with  water,  dried  with  calcium  chloride,  and 
fractionally  distilled  in  an  Engler  flask. — J.  N.  P. 

Gasoline  ;  Effect  of  temperature  and  the  time  factor 

in    the   formation    of in    the    gas    phase    at 

constant  pressure.  G.  Egloft",  T.  J.  Twomey,  and 
R.  J.  .Moore.  J.  Ind.  Eng.  Chem.,  1916,  8, 
1102—1105. 

The  residue  of  a  I'ennsylvanian  crude  oil,  after  the 
gasoline  had  been  removed,  was  subjected  to 
temperatures  of  600°.  650°,  and  700°  C,  at  a 
constant  pressure  of  150  lb.,  and  varying  rates  of 
oil  flow  of  17,  23,  30,  36,  45,  and  85  galls,  per 
hour,  the  other  conditions  being  similar  to  those 
described  previously  (this  J.,  1916,  1004).  The 
amount  of  oil  recovered  decreased  with  increase  of 
temperature  and  increased  with  increase  of  the 
rate  of  oil  flow.  The  maximum  yield  of  gasoline 
(b.pt.  up  to  150  ('.)  was  28-3%  of  the  original  oil. 
at  600  ('.  and  17  galls,  per  hour,  but  taking  into 
account  the  yield  of  gasoline  per  hour  and  the 
proportion  of  treated  oil  available  for  re-cracking, 
the  best  working  conditions  were  65  galls,  per  hour 
and  650c  ('..  with  a  yield  of  221°,..  The  specific- 
gravity  of  the  recovered  gasoline  was  always  higher 
than  that  of  ordinary  gasoline,  owing  to  tin- 
presence  of  aromatic  hydrocarbons.  It  increased 
with  increase  of  temperature  and  decreased  with 
increase  of  rate  of  oil  flow.  The  minimum  specific 
gravity  of  the  recovered  gasoline  was  0-745  at 
36  galls,  per  hour  and  600  C,  the  yield  being 
19-5%.  The  amount  of  olefines  ranged  from  22  to 
29%  of  the  recovered  oil,  or  3-9 — 7-9%  of  the 
original  oil.  and  the  amount  of  oil  converted  into 
uncondensable  gas  and  carbon  ranged  from  about 
10to70%.     (Seealso  this  J.,  1916,  1209.)— A. S. 

Ozokerite  from  the  Thrall  oil.  field.     E.  P.  Schoch. 
J.Ind.Eng.C'hem.,  1916,  8,  1095. 

A  dark  brown  waxy  material  obtained  together 
with  crude  petroleum  at  Thrall,  Texas,  has  been 
found  to  consist  of  ozokerite  of  good  quality.  Its 
melting  point  is  79-5 '  ('.,  as  compared  with  50° — 
58°  C.  for  paraffin  of  the  same  consistency.  The 
ceresin  prepared  from  the  Thrall  ozokerite  melts  at 
75°  C,  has  sp.gr.  0-926— 0-928,  and  refractive  index 
1  -4414—1  -4-120  at  90°  C.  Its  solubility  in  carbon 
tetrachloride  is  3  08  grins,  per  100  c.c.  of  solvent. 
It  is  free  from  paraffin,  for  when  dissolved  in 
chloroform    and    fractionally    precipitated    with 


alcohol,  the  fractions  all  had  a  considerably  higher 
refractive  index  than  that  of  paraffin  (11220 — 
1-4275  at  90°  C.).— A.  S. 

Recovery  of  fats  and  nitrogen  compounds  [and  manu- 
facture of  gas]  from  sneagc.     Rideal.    .s'ccXIXn. 

Preparation  of  the  lower  chlorides  of  methane  from 
natural  gas.     Bedford.     See  XX. 

Patents. 
Gases  [e.g.,  acetylene'];  Storing  of under  pres- 
sure. Acetylene  Illuminating  Co.,  Ltd.,  and  A. 
Stephenson, London.  Eng. Pat.  12. 205,  Aug. 2, 1915. 
A  STORAGE  receptacle  containing  a  solvent  or 
absorbent  material  is  subjected  to  a  temperature 
low  enough  to  enable  acetylene  or  other  gas  to  be 
dissolved  or  absorbed  at  a  pressure  merely  sufficient 
to  cause  the  gas  to  flow  into  the  receptacle.  The 
rate  of  flow  may  be  augmented  by  an  exhauster. 
On  returning  to  normal  temperature  the  gas  will 
be  at  a  desirable  storage  pressure. —  J.  E.  C. 

Gas  condensers.     T.  A.  Vanston.  Bolton.     Eng.  Pat. 

16.416.  Nov.  22.  1915. 
A  condenser  for  coal  gas  or  the  like  consists  of 
an  outer  casing,  easily  removed,  with  inner  walLs 
across  two  opposite  sides  leaving  narrow  vertical 
passages  on  these  sides.  The  vertical  passages 
lead  to  tubes  connecting  the  two  inner  walls,  and 
are  provided  with  baffles  so  as  to  compel  water 
entering  at  the  bottom  to  follow  a  sinuous  course 
through  groups  of  tubes.  Gas  enters  at  the  top 
and  also  follows  a  sinuous  path  in  horizontal 
streams  by  reason  of  Via  flies  between  the  inner 
walls,  openings  being  left  at  alternate  ends.  The 
direction  of  these  horizontal  gas  streams  is  at  right 
angles  to  the  direction  of  the  cooling  tubes. — 3.  E.  C. 

Converting   heavier    [mineral]   oils    into   lighter  oils. 

E.    Lamplough,    London.        Eng.    Pat.    16,830, 

Nov.  30,  1915. 
Tin:  vapour  from  a  heavy  oil  is  heated  to  a  tem- 
perature approximately  25°  to  50°  C.  lower  than 
that  at  which  fixed  gas  is  formed  or  at  which 
cracking  will  occur.  The  heated  vapour  is  then 
passed  over  electrically  heated  elements  main- 
tained at  a  dull  red  heat,  the  resulting  products 
being  led  away  to  suitable  condensing  apparatus. 

—J.  E.  C. 

Coal    gas    generating    apparatus;      Manipulating 

mechanism    for .       A.     E.    White,    London. 

From    Riter-Conley    Manufacturing   Co..    Leets- 
dale,  Pa.,  U.S.A.  Eng.  Pat.  16.526,  Nov.  23,191",. 

Carbon  powder  :  Manufacture  of  finely-divided . 

P.    J.    Mitchell    and    A.    C.     Evans.     Fr.    Pat. 
180,487,  Dec.  18,  1915. 

See  Eng.  Pats.  24.313  of  1914  and  8901  of  1915  ; 
this  J.,  1916,  170. 

Cohering     masses      [briquettes]  :      Manufacture     of 

resistant .     D.  II.  Bibb.     Fr.  Pats.  479.901 

and  479,901.  Oct.  1.  1915. 

See  U.S.  Pats.  1,158,363,  1,158,364,  and  1,158,365 
of  1915  ;  this  J.,  1915.  1199. 

Furnace,  for  preparing  artificial   fuel.     V.   Groom. 
Fr.  Pat.  480.153.  Dec.   15.  1915. 

See  Eng.  Pat.  24,085  of  1911  ;  this  J..  1916,  10:;. 

Gas    producer.     L.     Nelson.     Fr.     Pat.     480,533, 

Dec.    I.    1915. 
SEE  Eng.  Pat.  16. OSS  of  1915  :  this  .'..   1916.   125!. 

Coalgas;  Treatmenlof .  A.  E.  White,  London. 

From    Riter-Conley    Manufacturing    Co..    I l- 

dale.  Pa.,  U.S.A.   Eng.  Pat.  17,894,  Dec.  22.  1915. 

See  U".S.  Pat,  1,169,615  of  1916  :  this  J..  1916,  298. 
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Oifa  ;  Removal  ol  sulphur  from .     E.  v.  Ki 

and  South  Metropolitan  Gas  Co.  Fr,  Pat; 
■180,1:.".'.  Nov.   I.  L915. 

see  Eng.  Pat.  22,1 17  of  l'.M  1  ;  this  J.,  L915,  1240. 

'  ills  and  pi  trol ;  Treatment  of  —   -  .     W.  <  >.  Snelling. 

Pp.  Pat.  180,899,  Oct.  29,  191  I. 
ski-:  Eng.  Pat.  18,419  of  1914  ;  this  J.,  1915.  1045. 

ffmulsion  products  [mineral  oils,  etc.];    Process  for 

solidifying  -.         L.     Berend,      Amoneburg, 

Germany.     Eng.  Pat.  16,315,  Nov.   19,   1915. 

-m-.i:  U.S.  Pat.  1,167,873  of  1916  ;  this  J.,  1916,299. 

Hydrocarbons  :    Process  for  converting  heavy 

into  light  hydrocarbons.  EL  Strache  and  V. 
Porges,  Vienna.  U.S.  Pat.  1.205,578.  Nov.  21, 
1910.    Date  of  appl.,  May  13,  1914. 

She  Eng.  Pat.  11,420  of  1911  ;    this  J.,  L915,  826. 


IIB— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

I  m  andescenee  gas  mantles;   Recent  developments  in 

.     E.  L.  Knoedler.     Met.  and  Chen*.  Eng., 

1916,   15,  035—639. 
The    durability    of    incandescence    gas    mantles, 
:nid  the  maintenance  of  a  yellowish  light  instead 
of  greenish-white  depends  mainly  on  the  quality 

of  the  cotton  of  ramie  threads  used  for  the  fabric, 
and  to  tin-  presence  of  a  sufficiency  of  thoria. 
Regularity  at  fabric  and  the  absence  of  loose 
Fabric  are  important  in  preventing  the  development 

of  too  much  resistance  to  the  passage  of  the  gas. 
v    satisfactory    material    now    used    consists    of 

iSCOSe  artificial  silk.  Threads  of  this  material 
are  thin,  strong,  and  capable  of  heavier  impregna- 
tion than  either  cotton  or  ramie  threads.  Artificial 
fibre  also  possesses  the  advantage  of  uniformity 
of  chemical  composition,  diameter,  and  other 
physical  properties,  and  gives  a  mantle  which 
is  more  durable,  is  a  more  constant  light  producer, 
and  does  not  undergo  shrinkage. — J.  N.  1'. 

Patents. 
Incandescence  electric  lamps,  nml  method  of  manu 
factoring  the  same,  especially   applicable  to  the 
manufacture  of  so-called   half-wail  lamps  or  i/u.* 
filled   glow    lamps.       C.    <>.    Bastian,    London. 
Fng.  Pat.  11,332,  Aug.  5,   1915. 
Tin;  atmosphere   within  the  lamp  la  rarefied  and 
the  globe  then  sealed,  with  a  de-oxidising   agent, 
-uch  as  .-odium,  phosphorus,  etc.,  inside  the  lamp. 
•1    m  a  connection   -.uch  as  a  pocket  which  m.i\ 
afterwards  be  removed.    Seat  is  applied  externally 
.11    a  prolonged    period  to  raise  the  temperature 
of    the    globe,    without     raising    the    filament    or 
electrodes    to    their    oxidising    temperature,    and 
the  oxygen  in  the  atmosphere  is  withdrawn  by  the 
tgent. — B.  N. 

Exhausting       [tungsten       incandescence]       lamps  ; 

I'roress    of .         .1  ■    T.     Marshall.     Metuchen, 

V.I..  Assignor  to  General  Electric  Co.,  New 
Y..rk.  U.S.  Pat.  1,205,002,  Nov.  II.  1916. 
Date  of  appl..  Oct.  2:'..  191  I. 
fur.  tungsten  filament  and  metal  supports  are 
■  lipped  into  a  liquid  containing  phosphorus  dis- 
tributed uniformly  through  it.  and  then  dried 
■so  as  to  have  a  coating  of  phosphorus  on  the  metal 
parts.  The  lamp  is  exhausted  to  a  predetermined 
degree,  sealed,  and  current   is  then  passed    through 

the    filament    to    render    it    Incandescent.       The 

phosphorus    is     vaporised,     and     reacts    with     the 

oxygen,  leaving  a  suitable  residual  atmosphere, 
■vhilst  the  glass  of  the  lamp  is  kept  below  the 
temperature  at  which  occluded  gasee  and  water 
vapour  are  evolved. — B.  N. 


Deslructici  distillation  of  coal  ami  other  carbonaceous 

substances  ;  Process  and  apparatus  for  ihe . 

8.  \.  Wellington.  Fr.  Pat.  179,912,  Oct.  2.  I9ir>. 
Eng.  Pat.  20,457  of  1914  ;  this  J.,  1915,  1184. 

Carbonaceous     materials;     Process    for    obtaining 

Volatile    products    distilled  from       — .      .1.    it.    11. 

uul   W.  1..  st.  .1.   Prloleau.     Fr.   Pat.    180,286, 
Nov.  20,  1915. 
See  Eng.  Pat.  9375  of   1915;  thi>  .1..   1915,  1082. 

Device  for  drying  tubular  fabrics  [e.g.,  incandescence 
gas  mantle  fabric].     Eng.  Pat.  102,240.    See  V. 


ni.— TAR  AND  TAR  PRODUCTS. 

domination    o)    [urtnnatic\   hydrocarbons    In/    means 
of    bromiif    and    nitric    acid.       It.    I..     Dat.ta    and 

N.  1!.  Chatterjee.  .T.  Amer.  Chem.  Soc,  191t>. 
38,  2545—2552. 

THE  bromination  of  aromatic  hydrocarbons  may 
be  effected  by  the  combined  action  of  nitric  acid 
and  bromine,  commencing  in  the  cold,  and  com- 
pleting the  reaction  by  the  aid  of  heat.  The  chief 
advantages  of  the  method  are  that  all  t he  bromine 
used  is  available  for  hronihiation.  the  bydrobromic 
acid    liberated    being    immediately    re-o\idi-ed    to 

bromine  by  the  nitric  acid.  Further  the  reagent 
is  very  reactive  and  effects  a  speedy  and  ener- 
getic bromination,  proceeding  to  varying  extents 
according  to  quantity  of  bromine  used  and  the 
duration  Of  the  treatment.  From  benzene  either 
mono-  or  di-bromo-derivativea  were  obtained. 
Toluene  gave  o-bromotoluene  and  3.4-dibromo- 
toluene  by  short  treatment,  and  pentabronio- 
toluene  on  prolonged  treatment.  The  xylenes 
gave  monobromoxylenes,  accompanied  in  the  case 
of  the  o-compound  by  small  quantities  of  toluii 
acid,  and  by  dibromo-derivat  ives  with  m-  and 
/^-xylenes.  Prolonged  action  gave  tetrabromo- 
compounds.  Mesitylene  gave  the  mono-substitu- 
tion product  in  the  cold,  and  the  tribromo- 
compound  on  heating.  With  ethylbenzene  o-  and 
p-bromoeurylbenzenes  formed  the  chief  product. 
As  would  be  anticipated  bromination  could  also  be 
effected  by  means  of  a  mixture  of  40%  bydro- 
bromic acid  and  nitric  acid  (sp.gr.  1-35). — O.  F.  M. 

Aromatic    alcohol.*  ;    Action    of   on    aromatic 

compounds  in  the  presence  of  aluminium  chloride. 
I.  H.  ('.  Huston  and  T.  E.  1'riedemann.  .1 . 
Amer.  Chem.  So,  ..  1916,  38,  2527— 2533. 

AMONG  the  products  Of  the  interaction  of  benzyl 
alcohol,  benzene,  and  aluminium  chloride  are 
diphenylmethane,  produced  in  largest  amount, 
and  smaller  amounts  Of  /<-  and  o-dibcn/.ylhenzene. 
a  compound  < '  Tll  ,,.  b.pt.  308° — 310°  0.  at  20  mm.. 
which  is  probably  a  tribenzylbenzene  or  methylene- 

bisdipheiiylm. 'thane,  and  anthracene.      The  yields 

of  these  products  air  greatly  influenced  by  the 

Ecoportions   of   the   reagents   used,  an   excess  of 
•  ■ii/eiie     favouring     diphenylmethane     formation. 
similar  products  wen-  obtained  from  benzyl  ethyl 

ether,  benzene,  and  aluminium  chloride,  and  from 
chloromethyl  ethyl  ether,  benzene,  and  aluminium 
chloride.      In     the     latter     case     formaldehyde     la 

prohabh  an  intermediate  product.—  G.  F.  M. 


Ami  '•  -  ;     Researches   on 


VI.     Utilisation 


oi  hypochlorite  colour  reactions  in  establishing 
the  mechanism  of  the  action  of  dimethyl  sutphaU 
on  aniline.  N.  A.  Shepard.  J.  Amer.  chem. 
So  ..  1916,  38,  2507  -851  I. 

The  interaction  in  benzene  solution  of  equi- 
molecular  proportions  of  dimethyl  sulphate  anil 
aniline  does  not  result  in  the  formation  of  a  quanti- 
tative yield  of  the  methytoulphate  of  monomethyt- 
aniline  as  stated   by   Werner  (Chem.  Soc.  Tran-.. 
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1914,  105,  27fi2».  but  reactions  occur,  expressed  by 
the  equations  : 

2C6H6NH,+(CH3)2S01  = 

CsHsTSrHi-CH5HS04+C6HsNHCH 

2C6H5NHCH3+(CHa)aS04 

C,HBNHCH3CH8HSO«+CsH5N(CHs)i. 

The  main  product  separating  out  in  crystalline 
form  is  thus  aniline  niethylsulphate,  and  mono- 
and  dimethylanilines  are  formed  in  lesser  amount . 
The  course  of  the  reaction  was  followed  by  means 
of  the  hypochlorite  colour  reactions  which  the 
three  bases  give  under  specific  conditions.  In 
neutral  solution  a  reddish  purple  coloration  is 
characteristic  of  aniline,  the  other  bases  giving 
only  insignificant  yellows  or  browns.  In  faintly 
aoid  solution  a  deep  orange-yellow  is  characteristic 
of  dimethylaniline,  whilst  aniline  and  monomethyl- 
aniline  both  give  an  indigo  blue,  which  with  the 
former  is  most  pronounced  if  the  addition  of 
hypochlorite  is  made  last.  Monomethylaniline 
gives  its  most  characteristic  reaction  in  faintly 
alkaline  solution,  when  a  white  precipitate  with 
a  slowly  developing  navy  blue  coloration  fading 
to  yellow  is  produced. — G.  F.  M. 

Benzol  recovery  in  gas  /corks.     Bagley.      .Sec  II.v. 

Reneol    recovery    {from    gas].      Wilson.     See    IIa. 

Relation     between     the    toxicity    ana1    volatility     of 
creosote  oils.     Bateman.     See.  IX. 

Application  of  the  nitrometer  for  the  determination 
of  constitution  and  estimation  of  nitrogen  in  a 
ciass  of  nitro-compounds,  viz..  nitroamines.  Cope 
and  Barab.     See  XX. 


IV. -COLOURING     MATTERS   AND     DYES. 

Use  of  the  spectrophotometer  for  the  examination  of 
food  colouring  substances.  Mathewson.  See 
XIXa. 

Modification  of  /'rice's  method  for  the  separation  of 
the    seven    permitted    coal-tar    dyes,     to     include 
Tartrasine.     Estes.     See  XIXa. 

Mrlhylen-    Blur  ,/.s-  ,,  reagent   in  chemical  analysis. 
Mourner.     See   XXIII. 

Patents. 

o-Hydroxydisazo    dyes    capable    of   being    chromed  : 

Process  for  preparing  secondary •.     Fabr.  de 

Prod.  Ohim.  ci-dev.  Sandoz.     Fr.  Pat.  480,462, 
Dec.  17,  1915. 

She  Eng.  Pat.  17,607  of  1915  ;  this  J.,   1916,  531. 

Dye*  of  the  phthalein  scries  ;  Preparation  of . 

J.  R.  Geigy  Soc.  Anon.    Fr.  Pat.  480.295.  Nov. 
22,  1915. 

She  Ger.  Pat.  990,508  of  1915  :  this  J.,  1916,  532. 

Acid  wool  dyes  fast   to  copper  ;    Process  of  making 

.     .Soc.  pour  l'lnd.  Chim.  a  Bale.     Fr.  Pat. 

479,99*.  Jan.  20.  1915. 

Sbe  Eng.  Pat.   1611  of  1915;  this  J.,   1916,  301. 
Colouring  matters  :  Manufacture  of 


C.  Men- 

sching  and   10.   I-'.  Ehrhardt.     Fr.  Pat.   180,002, 
Oct.  1  I.   1915. 

See  Eng.  Pat.  10,716  of  1915  ;  this  J..  1916,  301. 

Colouring  matter  and  process  of  obtaining  it.     W. 
LfcSomerville.     Fr.  Pat.  480,503.  Dec.  22.  1915. 
Hbk  U.S.  Pat.  1,193,838  of  191ti  :  this  J.,  1916,  960. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

(  ■  Uuloid  :     Miscellaneous    vegetable   fibres   as   raw 

material   for .      H.   Nishida.      J.    lnd.   En". 

Chem.,  1916,  8,  1096—1100. 
The  author  has  rompaicd  lens.'  cotton  of  various 
kinds,  mercerised  cotton  yarn,  and  tissue  papers 
prepared  from  various  other  cellulosie  materials 
as  raw  material  for  the  manufacture  of  celluloid. 
Nitration  was  effected  with  a  mixed  a<  id  con- 
taining BT-SO,  04-0— 65-5,  IIN03  150—16-5, 
IIXO.,  0-8— 10,  H?0  18-0 — 190%.  To  obtain 
the  same  degree  of  nitration  it  was  found  necessary 
to  keep  the  product  of  the  temperature  (°  C.) 
and  time  of  nitration  (mins.)  constant.  The  value 
of  the  constant  was  1500  for  cotton  or  relatively 
pure  forms  of  cellulose.  2100  for  linen  and  allied 
bast  fibres,  2400  for  wood  and  straw  cellulose, 
and  2700  for  mechanical  wcod  pulp  and  other 
fibres  difficult  to  nitrate.  When  paper  thicker 
than  corresponds  to  40  grins,  per  sq.  111.  is  used. 
a  correction  is  made  as  follows  : 

constant  0 Wj^for  D  40—100  grins.. 
constant  x 0-85  n/^,  for  1)  100—200  gnu.-. 
per  sq.  m. 
The  characters  of  the  celluloids  obtained  from  the 
different  raw  materials  are  tabulated.  From  the 
r  'suits  the  author  classifies  the  various  raw  materials 
as  follows  :  1st  class.  Unbleached  mercerised 
cotton  ;  tissue  paper  from  white  rags  and  cotton 
fishing  nets.  2nd  class.  Bleached  mercerised 
cotton  ;  tissue  from  coloured  rags  ;  tissue  from 
linen  fibres.  3rd  class.  Papers  from  bast  fibres  : 
weavers'  waste  cotton  yam.  scoured  and  bleached. 
Ith  class.  Bamboo  tissue  as  free  from  adulteration 
as  possible,  and  wet-beaten,  oth  class.  Chemical 
wood  fibre,  and  straw,  as  free  from  knots  as 
possible,  iith  class.  .Mechanical  wood  fibre  mixed 
with  a  little  cotton. — A.  S. 

Paper     making      industry      in      South       Australia  ; 
Investigation    into    the    prospects    of    establishing 

a .     W.   A.    Hargreaves.      Dept.  (hem.,  S. 

Australia,  Bull.   Xo.  1,   1916,  pp.    1—50. 

The  Commonwealth  of  Australia  depends  mainly 
on  imported  paper  ;  there  is  one  paper  mill  in 
Victoria  and  one  in  New  South  Wales  and  then- 
are  a  few  millboard  and  strawboard  mills  in  these 
two  States.  The  imports  of  paper  (1913)  are 
estimated  at  50.000  tons  of  news  printings. 
20,000  of  ordinary  printings  and  writings,  3000 
hand -made  and  special  papers,  and  10,000  tons  of 
wrappings  ;  of  these  quantities  Smith  Australia 
accounts  for  about  10%.  The  total  import  of 
strawboards  was  3630  tons,  of  which  571  tons 
came  to  South  Australia.  So  far  as  can  be  seen 
there  is  no  opening  for  the  home  manufacture 
of  news  paper  in  Australia,  there  being  no  con- 
siderable supplies  of  soft-wood  timber  suitable  for 
mechanical  pulp,  but  South  Australia  is  favourablj 
situated  for  the  operation  of  a  mill  producing 
5000 — 6000  tons  per  annum  of  fine  printings, 
writings,  and  wrappings,  possibly  in  conjunction 
with  a  straw-  and  millboard  plant  under  tie 
same  control.  So  far  as  native  raw  materials  are 
concerned,  the  staple  cellulose  fibre  must  be  straw  . 
of  which  over  half-a-millioii  tons  is  available 
annually  in  a  radius  of  100  mile-  from  the  principal 
seaport.  From  tlie  points  of  view  of  labour. 
water  supply,  and  sea-transport,  Port  Adelaide 
oilers  the  most  favourable  site  for  such  a  mill. 
although  not  at  the  centre  of  the  .  ereal  district-  ; 
it  is  estimated  that  straw  could  be  delivered  it  the 
mill  at  a  price  not  cm  eeding  30s.  per  ton.  for  th< 
manufacture  of  the  grades  of  paoe,  contem- 
plated, the  straw  cellulose  would  have  to  be 
blended  with  some  other  materials  which,  apart 
from  rags  and    waste   papers,    would    have   to   be 
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imported,  pending  the  development  of  supplies 
of  home-grown  cellulose  pulps.  Several  of  the 
possible  native  materials  have  been  investigated  ; 
one  of  tin-  most  promising  appears  to  1m-  a  grass, 
Lepidosperma  gladiatum.  Other  materials,  sueh  as 
Marram  grass,  Stink  wort,  and  tin-  inner  trunk 
Of  tin-  Crass  'Tree  or  Yacca.  are  capable  of  treat- 
ment,    hut     give    low     yields     and     may      present 

economic  difficulties.  The  large  deposits  of 
Marine  Fibre  [Posidonia)  afford  a  material  giving 
a  high  yield  of  cellulose  but  very  difficult  to  treat, 
so  that  its  exploitation  for  paper  making  seems 
doubtful.     .1.  F.  B. 

liiii  nl   developments    in    incandescence   gas   mantles. 
Knoedler.     See   IIb. 


I  "ATKNTS. 

Fabrics;  Device  for  drying  tubular 


.  S.  Colin, 
New  York.  Eng.  Pat.  102,240,  Aug.  7.  1916. 
(Appl.  No.   11,132  of  1016.) 

A  nm'i.AK  fabric,  e.g.,  incandescence  gas  mantle 
fabric,  is  propelled  continuously  over  a  mandrel 
which  passes  inside  the  tulie.  stretching  the 
fabric  radially,  while  the  feeding  devices  stretch  it 
longitudinally.  The  mandrel  is  surrounded  by  a 
casing  through  which  heated  air  is  blown  in  a 
counter  direction  to  the  fabric  in  order  to  dry  it. 
The  mandrel  ma\  he  fluted  near  the  end  where  it 
passes  into  the  tube  of  fabric  and  smooth  for  the 
remainder  of  its  length.  At  both  ends  of  the 
mandrel  are  constricted  necks  in  each  of  which 
two  pairs  of  soft  rollers  revolve  in  contact  with  the 
conical  surfaces  and  feed  the  tubular  fabric  on 
to  and  off  the  mandrel. — J.  F.  B. 

Wool,  rags,  cotton  and  other  loose  material  ;    Dryers 

t„r      -'—.     M.   F.   Kelvin,   I'ittslicld.   Mass.,   I   ,S.  \. 

Eng.   Pat.   102,313,  -Mar.  30,   1916.     (Appl.  No. 

4715  of  1910.) 

THE   material   is  fed   upon   a  platform   composed 

of  a  longitudinal  series  of  transversely  extending 

shelves  preferably  perforated  and  capable  of 
movement  relatively  to  one  another  lengthwise 
of  the  table,  movable  reciprocating  shelves  being 
arranged  alternately  with  stationary  shelves, 
each  pair  overlapping  the  succeeding  one  at  a 
slight  inclination,  so  that  the  reciprocating  move- 
ment of  the  alternate  shelves  bet  ween  the  stationary 
ones   causes    the    material    to    he    advanced    along 

the  table  while  exposing  it  to  the  action  of  the 
drying  air.--  .1.  F.  B. 

Textile    material  ;     Production     of .      J.    ('.     M. 

van  Diggelen.     Pr.  Fat.  480,467,  Dec.  18,   1915. 
SEE  Fug.  Fat.  10,899  of  1915  ;  this  J..   1916,   108. 

Magnesium  sulphite  solution  ;  Preparation  of  acid 

and    its    use    in    extracting    cellulose   from 

cegetatile  fibrous    material.      .1.    I,.    Jardine.      Fr. 
Fat.    tsii.v:'.:.,   Feb.   11,   1910. 

See  Eng.  Pat.  2509  of   1915  ;  this  J.,   1910,  533. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Indian  sumach.    Singh.    See  XV. 
Patents. 

FibrOUS     materials;      Apparatus    for    treating . 

B.    D.    Jefferson,    Boston,     Mas..       i.s.    Pat. 
l,204,357,Nov.7,1916.  Hate  of  appl.,Jan.l3,1916. 

An    apparatus    for    treating    fibrous     materials 
consists  of  a  horizontal  cylindrical  cage  mounted 

inside    a    concentric    cylindrical    tank.      The    tank 
and  the  cage  are  each  provided  at   one  end  with  a 

removable  head,  so  that  the  materials  in  the   cage 


may  be  emptied  by  opening  these  heads  and 
rotating  tic-  cage.  The  end  of  tlie  cage  is  normally 
supported  by  a  trunnion  journalled  in  a  hearing 
on  t  hi-  removable  head  of  the  tank,  and  separate 
means  arc-  provided  for  supporting  the  free  end 
of  the  cage  when  the  removable  heads  of  the  tank 

and   cage  arc-   removed.       !■'.  W.  A. 

Bleaching,  dyeing,  and  similar  kiers  :  Carriages  of 
Jackson  and  Bro.,  Ltd..  Bolton,  and  .1. 
Edge,  Fleetwood.     Eng.  Fat.  102,351,  July   IS, 
1916.     (Appl.  No.  9853  of  1910.) 


Bleaching  apparatus;  Electrolyti 


.).  P.Webb 


and  \V.  W.  William-.  BT.Pat.479,902,Oct.l,1916. 

SEE  Fug.  Fat.  20,714  of  1911  :  this  J.,  1915,  1139. 

Printing  on  fabrics,  etc.  ;  Machines  for .    H.  1). 

Herring    and     II.     Harrison.      Vv.    Hat.     181,141, 
Mar.  9.  1916. 

SEE    Fug.    Fat.   Mil   of   1915  J   this  .1..    1916,   251. 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Sulphuric  acid  ;     Maximum  prices  for  sales  of  — 
.Ministry  of  Munitions,   Dec.  30,   191  ti. 


Tut.  Minister  id'  Munitions  has  cancelled  the 
figures  for  maximum  prit  les  for  t  In-  sale  of  sulphuric 
acid  given  in  previous  circulars  (see  this  .).,  1916, 
251)  and  substituted  tin-  following,  which  refer  U< 
sales  of  sulphuric  acid  of  all  descriptions  and  for 
all   purposes,   unless   expressly   excepted  : — 


Maximum  lire*  pi  i 

tun    fur    arid 

delivered  into  tank 

wagon,  cart  or  barge 

at  makers'  works, 

Class  A    -Arsenical  arid 

140°  Tw.  at  00°  F. 

707- 

rhs-<  1!. — Non-arsenical 

or  de-arsenfeated    . . 

1  H      fu     ;,1    B0     1 

- 

Class  ' '        Irsenical     .  . 

95%    II  so. 

i  10 

c!:csv  |>. — Non-arsenical 

orde-arsenlcated     . . 

95  ..  tr.so. 

1  in/- 

With  regard  to  sales  of  acid  of  strengths  other 
than  those  given  above,  the  Minister  recommends 

that    tin-  following  adjustments  in  price  should   be 
made-  : — 

Classes  A  and  B  comprise  acid  containing  90 % 

or   less    H  ,SO  e 

In  the  case  of  acid  in  Class  A,  an  adjustment, 
of   live-pence   per  degree  Twaddcll  should    he  made 

in  respect  of  each  complete  degree  by  which  the 
specific  gravity  differs  from  1 10    Tw,,  at  60°  F. 

In  the  i-as.-  of  acid  in  Class  li.  an  adjustment  Of 
sixpence   per   degree   Twaddcll   should    lie   made   in 

respect    of   each    complete   degi by   which   the 

specific  gravity  differs  from  lit    Tw.,  at  60°  P. 

Cl088es  C  ami  l).  All  acid  of  over  Oil",,  1I.SO, 
is  contained  in  these  classes.  Payment  should  be 
made  on  the  basis  of  percentage  of  monohydrate 
in  each  consignment.  The  following  scales  for 
payment  are  recommended  : — 


OvCI  ' .,   .end   HI'  !"  01%      .... 

Over  ''l".,  and  up  t"  '.>-" 

Over  02%    and    II].    I"    9 ■:•■ 

Over  0S%  and  up  t"  '.Cl!", 

(Her  '>:;",.  and  up  t"  04%    

Over  04       ill  I     p  to  :nj%    

Over  04|%  and  up  to  06  I 

I  Ivor  05%  and  up  to  951         .... 

0v<  c  051  %    and    up  to   '»•'" 
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Packages.  1.  When  the  acid  maker  supplies  the 
railway  tank  wagons  he  shall  be  entitled  to  make 
a  further  charge  of  not  more  than  5s.  per  ton  for 
filling  and  hire  of  such  wagons.  2.  When  the  acid 
maker  supplies  the  acid  in  his  own  drums  he  shall 
he  entitled  to  make  a  further  charge  of  not  more 
than  10s.  per  ton  for  filling  and  hire  of  drums. 
When  drums  are  supplied  by  the  purchaser  a 
charge  of  2s.  per  ton  may  be  made  to  cover  the 
cost  of  filling.  3.  When  the  acid  is  supplied  in  the 
acid  maker's  own  carboys  he  9hall  be  entitled  to 
make  a  further  charge  of  £1  per  ton  for  rilling 
and  hire  of  carboys.  When  carboys  are  supplied 
by  the  purchaser  a  charge  of  5s.  per  ton  may  be 
niade  by  the  acid  maker,  to  cover  the  cost  of  filling. 

Notes.  1.  The  maximum  prices  apply  to  sales 
of  sulphuric  acid  made  by  sulphuric  acid  makers 
and  their  agents,  but  not  to  sales  by  dealers  and 
merchants  who  are  themselves  not  makers  of 
sulphuric  acid.  2.  Merchants  and  dealers  will  be 
required  to  furnish  a  monthly  return  of  sales  (of 
sulphuric  acid)  made  by  them,  setting  out  the 
prices  charged  in  each  instance.  3.  The  maximum 
prices  do  not  apply  to  exports  of  sulphuric  acid 
under  permit  to  persons,  companies  or  firms 
abroad,  nor  do  they  apply  to  the  sale  of  sulphuric 
acid  imported  from  abroad.  4.  The  maximum 
prices  do  not  apply  to  the  sale  of  sulphuric  acid 
made  wholly  from  brimstone,  or  to  sulphuric  acid 
specially  purified  for  laboratory  purposes.  5.  In 
cases  where  a  maker  of  sulphuric  acid  has.  in  order 
to  supply  his  customers,  to  purchase  supplies  of 
acid  from  a  third  party,  it  will  be  permissible  for 
him.  in  so  far  as  this  is  a  departure  from  his  normal 
procedure,  to  charge  to  his  customers  any  extra 
cost  of  carriage  thereby  incurred. 

The  above  maximum  prices  came  into  force  on 
the  1st  January,  1917. 

Sulphur  in  pprites  :  Results  of  co-operative  icork  on 

the  d<  termination  of .     H.  C.  Moore.     J.  Ind. 

Kng.  Chem.,  1916,  8,  1167—1170. 

The  results  obtained  in  25  different  laboratories 
by  three  different  methods  are  tabulated  and 
discussed.  Allen  and  Bishop's  method  (this  J., 
1912,  919)  gives  much  more  concordant  results 
than  Lunge's  method,  and  is  recommended  as  an 
accurate  method  for  the  determination  of  sulphur 
in  pyrites.  It  has  been  modified  as  follows  to 
allow  of  using  a  smaller  sample:  0-5495  grm.  of 
the  powdered  sample,  dried  at  100DC,  is  treated 
with  6 — 8  c.c.  of  a  mixture  of  2  parts  of  bromine 
and  3  parts  of  carbon  tetrachloride  by  volume,  and 
left  for  15  mins.  in  a  tall  covered  beaker,  with 
occasional  shaking;  10  c.c.  of  concentrated  nitric 
acid  Is  then  added  ami  after  standing  for  15  mins., 
with  occasional  shaking,  the  mixture  is  heated 
below  100°  C.  until  most  of  the  bromine  has  been 
expelled,  and  then  evaporated  to  dryness  on  a 
»tam  plate.  The  residue  is  treated  with  10  c.c. 
of  concentrated  hydrochloric  acid,  the  mixture 
evaporated  1"  dryness,  and  the  residue  heated  at 
100°  C.  for  | — 1  hour  to  dehydrate  the  silica,  and 
then  moistened  with  1  c.c.  of  concentrated  hydro- 
chloric acid  and  heated  with  50  c.c.  or  more  of 
water  until  solution  is  complete.  After  cooling 
for  3 — 5  mins.,  01  grm.  of  powdered  aluminium  is 
added  and  when  reduction  is  complete  the  solution 
is  filtered,  and  the  residue  washed  nine  times  with 
hot  water.  Tin'  solution  is  treated  with  2-5  c.c.  of 
concentrated  hydrochloric  acid,  then  diluted  to 
li50  c.c.  and  50  c.c.  of  cold  5%  barium  chloride 
solution  added  slowly,  without  stirring,  preferably 
in  single  drops  at  the  rate  of  about  5  c.c.  per 
minute.  The  mixture  is  stirred,  allowed  to  stand 
for  at  least  2  hours,  and  the  precipitate  collected 
on  a  thick  layer  of  asbestos  in  a  Gooch  crucible, 
using  suction.  After  washing  with  cold  water,  the 
precipitate  is  dried  and  ignited. 


Smoot's  method  (this  J..  1912,  918)  also  gives 
good  results  but  possesses  no  advantage  over  the 
above  process  and  requires  special  apparatus. — A.S. 

I    Potash  from  kelp  in  the.   United  States.     Board  of 
Trade  J.,  Dec.  14,  1916. 

I    A  plant  on  a  commercial  scale  is  to  be  set  up  by 
j    the  United  States   I  lepartment  of  Agriculture  for 
I   the  conduct  of  experimental  work  in  the  production 
I    of  potash  from  kelp,  an  appropriation  of  175,000 
dols.  (about  £36,000)  having  been  made  for  this 
purpose.     Tt   is   expected  that  the   plant   will   In- 
established  in  Southern  California,  either  at  Santa 
j    Barbara   or   Long   Beach,   and   that   constructive 
work  will  he  begun  soon  after  the  site  has    been 
I    decided  upon.     The  plans  are  for  a  plant  capable 
I    of  dealing  with  approximately  200  tons  of  wet  kelp 
per  day.     The  equipment  will  consist  of  drying 
kilns,  distilling  chambers,  vats,  handling  machinery, 
I    etc.      Electric  power  will  probably  be  used  for  all 
1    mechanical  operations,  while  heat  for  drying  and 
distillation  will  be  furnished  by  the  use  of  crude 
petroleum.     From   the   200   tons   of   kelp   treated 
daily  about  5  tons  of  muriate  of  potash  will   be 
J    manufactured.     The  primary  purpose  of  the  plant 
will  be  to  determine  the  most  economical  processes 
for  producing  potash  from  kelp  and  to  work  out 
methods  for  the  recovery  and  utilisation  of  by- 
products.    Numerous  methods  will  he  employed 
experimentally,  but  for  the  most  part  the  Depart- 
ment   of    Agriculture    will    rely    on    distillation 
processes. 

The  area  of  the  kelp  beds  along  the  United 
States  Pacific  coast  is  nearly  400  square  miles. 
From  this  area,  it  is  officially  estimated,  the 
annual  cuttings,  including  two  cuttings  per  annum 
off  the  coast  of  south-western  California,  would 
yield  59,000.000  tons  of  kelp  from  which  2,300,000 
tons  of  potassium  chloride  could  be  produced. 

Alunite    deposits     in     Vancouver.     C.     H.     Clapp. 
Bull.  Imp.  Inst.,  1916,  14,  483—484. 

A  DEPOSlTof  alunite  at  Kyuquot  Sound,  Vancouver, 
has  been  found  to  cover  an  area  of  4i  acres  and  is 
estimated  to  contain  600,000  tons  above  sea-level. 
The  rock  contains  20 — 45  %  of  alunite,  40 — 50°,, 
of  quartz,  up  to  14%  of  sericite,  a  little  diaspore. 
and  usually  some  pyrite.  Analysis  of  two  samples 
showed  4-4  and  2T  %  KaO,  and  indicated  that  the 
alunite  is  of  the  sodic  type.  It  is  doubtful  whether 
the  deposit  will  prove  to  be  of  economic  value  as  a 
source  of  alum. 

Potassium   chlorate:    [Electrolytic]   manufacture   of 

.     A.    G.    Betts.     Met.    and    Chem.    Eng.. 

1916,  15,  627. 
The  oxidation  of  potassium  chloride  to  chlorate 
by  electrolysis  is  determined  largely  by  the  nature 
of  the  materials  of  the  electrodes.  With  most 
metals,  a  serious  loss  of  the  product  results 
through  reduction  at  the  cathode.  By  using 
platinum  electrodes  and  a  small  quantity  of  a 
soluble  chromate  in  the  electrolyte,  as  in  the 
process  of  Imhoff,  a  very  high  current  efficiency 
is  obtained.  A  process  devised  by  the  author 
M.S.  Pat.  918,650  of  1909  ;  this  J..  1909,  529)  for 
treating  alkali  chlorides  obviates  the  use  of 
platinum  by  employing  carbon  anodes  and 
magnesium  cathodes.  A  coarse  diaphragm  Ls 
preferably  used  so  as  to  hinder  the  intermixing  of 
anode  and  cathode  liquors.  The  arid  anolyte  and 
alkaline     catholyte     thus     obtained     favour     the 

preservation  of  the  electrodes,  while  tl nversion 

of  hypochlorite  into  chlorate  is  aci  elerated,  and 
the  evolution  of  oxygen  depressed,  through  the 
presence  of  acid  in  'the  anode  liquor.  The  ran 
material  used  is  felspar,  which  is  ground,  treated 
with  lime,  and  lixiviated.  The  mixed  chlorides 
are  electrolysed  and  the  potassium  chlorate 
crystallised  out.    By  using  water  power,  potassium 
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chlorate  ran.  in  this  way,  be  produced  at  the 
present  time,  at  a  cost  of  6  t"  7  cents  (3  ;u<i.)  per 
pound.     .1.  \.  P. 


I'hiocyunatcs  ;    Detection    of - 


],.  J.  ( 'liftman 
and"  \i.  I!.  Harris.  J.  Amer.  ('hem.  Soc,  1916, 
38,  2622     2620. 

Thb  reaction  between  ferric  chloride  and  a  thio- 
cyanate is  a  ver\  sensitive  test  for  iron  but  not  SO 
for  thiocyanates,  since  the  maximum  coloration 
depends  <m  t  be  presence  of  an  excess  of  t  biocj  anate. 
Moreover,  arsenates,  phosphates,  tartrates] 
fluorides,  and  borates  interfere  with  the  reaction) 
Eerrocyanides  mask  the  red  colour,  and  iodides, 
acetates,  and  nitrites  yield  colorations  with  ferric 
chloride  similar  to  that  given  by  a  thioycanate. 
A  method  recommended  for  the  detection  of  thio- 
cyanates depends  on  the  faci  t  hat  silver  iodide  is 
not  attacked  by  hot  5%  sodium  chloride  solution, 
whilst  silver  thiocyanate  is  converted  into  silver 
chloride  and  sodium  thiocyanate  by  this  treatment. 
The  solution  to  be  tested  is  rendered  just  alkaline 
with  sodium  hydroxide,  then  barium  nitrate, 
calcium  nitrate,  and  cobalt  nitrate  are  added  in 
excess  in  the  order  given  (this  treatment  removes 
sulphides,  cyanides,  ferrocyanides,  and  other  inter- 
fering substances),  the  mixture  is  boiled,  3  grms. 
of  washed  asbestos  is  added,  and  the  solution 
filtered.  The  nitrate  is  acidified  with  nitric  acid, 
silver  nitrate  is  added,  the  mixture  boiled,  and  the 
precipitate  collected  on  a  filter.  The  precipitate 
is  washed,  then  boiled  for  5  minutes  with  10  c.Ci 
of  6%  .sodium  chloride  solution,  filtered,  the 
liltrate  evaporated  to  4  C.C,  acidified  with  a  drop 
of  10%  nitric  acid  and  treated  with  05  c.C.  of  2iV 
ferric  nitrate  solution.  The  coloration  obtained 
does  not  afford  a  means  of  determining  the  quant  ity 
of  thiocyanate  present,  especially  in  the  case  of 
relatively  large  amounts  ;  between  25  and  250 
mgrms.  of  thiocyanate  there  is  no  appreciable 
difference  in  the  coloration.  The  quantity  of 
mercuric  chloride  solution  required  to  change  the 
red  colour  to  a  definite  brown  tint  furnishes, 
however,  an  approximate  measure  of  the  thio- 
cyanate.— YV.  P.  ,S. 

Fluorine  in  soluble  fluorides  :  Determination  of . 

J.    G.    Dinwiddle.     Amer.    J.    Sci.,    1916,    42, 

464 — i  6S. 
A  neutral  solution  of  the  fluoride  is  heated  to 
boiling  and  powdered  calcium  sulphate  is  added  ; 
after  standing  for  1  hour,  with  frequent  .stirring, 
the-  precipitate,  consisting  of  calcium  sulphate  and 
Calcium  fluoride,  is  washed  several  times  by  de- 
cantation  and  then  collected  on  a  filter.  The 
latter  consists  of  a  disc  of  Biter-paper  fitted  into 
the  bottom  of  a  perforated  platinum  crucible. 
The  precipitate  is  now  washed  (the  wash-water 
used  should  be  saturated  previously  with  calcium 

sulphate   and    calcium    iluoride).    then    rinsed    into 

an    ordinary    platinum    crucible    and    the    water 

evaporated  ;  the  disc-  of  filter  paper  is.  mea  n\\  Idle. 
ignited  on  the  crucible  lid  and  the  ash  introduced 
into  the  crui  ible.     The  dry  contents  of  the  ci  ucible 

are    then    heat.d    at    300     C.    for    I     hour,    or    until 

constant   in  weight,  then  Bulphated,  again  heated 

at    :;00    ('..  and   weighed.      The   increase   in   weight 

after  sulphating  is  due  to  the  replacement  of  two 

atoms  of  fluorine  bj    the  sulphuric  acid  radicle, 

oel  a  simple  calculation  gives  the  quantity  of 
fluorine  present.  The  error  of  the  method  is 
about  II- 1  "„.  -W.  1'.  S. 

Perchlorates,  periodales,  peraulphaUs,  percarbonates, 
ami    perborates  ;     Reactions    for    distinguishing 

between    .     A.  Monnier.      Ann.  ('him.  Analyt., 

L016,  21,  l;;;t     240. 

Till-:  following  reactions  are  given  for  the  detection 
and  identification  of  per-salts  in  aqueous  solution, 
i.ut    the   latter    inust  be  free  from  heavy  metals, 


vanadates,  tuugstates.  molybdnle.s,  bichromates, 
and  ferricyanides.  Perborates  and  percarbonates. 
These  salts  give  the  general  reactions  for  boric 
acid,  carbon  dioxide,  and  hydrogen  peroxide.  To 
detect  their  presence  when  mixed  with  boraU-s 
and  carbonates,  a  portion  of  the  solution  is  treated 
with  dilute  potassium  bichromate  solution  acidified 
uith  sulphuric  acid;  a  blue  coloration  indicates 
that  a  pel-carbonate  or  perborate  is  present.  To 
identify  a  perborate,  a  solution  of  chrome  alum  i- 
treated  with  an  excess  of  the  solution  to  be  tested, 
ether  and  dilute  sulphuric  acid  are  added,  and  the 
mixture  is  shaken  gently  ;  the  ethereal  layer  i- 
coloured  blue.  I'ercarbonates  and  hydrogen  per- 
oxide do  not  give  this  reaction.  Iodates  ami 
periotlnles.  To  the  solution  is  added  a  small 
quantity  of  chloroform  and  then  titanium  tri- 
chloride solution  ;  a  white  precipitate  is  formed 
and  iodine  is  liberated,  giving  a  violet  coloured 
solution  with  the  chloroform.  Titanium  tri 
chloride  also  liberates  iodine  from  potassium  iodide 
in  tin-  presence  of  chlorates  or  perchlorates,  but  in 
this  case  a  white  precipitate  is  not  produced.  The 
reaction  with  silver  nitrate  serves  to  distinguish 
periodates  from  iodates.  If  an  alcoholic  solution 
of  benzidine  is  poured  on  the  surface  of  the  solution 
under  examination,  a  brown  zone  appears  in  the 
presence  of  periodates  but  not  with  iodates. 
Chlorate*  and  perchlorates.  A  portion  of  the  solu- 
tion is  shaken  with  the  addition  of  potassium 
bromide,  chloroform,  and  titanium  trichloride 
solution  ;  chlorates  liberate  bromine  and  this 
gives  a  brown  cldoroform  solution,  but  perchlorates 
do  not  give  the  reaction.  Another  portion  of  the 
solution  is  treated,  drop  by  drop,  with  a  0-2°,, 
Methylene  Blue  solution  j  a  violet  precipitate, 
which  detonates  when  heated  on  a  piece  of 
platinum  foil,  indicates  the  presence  of  a  pei- 
chlorate.  In  testing  for  chlorates  and  per- 
chlorates. iodides,  if  present,  must  be  removed 
previously  by  treatment  with  silver  oxide,  and 
iodates  and  periodates  by  means  of  silver  nitrate. 
the  excess  of  the  latter  being  then  removed  by  the 
addition  of  potassium  bromide.  Detection  of 
broimites  in  the  presence  of  chlorates  and  iodates. 
To  the  solution  is  added  manganous  sulphate 
solution  acidified  with  sulphuric  acid  ;  in  the 
presence  of  a  Inornate,  the  solution  is  coloured 
violet,  owing  to  the  formation  of  manganic 
sulphate,  and  bromine  is  liberated.  This  reaction 
is  not  given  by  chlorates  or  iodates.  PersulphaU  -. 
In  the  absence  of  iodides  and  perchlorates,  a  rose- 
red  precipitate  is  obtained  when  a  persulphate  is 
treated  with  Methylene  Blue  solution.  Per- 
Bulphates  may  be  identified  in  the  presence  of  per- 
chlorates by  pouring  an  alcoholic  benzidine 
solution  on  the  surface  of  the  solution  to  be 
tested  :  a  blue  zone  at  the  junction  of  the  two 
liquids  denotes  the  presence  of  a  persulphate.  A 
2%  aniline  solution  may  be  used  in  place  of  the 
benzidine  solution. — W.  P.  8. 

Oxidation-reduction    reactions   without  the    addition 
ni  acid.     111.     'Ferrous  chloride  and   potassiui 
permanganate.     A    method    for    the    preparation 
of  colloidal  hydrated  ferric  oxide.      M.  Neidle  and 
I.  V  i  ramble.     T.  Amer.  Chem.  Soc,  1916,  38, 
2607—2613.       (See    also     this     J.,     1915,     10M<: 
1916,263.) 
Till-:   same   stoichiometric   relations   obtain    in   the 
permanganat  e- ferrous  sulphate  and  peimanganate- 
ferrous  chloride  reactions  whether  or  not  acid  is 
added.      In   the   latter   reaction    the   oxidation   ol 
the  chloride  ion  is  practically  prevented  by  adding 
the   permanganate    gradually    while   the   mixture 
is  stirred  :    the  products  of  this  re.n  tion  are  pot-a- 
siiim.  manganese,  and  ferric  chlorides,  and  colloidal 
hydrated  ferric  oxide,  whilst  in  the  permanganate 
ferrous  sulphate  reaction  the  corresponding  sul- 
phates  are   formed   together  with   hydrated   ferric 
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oxide  which  is  precipitated  by  the  sulphate  ion. 
When  1  grm. -equivalent  of  permanaganate,  dis- 
solved in  600  c.c.  of  water,  is  added  slowly  to 
1  grin. -equivalent  ot  ferrous  chloride,  dissolved 
in  1  litre  of  water,  and  the  resultingdeep  brownish- 
red  solution  diluted  to  2  litres,  the  latter  remains 
dear  for  several  weeks,  then  gradually  becomes 
more  and  more  turbid,  and  a  precipitate  settles. 
Until  the  latter  stage  is  reached,  dial} sis  yields 
a  perfectly  clear  brownish-red  hydrosol  of  hydrated 
ferric  oxide  ;  after  the  precipitate  has  settled  out, 
dialysis  gives  a  hydrosol  of  hydrated  ferric  oxide 
which  is  slightly  turbid  in  reflected  light  but  clear 
in  transmitted  light. — W.  P.  S. 


Calcium  tartrate ;   Crystallisation  of- 


F.    D. 


Chattaway.     J.   Amer.    Chem.   Soc,    1916.    38, 
2519—2522. 

When  a  soluble  calcium  salt  is  added  to  a  neutral 
solution  of  a  soluble  tartrate  the  compound  which 
lirst  separates,  in  fine  needles  if  the  solutions  are 
sufficiently  dilute  {X  /5  or  less),  is  a  hexahydrate. 
This  is  unstable  at  the  ordinary  temperature  and 
is  transformed  even  when  in  contact  with  water 
into  the  denser  orthorhombic  tetrahydrate,  small 
crystals  of  which  quickly  appear  amongst  the 
needle-shaped  crystals  and  grow  at  their  expense. 
The  change  is  much  accelerated  on  warming. 

— G.  F.  M. 

Dehydrutiim  of  some  crystalline  hydrates  ;    A  period   I 

of  induction  in  the .     W.  N.  Rae.     Chem. 

Soc.  Trans.,  1916,  109,  1229—1236. 

An  initial  period  of  induction  in  the  dehydration   I 
of  crystalline  hydrates,  during  which  the  weight    j 
remains  sensibly  constant,    has    been    previously    i 
observed,  and  certain  of  the  determining  conditions    I 
have  now  been  investigated  using  copper  sulphate 
pentahydrate    and    dehydrating    over    sulphuric    | 
acid.     The  state  of  division  made  no  difference  in 
the  period  of  induction,  which  lasted  about  two 
days,  after  which  a  rapid  loss  of  about  2  mols.    | 
of  water  occurred  before  the  dehydration  finally 
slowed  down.     The  induction  period  was  absent   j 
when  specimens  re-hydrated  in  the  air  were  used, 
when  the  material  was  mechanically  stirred,  and 
also  when  it  was  inoculated  with  at  least  1  %  of  the 
trihydrate.     On    the    other   hand    the    induction 
period  was  lengthened  by  using  copper  sulphate   ; 
crystallised  from  a  dilute  gum  arabic  solution,  and   j 
by  a  reduction  in  temperature.     Similar  results 
were    observed    with    other   crystalline    hydrates,    | 
and  the  theoretical  aspect  of  the  phenomenon  is 
discussed,  but  no  explanation  is  offered  which  can 
account  for  all  the  results. — G.  F.  M. 

Tellurium  ;  Behaviour  of towards  hydrogen  per- 
oxide. G.  Schluck.  Monatsh.  Chem.,  1916, 
37,  489—494.     J.  Chem.  Soc.  1916,  110,  ii.,  615. 

The  behaviour  of  tellurium  towards  hydrogen 
peroxide  is  found  to  depend  on  the  physical  con-  ' 
ilition  of  the  element.  Colloidal  tellurium  is  acted 
on  by  very  dilute  solutions  of  the  peroxide,  whilst 
the  crystalline  modification  only  reacts  slowly 
with  60  %  hydrogen  peroxide  at  100°  C.  The  rate 
"f  dissolution  increases  with  the  amount  of  telluric- 
acid  formed.  Amorphous  tellurium,  precipitated 
from  hydrochloric  acid  solution  by  sulphur  dioxide 
and  dried  at  1 05°  C,  behaves  similarly  to  crystalline 
tellurium,  but  if  the  amorphous  variety  is  dried  by 
treatment  with  alcohol  and  ether,  it  dissolves  quite 
readily  in  concentrated  hydrogen  peroxide  solu- 
tions. 

Recovery    of  fats    and    nitrogen    compounds   from 
sewage.     Rideal.     See  XIXb. 

Fume  poisoning  from  nitric  acid  and  mired  acid.    De 
BloLs.     See  XIXb. 


Boiling  method  for  the  determination  of  soluble 
arsenic  in  lead  arsenate.  Gray  and  Christie. 
See  XIXb. 

Quantitative   determination  of  small  quantities  of 
sulphate.     Hamburger.     Sec  XXIII. 

Methylene  Blue  as  a  reagent  in  chemical  analy&U. 
Application  of  the  process  to  the  detection  anil 
determination  of  perchloratc  in  Chili  saltpetr> . 
Monnier.     See  XXIII. 

Patents. 

Electrolytic  cells  [for  decomposing  nitrates].  H.  <  . 
Jenkins,  and  C.  I.  (1914)  Syndicate.  Ltd.. 
London.     Eng.  Pat.  16,643,  Nov.  25,  1915. 

An  electrolytic  cell  of  the  bell  type  (see  Eng.  Pat . 
25,415  of  1913  ;  this  J.,  1914,  1096),  for  the  de- 
composition of  nitrates,  is  arranged  so  that 
the  electrodes  almost  fill  the  interior  of  the  belK 
and  the  electrolyte  within  the  bells  is  main- 
tained under  a  reduced  pressure.  A  high  current 
density  is  employed,  and  each  of  the  bells  is 
heated  externally  by  superheated  steam  or  by  other 
suitaole  means.— B.  N. 


Calcium    cyanamide  ;     Production    of    .     G. 

Tofani,  Rome.     Eng.  Pat.  14,662,  Oct.  16,  1915. 

In  the  production  of  calcium  cyanamide  fron 
calcium  carbide  and  air  or  nitrogen,  the  latter  is 
purified  by  making  it  traverse  a  layer  of  filtering 
material,  e.g..  sand,  quick-lime,  carbon,  bricks, 
asbestos,  or  layers  of  wire  cloth  or  net  of  small 
mesh.  The  filter  may  surround  and  be  in  contact 
with  the  calcium  carbide,  or  it  may  be  placed  in  the 
tubes  which  supply  the  nitrogen.— E.  H.  T. 

Calcium  cyanamide  :    Process  for  the  production  oj 

.     G.    Tofani.    Home.  '  Eng.    Pat,    14,663. 

Oct.16,  1915. 
In  the  manufacture  of  calcium  cyanamide  from 
calcium  carbide  and  nitrogen,  the  reaction  is  started 
by  embedding  in  the  mass  of  pulverised  carbide 
a  freshly  cast  and  still  incandescent  ingot  of  tb< 
carbide.— F.  Sodx. 

Sodium  perborate  ;    Electrolytic  production  of . 

Deutsche  Gold-  u.  Silber-Scheideanstalt.  vorm. 

Roessler.     Frankfort,    Germany.        Eng.    Pat. 

102,089,  Mar.  1.  1916.     (Appl.  No.  3099  of  1916. 

Addition  to   Eng.   Pat.    100,152   (this  J.,   1916. 

1261). 
The  cathodes  composed  of  iron,  copper,  or  other 
materials  with  a  hydrogen  potential  practically 
equal  to  zero,  are  protected  by  metallic  nickel 
at  the  points  of  exposure  to  the  electrolytic  liquid 
and  air.— E.  H.T. 

Active  oxygen;     [Alkali  perborate]  compound  con- 
taining    and  process  of  making  same.     O. 

Liebknecht,  Frankfort.   Germany,   Assignor  to 
The  Roessler  and  Hasslacher  Chemical  Co.,  New 
York.     U.S.    Pat.    1.200,739,    Oct     10,    191P. 
Date  of  appl.,  Dec.  24,  1913. 
An  alkali  perborate  is  combined  with  the  carbonate 
of  a  "  basic  metal  "  other  than  an  alkali  metal. 
For  example,  an  alkali  carbonate  is  generated  in 
mixture    yielding    an    alkali    perborate,    and    tin 
mixture  is  then  allowed  to  react  with  a  solnbli 
compound  of  an  alkaline-earth  metal.     The  pro- 
duct is  claimed  to  be  stable. — F.  SODN, 

Limekiln.  &..  Zimmerman,  York,  Pa.,  Assignor  to 
L.  M.  Palmer.  Brooklyn,  N.Y.  U.S.  Pat. 
1,199,856,  Oct.3,1916.  Dateofappl.,Feb.25,1915. 
A  stack,  divided  into  feed,  combustion,  and 
discharge  zones,  has  a  number  of  gas  inlets  around 
the  surface  of  the  inner  wall,  on  a  level  with  the 
bottom  of  the  burning  zone,  and  a  number  of  an 
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inlets  entering  the  discharge  zone  at  spared 
intervals  around  its  inner  face  and  spaced  from 
.■mil  beneath  the  gaa  inlets.  The  combustion  and 
discharge  zones  are  preferably  divided  into  iham- 
bers  into  which  gas  and  the  main  portion  of  air 
arc  introduced  as  above,  whilst  the  discharge 
zone  has  an  opening  at  the  bottom  through  which 
.*lso    air    may    enter    the    stack  ;      the    air    iidets, 

which  may  he  open  to  the  atmosphere  at  their 

outer  ends,  should  not  he  in  vertical  alignment 
with  the  gas  inlets. — F.  Sodn. 

Lime  ;    Process  and  apparatus  for  hydraiing . 

\.  M.  Schotield.  Amherst.  Ohio.  l.S.  Tats. 
(a)  1,204,699  and  (it)  1,204,700,  Nov.  14,  1916. 
Dates  of  appl.,  (a)  Jan.  31  and  (h)  June  12,  1916. 

(a)  Quicklime  is  slaked  in  a  container,  through 
which  the  materials  arc  passed  at  a  uniform  speed. 

'"he  steam  evolved  near  the  intake  end  is  retained 
under  pressure,  and  thai  evolved  near  the  outlet 
is  led  away  and  used  tor  heating  the  water  that 
is  required  for  further  slaking.  (B)  The  con- 
tainer is  furnished  with  means  for  admitting  lime 
and  water  and  for  discharging  the  slaked  product. 
A  heat-retaining  jacket  is  placed  on  the  container 
near  the  intake  end,  and  a  water  jacket,  fitted 
with  inlet  and  exit  pipes,  on  the  other  end. — K.I1.T. 

Bleaching    powder;      Machine    for    making . 

I.  fshikawa,  Tokio.  Japan.    U.S.  Pat.  1,200,498, 

Oct.  1".  1916.      hate  of  appl.,  Jan   8,  191t>. 

A  SERIES  of  superposed  tubes,  communicating 
with  each  other  at  opposite  ends,  is  provided  with 
means  for  introducing  lime  into  the  bop  tube 
and  causing  it  to  travel  through  each  tube  in  suc- 
cession, m  opposition  to  a  current  of  gas  which 
is  admitted  into  the  bottom  tubes.     The  bottom 

tube  is  lilted  with  a  device  for  sifting  the  product, 
and  there  are  means  for  Altering  the  gas  which 
has  passed  through  the  tubes.  The  tubes  are 
preferably  arranged  in  sets  of  three,  and  mounted 
in  each  tube  is  a  shaft  with  agitators  and  s.  rapers 
(adjacent  the  ends  of  the  tube),  the  shafts  of  each 
set  being  rotated  by  chains  actuated  from  a 
common  source.—  V.  SODN. 

Alkali-metal   [potassium]  compound  from   silicates 

[felspar"];      I'rticrss    of   obtaining .       W.    A. 

Schmidt.  Assignor  to  International  Precipitation 
Co..    I.os    Angeles.    Cal.       I'.S.    Tat.    1,200,887, 

(let.     III.     L916.       Hate    Of    a]. ph.    Feb.    IS.    1915. 

Till:  mineral  is  heated  in  the  presence  of  an  alkaline 
earth  (e.g.,  lime)  and  of  hot  gases,  preferably 
containing  sulphur  dioxide,  so  as  to  volatilise  and 
carry    off    potassium    compounds,    which    are    then 

condensed  and  precipitated  by  cooling  the  gases 
si  i  flic  iently  and  subjecting  them  to  the  act  ion  of  an 
electric  Held  :  or.  the  gases  may  he  subjected  to  a 
series  of  successive  precipitating  actions  in  el, -e  trie- 
fields,  in  order  to  throw  down  dust  and  other 
suspended  impurities  before  precipitatng  the 
particles  of  potassium  compounds.     P. Sodn. 

Ammonia  :      Process    of     hydrogenaling     organic 
materials  and  of  producing  .    C  Ellis,  Mont- 

clair,  N'.J.  IT.S.  Pat  1,201,226,  Oct.  10,  1916. 
Date  of  appl.,  July  1.  l'.M  1. 

Tin.  material  to  be  hydrogenated  is  treated  with  a 
gas  containing  hydrogen,  in  presence  of  a  catalyst 
which  contains  a  hydrogen-occluding  metal,  such 

as  nickel,  and  a  nitrogen-occluding  solid  non- 
metallic-    element     capable    of    forming    a    hydride, 

e.g.,  boron,  parts  at  least  of  the  metal  and  non- 
metal  being  chemically  combined  with  each  other. 
Ammonia  is  produced  by  bringing  nitrogen  and 
hydrogen  into  contact  with  such  a  catalyse. 

— E.Sodn. 


Liquefaction  and  rectification  of  air ;  A  pparalu*  for 
tin  .11.  Filippo,  jun  .,  I'.  Schoonenberg,  am! 

Naamlooze  Ve-nnootsrhap  Philips'  Metanl- 
Oloeilampenfabriek,  Eindhoven,  Holland.  Rng. 
Pat.  101,860,  Jan.  20,  1910.  Under  Int.  Cody.. 
Oct.  lti,  1915.     (Appl.  No.  919  of  191(5.) 

Compressed  air,  cooled  by  passing  through  a 
heat -exchanger,  is  passed  downwards  through  a 
tubular  rectifying  column  and  a  bath  of  boiling 
oxygen  situated  at  t  he  base.  The  liquefied  air  flows 
over  into  a  higher  part  of  the  column  the  interior 
of  which  consists  Of  an  inner  column  or  chamber 
provided  with  bubbling  devices  and  draw-on" 
pipes  at  various  levels.  In  this  chamber  Wie 
oxygen  containing  argon  is  separated  into  a  purer 
oxygen  and  a  gas  rich  in  arg-m  which  can  he  nsed 
for  filling  electric  lamps. — E.  II.  T. 

Oxalic  acid  ;  Process  of  producing  — .  E.  von 
Portheim,  Prague,  Austria-Hungarv.  1'. S.Pat. 
l,205,493,Nov.21,1916.Dateofappl.,Mar.27,1016. 

See  Eng.  Pat.  14,234  of  1915  ;   this   J ..  1916,  889. 

Chlorates   of  alkali   metals;    Manufacture   of . 

A.  E.  Gibbs,  Wayne.  Pa.,  U.S.A.  Eng.  Vat. 
13,452,  Sept.  21,  1915.  Under  Int.  Con».. 
May  5,  1915. 

See  U.S.Pat.  L,173,S46of  1916  ;  this  J.,  1916,460. 

Alkali   chlorates  and   perchlorates  ;    Mintufoi-lure  of 
— .  A.  E. Gibbs.  Kr.Pat,  479,833,Sept.25,1916. 

See  CS.  Pat.  1,173,346 of  10 10  ;  this  J.,  191(5,469. 

Electrolytic  apparatus  for  producing  solutions  for 
bleaching  ana  other  purposes.  \.  Holliday  and 
(i.  E.  Ward.    Pr.  Pat.  480,451,  Dec  15,  1915. 

See  Eng.  Pat.   L672  of  1915  j  this  J.,   1915,  (522. 

Phosphorus  sulphides  ;  Process  for  producing — — . 
Kr.  Pat.  479,992,  Oct.  13,  1915. 

See  I'.x.  Pat.  1,153,054  of  1915  j  this  J.,  1915,1055. 
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Optical  glass  ;    A  precision  method  of  uniting . 

The  union  of  glass  in  optical  cintait  by  heal- 
treatment.  1!.  O  Parker  and  A.  J.  Dalladay, 
Faraday  Soc,  Dec.  18,  191(5.    [Advance  proof.] 

8  pages. 

The  cements  available  for  uniting  pieces  of  glass 
in  the  construction  of  cells  and  optical  insl ruments 

have    numerous    defects.        These    can     be    w  holh 

avoided  by  accurately  cutting  and  polishing  the 
two  -lass  surfaces  which  it  is  desired  to  unite-. 
placing  them  in  optical  contact  under  moderate 
pressure,  then  heating  them  verj  slowly  to  about 
70° — 80  ( '.  below  the  trueannealing  temperature  of 
the  glass  (e.g.,  to  150  550  C.)  and  keeping  them 
at  t  his  temperature  for  1 '  hours  or  longer,  o  lasses 
of  different  composition  unite-  perfectly  if  their 
annealing  temperatures  do  not  differ  by  50*C. 
The    annealing    temperature    i>    ascertained    by 

placing    a    pi( f    the    class    having    two    plane, 

parallel  and  polished  sides  in  an  electric  furnace 
and  observing  the  temperature  at  which  the  strain 
caused  by  unequal  heating  (rendered  visible  1>> 
changes  in  the  intensity  of  polarised  light  trans- 
mitted through  the  glass)  disappears.  When  thi- 
process  pf  uniting  glasses  is  used  all  tl ptical 

surfaces     remain      quite      free     from    chloric  a  I  ion. 

little-  internal  stress  is  observable,  and  almost 
perfect  parallelism  between  the  sides  of  glass  n-ll- 

can    be    readily    secured.      When    the-    piece's    an- 

properly  united  and  fierce  is  applied  to  separate 
them,  pieces  of  one  are  removed  with  the  other 
and  a  crack  or  i  ut  spreads  through  the  two  pieces 
as  through  one  piece  of  glass.  Rayleigh  cells  and 
polarimeter  tubes,  of  soda-lime  glass,  with  windows 
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of  plate  glass,  produced  by  this  process  are  con- 
venient on  account  of  ease  of  cleaning  and  freedom 
from  corrosion.  The  process  appears  to  he 
equally  applicable  to  articles  made  of  fused  silica, 
the  annealing  temperature  of  this  material  being 
about  1100°  C.— A.  B.  S. 

Refractories  ;  A  carbon  lube  furnace  for  testing  the 

softening  points  and  compressive  strengths  of . 

E.  and  E.  A.  Griffiths.     Faraday  Soc,  Dec.  18, 
1916.     [Advance  proof.]     9  pages. 

The  furnace  described  has  a  vertical  carbon  tube 
2  in.  outside  diam.,  11  in.  inside  diam.,  and  11  in. 
long,  with  a  longitudinal  slot,  J  in.  wide,  for 
observation  purposes,  extending  the  whole  distance 
between  the  electrodes.  This  tube  is  surrounded 
by  a  cylinder  of  crude  zirconia  and  the  latter  by 
one  of  magnesia-asbestos  lagging,  3  in.  thick.  A 
sheet-iron  casing  12  in.  diam.  with  end-plates  of 
asbestos  slate  boards  encloses  the  whole.  Pressure 
up  to  150  lb.  per  sq.  in.  may  be  applied  to  the 
test-piece  by  means  of  two  spiral  springs  of  equal 
length  attached  to  a  cross  bar  which  can  be  screwed 
up  and  down  by  a  hand  wheel.  These  springs 
act  on  the  cross-head  of  a  vertical  plunger  which 
applies  the  pressure  to  a  small  carbon  rod  lying  on 
the  test-piece.  The  amount  of  pressure  is  shown 
by  a  vertical  scale.  The  electrodes  are  made  by 
bending  a  copper  tube  into  a  zig-zag  form  for  each 
half  electrode,  fitting  this  int">  a  mould  made  of 
sheet  iron  with  the  carbon  cylinder  of  the  electrode 
as  a  core,  and  pouring  in  white  bearing  metal  so  as 
to  fill  in  the  intervening  space  and  so  produce  a 
casting  which  gives  perfect  contact  between  the 
copper  cooling  tube  to  which  the  electric  cables  are 
attached  and  the  carbon  tube.  One  of  the  elec- 
trodes must  have  sufficient  flexibility  to  enable 
the  carbon  tube  to  expand  and  contract  freely. 
The  furnace  is  heated  by  an  alternating  electric 
current  of  about  350  amps.  The  test-piece  is  a 
cylinder,  §  in.  diameter  and  1  in.  long,  made  by 
grinding  a  piece  of  the  sample  to  the  required  size 
and  shape.  It  is  supported  on  a  carbon  rod. 
During  observations  a  current  of  nitrogen  is 
passed  through  the  furnace  to  ensure  freedom  from 
dust  and  fog  and  a  neutral  atmosphere.  A  tem- 
perature of  3000 c  C.  can  be  maintained  for  short 
periods,  but  above  1700°  0.  it  is  impossible  to  avoid 
particles  of  carbon  being  shot  off  the  tube  on  to 
the  test-piece.  The  temperatures  were  estimated 
by  matching  the  light  from  the  test-piece  with  that 
from  a  lamp  through  which  a  constant-  current  was 
passed.  Bibliographies  on  electric  furnaces,  the 
melting  points  and  softening  points  of  refractory 
materials  under  load,  and  products  of  electric 
furnaces  are  given. — A.  B.  S. 
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Portland    cement  ;    Slow    volume    changes    in . 

E.  D.  Campbell.     J.  Ind.  Eng.  Chem.,  191(3,  8, 
1101—1102. 

Some  of  the  test-bars  used  in  a  previous  investiga- 
tion on  the  effect  of  free  lime  and  magnesia  on  the 
constancy  of  volume  of  Portland  cement  (see  this 
J.,  1900,  1097)  have  been  kept  under  water  for 
further  periods,  extending  in  some  cases  up  to  13 
or  14  years,  and  then  again  examined.  The 
results  are  tabulated.  They  confirm  the  conclu- 
sions previously  drawn  as  to  the  injurious  effect 
of  free  magnesia.  Attention  is  drawn  to  two  test- 
pieces,  both  containing  about  7  %  total  magnesia, 
but  one  somewhat  more  finely  divided  and  with 
a  lower  basic  ratio  than  the  other.  The  more 
finely  divided  cement  passed  all  the  ordinary  tests 


and  even  after  immersion  for  13 — 14  years  had  not 
expanded  to  any  extent  likely  to  be  dangerous,  but 
the  other  cement — similar  to  the  first  except  that 
it  had  a  slightly  higher  basic  ratio  (280-2  mols. 
CaO  as  against  270-7  mols.  CaO  per  100  mols. 
SiO ,)  and  was  somewhat  coarser — gave  very  nearly 
double  the  amount  of  expansion  after  the  first 
year.  If  raw  material  high  in  magnesia  Ls  used, 
much  greater  care  in  manufacture  is  required  to 
obtain  a  satisfactory  product  than  when  purer 
raw  material  is  used. — A.  S. 


Creosote  oils  [for  wood  preservation] ;  Relation 
between  toxicity  and  volatility  of .  E.  Bate- 
man.    J.  Ind.  Eng.  Chem.,  1916.  8,  1094—1095. 

Different  coal-tar  creosotes  and  water-gas  tar 
creosotes  were  tested  as  to  their  toxicity  against 
Fames   annosus,    and    it    was    found    that    if    the 


g      iuvr- 

1 

1 

—     •  ft.F 

a  £  60t 

S   AflVl^ 

1 

i  §*0r 

~"~~j— 

^    u,    ?/)C 

1  1  1  IH-I-H- 

g  -  L% 

_ 

COAL  TAR  DISTILLATES-I- 



4.             (?L-C 

10 

SO 

30. 

10 

50 

PERCENT  REQUIRED  TO  KILL 


toxicity  (per  cent,  required  to  kill  the  organism 
under  definite  conditions)  be  plotted  against  the 
volatility  (per  cent,  distilling  below  275°  C),  two 
regular  curves  are  obtained  (see  fig.).  The 
relationship  between  the  toxicity  and  volatility  is 
so  regular  that  if  the  authenticity  of  an  oil  is 
without  question,  its  toxicity  can  be  predicted 
accurately  from  the  result  of  a  distillation  test. 
The  results  indicate  that  the  toxicity  of  coal-tar 
creosote  is  largely  due  not  to  hydrocarbon  oils  and 
solids  but  to  high-boiling  tar  acids  and  bases  ;  and 
that  it  might  be  possible  to  determine  the  purity 
of  tar  oils  by  some  such  test  as  the  Rideal- Walker 
test  on  the  high-boiling  fractions. — A.  S. 


Patents. 


Cement   or  hydraulic   lime;    Manufacture   of 


L.  P.  Basset,  Montmorency,  France.  Eng.  Pat. 
22,644,  Nov.  17,  1914.  Under  Int.  Conv..  Nov. 
18,  1913.  Addition  to  Eng.  Pat.  17,873, 
Mar.  4,   1013. 

•See  Addition  of  Nov.  18,  1913.  to  IV.  Pat.  166,518 
of  1913;  this  J..  1915.  1094. 

Cement:  Water-tight and  process  of  producing 

the  same.  A.  M.  IT.  Hansen  and  K.  ('.  J.  Neve, 
Hamburg,  Germany.  U.S.  Pat.  1,205,735. 
Nov.  21,   1916.      Date  of  appl.,  Jan.  23,  1913. 

See  Ft.  Pat.  453,751  of  1913  ;  this  J.,  1913,  75::. 

Metal  coating  on  cement  mortar    plaster,   gypsum, 

trass,  etc.  ;  Process  for  forming  a .     L.  A.  and 

A.  J.  Sanders.    Fr.  Pat.  479,965,  Oct.  s.  1915. 

See  Eng.  Pat.  14,226  of  1915  ;  this  .T..  1916,  1111. 

Asphalt  cement;  Manufacture,  of from  natural 

asphalts.  Barber  Asphalt  Paving  Co.  Fr.  Pat. 
480,271,  Nov.  19,  1015. 

See  U.S.  Pat.  1 . 1 63,593  of  1915  ;  this  J.,  1916,  118. 
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Sulphur  in  iron  and  steel ;    Determination  of    — . 
II.   B.   Pulsifer.     J.   fad.   Bng.  Chem.,    1916,  8, 

Hi:,     II-:;. 

'I'm-:  methods  tor  the  determination  of  sulphur  in 
iron  and  steel  are  classified  and  discussed,  and  a. 
bibliography  covering  2s.->  original  articles  dating 
from  I7'.i7  onwards  is  given.  The  effect  of  the 
segregation  of  sulphur  in  the  metal  is  emphasised 
and  it  is  shown  thai  the  materia]  used  Eor  analysis 
should  I"-  capable  of  passing  an  80-mesh  screen 
in  order  to  correct  the  effeel  of  segregation.  The 
author  lias  compared  the  method  of  oxidising  with 
nitric  acid.  Bamber's  method  (this  .1..  1894,  665), 
and  the  chloric  arid  method  (this  .1..  1904,  1162) 
>>n  22  samples  ranging  from  nuns  to  0*25%  S, 
making  in  all  l';.s  determinations.  The  nitric 
acid  method  gives  good  results,  and  it  was  found 
that  moderate  amounts  of  hydrochloric  acid  do 
not  appreciably  increase  the  solubility  of  barium 
sulphate  in  the  ferric  chloride  solution.  Bamber's 
method  is  liable  to  give  high  cesults,  hut  if  carried 
out  in  a  special  laboratory  free-  from  dust  and 
fumes,  tin'  results  agree  almost  exactly  with  those 

Obtained    by   the  nitric  acid    method.      The  chloric 

acid  method  usually  gives  results  intermediate 
between  those  furnished  bj  the  other  two  methods 
ami  has  the  advantage  that  it  is  possible  toprecipi- 
tate  the  barium  sulphate  in  20  minutes  from  the 
time  t he  sample  is  w eighed  out. — A.  S. 

Iron  :     Do   equiatomic    solutions    in    —  possess 

equal  resistances?     B.   I>.  Campbell.  Faraday 

Soc.  Dec.  is.  L916.     [Advance proof.]  8 pages. 
(See  also  this  J..  1916,  1018.) 

Investigation   was   made   with   very   pure   basic 

open-hearth,  hypoeut  ectoid  and  eutectoi.l  steels, 
the  specific   resistances  of   which   were  determined 

after  quenching,  tempering,  and  annealing.  The 
values    found    differed    considerably    from    those 

calculated  hv  means  of  Benedicks'  formula  (this 
J..  1902,  1031),  and  the  differences  were  inex- 
plicable  on  the  assumption  that  equiatomic  con- 
centrations of  carbon  produce  equal  effect  on  the 
specific  resistance.  From  the  results  obtained, 
and  bj  analogy  with  aqueous  solutions,  it  is  sug- 
gested that  equimolecular  concentrations  of  cai- 
hides    in    solution    exert    equal    influence   on    the 

specific    resistance    of    steels.      The  results    are    re- 

arded  as  confirming  Benedicks'  assumption  that 
the  total  specific  resistance  of  steel  is  made  up  of 
two  components,  due  to  the  solvent  and  solute 
respectively  :  and  as  indicat  ing  almost  conclusively 
that  the  increase?  in  specific  resistance  with  in- 
creased tempera!  ore  of  measurement   is  due  al st 

entirely  to  the  increase  in  specific  resistance  of  the 
solvent,  that  of  the  solutes  in  soldi  solution  being 
\  erj    slightly,   if  at   all.  affected    bj    temperature. 

\\.  E.  I'.  P. 

Steel  ;   Grain-growth  in  deformed  and  annealed  low- 
<-,ir>  \{.     II.     Shei  i  \ .      Faradaj     Soc, 

Dec. 18,1916.     [Advance  proof.]     15  pages. 

Titi',  formation  of  coarse  grains  in  low-carbon 
steels  occurs  after  limited  permanent  defi  rmation 
and  subseqenl  annealing  within  certain  tempera 
ture  ranges.  In  the  present  investigation,  various 
commercial  low-carl h in  steels  were  subjected  to 
forging,  hot  rolling,  cold  drawing,  cold  pressing, 
etc.  ami  then  examined  fur  size  of  grain;  the 
amounts  hi  deformation  were  measured  bj  deter- 
mining the  reduction  of  area  in  each  case.  The 
deformation  limits  within  which  grain  growth 
occurred  were  found  t"  correspond  to  reductions 
.a  .oca  between  about  7  and  about  26-    30°  ,  :  and 


(he  annealing  range  to  be  650  — 900°  C.  Within 
these  limits,  the  greater  the  strain  imposed  the 
smaller  was  the  -rain  size  produced  by  annealing  ; 
hut  when  the  strain  was  less  than  a  certain  or 
"  critical  "  amount  (corresponding  to  a  reduction 
of  area    of  about    9%),  the  annealing  range  within 

which  the  grain  growth  occurred  appeared  to  be 

limited    by    thermal    critical    points    at    about    il.lO" 

ami  Tsti  c.  Grain  growth  was  suppressed  by  the 
presence  of  carbon,  this  effect  being  verj  pro- 
nounced in  steels  containing  ulo",,  ( '.  although 
negligible  in  those-  of  verj  low  carbon  content  : 
no  appreciable  grain  growth  occurred  in  ste,  Is 
containing   above  0-18%  < '.      \\  .  E.  P.  P. 

"  Invar  "  :    Modifications  in  the  dilatability  of 

produced  by  mechanical  and  thermal  treatment, 
('.  II.  Guillaume.  Comptes  rem'..  1916,  163, 
654      658. 

For   com rcial   uses,    "invar"    (a    nickel  steel 

containing  approximately  ('  0-5,  .Mn  0-5,   Ni  36%) 

is  usually  rolled  at  a  cherry-red  heat  and  cooled 
in  air.  The  present  investigation  was  made  to 
determine  the  effects  of  annealing,  quenching, 
and  cold  working  on  the  dilatability  of  the  alloy 
as  ordinarily  supplied.  The  coefficient  of  expan- 
sion was  increased  by  annealing  for  several  hours 
at  900  <".  and  cooling  in  air  or  in  the  furnace, 
and  decreased  by  quenching  in  water,  the  range 
of  variation  from  these  causes  being  lis  ■  III-11. 
By  cold  drawing  the  annealed  or  quenched  alloy, 

the  dilatability  was  rapidly  decreased,  the  com- 
bined effects  of  the  thermal  and  mechanical  treat- 
ments being  to  reduce  the  original  coefficient  of 
expansion   by   2-18  ■  10~«.     The   dilatabilities  of 

quenched  rods  and  cold  drawn  wires,  already 
0-40   ■    IO-»and    loll       10-'-'  below    that   Of  the  alloj 

as    commercially    supplied,    were    increased    by 

0-42X10-*  and  0-80  lb"''  respectively,  by  pro- 
longed   heating  at    temperatures  up   to   250     ('.  ; 

whereas  t  lied  data  hi  lit  \  of  t  Ilea  Hoy  in  the"  nat  Ural  " 

(as  supplied)  or  annealed  condition  was  scarcely 
affected  by  this  treatment.  Prom  the  results  ob- 
tained it  is  concluded  that  the  effect  of  cold 
draw  ing  on  the  dilatabilit  y  of  conimercia  1  "  invar  " 
is  practically  neutralised,  and  the  alloy  stabilised 
as  far  as  geodetic  requirements  are  concerned,  bj 
prolonged  heating  at'  inn    C. — W.  E.  P.  P. 

Copper;    Restrictions  on   the   use  of  and  dealing 

in  . 

Tin-:  Minister  of  Munitions  has  made  tin-  following 
Orders  under  date  8th  December  : — 

A. — Restrictions  on  thi  ust  of  copper.  The  use 
of  copper,  whether  wrought  or  unwrought,  in  any 
kind  of  manufacture-  is  prohibited,  except  for  the 
purposes  of  a  contract  or  order  for  the  t  i me  being 
in  exist. mce  certified  t"  be-  within  Classes  "  A  " 
or  "  n  "  of  Circular  L  :'•:*  as  to  control  of  output 
issued  b>  the  Minister  of  Munitions  on  ::  1-t  March, 
1916. 

The   Order  of   6tb    November  relating   t"   the 

manufacture  Of  copper  wire  and  cable  containing 
copper  is  cancelled. 

All  applications  in  reference  to  this  Order  should 

be  address,-  I  to  the  Ministry  of  Munitions  of    War. 

Priority  Branch,  I.  Caxton  Street,  Westminster, 
I condon,  s.W. 

/;.  Restrictions  on  dealing  m  copper.  1.  No 
person  shall  as  from  the  date  mentioned  buy.  sell 
or,  except  for  the  purpose  of  carrying  out  a  contract 
in  writing  existing  prior  to  such  date,  enter  into 
any  transaction  omegotiation  in  relation  to  the  sale 
oi  pur,  base  of  copper  of  ani  class  whether  wrought 
or  unwrought  situated  outside  the  I  oited  Kingdom 
unless  sue  1 1  person  is  authorised  bj  a  spei  ial  permit 

fi i  the  Minister  ..I    Munitions  to  purchase  or  sell 

t  he  same. 
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All  applications  for  special  permits  should  be 
made  to  the  Director  of  Materials,  Armament 
Buildings.   Whitehall  Place,   London,   S.W.,   and 

marked  "  Copper  Permit  "  and  all  persons  to  whom 
such  permits  are  granted  should  observe  and  per- 
forin all  the  conditions  subject  to  which  such 
permits  may  be  granted. 

2.  All  persons,  except  as  mentioned  below,  shall 
send  in  to  the  Director  of  Materials,  Armament 
Buildings,  Whitehall  Place,  London,  S.W.,  not 
later  than  16th  December,  returns  of  : — 

(»■)  All  unwrought  copper  held  by  them  in 
stock  or  otherwise  under  their  control  at 
the  above-mentioned  date. 

All  unwrought  copper  due  for  future 
delivery  to  them  at  the  above-mentioned 
date. 

{/ 1  All  contracts  existing  for  the  sale  to  or 
purchase  by  them  of  unwrought  copper  at 
the  above-mentioned  date. 

Notwithstanding  the  above,  no  return  is  required 
from  (I)  any  manufacturer  or  smelter  of  stock  in 
hand  or  due  for  future  delivery  for  the  sole  purpose 
of  manufacture  or  smelting  at  hi.s  works,  or  (2)  any 
person  whose  total  stock  in  hand  and  due  for  future 
delivery  does  not  exceed  two  tons. 


cr  ;  Commandeering  of . 

According  to  an  Order  issued  on  January  2nd, 
the  Minister  of  Munitions  takes  possession  until 
further  not  ice,  upon  specified  terms,  of  all  unwrought 
<  opper,  including  copper  scrap  and  swarf,  in  any 
form  whatsoever,  subject  to  the  following  excep- 
tions : 

(a)  Rough  copper,  copper  ore,  and  copper  scrap 
and  swarf  in  the  possession  of,  or  due'  under  an 
existing  contract  in  writing  for  future  delivery  to, 
a  emelter  or  refiner  for  the  purpose  of  conversion 
into  refined  metal. 

(B)  All  copper,  including  copper  scrap  and  swarf, 
in  the  possession  of  or  due  under  an  existing  con- 
tract in  writing  for  future  delivery  to  a  manu- 
facturer lor  use  in  such  manufacturer's  own  works. 

(C)  Copper  scrap  and  swarf  specially  excepted 
\inder  the  written  authority  of  the  Minister  of 
Munitions. 

If  any  person  having  control  of  any  metal  to 
which  this  notice  applies,  without  the  consent  of 
the  Minister  of  Munitions,  sells,  removes,  or 
secretes  it,  or  deals  with  it  in  any  way  contrary  to 
any  conditions  imposed  in  any  license  or  permit 
that  may  have  been  granted  in  respect  thereot,  he 
will  be  guilty  of  an  offence  against  the  Defence  of 
the  Realm  (Consolidation)  Regulations,  1911. 

All  existing  licenses  issued  by  or  on  behall  cf  the 
Minister  of  Munitions  for  dealing  in  any  scrap  or 
swarf  to  whii  h  this  notice  applies  are  cancelled. 

The  Minister  of  Munitions  requires  every 
>meJter  or  refiner  to  make  a  return  to  the  Director 
of  Materials  at  the  end  of  each  calender  month,  j 
including  the  month  of  December,  1916,  of  the 
total  quantities  of  refined  copper  of  each  de- 
scription in  stock,  distinguishing  between:  (1) 
that  sold  for  use  on  Class  "A"  or  Class  "B" 
work  ;  (2)  that  allocated  for  such  use  in  his  own 
works  ;  and  (3)  the  residue  not  so  sold  or  allocs  ted  ; 
and  he  further  requires  every  maker  and  holder  of 
copper  scrap  or  swart  to  make  a  return  to  the 
Director  of  Materials  at  the  end  of  each  calendar 
month,  including  the  month  of  December,  1916,  of 
the  total  quantities  of  each  class  of  such  scrap  or  I 
swarf  in  stock  distinguishing  between:  (1)  that  i 
sold  for  use  on  Class  "A"  or  Class  "B  "  work  ; 
(2)  that  allocated  for  such  use  in  bis  own  works  ; 
and  (3)  the  residue  not  so  sold  or  allocated. 

All  applications  with  regard  to  this  order  should 


be  addressed  to  the  Director  of  Materials,  A.M.2B., 
Armament-buildings,  Whitehall  Place,  London, 
S.W.,  and  marked  "  Copper  Permit." 

Copper  concentrates  ;    Possibilities  in  the  wet  treat- 
ment of  .      L.    Addicks.   Met.   and   Oliem. 

Eng.,  1916,  15,628—630. 

Ohalcoptrite  and  chalcocite  concentrates  are 
calcined  and  leached  with  dilute  sulphuric  acid 
which  is  recovered  from  the  gases  evolved  during 
roasting.  The  percentage  extraction  of  copper 
by  leaching  varies  according  to  the  degree  of 
calcination  ;  it  may  amount  to  over  90  %,  and  the 
iron  content  may  be  lowered  to  10  %.  The  smaller 
the  size  of  the  particles,  the  more  complete  is  the 
elimination  of  sulphur  during  the  roasting  and  the 
higher  the  extraction  of  copper  on  leaching.  A 
calcined  product  containing  15%  copper,  leached 
in  a  V-trough  with  a  solution  containing  5-6%  of 
free  sulphuric  acid  at  a  temperature  of  about  125 
F.  (52°  C),  gave  a  residue  at  the  end  of  the  trough 
containing  8%  copper.  With  efficient  agitation 
during  leaching,  this  was  reduced  to  3-5  %  Cu. 
The  copper  and  silver  still  remaining  can  be  dis- 
solved by  again  roasting  the  residue  in  presence  of 
salt,  and  leaching  the  chloridised  product  as  before. 
The  copper,  silver,  and  gold  in  solution  can  be 
recovered  by  displacing  with  iron,  by  electrolysis. 
or  by  a  combination  of  these  methods. — J.  N.  P. 


Zinc  ores  :    Removal  of  iron  from  .     Min.  and 

Eng.  World,  1910,  45,  9S7. 

Tiif  presence  of  large  percentages  of  iron  in  zinc 
concentrate  has  been  a  source  of  considerable 
trouble  in  certain  districts.  According  to  a 
method  worked  out  in  the  University  of  Utah, 
the  mixed  zinc  and  iron  sulphides  are  treated  in  a 
reducing  atmosphere  at  600°  C,  whereby  the 
pyrites  is  converted  into  a  form  in  whii  h  it  will 
react  with  dilute  sulphuric  acid  whilst  the  zinc 
sulphide  remains  unattacked".  The  requisite 
amount  of  cheap  acid  to  ensure  the  success  of  the 
process  will  be  obtainable  by  utilising  the  smelter 
gases. 

Lead  of  radioactive  origin  ;  Atomic  weight  of . 

T.  W.  Richards  and  C.  Wadsworth.     J.  Arner. 
Chem.  Soc,  1916,  38,  2613—2622. 

Four  samples  of  radio-lead  from  different  sources 
had  the  following  atomic  weights  : — From  Colorado 
carnotite,  207  00  ;  from  Australian  camotite, 
206-34  ;  from  Norwegian  broggerite,  20612,  and 
from  Norwegian  cleveite,  20608.  A  specimen  of 
ordinary  lead  had  an  atomic  weight  of  207-18. 
No  new  lines  were  observed  in  the  ultra-violet  or 
visible  spectra  of  any  of  the  specimens.  Tin 
magnitude  of  the  radioactivity  of  the  leads  did  not 
bear  any  relation  to  the  lowering  of  the  atomic 
weight.     (See  also  this  J.,   1916,  363,   1020.) 

— W.  P.  S. 


Tungsten    ore    exports    from    Malaya.     Board    of 
Trade  J.,  Dec.  21,  1916. 

The  total  quantity  of  tungsten  ores  exported  from 
the  Federated  Malay  States  in  1915  amounted  t" 
291  tons,  as  compared  with  261  tons  in  1914  and 
225  tons  in  1913,  most  of  this  being  ore  containing 
less  than  05%  of  tungstic  acid,  "in  addition  to 
these  exports,  tungsten  ores  aggregating  407  tons 
were  imported  from  other  countries  in  1915  and 
re-exported  after  treatment  at  separating  works 
in  the  States.  The  value  of  wolfram  alone  ex- 
ported from  the  Federated  Malay  States  in  1915 
was  £32,174. 

The  quantities  of  wolfram  imported  into  the 
Straits  Settlements  from  the  undermentioned 
territories  during  1913 — 15  were  as  follows  :—* 
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L913. 

1914. 

1915. 

stun       

1'nll- 

L15 
270 

Tons. 
28 

Cons. 
220 

The  value  of  the  total  exports  of  wolfram  from 
the  Straits  Settlements  in    1915  was   £69,P00,  as 
against  £34,130  in  191  I  and  £74,638  in  L913.      i  'he 
principal   countries  t"  which   these  exports 
consigned  are  shown  in  the  following  tal 


1913, 


torn    

Franr* 

(Icrmany 

I'nitttl  Kingdom 


21 

129 

27 

5 


1014. 


Ton-. 

103 
307 

7C 


1915. 


Tons. 

183 
400 


The  excess  of  exports  over  imports  i-  not  < 1 1 •  •  ■  to 
the  mining  of  wolfram  in  the  Straits  Settlements, 
but  to  its  extraction  from  the  tin  ore  sent  for 
treatment  to  the  large  tin-smelting  establishments 
in  the  Colony. 

Scheelite     production     in     New     Zealand.     Chem. 
Trade  J.,   Dec.  30,   1916. 

Schxeijte  is  found  in  several  sections  ol  New 
Zealand  in  the  neighbourhood  of  the  gold  mines 
both  in  the  North  and  South  island,  and  lias  of 
late  been  quite  extensively  mined.  Tin'  output 
haa  increased  from  58  long  tons,  valued  at  I'lUOO. 
in  1909,  to  135  tons,  valued  at  £13,000,  in  1912, 
and  to  194  tons,  valueo  a1  £27,000,  in  L915.  Since 
September,  1915,  the  British  Government  have 
requisitioned  all  supplies  of  scheelite  and  other  ore 
containing  tungstic  acid,  and  from  that  date  .ill 
exports  to  other  markets  have  been  prohibited. 
It  was  reported  in  the  latter  pari  of  1915  thai  a 
large  body  of  scheelite  was  located  in  the  eastern 
part  of  the  North  island  in  the  Hawke's  Bay 
district. 

Ttmgstet  ibdcnwn  ores  in  Tasmania.     Bull. 

Imp.    Inst..    L916,    14,    1st      188. 

According  to  t nt  publications  of  the  Geological 

Survi  >  of  Tasm  inia,  promising  deposits  of  rnolyo- 
denite  occur  at  Mount  Stronach  and  Constable's 
Creek;  deposits  have  alsn  been  observed  near 
Lottahandal  I  pper  Scamander,  and  in  the  Middle- 
Rex  and  Mount  Claude  districts.  It  is  considered 
possiole  that  the  production  ol  molybdenite  may 
he  profitable,  though  the  amount  in  t  be  ore  is  v  sry 
small.     There    are    import  mi     wolframite    mine's 

in    the    Middlesex    and     Mount    Claude    districts    "I 

Northern  Tasmania  ;  the  total  output  is  estimated 
at  about  350  tons  of  concentrate  containing  7"'\, 
of  tungstic  acid.  The  present  rate  of  output  is 
j  bout  H  tons  "i  wolframite  per  month.  Wolframite 
also  occurs  near  Lottah,  at  Constable's  Creek  and 
Upper  Scamander,  and  at  Gipp's  and  Story's 
Creeks.  Mining  is  at  present  confined  t"  the  last 
two  localities,  the  output  being  about  12  tuns  of 
mixed  tin  and  tungsten  concent  lonth,  •  >f 

which  about  7  tons  consists  of  wolframite,  h  is 
estimated  thai  the  Stor  's  Creek  deposits  can  be 
worked  to  yield  from  8  to  10  tons  of  w  ilfraniitc 
per  week. 

Tungsfci         Preparation    of    lumps    o)  li. 

Krcmer.     his-..     Tee!,,     Hochschule,      Vaehen. 
Engineering,  L916,  102,  623. 

Powdi  RED  tungsten  was  alloy,  1  with  manganese 
and  tie- all- '\  heated  in  the  electric  arc  t<    i    latilise 


the  manganese.  The  product  had  a  conchoidal 
tractive  and  contained  97%  W,  1-6%  Mn.  and 
small  amount-  of  iron,  silicon,  and  carbon.  It  was 
net  possible  to  obtain  lumps  weighing  men-  than 
50  grms.  by  this  method.  When  larger  masses 
of  metal  were  used,  the  are  heating  period  was  so 
extended  that  the  tungsten  was  oxidised.  Tung- 
sten will  imt  dissolve  in  calcium,  aluminium,  or 
magnesium,  nor  will  it  alloy  with  copper  or  tin. 
but  it  forms  both  solid  solutions  and  compounds 
with  metals  of  tin-  iron  group  and  also  with 
platinum. 

Iiiiniil  thermal  i  and  ■  ; 

.1   new  effect,  relative  to  Ike  .     C.  Benedicks. 

Comptes  rend..   1916,  163,  Tr.l     7.',::.     (See  also 
this  J.,  1916,362.) 

Tin:  proportionality  between  the  thermal  and 
electrical  conductivity  of  metals,  as  enunciated 
by  Drude,  is  invalidated  by  the  fact  that  a  homo- 
geneous metal  when  heated  unequally  generates 
electric  currents  which  cause  a  considerable  trans- 
port of  heat.     This  is  proved  experimentally,  and 

it    is  also  shown  that    the  thermal   c<  nductivitj 

metals  is  not  independent,  as  hitherto  supposed, 
of  the  dimensions  of  the  sample.  A  bundle  "i 
thinly  insulated  copper  wires  was  found  to  have 
a  considerably  lower  thermal  conductivity  tt 
massive  metal  of  the  same  section,  though  the 
electrical  conductivity  remi  ins  the  same.— J.  N.  I'. 

Results  of  co-operative  work   on    determination    ei 
sulphur  in  pyrites.     Moore.     See  VII. 

Paths  i  -. 

Funnier  for  fusion  ■■<  metals  anil  alloys  ;  I' 

tire   cruci  V    Bermansen,  [ngelst 

Sweden.     Eng.    Pat.     15,887,    Nov.  10,    1915. 
Under  Int.  Conv.,  Nov.   lb,  1914. 

A  RECUPERATIVE  crucible  furnace,  heated  bj    . 
from  a  producer  beneath,  has  a  vertical  burnei  ■•■< 
the  middle  of  the  floor  of  the  heating  chan 
Air  for  combustion  is  preheated  by  the  ret  uperator, 
and  secondary  air  is  delivered  partlj   beneath  and 
partly   into   the    burner,   while    the    products    o! 
combustion   pass  through   channels   in   the  outer 
wall   ol    the   furnace   haw    a    surrounding  annular 
passage  and  then,  e  to  the  recuperator.     A  chamber 
foi  collecting  any  waste  metal  tailing  through  the 
burner    is    situated    immediately   below   the   latter, 
and  means  are  provided  for  preventing  the  entrj 
ol  such  metal  into  the  r  ,  uperator.     W.  I  .  I".  I'. 

Furnace  for  melting  metals  [brass,  gun-metal,  etc.]. 
IT.  N.  UavLs  and  \V.   R.  Twigg,   Luton,    : 
Eng.  Pat.  16,1  10,  N'..\ .   15,  1915. 

Tilt:    metal    to    be    melted    is    .barged    through    a 

Are  lay  tube  extending  below  tie-  surface  of  the 
molten  metal  nearly  t<>  the  bottom  of  the  closed 
melting  chamber  or  crucible,  the  latter  ha\ 
an  external  spout  for  discharge  by  overflow  or 
being  provided  with  other  ciis, barging  means. 
(Reference  is  directed  in  pursuance  ol  Sect.  7. 
Sub-. se.i.  I,  of  the  Patents  and  Designs  \,t,  I<i07. 
to  Eng.  l'at.  15,165  of  1910;  see  U.S.  Pat. 
950,880;    this. I..    1910,436.)     W.  E.  F.  P. 

Furnace  i^r  heating,  ion,  npering,  annealing, 

carbonising,  and  other  pi  \.  Smallwood, 

London.  Eng.  l'ats.  16,309,  Nov.  lib  I'M.'.. 
102,242,  No\.  19,  1916  (Appl.  No.  12,200  ol 
1916),    and     102,243,   Noi  .    r.'.    1915  I  Vppl.    No. 

lU.'JOl   of   L916). 

Tut:    furnace    comprises     an     elongated     vertical 

heatmg   chamber.   </.    with   combustion   chambi 
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fi-  c,  in  the  walls,  extending  in  opposite  directions 
and  heated  by  gaseous  cr  liquid  fuel  supplied  by 
the  nozzles,  /.  The  combustion  chambers,  b.  c, 
communicate,  at  the  top  and  bottom  respectively, 
with  flues.  d  and  e.  parallel  to  them,  and  these 
fines  communicate  with  the  chamber,  </.  by  ports. 


-A 


\Mha     \m.\    Wt 


umr- 


/.which  may  each  be  regulated  bv  a  movable  bung. 
I  he  air  supply  enters  at  ft,  and  is  heated  by  passing 
through  flues.  /,  and  thence  through  parallel 
return  flues  to  the  openings,  m,  close-" to  the  fuel 
nozzles,  i.  The  heating  chamber  is  closed  at  the 
bottom  by  a  bung  supported  on  a  carriage  which 
rests  on  rails.  The  rails  are  supported  at  their 
ends  by  links  so  that  they  may  be  lowered  and  the 
carnage  and  bung  moved  laterally.  An  anuealin" 
lank  may  be  provided  below  the  heating  chamber 
the  intermediate  space  being  completely  enclosed 
1  he  mouth  of  the  chamber  is  sealed  by  an  annular 
sealing  member  carrying  the  bung,  and  the  mouth 
of  the  tank  is  closed  by  a  short,  vertically  movable 
lube  carrying  a  similar  annular  sealing"  member 

— W.  F.  P. 

Furnaces  and  the  like;  Gas  fired  melting I 

Hall,  Birmingham.  Eng.  Pat.  102,171.  Jan.  24 
lOlli.  (Appl.  No.  1072  of  1916.) 
A  furnace  for  melting  metals  is  provided  with 
atmospheric  burners  and  pressure  burners  for 
alternative  use.  Both  sets  of  burners  are  fed  from 
a  gas  chamber  of  comparatively  large  capacity,  and 
the  pressure  burners  are  also  connected  to  a  similar 
air  distributing  chamber.  The  burners  are 
arranged  in  the  furnace  alternately,  in  the  same 
horizontal  plane,  or  they  may  be  arranged  in  two 
series  at  different  heights. — W.  F.  P. 

I' it  maces  ;     Open-hearth     regenerative .        The 

Clyde  Furnace  Co.  (A),  Ltd.,  and  W.  Dixon, 
Glasgow.  Fug.  Pat.  102,231,  July  22,  1910 
(Appl.  No.  10,341  of  1916.) 

In  the  repair  of  blocks  of  regenerative  open-hearth 


furnaces  as  described  in  Eng.  Pat.  10,853  of  1913 
(this  J.,  1913,  1116),  the  metal  "centre"  has 
an  inclined  slot  at  its  inner  end  supporting  a 
retaining  plate  which  maintains  the  plastic 
repairing  composition  in  position  during  its 
solidification. —  W.  F.  F. 

Furnaces  heated  by  oil  fuel  for  melting  metals.  J. 
Ward,  A.  P.  Townsend,  and  K.  <;.  Forgham. 
Birmingham.  Eng.  Pat.  102.27S,  Jan.  12,  1910. 
(Appl.  No.  495  of  1916.) 

An  open-hearth  metal  melting  furnace  is  mounted 
on  two  curved  rockers  which  rest  on  two  pairs  of 
small  rollers.  The  rockers  carry  toothed  segments 
which  engage  with  two  spur  wheels  for  tilting  the 
furnace.  A  hydrocarbon  burner  is  mounted  at 
one  end  of  the  furnace  so  as  to  blow  directly  on 
the  metal,  and  a  waste  gas  outlet  at  the  other  end 
is  connected  to  a  flue  passing  under  the  furnace 
through  which  the  air  supply  pipes  pass  to  the 
burner.  The  oil  supply  pipe  to  the  burner  is 
heated  by  a  jacket  connected  to  a  branch  pipe 
from  the  main  air  supply  pipe.  (See  also  Eng.  Pat. 
22,789  of  1914  ;  this  .!.,  1916,  313.)— W.  F.  F. 

Furnace  ;   Crucible .    H.  Stokes.  Birmingham. 

Eng.  Pat.  102,092,  Mar.  11.  1916.     (Appl.  No. 
3672  of  1916.) 

In  a  crucible  furnace  the  firebars  are  disposed 
across  a  rectangular,  cist  iron  frame  with  relatively 
broad  sides,  and  the  brickwork  is  supported  on  a 
plate  above  and  spaced  apart  from  the  frame. 
Air  is  supplied  both  above  and  below  the  grate 
from  the  ash-pit,  and  is  also  admitted  above  the 
frame  through  a  front  passage.  When  the  furnaces 
are  built  in  series,  the  spaces  above  all  the  grates 
communicate  by  means  of  a  longitudinal  air 
passage,  and  gaps  are  formed  between  the  abutting 
ends  of  the  frames. — W.  E.  F.  P. 

Zinc;     Electro-deposition    and   extraction    of- 


II.  C.  Tainton.  London,  and  J.  N.  Pring,  Chester. 
Eng.  Pat.  16,336,  Nov.  19,  1915. 

According  to  Eng.  Pat.  7235  of  1911  (this  J., 
1912,  780)  zinc  was  deposited  in  a  lustrous,  smooth, 
coherent  form  by  the  use  of  a  high  current  density  , 
which  may  amount  to  600  amps,  per  sq.  ft.  of 
cathode,  with  an  electrolyte  having  a  high  con- 
centration of  free  acid,  which  may  exceed  15%, 
and  containing  a  small  quantify  of  a  suitable 
colloid.  The  present  improvement  relates  to  the 
winning  of  zinc  from  ores.  For  this  purpose, 
where  smoothness  and  lustre  of  the  deposit  are 
of  little  importance,  it  is  found  to  be  unnecessary 
in  some  cases  to  add  a  colloid  to  the  electrolyte 
obtained  by  leaching  the  roasted  ore. — J.  N.  P. 

Copper  ;   Precipitation  of .  A.  Ramen,  Helsing- 

borg,  Sweden.  Eng.  Fat.  100,588,  May  IS,  1916. 
Under  Int.  Conv.,  Mav  31,  1915.  (Appl.  No.  7119 
of  1916.) 

The  solution  containing  copper  is  placed  :n  ;< 
closed  container  together  with  scrap  metal  such 
as  iron  or  zinc.  The  container  is  then  rotated  or 
oscillated  on  a  horizontal  or  sloping  axis.  When 
the  precipitation  of  the  copper  is  complete,  steam 
Or  compressed  air  is  admitted  to  the  vessel  and  tin- 
contents  are  forced  through  a  sieve  which  retains 
the  scrap  metal  but  allows  the  precipitated  copper 
to  pass  through.  The  solution  then  passes  to  a 
filter-press  or  the  like  to  separate  the  copper. 

—J.  N.  P. 

Copper;  Process  for;  treating  — .  F.  L.  Antisell, 
Perth  Amboy,  M..J.  U.S.  Pats.  (A)  1.204,926 
and  (R)  1,204,927,  Nov.  14,  1916.  Hates  of 
appl.,  Feb.  1^,  1911,  and  Nov.  1,  1912. 

(a)  Preheated  copper  is  melted  and  then  con- 

D2 


38 


Cl.    XI.— ELECTRO-CHEMISTRY. 


[Jod.  13,  1917. 


ducted  beneath  a  <xr\  er  of  boron  ttioxide  oi  a  non 
|i   salt,     (b)  Copper  melted  under  oxidising 
conditions  is  passed  through  or  conducted  beneath 
a  layer  of  carbon  or  •  ous  material. 

\Y.  1".  I'.  P. 

.  L.  C.  Munn, 
Bng.  Pat.  102,205,  Mar.  24,  1916.  (Appl.  No. 
1865  -i'  1916.) 
A  case-hardening  compound  is  prepared  by 
depositing  barium  carbonate  on  and  in  the  pores 
of  granules  of  charcoal.  This  precipitation  can  be 
brought  about  in  the  following  ways:— (1)  By 
treating  tho  charcoal  granules  with  a  1 . i > t  con- 
centrated  solution  of  baryta,  and  exposing  to  a 
stream  of  carbon  dioxide;  (2)  by  impregni  ting 
with  barium  carbonate  held  in  solution  by  the 
action  of  carbon  dioxide  under  pressure,  and  then 
expelling  the  excess  carbon  dioxide  by  removing 
the  pressure  and  heating  :  (3)  by  treating  with  a 
soluble  barium  Bait,  such  as  the  chloride,  adding 
an  alkali  carbonate,  and,  washing  free  from  the 
alkali  chloride:  (4)  by  adding  a  hoi  solution  of 
a  soluble  organic  salt  of  barium  which  is  con- 
verted into  carbonate  c>u   heating. — J.N.I'. 


Welding  :   Process  of 
J.   A.    Hope,    tfonto 


—  toid  composition  therefor. 
gal,    Canada.        Eng.     I'at. 


102,237,  July  26,  L916.(Appl.No.  10,548  of  1916.) 

Che  patent  relates  to  the  welding  of  a  cutting 
edge  of  liigh-speed  steel  to  a  low-carbon  shank 
in  such  a  manner  as  to  avoid  the  n 
separate  process  for  rehardening  the  edge  a  iter 
the  weld.  The  parts  to  he  welded  are  heated  to 
about  1500°  F.  (820°  C.),  and  a  welding  mixture, 
consisting  of  ferro-silicon  and  bum!  borax, 
together,  in  seme  cases,  with  ferro-manganese, 
is  then  applied  to  the  prepared  surfaces.  The 
faces  arc  brought  together  and  submitted  to  a 
pressure  of  about  300  lb.  for  a  few  minutes.  The 
joined  parts  are  then  raised  to  a  tern] 
from  2100  to  2500  I',  (about  L150°— 1370  I'.). 
and  removed  to  a  press  where  they  are  subjected 
i  i  a  pressure  of  from  200  to  1000  1b..  which  is 
maintained  until  all  "  working  "  of  the  flux  at  the 
joint  ceases.  The  high-speed  steel  edge  is  then 
immediately  exposed  to  a  cold  air  blast.— J.  X.  P. 

Casting  steel  and  other  metals :   Method  and  apparatus 
for .      R.  and  J.  R.  Hyde,  Sheffield.     Eng. 

Pat.    102, 201'..    Mar.   2!.    L916.      (Appl.    No.    1ST] 
o     1916.) 


le  furnaces  ;    Lids  m-  covers  for- 


.T.  and 
G.  Keith,  London.  Bng.  I'at.  102,365,  June  22. 
rut;.     (Appl.  No.  13,060  of  1916.) 


ii   welding  :    Method  of .     I).  II.  Wilson, 

Franklin  Town-hip.  N.J.,  U.S.A.  Eng.  Fat. 
18,114,  Bee.  29,  1915.  Under  Int.  Com..  July 
•'.  loi.-,. 

,S.  I'at.  1,187,410  of  lit  If.:  this  J.,  1010,849. 


Ores  :    Reduction  of 


1'.   A.    Eustis,    Boston, 


0.  P.  Perin,  and  Mtoa  Bay  hen  Co..  New  York. 
Bng.  Cat.  102,411,  Feb.  23,  1916.  (Appl.  No. 
2713  of  L916.) 

r.S.  I'at.  1. is:,. is;  of  1916;  this  .1..  1916,  711. 

/>.,  <al  alloys  or  amalgams.     T.  .1.  Davis.     Pr.  I'at. 
479,867,  s,-pt.-.'s.  mi.-,. 

Eng.  Pat.  li'. Mm  of   1915  ;  this  .1..  1916,  850. 

XI.— ELECTRO-CHEMISTRY. 

OvervoUagi  tables.  III.  Otervoltagi  •"■</  tlic 
periodic  law.  K.  Newberv.  ('hem.  Soc.  Trans., 
1010,  109,  1107—1117.     (See  this  J.,  1916,  1265.) 

CATHODIC  ovi-rvoltage   appear-   to    he    one    ol     tb 

definite  periodic-  properties  of  the  elements.     Based 


on  the  consideration  of  a  large  number  of  deter- 
minations   the    following    are    regarded    as    over- 

voltages  t  vpica  I I    tl  respective  grou^is  :  Group  0, 

nil;  L,  0-36  volt;  LI.,  0-70  volt ;  III.,  0-60  volt ; 
IV..  0-45  volt;  V..  til2  volt,;  VI.,  0-32  volt; 
VII.,  11-25  volt  ;  VIII.,  018  volt.  A  rise  of 
voltage  of  two  equal  steps  i-  thus  observed  from 
group  0  to  II..  followed  by  a  gradual  fall  through 
the  rest  of  the  table.  Of  the  metals  examined 
t  la-  onlj  one-  n..t  appearing  in  their  proper  groups 
are  cobalt  and  palladium,  values  for  the  formei 
as  low  as  ills  volt  not  having  been  obtained, 
whilst  the  latter  shows  values  above  ami  below. 
\\  hen,  under  different  conditions, such  as  varying 
current  density,  and  in  acid  or  alkali,  metals  have 
Overvoll  -p. mding    with   more   than   one 

group,  in  nearly  all  cases  compounds  of  these 
metals  are  known  in  which  the  metals  shows  a 
valency  corresponding  with  the  characteristic- 
valency  of  all  the  groups  in  which  if  is  placed. 
The  anodic  overvoltages  do  not  show  tho  same 
degree  of  regularity  as  the  cathodic,  owing  to  the 
greater  complexity  of  the  anions  involved,  and  to 
the  formation  of  stable  oxides  and  peroxides  in 
manj    cases.     G.  V.  M. 

Electrolytic      manufactun      ",'     potassium     chlorate. 
Betts.     See  VII. 

Carbon  tube  furnace  for  testing  the  softening  point 
and  compressive  sin  ngth  of  refractories.  Grifiiths. 
-       VIII. 

Pat 

Qalvanic  [dry]  batteries.  G.,  L.,  and  G.  J.  A. 
Fuller,  London.  Eng.  Cat.  102.201.  Feb.  88, 
1916.     (  \ppl.No.  200Sof  1916.) 

Tin;  excitant,  such  a-  ammonium  and  zinc 
chloride,  forming  the-  electrolyte,  is  mixed  with 
gum  tragacanth,  tapioca,  or  the  like,  and  the 
mixture  baked  in  an  oven  to  remove  moisture  and 
render  the  particles  crisp.  The  dry  material  is 
packed  in  tie  usual  manner  in  a  zinc  case  around 
a  carbon  rod  and  manganese  dioxide  depolariser, 
and  water  added  when  I  he   -'H  is  to  be  used. — B.  N . 

Gaseous    bodies  ;     [Electrical]   method    and   means 

for    recovering    certain    constituents   from    . 

\\ .  \.  Schmidt,  Los  Angeles,  Cal.,  and  L. 
Bradley,  East  Orange,  N.J.,  Assignors  to  Rc- 
search  Corporation,  New  Vork.  U.S.  Pat. 
1,204,906,  Nov.  14,  1916.  Date  of  appl.,  July 
23,   loi  !. 

A  GASEOUS  mixture  containing  suspended  dust 
particles  and  constituents  having  different  con- 
densing temperatures,  is  subjected  to  an  electrical 
discharge  in  an  electric-  field  to  precipitate  the 
dust,  and  then  cooled  by  admixture  of  a  cooler 
gas.  The  temperature  is  reduced  to  a  point 
producing  condensation  of  one  constituent  in  the 
form  of  a  cloud,  and  an  electrical  discharge  is 
passed  to  precipitate  this  constituent.  The  proee  -- 
is  repeated  at  lower  and  definite  temperatures  t" 
form  clouds  of  definite  composition,  and  these  an' 
each  treated  iii  turn  electrically,  until  the  material 
having  the  lowest  condensing  temperature  has 
been  finally  separated. — B.  N. 

Discharge  of  electricity  into  gases;  Means  for 
producing  .     W.  A.  Schmidt,   Assignor  t'e 

International     I're.ipitation    Co.,     I.os     Angeles. 

c.il.  U.S.  Pat.  1,204,907,  Nov.  14,  1916.  Date 
oi  appl.,  June  17.  L915. 

'I'm:  collecting  electrode,  in  the  electrical  precipita- 
ti.'ie  cet  suspended  particles  from  gases,  is  made 
in  tie-  form  of  a  pipe-,  through  which  the  gas  to  be 
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treated  is  passed.  The  discharge  electrode  is 
formed  of  several  smooth  elongated  conductor 
members,  extending  longitudinally  through  the 
pipe,  connected  together  electrically  but  spaced 
apart  to  form  a  polygon,  the  intensity  of  the 
electric  field  adjacent  to  each  conductor  member 
being  thus  controlled  by  the  influence  of  adjacent 
conducting    members. — B.  N. 

Electrolytic  battery.  McKay  Copper  Process  Co.. 
Assignees  of  H.  S.  McKay,  Norwich,  Conn.. 
US.A.  Eng.Pat.  100, 204,.Tan.26,  1916.  Under 
Int.  Conv..  Apr.  9,  1915.  (Appl.  No.  1278  of 
1916.) 

See  U.S.  Pat.  1,182,096  of  1916  ;  (his  ,T..  1916,  695. 


to  maintain  n 

\V.  S.  Smith.     Fr. 


Electrolytic  cells;  Replenishing 
constant  level  of  electrolyte. 
Pat.  480,289,  Nov.  20.  1015. 

Sbb  Eng.  Pat.  15,761  of  1915  :  this  J..  1916.   608. 

Electric   furnace.      Leeds   and   Northrup    Co.     Fr. 
Pat.    481,001,    Feb.     19,     1916. 

She  U.S.  Pat.  1,165,055  of  1915  ;  this  J.,  1916,  261 . 

Carbon   electrodes;  Joining   together  ends   of . 

Soc.  Franc,  des  Electrodes.     Ft.  Pat,  480,802, 
May  3,  1915. 

Seb  Eng.  Pat.  18.222  of  1915  ;  this  J.,  191,3,  S97. 
Electric  insulating  materials  ;  Manufacture  of 


W.  E.  W.  Richards.  Fr.Pat.481,093,Mar.l,1916. 
See  Eng.  Pat.  3364  of  1915  :  this  J.,   1916,  608. 

Electrolytic  cells  [for  decomposing  nitrates].     Eng. 
Pat.  16,643.     Sec  VII. 

Electrolytic  production  of  sodium  perborate.     Eng. 
Pat,  102,089.     See  VII. 

Process   for    ageing    wine.     U.S.    Pat.    1.204,669. 
See  XVIII. 


XII.— FATS;    OILS;    WAXES. 

Esters  of  oleic  acid  and  their  hydrogenated  products. 
C.  Ellis  and  L.  Rabinovitz.  ,T.  Ind.  Eng. 
Chem.,  1910,  8, 1105—1108. 

The  methyl,  ethyl,  propyl,  isobutyl,  amyl,  benzyl, 
and  glyceryl  esters  of  oleic  acid  were  prepared. 
They  were  all  liquid  at  the  ordinary  temperature, 
and  yielded  practically  saturated  products  when 
hydrogenated  in  the  liquid  state,  at  an  increased 
temperature,  in  presence  of  reduced  nickel.  Some 
of  the  characters  of  the  estere  and  of  their  hydro- 
genation  products  are  shown  in  the  following 
tat ile  : — 


Acid 

value. 

Iodine 
value. 

ITydrogenation 
product. 

Ester. 

M.pt., 

•c. 

Iodine 
value. 

1-3 

0-6 
0-5 

s7.11 

77-'.l 

:!7 

:;i 
27 

2;» 
"2 
28 
59 

Ktliyl  oleatc      

0-4             75-7 

0-7           71-; 
0-7             82-3 

"■2 

0-3 
6-5 

fflyeeryl  mono-oleute 

0-6 

69-4 

A  product  obtained  by  heating  together  equiva- 
lent proportions  of  aniline  and  oleic  acid  under  a 
reflux  condenser,  had  an  acid  value  of  3-6,  iodine 
value  69-5,  and  m.pt.  31  C.  When  hydrogenated 
it  yielded  a  product  of  m.pt.  76°  C.  and  iodine 
value  30-5. — A.  S. 

Recovery    of   fats    and    nitrogen    compounds   from 
sewage.     Rideal.     See  XIXb. 

Patents. 

Fatty  and  other  substances  ;  Recovery  of from 

liquid.?.     T.     W.     Barber.     Ft.     Pat,     480.343, 
Nov.  27.  1915. 

See  Eng.  Pat.  23.741  of  1911  :  this  J.,  1915,  1061. 

Waste  liquors  of  oil  works  ;  Recovery  of  solid  am- 

stituents  from  the .     D.  A.  Hansen.     Fr.  Pat. 

480,492,  Dec.  20,  1915. 

See  Eng.  Pat,  17,915  of  1915  :  this  J.,   1916.  898. 

[Soaps.]  Method  of  /solidifying  normally  solid 
materials  or  compositions.  \V.  I).  Richardson, 
Chicago,  U.S.A.  Eng.  Pat,  100.138.  Mar.  3, 
1916.  Under  Int.  Conv.,  Mar.  3,  1915.  (Appl. 
No.  3211  of  1916.) 

See  U.S.  Pat.  1,164,397  of  1915  ;  this  J.,  1910,  1S6. 

Process  of  hydrogenating  organic  materials  and  of 
producing  ammonia.     U.S.Pat.  1,201.226,     > 
VII. 


XIV —INDIA-RUBBER ;  GUTTA-PERCHA. 

Patents. 

Rubber  and  the  like  :  [Kneadin^]machii  ■  ry  for  • . 

s.  C.  Davidson.  Belfast,  Eng.  Pat,"  16,100, 
Nov.  20,  1915.  Addition  to  Eng.  Pit.  22. -190. 
Nov.  13,  1914. 

Rubber  articles;  Processes  fur  eliminating  porosity 

in .     Boston    Rubber    Shoe    Co.      Fr.    Pat'. 

480,402,  Dec,  7,  1915. 

See  U.S.  Pat.  1,164,860  of  1915  ;  this  J..  1916,  264. 

Celluloid  or  leather  ;  Plastic  substitute  for .  S.  J. 

Peachey.     Ft.  Pat.  480,904,  Jan.  29,  1916. 

See  Eng.  Pat.  1894   of   1915;  this  J.,   1916.  479. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Hides  and  other  animal  by-products  :    Disinj 
of for  importation  into  the  United  Stales. 

Joint  Regulations  have  been  drawn  up  by  the 
Secretary  of  Agriculture  and  the  Secretary  of  the 
Treasury  of  the  United  States,  governing  the 
certification  and  disinfection  of  hides,  fleshings, 
bide  cuttings,  etc.  for  entry  into  the  United  States. 
The  circular  of  the  Treasury  Department  (T.D.  36, 
75  1)  containing  these  regulations,  which  took 
effect    on    Jan.    1st.    1917,    is    reprinted    in    the 

"Board  of    Trade   .1 nal"  of   Dec,  21st,  1916, 

pp.  884—887. 


Sumach  ;     Indian 


I'm. m     Singh.     Indian 


Forest  Bulletin  No.  31,  1910. 
Specimens  of  the  hark  of  Indian  suniacb 
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ml  in  us)  Erom  various  localities,  dried  in  the  shade, 
contained  from  8-25  t'>  20-86%  of  tannin.  That 
giving  the  highest  yield  was  collected  in  the  rainy 
season,  lmi  on  the  whole  the  results  appear  to 
throw  little  light  on  the  question  of  the  best  time 
for  collection."  Intln-  case  of  the  leaves,  however, 
it  seems  clear  thai  they  should  be  collected  in  India 
in  the  autumn,  after  the  rains,  since  specimens 
collected  during  this  time  contained  from  18  to 
22*3  i  (in  one  case  :il  %)  of  tannin,  as  against  6  to 
K'.  ',,  in  [eaves  collected  during  spring  and  summer. 
In  winter  the  percentage  falls.  The  leaves 
fathered  in  autumn  thus  compare  favourably  as 
regards  tannin  content  with  European  sumach, 
which  averages  IS — 20%  tannin. 

Patents. 

Wilis;  Composition  for  treating  -  — .  J.  H- 
Sbcum,  Mast  Orange,  N.J.,  Assignor  to  The 
Clarendon-Yocum  Co.,  Newark,  N..I.  U.S. 
Pat.  1.205,694,  Nov.  21,  1916.  Date  of  appl., 
Apr.  IT.  1913. 

si  i    Fr.  Pat.   170.771  of  191  I  ;    this  J.,  1915,   190. 

'I'oiuiiiui  hides  and  skins.     E.  W.  Merry.     Fr.  Pat. 
180,917,   Feb.   10,   1910. 

Ski-:  U.S.  Pat.  1.191,527  of  1916  :  this  J..  1916,  935. 


Leather  and  skins;    Treatment  of  - 


-for  use  in 
making  gloves.  Soc.  Anon,  des  Gants  Alexandre. 
Fr.  Pat.  480,772,  Apr.  21.  1915. 

She  Eng,  Pat.  100,31 1  of  1916  :  this  J.,  L916,  935. 


Artificial    leather:     Manufacture    of 


N.    G. 


Scheuer.     Fr.  Pat.  480,809,  Jan.  29,  1916. 
SHE  Eng.  Pat,  100, 038  of  1916  ;  this  J..  1916,  748. 

Tanning   process.     If.    Morin.     Fr.   Pat.   479.908, 
Oct.   22.    l'.»14. 

See  Eng.  Pat.  100,163  of  1916  ;  this  J.,  1916,  854. 

Tanning  hides  and  shins  :  Process  and  apparatus  for 
.  E.  Wilson.  Fr.  Pat.  480.998,  Feb.  IS,  1916. 

See  Eng.  Pat.  3485  of  1915  j  this  J..    1916,  60. 


XVI.— SOILS ;  FERTILISERS. 

Soils  :     Use  of  two  indirect  methods  for  the  deter- 
mination of  the  hygroscopic  coefficients  of  . 

F.  .1.  Alway  and  V.  L.  (lark.     ,T.  Agric.  Res., 
1916,  7,345—359. 

The  hygroscopic  coefficient  of  a  soil,  i.e.,  the 
maximum  water  content  after  exposing  it  in  an 
air-dried  state  to  a  saturated  atmosphere  until 
equilibrium  has  been  estal  lished,  can  be  deduced 
from  it.s  maximum  water  capacity,  but  the  values 
obtained  are  frequently  so  different  from  those 
which  result  from  direct  determinations  that  the 
method  cannot  be  recommended.  Quite  satis- 
factory results  are.  however,  obtained  by  calcu- 
lating the  coefficient  from  the  amount  of  hygro- 

acopil     moisture  found   in  a   soil   which   has    I a 

brought  into  equilibrium  with  an  atmosphere  only 
partially   saturated.      If   ,i.   /,.    be   the   hygroscopic 

coefficients  of  two  -oils  a  and  b,  of  which  \  is  a 
typical  soil  whose  coefficient  has  been  determined 
directly;  and  if  o1,  b1,  he  the  amounts  ,,f  hygro- 
scopic  water  found    in   them   after   being   brought 

mto  equilibrium  with  a  partially  saturated  atmos- 
phere (and  these  values  are  determined  directly 
much  more  readily  than  a  and  b)  :    then  a  \  a1   - 

/,  ;  '.' .—!•:.  11.  T. 


Carbon  in  soil  ;    Determination  ot  total 


III/    ir,  I 


combustion.     ('.  .1.  S  hollenberger.     J.  Ind.  Eng. 
(hem..  1916,  8,  1126 — 1  127. 

Tin-:  author  has  obtained  goi  it  results  in  tie-  d  ite 
mination  of  total  carbon  in  soils  by  a  modification 
of  the  u  i  combustion  method  of  Vmee  and 
Gaither  (this  .1..  lint,  800).  A  mixture  ot  phos- 
phoric acid  and  sulphuric  acid  with  chromic 
anhydride  is  used  as  oxidising  agent,  and  barium 
hydroxide  is  used  to  absorb  the  carbon  dioxide 
in  a  Meyer  absorption  apparatus  or  a  Truog  bead 
tower  (J.  Ind.  Eng.  Chem.,  1915,  10  15).— A.  s. 

en-fixing   bacteria:     New    [Russian)   studies 

of  .     V.  L.  Omelianskij  and   M.  Solunskov. 

Arch,  iles  Sciences  biol.  1/ 1  list  it.  impcr.  de  im  de,  . 
experim.  a  Petrograd,  1915.  18,  159     182,  338 
:;77.    327  -:s:57  ;      19,    102—208.     Pull.    Agri  ■ 
Intell..    1916,   7,  !lll»-945. 

Till-:  nitrogen-fixing  organisms.  Clostridium  Pas- 
h  iir'm mini  ami  Azotobacti r  chroococcum,  were  found 
to  he  very  prevalent  in  Russian  soils,  and  the  power 
of  the  former  was  slightly  greater  than  that  of  the 
latter.  The  organisms  which  act  in  combination 
with  the  nitrogen-fixing  bacteria  of  upper  soil 
strata  are  very  numerous  and  play  a  most  important 
role  in  soil  activity  ;  and  the  synerget  ic  activity 
of  both  kinds  varies  with  the  species  and  the 
environment.  In  some  cases  the  species  which 
were  added  to  the  cultures  of  nitrogen-fixing 
bacteria  supplied  the  carbon  compounds  necessary 

tor  the  latter  to  fulfil  their  specific  function: 
aerobic  organisms,  such  as  Azotabartcr  chroororrum 

favour  the  activity  of  anaSrobes,  e.g.,  Clostridium, 

by  creating  an  oxygen-free  atmosphere;    and  the 

injurious,  acid  disassimilation  products  of  Clos- 
tridium are  neutralised  by  the  alkaline  product  of 
the  azotobacter.  The  optimum  form  of  micro 
organic  combination  is  that  of  symbiosis  between 
aerobe  and  anaerobe,  and  especially  between  the 
species  mentioned.  To  investigate  the  inter- 
dependence of  nitrogen  fixation  and  the  consump- 
tion of  non-nitrogenous  organic  substan.  -. 
Azotobacter  and  Clostridium,  isolated  from  different 
soils,  were  cultivated  in  a  medium  containing 
in  100  c.c.  :  80  c.C  drinking  water,  20  e.e.  linseed 
extract  (.*.',,  ).  2  grins,  dextrose.  Ill  grin,  potassium 
phosphate.    005    grin,    magnesium    sulphate,    and 

0-5    grm.    calcium    carbonate.     The    experiments 

lasted  six  weeks,  and  at  intervals  of  five  days, 
sugar  and  nit  rogen  determinations  were  performed 
'I'he  i  urves  obtained,  representing  nitrogen  fixed 
and  sugar  consumed,  ran  parallel,  and  showed 
unmistakably  that  a  close  relation  existed 
between  the  assimilation  and  the  disassiiuil.it  ion 
processes  in  the  cell:  they  showed  continuous 
increases  unt  il  the  sugar  was  used  up,  the  maximum 

rise  taking  place  between  t  he  fifth  and  the  fifteenth 

day.  Although  the  absolute  amount  of  nitrogen 
fixed  in  the  first  live  days  was  very  small,  it   was 

relatively  much  greater  than  the  quantity  ol  sugar 

consumed.  'I'he  efficiency  diminished  after  this 
period,  and  during  the  last  live  days  it  remained 
stationary. — E.  H.  T. 

Phosphorus  penloxide  [in  fertilisers] ;  Determination 
mil  r   citrate   digestion.     <>.    C.   Smith. 


1 


Ind.  Eng.  (hem..  191  (i,  8,  1127—1128. 


By  the  following  method  it  is  possible  to  obtain  in 

less  than  one  hour  a  clear  solution  from  the  filter 
paper  and  residue  remaining  after  digesting  with 
neutral  ammonium  citrate  solution,  and  tillering, 
in  t  lie  anal;,  sis  of  fertilisers.  'I'he  paper  and  residue 
(from  a  2-grm.  Sample)  are  digested  with  10  v.r.  of 

concentrated  sulphuric  acid  and  50  c.<-.  of  nitric 
acid  (1:1)  until  white  fumes  appear,  when  1 — 2 
c.c.  of  concentrated  nitric  acid  is  added  to  the 
boiling    solution    and    digestion    continued    until 
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white  fumes  again  appear.  These  operations  are 
repeated  until  the  solution  is  colourless,  afterwhieh 
the  usual  procedure  is  followed. — A.  8. 

Plants  :  Mechanism  of  absorption  of  mills  in  -  — . 
K.  Pantanelli.  Rend.  Accad.  8c.  Pis.  Mat. 
Napoli,  1915  [in],  21,  55—63.  .1.  Chem.  Soc, 
1010,  110,  i..  S71— S73. 

Tin-,  author  has  made  extensive  series  of  experi- 
ments on  the  absorption  of  many  different  sails 
from  their  solutions  by  fresh-water  plants,  terres- 
trial plants,  yeast,  and  marine  algae.  The  last 
iw<>  classes  of  rrganisms  were  totally  immersed 
in  the  solutions,  whilst  only  the  roots  of  the  laud 
plants  were  immersed,  after  the  plants  had  been 
reared  in  nutrient  solutions.  The  principal  results 
obtained  are  briefly  as  follows.  In  general,  the 
absorption  of  one  ion  of  a  salt  is  quite  independent 
u|'  I  he  absorption  of  the  other.  In  a  few  eases. 
the  two  ions  of  a  salt-  are  absorbed  proportionally, 
the  absorption  being  apparently  one  of  undis- 
sociated  molecules,  but  in  all  such  cases,  either 
the  salt-  contains  a  toxic  ion  which  alters  or  tends 
to  alter  the  osmotic  properties  of  the  plasma,  as  is 
shown  by  the  suoseqeunt  behaviour  of  the  same 
celts  towards  plasmolytic  agents,  and  towards  the 
penetration  of  dyes,  etc.,  or  both  ions  have  nutrient 
properties,  or  both  have  toxic  or  unfavourable 
properties.  That  the  proportional  absorption  of 
the  ions  is  accidental  is  shown  by  the  fact  that 
the  same  ions  in  the  same  salts  are  absorbed  by 
some  plants  in  equivalent  proportions,  whereas 
by  other  plants,  or  even  by  the  same,  plants  under 
different  external  cr  internal  conditions,  they  are 
absorbed  in  proportions  quite  different  from  those 
corresponding  with  undissociated  molecules.  In 
some  eases  the  cation  and  in  others  the  anion  is 
absorbed  the  more,  in  accordance  with  the  pre- 
ference which  each  species  of  plant  exhibits. 
Comparison  is  drawn  between  the  results  obtained 
with  two  salts  having  one  common  ion,  whilst  the 
other  ion  is  harmful  in  one  case  and,  although 
similar,  nutrient  or  useful  in  the  other,  for  instance. 
with  barium  and  calcium  chlorides,  lithium  and 
potassium  nitrates,  ammonium  and  potassium 
s\ilphates,  zinc  and  magnesium  sulphates,  potassium 
arsenate  and  phosphate.  In  most  cases  there 
is  complete  independence  in  the  absorption  of  the 
two  ions,  the  useful  cation  penetrating  with  the 
same  rapidity  in  presence  of  a  nutrient  anion  as  if 
accompanied  by  a  poisonous  anion;  the  latter, 
however,  remains  outside,  whereas  the  nutrient 
anion  enters  the  plant  in  large  amount.  Similar 
relations  govern  the  behaviour  of  a  useful  anion 
towards  nutrient  and  harmful  cations.  In  a  few 
instances,  the  absorption  of  a  nutrient  cation  was 
found  to  be  restricted  by  the  presence  of  a  harmful 
anion,  and  vice  versa.  No  case  has  been  observed 
in  which  the  absorption  of  a  toxic  ion  is  facilitated 
by  an  accompanying  nutrient  ion.  During  the 
initial  stages  of  the  growth  of  plants  in  these  salt 
solutions,  increase  of  acidity  or  alkalinity  of  the 
external  solution  occurs  in  consequence  of  the 
predominating  absorption  of  one  of  the  two  ions. 
After  some  hours,  or  sometimes  days,  the  cell 
exhibits  the  power  to  develop  in  the  liquid  a  more 
favourable  degree  of  acidity,  this  being  attained 
by  the  excretion  of  other  ions  ;  this  effect  is  most 
marked  with  the  marine  algae.  Whilst  those  ions 
which  readily  enter  the  cells  do  so  with  such 
rapidity  that  the  concentration  inside  may  exceed 
that  outside  after  a  few  moments,  those  showing 
the  opposite  behaviour  do  not,  as  a  rule,  reach 
a  state  of  equilibrium  except  in  those  cases  where 
they  are  supplied  in  toxic  concentration  and  alter 
completely  the  osmotic  properties  of  the  plasma. 
Further,  the  absorption  of  ions  of  the  first  type 
is  not  continuous,  but  resembles  the  damped 
vibration  of  a  pendulum,  a  large  and  vigorous 
absorption  being  followed  by  a  partial  excretion 


of  the  same  ion  and  then  by  a  second  smaller 
absorption  and  an  excretion,  and  so  on,  these 
processes  being  repeated  until  a  definite  proportion 
is  established  between  the  internal  and  external 
concentrations  of  the  particular  ions.  The  curves 
connecting  the  proportion  of  ion  absorbed  under 
similar  conditions  with  the  concentration  are 
typical  adsorption  isotherms  for  all  ions,  although 
the  curves  for  the  two  ions  of  a  salt  do  not  coincide 
and  vary  with  the  specific  organism  and  with  other 
factors.  As  regards  the  mechanism  of  these  pro- 
cesses the  conclusion  is  drawn  that  the  absorption 
of  salts  insoluble  in  the  lipoids  is  possible  only 
in  so  far  as  these  salts  are  dissociated.  The 
absorption  is  facilitated  by  the  presence  of  H'  or 
OH'  ions  in  the  external  solution  or  in  the  plasma. 
Confirmation  is  obtained  of  the  independence  of  the 
absorption  of  water  from  that  ot  the  ions  present 
in  it,  cellular  colloids  thus  exhibiting  the  pro- 
perty of  negative  adsorption. 

Nitrites     and    ammonia  ;      Presence     of    in 

diseased  plants  :  its  significance  with  regard  to 
crop  rotation  and  soil  depletion.  P.  A.  Boncquet. 
J.  Ainev.  Chem.  Soc.  1916,  38,  2572 — 2576. 

The  presence  of  nitrites  in  plant  tissues,  in  the 
cases  observed,  comprising  the  sugar  beet,  tobacco 
leaves,  potato  leaves  and  tubers  amongst  others, 
is  due  to  the  reducing  power  of  internal  bacteria, 
and  this  reduction,  which  may  proceed  as  far  as 
ammonia,  is  the  cause  of  the  nitrogen  starvation 
of  plants  affected  by  certain  peculiar  diseases. 
Starvation  may  occur  even  when  the  soil  Is  rich 
in  nitrates,  and  these  nitrate-reducing  bacteria 
may  be  a  direct  factor  in  soil  depletion  where  crop 
rotation  is  not  practised,  owing  to  the  increased 
virulence  and  invading  power  of  the  micro- 
organisms. A  lack  ot  crop  rotation  provides  soil 
organisms  a  better  opportunity  to  establish  them- 
selves in  the  veins  and  tissues  of  plants  by  means 
of  adaptation. — G.  P.  M. 


Patents. 


Seeds;    Treatment  of  - 


[before  solving],     C.   E. 


De  Wolf,  London,  and  II.  E.  Pry,  Dorchester. 
Eng  Pat.  102,081,  Peb.  14,  1916.  (Appl.  No. 
2172  of  1910.) 

The  productivity  of  seeds  may  be  increased  by 
steeping  them,  before  they  are  sown,  in  natural 
mineral  waters  such  as  are  used  for  medicinal 
purposes.  Cereals  are  treated  for  24  hours,  or 
for  a  shorter  period  if  an  electric  current  be 
passed  through  the  liquid  (0-7 5  amp.  per  10  gallons). 
The  steeping  is  carried  out  in  wooden  or  earthen- 
ware tanks  ;  the  seeds,  which  should  not  exceed 
18  in.  in  depth,  must  be  well  immersed  and  the 
liquid  o'ccasionally  stirred.  The  treated  seeds  are 
either  dried  at  about  90°  F.  (32°  C),  or  spread  on 
a  floor,  sprinkled  with  petroleum  at  the  rate  of 
£-pint  per  bushel,  and  turned  over  three  or  four 
times  ;  they  should  then  be  sown  as  soon  as 
possible.— E.  H.  T. 

Soil ;  Process  for  increasing  the  productive  power  of 

the .     J.  J.  W.  II.  van  cler  Toorn.      Fr.  Pat. 

480,509,  Dec.  23,  1915. 

See  Eng.  Pat.  24,778  of  1914  ;  this  J..  1916,  268. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Galactose  and  dextrose  ;    Variations  in  the  rotatory 

power    of in     aqueous     propyl    alcohol    of 

different  concentrations.     D.  Poulkes.    .1.  Pharm. 

Chim.,  1916,  14,  364      366. 

The  rotatory  power  of  galactose  in  propyl  alcohol 

diminishes    "with     increase     in     the     concentration 

of    the    alcohol:      with    dextrose,    however,    the 
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rotatory  power  increases  with  the  concentration 
of  the  alcohol,  results  which  are  parallel  with 
those  obtained  by  C.  Tanret,  in  ethyl  alcoholic 
solut  inn.     i.e. 

Quantitative  microscopy.     Wallis.     See   XXIII. 

Patent. 

Sugar:    Mi  On  id  of  recovering from  mat 

II.  A. Vail.:/.  BayCity,  Mich.  U.S.  Pat.  1,204.617, 
Nov.  14,  1910.    Date  of  appl.,  Jan.  11,  1016. 

MAB6ECUITE  is  placed  in  a  receptacle  containing 
a  screen  on  which  a  uniform  layer  of  sugar  crystals 
i-  deposited  by  applying  air  pressure  bo  oi 
of  the  screen  and  alternately  immersing  the 
in,  and  withdrawing  it  from,  the  massecuite. 
The  layer  of  crystals  is  afterwards  washed  with 
steam  under  pressure  ami  then  dissolved  by 
introducing  a  solvent  into  the  receptacle  and 
agitating  the  screen.  The  screens  may  be  in  the 
form  ol  disc-shaped  chambers  with  perforated 
walls  mounted  on  a  rotating  hollow  shaft  inside 
a  horizontal  cylinder. — J.  11.  L. 


XVIII.— FERMENTATION    INDUSTRIES. 

Alcohol;  An  an  unite  aeration  method  for  the 
extermination  of — —in  fermentation  mixtures. 
A.  W.  Doa  and  A.  R.  Lamb.    J.  Amer.  ('hem. 

.  liiKi.  38,2561—2508. 

Thk  isolation  of  alcohol  from  fermentation  mixtures 
in  a  concentration  suitable  for  oxidation  to 
acetic  acid  cannot  be  carried  out  quantitatively  by 
distillation  methods  even  from  a  saturated  salt 
solution.  Results  accurate  to  within  1-5%  were, 
however,  obtained  by  aspirating  air  at  the  ordinary 
temperature  through  the  dilute  alcoholic  liquid 
saturated  with  ammonium  sulphate,  and  absorbing 
the  alcohol  in  concentrated  sulphuric  arid.     The 

aeration  train  consists  of  a  guard  tube  containing 
oxidising  solution,  the  alcoholic  solution  con- 
taining ammonium  sulphate  in  a  gas  washing 
bottle,  and  two  tubes  containing  the  sulphuric 
acid.  Air  is  drawn  through  at  the  rate  of  about 
25  litres  an  hour,  for  8 — 10  hours,  when  ppai  tically 
all  the  alcohol  will  have  been  absorbed  bj  the 
sulphuric  arid.  The  alcohol  sulphuric  a.  id  solution 
is  then  mixed  with  10 — 15  grms.  of  bichromate  in 
aqueous  solution  and  after  standing  15  minutes 
the  acetic  acid  is  distilled  off,  .are  being  taken 
that  the  volume  of  liquid  does  not  get  too  small, 
and  distillation  being  continued  until  all  the 
volatile  acid  has  passed  over.  The  distillate  is 
titrateil  with  standard  baryta  solution.  Volatile 
fatty  acids  in  the  fermentation  mixture  are  not 
volatilised  under  the  conditions  described  above. 
Acetone,  though  volatilised,  is  hut  slightly  oxidised  : 
metlnl  alcohol  is  almost  completely  oxidised  to 
carbon  dioxide  and  water,  but  esters  such  as 
ethyl  acetate  interfere  with  the  determination 
and  must  he  estimated  separately.—  <•.  P.  .M. 

p-Qtucostdase  :     Jnfluenct    of   acetic    acid    on    the 
'Jietic    unit    hydrolytic    action    of —  .        1;. 
Bourquelol   and    \.    \ni,,-\ .     ,1,   Pharm.  China 
1916.  14,  35n— 303.     (See  this  J.,  1915,  728.) 

Tin-  catalytic  effect,  at  the  ordinary  temperature, 
of  p-glurosidase  (contained  in  emulsin)  on  the 
synthesis  of  fj-methyl-d-glucoside  in  aqueous 
methyl  alcohol,  is  almost  unaffected  i>\  1  he  presence 
of  acetic  acid  in  quantities  below  0T0  grm.  per 
100  c.c.  The  synthetic  action  decreases,  nowei  er, 
with    further    increase    in    the   acetic    acid    and 

reach's   zero   in   presen f  '2  grms.  of  acid   per 

100  c.c.     The  hydrolytic  action  of  the  enzyme, 


under  similar  conditions,  is  also  diminished  when 
the  acetic  acid  exceeds  0-10  grm.  per  1(10  c.c. 
This  diminution  in  activity  is  shown  to  bo  due  to 
an  actual  destruction  of  the  enzyme.  o-Glucosi- 
dase.  the  similar  enzyme  present  in  bottom 
fermentation  beer  yeast,  is  much  more  sensitive. 

—  F.C. 

Patents. 

Enzyme- filters.  M.  Kiutsi,  Hakodate,  Japan.  Ene. 
Rat.  l'f..0!><>.  Nov.  15,  1915.  Under  Int.  Conv.. 
Nov.  15,  1914. 

A  SECTION  of  the  stem  of  bamboo  or  other  plant 
of  the  Graminacea,  open  at  tin'  ton  and  closed  bj 
a  node  at  t  he  hot  torn,  is  converted  into  a  cylindiii 
dialysing  vessel,  hy  removing  the  outer  layers  of 
the  stem,  leaving  the  thin  inner  membrane  int-i<  t. 
and  then  repeatedly  extracting  with  boiling  water. 

It  is  claimed  that  if  such  a  vessel,  idled  with 
urine,  serum,  or  other  liquid  containing  enzymes, 
is  immersed  in  water,  the  enzymes  alone  will  pass 
through  the  membrane. — J.  II.  L. 

Wine  ;     Process  for   ageing .      A.    Rarhman. 

Berkelev.  Cal.     U.S.  Pat.   1,204,669.   Nov.   14. 
1916.    Date  of  appl.,  July  28,  1913. 

A  CONTINUOUS  current  of  wine,  flowing  under 
pressure,  enters  a  large  vessel  whereby  its  vekx 
is  greatly  reduced.  In  the  vessel  it,  is  heated  and 
subjected  to  an  electric  current,  and  on  leaving 
it  communicates  its  heat,  in  a  counter  current 
apparatus,  to  fresh  wine  flowing  towards  th« 
Vessel. — J.  H.  I,. 

Beverages  :    Process  of  manufacturing  \ni ferment rd 

.  H.Heuser, Chicago, Til.  U.S. Pat.  1,204,869, 

Nov.  II.  1916.     Date  of  appl.,  June  12,  L916. 

A  THICK  mash  of  grain  containing  proteins,  is 
subjected  to  proteolysis  by  means  of  Lactic  bacti 

between  20°  and  40  C.  The  bai  teria  nay  subse- 
quently  he  .lest  roved  by  addition  of  hot  water, 
and  after  the  acidity  has  been  reduced,  the  liquid 
may  be  separated  from  the  solid  matter  and 
hopped. — J.  II.  L. 

Enzyme     fitters.      M.     Kiutsi.     Fr.     Pat.     480,336, 
Nov.   15,   1916. 

See  Eng.  Pat.  16.096  of  1915:  pr  ceding. 


XIXa.— FOODS. 

Food    colouring    substances  :    Use    of   the    svsstro- 

photometer  for  the  examination  of .     W.  E. 

Mathewson.     .1.    Vssoc.  Off.    Igric.  Chem.,  I9I«. 
2,  164      lb'.'. 

By  means  of  .1  Keen  Martens  spectrophotometer 
fitted  with  a  Rutherford  prism  the  author  has 
determined    the   absorption    by  dye   solutions   of 

light    of    various    wave    lengths.      The    results    fire 

calculated  into  "extinction  coefficients,"  e,  using 

the    formula  :    e  -  log    tan  a,  *  log  cotan  a..,  where 

a,  and  o.  represent  the  angular  readings  with  the 
Schulz  glass  cube  before  the  right  and  left  parts 
of  the  slit,  respectively.  The  rest  Its  foi  seven 
permitted  dyes  (Naphthol  Fellow  s.  Orange  I. 
Ponceau  3R.  Krythrosine,  Amaranth.  Indigo- 
Carmine,  and  Right  Green  SI'  Yellowish)  are  given 
in  tabular  form,  the  figures  corresponding  n  it  b  the 
values  for  0-001%  solutions,  'i  he  determination 
of  a  dye  is  made  by  determining  the  approximate 

concentration  of  its  solution  by  the  use  of  this 
table,  changing  the  concentration,  if  necessary,  so 
that  the  values  for  e  will  be  from  0  6  to  100  in  the 
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region  of  maximum  absorption,  making  a  standard 
solution  of  the  same  calculated  concentration  from 
a  pure  colour,  and  determining  the  absorption 
constants  for  each  under  the  same  conditions. 
The  method  is  applicable  to  dyes  other  than  those 
mentioned,  to  natural  colouring  substances,  and 
to  mixtures  of  dyes. — \V.  P.  S. 

Coal-tar  dyes  :   Modification  of  Price's  method  for 

the  separation  of  the  seven  permitted to  include 

Tartrazine.     C.    Estes.     J.    Ind.    Eng.    Chem.. 
1916,  8,  1123—1 121. 

According  to  Food  Inspection  Decision  104, 
Tartrazine  may  be  used  in  the  United  States  to 
colour  food  products,  in  addition  to  the  seven 
colours  previously  permitted.  Price's  scheme  for 
the  separation  and  detection  of  the  permitted 
colours  (this  J..  1012,  41)  has  therefore  been 
modified  so  as  to  include  Tartrazine.  The  dyes 
are  first  isolated  by  dyeing  on  to  wool  from  a 
slightly  acid  aqueous  solution,  and  then  removed 
from  the  wool  by  boiling  with  a  very  dilute  solution 
of  ammonia.  A  small  quantity  of  the  separated 
dyes  is  triturated  with  25  c.c.  of  a  supersaturated 
solution  of  ammonium  sulphate,  filtered,  and  the 
residue  washed  with  small  portions  of  the  ammo- 
nium sulphate  solution.  The  residue  is  examined 
as  described  by  Price  (toe.  eit.).  The  solution  may 
contain  Amaranth,  Tartrazine,  and  a  small 
quantity  of  Naphthol  Yellow  S.  The  Naphthol 
Yellow  is  removed  by  shaking  several  times  with 
ethyl  acetate  until  the  latter  is  no  longer  coloured 
yellow,  and  Amaranth  and  Tartrazine  are  extracted 
from  the  residual  aqueous  solution  by  means  of 
acetone.  The  acetone  solution  is  diluted  with 
water,  evaporated  to  expel  the  acetone,  then 
supersaturated  with  sodium  chloride,  filtered,  and 
the  filter  and  residue  washed  with  a  supersaturated 
solution  of  sodium  chloride  until  the  washings  are 
no  longer  coloured  yellow.  Tartrazine  is  separated 
in  a  pure  state  from  t lie  sodium  chloride  solution 
by  adding  excess  of  glacial  acetic  acid  or  concen- 
trated hydrochloric  acid  and  extracting  with 
acetone,  and  Amaranth  is  separated  in  a  similar 
manner  from  the  residue  on  the  filter. — A.  S. 

Crude  fibre  ;  Determination  of .     C.  E.  Mangels 

and   P.   F.   Trowbridge.     J.   Assoc.   Off.   Agric. 
Chem.,  1916,  2,  132—134. 

The  following  method  was  found  to  be  rapid  and 
to  yield  satisfactory  results.  The  fat-free  substance 
was  mixed  with  200  c.c.  of  1-25%  sulphuric  acid, 
heated  to  boiling,  and  boiled  for  exactly  30  mins.  ; 
the  mixture  was  then  filtered  through  muslin 
(98  by  102  threads  per  sq.  in.),  the  insoluble 
portion  washed  with  hot  water,  and  then  boiled 
for  30  mins.  with  200  c.c.  of  1-25%  sodium  hydr- 
oxide solution.  The  alkaline  solution  was  filtered 
through  the  same  muslin  filter,  and,  after  washing, 
the  residue  was  rinsed  into  a  Gooch  crupible, 
washed  with  alcohol,  dried  at  102°  C,  and  weighed. 
The  contents  of  the  crucible  were  then  ignited  and 
re-weighed,  the  difference  between  the  two  weights 
giving  the  amount  of  crude  fibre  present.  The 
results  obtained  were  slightly  higher  than  those 
found  by  (lie  official  (American)  method,  e.g., 
11-08%  against  1012%.  Still  higher  results  were 
obtained  when  the  filtration  after  the  acid  digestion 
was  omitted. — W  P.  S. 

Agar     agar  ;     Analysis,     purification,     and     some 

chemical  properties  of .     C.  R.  Fellers.     J. 

Ind.  Eng.  Chem..  1916,  8,  1128—1133. 

Analysis  of  fifteen  samples  of  agar  from  widely 
different  sources  gave  the  following  results  : — 
moisture,  14-57 — 17-84  (average  16-57)  ;  protein 
(Nx6-25),  1-53—3-26  (2-34),  nitrogen-free  extract, 
72-72—78-21    (7615);     ether   extract,    017—0-45 


(0-30)  ;  crude  fibre,  0-39—1-50  (080)  ;  ash,  308— 
5-68  (3-85);  and  silica,  0-31 — 1-11  (average  0-68) 
per  cent.  A  specially  purified  commercial  agar  foi 
bacteriological  purposes  contained  :  moisture,  5-72: 
protein,  114  ;  nitrogen-free  extract.  89-25  ;  ether 
extract,  0-32  ;  crude  fibre,  0-45  ;  ash,  3-12  ;  silica. 
0-29  per  cent.  High  ash  or  silica  content  i* 
indicative  of  an  inferior  product.  An  aqueous 
solution  of  agar  is  acid  to  phenolphthalein.  A 
purified  agar  for  use  in  bacteriological  work  where 
a  gelatinising  agent  containing  a  minimum  of 
nutrients  is  desired,  may  be  prepared  by  washing 
agar  shreds  in  a  dilute  solution  of  acetic  acid, 
washing  out  the  acid,  dissolving  the  agar  to  a  5% 
solution,  and  pouring  the  hot  solution  slowly  into 
a  large  volume  of  95%  alcohol  or  acetone.  The 
precipitated  agar  contains  considerably  less  nitrogen 
than  the  original  material.  Part  at  least  of  the 
nitrogen  compounds  present  in  agar  is  available 
as  nutriment  for  micro-organisms.  The  setting 
power  of  aqueous  solutions  of  agar  is  not  destroved 
by  acid  or  alkali  between  the  limiting  concentra- 
tions of  4-5%  IIC1  and  5%  NaOH  ;  but  if  the 
solution  be  heated  for  15  mins.  under  a  pressure  of 
1  atmosphere  the  range  of  concentrations  within 
which  solidification  occurs  is  reduced  to  from  2  % 
HC1  to  4-5%  NaOH.  The  gelatinising  power  is 
increased  by  addition  of  peptone  and  slightlv 
diminished  by  potassium  chloride. — A.  S. 

Quantitative  microscopy.    Wallis.     See  XXIII. 

Patents. 

Sterilising    and    preserving    alimentary    products  ; 

Method  of and  means  therefor.     C.  Jovignot. 

Paris.     Eng.  Pat.  1275.  Jan.  16,  1914.     Ondei 
Int.  Conv.,  Jan.  18,  1913. 

The  receptacle  containing  the  food  is  closed  with 
a  double  lid,  the  lower  lid  being  a  thin  metal  sheet, 
a  portion  of  which  is  perforated  with  small  holes, 
and  the  outer  lid  being  of  stouter  metal  with  one 
or  more  perforations.  Between  the  two  lids  is 
a  layer  of  cotton  or  other  filter  material.  In 
another  form  of  construction  a  single  lid  is  used, 
perforated  with  one  hole,  through  which  passes 
a  short  tube  with  a  thin  plate  or  disc  attached 
to  its  inner  end.  The  space  between  the  plate  and 
lid  is  packed  with  the  filtering  material.  The 
side  of  the  tube  is  perforated  so  as  to  allow  an  air 
passage  from  the  exterior  through  the  filter  to  the 
interior.  Sterilisation  is  effected  in  a  steam  or 
air  steriliser,  and  when  completed  the  receptacles 
are  allowed  to  cool  in  presence  of  air  or  an  inert 
gas.  When  cold,  the  openings  in  the  outer  lid 
are  closed  with  solder. — J.  II.  J. 

Cereal  preparations.     W.  A.   Rullmm,  Red   Hank, 
X.J..  U.S.A.     Eng.  Pat.  16,531,  Nov.  23,  1915. 

Barley  and  wheat  grains  are  steeped  separately  for 
two  days,  then  placed  in  heaps  about  14  in.  higk 
and  allowed  to  stand  for  germination  to  lake 
place.  The  heaps  are  aerated  and  moistened 
at  intervals.  After  germination  the  rootlets  are 
removed,  the  wheat  is  ground  to  a  pulp,  and  to  it 
is  added  half  its  weight  of  the  mailed  barley  in  the 
form  of  extract.  The  mixture  is  heated  at  100"  F. 
(38°  C.)  for  anhour.  at  153°  F.  (67°  C.)  for  15  mins., 
and  at  156°  F.  (69°  C.)  for  15  min^.  with  stirring, 
when  part  cf  the  starch  is  converted  into  maltose, 
and  dextrin.  11  is  now  heated  at  165'  I'.  (74°  *'.) 
for  15  mins.,  20%  of  agar-agar  added,  and  the 
heating  continued  fcr  half  an  hour.  Alter  cool- 
ing, salt  and  yeast  are  added,  the  mass  allowed 
to  stand  for  12  hour*,  and  baked.  It  is  then 
reduced  to  a  granular  form,   and   consists  "f    75% 

of  nitrogenous  matter,  starch,  maltose,  and  dei 
Irin.  and  25%  of  bran  and  agar-agar. — J.  II.  J. 
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Flesh  of  bovine  animals  :  Preparation  of for  use 

as  human  food.     .1.   Balzari.     Fr.   Pat.    180,087, 
Oct.  28,  1915. 

Bke  Eng.  Pat.  15,559  of  L915  ;  this  J.,  1916,  1175. 

Cheese  :    Process   of  sterilising  ami    product 

,.;,  m — s«.  .1.  1,.  Kraft.  Chicago.  Eng. 
Pat.  102,453,  June  28,  1916.  (Appl.  No.  9102 
of  1916.)     Under  Int.  Conv.,  Mar.  2o,  1916. 

See  U.S.  Pat.  1,186,524  of  1916  j  this  J..  1916,  Mil. 


XIXb.- WATER  PURIFICATION  ;  SANITATION. 

Sewage;  Recovery  of  fats  am!  ,iiin><ir>,  compounds 
,,-••111  -.  S.  Rideal.  Assoc,  of  Managers  of 
Sewage  Disposal  Works.  Chem.  Trad.-  .1.. 
1916,  59.  57  1       572. 

Pressed  dry  sewage  sludge  may  contain  as  much 
as  8%  "I  fai  which  '-an  be  extracted  by  means  of 
a  solvent  ;  thelowesl  Bgure  is  3-5%  and  the  average 
ii  peace-time  sludge  is  probably  5%.  Assuming 
that  tin-  percentagi  a  of  tat  in  sewage  from  military 

amps  and  from  towns  an-  the  same,  it  is  est  i  mat  id 

that  tlic  camps  in  this  count  ry  would  yield  400  cwt . 
of  fats  daily,  and  the  rest  of  the  population  1000 
cwt.;  probably  not  mora  than  20",,  of  this  is 
saponifiable,  s<>  that  tin-  daily  yield  of  glycerin, 
with     HI",,    recovery,    would     amount     to    8    cwt. 

and  80  cwt.  respectively.  Before  tin-  war,  from 
12  to  15  tons  of  fat  per  day  was  recovered  at 
Bradford,  and  was  valued  at  us  to  £10  per  ton. 
In  Dresden  it  was  the  practice  to  separate  the 
sludge  mechanically  ;  after  partial  drying  it.  con- 
tained  13-35%  of  fat  which  was  extracted  by 
ethylene  trichloride. 

The  production  oi  gas  from  sludge  was  studied 
in  Taiis  by  Cavel  in  1912  ;  the  sludge  was  burnt 
with  20%  of  coke  in  a  producer,  giving  a  gas  of 
3500  cals.  per  cub.  m.  It  was  estimated  that  from 
Paris  and  the  Seine  Departments  ;;tl(l  tons  ol  dry 
Bludge  could  be  obtained  daily,  yielding  24,500 
cub.  m.  of  gas  worth  1  l7,iMiii  fr.  per  annum.  These 
gases  might  be  vised  in  the  Heusler  engine,  in 
which  the  nitrogen  compounds  are  recovered. 

If  all  the  nitrogen  in  sewage  could  he  recovered. 

it  is  estimated  that  our  military  camps  would  yield 
11,640    tons    per  annum    and    the   civil    population 

116,400  tons,  it  is  suggested  that  the  free 
ammonia  should  he  recovered  from  sewage  by 
heating,  possibly  after  addition  of  lime;  heat 
exchangers  an-  now  designed  to  work  with  a  very 
small  loss  of  energy,  so  that  the  removal  of  the 
tree  ammonia  from  a  tank  effluent  is  not  impossible. 
Another  method  suggested  to  recover  the  free 
ammonia  is  by  means  of  air.  hi  the  ordinary 
process  of  aeration  and  activation,  the  escaping 
gases  do  not  contain  ammonia,  but' when  air  is 
passed  through  ordinary  sewage,  the  ammonia 
is  removed.  If  the  "activation"  is  carried  out 
in  presence  of  lime,  nitrification  will  probably  not 
be  complete  and  some  ammonia  will  lie  present  in 
i  be  escaping  gases.  Dried  activated  sludge,  with 
10",,  moisture,  contains  5  to  9_%  of  nitrogen,  and 
if  retort  ed.  should  give  higher  yields  of  ammoniaca] 
liquor  than  are  obtained  from  coal  in  gas  works. 

To  recover  nit  rates  from  diluents  after  oxidation 
of  ammonia,  it  is  suggested  that  a  filter  bed  with 
no  effluent  drain,  protected  from  rainfall,  might  be 
irrigated  with  the  effluent,  so  that  the  nitrates 
would  become  graduallj  concentrated  by  evapora- 
tion. 

Fume  poisoning  from  nitric  ami  mixed  <"  ids.  L.  A. 
I),-  Blois.  National  Safety  Council,  Chem. 
Section,  Detroit, Oct.,  l!»10.  J.  Did.  Eng.  Chem.. 
L916,  8,  1  li.^ — 1163. 

The  best  means  of  preventing  poisoning  by  nitrous 


fumes  in  works  where  nitric  acid  and  mixed  acid 
are  used,  is  the  provision  of  efficient  ventilation. 
In  the  E.  I.  ilu  1'ont  de  Nemours  Powder  Co.'s 
works,  the  fumes  are  removed  by  means  of  large 
down-draught  exhaust  fans.  The  earthenware 
pots  in  which  cotton  is  nitrated  are  placed  in 
partial  enclosures  over  slatted  openings  through 
which  the  fumes  can  be  drawn  at  a  velocity  of 
about  830  ft.  per  minute  between  the  slats  with 
full  opening,  and  in  some  cases  125011  ft.  per  minute 
close  tu  the  top  of  the  pot.  Before  an  efficient 
exhaust    system    was  developed,   good   results   were 

obtained    by    spraying    ammonia    or    ammonium 

carbonate'  solution  directly  into  the  air  by  com- 
pressed air  atomisers.  Each  atomiser  consumed 
about  2]  cub.  in.  of  ammonia  solution  of  :;0"  15. 
(sp.gr.  n  875)  per  hour  at  an  air  pressure  of  25  lb., 
and  tins  was  sufficient  to  neutralise  "  rather  dense  " 
fumes  over  an  area  of  about  1252  Sq.ft.  of  floor 
surface.  Respirators  are  not  generally  very 
satisfactory.  The  most  efficient  type  was  an 
aluminium  respirator  having  an  exhaust  valve 
and    inflated     rubber    face-cushion,    and    with    the 

usual  sponge  replaced  by  a  disc  of  "  Filtros," 

in.  ilia  in.  by  1  |  in.  t  hick,  lit  t  ed  with  rubber  gaskets 
and  moistened  with  a  20%  solution  of  caustic 
potash.  Tlie  dis.s  may  be  washed  and  recharged 
until  the  pores  are  blocked,  when  they  can  bi- 
n-placed   at    a    cost    of    about    25    cents    (Is.    OJd.). 

—A.  S. 

Formaldehyde  ami  potassium   permanganate  fumi- 
gant.     J.U.  Hill.     Pharm.  J.,  1916,97,689-590. 

THE  usual  method  of  using  the  fumigant  is  to  add 

8  oz.  of  permanganate  crystals  to    10   ti.  oz.  of 

commercial  formalin,  a  mixture  which  is  sufficient 
to  fumigate  a  room  containing  500  cl>.  ft.  of  air. 
The  heat  of  reaction  is  sufficient  to  vaporise  a  large 
part  of  t  he  formal  in,  but  a  considerable  proportion 
of  the  f(  rmaldehyde  is  wasted  owing  to  .  onversion 
into  formic  acid.  The  nature  of  the  reaction  is 
indicated  by  the  following  equations: — (1) 
3HCOH  +  2KMnO.=  3HCOOH  |  K  ,o  .  2.\lnOt. 
(2)  K,0  +  21ICOOII  2IICOOK  >  11,(1.  (.'!) 
3HC00H  I  2KMnOj  K.CO,  |  2MnO  3B  .<  > 
2C()2.  The  presence  of  formate  in  the  liquid  at  t la- 
end  of  the  reaction  was  proved  by  the  reduction  of 
mercuric  chloride  solution  to  metallic  mercury, 
and  by  the  formation  of  ferric  formate.  Fumiga- 
tion by  formaldehyde  can  be  effected  without 
danger  by  direct  bulling  of  formalin  in  an  open 
vessel.  Fumigation  may  in-  replaced  with  advan- 
tage   by    direct    spraying    of    a    1  %    solution  of 

formaldehyde  on    the    walls.      ,T.    H.  .1. 

I.,  „,l  arsenate  :  Boiling  method  for  the  determination 
of   water-soluble    arsenic    in      — .     G.    I'.    Graj 

and  A.  W.  Christie.      .1.   Ind.   Eng.  Chem..   1916, 
8,   1100      I  I  13. 

Tut-:  soluble  arsenic  compounds  in  commercial  lead 
arsenate  preparations  can  be  completely  extracted 
by  boiling  with  water  for  5 — 10  mins.,  whereas 
complete  extraction  is  almost  impossible  by 
digesting  with  cold  or  tepid  water  as  in  the  pro- 
visional methods  recognised  by  the  Association  of 
Official  Agricultural  Chemists  (U.S.A.).  .No  solu- 
tion or  hydrolysis  of  lead  arsenate  occurs  even  on 
prolonged  boiling  with  water  oi  by  digesting  on 
the  steam  bath  for  several  hours.  Tin-  following 
rapid  method  is  recommended  both  for  ordinary 
analytical  work  and  for  factory  control.  II  gives 
higher  results  t  ban  t  he  provisional  met  boils  referred 
to.  but  is  considered  to  be  more  accurate  than  tie 
latter.  05  gnu,  of  the  dry  powdered  sample  is 
boiled  briskly  for  10  mins.  with  200  c.c.  of  water. 
If  the  liquid  is  cloudy  or  tie-  sample  does  not 
settle  readily,  the  mixture  is  digested  on  tin-  steam 
hath  for  1  or  2  hours  or  until  the  supernatant 
liquid  is  clear.      The  solution  is  filtered,  the  tiller 
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washed  with  a  small  quantity  of  hot  water,  and  the 
filtrate  treated  with  1  grin,  of  potassium  iodide 
and  4  c.c.  of  concentrated  sulphuric  acid,  evap- 
orated till  the  volume  is  reduced  to  about  40  c.c, 
diluted  to  200  c.c,  and  any  free  iodine  removed 
by  means  of  N/20  thiosulphate.  After  adding 
methyl  orange  and  nearly  neutralising  with  con- 
centrated sodium  hydroxide  solution,  an  excess  of 
sodium  bicarbonate  is  added,  and  the  arsenic 
titrated  with  Ar/20  iodine  solution,  using  starch 
paste  as  indicator.  The  aqueous  extract  may  be 
tested  for  lead  and  the  latter,  if  present,  removed 
in  the  usual  way  before  titrating  the  arsenic,  but 
in  most  cases  an  appreciable  amount  of  lead  is  not 
present. — A.  S. 

Paris  green  analysis  ;  An  oxalate-iodide  process  fur 

.     C.  A.  Peters  and  L.  E.  Fielding.     J.  Ind. 

Eng.  Chem.,  1916,  8,  1114—1115. 

About  0-25  grm.  of  the  sample  is  treated  with  less 
than  1  c.c  of  sulphuric  acid  (1  :  10),  diluted  to 
50  c.c,  boiled  for  2  mins.,  and  2  grms.  of  oxalic 
acid  crystals  added  slowly  to  the  hot  liquid.  After 
attain  heating  to  the  boiling  point,  the  mixture  is 
allowed  to  stand  overnight,  the  precipitated  copper 
oxalate  collected  on  an  asbestos  filter,  washed. 
treated  with  water  and  5 — 10  c.c.  of  sulphuric 
acid  (1  :  1),  heated  nearly  to  boiling,  and  titrated 
with  permanganate.  The  filtrate  is  treated  with 
an  excess  of  dry  sodium  bicarbonate,  and  the 
arsenic  determined  by  titration  with  iodine. — A.  S. 

Factors  connecting  the  concentration  and  the  optical 
rotatory  power  of  aqueous  solutions  of  nicotine. 
Tingle  and  Ferguson.    See  XX. 

Patents. 

Water  softening  reagents  ;    Automatic  regulation  of 

the   supply   of .       R.    Plaver,    London,    and 

E.  G.  Weddell,  Birmingham.  Eng.  Pat.  102,430. 
May  22,  1916.     (Appl.  No.  7272  of  1916.) 

Carbon   dioxide;   Absorbent  for in  respirators 

used  for  mine  rescue  and  other  purposes.  E.  J. 
Bevan  and  R.  H.  Davis.  Ft.  Pat.  480,226, 
Nov.  13,  1915. 

See  Eng.  Pat.  22,719  of  1914  ;  this  J..  1915,  448. 


Formaldehyde;  Manufacture  of .     G.  Calvert. 

Fr.  Pat.  480,597,  Dec.  31,  1915. 

See  Eng.  Pat.  814  of  1915  :  this  J.,  1916,  328. 

Tar-oils ;     Process    for    improving    the    antiseptic, 

fungicidal,   and  insecticidal  action  of .      H. 

Noerdlinger,   Florsheim,    Germany.      U.S.   Pat. 
1,205,92  l,Nov.21,1916.Dateofappl.,Sept.24,1912. 

See  Ger.  Pat.  259,665  of  1911  ;   this  J.,  1913,  659. 


New  Defence  of  the  Realm  Regulations  havi 
been  made  to  carry  out  the  provisions  of  this 
Proclamation. 

Morphine;    Microchemical  distinction  of - 
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O-pium  and  cocaine  ;  Prohilnted  importation  of . 

A  Royal  Proclamation  dated  December  11,  1916, 
prohibits  the  importation  of  cocaine  and  opium 
excepting  under  licence.  The  word  "  cocaine  " 
includes  all  preparations,  salts,  derivatives,  or 
admixtures  prepared  therefrom  or  therewith  and 
containing  01%  or  more  of  the  drug,  cr  any 
solid  or  liquid  extract  of  the  coca  leaf  containing 
0-1%  or  more  of  the  drug.  The  word  "  opium  " 
means  raw  opium,  powdered  or  granulated  opium, 
or  opium  prepared  for  smoking,  and  includes  any 
solid  or  semi-solid  mixture  containing  opium. 


-  from 
codeine.  O.  Tiinmann.  Apoth.-Zeit.,  1916,  31, 
148 — 150.  J.  (hem.  Soc,  1916,  110,  ii.,  655—056. 

When  treated  with  hydriodio  acid,  morphine  and 
codeine  yield  crystals  which  have  always  the  same 
forms  and  allow  of  the  differentiation  of  the  two 
bases.  A  little  of  a  salt  of  the  base  is  sublimed  In 
heating  on  an  asbestos  plate,  and  the  sublimate 
covered  with  a  cover-glass,  at  the  edge  of  which 
a  drop  of  hydriodic  acid  is  then  introduced. 
A  slight  granular  precipitate  is  thus  formed, 
and  this  disappears  on  heating.  When  the  prepara- 
tion is  cooled,  crystals  of  the  tetra-iodide  are 
formed  immediately  in  the  case  of  morphine, 
whereas  with  codeine,  crystals  of  the  tri-iodide  are 
formed  only  after  three  to  five  minutes,  but  more 
rapidly  in  presence  of  a  small  drop  of  alcohol. 
The  morphine  tetra-iodide  crystals  are  always  very 
fiat,  quadrangular,  mostly  rectangular  plates,  on 
the  average  30 — 50  ^  broad  by  80 — 120 /t  long, 
and  are  of  prismatic  character  and  show  direct 
extinction, and  a  blood-red  to  brownish-red  colour. 
The  bulk  of  the  crystals  are  united  to  laddei - 
and  step-like  aggregates  more  than  1  mm.  in 
length,  and  these  in  their  turn  are  combined  to 
stars  and  crosses.  Pleochroism  is  either  very  slight 
or  non-existent.  Codeine  tri-iodide  crystals  are 
paler,  thicker,  and  smaller,  the  aggregates  being 
not  more  than  one-third  of  the  size  of  morphine 
tetra-iodide  crystals.  Single  crystals  (20 — 50  it  > 
40 — 80  fi)  are  very  rare,  and  form  half -moon- 
like triangles  with  a  concave  base  and  a  blunted 
apex.  The  majority  are  twinned  crystals,  which 
always  grow  out  on  the  convex  side  and  give 
butterfly-  and  goblet-like  forms,  by  which  these 
crystals  are  recognisable  at  the  fiist  glance. 
Strong  pleochroism  is  observed  in  this  case. 

Strychnine  ;    Chemical  and  physiological  action   of 

masked  by  quinine.   E.  Filippi.   Arch.  Farm. 

Sperim.     Phaim.  J.,  1916,  97,  593. 

With  a  mixture  of  quinine  sulphate  and  strychnine 
nitrate,  in  which  the  former  preponderates,  a 
characteristic  reaction  for  strychnine  cannot  be 
obtained  with  the  sulphuric  acid  and  potassium 
bichromate  test.  Crystals  of  strychnine  picrate 
precipitated  from  such  a  mixture  are  not  character- 
istic. In  presence  of  an  excess  of  quinine,  strychnine 
no  longer  gives  the  physiological  reaction  with  the 
frog.  Death  ensues,  but  the  symptoms  are  quite 
distinct  from  typical  strychnine  reactions.  The 
only  rapid  and  accurate  method  is  to  precipitate 
the  quinine  as  tartrate  with  sodium  potassium 
tartrate,  and  apply  the  tests  for  strychnine  to  the 
filtrate. 

Nicotine  ;    Factors  connecting  the  concentration  ami 
the   optical   rotatory   power  of   aqueous   solutions 

of .    A.  Tingle  and  A.  A.  Ferguson.    Trans. 

Roy.    Soc.   Canada,    1916    [iii],    10,   19—25.      .1 
Chem.  Soc,   1916,  110,  ii.,  656. 

Working  with  a  polarimeter  using  "j"  light. 
the  authors  have  carried  out  experiments  which 
show:  (1)  that  for  solutions  of  concentration 
between  4  and  0-37%,  the  rotation  of  aqueous  nico- 
tine solutions  is  in  simple  inverse  proportion  to  the 
eon  rent  ration  ;  (2)  that  the  presence  of  potassium 
hydroxide  and  potassium  salts  lias  no  influence 
on  the  rotation  of  nicotine  salts  ;  {■'<)  that  nicotine 
is  not  lost  by  vaporisation  when  an  acid  solution 
of  nicotine  sulphate  is  evaporated.  In  addition. 
the  rotation,  in  terms  of  Ventzke  sugar-scale 
divisions,  of  a  pure  specimen  of  nicot  ine  in  aqueous 
solution   was    determined,    and    found   to    be        I 
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division    [i     l.'iki   mm.)   for  every   0-219S   una.  of 

nicotine  per    100   c.o.   of  solution,   or    i    grm.  of 

nicotine  in  100  c.c.  solution  would  read  I  ■.'. 
divisions  in  a  200  mm.  tube  tor  "  j  "  I 

Phenylethylhydantoin  ol),  a  new  hypnotic  and 

sedative.  E.  Wemecke.  Dent.  mod.  Woch., 
L916,  42,  1193—1194.  J.  Chem.  Soc,  1916. 
110,  i..  869. 

-,v-]'[ikn\  i.i-iTiivi.iiYiiAXToiN  dissolves  in  1650 
parte  oi  cold,  and  in  110  parts  of  hoi  water,  and 
in  20  parts  i  E  alcohol;  it  has  a  hypnotic  action 
of  about  the  same  intensity  as  phenylethylbar- 
bituric  acid  (luminal),  but  is  distinctly  less  toxic. 
its  hypnotic  action  is  greater  than  that  of  diethyl- 
barbituric  acid  (veronal). 


Oxyalyl     i  hloride  :       Actum 


on     primary, 
dary,  and  tertiary  alcohols.     B.  Adam 
L.  F.  Weeks.     .J.  Amer.  Chcm.  Soc,   1916,  38, 
LCI  I     2519. 

oxai.vi.  chloride  reacts  smoothly  with  such 
primary  aid. in. is  as  »-propyl,  isoamyl,  isobutyl, 
benzyl  ale  ho!s.  etc.,  to  give  quantitative  yields  Of 
the  oxalic  esters.  Secondary  alcohojs  such  as 
phenylmethylcarbinol  and  menthol  give  the 
corresponding  unsaturated  compounds  li>  the 
elimination  <>f  water,  whilst  in  other  cases  small 
yields  <>r  ethers  are  formed.  Tertiary  al 
mostly  give  the  corresponding  chlorides  in  good 
yield,  but  pinacone  is  converted  into  pinacolins 
and  a  smaller  proportion  of  the  carbomi  ester  of 
pinacone      < 1.  1'.  M. 


Amides;   Pj/rogenetii   decomposition  of- 


.     Purls 

I.  and  II.  ft.  s.  Boehner,  ('.  B.  Andrews,  and 
A.  L.  Ward.  J.  Amer.  Chem.  Soc,  1916,  38, 
2603—2507. 

The  decomposition  of  acid  amides  into  cyanides 
and  wat.-r  is  greatly  facilitated  bj  the  use  of  a 
eonta  t  substance  such  as  alumina,  sand,  pumice, 
or  graphite.  The  reaction  may  be  carried  out 
by  heating  the  amide  in  a  flask  with  about  five 
times  its  w,  ight  of  the  contact,  material  at  sui  h  a 
temperature  that  the  cyanide  and  water  .lis;ii 
over  whilst  the  unchanged  amide  condenses  in 
the  elongated  nek  and  is  returned  to  the  disk. 
in  whi  h  case  dehydration  to  the  extent  of  50     70% 

is  attained  :  or  alternatively,  an  almost  quantita- 
tive decomposition  may  tie  effected  bj  ci  trying 
the  vapours  of  the  amide  by  means  of  ■■    stream 

■  if  air,  over  the  contact    material   heated   at    al 
425°  C.   in  a   hard  dass  tube.      <i.  I''.  M. 

>  itroamincs  :   Application  of  II  ,  the 

determination   of  constitution   and  estim  ition  <>l 

nitrogen    in    a    class   of   nitro-eompounds, . 

W.  C.  Cope  and  J.  Barab.     .1.  Lmer.  Chen 
1916,  38,  2552     2558. 

FYi.'Thi  ;:  ■  •>  idence  is  adduced  that  the  nitrometer 
reaction-  liberation  of  nitric  oxide  by  means  of 
sulphuric    acid    and    mercury     is    not    Riven    by 

nitro-com  in    which    the    roup     is 

directly  attached  to  carbon.     On  the  hand 

nitro-    and     nitroso-compounds    in    which    th 
groups  are  attached  <,,  carbon  through   nitrogen, 
as  in  (he  nitro-amines  and   nitrosoamim       rca   I 

lik<     the   nitrates  and    nit  lit  e  I,    -  ■  •  ins    B  e.  hii  h 

nas  shown  to  consist  entirely  of  nitric  oxide. 
This  class  of  substances,  which  include 
nitroguanidine,  trinitrophenylmethvlnitramine 
i"  t  '  I  and  all  nitrosamines  (hut  not  such 
substances  as  p-niteosodimethylaniline)  maj  there 
fori'  ho  determined  hy  mean-  of  the  nitrometer, 

and  in  tin-  case  of  unknown  substances  tie-  nitro- 
meter may  be  employed  to  determine  whether 
hhe  NO,   or   NO   group    is   directly  joined    with 


carbon  or  through  a  nitrogen  atom.     The  nitrates 

of    urea    and    guanidine    behave    anomalously,    iii 

that  the  nitrogen  is  not  exclusively  evolved  as 
nitric  oxide  unless  they  are  first  converted  into 
the    respective    nitro-compounds    hy    treatment 

with   concentrated   sulphuric  acid   at    0      ('.    hefore 

introduction   into   the    nitrometer. — (■'.  F.  M. 

Halogenation.  XIII.  Methods  of  estimation  oi 
scmicarbazidt .  semioxamazide,  andoxalylhydrazidt 
by  thru-  int.  raction  icith  halogens  and  halogen 
oxyacids.  1'.  I  .  Datta  and  .1.  K.  Choudhurv. 
J.  Amer.  Chem.  So,-..  1916,  88,2736—2740. 

Win  s  semicarbazide  and  semioxamazide  an 
treated  with  potassium  bromate,  iodate,  oi 
periodate  and  dilute  sulphuric  acid,  carbon 
dioxide  and  75%  of  the  theoretical  amount 
nitrogen,  along  with  ammonia,  are  obtained. 
Oxatlylhydrazide  gives  carbon  monoxide,  carbon 
dioxide,  and  the  whole  of  the  nitrogen.  Th< 
action  of  bromine  or  of  hypobromite  diners  some- 
t  imes  from  that  of  the  halogen  oxyacids  as  regards 
the  volume  of  gas  evolved.  Acidified  chlorates 
and    perchlorates    are   without   action    on    semi- 

carbazide      or      semioxamazide.  Xemicarhaxidi 

chlorate    is    violently   explosive,   and    the   nitrite 
imposes   civing  a    quantitative   yield   of  urea. 

— F.  C. 

Chlorides  of  methane  :   Preparation  of  the  lower 

from  natural  mi*.     ('.W.Bedford.     J.  Ind.  Kng. 
Chem.,  1916,  8,  1090—1091. 

IN  the  chlorination  Of  methane  intermediate  ion- 
pounds  cannot  easily  be  obtained  unless  the  tem- 
perature i-  kept  low.  as  otherwise  the  intermediate 
derivatives  remain  in  the  state  of  vapour  and  arc 
chlorinated  lint  her  in  preference  to  the  methane 
itself.  As  a  means  of  accelerating  the  chlorination 
at  a  low  temperature,  light  from  the  white  (lame 
are  (this  .1.,  1916,  1211)  proved  very  satisfactory. 
The  react  ion  is  accelerated  by  water,  w  hich  serve* 
to  remove  the  reaction  products  and  to  bring  the 
reacting  gases  into  more  intimate  contact.  The 
slightest  trace  of  ammonia  or  similar  nitrogen 
compounds  st  ops  t  he  react  ion  at  low  concent  rat  ions 
of  chlorine,  and  if  a  high  concent  rat  ion  of  free 
chlorine  is  used  (  .<  o\ ,  v]«  e.ver  t  he  negative  catalyst 
a  violent  explosion  results.  In  some  experiments 
a  wooden  box,  28  in.  x  28  in.  x  -II  in.  inside,  was 
place,  1  with  its  open  low,r  end  in  a  vat  of  water  and 

was  filled  with  pieces  of  ice  about  t  he  size  of ,  oconute 
or  larger.  Tin-  box  was  closed  hy  a  clamped-os 
lid  with  a  rubber  gasket  in  between,  and  in  one  side 
was  a  glass  plate  through  which  the  light  from  a 
white  lla.me  arc  passed.  Air  was  displaced  from 
the  box  bj  natural  gas,  and  (hen  the  reaction  was 
started  hy  introducing  chlorine  in  'he  proportion 
of  about  I  vol.  to  7  vols,  of  natural  gas.  \*  the 
rea '  t  ion  proceeded  and  the  reaction  products  wen 

condensed,    the    water    rose    in    the    box,    and    the 

introduction  of  further  quantities  of  chlorine  and 
natural  lms  was  regulated  according  to  th,-  height 
of  (he  water  in  the  vat.  The  process  wasi  ontinued 
until  the  ice  had  sunk  below  the  level  of  the  window. 

The    inside    of    the    wooden    box    was    coated    with 

several  layers  of  cellulose  acetate  dissolved  in 
methylene  chloride  or  chloroform   to   protect,  it 

from    the   action    of    chlorine   an,!    render   the    box 
bight.      The  reaction  product    had   little  effect 

on  the  coating,  for  cellulose  acetate  is  dissolved 

only  by  \ci\  pure  methylene  chloride  or  chloro- 
form.    In  the  apparatus  described,  250  cb.  ft.  of 

natural  gas  was  used  in  one  experiment  and  the 
rate  of  consumption  was  from  1  I  to  80  cb.  ft.  pel 
hour,  several  gallons  of  reaction  product  heing. 
obtained.  Theliqui  I  product  separating  out  under 
the  water  containi  I  35 "  of  methylene  chloride. 
Id, reform.   3%   of   Carbon    tetrachloride. 

and    -I'",,   of   chloro-ethanes.    The   portion    dis- 
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solved  by  the  water  ( 1 4  %  of  the  total)  was  recovered 
by  distilling  off  5 — 10%  of  the  water,  the  residue 
being  about  a  5%  solution  of  hydrochloric  acid. 
This  soluble  portion  contained  61  %  of  methylene 
chloride,  28%  of  chloroform,  1-5%  of  carbon 
tetrachloride,  and  6%  of  chloro-ethanes.  About 
135  lb.  of  ice  is  required  for  1  gallon  of  product. 
Methylene  chloride  can  be  made  in  large  quantities 
by  this  process.  It  is  an  excellent  solvent  for 
cellulose  acetate  and  closely  resembles  chloroform 
iu  properties.  It  is  said  to  be  superior  to  the  lal  t  er 
as  an  anaesthetic.  It  is  easily  converted  into 
rhloroforui  by  chlorinating  in  the  presence  of 
sunlight  or  the  light  from  150-watt  tungsten 
lamps,  the  formation  of  carbon  tetrachloride  being 
a, voided  by  chlorinating  until  only  about  10%  of 
(he  methylene  chloride  has  been  converted  and 
then  separating  the  chloroform  by  distillation. 
Up  to  40  %  of  methyl  chloride  is  found  in  the  gases 
removed  from  the  ice  chamber  during  the  first 
lew  minutes  after  starting  the  reaction.  It  can  be 
easily  Isolated  by  compression  or  by  solution  in 
water  or  other  solvents. — A.  S. 

Peppermint   oil ;    Effect    of   cultural   and    climatic 

conditions  on .     F.  Kabak.     U.S.  Bureau  of 

Plant  Industry,  Prof.  Paper  454 . 

A  light  sandy  or  loamy  soil  appears  to  be  the 
most  favourable  for  the  production  of  peppermint 
oil  of  high  quality.  The  yield  of  oil  from  fresh 
plants  apparently  decreases  as  the  plant  matures, 
but  at  the  same  time  the  percentage  of  esters  in 
the  oil,  which  impart  to  the  oil  its  minty  odour, 
increases.  The  menthol  and  ester  contents  of  the 
oil  are  closely  co-related.  Drying  the  plants 
before  distillation  results  in  a  considerable  loss  of 
oil,  but  the  drying  induces  conditions  favourable 
to  producing  esters,  whilst  the  percentage  of  free 
and  total  menthol  in  oil  from  dried  plants  is  also 
uniformly  high.  Drying  also  results  in  a  consider- 
able increase  in  free  acidity.  The  formation  of 
esters  and  menthol  takes  place  most  readily  in  the 
leaves  and  tops  of  the  plants.  The  effect  of  shade 
is  to  decrease  the  formation  of  esters  and  of 
menthol,  whilst  frost  has  the.  reverse  effect  on 
the  plants. 

Lime  juice  ;  Concentrating by  freezing.     Report 

of  AeTie.  Dept.,  Dominica,    1915 — 16.       Pharm. 
J".,  1910,  97,  (121. 

Haw  lime  juice  was  placed  in  a  receptacle  of  block 
I  in  or  a  glass  jar,  which  was  packed  round  with  a 
freezing  mixture  of  salt  and  ice.  Ice  separated 
on  the  side  of  the  jar,  and  on  continuing  the  pre  cess 
this  layer  gradually  thickened  until  finally  a  solid 
mass  was  formed.  The  sides  of  the  receptacle  were 
warmed,  and  the  solid  mass  removed,  cut  into 
pieces,  and  placed  in  the  basket  of  a  centrifugal 
machine.  The  mass  was  melted  in  stages  whilst 
being  centrifuged.  The  general  conclusions  arrived 
at  are  as  follow  : — Raw  lime  juice  when  frozen  and 
treated  in  the  centrifugal  can  be  concent  rated  with- 
out affecting  its  properties  as  a  beverage.  If  the 
juice  is  treated  once  only,  the  acid  content  may 
be  increased  from  about  13  oz.  per  gallon  to  over 
20  oz.  per  gallon.  By  repeating  the  process  a 
juice  containing  30  oz.  per  gallon  can  be  obtained. 
The  low  testing  juices  can  be  converted  into  cil  ral  e 
of  lime,  thus  eliminating  all  losses  excepting  those 
of  handling,  This  process  enables  a  very  con- 
siderable saving  to  be  made  in  freight,  charges, 
and  packages,  amounting  to  between  40  and  00%. 

Influence  of  acetic  acid  on  the  synthetic  and  hydro 
'ytic  action  of  p-gh 
lubry.   See  XVIII. 


lytic   action   of  fi-glucosidase.      Bourquelot   and 
Ai ' 


Qtiantitative  microscopy.    Wallis.    See  XXIII. 
Determination  of  radioactivity.    Furber.   .SVcXXIlI. 


Patents. 

'2-Naphlhylquinoline-l-curboxylic  acids.  M.  Dohrn. 
Assignor  to  Chem.  Fabr.  auf  Actien  (vorm. 
E.  Schering),  Berlin.  Re-issue  No.  14,216, 
Nov.  21,  1910,  of  U.S.  Pat,  1,197,462,  Sept.  5, 
1916.     Date  of  appl.,  Oct,  7,  19 10. 

See  this  J.,  1910,  1272. 

Process  of  hydrogenating  organic  materials  and  of 
producing  ammonia.  U.S.  Pat.  1,201,226.  See 
VII. 

Enzyme   fillers.     Eng.    Pat.    10,09(1.     See    XVIII. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic    plates    and    papers ;      Temperature 
coefficients  of  the  action  of  monochromatic  light 

on  .     M.  Padoa  and   L.  Mervini.     Atti  R. 

Accad.  Lincei.  1916  [v.],  25,  ii.,  168—171.  J. 
Chem.  Soc,  1910,  110,  ii.,  592.  (See  also  this  J.. 
1915,  1273.) 

The  authors  have  exposed  a  photographic  plate 
under  a  negative  at  15°  C.  and  at  -85°  C,  to  the 
action  of  the  following  lights  :  red,  X  050 — 020  /i/<; 
yellow.  620—585  ;  green,  550 — 530  ;  violet, 
437 — 394,  and  white,  the  plates  used  with  yellow 
and  green  light  being  sensitised  with  ammonia, 
silver  nitrate,  and  erythrosin,  and  those  used  with 
red  light  with  aqueous-alcoholic  pinachrome 
solution.  The  exposures  were  adjusted  so  that 
in  all  cases  positives  of  equal  intensity  were  ob- 
tained on  development  with  one  and  the  same 
developer  for  equal  periods  of  time.  With  each 
light  the  temperature-coefficient  of  the  action  of 
light  on  the  plate  is  105.  The  direct,  blackening 
of  so-called  citrate  paper  by  white,  blue  (X  470 — 
490),  and  ultra-violet  light  (X400— 350)  at  15°  C. 
and  -85°  C.  was  also  investigated,  the  corres- 
ponding temperature-coefficients  being  116,  1-19, 
and  107  respectively.  The  varying  behaviour 
with  the  plates  and  papers  seems  to  indicate  that 
the  formation  of  a  latent  image  on  tho  plate  is  not 
due  to  a  photochemical  process  consisting  in  the 
decomposition  of  silver  chloride  into  its  elements. 

Patents. 

Silver  from  weak  photographic  emulsions :    Recovery 

of  .     F.    F.    Renwick,    Brentwood,    B.    V. 

Storr,  and  Ilford  Limited,  Ilford,  Essex.  Eng. 
Pats,  (a)  10,708,  Nov.  26,  1915,  and  (b)  102, 1GS, 
Nov.26,  1915.  (Appl.  No.  683  of  1916.)  Addi- 
tion to  Eng.  Pat.  10,708  of  1915. 

(a)  Very  dilute  photographic  emulsions,  in  which 
the  silver  salt  is  too  finely  divided  to  settle  from 
the  gelatin  solution,  and  which  are  too  poor  in 
silver  for  treatment  by  the  usual  recovery  pro- 
cesses, can  be  concentrated  by  the  action  of  suit- 
able precipitants.  The  addition  of  small  quant  ities 
of  ferric,  copper,  or  aluminium  salts  produces  a 
precipitato  of  a  gelatin  compound  which  carries 
down  the  silver  salt  with  it.  The  exact  quantity 
of  precipitant  is  dependent  on  the  concentration 
of  gelatin  in  tho  liquor  and  on  (he  temperature, 
larger  relative  quantities  being  required  for  weaker 
liquors  or  at  higher  temperatures.  1  n  the  exa  tuple 
given,  a  liquor  containing  0-2%  of  metallic  silver 
as  halide  and  about  four  tunes  that  quantity  of 
gelatin  required  the  addition  cf  about  0-025% 
of  ferric  chloride  for  precipitation.  Acidity  of  the 
liquor  or  excess  of  the  precipitant  or  a  temperature 
above  about  86"  F.  (30°  C.)  prevents  the  reaction 
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Vlkalinity  oi  the  liquor  necessitates  the  use  of  a 
treater    quantity    of    the    precipitant,    and    the 

.uld it  i"n  of  alkali  will  cause  precipital  ion  I :cur 

where  too  much  precipitant  has  been  added. 
Freshly  made  liquors  require  to  he  aged  by  cooling 
to  about  15  I'.  (7  C)  or  by  standing  for  about  a 
day  at  norma]  temperature  in  order  I  o  l"-  precipit- 
able  by  these  salts.  Precipitation  of  the  gelatin 
did  silver  salt  may  also  he  obtained  l>\  addition"!' 

ordinary  gelatin  coagulants  such  as  picric,  i  hromic, 
and  tannic  acids,  but   much  larger  quantities  are 

required  than  with  the  metallic  salts  menti d, 

Igeing  is  not  necessary  and  excess  of  the  precipi- 
tant docs  nut  interfere,  (n)  The  concentration 
•  f  the  silver  salt  may  be  produced  by  t  he  addit  ion 
of  two  or  more  substances   interacting  to   form 

.'    precipitate    which    carries    down    the    silver   salt- 

i. ut  little  or  no  gelatin.  Suitable  precipitates  are 
aluminium  and  ferric  hydroxides,  resin,  and  casein. 
i '<  nsiderably  larger  quantities  of  precipitants  are 

required  than  by  the  use  of  the  met  a  Hie  salts  men- 
tioned in  the  chief  patent.-    B.  V.  S. 


Photographs   in   colours :    Production    of 


C. 


Raleigh  and  \V.  V.  D.  Kelley.     Pr.  Tat.  479,921, 
Oct.  5,  1915. 

-s.  i    Bng.  Pat.  14,225  of  1915  ;  this  J.,  1916,  1180. 

Sensitised  films  for  printing  processes.  L.  A.  Oralis, 

IT.  Tat.  480,209,  Nov.  19.  1915. 

SEE  Eng.  Pat.  16,040  of  1915  ;  this  J.,  1910,  755. 


XXII.-EXPLOSIVES ;    MATCHES. 

rum,    poisoning  from  nitric  arid  and  mixed  acid. 
De  Blois.    See  XIXB. 

Application  of  the  nitrometer  for  the  determination 
ot  constitution  and  estimation  of  nitrogen  in  a 
class  of  nitro-compounds,  oii.,  nitroamines.  Cope 
and  Barab.     See  XX. 

Patents. 

Detonating  explosive  :    Process  of  making  a  . 

\.  .1.  Marin.  Laeken,  Belgium.  I'.S.  Pat. 
1,206,456,  Nov.  28,  1910.  Date  of  appl.,  Apr.  2, 
1914. 

Ski;  Fr.  Pat.  178,351  of  1915  ;  this  .1..  1916,  1181. 
the  product  is  treated  with  a  volatile  substance 
insoluble  in  water  .and  having  a  boiling  point  above 
100'  •'.  at  atmospheric  pressure. 

Blasting  carlridnes.  YV.  Weber,  ITayingen,  Ger- 
many.    Eng.   Pat.  8606,  .Inn.-   10,  1915. 

s.  Tat.  1.1. -.7.270  of  1915  :   this. I..  1910,276. 


XXIII.     ANALYSIS. 


1//.  roseopy  :     Quantitative 


T.      F..      Wallis. 


Vnalyst,   1916,  41,  :::.7— :i74. 

\  UETHOD  described  for  the  quantitative  micro- 
scopical examination  of  mixed  powders  depends 
on  the  addition  of  a  suhstance  consisting  of 
uniform  grains  and  then  determining  the  ratio  of 
nts  to  the  added  grains.  'The  details 
■  t  the  method  are  as  follows  i  \  mixture  of  equal 
weights  'f  the  pure  substance  under  examination 
and  of  the  adulterant  i  prepared;  0-2  grm.  of  this 
mixture  is  mixed  with  til  grm.,  or  othei  suitable 
quant  it  > .  of  lycopodium  and  sufficient  ol  a  suspend- 


ing fluid  (this  may  be  an  oil,  soft  paraffin,  cj\  ecu. I. 
or  other  suitable   liquid)  to   produce  a   liquid  of 

which   1  drop,  when  mounted  and  examined  with  a 

one-sixth  inch  objective,  will  show  from  lo  to  20 
lycopodium  spores  in  each  Acid.     In  most   cases 

(his  will  he  attained  when  the  volume  is  about 
20    C.C       \    drop   of    the    Suspension    is   transferred 

to  a  slide,  a  cover  glass  is  applied,  and  the  numbers 

of  particles  of  a.  I  nil  .raid  and  of  I  vcopodium  spores 
are  counted  in  ten  different  fields.  Another  drop 
is  then  mounted,  and  counts  are  made.  The  ratio 
of  the  number  of  lycppodium  spores  to  the  numb,  i 
of  characteristic  elements  of  the  adulterant  is 
expressed    as    a    percentage    of    the    lycopodium 

spores:     the   results  of   the  two  counts  should    not 

differ  by  more  than  lo",,.     A  quantity  of  o ■•_*  grm. 

of  the  actual  sample  is  then  mixed  with  01  grin., 
or  other  suitable  quantity,  of  lycopodium  and 
about    20  c.c.  of  the  suspending  fluid,  drops  are 

mounted  on  each  of  two  slides,  and  counts  made. 
The  results  of  the  counts  are  expressed  in  the  same 
way  as  in  the  Case  of  the  standard  mixture.  The 
numbers  obtained  for  the  foreign  ingredient  are 
directly  proportional  to  (he  amounts  present  and 
a  simple  calculation  gives  the  quantity.  Unless 
the  powders  have  been  dried  previously,  a  core*  - 

tioil  must  be  a]. plied  for  moisture.  The  method 
is  applicable  to  a  large  variety  of  mixtures. 
including    starches,    food    products,    and    drugs,    of 

which  examples  are  given.     Even  in  the  case  of  a 

mixture  of  two  starches  the  addition  of  lycopodium 
is  an  advantage,  since  greater  precision  is  secured. 

— YV.  P.S. 


Radioactivity  ;  Determination  of 


F.  R.  Furber. 


J.  Assoc.  Off.  Agric.  ('hem.,  1910,  2,  110—1  19. 

In  making  measurements  of  low  radioactivity,  the 
radium  emanation  was  separated  from  the  sub- 
stance under  examination  and  its  effect  on  an 
electroscope  compared  with  that  produced  by  a 
known  amount  of  radium.  In  the  case  of  waters, 
the  emanation  was  separated  by  boiling;  soluble 

substances  were  dissolved  in  water  or  acid,  and 
insoluble  substances  were  fused  with  alkali  cai- 
I  ....  de.  treated  with  water,  and  the  solution  then 
acidified.  For  separating  and  collecting  the 
emanation  Boltwood's  apparatus  (Amer.  .1.  Sci., 
1904,  18,  :S78  ;  Phil.  Mag..  1905,  9,  599)  has  been 
found  very  satisfactory.  An  alternative  method 
consisted  in  bubbling  air  through  the  heated 
solution.  The  gases  obtained  were  kept  for  10 
minutes,  to  allow  for  the  decaj  of  anj  thorium 
emanat  ion,  and  then  transferred  through  a  calcium 
chloride  lube  to  the  discharging  chamber  of  an 

emanation  electro  cop,.      Some  samples  ol"  artificil  I 

waters  and  medicinal  preparations  examined  were 
found  to  be  radioactive,  as  claimed  on  1  he  label, 
but  in  other  cases  the  radioactivity  was  so  slight  as 
to  be  negli(  ible,     \V.  P.  s. 

Sulphate;     Quantitative     determination     of    small 
quantities  of .     B.J.  Eamburger.     Proc.  K. 

\k:ul.   WetertSCh.   Amsterdam..    1916,    19,    116 
125.      .1.  ('hem.  So,..    1916,    110,  ii.,   01  I. 

Tin;  micro-volumetric  method,  already  applied  in 
the  estimation  of  small  quantities  of  potassium 
(this  J.,  1916,  277),  has  be,n  found  to  yield 
satisfactory  results  in  the  estimation  of  sulphate 

by    precipitation    as    barium    sulphate.      The    pn 

cipitate  is  forced  into  a  calibrated  capillary  tube 
by  centrifuging,  and  when  constant  the  volume  of 

the  precipitate  is  read  off.      The  tube  i~  calibrated 

h  preliminary  e  perimente  with  solution  con 
tairung  known  quantities  of  sulphate.  Experiments 
showed  that  the  volume  of  a  given  quantityol 
precipitated  barium  sulphate,  depends  on  the 
and  shape  of  the  crystals,  and  it  has  been  found 
necessarj  to  carrj  out  the,  precipitation  under 
citain   definite   conditions.     In   particular,    it    is 
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essential  that  the  precipitated  barium  sulphate 
should  consist  of  very  small  crystals,  and  this 
result  may  be  attained  by  the  addition  of  acetone. 
The  procedure  adopted  is  to  add  2-5  c.c.  of  hydro- 
chloric acid  (I  :  1 )  to  5  c.c.  of  the  sulphate  solution  ; 
to  this  solution  is  added  5  c.c.  of  a  barium  chloride 
solution  (2-4 %  BaCl2,2HaO)  containing  three  to 
five  drops  of  acetone.  When  the  estimation  is 
carried  out  in  this  manner,  the  result  obtained  is 
not  affected  by  the  presence  of  sodium,  potassium, 
calcium,  magnesium,  chloride,  or  phosphate  in  the 
original  solution. 

Methylene     lilac:     Use    of as    a     reagent     in 

chemical  analysis.  Application  of  the  process  to 
the  detection  and  determination  of  perchlorates  in 
Chile  saltpetre.  A.  Monnier.  Arch.  Sci.  phys. 
nat.,  1 9 1  (i  |iv],  42,  210 — 21<j.  J.  Chem.  Sue, 
1910.  110,  ii..  639 — 040.  (See  also  Atack,  this 
J.,  1915,  1005.) 

The  following  acids  in  dilute  solutions,  preferably 
in  the  form  of  their  alkali  salts,  give  coloured, 
crystalline  precipitates  with  a  solution  of  Methylene 
Blue.  Hydriodic  acid  gives  a  deep  blue  pre- 
cipitate, showing  bronze-green  by  reflection  ; 
perchloric  and  hydroferricyanic  acids,  violet 
precipitates,  bronze-green  by  reflection  ;  per- 
sulphuric,  dichromic,  and  permanganic  acids,  rose- 
violet  precipitates,  bronze-green  by  reflection  ; 
metavanadic,  molybdic,  and  tungstic  acids,  deep 
blue  precipitates.  The  precipitate  with  a  per- 
sulphate is  readily  distinguished  from  that  with  a, 
perchlorate  in  tiiat  the  former  when  calcined  leaves 
a  slight  residue  showing  the  reactions  of  a  sulphate, 
and  the  latter  when  heated  decomposes  violently 
with  deflagration.  The  amount  of  potassium 
perchlorate  can  be  readily  estimated  colorimetric- 
ally  in  a  sample  of  Chile  saltpetre  by  this  method. 
To  20  c.c.  of  a  5%  solution  of  the  crude  nitrate 
I  c.c.  of  a  0vi%  solution  of  Methylene  Blue  in 
water  is  added,  and  the  mixture  left  overnight, 
A  crystalline  precipitate  forms,  and  the  super- 
natant liquid  is  tinted  blue.  This  colour  is 
compared  with  that  of  standard  tubes  containing 
varying  amounts  of  pure  potassium  perchlorate. 
If  the  perchlorate  is  present  to  the  extent  of  less 
than  0-2%.  a  10%  solution  of  crude  nitrate,  and  if 
more  than  0-5%,  a  25%  solution  of  crude  nitrate 
is  used.  If  the  crude  nitrate  contains  any  iodide, 
this  can  be  first  removed  by  shaking  the  solution 
with  moist   silver  oxide. 

Determination  of  light  oils  in  coal  gas  and  description 
of  still  for  separating  the  light  oils  from  the 
absorbing  oil.      Duvall.     See  IIa. 

Utilisation  of  hypochlorite  colour  reactions  in 
establishing  the  mechanism  of  the  action  of  dimethyl 
sulphate  on  aniline.     Shepard.     Sec  III. 


Results   of  co-operative    work   on    determination 
sulphur    in    pyrites.     Moore.     See    VII. 


"/ 


Detection    of  ihiocyanates.     Ourtman   and    Harris. 
See  VII. 

Determination     of    fluorine    in    soluble    fluorides. 
Dinwiddie.     See  VII. 

Reactions  for   distinguishing   between  perchlorates. 

periodates.   pi  r sulphates,   percarbouates,   and  per- 
borates.    Monnier.     See  VII. 

A  precision  method  of  uniting  optical  glass.  Union 
of  glass  in  optical  contact  by  heat  treatment. 
Parker  and  Dalladay.     See  VIII. 


Carbon  tube  furnace  for  testing  the  softening  points 
and  compressive  strengths  of  refractories.  Griffith.0. 
See  VIII. 

Determination  of  sulphur  in  iron  and  steel.    I'ul  i 
See  X . 

Use  of  two  indirect  methods  for  determination  of  the 
hygroscopic  coefficients  of  soils.  Alway  and 
Clark.     See  XVI. 

Determination  of  total  carbon    in   soil  by  wet  c< 
buslion.     Schollenbergei .     See  XVI. 

Determination  of  phosphorus  pentoxide  [in  fer- 
tilisers] after  citrate  digestion.     Smith.     See  X\  f. 

Aeration  method  for  the  determination  of  alcohol  in 
fermentation  n'tij-ture*.  !>'>n  and  Lamb.  Set 
XVIII. 

Use  of  the  spectrophotometer  for  the  domination  tj 
food  colouring  substances.  Mathewson.  See  X  IX- . 

Modification  of  Price's  method  for  the  separation  *f 
the  seven  permitted  coal-tar  dyes  to  include,  Tar- 
trazinc.     Estes.     See  XIX a. 

Determination  of  crude  fibre.      Mangels  and  Trow- 
bridge.    See  XIX a. 

Analysis,  purification,  and  some  chemical  praperi  ■ 
of  agar-agar.      Fellers.      See  XIXa. 

Boiling  method  for  the  determination  of  sola:  , 
arsenic  in  lead  arsenate.  Gra^  and  Christie. 
See  XTXb. 

An  oxalate-iodide  process  for  Paris  green  analy 
Peters  and   Fielding.     See  XlXi;. 

Microchcmical  distinction  of  morphine  from  rod, 
Tunmann.     See   XX. 

Chemical  and    physiological    action    of  strychnim 
masked  by  quinine.      Filppi.     >'e<'  XX. 

Factors  connecting  the  concentration  and  the  optical 
rotatory  power  of  aqueous  solutions  of  nicotine. 
Tingleand  Ferguson.     See  XX. 

Application  of  the  nitrometer  to    tin    determination 

of  constitution  and  est, ■mat inn  of  nitrogen  in  n 
,  lass  of  nitro-compounds,  vis.,  mtroamines.  Co]  e 
and  Barab.     See  X  X. 

Methods    of    estimation     of    semicarbazide,  so,  - 

o.ia'ma:idc,    ami    o.ralyllu/ilra:ide    by    their  inU  -- 

action  idth  halogens  and  halogen  oxyacids.  Datt  i 
and  Choudhury.     See  XX. 

I'  \ ti.nt. 
Enzyme  Jitters.     Eng.    Pat.    10,090.     See    XVIII. 


Trade  Report. 

Prohibited  exports.     Orders  in  Council,  Dec.  12ai 
If),   1910. 

The  following  headings  are  deleted  :  (1 )  Man-, 
peroxide  of,  (2)  scheelite     '  ramite,  (2)stroi 
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UOOKs  RECEIVED. 


[Jan.  15.  1017. 


i  sulphate,  (2)  lead,  pipe,  scrap,  or  sheet,  and 
Jder  containing  lead.     The  following   I 

|     ■  !  ■  |  :  :vr»  ise    pro- 

hibited, <:i)  iridium,  osmium,  palladium,  rhodium, 
and    ruthenium,  compounds,   (3)  white  Lead,   (1) 
manganese  peroxide,  and  mixturesand  preparations 
lates,    m  •■    otherwise   prohibit  ed, 
met  allic,  1 1- » t  i  >\ 
Limited,  (3)  t  lit  .sulphates,  metaUii 
wise    prohibited,    (1)    zirconium 

.    ossaine   and    concenl     ; 
isinglass,   finings  and  other  kinds  of  gel 
Iceland,   Irish  and  sphagnum  moss,  algin  and  its 
ompounds,     (3)     indium,     osmium,     palladium, 
rhodium,  ruthenium,  and  alloj 

lloys  l.  solder 

:  d,  and  manufai  I  ures  of  1  I  its 

alloys,  not  otherwise  prohibited,  (1)  thorium  and 
its    alloys,   (1)  zirconium   and   its  alloys,    (2)  nil 
varnishes,  (1)  wood  pulp,  (2)  zirconium  minei 
(1 ) strontium  compounds,  and  mixtures  c<  nt  .■  in 
ntium  compounds,  (2)  tungsten  oi 
■rite,    hubnerite,    scheelite,  and   wolframite), 
ines. 
Note.     The  exportation  of  the  goods  mentioned 
above  is  prohibited  as  follows :     Good  (1), 

-II  destinations.     Goods  marked  (2).  to  all  ports 
and  tions   abroad    other   than    ports   and 

destinations  in  British  Possessions  and  Protector- 
marked  (3),  to  all  de  in 
foreign  countries  i  liter- 
,  ml  Black  Se  is,  othei  I  '  <  •  nee  and 
(Trench  Possessions,  Russia,  Italy  and  Italian 
Possessions,  Spain,  and  Portugal,  and  to  all  po 
hi  any  such  foreign  countries,  and  to  all  Russ 
Baltic  ports. 

rUeerland, 
The    Contraband    Department    of   the    Foreign 
Oflii  irwarded   tne  follow  in 

and  corrections  i.i  the  list  of  articles  in  res]  ei  t  of 
i   export  to  Switzerland  i  re  only 
granted  if  thegoods  are  consigned  to  tin    So 
Suisse  de  Surveillance  Economique  (S.S.S, 

Additions   to    list.     Abaca    and    similar    i 
Cadmium  in  all  forms.     Chi  the  details  of 

items  alrea  ■   list.     Bones,  whole,  dissolved, 

melted,  call  ined.or  bone  ash.    Naphtha;  naphthyl- 
i  eta  ns  phth)  lamine)  :  na  phi  hi  >1 
[alpha  and  beta  naphthi  I)  and  similar  prodm 

its    com] Is.     Skins      raw 

I,  including  fur  skins  no!  pul  together. 

i, including"  Monkey  Brand  "soap.    Perfumed 

■'  soaps. 

Small    })(trrcl    scheme.     The    following    articles 

have  been   withdrawn   from   the   benefits   of   the 

small    parcel    scheme,    and    should  im 

Longer  be  printed  in  italics  :—  1!  of  benzyl 

and   of  ethyl.     Calcium   cyanamide.     Carbide  of 

calcium.     Cellulose.     Condensed   milk,  sweetened 

■  ir    not.     Hydrobromic    arid,     [nfusorial     earth. 

Mercury,  ana  its  compounds  and  preparations,  and 

mixtures  containing  such  compounds  of  n  ercury. 

Packings,  engine  and  boiler,  including  slag  wool. 

Salts  of  thorium  and  of  cerium  and  other  salts  of 

roro     earths.       Slag      wool.       Sulphate      of 

titanium,  metal  and  salts. 

Contraband  of  uar.     Royal  Proclamation,  Dec.  '_"•», 
1916. 

Dhb  following  articles  are  declared  absolute 
ontraband :  Oxalic  arid  and  oxalates.  Formic 
uid  and  formates.     Phenates.     Metallic  sulphites 

and     thiosulphates.     Soda     Lime      and     bleaching 

powder.  Platinum,  osmium,  ruthenium,  rhodium, 
laUadium,  iridium,  and  the  alloys  and  compounds 
f  these  metals.     Stronl  ium  Bali  -.  an  >unds 

thereof.     Sulphate    of    barium    [baryti  B 

black. 
The  foUowiiig  amendments  are  made  in  Si  hedule 

I. of  the  Royal  Proclamation  of  the  1  I'h  October, 


L9I5  (see  this  Journal,  L915,  1075):— For  item  B, 
"ethyl  alcohol;  methyl  alcohol,"  there  is  sub- 
stituted  "  Ucohols,  including  fusel  oil  and  wood 
spirit,  .and  their  derivatives  and  preparations." 
I.i  item  :;"'.  "aluminium,  alumina,  and  Baits  of 
aluminium,"  there  is  substituted  "aluminium 
and  its  all  imina,  and  salts  of  aluminium." 

For  item  il.  "wolframite,  scheelite,"  there  is 
subsl  ituted  "  \  ires." 

In  Schedule  U.  of  the  same  Proclamation,  for 
item   •"..   "fuel,   other  than   mineral  oils."   there  is 
tituted  "fuel,  including  charcoal,  oiler  than 
mineral  oils." 


Books  Received. 

A  Quantitative     Chemical 

Analysis.     Bj    a.  C.  Cdmhxnq  and  S.    \  Kay. 
>nd  Edition.    Gurney  >V  Jackson,  "•".  Pater- 
noster   Row,    London.      108    pagi        -        ">i  in. 
Prii 
No  fundamental  alteration  has  been  mole  in  the 
ient  of  this  useful  book,  the  first   edition 
of  which  appeared  in  L913,  but  the  text  has  been 
revised     throughout,    and     new     methods     and 
Led.    *l  he   bi  10k  is  « i i v  ided  into  ten 
bs,    as    follow--:     I.  General    principles.       II. 
Volume!  •  [II.  Gra^  Lmet  ric   anal] 

IV.  Colorimetric  methods.  V.  Systematic  quanti- 
tativi  analysis.  \  I.  The  analysis  of  simple  ores 
and    alio;  VII.  Gas    analysis.       VIII.  Water 

analysis.       IX.  Quantitative   analysis   of   organic 
X.   Determination    of      molecular 
weights.     Che  volume  i  with  an  appendix 

and  Lndexi  s. 

Dyeing    i  wn     America.       Second 

edit  ion.     By  S.  11.  Hiooins.     i .  ■    m  wis,  I 
&    Co.,    39,     Paternoster    Row,    London,     B.C. 
1  13  pages.     8  |     5{  in.     Pi  ii  e  5s. 
Tin--   in.ok.  of  which  the  first  edition  appeared 
in  li'07.  gives  a  general  survey  of  the  dyeing  and 
allied  in.  i  the  United  States  and  Germany, 

the  material  for  which  was  collected  during  a 
tour   of  luntries    in    L905-6.     No  further 

visit   has  Aid  to  either  ol  these  countries, 

but  a  considerable  amount  of  new  mailer  bus 
been  added  as  a  result  of  experience  gained  in 
i  he  dyehouse  of  the  Municipal  School  of  Tech- 
nology, Mi  m  la-  ter,  and  I  rhemist  and 
man  The  last  chapter 
of  the  first  edition,  on  colour  production,  has  been 
Left  practicall)  unaltered,  and  a  further  chapter 
has  been  added  containing  a  description  of  some 
recent  developments  in  ibis  branch  i  f  industry. 

The  Porti  lnd  Cement  Industry.     By  W.   A. 

Brown.  Crosby,  Lockwood  ,v  Son.  7.  Stationers' 

I  [all  i  oiu-t .  London,  E.t '.    I  51    page  .  s  | 

Price  7-.  od. 

\   concise  description  is  given  of  the  proce 

and   plant    used    in  the   manufacture  oi    Portland 

cement,  and  the  methods  ol  testing.     The  bi  ok  is 

illustrated  by  30  plates  and  L2  figures. 

BULLETI!       OF      .ill       [MPERIAI.     INSTITI    n.       Vol. 

XIV.     No.  ::.     Jul)   to  Septombi  r,  1910.     Price 

2s.  Od. 
Tin-  issue  of  the  Bulletin  contain-  the  results  of 
investigations  in  connection  with  recent  work 
on  monazite  and  other  thorium  minerals  in 
Ceylon  the  new  coalfield  in  West  \iri.a.  the 
essential  oil  of  Sherungulu  tubers  (2nd  article), 
lemon  grass  oil  from  1 1». i  i  <  Ceara  rubber  from 
eria,  and  fibres  from  the  Belgian  Congo.     There 

■     Los   on    lb ■eurrencf   and 

utilisation  of  antin .ball  ore-,  and  the 

cultivation  of  the  pine-apple  for  fruit  and  fibre. 
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Official  Notices. 


NEW    YORK    .SECTION. 

Dr.  Parker  C.  Mcllhiney  has  resigned  the 
Secretaryship  of  the  New  York  Section,  a  position 
which  he  lias  occupied  with  conspicuous  success 
for  the  past  6£  years.  He  will  be  succeeded  by 
Dr.  Allen  Rogers  of  the  Pratt  Institute,  Brooklyn, 
N.Y.  The  Council  at  its  last  meeting  passed  a 
resolution  expressing  appreciation  of  the  services 
rendered  by  Dr.  Mcllhiney  to  the  Society. 


BEIT    FELLOWSHIPS    FOR    SCIENTIFIC 
RESEARCH. 

The  Trustees  for  the  Beit  Fellowships  for 
Scientific  Research  announce  that  the  next 
election  of  Fellows  will  take  place  on  or  about 
July  loth,  1917.  Not  more  than  three  Fellowships 
will  be  awarded.  Applications  must  be  received 
on  or  before  April  16th,  1917.  Forms  of  applica- 
tion and  all  information  may  be  obtained,  by 
letter  only,  addressed  to  the  Rector,  Imperial 
College,  South  Kensington,  London,  S.W. 

These  Fellowships,  of  which  the  annual  value 
is  £150,  are  tenable  for  one  year,  but  may  be 
extended  by  the  Trustees  for  a  further  period  not 
exceeding  one  year.  Every  Fellow  must  be  a 
person  of  European  descent  by  both  parents,  but 
otherwise  of  any  nationality,  who  at  the  date  of 
election  shall  have  taken  a  degree  in  any  Faculty 
in  any  University  in  the  British  Empire  approved 
by  the  Trustees,  or  is  in  possession  of  any  Diploma 
or  Associateship  of  any  College  approved  by  the 
Trustees.  The  holding  of  any  other  Scholarship 
or  Fellowship  will  disqualify  an  otherwise  eligible 
person.  Candidates  must  be  under  25  years  of 
age  at  the  time  of  election,  and  must  state  in  their 
applications  the  general  nature  of  the  research 
which  they  propose  to  carry  on.  Fellows  will  be 
attached  to  a  department  of  the  Imperial  College 
of  Science  and  Technology  and  will  work  under 
the  supervision  of  a  Professor. 


Editorial. 


THE  JOURNAL. 

At  the  informal  meeting  of  the  London  Section, 
held  on  December  19th  last,  a  report  of  which 
appears  on  pages  63 — 65  of  this  issue  of  the 
Journal,  there  was  a  certain  amount  of  criticism 
on  the  character  of  the  Journal,  to  which  some 
reference  may  be  made  here.  The  Journal  con- 
sists broadly  of  two  parts,  for  one  of  which — the 
original  matter — we  have  to  depend  upon  our 
members,  whilst  for  the  other  the  editorial  staff 
is  responsible.  The  original  papers  and  com- 
munications should  form  the  salient  feature  of 
the  Journal,  and  the  standard  of  these,  both  as 
regards  quality  and  quantity,  has  been  maintained 
at  a  consistently  high  level  during  recent  years, 
although  some  falling  off  might  have  been  antici- 
pated during  the  period  of  industrial  disturbance 
following  the  outbreak  of  war.  At  the  same  time, 
the  members  of  a  Society  numbering  over  4000 
might  reasonably  be  expected  to  provide  more 
papers  than  is  the  case  at  present,  and  it  is  to  be 
hoped  that  members  will  use  every  effort  to  provide 
or  secure  suitable  matter  for  the  Journal.  Com- 
munications   to    the    Society    serve    a    twofold 


purpose,  for  in  addition  to  supplying  material 
for  the  Journal  they  provide  the  wherewithal 
for  meetings  of  Local  Sections.  In  many  of 
our  Sections  it  has  been  found  increasingly 
difficult  of  late  to  induce  members  to  come  for- 
ward with  communications.  There  appears  to  be 
a  mistaken  idea  that  all  papers  must  contain  the 
results  of  some  original  research.  This  is  far  from 
being  the  case.  Some  oi  the  most  interesting 
papers  which  have  appeared  recently  have  been 
those  in  which  nothing  of  an  absolutely  novel 
character  is  described — for  example,  some  of  the 
papers  read  at  our  last  annual  meeting  in  Edin- 
burgh. At  the  meeting  of  the  London  Section 
referred  to,  it  was  suggested  that  papers  or 
discussions  on  such  subjects  as  labour  in  chemical 
works,  and  filtration  problems,  would  be  of  great 
general  value,  and  many  other  subjects  suggest 
themselves,  such  as  descriptions  of  various  types  of 
chemical  plant  (stills,  evaporators,  etc.)  and  their 
suitability  for  different  kinds  of  work.  In  every 
works,  too,  there  are  unusual  occurrences  and 
small  problems  which  are  worthy  of  note  and 
will  undoubtedly  prove  very  interesting  and 
suggestive  to  others.  If  any  member  has  notes 
of  matt  ere  such  as  these,  which  could  be  worked  up 
into  a  paper,  however  short  (and  brevity  Is  no 
objection),  he  is  requested  to  communicate  with 
the  Secretary  of  bis  Local  Section,  or  if  he  is  not  a 
member  of  a  Section,  with  the  Editor. 

Another  point  in  connection  with  original  papers 
whichcallsforremark  is  concerning  the  discussions. 
Although  comparatively  very  few  members  take 
part  in  these  discussions  there  are  probably  many 
who  have  some  interesting  observations  to  make 
on  the  various  papers,  but  who  for  a  variety  of 
reasons  do  not  do  so  ;  and  again,  many  members 
must  find  matter  for  comment  in  papers  which 
they  read  in  the  Journal.  The  Editor  will 
be  glad  to  receive  any  remarks  or  comments  by 
way  of  discussion  on  any  paper  which  has  appeared 
in  the  Journal  or  has  been  read  at  a  Sectional 
meeting. 

The  abstracts  in  the  Journal  have  from  time  to 
time  been  the  subject  of  criticism  from  various 
standpoints.  On  the  one  hand  it  is  sometimes 
urged  that  they  are  not  full  enough  nor  informative 
enough,  but  It  must  be  pointed  out  that  no 
abstracts  can  be  sufficiently  full  to  meet  the  re- 
quirements of  those  to  whom  the  particular 
matter  appeals  directly.  They  are  merely  in- 
tended to  indicate  to  those  interested  whether  or 
not  the  matter  in  the  original  .paper  or  patent 
specification  is  of  sufficient  importance  to  justify 
further  reference  to  it.  Again,  some  members  have 
stated  that  only  one  or  two  pages  of  the  abs(  pacts, 
perhaps,  in  each  issue  of  the  Journal  are  of  interest 
to  them.  Whilst  it  may  be  true  that  tins  is  tbv 
proportion  of  matter  which  refers  directly  to  sunn 
particular  industry,  it  cannot  be  urged  t<  ><  i  s<  r<  nigh 
that  members  should  peruse  the  abstracts  oi 
literature  dealing  with  other  industries  than  those 
with  which  they  are  connected,  for  not  only  will 
they  find  a  large  amount  of  general  information  in 
these  sections,  but  they  will  undoubtedly  tome 
across  many  items  which,  (hough  not  bearing 
directly  upon  their  own  industry,  will  suggest  the 
application  therein  of  a  new  process  or  piece  of 
apparatus,  or  in  some  other  way  furnish  a  useful 
idea  . 

In  conclusion,  members  are  invited  to  make 
suggestions  as  to  the  directions  in  which  the  value 
and  utility  of  the  Journal  could  bo  enhanced  ; 
any  such  suggest  ions  will  be  very  welcome  and 
will  receive  careful  consideration. 
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HOBSBAUM  &  GRIGIONI— PRODl'CTION  OF  NITRATE  OF  SODA   IX  CHILE.     [Jan. 31, 1S17. 


Glasgow  Section. 


Meeting  held  at  (ilasgow  on  Tuesday.  Noveaib,    ->lh. 
1916. 


MR.    JAMKS    MCLEOD    IN    THE    CHAIR. 


A   LABORATORY  GAS  METER. 

BY    E.    ti.    BECKETT. 

It  is  often  of  interest  to  know  the  rate  of  a 
stream  of  gas  employed  in  a  laboratory  operation, 
and  as  the  following  device  has  been  found  to  be 
useful  for  this  purpose,  it  was  thought  that  a 
description  of  it  might  be  helpful  to  other  workers. 


Rnte,  c.c.  per  sec. 

Capacity  in  c.c 

15-5 

ii-r. 

10-0 

L2-6 

7-C1 

IO-."> 

6-56 

10-0 

3-75 

::•:. 

3«-5 

0-64 

is  made  entirely  of 
gas  n  hich  is  slightly 
liquid    used.      M    is 


As  this  siphon  gas  mi  ter 
glass,  it  may  be  used  for  anj 
soluble    in   water   or   in   the 

especially  useful  for  highly  corrosive  gases,  such 
as  chlorine,  for  which  the  ordinary  metallic  gasJ 
meter  is  out  of  the  question. 

If  a  constant  stream  is  desired,  gas  a!  :i  high 
pressure  should  be  employed,  and  the  rate  regulated 
or  throttled  immediately  in  front  of  the  gas-meter. 
For  gases  very  soluble  in  water,  other  liquids  have 


The  diagram  shows  the  design  of  the  apparatus. 
It  is  filled  up  to  the  dotted  line,  AB,  with  water, 
which  thus  (ills  the  siphon,  (',  connecting  the 
two  limbs  of  the  U-tube.  When  the  gas  to  be 
measured  enters  the  apparatus,  it  forces  the  level 
of  the  water  down  in  A  and  up  in  B  until  the 
difference  in  pressure  causes  the  siphon,  C,  to 
empty  itself  into  B.  The  gas  in  A  then  escapes 
into  B  through  the  syphon,  while  the  level  of  the 
water  readjusts  itself  in  the  U-tube  and  Oils  the 
siphon,  C.  The  process  then  starts  again.  The 
siphon  runs  over  each  time  after  a  definite amount 
of  the  gas  has  passed  through  the  instrument, 
which  amount,  however,  varies  with  the  velocity 
of  the  gas.  A  determination  of  the  capacity  of 
the  gas-meter  for  different  velocities  gave  the 
following  results  : — 


to  be  used  instead,  but  only   mobile  liquids  can  •  e 
employed. 

This  apparatus  can   be  obtained  from   Messrs. 
Baird  and  Tatlock,  Ijondon. 

I  desire  to  thank  .Messrs.  Nobel's  Explosives 
Co.,  Ltd.,  for  permission  to  publish  this  com 
munication. 
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In  the  absence  of  the  authors,  the  following 
paper  was  read  by  Mr.  J.  A.  Heavell. 

PRODUCTION    OF    NITRATE    OF   SOLA    IN 
CHILE     PAST,  PRESENT,  AND  FUTURE. 

BY     [.     BIRKWOOD     HOBSBAUM,     A.M.S.T..     AND 
J.    L.    GRIGIONI. 

For  an  industry  of  such  enormous  dimensions 

and  importance  as  the  nitrate  industry  of  Chile, 
very  little  text  book  information  is  available  : 
nor  can  its  progress  be  followed  by  the  illustrh  us 
names    coupled    with   steps    of    true    importance 

which     in    other    industries     mark     the    grappling 

ground,   where   industrial    problems   are   nvcreiuc 

by  science.     That  is  aot  to  say  that  the  nitrate 

industry  has  been  in  the  hands  of  mediocrities 
throughout  its  history,  but  it  must  be  freely 
admitted  that  its  progress  hitherto  has  been  more 
commercial  than  scientific,  and  that  its  real 
development  on  scientific  lines  is  yet  to  come. 

There  arises  in  all  industries,  especially  in  those 
in  which  the  prime  mat. 'rial  is  directly  obtained 
from  natural  deposits,  a  crisis  at   some  time,  which 

do  purely  commercial  ingenuity  can  overcome. 
When  labour  is  reduced  to  it.s  minimum  cost, 
transport,  both  of  raw  material  and  finished 
product,  as  cheap  as  possible,  selling  price  pushed 
to  its  economic  limit,  and  mechanical  device  as 
satisfactory  as  can  be  expected,  little  more  hope 
remains  to  an  industry  save  thai  science  can  find  a 
means  of  in.reasing  cfficienc)  or  improving  it  in 
such  a  way  that  poorer,  and  necessarily  cheaper, 
raw  material  may  be  used.  We  do  not  state 
that  such  is  the  position  actually  held  by  the 
nitrate  industry,  but  that  such  a  position  is 
within  sight.  The  richest  of  the  known  deposits 
have  been  used  up  :  the  medium  deposits  are 
being  eaten  into  yearly,  and  yet  the  poorer  deposits 
are  practically  untouched  and  only  waiting  foi 
human  ingenuity  to  devise  the  necessary  means  for 
making  them   useful. 

We  propose  in  this  paper  to  truce  the  progress  of 
the  nitrate  industry  from  the  discovery  of  the 
deposits  to  the  present  day.  We  propose  to 
analyse  this  progress  to  point  out  the  directions 
in  which  t  he  met  hods  of  refining  ba\  .•  been  modified 
and  brought  up  to  date — to  adumbrate  the 
deficiencies  caused  by  these  types  of  modification 
and  to  show  that  even  when  the  acme  of  mechanical 

efficiency     is     reached,     the     process     still     remains 

comparatively  primitive.  We  will  then  describe 
the  newer  schemes  by  means  of  which  ii  is  hoped  to 

put     the    nitrate    industry    on    a    level    with    well- 

tnised  industries.  These  introduclorj 
marks  will  be  made  all  the  clearer  when  it  is 
appreciated  that  the  commercial  preparation  of 
nitrate  of  soda  from  the  raw  material,  in  which  it 
naturally  occurs,  is  essentially  a  mechanical 
problem  of  lixiviation  (and  separation  of  solution 
from     solid  I     followed     by     a      physico-ehemieal 
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problem  of  crystallisation.  Caliche,  as  the 
naturally  occurring  nitrate-containing  mineral  is 
locally  called,  is  essentially  a  mixture  in  which  a 
variable  amount  of  insoluble  matter  is  bound 
together  with  crystals  of  soluble  salts,  the  whole 
forming  a  conglomerate. 

The    composition    of    some    typical    caliches    is 
shown  in  Table  A. 


nitrate  of  soda  contained  in  the  caliche  was 
brought  into  solution  by  boiling  the  latter  with 
water  in  copper  pans  (of  native  manufacture) 
heated  by  direct  fire,  the  fuel  employed  being 
"  carbonized  wood."  The  liquors  obtained  were 
run  off  and  the  solid  refuse  disposed  of.  By 
virtue  of  the  richness  of  the  raw  material  one 
lixiviation  with  water  and  returned  mother  liquor 


Table  A. 
Analyses  of  caliches. 


High  grade. 

Low  grade. 

•  1 
u 

I. 

2. 

3. 

4. 

1. 

2. 

3. 

4. 

1-107 

52-960 

23-4 
0-074 
2-976 
1-166 
2-585 

15-677 

2-003 

48-700 

17-3 
0-151 
6-958 
2-441 
2-177 

20-213 

1-121 

50-250 

30-2 
0-026 
1-226 
0-156 
3-110 

13-9 

2-764 

33-687 
25-7 
0-014 

3-230 
34-597 

1-061 
0-958 

13-270 

29-3 
0-059 
8-220 
0-885 
4-026 

42-213 

1-892 

12-4 

13-9 
0-062 
9-075 
7-041 
3-618 

51-934 

2-173 

14-034 
17-8 
0-010 

5-456 

3-935 

56-543 

1-951 

13-160 
9-1 

0-153 

6-246 

3-087 

3-346 

62-938 

Totals 

99-945 

99-943 

99-989 

99-992 

99-992 

99-922 

99-951 

99-081 

It  is  not  the  intention  of  the  authors  to  deal 
with  the  question  of  the  origin  of  the  deposits,  nor 
with  the  methods  of  mining.  A  few  remarks  on  the 
latter  will  appear  towards  the  end  of  the  paper, 
but  enough  has  already  been  written  on  this  part 
of  the  subject  by  others,  and  so  little  development 
has  taken  place  since,  as  to  leave  what  has  been 
written  quite  up  to  date. 

Since  the  use  of  Chilian  nitrate  was  brought  to 
notice  in  1809  by  Taddeo-Haenke,  a  German 
domiciled  in  Bolivia,  the  essential  principle  of  the 
commercial  method  of  separating  the  soluble  from 
insoluble  matter  has  not  been  altered.  It  might  be 
broadly  stated  that  from  1809  onwards  the  endea- 
vour has  been  to  prepare  a  concentrated  solution 
of  nitrate  of  soda  by  boiling  the  raw  material  with 
water  and  mother  liquor  for  some  time  and 
running  off  such  solution  when  a  convenient 
maximum  temperature  and  density  are  reached. 
Dependent  upon  this  temperature  is  the  relative 
quantity  of  nitrate  of  soda,  salt  and  other  impuri- 
ties which  are  retained  in  solution. 

The  increase  of  solubility  of  nitrate  of  soda  with 
rise  of  temperature  and  the  decrease  of  solubility  of 
sodium  chloride  in  such  a  solution  of  nitrate,  is 
such  that  an  effective  separation  of  the  two  salts 
can  be  brought  about  by  this  means  and  the 
liquors  thus  obtained,  when  allowed  to  crystallise, 
will  deposit,  as  crystal,  little  or  no  sodium  chloride. 
To  follow  adequately  the  progress  of  the  industry 
from  its  inception  it  will  be  necessary  to  trace, 
through  certain  periods,  the  carrying  out  of  tin- 
above  outlined  desideratum.  These  periods  have 
no  other  significance  than  ease  of  classification  for 
descriptive  purposes. 

1st  Period,  1809-1856  ;  2nd  period.  1856- 
1880:  3rd  period,  1880-1900;  4th  period,  1900- 
present  day.  The  total  production  up  to  1915  has 
been  approximately  51,000,000  tons. 

During  the  first  period — 1809-185(5 — which 
was  the  unorganised  period  of  the  industry,  the 
nitrate  bearing  grounds  lay  in  the  three  countries 
on  the  West  Coast  of  South  America,  Peru, 
Bolivia,  and  Chile.  As  little  importance  was 
attached  to  these  deposits  at  that  time,  and  the 
workings  were  carried  on  under  the  most  primitive 
conditions,  it  can  easily  be  understood  that 
nothing  but  practically  the  purest  of  the  caliche 
was  taken  out  of  the  ground  to  be  refined.  It  is 
probable  that  the  raw  material  worked  contained 
as  much  as  80%  or  more  of  nitrate  of  soda.     The 


was  enough  to  produce  sufficient  solution  to  be  run 
off,  from  which  comparatively  pure  nitrate  of  soda 
could  be  crystallised  by  gradual  cooling  in  tanks 
exposed  to  the  air. 

During  the  years  1810-1812  six  or  eight  of 
these  primitive  establishments  were  erected,  which 
were  able  to  produce  between  March,  1812,  and 
January,  1813,  22,723  Spanish  quintals  of  nitrate 
(roughly  1000  tons).  In  1830  the  value  of  this 
product  as  a  fertiliser  began  to  be  recognised  in 
Europe  and  the  industry  began  to  improve  its  out- 
put; thus  from  1830-1834  production  was  361,386 
quintals,      from      1850-1854     3,260,492     quintals. 

Table  1. 

Increase  of  exports  of  nitrate  of  soda  from 

Chile,  from  1830  to  1880. 

Tons  per  annum. 
350,000 


-  300,000 


250,000 


200,000 


-  150.000 


100,000 


60,000 


1830  35      40      45      50      55      60     65       70      75     1880 
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Period  2,  1866-1880.  Although  we  have 
chosen  to  mark  the  year  1856  as  the  beginning  of  a 
new    period    we    have    done    so    for   sentimental 

reasons  more  than  any  oilier,  because  although  it 
marks  officially  the  introduction  of  steam  into  the 
process,  the  full  value  of  this  innovation  was  not 
taken  advantage  of,  save  in  very  few  works,  until 
very  much  later.  The  modification,  involving  the 
use  of  steam,  was  the  leading  of  the  steam  through 

Eerforated  pipes  into  tin  mixture  of  caliche  and 
quor.  Only  about  60%  yield  was  obtained!  the 
"dumps"  from  these  "parados,"  as  they  were 
locally  known,  containing  20-30%  nitrate  and  the 
lines  (or  borras)  about  4.0-50%  alter  washing. 

During  this  period  the  raw  material  used  fell 
little  shcrt  of  the  high  percentage  of  nitrate  above 
referred  to  and  it  may  be  stated  on  I  he  authority  of 
observers  of  that  time  that  material  of  lower 
contents  than  50%  of  nitrate  of  soda  was  not  taken 
to  the  works  for  treatment.  Table  1  shows  the 
development  of  the  export  of  nitrate  of  soda  from 
1830  until  1880.  During  this  period  the  majority 
of  the  works  were  situated   in  the  province  OI 

Tarapaca,  which  belonged  to  I'eru,  but  was  annexed 
by  (  hile  as  a  result  of  the  war  which  began  in  1 S79 
and  was  concluded  by  the  Treaty  of  Anion  in 
October,  1883.  Tims  practically  at  the  opening  of 
the  third  period  the  nitrate  bearing  grounds  of 
South  America  were  in  the  hands  of  that  most 
progressive  of  South  American  States — the  Re- 
public of  Chile.  As  we  have  said,  from  1856 
onwards  the  means  of  producing  nitrate  of  soda 
began  to  he  divided  between  the  works  of  the 
essentially  primitive  type,  in  which  the  pans  were 
fire-heated  and  those  representing  the  first  step 
forward,  in  which  the  nitrate  was  dissolved  in  tanks 
by  heat  supplied  by  the  introduction  of  steam 
through  perforated  pipes. 

All  this  so  far  was  the  treatment  of  an  exceed- 
ingly high  grade  material  by  boiling  wit  h  water  (and 
returned  mother  liquor)  for  the  preparation  of  the 
concentrated  solution  for  crystallisation.  I  hiring 
this  period  also  closed  serpentine  coils  were  intro- 
duced into  the  tanks  through  which  coils  passed 
steam  from  the  boilers.  This  was  of  course  I  he 
natural  corollary  to  the  perforated  pipes  as  it 
avoided   dilution  of  liquors  by  condensed   water. 

Period  3.  1880-1900.  In  1876  a  very  radical 
change  was  introduced  into  the  process  and  From 
that  date  ihe  system  adopted  has  not  been  varied) 
save  for  minor  modifications  and  mechanical 
improvements.  The  honour  of  introducing  this 
vital  alteration  belongs  to  Mr  J.  T.  Eumberstone, 
who  is  affectionately  known  in  the  nit  rale  districts 
as  the  "  father  of  1  he  nitrate  industry." 

lie  applied  the  counter-current  system  cf 
lixiviation  in  tanks,  which  he  adapted  from  the 
alkali  makers  in  Kngland.  and  which  is  known 
locally  as  Ihe  "  Shanks  sysfi  m."  In  this  system 
of  counter-current  lixiviation,  the  raw  material  is 
treated  with  the  richest  liquor  and  the  successive 

stages  with  weaker  liquors,  the  last  wash  being  done 

with  water.  The  temperature  is  highest  in  the 
richest  tank  and  lowest  in  the  tank  receiving  its 
final  wash. 

The  liquors  pass  forward  through  a  series  of 
tanks  in  which  they  are  strengthened  up  by 
lixiviating  richer  material,  and  the  temperature  iii 

each  forward  tank  is  increased.  The  hc.it  ing  is 
done  by  means  of  closed  si  cam  ceils,  t  he  condensed 
water    from    these    being    returned    direct     to    the 

boilers.     Tl Becl  of  the  introduction  of  such  a 

system  permitted  of  the  disposal  of  the  refuse 
insoluble  material,  with  a  much  smaller  content  of 
nitrate  of  soda  than  heretofore  owing,  naturally, 
to  the  greater  proportion  of  water  which  could  be 
used  in  the  lixiviation  process.  It  had  an  all-round 
cheapening  effect,  upon  the  production  cost  of  Un- 
finished product,  and  permitted  where  ne  • 
the  exploitation  of  mixed  deposits  of  poorer  ley.  It 
permitted  the  mixing  of  material  of  00%   nitrate 


content  with  that  of  30  %,  or  50  %  with  30  %,  but 
even  at  this  period  it  was  not  considered  advisable 
tec  remove  from  the  grounds  material  of  less  than 
30 %.  Prom  this  time  onwards  the  newer  system 
gained  a  very  rapid  follow  ing  and  was  adopted  by 
I  he  English  companies  to  whom  the  de\  elopment  of 
I  hi-  industry  was  at  t  his  time  most  due,  and  in  1  ,s'.' 

the  Liverpool  Nitrate  Co.  instructed  Mr.  (now  Sir) 
Robert  Harvey  to  prepare  plans  and  estimates  bli- 
the construction  of  I  heir  olieina  "  Ramirez."  The 
details  of  this  works  wen-  communicated  to  the 
Institution  of  Civil  Engineers  by  sir  Robert  Harvej 
in  1SS  I  and  by  courtesy  of  this  gentleman  we  are 
able  to  extract,  from  his  paper  some  of  the 
important  details  of  this  the,  then,  largest  works  in 
Chile.  We  are  indebted  also  to  Sir  Robert  Harvey 
Tor  much  information  regarding  the  processes  in 
use  prior  to  introduction  of  the  Shanks  system. 

Ramirez  W'orks,  1883.  Extract  from  Minutes 
of  Proceedings,  Institution  of  Civil  Engineers, 
Harvev  (Nitrate  of  Soda  1884/5). 

Six  steel  boilers,  30  ft.  6  ft.  6  in.,  double  flues. 
with  tl  Galloway  tubes,  12  boiling  tanks,  30  ft. 
8  in.  X7  in.  (1080  cub.  ft.  capacity  each),  with 
steel  heating  tubes;  00  ervstallizing  tanks. 
16  ft.  >  10  ft.  x  3  ft.  deep,  sloping  to  2  ft.  9  in. 
(736  cub.  ft.  capacity);  2  feeding  tanks,  a  ."> 
compartment al  washing  tank,  and  3  circular  tanks. 
2a  ft.  in  diam.  by  12  ft.  high.  Locomotives  and 
rolling  stock  of  21  miles  of  portable  railway,  by 
John  Fowler  and  Co.,  of  Leeds.  Engines,  pumps, 
mac  bine  tools,  by  Tangye  Bros.,  and  3  crushing 
machines. 

This  works  was  erected  by  Sir  Robert  Harvey, 
and  completed  in  1884.  The  author  says:  "  In 
order  to  provide  caliche  sufficient  to  meet  the  re- 
quirements of  so  large  a  system  of  machinery  al 
least  250  mules  and  40  carts  would  be  required." 
To  avoid  this  expense  he  introduced  the  innova- 
tion of  a  portable  railw  ay  with  two  locomotives  and 

eighty  side  tip  cars  and  only  used  30  mules  and  a 
carts  for  taking  the  caliche  to  the  side-  of  the 
railway  line  which  runs  out  11  miles  in  the  caliche 

quarries.  The  line  has  a  2  ft. gauge,  16  lb.  rails: 
the  cars  carry  1  $  tons  of  caliche.  The  winks  were 
built  for  a  product  ion  of  from  6000  to  6500  tons  of 
nitrate  of  soda  per  month  and  the  author  men!  ions 
that  the  chemical  analysis  of  his  raw  material  was  : 
Nitrate  of  soda.  51%;  common  salt,  26%; 
sulphate  of  soda.  6%  ;  sulphate  of  magnesia.  3%  ; 
insoluble,  14%. 

The  cost,  of  the  machinery,  plant,  and  i  "in- 
struct ion  amounted  to  £1 10.000  and  for  every  1  ton 

of  coal  burnt,  12  tons  of  nitrate  of  soda  was  manu 
factored.     It  is  a  far  cry  from   1884  to  1014,  but 
during  this  period  of  30  years  no  further  alteration 
has  been  made  in  the  process  than  the  introduction 

ol  certain  labour-sa\  nig  de\  i.  es.  such  as  belts  and 

bucket  elevators,  electrically  driven  machinery, 
the  use  of  oil  fuel  for  generating  steam,  and  the 
introduction  of  Diesel  engines.  That  is  to  s;i\ 
BTery  improvement  has  been  in  the  direction  of 
perfecting  the  mechanical  side  of  the  system. 

Table  2  will  show  the  increase  in  exporl  of 
nitrate    of    soda    from    1  S.MI-1  IIIMI. 

Period  4,  1900   15.     In  1911,  an  English  nitrate 

company  began  the  construction  of  a   new    oflcinfl 

bom    the  design  of   Messrs.   Strain  and    Kohert  son. 

Consulting  Engineers,  Glasgow.     This  works  was 

designed  for  an  output  of  90,00(1  qtls.  nitrate  pel 
month  from  material  containing  25%  nitrate  o| 
sec,  l.i. 

I  n  this  works  the  w  hole-  of  the-  power  for  crushing 
and  distribution  Of  crushed  material  and  for  pumps 
was  provided  by  a  central  electrical  generating 
station  containing  two  UOtl  H.II.I'.  Diesel  engines 
ny  Willans  and  Robinson  and  two  3-phase  alter 
bators  hy  Siemens  lines,  direct  coupled.  BV  r  l  he- 
transmission  of  power  to  the  wells  and  outlying 
places  step-up  transformers  are  used  and  the 
current  transmitted  by  hare  copper  aerial  lines. 
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The  steam  for  process  work  was  generated  by 
Lancashire  boilers  (30  ft.  x  7  ft.  6  in.)  fired  with  oil 
fuel,  of  which  5  were  installed. 

The  material  was  crushed  in  Blake  Marsden 
crushers  (24  in.  x  18  in.),  driven  electrically,  five 
of  these  crushers  being  installed. 

Table  2. 

Increase  of  exports  of  nitrate  of  soda  from  Chile, 
1880  to  1900. 

Tone  per  annum 
1,600,000 


100,000 


1C0.0O0 


1880  81  82  83   84    85  86   87  88  89  90    91  92   93  91  95   96   97  98  99  1900 


The  crushed  material  was  elevated  to  the 
boiling  tank  stage  by  belt  conveyers  and  distributed 
by  belt  to  the  tanks  for  loading.  There  are  18 
boiling  tanks,  each  34  ft.  x  7  ft.  6  in.  x  8  ft.  6  in., 
provided  with  false  bottoms  1  ft.  above  true  bottom 
and  fitted  with  the  necessary  connections  for 
transference  of  liquors  and  three  "  ripio  "  discharge 
doors  for  discharging  the  spent  caliche.  The  latter 
is  drawn  to  the  dump  tip  in  side-tipping  waggons 
drawn  by  petrol  locomotives.  The  works  is 
equipped  with  154  crystallizing  tanks,  each  18  ft.  x 
18  ft.  X  3  ft.  6  in.,  sloping  to  3  ft.,  the  whole  of  these 
mounted  on  a  substantial  steel  structure.  The  raw 
caliche  is  brought  into  the  works  by  a  light  railway 
2  ft.  6  in.  gauge,  35  lb.  rails  spiked  being  used. 

The  mileage  of  railway  is  2-2J  miles,  and  the 
loading  stations  are  fed  by  carts  and  mules  from 
the  actual  mining  localities. 

The  water  supply  is  derived  from  wells,  as  is  usual 
in  these  districts,  the  power  for  pumping  being 
supplied  from  the  central  station. 

The  works  is  provided  with  a  very  complete 
engineering  workshop  fully  capable  of  dealing  with 
all  necessery  repairs  for  the  efficient  upkeep  of  so 
large  a  mechanical  installation.  It  also  has  a 
small  foundry  for  both  brass  and  iron. 

The  details  of  this  oficina  as  compared  with  the 
details  of  that  constructed  by  Harvey  in  1884 
show  that  the  power  and  mechanical  side  of  the 
works  have  been  completely  modernised,  with  the 
result  that  lower  grade  material  and  consequently 
increased  proportional  amounts  thereof  can  be 
commercially  handled. 

A  description  of  one  month's  working  will  help 
to  show  what  has  been  effected  by  the  modernisa- 
tion of  the  means  of  handling  the  large  quantity  of 
raw  material. 

During  the  29  days  worked  in  one  particular 
month  there  were  brought  in  12,484  cartloads  of  raw 
material ;  estimated  weight  of  cartload  41  Spanish 
quintals  (10121b.).  Fifteen  carts  were  employed  in 
feeding  the  loading  stations,  each  making  about  28 
trips  per  day.  2  locomotives  and  05  side  tip 
waggons  were  used  to  transfer  the  material  from 
the  loading  stations  to  the  treatment  plant. 

The  raw  material  averaged  21 -89%  nitrate  and 
the  total  treated — 499,544  Spanish  quintals — was 
divided  into  350  charges  (tank  loads)  of  about 
1430  qtls.  each  and  the  yield  showed,  on  the 
figures  taken,  an  efficiency  of  56-4%. 


The  figures  are  as  follows  : — 
Total   caliche   499.544   qtls.  at  21-89%   nitrate  = 

109,350  qtls.  nitrate. 
Produced  65.000  qtls.  of  95  %  nitrate  == 
61,750   qtls.  nitrate. 

In  ripio  400.B44  (dry  weight  at  5-04%  estimated)  20,19245  qtls. 

lu  borra  33.000  at  1745  5,91555      .. 

Unaccounted  for 21,49200      ., 


47.60000 


That  is  a  recovery  of  56-4%  of  the  nitrate 
contained  was  effected  from  raw  material  of 
about  22%. 

For  each  quintal  of  petroleum  consumed  7-98 
quintals  of  nitrate  was  extracted,  or  in  coal  equiva- 
lent (taking"  the  heat  efficiency  oil  to  coal  as  18 
to  12)  one  qtl.  of  coal  produced  5-32  qtls.  of 
nitrate. 

Considering  this  figure  of  1  to  5-32  coal  for 
nitrate  against  that  of  1  to  12  as  obtained  in  1884 
it  wculd  seem  as  though  no  improvement  at  all  had 
taken  place  during  this  period.  It  is  necessary, 
however,  to  consider  that  in  1884  the  material  used 
contained  51%  nitrate  and  14%  insoluble,  while 
in  1914  the  proportions  were  21-89%  nitrate  and 
4500%  insoluble,  and  that  1914  material  could 
not  have  been  treated  by  1884  means. 

The  fuel  cost  for  haulage  of  the  increased 
quantity  of  raw  material  and  discharge  of  the 
increased  quantity  of  insoluble  matter  ought  to 
increase  in  the  proportion  corresponding  to  the 
fact  that  1000  tons  caliche  in  1884  becomes  2330 
tons  in  1914  to  supply  the  same  quantity  of  nitrate 
to  the  plant,  i.e.,  haulage,  loading,  and  treatment 
alone  ought  to  increase  fuel  consumption  in  the 
proportion  of  1  :  2-33  and  costs  of  discharge  of 
refuse  ought  to  increase  in  proportion  to  the 
increase  in  insoluble  residue.  Hence  without 
mechanical  improvement  the  1  to  12  might  easily 
have  been  expected  to  have  fallen  to  1  to  2  in  1914. 
Thus  the  economy  cf  fuel  is  one  of  the  salient 
features  of  the  modern  plant  as  against  the  old 
type. 

Method  employed  in  the  refining  <>f  Chile  saltpetre 
from  the  raw  materials. 

In  the  most  modern  of  the  Chilian  works  the 
methods  adopted  to-day  actually  differ  very  little 
from  those  used  30  years  ago.  The  raw  material 
is  passed  through  crushers  of  the  Blake  Marsden 
type  and  lifted  to  the  boiling  tanks  either  by  belt 
conveyor,  bottom  emptying  car  and  hoist,  electri- 
cal or  hydraulic,  or  drawn  up  an  inclined  plane  in  a 
side  tipping  or  bottom  emptying  car.  Where  a 
belt  conveyor  is  used  the  actual  distribution  of  the 
material  to  the  tanks  is  done  by  means  of  the  cars 
above  referred  to  or,  as  in  some  cases,  by  belt 
distribution.  The  tanks,  32  ft.  x  9  ft.  x  8  ft.,  pro- 
vided with  false  bottom  9  in.-12  in.  from  Un- 
true bottom,  three  doors  for  discharging  ripio 
(refuse),  steam  coils  for  heating  purposes  and  con- 
nections for  transferring  liquors  and  running  off 
finished  liquor  and  washes,  are  loaded  with  the 
crushed  material.  The  size  of  crushing  is  varied, 
according  to  the  hardness  of  the  raw  product. 
from  3  in.  for  the  softest  to  J  in.  for  the  hardest 
types. 

Tin-  charge  weighs  from  60-70  tons.  It  is 
now  leached  in  stages,  usually  4  or  5  operations 
being  necessary.  The  first  is  with  the  strongest 
liquor  available  obtained  from  the  tank  imme- 
diately behind,  and  of  which  the  origin  will 
I  be  seen  from  tin-  description  of  the  complete 
cycle,  and  this  is  carried  out  at  t  he  highest  temper- 
ature to  be  obtained,  the  boiling  being  continued 
for  a  period  of  from  2-3  hours  according  to  the 
grade  of  material  under  treatment. 

At  the  expiration  of  this  period  the  boiling 
liquor,  which  is  now   strong  enough  to  send   to 
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the  crystallizing  tank.-.,  is  slowly  run  oil  from  a 
[nihil  about  half  way  up  Che  tank),  the  level 
(if  the  liquor  in  the  lank  being  maintained 
by  Feeding  with  Hie  next  8tronges(  liquor  from  the 
lank    behind.     The  "  caldo,"   as    it.   is   called,  is 

run    oil    slowly    for  a   period    of    from    "_'-:>    hOUXS, 

boiling  and  feeding  being  maintained  all  the  time. 

and  the  How  is  only  stopped  when  the  liquor  has 
decreased  in  strength,  due  to  the  weaker  feed  not 

being  able  to  be  strengthened  quickly  enough  in  1 1  >  ■  ■ 
boiling  tank  which  is  under  review. 

The  feed  liquor  is  intended  to  displace  the 
caldo  running  off,  but  in  actual  practice  it.  mixes 

with  it  and  thus  limits  the  ellicieuey  of  the  opera- 
tion. When  the  How  of  caldo  is  stopped, 
the  feed  to  this  tank  is  stopped  and  the 
liquor  in  this  tank  is  transferred  by  pump  or  by 
levelling  action  (or  both)  to  the  next  tank  forward 
which  contains  fresh  caliche,  and  the  preparation 
of  caldo  proi  eeds  anew  from  this  fresh  caliche. 
The  tank  which  has  now  been  boiled  once  is  filled 
up  with  liquor  from  the  tank  behind  it  (this 
liquor  is  the  result  of  the  second  boiling  of  the 
material  in  this  tank)  and  boiled  for  a  further 
period  during  which  the  new  caliche  in  the  tank 
forward  is  being  boiled  for  the  first  time,  with  the 
liquor  it  has  received  from  the  tank  under  de- 
scription. In  this  way  the  caliche  is  successively 
leached  with  four  or  five  liquors  in  a  cycle  of 
operations,  tin-  final  wash  liquor  being  cold  water. 
The  whole  operation  takes  IS  to  20  hours  per  lank. 

The  strong  liquor  (caldo)  is  run  into  settling 

tanks,  where  it  is  clarified  (sometimes  by  "  time 
settling   only,    sometimes    with    the   aid   of    flour. 
dung,  etc.)  and  the  clear  liquor  decanted  oil  into 
open  troughs  through  which  if  is  conducted  to  the 
crystallizing  tanks. 

These  crystallizing  tanks  are  15 ft.  x  15ft.  2  ft. 
6  in. — 3  ft.  sloping  to  one  side,  and  an  out  (it  of 
these  tanks  is  enough  to  allow  of  sufficient  being 
tilled  each  day.  and  occupied  for  12  13  days 
with  a  two  days' supply  hi  reserve.  Thus  a  works 
filling  ten  tanks  a  day  will  require  about  150 
tanks  for  its  equipment. 

The  cooling  is  done  by  exposure  to  the  atmos- 
phere and  takes  8-11  days,  at-  the  expiration  of 
which  the  plugs,  which  an-  fitted  in  the  bottom, 
art;  withdrawn,  and  the  mother  liquor  drained  oft 
to  open  troughs  below,  which  conduct  it  to  the 
mother  liquor  stock  tank.  The  crystalline  deposit 
in  the  tanks  is  equal  to  25-35  lb.  nitrate  from 
1  cub.  ft.  caldo  and  for  every  1  lb.  nit  rate  deposited 
as  crystal,  0-5  lb.  returns  to  the  system  as  mother 
liquor.  The  nitrate  after  draining  contains 
8-10%  liquor  and  the  crystals  are  heaped  on  th,. 
drying  floors  (into  which  some  of  the  mother  liquor 
drains  and  is  lost  )  where  the  heaps  are  periodically 
raked  over  in  order  to  expose  more  surface,  and  by 

atmospheric  evaporation  and  draining,  over  a 
period  of  a   month,  the  crystals  are  reduced   to 

2-3%  luoisiure   content,  after  which   the   lumps 

are    broken    down    with    wooden    mallets   and    the 

nitrate  filled  into  Backs  for  entraihment  to  port. 

The  factors  which  prevent  this  cycle  of  operations 
from  being  as  successful  as  it  might  be  are; 

(1)  The  size  of  lumps  of  ran-  material.  This  is 
one  cause  of  inefficient  leaching,  the  liquid  only 
partially  permeating  the  lumps  of  raw  material. 
This  is  helped  largely  by  the  throwing  < 
solution,  in  the  more  concentrated  liquors,  of  salt, 
which   coats  the    lumps;    and    as   all    successive 

liquors  are  saturated  with  sail,  the  coating  '  n  the 

lump-  becomes  an  insoluble  covering  which  tends 
to    prevent    the    liquor    getting    at     the    soluble 

nitrate  contained  in  lie-  lump--.  \-  the  |ihl| 
wash  is  a  dilution,  with  cold  water,  of  II,,.  liquor 
retained  by  the  solid,  and  not  a  displacement,  and 
as    the    material    at    (his   stag iilmin    mop,.   Sl,|t 

than  nitrate  (this  salt,  which  has  been  deposited 
from    previous  operations,   being  more  aco 

to   the    water   than    the   nitrate    in    the    lumps),    it 


follows  that  all  the  liquors  passing  forward  from 
the  wash  tank  and  which  are  used  for  the  lixhia- 
tion,  in  the  successive  stages  forward,  must  be 
saturated  solutions  of  salt  at  their  tempera  I  lire 
and    nitrate   content. 

Th,  result  of  this  is  that  dissolution  of  nitrate 
takes  place,  in  the  further  stages,  where  the 
liquors   are    raised    in   temperature,    together   with 

deposition  of  salt,  and  the  tendency  in  the  high 
temperature  tanks  is  to  deposit  salt  upon  the 
lumps  from  which  the  nitrate  is  being  extracted 
and  thus  protect  them  against  the  further  action 
of  saturated  solutions  of  salt  and  nitrate. 

It-  is  a  coinnu  n  thing  to  be  able  to  pick  out  of 
the  refuse  material  (ripio)  lumps  of  quite  fresh 
raw  material  which  have  doubtless  owed  their 
immunity  from  attack  to  the  presence  of  a  pro- 
tecting coal  ing  of  salt . 

(2)  The  disruption  of  the  material  during  boiling. 
This  causes  the  insoluble  mass  to  pack  closely  in 
the  tank,  and  prevents  the  free  circulation  of  the 
liquors  in  the  solid  mass,  and  this  is  further  aggra- 
vated  by  the  presence  of  fines  in  the  raw  material. 

The  raw  material  after  crushing  shows  by 
screening  analysis  a  certain  proportion  of  "  fines." 
These  fines  are  due  to  the  breaking  down  of  the 
softer  material  during  handling  and  crushing  and 
also  to  the  fines  originally  brought  in  with  the 
raw  material  from  the  mines  (these  are  produced 
during  the  blasting  operations  necessary  to  the 
mining  of  the  material  and  by  the  falling  in  of  the 
soft  overburden). 

The  proportion  of  lines  passing  |  in.  mesh 
varies  from  25%-00%,  depending  on  the  hardness 
of  the  original  material  and  the  method  employed 
in  loading  the  carts  at  the  mines  (the  harder 
varieties  produce  less  fines  in  the  crushing). 
Often  the  "  smalls  "  are  shovelled  up  and  thrown 
into  the  carts  with  a  lot  of  fines.  Sometimes 
perforated  shovels  are  used  to  eliminate  the  fines. 
The  lumps  30—10  lb.  in  weight  are  loaded  into 
the  carts  by  hand. 

The  presence  of  these  "  fines  "  in  the  boiling 
tanks  is  very  prejudicial  to  successful  lixiviation 
as  they  interfere  with  the  proper  circulation  of 
the  liquors. 

Furthermore  the  space  between  the  true 
bottom  of  the  tank  and  the  perforated  false 
bottom  (crinoline).  0  in. -12  in.,  becomes  tilled 
with  part  of  these  fines  which  remain  wet  with  a 
very  strong  nitrate  solution  mixed  with  nitrate 
crystals,  for  this  space  is  the  coolest  part  of  the 
tank.  Often  enough  the  total  loss  of  nitrate  from 
this  source  alone  accounts  for  10%  of  the  total 
production,  or  4-5%  of  the  total  nit  rale  in  Un- 
original material.  This  fine  waste,  locally  known 
as  "  borra  "  has  been  the  object  of  many  experi- 
ments in  order  to  reduce  the  high  nitrate  content, 
but,  as  washing  the  nitrate  out  only  produces 
weaker  liquors  which  cannot,  always  be  success- 
fully introduced  into  the  cycle,  and  filtration  has 
only  recently  been  tried,  the  borra  is  almost 
invariably   thrown  away  without  treatment. 

(3)  The  presence  of  clay  and  othei  amorphous 
matter,  oxides  of  iron,  aluminium,  etc.,  causes 
the    otherwise    fairly    easily    drained    material, 

e.g.,  stones,  gravel,  and  sand,  to  become  much 
more  "  spongj  "  and  augments  its  power  to  retain 
liquors  on  draining,  with  the  result  that  when  it  is 

necessarj  to  drain  oil  stronger  liquors  previous  to 
treatment    with  weaker  ones  tor  the  purpose  of 

lixiviation.  a  greater  percentage  of  the  stronger 
liquor    remains    than    otherwise    would    do    in    the 

absence  of  such  amorphous  matter.     The  effect  of 

(his    is    (he    limitation   of   the    amount    oj     nitrate 

solution  passed  forward  in  the  system,  wild  a 
corresponding  decrease  in  the  efficiency  ol  the 
process. 

(furthermore  the  amount  of  liquor  used  in  the 
cych-  is  strictly  limited  to  the  amount  of  nitrate 
to   be   dissolved,   so  as  to   be  able  to  run  off  the 
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greatest  quantity  of  sufficiently  concentrated 
liquor  from  the  first  tank  in  the  cycle,  and  hence 
the  above  inefficiences  cannot  be  rectified  by  the 
use  of  more  wash  water.  The  residues  niust  of 
necessity  be  thrown  out  wetter  and  richer. 

These  factors  not  only  make  the  cycle  of  opera- 
tions as  it  is  used  to-day  inefficient,  but  prevent 
this  particular  method  being  used  with  success  to 
treat  finely  crushed  material. 

It  will  be  readily  understood  that  the  process 
becomes  highly  inefficient  when  the  raw  material 
contains  a  high  proportion  of  this  insoluble  matter. 
which,  as  refuse,  contains  not  only  nitrate  still 
untouched  in  the  lumps  but  30-35  %  of  liquor 
content,  which  liquor,  due  to  bad  draining  and 
inefficient  displacement  by  subsequent  washes, 
is  a  fairly  strong  solution  of  nitrate  and  salt. 

When  very  high  grade  material  was  used  these 
features  came  into  little  or  no  prominence  owing 
to  the  comparatively  small  proportion  of  insoluble 
matter  in  the  raw  material. 

Even  when  the  most  primitive  form  of  the 
process  was  in  use  and  the  dumps  were  discarded 
with  20—30%  nitrate  and  the  fines  with  40—50  ',',,. 
the  quantities  of  both  dumps  and  borras  were  so 
small  as  still  to  leave  the  process  efficient  enough 
for  the  objects  aimed  at  in  those  days,  the  losses 
being  about  30 — 35%  of  the  total  nitrate  in  the 
caliche  originally. 

Now,  however,  with  raw  material  containing 
17  to  20  %  nitrate  of  soda  or  less  and  20  to  25  %  salt 
and  50  to  60  %  of  insoluble  matter  or  more,  these 
features  assume  considerable  importance  and,  even 
with  all  the  mechanical  improvements  and  labour 
saving  devices  which  are  used  to-day,  there  is  a 
limit  to  the  poverty  of  the  material  which  can  be 
successfully  exploited  by  the  process  in  use,  the 
efficiency  of  which  is  still  consistently  so  poor  as  to 
demand  alteration  and  improvement. 

Table  3. 

Increase  of  exports  of   nitrate  of  soda    from   Chile, 
1900  to  1915. 

Tons  per  annum. 


10  11   12  in  14   U 


In  fact  45 — 55  %  efficiency  is  all  that  can  be  ex- 
pected, and  although  many  works  show  a  higher 
efficiency  than  the  above  figure  in  their  returns  it 
is  very  doubtful  if  accurate  weights  and  samplings 
were  taken  as  the  bases  of  estimation,  whether  50  % 
efficiency  was  ever  exceeded. 


An  average  oficina's  working  may  be  expressed 
as  follows  : — 

unit 

Weight  raw  material 1000  tons 

Nitrate  content  17%  170     ,. 

Nitrate  produced  (50%  yield) 85  Ions  50% 

Nitrate  in  refuse  : — 

Ripio  at  3-4%    34  20% 

Borra 17     „      io% 

I naccounted  losses    yj    n      20% 

170  tons  100% 

Table  3  shows  the  increase  in  export  of  nitrate 
of  soda  from   1900-1915. 

Improvements   in    the   method  of  lixiviation   of  the 
raw  material. 

As  in  old  established  industries,  there  is  in  Chile 
a  distinct  aversion  from  radical  alteration  and 
most  of  the  newer  schemes  tried  have  had  to  be  put 
forward  as  palliatives  to- the  old  process. 

Unfortunately  there  have  been  up  to  the  last 
two  or  three  years  no  successes  striking  enough  to 
draw  attention  to  in  detail,  but  projects  for  the 
economy  of  fuel,  steam,  labour  and  so  on,  have 
received  attention  and  trial. 

Forced  circulation  in  the  boiling  tanks  has  been 
exhaustively  tried  without  success  ;  filtration 
through  a  medium  placed  between  the  true  and 
false  bottom  of  the  tanks,  alterations  in  shapes  and 
sizes  of  tanks,  details  of  manipulation,  local 
changes  in  methods  of  introducing  liquors,  washes, 
etc.,  in  fact  all  types  of  unorganised  research, 
mostly  devised  and  carried  out  by  practical  men 
without  much  scientific  guidance,  have  been  tried 
and  discarded. 

Methods  of  evaporation  have  come  in  for  a 
share  of  experiment,  the  application  of  evaporators 
being  based  on  the  idea  that  by  use  of  more  water 
in  the  system  and  not  running  off  fully  concentrated 
liquors  in  the  first  boiling  (concentrating  up  to 
crystallising  strength  in  the  evaporators  subse- 
quently) an  additional  extraction  of  nitrate  from 
the  raw  material  would  take  place. 

This  means,  in  effect,  the  use  of  weaker  extract- 
ing liquors  throughout  the  cycle.  There  is  no 
doubt  that  evaporators  have  justified  themselves 
to  some  extent,  where  they  have  been  used.  As, 
however,  the  expense  of  evaporation  has  been 
found  to  limit  the  application  in  the  particular  way 
desired,  and  the  advantages  are  not  always 
proportionate,  evaporators  have  not  been  univers- 
ally adopted. 

Furthermore,  weaker  liquors  produced  by  the 
old  system  must  contain  more  salt  than  the 
previously  stronger  ones  did.  This  salt  is  precipi- 
tated in  the  evaporators,  entailing,  in  the  subse- 
quent freeing  of  the  liquor  from  crystals  of  salt,  by 
settling  and  decantation,  a  considerable  loss  of 
nitrate  ovit  of  the  caldo.  An  examination  of  the 
features  outlined  previously  as  defects  in  the 
present  lixiviation  system  will  prove  that  the 
addition  of  more  water  to  the  system  can  only  have 
a,  partial  influence,  viz.,  that  of  weakening  the 
liquors  adhering  to  the  solid  refuse.  The  nitrate  in 
the  solid  itself  will  not  to  any  grea*  extent  be 
further  extracted  owing  to  the  presence  of  the  salt 
acting  as  a  protector. 

In  effect  the  fringes  of  the  problem  only  have 
been  attacked,  and  great  credit  is  due  to  those  who 
endeavoured  to  attack  them,  hampered  as  they 
were  by  many  circximstances  both  local  and 
general.  As  stated  previously,  there  was  a  great 
aversion  from  altering  radically  the  type  of  plan! 
in  use  then  and  to-day.  an  aversion  which  was 
justified  only  by  the  absence  of  results  from  co- 
ordinated experiment  and  research. 

If  the  working  of  the  lixiviation  process  had 
received  thorough  examination,  and  its  defects  had 
been  properly  located,  ;i  huge  number  of  the  trials 
and  experiments  would  never  have  been  carried 
out. 
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For  example,  efforts  were  made  to  crush  the 
material  liner,  in  order  to  bring  the  raw  material  in 
closer  and  more  intimate  contact  with  the  liquors. 
\s.  however,  the  same  lixiviation  method  was  used 
it  is  obvious  that  this  was  foredoomed  I"  failure, 
as  indeed  it  subsequently  turned  out  to  be. 

Cold  water  extraction  combined  with  evapora- 
tion was  also  tried  (Mason's  system),  but  the 
methods  of  evaporation  used  did  not  prove 
satisfactory,  neither  did  the  lixiviation  process, 
which  was  cairied  on  in  the  same  tanks  as  are  in  use 
to-day,  the  raw  material  being  crushed  slightly 
smaller. 

An  attempt  was  made  to  use  the  boiling  tanks 
(this  time  egg-shaped  and  closed)  in  such  a  way 
that  the  boiled  off  steam  from  the  strongest  (ink 
effected  the  preliminary  heating  in  the  next.  The 
strong  tank  was  worked  partially  under  vacuum,  not 
for  boiling  purposes,  but  for  drawing  through  the 
mass  the  air  used  for  agitating  the  contents  of  the 
tanks  in  order  to  procure  the  best  mixing.  This 
process,  invented  by  Nbrdenfiycht,  was  tried  ex- 
haustively but  eventually  failed. 

Methods  have  been  tried  in  which  the  principle 
(System  Grille  and  Perrori)  was  to  work  the  tanks 
to  weaker  liquors  and  evaporate;  the  boiled  ofl 
steam  from  the  evaporators  was  used  to  provide 
the  heat  in  the  lixiviation  plant  (Shanks  type), 
being  introduced  through  perforated  coils  beneath 
the  crinoline  plates  or  false  bottom. 

Some  of  these  improvements  indeed  have  given 
slightly  better  results,  justifying  themselves  both  by 
cost  of  installation  and  by  final  cost  of  production, 
hut  most  have  been  too  costly  to  install,  and  too 
complex  and  costly  to  work.  All.  however,  have 
been  palliatives  and  hence  their  utility  has 
diminished  with  the  ley  of  the  raw  material  to  be 
treated. 

Within  the  last  few  years  a  revival  of  experi- 
menting has  taken  place,  with  the  result  that  there 
is  ample  opportunity  for  a  new  co-ordination  of 
effort,  which  is  now  assisted  by  the  fact  that  the 
old  bias  against  a  complete  modification  of  the 
process  and  methods  has  weakened.  Tn  fact 
several  processes  are  now  available  for  test  in 
actual  practice,  having  been  exhaustively  worked 
out,  and  the  experimenters  are  busy  with  hopes  of 
success. 


They  aim  at  a  complete  or  partial  change  in  the 
process  and  plant,  and  we  will  pass  on  to  as  de- 
tailed a  study  of  the  two  most  prominent  as  is 
possible  with  the  information  at  present,  available 
publicly,  assisted  by  communications  and  reports 
from  experimenters. 

The  year   L912  witnessed  the  initiation  of  two 

processes  which  are  now  undergoing  commercial 
development  in  Chile  and  which  merit  detailed 
description,  namely,  the  Butters  process  and  the 
Gibbs  process. 

The  following  details  of  the  Butters  process  are 
taken  from  a  description  thereof  given  by  Mr.  J.  T. 
Humberstone  at  the  Mining  Congress  held  in 
Santiago  de  Chile  in  April.  Illlli,  supplemented  by 
reports  and  descriptions  received  from  private 
sources. 

The  Butters  process  was  developed  by  the 
Butters  Vacuum  Filter  Co.  assisted  by  Mr.  J.  T. 
Humberstone  in  Oficina  Agua  Santa,  Tarapaca, 
Chile. 

It  is  based  on  the  use  of  the  Butters  vacuum 
filter  as  the  means  by  which  the  nitrate  and 
salt  solutions  are  removed  from  the  insoluble 
mattei.  It  is  proposed  to  reduce  the  whole  of  the 
raw  material  to  sufficient  fineness,  by  grinding  in 
ball  mills  with  hot  weak  nitrate  solution,  that  it 
will  be  amenable  to  treatment  in  the  standard 
Butters  Biter.  After  grinding,  the  pulp  is  further 
heated  bj  steam  coils,  in  order  to  cause  solution  of 
the  nitrate,  air  agitation  going  on  the  while. 

in  the  Agua  Santa  works  the  fines  (11  ",,  nitrate 
content)  are  mixed  with  liquor  (150  grin-,  nitrate 
per  litre)  in  the  proporl  ion  of  three  of  solid  to  one  of 
of  liquid.  The  hot  pulp  is  then  filtered  in  the 
Butters  vacuum  filter  and  a  certain  proportion  of 
liquor  is  extracted  in  this  way.  This  liquor  is  of 
varying   strength    depending   on   the   amount  of 

weak  liquor  (and  strength  thereof)  winch  is  used 
Cor  the  extraction  and  the  proportion  and  lichness 
of  the  raw  material  used  with  it. 

The  inventors  claim  that  it  is  possible  to 
prepare  a  liquor,  by  this  means,  which  can  be  sent 
direct  to  the  crystallising  tanks,  but  so  far  this 
claim  has  not  been  substantiated  in  practice.  In 
fact  the  inventors  state  that  it  is  preferable  to  work 
for  the  preparation  of  a  liquor  containing  about 
450  grms.  of  nitrate  of  soda  per  litre,  which  would 
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show  a  density  of  about  75°  Tw.  and  temperature 
of  about  80°  C.  Such  a  liquor  would  have  to  be 
concentrated  in  evaporators  (a  liquor  generally 
considered  good  enough  to  go  to  the  crystallisers 
will  contain  about  750  gnus,  per  litre  of  nitrate  of 
soda  and  120  grms.  per  litre  of  salt,  and  have 
a  density  of  104°Tw.  at  102°  C),  separated  from  the 
insoluble  salt,  and  crystallised  in  order  to  regain 
the  nitrate,  but  the  Butters  process  has  not 
considered  the  necessity  of  evaporators  so  far. 
They  prefer  to  use  the  process  as  an  auxiliary  to 
the  existing  system.  The  cakes  are  subsequently 
washed  twice  with  weakening  liquors  :  the  wash- 
ing is  claimed  to  be  by  displacement  only  and  the 
final  wash  is  done  with  salt  water  (saturated  brine) 
which  leaves  the  cakes  with  about  J%  nitrate  of 
soda.  The  cakes  are  then  discharged.  The  differ- 
ent liquors  obtained  from  each  successive  displace- 
ment wash  are  used  in  the  next  round,  the  whole 
forming  a  cycle  of  operations,  at  one  end  of  which 
the  strong  liquor  is  removed,  while  at  the  other  end 
the  cold  brine  "displacement"  wash  takes  place. 

As  it  is  being  used  at  present  in  Oficina  Agua 
Santa,  the  Butters  process  acts  as  an  auxiliary 
process  to  the  main  Shanks  Maquina,  and  the 
results  claimed  so  far  are  sufficiently  good  to 
restrict  the.  working  of  the  process  to  these  lines. 

The  process,  which  has  now  worked  there  for 
nearly  a  year,  consists  in  screening  the  whole  of  the 
crushed  product  in  order  to  remove  20  %  of  it  as 
fines  passing  a  0  mm.  mesh.  These  fines  are 
treated  by  the  Butters  process  as  described  above. 
The  coarser  material  alone  is  treated  in  the 
boiling  tanks,  as  formerly,  and  the  liquors  obtained 
from  the  Butters  process  are  introduced  into  the 
cycle  of  operations  in  the  Shanks  system,  the  whole 
process  being  assisted  by  evaporators  previously 
installed  in  the  works. 

By  the  combination  of  Shanks  process,  Butters 
fines  treatment,  and  evaporators,  material  of 
14-5%  nitrate  content  is  worked  successfully  with 
an  efficiency  of  64%  as  against  an  efficiency 
previously  obtained  by  the  Shanks  process  plus 
evaporators  alone  of  about  50%.  Working  costs 
appear  to  be  fairly  high,  but  in  view  of  the  in- 
creased yield  of  nitrate  obtained  from  the  same 
amount  of  raw  material  the  combination  of 
processes  must  be  admitted  to  have  met  with 
success.  As  to  what  measure  of  this  success  is  due 
to  the  Butters  system  alone  it  is  difficult  to  state, 
as  it  is  claimed  that  by  the  mere  elimination  of  fines 
alone  the  lixiviation  in  the  Shanks  system  is  so 
very  considerably  improved  as  to  increase  the 
yield  therefrom  from  50%  to  61  %. 

Without  the  use  of  evaporators  it  is  doubtful 
whether  any  such  improvement  would  be  shown, 
and  it  is  moredoubtful still whetberthe  strengthen- 
ing up  of  the  liquors  produced  by  the  auxiliary 
process  by  passing  them  over  the  coarse  material  in 
the  Shanks  system,  is  a  satisfactory  way  of  using 
t  hese  liquors,  without  recourse  to  evaporation. 

But  it  is  certain  that  there  is  a  limit  to  the 
amount  of  such  liquor  which  could  be  strengthened 
up  in  this  way,  without  evaporation.  If  it  is 
assumed  that  75%  of  the  total  material  is  fine  and 
the  other  25  %  coarse,  the  fines  will  contain  75  %  of 
the  total  nitrate,  of  which  90  %  will  be  extracted 
and  made  into  weak  liquor  ;  the  coarse  will  contain 
25  %  of  the  total  nitrate  only,  of  which  but  65  %  at 
the  outside  can  be  extracted  in  the  Shanks 
Maquina.  This  means  that  there  will  not  be 
enough  nitrate  available  in  the  coarse  to  bring  the 
liquors  from  the  fines  to  crystallising  strength. 

As  the  process  stands  at  present  it  is  claimed, 
( 1 )  A  00-95  %  extraction  of  nitrate  from  raw 
materials  as  low  as  1 1  %  in  average  and  the 
ability  to  produce  liquors  which  can  be  directly 
crystallised  for  their  nitrate  of  soda  content.  (2) 
That  this  can  be  carried  out  at  low  labour  and  fuel 
cost.     As  we  have  pointed  out,  it  has  not  so  far 


been  worked  in  this  way,  but  only  as  an  auxiliary 
process  to  the  Shanks  system  combined  with 
evaporators,  in  which  combination  its  actual 
success,  cost  of  operation  particularly,  is  obscured 
by  other  factors. 

The  process  is  still  in  course  of  trial  and  doubtless 
will  be  improved  in  many  ways  and  perhaps, 
eventually,  successfully  applied  to  certain  of  the 
particular  needs  of  the  industry  of  the  future. 

The  Gibbs  process. 

Early  in  1912,  Messrs.  Gibbs  and  Co.  of  Val- 
paraiso despatched  their  engineer  and  chemist,  the 
writers  of  this  paper,  on  a  tour  of  investigation 
through  the  U.S.A.,  France,  and  Germany,  in 
order  to  gather  as  much  information  as  was 
possible  on  methods  used  in  other  industries,  so  as 
to  be  able  to  develop  the  Chilian  nitrate  industry 
on  more  modern  lines. 

This  resulted  in  the  initiation  of  a  process,  on 
completely  new  lines,  consisting  of  a  new  method 
of  lixiviation  and  a  process  of  evaporation  which 
combined  the  regaining  of  the  nitrate  direct  to- 
gether with  the  separation  of  the  sodium  chloride. 
The  details  of  the  process  were  worked  out  in 
England,  the  theoretical  part  at  the  Manchester 
School  cf  Technology,  and  later  at  the  experimental 
laboratories  of  Messrs.  G.  T.  Holloway  and  Co.,  and 
t  he  practical  part  at  the  latter  laboratories  and  near 
Mitcharn,  where  an  evaporation  plant  was  erected 
on  the  principle  worked  out  in  conjunction  with  the 
Kestner  Evaporator  and  Engineering  Co.,  Ltd.,  of 
London.  The  results  were  completely  satisfactory 
and  a  demonstration  was  given  in  July,  1914,  before 
the  representatives  of  the  nitrate  industry  and 
the  Chilian  Ambassador  and  his  suite. 

The  Gibbs  process  aims  at  the  treatment  of  the 
raw  material  as  two  separate  sections  in  the 
problem.  (1)  Lixiviation  of  raw  material;  (2) 
Concentration  of  liquors  from  1  ;  and  No.  2  may 
be  subdivided  into  (2a)  Separation  of  salt  con- 
tained in  the  liquors  from  1  ;  (2b)  Separation  of 
nitrate  of  soda. 

(1)  Lixiviation  of  raw  materia}.  The  Gibbs 
treatment  of  raw  material  is  based  on  the  observa- 
tion that  in  typical  caliches,  both  of  high  and  low 
grade,  the  soluble  material  is  the  binding  agent  by 
means  of  which  a  conglomerate  of  insolubles  is  held 
together. 

This  insoluble  material  consists  of  stones  and 
sands  together  with  finer  matter  such  as  clay, 
oxides  of  aluminium  and  iron,  etc..  which  may  be 
considered  to  be  slime  formers.  (It  is  these 
slimes  which  prevent  the  free  lixiviation  of  the 
mass  and  complete  removal  of  liqucrs  therefrom, 
and  the  removal  of  these  slimes  is  the  prime  object 
of  the  Gibbs  lixiviation  scheme.)  The  stones  and 
particles  of  sand,  etc.,  are  quite  in  their  native 
state  and  are  free  from  soluble  matter  with  the 
exception  of  what  is  crystallised  round  them.  If. 
in  the  laboratory,  the  raw  nitrate-bearing  mater'  il 
is  treated  without  any  grinding  or  breaking  at  all. 
with  dissolving  agents  (hot  water)  in  such  a  way 
as  to  wash  out  all  of  the  soluble  contents,  the 
insoluble  remainder,  when  ground  to  an  almost 
impalpable  state,  will  show  practically  n<i  further 
trace  of  soluble  matter.  The  results  of  the  washing 
will  be  t<>  produce  a  stoney.  sandy  mass  \\lii<  1 
quite  valueless  for  nitrate  content. 

A  reference  to  the  screening  tests.  Table  B.  en 
two  extreme  caliches  will  show  what  occurs  after 
complete    lixiviat  ion. 

It  is  on  this  principle  of  separation  and  removal 
of  slimes  during  lixiviation  that  the  Gibbs  system 
of  lixiviation  is  based  and  the  objective  is  reached 
in  practice  in  the  Following  way.  The  raw 
material  is  crushed  as  usual  to  about  2  in. -3  in. 
and  fed  into  a  mill  together  with  nitrate  solution 
at  about  50°  C. 
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Table  B. 

Screen  test  and  analysis  of  caliches. 


Mesh  1  mm. 

,   ni  insolubles 

A. 

B. 

Analysis. 

A. 

B. 

l'lus         5     

Sanda  nrnl  stones. 

21-75 

8-39 
3-00 

10-71 
5-34 
5-72 

12-21 
6-10 

13-74 

12-98 

45-30 

'.-■in 
1-80 
11-70 
4-40 
1-40 
5-60 
2-20 
6-60 
5-90 

Sodinm   nitrate  

chloride   .... 
sulphate  .... 

C  '1  ino  chloride  .... 
sulphate  .... 

Other  soluhles    

Total  solubles 

Total    

24-93 

25-30 

2-20 

7-27 
3-37 

10-73 
73-80 
26-20 
100% 

9-66 

8     

9-87 

in           

8-27 

20     

— 

30                             

— 

40      

3-07 

80     

1-00 

„       100     

32-77 

67-23 

,     100     

Slimes    

100  °„ 

This  mill,  worked  without  balls  or  pebbles,  arts 
purely  aa  a  disintegrating  mill,  in  which  t  lie  raw 
materia]  is  reduced  to  its  ultimate  particles  with 
the  minimum  of  grinding  or  sliming  action. 

The-  pulp  is  passed  continuously  from  the  mill 
to  a  series  of  classifiers  in  which  the  lixiviation 
action  takes  place  in  counter-current. 

Assuming  four  classifiers  in  the  scries,  water  is 
led  into  No.  4  where  it  washes  the  already  thrice 
washed  insoluble  matter  and  the  wash  from  this  is 

passed  forward  to  No.  S  which  it  washes  and  in 
turn  is  passed  to  No.  2  and  finally  to  No.  1.  The 
insoluble  matter  passes  from  No.  1  to  No.  2  and 
onward  to  No.  4  whence  it  is  discharged. 

The  object  of  the  classification  is  two-fold.  In 
Iho  first  case  the  classification  is  for  the  separation 
of  the  slime-forming  fines,  together  with  a  propor- 
tion of  fine  sand,  in  effect  the  washing  off  from  the 
bulk  ol  the  raw  material  that  portion  of  it 
which  is  about  -80  mesh.  In  the  second  case, 
assisted  by  a  rise  of  temperature  to  whatever  is 
decided  as  convenient,  solution  of  nit  rate  is  brought 
about  by  intimate  contact  between  wash  liquors 
and    particles   of   raw   material. 

The  liquor  coming  from  classifier  No.  1  contains 
then  all  the  -80  insolubles  while  the +80,  to- 
gether with  adherent  solution  (from  which  it  is 
drained  as  much  as  possible  on  its  passage  to  N  ■.  2 
classifier)  and  undissolved  nitrate,  passes  to  No.  2 
wleie  it  meets  the  weaker  wash  from  No.  3. 
Slight  classification  may  take  place  here,  but 
essentially  the  function  of  Ibis  and  the  following 
classifiers  is  to  bring  the  solid  particles  into  in- 
timate contact  with  the  weaker  liquors.  The 
action  takes  place  in  four  stages  and  the  final  in- 
solubles. passing  out  of  No.  I  stage  or  classifier, 
arc  in  the  form  of  clean  sand,  gravel,  stones,  etc., 
which  <h>  not  contain,  lo.  kid  up  in  crevi.  es  in  the 
particles,  any  more  than  }",,  nitrate  of  soda.  As 
the  mass  can  be  easily  washed  and  drained  the 
loss  of  nitrate  in  this  part  ought  to  be  little  more 
than  that  quantity.  Having  extracted  the  nitrate 
and  disposed  of  the  bulk  of  the  insoluble  matter, 
the  liquor  obtained  from  No.  1  is  a  saturated  solu- 
tion  of  nitrate  and  salt  together  wih  the  other 
soluble  sdis  and  containing  the  —80  insoluble 
vie.,  fine  sands  and  slimes. 

It  will  be  noted  thai  the  classification  aimed  al 
is  not  the  line  classification  desired  in  most  mining 
propositions,    and    the    principal     object,   that,    if 

removing  from  the  insolubles  the  One  portion, 
permits   of    the    easy    and    .heap    washing     and 

disposal   of  the  ret    of   the   bulk.      As   will    I. 
from   the  screen     tests  shown    (taking  the    classifi- 
cation  as    separating    the     -    and        so  mesh)    the 
amount    separated   as   —Ml   will    be   in     the    case  A 
32-82%  Of  the- insolubles  or  8'6%Of  the  tola!   raw 

material,  ami  in  case  I!  i  i  7% and  9*88% respect- 
ively, and  these  quantities  have  t"  in-  filtered  oul 

of  tin- liquor  obtained  from  No.  1  classifier.  This 
filtration    is    carried    out    by    means   of   the   Oliver 


continuous  vacuum  filter,  which  is  a  revolving 
drum  of  which  about  one-third  of  the  circum- 
ference at  a  time  is  dipping  under  the  liquor  to  be 
filtered. 

'The  drum  is  divided  into  segments  which  in 
turn  are  connected  to  vacuum  and  compressed 
air  and  the  operation  is  mechanically  controlled 
by  means  of  a,  disc  valve,  the  cake  being  sucked 
on  by  vacuum  while  that  part  is  dipping  into  the 
liquor  (kept  agitated),  sucked  dry  for  part  of  the 
time  it  is  out  of  the  liquor,  spray  washed  and 
dried  also  under  vacuum,  and  finally  scraped  off 
after  being  loosened   by  compressed  air. 

Diagram    of     Filter     Treatment    of     Fines 
Auxiliary  to  M  \ix  (Shanes)  Plant  -  Butter* 

System. 
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The  net  result  of  the  operations  is  that  about 
10%  Of  the  raw  material  is  treated  by  the  more 
expensive  filtration  process  while  the  rest  of  the 
insolubles.  case  A  17b",,  of  the  raw  material, 
case  B  57,32%  of  the  raw  material,  is  washed 
quite  free  from  its  soluble  nitrate  contents  and 
discharged  without  any  filtration  or  expensive 
treatment.  Tin-  advantage  in  the  case  of  low 
grade   material    is   obviously   enormous. 

The  process  has  been  designed  to  obtain  a 
liquor  containing  about  450  grms.  of  nitrate  of 

soda  per  litre  and  about  200  grins,  of  salt,  with 
about  50  or  00  grins,  of  other  soluble  salts,  as  cal- 
cium and  magnesium  sulphate,  chloride,  and 
nitrate,   sodium   sulphate,   etc. 

By  increasing  the  temperature  of  operation  a 
stron.-'i'  liquor  may  he  obtained,  but  this  increase 
in  strength  by  rise  of  temperature  is  subject  to 
econ>mic  limitations  which  it  is  intended  shall  be 
studied  on  the  large  scale  on  the  spot. 

T  he  actual  experiments  on  the  large  scale  show 
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the  losses  to  be  approximately  A%  nitrate  on  the 
+80  m»sh  and  2%  nitrate  on  the  —  £0  mesh,  or 
out  of  1000  tons  caliche  A  (24-93%): 

262  tons  iusolubles  would  contain  86  tons  slimes 

at  2%  =  1-72  tons 

202  tons  insol'.ibles  would  contain  176  tons  course 

at  i%  =0-38    .. 

2-60    ., 

Out  of  a  total  of  249-3  tons  nitrate  of  soda  hence 
246-7  tons  is  recovered  or  98-9%  yield. 
In  case  B  — 

1000  tons  of  material  9-6S°0  nitrate  :— 

PS-8  tons  slimes  at  2%  nitrate      =  1-976 
573-2  tons  coarse  at  i%  nitrate      =2-866 

I'SK  tuns  n:tr  it 


Out  of  a  total  content  of  96-6  tons  nitrate  of  soda 
the  yield  is  91-758  tons  or  95%. 

Evaporation. 

As  mentioned  above,  the  standard  liquor  aimed 
at  in  the  lixiviation  system  above  outlined  con- 
tains nitrate  of  soda  I.'O  grms.  per  litre,  salt 
200  grms..  other  solubles  50  grms.,  water  650 
grms. ;     total,  1350  grms.  per  litre. 

The  evaporation  system  is  divided  into  two 
sections,  one  aiming"  at  the  almost  complete 
separation  and  recovery  of  the  salt,  while  the  other 
recovers  the  nitrate  of  soda  direct  in  the  form  of 
crystals. 

In  the  fust  part  the  evaporation  is  carried  out  as 
a  double  effect.  In  the  lower  temperature  effect 
the  evaporation  is  done  under  vacuum  at  about 
80'  C.  and  the  liquor  from  this  goes  to  the  second. 
the  higher  temperature  effect,  for  evaporation  at 
about  124=  C.  under  normal  atmospheric  pressure. 

At  this  temperature  practically  the  whole  of  the 
salt  is  rendered  insoluble  and  the  plant,  a  modifi- 
cation of  the  well-known  Kestner  evaporator,  is 
arranged  so  as  to  ensure  the  transference  of  the 
desilted  liquor  without  loss  of  temperature  (and 
consequently  nitrate  Of  soda)  and  completelv  free 
from  suspended  salt,  to  the  nitrate  crvsta'llizer. 
which  is  a  vacuum  effect  without  calandrias. 


1r&^ 


1         <Sj   li   N> 


K€  s  men     f>&  rfv  r 

Here  by  cooling  and  self-evaporati,  .n  under 
vacuum  the  nitrate  crystallises  imm^diatelv  and  is 
removed  from  the  coded  bottom  bv  a  screw  and 
dried  in  hydro-extractors.  The  "apparatus  is 
shown  in  accompanying  figure  and  works  ap- 
proximately as   follows  :— Effect  >No.    1     which  is 


worked  under  a  suitable  vacuum,  causes  the  depo- 
sition of  about  50  %  of  the  total  salt  contents  of  the 
liquor.  This  salt  is  removed  by  a  mechanical 
screwand  sucked  dry  and  washed  in  a  vacuum  filter. 
The  liquor  from  No.  1  passes  to  No.  2  where  the 
maximum  temperature  desired  is  reached.  This 
brings  about  the  completion  of  the  desalting  and 
the  liquor,  now  boiling  at  or  about  124°  C,  is 
transferred  to  No.  3.  a  vacuum  effect  without 
calandrias  where  the  nitrate  is  deposited. 

The  salt  from  No.  2  effect  is  periodically  removed 
by  means  of  the  specially  designed  filter  box, 
which  permits  of  the  salt  being  washed  after 
draining  and  disposed  of  with  the  minimum  loss  of 
nitrate  of  soda.  The  steam  produced  in  effect  No.  2 
is  used  for  procuring  the  evaporation  in  No.  1  and 
all  surplus  steam  is  diverted  to  a  preheater  or  to 
the  lixiviation  plant. 

The  advantages  claimed  by  the  Gibbs  process 
are  : — 1.  Cheapness  of  installation.  2.  Ability 
to  treat  cheaply  and  effectively  low  ley  caliches 
with  an  efficiency  of  90%  extraction  over  all. 
3.  Ease  of  control  of  process.  4.  Direct  crvstallisa- 
tion  of  nitrate,  ensuring  ability  to  trace  losses  and 
remove  their  causes  almost  at  once.  5.  Greater 
control  over  the  working  of  the  nitrate  deposits 

Advantage  No.  5  should  give  an  incentive  to 
the  development  of  the  mining  of  nitrate  of  soda. 
Many  causes,  chief  among  which  is  the  neces- 
sity for  hand  selection  of  the  material  used  to-day, 
have  conspired  to  prevent  the  development  of  the 
use  of  mechanical  drills  and  shovels  in  the  Chilean 
nitrate  fields. 

It  is  to  be  expected  that  with  the  advent  of  the 
newer  processes  no  longer  necessitating  the  speci- 
ally hand  selected  material,  these  causes  will 
automatically  disappear  and  the  more  rational 
mining  come  into  its  own. 

The  mother  liquor  from  the  hvdro-extractor  is 
periodically  examined  for  lime  and  magnesia 
content,  and  treated  for  the  conversion  of  these 
into  sodium  salts  when  necessary,  separated 
from  the  insoluble  magnesia  and  lime.and  returned 
to  the  system,  being  introduced  into  either  the 
high  or  low  temperature  effect  according  to 
circumstances.  Periodically  the  accumulated 
iodine  salts  will  be  examined  and  the  iodine 
extracted  by  precipitation  in  the  usual  way. 

The  cost  of  a  complete  installation  of  the  Gibbs 
process  is  estimated  to  be  about  one  half  that  of  the 
present  type  of  plant,  and  it  is  expected  to  be  able 
to  treat  material  of  as  low  a  ley  as  10%  with  90% 
efficiency,  at  a  cost  leduced  in  a  marked  degree. 
There  can  be  no  comparison  of  costs  when  working 
with  10  %  material  with  the  Gibbs  process  because 
the  present  type  of  plant  cannot  deal  with  it  at  all 

The  first  Gibbs  plant  is  now  being  constructed 
for  the  Fortuna  Nitrate  Co.  for  their  Oficina  Celia. 
Antofagasta,  Chile,  and  it  is  expected  to  commence 
actual  work  within  the  next  9  months. 

Future   of  the   nitrate    industry   in    Chile. 

Without  endeavouring  to  enter  into  the  question 
of  the  prospects  of  Chile  nitrate  as  regards  the 
competition  from  the  artificial  nitrate  industry  or 
to  attempt  to  forecast  the  possible  Bffecl  of  the 
war  or  future  consumption  of  both  artificial  and 
natural  nitrate,  it  may  be  confidently  anticipated 
that  the  Chile  nitrate  industry  has  -.[  rosv  tntur.- 
before  it. 

In  spite  of  the  numerous  statements  issued  to 
the  effect  that  the  natural  deposits  were  rapidlj 
approaching  exhaustion  it  may  In-  confidently 
asserted  thatsuch  is  by  n<>  ..vans  the  ease. 

Although  the  year  L921  is  mentioned  as  the 
crucial  year  in  which  Chile  as  a  serious  producer  of 
nitrates  will  be  hor.s  lie  combat,  there  is  a-  >.-'  no 
sign  of  such  a  state  of  affairs  arising-.  On  the 
contrary,  the  quantity  of  available  nitrate, 
estimated  on  the   present    basis   of    working  and 
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based  on  the  official  Chilean  Government  reports, 
is  particularly  reassuring. 

The  idea  oi  the  rapid  exhaustion  of  the  Chilean 

deposits  his  heeii  di-linitely  refuted  in  a  statement 
issued  by  the  Chilean  Nitrate  Committee,  under 
the  auspices  of  the  Chilean  Embassy.  This 
statement  was  issued  in  November,  lill:'.,  in  re- 
sponse to  the  extensive  advertisements  issued  by 
the  Nitrogen  Products  Co.,  in  their  appeals  to  the 
public  for  support,  and  which  emphasised  the 
importance  of  their  undertakings  on  the  grounds 
(among  others)  that  according  to  Sir  YV.  Crookes 
and  others,  the  Chilean  deposits  were  due  for  ex- 
haustion in   1921. 

According  to  the  official  Chilean  statement,  which 
is  reproduced  here  by  permission  of  tin-  Chilean 
Nitrate  Committee,  these  opinions  fall  far  short 
of  the  reality. 

According  to  the  latest  official  report  presented 
to  the  Chilean  Government  by  Mr.  Francisco 
J.  Castillo,  the  Inspector-General  of  the  Nitrate 
Deposits,  th"  zone  of  nitrate  hearing  grounds 
comprises  200,000  square  kilometres,  of  which  so 
far  only  5811  square  kilometres,  that  is  to  say, 
less  than  3%,  is  examined,  and  their  contents 
ascertained  by  excavations  and  test  holes.  These 
5811  square  kilometres  belong  to  the  existing 
companies,  private  firms,  and  in  part  are  still  in 
the  hands  of  the  Chilean  Government. 

The  calculated  contents  of  these  5N11  square 
kilometres  were  2H0.300.000  tons  of  nitrate  of  soda, 
of  which  up  to  the  present  45.000,000  tons  has 
been  extracted  and  exported,  leaving  in  the 
examined  part  of  the  area,  245,300,000  tons  of 
nitrate  of  soda  equal,  at  the  present  rate  of  pro- 
duction, to  a  supply  for  a  further  100  years. 

As  the  unexplored  part  is  some  :il  times  larger 
than  the  explored  grounds,  it  is  safe  to  estimate 
that  it  contains  altogether  at  least  an  equal 
quantity  of  nitrate  of  soda,  and  consequently 
the  nitrate  zone  in  Chile  can  certainly  provide 
nitrate  of  soda  for  another  200  years  at  t  In- 
present  rate  of  production. 

The  quantity  of  nitrate  of  soda  remaining  in  the 
examined    grounds    is    subdivided    as    follows: — 

Province  of  Tarapaca   35,000,000  tons. 

Tocopilla  District  2fl.000.000     .. 

Intofagaata  (Central)    ic.'.nno.i ., 

\ntnt;,!M-tn  (Agnas  ltlani  is  District) 49,000,000     ., 

Xaitel  or.,000,000   „ 

Ghanaral   ind  Copiapo 8,800,000     .. 

Total  245,800,000  tons. 

The  Inspector-General  of  Nitrate  Grounds,  in 
his  report  to  the  Chilean  Government,  has  arrived 
at,  these  figures  in  the  following  way.  In  these 
examined  grounds  no  raw  material  containing 
less  than  11°,',  of  nitrate  of  soda  has  been  taken 
into  consideration,  nor  grounds  where  the  thick- 
ness of  the  layer  of  raw  material  was  less  than  one 
foot,    except     in    the    ease    of    raw    material    ol      it 

least.  25%  of  nitrate  of  soda,  when  the  thickness  of 
eight  inches  and  above  has  been  included.  The 
superficial  area  of  each  portion  of  ground  ex- 
amined has  been  divided  by  the  total  number  of 
test  holes  made,  in  onier  to  arrive  at  the  area 
applicable  to  each  test  hole,  and  this  consequently 
determines  the  total  nitrate  bearing  area.  From 
the  theoretical  quantity  of  pure  nitrate  of  soda 
resulting  from  the  above  operations  a  reduction 
of  Hi'  ,  has  been  made  in  order  to  provide  for 
losses  in  extraction,  manufacture,  errors  of 
calculation,  etc. 

(If  raw  mal.ri.il  of  a  lower  grade  \ast  quantities 
remain,  which  have  been  excluded  from  these 
calculations  because  they  cannot  be  profitably 
extracted  under  the  present  system  of  work  :  but 
as  improvements  are  being  constantly  made, 
there  is  every  reason  to  assume  that  even  this  low 
grade  material  will  be  worked  when  the  richer 
qualities  are  exhausted. 


These  statements  therefore  conclusively  show- 
that  there  is  no  fear  of  the  Chilean  nitrate  deposits 
being  exhausted   for  20(1   years. 

In  1918  the  diirat  ion  was  estimated  at  200  years 
on  the  normal  working  and  normal  efficiency  of  the 
plants.  It  will  be  obvious  that  with  the  present 
type  of  material  the  new-  process  when  installed 
will  give  an  effective  yield  of  about  85%  in  place  of 
50%,  i.e.,  the  quantity  of  raw-  material  previously 
available  for  50  years  work  will  Income  available 
for  85  years'  work.  This  makes  200  years  equal  to 
340  years. 

In  addition,  no  material  of  less  than  1 1  %  is 
included  in  the  above  estimate,  so  that  if  the  new- 
processes  can  effectively  deal  with  an  average  of 
10%  a  vast  field  is  opened  for  further  exploitation 
w  hich  would  probably  t  reble  t  he  available  durat  ion 

of  the  grounds,  and  further  with  tbe  ability  to  treat 

10%  material  many  of  the  huge  dump  tips  will 
become  available   for  use   again    very  profitably. 

It  is  from  this  point  ot  view  that  the  future  oi  the 
Chilean  nitrate  industry  is  very  bright. 

Its  development  has  only  just,  been  started  and 
no  doubt  many  fresh  workers,  both  chemical  and 
engineering,  will  be  attracted  to  the  spot  to  assist 
in  bringing  its  development  to  a  successful  issue. 
With  the  manufacturers  alive  to  the  possibilities  of 
the  new  processes  and  possessing  the  determination 
to  try  them  thoroughly,  and  with  the  practically 
limitless  quantities  of  raw  material  lying  there,  the 
future  need  fear  nothing. 

It  is  interesting  to  note,  in  this  regard  the 
question  of  iodine.  Iodine  is  a  very  important 
by-product  of  this  industry,  the  raw  material  oft  en 
containing  up  to  1  part  of  sodium  iodate  in  100 
parts.  Up  t<>  the  present  only  a  small  proportion  of 
the  available  iodine  is  extracted  from  the  prime 
product,  the' remainder  being  allowed  to  be  lost  in 
the  dumps.  The  mother  liquors  whii  bare  returned 
to  the  lixiviating  system  are  periodically  treated 
for  the  iodine  they  contain  by  precipitating  the 
element  with  sodium  bisulphate.  The  methods 
employed  are  exceedingly  crude.  The  work  is 
carried  on  intermittently  and  during  each  period 
of  working,  sufficient  iodine  is  extra,  led  to  last  as 
stock,  for  the  particular  oflcina,  for  years.  No 
furthur  extraction  of  iodine  is  done  until  such  time 
as  it  becomes  necessary  to  replete  the  stock. 

In  the  newer  schemes  it  will  undoubtedly  become 

necessary    to    extract     the    iodine    completely    and 

constantly,  thereby  necessitating  tbe  modernising 

of  the  methods  employed.  At  the  sam.  time  the 
quantities  available  will  become  much  larger  and 
doubt  less  lunch  work  will  be  done  at  this  end  of  the 
world  in  finding  new  outlets  for  so  useful  a  product . 
The  Chilean  nitrate  industry  would  probably  be 

verj  interested  in  helping  to  discover  the  uses  for 
the  greater  production. 

The  a  nil  mis  are  indebted  to  Mr.  G.  P.  Morrison  of 
[quique  for  permission  to  use  t  he  analyses  given,  to 
sir  if.  Barvey  for  his  information  of  the  earlier 
stages  of  the  industry,  t<>  Messrs.  G.  T.  Hollowaj 
for  the  screen  analyses,  and  to  the  Chilean  Nitrate 

Committee    for    information    supplied. 

Discussion. 

The  Chaihman,  in  inviting  discussion,  said 
that  it  was  a  remarkable  fact  that  the  nitrate 
industry  bad  only  recently  commenced  to  use 
multiple  effect  vacuum  evaporators.  The  system 
of  evaporating  in  open   pans  was  well  known  to 

entail  an   enormous   waste  of   lu    I. 

Mr.    W.    G.    MANN    said   thai    there   were   in    con 

nection  with  every  "  Oflcina  "  some  hundreds  of 
open  cooling  tanks  which  ought  to  offer  oppor- 
tunities for  very  reliable  data  on  the  subject  of 
atmospheric  cooling  and  crystallising.  In  con- 
nection with  the  new-  system  of  nitrate  production 
the  problem  of  quick  and  efficient  cooling  and 
crystallising     was     exceedingly     important,     and 
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when  he  was  working  in  conjunction  with  the 
authors  he  had  been  unable  to  find  any  really 
reliable  data  on  the  subject  in  the  technical 
literature  available.  He  suggested  that  some  of 
the  fundamental  problems  of  chemical  enginei'r- 
ing  might  be  dealt  with  by  a  Committee  of  the 
.Society  and  thoroughly  investigated  in  the  same 
way  that  certain  engmeering  problems  were 
exhaustively  examined  by  the  mechanical  and 
civil  engineers. 

In  answer  to  the  expressions  of  surprise  made 
by  the  Chairman  and  others  that  multiple  effect 
evaporators  had  not  already  been  at  work  on 
caliche  solutions,  Mr.  Mann  drew  attention  to  the 
very  difficult  nature  of  the  caliche  liquor  from 
the  point  of  view  of  the  evaporator  problem. 
The  table  giving  typical  analyses  of  caliches 
showed  that  a  number  of  substances  are  present  in 
addition  to  the  sodium  nitrate  and  chloride, 
which,  although  present  in  relatively  small 
amounts,  had  a  very  great  effect  in  hastening 
scale  formation  and  incrustation.  The  trouble 
was  further  aggravated  by  the  presence  of  fine 
dust  from  the  crushing  mills.  The  problem  had 
been  solved  by  the  introduction  of  an  evaporator 
which  allowed  for  rapid  circulation  in  the  heating 
tubes  and  also  the  isolation  and  cleaning  of  the 
heating  units  by  means  of  the  multi-calandria 
arrangement  attached  to  a  central  separator. 

Mr.  E.  V.  Evans  said  that  certain  important 
apparatus  now  used  in  the  chemical  industry  had 
originated  from  saltpetre  recovery  processes. 
One  in  particular  had  been  communicated  to  him 
which  served  a  very  useful  purpose  in  this  country. 
It  was  often  necessary  to  design  a  cooling  system 
for  hot  saturated  solutions  of  a  crystallisable 
product,  which,  on  cooling  to  normal  temperatures 
set  almost  solid.  The  obsolete  method  of  effect- 
ing such  an  operation  was  to  place  the  liquor  in 
crystallising  vats,  and  the  authors  had  shown 
that  in  the  older  installations  in  Chile  each  vat 
charge  required  about  ten  days  to  cool,  and  in 
consequence  a  considerable  ground  space  was 
covered  by  this  portion  of  the  process.  The 
means  suggested  to  overcome  this  difficulty  was  to 
employ  a  high  speed  centrifugal  pump  for  pump- 
ing the  hot  liquor  through  a  long  coil  of  iron  pipe, 
which  was  cooled  externally  by  water.  In  the 
normal  way  this  pipe  would  have  become  blocked  bv 
crystals,  but  it  was  found  that  if  the  speed  of  the 
centrifugal  pump  were  sufficiently  high  the  tendency 
for  the  crystals  formed  within  the  liquor  to  adhere 
to  the  pipe,  was  overcome  by-  the  high  velocity  of 
flow.  Thus  with  each  crystallisable  liquid  it  lie- 
came  necessary  to  determine  firstly,  the  rate  of 
Bow  that  would  satisfy  the  above  conditions.and 
secondly,  the  length  of  cooling  pipe  that  would 
be  required  to  bring  the  liquor  to  the  required 
temperature.  He  had  no  knowledge  of  the  value 
of  this  appliance  when  dealing  with  nitrate  of 
soda  solutions,  but  felt  that  the  combination  of 
the  triple  effect  Kestner  evaporator  and  the  above- 
described  cooling  device  should  find  frequent 
application  in  the  chemical  industry. 

Dr.  R.  Seligman  drew  attention  to  one  point 
in  the  paper  in  which  it  was  stated  that  crude 
oil  was  easily  available  for  fuel  purposes  on 
the  caliche  fields,  but  presumed  that  what  was 
meant  was  that  crude  oil  was  more  readily 
available  than  coal  and  not  that  oil  of  local 
occurrence  was  used.  He  further  asked  whether 
on  the  caliche  fields  water  was  not  extremely 
scarce  and  consequently  valuable.  If  that  were 
so,  as  he  believed  to  be  the  case,  it  seemed, 
all  the  more  remarkable  that  methods  of  evapor- 
ation and  drying  were  used  which  seemed  especially 
designed  to  waste  water  rather  than  to  conserve 
it.  That  should  be  an  added  incentive  to  the 
development  of  modern  methods  of  evaporation. 

Sir  Frederick  Nathan  said  he  could  confirm 
the  presence  of  iodine  in  Chile  saltpetre,  and  he 


had  often  seen  crystals  of  iodine  subliming  over 
with  the  nitric  acid  produced  from  Chile  saltpetre. 

Mr.  Walter  F.  Reid  said  that  the  iodine 
was  very  much  required  in  the  manufacture  of 
organic  chemicals.  He  asked  if  the  question  of 
evaporating  in  open  tanks  by  means  of  the  sun 
had  ever  been  dealt  with  in  Chile. 

Mr.  J.  W.  MacDonald  thought  that  a  diffusion 
process  similar  to  that  used  in  the  extraction  of 
sugar  from  beet  might  probably  replace  the  Gibbs 
system.     Less  water  would  be  required. 

Mr.  T.  L).  MonsoN  said  that  the  present  price 
of  iodine  was  altogether  an  artificial  one.  and 
he  agreed  that  it  should  be  recovered. 

l)r.  Messel  enquired  how  much  iodine  (by 
weight)  was  contained  in  a  ton  of  caliche. 

Mr.  Reavell,  replying  to  the  discussion,  said 
that  the  first  point  referred  to  crystallising  out  the 
nitrate  solutions  in  large  open  tanks.  The 
suggestion  was  made  that  instead  of  using  the 
enormous  number  of  tanks  that  were  necessary  in 
an  oficina,  the  liquid  should  be  pumped  at  high 
speed  through  coils,  cooled  externally  by  means 
of  water  flowing  over  them.  It  had  to  be  borne 
in  mind,  that,  whilst  it  was  possible  to  use  such  a 
system  with  some  highly  concentrated  solutions, 
it  had  been  found  very  difficult  to  pass  hot 
nitrate  solutions  through  pipes  as,  on  cooling,  the 
crystals  fell  out  so  rapidly  that  such  a  system  as 
mentioned  had  never  been  found  to  be  satisfactory. 
Similar  expedients  had  been  tried,  but  without 
success.  From  information  at  present  available  he 
understood  that  the  iodine  from  Chile  was 
practically  in  the  hands  of  a"  ring  "  who  under- 
took only  to  produce  a  certain  amount  of  iodine 
so  as  to  keep  up  the  price,  the  rest  being  thrown 
away.  There  was  no  reason  why  enormous 
quantities  of  iodine  should  not  come  from  "  caliche  " 
as  the  quantity  present  in  the  "  caliche  "  in 
accordance  with  the  above  tables,  in  the  form  of 
iodate  of  soda,  varied  from  0'01%  to  0"15%. 
This  iodine  could  easily  be  recovered.  It  had  to 
be  admitted  that  the'  methods  adopted  in  the 
industry  were  antiquated,  particularly  on  the 
chemical  side,  and  that  the  only  improvements 
tor  many  years  had  been  in  the  mechanical  side  in 
the  way  of  electric  driving  and  improved  methods 
of  handling  raw  material,  etc. 


Informal     Meeting     held    at     the    Birkbeck    Cafi, 
Holborn,  W.C.,  on  Tuesday,  December  \Qth,  1916. 

MR.    ARTHUR  R.    LING   IN   THE    CHAIIi. 

A  Discussion  was  opened  by  the  Chairman  on — 

THE  WORK  OF  THE  SECTION. 

The  Chairman,  explaining  how  the  idea  of 
holding  the  meeting  had  arisen,  said  that  it  had 
come  to  the  knowledge  of  the  Committee  that 
some  of  the  younger  members  held  the  view  that 
they  were  not  taking  a  sufficiently  active  part  in  the 
business  of  the  Section.  For  example,  that  the 
discussions  were  to  a  great  extent  monopolised  by 
what  he  would  term  front  bench  members.  The 
Committee  were  well  aware  that  the  younger 
members  of  the  Section  did  not  come  forward  in 
discussing  the  papers  so  freely  as  they  ought,  and  if 
the  majority  of  those  taking  part  in  the  discussions 
were  front  bench  members,  that  was  because  the 
younger  members  were  shy,  and  the  main  object  of 
informal  meetings  was  to  bring  them  out .  It  was 
thought  that  informal  meetings  should  be  held  in 
some  other  place  than  Burlington  House,  in  a 
place  where  there  were  no  front  benches,  where  all 
the  members  could  sit  round  various  tables, 
partake  of  light  refreshments,  and  exchange 
seats  during  the  discussion.  In  that  way  they 
would  get  to  know  one  another  and  foregather. 
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There  was  a  strong  feeling  among  members, 
especially  those  in  the  provinces,  in  favour  of  the 
reporting  of  proceedings  of  the  meeting  other  than 
papers  and  discussions,  so  that  the  different 
sections  should  become  better  acquainted  with  what 
r:r  h  was  doing.  To  some  extent  such  proceedings 
were  reported  at  the  present  time  in  the  trade 
journals.  But  it  was  strongly  urged,  and  he 
thought  quite  reasonably,  that  their  own  Journal 
was  the  place  where  they  ought  to  find  a  record 
of  t  heir  doings. 

It  had  been  the  object  of  the  Committee  of  the 
Section  to  get  a  series  of  papers  from  different 
authorities  on  certain  branches  of  applied 
chemistry,  and  as  would  be  seen  in  the  Journal  a 
most  interesting  programme  had  been  arranged. 

He  believed  that  the  question  of  the  Federation 
of  Chemical  Societies,  as  suggested  by  Professor 
Armstrong  in  a  paper  read  before  their  section 
last  year  (this  J.,  1910.  35,  502)  would  be  promoted 
to  a  great  extent  by  holding  meetings  such  as  the 
present  one.  There  was  no  doubt  that  the  time 
had  come  when  chemistry  in  this  country  must 
make  its  voice  heard  as  medicine  has  done.  It  was 
a  remarkable  fact  that  when  the  Government  or 
any  corporate  body  wished  for  any  assistance  in 
chemistry,  they  did  not  approach  the  Society  of 
Chemical  Industry,  which  it  appeared  t«  him  was 
the  proper  body  to  deal  with  such  matters.  He 
might  cite  the  fact  that  at  the  outbreak  of  war,  the 
Government  approached  the  Royal  Society,  who 
formed  various  Committees  to  deal  with  chemical 
questions.  If  the  various  chemical  societies  had 
been  federated,  then  such  questions  would  have 
been  submitted  to  them.  It  seemed  to  him 
that  it.  was  just  as  logical  for  the  Government  to  go 
to  the  Royal  Society  on  a  medical  question  a  s  it  wa  s 
for  them  to  go  to  that  Society  on  a  chemical 
question.  The  reason  the  medical  profession  had 
not  been  excluded  was  that  they  had  made  them- 
selves known,  and  made  themselves  strong  by 
federating. 

Even  before  federation  took  place,  it  seemed  tc 
him  that  some  steps  ought  to  be  token  to  get  a 
habitation  in  London.  This  project  had  been  sug- 
gested many  times  previously,  and  some  had  held 
the  view  that  it  would  meet  with  a  certain  amount 
of  disapproval  from  the  Provinces.  That  he  could 
assure  them  was  not  the  case.  The  Provincial 
member  who  was  in  the  habit  of  coming  to  London 
desired  some  sort  of  Chemical  Club  in  which  he 
could  meet  his  friends,  even  more  than  did  the 
London  member. 

In  1898  when  he  became  Secretary  of  the  London 
Section  the  membership  was  about  one  thousand, 
and  now  it  was  slightly  over  that,  number,  so  that  in 
those  eighteen  years  there  had  been  no  substantial 
increase.  Surely  it  should  have  been  otherwise. 
He  urged  1  h  m  to  use  their  endeavours  to  induce 
their   friends  to   join  the   Section. 

Mr.    A.    II.    DEWAB    said    that    they    wanted    the 

Society  to  be,  not  only  an  instrument  for  the  devel- 
opment of  chemical  industry,  but  a  real  live 
organism  cultivated  on  enthusiasm.  They  should 
be  a  real  live  branch  of  chemical  industry,  and 
they  therefore  welcomed  this  meeting  as  an  indi- 
cation of  a  move  in  this  direction  and  especially 
the    invitation    to    young    members.      It    must     be 

remembered  that  they  would  be  the  future  main- 
stay of  the  Society,  and  anything  that  would  lure 
them  from  their  shyness  was  to  bo  commended.  As 
to  the  work  of  this  real  live  Section,  endeavour 
should  be  made  to  have  papers  of  a  more  technical 
nature.  'I  h-v  had  had  main  good  papers,  but 
most  of  them  had  been  more  suited  for  the  Chemical 
Society  than  thi  Society  ol  Chemical  Industry.  To 
get  such  papers  difficulties  would  have  to  be 
overcome.     Some    din.  tors    were    afraid    to    let 

their  chemists  speak— every  opportunity  should 
be  taken  to  let  such  jnen  see  that  intercourse 
between  chemists  was  conducive  to  their  companies' 


advantage,  \\  ise  use  must  be  made  of  the 
privileges  thus  obtained.  The  chemical  industry 
must,  learn  that  the  days  of  "  splendid  isolation  " 
were  past, and  what  now  was  needed  was  "  splendid 
co-operation  and  collaboration."  The  work  of  the 
Society  must  be  carried  on,  in  a  fraternal  spirit,  on 
these  lines  if  it  was  to  justify  its  claim  to  speak  for 
chemical  industry. 

Dr.  S.  Miai.i.  alluded  to  the  difficulty  felt  by  a 
manufacturer  who  was  rat  her  ignorant  of  chemistry. 
lie  found  few  papers  which  were  sufficiently 
elementary  and  general  to  interest  him  and  hoped 
it  would  be  possible  to  introduce  more  of  such  into 
the  Journal.  He  called  attention  to  the  amount  of 
space  taken  up  by  abstracts  of  highly  technical 
matters.  Finally  he  hoped  the  Section  would  be 
able  to  arrange  visits  to  works. 

.Mr.  W.  J.  Cowan  said  that  in  his  opinion  there 
were  many  matters  that  might  be  altered  or  im- 
proved with  advantage  to  the  Society.  The 
establishing  of  a  club  for  chemists  and  others 
allied  to  chemical  industry  and  chemical  engin- 
eering in  some  central  position  was,  he  believed, 
along-felt,  want,  and  if  launched  would,  he  ventured 
to  predict,  be  the  means  of  creating  a  closer 
esprit  de  corps  than  at  present  existed  among  the 
members  of  the  Society. 

Mr.  H.  E.  CoLEY  suggested  the  immediate 
formation  of  a  small  Committee,  consisting  pre- 
ferably of  members  not  at  present  on  the  Execu- 
tive, to  draw  up  a  scheme  for  the  formation  of  a 
Chemical  Club  in  connection  with  the  Society.  It 
was  absolutely  necessary  if  the  chemical  industry  of 
the  country  was  to  be  welded  into  anything  like  a 
powerful  body,  that  some  better  means  should  be 
provided  to  enable  members  to  meet  one  another 
and  exchange  views.  The  impression  in  the  mind 
of  the  ordinary  member  of  the  Society  was  that 
nothing  had  been  done  to  make  for  unity,  and 
that  something  ought  to  be  done  quickly. 

Dr.  11.  V.  A.  BRISCOE  suggested  that  an  immedi- 
ate step  might  be  taken  to  arrange  discussions  on 
subjects  chosen  so  as  to  provide  opportunity  for 
wide  discussion  and  yet  unlikely  to  be"  dangerous." 
As  typical  subjects  complying  with  the  fore- 
going conditions,  he  suggested  "The  Chemical 
Worker,"  a  discussion  on  whom  might  cover  his 
carelessness  and  its  results,  and  how  best,  to  guard 
against  the  latter,  his  health,  and  the  methods  by 
which  it  might  be  safeguarded,  and  the  like  ;  or 
"  filtration."  in  respect  of  which  he  at  least  had 
many  problems  which  he  should  be  glad  to  discuss 
with    other   chemists  :    or    again,    such    a    subject 

as  crystallisation  might  be  widely  discussed  with 
general  benefit  and  but  the  slightest  risk  that  any 
secret  could  be  disclosed.  With  reference  to  the 
complaint  made  by  certain  members  that  only  one 
or  two  pages  of  the  Journal  wereof  interest  to  them, 
he  suggested  that  that  was  too  narrow  a  view  of 
the  matter,  and  that  tiny  might  find  it  well  worth 
while  to  study  carefully  the  pages  in  which  they 
were  not.  "  interested  "  in  the  narrower  sense. 

The  HoN.SECrtKTAKY  pointed  out  that  as  far  back 

as  April,  1914,  he  had  proposed  to  the  Committee  a 

resolution  which  was  agreed  to  unanimously  : — 

"  That  it  was  desirable  in  the  interests  of  the 
Society  to  consider  a  scheme  for  the  formation  of  a 
Chemical  Club  with  suitable  premises  in  London." 
For  various  reasons  that  scheme  could  not  be 
proceeded  with  at  that  time,  but  he  believed  that 
l  here  were  now  large  numbers  of  the  members  of  I  he 
London  Section  who  would  be  willing  to  support 
actively  the  furtherance  of  this  proposal.  The  new 
list  of  members  of  the  Section,  now  in  proof,  had 
a  column  attached  showing  the  class  to  which  they 
severally  belonged.  With  the  list  of  members 
would  be'  published  a  more  extended  report  than 
usual  giving  an  account  of  the  activity  of  the 
Set  t  ion. 

Dr.  C.   A.   Kkane  expressed  himself  thoroughly 
in  sympathy  with  the  proposal  that  steps  should  be 
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taken  to  effect  some  fuller  opportunity  than  had 
existed  in  the  past  for  the  members  of  the  Section 
to  meet  together  on  a  social  basis,  and  to  get  to 
know  one  another.  It  had  been  exceptionally 
interesting  to  hear  so  decided  a  demand  for  a 
development  of  this  character,  especially  from  the 
younger  members  of  the  Section,  for  this  indicated 
the  desire  for  real  communal  interest  in  the  work  of 
the  Section  which  was  bound  to  be  of  value.  In 
the  past  the  Committee  of  the  Section  had  done 
their  best  to  advance  what  they  regarded  as  the 
best  interests  of  the  members,  but  as  with  all  Com- 
mittees and  Councils  the  ideas  for  such  advance- 
ment necessarily  came  from  within  the  circle  of  the 
Committee  itself,  and  they  knew  all  too  little  of  the 
views  and  desires  of  the  bulk  of  the  members  of  the 
Section.  It  appeared  to  him  to  be  quite  within  the 
powers  of  the  Section  to  take  steps  to  initiate  some- 
thing in  the  form  of  a  meeting  place  or  club  for 
social  purposes,  apart  from  the  more  formal 
gatherings  for  the  reading  of  papers.  The  mutual 
relations  of  these  functions  of  the  Section  was  a 
matter  which  could  well  be  left  open  for  the  present, 
but  it  was  desirable  that  some  beginning  should  be 
made  which,  if  successful,  should  lead  to  important 
developments  in  the  work  both  of|  the  Section  and 
of  the  Society  as  a  whole. 

The  desirability  of  steps  being  taken  to  bring 
chemists  more  actively  into  association  and  co- 
operation had  been  in  the  minds  of  all  during  the 
period  of  this  war  crisis.  The  proposal  under  con- 
sideration formed  a  definite  basis  tor  this  desirable 
objective  and  as  such  should  be  welcomed  and 
supported  by  one  and  all  of  the  many  and  varied 
interests  represented  in  the  Section. 
.  Mr.  Bernard  F.  Howard  said  that  many 
points  had  been  raised  that  evening  whi<  h  could 
well  form  the  basis  for  an  evening's  discussion 
at  an  informal  meeting,  e.g.,  relation  between 
chemists  and  directors,  labour  difficulties,  etc. 

Mr.  Howard  then  proposed  the  lollowing 
resolution,  which  was  seconded  by  Dr.  W.  B. 
Hodgkinson,  and  carried: 

"'  That  a  Committee  be  appointed  to  consider 
the  steps  that  should  be  taken  to  form  a  Chemical 
Industry  Club  for  the  London  Section  of  the 
Society  of  Chemical  Industry,  and  to  report  to  the 
Committee  of  the  Section,  and.  subsequently,  to  a 
further  Informal  Meeting  of  the  members  of  the 
London   Section." 

The  following  members  were  appointed  to  form 
a  Committee — Messrs.  H.  E.  Coley,  A.  H.  Dewar, 
B.  F.  Howard,  with  the  Chairman  and  Hon. 
Secretary  ex  officio. 


Manchester  Section. 


MR.    J.    H.    HOSEASON    IN    THE    CHAIR. 


Meeting  held  at  Grand  Hotel  on  Friday,  December  1st, 
1916. 


THE     ACTIVATED     SLUDGE   PBOCESS     OF 
SEWAGE  PUEIFICATION. 

BY    EDWARD    ARDERN,    M.SC. 

The  rise  and  development  of  this  method  of 
sewage  purification  has  been  described  in  a  series 
of  three  papers,  entitled  *"  The  Oxidation  of 
Sewage  without  the  Aid  of  Filters,"  presented  to 
this  section  of  the  Society  during  the  past  two 
years. 

It  was  observed  from  the  first  that  the  purifica- 
tion process   was   subject   to   disturbance    in   the 

*  Ardern  arid  Lockett  (this  Journ.,  May  30th,  1914,  No.  10, 
Vol.  XXXIII). 

•  Ardern  and  lockett  (this  Journ.,  Dec.  15th,  1914,  No.  23 
Vol.  XXXIII.). 

•Ardern  and  Lockett  (this  Jourr.,  Sept.  30th,  1915,  Xo.  18, 

vol.  xxxrv.). 


presence    of    certain    trade-wastes    of    inhibitory 
character. 

For  the  purpose  of  investigating  the  effect  of 
such  trade  effluents  on  the  activated  sludge 
process,  the  experimental  plant  employed  previ- 
ously when  working  with  the  Manchester  sewage 
received  at  the  Main  Outfall  Works,  Davyhulme 
(a  strong  trade  sewage),  was  transferred  in  July, 
1915,  to  the  Withington  Sewage  Works,  Chorlton- 
cum-Hardy,  where  a  purely  domestic  sewage  is 
dealt  with. 

The  preliminary  results  obtained  during  the 
period  the  activated  sludge  was  being  "  budt  up  " 
were,  however,  so  remarkable  that  it  was  decided 
to  postpone  the  trade-effluent  trials  pending  a 
careful  survey  of  the  possibilities  of  the  activated 
sludge  process  as  applied  to  the  purification  of  a 
weak  domestic  sewage  free  from  manufacturers' 
effluents. 

This  communication  is  concerned  with  a  brief 
account  of  the  residts  of  the  investigation,  which 
has  extended  over  a  period  of  fifteen  months. 

The  plant  employed  consisted  of  wooden  casks 
of  200  litres  capacity  (net).  The  aeration  was 
effected  by  diffusing  the  air  through  a  porous  tile 
placed  on  the  bottom  of  the  cask.  The  air  supply 
was  always  sufficient  to  maintain  complete  ad- 
mixture and  circulation  of  the  sludge  and  sewage. 
The  floating  matters  and  grit  had  been  removed 
from  the  sewage  dealt  with  by  prior  screening  and 
adequate  detritus  tank  treatmeut. 

The  method  of  "  building  up  "  th?  activated 
sludge  was  that  described  in  the  last  paper*  on  the 
subject. 

For  a  period  of  nine  days  from  the  commence- 
ment of  operations  the  cask  was  filled  once  each 
day,  an  aeration  of  21  hours  being  allowed.  The 
remaining  3  hours  was  occupied  by  quiescent 
settlement  of  the  accumulated  suspended  matters, 
discharge  of  effluent,  and  refilling  with  sewage. 

Subsequently  the  aeration  period  was  reduced 
and  the  number  of  fillings  rapidly  increased  without, 
diminution  in  the  purification  effected,  so  that 
after  the  experiment  had  been  in  progress  eighteen 
days,  four  fillings  per  day  were  allowed  with  an 
average  of  four  hours'  aeration.  Alter  operating 
for  a  fortnight  in  this  manner  the  average  aeration 
period  was  reduced  to  2|  hours,  and  5  fillings 
per  day  allowed  for  a  period  of  eleven  days. 
Eventually  the  cask  received  6  fillings  per  day, 
with  the  following  aeration  periods  :  3  fillings  one 
hour,  and  the  other  3  fillings,  two  hours,  three 
hours,  and  four  hours  respectively,  or  an  average 
aeration  period  of  two  hours. 

Working  in  the  manner  described  above,  15% 
by  volume  (measured  after  2  hours'  settlement) 
of  partially  activated  sludge,  i.e.,  30  litres  or  6-(> 
gallons,  were  obtained  from  2970  gallons  of  sewage 
dealt  with  during  the  first  31  days,  which  was 
increased  to  31%,  i.e.,  02  litres  or  13-6  gallons,  in 
the  succeeding  twelve  days.  At  this  point  5180 
gallons  of  sewage  had  been  treated  in  the  cask. 
On  this  basis,  the  sludge  production  is  equal  to 
about  12  tons  per  million  gallons  of  sewage  treated. 

The  results  obtained  during  this  initial  peril »! 
were  of  such  a  character  that  it  became  of  interest 
to  determine  whether  they  could  be  maintained 
indefinitely  without  regard  to  the  establishment 
of  active  nitrifying  organisms  in  the  sludge. 

At  this  stage,  therefore,  the  partially  activated 
-bulge  which  had  been  accumulated  was  divided 
equally  between  two  casks,  one  of  which  WS 
operated  with  0  fillings  per  day  as  previously , 
while  the  other  was  worked  in  such  a  maimer  as 
to  allow  a  development  <>f  nitrifying  organisms. 

For  this  purpose,  the  first,  filling  of  sewage  was 
aerated  continuously  until  the  free  and  saline 
ammonia  content  of  the  sewage  had  disappeared 

•Ardern  and  Lockett  (this  Journ.,  Sept.  -lOth,  1915    N- 

voi.  xxxiv.). 


ce 
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and  nitrification  was  complete,  which  required  48 
hours'  aeration.  Subsequent  fillings  were  like- 
wise aerated  until  the  sewage  uas  completely 
nitrified  ;  the  aeration  period  required  during  the 
following  nine  days,  varying  from  S  to  2;s  hours, 
dependent  on  the  strength  of  sewage  treated. 
Latex  it  was  found  easily  possible  to  allow  2  fillings 
per  day  with  an  average  aeration  period  of  10 
hours,  and  within  14  days  of  eommcncing  to 
establish  nitrifying  organisms  three  fillings  were 
being  given  (6  hours'  aeration)  with  the  production 
of  highly  nitrified  effluents.  Finally  the  quantity 
ol  sewage  dealt  with  was  increased  by  allowing 
1  fillings  per  day  with  an  average  aeration  period 
of  4  hours,  at  the  same  time  maintaining  a  highly 
purified  and  well  nitrified  effluent. 

It  may  be  noted  that  nitrifying  organisms  were 
much  more  readily  established  in  the  sludge 
obtained  from  the  Withington  sewage  than  in 
taat  produced  from  the  trade  sewage  at  Davy- 
hulme.  e.g.,  the  Oral  filling  of  Davyhulme  sewage 
usually  requires  1.1  days'  aeration  in  contact  with 
the  partially  activated  sludge  for  complete  nitrifi- 
cation. Further,  (hire  is  no  ammoniacal  fer- 
mentation of  the  sludge  meanwhile  or  production 
of  turbid  effluents,  and  the  alkalinity  of  the  sewage 
is  always  sufficient  to  allow  nitrification  to  proceed 
n>  completion. 

Iiuring  this  period  of  complete  maturing  of  the 
activated  sludge,  the  cask  containing  the  partially 
activated  sludge  continued  to  receive  6  fillings  per 
day,  but  the  total  aeration  periods  had  heen 
reduced  from  12  hours  to  10  hours,  divided  as 
follows  :  four  fillings  one  hour  aeration  and  two 
fillings  3  hours'  aeration,  when  the  sewage  was  at 
its  maximum  strength,  or  an  average  of  1$  hours' 
aeration  per  filling. 

The  average  results  obtained  from  the  operation 
of  the  casks  containing  the  two  types  of  sludge 
over  a  prolonged  period,  embracing  a  great  varia- 
tion in  temperature  conditions,  are  given  in  the 
following  table.  The  volume  of  sludge  in  each 
rase  varied  from  20  to  25%,  and  the  volume  of 
purified  effluent  discharged  after  each  filling  was 
equal  to  75%  of  the  total  capacity  of  the  cask. 


In  general,  the  effluents  obtained  from  the  two 
,  casks  were  equally  well  clarified,  although  in  some 
cases,  especially  during  prolonged  dry  weather, 
when  a  stronger  sewage  was  dealt  with,  the 
effluent  yielded  by  the  partially  activated  sludge 
exhibited  a  faint  turbidity,  whereas  those  from 
'  the  fully  activated  sludge*  were  invariably  per- 
fectly clarified. 

The  above  results  show  that  except  for  a 
somewhat  lower  albuminoid  ammonia  content, 
which   is  reflected    in   a   reduced   dissolved   oxygen 

absorption;    the   difference    between   the   effluent 

yielded  by  the  fully  activated  sludge  and  that 
obtained  from  the  partially  activated  sludge  is 
confined  to  the  amount  of  nitrification. 

Their  importance  lies  in  the  fact  that  they 
demonstrate  that  the  activity  of  the  sludge,  so  far 
as  oxidation  of  carbonacecus  matter  and  clarifl- 
cal  ion  is  concerned,  can  be  maintained  without 
reference  to  the  degree  of  nitrification. 

This  result  is  contrary  to  the  experience 
gained  in  the  earlier  experiments  when  work- 
ing with  the  trade  sewage  at  Davyhulme  ; 
and  means  that  if  nitrification  is  not  required, 
and  it  is  certainly  not  essential,  high-class 
effluents,  easily  within  the  standard  suggested 
I  by  the  Royal  Commission  on  Sewage  Disposal, 
can  be  produced  from  domestic  sewage  by 
the  activated  sludge  process,  with  a  consider- 
ably reduced  aeration  period  at  consequently 
lower  cost. 

In  view  of  this  material  difference  between 
results  obtained  at  Withington  and  Davyhulme. 
obviously  it  was  important  to  ascertain  whether 
similar  differences  were  to  be  found  with  regard 
to  the  question  of  the  effect  of  temperature  on  the 
purification  process. 

Operations  with  the  two  types  of  sludge  were 
therefore  extended  throughout  the  winter  and 
summer  months. 

In  the  following  tables  are  given  the  results 
obtained  when  working  (in  each  case)  with  from 
20%  to  2r,"0  by  volume  of  sludge  (measured  after 
2     hours'  settlement)    and    removal    of    effluent, 


Results   in    purls  per  100.000. 

ned  sewage. 

\<>    1  effluent. 

Screened  sewage 

No.  2  effluent. 

.    1              3-34 
■2-61 
11-71 

0-70 
1-06 
0-11 
0-41 

1-20 
6 
1"  hours 
■a  lions 

3-40 
2-14 
0-70 

0-64 

o-:i.r> 

(l-IIS 

.Nitrite  and  nitrate  (as  MI,)  

1-40 

Dissolved  oxygen  absorption  (Koyal  L'onimlssior 

test)    

0-84 
4 

No.  1  cask  contained  partially  activated  sludge 
and  No.  2  cask  fully  activated  sludge. 


after  each  period  to  the  extent  ol   75%  of  the  con- 
tents of  the  cask. 


I;, suits  in  parte  per  100,000. 


February  and  March,  191G. 
Temperature  5°  to  10°  C. 


August  and  September,  1910. 
[<  mperature  10°  to  19*  C. 


Kfllmut 

.\.>     I 


Kffluent 
No.   2. 


Sen-age. 


Kffluent  Effluent 

.No     1.  No.    2. 


4  Hour-'  oxygen  absorption  

Free  a]  ramonla 

Albmiiiiit.nl   ammonia   

and  nltrab   (a«   mi  >    

Dissolved  oxygen  absorption  (Royal  Gomn 

test)   

I?0.  of  til  I  mus  per  day 

Avenge  aeration  period   

Volume  of  aewage  deall  with  per  day  

Percentage  purification  calcuiati  d  on 

4  hours'  oxygen  abnoxptloo  teat 

Albuminoid  ammonia  Ust 


3-30 
MM 
0-64 


0-74 
1  -5:t 
0-12 
0-37 


0-o:f 
u-44 

ii-in 
1-37 


1-11  0-87 

6  4 

If  hours  4  hours 

187  gallons  125  gallons 


78 
81 


81 
si 


:(-7c 
2-77 
u-7  1 


o-er. 
o-oo 

0-09 
0-67 

1-14 
6 

If  hours 
187  gallons 

82 

88 


0-64 
0-20 
0-07 
1-44 

0-81 

4 

4  hours 

125  gallons 

83 
91 
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desirable  to  do  so.  This  suggestion,  of  course, 
raised  the  important  question  of  si.il  inoculation 
which  had  been  investigated  by  Professor  Bottom- 
ley  and  others.     He  believed  that  the  best  results 

would  i btained  by  the  direct  us.'  on  the  land  of 

activated  sludge  with  its  ni  rmally  high  bacteria] 
content,  as  there  was  every  reason  [or  believing 
that  in  addition  to  nitrifying  organisms  the  sludge 
also  contained  nitrogen-fixing  organisms.  In 
devising  means  for  drying  or  partially  drying  (he 
sludge  endeavour  should  therefore  be  made  to 
avoid   sterilisation. 

The  practical  difficulty  was,  however,  to  main- 
tain the  organisms  in  the  sludge  in  an  active  state 
particularly  as  the  demand  for  manures  was 
seasonal  whereas  the  production  of  sludge  would 
be  regular  all  the  year  round,  lie  had  not  ob- 
served any  material  difference  iii  the  nitrogen 
content  of  the  partially  and  completely  activated 
sludge. 


Newcastle  Section. 


MR.    HENRY    PEILE    IN    THE    I'HAIK. 


Meeting  held  at  Bolbec  Hall  on  Wednesday-  December 
13th,  1916. 


A    PORTABLE    PLANT    FOR  THE 
DISTILLATION  OF  WOOD. 

BY    S.    H.    COLLINS,     M.-<  ..    F.I.C. 

The  object  of  the  plant  is  to  obtain  saleable 
products  from  hranchwood,  sawmill  refuse,  or 
other  waste  wood  so  as  to  clear  the  ground  for  i  ether 
purposes  such  as  replanting  forest  .barings  or 
otherwise  to  utilise  the  ground  previously  covered 
with  material  of  little  value. 

The  plant  is  portable  to  permit  its  transport  from 
place  to  place  as  may  be  required  and  consists  of  a 
cylindrical  retort  of  1-inch  boiler  plate,  1  * ►  feet  long 
by  3  feet  internal  diameter,  with  a  hinged  door  at 
each  end  falling  downwards  and  supported  SO  as  to 
remain  horizontal  when  open,  'lhe  doors  are 
closed  by  hinged  bolts  screwed  up  with  nuts,  and  a 
strip  of  asbestos  packing  is  used  to  make  the  doors 
as  gas-tight  as  possible.  Immediately  outside  the 
retort  and  forming  part  of  it  is  a  complete  jacket 
of  thin  iron  plate.  The  intermedii  te  spar,-  9  inches 
wide  forms  the  flue  and  is  divided  horizontally  by 
baftle  plates  into  three  parts  so  as  to  secure  even 
and  regular  heating.  There  are  two  chimneys,  one 
at  each  end,  each  fitted  with  a  butterfly  valve  to 
control  the  draught.  Outside  the  flue  space  is  2 
inches  of  asbestos  packing  next  the  outside  covering 
to  retain  the  heat,  and  outside  all  is  a  light  sheet  iron 
cover.  The  whole  is  mounted  on  iron  wheel-,  no 
that  it  can  be  moved  from  place  to placeas required. 
Eight  small  tubes,  {-inch  in  diameter  (to  admit  a 
thermometer),  pass  across  the  flues  in  order  that 
the  temperature  may  be  observed  from  the  outside. 
Owing  to  the  breakage  of  thermometers  and  the 
expense  and  unsuitability  of  electrical  appliances) 
a  simple  pyrometer  of  the  calorimeter  type  is  now 
used.  The  pipe  which  carries  the  products  of 
distillation  is  connected  with  the  top  of  the  centre 
of  the  retort  and  after  passing  through  a  small 
tank,  where  much  of  the  tar  collects,  proceeds  in  an 
upward  direction  to  the  cooling  tank. 

At  the  end  nearest  to  the  retort  is  a  i  roes,  or 
distributing  pipe,  to  which  are  connected  nine 
1  J-inch  iron  pipes  extending  the  whole  length  of  the 
condensing  tank  with  a  fall  of  about  li  inches  t  )  the 
far  end.  There  they  are  connected  with  another 
cross     pipe     which     has     a     small     window     to 


permit  of  the  inspection  of  the  distillate  as  it 
passes   into   the   collecting    vessels.     The   cooling 

tank   is  filled   with  water  but.  provision  has  to  be 

made  for  supplying  further  water  or  forhav  ingsome 
special  cooling  apparatus  for  the  water  in  the  tjuik. 
As  the  nine  pipes  above  referred  to  are  liable  to 

become  choked  by  the  tar  products  fi i  time  to 

time,  iron  screw  plugs  are  kept  in  the  main  pipes 
and  holes  with  wooden  spigots  put  in  the  cooling 
tank.  A  long  iron  rod  serves  to  clean  the  pipt-s 
from  time  to  time.  Corrosion  in  the  condenser  is 
somewhat  severe  but  experiments  are  b(  ing  made 
to  reduce  this  source  of  expense. 

The  collecting  chamber  consists  of  two  closi 
gallon  barrels,  each  with  one  tap  at  the  bottom  and 
■  me  tap  about  half  way  up.  The  lower  tap  is  for 
the  wood  tar,  and  the  upper  one  for  the  aqueous 
products  of  distillation.  From  the  second  barrel  a 
1-inch  pipe  is  led  on  a  rising  gradient  to  the  file  box, 
passing  through  a  small  tar  t  rap  On  the  way.  This 
trap  is  intended  tO  remove  toe  remaining  liquid 
products,  whilst  the  whole  of  the  gases  pass  into 
the  lire  box  and  assist  in  heating  tin-  retort.  The 
fire  bos  is  built  with  ordinary  white  fire  bricks  and 
measures  2  feet  5  inches  wide  by  2  feet  high  and  is 
about  4  feet  long,  connecting  at  the  back  with  the 
retort,  flues.  The  only  iron  work  about  the  lire  box 
consists  of  the  iron  door  and  ten  1  inch  iron  lire  bars 
set  about  1  inch  apart. 

The  speed  at  which  the  distillation  proceeds  is 
regulated  more  by  the  pressure  than  by  tempera- 
ture. For  this  purpose  two  simple  water  gauges 
are  fitted  on  the  side  of  the  cooling  tank  connected 
by  small  pipes, one  gauge  with  the  upper  cross  pipe 
iii  the  cooling  tank  and  the  other  gauge  with  U»- 
collecting  vessels.  Under  normal  conditions  thes.,- 
gauges  should  register  b  inches  and  3  inch** 
respectively.  When  the  pressure  on  both  gauges 
falls  to  zero  it  is  an  indication  that  the  distillation 
is  complete.  Though  extremely  simple,  these 
gauges  are  invaluable  in  working. 

There  are  two  precipitating  tanks  detached  from 
the  foregoing  portions  of  the  plant.  They  are  ust  rj 
for  converting  the  pyroligneous  acid  into  acetate  of 
lime.  The  fust  measures  ,-,  ft.  rj  Ui.  v  2ft.  Bin.  anil 
the  second  is  about  1ft.  Bin.  deep  and  2ft.  6m. 
by  2ft.  6  in.  in  section. 

An  iron  tray  about  t  feet  square  and  0  inches 
deep  stands  on  the  top  of  the  fire  box  for  the 
purpose  of  evaporating  the  solution  of  acetate  of 
lime.  This  method  is  crude  but  more  complex 
methods  have  been  tried  and  given  up. 

The  products  of  the  distillation  are  charcoal, 
wood  tar,  pyroligneous  acid,  and  water,  together 
with  various  gases  which  are  passed  into  the  fire 
box  and  used  for  combustion. 

Th  ■  charcoal  usually  represents  25%  of  the  total 

weight  of  the  WO'od  treated:  that  is  from  an 
average   <  barge  ot  one  ton.   6   cwt.   of   charcoal   if 

obtained.  It  is  estimated  that  five  to  six  cwt.  of 
firewood  is  required  for  each  charge,  in  addition  to 
the  was  produced.  Coal  has  been  used  satisfac- 
torily.    The  retort  must  be  allowed  to  cool  before 

being     opened,     otherwise     the     charcoal     would 

be  liable  to  ignite  when  coining  into  contact  with 
the  air.  The  charcoal  as  removed  from  tin- 
retort,  is  stored  in  bulk  ur  bags  and  can  be  sols' 
readily. 

The  quality  of  the  charcoal  made  depends  upon 
the  part  of  the  tree  from  which  the  wood  caSM 
and    upon    the   temperature'   of    the   retort.      Dense 

charcoals  an>  preferred  to  light   charcoals.    Thi- 

ac ipanying  table  shows  that  by   keeping  the 

proportion  of  bark  low  it  is  easy  to  get  a  charcoal 

with   low   ash.      The   conifers   usually   give  a  light 

charcoal.  The  proportion  of  gas  left  in  the 
chare  oal  depends  chiefly  on  the  (temperature  of  the- 
reto rt. 

Prom  a  ton  of  hardwi  od  18  callous  of  water  bw 
thrown  away  and  30  gallons  of  pyroligneous  acid 
obtained.      The   pyrOligeOUG  acid  is  transferred  to- 
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the  first  precipitating  tank  where  it  is  mixed  with 
8  lb.  of  slaked  lime  for  every  10  gallons  of  acid. 
As  a  rule,  acetate  of  lime  in  solution  is  formed  and 
a  sludge  is  precipitated.  After  settling  for  a  few 
days  the  solution  is  transferred  to  the  evaporating 
tray  for  concentration,  when  it  is  either  allowed 
to  settle  again  or  is  filtered  and  finally  evaporated 
to  dryness,  the  solid  residue,  a  grey  substance  of 
the  consistency  of  chalk,  forms  the  acetate  of 
lime  of  commerce  known  as  "  brown  acetate  "  or 
"  grey  acetate  "  according  to  purity.  "  Brown 
acetate"  is  approximately  of  00%  purity  and 
"  grey  acetate  "  80%  purity.  The  former  is  used 
in  the  cotton  industry  and 
acetate  that  is  of  value  in 
acetone.        From    a    ton    of 

gallons   of   wood    tar   is    obtained.     Its    value    is 
variously  estimated  from  Cd.  to  Is.  per  gallon,  but 


it  is  only  the  grey 
the  manufacture  of 
hardwood    about    4 


it  would  appear  to  be  of  much  greater  value  for 
estate  and  local  purposes  than  for  sale  in  the  open 
market.  It  is  a  very  fine  timber  preservative. 
The  acetate  made  by  this  plant  has  varied  in 
composition  but  it  seems  likely  that  an  acetate  of 
al>out  70%  could  be  obtained. 

There  is  a  good  deal  of  literature  dealing  with  the 
analysis  of  acetate  of  lime,  especially  about  the 
year  1001,  and  the  method  adopted  after  many 
trials  follows  the  lines  already  published.  It  is, 
however,  desirable  to  emphasize  the  necessity  of 
guarding  against  carbon  dioxide  from  the  air  and  to 
point  out  that  the  difficulties  due  to  frothing  with 
the  cruder  forms  of  acetate  are  not  inconsiderable. 
The    accompanying    diagram    provides    a    simple 


means  of  overcoming  the  difficulties.     A  Marriott 

dripping  bottle  supplies  distilled  water  to  the 
distilling  flask  which  contains  2  grins,  of  the 
acetate  and  15  c.c.  of  syrupy  phosphoric  acid. 
The  Marriott  bottle  is  adjusted  to  give  a.  flow  of 
about  four  drops  a  second.  A  flexible  rubber 
tube  joint,  not  shown  in  tin-  sketch,  facilitates 
this  adjustment.  The  rate  of  boiling  is  arranged 
to  maintain  the  liquid  in  the  distilling  flask  at 
about  the  50  c.c.  level.  Tin-  receiver  contains 
2.")  c.c.  of  N/1  soda,  which  at  the  end  of  the  dis- 
tillation is  titrated  with  N/5  sulphuric  acid  using 
phenolphthalein  as  indicator.  With  pure  ace- 
tates the  whole  of  the  acid  distils  in  300  c.c.  but 
with  very  crude  acetates  as  much  as  1200  c.c.  has 
been  needed.  In  all  cases  it  is  necessary  t" 
continue  the  distillation  for  an  extra  100  c.c.  to 
make  sure  that  all  is  over.  The  reason  of  this 
difficulty  is  that  some  acid  of  higher  boiling  point 
than  acetic  acid  is  always  present.  The  propor- 
tion of  such  acid  is  greater  in  the  cruder  acetates 
than  in  the  pure  acetates. 

Any  slight  draught  on  this  apparatus  only 
causes  a  small  admission  of  air  at  the  upper  sodo- 
lime  tube  to  be  followed  by  the  expulsion  of  air 
at  the  lower  soda-lime  tube.  This  slight  circula- 
tion of  air  is  of  great  assistance  in  preventing 
bumping  and  frothing.  The  distilling  flask  may 
be  about  200  c.c.  capacity,  the  Marriott  bottle 
about  two  litres,  and  the;  receiver  about  one  litre. 

Distilled  water  always  contains  some  carbonic- 
acid  and  it  is  difficult  to  prevent  absorption 
during  handling.  The  best  way  to  surmount 
these  difficulties  is  to  perform  a  blank  determina- 
tion, which  in  my  experience  amounts  to  about  one 
c.c.  of  N/5  acid.  As  the  amount  of  alkali  neu- 
tralised equals  from  70  to  100  c.c,  such  a  cor- 
rection  is  not  unreasonably  large.  No  phosphoric 
acid  spits  over  with  this  apparatus. 

It  is  important  to  pack  the  retort  as  tightly  as 
possible  so  that  the  maximum  charge  of  wood  can 
be  put  in,  but  sufficient  space  must  be  left  to  allow 
convection  currents  of  hot  gas  to  distribute  the 
heat.  If  the  pieces  are  straight  and  all  of  fail- 
size,  say  2  feet  by  3  inches,  as  much  as  25  cwt.  can 
be  put  in,  but  if  small  and  crooked  wood  is  used, 
or  quite  small  brandies,  the  weight  of  material 
may  be  not  more  than  12  cwt.  Sawdust  is  quite 
useless.  To  ensure  freedom  for  the  escape  of  the 
gas  and  vapours  the  small  and  crooked  pieces  art- 
laid  in  the  bottom  of  the  retort  and  the  large  and 
straight  pieces  at  the  top.  Alter  the  furnace  is 
lit  and  the  temperature  in  the  retort  commences 
to  rise,  water  vapour  is  first  given  off.  It  is  con- 
densed and  drawn  oil'  from  the  condensing 
chamber  as  soon  as  the  pyroligneous  acid  begins 
to  come  over.  This  takes  place  when  the  temper- 
ature has  reached  a  higher  degree  and  simultane- 
ously the  wood  tar  also  comes  over.  The  window 
in  the  pipe  connecting  the  cooling  tank  and  the 
collecting  chamber  is  most  useful  at  this  stage. 
The  most  suitable  temperature  for  the  distillation 
appears  to  be  between  270°  and  400°  (!.  The 
temperature  in  the  lower  part  of  the  flue  space  is 
about  450°  C.  and  in  the  upper  part  (  [  the  flue: 
space  about  270°  t'..  when  the  plant  is  in  full 
working  order.  The  plant  is  capable  of  dealing 
with  about  120  tons  of  wood  per  annum  or  say 
three  tons  per  week  for  40  weeks  with  12  weeks 
for  bad  weather,  removing  to  new  position, 
repairs,  cleaning,  etc.  About  two  days  are  re- 
quired for  the  complete  distillation  of  each  charge 
if  the  pieces  are  of  fair  size,  and  while  the  time 
required  is  less  when  the  material  is  small,  the 
weight  of  the  charge  is  also  less,  and.  in  the  end. 
the  total  production  per  week  is  less.  In  addition 
to  the  material  consumed  in  the  retort  about  30 
tons  of  firewood  would  he  required  for  the  furnae  <  . 
or  say  150  tons  per  annum  in  all.  It  is  not  easj 
to  estimate  how  much  small  material  would  be 
derived    from   the    felling   area,    but    putting   the 
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amount  at  5  tons  an  acre,  the  distillation  plant 
would  require  the  refuse  material  of  30  a  ins  pet 
annum  to  be  fully-  employed.  With  regard  to 
the  question  of  labour,  the  work  is  not  heavy  but 
requires  attention,  and  an  elderly  man  has  been 
quite  able  to  manage  all  that  is  required.  A 
handy  motor  circular  saw  would  be  a  great  help. 
The  actual  accounts  for  twenty-two  months 
are  given  in  the  following  statement  : — 

Financial  Statement. 
Period— July  1st,  1914,  to  Men/  1st.  191ft. 

IPTS. 


11  tons  11  cnt   1  cir. 
charcoal   =  68 


a. 

6 


T»r  sold  but  not  yet 

paid  for   1  0  0 

In  store,  not  90ld — 

Charcoal 10  0  0 

Tar    3  0  0 

Acetate   10  0  0 


KXPENDITrRE. 

£    s.  d. 

Wages   61    8  ll 

I  [me 

Asbestos    .... 
ges 


£95     9    6 


1  13  6 

li  14  7 

I   11  7 

£65     8  7 

Experimental  ...    70    o  0 

t  apltal 242    8  1 

£377  If  8 


Owing  to  the  shortage  of  labour  and  bad  weather, 
this  plant  has  been  out  of  action  for  several  months 
at  a  time.  Probably  in  normal  times  twice  as 
much  work  could  be  done  in  a  year  as  in  the 
twenty-two  months  stated.  However,  a  fair 
allowance  for  bad  weather  must  be  made. 

The  allowance  of  £70  for  experimental  expenses 
provides  £20  for  chemicals  and  preliminary  trials, 
and  £50  for  early  mistakes. 

Table  I. 
Charcoal. 


Hardwoods. 

Conifers 

Elm. 

Oak. 

Ash. 

Chest- 
nut. 

Syca- 
more. 

Larch. 

Water 

Volatile  matter 
Fixed  carbon 

5-77 

20-15 

73-88 

2-20 

3-45 
36-43 

..'l-l'S 

1-04 

4-02 

Ill-Ill 

75-30 

1-58 

2-63 
17-13 
78-92 

1-32 

3-50 
27-60 
87-34 

Ml 

2-81 
33-88 
62-59 

0-72 

Ash   %   fixed 
carbon  


2-9S 


1-76 


2-10 


1-67 


2-14 


1-13 


Table  II. 
Bark  charcoals. 


F.lm 

bark. 

Oak 

bark. 

Ash 
b;»rk. 

Chest-  !   Mixed 

nut  kirk     -,'M'"- 

Water 

Volatile  matter . . 

Fixed  carbon  . . .        47-06 

3-87 

*2-87 

17-84 
8-12 

1-21 
32-70 

.-..'■in 
7-02 

::-1J 
25']  1 
84-37 

7-07 

3-20 
28-00 
59-21 

Ash  %  Bxcd  c.ar- 

. 

12*5        12-58 

10-98 

16-20 

Discussion. 
Professor  II.  Louis  said  that  for  a  great  many 
purposes  tho  charcoal  may  contain  far  too  high  a 
percentage  of  volatile  matter,  and  he  pointed 
out  the  largo  differences  in  tho  percentage  ol 
this  constituent.  He  was  surprised  that  the  author 
of  the  paper  had  made  no  mention  of  wood 
.pirit,  as  this  probably  would  have  been  a  valuable 
by-product  could  it  have  been  saved.  He  did  not 
agree  with  the  suggestions  of  tho  author  that 
-;iwdust  was  practically  impossible  to  distil 
i-conomically  ;  he  believed  that  by  briquefting 
this   waste   material    with   wood   tar,    quito   gooa 


charcoal  could  be  obtained.  Ho  described  the 
large  brick  steel-lined  furnaces  that  were  used  in 
Sweden  and  Russia  for  carbonising  wood  on  a 
large  scale. 

He  considered  a  high  ash  content  of  the  charcoal 
a  serious  detriment  to  the  value  of  this  product, 
because  if  the  charcoal  were  used  in  conjunction 
witli  the  preparation  of  high  quality  iron,  it  was  very 
liable  to  part  with  its  phosphorus  content,  thereby 
contaminating  the  metal  He  understood  that  if 
the  timber  remained  in  water  for  a  considerable 
period  nl  time,  say  twelve  months,  a  large  pro- 
portion of  the  saline  constituents  were  leached  out. 

Dr.  .' .  II.  PATERSON  pointed  out  that  the  firm  he 
was  associated  with,  and  who  took  a  large  pro- 
portion of  the  make  of  the  charcoal,  required  a 
fair  proportion  of  volatile  matter  in  the  charcoal 
for  close  annealing  furnaces;  and  in  his  opinion 
the  percentage  of  volatile  matter  in  tho  charcoal 
was  purely  dependent  on  time  and  temperature, 
and  I  hat  tin  re  would  be  no  difficulty  in  reducing  the 
volatile  matter  to  a  very  low  figure  if  it  were 
found  commercially  advisable. 

The  Chairman  Bald  he  was  much  interested  in 
tho  question  of  low  volatilo  matter  in  the  charcoal 
in  connection  with  his  work  of  manufacturing 
tungsten.  He  had  found  5  %  or  more  of  ash  in  the 
charcoal  his  firm  were  using,  and  ho  pointed  out 
that  it  was  very  desirable  that  this  should  be  very 
materially  reduced. 

Dr.  G.P.  Lishman  inquired  how  long  each  dis- 
tillation took,  and  what  were  the  signs  which  in- 
die ted  the  completion  of  the  operation. 

Mr.  Collins  in  reply  said  that  his  plant  was, 
firstly,  merely  expeiimental,  and  secondly,  able 
to  be  transported  easily  from  place  to  place,  a  fact 
which  was  of  course  impossible  with  the  bigger 
and  more  permanent  forms  of  plant  mentioned  by- 
Professor  Louis.  The  charcoal  was  purposely  made 
with  a  high  content  of  volatilo  matter  to  suit  their 
largest  consumers.  He  pointed  out  from  figures 
already  stated  in  tho  paper  that  a  large  proportion 
of  the  ash  appeared  in  the  bark  of  the  various  woods 
carbonised,  and  that  if  the  pieces  of  wood  were 
freed  from  the  bark,  the  general  ash  percentage  of 
tho  charcoal  would  be  very  much  loss.  It  was 
not  difficult  to  undertake  this.  The  time 
of  distillation  varied  very  much  accordirg  to 
tho  degree  of  moisture  in  the  timber  put  into  the 
distilling  plant,  and  anything  from  24  to  48  hours 
might  be  required  to  carry  through  the  operation. 
The  conclusion  of  the  distillation  could  be  well 
ascertained  by  the  quantity  of  gas  that  was  given 
off  towards  the  end  of  the  distillation  being  con- 
siderably reduced,  and  also  the  pressure  on  the 
wholo  of  the  plant  considerably  diminished  at  the 
time  when  the  distillation  was  completed.  He 
desired  to  acknowledge  his  indebtedness  to  Dr. 
Paterson  for  the  great  help  he  had  given  him,  both 
in  tho  design  and  working  of  the  plant. 


Industrial  Notes. 


SOME  MODERN  EVAPORATORS. 
More  than  eighty  years  ago  it  was  recognised 
that  in  the  ideal  evaporator  the  liquid  should 
be  concentrated  as  rapidly  as  possible  and  that 
it  should  be  kept  moving  with  a  high  speed  :  in 
order  to  accelerate  its  movement  the  use  of  a 
thin  film  of  liquid  should  be  maintained.  Most 
of   the   modern   forms  of   evaporating  apparatus 

have  been  designed  on  these  principles,  and  the 
following  descriptions  of  three  types  of  plant 
indicate  bow  these  principles  have  been  applied. 
The  Kestner  climbing  film  evaporator,  illus- 
trated in  fig.  1.  consists  of  two  parts,  the  separator, 
S,  and  the  ealandria.  the  latter  being  composed 
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of  a  shell,  M,  containing  evaporating  tubes,  R, 
about  23  ft.  long  and  fitted  into  upper  and  lower 
tube  plates.  The  liquor  enters  the  apparatus 
at  T  and  passes  into  the  tubes,  where  it  is  heated 
bv  live  or  exhaust  steam  introduced  at  A.  The 
column  of  vapour  formed  in  the 
tubes  travels  upwards  at  a  high 
velocity,  drawing  up  with  it  a 
continuous  film  of  liquor  on  the 
inner  surface  of  the  tubes.  The 
mixed  liquid  and  vapour  emerge 
from  the  top  of  the  tubes  into 
the  separator,  S,  where  they 
strike  the  baffle  plate.  D,  with 
such  velocity  that  effective 
separation  of  the  concentrated 
liquor  and  the  vapour  takes 
place.  The  concentrated  liquor 
leaves  the  separ  tor  at  L,  and 
the  vapour,  after  passing  through 
the  save-all,  V,  is  drawn  off 
through  B.  The  outlet  for  con- 
densed water  is  shown  at  E, 
while  G  is  an  air  drain. 

Where  a  large  amount  of 
liquor  has  to  be  concentrated, 
the  evaporators  are  worked  in 
multiple  effect,  and  when  a 
vers-  high  concentration  is 
required  for  the  finished  liquor, 
the  multiple  effect  may  be 
followed  by  a  single  effect 
"  finisher."  In  a  plant  for  con- 
centrating caustic  soda,  consist- 
ing of  a  triple-effect  evaporator 
and  a  finisher,  the  thin  liquor 
at  16°  Tw.  enters  the  first  effect 
after  preliminary  heating  by 
vapour  produced  from  the  liquor 
itself.  Leaving  the  triple  effect 
at  100°  Tw.,  the  liquor  is  passed 
to  settling  tanks  where  salts  are  deposited,  and  then 
goes  to  the  finisher,  where  it  is  concentrated  to 
contain  00%  NaaO. 

When  very  viscous  liquids  have  to  be  dealt  with, 
the  climbing  film  is  not  always  convenient  for  the 
last  effects,  and  for  these  a  falling  film  evaporator 
may  be  used.  In  one  type  of  this  apparatus  one 
set  of  tubes  is  of  the  climbing  film  type,  and  the 
liquid  coming  from  the  top  of  these  passes  down  a 
second  set  of  tubes  in  a  descending  film  to  the 
separator,  which  is  connected  with  the  lower 
part  of  the  apparatus. 

The  Soderlund  and  Boberg  evaporator,  illus- 
trated in  fig.  2,  consists  of  a  shell.  A,  containing 
a  calandria,  B.  The  liquid  is  raised  by  the  pump, 
F,  from  the  lower  portion,  G,  of  the  shell  into  the 
tray,  II,  whence  it  passes  through  nozzles  in  the 
top  of  the  tubes,  C,  and  is  distributed  in  a  thin 
sheet  over  the  interior  of  the  tubes.  The  liquid  is 
heated  by  compressed  steam  introduced  into  the 
upper  part  of  the  calandria.  The  concentrated 
liquid  collects  in  the  bottom  of  the  shell,  fresh 
liquid  being  supplied  by  the  constant -level  feed.  I. 
The  steam  evolved  in  the  t vibes.  0,  is  separated 
from  liquid  by  the  baffles,  J,  and  passes  through 
the  steam  main,  K,  to  the  compressor,  I.,  where 
it  is  compressed  sufficiently  to  raise  its  tem- 
perature to  the  required  degree  and  used  for 
heating  the  tubes  after  addition  of  the  neeessary 
quantity  of  make-up  steam  at  M.  The  con- 
densed water  from  the  outside  of  the  tubes  is 
drained  off  through  N,  and  used  to  heat  the 
ineoming  liquor  in  the  counter-current  regenerator, 
O.  A  very  high  efficiency  is  claimed  for  this 
apparatus  in  virtue  of  the  fact  that  the  difference 
of  temperature  between  the  boiling  liquid  and  the 
heating  steam  is  very  small  (from  1°  to  3"  C), 
A  plant  on  this  system  is  being  erected  in  Sweden 
for  treating  the  waste  liquors  from  wood  pulp 
manufacture. 


Fig.  1. 


Fig.  2. 

Another  type  of  evaporator  working  on  similar 
principles  is  the  Prache  and  Bouillon  "  thermo- 
compressor,"  shown  in  fig.  3.  The  liquid  to  b* 
concentrated  enters  the  apparatus  at  A,  passes 
through  the  heating  tubes  B,  and  thence  through 
the  horizontal  tube  into  the  lower  part  of  H, 
where  it  is  distributed  in  the  tubes.  G,  the  con- 
r nitrated  liquor  falling  into  C  and  being  drawn 
off  at  D.     Live  steam  for  heating  the  tubes  enters 


at  E,  drawing  with  it  through  F  steam  from  H  ; 
the  mixture  flows  around  the  tubes,  G,  and  then 
passes  up  into  the  chamber,  H,  a  part  returnim: 
through  the  tube.  I,  to  be  used  again  for  heating 
the  tubes  G,  and  the  remainder  flowing  thro 
K  to  the  heater,  B. 
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The  same  firm  has  designed  another  type  of 
evaporating  plant  (fig.  4)  which  has  been  used 
successfully  for  concentrating  high-density  sugar 
syrup,  and  is  heated  by  steam  at  very  low  pressure. 
The  liquid  to  be  concentrated  enters  at  A.  passes 
upwards  through  the  tubes,  G,  which  it  only 
partially  fills,  to  the  ebullition  chamber,  F,  and 
thence  the  concentrated  liquor  Hows  back  through 


I'n..  t. 

the  circulation  tube,  II,  and  out  at  the  bottom 
part,  B,  of  the  level-adjusting  device.  The  heating 
steam,  introduced  at  0,  passes  around  the  outside 
of  the  tubes,  O,  the  condensed  water  being  dis- 
charged at  D  and  the  non-condensable  gases  at  E. 
Rapid  evaporation  of  liquid  is  secured  by  reason 
of  the  rapidly  moving  mixture  of  liquid  and 
vapour  which  occupies  the  upper  parte  of  the 
tubes. 


PRICES  OF    CHEMICALS  IN  1916. 

The  "  Annual  Trade  Review,"  issued  as  a  Sup- 
plement to  the  January  number  of  the  "  Chamber 
of  Commerce  Journal."  contains  an  interesting 
article  by  J.  C.  Umney,  dealing  with  tin-  drug  and 
chemical  trades  in   1917. 

Broadly  the  drug  and  chemical  trades  have 
laboured  in  1910  under  the  same  genera1  drawbacks 
as  operated  in  1915,  such  as  stringency  in  labour, 
difficulties  in  home  transport  and  in  shipping 
facilities  for  abroad,  export  restrictions,  and  so  on. 
The  year  has  brought  its  own  particular  problems; 
among  these  have  been  difficulties  in  connection 
with  the  supply  of  alcohol,  which  have  been  over- 
come so  far,  although  the  article  and  the  innumer- 
able preparations  int-o  which  it  enters  cost  more. 
There  have  also  been  increasing  difficulties  in 
obtaining  supplies  of  sugar  for  pharmaceutical 
purposes,  and  tho  restrictions  on  the  sale 
and  use  of  glycerin.  Despite  all  the  obstacles, 
however,  the  drug,  fine  chemical  and  essential 
oil  trades  have  done  well.  War's  demands  on 
manufacturers  and  wholesale  distributors  have 
been  heavy  ;  export  business,  too,  has  increased, 
especially  to  Russia.  There  has  also  been  a 
distinct  increase  in  production  of  fine  chemicals 
previously  made  abroad,  and  as  time  goes  on  we 
shall  witness  further  extensions. 

The  course  of  prices  in  the  synthotic  group  shows 
our  experience  in  a  department  formerly  mainly 
supplied  by  Germany.  In  leading  items  of  this 
classification,  1916  prices  summarised  6how  as 
follows  : — 


11). 


lo  .... 
Acetoe  tin  >  hi 

arid  

Barbttone 

i]       car- 



Hexamlne 

Hydroqulnone 

Methyl  salicylate 

Paraldehyde  . . . 
Pfaenaoottn  .... 
Phenazoae  .... 
Phenolphtbateln 

Keeorcfn  

Salicylic  acid  . . 

Salol    

Soda  salicylate  . 
Sulphonal 


Open 

Close. 

Highest 

s.  d. 

s.  d. 

B.  a. 

7    0 

2    0 

0    0 

i:  e 

21    0 

48     A 

52     6 

05    0 

95    0 

75    0 

110    0 

150    0 

5     3 

2b.  6d  -3s 

5     8 

35    0 

L36.-14*. 

46    0 

16     6 

6    0 

17     0 

15    0 

10     6 

15    n 

CO     0 

106     0 

115    ii 

72     6 

35    0 

77     (I 

:t7    6 

85     0 

150     0 

70    0 

1  IS     0 

148    ii 

20     0 

:,-  'i,|  .(•,„ 

22    0 

40     0 

n    n 

48    0 

21     0 

0    0 

21     0 

45    0 

30    0 

45    0 

Lowest. 


-    .1 

2   g 


21    o 
52     6 


Pre-war 
rate. 


b.  d. 
0  11 


1    8 
10    0 


7.-. 
2 
13 


6  0 

0  0 

en  n 

34  ii 

:i7  B 

70  0 


[i 


6 
II 

6 


22    6 


6 

0 
6 
3- 
6 

1  5 

x    n 

6  9 

ft  i. 

2  l. 

0  11 
£  4 

1  2 
6  9 


It  will  be  seen  that  tho  general  upward  move- 
ment in  this  group  in  1915  was  nol  sustained  all 
round  in  1916.  Several  of  these  substances 
indeed,  show  substantial  reductions,  owing  to 
increased  production,  as  in  the  case  of  the  salicyl- 
ates, hexainine,  sulphonal,  and  vanillin,  or  because 
of  a  cheaper  cost  of  raw  material,  as  in  ncotanilide 
and  hydroquinone.  On  the  other  hand,  efforts  to 
make  such  .substances  as  phenacetin  have  not 
fructified  sufficiently  to  relieve  to  any  extent  the 
stringency  in  supplies,  and  consequently  the  value 
has  increased  considerably  ;  similarly  as  regards 
guaiacol  carbonate,  barbitone,  phenolphthalein, 
and  resorcin. 

In  tho  alkaloids,  prices  were  : — 


Atropine  sulphate,  oz 

Cocaine  hydrochlor.,  net  oz 

('■nit  ine,  pure  cryst.,  oz 

Caffeine,  pure,  lb 

Morphine  hydrochlor.  pulv.,  oz 

Quinine  sulphate,  oz 

Pilocarpine  hydrochlor.,  oz 

Sparteine  sulph.,  oz 

Strychnine,  pure  cryst.,  oz 

Theobromine,  pure,  lb 


Optn. 


Close 


a. 

d. 

a. 

.1 

120 

0 

116 

0 

11 

0 

21 

o 

o-> 

0 

21 

0 

25 

0 

SO 

0 

1:1 

3 

II 

3 

3 

3 

2 

a 

17 

0 

24 

ii 

38 

0 

72 

a 

n 

6 

3 

< 

65 

li 

70 

0 

Of  the  above  atropine  sulphate  at  one  time 
tout  lied  ltios.  per  oz.,  and  cocaine  hydrochlor, 
27s.  6d.  (compared  with  4s.  Gd.  just  before  the  war 
broke  out).  The  highest  price  for  quinine  sulphate 
from  dealers  was  48s.  3d.  per  oz.,  and  the  lowest 
2s.  2d.  Philicarpine  steadily  advanced  and 
sparteine  took  a  steep  upward  move  in  December, 
Strychnine  has  gradually  advanced  in  sympathy 
with  the  higher  cost  of  A'ux  vomica,  accentuated 
by  the  shortness  in  supply. 

Reviewing  the  more  important  heavy  chemicals, 
the  following  epitome  is  given  on  page  73  : — 

Alum  production  baa  suffered  from  the  shortage 
of  sulphuric  acid.  The  big  rise  in  arsenic  reflects 
the  higher  cost  of  mining  and  freights.  Heavier 
demand  has  lifted  prices  of  ammonium  sulphate. 
War's  requirements  have  depleted  the  supplies  of 
bleaching  powder  available  for  ordinary  purposes. 
Higher  freights  account  for  several  rises  in  borax 
and  boracic  acid.  Iron  and  copper  sulphate 
reflect  the  dearer  cost  of  the  metals  and  acid. 
Potashes  have  beon  very  scarce,  especially  Montreal 
certificated.  Potassium  chlorate  prices  have  been 
sympathetic  to  the  large  inroads  on  supplies  for 
war  needs.  Potassium  permanganate,  being  rather 
more  plentiful,  declined  until  the  autumn, 
when,  however,  a  substantial  recovery  set  in, 
Tho  difficulty  in  getting  consignments  from 
Chile    influenced    an    upward   trend   in  nitrate  of 
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Open 

. 

Close 

Highest. 

Lowest. 

£      s. 

d. 

£       s. 

d. 

£       8.  d. 

£      8.  d. 

7     0 

0 

8     0 

0 

13     5     0 

5    15     • 

10  10 

0 

22     0 

0 

25     0     0 

10  10     0 

1     8 

0 

2     2 

0 

2     2     0 

1     8     0 

17     0 

U 

17   10 

0 

17  12     6 

15     5    0 

L'U      (1 

0 

32    0 

0 

35     0     0 

20     0     0 

2     3 

0 

2  17 

0 

2  17     0 

2     3     0 

1     5 

0 

1     14 

0 

1   14     0 

15     0 

- 

8 

2 

6 

4     0 

2     4 

3 

5 

3 

4 

3      6 

3     4 

1 

4 

1 

3 

1      6 

1     S 

15     0 

0 

65     0 

0 

65     0     0 

44   10     0 

9      5 

0 

9     5 

0 

10     5     0 

9     0     0 

15     0 

0 

14     0 

0 

17  10     0 

13     0     0 

1  10 

0 

8     0 

0 

8  10     0 

4  10     0 

1 

4 

1 

7 

1      flj 

1     4 

7    15 

0 

7     5 

0 

10   10     0 

6  10     0 

1 

3 

o 

6 

2     7 

1     f. 

4 

9 

11 

6 

12     0 

4     9 

.33     0 

0 

70    0 

0 

70     0     0 

55     0     0 

2   10 

0 

3     7 

0 

3     7     0 

2   10     0 

7     0 

0 

8     0 

0 

9     0     0 

7     0     0 

16  15 

0 

20     0 

0 

20     5     0 

16  15     0 

12     0 

0 

20     0 

0 

20     0     0 

12     0     0 

2 

6 

o 

7i 

3  11 

2     6 

Acetic  acid,  glacial,  cwt 

Al'im,  lump,  ton 

Arsenic,  Cornish  white,  cwt.    . 
Ammonium  sulphate,  ton 

Bleaching  powder,  ton 

Boracic  acid  powder,  cwt.    . .  . 

Borax  powder,  cwt 

*  Uric  acid,  lb 

i  arbolic  acid — 

Crude  60%,  pal 

Crystals  ;;,r  C,  lb 

I  .  pper  sulphate,  ton  

Ooam  of  tartar,  9S%,  cwt.     . 

npflom  silts,  ton 

Iron  sulphate,  ton    

Oxalic  acid,  lb 

Potashes,  Montreal,  cwt 

Potassium  chlorate,  lb 

Potassium  permanganate,  lb.  . 
Sal  ammoniac,  first  lump,  ton 

Saltpetre,  Eng.  ref.,  cwt 

&>dium  bicarbonate,  ton 

.Sodium  nitrate,  ton   

Sulphur  flowers,  ton 

Tartaric  acid,  lb 


soda.     Sulphur  supplies  have   been   ranch   below 
requirement  and  prices  have  risen  enormously. 
The  following  miscellaneous  grouping  is  given  : — 


I 


Open. 


Close. 


Almond  oil  (sweet),  lb 

itismuth  subnitrate,  1  cwt.  lot?,  lb. 

Calomel,  1  cwt.  lots,  lb 

f  amphor,  refined  : — 

Japan,  1  oz.  tabs.,  lb 

2*  lb.  slabs    

English  bells  

Qrioral  hydrate,  duty  paid,  lb.  ... 
Ood  liver  oil,  Norwegian,  medicinal 

C.i.f.  barrel 

Cocoa  butter,  lb 

formaldehyde,  40  vols.,  cwt 

Milk  sug;tr,  cwt 

Olive  oil,  Spanish,  cwt 

Potassium  bromide,  lb 

Quicksilver,  bottle  

Santonin,  lb 

Saccharin,  550,  lb 

Turpentine,  cwt 


£      3. 

d. 

£    s.  d. 

0     2 

9 

0     2     6 

0  10 

01 

0  11     0! 

0     6 

u 

0      6     5; 

0     1 

9 

0     3     3 

0     1 

8 

0     3      4 

0     2 

3 

0     2   11 

0  14 

9 

0     9     6 

16  15 

0 

27  10     0 

0     2 

(1 

0      1      7 

2  16 

0 

3  15     0 

3  12 

6 

8   15     0 

2   14 

II 

3     7     6 

1     5 

0 

7     0 

16  12 

6 

18  15     0 

7   15 

0 

8     0     0 

3  13 

0 

6  10     0 
(makers) 
10     0    0 

(seeondhands) 

2  12 

0 

2  13     6 

Bismuth  subnitrate  in  second  hands  was  lifted 
to  15s.  per  lb.  at  one  time,  the  works  themselves 
being  full  up  with  orders  and  often  unable  to  supply 
for  immediate  delivery.  In  refined  camphor  there 
was  a  remarkable  run-up  in  prices  following  on 
^♦■veral  advances  in  the  Monopoly  quotations  for 
Japan  crude.     Cod  liver  oil  prices,  for  the  greater 


part  of  the  year,  have  been  practically  prohibitive 
of  business  (at  one  time  as  much  as  845s.  per 
barrel  c.i.f.  was  quoted  for  one  brand),  and  have 
provided  a  good  opening  for  the  refined  New- 
foundland article.  Formaldehyde  at  one  time 
attained  125s.  per  cwt..  Milk  sugar  has  more  than 
doubled  its  value  owing  to  the  shortage  of  receipts. 
There  was  a  big  drop  in  bromides,  which,  at 
American  instigation,  were  on  one  occasion  sub- 
jected to  a  most  dramatic  reduction. 

A  few  spot  prices  of  the  leading  essential  oils 
and  allied  articles  are  also  abstracted  from  "  The 
Perfumery  and  Essential  Oil  Record"  are  given 
below. 


DRUGS  AND  CHEMICALS  FOR  AUSTRALIA. 
The  Chemical  Trade  Section  of  the  London 
( 'Iiamber  of  Commerce  desires  to  give  publicity 
to  the  fact  that  the  attention  of  the  British  ex- 
porters of  drugs  and  chemicals  has  been  drawn  by 
a  Government  Authority  in  Australia  to  the 
desirability  that  all  drugs"  and  chemicals  exported 
from  the  United  Kingdom  shall  be  in  all  respect* 
up  to  the  British  Pharmacopoeia  standards.  It  is 
believed  that  German  exporters,  before  the  war. 
complied  strictly  with  this  condition,  and  it  is 
therefore  suggested  that  if  business  is  to  be  main- 
tained after  the  war  the  correct  standard  of 
quality  must  be  strictly  adhered  to  by  British 
firms,  especially  in  view  of  the  probability  that 
enemy  countries  will,  at  all  costs,  make  strenuous 
efforts  to  renew  those  business  relations  which  they 
have  temporarily  lost. 


1910. 

January. 

December. 

Pre-war. 

Btuntial  Oils : — 

s.  d. 
37s. — 10s. 

3  4 

lis.  9d.— 12s.  3d. 

4  0 
10     0 

4  3 
1     7 

5  4 

2s.  3d.— 2s.  6d. 

10s— lis. 

3s.  6d— 3s.  9d. 

7s.  3d.— 7s.  6d. 

9     0 

4     3 

31s.— 32s. 

32     0 
12    0 
12     3 
45s— 55s. 
45     0 

s.  d. 
42s.  6d—  45s. 
3     6 
16s.  6d.— 17s. 

3  6 
15     0 

4  4 

i  n 

5  10 

23.   Id.— 2s.  4d. 

lis.  6d.— 12s. 

4s.— 4s.  3d. 

lis— lis.  6d. 

10     6 

4     3 

48s.— 50s. 

60     0 
27     6 
14     0 
30s.— 32a.  6d. 
27     0 

s.  d 
12     6 

5     3 
16     9 

Cajupiit,  lb 

Caraway  (double  distilled),  lb 

5    0 

:t    2 
1     6 

Cassia  (80—85%  r.a.),  lb 

Citronella  (Ceylon),  lb 

Clove  (English),  lb 

Eucalyptus,  B.P.,  lb 

1       4 

Orange,  Italian,  c.i.f.,  lb 

Peppermint,  American  bulk,  lb 

0     0 

7     6 

13     0 

3  10! 

Sandalwood,  lb 

AUifd  Articles: — 

s  io 

10     3 

Menthol  

Thymol    

14     0 

74 


Cl.  I.— GENERAL;    PLANT;   MACHINERY. 


[Jan.  81,  1017. 


TnE  WORLD'S  COPPER  SUPl'l.l  is. 

The  output  of  copper  in  the  various  producing 
countries  is  reviewed  in  a  recent  issue  ol  the 
"  Engineering  and  Mining  Journal."  The  world's 
production  Bhowed  a  stead]  increase  up  to  11)12, 
when  it  reached  a  maximum  at  1,0247,100  tons. 
The  term  "  production  "  includes  copper  obtained 
and  obtainable  Erom  the  ore  mined.  In  1913  the 
output  fej]  to  1,002,300  tons,  chiefly  owing  to  the 
interna]  troubles  in  Mexico,  where  production  de- 
clined from  Tii.Tdu  to  52,800  tons.  The  principal 
producers  in  1913  were:  United  States,  557,  inn 
tons  ;  Japan,  73,200  ;  Spain  an.  1  Portugal,  54,700  ; 
Mexico,  52,809  ;  Australia,  47,300  ;  Chile,  H».000  ; 
Canada,  31.900;  Russia,  :i:i.il00  ;  Peru.  25,700; 
Germany,  25.300;  Serbia,  6400;  and  Ki 
(Belgian  Congo),  8900  tons.  As  showing  tin' 
increase  in  output  during  the  last  quarter  century, 
the  Bguree  for  1897  for  some  of  the  countries  are 
given  as  Follows:      United  States,  224,000  tons; 

Japan,     13,500;      Australia.     17. odd;      and     Chile, 

22,300  tons.    The  present  output  of  or,  ■  at  Chuqui- 

camata  is  said  to  lie  10,000  tons  daily,  the  mine 
here  being  the  largest  in  the  world.  The  pro- 
duction of  copper  in  most  countries  decreased  in 
1914.  but  rose  again  in  the  following  year,  as  shown 
below: — 


Production. 

i  i  untry. 

1911. 

1915. 

Tons. 
625.500 

72,800 
37,100 
37,600 

:;i  000 

80,1 

83.600 

Tons. 

IVItl/JIMl 

31,000 

75.000 

35,000 

82,600 

Chile         

47,400 

LV.ouO 
26,000 

85,000 

32,400 

The  total  production  in  1914  and  1915  was 
OL'7.200  and  1,001,600  tons.  respectively. 

The  following  figures,  relating  to  H<13,  arc  of 
interest  as  showing  the  output  of  mines,  the- 
activity  of  metallurgical  works,  and  the  copper 
consumption  in  the  different  countries: — 


Country. 

Output 
of  mines. 

Ci  ri'«r  rro- 

duoed  in 
metallurgical 
woiko. 

<•„■ 

consuu 

1  States    

Tons. 

557,400 

25.500 

300 

33,900 
4.100 
1.000 

Tons. 

589.100 

41,000 

52,100 

11,900 

14,806 

2.306 

2.300 

Tods 
348,101 

ay 



.  ■    ei 
140, 

103.1.1  il 
1"  201 

Hungary 

It.ilv    

31.201 
15,000 

Obituary. 

ANDREA    ANGEL. 

The  profound  sympathy  of  all  engaged  in 
chemical  industry  will  bo  extended  to  the  rela- 
tives of  Dr.  Andrea  Ansel,  who  lost  his  life  in 
the  disastrous  explosion  whi( h  occurred  in  the 
East  End  of  Ijondon  on  January  19th.  Dr. 
Ansel,  who  was  educated  at  Christ  Church. 
Oxford,  was  the  chief  chemist  at  the  munitions 
factory  in  which  the  explosion  happened  : 
when  the  fire  broke  out  he  warned  the  operatives 
to  leave  and  himself  heroically  returned  to 
assist  in  the  attempt  to  subdue  the  outbreak, 
though  he  must  have  known  that  in  so  doing 
his  own  life  would  be  sacrificed. 


Journal  and  Patent  Literature. 

Patest  Specifications  may  be  ohtntnefl  by  post  by  remitting  an  follows  : — 

BnaU'h. — M.  each,  to  the  Comptroller  of  the  Patent  Office     «onthamnton  Pnilrtlnizs.  Chancery  Lane.  London.  TT.C 

Vnwd  Statu. — 1».  each,  to  the  Secret.-iry  of  the  society,  who  has  to  funiisli  the  U.S.  Patent  Office  with  the  following  data; — Patent 

number,  date,  name  of  patentee,  and  title  of  invention. 
PrenrJt. — 1  fr.  05  c.  each. as  follow"      Patent*  dated   1902  to  1W07  Inclusive,    Belin    et  Cte.,  56  Rue  Ferou  8,  Pari*  <8e) :    Patei  ••- 
from  1908  to  date.  L'lmr-rimeric  Nntionale.  *7.  Rue  Vieille  du  Temple,  Paris. 
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Pah  a  i  s. 
Grinding  mill  fur  wet  or  dry  substances.  T.  Breakell, 
Wirksworth.  Eng.  Pat.  16,511,  Nov.  23,  1915. 
I  n  a  horizontal  grinding  mill  the  lower,  positively 
driven  member,  w  bii  h  is  contained  in  a  fixed  easing, 
has  a  central  cone  projecting  from  its  upper  face 
which  works  in  connection  with  a  conical  depression 
formed  in  the  centre  of  the  under  surface  of 
the   upper  or   frictionally   driven   member.    The 

latter  is  mounted   eccentrically  to  the  former  in  a 
spherical    bearing  which   is  carried    by  a  hinzed 
cover.     A  Bcraper  is  provided  which  bears  a 
both  membi  is  at  the  point  where  their  out*  i 
coincide.— W.  H.  C. 

Ball-grinding  machini .    B.  II anus,  Tegel,  Germany. 

U.S.    Pat.    1,205.531,   -Nov.   21,  1916.     D 

appl.,  Sept.  8,  1916. 
A  PAIR  of  vert  icaJrot  at  mg  discs  are  niranscd  parallel 
to  one  another  with  annular  grooves  on  their  inner 
faces.  ,\  pair  of  relatively  ii n . ■ . I  minding  discs 
an  arranged  between  tin'  rotating  dis«*,  with 
(grooves  on  their  outer  faces  registering  with  the 
(irst  mentioned  grooves.  The  relatively  fixed  discs 
have  a  limit,  d  axial  and  radial  movement  ai 


pressed  apart  preferably  by  springs  contained  m 

recesses    in    a    fixed    central    plate    between    then. 

A  charging  recess  is  formed  by  cut  tin;-  awa^   il 
fixed  grinding  discs  and  central  plate. — W.  P.  F. 


Separators;    Centrifugal- 


.  T.  E.  Brown.  N<  <» 
York.  Eng.  Pat.  102,284,  Jan.  26, 1016.  (Appl. 
No.  1277  of  1916.) 
The  opening  and  closing  of  the  outlet  for  th< 
solid  material,  and  the  operation  of  the  ejectini 
mechanism,  are  effe<  ted  positively  by  fluid  pressux 
from  devices  external  to  the  centrifugal  mad 
and  controlled  by  valves  actuated  by  solenoids. 

— W.  11.  f. 

Furnaces.  11.  J.  Yates.  Birmingham,  and  s.  ,\ . 
and  B.  11.  Brayshaw,  Manchester.  Eng.  Pal 
102,818,  Apr.  12,  1916.  (Appl.  No. 5333 of  1916. 1 
In  a  Las-  or  oil-fired  furnace  several  primary 
combustion  chambers  are  arranged  along  oni  ■ 
of  the  furnace  with  poits  leading  into  the  latter. 
The  wa  te  i  iset  leave  the  furnace  by  ports  on  the 
opposite  side  and  pass  by  .separate  conduits  to  ^ 
main  wai  flue  which  passes  longitudinally 

beneath  the  floor  of  the  furnace.     The  Becond 
air  i--  preheated  by  the  waste  gas  In  regenerators 
placed  ni  the  main  waste  gas  line,  or  between  it 
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and  the  waste  pas  conduits,  and  then  passes  under 
pressure  through  nozzles  at  the  rear  of  the  primary 
combustion  chambers  and  impinges  on  the  flame, 
forcing  the  latter  into  the  furnace. — W.  H.  C. 


Fillers  ;   Method  of  operating- 


.  C  S.  Bradley, 
New  York.  U.S.  Pat.  1,206,297,  Nov.  28,  191 G 
Date  of  appl.,  Mar.  13,  1913. 

A  charge  of  liquid  is  filtered  through  a  stationary 
filtering  medium  and  the  greater  part  of  the  cake 
is  removed  by  a  scraper.  A  fresh  charge  of  liquid 
is  introduced,  and  the  residue  of  cake  is  removed 
by  applying  pressure  within  the  filtering  medium 
substantially  equally  towards  and  away  from  the 
support  of  the  filtering  medium,  whereby  dis- 
placement is  avoided  and  the  residue  of  cake  is 
blown  into  and  mixed  with  the  new  charge. 

— W.  F.  F. 


Condenser  ;    Surface  ■ 


.  A.  Siegel,  Charlott en- 
burg,  Germany,  Assignor  to  General  Electric  Co. 
U.S.  Pat.  1,206,605,  Nov.  28,  1916.  Date  of 
appl.,  Apr.  3,   1914. 

•  tBoups  of  cooling  tubes  are  provided  with  separate 
valve-controlled  conduits  for  admission  and  dis- 
charge of  cooling  fluid  in  such  a  way  that  the 
groups  may  be  connected  in  series  or  parallel  or 
any  group  may  be  cut  out.  A  partition  in  the 
en-  losing  casing  separating  the  groups  from  one 
another  is  provided  with  an  opening  controlled  by 
an  externally  operated  valve. — W.  F.  F. 

Drenching  a  material  with  a  liquid  ;   Apparatus  for 
periodically and  thereafter  draining  it  there- 
from. A.  T.  Eyton,  Nelson,  and  F.  J.  Henderson, 
Vancouver,  B.C.,  Canada.    U.S.  Pat.  1,206.685, 
Nov.  28,  1916.    Date  of  appl.,  Oct.  20,  1915. 
A  series  of  vats  are  arranged  in  steps  and  each 
contains  a  perforated  tray  clear  of  the  bottom, 
whi<  h  carries  the  material  to  be  treated.     Each 
vat  is  connected  with  the  one  below  it  by  a  siphon 
whi'  h    has   one   leg    below   the    perforated    tray, 
passes  through  the  wall  of  the  vat  near  the  top, 
and  terminates  in  the  vat  next  below.     The  treat- 
ing liquid  which  is  supplied  to  the  uppermost  vat 
thus  empties  itself  through  all  the  vats  to  a  t-ank 
at  the  bottom,  from  which  it  is  periodically  trans- 
feree! to  the  uppermost  vat.     A  draining  valve 
is  provided  in  the  bottom  of  each  vat. — W.  F.  F. 

Atomising  fused  materials  ;    Process  and  apparatus 

fur  preventing  so-called  "cold-blowing"  in 

•  WetaJlatom  "     Ges.  m.b.H.,     Coin- Ehrenf eld! 
Ger.  Pat.  294,850,  May  28,  1914. 

Tur:  jet  through  which  the  fused  material  issues  is 
surrounded  by  a  slot  through  which  hot  air  or  hoit 
wast*  eases  are  drawn  by  the  injector  action  of  the 
eompreased  gas  used  as  atomising  agent ;  the 
hoi  air  <>r  gas  thus  forms  a  mantle  around  the 
fused  material  and  protects  it  from  direct  contact 
with  tin'  cola  compressed  gas. — A.  S. 

VhermostaUs.    0.  E.  Hearson,  London.     Ensr    Pat 
102,538,  Feb.  9,  1916.     (Appl.  No.  1920  of  1916.J 

Dehydrator.     ('.   Robinson,    Mount  Vernon    NY 
Assignor     to     Metallurgical     Engineering     and 
Process    Corporation.        U.S.     Pat.     l.^OSOU 
Dec.   12,  1916.    Date  of  appl.,  Nov.  29,  1910.    ' 

See  Eng.  Pat.  2806  of  1913  ;   this  J.,  1911,  34L 

Condensing    and    vacuum-producing;     Device    for 
7. — •f..,:-  ■J.'.',SM:  -'V"1  W.  Gensecke,  Assignors  to 

Ges.    fur    knit  (-Industrie  m.b.TI.,     Be     n        IT  K 

SI;  9;2ffi5,  De<-  ,L>'  1!,,,L  Daeofappi-: 

See  Eng.  Pat.  9721  of  1915  :  this  J.,  1916,  014. 


Ha.— FUEL  ;    GAS  ;    MINERAL    OILS    AND 
WAXES. 

Puh-erised  coal  ;    Use  of - 


,  (1)  J.  E.  Muhlfeld. 

Amer.   Soc.   of   Mech.   Eng.  (2)  J.   W.   Fuller. 

Amer.  Iron  and  Steel  Inst.  Engineering,  1917 

103,  3—4.  fa 

(1)  Any  solid  fuel  having,  in  dry  pulverised  form, 
two-thirds  of  its  content  combustible  can  be  used 
for     generating     steam.     The     best     results     are 
obtained  when  the  fuel  is  mechanically  dried  and 
crushed  so  that  the  moisture  does  not  exceed  1  %. 
and    95%  passes  through  a    100-mesh  and   85°.; 
through  a  200-mesh  screen..   The  average  cost  of 
preparation   is   estimated   at  about    Is.   per   ton. 
Tests  carried  out  with  a  ten-wheel  type  of  goods 
locomotive  gave  an  average  of  12-8  ton-miles  per 
lb.  of  coal.     The  prepared  fuel  is  thoroughlv  mixed 
with  air  under  pressure  and  blown  into  the  fuel 
and  air  mixers,   where  additional  induced  air  is 
supplied.     The  final  mixture,  now  in   combustib], 
form,  is  drawn  into  the  furnace,  the  flame  pro- 
duced   attaining    a    maximum     temperature     of 
2500°— 2900°  F.    (about    1370°— 1590°  C).       The 
use  of  pulverised  fuel,  besides  eliminating  smoke 
and    other   disadvantages,    is   stated    to    increase 
the  draw-bar  horse-power  per  unit  of  weight,  to 
improve  the  thermal  efficiency  of  the  locomotive 
as   a  whole,   to   reduce  the   non-productive  time 
at  the  terminals,  to  reduce  labour,  and  to  produce 
more  economical  operation  ;    moreover,  otherwise 
unsuitable  fuels  can  be  utilised.     An  illustration 
of  a  triple  burner  and  fire-pan  as  applied  to  loco- 
motive firing  is  given.    (2)  Pulvorised  coal  has  been 
applied    very   satisfactorily   to    various    kinds   of 
metallurgical    furnaces.        Open-hearth    furnaces? 
are    in    operation,    with    powdered    coal,   having 
a  fuel  consumption  equal  to  the  best  producer-gay 
practice.     Coal  can   be  pulverised  and    delivered 
to  the  furnace  at  a  little  more  than  half  the  cost 
required  with  gas  producers.     It  is  believed  that 
there  would  be  from  1  to  2%  less  oxidation  in  pig- 
iron  and  scrap   in  melting  down  from   the  cold 
state.     Coal  for  this  purpose  should   be  high  in 
volatile  matter  and  low  in  ash.     The  discussion 
revealed  the  fact  that  in  using  pulverised  coal. 
suitably  designed  chequers  and  slag  pockets  were 
necessary.     Illustrations    of    a    coal    dust    feeder 
and  burner  for  steel  furnaces  are  given. — J.  E.  C. 

Gas  works  retort  carbon. 

The  Minister  of  Munitions  has  ordered  that  i. 
person  shall,  as  from  11th  January,  until  further 
notice,  purchase  or  take  delivery  of  any  gas  work* 
retort   carbon    except   under  and    in   accordano- 
with   the   terms   of   a   permit   issued    under   tb 
authority    of    the    Minister    of    Munitions  ;     and. 
further,  that  no  person  shall,  as  from  the  dati 
mentioned,    until    further    notice,    sell,    supply, 
or  deliver  any   gas   works  retort  carbon   to   any 
person  other  than  the  holder  of  sui  h  a   perm 
All  applications  for  a  permit   in  connection  with 
this  Order  should  be  addressed  to  the  Direi  1'<r  of 
Materials   (A.M.2.F.W.H.).   Armament  Buildings, 
Whitehall  Place,  London,  S.W. 

Carbon    bisulphide;      Removal    of from     cot 

gas.      H.  Winner.     J.  Gasbeleucht.,   1-915,  58. 
456 — 457.     Chem.-Z.it,,   1916,  40,  Rep..  414. 

Gas  coke,  lignite  coke,  coke  from  sewage  slud 
and    kieselguhr   were    found   to   be   incapable 
absorbing  carbon  bisulphide  from  coal  gas. 
only  a  very   small   quantity   was  absorbed   wh< 
the  gas  was  passed  over  powdered  retort   carbon 
boghead  cannel,  or  hard  pitch,  or  sawdust.     Bj 
means  <>f  wood  charcoal  in  small  pieces  both  i  arbon 
bisulphide  and  hydrogen  sulphide  win-  remoi 
to   a   considerable    extent.      For   example,    using 
1    kilo,  of  charcoal    per  5—  6cb. m.  of  gas.   ti- 
total  sulphur  content  of  the  gas  was  rcdm  cd  fv>  r 
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73  to  20  grms.  rer  100  rb.  m.  The  charcoal  after 
use  could  1m'  revivified  by  heating  at  105°  C.  for 
2  days. 


-A.S. 


Thermal    and    pressure 
(i.    Egloff.       Met.    and 


Pcntanes    and    hexanes ; 

decomposition    of . 

Cheni.  Eng..  1010,  15,  692—696. 

The  mixture  of  pnntanes  and  hexanes  used  was 
derived  from  petroleum  ether  after  removal  of 
unsaturated  hydrocarbons  ;  the  mixture  had  sp.gr. 
0-650  at  15-5  ('..  and  on  distillation  yielded  : 
below  40°O..  36-0;  40°— 00°  C,  290;  and 
00° — 70°('..  ;;iL'°o.  It  was  subjected  t.i  tem- 
peratures ol  150°,  500°,  650  ,  and  725°  C.  and 
pressures  of  1  and  12  atmospheres,  and  the 
recovered  oil  examined  for  benzene,  toluene, 
xylene,  naphthalene,  and  anthracene.  The  per- 
centage yield  of  recovered  oil  decreased  with 
increase  of  temperature  and  pressure.  The 
maximum  yield  occurred  at  450°  C.  and  1  almos. 
pressure.  At  650  C.  and  12  atmos.  pressure, 
And  at  72.".  ('.  and  1  atmos.,  the  starting  oil 
decomposed  completely  to  carbon  and  gas.  The 
tercentage  of  benzene  in  the  recoi  ered  oil  increased 

as  temperature  and  pressure  were  increased,  the 
n.iximum  of  15-1  %  being  found  at  650°  0.  and  1 
atmosphere.      The  toluene  and   xylene  content  of 

the  recovered  oil  decreased  with  increased  tem- 
perature and  pressure,  the  maximum  being 
0-9%  for  toluene  and  S-2%  for  xylene,  both  at 
450°  C.  and  1  atmosphere.  Naphthalene  and 
anthracene  in  the  recovered  oil  increased  with 
temperature  and  pressure,  a  maximum  of  5-6% 
t'nr  naphthalene  and  4-2%  for  anthracene  being 
obtained  at  650°  ('.  and  1  atmosphere.  The  yields 
of  benzene,  toluene,  and  xylene  calculated  on  the 
basis  of  the  original  oil  decreased  with  increase 
of  temperature  and  pressure;  the  highest  yields 
were  3-2%  for  benzene,  5%  for  toluene,  and 
5-9%  for  xylene,  all  at  450°C.  and  12  atmos- 
pheres. Naphthalene  and  anthracene  increased 
with  increasing  temperature  and  decreased  with 
increasing  pressure  ;  the  maximum  for  naphtha- 
lene was  17",,  and  for  anthracene  t-2%,  both  at 

500°  C.  and  1  atmosphere.  The  mechanism  of 
aromatic  formation  from  pcntanes  and  hexanes 
is  probably  as  follows  :  Pentanes  and  hexanes 
-»■  Cr,H,„  }'-  CHj  -*  C-H,  r  C3H„  -*  naphthenes 
falicyclic  h\  drocarbons)  -*  aromal  ii   hj  drocarbons. 

T.  H.  B. 

Patents. 

Briquettes  of  coke,  Uirf,  iron  or  other  ores,  or  the  like : 

Manufacture  of .  K.  Kleinsclmiidt.  Frank- 
fort, Germany.  U.S.  Pat.  1,207,180,  Dec.  5, 
L916.  Date  of  appl.,  Oct.  3,  1010. 
Briquf.tti:  material  Ls  fed  into  a  rotary  inclined 
drum,  which  is  moved  so  as  to  givo  a  rising  and 
tailing  motion  to  the  material,  and  a  binding 
material  i-  sprayed  into  one  end  of  the  drum  in  a 
direction  at  right  angles  to  the  falling  motion  of 
the  contents.      .1.  E.  ('. 

Fuel,  and  process  of  making  Die  .same.      ('.   liaskcr- 
\  ill.-.  New  York,  Assignor  to  S.  Sternau  and  Co., 
Brooklyn,  N.V.     I'.S.   Pat.    1.20s.2f,:,.   Dec   12. 
1910.     Date  of  appl.,  Jan.  11,  1016. 
\  .ii:i.i.uii:i>  mixture  of  alcohol  and  a  salt,  e.g.,  cal- 
cium acetate,  is  mixed  with  a  weakly  ionisable  arid 
substance   to  prevent    the  formation  of  nn  alkali 
during  combustion. — J.  !•).  ('. 

Coke  oven  recuperative  systems.  J.  E.  Christopher, 
Bindley.  Eng.  Pat.  102,422.  .Mar.  is,  1016. 
(Appl.  No.  4011  of  1016.) 

Two  rcgonorative  chambers,  J,  are  arranged  side 
by  side  beneath  each  oven.  Waste  gases  from  the 
sole  flue,  II,  pass  through  one  or  other  of  these 
chambers,  the  remaining  chamber  serving  to  heat 


the  air  passing  to  the  flues.  The  dampers.  M,  are 
reversed  periodically  by  the  levers,  N.  the  change 
in  direction  of  currents  being  shown  in  Kig.  2. 
The  use  of  two  chambers  tor  each  oven  bringB  about 

a  condition   in   which   the  hot   waste   products  are 

always  sandwiched  between  the  air  chambers  and 


tin 


\  *»■ 


in.  i. 


FlO.  2. 


vice     versa,     whilst    the    horizontal     partition,     V. 

lengthens  the  passage  of  waste  gases  and  air.  Thus 
a  portion  of  heat  is  recovered  by  transference 
through    the    dividing    wall,    T,    as    in    the    usual 

continuous  recuperative  systems,  the  remaining 
portion  being  absorbed  from  actual  contact  with 

chequered  tilling  material  in  the  chambers,  J.  The 
course  of  gas  and  air  in  the  Hues  is  continuous, 
whilst  the  fluctuation  Of  temperature  of  the  hot- 
air  is  less  marked  than  in  the  usual  reversing 
systems.  A  discontinuance  of  reversal  of  the 
dampers,  M,  converts  the  system  into  a  continuous 
recuperator.  All  reversing  levers,  etc.,  are  ..none 
side  of  tho  battery,  and  individual  ovens  and 
regenerators  are  accessible  for  repairs. — J.  E.  0. 

Coke   oven;    Jii/producl .     G.    II.    Benjamin, 

New  York.  U.S.  Pat.  1,205, 60S,  Nov.  21,  1910. 
Date  of  appl.,  Dec.  11,  1911. 

Tin:  heating  flues  are  of  such  size  as  to  permit  tree 
development  of  flame  and  are  heated  by  burners 
utilising  gas  and  air  at  a  pressure  of  1  "to  1J  lb. 
per  sq.  in. — J.  E.  C. 

Smokeless  fuel  ;  Distillation  of  carbonaceous  mnieritil 
for  the  production  of arid  recovery  of  by- 
products. U.  s.  Richards,  Woodford,  and  The 
Smokeless  Fuel  Syndicate,  Ltd.,  I/mdon.  Eng. 
Pat.  15,933,  Nov!  11,  1915. 

Trough  sections  mounted  on  a  chain  conveyor 
are  carried  in  a  closed  circuit  through  an  upper 
and    lower    longitudinal    chamber    surrounded    by 

masonry.     The  conveyor  is  charged  with  fuel  at 

one  end  and  discharges  at  the  other.  The  fuel  Ls 
heated  by  combustion  chambers  disposed  between 
the  upper  and  lower  chamber. — J.  E.  C. 

Carbonising  fuel.  II.  L.  Doherty,  New  York. 
U.S.  Pat.  1.207.723,  Dec.  12,  1916.  Dat«  of 
appl.,  Jan.  29,  1915. 

IYki  is  carbonised  in  a  closed  cODdnit  with  com- 
paratively long  end  extensions.  The  volatile 
matter  is  expelled  in  an  intermediate  localised 
section  of  this  conduit,  the  tarry  constituents  being 
condensed  in  the  upper  end  extension.  The  flow 
Of  tin'  gas  current  is  periodically  reversed  to  carry 
back  t  he  condensed  t-ar  into  contact  with  hot  f nel. 
and  the  re- vaporised  tar  is  withdrawn  from  the 
conduit.  —J.  E.  C. 

Gas  ;     Manufacture    of    combustible .     H.     L. 

Doherty,  New  York.  l\N.  Pat.  1.207,724, 
Dec.  12,  1016.  Date  of  appl.,  Jan.  29,  1015. 
(See  preceding  abstract.) 

I-Yki.  is  passed  through  a  comparatively  long 
vertical  conduit,  and  in  an  intermediate  section  am 
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oxidising  mixture  of  air  and  steam  is  introduced, 
thereby  generating  combustible  gas  in  this  region. 
This  combustible  gas  passes  through  the  unburnt 
fuel  and  becomes  cooled.  The  cooled  gas  is  then 
passed  into  contact  with  that  portion  of  the  fuel 
body  which  has  been  subjected  to  partial  com- 
bustion.— J.  E.  C. 

Gas  engine  cylinders  ;  Removing  carbon  from . 

W.  K.  Rogers,  Assignor  to  W.  E.  Tucker  and 
H.  Ritrdon,  Forest  Hill,  Md..  and  C.  B.  Wliitaker. 
San  Francisco,  Cal.  U.S.  Pat.  1,205,264,  Nov. 
21,  1916.     Date  of  appl.,  July  23,  1915. 

Cajibon  deposits  in  gas  engine  cylinders  are 
removed  by  introducing  a  water-free  mixture  of 
wood  alcohol  and  ammonia. — J.  E.  C. 

Gas   washing,   cooling,   and  drying   apparatus.     F. 

Balassa,   Assignor  to   Hungarian   Banking  and 

Trading  Co..  Ltd.,  Budapest.  Austria-Hungary. 

U.S.  Pat.   1.205,964.   Nov.  28,   1916.     Date  of 

appl.,  Dec.  27,  1913. 
GAS  is  supplied  by  a  pipe  projecting  through  the 
cuver  of  a  vertical  cylinder  containing  coke,  and 
passes  tlirough  the  coke  to  the  perforated  lower 
end  of  an  inner  concentric  cylinder  containing  iron 
filings.  The  purified  gas  is  withdrawn  from  the 
top  of  the  inner  cylinder.  A  concentric  water 
supply  pipe  within  the  gas  supply  pipe  carries  a 
sprayer  immediately  below  the  cover,  which  sprays 
the  cooling  water  at  right  angles  to  the  flow  of 
<*as.— W.  F.  F. 

Hydrocarbon  gases  :  Purifying  and.  improving . 

P.  A.  and  E.  A.  Starke.  Assignors  to  Standard 
Oil  Co..  Richmond,  Cal.  U.S.  Pat.  1,206,156. 
Nov.  28,  1916.     Date  of  appl.,  Jan.  24,  1916. 

Gaseous  bydrocarbons  of  the  general  formula 
QtHjn+j  are  purified  by  passing  over  a  catalyst 
consisting  of  a  mixture  of  an  alkaline  earth,  an 
alkali. and  a  metal  of  the  iron  group,  at  a  tempera- 
ture between  1000°  F.  (about  540°  C.)  and  1600c  F. 
(870°  C).  Nitrogen  compounds  are  separated  and 
a  mixture  of  hydrocarbons  and  aromatic  com- 
pounds left,  frcm  which  the  latter  are  separated 
by  cooling  and  subjecting  to  a  pressure  of  500  lb. 
per  square  inch.  The  remaining  gas  is  improved 
in  heating  and  illuminating  power. — B.  V.  S. 

Fuel-briquetting  plant  and  the  like.  T.  Rigby, 
Dumfries,  Assignor  to  Wetcarbonizing.  Ltd., 
London.  U.S.  Pat.  1,20S.658,  Dec.  12,  1916. 
Date  of  appl.,  Feb.  16,  1912. 

See  Eng.  Pat.  14.621  of  1911  ;  this  J.,  1912,  1021. 
Coke-ovens  and  the  like  ;   Method  oi  heating  - 


R.  Geipert,  Assignor  to  Dessauer  Vertikal  Ofen 
Oes.,  Berlin.  U.S.  Pat.  1.208,134,  Dec.  12,  1016. 
Date  of  appl.,  Apr.  10,  1914. 

She  Ft.  Pat.  171,644  of  1914;  this  J.,  1915,  414. 

Gas  producers.  P.  A.  J.  Cousin,  Loos-lez-Lille, 
France.  Eng.  Pat.  101,640,  Dec.  9,  1913. 
Under  Int.  Conv.,  Dec.  9,  1912.  (Appl.  No. 
13,937  of  1916.) 

See  Addition  of  Dec.  9,  1912,  to  Ft.  Pat.  435,532 
of  1911  ;  this  J.,  1913,  647. 

Gas  producer.  J.  Stewart,  Alfreton,  and  W. 
Stewart,  Motherwell.  U.S.  Pat.  1,208,689,  Dec. 
12,  1916.     Date  of  appl.,  Nov.  18,  1910. 

See  Eng.  Pat.  26,858  of  1909  ;  this  J.,  1910,  1193. 

Utilisation  of  aluminium  chloride  residues  [from  oil 
refining].    U.S.  Pat.  1,206,874.    See  VII. 

Continuous  gas-calorimeter.     U.S.   Pat.    1,205,704. 
See  XXIII. 


IIb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Patents. 

Destructive  distillation  ;   Apparatus  for .    J.  W. 

Barnes,  Lake  Charles,  La.    U.S.  Pat.  1,208,453, 
Dec.  12,  1916.    Date  of  appl.,  Feb.  15,  1916. 

The  apparatus  comprises  a  retort,  the  vapoui 
from  which  is  fractionally  condensed,  whilst  liquid 
products  pass  through  a  pipe  at  the  bottom  of 
the  retort  to  a  second  still,  the  vapour  from  which 
is  also  fractionally  condensed  in  a  separate  cooling 
system.  The  gases  from  both  cooling  systems 
are  withdrawn  by  an  exhauster  and  pass  to  a 
common  gas  bell. — J.  E.  C. 

Heuting  furnace  :  Continuous .  C.  D.  Barn- 
hart,  Brooklyn.  N.Y.,  and  W.  H.  Jacobi,  East 
Orange,  N.J..  Assignors  to  W.  S.  Rockwell  Co., 
New  York.  U.S.  Pat.  1,205,503,  Nov.  21,  1916. 
Date  of  appl.,  Dec.  17,  1915. 

In*  a  furnace  for  heating,  annealing,  etc.,  a  hori- 
zontal heating  chamber  is  provided  with  means 
for  heating  a  horizontal  zone  in  the  upper  part. 
The  gases  are  dispersed  below  this  zone,  and  the 
articles  to  be  heated  are  transported  by  an  endless 
conveyor  below  the  heating  zone  and  parallel 
with  the  same. — J.  E.  C. 

Tank  heating  furnace.  W.  Scrimgeour,  Assignor  to 
Mires  Fuel  Oil  Equipment  Co.,  Lancaster,  Pa. 
U.S.  Pat.  1,206,383,  Nov.  28,  1916.  Date  of 
appl.,  Oct.  1,  1914. 

A  heating  furnace  comprises  a  long  narrow 
chamber  having  a  channel  at  the  bottom  and  vents 
at  the  top.  A  tank  is  mounted  eccentrically 
in]  the  chamber  nearer  the  vents  than  to  the 
channel.  The  channel  communicates  with  and  is 
heated  by  a  series  of  combustion  devices. — J.  E.  C. 


Arc-lamps  ;     Electrode    for  ■ 


W.  R.  Mott, 
Lakewood,  Ohio,  Assignor  to  National  Carbon 
Co.,  Cleveland,  Ohio.  U.S.  Pat.  1,205,377, 
Nov.  21,  1916.     Date  of  appl.,  Nov.  8,  1911. 

An  arc  lamp  electrode  containing  carbon  and  rare- 
oarth  titanates  is  claimed. — J.  E.  C. 


III.— TAR    AND   TAR    PRODUCTS. 

Polycarboxylic    acids    of    aromatic    hydrocarbons ; 

Preparation  of by  means  of  dialkylindane- 

diones.    M.  Freund  and  K.  Fleischer.    Z.  angew. 
Chem.,  1916,  29,  421. 

Aromatic  polycarboxylic  acids  are  readily  obtained 
by  oxidation  with  nitric  acid  of  dialkylindane- 
diones,  which  are  themselves  obtained  by  the  action 
of  dialkylmalonyl  chloride  on  aromatic  hydro- 
carbons in  presence  of  aluminium  chloride,  accord- 
ing to  the  scheme  : 

/CO\ 
C8H8  +  R2C(CO.Cl)8-»-  C.H/      ^CR2 


CO.H 


xCO,H 

In  this  way  certain  otherwise  inaccessible  acids 
were  synthesised,  including  1.2.3.4-benzenetetra- 
carboxylic  acid  (mellophanic  acid)  from  p-xylene  ; 
1.2.3.5-benzenetetracarboxylic  acid  (prehnific  acid 
from  m-xylene ;  o-o-,  o-j3-,  and  /3-/S-dicarboxylic 
acids  of  naphthalene  ;  and  also  benzene -penta- 
and  hexa-carboxylic  acids  from  p-xyleno  by  a 
double  application  of  the  reaction,  the  ketonic 
intermediate  product  being  reduced  to  a  hydrind- 
ene  which  in  the  one  case  was  treated  with 
acetyl  chlorido  and  in  the  other  case  with  dialkyl- 
malonyl chloride,  and  the  products  oxidised  a9 
above  described. — G.  F.  M. 
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Thermal  and   pressure  decomposition   of  pen! 
and  hexanes.     EgloS.    See  II.\. 

Patents. 

tfiiro-eom  telweof- .  A.  Heine- 

m:mn.  Birmingham.    Km;.  Pat.  102,216,  Nov.  L2, 
1916.     (Appl.  No.  6666  of  1916.) 

NiTRoaYLsuuHONic  acid  is  used  in  place  ol  < ion- 
oentrated  sulphuric  acid  to  absorb  the  water 
formed  during  the  nit  rat  ion.of  aromatic  compounds 
with  nitric  acid.  Example;  60  una.-,  of  m- 
dinitrobenzene  .  slowly  heated  with  100  gi 
df  nitrosylsulphonic  acid  until  dissolved,  but 
gnus,  of  nitric  acid  is  added  to  the  solution,  and 
the  mixture  is  maintained  at  LOO  120  C.  until 
s-trinitrobenzem     -  formed.     !'.  \\".  \. 

imines ;  Producing  aromatic-  .  and  catalysts 
therefor.  O.  Schmidt,  Assignor  to  Badische 
Anilin  und  Soda  Fabr.,  Ludwigshafen,  Germany. 
I'.s.  I'at.  1,207,802,  Dec.  12,  1916.  Date  of 
appl.,  Oct.  21,  1914. 

See  Oer.  Pat.  282,568  of  1913  :  this  J.,  1015,  708. 
The  hydrogen  may  be  mixed  with  carbon  monoxide, 
and  a  sine  compound  may  be  used  t<>  promote  1 1 1< • 
action  of  the  copper  catalyst. 


IV.— COLOURING     MATTERS    AND     DYES. 

SuVphom -phi hah  in  series  of  indicator.*  and  the 
quinone-vhenolate  theory.  L,ubs  and  Acree. 
bee  XXIII. 

Patents. 

Dyestuffs  ;    Manufacture   of   aniline .    T>.   de 

Nagy,    A.   R.    Kin?.',  and   G.   H.  Odell,  London. 
Eng.  Pat.   16,203,  Nov.  17.  1015. 

Dyebtuff6  are  produced  in  substance  or  on  the 
fibre  by  the  oxidation  of  aromatic  amines  by  using 
molybdates  instead  of  salts  df  <  opper.  iron,  srsenii  . 
and  vanadium.  Examples:  (A)  5  grins,  of  hvdro- 
ehloric  acid  (1«°B.  ;  sp.irr.  1-143),  5  prrns.  of 
aniline,  1  grm.  of  p-nitraniline.  2  gnus,  of  nitro- 
benzene, and  00;S  grm.  of  ammonium  molybdate 
boiled  together,  and  the  temperature  raised  t-o 
LT.'O'  230°  O.  until  the  mass  forms  a  past,':  this 
paste  is  dissolved  in  hoi  water  an<  the  red  dyestuff 
precipitated  with  soda  :  it  maj  l»-  dyed  from  an 
acetii  a.  id  bath.  (n)  Black  or  bbuk-blue  shades 
are  produi  ed  on  the  fibre  by  paddins  nnmr  rdauted 
silk,  wool,  <>r  cotton  with  tin-  following  mixture  at 
70   ( '.  j    ."1  tarns,  or  <>-  or  n-i  hlor  >ani  rms. 

of  hydro,  hloric  acid  (18  B. ;  sp.gr.  1  I  13).  002  irrm. 
of  ammonium  molybdate,  0-5  grm.  of  diphenyl- 
tne,  5  grms.  of  potassium  hi  hmmat*,  end 
1  s  grms.  of  potassium  chloral p  dissolved  in  I  litre 
uf  water;  tin-  material  is  subsequently  immersed 
in  dilute  caustic  soda.  -  p.  W.  A. 

•  [Jlydr  ixyas    dy  silivi  i<>  metals;  Manu- 

re   "'    metal    compounds    of  and  r 

application  in  dyeing  animal  ana  vegetobtt  fibres. 

(I.    Imray.    Lot., ion.       Ki So    i,  t  y  ol    Chi 

Industrv    in     Basle,    Switzerland.     Eng.     I'at. 
16,803,  Nov.  20.  1916. 

1  ounds  ..f  o-hydmxyazo  d>  e- 
a  with  nickel,  cobalt,  iron,  aluminium,  v 
adiuni.  and  uranium,  similar  to  t|: pper  com- 
pounds described  in  Eng.  Pats.  1611,  12,249,  and 
15.127  "f  101."  (this  .1..  1916,  301,  022.  Hot)  m 
that  they  are  no  longer  sensitive  to  metals,  have 
been  isolated.  When  dyed  in  an  a  id  bath  they 
give  tints  wliii  h  .  tied 

from  ordinary  salts  of  tin-  dyestufl  a  i.'s.     They 
also    he   applii  •!    acccrdini        I    the    vai  ious 
in  use   fir  chrome   mor.lanl    dyest 
giving  shades  of  greater  fastness  to  milling  am 
potting.— P.  W.  A. 


o-Hydroxyazo  dyestuffs  and  metal  compounds  thcr, 

uanufaeturi     of and    their    application    11 

dyeing.  O.  Imray.  London.  Prom  Society  ol 
Chemical  industry  in  Basle,  Switzerland.  Eng. 
Pat.  16,916,  Dec.  1,  1015. 

Orange   to   red   azo   dyestuffs,   which  on   aftei 
chroming    become    fast    to    milling,    light, 
potting,    are   obtained    bj    combining   djazoti 

oino-pheuol  or  -naphttul   it  a   derhative  witl 
a  pyrazolone  derivative  of  the  benzene  or  naphtl. 
alene  series  containing  a  hydroxyi  group  in  tl 
aromatic  nucleus,  other  than  the  pyrazolone  fron 
2.5-anunonaphthol-7-sulphonicacid  (see  Eng.  Pate 
12,250  and   12,932  of  1915;  this  .1..   1916,   1008). 
The     copper,     chromium,     iron,     cobalt,     nickel, 
aluminium,  etc.,  compounds  are  obtained  •>>"  tin 
action  of  a  metallic  salt  on  an  aqueous  solution  or 
suspension  of  the  dyestufl,  or  by  producing  tl 
dyestufl  in  presence  of  tin-  metallic  salt,     instead 
Of  using  the  alien  hrome  process,  the  dyestufls  max 
be  dyed  on  chrome-mordanted  wool  or  by  tl 
r.  \v. A. 

Azo  dyestuffs  and  process  of  producing   the  sanii . 
A.  I..  Laska,  Offenbach,  Assignor  to  Ghem.  Pabi 
Griesheim-Elektron,  Frankfort,  (Germany.     U.S. 
Pat.   1,206,232,  Nov.  28,   1916.    Date  of  appl.. 
Peb.  25,  1916. 

Diazo    compounds   of   asymmetrically   alkylat, 
p-diaminoazo     compounds    are    combined     with 
.11  j  liiles  of  2.3-hydroxynaphthoic  acid.     (See  abo 
Eng.  Pat.  100,804  of  1010  ;  this  J.,  1016,  888.) 

— F.  W.  A. 

Finely  divided  pigment  dyestuffs  of  the  N-dihydru- 
\. 2.2/1' -anihraquinoneazine  [I  ndanthrene]  serial 

Production     of .     Fnrbw.     vorm.     Meister. 

l.ui  ius.und  Briining.Ger.Pat.294,830,Peb.3,1914. 

Hv  oxidat  ion  of  the  leuco-Indanthrene  precipitated 
by  acidifying  an  [ndanthrene  vat,  Indant.hrene  is 
obtained  in  a  verj  finely  divided  I'orin  suitable  foi 
the  production  ol  pigments. — F.  W.  A. 

Azo-dyesluff  \from    1-aminoanthraquinone] ;   Mane 

factureofan  insoluble .     Badische  Anilin  und 

soda  Pabrik.    Ger.  Pat.  205.025,  Nov.  20,  1914. 

Dia7.otj.sed  1-aminoanthraquinone  is  coupled  « it 
ethyl  acetoacetate  in  presence  or  absence  of 
substrata.  A  pure  yellow  dyestufl  is  obtained 
suitable  for  the  manufacture  of  lakes  on  account 
of  its  insolubility  in  water,  oil,  and  alcohol  and  it* 
great  Ea  1  di    -  to  light.-    F.  \V.   \. 

Aathraqui  es  and  process  of  making  them. 

i!.  Neresheimer,  Assignor  to  Badische  Anilin  und 
Soda  Fabr.,  Ludwigshafen,  Germany,  i'.s 
Pat.  1,207,981,  Dec.  12.  1916.  Date  of  appl. 
Oct.  29,  1914. 

Si      dr.  Pat.  287,614  of  101 1  ;  this  J.,  1910,  171. 

Anthraquinoni  \g  them 

II.  Neresheimer,  Assignor  to  Badische  Anilin  und 
Soda  Fabr.,  Ludwigshafen,  Germany,  i'.s 
Pat.  1,207.982,  Dec.  12,  1916.  Pate  of  appl. 
in.  29,  1914. 

Pi  t.   17,764  of  191  I  :  this  .T..  1910,  831. 


V.— FIBRES;     TEXTILES;     CELLULOSE; 
PAPER. 

Wool ;  <  7d  mical  method  of  detecting  deterioration  1,1 
.     O.   Saner.      Z.  8  '  hem.,    191ii,   29. 

12  1. 

dilate  wool  from  a  chemical 
standpoint  was  made,  based  on  a  determination  of 
the    proportion   of   the    total    nitrogen    which   it 
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yielded  to  solvents.  The  procedure  consisted  in 
treating  0-5  gnn.  of  wool  with  40  c.c.  of  water. 
">0  c.c.  of  1  %  hydrogen  peroxide  solution,  and 
1 0  c.c.  of  N/2  potassium  hydroxide  for  three  days, 
.K'ter  which  the  nitrogen  in  an  aliquot  portion  of 
Ihe  solution  was  determined  and  thence  the  total 
dissolved  nitrogen  calculated  as  a  percentage  of 
(he  nitrogen  content  of  the  original  wool.  In 
iyool  that  had  been  exposed  for  four  months  to 
sunlight,  a  much  higher  proportion  (45 — 50%)  of 
ihe  total  nitrogen  was  soluble  than  in  non- 
illuminated  specimens  (11 — 13%).  In  the  case  of 
dyed  wool  this  change  due  to  light,  though  sail 
noticeable,  was  greatly  retarded. — G.  F.  M. 

Textile  plants  ;  Industrial  retting  of bt/  micro- 
biological action.  G.  Rossi.  Bull.  Agric.  Intell., 
1916,8,1067—1074. 

The  retting  of  textile  materials  by  the  action  of 
pure  cultures  of  specific  pectic  bacteria,  particu- 
larly B.  comesii,  offers  great  advantages  over  the 
ordinary  methods  of  field  retting  and  over  all 
chemical  retting  processes,  in  that  the  destruction 
of  the  pectic  matters  niay  be  carried  out  completely 
without  any  action  on  the  cellulose  fibre.  Steri- 
lised leaves  or  wisps  of  hemp  treated  with  this 
bdriUus  are  completely  resolved  into  parenchvma 
cells,  sclerenchyma  skeleton,  and  epidermis, 
and  the  separated  elements  may  be  kept  in  pre- 
sence of  the  living  bacteria  under  aseptic  con- 
ditions for  two  years  without  breaking  up  or 
weakening  the  fibre  structure.  In  the  industrial 
application  of  tho  process,  sterilisation  of  the  media 
is  not  practicable  ;  the  materials  are  steeped  in 
ordinary  water  at  28°— 35°  C,  which  is  the  most 
favourable  temperature  for  the  fermentation,  a 
sufficient  quantity  of  a  pure  culture  of  the  bacillus 
is  added,  and  the  mass  is  artificially  aerated  during 
i  Ho  entire  period  of  retting.  The  aeration  regu- 
larises and  intensifies  the  action  of  the  aerobic 
pectic  ferments  and  suppresses  tho  development 

•  4'  foreign  organisms  inimical  to  the  cellulose. 
The  treatment  of  hemp  may  be  effected  either  on 
t  ho  entire  plant  or  on  the  material  after  scutching 
in  the  green  state  in  the  field  or  at  the  factory. 
The  latter  method,  if  the  scutching  be  properly 
carried  out,  presents  many  advantages  :  the 
woigbt  and  bulk  of  tho  material  to  be  treated  are 
very  considerably  reduced  and  retting  operations 
'•u  the  dry  scutched  material  may  be  carried  on 
aU  the  year  round  under  industrial  conditions. 
(Jreen  scutching  is  a  somewhat  delicate  operation 
because  a  particular  machine  is  not  equally  suitable 
lor  all  kinds  of  hemp,  and  the  results  are  less 
luvourable  the  greater  tho  percentage  of  moisture 

•  i  nil  tho  finer  the  stalks  ;  nevertheless  it  is  possible 
Id  find  suitablo  scutchers  which  reduce  the  weight 
<>£  stalk  by  38—01%,  according  to  the  quality  of 
hemp,  without  producing  abnormal  quantities 
<>f  tow.  The  fibre  retted  after  scutching  and 
drying  is  smoother,  less  divided,  and  more  gloss v 
than  ordinary  hemp  fibre,  and  the  strips  appear 
to  adhere,  but  a  slight  brushing  process  sullies 
to  impart  an  excellent  degree  of  flexibility, 
division,  and  colour.  A  factorv  has  been  working 
m  France  equipped  for  the  conveyance  of  hemp 
Malks  from  the  fields,  trimming,  drying,  and  scutch- 
ing the  stalks,  comprising  also  a  retting  depart- 
ment containing  4  vats  of  1902  cub.  yds.  capacity 
each,  which  aro  further  sub-divided,  a"  pure  culture 
department  for  the  production  of  ferments,  and 
plant  for  washing,  draining,  and  drying  the  fibre, 
the  rettmg  of  the  hemp  is  regularly  completed  in 
18  hours.  Tho  application  of  the  method  to 
flax  is  precisely  similar.  In  the  case  of  ramie,  tho 
method  shows  great  promiso,  but  is  only  practicable 

pmmercially  in  the  case  of  the  decorticated  strips 
known  as  China  grass.  The  product  is  different 
) rum  tho  ramie  fibre  prepared  by  chemical  means 
:>n&  in  many  respects  superior. — J.  F.  B. 


Kapok  fibre  :    Characteristics  and  basis  of  valuation 

of .    C.  F.  Cross  and  E.  J.  Bevan.     J.  Soc. 

Dyers  and  Col.,  1916,  32,  274—278. 

The  true  kapok  is  the  seed  hair  of  Eriodendron 
anfractuosum,    but   commercially    other   vegetable 
downs  have  been  classed  under  the  same  name. 
Tho  most  important  use  for  kapok  at  the  present 
time  is  as  a  stuffing  for  appliances  for  saving  life 
at   sea   and   its    value   depends   primarily   on   its 
property    of    resisting    the    penetration    of    water 
for  a  considerable  length  of  time.     This  property 
is    not    due    to    the    presence   of     specific    water- 
repellent  substances,  as  the  total  content  of  oil, 
wax,  and    resin  is  comprised  between  the   limits 
of  0-5 — 1-8%,  but  is  attributable  to  the  peculiar 
structure  of  the  fibre  as  a  thin-walled  tube  enclos- 
ing a  relatively  large  volume  of  air.     When  dis- 
tilled with  hydrochloric  acid,   kapok  fibre  yields 
from  12o  to  J 7-4%  of  furfural,  the  lower  qualities 
giving   the   higher   yields.     The   "  furfuroids  "   or 
pentosans  are   readily  hydrolysable  and  are   not 
re-precipitated    with    the    more    resistant    fibre- 
substanco  after  dissolving  in  73%  sulphuric  acid. 
From  an  examination  of  the  seed  residues  it  would 
appear     that     commercial     specimens     of     lower 
value,   giving  high   percentages  of  furfural,   were 
derived  from  some  species  of  Asclcpiad.  and  not 
from  tho  true  kapok  :    a  range  of  seven  samples 
was  examined  representing  values  from  3  id.  to  8d. 
per  lb.     When  these  were  classified  according  to 
the  diameters  of  tho  fibres,  taking  the  ratio  of  tho. 
extreme     dimensions,     this     showed     remarkable 
uniformity  (ratio  of  extremes  1  :  20),  in  the  case 
of  the  best  qualities,  average  0  021  mm.,  and  great 
variability    (ratio    1:6-2)   in  the  lowest   qualities 
average  0028  mm.,  accompanied  by  considerable 
flattening  and  weakening  of  the  cell  walls.     When 
the  fibre  is  immersed  in  a  hydrocarbon  liquid  to 
displace  the  interstitial  air,  the  air  within  the  tubes 
is  not  expelled,  and  the  apparent  specific  gravity 
thus  determined  is  a  valuable  criterion  of  quality, 
ranging  from  0-407  for  the  best  to  0-686  for  the 
lowest   grade.     The    cell   wall   represents   on   tho 
average  about  one-fifth  of  tho  total  diameter  of  the 
fibre.     "  Sinking  "  tests  with  water  take  an  incon- 
venient length  of  time  but  aqueous  alcohol,  sp.  gr. 
0-928,  penetrates  more  rapidly,  and  tests  with  this 
liquid  may  be  carried  out  so  as  to  indicate  the 
inferior   grades   within   a    reasonable    time.     Tho 
phloroglucinol  test  shows  little  or  no  coloration 
with  the  higher  grades  of  kapok  but  a  marked 
reaction   with    the   lower    qualities.     Length   and 
uniformity  of  staple,  freedom  from  seed  residues, 
and  a  careful  comparison  with  authentic  samples 
are  additional  factors  in  the  commercial  valuation. 
In  the  life-saving  appliances,  the  kapok  stuffing 
occupies  about  15  c.c.  per  grm.  of  fibre  and  the 
jacket  contains  700  grms.  of  stuffing,  representing 
a  floating  power  of  10-5  kilos.     After  72  hours  in 
water,  with   a   weight  of    9   kilos,   attached,   this 
jacket  still  required  1-3  kilos,  more  to  submerge  it, 
and  after  192  hours  the  weight  required  was  0-9 
kilo—  J.  F.  B. 

Patents. 
Wool    or    other  fibroiis    material;     Apparatus   for 

drying .      H.   Walker,   Cleckheaton,   Yorks. 

Eng.  Pat.  102,394,  Jan.  19,   19 Hi.     (Appl.  No. 
854  of  1916.) 

In  a  cylinder  drying  machine  in  which  (he  material 
is  passed  in  the  form  of  a  sheet  of  sliver  around  a 
series  of  superposed  perforated  rotating  cylinders, 
arranged  in  staggered  relationship  to  each  other, 
in  a  drying  chamber,  hot  air  being  forced  into  tho 
cylinders  and  through  tho  perforations,  t  he  material 
is  carried  by  two  endless  aprons  or  sots  of  tapes 
over  and  under  the  consecutive  cylinders  and  sup- 
ported by  guide  rolls  within  the  drying  chambers. 
The  aprons  or  tapes  pass  round  a  pair  of  feed  rolls  at 
one  end  of  the  machine  and  delivery  rolls  at  the 
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other.  (Reference  is  directed  under  Sect.7,  Sub- 
Beet  -l.  of  tlic  Patents  and  Designs  Act,  1907.  to 
Eng.  Pat.  10,800  of  1886.]     J.  I'.  H. 

/'.  •  tile  fabrics  for  the  manufacture  of  belts,  com  rings, 

contaim  rs,  and  the  like  :  Proa  as  for  treating . 

E.  C  It.  Marks,  London.  Prom  Aktieseiskabet 
Drivremmefabriken  "  Dana,"  Copenhagen.  Bng. 
Pat.   16,985,  Dec.  2,  L915. 

Several  webs  of  t oxt il<-  fabric  are  treated  sepa- 
rately in  a  bath  of  sulphuric  arid  of  sucb  a  strength 
thai  tin-  surface  of  the  materia]  is  converted  into 
an  adhesive  mass  resembling  amyloid.  The 
treated  webs  are  superposed  and  united  by  pressure 
while  still  moist,  and  the  residua]  acid  is  removed 
by  washing  first  in  a  rapidly  flowing  stream  of 
water  and  subsequently  l>\  steeping  in  a  bath  of 
water  containing  a  neutralising  agent.     J.  P.  B. 

'Resinous  woods;   Process  of  treating  .     II.  C. 

Alford,  Assignor  to  .1.  M.  Walsh  and  B.  Thurley, 
Mobile,  Ala.,  and  II. c.  Alford,  Baldwin  ('<>.. 
Ala.  r.S.  Pat.  1,206,283,  Nov.  28,  1016.  Pate 
of  appl.,  July  11,  1914. 

A  charge  of  wood  particles  confined  in  a  series 
of  intercommunicating  containers  is  subjected  to 

the  action  of  a  hot   resin  solvent   which  is  passed 

through  the  series  under  pneumatic  pressure,  the 
temperature  of  the  solvent,  increasing  progres- 
sively through  the  series  :  when  the  charge  in  the 
first  container  becomes  exhausted  it  is  cut  out  and 
a  freshly  charged  container  is  substituted  at  the 
other  end  of  the  series.  The  solution  of  resin  is 
distilled  and  the  solvent  recovered  for  further  use. 
The  residual  wood  is  steamed  until  free  from 
solvent,  then  converted  into  pulp  by  treatment 
with  caustic  soda.  Caustic  soda  is  regenerated 
from  the  spent  solution  by  treatment  with  an 
Oxide  Or  hydroxide  of  an  alkaline  earth.— J.  F.  B. 

Vegetable  fibres  ;    Process  of  treating  [for  the 

manufacture  of  paper  pulp],  II.  (J.  Green, 
Chicago,  111.  U.8.  Pat.  1,206,777,  Nov.  28, 
1916.  Date  of  appl.,  Sept.  17,  1913;  renewed 
Apr.  24,  1910. 

In  the  manufacture  of  paper  pulp,  the  material 
Ls  broken  up  to  loosen  the  woody  portion  from  the 
fibre  proper,  part  of  the  woody  portion  is  removed, 
and  the  residue  is  moistened  with  about  70",,  of 
its  weight  of  water,  treated  with  chlorine  gas  at 
t  he  ordinary  temperature,  and  boiled  in  a  suitable 
solution  to  disintegrate  the  remaining  woody 
matter.  -J.  1".  B. 

Wool  anil  like  washing  nun  hints,  p.  B.  I',  trie, 
Ko.hdale.  U.S.  Pat.  1,207,207,  Dec.  5.  1916. 
Date  of  appl.,  Nov.  23,   L915. 

See  Eng.  Pat.  22,838  of  inn  ;  this  ,r.,  1916,  172. 
Leather  ;  Manufacture  of  a  product  analogous  lo  ■ 


\jromiij-  ties].   Aktieseiskabet   Drivemmefabrikeri 
"  Dana,"  IV.  Pat.  180,433,  Dee.  11,  1916. 

See  Eng.  Pat.  16,985  of  1915  :  preceding. 


VI.— BLEACHING  ;   DYEING  ;   PRINTING  ; 
FINISHING. 

Reson-iiuil :     Application    of  in    dyeing   and 

printing  u  ith  the  basic  colours.    A.  Wosnessensky; 
J.  Soc.  Dyers  and  Col.,  1916,  32,  278-  280. 

Resorcinol  in  combination  with  formaldehyde 
has  been  propose  I  as  a  mordant  for  .basic  dyestuffs 

in  substitution  for  the  usual  tannin  mordant,  but 
the  results  were  not  commercially  favourable. 
The  author  has  employed  resorcinol  as  s  solvent 


for  the   lakes   formed    by   tannin   with   the   basic 

dyestuffs,  whereby  thes lours  may  be  applied 

by  the  "  single  hath  "  process  and  by  the  padding 
machine.  For  this  purpose,  resorcinol  is  a  far 
re  efficient  and  sat  isfactory  solvent  t  ban  certain 

others  which  have  been  proposed;  e.i/..  various 
alcohols,  phenol,  and  acids,  and  its  action  is  con- 
tinued in  the  steaming  bath,  where  other  solvents 
are  volatilised.  A  process  was  described  in  Bng. 
Pat.  9052  Of  191-1  (this  J.,  1915.  901)  in  which 
30  parts  of  basic  dyestuff,  50  of  resorcinol,  80  Ol 
tannin,  and  200  of  acetic  acid  are  dissolved, 
diluted  with  hot  water  to  1  litre,  and  the  goods 
padded  with  this  solution,  steamed,  and  passed 
through  an  antimony  bath.  The  superiority  of 
the   elicits   obtained    is   attributed    to    the    better 

penetration  which  takes  piai  e  during  the  steaming. 
A  process  of  printing  with  b.'usic  dyestuffs,  whereby 
the  passage  through  a  separate  bath  of  antimony 
salt  is  avoided,  has  also  been  described,  The 
paste  consists  of  basic  dyestuff,  resorcinol,  tartaric 
acid,  tannin,  tartar  emetic,  and  a  tragacanth 
thickening  :  after  printing,  the  goods  are  merely 
steamed  and  rinsed.  The  fastness  is  as  satisfactory 
as  in  the  ordinary  method  of  printing,  and  the 
"  whites  "  are  clearer.  The  omission  of  the 
separate  antimony  bath  is  of  special  advantage 
when  printing  basic  dyestuffs  in  conjunction  with 
other  dyestuffs.  Another  use  for  resorcinol  is  for 
dissolving  the  tannin  lakes  in  discharge  colours 
containing  basic  dyestuffs. — J.  F.  B. 

Biological    valuation    of    the    so-called    "  solvincs  " 
{Turkey-red  oils).     Robert  and  Greuel.   Sec  XII. 

Theory  of  vegetable  tanning.     Procter  and  Wilson. 
See  XV. 

PATENTS. 

Foam  in  the  degreasing,  soaping,  mordanting,  dyeing. 

degumming  or  other  treatment  of  rate  or  finished 

textile  materials  ;  Process  for  producing .     B. 

Clavel,  Hash'.  Switzerland.     Eng.  Pat.   192.310. 

.Mar.  23,  1910.  (Appl.  No.  431(5  of  1916.) 
In  treating  raw  or  finished  textiles  with  foam, 
instead  of  producing  the  foam  by  boiling  suitable 
solutions  into  which  air  may  be  introduced,  or  at 
lower  temperatures  by  reducing  the  pressure,  air, 
oxygen,  or  other  oxidising,  reducing,  or  indifferent 
gas  is  introduced  under  pressure  through  finely 
porous  bodies  such  as  tubes  or  plates  of  unglazed 
earthenware,  agglomerated  powdered  graphite,  or 
the  like.  For  degumming  silk  the  operation  is 
carried  out  at  75° — 95° C,  and  the  action  is 
accelerated  by  using  an  oxidising  gas  such  as 
oxygen  or  air. — F.  Act".  A. 

Mordants  on  silk  fibres  or  tissues  ;  Fi.ring  iron . 

Gebr.  Scbmid,  Basle,  Switzerland.  Eng.  Pal. 
102,331,  Maj  30,  1916.  (Appl.  No.  7604  of  1916.) 
Under  Int.  Conv.,  Jan.  25.  1916. 

SILKWORM  chrysalides  or  silk-waste  containing 
chrysalides,  or  the  oily  water  obtained  by  boiling 
silk-worm  chrysalides  or  waste  containing  chrys- 
alides, may  be  used  to  replace  entirely  or  in  part 
the  soap  usually  added  to  the  bnth  used  to  fix  iron 
mordants  on  silk  fibres  or  tissues. — F.  \V.  A. 


Acid  colours  on  cotton;  Fixation  of 


Know 


.Mill  Printing  Co.,  Ltd..  .Manchester,  and   F,  \Y. 

Weeks.  Edgworth.     Bng.  Pat.  102.291.  Feb.  15. 

1910.     (Appl.  No.  222*  of  1916.) 
Sit  w>kh  fast  to  boiling  and  to  soaping  are  obtained 
in   dyeing    and    printing    cotton    goods    with    acid 

dyestuffs  by  using  as  living  agents  the  condensation 
products  formed  by  the  interaction  of  aromatic 
amines  and  aldehydes  or  their  chemical  equi- 
valents, for  example,  aniline  Bait  and  hexa- 
met  h\  lenetetramine.--  F.  \Y.  A. 
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Dyeings  similar  to  Turkey-red  ;  Production  of  fast 

.     Farbw.     vorm.     Meister,     Lucius,     und 

Briining.     Ger.  Pat.  294,780,  Mar.  20,  1914. 

Aromatic  diazc  compounds  are  coupled,  on  the 
fibre,  with  2.3-hydroxynaphthoylaminofhiazoIe,  its 
homologues  or  analogues,  or  their  substitution 
products.  A  bright,  very  fast  red  is  obtained  in 
this  way  from  diazotised  p-nitro-o-toluidine. — A.  8. 

Azo    dyestuffs    on    the    fibre;    Production   of . 

Carbenfabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat. 
294,798,  Nov.  26,  1914. 

The  arylides  of  6-hydroxy-2-naphthol-3-carboxylic 
arid  dissolve  readily  in  dilute  sodium  carbonate 
solution  on  warming.  The  fibre  is  impregnated 
with  such  a  solution  and  then  treated  with  a 
soluf  ion  of  an  unsulphonated  diazo  compound. 
Clear  red  to  dark  blue  shades  of  excellent  fastness 
are  produced  on  unmordanted  cotton. — A.  S. 

/Hack  shade*  on  wool  ;  Production  of .    Farben- 

fabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat. 
294.931,  Dec.  9,  1915.  Addition  to  Ger.  Pat. 
291,021. 

.Shades  fast  to  potting  as  well  as  to  milling  are 
obtained  by  using  the  sulphonic  acids  of  symms.-di- 
/*-naphthyl-4.4'-diaminodiphenyIamine  or  its  sub- 
stitution products  instead  of  the  substances 
mentioned  in  the  chief  patent  (this  J.,  1910,  834). 

—A.  S. 

Plants  ;  Process  for  dyeing,  in  brown  or  black  shades, 

parts     of- containing     tannin.     A.     Wieler, 

Aachen.     Ger.  Pat.  294,833,  Jan.  15,  1910. 

Parts  of  plants  containing  tannin  are  treated 
with  ammonia  or  with  ammonium  compounds, 
phenols,  or  pyridine  bases,  in  the  form  of  vapour, 
in  order  to  convert  the  tannin  into  coloured 
insoluble  compounds. — A.  >S. 

Sizing  and  dyeing  ;  Composition  of  matter  for  ■ 


Composition  of  matter  and  method  of  making  the 
name.  M.  N.  Aisen,  Chicago,  111.  U.S.  Pats. 
(A)  1,200,189  and  (B)  1,200,190,  Nov.  28,  1910. 
Dates  of  appl.,  May  15,  and  July  6,  1914. 

(\)  Hydrolysed  glue  in  alcoholic  solution  is 
mixed  with  a  basic  dyestuff  for  sizing  and  dyeing. 
(B)  Glue  is  hydrolysed  by  means  of  an  alkali  and 
dissolved  in  an  organic  solvent. — B.  N. 

Dressing  for  hats.     W.  Philippsthal,  Berlin-Grune- 

wald.     Ger.  Pat.  294,730,  Feb.  20,  1916. 
Water-glass  is  used,  with  addition  of  glue,  gelat  in, 
flour,  gum-tragacanth,  Iceland  moss,  etc. — A.S. 

Weighting  silk  with  hamatoxylin  ;  Process  of . 

K.     Mueller,     Zurich,     Switzerland.     U.S.     Pat. 

l,207,784,Dec.l2,19l6.Dateofappl.,Nov.29,1913. 
She  Kng.  Pat.  20,735  of  1913  ;  this  J.,  1914,  418. 


Weighting  silk  ;  Process  for 

K.     Gross,      Basle,      Switzerland 


P.  Schmid  and 
U.S.      Pat. 


l,207,800,Dec.l2,1916.Date  of  appl. ,Oct.7, 1915 
She  Ger.  Pat.  287,754  of  1914  ;  this  J.,  1916,  174. 

Manufacture  of  aniline  dyestuffs.   Eng.  Pat.  10,203 
See  IV.' 

Manufacture  of  metal  compounds  of  o-hydroxyazo 
dyestuffs  sensitive  to  metals  and  their  application  in 
dyeing  animal  and  vegetable,  fibres.  Eng.  Pat. 
10,803.    See  IV.  B 

Manufacture,  of  o-hydroxyazo  dyestuffs  and  metal 
compounds  thereof,  and  their  application  in 
dyeing.     Eng.  Pat.  16,910.     Sec  IV. 


VII— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulphuric  acid  manufacture  by  the  coidact  process  ; 

Substitutes  for  platinum  in  .     Fahrenwahf 

Bull.  Amer.  Inst.  Min.  Encr.  Chem.  Trade  J.. 
Jan.  6,  1917. 
Experiments  carried  out  in  Germany  have 
shown  that  compounds  of  silver  and  vanadium 
can  be  used  in  place  of  platinum  in  the  contact 
process  of  sulphuric  acid  manufacture.  The 
author  has  found  that  other  efficient  substitutes 
for  platinum  ore  alloys  of  palladium  with  silver 
or  gold,  and  also  pure  tungsten  and  to  a  certain 
extent  molybdenum.  Tungsten  and  molybdenum, 
however,  are  easily  oxidised,  but  alloys  of  these 
metals  with  precious  metals  are  even  more  efficient 
than  platinum  and  its  alloys",  such  as  platinum- 
iridium. 

Sulphurous    acid;    Electrolytic    oxidation    of - 


M.  de  K.  and  N.  J.  Thompson.     Met.  and  Chem. 

Eng.,  1910,  15,  077—079. 
The  authors  used  as  diaphragm  an  earthenware  cup 
containing  a  cylindrical  nickel  cathode  with  a 
cylindrical  platinum  gauze  anode  surrounding  the 
diaphragm,  the  porous  cup  being  filled  either  with 
sulphuric  acid  or  sodium  sulphite.  Outside  the 
cup  was  a  solution  of  sulphur  dioxide  of  1  to  5% 
concentration  ;  the  anode  solution  was  kept 
saturated  during  electrolysis  by  passing  in  a 
current  of  sulphur  dioxide.  The  current  density 
was  about  0  0075  ampere  per  sq.cm.  Results 
proved  that  sulphurous  acid  is  easily  oxidised  at 
platinum  anodes  to  sulphuric  acid  of  any  con- 
centration below  95*,,.  The  concentration  of 
sulphuric  acid  in  the  cell  has  a  great  effect  on  the 
current  efficiency,  as  also  has  the  current  density 
but  in  a  lesser  degree.  Oxidation  takes  place 
with  high  current  efficiencies  even  in  strong 
sulphuric  acid  solutions.  For  a  given  sulphuric 
acid  concentration  the  current  efficiency  decreases 
with  increasing  current  density. — T.  II.  B. 


Formic  acid;     Catalytic  decomposition   of- 


■by 


rhodium.  P.  C.  Uaas.  Z.  Elektroehem.,  1910.  22, 

443—445. 
It  has  been  previously  stated  (Bredig  and  Black- 
adder,  this  J.,  1913,  21)  that  the  decomposition 
of  formic  acid  into  hydrogen  and  carbon  dioxide 
by  contact  with  rhodium  Is  only  brought  about 
when  this  metal  has  been  activated  by  the  presence 
of  occluded  oxygen  or  traces  <if  sulphur  which  act 
as  depolarisers.  This  catalytic  action  can  be 
closely  imitated  by  electrolysis  with  platinum 
electrodes.  By  observing  the  decomposition  volt- 
age, a  value  is  obtained  which  gives  a  measure 
of  the  tendency  to  decompose.  The  influence  of 
catalysts  and  depolarisers  on  the  decomposition 
can  be  determined  quantitatively  in  this  way. 
Measurements  were  made  by  the  Le  Blanc  method, 
the  potential  difference  between  the  electrode  and 
surrounding  electrolyte  being  plotted  on  a  curve 
against  the  current.  A  sharp  rise  in  the  current 
on  gradually  increasing  the  voltage  indicate* 
the  point  of  decomposition.  With  electrodes  ot 
platinised  platinum,  a  decomposition  point  could 
in  some  cases  be  observed  with  formic  acid  solu- 
tions at  0-18  volt.  The  presence  of  platinum 
black  had  a  greater  influenco  at  the  anode  than 
at  the  cathode.  Measurements  were  made  with 
rhodium-plated  platinum  electrodes,  but  it  was 
not  possibh  (,(i  detect  any  difference  in  the  decom- 
position voltages  between  active  and  non-activ 
conditions  of  the  metal. — J.  N.  P. 

E.    B. 


Ammonia  ;     Catalytic    oxidation    of  — 

Andersen.  Z.  Elektroehem.,  1910,  22,  441 — 443. 
The  oxidation  of  ammonia  can  be  made  to  proceed 
in  accordance  with  the  equation  : 

4NH34  70,=4NO,     0II.O, 
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Mutl  the  velocity  of  the  reaction  can  be  accelerated 
by  means  of  suitable  catalysts.  The  progress  of 
the  oxidation  is  also  determined  by  the  equilibrium 
dition  obtained  in  the  equation: 
4Nn3  +  502  =  4NO  +6H  .<>. 
since  this  reaction  is  exothermic,  it  follows  that 
the  higher  the  temperature,  the  greater  is  the 
quantity  of  ammonia  that  will  remain  unchanged 
when  a  state  of  equilibrium  has  been  reached. 
However,  in  presence  of  excess  of  oxygen,  1 1 1 i-i 
txidation  is  practically  quantitative  within  a 
large  range  of  temperatures.  On  passing  mix!  ares 
of  air  and  ammonia  containing  from  2-5  to  5%  Nil, 
by  volume,  over  a  suitable  catalyst  at  temperatures 
i com  f>00°  to  1000°  abs.,  at  a  speed  whii  h  ensured 
the  mixture  remaining  in  contact  with  the  catalyst 
for  a  time  varying  from  (MS  to  II.".  seconds, 
the.  amount  of  ammonia  converted  to  oxides  of 
nitrogen  was  98  per  cent.  The  direct  synthesis 
of  nitric  oxide  from  nitrogen  and  oxygen  does  not 
•on-  into  play  in  this  reaction,  as  the  equilibrium 
■  oncentration  of  NO  in  the  equation  :  N,+Ot  = 
2NO  is  only  0  0003%  NO  at  000  abs.  Any 
catalyst  whii  h  favours  this  synthesis,  is  unsuitable 
or  the  ammonia  oxidation. — J.  N.  P. 

Cape  asbestos  industry.     G.  E.  B.  Prood.     India- 
rubber  J.,  1H17,  53,  17—20. 

I.v  a  recently  published  Government  report  on 
mining  in  South  Africa,  a  description  of  the  occur- 
ren  es  of  asbestos  and  of  the  product  is  given,  to- 
gether with  an  attempt  to  estimate  the  value  of 
the  blue  asbestos  for  commercial  purposes.  The 
extent  of  the  deposits  in  the  Northern  portion  of 
(!»pe  Colony  is  indicated,  the  three  districts  of 
Kemm-'n.  Hay,  and  Prieska  being  mentioned  as 
constituting  the  largest  asbestos-bearing  area  in 
the  world.  The  Cape  Asbestos  Company  now 
!>ossesses  factories  for  milling  and  manufacturing 
the  produi  t  in  England.  Turin,  and  Hamburg, 
whilst  a  sister  company  in  Paris  has  been  developed 
to  control  the  interests  of  the  company  in  France. 
The  i  heapness  of  working,  due  to  native  labour, 
is  remarkable,  as  also  the  freedom  from  accident. 
The  author  suggests  that  all  properties  should  be 
worked  on  an  underground  system  from  the  start. 
The  classification  of  the  product  based  generally 
on  the  length  of  the  fibre  is  discussed,  it  being 
understood  that  for  textile  purposes  about  25% 
of  the  fibre  must  be  1  inch  and  over.  Outside 
such  purposes,  there  should  be  a  good  market, 
as  in  rooting  material,  in  which  the  length  of  the 
tibre  is  less  Important.  The  whole  Cape  output 
of  blue  asbestos  realises  at  present  an  average  of 
about  £25  a  ton  landed  in  England-     Comparative 

nalyses  of  blue  asbestos  and  white  asbestos 
(Canadian)  are  given.  Blue  asbestos  possesses 
great  heat-resisting  properties!  and  is  said  to  be 
unaffected  by  moisture,  i  rdinary  a.  ids,  chemical 
solutions,  and  particularly  sea-water.  The  pro- 
duction of  asbestos  in  various  countries  is  given. 
indicating  a  remarkable  in<  rease  in  the  figures  for 
Oape  Colony.  With  the  assurance  of  a  widening 
ffket  the  future  progress  is  likely  to  be  much 
■nor,'  rapid. — J.  E.  ('. 

Zinc  ;     Volumetric   determination    of   in    its 

chloride,  niirale,  and  sulphate.      F.  W.  Sjfistrom. 

Farm.  He\  y,  1916,480—191.      Z.  angew.  Clem., 

1010.  29,  Kef.,  Ml. 
IK  an  alkaline  solution  of  zinc  chloride,  nil  rate,  or 
Sulphate,  Of  known  alkali  ec  nlent.  be  treated  with 
excess  of  pure  hydrogen  peroxide  solution,  the 
/.ine  is  precipitated  quantitatively  as  Bine  per- 
hydroxide,  and  a  certain  quantity  of  alkali  is 
neutralised  by  the  liberated  anion.  The  exi 
of  alkali  is  titrated  and  the  quantit  y  ol  zinc  call  u- 
lated.  allowance  being  made  for  any  free  a.  id 
present  in  the  original  rinc  solution  before  making 
alkaline. — A.  S. 


Iron  trisulphide  [ferric  sulphide],  end  the  formation 
of '  ii  hide.     V.  Etodt.     Z.  angew.  Chem., 

1916,  29,  122  —  12.:. 

The  exist,  He,-  of  ferric  sulphide,  Pe»Sj,  was  con- 
firmed and  the  contradictory  statements  found  in 
the  literature  about  this  substance  are  explained 
by  it s.  instability  when  in  a  moist  condition.  It 
was  obtained  by  the  action  of  hydrogen  sulphide 
on  moist  ferric  hydroxide.  When  dry  ii  is  com- 
paratively stable  except  towards  oxygen,  but  in 
presence  i  f  water  and  absence  of  air  it  decomposes 
almost  entirely  in  the  course  of  a  week  into  a  mix- 
ture of  the  me.no-  and  di  sulphides:    I-V;S  ->-FcSj-j- 

I'Vs.     This   change   is   arrested   by   the   smallest 

trace  of  alkali.  In  presence  of  air  moist  ferric 
sulphide  is  slowly  oxidised  to  a  hydrated  ferric 
oxide  and  free  sulphur.  The  formation  of  iron 
disulphide  was  also  observed  as  the  result  ol  the 
direct  combination  of  ferrous  sulphide  ami  sulphur 
in  aqueous  suspension,  even  at  ordinary  tempera- 
tures, and  the  slow  gradual  addition  of  a  solution 
of  sodium  polysulphide  to  a  boiling  ferrous  sulphate 
solut  ion.  t. a  king  care  that  the  mixture  never  be.  aim- 
alkaline,  resulted  in  the  almost  complete  conver- 
sion of  the  iron  into  amorphous  disulphide 
according  to  the  equation;  FeSO,  ; Na3S,= 
PeS,  ■  Na  SO,  |  S.  The  amorphous  iron  pyrites 
often  found  in  moorland  soil,  which  is  so  deleterious 
to  underground  building  work,  has  probabh  been 
formed  i<\  one  or  other  of  these  precipitation 
methods.— G.  P.  M. 

Iodine  ;    Occurrence  of  in  German   potassium 

salts.     L.  W.  Winkler.     Z.  angew.  Chem..  1916, 
29,  451  - -l.-i2.      (See  also  this  J.,   1910,    1058.) 

The  natural  saline  water  from  a  potash  deposit 
in  Mecklenburg  was  found  to  contain  17  mgrms. 
iodine  (as  iodide)  per  litre,  about  340  t  imes  as  much 
as  sea  water  contains.  Iodine  (0-5  mgrm.  per 
litre)  was  also  found  in  a  sylvinite  mother  liquor 
from  Alsace. — J.  N.  P. 

Restrictions  in  use  of  magnesile.     See  VIII. 

Solubility  of  calcium  sulphite  in  water  and  in  sugar 
solutions.     Van  der  Linden.     See  XVII, 

Stability  of  amnion  turn  chlorate.  Gelhoar.  See  XXII. 

Patents. 

Sulphuric     acid;     Manufacture     of- 


W.  J. 
Alcock,  .Mill  Hill,  and  G.  K.  Davis.  Manchester. 
Eng.  Pat.  16,981,  Dec  2.  1915. 

When  ferric  oxide  is  used  to  convert  sulphur 
dioxide  into  trioxide,  the  freedom  from  moisture 
of  the  air  supply  to  the  sulphur  burners  is  essential. 
The  sulphur,  pyrites,  or  other  sulphur-containing 

material  is  burnt  in  practically  air-tight  kilns, 
the  gases  from  which  pass  first  into  a  ferric  oxide 
column,  afterwards  into  a   (Hover  tower  where  a 

large  proportion  of  the  sulphur  trioxide  is  absorbed. 

The  acid  from  the  ( do ver  tower,  when  cooled,  is 
brought  into  contact  With  the  air  to  be  used  for 
combustion  in  the  kilns,  in  special  apparatus  (see 
Fng.  Pat.  17.00.")  of  1914  ;  this  J..  1915,  897).  Any 
unconverted  sulphur  dioxide  leaving  the  Glover 
tower  is  condensed  in  chambers  connected  with  ft 
ii:e  -Luasac  tower.     T.  H.  B. 

Sulphuric  acid;  Mi  thud  of  manufacturing — ■ — . 
A.  M.  Fairlie.  Obpperhlll,  Tenn.  U.S.  Pat. 
l,205,723,Nov.21,1918.Dateofappl.,Feb.25,1916. 

(  e\si>  ii ,  ,.  from  nitrogen-oxygen  compounds  enter- 
ing the  a.  id-making  system,  and  also  those  con- 
taining nitrogen-oxygen  compounds  at  a  pre- 
determined  point    in  or  near  the  Glover  tower! 

where  t  he  percentage  of  sulphur  dioxide  is  normally 
more  than  0-7",,  by  vol.,  are  analysed,  and  by 
regulating  the  amounts  of  sulphur  dioxide  and  of 
nitrogen-oxygen   compounds   introduced   into   the 
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system,  the  ratio  between  the  percentages  of 
sulphur  dioxide  in  the  gases  at  the  two  points  is 
maintained  at  the  value  found  best  adapted  to  a 
commercially  complete  absorption  of  the  nitrogen- 
oxygen  compounds. — T   H.  B. 

Sulphur    dioxide;     Method    of    determining - 


\.     M.     Fairlie.     Copperhill,    Tenn.     U.S.    Pat. 
l,205,724,Nov.21,1916.Dateofappl.,Feb.23,1916. 

The  sulphur  dioxide  in  gaseous  mixtures,  which 
may  contain  nitrogen-oxygen  compounds,  is 
determined  by  ascertaining  the  volume  of  the  gas 
required  to  destroy  the  blue  colour  of  a  mixture 
of  ;V/10  iodine  solution,  1  c.c.  ;  starch  solution, 
5 — 6  drops  ;  saturated  sodium  acetate  solution, 
5  c.c.  ;  strong  acetic  acid,  about  5  c.c.  ;  water, 
about  100  c.c— T.  H.  B. 

Gases  [from  sulphur  or  pyrites  kilns]  ;  Apparahis 

for     cooling     and     purifying .     H.     B.     P. 

Humphries.London.  Eng.Pat,17,232,Dee.8,1915. 

An  outer  shell  is  provided  with  an  inner  concentric 
shell  depending  from  the  cover  and  reaching  nearly 
to  the  bottom  of  the  outer  shell.  The  annular 
space  between  the  two  shells  contains  a  pipe  coil 
for  cooling  fluid.  Gases  to  be  treated,  e.g.,  gases 
from  sulphur  or  pyrites  kilns,  are  passed  over  the 
cooling  coil  and  then  up  through  the  bottom  of 
the  inner  shell  which  contains  scrubbing  and 
purifying  material,  to  an  outlet  at  the  top. 

— W.  F.  F. 

Nitric  acid  and  other  products  ;  Process  of  making 

.     F.  S.  Washburn,  New  York.     U.S.  Pats. 

(a)  1,206,062  and  (b)  1,206,063,  Nov.  28,  1916. 
Dates  of  appl.,  Feb.  7,  1916,  and  May  6,  1916. 

a)  A  mixture  of  ammonia  and  oxygen-containing 
gases  is  subjected  to  a  catalyst,  at  such  a  rate  that 
free  ammonia  (not  exceeding  20%)  and  nitrous 
gases  appear  in  the  products  ;  a  solution  of  nitric 
acid  and  ammonium  nitrate  is  produced  from  the 
products,  and  this  is  concentrated  and  the  nitric 
acid  recovered.  (B)  The  solution  of  nitric  acid 
and  ammonium  nitrate,  after  concentration,  is 
treated  with  sulphuric  acid  to  concentrate  the 
nitric  acid  and  form  ammonium  sulphate. — T.  H.  B. 


Sodium  perborate ;  Manufacture  of- 


Deutsche 
Gold-  und  Silber-Scheideanstalt,  vorm.  Roessler, 
Frankfort.  Germany.  Eng.  Pat.  100,153,  Mar. 
1,  1916.  Under  Int.  Conv.,  Mar.  10,  1915. 
(Appl.  No.  3127  of  1916.)  (See  this  J.,  1916, 
1261.) 

A  solution  containing  a  carbonate  (13 — 15% 
anhydrous)  and  an  alkali  borate  is  electrolysed, 
the  borate  reacting  with  the  percarbonate  formed 
to  produce  perborate.  It  is  essential  that  the 
solution  be  k.  ]>t  saturated  with  borax  and  that  solid 
perborate  be  always  present  ;  and  it  is  advisable 
that  catalysts  be  absent.  This  may  be  effected 
either  by  using  pure  substances,  or  by  adding  such 
materials  as  alkali  bicarbonate,  stannic  acid,  or 
magnesium  silicate  (1 — 2  grms.  per  litre  of  electro- 
lyte).—E.  H.  T. 


Alkali  perborates  ;  Manufacture  of- 


Deutsche 
Gold-  und  Silber-Scheideanstalt.  vorm.  Roessler, 
Frankfort,  Germany.  Eng.  Pat.  102,359,  Aug. 
8,  1916.  Under  Int.  Conv.,  Mar.  17,  1916. 
(Appl.  No.  n,185of  1916.) 

Sodium  perborate  is  made  by  electrolysing  lyes 
containing  soda  and  borax.  The  accumulation 
of  bicarbonate,  produced  during  the  action,  must 
be  restricted  to  a  maximum  of  70 — 75  grms.  per 
litre,  otherwise  the  stability  of  the  perborate 
would  be  affected  adversely.     Hence  metaborate, 


or  free  alkali  and  borax,  are  added  during  the 
electrolysis  ;  or  lime  or  other  alkali  is  added  to 
the  waste  he  prior  to  its  treatment  or  re-treatment. 

— E.  H.  T. 

Silicon  compound  [for  water  softening]  and  process 

of  making  same.     R.  Boehringer,  Newark,  N.J.. 

Assignor  to  States  Island  Chemical  Corporation. 

U.S.  Pat.   1.205,509,   Nov.  21,   1916.     Date  of 

•appl.,  Oct.  26,  1915. 

A  SILICON  compound  is  produced  by  mixing  a 
solution  of  an  alkali  silicate  with  a  faintly  alkaline 
solution  of  borax,  and  removing  and  drying  the 
precipitate  formed.  The  proportions  and  concentra- 
tions of  solutionsused  are  such  as  to  form  acompound 
which  when  dried  and  ground  may  be  used  as  a 
filtering  medium  for  the  removal  of  calcium  and 
magnesium   from   water. — T.  H.  B. 

Magnesium  compounds  ;  Process  of  producing . 

S.  Peacock.  Philadelphia,  Pa.,  Assignor  to 
Maiden,  Orth  and  Hastings  Co.,  Inc.,  New 
York.  U.S.  Pat,  1,205.659,  Nov.  21.  1916. 
Date  of  appl.,  July  15,  1915. 

Minerals  containing  magnesium  are  finely  pow- 
dered and  treated  with  sulphuric  acid,  the  heat 
of  reaction  being  allowed  to  rise  high  enough 
to  prevent  formation  of  gelatinous  silica;  less 
sulphuric  acid  is  used  than  is  necessary  to  combine 
with  all  the  magnesium.  The  magnesium  com- 
pound thus  produced  is  recovered. — T.  H.  B. 

Nitrogen  compounds  :   Synthetic  production  of . 

P.  A.  and  E.  A.  Starke,  Berkelev,  Assignors  to 
Standard  Oil  Co.,  Richmond,  Cal.  U.S.  Pat. 
l,206,155,Nov.28,1916.Dateofappl.,  May  3,1915. 

Cyanogen  compounds  are  formed  by  passing  a 
mixture  of  methane  and  air.  heated  to  a  tempera- 
ture not  lower  than  600°  C,  through  a  catalyst 
consisting  of  a  mixture  of  alkalis,  or  alkali  and 
alkaline  earths,  with  a  metal  of  the  iron  group, 
and  containing  no  carbon. — B.  V.  S. 

Ammonia    and   compounds    thereof;     Manufacture 

of .     H.  W.  Lamb,  Portsmouth,  Va.      U.S. 

Pat.  1.207.507,  Dec.  5,  1916.  Date  of  appl., 
Sept.  17,  1913. 
A  metallic  carbide,  or  a  substance  containing 
calcium  carbide,  is  heated  and  exposed  to  the 
alternating  action  of  nitrogen  and  hydrogen  under 
pressure,  the  temperature  being  raised  and 
lowered  alternately. — E.  H.  T. 

Ammonia  generator.  C.  W.  Vogf,  Louisville,  Ky 
U.S.  Pat.  1,208,242,  Dec.  12,  1910.  Date  of 
appl.,  Oct.  15,  1915. 

A  closed,  horizontal,  cylindrical  shell  contains  a 
liquor  chamber,  an  ammonia  chamber,  and  a 
steam  chamber  nearly  filled  with  a.  series  of  tubes 
which  are  closed  at  one  end  and  communicate 
with  the  ammonia  chamber  at  the  other.  Each 
tube  is  fitted  with  an  inner  tube  which  extends 
through  the  ammonia  chamber  into  tin-  liquor 
chamber.  That  part  of  the  shell  in  which  the 
tubes  are  situated  is  provided  with  ;i  steam-inlet 
and  a  condenser-outlel  :  strong  liquor  is  supplied 
to  tin-  liquor  chamber,  .-mil  weak  liquor  is  drawn 
off  from  tin-  ammonia  chamber,  tin'  latter  being 
also  provided  with  an  exit  for  ammonia  l.ms. 

F  —  k.  it.  t. 

Nitrogen  compounds  [from  distillers'  s,„,il  wash]; 

Manufacture     of    .         B.    Kochendoerfer, 

Frankfort,  Germany.  U.S.  Pat,  1 .207. 1 1 6.  Dec. 
5,  1916.     Date  of  appl.,  Mar.  26,  1913. 

Distillers'   spent  wash,   or  similar  nitrogenous 
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matt  it,  is  carbonised  and  the  gases  evolved  are 
passed  through  a  superheater.  The  period  ol 
contact  of  the  gases  with  the  superheating  surface 
is  controlled   by   varying  the  ratio   between   the 

area   Of   that    surfaee   and    tile  speeil   of   the   gases, 

and  the  speeil  is  adjusted  according  to  the  compos- 
ition of  the  gases. — E.  11.  T. 

Titanium  oxide;   Method  of  obtaining .     L.  E. 

Barton,  Niagara  Falls,  Assignor  to  The  Titanium 
JJIoj     Manufacturing    Co.,    New    York.     (J.S. 

I'ats.     i\)      1,200,796,     (B)     1.2l'l>.7'l7.     anil       (O) 

1,206,798,  Dec.  5,  L916.  Date  of  appl.,  Mar.  7, 
1916. 

(a)  Matkkiai.  containing  titanic  and  iron  oxides  is 
heated  either  with  an  alkali  sulphide,  or  with  a 
carbonaceous  substance  and  an  alkali  sulphate, 
to  ;i  temperature  below  the  melting  point  of  the 
charge,  bul  sufficiently  high  to  effect  the  formation 
of  ferro  sodium  sulphide  and  alkali  titanate.  The 
sintered  product  is  then  treated  with  an  and 
liquid,  suitably  diluted,  which  dissolves  out  more 
of  the  iron  than  of  the  titanium  compounds.  In 
the  initial  stage,  the  titaniferous  material  maybe 
mixed  with  melted  nitre  cake,  and  digested  at 
175  250  ('.  until  the  substances  have  inter- 
acted; the  reducing  agent  is  then  added  and  the 
process  continued  as  before,     (b)  The  acid  solvent 

emploxcil    is    dilute   sulphurous    arid,    u  hi.  h     may 

be  added  as  such,  or  produced  by  passing  sulphur 
dioxide  into  a  mixture  of  the  sintered  product 
and  water.  (C)  The  product  of  the  interaetion 
of  the  original  material  and  alkali  sulphide  is 
poured  in  a  molten  state  into  a  vertical  mould. 
By  controlling  1 1 1 . -  rate  of  cooling,  two  separate 
layers  are  formed,  the  upper  one  containing  most 
of  the  iron,  .  ml  the  lower  one  most  of  the  tit;  il- 
ium 1'iimpi  uiuls.  After  solidification  these  layers 
are   separated    from    the    rest    of     the    casting. 

— k.  it.  t. 

Aluminium   chloride   residues   [from   oil   refining]; 

Utilisation  of      —.      ^.McD.McAfee,    NewYork, 

Assignor    to     Gulf    Refining    Co.,    Pittsburgh, 

Pa.     D.S.   Pat.   1,206,874,   Dec.  ■">.    L916.  Date 

of  appl..  Mar.  2,    L915. 

To  coke  residues  containing  aluminium  chloride, 

as  obtained  in  oil  refining,  some  of  the  same  materia] 

which  Has  been  oxidised  by  roasting  in  a  Limited 

air  supply,  is  added,  and  the  mixture  is  Fused  and 

electrolysed,  whereby  the  carbon  in  the  residues  is 

oxidised  and  metallic  aluminium  is  obtained. 

— E.  II.  T. 

Air;  Separating  the  gases  of .     Apparatus  iw 

//,<  separation  of  the  constituents  of  air.  J.  F. 
Place,  Glen  Ridge,  N.J.,  Assignor  to  American 
\n  Liquefying  Co.;  Not  York.  U.S.  I'ats.  (a) 
1. -jo.-,. 177  and  (B)  1,205,478,  Nov.  21,  1916. 
Date,  of  appl.,  June  8  and  9,  L915. 

(a)  After  a  preliminary  compression  and  cooling, 

in   which   water  and   earhon  dioxide  are   removed. 

the  compressed   air   is    further  cooled   in   several 

stages,  using   as   ling  agents   the    nitrogenous 

products  of  rectification,  boiling  liquid  nitrous 
oxide,  and  finally  liquid  oxygen  at  atmospheric 
pressure.  00  An  arrangement  ol  condensers  and 
receptacles  suitable  for  the  above  process.     B.  V.  S. 

Carbonic  acid  gas  ;  Absorbent  medium  for  .  .1. 
Cadman,  Edgbaeton.  1  .8.  Pat.  1,207,273,  Dec. 
;,.  [916.     Date  of  appl..  July  17.  191  I. 

si:i:  Eng.  Pat.  12,454  of  191  I  :  this  J..  1915,  228. 

Oxides  of  nitrogen  ;  Manufaeturi  of .     C.  Bosch, 

\.  Mittasch,  and  c.  Be  b  Assignors  to  Badische 
\nilin  and  s. ..la  Fain..  LudwigBhafen,  Germany. 
i  ,S.  Pate.  1,207,706,  1,207,707,  and  1,207,708, 
Dee.  12.  litio.     Date  of  appl.,  Feb.  25,  1915. 

Eng.  Pat.  18,848  of  I'.'il  ;  this  J.,  [915,  799. 


Hydrosulphilrs  ;  Production  of  anhydrous front 

aqueous    hydrosutphite    solutions.     E.    Marburg 

and     Q.      Miiii'li.      Assignors     to     t'hem.     Fahr. 
Griesheim-Elektron,  Frankfort,  Germany.     U.S. 

I 'at.    1.2U7.7S2.    Dee.    12.    1916.       Date   of   appl., 

June  9,   L914. 
See  (or.  Pat.  279,889  ol  1913  :  this  J..  1916,  :!•">.">. 


Carbon    monoriilc  ;   Process  of  absorbing 


.  \V. 
Meiser  and  C.  Crauch,  Assignors  to  Badische 
Anilin  a.  Soda  i-'ai.r..  Ludwigahafen,  Germany. 
U.S.  Pat.  1,207,968,  Dee.  12.  1916.  Date  of 
appl.,  Feb.  25,  1915. 

See  Eng.  Pat.  !>271  of  1914:  this  J..   1015,   861. 


VIII.— GLASS;  CERAMICS. 

Chemical  and  nodical  glass,  etc.     Regulations  for 
trading. 

THE  Minister  of  Munitions  has  ordered,  under  date 
2nd  January,  that  all  persons  engaged  iu  the 
manufacture,  purchase,  sale  or  other  dealings  in 
.  nemica]  and  medical  glass  or  glass  tubing  and 
rod  shall  comply  with  the  following  regulations: — 

(1)  No  pel-son  shall  manufacture  any  ehrmieal 
or  medical  glass  or  glass  tubing  or  rod  unless  the 
purpose  for  which  the  glass  is  required  has  been 
approved.  Such  approval  must  be  evidenced  i>t 
one  or  ot  In-r  af  t  he  following  w  hich  must  be  quoted 
by  the  ordering  firm  together  with  the  purpose 

for  which  the  glass  is  required  : — 

(a)  Reference  to  and  number  of  an  Admiralty. 
War  Office  or  Ministry  of  Munitions  contract 
for  which  the  glass  is  necessary,  or 

('<)  \  certificate  authorising  the  supply  Issued 
on  behalf  of  the  Minister  of  Munitions  by  the 
Director  of  Optica]  and  Glassware  Munitions. 

(2)  Manufacturers  are  required  to  rendi  r  to  the 
Director  of  Optica]  and  Glassware  Munitions,  at 

regular  intervals,  full  and  accurate  returns  of  their 
manufacture  anil   output    c.f  chemical  and   medical 

glass  and  class  tubing  and  rod  iii  accordance  with 

t  In-  duct  ions  from  time  to  time  given  by  the  said 
Director. 

(.'")  Nn  person  shall  buy,  sell,  or  deal  in  any 
chemical  or  medical  glass  or  glass  ttiliine,  or  roil 
situated  or  to  lie  manufactured  outside  the  United 

Kingdom    unless    a    certificate    authorising    such 

purchase,  sale  or  d    alinu'  has  I, ecu  issued  on  behalf 

of  the  Minister  of  Munitions  by  the  Director  of 

Optical  and  Glassware   Munitions. 

(1)  Fur  the  purpose  of  this  Order  chemical  and 
medical    glass    shall    include    resistance,    chemical 

and  bacteriological  glassware,  carboys,  thermo- 
meters, glass  tor  miners'  safety  flame  lamps,  glass 
for  X-ray  apparatus,   hospital  glassware  and    eh     9 

vessels  (graduated  or  otherwise)  manufactured  for 
the  purpose  of  containing  reagents,  drugs,  medi- 
cines, pharmaceutical  or  biological  substances 
or  preparations;  and  glass  tubing  and  rod  shall 
include  all  glass  tubing  and  glass  rod  made  by  the 
process  of  drawing. 

(5)  -1"  applications  in  reft  tenet  (o  the  above  Order 
should  be  made  to  the  Director  of  Optical  ami 
Glassware  Munitions,  Ministry  of  Munitions  of 
War,  117.  Piccadilly,  London,  II*. 

Note.  Certificates  "ill  be  granted  to  dealers 
to  order   reasonable   quantities  of   chemical  and 

medical    glass   and    glnss    tubing   and    rod    for   the 

purpose  of  Btock  and  or  export,  provided  that 
sui  h  orders  are  not  considered  by  the  Minister  of 
Munitions  as  likely  to  interfere  with  the  execution 
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of  orders  required  for  war  purposes.  No  further 
authorisation  to  dispose  of  such  stocks  will  be 
required,  provided  that  in  the  case  of  articles,  the 
export  of  which  is  prohibited,  the  usual  permit  to 
■export  be  obtained. 

Magnesite   and    magnesite   products.      Restrictions 
on  use. 

The  Minister  cf  Munitions  has  prohibited,  as  from 
10th  January,  the  use  of  magnesite  and  magnesite 
products  for  or  in  connection  with  («)  the  con- 
struction or  repair  of  any  building  (other  than  a 
furnace)  i  i  any  flooring  or  deck,  or  (li)  the  manu- 
facture of  any  insulating  or  non-conducting 
material,  except  under  and  in  accordance  with  the 
terms  of  a  permit  granted  by  the  Minister  of 
Munitions.  All  applications  in  reference  to  this 
■order  should  be  addressed  to  the  Director  of  Steel 
Production  (W.J.J.  312),  Armament  Buildings, 
Whitehall  Place,  London,  S.W. 


Zircon  id  objects  :  Preparation  of  - 


O.  Ruff  and 


(1.  Lauschke.  Z.  anorg.  Chem.,  1916,  97,  73 — ■ 
1 12.  Z.  angew.  Chem.,  1916,  29,  Ref.,  503—504. 
-      also  tins  J.,  1914,  59S,  647.) 

By  addition  of  small  quantities  of  other  oxides, 
/.irconia  objects  can  be  made  which,  after  burning 
in  an  exhausted  carbon  tube  resistance  furnace,  in 
a  reducing  atmosphere,  are  sufficiently  non-porous 
to  be  used  in  such  a  furnace.  The  most  suitable 
additions  are  1  %  of  alumina  for  objects  burnt  at 
2000°  C,  1  %  of  thoria  for  objects  burnt  at  2200°  C, 
and  I — 3%  of  yttria  earths  for  objects  burnt  at 
2400°  0.  Larger  quantities  of  the  oxides  men- 
tioned increase  the  porosity,  as  also  do  beryllium 
(gluciuum)  oxide  and  magnesia  even  when  used  in 
small   quantities  ;   silica   also   acts   unfavourably. 

—A.  S.  * 


Patents. 
Glass  surfaces  ;  Joining  together  - 


-.  F.  Twyman, 
11.  G.  Parker,  and  A.  J.  Dalladay,  Assignors  to 
A.  Hilger,  Ltd.,  London.  U.S.  Pat.  1,206,177, 
Nov.  28,  1916.    Date  of  appl.,  May  23,  1916. 

A  "kocess  of  joining  together  glass  surfaces 
•without  distortion  consists  in  cleaning  tbe  surfaces, 
plating  them  in  direct  contact  and  then  heating 
them  sufficiently  to  cause  them  to  unite  firmly, 
vet  without  distortion.  (See  also  Parker  and 
Dalladay.  this     J..  1917,  32.)— A.  B.  S. 

Transfers  for  earthenware,  china,  glass,  and  enam- 
elled goods  ;     Process  for  the  production  of . 

L.  Brindley,  Burslem,  Staffs.    Eng.  Pat.  15,442, 
Nov.  2,  1915. 

Tiirc  designs  are  printed  on  tissue  paper  in  one 
or  more  colours  by  means  of  engraved  copper 
plates  or  rollers  in  the  customary  manner. 
The  tissue  paper  is  then  applied,  with  the  printed 
surface  innermost,  to  the  gummed  surface  of  a 
sheet  cif  duplex  paper.  A  softening  medium  such 
as  a  mixture  of  linseed  oil  and  oil  of  turpentine 
is  applied  to  the  tissue  paper,  which  is  then 
removed,  leaving  a  perfect  print  on  the  duplex 
paper  ready  for  application  to  the  article  to  be 
decorated. —A.  B.  S. 


Abrasive  triad*  ;    Process  of  making  - 


.  C.  R. 
King,  Assignor  to  Norton  Co.,  Worcester,  Mass. 
U.S.  Pat.  1.208.330,  Dec.  12,  1916.  Date  of 
appl.,   .May  28,   1914. 

A    porous   abrasive   wheel   is    dipped    in    a   cold 
solution  of  a  synthetic  resin  and  then  heated  so 


as  to  transform  the  resin  into  a  hard,  tough, 
supplementary  bond  which  will  not  be  melted  if 
the  wheel  becomes  heated  when  in  use. — A.  B.  S. 

Carbon  bricks  and  ceramic  bodies  containing  carbon  ; 

Manufacture  of .  Chem.  Fabr.  Dr.  K.  Albert, 

and  L.  Berend.  Amoneburg.    Ger.  J'at.  291,661, 
Aug.  10,  1913. 

Carbon,  or  a  mixture  of  ceramic  raw  materials, 
is  intimately  mixed  with  an  aqueous  emulsion  of 
an  organic  substance  with  an  organic  emulsifying 
agent,  both  of  which  yield  finely  divided  carbon 
on  carbonisation,  and  the  mixture  is  heated  until 
the  constituents  of  the  emulsion  which  are  not 
volatilised  are  carbonised.  Concentrated  sulphite- 
cellulose  waste  lye  is  recommended  as  emulsifying 
agent,  and  tar,  tar  oils,  or  fatty  oils,  as  substances  to 
be  emulsified.  The  raw  mixture,  before  carbonis- 
ing, may  be  used  for  lining  furnaces,  etc. — A.  S. 

Kiln  or  oven   [for  bricks].      U.S.   Pat.    1,206,547. 
See  IX. 
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Concrete  ;    Testing  hardened  ■ 


.  F.  Hart.  Chom.- 
Zeit.,  1916,  40,  1032. 

To  ascertain  the  proportion  of  cement  and  sand 
in  hardened  concrete,  it  is  necessary  to  examine 
the  cement  and  aggregate  from  which  the  con- 
crete was  made.  The  sample  of  the  roughly 
ground  and  air-dried  concrete  is  further  ground 
in  a  porcelain  mortar  until  it  will  pass  through  a 
sieve  with  120  holes  per  sq.  cm.  (It  must  not  be 
too  fine.)  The  aggregate  is  similarly  treated  and 
the  cement  is  examined  by  the  usual  method. 
The  loss  on  ignition,  the  proportion  of  matter 
insoluble  in  hydrochloric  acid,  the  soluble  silica, 
alumina,  iron  oxide,  lime,  magnesia,  and  sulphates 
are  determined  in  the  concrete,  aggregate,  and 
cement  respectively,  and  the  results  are  calculated 
to  percentages  on  the  calcined  samples.  Thus,  if 
the  aggregate  consists  of  96-20%  insoluble  residue 
and  3-80%  soluble  matter,  and  the  concrete  con- 
tains SO  -2  7  %  insoluble  matter,  then  the  concrete  con- 
tains 80-27+3-14  (the  corresponding  quantity  of 
soluble  matter)  =83-44 %  aggregate  and  1 00  -  83-44 
=  16-56%  cement,  and  corresponds  to  a  mixture 
of  1  :  504.  When  two  different  aggregates  are 
used  in  the  concrete,  the  probable  proportions 
in  which  they  have  been  mixed  may  be  estimated 
in  a  similar  manner.  If  the  raw  materials  used  for 
the  concrete  are  not  available,  some  of  the  particles 
of  aggregate  should  be  picked  out  of  the  crushed 
concrete  and  tested  for  calcium  carbonate  and 
other  substances  soluble  in  hydrochloric  acid. 
If  this  is  present,  a  further  estimation  of  the 
amount  of  limestone,  pumice,  or  clay  ironstone 
present  is  impossible.  If  the  aggregate  is  almost 
pure  quartzose,  the  proportion  present  is  cal- 
culated by  assuming  that  the  insoluble  matter 
in  the  concrete  is  derived  wholly  from  the  aggregate 
and  the  soluble  matter  from  the  cement.  As  a 
check,  the  soluble  ingredients  should  be  coin- 
pared  with  the  analysis  of  normal  Portland  cement. 
If  they  agree,  it  is  probable  that  the  estimation  of 
the  composition  of  the  concrete  will  be  sufficiently 
correct;  otherwise,  it  may  be  impossible  to 
estimate  tbc  latter.  If  the  manufacturer  of  the 
cement  can  be  ascertained,  it  will  usually  be 
sufficiently  accurate  to  obtain  a  sample  of  cement 
from  him  and  to  use  t  Ins  as  t  lie  basis  for  calculation. 
In  some  cases,  it  is  sufficient  to  substitute  the 
analysis  of  an  average  cement.  The  estimation 
of  the  volumes  of  sand  and  cement  used  in  the 
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manufacture  <>f  a  riven  sample  of  hardened  eon- 
crete  is  far  lass  reliable  than  that  of  their  per- 
centages by  weight. — A.  B.  S. 

[Reinforced    concrete;     Cracking    of by    eaU 

water.  J.  L.  Harrison.  Bull.  Bureau  of  Public 
Work*.  Philippine  Islands.  Oct.,  1916.  Eng. 
ami  Min.  J.,  191(5,  102,  1010—1020. 

Tmk  cracking  of  numerous  structures  of  rein- 
forced concrete  was  traced  to  the  presence  of 
sodium  chloride  introduced  by  the  us.'  of  brackish 
water  or  unwashed  beach  sand  and  gravel  in  the 
concrete  mixture  or  by  the  use  of  salt  water  For 
wetting    down    the    freshly    set    material.     The 

failures   u caused  apparently   by   the   bursting 

action  of  iron  oxide  formed  in  continuously 
increasing  quantity  around  the  embedded  metal, 
this  being  rendered  possible  by  the  alternate 
production  and  decomposition  of  ferric  chloride 
under  the  prevailing  climatic  conditions. — W.K.I".  I '. 

M  "mi;  ffete  mdhod  nf  fireproofing  —  .  Engin. 
lice..    1915,   72,  717.    Bull.  Agric.  Intell..    1916, 

8,  mm. 

The  following  method  of  fireproofing  shingles  has 

been    tested    at    the    Forest    Products    laboratory, 

Madison,  Wis..  U.S.A.  : — The  air-dry  shingles  are 
first  impregnated  with  a  solution  of  borax  and 
dried  in  the  stove  until  their  moisture-content  does 
not.  exceed  10%.  Subsequently  they  are  impreg- 
nated with  a  solution  of  zinc  chloride,  whii  h  forms 
a  deposit  of  zinc  borate  in  the  pores,  and  again 
stove-dried.  The  zinc  borate,  being  insoluble, 
resists  exposure  to  running  water  and  exerts  a  fire- 
proofing effect  by  hieing  at  a  high  temperature 
and  covering  the  wood  fibres  with  a  protective 
coating.  Tlie  treatment  can  only  be  applied  by 
means  of  a  costly  plant,  including  provision  for 
impregnating  the  wood  under  high  pressure,  and 

consequently    is   only   available   On   a    large   scale. 

In  a  fierce  (ire  the  treated  shingles  burn,  but 
without,  (lame,  thus  avoiding  the  danger  of  spread- 
ing the  fire  by  falling  sparks. — j.  p.  is. 

Patents. 

Refractory  bricks  and  cement ;  Manufacture  of . 

T.  Twynam,  Redcar.  Bng.  Pat.  102,386.  Jan.  3, 
1010.     (Appl.  No.  2  of  1016.) 

Mag.vk.sitk  or  dolomite  is  mixed  with  3 — 5%  of 
neutral  slag  wool  preferably  high  in  alumina, 'and 
then  ground,  or  it.  may  be  ground  dry  in  a  ball 
mill  and  afterwards  mixed  With  the  slag  wooj  and 
then  made  into  bricks  in  the  customary  manner. 
Owing  to  the  slag  wool,  the  shrinkage  of  the  bricks 
is  very  small  and  they  remain  true  to  shape. 
Bricks  of  lesser  porosity  are  produced  bj  adding 
20 — .'i0"o  of  highly  shrunk  magnesite  to  the  ground 
mixture,  or  the  porous  bricks  may  be  ground  and 
then  re-made  into  bricks.  A  mixture'  of  magnesite 
at  del. .mile   with   a — 10%   of   slag   wool    makes   a 

ljcknI  cement  for  repairing  the  interior  of  metal- 
lurgi<  a]  furnaces.     The  use  of  the  slag  woo]  avoids 

the  n ssit  y  of  burning  the  magnesite  cr  dolomite 

atsuc  h  high  temperatures  as  areot  herw  isc  required 
(Cf.   Bng.  Pats.    15,163  and   16,237  of   1915:  this 
.1.,  loni.  1261.)— A.  B.  S. 

Compositions  for  paving  and  building  purposes.  J. 
Gibb.  Glasgow.  Bng.  Pat.  102,522,  July  3, 
1916.     (Appl.  N...  hi  t  of  1016.) 

Sawdust  tree  from  luge  chips  is  soaked  in  water 
tor  24  boms  and  mixed  With  at  least  half  its 
volume  of  Portland  cement  and  sufficient  water  to 
produce  a  consistency  similar  tic  that  of  mortar. 

Small  Stone  I  hips  or  sand  mas    be  added  il  ,< 

The  material  may  be  moulded  into  blocks  Or  laid 


in  8itu.  The  product  forms  a  durable,  heat-resisting 
and  resilient  paving  and  building  material  of  great 
strength  ana  homogeneity  and  capable  (when 
used  for  paving)  of  reducing  skidding  and  slipping 
and  of  dec  leasing  the  noise  of  traffic.  It  is  lightoi 
than  granolithic  or  concrete,  yet  equally  dura  hi- 
it  does  not  "  sweat,"  and  nails  can  be  driven  into 
and  held  by  it. — A.  B.  S. 

Plastic  bind i no  composition  ;  Process  oj  preparing 

a .     J.    G.    Vail.    Chester,    Pa.     U.S.    Pat. 

l,200,or,t;,Xov.28,1916.DateofappL,June29.1815 

An  emulsion  of  an  alkaline  solution  of  a  silicate 
and  a  bituminous  product  is  formed  by  equalising 
the  viscosities  of  the  substances  and  then  mixing. 
The  viscosity  of  the  sodium  silicate  may  I 
increased  by  incorporating  stone  screenings  there- 
with ;  the  viscosity  of  the  bituminous  product  may 
be  lessened  with  a  suitable  solvent.— T.  H.  B. 

Building  material;  Artificial and  method    or 

producing  the  same.  L.  Kern,  Hamburg,  tier 
many.  U.S.  I 'at..  l,200,r>45,  Nov.  28,  L9M. 
Date  of  appl.,  June  22,   1014. 

Wit  infusorial  earth  and  fusible  day  are  mixed 
in  such  proportions  that  the  product  melts  at 
050°— 050°  O.  The  mixture  is  moulded  and 
pressed  into  bricks,  which  are  dried  in  a  current  of 
air,  burned,  and  then  cooled  quickly.  The  brick- 
prod  need  are  porous,  fireproof,  and  of  low  specific 
gravity. — A.  B.  S. 

Diatamai -eiais  carlh  ;  Process  for  prodxtcing  arlitU- 

from .     L.  Kern,  Hamburg,  Germany.     U.P. 

Pat.  1,206,546,  Nov.  28,  1910.  Date  of  appl.. 
May  15,  1915. 

Diatomac  leu  s  .arth  "and  its  compounds"  are 
mixed  with  hydrochloric  a.  id  so  as  to  convert  arc- 
metallic  compounds  preseid  into  chloride,  t! 
lire  .duet  being  moulded,  partly  dried,  and  then 
burned  sec  as  to  convert  the  metallic  chlorides  int.. 
oxides. — A.  B.  S. 

A" (7)i  or  oven  [for  bricks].  L.  Kern,  Hambur. . 
Germany.  U.S.  Pat.  1, 200,017,  Nov.  28,  1916. 
Date  of  appl.,  Jan.  4,  1910. 

A  Titirt.i;  stage  vertical  oven  is  provided  wi> 
pearforations  in  each  of  the  three  crowns,  so  that 
heat  from  a  furnace  in  the  lower  part  of  the  oven 
may  rise  vertically  through  il  and  pass  out  at  tic 
top.  The  lowermost  stage  forms  the  combustion 
chamber,  the  ones  above  contain  the  goods  to  b 
burned.  Dampers  are  provided  to  edivesrt  some  of 
the   heat    to   the   sides   of   the   burning   chambers. 

—A.  U.S. 

Furnace-lining  material  and  process  for  prepari 
some.     ('.  .1.  Uarr,  Birmingham,  Ala.,  Assignor 
to  A.  S.  Davison  Co.,  Pittsburgh,  Pa.     U.S.  Pat. 
l,206,771,Nov.28,1916.Dateofappl.,Dcc.20,1914. 

Grains  of  non  iluxing  refractor]  material,  such  a- 
dolomite,  are  roasted  in  a  rotary  kiln  find  a  \em 

refractory  material,  such  as  pulverised  slag.  )- 
blown  into  the  discharge  end  of  (.he  kiln.  Ik 
temperature  maintained  at  that,  end  being  such  a- 
will  cause  the  pulverised  material  to  fuse  and  coat 
separately  the  grains  of  dolomite  with  a  non- 
cohesive  envelope,  so  that  when  the  pie. duet  i- 
formed  into  a  granular  lining  of  a  furnace-,  the 
fusible  coating  serves  to  bind  togethei  the  grains 
of  refractory  materia]  to  a  permanent  ma.ss  on 
exposure  to  the  heat  Of  the  furnace. —  J.  P.  U. 

ding  material;  Manufacture  of .  T.  Giirtk  - 

Kl.  ln/.s,  hachwitz.  (br.  Pat.  295,013,  Apr.  7, 1914. 

Burnt  clay,  kaolin,  or  other  material  contain- 
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alumina  and  silica,  is  mixed  with  a  calcareous 
binding  medium,  and  hardened  by  treatment  with 
steam  under  pressure. — A.  8. 

Coating     composition     [for     concrete].     U.S.     Pat 
1,189,550.     See  XIII. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Oerman  iron  industry  in  1915 — 1916.     Z.  angew. 
ii.,  191G,  29,  Wirtschaftl.  Teil,  697. 

In  the  period  July  1,  1915,  to  June  30,  1916,  the 
production  of  pig  iron  in  Germany  was  12,756,000 
metric  tons,  as  compared  with  10,633,000  tons 
in  1914-15,  an  increase  of  20%;  the  1915-16 
production  amounted  to  67%  of  that  of 
1913-11,  the  highest  previously  recorded.  The 
steel  production  was  14,790,016  tons  in  1915-16, 
as  against  11,752,627  tons  in  1914-15,  an  increase 
of  25-8%,  find  82-6%  of  the  highest  production 
previously  recorded.  The  total  coal  production 
was  87-8  million  tons  in  1915-16,  as  against 
77  million  tons  in  1914-15,  and  the  available 
supply,  after  deducting  that  consumed  at  the 
mines",  was  68-4  and  60-6  million  tons  in  1915-16 
and  1911-15  respectively.  The  amount  of  steel 
rolling  mill  products  fell  from  3,393,537  tons  in 
1914-15  to  3,279,632  tons  in  1915-16.  The  year 
was  a  very  profitable  one  for  the  companies 
concerned.  In  nearly  all  cases  the  profits  were 
higher  than  any  previously  recorded — twice  and 
in  many  cases  three  times  as  much  as  in  the 
previous  year.  Dividends  were  increased  and 
large  sums  were  applied  to  writing  off  capital  and 
providing  special  reserves  in  preparation  for  the 
severe  competition  anticipated  after  the  war. 
The  high  profits  were  due  largely  to  increased 
prices.  Female  labour  and  workers  from  occupied 
enemy  territories  have  been  used  in  an  increasing 
degree  during  the  past  year. 

Nickel  in  iron  ores ;    Determination  of .      P. 

Govitz,  Met.  and  Chem.  Bng.,  1916,  15, 682—683. 

The  following  method,  using  diinethylglyoxime, 
is  accurate  and  reasonably  rapid,  and  the  removal 
of  other  elements  is  not  necessary.  One  grm.  of 
finely  powdered  ore  (100 — 120-mesh)  is  dissolved 
in  10  c.c.  of  nitric  acid  (sp.gr.  1-42)  and  10  c.c.  of 
hydrochloric  acid  (sp.gr.  1-2).  quantities  to  be 
varied  to  suit  the  nature  of  the  ore  ;  sufficient 
nitric  acid  must  be  used  to  oxidise  all  reduced 
metals,  particularly  ferrous  iron.  After  cooling, 
10  r.r.  of  sulphuric  acid  (sp.  gr.  1-84)  is  added, 
and  the  solution  evaporated  till  copious  white 
fumes   appear.      The   nitric   acid   must   be   com- 


pletely expelled  or  it  will  interfere  in  later  stages. 
The  solution  is  cooled,  treated  first  with  30  c.c. 
of  water,  then  with  2  to  3  c.c.  of  hydrochloric  acid, 
heated  for  10  to  15  minutes,  and  5  grins,  of  citric 
or  tartaric  acid  added.  The  solution  is  filtered, 
the  filtrate  diluted  to  125  c.c,  and  neutralised  with 
ammonia.  If  on  passing  the  neutral  point  the 
solution  is  brown,  enough  citric  acid  is  added  to 
produce  a  green  colour.  After  adding  a  few  drops 
of  hydrochloric  acid  to  make  barely  acid,  and 
heating  to  70° — 85°  C,  the  nickel  is  precipitated  by 
adding  20  c.c. of  dimethylglyoxime  reagent  (8  grms. 
dimethylglyoxime  in  1  litre  ethyl  alcohol)  ;  the 
solution  is  stirred  constantly  and  allowed  to  boil. 
The  precipitate  is  collected  in  a  weighed  Gooch 
eracible,  and  dried  in  an  oven  at  110°  0.  for  45 
minutes;  tho  dried  precipitate  contains  20"31°' 
Ni.— T.  H.  B. 


Cobalt   ores  ;     Occurrence   and  utilisation   of . 

Bull.  Imp.   Inst.,    1916,   14,  417—437. 

The  chief  cobalt  minerals  are  enumerated  and 
particulars  given  of  the  distribution  of  cobalt 
ores  throughout  the  world.  In  the  Cobalt  district 
of  Ontario,  Canada,  the  chief  producing  centre, 
cobalt  and  nickel  occur  in  association  with  rich 
arsenical  silver  ore.  During  1904 — 1914  the  total 
production  of  cobalt  in  this  dstrict  was  8007  tons, 
valued  at  £425,273  ;  and,  prior  to  the  outbreak 
of  war,  sufficient  ore  was  produced  to  provide  over 
1500  tons  of  cobalt  oxide  annually,  the  world's 
consumption  of  the  oxide  being  then  estimated 
at  only  300  tons  per  annum.  In  the  form  of 
smalt,  Thenard's  and  cerulian  blues,  Rinmann's 
and  turquoise  greens,  Indian  yellow,  cobalt  brown, 
etc.,  cobalt  compounds  are  employed  as  pigmente, 
and  in  ceramics  and  other  arts  and  industries, 
while  the  soluble  salts  form  the  basis  of  sym- 
pathetic inks.  Until  recent  tunes  metallic  cobalt. 
was  not  employed  industrially  to  any  extent, 
but  the  researches  of  Kalmus,  instituted  by  the 
Canadian  Department  of  Mines  in  1912  and  still 
in  progress,  have  already  resulted  in  a  better 
knowledge  of  the  properties  and  possible  applica- 
tions of  the  metal  (see  this  J.,  1914,  253,  261  ; 
1915,  180,  619  ;  1016,  1113).  Cobalt  has  been 
employed  with  success  in  the  preparation  of 
high  speed  steels,  the  latter  containing  4  %  Co 
in  addition  to  tungsten  and  chromium.  Cobalt- 
chromium  alloys  of  the  "  stellite  "  type  (Co  75, 
Cr  25%)  are  much  used  for  "stainless"  cutlery 
on  account  of  their  hardness  and  resistance  to 
acids  ;  the  hardness  is  further  increased,  and  th* 
alloys  rendered  suitable  for  high-speed  tools,  by 
the  addition  of  tungsten  and  molybdenum. 
"  Cochrome,"  an  alloy  similar  to  ruihrome  but 
containing  cobalt  instead  of  nickel,  is  in  some 
respects  superior  to  nichrome  for  electric  heating 
elements,  being  less  readily  oxidised  and  having 
a  higher  melting  point.  Light  alloys  of  aluminium 
and  cobalt  (Co  9—10%)  have  a  coarsely  crystaDjn*' 
structure  and  a  tensile  strength  little  more  thaii 
that  of  aluminium  ;  by  the  addition  of  0-8 — 1-2% 
of  tungsten  or  molybdenum  the  structure  if 
refined  and  the  strength  increased  to  2  or  3  times 
that  of  aluminium.  Such  alloys  work  and  polish 
well,  are  very  stable  in  air,  and  have  a  specific 
gravity  between  2-8  and  2-9.  An  amalgam  of 
cobalt  Ls  used  in  dentistry. — W.  E.  P.  P. 

Antimony  ores  ;   Occurrence  and  utilisation  of . 

Bull.  Imp.  Inst.,   1910,   14,  389—417. 

Particulars  are  given  of  the  occurrence  ol 
antimony  ores  throughout  the  world,  togethei 
with  statistics  of  imports  into  the  United  Kingdom 
during  1912 — 1915  and  of  the  world's  pro- 
duction of  antimony  ore  and  metal  during  1911 — 
1914.  Prior  to  the  war  most  of  the  antimony  ore 
imported  into  this  country  came  from  Australia 
and  China,  whilst  large  quantities  of  crude  anti- 
mony metal  and  regulus  were  imported  from 
Mexico  and  China.  Thus,  in  1914,  2711  and  4367 
tons  of  ore,  valued  at  £38,701  and  £33,911,  wer< 
imported  from  Australia  and  China  respectively, 
while  1294  and  1543  tons  of  crude  antimony  and 
regulus,  valued  at  £21,857  and  £46,500,  wew 
imported  from  China  and  Mexico  respectively. 
During  1915  considerable  amounts  of  ore,  crud« 
metal,  and  regulus  were  also  imported  from  other 
countries,  of  "which  Algeria,  Peru,  Chile,  Bolivia. 
Argentine  Republic,  Victoria,  New  South  Wales, 
and  Canada  were  the  chief  producers.  The  totaj 
imports  of  ore  and  of  metal  plus  regulus  in  191.' 
were  22,569  and  1691  tons,  valued  at  £542,631 
and  £215,109  respectively  ;  the  i  orrespondinp 
figures  for  1914  were  9179  and  3515  tons,  valued 
at  £90,760  and  £86,374  respectively.  For  the 
production  of  metal   for  munition  purposes,  the 

o  3 


88 


Cl.  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.    [Jan.  Si,  1917 


purchase  of  stibnite  ores  is  conducted — by  agree- 
ment with  the  Ministry  of  Munitions — on  the 
basis  of  lis.  per  unit  per  ton  for  an  antimony 
eontent  of  00",',  or  over.  10s.  9d.  tor  55—60%  Sb, 
and  10s.  0d.  for  50 — .r)r>",,  Sb  j  these  gross  prices 
are  subject  to  a  discount  of  2j  %,  and  the  antimony 
content  of  an  ore  is  calculated  on  the  net  dry 
weight    received    at    the    buyer's    works,    less    a 

deduction  of  12  lb.  pi  r  ton  draft.  Ore  containing 
less  than  50";,  Sb  is  unsaleable  under  present 
circumstances  if  higher  grade  stibnite  is  available. 
Lead,  bismuth,  arsenic,  copper,  and  zinc  are  con- 
sidered objectional.li'  impurities  and  penalised  as 
follows.  For  each  0-1%,  or  part,  of  lead  above 
0-3  and  up  to  1-5%  (the  maximum  permissible), 
a  deduction  of  5s.  per  ton  is  made  :  7s.  6d.  per  ton 
s  deducted  for  each  0-1%,  or  part,  of  arsenic  or 
copper  above  0-1  and  up  to  0-5%;  if  zinc  or 
bismuth  is  present  in  more  tl  in  traces  the  ore  is 
subject  to  heavy  deductions  depending  largely 
on  the  other  constituents  of  the  gangue.  Silicious 
ores  are  preferred  to  those  of  a  pyritic  character. 
Oxidised  ores  containing  less  than  50%  Sb  would 
probably  be  saleable.  Imt  the  deductions  from  the 
price  of  10-=.  (id.  per  unit  payable  for  5o".  stibnite 
would  be  Is.  for  each  unit  below  50  down  to  45, 
and  2s.  per  unit  below  45%.  Brief  descriptions 
are  given  of  the  concentration  of  stibnite  ores  by 
liquation,  smelting  by  the  English  and  the  sublima- 
tion processes,  and  the  refining  of  the  crude  metal. 
together  with  analyses  of  four  brands  of  refined 
antimony.  These  latter  contained  98-856 — 
99-760%Sb,  the  impurities  being  Pb  0-102— 0-718, 
Sn  nil— 0012.  As  0090 — 0-210.  Cu  0012— On  hi, 
iv  0-00-t — 0007.  Zn  0-023—0-034,  Xi  and  Co  nil— 
0  028,  and  S  0-078— 0-201%.  Metallic  antimony 
as  such  has  few  uses  :  ii  is  mainly  employed 
industrially  in  the  form  of  alloys,  of  which  anti- 
friction or  "  white  "  metal.  t\pe  metal,  hard  bad. 
and  Britannia  metal  arc  the  Chief  types.    -W.E.F.P. 


Monazite,  and  other  thorium  minerals  in  Ceylon  ; 

Recent  work   on .     Bull.    Imp.    Inst.,    1916, 

14,  321—309. 

The  work  of  the  Mineral  Survey  of  Ceylon  during 
1911 — 1915,  of  which  a  summary  is  given.  was 
devoted  mainly  to  searching  for  thorium-bearing 
minerals  on  the  west  and  south  coasts  and  in 
various  inland  districts.  Along  the  coast,  most  of 
which  is  bordered  by  shallow  water.  "  nambu  " 
— n  natural  concentrate  ol  heavj  minerals  (mainly 
ilmenite  and  magnetite  associated  with  monazite, 
garnet,  zircon,  rutile,  etc.)  varying  from  a  tilm  to 
several  feet  in  thickness  and  from  a  foot  to  several 

yards  in  width — was  found  at  many  points.      From 

Colombo  to  Dutch  Bay  Point  and  from  Puttalam 
to  Kudremalai  the  monazite  content  of  these 
deposits  was  generally  under  3%;  but  nambus 
containing  7,  9,  and  12",,  respectively  were  found 
at  the  mouth  of  the  tfahs  Oya,  near  Uarawila,  and 
near-    WYiaboda.    while    a    similar    deposit    near 

Kudremalai  contained  22%.  Between  Colombo 
and    Ilambantota   the   nimbus   were   black   or  red 

cording  as  ilmenite  or  garnet  predominated; 
although  nearly  always  present  in  the  former, 
monazite  was  seldom  found   in   the  latter.     The 

nambu  richest  in  monazite  (47-5%)  was  found 
near  Bentol.i  ;  thi^  materia]  contained  ThO  1-15, 
0e,O„etc.,  29  91,  and  rj.O.0-18%,  and  on  further 
oncentration  yielded  a  high-grade  monazite  sand 
comparing  favourably  with  that  now  largely 
exported  fromTravancore  and  containing  9  %-  10' 
ThO,.  The  alluvial  deposits  and  gravels  ol  the 
Hatnapura.  Kelani  Qanga,  and  Sitawaka  Qanga 
districts  were  investigated  by  boring,  etc.,  and 
although  many  of  the  samples  were  found  to 
contain  monazite.  tborianite.  gold,  and  L'e-m- 
-tnne.s  the  amounts  wen.  too  small  to  permit  of 
profitable  extraction.  On  the-  Moon  Plain-  in  the 
N'mvara  Eliya  district,  the  source  of  a  nambu  rich 


in  monazite,  xenotime,  corundum,  and  zircon 
(tin-  first  two  containing  uranium)  was  traced  to  a 

itito  dyke  the  richer  parts  of  which  were 
found  to  contain  810  grms.  of  monazite  per  metric 
ton.  An  acid  rock  of  the  granulate  type,  con- 
taining a  small  proportion  (20  grms.  per  ton)  of 
monazite,  was  also  f<  and  in  this  district  j  and  it  is 

considered  probable  thai  the  granular  monazite 
so  widely  distributed  in  the  alluvial  gravels  of 
Ceylon  is  derived  from  similai  rocks  of  the  granulate 
series  and  not  from  the  pegmatite  intrusions. 
From  a  close  examination  of  the  Bambarabotuwa, 
Denawak  Ganga,  and  Walawe  Ganga  districts, 
from  which  thorianite  and  thorite  were  formerly 
obtained  as  by-products  in  native  geixuning 
■ns,  it  is  concluded  that  the  production 
can  be  renewed  only  by  exploiting  the  thorianite- 
bearing  lodes  in  these  localities,  various  thorian- 
ite-bearing  veins  at   Niralgama   and   Moddegama 

were  investigated,  and  generally  found  to   be  ira- 

remunerative  or  unworkable  under  prevailing 
conditions;  the  Yalkumbura  district  was  also 
prospected  for  thorium  minerals  with  similar 
results.— W.  E.  F.  P. 

Use    of    pulverised    fuel.    Midlife  Id    and    Fuller. 
See  IIa. 


Patents. 

Iron  and  ttc'l  :  Method  oi  changing  the  compoi 

of .     B.  Ford,  Philadelphia,  Pa.     l.s.  Pat. 

1.2(15. til  l.Nov. 2  1.1910. Date  of  appl...\ug.3,1909. 

A  .mass  of  medal  is  melted  and  completely  decar- 
burised,  and  a  second  mass  is  "  supcrcirhuriscd 
to   saturation,"   the   masses    being   then    mixed    in 

§  redetermined  quantities  to  give  iron  or  steel  of  a 
eflnite  carbon  content. — B.  N. 

Iron    ores;    Preventing    disintegration    of on 

unletting.  "  Phoenix  "  A.-G.  fur  Bergbau  und 
Hiittenlx  1  lieb,  Abt.  IToerder-Yci.in.  Jloerde. 
Ger.  Pat.  295,322,  Mar.  11,  1016. 

The  tendency  of  many  iron  ores,  especially  oolitic- 
ores,  to  disintegrate  when  treated  in  the  blast- 
furnace, etc.,  '.in  be  inhibited  by  slow  drying  of 
the  ore.  e.g.,  by  heating,  or  by  means  of  a  current 
of  warm  air  or  gas  :  the  heating  may  be  continued 
until  the  combined  hydrate-water  is  also  removed. 

—A.  S. 


and  art  oi  firing  the  same. 
Eng.   Pats.   17,902, 


Furnaces  ;  Crucible 

J.  and  ('..   Keith.  London 

Dec.  22.  1915,  and  8793,  June  22,  P.'IO. 
Tin-:  furnace-,  which  has  a  stand  for  the  crucible 
that  can  be-  raised  or  lowered,  or  an  inner  lining 
that  can  be  raised  cm-  lowered,  is  heated  by  a  mix- 
ture of  gas  and  air  which  is  preheated  during  its 
passage  through  a  pipe  placed  in  the  waste  gas 
Hue.  The  gas  burns  from  a  number  of  tangential 
nozzles  inclined  upwards,  which  project  into  a 
circumferential  channel  of  increasing  e  ross  section 
at  the  upper  part  of  the  furnace  ;  the  hot  products 
of  combustion  impinge  on  the  cover  <>f  the  furnace 
and  are  reverberated  <>u  to  the  crucible  and  pass 
down  between  tie-  latter  and  the  furnace  liner  to 
tin-  waste  gas  Hue  below.     The  space  between  toe 

furnace'  liner  and  the  crucible  is  made  as  narrow 
as  possible  to  economise  fuel.  To  prevent  ovar- 
heacing  ol  the  gas  nozzles,  the- latter  are  thermally 
connected   to   the   exterior  wall   cf   the   furnace. 

— \Y.  II.  C 


Mil, lis    from    liquids;     [Electrolytic  \    in 
apparatus  fo  ing .     ('.   I 


trocess   and 

Holland, 


New  York,  Assignor  to  Metals  Electro-Recovery 
Co.  I'.s.  Pat.  1,205.207,  Nov.  21,  1916.  Date 
of  appl.,  Dec.  10,  L918. 

Tin-:  liquid  is  passed  from  a  tank  into  a  receptacle, 
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open  at  the  top,  containing  a  series  of  plates  near 
the  bottom  as  electrodes,  and  an  electric  current 
is  passed  through  the  liquid,  the  current  being 
intermittently  reversed  by  a  suitable  pole  changer. 
Hydrogen  is  liberated,  and  the  minute  particles 
of  metal  are  carried  by  the  gas  to  the  top  of  the 
liquid,  the  flow  of  the  latter  also  carrying  the 
particles  of  suspended  metal  which  have  been 
released  from  the  electrcdes  by  the  reversal  of  the 
current.  The  liquid  overflows  into  a  trough  at  the 
side  of  the  tank  and  thence  flows  into  a  settling  tank, 
in  which  the  metal  is  separated,  and  the  sediment 
is  passed  into  a  leaching  tank.  This  is  also  in 
connection  with  a  cyanide  tank.  The  sediment 
is  treated  with  cyanide  solution,  and  the  solution 
is  passed  into  a  recovery  tank,  provided  with  a 
series  of  anodes  and  cathodes  in  baffle  formation, 
where  it  is  subjected  to  electrolytic  action.  The 
slime  is  separated  from  the  electrolytic  deposit, 
and  the  liquid  portion  from  the  slime  is  returned  t <  > 
the  cyanide  tank  for  recovery  of  the  cyanide 
solution. — B.  N. 

Ores  and  other  products;    Leaching- 


Ingots  ;   Method  of  making 
York 


J.  E.  York,  New 
U.S.    Pat.    1,206,188,    Nov.    28,    1910. 


Date  of  appl.,  Mar.  21,  1913. 

Met.vl  in  "piece  form  "  is  inserted  into  the  zone 
of  the  ingot,  where  "  pipes  "  and  segregations 
occur,  whilst  the  metal  in  the  interior  is  mobile, 
and  the  metal  is  gradually  displaced  to  fill  the 
"  pipes,"  at  the  same  time  expelling  the  portion 
containing  the  segregations  to  the  exterior. 
Metal  is  fed  in  to  compensate  for  the  portion 
flowing  into  the  cavities,  and  the  extruded  metal 
is  heated  at  the  issuing  point  to  maintain  its 
mobility—  B.  N. 

Pickling  process  (for  copper).  E.  F.  Hitch,  Assignor 
to  Western  Cartridge  Co.,  East  Alton,  111.  U.S. 
Pat.  1.206,220,  Nov.  28,  1916.  Date  of  appl., 
Aug.  25,  1916. 

Copper  and  metals  containing  copper  are  cleansed 
by  pickling  in  a  bath  containing  sodium  bisulphate 
and  an  oxidising  agent,  such  as  sodium  bichromate. 

—B.N. 

Vanadium   ores;     Lixiviation   of with    alkali 

tulphide  solution.    O.  Fester,  Breslau.    Cur.  Pat. 
294,932,  June  23,  1914. 

Th»  ore  is  treated,  in  a  counter-current  apparatus, 


with  an  aqueous  solution  of  alkali  sulphide, 
polysulphide,  or  hydrosulphide,  with  or  without 
the  application  of  heat  and/or  pressure.  The 
resulting  alkali  vanadate  solution  is  purified  by 
t  reatment  with  chlorine  or  other  similar  oxidising 
.   agent,  and  then  treated  in  the  usual  way. — A.  S. 

'  Rabbling  appliances  for  mechanical  ore  roasting 
furnaces.  J.  Harris.  Sheffield.  Eng.  Pat.  102,591. 
Aug.   17,   1916.     (Appl.  No.   11,650  of  1916.) 

i    Metallic     deposits;      Process     of    producing . 

F.  A.  Boux.  Assignor  to  Soc.  L'Aluminium 
Francais.  Paris.  U.S.  Pat.  1,207,218,  Dec.  5. 
1916.     Date  of  appl.,  Jan.   19,   1914. 

See  Ft.  Pat.  164,721  of  1913  ;   this  J.,  1914,  599. 

Silvering  or  gilding  metal  articles  ;   Preparation  for 
— .    A.  Dalby,  London.    U.S.  Pat.  1,20S,507, 


.  J.  F. 
Rothwell  and  H.  B.  Lowden,  Assignors  to 
Colorado  Iron  Works  Co.,  Denver,  Colo.  U.S. 
Pat.  1,205.936,  Nov.  21,  1916.  Date  of  appl., 
June  3,  1912. 

In  a  continuous  leaching  process  a  mixture  of 
solids  and  solvent  is  agitated  in  a  suitable  vessel, 
a  portion  of  the  mixture  being  continuously 
withdrawn  during  agitation  and  passed  to  a 
following  vessel,  whilst  a  substantially  clear 
solution  is  continuously  passed  to  a  preceding 
vessel. — B.  N. 

Sinlerinq  fine  ores,  flue-dust,  purple  ore  and  the  like  ; 

Process  for- -.     C.  Giesecke,  Bad  Harzburar, 

Germanv.    U.S.  Pat.  1,205.944,  Nov.  21,  1916. 
Date  of  appl.,  Aug.  30,  1916. 

Finely-divided  material  containing  iron  is  sin- 
tered by  first  mixing  and  agglomerating  the 
material  with  a  finely-divided  fuel,  and  with  slimes 
containing  a  high  proportion  of  clay,  and  the 
agglomerated  material  is  subjected  to  pressure 
to  form  it  into  more  or  less  regular  bodies.  Fuel 
is  distributed  in  the  form  of  small  lumps  over  the 
bodies,  and  in  the  interstices  between  them, 
in  a  sintering  furnace,  and  the  material  is  rapidly 
heated  and  cooled. — B.  N. 


Dec.  12,  1916.    Date  of  appl.,  July  22,  1916. 

See  Eng.  Pats.  8866  and  SS67  of  1915  ;  this  J. . 
1916,  1117. 

Ores,  slimes,  and  the  like  ;   Apparatus  for  the  water 

concentration  of .     W.  M.  Martin,  Redruth. 

U.S.    Pat.    1,207.312,    Dec.    5,    1916.     Date   of 
appl.,  June  22,  1915. 

See  Eng.  Pat.  15,442  of  1911  ;   this  J.,  1915,  620. 

Ores  or  the  like;  Apparatus  for  the  water  concen- 
tration of .     W.  M.  Martin,  Redruth.     U.S. 

Pat.  1,207,967,  Dec.  12,   1916.     Date  of  appl.. 
Jan.  24.  1916. 

See  Eng.  Pat.  2845  of  1915  ;    this  J.,  1915,  876. 

Concentration  of  ores.  H.  Lavers,  Camberwell, 
H.  H.  Greenway.  Melbourne,  and  A.  H.  P. 
Dowry,  Prahran,  Victoria,  Assignors  to  Minerals 
separation  American  Svnd.  (1913),  Ltd.,  London. 
U.S.  Pat.  1.208,334,  Dec.  12,  1916.  Date  of 
appl.,  Sept.  14,  1916. 

See  Fr.  Pat,  469,677  of  1914  ;  this  J..  1915.  35. 
No  frothing  agent  other  than  sodium  carbonate  is 
added. 

Cupola-furnace.  W.  Wagner,  Lodz.  Poland.  U.S. 
Pat,  1.208.416.  Dec.  12.  1916.  Date  of  appl., 
Feb.  17,  1913. 

See  Eng.  Pat.  5452  of  1913  ;   this  J.,  1913,  1016. 

Manufacture  of  briquette*  of  coal,  coke,  turf,  <■<>, 
or  other  ores,  or  the  like.  I'.S.  Pat.  1,207,180. 
See  Ha. 

Continuous  heating  furnace.     U.S.  Pat.   1,205,503. 
See  !ln. 


XL— ELECTRO-CHEMISTRY. 


Batteries  ;    Pocket  lamp 


.     K.  Arndt.  Chem.- 
Zeit.,    1916,    40,    1017—1019. 

The  dry  batteries  for  pocket  electric  lamps  are 
made  almost  exclusively  on  the  principle  of  the 
Leclanche  cell.  A  battery  of  three  cells  joined  in 
series,  gives  initially  a  voltage  of  about  1-5,  and 
will  yield  3  watt-hours  of  energy  at  a  continuous 
discharge  rate  of  0-2  amp.  The  capacity  of 
]  individual  batteries  varies  according  to  the  purity 
of  the  materials  used.  Impurities  tend  to  cause 
local  chemical  action  and  short  circuiting.  The 
following  measurements   were  made  on  different 
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varieties  of  carbon  powder  alter  compressing  at 
125  aim.  (16751b.  pereq.  inch). 


Nature  >j<  carbon. 

Ash 
content. 

Density. 

no  con- 
ily  (in 
rocal 
ohms.). 
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On  mi-ring  with  manganese  dioxide,  the  conduc- 
tivity is  greatly  Lowered.  A  determination  of  the 
.■mount  of  zinc  and  manganese  dioxide  entering 
into  chemical  reaction  during  the  production  of  a 
measured  amount  of  current,  showed  that  the 
■  amount  of  chemical  change  is  about  twice  that 
calculated  from  the  current  The  difference 
represents  the  loss  through  local  chemical  action. 
In  the  practically  exhausted  cell,  aboul  two-thirds 
of  the  manganese  dioxide  and  of  the  zinc  remains 
unaffected.  It  is  estimated  that,  in  Germany,  Ii0 
millions  of  these  batteries  are  manufactured 
annually,  representing  a  consumption  of  .'100  tons 
'>f  the-  constituent  materials.-  J.  .V  P. 

Electrolytic  oxidation  of  sulphurous  acid.     Thomp- 
son.    See  VII. 

Catalytic  decomposition  of  formic  acid  by  rhodium. 
Haas.     Sec  VII. 

Patents. 

Btecbric  arc  furnace.  ('.  W.  II  von  Eckermann, 
I.jusne.  and  I.  Bennerfelt,  Djorshohn,  Sweden. 
U.S.  Pat.  1.206,057,  Nov.  28,  1916.  hate  of 
appl.,  July  15,  1915. 

An  electric  are  furnai  e  with  a  horizontally 
elongated  crucible,  is  provided  with  several  sysl  ems 
of  electrodes,  each  system  being  located  in  a  plane 
perpendicular  to  the  longitudinal  axis  of  the 
furnace;  means  arc  provided  for  connecting  the 
electrodes  to  a  three-phase  alternating  current 
so  as  alternately  to  produce  ares  between  the 
electrodes  of  each  system,  by  connecting  each 
system  in  one  phase  of  the  circuit,  and  between 
the  electrodes  and  the  charge  in  the  furnace  by 
connecting  the  electrodes  in  x-oonnection  with  the 
i-hargc  as  neutral  point. — T.  H.  B. 

Purnacc  control  apparatus;    Electric .     J.  A. 

Seedo,  Schencctadv.  X.Y..  Assignor  to  lienoral 
Blectric  Co.   U.S.  Pat.  1,206,603,  Nov.  28    1916 
Date  of  appl.,  Apr.  12.  1916. 

In  an  apparatus  for  regulating  furnace  electrodes, 
the  electrode  is  mechanically  connected   to,  and 
moved  by,  a  reversible  electric  motor,  an  electro- 
magnetic device,  responsive  to  variation  of  energy 
hi  the  electrode  supply  circuit,  being  provided  for 
controlling  and  reversing  the  motor.      \  dvnamic 
braking  means  i  i  interlocked  with  tb 
tocloee  Iho  armature  eireuil  of  ' 
a  resistance,  in  order  to  brake  i  he  motor  when 
supply  circuit  is  open,  and  an  electromagnet  cut- 
out  is  provided  for  de-enet  motor  when 

the  voltage  of  the  current  in  t  he  •■]■■•  i  rode  circuit 
falls  below  a  predetermined  value.      B.N. 


AtcvmuUUom  ;    £,'/■ 


manga  i  des    and    of    manganese    dioxide, 

tivelv.  whilst  the  electrolyte  is  a  slightlj 
alkaline  solution  of  potassium  nitrate.  The  man- 
ganese oxides  may  be  used  in  the  form  oi  com- 
■i  blocks  or  in  combination  with  metaHii 
i i Hers.  In  these  accumulators  the  metalli  portions 
<i  att.u  ked  by  the  electrolyte  and  the  forma- 
tion of  active  oxygen  is  prevented. — W.  P.  S. 

Ultra-violet    rays;     Method    of    obtaining by 

spark  discharge.  ,1.  von  Kowalski-Wierusc, 
Fribourg,  Switzerland.  U.S.  Pat.  1.207,347, 
Dec.  5,  L916.    Date  of  appl.,  Apr.  10.  1914. 

See  Pr,  Pat.  168,215  of  I914;this  J.,  1914,  971. 


Manufacture    of  sodium    perborate. 
100,153.     See  VII. 


Eng.    Pat, 


.    M.  and    \.  Fetsi  her, 
Mergontheim.    tier.  Pat.  291,860,  Jan.   1),  I'.ill. 

Thh   ^lectrodos   consist    of   a    mixture   of   lower 


Manufacture     of     alkali     perborates.      Kng.     Pat. 
102,3.-.!i.     See  VII. 

Utilisation    of  aluminium    chloride,    residues    {from 
oil  refining].     U.S.   Pat.  1.206,874.     See  VII. 


XII.— FATS;    OILS;     WAXES. 

Arachis  oil;    Detection  of in  admu-tme  with 

olivi  oil.     it.  Biazzo  and  S.  Vigdorcik.     Annali 
Ohim.  Appl..  1916,  6,  179— Is.".. 

a  solution  "I  the  fatty  acids  from  20  grme.  ol 
the  oil  under  examination  in  200  c.c.  of  ether  in 
shaken  vigorously  for  6  mins.  with  60  C.C.  of  a 
:<0";,   aiiueous   solution   of   norma]   lead   acetate. 

The  lead   soaps  of  the  liquid  fatty  in  ids  dissolve 

in  the  ether,  whilst  the  insoluble  bad  soaps  of  tin- 
solid  aeids  form  an  intermediate  layer  between 
the  aqueous  solution  and  the  ether.  If  a  persistent 
emulsion  forms  in  the  aqueous  layer,  the  latter 
is  filtered  through  a  wel  liller  and  the  particles 
of  insoluble  soap  on  the  Biter  returned  to  the 
separating  funnel.  The  clear  etherevl  solution 
is  decanted  through  a  dry  Biter,  the  residual 
insoluble  lead  soap  washed  with  75  c.c.  of  ether, 
then  transfl  vied  to  the  filter  and  again  washed  with 
ether.  The  residue  on  the  tilt . - r  is  transferred  to 
a  separating  tunnel  with  200  c.c.  of  ether,  treated 
with  two  successive  quantities  of  100  c.c.  of  20% 
hvdrorhloric  acid,  the  ethereal  solution  of  thi 
lii..-1-at.-d  fatty  acids  washed  With  water,  dried. 
filtered,  evaporated,  and  the  residue  tested  for 
..la.  bidie   acid   b\    one   "'    the   known   methods. 

For  the  detection  nt  ai-ac  hidie  a,  id  the  authors  use 

the  method  of  Kreis  and  Both  (this  J.,  1913,  201) 
slightly  modified,  and  for  its  determination  the 
met  hod  oi  Tortelli  and  Ruggeri  (this  J.,  1898. 
B76).— A.  s. 

n  of — —  in  admixture  iciUi  olicr 
oil.  It.  Biazzo  and  S.  Vigdorcik.  Annali  Ohim. 
\].pb.  1916,  6,  185   -195. 

Tin-:  method  proposed  depends  upon  the  concen- 
tration •  i  id  by  means  of  the  process  of 
Fachini  and  Dorta  (this  J.,  1912,  397),  its  con- 
version  into  behenic  arid  by  hydrogenation,  and 
identification  of  the  behenic  acid.  The  fat  tj  ai  iib- 
from  20  c.c.  ol  the  oil  under  examination  are.  dis- 
solved m  180  c.c.  ol  anhydrous  acetone,  and  the 
solution   is  heated  nearly  to  boiling  and  treated 

with  20  C.C.  ol  .V     1   potassium   hydroxide  solution. 

Alt  i  cooling,  tin  precipitated  acid  potassium 
soap--  are  filtered  oil.  washed  four  times  with 
cold  acetone  (in  c.c.  each  time),  then  dissolved 
in  water,  decomposed  with  hydrochloric  acid. 
the    fatty    acid,    dissolved    in    ether.    Tb 
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thereal  solution  is  shaken  with  lead  acetate. 
-olution  and  the  insoluble  lead  soaps  treated  for 
the  detection  of  araehidic  acid  (see  preceding 
abstract).  The  lead  soaps  remaining  dissolved  in 
the  ether  are  decomposed  with  hydrochloric  acid, 
and  the  liberated  fatty  acids  in  ethereal  solution 
are  hydrogenatetl  in  presence  of  palladium  pre- 
pared by  Loew's  method  (tbis  J.,  1890.  550). 
The  hydrogenated  fatty  acids  are  subjected  to 
fractional  crystallisation  as  in  the  method  of 
■  is  and  Rxith  (this  J.,  1913.  201)  for  the  detec- 
tion of  araehidic  acid  :  if  the  least  fusible  fraction 
lias  a  melting  point  higher  than  71°  C.  the  presence 
.  >f  rape  oil  is  indicated. — A.  S. 

"  dolvines  ".  (Turkey-red  oils)  ;  Biological  valuation 

of  the  so-called .     R.  Kobert  and  W.  Greuel. 

Collegium,  1916.  261—266,  305—311.     Z.  angew. 
Chem.,  1916,  29,  Ref.,  505. 

Ukperiments  have  shown  that  indication?  of  the 

strength    and   action   of    commercial    Turkey-red 

;  can  be  obtained  from  experiments  with  blood 

corpuscles.     When    exposed     to     the    action     of 

Turkey-red  oil,  blood  corpuscles  dissolve  to  a  red 
liquid,  and  then  after  a  very  short  time  the  blood 
•  olouring  matter  is  decomposed  into  glutin  and 
tisematin,  and  a  turbidity  is  produced.  The  con- 
stituents of  Turkey-red  oil  producing  the  effects 
described  are  the  same  as  those  to  which  its  value 
in  the  dyeing  and  tanning  industries  is  due.  The 
sodium  salts  of  polyricinoleic  acids  resemble 
saponins  in  many  respects,  and  it  is  not  improbable 
that  saponins   could   be  used   as   substitutes   for 

l\irkey-red  oil  in  the  tanning  industry. — A.  S. 

fViter  content  of  margarine  prepared  from  hydro- 
genised  fats.     Brauer.     Sec  XIXa. 
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Patents. 

Titanic  oxide  products  [pigments];  Method  for  pror 
ducing  composite — — .  L.  E.  Barton,  Niagara  Pa  lis. 
Assignor  to  The  Titanium  Alloy  Manufacturing 
Co..  New  York.  U.S.  Pat.  1,205,144,  Nov.  21, 
1916.     Date  of  appl.,  Apr.  23,  1915. 

A  SOLUTION  of  titanic  sulphate  is  treated  with 
i  base,  such  as  (allium  hydroxide,  giving  an 
usoluble   sulphate,    and    the'  mixture   heated    to 

produce  a  mixed  precipitate  of  this  sulphate  with 
basic  titanic  sulphate.  Sulphuric  acid  may  be 
ulded    to    the    titanic    sulphate    solution    before 

adding  the  base,— B.  V.  S. 

faints.     A.  J.  Rossi,  Niagara  Falls,  and  0.  M.  E. 

Schroeder,  Rutherford,  N.Y.,  Assignors  to  The 

Titanium  Alloy  Manufacturing  Co.,  New  York. 

U.S.  Pats,  (a)  1,205,267,  (b)  1,205,268,  and  (C) 

1,205,209,   Nov.  21,   1916.      Dates  of  appl.,  (a) 

Nov.  19.  1912,  (b)  and  (c)  May  7,  1915. 

(a)   Amorphous    white    titanic    oxide    (TiO.,)    is 

>rporated,  without,  chemical  combination,  with 

■ther  substances  to  form  a   white  ]>;iint.      It  may 

also  be  mixed,  in  a  proportion  of  not  less  than 

96%,  with  iron  oxide  to  form  a  yellowish  or  bufl 

paint.     (B)  An  addition  of  white  lead  may  be  made 

to  paints  prepared  as  in  (A),     (o)  Zinc  oxide  may 

form  a  constituent  of  the  paints   claimed  in  (A). 

—a  a.  ,m. 

mpoaitioti  ;      Binding     and    coating .     C 

Ellis,  Montclair,  N.J.,  Assignor  to  Ellis-Faster 
Co.  U.S.  Pal.  1,189,540,  July  1.  1016,  Date 
Of  appl.,  Mar.  29,  1910. 

A    slow-tjRYTNO    "  pitchy  "    paint    for    iron    and 


steel-wcrk  is  made  up  of  guayule  resin.  80  ;  benzol, 
40  ;  Japan  drier,  20  ;  and  red  iron  oxide  (or  other 
pigment),  100  parts.  Another  paint-composition 
is  made  by  bciling  guayule  resin  with  0-5  to  1-0% 
of  litharge,  manganese  borate,  or  similar  drier, 
and  thinning  with  turpentine,  benzol,  etc. 
Guayule  resin  is  advantageously  used  where  ordin- 
ary paint  is  affected  by  the  liquids  with  which  it 
comes  in  contact.  Another  paint  consists  of 
guayule  resin.  75  ;  linseed  oil  cr  other  drying  oil, 
TO  ;  Japan  drier,  20  ;  turpentine,  45  ;  and  red 
iron  oxide,  100  parts.  An  elastic  paint  consists 
of  linseed  oil,  4  ;  guayule  resin,  4  ;  copal  resin,  1 ; 
and  turpentine,  3  parts,  coloured  with  white 
or  sublimed  lead,  zinc  oxide,  lithopone,  etc.  A 
paint  for  cement  is  made  up  of  Pontianak  resin,  3  ; 
guayule  resin,  1  ;  benzine,  4  ;  and  benzol,  2 
parts,  together  with  pigment,  and  Portland 
i  ement  as  a  thickener.  Guayule  resin  may  be 
stiffened  by  heating  it  with  3  to  5%  of  hydrated 
lime  or  zinc  o.\ide,  for  the  production  of  hard 
surfaces.  A  shingle  stain  is  prepared  from 
guayule  resin,  20  ;  copper  oleate  (or  copper  oxide 
dissolved  in  guayule  resin  at  140°  C),  1  ;  benzol, 
15  :  and  Japan  drier,  5  parts,  and  pigment.  For 
reinforced  concrete  protection,  a  paint  may  be 
prepared  by  adding  guayule  resin,  50,  to  melted 
Pontianak  resin  or  ordinary  rosin,  25,  then 
thinning  with  benzol,  50,  and  adding  Portland 
cement  50  parts.  A  steel  protective  dubbing  is 
obtained  by  dissolving  chromium  rcsinate,  1,  in 
guayule  resin,  10  parts,  and  tliimung  with  benzol ; 
or  tho  resin  may  be  treated  with  5 — 8  %  of  its 
weight  of  caustic  soda  in  aqueous  solution  and 
precipitated  with  chrome  alum.  A  priming  for 
cement  work  is  made  by  mixing  guayule  resin, 
10;  Pontianak  resin,  20  ;  fatty  acids  from  linseed 
oil,  5  ;    and  benzol,  15  parts. — E.  W.  L. 

Coating  composition  [for  concrete].  O.  Ellis,  Mont- 
clair,  N.J.,  Assignor  to  Ellis-Foster  Co.  U.S. 
Pat.  1.189,550,  July  4,  1916.  Date  of  appl., 
.luly  25,  1911. 

The  composition  consists  essentially  of  a  sub- 
stantial proportion  (20 — 35%)  of  uusaponifiable, 
resinous,  finish-forming  material,  such  as  Pontianak 
or  Jelutong  resin,  together  with  a  thinner,  such 
as  coal-tar  naphtha,  and  a  colloidal  "  bodying  " 
agent  such  as  vulcanised  oil  (e.g.,  vulcanised  tung 
oil).  For  example  (1)  Pontianak  re6in,  1  part, 
is  melted  and  thinned  with  light  coal-tar  naphtha, 
2  parts ;  (2 )  Pontianak  resin,  4  ;  ceresin  or 
rnontan  wax,  1  :  and  naphtha,  8  parts ;  (3) 
Pontianak  resin,  8  ;  spindle  oil,  1  ;  tung  oil,  1  ; 
and  naphtha,  about  16  parts.  (1)  For  a  glossy 
finish.  Pontianak  resin,  8  ;  kauri  resin,  2  ;  boiled 
tung  oil,  1;  fish  oil,  1;  and  naphtha,  6  parls. 
The  Pontianak  resin  may  he  either  raw  or  heat- 
treated  (e.g.,  for  one  hour  at  about  320°  C,  18  hrs. 
at  about  200°C.,  or  12  his.  at  about  230°  C). 
In  the  former  ease  the  coal-tar  naphtha  may  be 
replaced  by  petroleum  naphtha  to  tho  extent  of 
10 — 20%.  As  thickeners,  polymerised  tung  and 
other  oils,  aluminium  tungate,  tho  aluminium 
soap  of  fish  Oil,  rubber,  and  certain  waxes  are 
serviceable.  The  following  formula  is  illustrative 
of  a  thickened  composite  n  i    ;  I  purposes: — 

Jelutong  resin,  heat  treated,  25;  ceresin,  2; 
oil-soluble   compound    from    cotton-seed   oil   and 

sulphur  chloride,  S  ;  lung  acids.  III;  Japan  drier, 
1  ;  benzol,  30  ;  and  petroleum  benzine,  24  parts. 
Pigments  East  to  cement  alkali  may  be  used  to 
colour  the  composition.-  -     E.  W.  L. 

Preparation  [artificial  resin]  for  treating  teeth.  J.  V 
Albrecht,     Frankfort,    Germany.        U.S.    Pat; 

1,205,957, Nov. 28,1 9  16.  Date..  1  appl., Jan.4,  1913. 

A  solution  of  a  phenol  (resorcinol)  in  formalde- 
hyde is  diluted  with  a  viscous  retarding  agont 
(glycerin),  and  mixed  with  a  condensing  agent,  to 
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obtain  a  preparation  which  will  readily  penetrate 
into  the  smallest  cavities  in  the  teeth,  and  slowly 
harden  there,  at  the  temperature  <>f  (lie  body, 
without  liberating  any  objectionable  amount  of 
heat.— C.  A.  M. 


Elastic  compositions  for  printing  rollers.  I 'slier 
Walker,  Ltd.  and  C.  E.  Soane.  Fr.  Pat. 
480,900,  Feb.  5,  1910. 

See  Eng.  Pat.  2107  of  1915  ;  this  J.,  1010,  368. 

Manufacture  of  an  insoluble  a:o  dyestuff  [for 
preparation  of  lakes}.   Ger.  Pat.  295,025.   See  IV. 

Process    of   treating    resinous    woods.       U.S.    Pat. 
1,206,283.     See  V. 

Process    of   making    abrasive    icheels.       U.S.    I'at. 
1,208,330.     See  VIII. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Ceara  rubber  from  Nigeria.    Pull.  Imp.  Inst.,  1910, 
14,  382— 3S  I. 

Two  samples  of  Ceara  rubber,  prepared  from  latex 
tapped  by  the  Lewa  system  from  trees  growing 
in  the  (iovernment  plantation  at  Ankpa,  Bassa, 
Northern  Provinces,  Nigeria,  consisted  of  rough 
sheets,  and   were   valued  at  2s.   to  l_'s.    Id.   per  II). 

and  2s.  Id.  to  2s.  Oil.  per  lh.  respectively  in  London 
(with  plantation  Para  crepe  at  2s.  Id — 2s.  Id.  and 
3a.  4Jd.  per  lb.  respectively).  The  physical 
properties  of  the  samples  were  satisfactory  and 
the  analytical  results  were  :  loss  on  washing  5-3, 
and  8-0%,  on  original  sample;  and  caoutchouc, 
83-1,  84-7;  resins.  5-3,  6-3;  protein.  9-9,  7-7; 
and  ash,  1-7,  1*3%,  on  the  dry  washed  rubber. 
A  comparison  of  the  second  sample  with  planta- 
tion Para  sheet,  with  regard  to  their  behaviour 
on  vulcanisation  cave  the  following  results: 
time  of  cure  at  501b.  steam  pressure,  Ceara  50 
min.,  Para  sheet  70  min.  ;  tensile  strength, 
2330,  2300 — 2400  1b.  per  sq.  in.;  elongation 
847,  875%.  The  ages  of  tin-  trees  from  which  (lie 
two  samples  were  obtained  were,  respectively, 
:>  years  and  :'. — 1  years,  their  average  girth  being 
15  in.  and  IS — 20  in.  at  lift,  from  1 1  >  •  •  ground. 

K.  W.  L. 

Vulcanisation  teals.  I..  B.  Campbell.  Pull.  Dep. 
Vgric,  Ceylon,  1916,  No.  24.  India  Rubber  .1., 
1916,  52,  s:;i—  S32.     (Of.  this  J.,  1916, 1226.) 

Ax  investigation  has  been  carried  out  at  the 
Imperial  Institute,  on  the  effect  of  the  form  of 
i.iv  ion    rubber,   the   method    of   drying, 

and  '!!'■  effect  of  "overworking"  the  freshly- 
coagulated  rubber,  upon  time  of  vulcanisation, 
ile  strength,  elongation,  and  permanent 
set.  The  results  show  that  tin-  conversion 
..f  the  freshly-coagulated  rubber  into  crepe, 
lengthens  the  time  of  vulcanisation,  hut  that,  a 
further,  even  excessive,  "  working  "  of  tin-  rubber 
has  little  effect.  The  effect  upon  tensile  strength 
.mil  elongation  is  very  small.  Permanent  set  was 
satisfactorily  low  [1-90  3-44%)  in  each  case. 
■rii,-  method  ot  drying— in  air  at  ordinary  tem- 
perature, in  hot  air,  in  a  vacuum  dryer  -has 
i.i'v  little  effect   upon  tensile  strength  or  time  oi 

vulcanisation.      The  average  tensile  strength  of  all 

samples  i  lamined  was  fully  equal  to  tii.it  of 
specimens  of  lust  hard  Para  ;  the  average  elonga- 
tion at  break  was  onlj  \  ery  slightly  lower. — E.W.L. 

I' ulcaniscd  rubber:  Relationship  of  mechanical  to 
chemical  properties  <>f  — .  D.  Spent  e.  India 
Rubber  J.,  1616,  52,801.     (Of.  this  J.,  1910,  560.) 

Hxphhimknts   made   during   the   past   few   yean 


indicate  that  the  combined  sulphur  at  "  optimum 
cure"  in  the  case  of  ilcica  plantation  rubber  is 
a  remarkably  constant  quantity,  equal  on  the- 
average  to  approximately  2-8 — 8%.  Where  mor< 
than  this  amount  of  combined  sulphur  has  been 
found,  either  the  method  of  vulcanisation  is  at 
fault,  or  the  means  of  determining  the  "optimum 
cure"  is  inaccurate.  Where  the  time  of  cure  is 
prolonged,  higher  combined  sulphur  at,  the 
"  optimum  "  point  will  probably  he  found  : 
depolymerlsation,  requiring  an  increase  in  cur. 
to  bring  the  rubber  up  to  the  apparent  physical 
optimum,  leads  to  an  increase  in  combined  sulphur 
over  the  amount  given  above.  The  rubber  is 
nevertheless  over-cured.  The  constancy  of  the 
value  for  combined  sulphur  leads  the  author  to 
regard  the  relation  between  rubber -and  sulphur 
as    stoichiometric      It    has     been    observed     that 

the  physical  properties  of  pure  balata  undergo. 
on  vulcanisation,  a  sudden  change  in  the  direction 
of  those  of  rubber,  at  a  combined  sulphur  content 
of  about  3%.— K.  W.  L 

Patent. 

Rubber     composition     and     art     of     manufacture  f 

Dental .  S.  G.  Supplee,  E.  Orange,  N.J.,  anil 

C.  J.  R.  Kngstrom.Los  Angeles.  Cal.     U.S.  Pat. 
1.20 1, G09,Nov.l4, 1910.Dateofappl„ Feb.  19,1910. 

A   PLASTIC  composition  consisting  of  a  mixture  of 

finely-divided  vulcanised,  and  unvulcanised  rubbor. 
is  vulcanised,  when,  it  is  claimed,  the  expansion  ol 
the  one  ingredient  is  off-set  or  counteracted  bj 
the  shrinkage  of  the  other. — E.  W.  1>. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 


Tanning  ;  Theory  of  vegetable  ■ 


.  IT.  P.  Procter 
and  .t.  A.  Wilson.  "  Chem.  Soc.  Trans.,  1910, 
109,  1327—1331. 

Tannins  give  colloidal  sols  with  water,  each  tannin, 
particle  having  a  negative  charge.  The  surface 
layer  of  solution  immediately  surrounding  the 
particles  has  therefore  a  certain  concentration  of 
positive  ions  boxind  electrochemically  to  the 
tannin;  this  concentration  is  called  [M+].  If  some 
of  the  electrolyte  M.\  be  added  to  the  solution, 
there  will  be  now  some  unbound  M  <■  in  the  surface 

layer,  so  that    in  this  layer   [M  :  ]  and   |N"]  will  be 
unequal,   though   necessarily   equal   in   the   hulk   of 
the  solution.     This  is  a  case  to  which  Donnan'a 
results    on   membrane    equilibria   are   applicable, 
and  it  can  consequently  be  shown  that 
[M+]n  x  [N'],r  =  [Mt],  x  IN  ',. 
i  and  ii  denoting  the  concentrations  in  the  surface 
hi \ er  and  in  the  hulk  of  the  solution  respei  t i-  ■ 
The    equation    refers    to    diffusible    ions.     Let    % 
represent  the  concentration  of  positive  or  negative 
ions  in  the   bulk  of  the  solution,   y  the   concen- 
tration of   negative  diffusible   ions,  and  z  that  of 
bound  ions  in  the  surface  layer,  then  y +z  is  the 
concentration  of  positive   ions,   and 

x2=y(y+z). 
The  difference  in  distribution  of  ions  in  the  bidk 
of  the  solution  and  in  the  surface  layer  gives  riw 
to  a  potential  difference  according  to  the  equation 

-,  and   therefore 

x 


E  = 


BT,       1 

-p-log  £,  where  X 


E  = 


RT 


log  - 


,     j  0  when  X    =  «. 


P  ""'-z+Jia*  + 
Thus  E  diminishes  with  increasing  concentra- 
tion of  electrolytes  in  the  solution,  and  when 
sufficiently  small,  establishes  a  condition  favour- 
able to  the  coalescence  of  tannin  particle*)  and 
their  precipitation.     Similarly   between  a   coBotd 
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jelly  such  as  hide,  and  an  acid  solution,  in  which 
it  is  immersed,  a  potential  difference  will  exist, 
which  is  opposite  in  sign  to  that  existing  in  the 
case  of  tannin.  Thus  when  hide  is  immersed  in 
a  slightly  acid  tannin  solution,  electrical  neutral- 
isation and  co-precipitation  of  the  two  colloids 
follows  their  mutual  approach.  This  is  the 
fundamental  action  in  vegetable  tanning.  Tannins 
for  which  z  is  higher  than  for  others  will  give  the 
greatest  potential  difference  between  surface  layer 
and  bulk  of  solution,  will  combine  most  rapidly 
with  hide,  and  will  give  the  most  stable  leather. 
A  table  giving  the  values  of  z  for  various  tannins 
under  uniform  conditions  would  be  of  great  value. 
The  rate  of  tanning  for  a  given  tannin  concen- 
tration is  a  maximum  when  the  potential  differences 
are  of  opposite  sign  and  the  absolute  value  of  each 
is  a  maximum.  With  increasing  concentration  of 
electrolyte,  the  potential  differences  diminish, 
until  the  tannin  must  precipitate  alone,  and  the 
collagen  shrink  to  a  hard  mass.  In  alkaline 
solution,  when  both  colloids  have  negative  charges, 
there  is  no  combination.  The  above  xeasoning  is 
applicable  to  many  other  colloid  problems,  such 
as  those  involved  in  dyeing. — F.  0.  T. 

Alkali  sulphides  [in  tannery  lime  liquors] ;  Deter- 
mination  of- .     D.    McCandlish    and    J.    A. 

Wilson.  J.  Amer.  Leather  Chem.  Assoc,  191(3, 
11,  598—602.  (See  also  Bennett,  this  J.,  1910, 
1124.) 

The  presence  of  ammonia  in  standard  zinc  sulphate 
solutions  is  useful  for  the  titration  of  solutions  of 
sodium  sulphide  alone,  but  not  when  lime  is  also 
present,  even  though  the  precipitation  of  zinc 
hydroxide  is  prevented.  Zinc  hydroxide  is  less 
soluble  than  zinc  sulphide,  and  the  titration  would 
be  impossible  but  for  the  more  complete  ionisation 
of  the  hydroxide.  When  the  titration  is  nearing 
the  end  point,  the  solution  is  saturated  with  zinc 
sulphide,   and   the   following   relations   hold : 

(1)  [Zn-']  x   IS"]-^   (solubility-product  con- 
stant) 

(2)  [Zn-']  x  [OH']2  =  R2[Zn(OH)2] 

and  therefore      (3)  [S"]  =  kjzSoh'),] 
and   with    a   solution   saturated   with   zinc   hydr- 
oxide, [Zn(OH2)]  is  fixed,  and  (3)  may  be  expressed 
in  the  form : 

(4)  [S"]=R3[OH'P 
which  gives  the  minimum  value  for  [S"],  which  is 
necessary  for  the  end  point,  the  denominator  in 
(3)  being  at  a  maximum.  Any  further  addition 
of  zinc,  ions  will  cause  a  precipitation  of  both  zinc 
sulphide  and  hydroxide  in  such  proportion  as  to 
satisfy  (4).  Any  increase  in  [OH']  increases  [S"] 
and  also  the  error  of  titration,  as  is  readily  shown 
by  the  addition  of  sodium  hydroxide.  Ammonium 
ohliride  diminishes  [OH'].  Experiments  showed 
that  25 — 40  c.c.  of  concentrated  ammonia  per 
litre  in  A/10  zinc  sulphate  solutions,  with  or  with- 
out ammonium  chloride,  caused  a  slight  increase 
in  small  titrations,  owing  to  the  retention  of  zinc 
as  zinc  ammonium  ions.  This  increase  becomes 
indefinitely  large  by  the  addition  of  more  and 
more  ammonia.  The  zinc  solution  without 
ammonia  is  thus  not  unworkable  as  Bennett 
states,  though  on  the  other  hand  no  form  of  zinc 
solution  gives  correct  results  in  all  cases,  strong 
solutions  causing  especial  difficulty.  With  regard 
to  Bennett's  criticism  of  the  authors'  copper 
Kiethod,  it  is    maintained    that    the    equation 

4CuSO ,  +  4H  S  =  2Cu8  +  Cu  2S  +  S  +  4H  2S04 
sometimes  held  to  represent  the  action  of  hydrogen 
■ulphide  on  copper  sulphate,  shows  an  exact 
relation  between  copper  and  sulphur.  Further 
Bohirapf  maintains  that  the  action  of  sodium 
•■%*ude  on  an  acid  solution  of  copper  sulphate 


(as  in  the  authors'  method)  invariably  gives  cupric 
sulphide.  It  should  be  remembered  that  the 
unprecipitated  copper  is  estimated. — F.  0.  T. 

Biological    valuation    of    the    so-called    "solvines  "' 
( Turkey-red  oils).      Robert  and  Greuel.  See  XII. 


Patents. 
Tanning    substances;     Manufacture    of- 


Wade,  London.  From  Deutsch-Roloniale  Gerb- 
u.  Farbstoff  Ges.  m.b.H.,  Rarlsruhe,  Germanv 
Eng.  Pat.  18,174,  Dec.  30,  1915, 

Tanning  substances  are  obtained  by  the  action  of 
formaldehyde  or  a  substance  capable  of  yielding 
formaldehyde  on  aminonaphtholsulphonic  acid" 
or  dihydroxynaphthalenesulphonic  acids,  as  such 
or  in  the  form  of  their  salts,  in  aqueous  or  slight lv 
acid  solution.— F.W.  A. 

Leather ;     Composition  for  finishing  and  dressing 

.     T.  Sandlant,  Masterton,   New  Zealand 

Eng.  Pat.  17,702,  Dec.  7,  1915. 

A  composition  for  finishing  and  dressing  leather 
for  furniture,  etc.,  consists  of  three  parts  each  of 
hard  drying  elastic  varnish,  methylated  spirit, 
and  petroleum,  one  part  of  boiled  linseed  oil, 
and  six  parts  of  benzino  and  /or  benzol.  Pigments 
may  be  added  as  desired.  The  composition  may 
also  be  used  for  the  renovation  of  old  and  worn 
leather.— F.  0.  T. 

Composition  of  matter  [hydrolysed  glue]  for  sizing 
and  dyeing.  Composition  of  matter  and  method  of 
making  the  same.  U.S.  Pats.  1,206,189  and 
1.206,190.     See  VI. 


XVI.— SOILS;    FERTILISERS. 

Committee  on  supplies  of  fertilisers. 

TliE'Food  Controller  has  appointed  a  Committee 
to  make  such  arrangements  as  may  be  necessaiv 
and  expedient  for  the  increase  of  supplies  of 
fertilisers  in  the  United  Eingdom,  and  for  con- 
trolling so  far  as  may  be  necessary  their  output  and 
distribution.  The  following  are  the  members  of 
the  Committee  : — Capt.  Charles  Bathurst,  M.P. 
(chairman)  ;  Mr.  II.  R.  Campbell  ;  Sir  James  J. 
Dobbie,  F.R.S.  ;  Mr.  R.  R,  Enfield  ;  Capt.  R.  B. 
Greig;  Mr.  T.  H.  Middleton,  C.B.  ;  Mr.  W.  Anker 
Simmons  ;  Professor  W.  Somerville  ;  Mr.  G.  J. 
Stanley,  C.B.,  C.M.G.  ;  Mr.  R.  J.  Thompson  : 
and  Professor  T.  B.  Wood.  Mr.  H.  Chambers 
will  be  the  secretary  to  the  Committee. 

Evaporation  of  moisture  from  the  soil;  Factors 
affecting  the .  F.  S.  Harris  and  J.  S.  Robin- 
son.   J.  Agric.  Res.,  1916,  7,  439—461. 

To  ascertain  the  effect  on  evaporation  of  the  initial 
amount  of  water  present  in  a  soil,  small  or  largo 
shallow  vessels  made  of  metal  or  glass  were 
charged  with  loam,  sand,  clay,  or  muck  (vegetable 
mould)  soil,  with  definite  water  contents,  and 
allowed  to  dry  for  periods  varying  from  13  to  51 
days.  Weighings  were  mostly  taken  daily,  and 
after  each  weighing  water  was  added  to  restore  the 
original  moisture  content.  It  was  found  that 
evaporation  increased  with  the  initial  water  content 
of  the  soil,  that  the  increase  was  relatively  less 
when  the  original  water  content  was  high,  and  that 
in  most  cases  more  evaporation  took  place  from  soils 
containing  more  than  20%  of  moisturo  than  from 
puro  water  itself.  The  evaporation  curves  showed 
the  presence  of  various  critical  points  where  rfcc 
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rates     of     I"**     changed     rapidly.     Evaporation 
diminished  greatly  when  the  humidity  of  the  air 

was  increased  and  when  the  intensity  of  sunshine 

s  reduced.     The  influence  of  wind  velocity  was 

determined  by  driving  air-currents,  produ  ed   b] 

brie    fans,  over  -ioils  contained  in  copper  vessels 

Sin.  diameter,  placed  in  alleys  To  in.  long  by 

in.   wide,  i    ceiving  no  air  current. 

Bvaporation  increased   pari  passu  with   inn   .•-..! 

wind  velocity  up  to  lo  miles  per  hour,  bul  above 

that  velocity  the  increased  evaporation  was  very 

slight.     Experiments   made  with  quartz 

live   different  of    fineness   and    placed   in 

ipp  •!•■■.     -Is  1—  3  cm.  above  a  free  water  sur 

wed  that  evaporation  was  somewhat   greater 

for  the  finer  particles.     'Die  effect  of  mul<  hi  -  of 

varying  depths  was  ascertained  by  placing  qi 

sand   or   river  sand  on  wire-gauze   covered   with 

eheesecloth   about    1    cm.    above   the   surface   of 

some  watn  in  the  same  vessel,  thereby  eliminating 

capillary    action,     a    (--inch    mulch    reduced    the 

evaporation  by  about  63%,  a  1-inch  layer  by  about 

66%.     Dry  mulches  composed  of  fine  particles  are 

parent!]    less  effective  than  others  containing 

•arse  particles.     Slight   changes  in  temperature 

exerted  a  marked  effect  upon  evaporation  ;    com- 

pactang  the  surface  soil  also  increased  if   but  only 

to  a  depth  of  1  Lai  hes.     Evaporation  was  reduced 

by  addintr  dissolved  salts  in  high  concentration. 

— B.H.T. 

\  itrificaiion  in  semi-arid  soils.  \V.  P.  Keller.  J. 
Agric.  Sci.,  1916.  7,  417—437.  (See  also  this  J., 
1915,  808  ;    1916,  61.) 

Laboratory  tests  on  a  light  sandy  loam  soil  con- 
taining 1%  of  dried  blood  showed  that  ammonifi- 

cation    | eded    actively    in    the    virgin    soil, 

manured,  and  control  pints,  but  that  little  or  no 
nitrification  took  place  except  in  t  ho  presence  of 
manure.  On  the  other  hand,  the  nitrogen  of 
dried  blood  was  actively  nitrified  under  field 
conditions  where  relatively  very  much  less  fer- 
tiliser was  added.  Subsequent  laboratory  experi- 
ments proved  that  when  dried  blood  w.i^  a  Ml 
to  the  soils  in  amount  approximating  to  that  u 
in  the  open,  the  nitrogen  w.i  readily  converted 
into  the  nitric  state.  Comparative  tests  with  bone 
.1. ammonium  sulphate,  and  dried  blood.  Oil  -  >il 
from  the  same  plots,  showed  that  the  concentration 
of  the  fertilisers  hud  a  very  marked  effect  upon 
nitrification.  Thus  1%  of  dried  blood  in  certain 
-  tils  remained  nnnitrified  when  1",,  of  bone  meal 
and  0-2 — 0-3%  of  ammonium  sulphate  were  actively 

nitrified:    but  0-06%  of  dried  bl I  was  readily 

converted.     This  inability  to  nitrify   1%  of  dried 

und  to  apply  i o  widely  din   renf   -  >il 

types   of   southern    California.     When    bone  meal 

ammonium  sulphate  were  applied  in  amounts 
containing    the    same    quantity    of    nitrogen    ns 

of   dried    blood,    thej    too   remained    larg 
nnnitrified.     The   period   ot    incubation   was  also 
shown  to  have  a  marked  effect   npon  the  rate  of 
nitrification,  in  fa.  I   directly  contradictor]    results 
could  b    obtained  by  varying  thi  period  of  incu 
t  i  .n  ;    in   the  above  tests  a   period  of    I    n 
a  i  The  nitric  nitrogen  was  determined 

by  the  phenolsulphonic  ai  id  or  by  the  aluminium 
reduction  method,  but  the  former  is  unfa 
worthy  when  large  amounts  are  present,  and  the 
latter  method  fads  in  presence  ot  much  nitrite. 
The  conclusion  is  drawn  that  much  ol  the  labora- 
tory work  hitherto  done  on  rates  oi  nitrification 
'-  invalidated  by  the  neglect  of  the  two  factors — 
concentration  of  fertiliser  and  period  of  incubation. 
Investigation  of  the  nitrification  in  a  dark- 
!  clay  roam  soil  showed  that,  given  adequate 

tion.  this  process  could  take  place   down    I  • 
"•  ft .    below    the    surface,    and    the    results 

ihasised  the  importance  of  using  the  fertfli 
in   low   concentrations.     The  Influence  of   a 


sodium  carbonate  or  Sulphate  varied  greatly  with 
the  concentration  of  the  nitrogenous  fertiliser 
employed.  Thus  0-05'  •  ■  -rbon.il  e  inhibited 
tli-    nrtrifi  oi    1%  dried   blood,  but  001  % 

did  not  affect  the  conversion  of  0-1%  of  the 
fertiliser.  Similarly,  ol",,  of  sodium  carbonate 
was  toxic  to  the  nitrification  of  0-15%  of  am- 
monium Bulphate,  but  stimulated  the  oxidation 
when  ii-i'i'/  -  ,  only  of  ammonium  sulphate  was 
present.  Und  i  trriflcial  and  abnormal  conditi 
e.g.  excess  of  nitrogenous  fertiliser,  presence  m 
considerable  amounts  of  alkali  salt,,  nitrite 
accumulate-  in  field  soils,  and  in  certain  cases 
oxidation  may  not  proceed  beyond  thi  stage  of 
nitrite,  although  nitrifying  organisms  ma]  be 
present  in  abundance.  Nitric  nitrogen  is  best 
determined  in  presence  of  nitrite  by  the  phenol- 
sulphonic acid  method,  after  the  nitrite  has  been 
decomposed  by  evaporating  the  soil-extract  with 
10  cc.  of  a   1  %  ammonium  sulphate  solution. 

— E.  H.  T. 


Phosphi-i  a   mill;    Conversion  of  soluble 


into 


insoluble  phosphoric  arid  in  the  soil  under  the 
influence  of  physical,  chemical,  and  biological 
ia  tors.  S.  Skalkij.  A«ric.  Gaz.  of  Southern 
Bussia,  1915,  17.  Hull.  Agric.  Intell.,  1916, 
8,   1084—1086. 

Thh  fixation  of  water-soluble  phosphoric  acid 
depends  on  the  chemioal,  physical,  and  biological 
factors  of  the  soil  ;  the  intensity  of  total  fixation 
of  the  acid  is  in  direct  relation  to  the  cultural 
conditions  of  the  soil  and  increases  with  the  addition 
of  potassium  nitrate.  The  fixation  proceeds  with 
greater  intensity  in  natural  soil  than  in  soil  in 
which  bacterial  life  has  been  destroyed  by  addition 
of  chloroform.  The  total  intensity  of  fixation 
and  the  physical  and  chemical  fixation  of  water- 
soluble  phosphoiic  acid  are  less  in  the  arable  layer 
(from  0  to  17-7  cm.  depth)  than  in  the  layer  lying 
immediately  beneath  (from  17-7  to  35-6  cm.), 
whilst  the  intensity  of  the  assimilation  of  phos- 
phorus is  greater  in  the  arable  layer  than  in  that 
immediately  beneath.  The  number  of  bacteria 
increases  with  improvement  of  the  cidtural  con- 
dition of  the  soil  and  there  is,  possibly,  a  relation 
between  the  quality  of  the  bacterial  flora  and  the 
intensity  of  assimilation  of  phosphorus. — AY.  1*.  S. 


Sodium  sails  :    Effect  of 


a  a  the  absorption  of 


plant  food  by  wheat  seedlings  in  watt  r  cultures. 
,L  F.  Hreazeale.  .1.  Agric.  Hes.,  1916.  7,  107— 
416. 

Hard  wheat  [Triticum  vulgare)  was  grown  In  a 
nutn  on  containing,  in  parts  per  million: 

200  NO,  as  sodium  nitrate,  200  K  (•  a,  potassium 
chlori  i'ii    as  sodium  phosphite,  and  an 

•s  o!  calcium  carbonate.  About.  I0c0  seeds 
germinated  in  2500  cc.  portions  of  this 
solution,  and  after  2  days  the  chloride,  sulphate, 
or  carbonate  of  sodium.  was  added  in  concentra- 
tions varying  from  50  to  1000  parts  per  million. 
After  'j  1  days'  growth  the  green  and  dr\  weights, 
the  i  .   phosphoric  arid-,  and  the  potash - 

contents  of  100  representative  plants  from  each 
culture  were  del  i  mined.  When  present  in  con- 
centration- up  to  looo  p. p.m..  in  ne  of  the  sodium 
salts  affected  the  absorption  of  nitrogen  by  the 
plant  -  mi  chloride  up  to   1000  p.p.m.  had 

no  effect  on  (he  P,05-intake,  but  decreased 
Slight!]  tint  ol  the  potash.  The  sulphate  (1000 
p.p.m.)  caused  the  absorption  oi  potash  and 
phosphor]  acid  to  fall  to  about  70%  that  of  the 
control,,  when  expressed  as  percentage  of  dry 
weight  of  the  plants.  The  depressing  effect  of 
9odium  i  trbonalc  was  apparent  when  only  100 
p.p.m.  were  present  ;  with  1000  p.p.m.  the  potash 
absorption  fell  to  20%,  and  the  phosphoric,  acid 
absorption    to    :»)%    that    of    th-    control.     The 
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inhibiting  action  of  the  chloride  and  sulphate  may 
have  been  due  to  their  interaction  with  calcium 
carbonate  to  form  sodium  carbonate. — E.  H.  T. 

Sodium    nitrate   and   ammonium    sulphate  ;     Com- 
parison bshveen  the  effects  of  manuring  potatoes 

with  .     A.  Zasukhin.     The  Farm  (Russia). 

1916,   11,  207— "04.     Bull.  Agric.  Intell..    1916, 
8, 1114— 1116. 

Plots  manured  with  ammonium  sulphate  (264  lb. 
per  acre)  yielded  larger  crops  than  did  similar  plots 
treated  with  sodium  nitrate  (396  lb.  per  acre), 
and  larger  crops  were  obtained  by  applying  the 
ammonium  sulphate  directly  to  the  tubers  during 
planting  than  by  spreading  it  before  planting. 
When  the  sodium  nitrate  was  applied  to  the  tubers, 
the  development  of  the  potato  in  its  first  period 
of  growth  was  considerably  retarded,  but  as  regards 
the  crop,  the  effect  appeared  to  be  equal  whether 
the  nitrate  was  applied  to  the  tuber  or  spread 
before  planting.  By  giving  half  of  the  nitrogen 
in  the  form  of  sodium  nitrate  to  the  tuber,  and  the 
other  half  in  the  form  of  ammonium  sulphate  to 
the  soil,  no  advantage  was  secured  as  compared 
with  manuring  the  potato  with  ammonium  sulphate 
alone.— VV.  P.  8. 


Dieyanodiam  ide  ;  Determination  of  - 


■  in  nitrolim 


[crude     calcium     cyanamide].     A.     Stutzer.     Z. 
angew.  Chem.,  1916,  29,  417 — 416. 

The  error  attendant  on  the  determination  of 
dicyanodiamide  in  crude  calcium  cyanamide  (see 
Hager  and  Kern,  this  ,T.,  1916,  974)  may  be  mini- 
mised by  extracting  with  ten  times  the  weight  of 
94%  alcohol,  instead  of  with  water,  whereby  only 
small  quantities  of  unchanged  cyanamide,  either 
tree  or  as  the  calcium  salt,  pass  into  solution  along 
with  the  dicyanodiamide  present,  and  only  traces 
of  the  latter  are  then  cai  tied  down  with  the  sub- 
sequent small  preoipil  i»e  of  silver  cyanamide. 
The  error  due  to  decomposition  of  dicyanodiamide 
by  the  sodium  hydroxide  added  to  reprecipitate 
its  silver  salt  from  the  ammoniacal  solution  is 
more  difficult  to  obviate,  but  by  keeping  the  con- 
centration of  the  alkali  within  prescribed  limits, 
it  does  not  exceed  5  %  of  the  total  dicyanodiamide 
present.  It  is  immaterial  whether  the  ammoniacal 
liquid  is  evaporated  after  addition  of  sodium 
hydroxide  or  not.  The  modified  procedure  is  as 
follows  : — 10  grms.  of  nitrolim  is  extracted  for  2 
hours  with  100  c.c.  of  94%  alcohol,  and  after 
filtration,  the  total  soluble  nitrogen  is  determined 
in  20  c.c.  ;  and  to  another  50  c.c,  180  c.c.  of 
water  is  added,  followed  by  10  c.c.  each  of  10% 
silver  nitrate  and  10  %  ammonia.  The  precipitate 
represents  the  alcohol-soluble  cyanamide  in  5  grms. 
of  sample,  and  200  c.c.  of  the  undiluted  filtrate, 
representing  4  grms.  of  sample,  is  treated  with  50  c.c. 
of  10  %  sodivm  hydroxide,  and  without  heating, 
the  precipitate  of  silver  dicyanodiamide  filtered 
off,  washed,  and  determined  in  the  usual  way. 

— G.  P.  M. 


Fertilisers  ;  Effect  of  larye  applications  of 


carnations.     G.  D.  Beal  and  P.  W.  Muncie. 
Amer.  Chem.  Soc,  1916,  38,  2784—2804. 


■  on 
J. 


Titk  effect  upon  carnations  of  large  applications 
of  dried  blood,  sodium  nitrate,  ammonium  sulphate, 
acid  calcium  phosphate,  disodium  phosphate,  and 
potassium  sulphate,  an  l  in  some  cases  also  sodium 
chloride  and  sodium  sulphate,  to  the  soil  in  which 
they  were  grown  has  been  determined,  the  injurious 
effect  characteristic  of  excess  of  each  fertiliser 
being  recorded.  The  rapidity  with  which  (lie 
plants  became  affected  was,  in  general,  in  the  order 
of  the  solubilities  of  the  fertilisers  employed. 
Determinations  of  dry  weight  and  of  ash  made 
on  the  foliage  of  the  plants  showed  an  increase  in 


both  values  with  increased  applications  of  the 
fertilisers,  whilst  analysis  of  the  mineral  consti- 
tuents of  the  foliage  showed  an  increased  content 
of  the  fertilising  salt  after  large  applications. 
Osmotic  pressure  determinations  made  on  the  sap 
showed  that  the  degree  of  injury  varied  with  the 
osmotic  pressure,  the  increase  of  osmotic  pressure 
being  accompanied  by  an  increase  in  the  total 
solids  and  ash  of  the  sap  and  in  the  amount  of  the 
fertiliser  taken  up  by  the  plant,  but  the  injury  is 
not  a  result  of  increased  osmotic  pressure  exclu- 
sively.— T.  C. 

Boron;  Influence  of — ■ — -on  plant  growtft.  J.  A. 
Voelcker.  J.  Roy.  Agric.  See.,  1915,  78,  347 — 
351.     Bull.  Agric.  Intell.,  1916,  8,  1100. 

Pot  experiments  were  made  as  to  the  effect  of  boric 
acid  and  borax  on  wheat  and  barley  ;  the  quantities 
of  boron  compounds  added  were  equivalent  to 
0-0001— 0-10%  of  the  element,  calculated  on  the 
whole  content  of  each  pot.  Germination  was 
retarded  by  the  presence  of  more  than  0-003%  of 
boron  and  even  0-001  %  of  boron,  especially  when 
addeo.  in  the  form  of  borax,  appeared  to  have  some 
effect.  Quantities  of  more  than  0  001%  of  boron, 
whether  added  as  boric  acid  or  borax,  prevented 
the  plants  from  developing  and  forming  grain. 
A  toxic  influence  was  noticed  with  00005%  of 
boron,  but  quantities  not  exceeding  000025%  had 
a  slight  stimidating  action.  The  effects  generally 
were  more  marked  in  the  case  of  borax  than  with 
boric  acid.     (See  also  Cook,  this  J.,  1916,  319.) 

— W.  P.  S. 

Humic  substances  in  decomposing  leaves;  Amount 

of .     A.  0.  Trusov.     Agric.  and  Sylvieidt., 

Petrograd,    1916,    76,    339—361.     Bull.    Agric. 
Intell.,  1916,  8,  1096—1098. 

The  quantity  of  soluble  humic  substances  in  de- 
composing leaves  varies  according  to  the  stage 
of  decomposition  ;  for  instance,  maple  leaves 
after  4  days'  decomposition  contain  1-93% 
of  water-soluble  humic  substances  and  this  is 
about  50%  of  the  total  humic  substance  present. 
During  the  decomposition,  the  quantity  of  water- 
soluble  humic  substances  at  first  increases  and  then 
decreases  ;  this  shows  that  humic  substances  are 
formed  during  the  first  brief  period  of  decompo- 
sition of  vegetable  detritus  and  that  (lie  humic 
substance  itself  subsequently  undergoes  decom- 
position. The  ratio  between  the  quantity  of  water- 
soluble  humic  substance  and  that  soluble  in 
ammonia  varies  with  different  leaves  and  with  the 
degree  of  decomposition.  When  leaves  are  sub- 
jected to  repeated  desiccation,  the  quantity  of 
humic  substance  decreases.  The  quantity  of 
humic  substances  formed  does  not  increase  after 
8  days,  and  after  156  days  its  solubility  in  water 
disappears  completely.  (See  also  this'  J..  1915, 
808  ;  1916,  132,  046.)— W.  P.  S. 

Relationship  behveen  the  wetting  pduh  r  ami  efficiency 
of  nicotine  sulphate  and  fish  oil  soap  sprays. 
Smith.     See  XIXb. 

Patents. 


-for    manurial  and  other 

W.    B.    Bottomley,    London.     ling. 


Peat  ;    Treatnicnt  j>f  ■ 
purposes. 

Pat.     16,658,     Nov.     25,     1915.     (See    this     J.. 
1913,  878.) 

In  the  aerobic  treatment  of  peat  previously 
described,  tho  resulting  fertiliser  owes  its  efflcao] 
to  the  presence  of  auximones,  and  no!  directly  to 
that  of  ammonium  humates.  The  initial  neutral- 
isation of  the  peat  is  much  accelerated  by  sprinkling 
it  in  a  6-inch  layer  with  sodium  carbonate,  in 
amount   equal    to     about    3%   of   the    weight   Of 
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anhydrous  peat,  dissolved  in  about  five  times  its; 
weight  of  water.  Further  acceleration  is  effected 
by  then  breaking  down  the  cellular  tissue  with 
live  Bteam  at  about  CO  lb.  pressure  in  a  tank 
containing  perforated  steam  pipes  and  covered 
loosely.  This  action  takes  about  30  mins.  per  '"ii 
of  peat.  After  the  materia]  lias  been  spread  on  a 
heated  Boor  in  a  1  ft.  layer,  water  containing 
ammonifj  in_r  and  nitrifying  organisms  is  sprinkled 
over  it.  and  then  the  product  is  maintained  at 
28°— 28    C.  !•  r  about  three  days.— B.  II.  T. 

Fertilisers.    G.  Defries,  London.    Eng.  Pat.  17.3S4, 
Dec.   11,    1915. 

Natuhal  guano  is  successively  treated  with 
Bulphur dioxide  and  ammonia,  or  is  treated  with  a 
solution  of  ammonium  sulphite,  and  the  ammonium 
sulphite  oxidised  to  sulphate  by  exposure  to  air. 

— B.  V.  S. 

Fertiliser  [from  molasses]  ;  Process  of  producing  a 

stable .     Ii.  Wilkenlng,  Hanover.  Germany. 

I  r.S.    Pat.   1.205,829,  Nov.   21,   1916.     Date  of 
appl.,  Jan.  14,  1915. 

A  dry,  stable,  non-hygroseopic  fertiliser  is 
obtained  by  the  fermentation  of  a  mixture  of 
residues  of  molasses  and  an  absorbent  fibrous 
material  such  as  peat.  The  fermentation  may  be 
produced   by  the  addition  of  decomposed  stable 


acetate.  The  author  recommends  treatment  with 
lead  acetate  and  alcohol,  as  proposed  by  t'hauvin 
(this  J.,  1912,  197)  for  the  determination  of  gum 
in  syrups.  A  solution  of  20  grms.  of  the  sample 
in  110  c.e.  of  water  is  treated  with  a  mixture  of 
70  c.c.  of  95%  alcohol  and  10  c.e.  of  basic  lead 
acetate  solution,  added  gradually,  with  agitation. 
After  standing  for  about  1  hour,  the  mixture  is 
diluted  to  200  c.c,  allowance  beinz  made  for  the 
volume  of  the  precipitate,  and  filtered,  100  c.c. 
of  the  filtrate  is  neutralised  with  a  few  drops  of 
acetic  acid,  evaporated  to  expel  most,  of  the 
alcohol,  then  diluted  to  100  c.c,  the  excess  of 
lead  precipitated  with  a  small  quantity  of  alum, 
the  solution  filtered,  and  the  sugar  determined 
in  the  usual  manner.  Sucrose  and  dextrose  can  be 
determined  accurately  in  presence  of  gum  arabic 
by  this  method  ;  the  results  are  uot  quite  so  good 
in  presence  of  invert  sugar,  but  aro  better  thin 
those  given  by  the  ordinary  method  and  are 
sufficiently  accurate  for  most  purposes. — A.  S. 


Calcium  sulphite;    Solubility  of - 


■  in  water  and 


in  sugar  solutions.  T.  van  der  Linden.  Deutsche 
Zuckerind.,  1916,  41,  815.  Chem.-Zeit.,  1910, 
40,  Hep.,  397. 

The  following  figures  express  the  quantity  of 
calcium  sulphite  (CaS03,2H,0)  in  mgrrns.  dis- 
solved by  1  litre  of  the  solvents  mentioned  at 
various  temperatures  between  SO3  and  100°  C. 


Solvent. 

30' C. 

40°  C. 

50°  C. 

60°  C. 

70°  C. 

80°  C. 

90°  C. 

100°  c. 

64 
103 
104 

31 
32 

63 

- 
81 

20 
32 
27 

57 
73 
65 

25 

22 
22 

61 

80 

71 

19 

1« 
20 

45 
56 
60 

12 
21 

lrt 

31 
41 
47 

9 
17 
19 

27 
3rt 
40 

8 
20 

19 

11 

41 

In  presence  of  excess  of  calcium  sulphate  : — 

v  iter 

B9 
6 

21 

1    Solution  of  10%  sucrose  and  14%  invert  sugar    .. 

28 

manure   mixed    with   peat,    and   air   and    carbon 
dioxide  may  be  mixed  with  the  fermenting  m 
the  fermentation  is  stopped   by  the  addition   of 
dilute  acid.     B.  A'.  8. 

FertiHaer  ;    Manufociure  of .    ('.  1".  Pennewell, 

Sacramento,  Cal.    U.S.  Pat.  1,208,199,  Dec.  12. 

1910.    Date  of  appl.,  Aug.  18,  1914. 

Stable  manure  and  a  carbohydrate  are  placed  in  a 
container  with  a  perforated  has.',  aituated  im- 
mediately alios e  a  second  container  charged  with 
soil  containing  nitrifying  organisms.     About  every 

third  day,  water  is  added  to  the  upper  vessel  at  t  he 

rate  of  2  calls,  per  ton  of  the  rnanurial  mixture  and 

per  ton  of  soil,  and  the  liquid  filters  through  from 
the  upper  bo  the  lower  container.  The  wetted  soil 
is  stirred  at  intervals  of  about  three  days,  and  the 
moistening  and  starring  are  continued  for  about 
ninety  days.— E.  II.  T. 
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Sugars  ;   DeterminalUm  of 


in  presence  of  gum. 


G.Savini.  AnnaliC'him.  Appl.,  1916,  6,250—255 

The  official  Italian  and  German  methods  for  the 
determination  of  sugar  in  presence  of  gum.  in 
which  the  solution  is  treated  with  basic  had 
acetate  and  the  excess  of  lead  precipitated  with 
sodium  sulphate,  phosphate,  or  carbonate,  do  not 
give  accurate  results,  as  the  gum  is  not  com- 
pletely   removed    by    the    treatment    with    lead 


The  slight  solubilii  y  of  call  turn  sulphite  in  water 
is  thus  increased  by  sugar  and  greatly  reduced  by 
calcium   sulphate. — A.  S. 

Zymase  and  carboxylase    iti    the  storage  organs  of 
the  potato  and  sugar  beet.     Bodnar.    See  XVIII. 

1'ati 

[Sugar]  syrup  or  massecuitc  ;   Device  for  ejraminiiu; 

a  sample  of .      /'.  vice  for  taking  n  sample  of 

eyrup  or  massecuite.  \Y.  A.  Baldwin,  Haiku, 
Hawaii.  U.S.  Pats,  (a)  1,206,837  and  (b) 
1,205,838,  Nov.  21.  1910.  Date  of  appl.,  May 
17,   1916. 

(a)  A  microscope  tube  is  mounted  movably  in  a 
holder  provided  with  means  for  trapping  a  definite 
quantity  of  syrup  or  massecuite  between  two 
transparent  plates,  one  of  which  is  fixed  in  the 
holder  and  the  other  is  movable  with  the  micro- 
scope tube.  The  holder  may  bo  of  tubular  form, 
projecting  through  the  wall  of  a  vacuum  pan 
into  the  massecuite,  and  fitted  inside  with  au 
electric  lamp  between  the  inner  end,  which  is 
closed,  and  the  fixed  transparent  plate,  to  illum- 
inate the  massecuite  between  the  plates.  (B) 
A  plate  with  a  hole  in  the  centre  is  interposed 
between,  and  in  close  contact  with,  two  trans- 
parent plates,  one  of  which  is  mounted  to  permit 
a  sliding  motion  relative  to  the  middle  plate  for 
the  purpose  of  opening  and  closing  the  central 
pocket. — J.  II.  L. 

Apparatus  for  revivifying  char.  U.S.  Pat.  1,207.178. 
See  IlB. 
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JFVocess    of    produebui    a    stable    fertiliser    [from 
molasses].      U.S.  Pat.    1,205,829.      See  XVI. 


XVIII. -FERMENTATION    INDUSTRIES. 

-Zymase  and  carboxylase  in  the  storage  organs  of  the 
potato  and  sugar  beet.  J.  Bodnar.  Math.  <% 
Tennis.  Ertesito,  Budapest,  1915.  33,  591 — 010. 
Bull.  Agric.  Intcll.,  1916,  8,  1092—1093. 

Zymase  was  isolated  from  stored  potatoes  and  ripe 
sugar  beet  ;  in  some  cases  bacteria  were  present 
in  the  liquid  obtained  but  they  did  not  ferment 
dextrose  in  the  presence  of  2  %  of  toluene.  Diseased 
potatoes  yielded  an  enzyme  which  produced 
alcohol  from  dextrose,  but  the  alcohol  thus  formed 
was  converted  into  acetic  acid  by  the  action 
of  the  soil  bacteria  present.  These  bacteria  had 
entered  as  spores  into  the  enzyme  extract  of  the 
diseased  tubers.  As  with  yeast  zymase,  the  pre- 
sence of  carboxylase  was  detected  in  potato  and 
sugar  beet,  zymase.  The  carboxylase  of  the 
potato  and  sugar  beet  is  much  less  sensitive  than 
are  other  enzymes  to  the  effects  of  high  tempera- 
tures and  various  antiseptics. — W.  P.  S. 

Fermentation  ;  Influence  of  small  and  short  eleva- 
tions of  temperature  upon  the  progress  of . 

C.  Richet  and  B.  Cardot.     Comptes  rend.,  1916, 
163,954—959. 

The  influence  of  brief  exposures  to  high  tempera- 
tures on  lactic  acid  fermentation  was  studied  ; 
the  progress  of  the  fermentation  was  judged  by 
the  acidity  of  the  solution,  the  acidity  of  a  fer- 
mentation mixture  under  normal  conditions  being 
taken  as  100.  On  exposure  for  5mins.at57° — 58°C. 
there  was  a  reduction  of  53%  in  the  acidity  of 
the  solution,  and  this  was  maintained  during  the 
whole  fermentation.  Small  increases  in  the  length 
of  time  for  which  the  raised  temperature  was 
applied,  had  a  progressive  retarding  effect  on 
the  fermentation.  Thus,  in  the  case  of  a  vigorosly 
fermenting  mixture,  after  an  exposure  of  1  min. 
at  58°  C.  the  acidity  was  93%,  after  1J  min.  74%, 
after  2  min.  72%,  after  2  J  mins.,  57%,  and  so  on 
up  to  5  mins.,  when  the  acidity  was  only  5%. 
At  a  lower  temperature,  54°  C  applied  at  the 
beginning  of  the  fermentation,  after  an  exposure 
of  I — 1  min.  the  acidity  was  86-5%,  1 — 2 
mins.  81-7%,  2—3  mins.  78%,  7 — 8  min.  65-8%. 
Repeated  exposure  of  the  same  fermentation  to  t  lie 
elevated  temperature  caused  almost  a  complete 
stoppage  of  the  action.  Thus,  at  54°  C,  tubes 
heated  once  for  5  mins.  had  an  acidity  of  77  %  after 
62  hrs.  fermentation,  while  tubes  heated  five  times 
during  that  period,  had  an  acidity  of  only  9%. 
The  human  skin,  which  is  the  most  sensitive  part 
of  the  body,  can  bear  a  temperature  of  54°  C.  for 
a  half-minute,  and  the  experiments  indicate  that 
t  he  treatment  of  wounds  with  water  at  54° — 58c  C. 
would  delay  or  prevent  pathogenic  fermentation. 

—J.  H.  J. 

Wines  ;  Analytical  discrimination  bcliccen  fer- 
mented sweet and  mistellcs.     W.I.  Baragiola 

and  C.  Godet.     Z.  anal.Chem.,  1916,  55,  561— 
577. 

From  an  investigation  of  a  number  of  mistolles 
(wines  made  by  adding  alcohol  to  unfermentcd 
musts)  and  fermented  wines,  the  authors  conclude 
that  it  is  impossible  to  discriminate  between  the 
two  classes  of  products  by  present  analytical 
methods.  Among  the  values  determined  were  thi 
■contents  of  ether-soluble  acids  (cp.  Blarez,  this  J., 
1903,    928),    ammonia    and    volatile    acids,    the 


laevulose-dextrose  ratio  (cp.  Gautier  and  Balphen, 
this  J.,  1903,  814).  and  the  contents  of  lactic  acid 
and  glycerol. — J.  H.  L. 

Citric  acid  in  urine;    Detection  ami  determination 

of .     F.  Schaffer  and  E.  Gury.   Mitt.  Geb. 

Lebensmittel.  Byg.,  1915,  6,  217.     Chem.-Zeit., 
1916,  40,  Rep.,  425. 

The  authors  have  modified  Deniges'  method  (this 
J.,  1898,  802)  so  that  it  can  be  used  for  the  quanti- 
tative determination  of  citric  acid  in  wine.  25  c.c 
of  the  wine  is  treated  with  a  slight  excess  of 
ammonia,  concentrated  at  least  to  10  c.c.  on  the 
water-bath,  treated  with  10  c.c.  of  a  7%  solution 
of  copper  sulphate,  and  again  concentrated  t<> 
10 — 15  c.c.  After  cooling,  the  solution  is  diluted  to 
25  c.c,  filtered  through  a  dry  filter,  and  1 0  c.c.  of  the 
filtrate  is  treated  with  1  c.c.  (or  1*5  c.c.  in  the  case 
of  wines  with  a  high  content  of  total  solids)  of 
Deniges'  mercuric  sulphate  reagent  (5  grms.  UgO, 
20  c.c.  B2S04,  and  100  c.c.  H20),  and  heated  to 
boiling.  The  solution  is  then  cooled,  filtered,  the 
filter  washed  with  a  few  c.c.  of  water,  and  the 
solution  heated  to  boiling  and  oxidised  by  adding 
a  1%  permanganate  solution,  drop  by  drop,  until 
a  faint  brown  coloration  is  formed,  which  is 
destroyed  by  addition  of  afew  drops  of  I  %  solution 
of  hydrogen  peroxide.  The  precipitated  mercury 
aeetonedicarboxylate  is  separated  in  a  graduated 
tube  by  centrifuging  for  5  mins.  at  a  speed  of 
1000 — 1200  revolutions  per  minute  :  the  volume 
of  the  precipitate  in  c.c,  multiplied  by  0-021, 
gives  the  quantity  of  citric  acid,  in  grms..  in  1  litre 
of  wine.  The  precipitate  may  be  identified  by 
washing  it  with  a  little  cold  water,  dissolving  in 
2 — 3  c.c.  of  a  10%  solution  of  sodium  chloride, 
and  adding  a  few  drops  of  dilute  ferric  chloride 
solution,  when  a  red  coloration  due  to  the  iron  salt 
of  acetonedicarboxylic  acid  is  produced.  It  was 
found,  in  agreement  with  Kunz  (this  J.,  1915,  974). 
that  natural  wines  may  contain  citric  acid,  and 
indeed  in  considerably  larger  quantities  than  the 
0  008%,  given  as  the  maximum  by  Kunz. — A.  S.  _J 

Industrial  retting  of  textile  plants  by  microbiological 
action.     Rossi.     See  V. 


Patents. 
Temperance  stout  ;    Manufacture  of 


.  F.  W. 
Kuhn,  London.  Eng.  Pat.  12.441.  Aug.  30, 
1915.  (See  also  Eng.  Pats.  1622  of  l'.'OS  :  18,216, 
18,218.  and  18,219  of  1909;  11,124  of  1913:  this 
J.,  1908,  826;    1910,  1126,  1127;  1914,  659.) 

Wort  of  gravity  not  exceeding  1016,  prepared  by 
ordinary  methods,  is  boiled  with  hops,  cooled,  and 
then  fermented  in  a  closed  vat  so  that  the  pressure 
of  carbon  dioxide  rises  to  about  1  atm.  by  the  time 
the  desired  alcohol-content  (about  0-9%)  has  been 
attained.  The  fermented  liquid  is  chilled  to 
0  — 2°     C,     filtered,     bottled,     and     pasteurised. 

—J.  II.  L. 

Brewing  of  beer.  A.  Floto,  La  Serena.  ( !hile.  Eng. 
Pat.  102.470,  Aug.  19,  1910.  (Appl.  No.  11,790 
of   1916.) 

Fermented  beer  produced  from  a  wort  containing 
a  high  proportion  of  extract  (e.g..  about  12 
Balling)  and  twice  the  usual  quantity  of  hops,  is 
mixed  with  an  equal  volume  of  unfermented  worl 
of  low  gravity  which  has  been  boiled  without 
hops  and  cooled.  The  mixture  is  subjected  to  a 
slow  secondary  ferm.-ntat  ion  at  a  low  temperature, 
to  produce  a  beer  of  low  alcohol-contenl .     J.  H.  L. 

Spirits;  Apparatus  tor  refining  potable  grain 
Z.  Aronowitz.  New  York.     U.S.  Tat.  1,206,495, 
Nov.  28,  1916.     Date  of  appl.,  Jan.  11,  L916. 

The  apparatus  comprises  a  mixing  reservoir  and 
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a  feed  reservoir  and  means  for  supplying  spirit 
from  the  latter  to  any  one  of  a  series  of  charcoal 
filters  each  of  which  is  so  connected  with  the 
adjacent  ones,  and  the  la^t  with  tin-  Bret,  that 
the  spirit  can  pas*,  through  all  in  turn  whichever 
is  made  the  first  in  operation.  Prom  the  las! 
charcoal  Biter  in  operation  the  spirit  may  be  led 
through  asand  Biter.  Means  may  be  provided  for 
testing  the  continuous  flow  of  spirit  between  the 
filters  ami  for  controlling  the  How  from  the  last 
filter  in  operation.  The  charcoal  Biter  consists  of 
a  metallic  vessel  fitted  with  a  supporting 
in  the  lower  part,  liquid-proof  doors  for  the  intro- 
duction and  removal  of  charcoal,  steam-conducting 

pipes,  inlet  and  outlet  pipes  for  spirit,  an  cutlet 
pipe  for  the  passage  of  spirit  to  a  sand  niter,  a 
vapi  nr  outlet  pipe  leading  (<>  a  condenser,  and  an 
air  relief  pipe;  all  the  outlet  pipes  are  provided 
With  screens  to  retain  solid  particles. — J.  H.  L. 

Manufacture  «/  nitrogen  compounds  \from  distillers' 
spent  wash].    U.S.  Pat.  1,207,416.     Bee  VII. 


XIX  a.  -FOODS. 

Amylase  in  tiolato  tubers  ;   The  part  played  by  the 

.     J.     Bodnar    and     (>.     Doby.     Kiserlet 

Kdzlemenyek,  Hungary,  1915,  18,  789 — 795; 
950— 9U8.  Hull.  Agric  Intell.,  1916,  8,  1093— 
1091. 

It  was  found  that  no  regular  relation  existed 
between  the  sugar  content  of  stored  potatoes  in  a 
state  of  rest  anil  the  activity  of  the  amylase  present; 
the  quantity  of  reducing  sugar  (dextrose)  did  not 
increase  in  proportion  with  the  activity  of  the 
amylase.  On  the  other  hand,  a  certain"  relation 
existed  between  the  activity  of  the  amylase  and 
the  proportion  of  non-reducing  sugar  (sucrose)  and 
also  between  this  activity  and  the  total  quantity 
of  sugar.  Thus,  with  an  increase  in  the  activity 
of  the  amylase,  the  proportion  of  total  sugar  and 
of  non-reducing  sugar  also  increased.  The  activit  y 
of  the  amylase  is.  therefore,  of  importam  e,  since  a 
high  activity  indicates  that  the  tubers  are  rich  in 
sugar  or  that  tlu-ir  respiration  is  more  intense; 
potatoes  with  a  high  sugar-content  are  liable  to 
rot,  and  in  those  having  a  more  intense  respiration 
a  greater  quantity  of  the  starch  is  decomposed. 
(See  also  this  J.,  1015,  508,  077.)— W.  P.  S. 

Margarine  prepared  from  hydrogenised  fats  :  Waler- 

'  »/ .     K.  Brauer.     Z.  dffentl.  I 

1916,    22,  209     216.     '/..   angew.   Chcm.,    1910, 

29,   ltd.. 

Htdroqrnised    fate    possess    the    property    of 

"holding"  a  greater  quantity  Of  water  than  do 
ordinary    fats    and    Oils,    and    the    water    in    the 

emulsion  is  not  readily  expelled  by  working  the 
mixture.  Margarine  prepared  from  hydrogenised 
tats  frequently  contains  as  much  as  20%  of  water. 

— \V.  P.  s. 

Coma  powder;  Determination  oi  fai  in- — . 
Keller.  Apoth.-Zeit.,  1916,31,330.  Z.  angew. 
<  hem.,   toft,  29,  I!ef..   103. 

Extraction  with  ether  in  a  Soxhlet  apparatus  tor 
111  hours  is  sufficient  to  extra.)  the  whole  of  Ihe 
fat  from  co<oa  powder.  There  is  no  need  to  mix 
the'  cocoa  with  sand  previous  to  tie  extraction) 
and  the  addition  of  sand  has  tin-  disadvantage 
that  the  crude  fibre  cannot  then  be  determined  in 
the  extracted   powder.     Attention  is  directed  to 

the  fact  that  theobromine  is  extracted  together 
with  the  fat  and  forms  a  whit  ■  deposit  on  the  wall 
of  the  extraction   flask ;   the   quantity   of   theo- 


bromine thus  extracted  is  small  and  in  most  cafe- 
may  be  neglected.  If  desired,  the  fat,  aftci 
weighing,  may  be  dissolved  out  of  the  tla^k  with 
ether   and   the   flask    containing;   the   deposit    tit 

theobromine  re-weighed.  In  addition  to  theo- 
bromine,   the    ethereal    extract    of    cocoa    contains 

another  basic  substance;  this  yields  a  uold  salt 
which  differs  from  theobromine-gold  chloride  in 
mpt.  and  gold-content.     W.  P.  S. 

Theobromine  and  caffeine  in  cocoa  and  ihoeolale  . 

Determination  ot .   G.  Savini.   Annali  Chfan. 

Appl.,   1916,  6,  2 17-  -250. 

Twelve  grms.  of  the  sample  is  heated  for  10  uiln- 
with  79  e.c.  of  light  petroleum  spirit  in  a  500  c.c. 
lla.sk.  the  hi  I  solution  is  decanted  through  a  filter, 
and  the  process  repeated  twice.  The  filter  papei 
is  transferred  to  the  flask  and  the  residual  sub- 
stance is  boiled  with  25(1  C.C.  of  water  and  5  c.c 
of  10%  sulphuric  acid  for  1  hour  under  a  reflux 
condenser.  The'  hot  solution  is  poured  ofl  and 
t he-  flask  rinsed  with  hot  water.  The  acid  solution 
is  cooled  to  ali. cut  30°  C.,  made  up  to  300  c.c,  and 
filtered.  260  c.c.  of  the  nitrate  (=10  grms.  ol 
sample)  is  mixed  with  10  grms.  of  sand  and  ex<  i 
of  magnesia,  evaporated  to  a  syrup,  and  then 
mixed  with  a  further  8- — 10  grms.  of  magnesia 
which  converts  it  into  a  dry  powder.  This  is 
transferred  to  a  llask  and  treated  with  100  C.C.  ol 

chloroform,    the    evaporating    dish,    etc.,    being 

rinsed  twice  with  2-5  c.c.  Of  hot  water,  which  ■ 
added  t<>  the  chloroform  in  the-  Bask.  Aftei 
adding  u  25  C.C.   of  strong  ammonia  solution,  tie 

chloroform  is  boiled  for  a  \  hour  under  a  reflux 
condenser,  then  decanted  through  a  filter,  and  the 
■residue  again  extracted  with  100  c.c.  of  pur.' 
chloroform,  this  operation  being  repeated  until 
altogether  BOO  C.c.  of  chloroform  has  been  used 
The  chloroform  solution  is  evaporated,  and  the 
residue  is  washed  twice,  with  5  c.c.  of  petroleum 
spirit  each  time,  the  liquid  being  passed  through  a 
Biter.  The  residue  is  then  dissolved  in  a  small 
■quantity  of  lulling  water,  the  solution  filtered 
through  1  he  same-  lilt  ir,  the  insoluble  matter 
washed  three  1  inns  with  boiling  water,  the  solution 
evaporated,  and  the  residue  of  theobromine  and 
caffeine  dried  for  1  hour  at  luO'C  and  weighed 

—A.  8. 

Zymase  col  carboxylase  in  the  sloragt   organs  of  tin 

potato  a, ol  sttgar  '"<'.     Bodn&r.     See   XVIII. 

I'.vn  xi. 

Cooling  and  drying  no!*.  <  ah  s  and  similarly  shapi 

pieces  ../'  material  for  use  as  food  for  cattle  and 

other  animals,  and  grain,  seed  and  other  material* 
in  half-;   Apparatus  for  Q.   B.  Schuelea 

Kingston-upon-Hull.     Eng.   Pat.    102,460,  Juh 
20.  [916.     i  \ppl.  N...  10,624  of  1910.) 

The  apparatus  comprises  a  casing,  preferably  Longei 

than  wide,  and  open  at.  the  top.  into  which  toe 
material  is  delivered  from  a  hopper.  A  swinging 
motion  ma\  be  imparted  t"  the  hop).,  r,  t"  ensure 
uniform  distribution  of  the'  material  throughout 

the  length  of  the  easing.  In  the-  lower  part  ol  lie 
casing,    and    extending   throughout    its    length,   are 

two  partitions,  sloping  downwards  from  the  two 
longer  walls  to  the  tl<. or.  .md  constructed  of  a 
number  of  parallel,  o\  erlapping  slats,  spaced  apart. 

Air  pumped  into  the  spaces  behind  these-  two 
partitions  .scapes  between  the  slats  into  the  main 

bod}   of  th,    casing  and  passes   upwards   through 
lb.'  material.      Openings  in  the  Boot  ol  the  easing, 
which   may    he   covered    and    uncovered    at    will    h\ 
means    of    slides,    enable    the-    material    t"    he    die 
charged     after     treatment,     and     si ts     may     bo- 

provided  bclon  the- openings.— J.  11.  L. 
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XIXb.— WATER  PURIFICATION;  SANITATION. 

Water    supply ;    Decolorisalion    and    removal  of 

manganese   from    a .     H.    Klut.     Mitt.  K. 

Land.     Wasserhvg.,     1915,     21,    262—270.  Z. 
angew.  Chem.,  191(5,  29,  Kef.,  193 — 194. 

The  water  supply  of  the  town  of  Neisse  (Silesia) 
is  submitted  to  the  following  treatment  in  order 
to  remove  iron  and  manganese  compounds,  the 
presence  of  the  latter  rendering  the  water  unfit 
for  use  in  its  natural  condition.  The  water  is 
puniped  from  the  wells  into  a  tank  and  alum  is 
added  in  the  proportion  qf  80  grnis.  per  cb.m.  of 
water  ;  the  treated  water  then  flows  over  weirs, 
where  it  is  aerated,  into  a  series  of  settling  tanks 
from  which  the  clear  water  is  pumped  through 
gravel  filters  to  remove  iron  compounds.  It  is 
then  passed  through  manganese-permutite  filters 
to  remove  manganese  compounds.  The  latter 
Mitel's  are  regenerated  from  time  to  time  by  means 
of  2%  potassium  permanganate  solution,  and 
means  are  provided  for  washing  the  gravel  and 
permutite  filters.  The  whole  treatment  diminishes 
the  quantity  of  organic  matter  in  the  water, 
besides  removing  the  iron  and  manganese  com- 
pounds, and  does  not  increase  the  hardness.  A 
subsequent  filtration  through  permutite  filters 
containing  marble  removes  any  free  dissolved 
carbon  dioxide  from  the  water. — W.  P.  S. 

iiac.  eoli  in  potable  ivaters  :   Enumeration  of . 

L.  Bourdet.     J.  Pharm.  Chim.,  1917,  15,  5—12. 

In  France  the  isolation  of  B.  coli  from  water  is 
effected  in  phenol  broth  of  varying  concentration 
and  at  a  varying  temperature.  The  various 
methods  are  reviewed,  and  it  is  considered  that  a 
strength  of  phenol  of  1  per  1000  and  a  temperature 
of  37  °  C.  are  the  best  conditions.  It  was  found  that 
if  more  than  one  tube  was  inoculated  with  the 
same  quantity  of  water,  all  of  them  would  not 
necessarily  give  the  same  result,  owing  to  the 
tendency  of  the  B.  coli  to  be  distributed  through 
the  water,  not  singly,  but  in  groups.  When  B.  coli 
was  present,  the  positive  tubes  from  each  quantity 
of  water  varied  from  66%  to  90%.  Consequently 
in  making  a  test,  several  tubes  inoculated  with  the 
same  quantity  of  water  are  examined,  the  numbers 
increasing  from  3  tubes  for  100  c.c.  of  water  to  10 
tubes  for  1 — 005  c.c.  Before  any  result  is  taken 
as  indicative  of  B.  coli,  at  least  70  %  of  the  tubes 
for  each  quantity  of  water  should  be  positive.  The 
results  so  obtained  are  confinned  by  taking  the 
positive  tubes  yielded  by  the  smallest  quantity  of 
water,  sub-culturing  twice  in  phenol  broth,  and  then 
making  cultures  in  lactose-peptone-water,  peptone- 
water,  and  gelatin.  In  the  lactose  cultures  the 
indicator  is  not  added  until  after  incubation,  when 
the  same  number  of  drops  is  added  to  the  inoculati'.  1 
tube  and  to  a  control  uninoculated  tube. — J.  H.  J. 

Nicotine   sulphate   and  fish-oil   soap   sprays;     Re- 
lationship bettoet  n  the  >r<  tting  power  and  efficiency 

of .     L.  B.  Smith.     J.  Agric.  Res.,  1916,  7, 

389—399. 

The  killing  power  of  the  sprays  n,w  investigated 
mider  field  conditions  upon  peas,  spinach,  and 
strawberries  against  the  pea  aphid,  the  spinach 
aphid,  and  the  red  spider,  the  number  of  inserts 
being  counted  before  application  and  two  hours 
afterwards.  The  peas  were  sprayed  five  times 
and  the  spinach  and  strawberry  plants  once  each. 
The  relative  wetting  powers  were  determined  by 
the  method  of  Cooper  and  Nuttall  (this  J„  1915, 
1029).  The  proportions  of  the  two  constituents 
were  varied  and  in  every  case  50  gallons  of  spray 
was  prepared.  The  results  showed  thai  certain 
concentrated  solutions  were  less  satisfactory  than 
weaker    solutions,    probably    owing    to    chemical 


interaction  between  soap  and  nicotine  resulting 
in  diminished  efficiency  and  wetting  power.  Ihe- 
proportional  efficiency  of  the  mixtures  against 
the  three  kinds  of  insects  was  almost  identical. 
The  addition  of  nicotine  sulphate  decidedly 
increased  the  toxicity  of  the  soap,  and  vice  versa, 
but  when  more  than  1  lb.  of  soap  was  used  with 
10  ez.  of  the  nicotine  sulphate  to  50  gads,  of  water, 
the  efficiency  fell  off  from  the  maximum,  90-8%. 
The  best  results  were  obtained  by  using  6J — 8f  oz. 
of  nicotine  sulphate  to  5  lb.  of  soap,  and  when  the 
amount  of  sulphate  was  increased  both  efficient 
and  wetting  power  diminished.  With  10  oz.  of 
the  sulphate  and  1  :  50  soap  solution,  the  maximum 
efficiency  was  75  %  ;  and  the  same  figure  was 
obtained  for  a  pure  soap  solution  containing  not 
more  than  8  lb.  of  soap  per  50  gallons. — E.  H.  T. 

Influence  of  small  and  short  elevations  of  temperaturt 
upon  the  progress  of  fermentation.  Riebet  and 
Cardot.     .SVe  XVIII. 

Patents. 

Sterilisation  of  liquids  and  especially  of  ccatvr  sup- 
plies. L.  Linden,  London.  Eng.  Pat.  7205. 
May  13,  1915. 

See  Ft.  Pat,  478,797  of  1915  ;  this  J.,  1916,  1129. 

Regulating  and  proportioning  the  feed  of  chemical1- 
or  like  substances  to  water  or  other  fluids.  G.  G. 
Earl  and  A.  B.  Wood,  New  Orleans,  La.  Reissue 
No.  14,230,  Dec.  12,  1916,  of  U.S.  Pat.  1,200,324, 
Oct.  3,  1916.     Date  of  appl.,  Nov.  1,  1916. 

See  this  J.,  1916,  1233. 

Silicon  compound  [for  water  8of'ening]  and  process: 
of  making  same.    U.S.  Pat.  1,205,509.    See  VII. 


XX.— ORGANIC    PRODUCTS;     MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Jambul  ;    Sonic  constituents  of .     M.  C.  Hart 

and  F.  W.  Heyl.     J.  Amer.  Chem.  Soc,  1916.  38. 
2805—2813. 

Jambul  seeds  from  Syzygium  jambolona  after 
air-drving  contained  8  0%  moisture,  40-3% — 
41-4%  starch,  2-3%  crude  fibre,  2-1%  pentosans, 
6-3%  protein,  2-9%  ash,  2-1%  dextrin,  and  60% 
tannin,  the  alcohol-soluble  carbohydrates  con- 
sisting of  0-23%  sucrose,  2-3  %  kevulose,  and  2-1  % 
dextrose.  The  material  obtained  by  extracting 
the  seeds  with  wood  alcohol  at  ordinary  tem- 
perature, when  examined  by  similar  methods  to 
those  used  by  Power  and  Callan  (see  this  J..  1912. 
1051  ;  1913,  840.)  for  the  examination  of  the  hot 
ethyl  alcohol  extract,  gave  verv  similar  results. 

— T.  C. 

l.i  moii  grass  oil  from  India.     Bull.  Imp.  Inst.,  1916. 
14,  381— 3S2. 

Lemon  grass  oil  shipped  from  Cochin  is  occasionally 
found  to  be  "insoluble"  when  submitted  to  the 
usual   test  with  70%  alcohol.     A   sample  of  oil 
distilled    from    "white-stemmed"    lemon    grass 
[Cymbopogon  flexuosus.  Stapf),  examined  in  191 
resembled  citronella  oil  rather  than  a  true  lemon 
grass  oil  (this  J..  191  t.  805).     A  further  sj  a  imen 
has     therefore     been     obtained,     and     its     souroi 
identified  as  ( '.  flexuosus.  Stapf,  f.  albescens,  a  colour 
variety    of    ordinary    Cochin    lenn  n    grass.     The 
following  are   the   constants   determined    for  this 
specimen,    and    for  the   earlier  sj  re  in  t  n  respect- 
ively ^-Sp.gr.  at     16   /15    C,  0-915.   0-909;    rota 
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tion  (100  mm.,  22  C),  too  dark,  -10°  60'; 
aldehydes,  81,  9%;  solubility  (80%  alcohol)  sol. 
in  o-7  vol.,  turbid  in  I-.",  vols.,  sol.  in  0-8  vol., 
turbid  in  I  vols. ;  (70"{1  alcohol  I,  not  sol.  in  6  \<  Is.  a1 
but  16  C,  sol.  in  2 -6  vols,  at  20  C.,noi  sol.  in  5  \  ols. 
The  new  sample  is  therefore  a  norma]  lemon  grass 
oil,  and  hence"  insolubility  "  is  mol  due  to  inclusion 
ither  grasses.  II  is  probably  due  to  distillation 
I  carried  too  Ear.     E.  W.  L. 

i  Hal  oil  of  Shi  runguht  /»/..  rs.     II.     Bull.  Imp. 
[nstu  1816, 14,378     381.    (Cf.thisJ.,  1915,511.) 

A  consignment  of  tubers  from  the  Transvaal, 
Wing  235  lb.,  was  received  in  August,  1915. 
se  contained  moisture,  74. -7  9  .  >  compared  with 
12:2  and  25%  in  earlier  samples.  Distillation 
in  the  laboratory,  and  also  under  factory 
conditions,  gave  respectively  0-55  and  0-41 
of  oil  calculated  on  original  tubers.  Examin- 
ation of  the  factory-distilled  oil  gave: — Sp.gr.  at 
1G°/15°C.,  0-924;  rotation  (100  mm.)  at  22'  0., 
26" 42';  acid  value,  1-0;  ester  value,  before 
acetylation,  11-6,  after  acetylation,  33-6.  On 
re-distillation  the  following  fractions  wivr  obtained: 
160° — 195°  0.,  44;  195°— 270°  C,  2(i :  residue 
(chiefly  ketone  and  sesquiterpene),  30%.  The 
odour  of  the  oil  as  obtained  by  distillation  is 
unpleasant,  that  of  the  refined  oil  was  not  much 
valued  by  perfumers,  etc.  At  best  the  oil  would  only 
be  useful  as  a  substitute  for  spike  lavender  oil,  and 

its  production  would  therefore  be  unprofitable. 
The  high-boiling  constituents  are  comparatively 
odourless,  and  the  perfume  of  the  oil  therefore 
lacks  persistence. — E.  W.  L. 


..i  oil;  Removal  of  lead  from- 


Schimmel  undCo.,  Apr. to  Oct.,  1910. 
(hem.,  1911),  29,  Kef..  518. 


Tier,  von 
Z.  angew. 


100    GRMS.    of    the    oil    is    shaken    vigorously    and 

atedly  with  1  grm.  of  powdered  tartaric  acid, 
and  filtered  from  the  flocculent  precipitate.  The 
•  olour  of  the  oil  is  improved  by  the  treatment,  and 
practically  no  separation  of  crystals  on  urs  at  the 
zone  of  contact  of  the  aqueous  and  oily  layers  in 
the  subsequent   determination   of   the   aldehydes. 

— A.  S. 

lonone  :  Manufacture  of .     II.  V.  Slack.      Pert. 

and    Essent.    Oil    Kec,    1916,    7,    389—391. 

WiiKN   lemongrass  oil  is  distilled  with  steam  the 
in!  I  .     and    later    fractions    contain    only    a    small 

percentage  of  citral,  whilst  intermediate  fractions 
contain  up  to  04%  and  are  much  more  suitable 
(or  the  manufacture  of  ionone  than  the  iinrci  tided 
oil.  The  condensation  agent,  used  in  condensing. 
the  citral  with  acetone  should  be  in  solution,  as 
iluble  condensation  agents,  such  as  sodamide, 
ise  local  overheating  with  consequent  production 
of  tarry  and  resinous  matters.  The  yield  and 
quality  of  the  condensation  product  are  much 
improved  bj  carrying  out  the  condensation  in 
presence  of  a  diluting  agent,  the  best  result  being 
obtained    by    employing    excess    of    acetone    as 

diluting  agent  :    five   parts  of  acetone  to  one   part 

of  cit  i-i  1  is  a  suitable  proportion.     Sodium  ethoxide 

is   a   much    belter   condensation   agent    than   either 

sodamide  or  barium  hydroxide,  the  best  proport  ion 
being  one  part,  of  a  5%  Bolution  of  sodium  ethoxide 
in  absolute  alcohol  to  two  parts  of  citral.  During 
condensation  the  temperature  must  be  kept  as  low 
possible,    and    prolonged    contact    with    the 

alkaline     condensation     agent     must      be     avoided. 

Immediately    after    condensation    the    excess    of 

'one  is  removed  by  rapidly  washing  With  water. 
and    the   unchanged    citra!    removed    l.v     distilling 
with  steam.      The   residual    pseudo-ionone   is   ecu 
verted    into   ionone  by   boiling    100   parts   with    16 
parts  of  concentrated  sulphuric  acid,  500  parts  of 


glycerol,  and  500  parts  of  water  for  six  hours.  The 
use  of  50%  sulphuric  acid  in  the  cold  instead  of 
dilute  acid  loads  to  increased  amounts  of  tarry 
products.  The  product  requires  to  be  repeatedly 
rect die. 1  to  give  ionone  of  the  highest  grade,  the 
distillation  being  carried  out  as  rapidly  as  possible 

to  avoid  loss  by  resinilication.      The  final  product 

is  greatly  unproved  by  passing  a  rapid  current  of 
team  through  it.  followed  l.v  a  current  of  air  for 
se\  ei.il  hours.—  T.  ('. 

Xcetic  ester  of  tribromo-tertiary-butyl  alcohol  or 
brometone  acetic,  ester.  Studies  <»>  derivatives  of 
trihalogetitertiarybutyl  alcohols.  1.  T.  1'.  Aid- 
rich  and  ('.  P.  Beckwith,  .1.  Amor,  Ohem.  Soc, 
1910,  38,  2740     L'TKi. 

TRICHLORO-  and  f  ribromo-terl  iary  butyl  alcohols 
C  chloretone  "  and  "  brometone  "I  are  known  to 
possess  pronounced  sedative,  hypnotic,  and 
anaesthetic  properties,  both  local  and  general. 
Brometone  is  considered  to  have  more  marked 
-.dative,  but  less  pronounced  hypnotic  and 
anaesthetic  properties.  Prom  their  reactions  they 
may  be  regarded  as  trihalides  of  ortho-o-hydroxy- 
isobutyric    acid.     The   acetic    ester    of    tribromo 

tertiary      hut  v  1     alcohol     can     be     prepared     from 

acetyl  chloride  or  bromide  and  the  alcohol,  or  by 

means  of  acetic  anhydride  and  fused  sodium 
acetate.  When  recrystallised  from  all  ohol  it  melt« 
at  43  II  C.  (uncorr.),  is  extremely  soluble  in 
most  organic  solvents  but  practically  insoluble  in 
water.  It  is  not  readily  saponified  by  hoiling 
water  or  dilute  acid.      When  saponified  t  lie  alcohol 

is  decomposed,     Saponification  takes  place  quickly 

with  hot  con.  .-lit  rated  nitric  acid.  The  ester  is 
volatile  in  the  air  and  in  steam,  but  less  readily 
than  chloretone  or  brometone.  Unlike  the  parent 
alcohol,,  the  ester  is  stable  to  warm  ."■  10% 
caustic  alkali  solutions.  An  account  is  given  of 
the  pharmacological  action  of  this  and  other 
esters  of  chloretone  or  brometone.  (Compare 
Woli'ienstein  and  others,  this  J.,  1916,  328.)— P.C. 


Amidines  :   Synthesis  of 


from  cyanamides  by 


mi  mis  of  the  Grignard  reagent.     15.  Adams  and 
('.  II.  Beebe.     J.  Amor.  Chem.  Soc,   1916,  38, 

2708—2772. 

Tiim-'NZYi.f  YANAMinr:  on  treatment  with  the 
Grignard  reagent  yields  first  a  magnesium  halide 

addition     compound,    which     on     treatment     with 

dilute  acid  is  converted  into  a  salt  of  a  substituted 
amidine.    Thus    dibenzylcyanamide    with    ethyl, 

phenyl,  and  tolyl  magnesium  halideS  and  siit.se- 
queni  treatment  with  hydrochloric  acid,  yields 
the  hydrochlorides  of  dibenzylpropionamidine, 
m.pt.  '2111°     204,5°   C,   <>f   dibenzylbenzamidme 

m.pt.  211-5  ('..  and  of  dibenzylt  ohieiiv  lamidine 
respectively.  The  ft.  e  amidines  obtained  by 
treating  these  salts  with  alkalis  are  very  soluble 
oils    or    low    melting    solids    which    can    only    be 

purified  with  difficulty- — T- c- 
Patent. 

Ethylencglycol ;  Production  of  -.  A.  Hough. 
Lavigne,  Quebec.  C.s.  Pat.  1,206,222,  Nov. 
28,  1916;     Date  of  appl.,  Feb.  21,  191 1. 

Ethyi.  al.  ohol  vapour  is  brought  into  contact 
with  thin  layers  oi  aluminium  sulphate  up  m  inert 
material,  at  a  high  temperature  (350       loo"  C.) 

and  in  t  In-  absence  of  air,  a  i  as  to  remove  1 1 m 

bined  oxygen  without  forming  aldehydes.  The 
resulting  ethylene  is  converted  into  ethylene 
di.  blonde,  and  the  chlorine  in  the  latter  is  replaced 
by  hydroxy]  by  means  of  ferric  oxide.     The  ferric 

chloride  formed  in  the  reaction  is  oxidised,  and  the 
resulting  ferric  oxide  and  chlorine  are  used  for  the 
treatment  of  further  quantities  of  ethylene.  -   ('.A.M. 
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XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Cinematograph  film ;    Renovated  .     A.   P.   H. 

Trivelli,    The    Hague,    Netherlands.     U  S.    Pat. 

1,205.822,  Nov.  21,  1916.     Date  of  appl.,  Aug. 

3,  1916. 
A  renovatkd  cinematograph  film  consists  of  a 
film  coated  with  a  closely  adherent  layer  of  trans- 
parent flexible  varnish  containing  a  salt  of  a  resin 
acid,  a  cellulose  ester,  and  a  drying  oil,  and  having 
practically  the  same  coefficient  of  refraction  as 
the  original  film.  (See  also  Eng.  Pat.  7956  of  1915  ; 
this  J.,  1916,  754.) 

Colour     photography   ;      Multicolour     screens     for 

.       I.  Kitsee,  Philadelphia,  Pa.     U.S.  Pat. 

1,206,000,  Nov.  28,  1916.     Date  of  appl.,  Apr. 
8,  1915. 

Minute  coloured  particles,  suitable  for  the  forma- 
tion of  multicolour  screens,  are  obtained  by  spray- 
ing a  coloured  solution  of  a  suitable  solid  through 
an  atmosphere  containing  a  substance,  such  as 
formaldehyde,  which  coagulates  the  solid  and  pre- 
vents coalescence  of  the  particles. — B.  V.  8. 


XXII.— EXPLOSIVES;  MATCHES. 

Explosives  ;  Simple  tests  for .     A.  Stettbacher. 

Z.  ges.  Schiess-  u.  Sprengstoffw.,  1916,  11,  249 — 
251.     Z.  angew.  Chem.,  1916,  29,  Ref.,  495. 

In  order  to  make  rapid  tests  of  the  properties  of 
an  explosive  by  means  of  simple  apparatus,  it  is  a 
great  advantage  to  have  an  arrangement  whereby 
explosive  force  and  scattering  or  detonating  effect 
can  be  measured  simultaneously.  The  method 
suggested  is  to  pack  lightly  about  50  grins,  of  the 
explosive  in  a  thick-walled  nickel  crucible  which 
is  placed  on  a  plate  of  soft  iron,  6  to  8  mm.  thick, 
and  supported  on  a  stand.  After  bringing  about 
explosion,  the  detonating  effect  is  measured  by  the 
depth  of  the  impression  made  in  the  iron  plate 
by  the  crucible,  by  the  disintegration  of  the  surface, 
and  the  amount  of  scaling.  The  total  energy  of 
the  explosion  is  measured  by  the  bulging  and  the 
distortion  of  the  metal  plate. — J.  N.  P. 

Penlaerythrilol  and  its  nitric  estir.  A.  Stettbacher. 
Z.  ges.  Schiess-  u.  Sprengstoffw.,  1916,  11,  182 — 
184.     Z.  angew.  Chem.,  1916,  29,  Ref.,  495—496. 

Pentaerytiikitol  C(CH2OH)4  gives  on  nitration  a 
compound  which  combines  the  explosive  properties 
of  nitromannitol  and  nitroglycerin,  while  being 
free  from  the  disadvantages  of  these.  A  method 
of  preparation  described  by  Tollens  enables 
pentaerythritol  to  be  produced  in  large  quantities 
and  purified  cheaply.  In  the  form  of  its  tetra- 
nitrate  the  compound  is  suitable  for  use  in  primers, 
percussion  caps,  and  detonators.  In  consequence 
of  the  linking  of  the  ester  groups  to  a  central 
carbon  atom,  the  nitrate  is  particularly  stable. 
less  sensitive  than  nitromannitol,  but  more  sensi- 
tive than  tetranitromethylaniline.  As  shown 
by  calorific  measurements,  it  possesses  a  greater 
decomposition  energy  than  the  materials  hitherto 
used  for  initiating  explosions.  The  preparation 
of  the  compound  is  described  in  Ger.  Pat.  245,025. 
(See  also  Eng.  Pat.  20,281  of  1894  ;  this  J.,  1895, 
66.)— J.  N.  P. 

Ammonium  chlorate  ;    Stability  of  .     J.   Gel- 

haar.  Z.  ges.  Schiess-  u.  Sprengstoffw.,  1916, 
11,  166—167.  Z.  angew.  Chem.,  1916,  29,  Ref., 
496     497. 

An   investigation  was  made  of  the   properties  of 


ammonium  chlorate  in  the  solid  state  and  in 
aqueous  solution.  At  ordinary  temperatures, 
3  grms.  of  the  salt  exposed  in  a  thin  layer  to  air 
lost  80%  °f  its  weight  as  gaseous  products  in  7 
weeks.  The  nitrogen  was  partly  oxidised  to  nitric 
acid.  At  10°  C,  spontaneous  decomposition  took 
place  after  11  hours.  0-5  grm.  heated  to  70°  C. 
decomposed  after  45  mins.,  0-1  grm.  heated  to 
00  ('..  after  10  mins.,  and  at  100°  C,  after  3-5  mins. 
In  solution,  the  decomposition  took  place  some- 
what more  slowly.  The  dry  salt  was  detonated 
by  a  hammer  of  2  kilos,  falling  from  a  height  of 
15  cm.  In  the  lead  block  test,  an  indentation  of 
254  c.c.  was  obtained  on  detonation. — J.  N.  P. 

Patents. 

Blasting  cartridges.  W.  Weber,  Hayingen,  Ger- 
many. Eng.  Pat.  12,463,  Aug.  I-0,  1915.  Ad- 
dition to  Eng.  Pat.  8606,  June  10,  1915. 

Blasting  cartridges  made  as  described  in  Eng. 
Pat.  8606  of  1915  (see  U.S.  Pat.  1,157,270;  this 
J.,  1916,  276)  may  contain  several  combustible 
metallic  powders  instead  of  a  single  powder,  the 
mixture  being  placed  in  a  bag,  with  or  without 
the  addition  of  amorphous  carbon  or  an  organic 
substance,  which  may  have  great  absorptive 
capacity  for  liquid  ah'. — C.  A.  M. 

Explosive  containing  nitroglycerin.  W.  Cospy, 
San  Francisco,  Ca'l.  U.S.  Pat.  1,205.516,  Nov. 
21,  1916.     Date  of  appl.,  July  8,  1916. 

Nitroglycerin  (80%)  is  incorporated  with  tetra- 
chloroethene  (tetrachloroethylene)  or  a  mixture 
of  tetrachloroethene  with  20%  of  tetrachloro- 
methane    (carbon   tetrachloride). — C.  A.  M. 

Glycol     dinitrale  ;     Process    of    making     for 

explosive     uses.     A.     Hough,     Choisy,  Quebec. 

U.S.    Pat.    1,206,223,   Nov.   28,    1916.  Date  of 
appl.,  Oct.  22,  1914. 

Glycol  (1  part)  is  nitrated  with  a  mixture  (7 
parts)  of  nitric  and  sulphuric  acids  containing 
not  less  than  93%  nor  more  than  96%  of  total 
acids.  The  nitration  mixture  may  contain  from 
35  to  36  %  of  nitric  acid  and  58  to  59  %  of  sulphuric 
acid,  and  special  claim  is  made  for  a  mixture  con- 
taining 351%  of  nitric,  acid,  50",,  of  sulphuric 
acid,  and  5-85%  of  water. — C.  A.  M. 

Explosive  charge  fur  shells  anil  the  like  K.  Stern, 
Hanover.     Ger.   Pat.   294,814,   Aug.   4.    1915. 

A  pilling  recommended  for  shells  and  other  pro- 
jectiles consists  of  silicon  chloride  in  conjunction 
with  explosives.  A  violent  reaction  takes  place 
between  the  silicon  cldoride  and  the  water  vapour 
which  is  produced  by  some  explosives. — J.  N.  P. 

Match  and  process  of  making  the  same.  l>.  A. 
Venot  and  L.  F.  Chasseigne,  Pantin,  France. 
U.S.  Pat.  1,208,411,  Dec.  12.  1916.  Kate  of 
appl.,   Aug.   4,    1911.       Renewed    .May    1.    lOlti. 

See  Fr.  Pat.  430,714  of  1910  ;   this  J.,  1911,  1  til. 

Manufacture    of     nilro     compounds.      Eng.     Pat. 
102,216.     See  III. 


XXIH.-ANALYSIS. 

Sal  phone  phthalein  scries  of  indicators  and  the 
quinonc-phcnolale  theory.  II.  A.  Lubs  and 
S.  F.  Acree.  J.  Amer.  Chem.  Soc,  lJUt>,  38, 
2772—2784. 

SULPIIONEPIITHALEINS     (see     this     J.,     1915,     1226  : 
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1910,  9*0)  containing  no  negative  bromo  or  nitro 
group  in.  the  phenol  residues,  when  in  solution  as 
free  acid  or  as  monobasic  salt,  are  yellow  to  orange 
in  colour,  the  colour  and  conductivities  indicating 
that  they  exist  largely  in  the  quiuonoid  form. 
On  titration  with  alkali  there  is  an  intense  colour 
ehange  when  0-85  mol.  to  0-9H  mol.  of  alkali  lias 
been    added,    with    formation    of    the    dibasic    salt. 

Solutions  of  sulphonephthaleins  containing  nega- 
tive bromo  or  nitro  groups  in  the  phenol  residues 
have  high   molecular   conductivities   and  low  Ph 

ranges,  indicating  considerable  ionisation  of  the 
phenol  residue,  and  these  solutions  exhibit  more 
or  less  the  colour  of  the  dibasic  salts.  Addition  of 
mineral  acids  to  such  solutions  suppresses  the 
ionisation  of  the  phenol  group  and  changes  the 
intense  colour  characteristic  of  the  dibasic  salts 
into  the  fainter  yellow  or  orange  of  the  quinone 
group.  The  free  sulphonephthaleins  and  the 
monobasic  salts  give  absorption  spectra  containing 
a  yellow  band  characteristic  of  the  quinones, 
whilst  the  dibasic  salts  have  a  deep  band  in  place 
of  the  yellow  band,  indicating  that  the  quinone 
group  as  such  disappears  due  to  combination 
with  the  phenolate  anion  to  form  a  complex 
quinone-phenolate  group.  By  substituting  bromo, 
citro,  methyl,  isopropyl,  amino  and  other  groups 
in  the  benzenesulphpmc  acid  group  and  especially 
in  the  phenol  residue,  the  ionisation  constants  of 
these  groups  may  be  greatly  changed  and  indica- 
tors of  a  wide  range  may  be  thus  obtained.  The 
phenol-,  thymol-  and  cresol-sulphonephthaleins 
and  their  bromo  derivatives  are  highly  satisfactory 
indicators.— T.  C. 

Chemical  method  of  detecting  deterioration  of  wool. 
Sauer.     See  V. 

( 'haracteristica  and  basis  of  valuation  of  kapok  fibre. 
Cross  and  Bevan.     See  V. 

Volumetric  determination   of  zinc    in    it"   chloride, 

nitrate,     unit     sulphate.      Sjosti-om.      See  VII. 

Testing     hardened     concrete.     Hart.     See  IX. 

Determination    "i    nickel    in     iron    ores.     Covitz. 
See  X. 

Detection    of   arachis   nil    in    admixture    with    ■•lit' 
oil.     Biazzo  ami  Vigdorcik.     See  XII. 

Delation  ut  rape  oil  in  admixture  with  olive  oil. 
Biazzo  and   Vigdorcik.     .Sic   XII. 

Determination  of  alkali  sulphides  [in  tannery  limi 
liquors'].     McCandlish  and  Wilson.     See   XV. 

Determination  of  dicyanodiamide  in  nilrolim  [crude 
calcium  cyanamide].     Stutzer,     Sir  XVI. 

Deli  ntnination  of  sugars  in  presence  of  gum.    Sstn  iui. 
Sec  XVII. 

Inalytical  discrimination  between  fermented  sweet 

s  <,,)'!  misit  lies.     Baragiola  ami  Godet.     See 
WIN. 

Detection  and  determination  of  citric  mid  in  wine. 
s chaffer  and  Gury.     See  Will. 

Determination    of    ial    in    ennui    powder.      Keller. 
Set    MX  \. 

Determination     of    theobromine    and    caffcitu     in 
cocoa    and     chocolate.     Savini.     See     XIX  a. 

t'nnmi  ration  of  Hue.  cnli  in  potabU  aiders.    Bourdet  • 

Set    xi.Xb. 
Simple  tests  for  explosives.     Stettbacher.  Set  XXII. 


Patents. 

Pyrometer.  E.  L.  Clark,  Lakewood,  Obio,  As- 
signor to  National  Carbon  C,  ..  Cleveland.  Obio. 

I'.S.   Pat.    1,205,325,   Nov.  21,    1916.     Date  of 
appl.,  Dec.  19.  1912. 

A    GALVANOMETER,   a   thermocouple,    a    resistance 

having  a  positive  temperature  coefficient   Located 

close  to  tin-  cold  junction  of  the  thermocouple, 
ami  a   second   resistance  are  connected   together 

in  series  in  a  .  losed  circuit.  A  source  of  E.M.I', 
and  a  variable  resistance  in  series  ale  connected 
in  a  closed  circuit  to  t  be  ends  of  each  of  the  resis- 
tances in  the  first   mentioned  circuit.—  W.  I'".  P. 

Gas-calorimeter  :  Continuous  — .  V.  G.  Breyer, 
Palmcrton.  Pa..  Assignor  to  The  New  Jersey 
Zinc  Co..  .New  York.  U.S.  Pat.  1,205,704,  Nov. 
21.1910.     Date  of  appl.,  Mar.  31,  L915. 

Supplies  of  gas  and  air  are  maintained  in  tanks 

under  pressure  of  water  columns  of  constant 
height  ami  open  to  the  atmosphere.  The  gas 
and  air  are  delivered  to  an  open  combustion  cham- 
ber at   constant    relative   rates,   and  an   indicating 

and  recording  thermometer  is  provided  with  its 
sensitive  element  in  position  to  indicate  tempera- 
ture variations  in  the  combustion  chamber. 

W.  V.  V. 

Method  of  determining  sulphur  dioxide.      I'.S.  Pat. 
L.205,724.     Sec  VII. 

Device  for  examining  a  sample  of  [sugar]  syrup  or 
massecuite.  Device  tor  taking  a  sample  oi  syrup 
ormassecuite.  CS.Pats.  1,205,837  and  1,205,838. 
See  XVII. 


Trade  Report. 

Prohibited  exports.     Order  in  Council,  Jan.  15,  1917. 

THE  following  headings  have  been  removed  from 
the  Itoval  Proclamation  of  May  10th.  1910  (see 
this  J.,  1910,  020):  'Alcohol,  methylic.  'Amyl 
acetate.  'Barium  sulphate.  The  following  head- 
ings are  added  :  'Bone  black.  'Alcohol,  methylic, 
and  its  esters.  'Amyl  acetate  and  other  amyl 
esters.     'Barium  sulphate. 

Chemical  and  medical  glass,  etc.     Regulations  tot 
trading.    Sir  VIII. 


Book  Received. 

The  Central.  Vol.  XIII.  No.  39.  Special 
Chemical  Department  Number.  Percival 
Jones,  Ltd.,  Birmingliam. 

This  issue  of  "The  Central,"  which  is  the  journal 
of  the  old  students  of  the  Central  Technical 
College,  contains  a  brief  record  of  sonic  of  the 
work  done  in  the  College  under  the  leadership  of 
Professor  Armstrong  during  the  years  1884  to 
19M.  The  subjects  dealt  with  are  "Stereo- 
chemistry and  crystallography,"  by  W.  .1.  Pope. 
■•  \  reform  in  education."  by  W.  M.  Heller 
"  Early  physico-chemical  work  at.  the  Central," 
l>>  II.  Crompton.  "On  chemical  change,"  by 
T.  M.  l.ovuy.  "The  chemistry  of  camphor, 
by    \.   Lapworth.     "Crystallography,"  by  II.  A. 

.Miei-s.  "  The  naphthal.  ne  research."  b\  \V.  I'. 
Wynne.  "Biological  investigations,"  by  J.  V. 
Eyre.     The  number  concludes  with  some  notes  on 

th iu'in  and  development  of  the  chemical  school 

ai  the  Central,  by  Prof.  Armstrong,  and  a  brief 
account  of  the  careers  of  the  students  who  have 
worked  under  him  at  the  College. 


A 
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Official  Notices. 


REPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 

Owing  to  unforeseen  delays  in  the  receipt  of  the 
manuscript  of  certain  sections  of  these  Reports, 
it  is  regretted  thai  the  publication  of  the  first 
volume  is  unavoidably  postponed  until  March. 


CROSS  AND   SEVAN   ESSAY  PRIZE   OF  £20 
AND  LATHAM  RESEARCH  GRANT  OF  £300. 

The  Council  have  pleasure  in  announcing  that 
a  gift  of  £20  has  been  made  by  .Messrs.  Cross  and 
Bevan  as  a  prize  for  an  essay  on  "  The  Inter- 
connection of  Economic  Botany  and  Chemical 
Industry." 

A  further  sum  of  £300  has  also  been  presented  by 
their  friend,  Mr.  T.  P.  Latham,  of  Weybridge, 
to  be  paid  in  three  annual  instalments  to  such  one 
of  the  competing  essayists  as  may  be  judged  to  be 
of  conspicuous  ability,  as  a  grant  towards  his 
expenses,  on  the  condition  that  he  apply  himself, 
during  three  years,  to  research  of  approved 
character  on  a  subject  cognate  with  that  dis- 
cussed in  his  essay. 

The  immediate  object  of  the  donors  is  to  promote 
the  study  of  economic  botany  with  special  refer- 
ence to  its  bailing  on  chemical  industry,  giving 
the  widest  possible  interpretation  of  the  relation- 
ship. 

They  desire,  under  the  auspices  of  the  Society, 
to  assist  in  forming  public  opinion  in  this  direction 
and  to  discover  and  further  the  career  of  a  student 
i 'I'  promise  who  may  wish  to  devote  himself  to 
work  in  such  a  field. 

The  Essay  Prize  will  be  open  to  all  members 
•of  the  Society  who  are  British  subjects.  The 
Research  Grant  will  be  limited  to  competitors 
under  25  years  of  age  at  the  time  of  sending  in  the 
•essay. 

Essays  are  to  be  submitted  to  the  Council  of  the 
Society  not  later  than  the  close  of  the  year  1917. 
The  awards  will  be  made  promptly.  Neither  the 
prize  nor  the  first  grant  will  bo  given  unless  the 
essayist  or  essayists  shall  be  deemed  to  have  real 
merit.  The  Latham  Research  Student  will  be 
required  to  submit  a  report  at  the  close  ot  each 
year,  to  satisfy  the  Council  that  he  has  made  and 
is  likely  to  make  proper  use  of  the  grant . 

London  Section. 


Meeting    held    nl    Burlington    House    on    Monday, 
■/miliar//   15th,    li'lT. 


mi;,  a.  r.  i.ixg  ix  tiik  chair. 


\    NEW    METHOD    OF    EXTRACTING     THE 

VAPOROUS  CONSTITUENTS   FROM 

COAL  GAS. 

l.v    1.'.    LESSING,    PH.D. 

The  recoverj  of  benzol  from  coal  gas  is  a  problem 
which  has  engaged  the  attention  of  the  carbonising 
industry  for  the  last  50  years.  A  good  account 
of  its  early  development,  in  which  men  like 
Cusiter,  II.  Cain.  .1.  Hardman,  (i.  E.  Davis, 
nil  F.  Carves  appear  as  pioneers,  i--  given  in 
Lunge's  "Coal  Tar  ami  Ammonia." 

The  process  was  first  practised  in  the  English 
"'  carbonising  "  works,  then  taken  up  by  the  by- 
product coke  oven  industry,  and  reintroduced 
into  this  country  by  Continental  coke-oven  builders. 

The  gas  industry  became  interested  in  the 
recovery  of  benzol  from  gas  a    few  years  ago  as  a 


means  of  augmenting  the  supply  of  motor  fuel, 
but  tin-  statutory  requirements  of  illuminating 
power  stood  in  the  way  of  [ts  adoption  on  an 
appreciable  scale. 

Whilst  the  way  had  been  paved,  by  the  fixing 
in  a  few  individual  cases  of  a  calorific  standard — 
the  more  rational  one  in  view  of  the  growing 
importance  of  coal  gas  as  a  heating  agent — it  took 
the  stern  demands  made  by  the  present  War  to 
sweep  away  old  traditions  and  idiosyncrasies  and 
to  make  the  valuation  of  gas  on  a  calorific  basis 
more  general,  or.  at  any  rate,  indemnify  gas 
undertakings  against  deficiencies  in  illuminating 
power  where  (hey  air  caused  by  the  extraction  of 
benzol  and  toluol  for  munitions  purposes.  Under 
these  conditions,  created  by  the  War.  benzol 
est  raction  was  taken  up  by  mam  gas  undertakings 
and  to  an  increased  extent  by  coke-oven  works 
which  had  not   praviouslj   practised  it. 

The  principle  of  the  process  is  practically  the 
same  in  all  plants  although  they  may  differ  in 
details  of  design  and  working.  It  consists  of 
scrubbing  or  washing  the  gas  with  an  absorbent 
oil  and  subsequently  distilling  the  absorbed 
hydrocarbons  from  the  "  benzolised  "  oil  and 
returning  the  "  debenzolised  oil,"  after  cooling. 
to  the  scrubbers  or  washers.  Tie  scrubbers  used 
are  in  the  main  of  three  types:  tower  scrubbers 
filled  with  more  or  less  efficient  packing  material  : 
mechanical  washers  of  the  horizontal  or  vertical 
type  :  and  bubbling  washers  of  the  Livesey  type. 
As  to  stills,  a  great  many  varieties  of  design  are 
in  use.  many  of  which  are  capable  of  improvement 
by  the  application  of  a  more  thorough  study  of  the 
physico-chemical  laws  involved.  Oils  from  coal 
tar.  blast  furnace  tar.  shale,  and  petroleum  are 
being  used  as  absorbents,  the  most  important 
ones  being  creosote  oil,  green  oil,  and  gas  oil. 
Undistilled  tar  is  also  used  as  originally  proposed 
by  Friedlaender  and  Ouaglio  (Eng.  Pat.  No.  488S. 
April  1.  ISS7)  and  in  that  case  the  distilling  plant 
can  be  dispensed  with  as  fresh  tar  is  produced 
at  the  works  and  the  benzolised  tar  is  worked  up 
by  the  tar  distiller.  As  the  boiling  range  of  tar 
is  a  very  wide  one  it  nun  ait  at  the  same  time 
as  a  scrubbing  and  carburetting  agent,  and  to  low 
absorbing  efficiency,  on  account  of  high  watei 
or  carbon  contents,  is  frequently  added  the  risk 
of  the  gas  picking  up  additional  naphthalene  from 
the  tar. 

The  adoption  of  a  process  which  dispenses  with  a 
distilling  plant  in  preference  to  the  more  efficient 
method  of  washing  with  oil  in  a  continuous  cycle, 
exemplifies  a  certain  justifiable  reluctance  on  the 
part  of  managers  of  small  or  medium-sized  gas 
works  to  adil  the  duties  of  chemical  manufac- 
turers to  their  manifold  responsibilities.     It   was. 

therefore,  considered  desirabl  ■  to  '!•■>.  Lse  a  pj 

of  benzol  recovery  which  should  combine  extreme 
simplicity  in  design  and  working  of  the  plant  with 
a  fair  degree  of  efficiency. 

The  use  of  a  "  dry  "  .,. ■  ru t >1  >i ■  >■  filled  with  a  solid 

absorbenl  material  which  would  -trip  benzol  from 

tin-  gas  without  tin-  employment  of  running  wash 
oil.  and   from  which  the  volatile  products  could   be 

removed  by  steam  distillation  in  situ,  appeared  to 
offer  a  solution  of  the  problem. 

I  had  observed  a  number  of  \  mt,  ago  in  the 
analysis   of   spent    oxide   that    it    wa-   difficult    to 

obtain     ((instant     figures    when     Iinouring     to 

estimate  its  moisture  l.\  passing  a  current  of  dry 
coal  gas  over  it.  I  explained  these  results,  even 
at  that  time.  \,\  the  absorption  of  hydrocarbons 
and  carl. on  disulphide  in  the  gas  bj  the  free 
sulphur  and  particularlj  by  the  tarry  matter  in 
(be  spent   oxide.     On   searching   the  literature    I 

find    that    a    similar    observation    had    I n    mad.- 
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with  American  spent  oxide  Lv  Goodno  (Gas 
World,  1893,  18.  296),  However,  1  did  not  con- 
sider  spent  oxide  a  suitable  material  eithi  c  for  tlie 
absorption  or  for  the  distillation  phase  ol  the 
process.  This  opinion  lias  since  been  confirmed 
with  regard  to  the  absorption  of  carbon  disul- 
phide  on  the  practical  scale  by  Teune  in  experi- 
ments carried  oul  at  the  Amsterdam  «;.as  Works 
(J.  (.as  Lighting,   1915,   130.  334  ). 

It  appeared  to  be  necessarj  to  find  a  material 
of  greater  and  more  definite  absorptive  power,  and 
■  ■in  which  should  offer  considerably  less  Lack 
pressure  than  spent  oxide  would  do  and  nol  be 
sub  ject  to  chemical  side-reactions. 

It  was  found  that  the  illuminating  power  of  coal 
gas  could  be  greatly  reduced  bj  passing  it  through 
a  tube  charged  with  pitch  crushed  to  the  size  of 
a  pea.  it  was,  however,  observed  that  the  sharp- 
edged  pieces  became  rounded,  and  thai  the  pitch 
started  "squatting"  and  Snail)  "running  "as 
soon  as  its  viscosity  had  decreased  sufficiently  by 
the  absorption  of  its  solvents  from  the  gas.  This 
showed  that  it  would  be  impossible  to  pack  a 
scrubber  with  it.  as  it  would  tend  to  consolidate 


allowing  it  to  remain  quiescent,  and  indeed  to 
behave  as  a  solid,  as  far  as  contact  with  the  gas 
and  the  production  of  Lack  pressure  is  concerned. 
The  absorbed  compounds  can  i>e  liberated  from 
their  solution  in  the  oil,  in  aitUi  by  steam  dis- 
tillation, and  to  this  phase  of  the  steaming  process 
appl\  the  same  considerations  regarding  the  ex- 
posure of  a  large  surface  and  avoidance  ol  back 
pressure,  as  to  the  scrubbing  period. 

On    this    basis   the    following   process    n  is    de- 
vised :  —The  lias  is  passed  through  a  closed  1 — el 

Which     contains     porous     material     soaked       in     a 

suit  a  Lie  oil  for  instance,  green  oil  or  gas  oil.  The 
inert  material  maj  consist  of  broken  highly 
porous  brick  or,  preferably,  of  moulded  pieces  of 
definite  shape,  volume,  weight,  and  available 
surface.  The  vaporous  compounds  in  the  gas 
in  which  the  oil  is  soluble,  i.e.,  the  hydrocarbons 
and  organic  sulphur  compounds,  which  when 
isolated,  are  liquid  at   ordinary   temperature,  are 

absorbed.     \\  hen  tl il  has  taken  up  the  required 

amount  of  the  substance  to  be  extracted,  which 
will  depend  on  the  quantity  and  surface  ol  the 
absorbing  agent,  the  velocity  and  volume  of  the 


Pig.  1. 


and    block  the  passages,  even  if  the  temperature 

were    kept     low     enough     for    t  li i-inal      pitch     to 

remain  rigid. 

It  was.  therefore,  accessary  to  supply  a  rigid 
support  for  the  absorbent  material.  Whilst  pitch  had 
been  selected  on  account  of  the  high  viscosity,  both 
of  itself  and  its  solution  in  carbon  disulphide,  benzol, 
toluol,  etc..  it  uas  found  in  the  ionise  of  lurthei 
experiments  thai  oils  of  fairly  low  viscositj  could 
be  incorporated  into  bighlj  porous  inert  materials 
without  being  unduly  thinned  or  washed  out  •>> 
the  solvent  vapours  tr the  gas.  Whilst,  there- 
fore, in  the  usual  met  hods  of  washing  or  scrubbing 
;.-as  with  oils  the  gas  is  caused  to  bubble  through 
a  body  or  pass  through  a  shower  or  rain  of  washing 
liquid,  it   uas  found  possible  to  charge  scrubbers 

with    oil    carried    mi    an    inert    and    rigid    Support, 


gas,  the  temperature  and  degree  of  its  satin  ition, 
the  mutual  solubility  of  the  vapours  and  the 
absorbing  oil.  and  the  vapour  pressure  ol  the 
solution  formed,  the  gas  inlet  and  outlet  valves  are 
closed,    the   gas   current    being    directed    into    the 

s ml    vessel  of  the  series.      Steam   is  then   Down 

through  the  material,  carrying  the  vapours  of  the 

absorbed   compounds   with   it    to  the  water- led 

condenser  and  linallv  to  a  receiver  fitted  with  over- 
How  pipes  for  water  and  crude  benzol  respectively. 
It  is  ailv  i-a  Lie  to  provide  the  "  scrubber- still  "  with 

a    jacket     to    avoid    Ih ndensation    of    steam. 

particularly  on  the  walls.  It  is.  however,  not 
1 essarv    to  raise  tie-  whole  of  lie'  inert    carrying 

material   to   the  temperature   ol   distillation.     As 

t  lie   oil    tonus   a    very    thin    film   and    is.   therefore, 

completely    exposed    to    the    passing   steam.    tln> 
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volatile  matter  dissolved  in  it  is  distilled  oft"  before 
the  non-conducting  support  is  raised  throughout 
its  mass  to  the  same  temperature. 

When  the  distillation  is  finished  the  steam  is 
shut  off  and  the  vessel  is  cooled  by  passing  water 
through  the  jacket,  and  is  then  ready  for  the  next 
scrubbing  period. 

By  employing  three  or  more  sets  of  "  scrubber- 
stills  "  they  can  be  worked  in  rotation,  a  definite 
schedule  being  arranged  for  the  three  periods  of 
scrubbing,  steaming,  and  cooling. 

It  will  be  seen  that  the  labour  involved  is  re- 
stricted to  the  manipulation  of  valves  for  changing 
over  from  gas  to  steam  ami  vice  verso,  and  to  the 
collection  of  the  distillate.  \>  there  are  no  pumps 
or  other  moving  parts  involved  in  the  process,  mal- 
adjustments of  the  flow  of  oil,  the  plant  does  not 
require  any  attention  except  for  the  change-over 
from  one  period  to  another.  The  steaming  is  to  be 
done  only  once  in  24  hours,  or  at  even  longer  inter- 
vals, and  occupies  only  a  fraction  of  the  time 
available  for  scrubbing.  The  ground-space  re- 
quired is.  if  anything,  smaller  than  that  occupied 
by  the  usual  combination  of  scrubbing  and  distill- 
ing plant.  Losses  of  oil  are  restricted  to  the  portion 
distilled  off  with  the  steam,  particularly  if  super- 
heated steam  is  used.  In  places  where  the  crude 
benzol  is  fractionated  this  oil  can  be  returned  in  the 
form  of  residue.  Elsewhere  it  is  replaced  by  fresh 
oil,  which  is  occasionally  introduced  through  the 
top  of  the  scrubber  and  is  allowed  to  soak  into 
the  material  on  its  way  to  the  bottom,  where  any 
excess  is  drawn  off  through  drain-cocks. 

The  efficiency  of  scrubbing  or  washing  in  the 
customary  manner  depends  upon  constantly  break- 
ing up  the  oil  into  small  drops  or  thin  films,  in  order 
to  expose  new  surfaces,  and  likewise  upon  deflecting 
the  gas  currents  at  short  and  frequent  intervals  to 
avoid  the  formation  of  inactive  cores  in  bubbles  or 
streams.  In  the  proposed  method  all  the  oil  is  ex- 
posed in  a  thin  film  into  the  body  of  which  the  gas 
can  readily  diffuse  and  which,  therefore,  does  not 
require  breaking  up  or  turning  over. 

Thickening  of  the  wash  oil  in  ordinary  scrubbers 
is  a  disadvantage  on  account  of  the  less  intimate 
contact  caused  by  a  rise  in  viscosity.  In  this 
process,  provided  the  solubility  is  not  impaired, 
the  thickening  of  the  oil  is  rather  an  advantage, 
as  a  more  viscous  oil  is  more  readily  retained  by 
the  porous  material  than  a  thinner  one  ;  whilst 
the  area  of  the  oil  film  exposed  to  the  gas  and 
steam  respectively  remains  unaltered. 

The  interaction  of  gas  and  oil  further  depends 
on  time-contact.  Assuming  equal  rates  of  gas 
passage  and  equal  scrubbing  surfaces  of  a  "  dry  " 
scrubber  and  an  "  irrigated  "  scrubber  a  certain 
volume  of  gas  would  remain  in  contact  with  oil 
for  about  the  same  time  in  both  cases.  On  the 
other  hand  the  oil  in  the  "  dry  "  scrubber  will 
remain  in  contact  with  gas  throughout  the  whole 
scrubbing  period,  whilst  the  contact  of  each  particle 
of  oil  passing  through  the  •■  irrigated"  scrubber  or 
through  a  washer  depends  on  the  rate  of  flow, 
which  varies  in  wide  limits  with  different  construc- 
tions, but  it  is  always  considerably  shorter  than 
that  of  the  quiescent  body  of  oil  locked  up  in  the 
"  dry  "  scrubber.  Consequently  the  oil  in  the 
latter  has  a  chance  to  saturate  itself  with  the 
vapours  from  the  gas  to  the  maximum  limit  of 
the  permissible  vapour  pressure  of  the  solution 
formed.  The  latter  is  more  concentrated  near 
the  gas  inlet  than  towards  the  outlet,  and  if  the 
vessel  is  divided  into  compartments,  or  several 
\  essels  are  arranged  in  series,  one  will  be  com- 
pletely saturated  whilst  the  following  ones  act 
as  check  vessels  and  it  is  only  necessary  to  steam 
the  completely  saturated  vessel  whilst  the  second 
and  third  become  Xos.  1  and  2  respectively,  in 
the  series. 

Pending  the  elaboration  and  thorough  testing 
of  the  process  on  a  works  scale.  I  have  constructed 
an    experimental    apparatus    for    analytical    and 


research  purposes  based  on  the  same  principle, 
which  has  proved  useful  in  this  class  of  work 
during  the  last  two  years.  The  need  for  a  simple 
and  reliable  method  of  controlling  oil  washing 
operations  has  been  expressed  on  various  occasions 
lately,  and  I  have,  therefore,  been  encouraged 
by  the  -Ministry  of  .Munitions  to  publish  the  details. 
None  of  the  purely  chemical  methods  which 
have  been  proposed  from  time  to  time  has  been 
found  satisfactory  for  the  control  of  benzol 
extraction  plaids  in  gas  and  c  oke  works.  The 
most  accurate  physical  method  is  probably  the 
freezing  out  of  the  condensible  hydrocarbons. 
This  was  proposed  by  St.  Claire  Deville  (J.  des 
(Tsines  a  Gaz.  1889),  who  extracted  benzol  and 
its  homologues  by  passing  from  10  to  20  cub.  ft. 
of  gas  through  glass  coils  placed  in  a  freezing 
mixture  at  -22  •'.  and  weighing  the  condensate. 
He  also  determined  the  quantity  of  benzol  re- 
quired to  saturate  the  gas  at  that  temperature  by 
further  cooling  it  to  -703  C. 

Lebeau  and  Damiens  (Comptes.  Rendus,  1913, 
156,  lit.  325)  devised  a  method  for  the  fractional 
distillation  of  liquefied  coal  gas  on  the  lines  of 
the  researches  of  Ramsay  and  Travers.  This 
method  was  amplified  by  Burrell,  Seibert.  and 
Robertson  (U.S.  Bureau  of  Mines  Tech.  Paper  101, 
1915). 

Whilst  exceedingly  useful  for  the  estimation  of 
the  permanent  gases  and  the  total  quantity  of 
vapours — if  that  distinction  be  permitted — these 
methods  deal  with  quantities  too  small  to  allow  of 
a  separation  of  the  vapour  mixture  into  its  com- 
ponents. These  are.  therefore,  lumped  together 
into  one  figure  representing  "compounds  having 
an  inappreciable  vapour-pressure  at  -78°  C," 
and  their  volume  in  uncondensed  form  amount-; 
to  only  about  1-5%  of  the  total.  Their  further 
treatment  is.  therefore,  out  of  the  question. 

11.  F.  Coward  and  F.  Bailey  (Mane  h.  Lit.  and 
Phil.  Soc,  1916,  XXIV.)  pass  a  current  of  gas 
through  a  tube  immersed  in  a  mixture  of  solid  CO, 
and  ether  for  the  purpose  of  estimating  the  illu- 
minating power  of  the  stripped  gas  on  the  lines  of 
St.  Claire  Deville's  experiments. 

Whilst  all  these  methods  arc-  very  valuable  for 
purely  research  purposes  the  apparatus  is  compli- 
cated and  costly,  and  requires  skilled  manipu- 
lators ;  besides,  the  quantities  of  liquid  hydro- 
carbons obtainable  in  reasonable  time  are  too 
small   for  practical  purposes. 

The  method  most  widely  adopted  for  works 
purposes  is  the  passage  of  gas  through  a  train  of 
wash  bottles  charged  with  tar  oils  or  petroleum 
oils  of  various  description.  The  gas  is  passed  at 
the  rate  of  about  1  cub.  ft.  per  hour.  The  first 
bottle  in  the  series  is  emptied  twice  a  day.  charged 
with  fresh  oil  and  placed  at  the  end.  The  oil 
from  all  the  bottles  is  collected  and  distilled  in  a 
metal  retort,  with  the  aid  of  steam  for  the  fractions 
above  1303C.  On  account  of  the  back -pressure 
caused  by  the  oil  and  the  low  scrubbing  efficiency 
of  most  types  of  wash  bottles,  the  rate  of  gas  can- 
not be  increased,  and  a  complete  test  of  100  cub.  ft. 
of  gas  consequently  takes  practically  5  days. 

On  account  of  the  bubbling  the  stream  is  not 
constant,  and  if  the  gas  is  to  be-  tested  for  calorific 
value  or  illuminating  power  it  has  to  be  collected 
in  a  holder  to  obtain  a  steady  flame.  At  best, 
absorption  in  wash  bottles  is  attended  by  tic- 
drawbacks  of  rubber  connections  and  leaks  in 
stoppers. 

The  method  described  bel"«  overcomes  th 
difficulties.  Figure  1  is  a  photographic  view,  and 
Figure  2  is  a  diagrammatic  section  of  tie-  ap- 
paratus, 'the  container,  A.  is  tilled  with  the  ofl- 
soaked  inert  material.  ('.  which  rests  on  a  per- 
forated  bottom.   B.  and   exerts  onK    i gligible 

back-pressure  to  tie-  gas.  'the  gas  t"  be  tested 
enters  through  stop-cock,  1>.  passes  downwards 
through  the  material,  and  through  the  gas  outlet, 
!■:.  into  th.-  gas  meter.     I   prefer  to  arrange  the 
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meter  alter  the  scrubber  in  order  to  avoid 

condensation    or   extraction    of    vapours    in    the 

ir.     In  most  cases  it  i-  also  more  convenient 

to  relate  the  results  to  totally  extracted  gas  as  a 

basis.     The  use  of  rubber  tubing  should  be  avoided 

r  as  possible. 

lifter  leaving  the  meter  the  gas  may  be  used  for 
any  further  chemical  or  physical  examination  re- 
quired. Or  else  it  may  be  burned  and  then 
indicates,  by  its  almost  entirely  blue  Same,  the 
satisfactory  working  of  the  scrubber,  It  burns 
with  a  perfectly  Bteady  flame,  and  if  the  burner 
is  arranged  on  the  lines  of  a  jet  photometer  the 

..th  of  flame,  when  compared  with  that  of  the 
unstripped  --'as.  will  give  a  direct,  though  some- 
what empirical,  measurement  of  the  extracted 
hydrocarbons.  Only  the  inner  cone  of  the  flame 
shows  a  small  amount  of  luminosit  5 .  w  hich  is  due 
t<>  the  non-condensible  Uluminants,  such  as 
ethylene,   propylene,  and  acetylene,  and   t"   the 

- 11  aim  Mini  "f  vapour  due  t<>  the  vapour  pressure 
of  the  solution  formed,  which  is  constant  tor  any 
.  temperature. 
The  container,  \.  is  surrounded  by  a  jacket,  <•, 
which  is  provided  with  a  gauge,  II.  and  drain- 
cock,  J,  and  is  filled  with  water  during  thi  scrub- 
bing period.  The  lm-  i-  passed  through  the 
apparatus  at  the  rate  of  about  5  cub.  ft.  per  hour, 
and  about  HMi  cub.  ft.  are  used  for  one  experi- 
ment. This  will,  therefore,  cover  a  period  of  20 
la  nils,  during  which  the  apparatus  does  not  require 
any  attention  at   all. 

.jjtop-cocks,  Band  D,  are  then  closed.  K  is  opened 
and  the  water  run  out  through  drain-cock,  J, 
until  it  tills  only  about  one-third  ol  the  jacket.    \ 

ring  burnt  r,  R,  is  then  lit  and  steam  is  raised  in 
tin- jacket,  the  excess  steam  escaping  through  the 

denser  0.  When  the  water  is  well  boiling  K 
i-  shut  and  stopcocks,  M  ami  N;  are  opened,  the 
pressure  having  been  relieved  from  time  to  time 
through  N.      \t  the  same  time  the  Bunsen  burner, 


^  lit.  The  steam  raised  in  the  jacket  pass  - 
now  through  the  super-heater  coil,  I.  and  stop- 
cock, M.  in  the  bottom  of  the  inner  container  and 
up  through  the  absorbent  ma  ferial.  The  si  earn  and 
vapours  pass  through  N  ami  condenser,  <>.  and 
are  collected  in  a  graduated  separating  funnel 
clamped  to  the  stand  under  O.  P  is  the  inlet  for 
the  cooling  water  and  Q  its  overflow.  'The  charg- 
ing hole,  T,  through  which  the  material  i-  put  into 
the  apparatus,  i-  closed  by  0  screw-cap.  Vny 
water  condensing  in  the   vessel  or  surplus  "il    is 

drawn    off    through    drain,  nek     P. 

'Che   steam    distillation,    including    heating    up, 
takes    from    1    hour  to    l{    hours,   and    is   usual!) 
.  arried    on    unt  il    the    absorbed    napht  as  1   1 
distilled  over.     Ti  avoid  blockages  in  the  condens 
it    i-  advisable  to  allow   the  cooling  water  t"  ;_'.-t 
hot   before  the  naphthalene  stage  is  reached. 

By  drawing  off  the  hot  water  and  running  cold 
water  through  the  jacket  the  apparatus  cools 
rapidly  and  i-  then  ready  for  scrubbing  again; 
so  that  tin  complete  cycle  of  operations  can  b 
carried  out  within  2 1  hours  and  therefore  daily 
te-,ts  can  be  made. 

According  to   the   vapour  contents  of  thi     - 
being  tested,  from   LOO  to  200  c.c.  of  .-team  dis- 
tillate  is  obtained.      This   is  separated  from  : 
water,     measured,     and     further    examined 
distillation.     In    most    cases    the    estimation    of 
benzene  and  toluene  is  the  principal  object.     1 
this  purpose  II.  G.  Colman's  method  of  fractioi 
tion  and  final  distillation  of  mixtures  with  pui  - 
benzene,  toluene,  or  xylene  is  followed. 

Apart  from  the  estimation  of  benzene  and  toluene 
1  onsiderable  interest  attaches  to  th  9  examination  of 
the  lower  and  higher  tractions.  Even  one  day's 
product  yields  a  fair  amount  of  material  for  tin 
closer  examination  of  the  ext  pact  from  the  t-ra-.  and 
a  week's  supply  w  ill  suffice  for  quite  considerabl 
research. 

It  should  be  remembered  that  the  term  "  benzol  " 
in  this  connection  reft  rs  to  a  mixture  of  a  number 
of  hydrocarbons  and  sulphur  compounds,  and  may 
include  paraffins,  di-olefines,  and  naphthali 
Whilst  at  tin-  moment  the  production  ol  pun 
benzene  and  toluene  is  in  the  focus  of  interest  on 
account  of  the  supply  of  raw  material-  for  explo- 
sives and  dyestuffs,  the  identification  and  quantita- 
tive relation  of  the  other  components  of  the  mix! 
of  vapours  in  coal  gas  is  oi  the  highest  importan 

The  extract  ion  of  condensible  hydrocarbons  from 
eoal  gas  has  probably  come  to  stay,  and  will  form  a 
valuable  source  of  raw  material-  tor  chemicals  and 
motor  fu.i  purposes.  \-  long  as  the  present 
policy  of  gas  undertakings  ol  supplying  a  more  or 
les-  considerable  percentage  of  inert  gases  with 
th.ir  product  continues,  this  deadweight  must 
be  compensated  by  enriching  the  !_'■'*  with  com- 
pounds of  greater  molecular  weight  and  higher 
carbon:  hydrogen  ratio,  and  consequently  higher 
calorific  and  illuminating  value. 

i!^  a  stud]  of  the  compounds  of  this  kind  "  natur- 
ally "present  in  the  gas  when  leaving  the  retorts 
or  the  superheater  In  th  ■  ease  of  water  gas-  it  will 

he  found  which  of  them  are.  mm ically,  the  most 

and  which  the  least  important.  It  will  probably 
pay  to  extract  the  gas  exhaustively,  and  re- 
incorporate with  it  the  hydrocarbons  having  a 
lower  value  for  others  purposes  :  or  else  replace  the 
extract  or  pari  of  it  by  cheaper-grade  petroleum 
disl  illate-  or  '  racked  spirits. 

However,  signs  are  not  wanting  which  point  to 
the  possibility  of  obtaining  high  makes  of  gas  fi 
eoal  without  the  necessity  of  dilution  u  it  1 

or   carbon   dioxide,    in   the    not    far   distant    future. 

If  this  comes  to  pass  it  w  ill  be  possible  to  extrai  I  all 
condensible   compounds    from    the    gas   an. I    still 
supply  a  1  ommoilit  v  which  in  calorific  value  is 
superior  to  thai  of  the  present  day. 

Bui  even  now  the  detailed  examination  of  the 
condensible  hydrocarbons,  beyond  their  customary 
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inclusion  in  "  CnHm  "  or  "  illuminants,"  of  \\  Inch 
they  form  the  smaller  portion,  is 1  ssential. 

It  should  be  realised  that  the  value  of  coal  gas  as 
a  commodity  depends  in  the  first  instance  on  its 
chemical  composition.  The  expression  of  the 
aggregate  of  its  constituents  ami  their  properties, 
merely  by  a  composite  physical  value  such  as  the 
heating  or  illuminating  power,  may  lie  convenient 
and  necessary  for  the  business  relations  of  gas 
works  witli  their  consumers.  But.  for  the  study  of 
t  he  mechanism  of  carbonization  a  n<  I  a  ft  er-t  rea  t  meet 
of  the  gas  ami  the  wider  aspects  of  the  fuel  problem 
a  more  extensive  application  of  analysis  to  coal  gas, 
and  particularly  to  its  smaller  bul  not  less  impor- 
tant constituents,  is  highly  necessary. 

li  is  hoped  that  this  method  will  lie  found  useful 
iu  this  connection.  In  the  control  of  benzol 
extraction  plants  it  has  been  found  capable  of 
discriminating  between  the  hydrocarbons  present 
before  and  after  scrubbing.  As  is  only  to  lie 
expected  it  has  been  found  that  a  large  proportion 
of  the  naphtha  scrubbed  out  from  the  gas  consists 
of  higher  fractions  which  are  of  less  immediate  im- 
portance than  benzene  and  toluene,  which  are 
frequently  allowed  to  go  forward  with  the  gas.  The 
daily  control  of  the  extracting  efficiency  and  a 
closer  study  of  oils  and  solutions  (benzolised  nils)  at 
the  temperatures  concerned  is  highly  desirable. 

It  should  be  added  that  conversely  the  method 
is  adaptable  for  the  comparative  testing  of  various 
oils  against  gases  carrying  known  percentages  of 
vapours  both  as  regards  their  absorbing  capacities 
and  their  behaviour  on  steam  distillation. 

In  conclusion  I  wish  to  express  my  thanks  to  the 
Ministry  of  Munitions  for  their  permission  to 
publish  this  paper,  and  to  .Messrs.  Alexander 
Wright  &  Co.,  Ltd..  the  makers  of  the  apparatus. 


THE  VULCANISATION  OF  RUBBER  BY 
AGENTS  OTHER  THAN  SULPHUR.* 

BY    HENRY    P.    STEVENS,    M.A.,    F.I.C. 

A  remarkable  scries  of  papers  has  recently  been 
published  by  I.  I.  Ostromyslenski,  f  in  certain  of 
which  he  claims  to  have  substituted  successfully 
certain  nitro  compounds  and  peroxides  f<  >r  sulphur  in 
t  lie  vulcanising  process.  The  work,  however,  is  .  if  a 
superficial  character,  regarded  from  the  stand- 
point of  the  rubber  technologist .  The  proportions 
are  given  of  a  number  of  mixes  containing  the 
above-mentioned  substances.  These  were  cured 
in  an  autoclave  or  steam  press  at.  various  pressures 
for  varying  periods.  The  vulcanisate  is  variously 
described  as  incompletely,  completely,  or  over 
vulcanised,  but  there  is  little  or  no  indication  of  the 
physical  properties  of  the  product,  nor  are  limn,  s 
given    which    would    enable   a   comparison    to    be 

*  Taken  as  rea<l . 
t  This  J.,  I'm.    ..>.   abstracts  from  the  Journ.  Buss.  Physico- 
Chem    Soc.   i'.U'j,  p.  1453  el  seq.    Two  «i  Hum'  papers  and  part 
cif  a  third  were  translated  and  published  in  tin'  India  Knbber 
Journal  oi  80th  Sept.,  1916. 


drawn  betjveen  the  physical  properties  of  the 
rubber  vulcanised  with  these  agents  and  that 
vulcanised  with  sulphur  in  the  ordinary  manner, 
should  it  be  possible  to  obtain  results  with  nitro 
compounds  or  peroxides  of  the  sane-  order  as  those 
obtainable  with  sulphur,  we  have  to  deal  with  a 
discovery  not  oidy  of  scientific  interest  but 
possibly  of  great  technical  importance  and  worthy 
to  rank  with  those  of  Goodyear  and  Parkes. 

The  first  attempts  to  obtain  vulcanisation  with 
nitrobenzenes  were  unsuccessful,  1  was  unable  to 
obtain  any  indication  of  vulcanisation  using  a 
mixture  .if  plantation  crepe  with  2  per  cent,  of 
dinitrobenzene  (Le  Caoutchouc  et  la  Gutta-Percha, 
May  15,  1916,  p.  880),  and  similar  experiments  by 
1!.  D.  Porritt  (this  Journal,  1910,  p.  988),  using 
1  methyl-2.4.6-trinitrobenzene,  showed  that  this 
substance  acts  neither  as  a  vulcaniser  nor  as  an 
accelerator.  However.  I  found  later  that  a  verj 
considerable  degree  of  vulcanisation  can  be  obtained 
under  suitable  conditions  and.  ha\  ing  regard  to  the 
importance  of  the  subject,  I  propose  to  describe  w 
this  preliminary  paper  some  of  the  more  importanl 
experiments  which  I  have  made. 

Vulcanisation  with  nitrobenzenes.  The  failure  to 
obtain  positive  results  with  nitrobenzenes  appea 
in  be  due.  to  some  extent  at  least,  to  the  fact  thai 
complete  translations  of  the  original  Russian  were 
not  available  [loc.  cit.).  Ostromyslenski  claims 
that  complete  vulcanisation  can  be  obtained  with 
0-5%  of  nitrobenzene  whereas  6%  of  sulphur  would 
be  required,  lie  also  states  that  metallic  oxide-, 
especially  litharge,  facilitate  the  process.  But  in 
the  actual  details  of  his  vulcanisation  experiments 
he  only  quotes  two  in  which  rubber  was  com- 
pounded with  nitrobenzenes  (in  these  cases 
1.3.5-trinitrobenzene)  without  the  addition  of 
litharge  or  magnesia.  In  the  first  of  these  experi- 
ments crepe  rubber  was  compounded  with  0-8%  of 
trinitrobenzene  and  he  states  that  he  obtained 
"  complete  "  vulcanisation.  In  the  second  "  Peru- 
vian "  with  20%  of  trinitrobenzene  and  12%  of 
linseed  oil  were  heated  together  but  vulcanisation  did 
not  take  place.  It  is  therefore  plain  that  the  evident  ■ 
brought  forward  by  Ostromyslenski  that  "  vulcani- 
sation "  can  be  obtained  with  mixes  of  rubber  and 
nitrobenzenes  alone  is  of  a  contradictory  nature. 
I  have  repeated  the  first  experiment  using  the  pre 
portions  given  but  with  negative  results,  nor  did  the 
addition  of  0-8%  of  "  accelerene "  (j»rnitroso 
dimethylanikne)  help  to  produce  a  "  vulcanised  " 
product.  Having  regard  to  Porritt's  failuie  and 
my  own  to  obtain  vulcanisation  under  these  condi- 
tions. Ostromyslenski's  claim  cannot  at  present  be 
accepted. 

On  the  other  hand  I  have  obtained  the  effect  of 
vulcanisation  with  mixes  of  rubber  with  di-  or 
trinitrobenzene  in  the  presence  of  bases  such  as 
litharge  or  magnesia  without  the  least  difficulty. 
In  agreement  with  Ostromyslenski's  statements  I 
find  that,  trinitrobenzene  is  far  more  efficient  than 
dinitrobenzene.  With  mononitrobenzene  I  have 
nut  so  far  been  able  to  obtain  a  satisfactory  result. 

The  figures  given  in  Table  1  were  obtained  with 
loo  parts  pale-  sheet  rubber,  8  parts  litharge,  and 


Table  1. 


(1) 

Trinitrobenzene. 
(2)            ■     (3) 

(4) 

llinitrul 
<■->) 

enzerte. 
(6) 

4 

Black 

■i;.i 

s-.Vi 
82 
2-12 
0-24 

4 

Id 

Black 
876 

7 -sn 
els 
2-20 
il-in 

1 

60 

r.i  i  iv  d 

376 

8.6Q 

I  : 

[•48 
0.04 

1 
90 
Brov,  '•■ 
318 
8-56 
27 
Mi.. 
0-06 

1 
'HI 

0-06 

1 
120 

Blac 

Breaking  load  (grins,  per  so.,  mm.)   

53 

linal  IcnKlli  (ciri|!inul  =  100) 

500 
3 

An  (uno  ext ract  %     

— 

<X 

•  Koran  explanation  oi  this  term  sec-  this  Journal,  1016,  p.  872. 

t  H  must  not  be  lurgnttcn  that  the-  ac  c-tm.e  extract  Of  raw  rabl  it  usually  contains  a  little  nitrogen. 
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the  quantities  of  m-dinitrobenzene  and  sym.- 
trinitrobenzene  indicated.  The  specimens  were 
i  ired  in  a  Bteam  vulcaniser  at  a  temperature  of 
135  C.  for  the  periods  stated. 

Tin'  original  raw  rubber  gave  an  ai  etone  extraci 
ol  1-8%.  Comparing  this  with  the  figures  for  the 
acetone  extracts  of  f  I  ■  •  ■  vulcanised  rubber,  the 
figures  are  similar  1"  what  would  have  been 
obtained  with  a  rubber  and  sulphur  mis  after  allow- 
ing for  the  free  sulphur  simultaneously  extracted. 
rimt  is  to  say,  the  acetone  soluble  constituents  of 

the   raw   rubber  are   either  s whal    higher  or 

lower  than  those  of  the  "  vulcanised  "rubber.  The 
figures  for  nitrogen  indicate  thai  very  little  of  the 
mtrobenzenes  survived  the  "  vulcanisation "  or 
remained  in  a  condition  in  which  they  were  soluble 
in  acetone.  The  "nl>  exception  is  the  sample  con- 
taining -1  parts  of  trinitrobenzene  and  vulcanised 
foi  5  minutes.  Fortunately  in  the  case  of  the  sym.- 
trinitrobenzene  we  have  a  delicate  colour  reaction 
by  which  it.  maj  be  detected.  With  a  trace  of 
alkali  this  substance  develops  a  deep  red  coloration. 
Examination  of  the  acetone  extracts  showed  an 
appreciable  residue  of  the  trinitrobenzene  in  (I),  a 
trace  in  (2),  and  none  in  (3)  and  (1).  This  test  can 
probably  be  applied  colorimetrically  to  estimate 
the  "uncombined"  sym.-trinitrobenzene,  which 
therefore  becomes  a  very  suitable  vulcanising 
agent  for  quantitative  experimental  work. 

The  results  of  the  physical  tests  show  that  the 
products  so  far  obtained  possess  relatively  poor 
physical  qualities.  The  best  results  were  obtained 
with  the  larger  proportion  of  trinitrobenzene,  but 
even  in  this  case  the  strength  as  measured  by  the 
tensile  product  is  not  much  more  than  half  that 
obtainable  with  a  properly  vulcanised  rubber  and 
sulphur  compound. 

For  comparative  purposes,  control  figures  are 
given  in  Table  2,  (7)  and  (8),  for  a  mix  composed  of 


mix  was  also  made  «  it  b  30  parts  of  magnesia  whii  b 
gave  fairly  good  figures.  The  results  are  ui\'-n  in 
Table  -  and  apply  to  mixes  containing  100  parts 
rubber  and  the  stated  proportions  of  the  other  in- 
gredients, cured  for  the  stated  period  at  I  Hi  C. 

The  colour  of  rubber  vulcanised  with  nitro- 
benzenes  is  brown  to  black  (see  Table  I).  Viewed 
by  transmitted  light  in  a  thin  stretched  sheet,  it  is 
yellow-brown  and  translucent  or  almost  trans- 
parent. The  dark  colour  i-  discharged  by  treat- 
ment with  hydrochloric  acid  after  swelling  with 
ether,  with  the  liberation  of  a  trace  of  hydrogen 
sulphide,  so  thai  there  is  little  doubt  but  that  the 
colour  is  due  to  the  formation  of  a  trace  of  lead 
sulphide  during  vulcanisation.  This  points  to  the 
presence  of  sulphur,  possibly  arising  from  traces 
of  sulphur  compounds  which  always  hang  about  a 

vuhaniscr.      The    amount    of    lead  sulphide    would 

appear  to  be  too  small  to  influence  appreciably  the 
reaction  with  the  nitrobenzene  or  account  for  the 
••  vulcanised  "  properties  of  the  vulcanisate. 
Moreover,  litharge  can  be  replaced   bj    magnesia 

(see  Table  2)  and  probably  bj  other  basic  oxides 
with  similar  results.  A  comparison  of  (!i)  and  (HI) 
with  (7)  and  (S)  illustrates  t  be  effect  of  trinitro- 
benzene on  an  ordinary  rubber  and  sulphur  mix. 

Vulcanisation  with  benzoyl  peroxide.  The  dis- 
covery of  peroxides  as  vulcanising  agents  to  replace 

sulphur  was  announced  by  Ostromyslenski  (J. 
I!us_s.  Phys.  Chem.  Soc,  1915.  11"):;  1461,  and 
1 167 — 1471).  Of  the  peroxides  employed,  most  ol 
the  experiments  were  made  with  benzoyl  peroxide 
and  1  therefore  chose  this  substance  for  the  purpose 
of  controlling  the  published  results.  As  in  tin- 
case  of  the  nitrobenzenes, Ostromyslenski's  results 
are  of  a  superficial  nature  and  the  vulcanisate 
is  only  very  roughly  characterised  by  slat  i 1 1 _ 
whether  the  vulcanisation  was  complete  and 
whether  the  product  was  dark  or  transparent. 
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rubber  100  part  sand  sulphur  10  parts.      Wit  ha  view 

to  obtaining  higher  figures  some  experiments  were 
made  with  larger  proportions  of  litharge  (30  parts) 

but   the  results  were  less  sat  is  factors   than  with  the 

smaller  proportion  (8  parts)  previously  used.      \ 


\s  is  well  known,  benzoyl  peroxide,  like  other 
peroxides,    is    very    explosive    and    consequently 

cannot   be   handled    in   the   dry   state.      For   these 

experiments  it  was  us,-,l  in  the  form  of  a  past*  with 

about  its  own  weight  of  water.      In  this  condition 
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it  presents  no  difficulty  when  added  to  the  rubber 
on  tlie  mixing  rolls  and  the  small  amount  of  water 
added  is  lost  by  the  time  the  mixing  is  complete. 
In  the  first  series  of  experiments  three  mixes 
were  made  of  the  same  plantation  crepe  rubber 
with  the  following  percentages  "I  benzoyl  peroxide 
(reckoned  dry):— A,  0-33%  ;  B,  1-33%;  C,  6-67%. 
Small  portions  of  the  sheeted  rubber  were  cured  for 
various  periods  to  ascertain  by  simple  hand  tests 
the  cure  most  likely  to  suit  the  particular  mixing. 
With  mixings  A  and  B  it  was  found  impossible  to 
prepare  an  even  moderately  strong  rubber,  but 
with  mixing  C  a  fairly  satisfactory  result  was  ob- 
tained.  The  figures  for  the  tests  are  given  in 
Table  3. 

It  will  he  noted  that  mixings  A  and  I?  give  very 
weak  rubbers.  Xe\  ertheless,  the  influence  of  even 
0-33%  of  benzoyl  peroxide  is  clearly  marked,  as  the 
raw  rubber  heated  alone  under  the  conditions 
under  which  these  samples  were  cured  would  have 
given  a  weak,  sticky  mass  whereas  the  vulcanised 
samples  A.  although  very  weak  and  adhesive 
hit  ween  cut  surfaces,  were  nevertheless 'superior 
in  physical  properties  to  what  would  have  been 
produced  hail  the  ruhher  been  heated  without  the 
benzoyl  peroxide.  Mix  ('  gave  the  best  results,  the 
vulcanised  samples  having  approximately  one- 
third  the  strength  of  a  similar  ruhher  vulcanised 
with  sulphur  in  the  heat.  Freshly  cut  surfaces  are 
rather  adhesive  and  the  ruhher  has  the  feel  of 
being  somewhat  undercured.  Yet  on  the  whole 
there  is  a  very  marked  difference  between  these 
samples  and  those  containing  the  smaller  propor- 
tions of  benzoyl  peroxide.  Samples  from  mix  B 
occupy  an  intermediate  position.  All  the  vulcan- 
ised samples  are  very  pale  in  colour,  quite  as  pale 
as  the  original  raw  rubber.  Those  of  mix  C  have 
indeed  a  very  attractive  appearance.  They  are 
quite  transparent  and  resemble  some  of  the  palest 
cold  cured  sheet  prepared  from  plantation  crepe 
ruhher. 

The  samples  were  acetone  extracted  a  few  days 
after  curing  and  the  figures  for  acetone  extract  are 
given  in  the  table.  These  compare  with  an  acetone 
extract  of  30 %  for  the  original  raw  rubber. 

The  behaviour  of  the  vulcanised  specimens  to 
solvents  was  also  noted.  In  this  respect  they 
exhibit  a  gradual  change  in  properties  according  to 
tlie  proportion  of  benzoyl  peroxide  in  the  mix. 
Thus  the  vulcanised  mix  A  "  dissolves  "  in  a  few 
hours  in  benzene  in  a  similar  manner  to  a  raw  crepe 
rubber.  Mix  B  swells  enormously  but  does  not 
"  dissolve."  It  remains  a  soft,  shapeless,  gela- 
tinous lump  in  the  solvent.  Vulcanised  mix  C 
behaves  in  the  same  manner  as  an  ordinary  vul- 
canised rubber,  that  is  to  say,  it  swells  considerahly 
but  retains  its  original  form.  It  may  therefore  be 
said  that  the  change  brought  about  by  heating  with 
benzoyl  peroxide  is  exactly  similar  to  that  pro- 
duced  by  sulphur  and  that  the  products  formed 
have  similar  properties.  The  proportion  of  ben- 
zoyl peroxide  required  to  give  a  fairly  complete 
vulcanising  effect  is  similar  to  the  proportion  of 
sulphur  which  would  be  required  for  the  same 
purpose,  hut  the  vulcanisation  with  benzoyl  per- 
oxide is  brought  .about  in  a  much  shorter  time. 
Thus,  in  the  above  experiments  and  also  in  those 
published  by  Ostromyslenski,  vulcanisation  is 
fairly  complete  in  ten  or  fifteen  minutes  at  130° — 
135  •'.  with  4-6%  of  benzoyl  peroxide,  whereas 
\  ulcanisation  would  have  hardly  begun  with  a  mix 
containing  5-6%  of  sulphur  and  would  require  2-3 
hours  for  completion.  On  the  other  hand,  attempts 
I  have  made  to  obtain  satisfactory  vulcanisation 
with  smaller  proportions  of  benzoyl  peroxide,  hut 
vulcanising  for  longer  periods,  nave  not  been 
successful.  rl'h  us  it  will  he  seen  that  with  1-33%  of 
benzoyl  peroxide  better  results  were  obtained  when 
vulcanising  for  30  minutes  than  for  60  minutes. 
Further  experiments  are  in   progress. 


Manchester  Section. 


Meeting  held  »/  Grand  Hotel  ox  Friday,  December  1st- 
1916. 


Mr.  j.  h.  hoseasox  ix  the  chair. 


SPONTANEOUS  IGNITION  TEMPERATE  I!  ES 
OF  LIQUID  FUELS  FOB  INTERNAL 
COMBUSTION  ENGINES. 

BY    HAROLD    MOORE,    M.SC.TECH. 

Determinations  of  the  temperature  of  spon- 
taneous ignition  or  ignition  point  of  liquid  fuels 
were  first  made  by  Holm  in  1913*,  and  their  impor- 
tance as  a  test  is  not,  yet  fully  realised. 

Flash  points  and  burning  points  are  common  te>ts 
used  for  both  liquid  fuels  and  lubricating  oils. 
The  flash  point  is  the  temperature  at  which  an  oil 
will  give  oil'  sufficient  vapour  to  burn  momentarily 
when  a  small  flame  is  held  close  to  the  surface  of  the 
oil.  The  burning  point  is  the  temperature  at 
which  vapour  is  given  off  by  the  oil  at  a  sufficient 
rate  to  maintain  a  continuous  flame. 

These  properties  provide  a  measure  of  the  clanger 
from  Are  which  is  encountered  in  the  handling  and 
storage  of  liquid  fuels  and  illuminants.  They  are 
of  little  use  as  an  indication  of  the  behaviour  of  a 
fuel  in  an  internal  combustion  engine.  The  tem- 
perature of  spontaneous  ignition  is  the  temperature 
at  which  a  substance  surrounded  by  oxygen  or  ail' 
at  the  same  temperature  will  burst  into  flame  with- 
out the  application  of  any  spark  or  other  local  high 
temperature. 

Holm  made  several  determinations  of  spontan- 
eous ignition  in  a  tube  furnace  whilst  Constant  and 
S  hlapfer  investigated  the  properties  of  a  large 
number  of  fuel  oils  for  Diesel  engines  in  a  simple 
apparatus  consisting  of  a  small  platinum  crucible 
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placed  in  a  larger  crucible,  the  intervening  space 

being  filled  with  sand.     No  means  of  preheating 

the  incoming  air  or  oxygi  n  was  employed,  and  the 

srperimenters    concluded     thai     the    error    was 

30    C. 

Si. 1 1 1'-  time  ago  the  author  required  t"  know  the 
temperature  of  spontaneous  ignition  of  several  fuel 
oils  with  which  no  was  experimenting  on  a  Diesel 
engine,  ami  as  no  existing  apparatus  was  suffi- 
ciently delicate  to  differentiate  between  these  oils 
i  was  determined  to  make  a  special  instrumenl  for 
this  purpose.  The  result  was  the  det  ice  shown  in 
the  accompanj  Lag  Bgure. 

The  instrumenl  consists  of  a  diffusion  block  of 
tin,  diameter  mild  steel  bar  3  J-  in.  deep,  the  baSe  of 
which  lias  been  turned  in  order  to  afford  a  greater 
heating  surface.  The  upper  end  "i  the  bar  has 
been  machined  so  as  exactly  to  fil  the  platinum 
crucible  used  for  the  estimation  of  the  coking 
\  ailues  of  nils  (dimensions,  upper  diameter  35  mm., 
diameter  of  base  22  mm.,  height  '■'•'  nun.). 

,\  screwed-on  oover  protects  the  upper  end  of  the 
crucible  from  draughts.  This  cover  is  provided 
with  two  lades,  one  for  oxygen  or  air  inlel  and  one 
for  oil  inlet.  Th<  oxygen  or  air  is  preheated  to  the 
temperature  of  the  experiment,  passing  through  a 
thin  copper  coil  situated  in  a  chamber  inside  the 
block. 

\    thermometer  and   a    thermocouple   pyrometer 

are  fitted  into  the  diffusion  block  as  (lose  as  possible 
to  the  base  of  the  platinum  crucible  and  serve  to 
show  the  temperature  of  the  experiment. 

The  method  of  operation  when  determining 
values  in  oxygen  is  to  pass  the  gas  through  the 

apparatus  at  a   speed   of  three  hubbies  per  second. 

The  quantity  of  oxygen  is  observed  by  means  of  a 
wash  bottle  filled  with  sulphuric  acid,  which  also 
serves  as  drying  agent.  Winn  the  temperature  of 
the  block  to  constant  at  a  desired  temperature,  one 

dop  of  the  fuel  under  examination  is  allowed  to  fall 

through  the  hole  in  the  centre  of  the  cover  of  the 
instrument.  If  the  temperature  is  much  higher 
than  the  ignition  point  a  sharp  explosion  will 
occur  almost  immediately,  if  below-  the  ignition 
point  no  explosion  takes  place.  When  only 
slightly  above  the  temperature  of  ignition,  the 
explosion  follows  some  10  to  12  seconds  after  the 

introduction    of    the   oil. 

By  repeating  the  experiment  t  la-  lowest  tempera- 
ture .&!  which  ignition  take-  place  is  rapidly  deter- 
mined. This  temperature  is  the  temperature  of 
spontaneous  ignition.  The  results  obtained  i,\ 
different  experimenters  using  the  same  instrumenl 
agree  to  within  3C  ('. 

A  similar  proceedure  using  air  instead  of  oxj  gen 
will  give  the  ignition  temperatures  in  air.  but  in 
this  case  the  explosion  is  much  less  violent  and 
always  follows  one  second  after  tin-  introduction 

.  >l    I  he   oil. 

Spontaneous  ignition  temperatures  are  of  im- 
portance for  several  purpose-,  but  in  this  paper  I 
will  only  deal  with  the  application  of  this  test  in 
the  examination  of  liquid!  fuels  for  use  in   internal 

combustion  engines,  in  which  respeel    I   consider 

that    the>    are  of  as   much   importance  as  the   lea) 

\  a  hie. 

Internal  combustion  engines,  whether  operating 
on  2  or  I  stroke  cycles,  ina\  be  divided  into  two 
classes: — 

1.  Engines  which  receive  the  fuel  and  air  before 
t  In-  compression  stroke, <  g.,  petrol  and  gas  engines. 

■J.  Engines  which  compress  the  air  alone  and 
inject  the  fuel  into  the  cylinder  about  the  end  of 
compression,  that  is  immediately  before  innei  dead 

ie,    ,.(/.,    Diesel  engines. 

For   the    fust    type   of    engine    it    is    generall] 

desirable  to  employ   high  compressions  m  order  to 

obtain  high  thermal  efficiencies,  but  the  compres- 
sion allowable  is  limited  by  the  liability,  to  pie -igni- 
tion.    Pre-ignition  is  most  liable  to  occur   when 

the  temperature  of  the  mixture  due  to  the  heat  of 


the  cylinder  walls  and  the  heat    of  compression 

approaches  the  ignition  point.  Pre-ignition  is 
accompanied  by  fall  of  powerand  I"--  in  efficiency 

In    Jliesel    engines    there    is    no    danger    of    pi. 
ignition  a-  no  fuel  is  present   in  the  cylinder  at   the 

tune  ..f  compression.  No  special  means  an 
adopted  for  igniting  tin-  chargi  in  Diesel  engines, 
tiring    being    dependent     upon    the    spontaneous 

ignition    of    the    fuel    immediately     it     enter-     I 

cylinder.     In  I  iie-el  engines  it   i-  therefore  - 

sary  to  employ  high  compression  pressures  in 
order  to  obtain  a  sufficiently  high  compression 
temperature  to  ensure  the  spontaneous  ignition  of 

t  he  .barge.       I'r.  .\  ided  the  temperature  i-  attain.  .1 

it   is  generally  advisable  to  k.-.p  tb. ipression 

pressure  low  for  mechanical  reasons.  Prom  thesi 
facts  it  i-  -.en  that  i.otb  f..r  engines  which  receive 
fuel  and  air  before  the  compression  stroke  and  for 

I  be-el     engines    tile    t  .11 1  pela  t  II IV    at     which     the    fuel 

will  ignite  spontaneously  is  of  fundamental  impor- 
tance,    in  t he  flrsl  case, is  fori  ed  to  employ 

low  compression  pressure  on  account  of  danger  of 
spontaneous  ignition,  whereas  in  the  case  of  th< 

Diesel  engine  tin-  limitation  does  not  appear,  but 
a  high  compression  is  required  in  order  to  exceed 

t  he  ignition  temperature  of  i  he  fuel.  The  tempera- 
ture attained  in  the  cylinder  of  an  internal  com- 
bustion engine  during  compression  can  be  calcu- 
lated   by    means   of    the    formula — 

ri-1 


■*■©  - 


where  T.  and  T,  are  respectively  final  and  initial 
temperatures  absolute,  and  I'  and  Pt  are  final  and 
initial    pressures    respectively  :     "    is    a    constant 
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which  for  air  under  adiabatic   conditions  equals 
1-408. 

On  account  oi  the  leakage  of  gas  past  the  piston 
and  the  cooling  due  t'>  the  cylinder  walls  the 
constant,  n,  in  interna]  combustion  engines  approxi- 
mates to  1-35,  the  i  onditions  being  between  those 
of  isothermal   and   adiabatic    compression. 

By  means  of  this  formula  it  is  possible  to  calcu- 
late approximately  tbe  temperature  which  corres- 
ponds to  any  given  compression.  The  graph  of 
pressure-temperature  here  shown  has  been  calcu- 
lated  by  this  means. 

It  is  not  at  present  possible  to  determine  the 
-temperature  of  spontaneous  ignition  under  actual 
cylinder  conditions,  but  the  relative  value  eon  be 
accurately  determined  by  the  device  described 
above.  The  influence  of  pressure  upon  the  igni- 
tion temperature,  is  a  subject  for  further  research. 

By  an  experience  of  the  difference  between 
compressions  which  have  been  calculated  from  the 
determination  of  the  spontaneous  ignition  in  the 
instrument,  and  the  experimentally  determined 
point  at  which  spontaneous  ignition  takes  place  in 
an  engine,  it  is  possible  to  build  up  tables  showing 
the  approximate  relationship  between  the  experi- 
mentally determined  ignition  point  and  the  maxi- 
mum compression  practicable  in  a  petrol  engine. 
By  a  similar  process  it  is  possible  to  ascertain  the 
minimum  pressures  which  can  be  employed  in  a 
Diesel  engine  with  any  given  fuel. 

As  an  example  of  the  influence  of  the  ignition 
temperature  of  a  liquid  fuel  we  may  take  the  case 
of  alcohol.  It  has  been  found  in  practice  that 
alcohol,  though  much  lower  than  petrol  in 
calorific  power,  when  run  in  an  engine  can 
be  made  to  yield  approximately  the  same  power 
per  unit    volume  as  the  latter  fuel. 

The  net  calorific  power  of  petr  >1  is  about  10,450 
calories  per  gram  or  7315  cals.  per  c.c.  The  net 
calorific  power  of  commercial  alcohol  is  about  5420 
calories  per  gram  or  11  10  cals.  per  c.e.  If  both  be 
burnt  in  an  engine  with  the  norma!  compression 
(i.e.,  compression  adjusted  to  suit  petrol)  the 
consumptions  per  B.H.I',  hour  will  be  approxi- 
mately in  inverse  proportion  to  the  calorific  powers 
of  the  fuels  and  over  1A  galls,  of  alcohol  is  re- 
quired to  do  the  same  work  as  one  gall,  of  petrol. 
Now  the  spontaneous  ignition  temperature  of 
petrol  (in  oxygen)  is  about  2TL'  C,  whilst,  that  of 
commercial  alcohol  is  395  (..  therefore  alcohol  will 
withstand  a  much  higher  compression. 

The  compression  pressure  of  a  petrol  engine 
tuned  to  run  on  petrol  is  approximately  90  lb.  per 
sq.  in.,  hut  witli  alcohol  this  pressure  may  he 
raised  to  200  lb.  per  sq.  in.,  and  by  this  means  tie- 
overall  thermal  efficiency  of  the  engine  is  raised 
from  about  22%  to  35%,  when  it  is  found  that  the 
volumetric  consumption  of  alcohol  per  brake 
horse  power  hour  is  approximately  the  same  as 
that  of  petrol.  Thus  though  petrol  possesses  65% 
greater  calorific  power  than  alcohol  per  unit  volume, 
the  advantages  of  this  high  beat  value  are  entirely 
lost,  on  account  of  its  low  ignition  point.  The 
ignition  temperature  is  of  general  interest  to 
chemists  as  it  is  a  measure  of  the  relative  stability 
of  the  bodies  towards  heat.  The  accompanying 
table  shows  the  spontaneous  ignition  temperatures 
"f  several  fuels  which  have  been  determined  with 
this  instrument . 

Temperatures  of  Spontaneous  Ignition. 
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From  genera]  observations  tin'  author  has 
concluded  that : — 

1.  Compounds  containing  simple  molecules 
have  higher  ignition  points  than  similar  compounds 
containing  more  complex  molecules.  This  rule 
applies  to  all   types  of  compounds. 

2.  'I'll'-  ignition  points  of  aromatic  compounds 
are  much  higher  than  those  of  aliphatic  compounds. 

::.  Unsaturated  hydrocarbons  have  lower  igni- 
tion points  than  the  corresponding  saturated 
hydrocarb  >ns. 

4.  Ignition  points  observed  in  air  are  higher 
than  those  observed  in  oxygen.  This  difference 
fin-  petroleum  products  is  generally  100    I"  200°C. 

Discussion. 

'Tin'  Chairman  observed  that  the  percentage 
<>f  hydrogen  in  the  compounds  appeared  t"  have 
sunn-  effect  upon  tin-  lowering  of  the  ignition  point. 

Mr.  j.  Drtjmmond  Paton  saiil  from  investiga- 
tions he  had  ((inducted  in  the   United  States  with 

regard  to  gas  producers  for  turbines  for  marine 
purposes  it  was  discovered  that  the  determining 
factor  causing  rapid  ignition  and  pie-firing  was 
tin-  hydrogen  content.  It  was  then  endeavoured 
in  ascertain  the  time  constant  for  ignition  of  fuel 
id  various  hydrogen  contents  and  from  tin-  velo- 
city of  ignition  the  actual  value  was  set.  It  was 
possible  that  according  to  the  nature  of  the  com- 
pound and  the  molecular  tenacity  of  tin-  hydrogen 
the  tendency  to  free  liberation  would  he  the  deter- 
mining point,  and  this  determined  the  linear 
\  elocit  y  of  ignition. 

Mr.  L.  B.  Yt.iKs  remarked  that  the  spontaneous 
ignition  point  of  petrol  was  much  lower  than  that 
of  benzene.  .Motor  car  users  were  aware  that 
even    with    the    same    compression    better    effect 

could    he   obtained    from    benzol   titan    from    petrol. 

lie  asked  whether  designers  of  explosion  engines 

had  taken  I  his  fa.-t  fully  into  a ccount  by  producing 
an  engine  to  run  with  benzol,  which  according  to 
the  evidence  Mr.  Moon-  had  brought  forward, 
should  in-  more  efficient  than  an  engine  indiscrimin- 
ately used  either  with  benzol  or  petrol. 

Mr.  I )tu m.miimi  Paton said  the  most  Important 
heat  loss  occurred  in  the  period  of  ignition.  Had 
any  investigation  been  made  with  a  view  to  iso- 
lating the  crown  of  the  engine,  so  t  hat  at  the  actual 

ignition,    the    i ling    effect    and    surface   of   the 

cylinder  would  be  ■<  minimum?  For  instance, 
east  iron  was  now  used.  Was  it  feasible  to  cover 
the  "crown  and  piston  face  with  isolating  material 

which    would    diminish    heat    lOSS  ? 

Mr.  T.  (i.  Morgan,  speaking  from  the  point  of 
\  i, w  of  a  motorist,  said  he  had  tried  various 
mixtures  of  petrol  and  very  light  petroleums,  and 
had  even  gone  so  far  a-  to  experiment  with  mix- 
tures of  naphthalene  and  benzol,  without  noticing 
anj  material  difference  in  the  pre  ignition  or  the 
overheating  of  the  engine. 

Sir.  Moore,  in  reply,said  it  was  verj  noticeable 
licit  compounds  with  a  high  hydrogen  content 
dlv  had  a  l<.u  spontaneous  ignition  tempera- 
ture, hut  the  rule  did  not  apply  in  Bevera]  cases, 
whereas  the  rules  given  at  the  end  of  the  paper 
could  always  be  applied.     Petrol  contained  more 


hydrogen  than  kerosene,  hut  petrol  possessed  the 
higher  ignition  temperature.  Paraffin  wax  had  a 
still  lower  hydrogen  content,  hut  possessed  the 
low  est  ignition  point  on  account  of  its  complexity. 

Methane  had  a  very  high  hydrogen  content  and 
high  ignition  temperature.       it   would   he  seen  that 

hydrogen  content  was  not  a  reliable  indication  of 

the  ignition  temperature.       It   was  well  known  that 

benzol  would  stand  a  much  higher  compression 
pi.-,, Hie  than  petml.  The  engine  of  a  racing 
motor  car  running  at  100  lb.  compression  would 
"knock"    verj    bad!}    on    petrol.      It    would   work 

much  better  on  benzol.  At  the  same  time  it  was 
possible  lo  have  pre-ignition  with  any  fuel  at 
comparatively  low  compressions.  There  wen-  two 
causes  for  pre-ignition.  If  the  temperature  of  the 
engine  were  the  same  at  all  parts  t  here  would  not   he 

pre-ignition  until  the  temperature  of  compression 
corresponded  with  the  ignition  temperature.  If 
the  engine  wen-  not  perfectly  even  in  tempera- 
ture, as  must  always  lie  the  (  ase  in  pract  ice.  a  |>1  lie; 
point  or  a  valve  top  would  get  hot  and  act.  as  a 
firing  agent.  This  ignition  was  quite  independent 
of  spontaneous  ignition,  so  that  an  engine  might 
"knock"  without  the  compression  being  exces- 
sively high,  'the  adiabatic  curve  was  calculated 
from  the  adiabatic  formula,  the  formula  of  the 
other  curve  (for  Diesel  engine)  being  taken  from 
the  tangent  on  the  compression  curve  of  the 
indicator  diagram  of  a  Diesel  engine.  Mixtures 
with  naphthalene  had.  of  course,  been  largely  used. 

The   German   army   was  now   running  its  motor 

vehicles  on  mixtures  of  iibout   4  volumes  of  alcohol 

with  one  volume  of  a  solution  of  naphthalene  in 
benzol.  The  addition  of  naphthalene  cheapened 
the  mixture.     The  benzol  raised  the  percentage  of 

carbon  in  the  mixture  and  increased  the  calorific 
power.  Replying  to  ;i  further  question,  Mr. 
Moore  said  that  there  was  a  tendency  for  the 
spontaneous  ignition  tempera!  ure  to  vary  inversely 

with  the   Hash   point,  hut  these  values   were   better 

considered  as  independent. 


Newcastle  Section. 


Meeting  held  at  Hulim-  Hull  mi  Monday, 
January  VJth,  MM 7. 


Mi:.   HENRY    PEILE    IN    THE   C1IAIK. 


(JTIIiIZ  VI'IOX  OP  W  \stk  HE  VI'  FROM  COKI 
MAKING. 

ItY    HENRY    PEILE. 

I  p  to  comparatively  recent  years  very  little  of 
the  waste  heat  from  coke  making  was  utilized 
except  for  the  purpose  of  raising  steam  for  colliery 

purposes.  This  was  usually  done  by  installing 
( Sornish  or  Lama  diire  boilers  on  tin-  Hues  carrj  ing 
the   waste   leal    from   the   beehive  ovens   to   tie 

chimney.  In  this  wav  only  a  small  portion  of  the 
waste  heat  was  utilized,  only  one    lb.    of    steam    per 

lb.  of  coal  carbonized. 

In  1904  when  tin-  patent  ovens  were  erected 

Blaydon  there  was  added  a  complete  iusl  a  Hal  mi 
i.f  water  tube  boilers  which  are  tiled  by  the  waste 
heat  and  gas  generated.  The  steam  from  90 
nvens  is  carried  direct  into  an  up-to-date  power 
station.  The  whole  of  the  power  generated  at 
this  station  is  delivered  into  the  mains  of  the 
Newcastle  Electric  Supplj  Companj  for  general 
distribution  in  tin-  .Newcastle  district.  In  this 
w.iv  the  whole  of  our  waste  lea)  and  waste  ga-  i> 
utilized  to  the  best  advantage  as  the  station  i- 
kepi  running  dai  ami  night. 
At  Rowlands  (oil  there  i-  an  installation  of  20fl 
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beehive  ovens.  About  eight  years  ago  it  was 
decided  to  utilize  the  waste  heat  from  these  ovens 
for  the  production  of  electricity.  Nine  Stirling 
water  tube  boilers  were  erected  on  the  main  flues 
which  carry  the  waste  beat  from  the  ovens  to 
the  chimneys,  and  where  it  was  found  necessary 
steam  driven  fans  were  added  to  increase  the 
draught  on  the  ovens. 

Economizers  were  also  fitted  at  the  back  of  the 
boilers  so  as  to  avoid  any  loss  of  waste  heat.  As 
the  process  of  making  coke  in  beehive  ovens  is 
more  or  less  intermittent  it  was  decided  to 
erect  two  Bettington  tubular  boilers  which  are 
fired  with  a  mixture  of  coal  and  coke  ballast.  The 
fuel  is  elevated  into  an  overhead  bunker  from 
which  it  falls  into  a  disintegrator  where  it  is  ground 
into  a  very  fine  powder.  This  powder  is  then 
blown  into  the  boiler  by  hot  air  where  it  burns 
with  a  hot  flame,  combustion  being  very  complete. 
Each  boiler  is  capable  of  producing  15.000  to 
20,000  lb.  of  steam  an  hour. 

In  addition  to  these  two  boilers  a  battery  of 
four  Stirling  boilers  was  erected,  fitted  with 
underfed  movable  grates  specially  designed  to 
burn  ballast,  one  of  the  waste  products  from  coke 
making.  Burning  coke  ballast  is  one  of  the  most 
economical  methods  of  raising  steam  and  at  the 
saiue  time  getting  rid  of  waste  material  from 
ovens  which  has  otherwise  to  be  disposed  of  at 
some  cost.  This  ballast  contains  about  80% 
carbon  and  is  therefore  a  very  valuable  fuel. 
From  these  six  boilers  it  is  possible  to  add  to  the 
steam  from  the  coke  ovens  (30,000  lb.  of  steam  an 
hour.  The  whole  of  the  steam  from  these  boilers 
is  super-heated  200 ;  C,  and  carried  direct  into 
the  power  station. 

In  the  Whinfield  Power  Station  at  Rowlands 
Gill  there  are  installed  four  Westinghouse  turbines 
fitted  with  three  phase  alternators  working  at  a 
voltage  of  6000.  All  the  semachines  are  inter- 
changeable. 

The  electricity  which  is  generated  at  6000 
volts  is  passed  through  specially  designed  trans- 
formers, being  supplied  to  the  Newcastle  Alloy 
Company  at  varying  voltages  suitable  for  vise  in 
their  electric  furnaces. 

\s  the  station  is  run  on  a  continuous  load  night 
and  day  it  is  found  necessary  to  keep  the  trans- 
formers cool  by  means  of  oil  and  water.  The 
output  of  the  station  approaches  thirty  million 
units  a  year.  Special  transformers  are  installed 
for  supplying  power  to  the  colliery  for  pumping, 
hauling,  and  lighting  purposes. 

Electricity  is  also  supplied  for  lighting  purposes 
in  the  district. 


Ferro-alloys. 

The  low  tension  current  from  the  transformers  is 
passed  through  the  walls  of  the  power  station  into 
the  Alloy  Company's  works  where  it  is  utilised  for 
the  manufatcure  of  ferro-alloys  and  other  purposes. 

In  the  early  stages  of  the  company  experiments 
for  the  manufacture  of  ferro-silicon  were  carried 
out  in  a  small  electric  furnace.  On  the  strength  of 
these  experiments  larger  furnaces  were  erected 
until  to-day  there  is  a  2000  K.W.  furnace  pro- 
ducing from  10  to  15  tons  of  ferro-silicon  a  day. 
During  the  last  four  or  five  years  the  following 
grades  of  ferro-silicon  have  been  successfully  pro- 


duced :      25% 


50  < 


and    also    ferro- 


silicon  of  exceptional  purity,  containing  05%  of 
silicon.  There  is  at  present  under  consideration  a 
scheme  for  the  production  of  one  to  two  thousand 
tons  a  year  of  this  material  for   war   purposes. 

We  have  also  produced  carborundum  in  our 
furnaces,  but  up  to  now  this  has  not  been  done  on  a 
large  scale. 

Before  the  war  there  was  a  furnace  running  on 
carbide  which  made  one  or  two  thousand  tons  of 


this  material,  but  owing  to  keen  competition  it  was 
decided  not  to  continue  its  manufacture. 

The  next  alloy  to  lie  taken  in  hand  was  ferro- 
molybdenum.  Considerable  difficulty  was  ex- 
perienced in  making  this  alloy  on  account  of  it  - 
very  high  melting  point  and  the  difficulty  of 
getting  rid  of  objectionable  impurities.  These 
difficulties  have  been  successfully  overcome  and 
an  alloy  of  excellent  quality,  testing  over  80%  ol 
molybdenum,   is   now   being  produced. 

At  the  beginning  of  the  war  it  was  dis- 
covered that  practically  there  were  no  stocks 
of  ferro-chrome  in  the  country.  We  were 
asked  to  make  this  alloy  and  within  I  luce  or  four 
weeks  of  war  breaking  out  we  were  in  a  position  to 
supply  our  customers.  Since  then  we  have  made 
large  quantities  of  all  grades  of  ferro-chrome  with 
carbon  content  ranging  from  J "„  to  10%.  The 
J  %  carbon  grade  has  a  very  fine  crystalline  fracture. 

Two  or  three  months  after  war  breaking  out  a 
large  demand  for  ferro-tungsten  set  in  for  the  manu- 
facture of  high  speed  steel  for  munition  works.  To 
make  this  material  we  erected  a  specially  construct- 
ed furnace  house  fitted  with  furnaces  suitable  for  the 
manufature  of  this  alloy.  We  are  now  producing 
between  300  and  400  tons  of  ferro-tungsten  a  year, 
all  of  which  is  being  supplied  to  steel  makers  in 
Sheffield.  The  alloy  is  sent  out  in  a  ground  state 
or  in  small  pieces  as  required.  Considerable  diffi- 
culty was  experienced  at  first  in  breaking  up  this 
alloy.     These  difficulties  have  now  been  overcome. 

Cuprous  oxide.  Before  the  war  this  oxide  was 
all  made  electrically  in  Germany.  At  the  present 
time  we  are  producing  between  300  and  400  tons  a 
year. 

Our  objects  in  putting  up  these  works  were 
first  to  utilize  the  waste  heat  from  our  coking 
plant  and  second  the  production  in  this  country 
of  the  various  ferro-alloys  which  were  all  being 
supplied  from  abroad.  The  value  of  this  policy 
has  been  fully  justified  since  war  broke  out,  as 
otherwise  great  difficulty  would  have  been  ex- 
perienced in  obtaining  the  necessary  supplies  of 
alloys  to  carry  on  munition  work. 

I  think  that  perhaps  I  have  said  enough  to  show 
how  a  waste  product  from  coke  making  can  fee 
turned  to  good  account  either  in  producing 
electricity  for  general  purposes  or  for  the  produc- 
tion of  alloys  and  for  use  in  other  processes 
in  which  electricity  is  employed.  If  we  are  to  meet 
competition  in  the  future,  we  must  be  prepared  to 
see  that  there  is  no  waste  of  any  sort  going  on  in  our 
works. 


Yorkshire  Section. 


Meeting  held  at  Quern's  Hotel,  Leeds,  on  Monday, 
January  8th,   1017. 


PROF.  J.  W.  COBB  IN  THK  CHAIR. 


NOTE   ON  A  DANGEROUS   OIL   USED    IN   A 
WOOLLEN   .MILL. 

BY  THOMAS  FAIRLEY,  P.I.C.,  AND  B.  A.  BURRBIX,  F.I.i  . 

The  oil  which  is  the  subject  of  the  present  note 
was  being  used  ;i-  a  wool  oil  I>y  ;.  firm  manufac- 
turing woollen  goods.  During  the  process  oi 
manufacture,  il  was  observed  that  white  wool 
when  oiled  in  the  usual  manner  rapidly  began  to 
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i.|  no  doubt  have  eventually  Bred    if 
it  had  been  left   unattended  (<>.     It  was  thereft 
desirable  to  determine  the  nature  of  the  oil  and   it- 
quenf  risk  of  fin  . 
The  "it  gave  the  following  numbers  : 


1     

:  osapo  : 

Cotton    '  •  a  "il 



!  ielil  i  I  iosolul  ■  (ii   >•>    nbure  

200   C.) 



yield    "i    fatt p  acid  !-  n  i  onipos- 

ing  the  soap  and  drying  ;i r   i""   i     

Iodine  value  i  tcid  

Loss  on  heating  for  1  hour  at  340    I     

Plash  i ••  -ittt  -  i      

Ignition  |i  lint.  406    K 


L-0 
none 

18-0 

in., 
I 'I  Ml 

B8-2 


The  i  il  i  lien  isted   of  free  fat!  y  acids 

mixed  with  aboul  12%  of  neutral  oil.  It  had  a 
tecided  ftshj  smell  and  its  iisli  origin  was  further 
confirmed  by  the  yield  of  insoluble  bromide!  .-mil 
their  behaviour  "ii  heating,  as  thej  did  nol  mel(  at 
200  C.  at  which  temperature  thej  began  to 
blacken  am!  decompose,  whereas  the  hexabrom- 
des  from  linseed  "il  mell  to  a,  clear  liquid  at 
1 1  ii  ><  it    176    C. 

The  iodine  value  anil   the  loss  experienced  on 

heating  showed  the  "il  to  be  quite  unsuitable  tor 

;-•■   in   a.   woollen    mill   ami   this    deduction    was 

iompletely   conBi'mcd   in  actual   practice,    as  the 

-.■  of  this  "i!  nearlj   involved  a.  serious  Bre. 

We  have  examined  a   large  number  "t  i  ils  Eoi 

tin'  Insurance  Companies  but  have  not  met   with 

i  similar  <  il. 

I  >i-i  i  SSION. 

Mr.  W.  Mc.D.  ,\l  m  kky  was  surprised  i"  Bnd 
so  much  of  the  "il  volatile  at  340  I'.  He  would 
like  to  know  the  composition  of  the  distillate,  and 
whether  anj  water  was  present.  He  thought  the 
use  of  such  an  nil  would  make  the  vain  sticky. 

Mr.  J.  K  .  s.  Dixon  said  there  were  large  quanti- 

-  "I  fattj  acids  "i  all  kinds  on  the  market  at 
present,  among  them  Bsh  "il  fatty  acids.  The 
glycerin  was  required  for  explosives,  ami  the 
resulting  fatty  acids  were  I  ><  ■  i  n •_;  used  for  a  variety 
•I  purposes,  bill  this  was  the  first  time  he  had 
heard  "t  fish  "il  fattj  acids  being  used  (except  as 
m  adulterant)  as  a  woo!  oil,  for  they  were  undoubt 
edly  dangerous.  II'-  na-  nut  altogether  surprised 
*  the  loss  on  heating  at  340  I-'.  In  liis  experience 
i    was    almost    impossible   t<>   obtain   a  constant 

gh.1  when  drying  tatty  acids  "f  an;  kind  at  a 
emperature  abo^  e   1  Hi    »'. 

Mr.     B.    T.    \  n  KEltS    .liil    n"t     think    the    iodine 

value  a  reliable  criterion  as  t"  whether  the  •  ■  I 
would  heat.  It  only  showed  the  total  possible 
iibsorpt f  "\  \  gen  and  gave  no  indication  of  i  he 

piditj  with  which  oxygen  was  absorbed,  which 
>*as  tin-  real  cause  of  heating.     An  actual  t.-^t   in 

M.i.  u.  5  's  test)  i  vmii i Ml  be  more  satisfactory.     He 

thought    it    possible  that   tliis   oil    might    | luce 

"  gilding"  which  was  quite  different  t"  heating. 

Mr.  J.  P.  Barnes  said  that  in  bis  opinion  many 

-  uf  spontaneous  heating  wei aused  by  the 

melting  of  oil  with  live  steam  in  the  casks  :  when 
resulting  "il  and  water  were  put  on  the  wool 
t  was  more  liable  to  heat  than  the  "il  bj  itself. 

Mi.    \\  -t.    Hi  - 1 1 1 :  v    said    thai    it    was   a    rniiinn.ii 

practice  in  the  United  States  '"  use  emulsions 
made  of  lard  oil  and  water  with  a  little  borax. 
Hence  it  evidently  v.as  not  a  danger  t"  have 
water  present  with  "il  on  the  wool-fibre. 


Mr.   Burrell  v>-;>ii,-it  that   the  loss  on  h< 
was  certainly  abnormal;   it    was   not    due  to   the 
l'n  sence  of  water.     I  [e  regret  ted  (  b 
quantity  of  "il   placed  at    their  disposal  iliii  n   ' 
mit  "I  .ui  investigation  into  the  nature  o    i 

ids  present.  He  did  not  think,  however, 
1  there  could  be  anj  notable  proportion  of 
ier  linolic  or  linolenic  acids  as  the  insoluble 
tnides  from  these  acids  molted  about  175' c. 
whereas  those  obtained  diil  not  melt  at  200  0. 
and  "n  further  raising  the  temperature  began  t" 
impose. 

'I'll.-  nil  was  not  distilled  i>n<   heated  in  a 
bottomed   basin   in   an   air  oven   kept  at    340    I'. 
This   temperature  had   been   selected    because 

was     the    minimum     Bash     point     allowed     by     the 

Insurance    Companies    for    oils    used    in    woollen 
mills.     The  loss  ••!   weight   took  place  in  a   non- 
oxidising  atmosphere,  viz.,  the  oils  own  vapour; 
when  a  free  current  of  air  was  passed  through  the 
ii  it  was  not  so  great, as  it  was  counterbala) 
tne  gain   of  oxygen   in   the  residuum,  which 
assumed  a   hard,  varnish-like  consistency.     Oleic 
acid    was    usually    regarded    as    a     non-volatile 
substance  and  required  a  temperature   of   about 
182    I'.  (250°C.)  to  distil  in  a  current  of  super- 
ted  steam,  but  when  heated  in  an  air  batl 

340     I-',    it    lost    about    third    of    ifs   weight. 

Some    i  theclcth  "il-  which  contained  from  30 

50*2  ,  "I   IM-  •  fatty  acids  would  1  isr  at    h-as! 

ter  of  their  weight  when  heated  und^r  similar 
conditions.  He  agreed  with  Mr.  Dixon  that  it 
was  very  difficult  to  attain  a  constant  weight 
when  heating  free  fatty  acids.  A  good  illustration 
was  the  washed  insoluble  fatt>  acids  from  butter 

whin  dried  at  as  low  a  temperature  as  loo    <  . 

The  iodine   value  was  of  great    use  in  di   i  i 
mining  the  safety  or  otherwise  of  wool  oils;    il 
was  the  measure  of  the  capacity  of  the  oil  for 

al,soil.iim     owuin     and    therefore     of    its    drying 

tendencies,  and  Gellatly  had  shown  the  intimat- 
relationship  which  exists  between  drying  oils  and 

their  tendency  to  spontai us  combustion  when 

■  xposed  to  t  in-  air  in  a  flnelj  divided  state,  as  when 
spread  on   wool.     Woollen   manufacturers  rightlj 

objected   to   such   oils,   as   not    only   was  then       l 

tendency  to  spontaneous  combustion  but  thej 
spoiled  the  yarn  by  "  gumming."  With  this  oil 
tin-  woo]  had  not  merely  "  gilded  "  but  had  actually 
charred  and  the  mill  itself  might  be  regarded  as 

the  cloth  oil  tester. 

In  this  '  i  untry  the  use  of  emulsions  or  "  crea 

was  still  in  its  infamy.  Imt  no  doubt  the  presence 
of  water  along  with  the  oil  would  tend  to  inci 
tin-    heating    effect.     <>n    the    other    hand    their 

experience     Of     emulsions     was     that      they      wen 

general!]  made  from  a  safe  aon-drj  ing  oil  sut  I 
oli\  e  oil. 


NOTES  ON  THE  WORKING  OF 
BOILER. 

IIV     C.     A.     KINO.     If.St   . 


\    111    -si     I    I 


During  recent  years  much  discussion  has  taken 

pia. .-  on  the  necessity  for  improved  utilisation  ol 

fuel  ol   every  grade,  and   with  this  in  view  it   in  iv 

1 f  interest   to  note  a  recent   appliance,  which 

makes  use  of  low-grade  raw  coal  tor  steam-raising 
purposes. 

It  is  well  known  that  inordinary  boiler  practici 

tin-   coal   lies   on    the   grate   in   a    fairly   thick    bed 

.vith  irregular  cont act  w  it h  air.  so  t  hat  immediaf  elj 

after  firing,  tin-  supply  of  air  is  insufficient,  rcsiilt- 

ing  in  incomplete  combustion  and  the  product 

■  I   smoke,  and  later,  when  the  volatile  matt. 
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tli.'  coal  has  been  distilled  off,  excess  of  air  pas     - 
through  the  flue,   both  conditions  giving  rise   I  > 
i       ill-  loss  of  useful  heat. 

On  tiic   other  hand,   with   gaseous   firing,   the 
combustible   matter,   in   the   form   of   gas,   com  - 
into  intimat  ■  contact    with  the  air  supply  and  i- 
fully    burned    without    the    necessity   of    a    I 
excess  of  air  to  ensure  complete  combustion. 

The  method  of  firing  the  typo  of  boiler  to  be 
described  ran  be  regarded  as  being  intermediati 
between  these  two  conditions,  the  better  admix- 
ture of  fuel  and  air  being  secured  by  grinding  the 
coal  to  a  very  fine  dust  and  blowing  the  required 
mixture  of  coal-dust  and  air  together  into  the 
combustion  chamber  of  the  boiler.  It  will 
readirj  be  seen  that  the  particles  of  coal  are 
brought    into  much    more   intimate   contact    with 

air  than  in  standard  steam  boiler  practice. 
• 
iallj    and  scientifically   it    isimpo 
that  fine  coal,  which  is  a  positive  souri     oi  danger 
when  left  in  mines,  and  is  unsaleable  at  the  pres 
tn   e  by  reason  of  it .-  high  ash  content,  and  its 
lying   too   closely   on   boiler   grates   and    in 
5,  ran  be  successfully  used. 
I      Bettington  boiler  (see  fig.)  is  an  exampli   o 


this  type.  Small  coal  is  fed  from  a  storage  hopper 
i'\  means  of  a  variable  worm  gear,  into  a 
pulveriser  which  also  acts  as  a  fan,  drawing 
heated  air  for  the  combustion  of  the  coal  from  a 


tubular  air  heater  above  the  boiler.  The  pulver- 
ised  coal,  carried  along  bj  the  air  current  through 
a  separating  i  hamber,  across  which  is  stretched  a 
sieve  to  reject  the  coarser  particles,  is  burned  at 
the  mouth  of  a  water-cooled  vertical  nozzle.  The 
heated  air,  in  addition  to  regenerating  some  heat 
in  ni  the  Hue  gases,  to  a.  certain  extent  dries  the 
coal  as  it  passes  through  the  pulveriser,  preventing 
i  logging  of  the  screen. 

The  dust  as  used  is  of  such  a  fineness  that  S0r;,': 
of  it  will  pass  through  a  sieve  oi  200  meshes  pel 
linear  inch. 

The  boiler  proper  consists  of  concentric  vertical 
rows  of  tubes  terminating  at  the  lower  end  in  an  an- 
nular metal  chamber,  and  at  the  upper  end  in  a 
drum,  the  combustion  chamber  being  formed  byfire 
bricks  of  semicircular  shape  lining  the  innermost 
ring  of  tubes. 

The  flame  and  hot  gases  travel  vertically  up 
the  central  axis  of  the  boiler  until,  nearing  the 
drum,  they  are  turned  down  and  under  the  fire- 
brick wall,  passing  again  vertically  amongst  th 
water,  superheater,  and  air-heater  tidies,  and 
finally  to  the  chimney.  It  should  be  noted  fchal 
in  the  vertical  design  the  action  of  gravity  causes 
the  coal-dust  to  travel  the  combustion  chamber 
second  tune,  whereas  in  a  horizontal  or  slightly 
inclined  installation  the  dust  tends  to  fall  out  of 
the  combustion  zone  under  this  influence. 

The  function  of  the  firebrick  lining,  apart  Iron: 
acting  as  a  boundary  for  the  fused  ash  pellicles,  i 
to  retain  a  sufficient  quantity  of  heat  to  re-ignite 
the  fuel  mixture  after  any  temporary  stoppage. 
Its  use  also  prevents  short  circuiting  of  the  gases 
around  the  tubes,  and  thus  gives  an  increased 
length  of  contact  for  the  combustion  process  to 
take  place.  The  incandescent  surface  of  th 
brickwork  may  also  tend  in  the  direction  of  more 
complete  combustion. 

The  ash  of  the  fuel  in  its  passage  through  thi 
furnace  of  the  boiler  is  converted  into  a  semi- 
liquid  spray,  which  coalesces  on  the  lining,  slowly 
trickles  down,  and  drips  from  the  bottom  edge 
into  the  ashpit,  from  which  it  is  raked  out  at  inter- 
vals. It  is  of  obvious  advantage  to  use  a  coal 
the  ash  of  which  has  a  low  fusion  point,  or  to 
modify  a  refractory  ash  by  suitable  addition  to 
the  coal.  Many  analyses  show  that  this 
clinker  contains  no  combustible  matter,  and 
theoretically  this  is  excellent,  hut  with  furnaces 
of  this  type  it  is  usual  to  find  in  practice  that  a 
certain  proportion  of  the  coal  is  not  completely 
burnt  to  ash  but  passes  out  of  t  he  boiler  as  a  coked 
dust  containing  up  to  in",,  of  fixed  carbon  and 
sometimes  up  to  5%  of  volatile  matter.  This  i- 
undoubtedly  only  a  question  of  design,  lad  at  the 
present  time  a  dust  catcher  mas1  sometimes  be 
usefully  installed. 

The  ultimate  test  of  the  efficiency  of  a  boiler, 
however,  is  its  evaporative  power.      It   has  long 
been   the   custom   to   compare    boilers    upon   th 
basis  of  the  number  of  pounds  of  water  evapora 
by  each,  per  pound  of  fuel,  but  this  is  likely  to  be 

deceptive,    especially    if.    as   seems    probable,    coal- 

of  much  inferior  quality  are  brou'ghl  into  use. 
The  true  efficiency  of  a  boiler  is  represented  b; 

the    number    of    heat    units    which    are    utilised    i' 

heating  the  water  and  converting  it  into  steam 
compared    with  the  total   number  of   heal    units 

Supplied  in   the  fuel    used.       In    the    results  of  the 

tests    below    both    methods    of     expression    are 

given. 

(in  on,-  da>  t u o  tests  were  made.     No  interrup- 
tion  of  the  ordinary   working  condition    was   mad 
except    that    the   co;il    whs    weighed   and    the   watei 

measured.  Temperatures  and  pressures  a(  various 
points  were  also  taken  throughout  the  test.     The 

boiler  was   run   at    about    normal   load   for  5|  hours 
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l:!44  1b. 

9718  lb. 
123001b. 

Water  from   it   C    to  160  lb 
and     08M    i       iper  heat  . . 
Water  fri  m  and  at  n»i  C.  .. 
r           efflclenc]      76 

9.151b. 

Overload. 
Test  II. 


In  2  hr>. 

ii 

I  i  r  hr 

per  lb. 

'  oal  

Water  in.ui  72->    C.  t.i  1 '10  lb. 

and  iu-8  ('.  sui"  i 
Water  from  and  at   100   C. 
Boiler  eBcIeni       - 

:;l  .wt 
2712  galls 
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Distribution  of  heat. 


formal. 
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aed  by  ail  heater 
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Loss  by  radiation 
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In  neither  fcesl  is  the  boiler  credited  wiih  heat- 
ing the  water  from  the  temperature  in  the  water- 
main  (12    r.i  tn  the  temperature  in  the  feedwater 
tank,  nor  is  it  debited  with  the  power  consu 
by  the  pulveriser  (29   K.ll.l'.). 

Mention  lias  been  made  previously  of  a  portion 
<if  the  coal  passing  through  the  boiler  and  making 
its  escape  without  being  completely  bu 
Doubtless  this  is  <lno  to  tin-  larger  partii  les  ol  the 
coal  dust  not  remaining  in  the  boiler  furnace  ^itli- 
ciently  lnim  to  ensure  their  complete  combustion. 
Theoretically  it  is  true  thai  the  larger  particles  will 
be  swept  out  ol  the  combustion  chamber  sooner 
than  the  Oner  dust.  It  maj  be  assumed  thai  the 
coal  dusl  and  air  issue  from  the  burner  nozzle  at 

the  same  velocity,  the  coal  dusl  "nlv  being  al t 

one-twelft  h  of  the  weight  ol  the  air  and  many  times 

less  by   volume.      The  liner  ilust    will  soon   I. n- 

plel  ely  burned  and  lose  considerable  weight,  where- 
as the  heavier  particle,  in  spite  of  its  original 
momentum,  will  tend  to  be  stopped  more  quickly 
in  its  ascent  by  gravity  and.  turning  downw 
accelerate  its  exit  from  the  combustion  /.one.  'ven 
exceeding  the  velocity  of  the  downward  stream  of 
gas.  This  view  is  supported  by  examination  ol  the 
interior  of  the  boiler  after  a  long  run.  The  fire- 
brick liniiiL.'  is  seen  to  be  most  worn  away  rather 
more  than  half  way  up  the  tubes,  the  conclusion 
being  thai  a  considerable  proportion  of  the  burning 
mixture  has  mushroomed  over  at  ihat  height. 

It  was  thougb.1  by  reducing  the  air  supply 
what  thai  a  higher  temperature  might  be  main- 
tained in  the  furnace,  and  the  larger  particles  more 
rapidly  burnt.  Unfortunately  the  coal  in  use  al 
the  time  was  very  wet,  clogging  in  the  pulveriser 
and  on  the  sieve  occured,  and  the  question  has  not 
vet    I n  decided. 

This  fact  emphasises  the  pari  played  by  the  hot 
air  in  tin-  drying  of  the  fuel  as  it  ia  crushed. 

The  boilei  has  g 1  steaming  properties,  bul  in 
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common  with  all  high  temperature  boilers,  soft 
water  should  be  used  to  avoid  scaling  and  conse- 
quent overheating  of  the  tubes.  Full  steam 
pressure  (1(30  lb.)  can  be  raised  within  thirty 
minutes  from  lighting  off.  and  the  manipulation  is 
very  simple,  the  firer  only  having  to  alter  the 
mechanical  regulation  of  the  coal  and  water  feeds 
according  to  the  variation  in  load. 

No  inconvenience  from  floating  coal  dust  has 
been  observed,  the  boiler  house  being  clean  and 
tidy. 

Acknowledgment  is  made  to  The  Directors  of 
the  Farnley  Iron  Co.  for  permission  to  include  the 
results  of  the  tests,  and  to  Messrs  Fraser  and 
Chalmers,  Ltd.,  for  the  use  of  the  diagram. 

ADDENDUM. 

The  method  of  obtaining  the  balance  sheet  of 
heat  in  the  various  parts  of  the  boiler  depends  on 
temperatures  and  analyses  of  the  flue-gases  being 
taken  at  the  same  time  at  various  points.  The 
relationship  of  these  to  a  conventional  temperature 
of  combustion  worked  out  by  Bunte,  gives  the  loss 
of  heat  in  the  flue-gas  at  that  particular  point  as  a 
percentage  of  the  total  heat  of  combustion  of  the 
fuel.  Correlated  with  figures  obtained  from  the 
total  heat  in  the  steam  raised,  all  in  terms  of  the 
percentage  of  heat  in  the  fuel,  a  simple  calculation 
then  separates  the  heat  retained  in  the  various 
parts  of  the  boiler. 

Thus  in  the  present   example  on  normal  load  : 


Heat 
losi   from. 

Heat 

retained  by. 

(a)   Super-heater  (eolc.  from  super- 

O' 

-o 

1S-6 
16-8 

6-8 

l I  i   Boiler,    sim  er  hea'ti  r,    radiation 

81-4 
83-2 

(i  i  B  1  ■  i               heat*  r,    radiation, 

air  beater  (leaving  air  heatf-r) 
(D)  Boiler,  super-heater,  air  heater. 

i  re  : — 

Loss  by  radiation =C — D                  =  6-3 

Retained  by  .-.ir  heater— C — B        =  i-8 

Retained  by  super-neater=A          =  6-8 

Retained  by  boiler=B— (6-3+6-8)  =  68-3 

Loss  in  flue  gas-(lOQ— C)              =  16-8 

1UO-0 


Discussion. 

The  Chairman  called  attention  to  the  economic 
importance  attaching  to  the  utilisation  of  small 
coal,  and  to  tin-  practical  difficulties  which  were 
encountered  in  dealing  with  dust  in  boilers,  gas- 
producers,  and  coke-ovens  respectively. 

Mr.  Moss  asked  what  was  the  horse-power  of  the 
pulveriser  ? 

Mr.  B.  (i.  McLellaN  said  that  he  had  made  some 
tests  on  a  Bettington  boiler  a  few  years  ago.  With 
good  coal  il  had  been  frequently  observed  that  the 
eost  of  preparing  coal,  drying,  grinding,  etc.,  more 
than  counterbalanced  the  increase  of  efficiency 
obtained.  With  low-grade  coal,  which  was  the 
rational  fuel  for  this  type  of  firing,  there  might  1  .  a 
greater  margin,  but  then  then-  was  a  tendency  For 
the  flame  to  go  out,  and  for  the  combustion  to  be 
incomplete,  as  was  shown  by  the  clinker  being 
accompanied  by  particles  of  coke. 

For  this  t\  | f  boiler  where  the  flame  tempera 

tun-  was  intense,  the  use  of  a  soft  water  was  impera- 
tive. In  absence  of  a  natural  supply,  this  meant  an 
efficient  water  softener  under  regular  chemical 
supervision.  As  evaporation  proceeded,  concen- 
tration of  salts  took  place  in  any  boiler  using 
softened  water.      In  Lancashire  boilers  and  water- 


tube  boilers,  with  tubes  arranged  to  provide  circu- 
lation of  the  water,  this  might  be  kept  under 
control,  but  where  there  was  no  definite  circulation 
of  water,  intense  local  concentration  might  occur 
with  crystallisation  of  -alts  and  as  a  result,  burning 
or  explosion  of  tubes. 

The  fact  that  there  was  not  a  definite  course  of 
circulation,  constituted  a  distinct  weakness  in  this 
boiler. 

It  would  be  interesting  to  know  the  author"s 
experience  on  the  life  of  the  firebrick  lining,  also  if 
any  attempt  had  been  made  to  employ  a  lining  of 
l  he  same  type  as  the  ash  of  the  coal  in  use,  i.e.,  an 
acidic  brick  for  coal  with  an  acidic  ash,  and  vice- 
versa. 

Mr  William  McD.  Mackey  asked  if  the  boiler 
was  intended  for  a  poor  coal,  i.e.,  a  coal  high  In  ash,  or 
was  it  intended  that  good  coal  should  be  ground. 
In  the  case  of  a  poor  coal  he  considered  that  it 
was  better  to  wash  it  and  then  use  it  inthe  ordinary 
way  as  a  boiler  fuel, or  grind  and  coke  it.  In  pit 
practice  about  hah  the  coal  was  sold  at  above  cost 
price,  and  the  rest,  the  small  coal,  below,  and  it  was 
this  that  was  wanted  for  coke  making  and  ordinal  y 
boiler  fuel;  but  the  smallest,  the  fine  slack  and 
smudge,  contained  the  bulk  of  the  dirt  or  ash. 
The  dirt  came  from  the  partings  in  the  seam,  from 
the  roof,  and  from  the  floor,  and  could  be  readily 
washed  out  of  the  small  coal,  except  in  the  rare 
cases  in  which  the  dirt  was  intergrown  with  the 
coal.  He  agreed  with  Mr.  McLellan's  remarks  with 
reference  to  the  action  of  the  fine  ash  on  the  brick- 
work of  the  furnace. 

.Mr.  C.  P.  Fixx  asked  for  a  description  of  the  dis- 
integrator and  also  what  amount  of  moisture 
caused  this  to  clog.  In  coal  washeries  the  fine  dust, 
washed  away  from  the  coal  was  allowed  to  settle 
out  from  the  water;  he  wondered  whether  this 
would  be  of  any  use  with  these  boilers. 

Mr.  F.  MILLER  said  lie  understood  that  it  was 
impossible  to  store  coal  dust  owing  to  risk  of 
spontaneous  heating.  In  the  present  instance, 
however,  the  coal  was  ground  immediately  before 
use.  He  also  had  seen  it  stated  thai  it  was  impos- 
sible to  screen  the  coal  it  if  contained  more  than  1  ",, 
of  moisture.  What  was  the-  life  of  the  firebrick 
lining  ? 

Mr.  PoroiLL  asked  if  the  boiler  was  adapted  to 
fine  coke  breeze  ? 

The  Author  replied  that  it  was  intended  to  show 
an  improved  method  of  steam-raising  by  using 
low-grade  small  fuel,  though  with  good  coal  an 
increased  efficiency  over  ordinary  practice  would 
be  obtained.  Fine  coal,  which  was  otherwise 
wasted,  either  in  the  mine  itself  or  on  washing 
plants,  could  be  used  if  sufficiently  dry.  Coal  con- 
taining up  to  1  !  ",,  of  moisture  had  been  success- 
fully burned  though  necessitating  a  rather  larger 
excess  of  air  to  prevent  clogging  in  the  pulveriser. 
It  was  pointed  out  that  air  at    60    C  could  carry 

19  %   of   its   volu) >f   water   vapour,   much   more 

than  was  contained  in  the  coal,  and  the  dust 
passing  to  the  screen  was  found  by  direel  determin- 
ation to  be  perfectly  dry.  Coke  breeze  would  have 
to  be  much  more  finely  pulverised  than  coal  to  be 
satisfactorily  used. 

The  pulveriser  was  of  the  "rotary  "  type,  the 
blades  lasting  about  three  months.  During  the 
first  test  the  power  consumed  by  it  was  29  Kill'. 
which  would  corresp"  nd  with  approximately 
of  the  steam  raised,  assuming  15  lb.  of  si  tarn  per 
kilowatt.  No  tendency  for  the  flame  to  go  out  had 
been  noticed  during  a  period  of  two  years'  working. 

Definite  circulation  of  water  in  this  boiler  was 
doubtful,   and   the   necessitj    for  the   use  of  soft 

water    had     been     noted.      The    life    of    the     brick 

lining  was  not  a  simple  question  of  the  acidity  ■  r 
basicity  of  the  ash  as  compared  with  the  firebrick, 
though  that  was  important,  (he  physical  structure 

and  previous  treatment  of  the  clay  being  also  a 
prime  fat  tor. 


m 


NOTE   ON   GHEE.        VULCANISING   ACCELERATOBS. 


[Feb.  13, 1917. 


Communications. 


NOTE  ON  GHEE. 

BY  K.  C.  BROWNING,  M.A.,    snip    M.    PARTHASARATBTY 

(Gov.  Him. -lit  Analyst's  Laboratory,  ('"1 b  >, 

Ceylon). 

ro  papers  (Analyst,  L910,  p.  343,  and  1911, 
Bolton   and    I.Vvis   give    figures    for   tin- 
lert-Meissl  value  ol  ghee.     Theystate  that  it 
ally  approaching  ir  even  exceeding  30. 
Kesava  Menon  (J.  Boc.  Ohem.  Ind.,  1910,   1428) 
;-  a   Reichert-Meissl  value  ol  25'7  for  cov   ghee 
and  18*24  for  buffalo  ghee.     These  samples  were 
made  at  the  author's  borne  and  were  thus  genuine: 
K.  H.  Vakil  (J.  Boc.  Chem.  hid..  1915,  320)  finds 
I      t  the  Reichert-Meissl  values  vary  from  20  to  ^.">. 
The  writers  of  this   note  have  frequently  had 
Samples  of  ghee  which  appeared  to  be  genuine  (from 
alytical   figures)   l.ui    which   had    Reichert- 
Meissl  numbers  lower  than  those  oi  Bolton  and  l!e\  is 
They  ha\  e  t  herefore  prepared  samples  of  ghee  in 
the  laboratory,   from  e..\\s  and    buffaloes   milked 
under  their  persona]  supervision. 

following  is  a  typical  example: 


-   1 

Butyro- 
refracto- 

mri.r 

at  in  ( 

meter  :it 

4.",    C. 

Icid    Eleichert- 
m.pt.    value.    Meiasl 
value. 

44° 

A  .    1 

-  23° 

i  I 
- 

ii  18 

1-  9 

The   Reichert-Meissl    numbers   of    four    buffalo 
Prepared     in    the    laboratory     were     18*9, 
If  88,  270,  and  30-2. 

teichert-Meiss]  numbers  of  .-..«  ghees  also  pre- 
in  the  laboratory  were  21-4,  22-3,  23  9.  20-9, 
and  20-9. 

prepared  from  imported  frozen  Australian 
had    Reichert-Meissl   values  29-4  and  28-0 
i  '(ii  ely. 

(  will  tlnis  be  seen  that  it  is  quite  possible  for 
eghees  to  have  Reichert-Meissl  values  well 
30. 

writers'  experience  is  that  the  oleo-refracto- 
is  most  valuable  in  the  preliminarj  examina- 
•  i   ghees. 


i  S  H     rULCANISING   ACCELER  ^TORS. 

BY    I).    SPEXCE. 

iew   of   the  world-wide   publicity   given    in 

' '  times  to  the  abo\  esubjei  t  it  would  seem  to  be 

i   ■  longer  ami—,  i, ut.  indeed,  desirable  to  put  on 

■nla  few  facts  in  refutation  of  some  of  the  \  ery 

"ii-  statements  which  have  appeared  in  the 

literature    •  •!    tl.i-   subject.     The    various    writers 

'      iewing  this  subject,  and  in  particular   Ditm 

Gottlob,2  King,3  Peachey,*  have  all,  without  excep- 

a,  assumed  that  that   which  i-  not   proclaimed 

from  the  house  t . » i »  i-  nol   known,  and  from  these 

Ity     premises     have    drawn     certain     equally 

in. ■a-   >.i   sweeping  conclusions  which   ii 

1 n  mj    intention  sooner  or  later  to  nullif;   and 

rect,      I  shall  take  the  >  arious  references  in  the 
■  ii  i.i    in  which  t  hej   a  i  p 

'•tinai'   in  that    part  ..I  hi-  article  which  deals 
'    >f  organi    accelerators  refers  i"  l  he 
I  patent  application2  on  this  sub  jei  i  as  follows: 

Hit  hoi  N.i\  ember,  1912,  marks  an  Lmpo 
ning-poinl    in   the  development    of    the  rubber 
For  .mi  I  he   publi  al  ion  of  t  liis  patent 
i  asj  sternal  i<  hunt  in  ( lerman.  Rus 


Austrian,  and  in  American  rubber  factories  foi 
organic  vulcanising  accelerators.  The  ice  was 
broken;  the  practical  value  was  recognised." 
This  patent  .Lais  with  the  vulcanisation  of  natural 
nr  of  synthetic  rubber  using  piperidine  or  its  homo- 
logues  as  accelerators. 

In  similar,  if  somewhat  more  modest, Ian 
Gottlob2  describes  the  discoveries  of  the  Elber- 
feld  Farbenfabrik,  and  inall  the  subsequent  patents 
dealing  with  the  subject  of  the  vulcanisation  of 
natural  or  of  synthetic  rubber  by  this  company  the 
novelty  as  well  as  .the  scope  of  their  discoveries  are 
described  in   no  uncertain  terms. 

In  the  article  by  King*  dealing  with  this  subject 
it  is  stated  that  the  use  of  organic  accelerators 
.laics  from  the  discovery  of  synthetic  rubber. 
'•'This  product  cannot  be  vulcanised  without  the 
addition  of  some  of  the  organic  catalysers."  .  .  . 
"The first  patent  granted  for  anorganic  accelerat  oi 
was  ti.  Bayer  >v  Co.  (German  Patent  265,221, 
November  I Oth.  L912)  for  the  use  of  piperidine." 

According  to  all  these  authorities  then  the  .Ii-- 
coverj  of  the  principle  of  vulcanisation  whethei 
of  natural  or  of  synthetic  rubber  by  means  of 
organic  catalysts  dates  from  the  disclosures  of  the 
Blberfeld  Farbenfabrik  in  November,  1912.  And 
by  reason  of  the  sources  i  f  the  information  I  am 
inclined  i  •  believe  that  this  is  true  so  far  as  Furopi 
in  genera]  and  Germany  in  part  icular  are  concerned. 
But  as  om  who  has  studied  this  aspect  of  vulcanis 
ation,  continuously,  for  the  past  several  years,  both 
-i  lent  iii.aH>  and  industrially,  1  must  take  excep- 
tion to  tli.il  generalisations  as  tar  as  America  is 
concerned  The  "systematic  hunt  "  which  Dr. 
Ditmar  refers  to,  took  place  in  America  not  after  but. 
several  years  previous  !■>  the  first  disclosure  in 
German  patent  literature  to  which  he  refers,  and  I 
hope  to  demonstrate  that  tin-  field  had  been 
covered  and  the  scope  of  the  discovery  del  ermined 
long  before  the  Blberfeld  Farbenfabrik  had  even 
commenced  to  investigate  this  subject.  All  their 
claims  as  well  as  those  .>f  others  t ..  noii  elty  in  this 
connection  can  readily  be  disposed  of,  coming  as 
t  hey  do  at   tin-  late  date. 

Substantia]  pro. >f  of  my  assert  ion  i-  ind I  to  be 

had  from  a  careful  analysis  of  my  own  previously 
published  work  on  the  subject  of  vulcanisation. 
In  the  Kolloid  Zeitschrift6  of  li)l^.  more  than  six 
months  before  the  Elberfeld  Farbenfabrik  made 
application  for  their  first  patent  on  this  subject  I  de- 
scribed certain  experiments  the  significance  of 
which  passed  apparentlj  unobserved  even  by  the 
chemists  of  the  Blberfeld  Farbenfabrik.  In  this 
communication  1  wrote  as  follows :  "More  than  a 
year  a^.i  we  prepared  samples  of  two  carefully- 
hosen  mixings.  Both  mixings  were  made  from 
partialis  purified  rubber  with  about  9%ol  sulphur. 
In  order  t..  make  the  investigation  as  comprehen- 
sive and  complete  as  possible  the  t  wo  mixings  were 
purposelj  chosen  so  that  t  w  <  >  <  |  n  i  t  •  -  distinct  types 
ol  compound  as  different  as  possible  in  their  pro- 
perties w  .-ii'  obtained.  The  firs)  was  a  slow-curing 
.  ompound  deteriorating  rapidlj  j  //:.  second,  on  Hi, 
oiht  hand,  was  a  quick-curing  mixing  which  w<  fern  u 
from  pxperienci  would  resist  deterioration  inde- 
finitely. ....  Two  compounds  of  II"  same  general 
character  us  .V... 'J  wen  prepared:  both  these  com- 
pounds contained  about  '■>",,  of  sulphur  and  were  free 
from  mini  rat  compounds." 

\  moment's  consideration  of  the  statements 
italicised      bj      anj      chemist     of      india-rubbei 

familial     with    his    Subject    should    at    nine    mak' 

evident  the  fact  that  the  acceleration  of  vulcani- 
sation in  the  two  compounds  described  must  have 
been  produced  bj  novel  methods,  by  substances 
organic  in  nature,  for  the  use  of  litharge,  mag- 
nesia, "i  ol  n\  .if  the  accelerators  then  known  i- 
expressh  precluded.  As  a  matter  of  fact  the  firs) 
.it  these  i  u.i  compounds  actual!;  contained  1  %  of 
piperidine,  the  \.-i\  substance  referred  to  in  the 
i u .n    patent    "f    November    10th,    1912  ;    the 
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formula  for  the  mixing  was  as  follows  : — Planta- 
tion Para  100  pts.,  sulphur  10  pts.,  piperidine  1  pt. 
Without  the  use  of  piperidine  in  this  mixing  the 
results  given  in  Table  V.  of  the  communication  re- 
ferred to  would  have  been  utterly  impossible,  as  I 
know  full  well  before  I  made  the  test,  while  debat- 
ing in  my  mind  as  to  the  best  type  of  compound 
and  accelerator  to  use  for  these  experiments  on 
vulcanisation  at  low  temperatures. 

Now  in  regard  to  the  discovery  of  vulcanisation 
of  synthetic  rubber  by  means  of  organic  accelera- 
tors, also  accredited  to  the  Elberfeld  Farben- 
fabrik.  The  vulcanisation  cf  these  products  by  this 
means  was  actually  carried  out  and  successfully 
accomplished  by  me  both  for  isoprene-caoutchouc 
and  for  the  dimet  hylcaoutchouc  from  pinacone  at  a 
time  when  the  large  industrial  concerns  in  Germany 
engaged  in  the  study  of  the  synthesis  of  india- 
rubber  were  in  the  dark  as  to  their  lack  of  success  in 
1 1n-  vulcanisationof  theirproducts.  The  proof  of  this 
as^<  rtion  and  the  complete  vindication  of  my 
position  with  reference  to  the  subject  in  general  I 
: i  ■  1 1  content  to  leave  over  until  a  later  date.  At 
I  li.it  time  I  will  also  bring  evidence  to  show  that 
even  the  reagents  claimed  by  Peachey  (English 
!  'a  t  cut  4203  of  1914)  wen-  known  t  o  me  and  had  been 
used  by  me  both  scientifically  and  industrially 
several  years  before  his  application  was  applied  for. 

In  conclusion,  although  it  cannot  be  denied  that 
Germany  has  taken  the  lead  in  many  of  the  dis- 
coveries of  science  in  its  .application  to  industry  and 
in  the  present  instance  has  again  sought  to  estab- 
lish her  priority  in  invention,  I  believe  that  I  have 
already  brought  out  enough  evidence  to  refute  her 
claims  in  this  instance  and  to  show  that,  notwith- 
standing her  silence.  America  has  not  been  asleep 
but  on  the  contrary  took  the  lead  in  the  diseovery 
of  1  his  one  fundamental  principle  of  vulca,nisa- 
tion  which  has  only  now  become  universally 
recognised. 

1  Iiitmar.  Gummi-Zeitung,  29,  [17],  p.  425  (1015). 
=  Gottlob,  Gummi-Zeitunf!,  30,  [14],  p.  303  (1916). 
'King,  India  Rubber  Journal,  52.  [13],  p.  440  (1916). 
•Peachev,  India  Rubber  Journal,  52.  [18],  p.  603  (1916). 
*  Gcr.Pat.  265,221,  Nov.  16.  1912.  Elberfeld  Tarbenfabrik. 
<■  Kolloid  Zeitschrift,  10,  303—305  (1912). 


Industrial  Notes. 


COMMITTEE    ON    GLASS    AND    OPTICAL 
INSTRUMENTS. 

The  Advisory  Council  of  the  Government's 
Department  of  Scientific  and  Industrial  Research 
I i.i  \ c  added  to  the  list  of  their  technical  Committees 
a  Standing  Committee  on  Glass  and  Optical 
Instruments.  The  membership  of  the  Committee 
i-  as  present  as  follows  : — Professor  H.  Jackson 
(Chairman),  Mr.  Conrad  Beck,  Professor  C.  V. 
Bovs,F.B.S.,  Mr.  V.  .1 .  (  heshire,  Mr.  A.  E.  Conrady, 
Mr!  \.  S.  Essleinont.  Mr.  .1.  W.  French.  Dr.  R.  T. 
(ilazebrook,  F.R.S..  Sir  Howard  Grubb.  F.R.S., 
Mr.  E.  B.  Knobel.  Dr.  T.  H.  Merton,  Professor 
.1.  \V.  Nicholson.  Captain  Creagh  Osborne,  R.N., 
Mr.  II.  J.  Stobart.  Mr.  J.  Stuart.  Mr.  M.  P.  Swift. 
Mr.  William  Taylor.  Mr.  P.  Twvman,  Lt.-Col. 
\.  0.  Williams,  Mr.  W.  F.  J.  Wood. 

The  Committee  met  on  December  11th.  and, 
having  regard  to  the  urgency  of  the  problems 
requiring  investigation  in  respect  of  these  essential 
industries,  appointed  a  series  of  Sub-Committees 
In  which  various  special  problems  were  referred. 
\n.'ing  these  problems  the  more  important  are  : — 

(a)  Raw  materials  lor  glass  and  glass  making. 

( B)  Optical  proper!  ies  of  a  large  range  of  glasses. 

(i  i  General  physical  and  chemical  properties 
of  glass  and  glassware  for  scientific  and 
industrial   purposes. 


(d)  Testing  and  standardising  of  glassware. 

(e)  Workshop  technique. 

(f)  X-ray  glass  apparatus. 

(g)  Optical   calculations   and   lens   designing. 
(H)  Optical  instruments. 

(j)   Translation  of  foreign  works  on  optics. 

This  brief  description  indicates  certain  lines  of 
investigation  which  have  been  brought  forward. 
The  Standing  Committee  does  not  propose  to  limit 
itself  to  these  subjects,  but  is  prepared  to  consider 
and  report  upon  the  necessity  for  investigation 
in  other  directions,  relevant  to  its  terms  of 
reference.  Manufacturers  who  have  experienced 
difficulties  requiring  investigations  for  their 
solution  in  connection  with  the  subjects  of  glass 
and  optical  instruments  or  who  desire  to  make 
suggestions  for  special  researches  on  these  subjects 
are  invited  to  communicate  in  the  first  instance 
with  the  Secretary  of  the  Research  Department, 
Great  George  Street,  Westminster,  S.W.,  who  will 
direct  the  correspondence  into  the  appropriate 
channels  for  attention. 


ELECTROMETALLURGY    IN    THE    UNITED 
STATES  IN   1916. 

According  to  an  article  in  the  Jan.  1st  issue  of 
Metallurgical  and  Chemical  Engineering,  there  was 
a  greater  commercial  development  of  eleetrome- 
tallurgical  industries  in  the  United  States  during 
1916  than  at  any  time  during  recent  years.  The 
heavy  consumption  of  alloy  steels  formerly  made 
largely  in  the  crucible,  the  increased  demand  for 
ferro-alloys  caused  by  the  greater  production  of 
alloy  steels,  the  shutting-off  of  imports  of  ferro- 
alloys and  other  electrometallurgical  products,  like 
aluminium  and  magnesium,  the  high  prices  of 
metals  permitting  experimentation  with  new 
processes — all  these  are  contributory  causes  of  the 
recent  industrial  advance  in  electrometallurgy. 

The  installations  of  electric  steel  furnaces  in 
America  were  approximately  doubled  in  1915,  and 
the  progress  continued  at  almost  undiminished 
rate  in  1916.  The  chief  trouble  met  with  is  a  lack 
of  experienced  workers.  High-speed  tool  steel  is 
now  being  manufactured  in  (i-ton  heats  as  a 
regular  procedure,  in  contrast  with  the  100-lb. 
pour  of  the  crucible.  The  heavy  demand  for  high- 
speed tool  steel  and  the  difficulty  of  securing 
crucibles  at  any  price  has  made  the  electric  steel 
furnace  an  economic  necessity. 

A  considerable  number  of  electric  furnaces  have 
been  installed  in  foundries  for  the  manufacture  of 
steel  eastings.  More  installations  are  contem- 
plated involving  the  use  of  the  electric  furnace  in  a 
duplex  process  with  the  open-hearth  or  the 
converter.  Several  electric  furnaces  are  melting 
ferromanganese  Inf.  re  addition  to  steel. 

In  Germany — formerly  the  largest  producers  of 
electric-furnace  steel — the  heavy  demand  for  tool 
Steel  lias  also  resulted  in  an  increased  use  of  the 
electric  furnace  for  steel  making.  In  August  the 
production  reached  17,000  tons  per  month,  or  six 
tunes  the  monthly  production  at  the  outbreak  of 
the  war.  On  the  other  hand,  the  production  of 
crucible  steel  in  Germany  has  remained  stationary, 
there  being  no  new  installations  of  any  size.  T1 
monthly  production  of  electric-furnace  steel  in 
Germany  is  now  double  the  crucible  output. 

Ona  smaller  scale  there  has  been  a  li.-a\  y  increase 
of  ferro-alloy  manufacture  in  the  United  Slates. 
Three  new  manufacturers  of  ferrosilicon  started 
production  during  the  year.  At  the  outbreak  of 
the  war  about  half  of  the  domestic  ferrosilicon 
consumption  was  imported,  but  now  practically 
all  ferrosilicon  needed  for  consumption  is  manu- 
factured in  the  country,  and  a  small  amount  is 
being  exported.  To  provide  pari  of  tin-  needed 
furnace     capacity     a     calcium     carbide     plant    in 
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Niagara  was  i  onverted  to  ferposaicon  manufacture. 
During  the  period  in  question  the  domestic  con- 
sumption of  ferrosilicon  has  doubled  and  is  now 
estimated  at  46,000  tons  annually. 

The  largest  domestic  producer  of  ferrochromi 
was  able  to  supply  the  increased  needs  of  the  steel 
industry,  bui  il  is  probable  that  if  this  producer 
bad  not  held  large  stocks  of  foreign  ore,  there 
would  have  been  a  shortage  of  ferrochrome.  The 
development  of  California  mines  has  been  slow 
and  Hi.-  average  grade  of  Hie  chromite  was  too  low 
for  alloy  manufacture.  With  other  alloys,  such 
as  ferrotung6ten,  ferrovanadium,  ferrotitanium, 
and  ferromolybdenum, there  has  been  an  increase 
of  production  and  several  plants  have  been 
established.  There  is  now  sufficient  plant  capacity 
in  the  country  for  filling  all  domestic  requirements 
of  ferrot  ungsten,  and  Eo]  t  be  tirst  t  itn<'  considerable 
quantities  of  He-  alloy  are  being  exported.  Exports 
of  ferrovanadium  have  doubled  since  1916.  Most 
of  the  new  producers  are  using  the  electric  furnace. 
Ferrotitanium  is  produced  at  Niagara  to  the  limits 
of  plant  capacity.  A  fair  quantity  of  ferro- 
molybdenum is  being  manufactured  in  the  United 
.States,  and  towards  the  end  of  the  year  there  was 
a  marked  increase  in  demand  for  foreign  shipment, 
which  is  believed  to  have  to  do  with  the  lining  of 
big  guns.  I'ViTo-uranium  was  produced  commer- 
cially for  the  first  tune  in  the  States,  and  may  bo 
added  to  the  new  products  of  the  electric  furnace. 

Aluminium  manufacture  in  the  United  States 
enjoyed  in  the  past  year  maximum  production 
and  maximum  prosperity  in  its  history,  the  lead 
over  European  producers  being  increased.  The 
North  Carolina  plant  of  the  Southern  Aluminium 
Company,  which  in  \'-U?<  passed  into  the  hands  of 
the  Aluminium  Company  of  America,  is  expected 
to  start  operation  in  the  near  future.  Further 
large  projects  for  increased  plant  capacity  are 
under  way.  The  imports  dropped  to  about  One- 
tenth  of  tin-  normal  quantity  and  exports  doubled. 
There  are  no  new  producers  besides  the  Aluminium 
Company  of  America,  up  to  the  present.  J,  YV. 
Richards  estimates  that  by  1925  aluminium  will 
be  third  in  importance  among  metals  (measured 
by  weight),  and  will  be  Outranked  only  by  copper 
and   iron. 

As  a  result  of  operations  started  in  1916  several 
plants  are  producing  very  pure  metallic  magnesium 
on  a  small  but  commercial  scale  by  electrolysis. 

Among  new  electrometallurgica]  enterprises 
i  lectrolyl  ic  /.ire  looms  large.  'Dure  is  the  plant  of 
the  Anaconda  Copper  Company  at  Great  Falls, 
Montana,  with  a  production  of  inn  tons  of  electro- 
lytic zinc  per  day.  while  as  a  result  of  the   Bully 

Hill  experiments  of  the  General  Electric  Company 
a  $350,000  electrolytic  zinc  plant  is  being  erected 
ai  He  Mammoth  smelter-  in  California.  As  in 
191"),  there  was  in  1916  practically  no  develop- 
ment of  electric-furnace  smelting  oi  zinc  ore.     It 

would  seem  that  electrolytic  zinc  has  Hie  upper 
hand,  and  may  be  ah!.-  to  keep  it.  although  in  a 
measure  its  sudden  development  to  a  commercial 
process  has  probably  been  accelerated  by  the 
facilities  of  the  Inaconda  company  available  for 
placing  an  experimental  development  on  a  com- 
mercial basis. 

The  electrolytic  copper  refineries  that  were  hit 
so  hard  at  the  start  of  1 1 1  < -  uar  have  all  been 
working  to  tin-  limit  of  their-  capacity.  Electro- 
lytic refining  has  also  been  successful  with  tin;  it 
has  often  been  stated  that   Bolivian  tin  ores  would 

always  in-  out  of  question  as  the  tin  produced 
would  be  too  impure  -.  t be  success  of  the  combined 
tin  smelting  and  electrolytic  refining  plant  of  the 
American  Smelting  and  Helming  Company  at  Perth 
\uihoy  has  proved  that  tin-  additional  refining 
eo^t  js  by  no  means  prohibitive,  ami  tin-  only 
reason  why  enlargements  have  not  yet  been  made 
i-  tin-  present  high  cost  of  building  materials. 


1IK.H    VACUUM    PUMPS, 

In  a  recent  issue  of  the  Journal  of  II"    I  rani.!', 

Institute,    Dr.    Irving    Langmuir,   of  the  General 

Electric     Company,     Schenectady,     describes    a 

new  form  of  vacuum  pump,  which  i-  characterise* 


filasi  condensation  turnip. 

by  extreme  speed  and  the  high  degree  of  vacuum 
attainable.      In    these    pumps    the    gas    Ls    carried 

into  a  condenser  by  means  of  a  blast  of  merc-iu  > 
vapour,  the  action  being  similar  to  that  iii  a  stean 
ejector  and  in  a  Gaede  diffusion  purnp.  Tie 
method  by  which  the  gas  is  brought,  into  th 
mercury   Vapour   blast,   in    the   new   pump   is   based 

on  a  principle  which  differs  essentially  from  thai 
employed  in  He-  steam  ejector  or  Gaedo  pump. 
In  the  new  pumps,  which  are  called  "  condensation 
pumps,"  the  gas  to  be  exhausted  Ls  caught  b\ 
the  blast  of  vapour  and  is  forced  by  gas  friction 
to  travel  along  a  cooled  surface.  Jiy  maintaining 
this  surface  at  such  a  low  temperature  that  th- 
condenseil  mercury  does  not  re-evaporate  at  an 
appreciable  rate,  it  is  possible  to  keep  the  mercurj 
vapour  from  escaping  into  the  \  eesel  which  is  being 
exhausted.  The  action  of  the  pump  therefore 
depends  primarily  on  the  fact  that  all  the  atoms 
Of    mercury    striking    a     mere  ur> -covered    surface 

are    condensed,    no    reflection    from    the    surface 

taking   place.      The    pumps    can    be-    worked    at 

very  high  speed   (3000     1000  c.c.  per  second,  or 

.\  en  morel,  and  there  Is  no  lower  limit,  other  than 
zero,  to  which  tin-  pressure  may  be  reduced.  Bj 
means  of  this  pump,  pressures  low,-!-  than  Hi-6 i- 

have  been  produced  and  measured. 

One    form   of    the    condensation   pump,    made 

.ni  .--I-,     oi    glass,    is    illustrated    here.     Mercurj 

vapour  from  the  flask,    \.  is  carried  through  th 

ti.ern.all>  insulated  tube,  B,  to  the  nozzle,  I..     The 

I   to   be  exhausted    is  connected   to    I,'.     The 

t  com  this  vessel  passes  through  the  trap,  c. 
and  tube,  K.  into  the  annular  spaco,  E.  At  I' 
this  ua-.  comes  into  contact  with  the-  mercui 
vapour  blast  issuing  from  L,  and  is  Hin-  forced 
outward  and  downwards  againsl  the  wads  of  the 
tub,  .  ( '.  and  is  finally  driven  down  into  the  spa 
1).  from  which  it   escapes   into    the  rough    pump 

tection,    N.     The    mercury    which    condei 
on  the  sides  of  tin-  tub,-,  c.  passes  back  through 
,M   into  the  boiler,  A.     This  construction  pre^    - 
He-  condensed  mercury  passing  into  the  annular 

Space,     K,    and    thus    the    trouble    arising    from    a 

iciiiy   blast    into  the  lube,   1-'.   is  avoided.      It    is 
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essential  that  the  end  of  the  nozzle,  L,  should  bo 
below  the  level  of  the  water  in  the  condenser,  J, 
The  distance  between  I;  and  D  must  be  sufficiently 
great  tli.it  no  perceptible  quantity  of  gas  can 
diffuse  back  against  the  blast  of  mercury  vapour, 
and  so  that  a  sufficiently  large  condensing  area 
is  furnished.  The  other  dimensions  of  the  pump 
are  relatively  unimportant.  The  pumps  may  be 
made  of  any  size.  The  larger  the  pump  the  greater 
will  be  the  speed  of  exhaustion.  Such  pumps 
have  been  constructed  with  the  tube,  B,  and 
nozzle,  L.  in  sizes  varying  from  J  inch  to  1}  inch. 
In  working  the  pump,  the  mercury  boiler.  A, 
is  heated  either  by  gas  or  electrically  so  that  the 
mercury  evaporates  at  a  moderate  rate.  A 
thermometer  in  contact  with  tube.  B,  under  the 
heat  insulation,  usually  indicates  a  temperature 
■between  100 c  and  120'  C.  when  the  pump  is 
working  satisfactorily.  Under  these  conditions 
the  mercury  evaporates  quietly,  and  no  bubbles 
are  formed,  so  that  there  is  no  tendency  to 
humping.  With  an  electrically  heated  pump  in 
which  the  nozzle,  L,  was  J  inch  diameter,  the 
pump  began  to  work  satisfactorily  when  the 
heating  unit  delivered  220  watts,  but  the  speed 
of  exhaustion  remained  practically  unchanged 
even  when  the  heating  current  was  increased  to 
about  550    watts. 

The  back  pressure  against  which  the  pump  will 
operate  depends,  however,  on  the  amount  and 
velocity  of  the  mercury  vapour  escaping  from  the 
nozzle.  Thus  with  220  watts  the  pump  mentioned 
w^ould  not  operate  with  a  back  pressure  exceeding 
50  bars  (bar  ^00075  mm.  mercury  pressure), 
whereas  with  500  watts  back  pressures  as  high  as 
800  bars  did  not  affect  the  working. 

The  condensation  pump,  like  any  other  mercury 
pump,  does  not  remove  mercury  vapour  from  the 
system  to  be  exhausted.  (The  vapour  pressure 
of  mercury  at  room  temperature  is  about  2  bars.) 
By  the  use  of  a  trap  such  as  that  shown  at  G,  this 
vapour  pressure  may  be  lowered,  and  mercury 
vapour  can  be  entirely  eliminated  by  the  use  of 
solid  carbon  dioxide  or  liquid  air. 

The  condensation  pump  also  lends  itself  to 
construction  in  metal,  and  two  types  of  metal 
pumps  are  illustrated  in  the  article  referred  to 
(J.  Franklin  Inst.,  1916,  18?,  719— 743). 


PLANT  DEPRECIATION. 

In  a  paper  before  the  Institution  of  Electrical 
Engineers,  Messrs.  E.  Gill  and  W.  W.  Cook  dis- 
cussed the  principles  underlying  the  computation 
of  depreciation  of  plant.  Neither  the  engineer, 
nor  the  financier,  nor  the  accountant  is  competent 
to  settle  the  question  in  any  particular  case,  because 
to  obtain  correct  results  there  must  be  co-operation 
among  the  thiee.  The  function  of  the  engineer 
is  to  provide  the  information  necessary  regarding 
the  plant,  sucli  as  first  cost,  residual  value,  and  life. 
The  financier  has  to  furnish  information  regarding 
the  money,  the  amount  available,  the  rate  at  which 
it  can  be  borrowed,  and  the  rate  that  can  be 
obtained  for  the  loan  of  it.  The  accountant  has 
to  provide  accurate  records  based  on  the  decisions 
arrived  at,  and  to  see  that  the  real  results  are 
neither  disguised  nor  hidden. 

Considering  that  this  common  method  can  best 
be  studied  in  the  annual  charges  for  plant,  deter- 
mined in  advance  of  101181101011011,  these  are 
analysed  these  into  four  principal  parts : — ( 1 )  Return 
on  cax>ital  outlay,  treated  as  a  charge,  because  no 
engineer  is  justified,  except  in  special  ciicum- 
stances,  in  putting  down  plant  that  will  not  pay  a 
return  on  its  own  capital  ;  (2)  depreciation, 
including  "  renewals  "  or  provision  for  diminution 
in  value  of  plant  in  place  and  working  by  reason 
of  causes  outside  the  owner's  control,  such  as  age, 


wear,  and  accidents,  and  "  improvements  "  to 
enable  the  owner  to  take  plant  out  of  commission 
before  its  physical  life  is  exhausted  in  cases  where, 
either  from  progress  of  the  art  or  growth  of  the 
business,  it  is  economically  advisable  to  do  so  : 
(3)  maintenance,  or  the  cost  of  keeping  plant  in 
as  good  condition  as  is  advisable,  but  not  of 
renewing  it  ;  and  (1 )  operation,  the  cost  of  working 
the  plant.  To  determine  the  amount  in  the 
annual  charges  for  depreciation  it  is  thus  necessary 
to  estimate  the  first  cost,  residual  values,  and  the 
physical  and  economic  lives  of  the  different  classes 
of  plant.  The  treatment  of  the  capital  account 
must  also  be  fixed  and  the  charge  for  return  on 
capital  estimated. 

The  reserves  are  preferably  handled  by  means  of 
two  funds,  for  "  renewals  "  and  for  "  improve- 
ments." The  calodation  of  the  amounts  to  bo 
contributed  to  these  two  funds  must  include  the 
interest  which  should  be  earned  by  the  money 
before  it  is  required  at  the  end  of  the  life.  The 
amount  which  should  be  in  the  renewals  fund  gives 
the  correct  diminution  in  value,  when  considering 
the  value  to  the  owner,  of  the  plant  in  place  and 
working,  at  any  period  in  its  history.  The  amounts 
annually  put  to  the  t.vo  funds,  renewals  and  im- 
provements, determine  the  correct  charge  against 
the  undertaking  for  the  puipose  of  assessing  profits, 
fixing  rates,  and,  under  certain  conditions,  assessing 
the  value  of  the  undertaking  as  a  going  concern. 

There  are  several  methods  of  treating  the  pro- 
vision for  depreciation,  but  substantially  they 
reduce  to  the  following  : — (1)  Maintenance  method, 
in  which  no  regular  sum  is  put  aside,  the  plant  being 
maintained  and  renewed  out  of  revenue  expendi- 
ture ;  (2)  reducing  balance  method,  in  which  a 
uniform  percentage  is  deducted  each  year  off  the 
reduced  capital  cost  ;  (3)  straight  line  method,  in 
wliich  the  annual  charge  is  the  ratio  of  one  year 
to  the  total  time  or  life  ;  and  (4)  sinking  fund  and 
annuity  method,  in  which  value  is  given  to  the 
interest  the  fund  will  earn  until  it  is  wanted. 

The  first  method  affords  no  means  of  calculation, 
is  bound  to  be  irregular,  and  since  no  charge  can  be 
made  until  a  renewal  actually  takes  place,  is 
always  in  arrear  unless  and  until  a  complete 
renewal  is  effected.  The  second  is  very  frequently 
employed  to  ascertain  the  amount  to  be  allocated 
for  depreciation  at  the  end  of  a  year,  but  it  results 
in  Sj  relatively  heavy  chaige  in  the  early  years  and 
a  very  light  one  in  the  last  years. 

The  third  method,  as  generally  used,  is  very 
simple.  Assuming  the  first  cost  to  be  £100,  the 
residual  value  £13,  and  the  economic  life  19  years, 
then  £87  has  to  be  found  in  that  period,  and  there- 
fore all  that  is  required  is  £4-58  per  annum  for 
depreciation,  the  total  charge,  with  £5  for  return, 
being  £9-58  per  annum.  But  the  present  value 
of  19  annual  payments  of  £9-58  at  5%  is  £115-77. 
instead  of  £94-86,  and  the  method  does  not  pass 
the  test  of  total  cost.  If  £4-58  be  set  aside 
annually,  £87  will  be  accumulated  at  the  end  of 
19  years,  but  since  it  is  not  prudent  to  leave  money 
idle,  interest  ought  to  be  and  will  be  earned  by  the 
money  set  aside.  If  interest  at  5%  is  added  to 
tin-  growing  fund,  there  will  be  at  the  end  of  tie 
19  years  not  the  £87  required,  but  £138-84  ; 
hence  the  vearly  payments  must  be  reduced  below 
£4-58  until  the  amount  is  just  sufficient  to  accumu- 
late only  the  £87  required.  This  needs  an  annual 
pavment  of  £2-85  for  the  19  years. 

II  the  earned  interest  be  not  added  to  the  fund. 
but  credited  to  the  general  revenue  account,  as 
is  generally  the  practice  of  those  who  uphold 
the  straight-line  method,  the  effect  is  to  incre 
the  revenue,  with  the  result  that  a  higher  return 
on  capital  is  obtained,  the  interest  earned  '> 
the  depreciation  fund  nol  being  required  tor  the 
plant.  This  is  a  violation  <>f  the  hypothesis  that 
a  stated  return  on  capital  is  to  be  earned,  no 
more  and  no  less,  and  the  present  value  of  all  the 
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payments  exacted  for  the  plant  is  too  great,  being 

""tatad  of  accumulating  a  fund  Jtoxgta] 
is  partlv  repaid  each  year,  the  presei it  van  •  ' 
correct  at  &4-86,  but  the  annual  cba^esvary 
each  year,  and  there  ia  ne  condition  as  ugw 
the  plant  which  requires  a  varying  annual  cfiarge. 
I,!  the  annmly  method  a  pari  of  the  capital 
is  repaid  each  year  and  a  return  is  ^  k,  n\x  ^a 
•  ..vital  outstanding,  while  in  the  sinking ^tuna 
method  the  capital  remains  fixed  »t  » l«M *na 
a  fund  is  built  up  gradual  y  aga  mst  the  enow 
life,  at  which  time,  and  not  till  the n,  ^  [noney 
will  be  required  eitho  to  repay  the  . .  . << 
to  replace  the  plant.  I"  both  methods  -  ;'• 
charge  is  uniform  at  67-86  per  annum,  ™touv™ 
,  he  former  case  of  th,-  decreasing  rel  uu  a  .  omponi  n 
and  an  mcieasing  depreciation  coniponen^and^m 
the  latter  oi  Uniform  charges  each  year  ' 
tot  return  and  tor  depreciation.  In  l  »>>  met  hods 
the  present  value  of  the  series  oi  compo nente  m 
curie.  Thus  they  are  both  correct  in ■  ™g 
satisfy  all   real   requirements  demanded  by  «* 

plant;  and  being  uniform  ran  be  ^1  ^K 
Yn  practice  it  is  not  usual  to  rejw  tU  ■{  '  . 
fractionallv  each  yea,:  the  money  set  * S  il.  (or 
depreciation  is  -eneralr^  accumulated  °»wj*!j 
wanted,  and  the  sinking  fund  method  satisfies  ail 
requirements  so  far. 


ELECTROLYTIC  HYDROGEN  ANDOXYGEN. 

In  a  recent  issue  of  the  Engineering  and  Mining 
Jmtrnal  L.  V.  Curran  gives  an  account  of  the 
operation  of  an  electrolytic  hydrogen  and  oxygen 
plant  at  the  Copperhffl  property  of  the  Tennessee 

Thlf  principal  equipment  is  as  follows:  One 
•'".-kw.  oO-volt  direct  current  generator,  direct- 
connected  to  one  30-h.p.  220-volt  60-cycle  three- 
phase  900  r.p.m.  slip-ring-motor;  fifteen  oxygen- 
nydrogen  generating  cells  ;  two  50-cu.  It.  capacity 
LUsomT-tors  ;  two  64.  •:«  ., -in.  two -stage  tendem 
belt-driven  compressors.  200  r.p.m.;  one  15-h.p. 
•j-O-voHtiO-cvclc  three-phase  1  l.MI  r.p.m.  in'l"etion 
motor;  ten  15  x48-in.  drums,  tested  to  1000  lb. 
water  pressure,  fitted  with  nghtrband  connections ; 
fifty-four  15  18-in.  drums,  tested  to  1000  in. 
water  pressure,  fitted  with  left-hand  connections  : 
two   4xl0-ft.   receivers  tested  to  :?00  lb.  water 
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pressure.  The  plan  of  the  plant  is  shown  in  the 
accompanying  figure.         .  .-  • 

Th.-  cells  consist  oi  an  iron  tank  10  0  4  (in. 
high,  forming  the  positive  electrode,  a.nd two 
,,  i„.  iron  plate,.  36  391  in.  Njb.  forming  the 
Segative  electrode,  an  asbestos  fabric  entirely 
inlosing  the  latter  and  preventing  the  gas. >s  from 
mixing.      The  cells  are  spaced  on  0-in.  centres  and 

enclosed  in  a  cellroom  18  <0  <81  ft.  high.  The 
water  is  kept  charged  with ^sufficient  causae  soda 
,,,  maintain  a  density  of  26  B.,  about  lo  lb.  per 
cell  being  required  at  first  filling. 

The    most   economical    rate    of    genera Hon    With 

these  cellS  is  reached  when  the  current    IS   100 >UtP. ., 

BO  the  current  is  kept  at  that  strength.  40  *olU 
being  required  when  cold  and  .it.  volts  at  the 
running  temperature,  which  is  about  1-7  *. 
(54  C).  In  order  to  minimise  the  dangei  "I  the 
gases  getting  mixed,  the  equipment  for  collecting 
The  gases  from  the  cell  tops  and  for  compressing 
into  the  drunisand  receivers  is  arranged  entirely 
in  duplicate,  with  no  cross-connections. ^the  scheme 
oJ    |e,,-ha.«l    and    right-hand    conne ctions  ng 

carried  out  on  the  compressor  discharges  ami mIiu.ii 
connections,  for  hydrogen  and  oxygen  respectn  clj  ■ 
Further  precautions  are  taken  by  watching  the 
polarity  of  the  generator  and  by  making  frequent 

teThe  gMes°aIf  collected  into  11-in.  manifolds 
with  rubber-hose  connections  to  each  .ell.  and  arc 
led  into  two  gasometers  which,  as  often  »s  filled, 
are  pumped  down  by  the  two  compressors  driven 
bv  the  15-h.p.  motor  through  a  lineshaft.  I U. 
oiygen  is  pumped  into  drums  and  used  for  welding 
,,„;,  cutting  and  for  certain  heavy -lead .w*. 

The  hydrogen  is  pumped  into  the  hv.U.v  n 
system,"  consisting  of  two  1  10-ft.  receivers,  one 
at  the  gas  plant  and  one  at  No.  1  sulphuric  acid 
plant.  approximate.}  800  ft.  ..slant,  the  two 
receivers  being  connected  by  a  -in,  line.  From 
the  acid-plant  receiver  the  gas  is  piped  through 
the  plant  in  '-in.  and  ',-m.  lines,  being  used  at 
1  lb  pressure.  The  pressure  carried  on  the  gas- 
plant  receiver  is  200  lb.  and  on  the  acd-plant 
receiver.  50  lb.  Hydrogen  is  also  compressed 
drums  for  use  on  work  at  the  other  plant,  or  m 
places  isolated  from  the  hydrogen  system.  " 
greased  air  is  used  with  the  hydrogen  '™k»d*otk 
except  where  there  are  no  air  lines  or  where  the 
w,rk  is  particularly  heavy,  when  the  oxygen  is 
used.  Hydrogen  is  also  used  with  oxygen  at  the 
welding  shop  in  cutting.  .. 

The  output  of  the  plant  was  found  to  be  12ilbi 
of  hydrogen  and  97  ',  lb.  of  oxygen  per  21  hr.  The 
present  hvdrogen  consumption  is  14J  lb.,  ..J da>s 

per  week."      It   is  the,-,  fore  i.e,  essary  to  operate  the 

Plant  153J  hr.  per  week,  or  91; 4%  of  the  Ume. 
She  present  demand  for  oxygen  is  191  lb  per day, 
six  davs  per  week.     Current  is  bought  at  $30  per 

hp-vr.  i    the  power  input  of  the  plant  »  2«;25  h.p. 
The  ftVst  cost  of  the  plant  was  $6287.42.      Ihe 
present  operating  costs  are  ; 

Yearly  operating  costs. 


Powei  

re,  8007  lir  at  18 
l : ,t  .-r .  - 1  and  depredation 
Inspector  lines,  I5S6  lir.  at  16i»c. 

Total  yearly  expense 


\t  the  present  rate  0022-5  lb.  of  oxygen  and 
1086  9  U>.  of  hydrogen  are  used  per  year,  I  lie 
,o,t  of  replacing  the  service  with  bought  oxygen 
and  hydrogen  generated  with  zinc  and  acid  would 
be  about  817,000. 
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Patents. 

Steam  and  similar  bodies  :    Device  for  fining 

from  impurities.  ('.  Hiilsmeyer,  Diisseldorf- 
Grafenberg,  Germany.  En»,  Pat.  8134,  Mar. 
31,   1911. 

The  steam  is  passed  in  an  upward  direction 
through  .several  separate  spiral  passages  contained 
in  a  conical  casing.  The  latter  Is  enclosed  in  an 
outer  casing  and  is  provided  at  the  top  with  an 
outlet  for  the  purified  steam.  The  inlets  to  the 
spirals  are  closed  by  ball  valves  of  different 
weights,  the  lightest  of  which  opens  when  only  a 
little  steam  is  passing,  the  next  heavier  when 
more  steam  is  passing,  and  so  on.  The  edges  of 
the  spirals  have  bent-over  channels  to  facilitate 
the  discharge  of  the  oil  or  other  impurities.  The 
latter  pass  through  openings  in  the  conical  casing 
into  a  common  pipe  for  each  vertical  series  of 
openings,  and  pass  thence  into  the  lower  part  of 
the  space  between  the  conical  casing  and  the 
outer  casing.  An  electric  lamp  is  lifted  in  the 
purified  steam  outlet,  which  is  also  provided 
with  a  window  so  that  the  extent  to  which  the 
.-.team  is  purified  can  be  observed. — W.  IT.  C. 

Dcvhlegmalor.      J.    E.    Mitchell   and    IT.    Morfey, 
Barnsley.     Eng.  Pat.  17,507,  Dec.   10,    1915. 

A  dephlegmator  tray  or  section  for  connection 
with  benzol  and  other  stills  is  shown  in  plan  in 
the  figure.     It  is  constructed  with  a    number  of 


vapour  outhts  surmounted  by  caps  or  hoods,  B, 
between  which  bailie  plate*.  0,  are  interposed  to 
cause  the  condensed  liquid  to  travel  in  a  circuitous 
route. — J.  E.  C. 

Refrigerating  apparatus  ;    Absorption. .     P.  T. 

Dunsford,  and  The  Sea\   Syndicate  Ltd.,  Man- 
chester.    Eng.  Pat.  17,072,  Dec.  17.  1015. 

In  absorption  refrigerating  apparatus  of  the  type 
in  which  ammonium  nitrate  is  employed  as  an 
absorbent  for  ammonia.  Tho  absorbent  is  sup- 
ported upon  a  corrugated  or  ribbed  surface  which 
contains  the  pipes  or  passages  for  the  heating  or 
cooling  media;  several  .such  [surfaces  may  be 
arranged  in  a  tier. — W.  F.  F. 


(■'rinding  machinery.  T.  Breakell,  Wirksworth. 
Derby.  Eng.  Pat.  102,631,  Jan.  11,  1916 
(Appl.  No.  178  of  1916)  and  Apr.  6,  1916 
(Appl.  No.  5089  of  1916). 

In  a  mushroom  type  disc  mill,  a  grinding  disc 
is  positively  driven  by  a  shaft  having  a  universa  I 
joint,  the  disc  co-operating  with  a  controlling  ring 
whereby  a  gyratory  motion  of  the  disc  is  pro- 
duced. The  grinding  may  be  effected  partly  on 
the  face  of  the  disc  and  partly  on  a  step  or  similar 
arrangement  for  giving  an  action  corresponding 
to  crushing  on  the  edge  of  a  roll. — J.  E.  0. 

Crushing  machinery.  R.  E.  Ellis,  London.  From 
R.  W.  Pringle.  (iatooma,  South  Rhodesia. 
Eng.  Pat.  102.707,  Feb.  17  and  Aug.  11,  1910. 
(Appl.   Nos.  2400  and    11,385  of   1910.) 

In  a  crushing  machine  of  the  type  in  which  the 
crushing  members  comprise  two  concentric  rotat- 
ing mullers  of  inverted  conical  form,  with  the 
annular  space  between  them  converging  towards 
the  bottom,  the  lower  ends  of  the  mullers  are 
cylindrical  and  the  outer  muller  has  a  flared  exten- 
sion at  the  bottom.  A  second  inner  conical 
muller  is  parallel  to  the  flared  end  of  the  outer 
muller  and  is  adjustable  axial!  y  so  as  to  vary  the 
discharge  space  between  the  mullers.  The  first 
inner  muller  may  beraisedand  dropped  periodically 
by  a  cam  operated  by  the  driving  mechanism. 

— W.  F.  F. 

Kiln  ;   Recuperative .    R.  D.  Pike,  Richmond, 

Cal.     U.S.  Pat,  1,207.209,  Dec.  5,  1910.     Date 
of  appl.,  June  1,  1915. 

The  exhaust  gases  from  the  heating  chamber  pa>s 
through  a  number  of  openings  in  the  hearth  which 
register  with  rows  of  vertical  flues  through  which 
the  gases  pass  to  a  main  waste,  gas  flue  below. 
The  air  to  support  combustion  passes  through 
rows  of  horizontal  flues  which  alternate  with  the 
before-mentioned  vertical  flues,  and  heat  exchange 
takes  place  between  the  gas  and  air.  The  air 
passes  backwards  and  forwards  through  groups 
of  horizontal  flues  and  enters  an  annular  flue  in  the 
wall  of  the  heating  chamber,  from  which  it  passes 
to  the  burners,  which  are  spaced  around  the  peri- 
phery of  the  heating  chamber. — W.  H.  C. 

Centrifugal  machine  and  method.  I,.  P.  Sharpies. 
West  Chester.  Pa.  U.S.  Pat,  1.207,230,  Dec.  5. 
1916.    Date  of  appl..  Apr.  27.  1915. 

A  suspended  revoluble  bowl  is  provide.:  with  a 
bottom  inlet  pipe,  upper  outlet  pipes,  and  with  o 
steadying  device  at  the  bottom.  The  lower  inlel 
pipe  is  connected  with  a  (auk  containing  the 
liquid  to  be  treated,  which  is  drawn  into  the  bowl 
by  the  suction  produced  by  the  discharge  of  the 
separated  liquid  through  the' out  let  pipe. — W.  H.  C. 

[Graphite]  lubricants  :    Method  of  muling a\ 

products  thereof .  ('.  II.  Bierbaum,  Buffalo,  N.Y. 
r.S.  Pat.  1,207,843,  Dec.  12.  L916.  Dale  cl 
appl.,  Apr.  7.   1915. 

A  wet  mass  of  pulverise, I  graphite  freed  from 
impurities  is  mixed  with   "  petrolene,"  agitated. 

and  diluted  with  oil  and  a  solid  ion  of  "  petrolene." 

— W.  P.  F. 
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G  aphiti    ■   uribles ;      Composition    for    preserving 

.      .1.    B.   Carmicbael,    Assignor   to    II.    J. 

Harper,  Seattle.  Wash.  I'.s.  pat.  1,207,858, 
Dec.  12,  1916.     Date  of  appl.,  Jan.  28,  1916. 

THE  composition  consists  of  a   mixture  ol   LSoz. 

of  pulverised   glas-,.   9  oz.   of   pulverised    pumice, 

and  one  quart  of  a  saturated  solution  of  sodium 

silicate.-  \V.  II.  c. 

Ui  asui  in. i  tin  //..ic  ,>/'  fluids  -.    Mi  Hind  and  appa  ratus 

for         .    C.  W.  Humphrey,  Chicago,  III.     I'.s. 

Pat.   1,208,159,   Dec.   11'.   1916.     Date  of  appl., 

Dec.   IT,   1915. 

The  flow  is  measured  bj  ohsoi  \  ing  i  he  differences 

which  occur  in  the  ratio  between  the  expansion 

if  a  measured  quant  ii  \  of  gas  enclosed  in  a  chamber 

under  atmospheric  pressure  a  ml  w  h.>!l\  .surrounded 

by  the  liquid,  the  How  of  which  is  to  be  measured, 

and  the  quantity  of  elect  lie  current  passed  t  h  rough 

.i  resistance  heater  in  th"  enclosed  chamber,  when 

the  liquid  is  at   rest   and  when   it   is  flowing   at 

various  speeds. — W.  II.  ('. 

Mixing  and  distributing  liquids;     Apparatus  for 

.   O.  Schutz,  Assignor  t"  Badische  Co.,  New 

York.  U.S.  Pat.  1,208,670,  Dec.  1l>.  1916. 
Mate  of  appl.,  Feb.  9,  1916. 
A  tank  having  a  front  wall  lower  than  the  other 
three  walls  is  divided  into  compartments  by  cross 
walls  of  less  height  than  the  front  wall  and  pro- 
vided at  alternate  ends  with  openings.  The  liquid 
is  fed  into  the  compartment  farthest  from  the 
front  wall,  circulates  through  the  compartments, 
and  is  discharged  by  means  of  capillary  material, 
which  is  suspended  from  a  bar  above  the  tank 
and  after  dipping  into  the  liquid  hangs  over 
the  front  wall  of  the  tank. — W.  B.C. 


Ii,  i/i  r  :  Mi  vim  nil  ill 


If. 


L.  Julien 

Oct.    29,    1915. 

dried   is  moved   by  a 
horizontally    througl 


Pr.  Pat. 


180,106, 

I  ol.    material    to    he    uricu  i    ,■,,,,. 

\e\or     substantially     horizontally     through     the 

dryer.      \ir  is  drawn  in  hy  a  fan  at   the  top  of  the 

easing,  near  the  outlet  for  the  material,  ami  passes 

transversely      through     the     material     t.,    a     heater 

at  the  bottom.  'I'he  air  is  passed  repeatedly 
through  the  dryer  from  top  to  bottom,  being 
Further  heated  at  each  stage,  till  it  finally  escapes 
near  the  inlet  for  tin-  material,      \Y.  P.  I''. 

Separating    uniform   or   mixed   materials   according 

in  ih  nsH/i  in-  sir*  hi  particles  :     I  pparatus  for . 

.  J.   Bernard  and   C.   Vibert.      Fr.   Pat.  480,376 
•     Dec.  2,  1915. 

The  materia]  to  be  separated  is  fed  from  the 
hopper,  26,  to  the  conduit,  1 1.  supplied  n ith  water 


by  the  pump,  21,  and  pipe,  21.  The  rotating  shaft. 
I.  carries  a  member,  8,  having  blades,  '.>.  By 
suitable  adjustment  of  the  relative  actions  ol  cen- 
trifugal force  and  of  the  current  of  water,  material 
"i  anj  desired  densit]  or  size  of  particle  may  be 
caused  to  escape  by  the  holes.  12,  to  tie'  collector, 

IS.       I'he  wafer  passes  on  to  the  conduit,    15,  and 

thence  to  the  tank,  l'ii.  which  supplies  the  pump. 
Several  similar  separating  apparatus  may  be 
connected  in  series.      W.   I".  P. 

Pulverisation  of  solid  substances;    Process  for  the 
-.  L.  Boulade.  IV.  Pat.  180,416,  Dec. 9,  1915, 

The  substance  i-  melted  and  then  sprayed  from  a 
nozzle  by  compressed  air  or  an  inert  gas.  bo  that 
it  solidifies  in  a  tinelx   divided  state.     W.  I'.  P. 

Pulsometer ;  Automatic-  —  for  raising  liquids, 
especially  acids.  .1.  ('..telle.  Fr.  Pat.  480,861, 
Jan.  29,  1 1' 1C 

Liquid  enters  the  bottom  of  a  closed  \  ertical  vessel 
through  a  non-return  valve.  The  top  of  the  vessel 
is  provided  with  passages  communicating  with  the 
atmosphere  and  with  a  supply  of  compressed  air. 
the  openings  being  controlled  by  two  vertical  gins- 
rods   resting    on    the   opposite    ends    of    a    pivoted 

lever  at  the  bottom,  so  that  the  rods  move  simul- 
taneously in  opposite  directions.  A  float  surrounds 
the  rod  controlling  the  passage  to  the  atmospheM 

and  engages  with  stops  at  both  ends  of  the  rod. 
When  the  float  is  at  the  bottom,  the  atmosnherfl) 
valve  is  open  and  the  compressed  air  valve  closed, 
and  liquid  fills  the  \  essel  .and  raises  the  float. 
When  the  vessel  is  full,  the  at  in.  .spheric  valve  is 
closed  and  the  compressed  air  vah  e  opened,  so  that 
the  liquid  is  forced  out  through  another  pipe  at  the 
bottom  and  the  float  falls.  The  cycle  is  then 
repeated. — W.  F.  F. 


Furnaces  of  the  tilting  type.  I. 
Eng.  Pat.  102,844,  Feh.  1.". 
2214  of  1911!.) 


Hall.  Birmingham. 
1916.     (  Vppl.   .V.. 


Impregnating   li<iuiils   with   carbonic  acid  m-  other 

gases;    Apparatus  for .      A.    A.    I'ind-t  ofte. 

Copenhagen.   U.S.  Pat.  1,209,490,  Dec.  19,  1916; 

Hate  of  appl.,  Sept.   17.   191  1. 

si. i    Eng.  1'at.  19,769  of  1914  :   this  .1.,  1915,  ::il. 

Recovering  solvents ;  Apparatus  for .  T.  Bakery 

Assignor  to  E.  I.  du  Pont  de  Nemours  Powdei 
Co..    Wilmington,    Del.       I'.s.    Pat,    1.209.657, 

I  lee.    I'll,     1916.        Kate    of    appl..     (let.     7.     1912. 

See  Eng.  Pat.  10,351  of  1914  :   this  J.,  1915,  001. 

Spray-producer  or  atomiser  for   liquids,      D.    n 
Thomas,  Morriston.  Wales,   \.  i>.  Berk,  London. 
ami  F.  .1.  Morgan,  Swansea.    I  .3.  Pat.  1.210,232, 

D(  C.  li»J-    It'll'..      Kate  of  appl..    Dec.   'J!'.    1915. 

s,  ,    Eng.  Pat.  608  of  1915  ;    this  .1..  1915,   list] 

Separating  substances  of  different  specific  gravities, 
such  as  fine  null  nr  ores  ainl  tin  tiki  :    Apparatus 

for .     ,1.  M.  Draper.  Manchester.     I  .8.   Pat. 

1,210,916,  Jan.  2,1917.  Datcofappl.,Jan.24,  I ''P. 

this  J.,  1915.   Il!»i. 


&  i    Eng.  Pat.  IM!i  of  191J 


Separation  of   liquids  li;i  centrifugal  foret  :    I' 

and  apparatus  for  .   L.  P.  Sharpies.    Fr.  Pat. 

180,726,    Jan.    21,     1916.       I'nd.  r    Int.    Conv., 

\pr.   87,    P.M.".. 

i  .8.  Pat.   1,207,230  of  1916;    preceding. 


Apparatus    for  continuous  distillation. 
180,658.     Set    Will. 


Fr.    Pat 


To!.  XXXVI.,  So.   :.] 
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WAXES. 

tmmonia   recovery   [from   cool  gas]   and 
scrubbing.     W.  S.  Blauvelt.     tins  Record,  1916. 
Gas  J.,  1917.  137,  63—64. 

The  factors  operative  in  washing  ga~.  by  water 
for  ammonia  recovery  are  considered,  and  it  is 
pointed  "ut  that  an  equilibrium  between  ammonia 
in  the  gas  and  in  the  wash  liquor  may  limit  the 
.■  fleet  iveness  of  the  process.  Washers  are  classified 
under  four  types: — 1.  Washers  in  which  the  gas 
ubbles    through    the    wash   liquor.     These    may 

•  ause  considerable  back  pressure.  2.  Tower 
scrubbers,  up  which  the  gas  ascends  once  meeting 

■  .  descending  stream  of  wash  liquor.  Time  and 
area,  of  contact  are  increased  by  fillings  of  coke, 
tUes,  or  wooden  grids.  The  cost  is  relatively  low, 
and  back  pressure  is  small.  The  large  size  required 
renders  this  type  unsuitable  for  large  works. 
:;.  Mechanical  washers  containing  moving  internal 
parts    wluch    effect    good    contact    between    gas 

ad  liquor.  They  are  usually  multi-stage  with 
gas  moving  counter  to  the  liquor.  4.  "  Intensive 
-t  rubbers,"    comprising   a   number   of   towers   or 

■  ompartments  in  series,  with  grid  fillings.  The 
liquor  passes  repeatedly  down  each  tower  before 
proceeding  to  the  next.  Gas  and  liquor  flow  in 
i  •  'unter  currents.  Types  3  and  4  are  more  adapted 
t"F  use  in  larger  works,  and  it  is  considered 
that  the  "  intensive  scrubber  "  has  the  advantage 

er  the  mechanical  washer.  In  the  latter  a  large 
portion  of  the  contact  surface  is  always  submerged 

id  out  of  action,  in  the  former  it  is  all  in  action. 
Installation  costs,  and  over  a  long  term  of  years 
maintenance  costs  also  are  lower,  and  ground  space 
less,  while  the  "  intensive  scrubber  "  also  works 
better  under  overload  conditions. — H.  J.  H. 

Petroleum    Supplies    Branch    of   the    Ministry    of 
Munitions. 

The  Minister  of    Munitions    lias    established    a 

Petroleum  Branch  in  the  Ministry,  to  be  known 

flu-   Munitions  Petroleum  Supplies   Branch,  to 

■  leal  with  questions  of  the  provision  and  distribu- 
tion of  petroleum  and  similar  mineral  oils  for  the 
purposes  of  the  Ministry  of  Munitions.  Mr. 
E  Houghton  Pry  will  act  as  Director  of  the 
Branch.  In  connection  with  the  investigation 
and  development  of  hitherto  unproved  home 
sources  of  supply  of  mineral  oils,  the  Minister 
will  have  the  advantage  of  the  services  of  Sir 
Boverton  Redwood  as  Director  of  Munitions 
Petroleum  Research.  Sir  Boverton  Redwood 
will  have  charge  of  the  Research  Section,  includ- 
ing the  dev.l. .pni. nt  of  tin-  British  sources  of 
supply.  Professor  John  Cadman,  C.M.G.,  Presi- 
dent of  the  Institute  of  Petroleum  Technologists, 
lias  -i • —  i -,t ■  .1  in  the  organisation  of  arrangements 
with  the  Scottish  shale  distilleries  during  the  war, 
with  a  view  to  a  considerable  increase  in  their 
output.    Sir  George  Beilby  is  also  assisting  in  an 

dviso       .apacity. 

Gas-oik  :    Cracking  of in  various  atmospheres. 

R.   C.    Downing   and    E.    I'.    Pohlman.     Amer. 

Qas  Institute.     Gas  .!..   1917.  137,  -J  1     26. 
The   atmospheres    used     were    nitrogen,    carbon 
dioxide,  carbon    monoxide,     hydrogen,    methane, 
blu  d  a  mixture  «'i  blue  gas  with  10  and 

20%  «ii   steam   respectively.     The  effeci   of  each 

diluenl    andle-power  of   the   gas,   candles  per 

gallon,  B.Th.U.  per  gallon,  and  the  production  of 

.  tar,  and  carbon  was  studied.     With  nitrogen 

the  calorifit   power  of  the  gas  per  gallon  of  oil  ».is 

97,000  B.Th.U.  a1    1350    P.  (about  730°  C).     This 

ly  better  than  i-.  obtained  in  atmospheres 

•  if  carbon  monoxide,  carbon  dioxide,  and  mel  bane, 
nid  lower  than   in   hydrogen  or   bhi  The 


amount  of  lar  and  carbon  produced  was  consider- 
able, as  is  usually  the  case  in  inert  atmospheres. 
The  yield  of  oil-gas  by  weight  was  rather  low. 
In  an  atmosphere  of  carbon  dioxide  the  volume 
of  the  gas  made  was  over  60  cb.  ft.  per  gallon 
of  oil,  and  it  contained  much  hydrogen  and 
methane.  The  production  of  carbon  was  much 
increased.  The  reaction  2('tK+CdI,  =4CO  +211, 
probably  occurs  to  a  slight  extent.  With  hydrogen, 
gas  of  high  calorific  power  tends  to  be  produced, 
owing  to  the  production  of  saturated  compounds. 
There  is  a  decrease  in  the  formation  of  tar  and 
carbon.  The  production  of  illuminants  is  low  : 
apparently  some  of  the  unsaturated  compounds 
are  hydrogenated.  Methane  acts  very  much  like 
an  inert  atmosphere ;  much  less  methane  is 
actually  produced  from  the  oil,  but  the  production 
of  hydrogen  is  larger,  due  probably  to  the  decom- 
position of  the  methane.  The  effect  of  blue  gas 
was  studied  in  some  detail.  The  conclusion  is 
reached  that  no  advantage  is  to  be  gained  over 
blue  gas  by  the  use  of  any  of  the  above-mentioned 
atmospheres  alone.  Blue  gas  gives  much  better 
candle-power  results  than  either  hydrogen  or 
carbon  monoxide.  Tar  formation  is  lowered  and 
the  deposition  of  carbon  is  about  the  average. 
Steam  lowers  the  candle-power  and  candles  per 
gallon,  but  raises  the  B.Th.U.  per  gallon  of 
oil,  possibly  due  to  formation  of  hydrogen  Im- 
partial decomposition  of  the  steam.  The  appear- 
ance of  the  flames  when  the  gas  formed  in  the 
various  atmospheres  was  burned  in  a  Bray  burner 
is  also  described.  With  carbon  monoxide  great 
loss  of  candle-power  was  noticed,  due  to  the  large 
proportion  of  carbon  monoxide  iD  the  finished  gas. 
The  B.Th.U.  results  were  the  lowest  obtained  witli 
any  atmosphere  except  from  oU  used  alone  with 
a  much  longer  time  of  contact.  More  tar  was 
produced  with  carbon  monoxide  than  in  any  other 
atmosphere.  Carbon  monoxide  moreover  seems 
to  prevent  the  decomposition  of  the  ' '  illuminants. ' ' 
(Seealso  this  J.,   1916,  917.)— F.  ('. 

Combustion  methods  for  vsc  in  the  laboratory. 
[Determination  of  sulphur.]    Hewett.  >'ccXXI1I# 

.    Patents. 

Gas  producers.  F.  Thuman,  London.  Eng.  Pat. 
loj.597,  Sept.  16,  1916.  '  Appl.  No.  13.178  of 
1016.) 

The  bottom  of  the  producer  is  provided  with  a 
base-plate,  e,  rotated  by  bevel  gearing.  </,  and 
carrying  a  grate  having  water-circulating  channels, 
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k.  Cooling  water  is  supplied  by  the  pipes,  m,  m\ 
and  withdrawn  by  the  ]>ip<'^.  /''.  "•  Steamis 
supplied  through  1 1 1»-  sprayer,  v,  and  passes  with 
air  in  the  fire  through  the  openings,  '.  The  water 
pipes  are  protected  from  the  hoi  ashes  bj  a  sur- 
rounding sleeve  carried  by  the  stuffing-box,  *>. 

W.  F.  F. 

Solidified  hydrocarbons  :    Treatment  of  for  the 

manufacture  of  combustible  blocks,  \.  C.  B. 
Webb.  Fr.  Pat.  180,347,  Nov.  29,  L915. 
Under  Int.  Conv.,  Oct.  30,   1915. 

1)khyi>u atki)  calcium  sulphate,  clay,  or  earth  is 
mixed  with  wax,  heavy  mineral  oil,  or  heavy 
vegetable  oil  to  form  a  porous  combustible  mass 
which  may  be  ignited  by  pi.-cr ,  of  celluloid  or 
.  ..1  ton  waste.     J.  E.  C. 

Coal   gas ;     Apparatus   for    manufacture    of 
The  Biter  -Conlej    Manufacturing  Co.     Fr. 

I  si i,:,:i  i.   I),.,-.  ii.  l'.u.-i. 

SEVERAL  gas  retorts  ace  connected  to  a  common 
stand-pipe,  to  secure  a  uniform  temperature  high 
enough  to  tix  the  lighter  hydrocarbons  in  the  gas 
(ahout  1000°  F.,  540  (.'.).  'The  stand-pipes  com- 
municate with  short  mains,  in  which  the  gas  is 
cooled  by  liquid  sprays  to  about  L10  to  125°  F. 
(43°  to  52'  <'.).  The  gas  then  passes  to  the 
general  puiification  plant.  Means  of  access  to 
the  stand-pipes  and  short,  mains  are  provided. 

—J.  E.  C. 


Pat. 


{.lax  :    Manufacture  of 


T,.  1).  Carroll.    Fr.  Fat. 


480,535,  Dec.  7.  1915. 
I.\  the  manufacture  Of  carburet  ted  water-gas 
or  similar  gases,  the  primary  and  secondary  air 
are  controlled  so  as  to  give  a  constant  volume 
of  air  per  unit  of  time.  The.  regulation  may  be 
effected  by  governors  acting  on  the  source  of 
power  driving  the  air  blower  and  controlled  by 

the   differential    pressure   produced    by    a    Venturi 
meter,  perforated  diaphragm,  or  Pitot  tube. 

■ — J  .  Jcj.  t  . 


-.     L,  D.  Carroll.      Fr. 


products  m:i\    also  be  extracted  by  solvents,  or 
solvents  solidifying  with  difficult]   may  be  intro- 
duced prior  to  cooling.   The  hydrocarbons  may  bo 
eparated  at   higher  temperatures  by  introducing 

porous     substances,     such     as     animal     charcoal, 

coconut  fibre,  etc.,  whilst  benzene  compounds 
ni.i\    be   selective!}  separated,    leaving    ethylene 

compounds  in   the  coal   gas.      J.   E.  C. 

Gaseous  mixtures;    Proportioning  of .     A.  <'. 

lonides.     jun.,     London.  Eng.     Fat.     17,i'>7n. 

IKc.  17.  1915. 

The  proportions  of  the  constituents  of  a  self- 
burning  gaseous  mixture  are  adjusted  by  observa- 
tion of  t  he  light  ing  effect  produced  by  combust  ion 
with    an    incandescent    mantle    under    regulated 

pressure  conditions.  Tin'  illumination  may  be 
compared  with  a,  standard  source  of  light  or  with 
a  guide  light  using  a  mixtui f  known  pro- 
portions.- -J.  E.  C. 

Producer-gas;     Process    for   producing  a    diffused 

flame  with-    — .      II.    L.    Dohertv,   New    York. 
I'.s.  Fat.  1,206,821,  Dec.-,.  L916.   Hate  of  appl., 

May    I."..    11111.       Renewed    Mar.    11.    1910. 

The   flame   is   regulated    to   produce   a   uniform 

heating  effect  by  mixing  from  5  to  100%  of  com- 
bustion gases  with  the  producer  gas  and  burning 
it  in  a  furnace  chamber  with  preheated  air,  so  thai 

a  slow   burning  flame  of  moderate  temperatun 

tills  the  chamber.  -W.  F.  I'. 

Hydrocarbon    oils :     Method    "f    dehydrating    and 


i;i:.< ;    Manufacture  of  - 

Fat.  180,530,  Dec.  7,  1915. 
I  s  a.  gas-producing  system  in  which  a  gas  with 
increasing  content  01  carbon  monoxide  is  pro- 
duced, the  secondary  air  is  regulated  in  proportion 
bv  a  throttle-valve' in  the  air  conduit  and  con- 
tinued by  the  rise  and  fall  of  a  governor  bell. 
The  bell  is  actuated  by  a  three-way  cock  alter- 
nately connecting  the  contents  with  the  air  con- 
duit and  the  atmosphere.  .Means  are  also  pro- 
vided   for    counteracting    the    effect     of    increased 

pressure  in  the  air  conduit.  -J.  E.G. 

Conl    gas;     Apparatus    for    manufacture    of . 

I,.  D.  Carroll.     Fr.  Fat,  481,095,  Mar.   1.   L916. 

I n  a  vertical  retort  system  for  the  manufacture 
of    coal    gas.    one   of   the    retorts    communicates 

directly  w;ith  a  producer  and  supplies  the  necessary 

coke.  Means  are  provided  for  regulating  the 
pressure  in  this  retort  and  in  the  producer  to 
prevent  the  producer  gas  passing  into  the  coal  gas 
retort .  —J.  F.  0. 

Hydrocarbons  :     Extraction   of from   coal  aas. 

'<;.  F.  Darier.    Fr.  Fat.   179,907.  .Ian.  12,   III  15. 

Hydrocarbons  of  the  benzene  and  ethylene 
series  ate  recovered  by  cooling  coal  gas  to  a 
temperature    low    enough    to    precipitate    these 

bodies  in  a   solid  or  liquid  state.      A  recuperative 

system  is  provided  by  using  two  coolers  alter- 
nately, in  one  of  which  the  hydrocarbons  are 
precipitated  in  a  solid  state,  whilst  in  the  other 
the  sohd  products  are  liquefied  by  passing  the 
nncooled    gas   through   the   chamber.     The  solid 


refining 


E.   I.   Dyer,  Oakland,  Cal.      U.S. 


Fat.   1,207,381,   Dee.   5,    1910.      Date   of  appl.. 
Mar.  5,   191::. 

THE  Oil  is  made  to  How  in  a  thin  layer  over  heated 
Surfaces  in  a  (dosed  vessel,  and.  after  removal 
of  the  lighter  vaporised  portions,  it  is  conducted, 
without  cooling,  into  a  second  closed  vessel, 
where  it  is  again  made  to  How  eircuitously  on  i 
heated  surfaces  at   a  higher  or  lower  temperature 

and  pressure  than  in  the  first  vessel.  Outside 
heating  is  used  for  one  of  the  vessels,  and  the 
vapours  generated  therein  are  conducted  through 
the  other  vessel  as  a  heating  medium  for  the  oil. 
The  oil  in  each  vessel  is  agitated  during  the 
heating,  and  means  are  provided  for  condensing 
the  vapours,  which  have  ben  used  for  heating 
one  of  the  vessels.     C.  A.  M. 

Petroleum  :  Apparatus  for  converting  heavy  pro* 
ducta  obtained  from .  Procrxs  for  tin'  con- 
version of  heavy  products  of  petroleum.  I'.  Both 
and  M.  E.  Venturino,  Buenos  Aires,  Argentina. 
U.S.  Fats,  (a)  1,208,214  and  (n)  1,208,878, 
Dec.    12,    1910.     Date  of  appl.,  Oct.  10,  191b. 

(a)  Fktrolki'm  products  are  successively  heated 

in  a  series  of  connected  boilers,  each  of  which  is 
provided  with  means  for  discharging  and  con- 
densing the  vapours  formed  in  the  distillation. 
The  heavy  or  middle  hydrocarbons  thus  obtained 
are  separated  from  water  and  impurities,  and  ai. 

sprayed  under  pressure  into  the  vapour  space  of 
tlic  lowest  or  converting  boiler,  which  is  also  con- 
nected with  a  condenser  to  receive  the  vapours 
formed  in  the  process,  (b)  Petroleum  residues, 
asphalt,  oils,  or  crude  petroleum  are  sprayed  into 
the  vapour  space  of  a  still  above  a  layer  of  similar 
material  Which  has  been  heated  to  a  temperature; 
above  that  required  to  "  crack"  the  hca\  \  hydro- 
carbon or  crude  petroleum  t<>  be  treated,  whereby 
partial  vaporisation  of  the  sprayed  Liquid  is 
effected,     while     the     greater     proportion     of     the 

volatilisation  and  cracking  occur  when  the  liquids 
come  into  contact.  The  resulting  vapours  ar<* 
condensed. — C.  A.  M. 
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Petroleum  oils  ;    Process  and  apparatus  for  trans- 
forming    heavy into     light     oils.     Simplex 

Refining  Co.     Fr.  Pat.  480.147,  Nov.  8,  1915. 

Heavy  petroleum  oil  is  made  to    circulate,  with 

or  without  pressure,  in  a  continuous  cycle,  e.g., 
through  serpentine  tubes,  which  are  heated  to 
the  "  cracking  "  point  of  the  oil,  and  means 
are  provided  for  the  continuous  withdrawal  of 
the  resulting  vapour  and  the  addition  of  fresh 
oil  to  keep  the  circulating  od  at  a  constant 
volume.  A  portion  of  the  condensed  light 
vapour  is  injected  into  the  residue  when  it 
returns  to  the  heating  vessel.  Advantages  claimed 
for  the  process  are  regularity  in  working,  and  the 
prevention  of  overheating  and  formation  of 
carbonaceous  and  viscous  deposits  within  the 
tubes.— C.  A.  M. 


Chemical    reactions  ;    Producing 


in    a    single 


[gaseous]  phase.  [Cracking  hydrocarbons.]  Syn- 
thetic Hydro-Carbon  Co.  Fr.  Pat.  180,653, 
Jan.   11,   191(3. 

A  vertical  tube  of  refractory  material  heated 
electrically  by  a  surrounding  coil,  is  provided  at 
the  top  with  a  plug  of  loose  refractory  material 
through  which  liquid  hydrocarbon  is  supplied  to 
be  gasified  and  then  cracked.  The  products, 
which  vary  with  the  temperature,  pressure,  and 
the  rate  at  which  the  gasified  material  flows 
through  the  heated  zone,  pass  through  a  condenser 
to  a  liquid-collecting  vessel  having  a  pipe  leading 
to  a  pump  for  withdrawing  the  gas  at  the  top. 
Light  hydrocarbon  oils  are  produced  at  tempera- 
tures of  600° — 900'  C.  and  pressures  about  0  atmo- 
spheres. Permanent  gases  are  produced  in  large 
proportion  at  a  pressure  of  about  0-28  kilo,  per 
sq.  cm.— W.  F.  F. 

Motor  spirit  suitable  for  high-speed    internal  com- 
bustion motor  engines  ;  Process  of  producing . 

Hall  Motor  Fuel,  Ltd.  Fr.  Pat.  481,006. 
Feb.  25,  1916. 
The  fraction  of  kerosene  oil  boiling  up  to  about 
220"  C,  which  must  be  practically  free  from 
petroleum  spirit,  is  forced  through  very  narrow 
insterstices  at  a  high  pressure  (70  to  200  kilos,  or 
more,  per  sq.  cm.),  in  the  presence  of  hydrogen 
or  a  hydrocarbon  gas,  and  at  a  temperature  not 
exceeding  100°  to  120°  C.  or  that  of  the  initial 
boding  point  of  the  liquid.  The  resulting  product 
burns  much  more  rapidly  than  kerosene  oil  in 
motor  engines. — C.  A.  M. 

Petroleum   or   other   hydrocarbons  ;     Apparatus  for 
the   continuous  fractionation    and    dephlegmation 

of  the  products  of  the  distillation  of or  of  a 

mixture,  of  volatile  liquids,  including  products  of 
the  distillation  of  shale,  coal,  or  both.  H.  L. 
Allan.     Fr.  Pat.  481,134,  Mar.  8,  1910. 

The  vapour  from  the  first  distillation  is  made  to 
pass  downwards  through  vertical  tubes  of  a 
dephlegmator,  which  are  exposed  to  the  air,  and 
may  also  be  cooled  by  water  which  trickles  over 
them  and  is  collected  in  a  tray.  The  condensed 
liquid  which  collects  in  the  vessel  below  the  tubes 
may  be  redistilled  by  means  of  a  steam  coil  or  the 
like,  and  the  resulting  vapour  passed  upwards 
through  other  vertical  tubes  into  a  box  at  the  top 
connecting  the  series  of  tubes,  and  thence  to  a 
water-condenser.  In  this  process  the  latent  heat 
of  the  condensed  fractions  is  utilised  in  the  re- 
distillation of  the  portions  of  lower  boiling  point. 
The  fractions  collected  at  each  stage  are  of 
uniform  quality — C.  A.  M. 

Ctal    gas    retorts  ;    Charging    machines    lor    use   in 

operating .     A.    E.    White.    London.     From 

Riter-Conley  Manufacturing  Co..  Leetsdale,  Pa., 

U.S.A.  Eng.  Pat.  102,839,  Jon.  19.  1910. 
(Appl.  No.  857  of  1916.) 


Coke-oven.  E.  Hinselmann,  Essen,  Germany. 
U.S.  Pat.  1,208,781,  Dee.  |!i,  191c.  Date  of 
appl.,  Nov.  24.  1914. 

See  Ger.  Pat.  2S9,082  of  1913  :  this  J..  1910,r.527. 


Vertical  retorts  ;  Discharging 


.  A.  MeD.  Duck- 
ham.  Ashtead.  U.S.  Pat.  1.211.301,  Jan.  2. 
1917.      Date  of  appl..  May   19,   1915. 

See  Eng.  Pat.  17. 60S  of  1914  ;  this  J..  1915,  215. 
Gas  ;  Burners  and  methods  of  burning- 


.  W.  K. 
Twomev.  Toledo.  Ohio,  U.S.A.  Eng.  Pat. 
18,092,  nee.  28,   1915. 

See  U.S.  Pat.  1,107,447  of  1910  ;  this  J.,  1916,  298. 

Gas  producers  of  the  Mond  type  :  Method  of  working 

.     J.    B.    Chadwick    and    P.    Hollinshead, 

Runcorn.  Assignors  to  The  Salt  Union,  Ltd.. 
Liverpool.  U.S.  Pat.  1.210.598,  Jan.  2,  1917. 
Date  of  appl.,  July  12,  1912. 

See  Eng.  Pat.  16,108  of  1911  ;  this  J.,  1912,  975. 

Gas  producers.     S.  Glover  and  J.  West.     Fr.  Pal. 
480,249,  Nov.  16,  1915. 

See  Eng.  Pat.  5315  of  1915;  this  J.,  1910,  2!'7. 

Coal  gas;  Process  and  apparatus  lor  manufacture 

of .   A.  Waddell.    Fr.  Pat,  481.050,  Feb.  21. 

1916.   Under  Int.  Conv.,  Apr.  14  and  Oct,  6,  1915. 

See  Eng.  Pats.  5611,  14,142,  and  14,143  of  1915  ; 
this  J.,  1916,  625,  1147. 

Method  of  making  [graphite]  lubricants.       U.S.  Pat. 
1,207,843.     See  I. 

Method  of  producing  granular  carbon  from  [oil-]  gas 
refuse.     U.S.    Pat,    1.207,094.     Sec    Hb. 

Process  lor  the  production   of  ammonia  from  coke. 
Eng.  Pat,  101,154.     See  VII. 

Apparatus  for  the  analysis  of  gas.     Fr.  Pat.  480,601 . 
,s>e  XXIII. 


Hb— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Patents. 

Carbon  from  [oil-]  gas  refuse  ;  Method  of  producing 

granular .     R.  U.  Pike,  San  Francisco,  Cal. 

U.S.    Pat,    1,207.694,    Hec.    5,    1916.     Hate    of 
appl.,  Apr.  1,  1916. 

Lampblack  from  the  refuse  of  oil -gas  manu- 
facture is  heated  to  a  relatively  low  temperature 
to  expel  water,  and  is  then  mixed  with  oil-gas  tar 
to  form  a  semi-plastic  mass  which  is  pressed  into 
cakes.  The  cakes  are  heated  to  a  high  temper- 
ature to  expel  all  volatile  products  and  the  residue 
finely  ground  and  subjected  to  magnetic  reparation. 

— W.  F.  F. 

Arc  light  carbons,  and  method  of  manulacturing  the 

same.     R.    H.    Pike,     Richmond,    Cal.,     U.S.A. 

Eng.  Pat,  102,045,  Feb.  21,   1910.     (Appl.  No. 

2541  of  1916.) 

In  the  production  of  arc  light  carbons  from  the 

so-called  lampblack  refuse  from  the  manufacture 

of  illuminating  gas  from  crude  petroleum,  the  tar 

and  soluble  ash  are  removed  from  the  refuse  by 

washing.     Volatile  hydrocarbons  are  then  removed 

by  roasting,  and  the  resulting  product  ground  and 

incorporated  with  a  suitable  llu\    (such   is   boric 

acid)   to   produce   a   plastic    body.     Carbons   are 

formed  from  the  plastic  mass  in  the  usual  manner. 

— J.  E,  V. 
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iiml  method  "i  operating 


Arc  devici  :    IneUtsi  d 
the  same.     G.  ,\l.  J.  Siackay,  Schenectady,  \  ."5  I 
Assignor   to    General    Electric    Co.     U.S.    Pat. 
l,208,597,Dec.l2,1916.  hat :appl.,<  Id  .30,1916. 

\  refractory  cathode,  such  .-i-  tungsten,  with  a 
netting  point    exceeding  2000   ('..   is  adapted  to 
o-operate  at  incandescence  with  an  anode  within 
sealed  envelope,  and  the  latter  is  tilled  with  a 
:iion.'iit>i)ii>'  gas,  such  as  argon,  with  a   pressure, 
■t    the    operat ing    temperature,    of    several    milli- 
letses    oi    mercury,    the    gas    being    inert    with 
respect    to    the    electrodes    and    suppressing    the 
tectrica]  disintegration  of  the  cathode.      \  drying 
material,  inactive  with  respect  to  argon,  is  em- 
ployed to  remove  the  water  vapour  emitted  from 
■  he  electrodes  and  the  walls  of  the  envelope.     The 
trying  material  is  liberated  in  the  form  of  vapour, 
!>y  the  operation  of  the  are,  and  forms  compounds 
E  negligibly  low  vapour  pressure  by  combination 

with  the  water  vapour. — B.  N. 

|  Tungsten]  metal-filament  manufacture.  O.  Obci- 
lander,  London,  Assignor  to  General  Electric 
Co.     r.s.  Pat.  1,208,629,  Dec.  12.  1916.     Date 

ot  appl.,  Nov.  27,  lltll. 

A  plastic  mass,  fur  the  manufacture  of  tungsten 
[laments,   is  formed   by  treating  tungsten  hexa- 

hloride  with  methylated   ether,  and   then   evapor- 

itdng  ttie  resulting  product  to  a  paste  of  suitable 
consistency  for  further  treatment.— B.  N. 

Electric  incandescence  bodies;  Process  for  manu- 
facturing — .  ('.  O.  Bastian,  London.  U.S. 
Pat.   1,209,247,  Dec.   in.   1910.     Date  of  appl., 

Sept.  21.   1011. 

See  Eng.  Pat.  22,331  of  1913  ;  this  J.,  1911,  1197. 

Electron-emitting  cathodes  and  process  of  manu- 
facturing the  stum.  A.  MeL.  Nicolson,  New 
York,  and  E.  0.  Hull.  Montclair.  N.J.,  Assignors 
to  Western  Electric  Co.,  Inc.  P.S.  Pat. 
1.209,324,  Dec.  19,  1910.  Date  of  appl..  1  lee.  26, 
1914. 

Eng.  Pat.  17,580  of  1915  ;  this  J.,  1916,  828. 

Carbons  for  arc  lamps,  and  process  of  making  thi  m. 
It.  I).  Pike.     Ft.  Pat.    181,074,   Feb.  26,   1916. 

Si  i    Eng.  Pa*.  102,645  i  i  1916;  preceding. 

Process  anil  [electric]  fusion  an- 

tartan  of  coherent  dtieUlt   tungsten  •■■  olhi 
[for  incandescena    filaments'].     Er.  Pat.   180,819. 

St ,   \ . 


III.     TAR  AND  TAR  PRODUCTS. 

Iromalic  has,    oil;    Cracking  of .     Tht    tem- 
perature  factor  "t  constant   rate   audit    ,.,. 

c.  Eglofi  .in. I  R.  .1.  M ■      .1.  In. I.  Ene.  I 

1917,   9,    I"      12. 

For  the  prodw  tion  ol  bi  ozi  a  and  tnhicne  from 
.n  axomat  ic  base  oil,  the  best  i .  wit  8  were  obtained 
wth  solvent  naphtha.  The  oil  was  pas 
through  a  steel  tube,  II1.  it.  long  bj  8  in.  in 
Hamster,  at  a  pressure  oi  ii  atmos.  and  at  the 
Us.  per  hour,  the  I .  mpcrat  un  s  used 

•    E .    560  .    600  .    650  .    Too  .    7.-,o  ,    :,,„| 

300  C.       In  tie-  recovered  oil  the  maximum  yield 
or  benzene  v  al  BOO    I  .,  a  n  '  <  >r  I 

750    i  I.  :  or.  calculated  on  the  basis  ol 

he  solvent    naphtha    used,   I  hen/,  n.    and 

For  toluene.     The   following   table  shows 
the  maximum  yields  obtained  under  compai  - 
onditdons  from  a  paraffin  baso  oil  and  a  nnphtl 

■    oil  :  — 


oil 

tin 

.\..|.h: 

ratio 

.ii. 

o 

by  vol. 

■=c. 

0 

eC. 

by  vol. 

B           ■ 
i              .... 

«-0 
1-6 

750 

7-2 
0  0 

650 

15!> 

- 
750 

The  course  of  the  decomposition  effected  by  the 
cracking  of  the  solvent  naphtha  is  of  the  same 
kind     as    the    reaction    produced     by    aluminium 

chloride  on  alky]  derivatives  of  benzene,  which 
are  converted  successively  into  lower  alky]  deriv- 
atives, toluene,  and  benzene  (Her.  1884,  17,2816; 
this  J.,  1885,  270).  The  viel.l  ol  i  .  ■  ■.  i  l  oil 
decreased  from  100  ',,  at  5dO°C.  to  98%  at  650" 
and  to  37-3%  at  son  c.  The  greatest  decom- 
position (25%)  took  place  between  70ii  and 
750  c.  The  sp.gr.  of  the  recovered  oils  increased 
from  0  868  at  500  C.  to  0-989  at  800  C,  which 
indicated  the  formation  of  polycychc  aromatic 
hydrocarbons  of  high  molecular  weight. 

0.  LM. 

Trinitrobenzene ;  Additive  compounds  nf — —  . 
J.  J.  Sudborough.  Chem.  Soc.  Trans.,  1910. 
109,  1339-    1348. 

P.  u.VNirrai    compounds     of     the    aromatic     series 

possess   the   property   of   forming  additive    com 

pounds  with  aromatic  hydrocarbons,  amine-, 
phenol-,  phenolic  ethers,  and  sulphur  compounds. 
A  large  number  of  additive  derivatives  of  .;-t  rinitro- 

lien/.eue    ha\e    heeii    prepared    and    analysed.      Ill 

the  majority  of  cases  the  compound  i-  obtained 
by  mixing  theoretical  proportions  of  the  com- 
ponents and  crystallising  from  a   suitable  siih  en' . 

usually  alcohol,  hut  occasionally  benzene.  In 
other  cases  the  compound  was  only  obtainable  bj 
using  an  excess  nf  the  hydrocarbon  or  baseovei 
the  amount  calculated  to  form  the  trinitrobenzeii 

derivative.      As  a    rule  the  colour  of   the  a.ldit  i\ 
compounds   with   hydrocarbons   i-   opt    SO   marked 

as  that  of  the  corresponding  amino-  oi'  bydroxy- 
derivat ives ;  the  colour  of  the  hydrocarbon 
additive  compounds  is  usually  yeUow,  hut.  anthra- 
cene gives  a  bright  red  compound.  It  would 
appear  that    the  formation  of  these  compounds  i- 

du.  i.i  latent  valencies  of  the  nitro-groups  and  ol 
the  aromatic  residues  of  the  hydrocarbon;  Uu 
hydroxy-,  alkyloxy-.  amino-,  and  alkylamino- 
groups  ict  mainly  as  auxochromes  and  tend  also 
to  increase  the  stability.  As  regards  the  com- 
bining proportions,  it  would  appear  that  the 
number   of   trinitrobenzene   molecules   combining 

varies    with   the   number  of   independent    aroiii.it 
nuclei  in  t  he  ot  her  component  ;    in  t  his  connection. 

bowever,  a  conde.i~.-d  system  of  several  benzene 
or  benzene  and  het  erocj  .lie  rings  counts  a.~  i  single 
nucleus.     Compounds    in    equimolecular    propoi 

tion-    BIN      formed    With    naphthalene,    ant  In  ie  -n    , 

plicnani  liiene.   aniline,   etc.     Compounds   of   two 

mols.     oi     I  liiiitrohen/.cne    and     on.      mol.    oi      Hi 

substance  are  formed  with  stilbenc,  diphenj  la  mine. 
There  are.  bowever,  exceptions  to  the  rule, 
an.l  several  substances  form  two  types  ol 

pounds    containing    one    and    two    mols.    ol 

i  ml.,  n/eiie     respectively.     Quite    a     number 

ot  bu balances  containing  t «..  ot  more  ind  pendent 

nuclei    combine    in    equimolecular    p 
portions:     in   a    few    cases   one   mol.  of  trinftro- 
otnbinos  \\  i 1 1 ,  two  of  the  substance. 

J.  P.  H. 

,,,  ;        [dditici     compounds 
toitli  ami, a,-.,  malii  hyd 

S     i.   ■  id   -I.   ■'.    -  -''• 

Trans.,  1916,   109,  1349     1354. 

\-  a  rule  the  additiv mpounds  | preceding 
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abstract)  obtained  from  naphthalene  derivatives 
.'re  more  stable  than  those  derived  from  corre- 
sponding benzene  compounds.  A  series  of  com- 
nounds  has  been  prepared  from  amino  derivatives 
of  phenanthrene,  anthracene,  acenaphthene,  and 
thiorene.  With  the  exception  of  aminofluorene 
all  these  compounds  were  formed  by  the  union  of 

•  •quimolecular  proportions  of  trinitrobenzene  and 
i  he  base.  In  this  series,  the  colours  of  the  additive 
compounds  are  relatively  deep,  being,  as  a  rule. 

•  ither  black  or  deep  brown,  whereas  those  of  the 
naphthalene  series   are   mainly  orange-yellow  or 

ed.     The   compounds   are   comparatively    stable 

nd  can  be  crystallised  from  most  solvents,  but 

determinations  of  molecular  weights  showed  that, 

in  dilute  benzene,  solution,   dissociation  into  the 

■  omponenfs  is  almost  complete.  These  com- 
pounds, on  the  whole,  resemble  the  additive  com- 
pounds from  the  uaphthylamines,  but  several  of 
them  appear  to  be  incapable  cf  yielding  acetyl 

■  'privative?.  -.1.  F.  B. 

Benzoyl  chloride  ;  Catalytic  decomposition  of  - 


A.  Mailhe  and  F.  de  Godou.     Bull.  Soc.  Ohim., 
1010,  19,  449—452. 

Benzoyl  chloride  when    passed  with    a    current 

■  if  hvdrogen  over  finely  divided  nickel  at  270° — 
280°  C.  furnishes  to  the  extent  of  about  50%  a 
mixture  cf  benzene  and  toluene,  and  about  40% 

■  if  diphenyl.  The  mechanism  of  the  formation  of 
the  latter  is  obscure,  but  it  appears  to  be  con- 
ditioned by  the  formation  of  nickel  chloride  on 
the  surface  of  the  catalyst,  and  is  not  suppressed 

■  ven  when  an  excess  of  hydrogen  is  employed. 
With  copper  as  catalyst  benzoyl  chloride  is  decom- 
posed up  to  about  40%  into' benzoic  anhydride, 
the  remainder  being  unchanged.  A  similar  con- 
version occurs  at  420° — 450°  C.  with  the  chlorides 
of  barium  and  thorium,  witli  simultaneous  de- 
position of  carbon  on  the  catalyst,  and  formation 
of  carbon  monoxide  and  hydrogen  chloride.  The 
manner  of  formation  of  the  anhvdride  remains 
uncertain. — O.  F.  M. 


Friedel-Crafls  reaction  ;     Observations  on  the  - 
Weconiposii:,  .„        of       polynlkylbcnzcnrs.] 


E. 

Brrdtker  and   O.  M.  Halse.     Bull.  Soc.  Ohim., 
1916,  19,  444—449. 

\  reversal  of  the  Friedel-t  tofts  reaction  can  in 
•  n-ral  be  brought  about  with  more  or  less  facility 
by  the  action  of  aluminium  chloride  on  the  alkyl- 
benzene  in  presence  of  a  large  excess  of  ben/. 
In  the  case  of  ii,,-  xylenes  alone,  this  reaction  d  i  - 
not  succeed,  hut  when  polyethyl-,  i>opropyl-, 
butyl-,  and  amvlhenzenes  were  boiled  with  alu- 
minium chloride  in  presence  of  ten  time,  their 
weight  of  benzene,  quantities  of  the  monoalkyl- 
nenz  ue.  varying  in  each  cas  w  ere  formed  accord- 
ing to  the  scheme  :— 

''■"."'-"..h  ''oil,,  2CeH6(C  If,). 
Oith<  greatest  interest  however  was  the  formation 
in  excellent  yield  of  toluene  and  cumene  from 
eymene,  which  is  available  in  large  quantities  as 
product  of  tlie  sulphite-cellulose  process. 
Ninety  grms.  of  cymene  in  900  grms.  of  benzene 
gave,  on  boiling  for  10  hours  '.vith  4-5  grms.  of 
aluminium  i  Idoride,  a  yield  of  1 1  grms.  of  toluene 

n,l  88  grms.  of  cumene,  corresponding   to  £ 
'hat   theoretical!}    possible,   leaving  a   residue  of 
■  inly  3   -1  grms.  of  gummj    material.     The  polv- 
halogen  derivatives  of  benzene  could   not   be  de- 
composed  by   the  action  oi   aluminium    cl 
and  benzene  in  this  manner.     !•.  !■'.  M. 

',uii;,,„     of    naphlhalcn,     by     pi 
Knoblauch.     8ei    1 1  a 

Combustion    methods    for    us      in    tin     laboi 
[Determination  of  sulphur.]  Hewett.  SeeXXIII. 


Patents:. 
Arotnatic  hydrocarbons  :    Improving  the  colour  and 

odour  of  crude .     J.  M.  Weiss,  Assignor  to 

The  Barrett  Co..  New  York.  U.S.  Pat.. 
l,206,962,Dec.5,1916.  Dateofappl.,Jan. 22,1913. 
The  oil  to  be  purified  is  intimately  mixed  with 
an  aqueous  solution  of  a  metallic  salt,  such  as 
copper  sulphate,  in  the  proportion  of  1  to  3  lb.  o) 
the  hydrated  salt  to  loo  gads,  of  oil.  and  th 
reaction  allowed  to  proceed  at  a  temperature 
below  the  point  at  which  distillation  of  the  volatile 
ingredients  of  the  mixture  occurs.  The  mixture 
is  settled,  the  aqueous  liquor  drawn  off,  and  the 
remaining  oil  distilled. — B.  N. 

Sulphonic  acids  ;  Process  of  manufacturing  sodium 

salts    of .     A.    P.    Sachs    and    O.    Bvron. 

Carnegie,   Pa.     U.S.   Pat.    1,207. 70s.    Dec.    12 
1916.     Date  of  appl.,  Apr.  6.  1916. 

A  mixture  of  a  sulphonic  acid  forming  a  water- 
soluble  calcium  salt,  sulphuric  acid,  and  water  is 
neutralised  with  lime  to  obtain  a  mixture  of 
calcium  sulphate  and  the  calcium  salt  of  the 
sulphonic  acid.  This  mixture,  is  agitated,  without 
previous  filtration,  with  sodium  sulphate,  and  then 
filtered.— F.  W.  A. 

Aromatic   amino-[hydr-]o.ry   compounds  ;     [Electro- 
lytic] manufacture  of .     O.  Imray,  London. 

From  Soc.  of  ('hem.  Ind.  in  Basle,  Switzerland. 
Fug.  Pat.  18.081,  Dec.  28,  1915. 

Ix  the  electrolytic  reduction  of  aromatic  nitro- 
compounds, the  formation  of  the  amino-hydroxy 
compound  is  favoured  and  that  of  the  amine 
reduced,  by  the  use  of  a  cathode  of  two  or  more 
metals.  The  cathode  is  obtained  either  by  the 
use  of  a  suitable  alloy,  the  surface  of  which  remain- 
of  practically  constant  composition  during  the 
reaction,  or  by  making  the  cathode  of  one  metal 
and  placing  the  other,  either  as  such  or  as  salt, 
in  the  electrolyte,  or  by  using  an  indifferent 
substance  such  as  carbon  and  depositing  the 
metals  thereon  during  the  electrolysis.  It.  i^ 
possible  to  reduce  the  amount  of  acid  to  very 
little  more  than  is  necessary  to  combine  with  the 
base  which  is  formed.  Details  are  given  of  the 
reduction  of  nitrobenzene  using  a  copper  cathode, 
with  lead,  or  lead  and  arsenic,  in  the  electrolyte, 
and  with  a  lead  cathode  with  bismuth  in  the 
electrolyte.  Other  suitable  combinations  of  metals 
are  copper  with  mercury,  and  copper  with  tin  and 
arsenic.  V  plain  had  cathode  under  these  con- 
ditions would  give  })-aminopbenol  and  aniline 
in  the  proportion  of  about  2  to  3,  while  t  iiis  method 
gives  them  in  the  proportion  of  5  or 6 to  1. — B.  V.  S. 

Monochlorobenzene  ;      Won, tin-lure     of 


Coutagne.     Fr.  Pat.    180,151,   I'd,.   17.   1015. 

MoNocm.oROBENZENE  is  formed  bj  the  action  of 
chlorine  on  benzene,  in  the  presence  of  a  catalyst 
such  as  iron,  tie-  process  being  so  conducted  that 
strong  chlorine  vapour  comes  into  contact  only 
with  fresh  benzene.  V  stream  of  benzene  flows 
through  a  vertical  series  of  basins  exposed  to  ;i 
stream  of  chlorine  passing  in  the  same  direction 
as  the  benzene.  The  formation  of  higher  chlorine 
compounds  is  furthet  reduced  by  mixing  with  the 
chlorine  rapour  hydrochloric  acid  previously 
formed  by  tie-  reaction.  Cooling  appliances  are 
used  for  maintaining  t  he  benzene  at  a  t  emperature 
of    1.".    C.      It.  V.  s. 

Binding  com/pound    from  'nal  la  '  process 

o/  making  same.  \.  ('.  Kvans,  Hampton  Wick. 
and  I'.  J.  Mitchell.  London.  (J.S.  Pat.  1,209,692, 
D.  c.  26,    1916.     Date  of  appl..  Sept.  7.   L915. 

-i  i    Eng.  Pat.  19,933  of  191 1  :   this  J.,  L915,  - 
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Dephlegnwtor  [for  benzol  stills]. 
See  I. 


Eng.  Pat.  17,567. 


Ipparatw  for  the  continuous  fractionation  and 
derphlegmation  of  the  products  of  the  distillation  of 
petroleum  and  other  hydrocarbons.  Fr.  Pat. 
481,131.    See  II.v. 


IV.- COLOURING  MATTERS  AND  DYES. 
Indigo  in  Bihar;  Third  report  on  the  improvement 

of .      A.  and   <i.   L.   C.    II. .ward.      Hull.    No. 

07,  1916.  Agric.  Research  Inst..  Pusa.     (See also 
this  J.,  1915,  052.) 

The  indigo  plant  can  assimilate  nitrogen  either 
through  tlic  agency  of  />'.  radicicola  present  in  its 

i t  nodules  or  from  nitrates  present   in  the  soU. 

The  nodules  arc  numerous  and  functionally  very 
active  in  poor,  well-aerated  soils,  hut  their  develop- 
ment and  activity  are  arrested  and  inhibited  in 
rich  ground,  the  nitrogen  in  this  case  being  derived 
from  nitrate.  The  formation  of  indican  is  de- 
pendent upon  the  activity  of  the  nodules  and  is 
greatest  in  the  high-lying  areas;  in  the  rich  low- 
lying    swamp    traits    and    in    fields    treated    with 

seeth,  the  nitrate  cycle  predominates,  the  plants 

yield  heavy  leaf  crops,  bul  their  indican  content  is 
iow  and  they  afford  only  a  dye  of  inferior  quality. 
The  indican  may  he  regarded  as  representing  the 
difference  between  the  total  nitrogen  assimilated 
and  that  consumed  in  growth.  The  essence  of 
successful  indigo  cultivation  is  adequate  soil- 
aeration.  Saltpetre  soils  dn-ssed  with  potsherds 
{thikra)  it,  brick-refuse  [swkhi  and  roras)  grow 
remarkably  line  indigo,  and  the  value  of  adding 
such  aerating  agents  to  other  soils  is  now  being 
investigated  :  so  far,  it  has  been  ascertained  that 
they  are  lust  applied  in  comparatively  small 
fragments.  All  the  evidence  to  hand  points  to  the 
conclusion  that  wilting  is  a  starvation  effect  due 
to  inhibited  development  of  the  nodules  and  fine 
roots  ;  it  cannot  well  he  cured,  hut  it  may  be 
prevented  by  cultivating  early  plants  which  grow 
rapidly  and  which  have  shallow  roots,  all  weak. 
late-flowering  plants  being  exterminated,  and  by 
adequate  drainage.  The  introduction  of  new  seed 
from  Java  would  he  useless,  as  the  cultivation  in 
that  island  is  now  in  the  hands  of  natives  who  do 
not  select  the  seed  carefully;  they  grow  chiefly 
deep-rooting,  late  types.  The  Java  plant,  how- 
ever, does  not  breed  true,  and  if  the  early,  quick- 
growing  forms  were  selected  and  cultivated  con- 
tinuously, the  old  type  of  Java  plant  which  formerly 
flourished  in  Bihar  could  he  recovered.  Both 
Javan  and  Sumatran  varieties  can  he  cultivated 

during  the  hot  season,  thorough  Weeding  and  the 
formation   of    a    surface    mulch    of    several    inches 

being   effected    with   the   Canadian   lever-harrow. 

When  the  tirst  crop  is  gathered,  a  branch  should 
be    left  to   maintain    tine    transpiration   current, 

thereby  causing  the  quick  growth  of  shoots  for  a 
second  cut;  after  the  latter,  the  plants  should  In- 
dug  out  and  the  land  prepared  for  ruhi  crops,  as  it 
does  not   pay  to  grow   the  old   stumps   for  a   setd 

crop.     The    value    of    a    good    drainage    system 

cannot  he  over-emphasised  :  an  improved  system 
for  northern  Hihar  is  a  nine  qua  mm  of  the  re- 
establishment  of  the  indigo  industry.  \  special 
seed  crop,  well  spaced,  should  he  sown  early  in 
August     and     kept     for    leaf    afterwards.      Should 

floods  intervene,  tin-  soil  must  be  aerated  by  deep 

cultivation,  and   the  application  of  thikra  and  the 

provision  of  sub-soil  drainage  would  also  assist, 
storage  of  seed  is  also  to  he  recommended. 
Attempts  to  grow  Sumatrana  indigo  for  seed  have 
not  been  encouraging,  as  although  the  seed  was 
good  in  quality  the  yield  was  small  :  possibly  selec- 
tion   might    had    to    improvement.     Java    indigo 


from  Natal  is  unsuitable  for  cultivation  in  Bihar. 
The  Java  plants  are  fertilised  by  I s,  and  cross- 
pollination  is  the  rule.  Artificial  self-fertilisation 
is  difficult,  and  leads  to  degeneration.  The  mixed 
types  composing  the  ordinary  crops  vary  greatly, 
i he  late  slow-growing  kinds  yielding  the  most 
indican.  The  chief  niniii,  of  improvement  con- 
sists in  controlling  natural  .  rossing.  To  this  end. 
the  seeds  of  a  large  number  of  good,  early  plant- 
are  collected  and  sown,  the  best  plants  are  picked 
out  and  the  weakest  removed.  The  seeds  of  tie- 
former  are  mixed  and  SOwn  on  a  large  scale,  and 
again  the  undesirable  individuals  are  eradicated. 
Alternatively,  the  selection  may  he  started  from  a 
single  plant.  Improvement  by  selection  on  the 
oasis  of  indican  content  would  he  difficult  and 
probably  unsuccessful  in  Hihar.  I'm-  those  plants 
which  contain  most  are  late,  deep-rooting  sorts 
and  an-  liable  to  wilt.  Attempts  to  improve 
Sumatrana  indigo  from  Madras  by  selection  did 
not  succeed,  hut  the  possibility  "f  crossing  a  high- 
yielding  Java  type  with  a  good  strain  of  CawnpOre 
Sumatrana  needs  investigation.  As  regards  in- 
direct means  of  improvement,  Java  indigo  might 
be  rotated  with  rakar  (rice),  as  this  tends  t«> 
conserve  the  soil  organic  mailer  and  to  open  up 
the  sub-soil  :   the  rice   is  also   improved   by  the 

rotation.  The  value  of  wheat  as  a  cover  crop  was 
demonstrated  by  a  very  successful  test  with  the 
rapid-growing  Pusa  I  wheat :  t  he  flour  produced  was 
of  the  finest  quality  and.  after  the  stubbles  had 
been  thoroughly  harrowed,  tie-  next  crop  of  ■ 
indigo  developed  well. — E.  11.  T. 

Indigo.      Kept.    Aerie    l!,-s.    l,i-t ..    Pusa,    1915-16, 
94     96. 

Till-:    success    or    failure    of     indigo     manufactur 

depends  largely  upon  the  nature  of  the  bacterial 
inhabitants  of  the  steeping  vats.  Two  distinct 
types  of  fermentation  have  been  identified,  one 
involving  the  evolution  of  nitrogen  (usually  in 
large  excess)  and  carbon  dioxide,  and  the  other 
producing  hydrogen,  nitrogen,  and  carbon  dioxide 
in  about  equal  proportions.  These  fermentations 
do  not  give  rise  to  methane.  Numerous  species 
of  bacteria  have  been  isolated  and  some  of  them 
have    heeu   classified   definitely    as    beneficial   or 

deleterious.  The  presence  of  one  bacterium  has 
been  correlated  with  the  unfortunate  production 
of  "green  vat  "  which  occurs  sometimes  in  the 
"  heating  "  or  oxidising  process.  It  is  hoped  that 
the  manufacture  may  in-  improved  by  artificially 

controlling  the  bacteria  in  the  vat.     -E.  H.  T. 

Indian   indigo  i  rop. 

Tin-:  final  general   memorandum  on  the   1916-17 

indigo  crop,  issued  by  the  1 1 epartment  of  Statistics, 
India,  and  based  upon  reports  received  from 
provinces  containing  practically  the  whole  area 
under  indigo  in  British  India,  states  that-  tin- 
total  area  is  estimated  at  756,400  acres,  which  is 
I  1  !",,  in  excess  of  the  acreage  (363,100  acres)  of 
last  year.  All  the  provinces  show  an  increase  in  the 
area     sown,     the    largest     increases     being    in    the 

United  Provinces  and  in  the  Punjab.    The  tot«l 

yield  of  dye  is  estimated  at  95,500  cwt..  as  against 
55,100  cwt..  last  year,  or  an  increase  of  73°,,. 
'I  he  piesent   estimate  of  yield,  as  against   the  final 

figures  of  last  year,  shows  an  increase  of  267  "„  in 
the  Punjab,  252%  in  tin-  United  Provinces,  117". 
in  Bombay  and  Bind,  53%  in  Hihar  and  Oriss'a 
and    10",,  in   Madras.     The  season  has  not,  on  the 

whole,  been  favourable  for  the  crop  except  in  the 

Punjab    and    Bombay   and    Bind.       Heavy    rainfall 

and  Hoods  adverser]  affected  the  crop  in  the 
United  Provinces  ami  in  parts  of  Hihar  and  Oiiss  i 

and  .Madras.  The  exports  I  ■>  sea  to  foreign 
countries  in  each  of  tin-  last  live  years  have  been 
(in  cwt.):  1011-12.  10.155:  1912-13,  11,857; 
1913-14,     10,y:io  ;      1914-15,     17,141';      1915-16, 
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41.942  cwt.  The  imports  of  synthetic  and  natural 
indigo  into  the  United  Kingdom  in  the  last  five 
calendar  years  are  stated  below.  Of  the  total 
amount  of  natural  indigo  (25, 1 57  cwt . )  thus  imported 
1915,  22,322  cwt.  was  imported  from  India,  824  cwt. 
from  Java,  and  the  rest  from  other  countries. 


Synthetic 
indigo. 

Indigo. 

Total. 

1911     

1912     

cwt. 
24,287 
28,302 
23,889 
15,517 

(i,542 

cwt. 
4,917 
7.073 
4.174 
5,314 

LV..ir.7 
28  245 

cwt. 
29,204 
35.375 

1913     . 

-s.oii:: 

1914     

20,881 

1915     

1916  (10  months)    

31,699 
28,245 

Flu  vine  and  Brilliant  Green  :  new  and  powerful 
antiseptics.     Browning  and  others.     See  XX. 

Preparation  of  dyes  for  the  colour  sensitising  of 
•photographic  plates.  Harrison  and  Bottomley. 
See  XXI. 

Production  of  dyes  for  colour-sensitising  [photo- 
graphic   plates].       Pope.     See    XXI. 

Patents. 

Anthraguinone  dyes  and  process  of  making  same. 
Vf.  II.  Isler,  Mannheim,  Assignor  to  Badisehe 
Anilin  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
many. U.S.  Pat.  1.207,762,  Dec.  12,  1910. 
Date  of  appl..   Feb.   4.    1913. 

Vn  oxidation  product  of  dibenzanthrone  is  heated 
with  j<-toluidine  and  boric  acid.  The  products 
dye  cotton  from  a  blue  hydrosulphite  vat  brilliant 
olive-green  shades  of  excellent  fastness  to  soap 
and  very  good  fastness  to  chlorine. — F.  W.  A. 

Sulphur  dyes.  W.  Herzberg  and  O.  Scharfenberg, 
Assignors  t<>  Actienges.  fur  Anilinfabr.,  Berlin. 
U.S.  Pat.  1,209,580,  Dec.  19,  1910.  Date  of 
appl.,   Mar.   22.    1913. 

See  Ft.  Pat,  432,440  of  1911  ;    this  J.,  1912.  119. 

[.4xo]    dyestuffs ;     Orange    to    red able     to    be 

ihromaled,  and  process  of  making  same.  C. 
.Tagerspacher,  Assignor  to  Soc.  of  ("hem.  Ind.  in 
Basle,  Switzerland.  U.S.  Pat,  1.210.808,  Jan.  2, 
1917.     Date  of  appl.,  Dec.  31,  1915. 

See  Eng.  Pal.  10.910  of  1915  ;    this  J.,  1917,  78. 

Process  for  utilising  osier-bark.     Ft.  Pat.  480,637. 
See  V. 
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Cotton    stalks:      I'u per    pulp    from .       W.    B. 

Nanson.     Paper-making,  1916,  35,  371 — 374. 

It  has  long  been  known  that  an  excellent  fibre 
suitable  for  paper  pulp  or  for  spinning  purposes 
can  be  produced  from  the  mature  stalks  of  the 
cotton  plant,  although  the  matter  has  not  been 
developed  beyond  the  experimental  stage.  The 
Southern  States  of  .America  produce  52  million 
tuns  of  cotton  stalks  annually,  sufficient  for  24 
million  tons  of  bleached  fibre,  but  the  collection  of 
these  for  industrial  utilisation  would  requiro  some 
organisation.  So  far  as  laboratory  trials  go,  it 
would  appear  that  the  stalks  should  be  chopped 
in  a  fodder-cutter  into  pieces  from  2-5 — 3  ins. 
long  ;  such  a  machine  would  chop  2  tons  per  hour. 
The  material  would  then  lie  conveyed  to  digesters 
holding  5000-70001b.  of  stock  and  digested  with 
1000 — 5000  galls,  of  caustic,  soda  liquor  at  7° — 
10C  B.    (sp.  gr.    1052—1072)   for   10—12    hours; 


it  is  most  advantageous  to  employ  a  high  steam 
pressure  for  the  digestion,  e.g..  up  to  120  lb. 
per  sq.  in.  The  treatment  of  the  digested  pulp 
would  be  similar  to  that  of  wood  pulp.  If 
the  fibre  is  to  be  treated  for  spinning  purposes, 
the  digested  stalks  should  be  washed  and  passed 
between  steel  rollers,  such  as  are  employed  in 
cottonseed  oil  mills,  to  crush  the  stalks  and 
separate  the  fibres.  The  cotton-stalk  pulp  is 
particularly  adapted  for  the  permanganate  bleach- 
ing process,  the  material  being  steeped  over- 
night in  a  solution  of  sodium  permanganate  of 
0-5°— 2°  B.  (sp.gr.  1003—1014);  this  liquor 
should  lie  run  off  and  the  stock  boiled,  without, 
washing,  in  a  5%  solution  of  soda  ash  for  6 — 8 
hours ;  the  permanganate  treatment  may  be 
repeated,  and  the  material  steeped  in  sodium 
carbonate  solution  before  being  finally  cleared  in 
a  bath  of  sulphurous  and  sulphuric  acids. — J.  F.  B. 

Fricdel-Crafts  reaction.      [Decomposition  of    poly- 
alkylbenzenes.]     Bcedtker  and   liaise.     »sVc  III. 

Patents. 
Wool    and    other    fibrous     materials    or    the    like   ; 

Machines  for  washing .    T.  Rhodes.  Shipley, 

Yorks.  Eng.  Pat.  17.043,  Dec.  17,  1915. 
In  a  wool-washing  machine  in  which  the  material 
is  carried  forward  through  a  trough  by  means  of 
prongs,  inverted  funnels  closed  at  the  top  are 
attached  at  their  small  ends  to  the  cross-members 
of  the  rake  frame,  being  either  secured  to  an 
extension  at  the  base  of  the  prongs  or  substituted 
for  prongs  ;  valves  may  be  provided  in  the  funnels 
to  regulate  the  pressure  of  the  enclosed  air.  The 
vertical  reciprocating  motion  of  the  funnels 
agitates  the  liquid  and  air.  forcing  and  sucking 
them  through  the  goods. — J.  F.  B. 

Artificial  silk,  yarns,  tow,  rope  etc.  [from  esparto]  : 

Manufacture  of .     L.  N.  Trigos.     Fr.  Pat. 

480,606,  Jan.  3,  1910. 
Esparto  is  treated  in  a  boiler  with  steam  or 
boiling  water  in  presence  of  1 — 0%  of  its  weight 
of  soda  or  potash  until  the  material  becomes  soft 
and  pliable.  It  is  then  treated  in  a  pressing 
machine  which  squeezes  out  the  excess  of  liquid 
and  separates  the  fibres  from  each  other,  con- 
verting the  material  into  a  kind  of  tow  which  Is 
washed,  dried,  and  combed.  The  fibre  may  be 
bleached  with  sulphur  dioxide  and  applied  to 
various  textile  uses. — J.  F.  B. 

Osier-bark:     Process   for   ittilising .       N.    Y . 

Stoom-Touwslagerij  en  Spinnerij,  voorheen 
onder  J.  M.  Van  der  Lclv.  Fr.  Pat.  480.037. 
Jan.  8,  1910.  Under  Int.  Conv.,  Nov.  10,  191". 
Osier  bark  is  boded  in  a  solution  of  sodium 
carbonate  until  the  bast  tissues  are  separated  into 
filaments  ;  the  latter  are  washed  and  dried,  with 
or  without  bleaching,  then  combed  and  spun 
like  hemp  or  employed  as  a  stuffing  for  mattresses, 
cushions,  etc.  The  solution,  which  contains  (lie 
tannic  acid  of  the  bark,  may  be  employed  for 
tanning  or  mordanting,  and  a  brown  colouring 
matter  may  be  prepared  therefrom. — J.  F.  B. 

Cellulose  and  its  derivatives ;    Manufacture  of 

ami  application  of  the  same  in  various  chemical 

and  other  industries.    A.  C.  Vournasos,    Athens. 

Eng.  Pat.    17,348,   .Inly  22.    191  I. 

(  Selltjlose  of  fine  staple  and  superior  in  absorbent 

power  to  ordinary  cotton  may  be  produced  from 

the  fibres  of  Hibiscus  cannabinua  and  its  various 

species  of  th -der  Mnlcuecce.    The  green  stems 

are  retted,  e.g.,  by  immersion  in  running  water 
for  30 — iO  days,  and  the  fibres  arei  pened,  scutched, 
and  combed!  bleached  for  30  10  hours  in  a 
solution  yielding  chlorine,  e.g.,  of  potassium 
hypochlorite,  washed  free  from  chlorine,  and 
finally  dried  in  sunlight.      I'.  Sp. 
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Celluloses     Process    of    manufacture    of- 

utilisation  oj  the  waste  liquors  of  the  manufacture. 
0.  Barnist.  Fr.  Pat.  177,895,  Julj  6,  1914. 
Raw  cellulose  material  is  treated  with  boiling 
water  to  expel  the  oir  j  the  vessel  is  'hen  closed 
and  connected  with  a  supply  of  ammonia  gas  ; 
a  quantity  oi  ammonia  is  introduced  equivalent 
to  one-six!  h  of  t  hat  necessary  (<>  form  t  he  ammon- 
ium sulphite  it  is  desired  to  have  in  the  final 
exhausted  rye,  which  is  generally  2  "",,  oi 
weight  of  the  liquor.  Ebullition  is  maintained  l>y 
indinr!  heating  for  '  -1  hour  under  a  pressure 
of  2 — t  atmos.  At  this  stage  a  prefimins 
removal  of  organic  matter  maj  be  effected,  e.g., 
recovery  of  tannins,  resins,  etc.,  by  precipita- 
tion, on  neutralising  with  sulphur  dioxide.  After 
eparating  the  precipitate,  the  liquor  is  treated 
with  a  further  quantity  of  sulphur  dioxide  equal 
to  two-sixths  of  the  desired  total  and  digestion 
of  (lie  material  continued  for  -  hours  at  -  I 
atmos.  The  liquor  is  gradually  strengthened  with 
Bye-sixths  of  tin1  total  ammonia  and  after  one 
hour  this  is  neutralised  with  three-sixths  of  tin- 
total  sulphur  dioxide,  and  digestion  completed 
m  -1  t;  hours  at  ti — 8  atmos.  The  waste  liquors 
are  treated  for  recovery  of  the  reagents  or  for  use 
as  a  fertiliser.    -J.  P.  B. 

Luminous  [cellulose]  product.  Soe.  Lnon.  de 
Traitemente  Chimiques.  Fr.  Pat.  180,230, 
Nov.  13,  1-J15. 
A  finely  powdered  luminous  (phosphorescent) 
substance  is  suspended  in  a  "  collodion,"  eil 
nitrocellulose,  cellulose  acetate,  or  viscose,  etc., 
in  appropriate  solvents,  and  the  solution  is  con- 
verted into  the  form  of  sheets  or  threads,  which 
can  be  used  for  the  manufacture  of  luminous 
devices.  \s  luminous  substances,  phosphorescent 
zinc  sulphide,  calcium  sulphide,  barium  platdno- 
cyanide,  etc.,  may  l>c  employed,  either  with  or 

without   the  addition   of   a   salt-  of   radium,   meso- 
thorium,  or  other  radioactive  substance. —  E.  W.  L. 

J'ul)i  :  Process  of  treating  ■  — .  G.  Moore,  Joplin, 
Mo.  U.S.  Pat.  I.L'07.ti78,  Dec.  12,  1916.  Date 
of  appl.,  Jan.  23,  1915. 
Foe  recovering  paper  pulp  from  water  «  ontaining 
the  particles  m  suspension,  a  Biter  cell  is  sub- 
merged in  the  water  and  the  latter  is  passed 
through  the  submerged  cell  until  a  layer  of  pulp 
solids  lias  been  deposited  thereon;  the  coated 
cell  is  exposed  to  the  atmosphere  and  air  is  drawn 

through    the    coating    into    the    cell;     the    cell    is 

again  submi  rged  and  the  layer  of  pulp  discharged 
from  it.  The  paper  pulp  suspended  m  th<  water 
may  i  i  thi<  konerl  by  the  means  described  and  the 
thickened  pulp  delivered  to  a  body  of  similar  pulp 
from  which  a  cake  is  formed  on  a  screen  b 
difference  in  pressure  on  opposite  sides;  the 
thus  formed  is  moved  into  the  atmosphere, 
held  in  position  and  drained  on  th<  screen  by 
the  difference  in  pressure,  and  discharg 
the  screen  beyond  the  body  of  thickened  pulp 
by  reversing  the  difference  of  pressure.  Water 
containing  pulp  in  suspension  may  be  treated  to 
thicken  the  pulp  and  then  aerated  to  cause  the 
pulp  to  float  of  bubbles.     J.  P.  B. 

Waterproofed   material   and    method   oj    producing 
same.    A.  <».  Tate.   Montreal,    Assignor  to  Tate 
Electrolytic  Waterproofing  Co.,  Inc.,  New  York. 
U.S.    Pat.    1,208,400,   Dec.    12,    1916.      Dal  •  ol 
appl..  Dec.  31,  191  i. 
Ptbeoi  8  material  is  impregnated  with 
liquid   and   a    metallic  sulphate,   i  .</.,   alumi 
sulphate,  and  then  subjected  to  the  action  ol  an 
electric  current   passed  between  electrodi     or 
which  luble,  whereby  a  metallic  "  palmate  " 

de  are  elect  rolyl  ically  ini  i  u 
porated  in  the  fibres,  and  co-act  therein  to  make 
t  hem  DOh-capillary.     T.  F.  B. 


Paper  and  tin   Et&i  ;     Manufacture  {sizing\  of . 

c.  W.  Fish,  Oawcliffe,  Yorks.    Bug.  Pat.  lii.7U. 

v  v.  27,  1915. 
Papeh  puln  is  treated  with  resin  size  and  0'5- 
1-0%  oi  an  aluminium  salt  calculated  on  the  di 
weight  of  pulp.    When  the  mixture  is  thoroughly 
incorporated,    nitre   cake    is   added    in    quantity 
about    equal   to    the   aluminium   sulphate   which 
would   be   required    if   the   nitre   cake    were   no! 
employed.     The    order    of    adding  the  size    and 

aluminium   salt    is    immaterial,    lint    it.    is   essential 

that  the  nitre  cake  or  sodium  bisulphate  be  add 
last.     .1.  F.  B. 

Wool  and  other  textile  fibres  and  U    '.'■    or  other 
materials;    Machines  for  washing-        .     F.   B. 
Petrie.    Fr.  Pat.  180,412,  Dec.  8,  1915.     I 
Int.  Com..  Dec.  10,   HM  I. 

Sick  Eng.  Pate.  23,837  and  23,838  of  It'll  ;    lhi- 
J.,   1916,    I7l'. 

Artificial  silk  ;    Machine  for  spinning  .    11.  d 

Chardomiet,.  Paris.   U.S.  Pat.  1,209,133,  Dec.  19, 
1916.    Date  of  appl.,  July  lt>.  1915. 

Si      Eng.  Pat.  10.S57  of  1915  :    this  J.,1916,  53S. 

Sizing  paper;    Process  of .    R.  Clavel,  Basle. 

Switzerland.    U.S.  Pat.  1,211,288,  Jan.  2,  1917. 
Date  of  appl..  Aug.  li'.  It'lti. 

See  Bng.  Pat.  101,856 of  1916  :  this  J.,  1916,  1- 

Paper  and  paper  pulp;    Process  for  treatment 

tin  means  «./  foam.      Soc,  de  Teinture  et 
d'Apprel  ci-dev.  A.  Clavel,  and  F.  Lindei  meyi 
Fr.    Pat.    180,736,  Jan.  22,    1916. 

See  Eng.  Pat.  101,855  of  1916  ;  this  J.,  I  116,  LSI    . 

Process    <<.'     uroducimi    nitrocellulose.     Eng.    l'at. 
9547.     Set    XXII. 


VI. -BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

lhii',1,,:  of  wood;    Theory  and  praclia   oj  the . 

F.  M..1I.     Z.  angew.  Chem.,  1916,  29,  4or>— 409. 
Owing  to  the  cells  in  wood  being  kept  together 

by  a  layer  of  liemicelluloses,  the  dyeing  of  wood 
is  not    the  Same  as  the  dyeing  of  cotton  cellulose. 

in  which  the  cells  are  completely  separated;  the 
process  also  differs  from  the  impregnation  of  wood 

with  preserving  agents,  which  must  be  soluble  to 
he  effective  as  antiseptics,    whereas  the  aim  in 

dyeing  is  to  convert  the  d\  est  nils  into  an  insoluble 
form.  By  immersing  wood  in  a  solution  of  the 
dyestuff  in  a  -"Kent,  such  as  water,  alcohol, 
turpentine,  benzene,  or  acetone,  and  allowing  the 
solvent  to  evaporate,  the  colour  penetrates  to  a 
depth  of  0-5  to  2  mm.  This  process  is  not  satis- 
factory  for  oak.  but  by  continued  Immersion  in 
aqueous  solutions pinewood  is  penetrated  toa  depth 
of  5  to  20  mm.  in  8  days;  the  pi  netration  ma)  be 
accelerated  bj  using  warm  solutions,  and  the  wood 
be  steamed  before  dyeing.  Maple,  lime,  and 
poplar  give  good  level  light  shades  ;peai  tree  wood 

is  used  foi   making  imitation  ebony  ;    oak  i-  shaded 

to  resemble  "old  oak."  or  green;  walnut. 
mahogany,  and  lurch  are  "aged  by  such  a 
process.  For  technical  purposes  red  beech  i> 
generally  used  on  account  of  the  readiness  with 
which  it  is  penetrated.  \  vcneei  onlj  requires 
quite  a   small   pressure;    I  pi  u    require 

itm.  :   oak  and  similar  wood  is  only  pene- 

d  to  a  depth  of  1  mm.  even  at    100  aim.     For 
complete   penetration   of    pieces   of   linger  cross- 
section,  the  filtration  (Boucherio)  process  is  us 
in  which   the  dye  solution    is    introduced    under 

sure  in   the  direction   of   the   wood   fibre    to 

"  placi    the  sa]i  in  freshly  hewn  wood,  after  steam- 
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ing  until  the  condensed  water  is  clear.  The  air 
in  the  interior  is  considered  to  dissolve  when  a 
certain  pressure  is  attained.  The  structure  of 
wood  is  considered  in  relation  to  the  dyeing 
process.  It  is  preferable  to  use  dyestuffs  of  a 
colloidal  character  that  are  readily  coagulated  ; 
the  greater  their  colloidal  nature,  the  less  the 
diffusibility,  but  the  greater  the  fastness  to  water 
and,  generally,  to  light.  Additions  may  be  made 
to  the  dyebath  in  order  to  accelerate  diffusion  by 
increasing  the  colloidal  condition  of  the  cell  walls  ; 
this  may  also  be  done  by  steaming,  which  does 
not,  however,  penetrate  sufficiently  in  the  case 
of  lrard  woods.  In  order  to  prevent  coagulation, 
acids  are  added  to  solutions  of  acid  dyestuffs  and 
ammonia  to  those  of  basic  dyestuffs.  After  treat- 
ment in  the  dyebath,  the  wood  is  allowed  to  stand 
lor  6 — 12  hrs^  to  allow  the  dyestufl  to  coagulate. 
and  is  then  allowed  to  dry  or  is  steamed.  Basic  dye- 
stuffs  of  low  molecular  weight  are  not  fast  to  light, 
and  coagulate  too  rapidly  on  the  fibre,  so  that 
it  is  difficult  to  obtain  level  shades. — P.  W.  A. 


Dyeing    and    cleaning ;     Studies    in  ■ 


.    D    B.  ; 

"Lake.     J.  Phys.  Chem.,   1910,   20,  761—808. 
When  a  dyed  material  is  treated  with  a  solution  j 
of  another  dyestuff,  the  colour  of  the  first  dyestufl   I 
may,    under   suitable    conditions,    be   masked   by   I 
that  of  the  second  dyestuff,  but  the  apparent  dis-   j 
placement  is  due  merely  to  the  solvent  or  peptising 
action  of   the   water  and   is   independent   of   the   j 
second  dyestuff.     Probably  on  account  of  coagula- 
tion  of    the   dyestuff,    dyeings    made   at   a    high   j 
temperature    do    not    bleed    so    readily    as    those   i 
obtained  at  a  lower  temperature.     Examples  are   I 
given  of  selective  adsorption  by  wool  from  mix-   j 
tures  of  dyestuff  solutions  at  different   tempera-   i 
tures.     Probably  due  to  the  coagulating  effect  of   j 
acid,  acid  dyestuffs   (on  wool)   bleed  less  in  hot 
water  it  dyed  from  an  acid   bath.     The  laws  of  ; 
adsorption   of   an  acid   dyestuff   in   various   acid   j 
baths  as   suggested   by   Bancroft    (this   J.,    1014,    j 
107,  349)  hold  when  the  "  saturation  capacity  " 
of  the  fibre  has  been  so  decreased  that  the  "  cutting 
down  "  effect  of  the  various  anions  can  be  mani- 
fested.    In  the  case  of  the  dyestuffs  examined, 
the  more  the  dyestuff  is  irreversibly  adsorbed  the 
less    completely    and    readily    is    that    dyestuff 
adsorbed  at  a  low  temperature,  and  the  less  it  will 
bleed,  other  factors  being  the  same. 

The  methods  used  for  the  removal  of  stains 
have  been  classified  as  follows  :  (1)  mechanical 
removal  ;  (2)  solution  in  a  liquid  ;  (3)  peptising 
in  a  liquid,  e.g..  removing  dyes  with  hot  water  ; 
(4)  peptising  with  a  solution,  e.g.,  removing  dyes 
with  sodium  carbonate  solution  ;  (5)  peptising 
with  peptised  colloid,  e.g.,  removing  stains  with 
soap  ;  (0)  peptising  in  two  stages,  e.g.,  removing 
paint  by  treatment  first  with  oil  and  casein  and 
then  with  soap  ;  (7)  adsorption  by  solid,  e.g.,  in 
removing  grease  with  fullers'  earth  or  blotting 
paper,  which  is  considered  of  special  interest  ; 
(8)  peptising  with  a  liquid  and  adsorption  by  solid  : 
and  (9)  change  of  substance  forming  the  stain.  A 
large  number  of  examples  of  practical  importance 
are  tabulated,  e.g.,  the  removal  of  soot  from  cotton 
by  dilute  caustic  soda  is  explained  as  due  t  i  the 
peptization  of  the  soot  by  the  pn  ferentially 
adsorbed  hydroxy!  ions  forming  a  caustic  soda- 
soluble  colloid  of  soot. — F.  \V.  A. 

Patents. 
Collon  fabrics  ;   Product  Ion  of  figured  effects  on . 

Hebeiiein  et  Cie.     First  Addition,  dated  Nov. 

30,   1915,  to  Ft.   Pat.    168,642,   Feb.    19.    1911 

(this  J.,  1911,  9(50).     Under  Int.  Conv.,  July  6, 

1915. 
The  cotton  fabric,  previously  mercerised,  is  sub- 
mitted  iu  places  to  the  action  of  sulphuric    acid 
above    50-5"  B.    (1-51    sp.gr.)    in    strength,    then 
washed  and  again  mercerised. — B.  N. 


Weighting,  fixing,  mordanting,  dyeing  and  bleachi 
iiaiural   silk,    artificial    silk,    cotton,    limn,    and 
other  textile  materials  [by  means  of  foam]:  Pro 

cess   for .     Soc.    de    Teinture    ct   d'Appre', 

ci-dev.     A.   Clavel.  and   F.   Lindenmeyer,     Fi . 
Pat.  480,764,  Jan.  25,   1916. 

For  the  production  of   foam    by   means   of  acid. 

neutral,  or  alkaline  liquids,  saponins,  agglutinants, 

tannins,  resins  or  other  analogous  substances  ar. 

added  to  the  liquids. — B.  N. 

Silk;      Protective    treatment    of     weighted  — 
order    1o    increase    its    strength    aria     elasticity 
Schadd   &   Korteling.     Pr.   Pat.    180,206,   Nov. 
12,    1915.     Under   Int.    Conv.,    Nov.    23,    1911. 
(See  also  Fr.  Pat.  478,007,  .Mar.  12,  1915  ;    this 
J.,   1916,   1107.) 
Silk,    after   weighting    with    tin    phosphosilicate. 
for  instance,  is  treated  with   organic  compounds 
containing   nitrogen   or   sulphur,   or   both,   whicl 
are    non-volatile    and    which    are    oxidised    moi> 
readily  than  the    fibroin   but   do   not    stain    uoi 
injure  the  feel  and   appearance  of  the  silk;    th 
compounds  employed  may  be  fixed  in  the  fibres 
by  precipitation  in  an  insoluble  form.     Suitable 
substances    arc  choline,    betaine,   and    the     alka- 
loids ;     for   example,    the    silk   after   weighting   i- 
treated  with  a  solution  containing  5%   of  choline 
and  hydrazine  hydrochloride. — J.F.  B. 

Finishing  materials  dyed  with  vat  colours  ;  Pro 

of .     A.    Kertesz.    Mainkur,    Germany,  an 

E.  Kur,  Manchester.     U.S.  Pat.  1,207,414,  De.  . 
5,  1916.     Date  of  appl.,  Mar.  18,  1915. 
The  dyed  fabric  is  treated  with  a  finishing  past- 
containing  dextrin  and  an  oxidising  salt. — P.  W.  A 

Mercerised  fabrics;    Apparatus   for    teaching    ana 

rinsing and  recovering  the  lye.     3.  Matter. 

Laaken,  Assignor  to  J.  P.  Bemberg  A.-(... 
Barmen-Rittershausen. ,  Germany.  U.S.  Pat. 
l,209,465,Dec.l9,1916.Dateofappl.,Jaru28,19l3. 

See  Eng.  Pat.  1633  of  1913;  this  J.,  1913,  90s. 

Dyeing  and  like  apparatus  ;  Perforated  beam  for  — 
J.,   T.,   and   E.   Brandwood,   Bury.     U.S.   Pat. 
l,211,068.Jan.2,1917.  Date  of  appl.,Oct.27,19l4. 

See  Eng.  Pat.  17,355  of  1914  ;  this  J.,  1915,  26. 

'  Foam  for  the  treatment  of  textile*  ;  Production  of— 
at  any  desired  temperature.     Process  for  vream 
textiles,  at  any  desired  temperature,  with  oxidismfi 
reducing,  or  inert  gases  in  the  form  of  foam.     Soc. 
de  Teinture  et  d'Appret  ci-dev.   A.  Clavel  and 
F.  Lindenmeyer.     Fr.  Pats.  1S0.397  and  480,39-. 
Dec.  6,  1915. 

■  See  Eng.  Pat,  102,310  of  1916  j  this  J.,  1917,  80 

Process  for  utilising  osier-bark.     Fr.  Pat.  180,037. 
See  V. 


VU.-AC1DS;   ALKALIS;   SALTS;    NON- 
METALLIC  ELEMENTS. 

Sulphuric  acid  from  copper-smelting  gases.  E.  L. 
Larison.  Eng.  and  Min.  J.,  1916,  102,1121-1125. 
Five  important  American  copper  smelting  works 
manufacture  acid  from  furnace  gases.  '1  he  Mom  - 
tain  Copp.r  Co.  (Mococo,  Calif.),  the  \"a<<m< l» 
Copp.  c  i  -.  :  Anaconda,  Mont.),  and  the  Garfield 
plant  (Utah)  us.-  gas  from  McDou  [all  Eurn 
roasting  sulphide  fines.  The  Tennessee  Co] 
Co.     (Copperhill)    and     the     Ducktown    Sulph 

Copper,  and  I. o.    [sabella,  Tenn.) 

blasl  furnaces  in  which  pyritic  smelting  i 

out  with  addition  of   I      6%  of  coke  on  metres,,-. 

ores  carrying  about  30%  of  pyrrhotito,  6  of  pynfc 
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ami  8  of  chalropyrite.  The  normal  composition 
oi  the  gas  from  the  Mast  furnaces  is  SO.  S  0, 
CO,  0—7,  CO  0-8—1,  and  N  84%.  Air  is  admitted 
at  several  points  in  the  acid  plant  by  low-pressure 
blowers  to  furnish  the  necessary  excess  of  oxygen 
without  unduly  diluting  the  sulphur  dioxide 
-Much  skill  and  attention  is  required  at  the  furnaces, 
especially  in  charging,  to  keep  the  quality  and 
quantity  of  the  gas  as  uniform  as  possible.  The 
nitre  consumption  in  the  two  plants  is  6  -  8%. 
All  the  smelters  use  the  chamber  process  because 
it  is  cheaper  and  the  gas  too  impure  for  the  contact 
process;  the  use  of  the  latter  would  involve  the 
removal  Of  moisture,  arsenic,  and  dust. — W.   R-.  8. 

Phosphoric  acid  evolved  in  (he  volatilisation  method 
of  treating  phosphate  rock;  Use  of  the  Colt  nil 
precipitator   in    recovering    — .     \V.    II.    Ross, 

J.  N.  ( la  rot  hers,  and  A.   R.   Merz.      J.  Ind.   Kng. 

('hem..  1017,  9,  26—31. 
tm  the  Cottrell  precipitator  (this  J.,  1911,  HK(7) 
used  in  the  authors'  experiments  on  a  manufactur- 
ing scale  (this  J.,  1916,  1154)  the  sheet  iron  pipes 
ifere  replaced  by  glazed  terra-rot  ta  til,-  pipes, 
within    which    were    suspended    wires    of    Monel 

metal  or  nichrome  wires  weighted  at  the  ends. 
The  exhaust-fan  for  drawing  off  the  fumes  was 
made  of  antimonial  metal,  the  surface  of  which 
was  protected  from  the  action  of  the  phosphoric 

acid  by  a  coating  of  Bakelite  enamel.  Air  was 
admitted  to  the  furnace  through  openings  round 
the  electrodes,  whilst  the  charge  was  introduced 
through  openings  round  other  electrodes.  The 
inck  used  in  the  experiments  was  unground 
Florida  land-pebble  phosphate,  containing  ::2T4% 
of  phosphorus  pentoxide  and  2-2.:i",,  of  fluorine. 
The  amount  of  moisture  in  the  charge  and  in  the 
admitted  air  was  sufficient  to  convert  the  phos- 
phorus pentoxide  into  phosphoric  acid,  and  by 
increasing  or  reducing  the  moisture  in  the  air.  acid 
of  any  degree  of  dilution  could  be  obtained.  When 
the  fumes  were  passed  through  a  bailie  tower  so 
that  the  precipitation  was  made  at  a  low  tem- 
perature, the  acid  first  collected  from  a  charge 
containing  about  1%  of  moisture  had  a  concen- 
tration of  about  00%,  bid  by  reducing  the  flow 
of  ah'  the  concentration  was  increased  to  about 
80%.  By  omitting  the  baffle  tower  and  passing 
the  fumes  directly  into  the  precipitator,  precipita- 
tion of  the  phosphoric  acid  took  place  at  about 
100°  C,  and  the  solutions  obtained  either  with  a 
maximum  or  minimum  (low  of  air  were  more  con- 
centrated than  those  obtained  under  corresponding 
conditions  at  a  lower  temperature  {e.g.,  90  82  and 

95-23%    as    compared     with     63-07     and     80-23% 

respectively).  The  extreme  limits  of  impurities 
found  in  samples  of  phosphoric  acid  (al  out  03%) 
collected  in  the  precipitator  were  as  follows: — 
Sulphuric  acid,   doi   to  0-21;   hvdrofluoric  acid, 

trace  to  0-40;  hydrochloric  acid,  nil  to  II  III  ; 
silica,  0-03  to  0-26  :  calcium  oxide,  nil  Us  0-03  ; 
ferric  oxide  and  alumina,  trace  to  0-06;  arsenic, 
trace  ;heayj  metals,  none  ;  and  residue  on  ignition, 
(ill  to  0-85%.  rjnder  tie-  conditions  of  tin-  pre- 
cipitation tie-  greater  part  of  the  hydrofluoric  and 

sulphuric  acids  present    passed   through  the  pre- 

eipitator  in  the  form  of  gas.      The  phosphoric  a.  id 

collected  when  the  baffle  tower  was  omitted 
contained  a  larger  amount  of  suspended  matter 
and  was  somewhat  coloured  probably  bj  car- 
bonaceous matter  carried  over  with  the  an. 

C.    \.  .M. 

Hydrogen  bromidt  ;    The  absolute  density  of  gast    us 
.   c.  K.  Reiman.   Comptcs  rend.,  1917.  164. 
•14-  16. 

I  m.ti-:i:. mi  nations  oi  the  density  of  gas shydrogen 

bromide  prepared  by  three  different  methods 
gave  as  th.-  result  of  a  large  number  of  experi- 
ments a  mean  value  of  3-6  1 12  grms.  0-002  as  the 
weight  of  a  litre  under  normal  conditions.     Q.  P.  M. 


Salt  ;   "Removal  of  barium  [chloride]  from  brines  used 

in  the  manufacture  of .    W.  \Y.  Skinner  and 

W.   I".  Baughman.    J.  Ind.  Eng.  Chem.,  1017. 
9,   18-20. 

Samiu.ks  of  the  brine  from  different  wells  in  the 
Ohio  River  District  contained  from  61-73  to  85-13 

grms.    of   sodium    chloride,    0-28    to    0-00    grm.   of 

barium  chloride,  and  0-04  to  oil  grm.  of  Ferrous 
bicarbonate  per  litre.  The  brine,  which  has  a 
density  of  8-5  to  in  I!.,  is  concentrated  in  an 
evaporator  to  about  19'  B.,  and  is  then  passed 
through  Alters  into  settling  tanks  containing 
copper  steam  pipes,  whence,  after  concentration 
to  about  20  to  21°B.,  it  is  run  into  a  "draw 
settler."  Here  a  little  salt  is  allowed  to  crystallise 
to  remove  the  last  traces  of  iron  in  suspension, 
and    the    (liar    brine    is    then     drawn    off    to    the 

crystallising  tanks,  or  "grainers,"  which  contain 

a  system  of  copper  steam  pipes.  As  the  salt 
crystallises  more  brine  is  run  in  until  the  con- 
centration reaches  about  30  B.  from  these 
grainers.  in  which  No.  1  or  "Table  and  Pan* 
Salt  "  is  made,  the  brine  is  drawn  oil  into  the 
"bitter  water  grainer,"  when-  it  is  concentrated 
to  38  or  lii  li.  and  yields  Xo.  2  or  ••  off-grade  " 
salt,  whilst  the  final  mother  liquors  are  drawn  off 
and  treat.-. I  for  the  recovery  of  bromine,  and 
calcium  and  magnesium  chlorides.  Samples  of 
No.  1  salt  contained  from  0-0?  to  0-23%  of  barium 
chloride  (calculated  on  the  anhydrous  salt), 
whilst  "off  grade"  salt  contained  from  102  to 
18-52°, ,.  The  "  off  grade  "  product  constitutes 
from  7  to  12",,  of  the  total  salt  produced  by  a 
works,  anl  is  soil  for  the  manufacture  of  ice, 
salting  of  hides,  etc..  but  notwithstanding  its 
dangerous  character,  it  has  not  infrequently  been 
substituted  for  tin-  Xo.  I  salt.  Experiments  on 
the  precipitation  of  the  barium  by  means  of 
sod  inn,  sulphate  showed  that  by  the  addition  of  the 
equivalent    quantity  of  tin-  reagent   only  81-9% 

of  the  total  barium  was  precipitated  from  the 
brine,  whilst  by  the  addition  of  30%  in  excess 
93*7%  "f  barium  was  removed.  The  presence  of 
the  ferrous  bicarbonate,  the  iron  in  which  was 
partially  precipitated  on  aeration  or  boiling, 
promoted  the  subsidence  of  the  barium  sulphate, 
and  for  this  reason  the  sodium  sulphate  solution 
was  added  to  the  brine  before  heating.  In  practice 
the  sodium  sulphate  (salt-cake  free  from  arsenic 
or  lead)  was  dissolved  in  water  and  its  acidity 
neutralised  1>>  the  addition  of  slaked  lime  which 
had  been  rubbed  to  a  paste.  The  calculated 
quantity  of  solution  was  added  to  the  brine 
which  was  then  agitated  by  the  admission  ol 
compressed    air    for    an    hour,    until    the     ferrous 

bicarbonate  was  decomposed.     After  standing  for 

16    hours    practicallj     the    whole    of    the    barium 

sulphate  had  deposited,  and  the  brine  was  readv, 
for  the  evaporator.  After  3j  months'  work  si  ali- 
due  to  calcium  sulpha  t .-  began  to  form  on  the  pi|  ra 
in  the  grainers.  and  it  was  therefore  decided  to 
reduce  the  proportion  of  sodium  sulphate  t.-  the 
amount  equivalent  to  the  barium.  I'nder  th 
conditions   No.    1   ami    No.  2  salts  were  whiter  than 

before  owing  to  more  complete  removal  of  the 
iron.  an. I  thoj  crystallised  more  rapidly  in  the 
grainers.     Tic-     highest     proportion     of     barium 

found    in    No.    2   salt    was   lllili",,.   whilst    a    sample 

of  tin-  mixed  No.  I  and  No.  2  salts  contained  onlj 

li  112",,  'I   barium  sulphate.    The  cost   ol   treatment 

i-  estimated  at  about    I  •  cut  per  barrel,  and   the 
increase. I    value   of   the    product    more   than    ,     m 
pensatcs    for    this.       In    the    works    which    adopted 
this  treatment   about     100 11).  of    barium    sulphati 

per  day  was  obtained  as  a  by-product.     C.  A.  M. 

Vmnwnium  still*:    Exportation  of  ■. 

An  Order  in  Council,  dated  Januarj  19th,  orders 
that  th.-  Proclamation  of  May  10th,  1916,  pro- 
hibiting the  exportation  of  certain   articles    from 
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(he  United  Kingdom,  be  altered  as  follows  : — 
The  heading  "  s  Ammonia  and  its  salts,  whether 
simple  or  compound  (except  ammonium  nitrate, 
perehlorate,  and  sulphocyanide),"  is  deleted  and 
replaced  by  the  headings  " 2 Ammonia  and  its 
salts,  whether  simple  or  compound  (except  am- 
monium nitrate,  perehlorate,  sulphate,  and  sulpho- 
cyanide) "     "  3Sulphate  of  ammonia." 

(Note  :  The  effect  of  this  order  is  to  permit  the 
exportation  of  ammonium  sulphate  to  France 
and  its  possessions,  Russia.  Italy  and  it-;  possessions, 
Spain,  and  Portugal,  and  to  any  other  destination 
not  in  Europe  nor  on  the  Mediterranean  and  Black 
Seas.) 

, ;  mmonium  nitrate  solutions  of  any  desir.ed  strength  ; 

Tables  for  the  preparation  of .     0.  Gautsch. 

©hem.-Zcit.,  1910,  40,  1049—1050. 

Tables  are  given  showing  the  quantities,  by 
weight  and  by  volume,  of  ammonia  solution  of 
concentration  from  9-91  to  :;u:!7f>,,  NH,  (sp.gr. 
o  900— 0-894  at  15°  C.  16°— 27°  E.  at  12-5°  ('.) 
and  of  nitric  acid  of  concentration  from  10-68  to 
98-90%  HNOj  (sp.gr.  1-060—1-514  at  15°  t '., 
-17—48-99°  B.  at  15c  C.)  to  furnish  1  grin,  of 
ii  mmonium  nitrate.  The  following  figures  have 
been  selected  from   the  tallies  : — 


Attempts  to  prepare  magnesium  cyanide  and 
glucinum  (beryllium)  cyanide  were  unsuccessful  ; 
and.  as  regards  yield,  the  synthesis  of  aluminium 
nitride,  was  unaffected  by  working  under  high 
pressure,  no  cyanide  being  formed. — F.  SoDN. 

Ammonium  silicate.     E.  Schwarz.     Ber.,  1916.,  49, 
2358—2364. 

IIydrated  silica  was  slowly  dissolved  by  3  N 
ammonia  solution  at  18°  C.  until  a  maximum 
concentration  representing  about  l/50th  of  that 
required  for  the  conversion  of  all  the  ammonia 
into  metasilicate  was  reached.  On  heating,  the 
silica  dissolved  more  rapidly,  but  the  solutions 
obtained  were  opalescent,  and  the  solubility 
varied  with  the  degree  of  hydration  and  character 
of  the  silica  used.  The  formation  of  ammonium 
silicate  was  however  proved  by  the  steady  rise 
in  electrical  conductivity  which  accompanied 
solution.  Ammonia  solution  had  no  appreciable 
effect  on  finely  powdered  quartz  at  the  ordinary 
temperature,  but  anhydrous  amorphous  silica 
underwent  slow  hydration  and  therefore  dissolved. 
Tetraethylammonium  metasilicate  was  obtained  as 
a  white  amorphous  hygroscopic  mass  by  dissolving 
hydrated  silica  at  80  ('.  in  a  10%  solution  of 
tetraethylammonium  hydroxide  and  evaporating 
the  solution  in  a  vacuum  desiccator. — F.  SoDN. 


.  lw)  ' 

solution. 

2-2385 

o-n.-n 

1-6716 
1-7590 

0-940 
1-3625 

1-449;-. 

0-030 

1-1425 

L-2285 

0-020 
0-0701 
H  112 

0-010 

0-900 

0-7517 
0-8352 

0-894 

Amount  required  for  1  grni   amm  mium  nitrate 

D-7IH2 

Nitric  acid  solutio 

ii. 

,  15°  C 

Required  for  1  grm. 

ammonium  nitrate     |  6™s' 

1-060         1-120 
7-3693       3-8905 
6-9522      3-4736 

1-180 

2-0780 
2-2702 

1-240 

1-6577 

1-300 

L-6573 

1-2749 

1-360 

1-3671 

1-0052 

1-430 

1-1276 

0-7941 

1-480 

0-9140 

0-6180 

1-514 

0-7958 

0-5256 

Seaweeds  \j  Japanese ].     K.  Miyama.    Kogvo- 

Kwagaku-Zasshi.    1916,    19,   1044—1065. 

In-    Yez.o    different    species    of    Laminaria    and 
i  rthrothamnus  are  c<  illected  for  use  as  edibles  and  in 
,|uantities  as  raw  material  for  iodine  manu- 
re ;  potassium  salts  are  also  obtained  as  a 
by-product.     The  cost  of  potassium  chloride  from 
seaweed  is  less  than  £4  per  ton.     Some  of  these 
i  ds  are  rich  in  iodine,  e.g.,  A.  bifidus,  Eupr. 
contains  0-6%  on  the  dry  weight.     Near  the  coast 
of  Saghalin  seaweeds  are  as  abundant  as  in  Yezo 
and     equally     rich     in     iodine.     Other     varieties 
commonly  used  as  a  source  of  iodine  are  Ecklonia 
cava  and  E.  bicyclis.      Kelp  made  from  seaweed  in 
Japan  is  not  porous,  but  obviously  over-roasted. 
According  to  experiments,  the  seaweed  may  lose 
12-5%  <if  its  iodine-content  by  unsuitable  roasting. 
i  produces  1700  tons  of  potassium  salts  per 
annum,    or   about    one-fourth    of    the    total    con- 
sumption, but  the  proper  utilisation  of  the  sea- 
weed gathered  should  afford  over  6000  tons. 

—J.  F.  B. 

■   ia    ides  [of  the  alkali  and  alkaline-earth  metals]; 
thesis  of — : — -i';i  the  electric  pressure-furnace. 
IV.     Reactions  at  high  pressures.     A.   Stabler. 
Ber.,  1916,  49,  2292—2294. 

Mixtures  of  alkali  carbonate  and  carbon,  heated 
in  the  presence  of  I  Ltrogen,  at  t>0  atmos.  pressure, 
in  the  author's  high-pressure  electric  furnace 
(this  J.,  1913,  789),  furnished  a  product  containing 
al  least  74%  of  alkali  cyanide  (yield  95%),  and 
lithium  cyanide  was  obtained  by  the  same  method 
i%  yield,  whilst  a  product  containing  about 
7  1%  of  barium  cyanide,  with  no  appreciable  pro- 
portion of  cyanamide,  was  similarly  prepared  from 
barium  oxide,  the  5  i  Id  of  cyanide  being  over  80%. 


Iron  ammonium  alum  ;  Hydrolysis  of 
Eae.    Cheni.  Soc.  Trans 


-.    W.  N. 
1916,  109,  1331—1339. 


The  precipitate,  formed  by  hydrolysis,  which 
separates  on  keeping  a  solution  of  iron  ammonium 
alum,  has  been  shown  to  have  the  composition 
2Fe20:„S03.  The  intensity  of  the  colour  of  iron 
ammonium  alum  solutions,  alone  and  in  the 
presence  of  other  substances,  such  as  sulphuric 
acid,  ammonium  sulphate,  sucrose,  potassium 
chloride,  and  alcohol,  has  been  measured,  and  is 
shown  to  be  in  agreement  with  the  supposition 
that  the  colour  is  due  to  the  presence  of  a  soluble 
form  of  the  above  basic  sulphate.  On  adding 
concentrated  sulphuric  acid  to  a  solution  of  the 
alum,  a  white  precipitate  is  formed  which  is  found 
to  be  the  anhydrous  alum.  Several  density  deter- 
minations of  aqueous  iron  ammonium  alum 
solutions  are  recorded. — B.  N. 

Compounds    formed    by    the  '/ion    of   glacial 

acetic  acid  and  ferric  chloride;    Constitution  oj 

.    E.  Weinland  and    K.  Kessler.    Tubinger 

Chem.  ties..  June.  1916.  Chem.-Zeit..  1916. 
40,  1002. 
On  dissolving  Eerric  chloride  in  a  small  amount 
of  glacial  acetic  acid  the  compound  Fe(OB  ,.COO)« 
Cl+2-2511  .<>.  is  formed,  whereas  when  much 
acetic  acid  is  present  the  product  has  the  composi- 
tion, 1'eM'll, .<(><>),  0-25CH.COOB  07.-.II.O. 
In  both  compounds  the  complex  hexa-acetato- 
dihvdroxvferri  cation  is  presenl  (Ber.,  1909, 
42,"  3881)  since  the  concentrated  aqueous 
solution-    yield    th  'ristic   platinochloride 

of  that  cation.  Treated  with  alcohol  both 
salts   vield    a    new   red    rhoi  M»d, 

|Fe,(CB  ,COO)  (Oil),]  (FeCl),  I  5  r.ll  nit  ll,0. 
whilst  when  crystallised  from    ■  littlt  both 
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form  the  chloride  i  f  the  hexa-acetato-triferric 
base  [Fes(CH,COO),(OH)a]CH  7HtO.  An  analo- 
gous compound  also  separates  from  ;i  concen- 
i  rated  aqueous  solution  of  1  mol.  of  Eerric  chloride 
and  1  mol.  of  sodium  acetate,  while  a  solution  of 
1  mol.  of  ferric  chloride  and  -  mols.  of  sodium 
acetate  yields  the  above-mentioned  chloride  of  the 
hexa-acetato-triferric  base. — ('.  A.  -\1. 

Refractory  oxides.    I!.  B.  Sosman.  .T.  Ind.  and  Eng. 
Chem.   L916,  8,  985     990. 

The  author  quotes  the  melting  points  of  silica, 
alumina,  magnesia,  lime,  and  ferrosoferric  oxide 
previously  determined  b\  ('.  W.  Kanolt  this  J., 
1913,  1155)  and  reproduces  the  phase  rule  diagrams 
of  all  possible  two  and  three-component  systems 
made  from  the  foregoing  oxides  and  ferric  and 
ferrous  oxides.  He  concludes  that  the  stable 
compounds  of  the  oxides  with  each  other  are  all 
made  up  of  these  oxides  in  simple  proportions, 
usually  1  :  1  or  13:  1  and  that  the  stable  com- 
pounds are  molecular  compounds  of  the  oxides 
(Werner's  compounds  of  the  second  and  third 
order).  He  suggests  that  certain  compounds 
which  exist  in  the  crystalline  state  may  be  entirely 
dissociated  when  converted  into  the  liquid  or 
glassy  state.  "The  maximum  melting  points  in 
all  of  the  systems  are  those  of  the  pure  stable 
compounds,  and  the  highest  melting  points  are 
those  of  the  pure  oxides,  Al2()3,  CaO,  and  AlgO, 
so  that  the  addition  of  any  substance  to  a  refractory 
oxide  will  lower  its  melting  point.  Kaolinite 
All03,2SiOE,2H,C,  is  not  the  hydrate  of  any  high 
temperature  compound  and  when  heated  it 
1. leaks  up  into  a  mixture  of  ALNiO  and  Si()2  with 
a  softening  point  below  that  of  either  constituent. 
i.e.,  below  1625°  C.  If  alumina  is  added  to  a  pure 
kaolin  to  make  a  mixture  equivalent  to  Al,Si()s. 
sillimanite  will  form  and  will  not  melt  below 
ISlo"  C.  The  formation  of  this  compound  is  the 
basis  of  the  manufacture  of  Marquanlt  porcelain. 
.Magnesia  spinel,  Mg<  >.AI  .<  > ,,  Ls  a  similar  product ; 
it  melts  at  2135':  ('..  and  its  eutectics  with  BlgO 
and  Al.O,  melt  respectively  at  2030  ('.  and 
1925°  C.  Fused  silica  or  '"  quartz  glass  "  is  only 
stable  above  the  melting  point  of  eristobalite 
(1625' O.).  Below  this  temperature  it  tends  to 
crystallise  (devitrify).  lint  as  the  high  temperature 
form  of  eristobalite  has  the  same  density  as  the 
glassy  form,  the  material  remains  transparent  and 
homogeneous  and  only  breaks  up  into  the  familiar 
devitrilied  mass  when  passing  the  a— 6  inversion 
point  at  200°-  27r."  ("'.  Future  progress  in  the 
use  of  refractory  oxides  must  follow  two  principal 
lines:  (1)  control  of  the  purity  of  the  materials 
and  (2)  accurate  control  of  high  temperatures. 

—A.  B.  8. 

Hydrogen-oxygen  mixiun  s  :  <  'atalysis  of at  the 

ordhian/  temperatun  by  moist  contact  substances. 
K.  A.  i  I  of  ma  nn  and  R.  Kbert.  Iter.,  1916,  49, 
2369-  2389. 

The  catalysis  of  a  gaseous  mixture  of  oxygen  and 

hydrogen  brought  about  by  the  action  of  contact 
substances  moistened  with  aqueous  solutions 
(see  llofmann  and  Schneider,  this  .!.,  1916,  45) 
is  shown  to  be  an  electrochemical  process,  similar 
in  character  to  that  taking  place  in  a  Groves'  gas 
battery.  It  is  supposed  that  parts  of  the  contact 
surface  (of  palladived  or  platinised  earthenware) 
are  converted  into  oxygen  electrodes  and  parts 
into  hydrogen  electrodes  bj  contact  with  the 
gases.  With  surfaces  of  platinum,  iridium,  or 
palladium,  the  activity  of  the  oxygen  develops 
very  slowly  as  compared  with  t  hat  of  tne  hydrogen, 
and   hence,  since  the-  rate  of  catalysis  depends 

on  tie'  product,  of  these  activities  (tliat  is.  on  the 

E.M.F.  of  tin-  system),  tin-  maximum  effect  is  only 

reached  bj  employing  more  than  on,-  contact 
substance,  so  as  to  secure  rapid  activation  both 


of  oxygen  and  hydrogen.  The  best  results  were 
obtained  by  using  a  palladium  film  (on  earthen- 
ware) in  conjunction  with  small  quantities  of 
finely    divided    palladium    (reduced    by    hydrogen 

from  palladous  chlorido  solution),  in  presence  of 
sodium  bicarbonate  solution.  With  such  com- 
bined catalysts,  the  extent  of  the  action  is  far 
greater  than  with  both  catalysts  working  singly. 
Under  the  most  favourable'  conditions,  about. 
70  e.e.  of  u,as  was  catalysed  in  10  minutes  with 
15  Sep  cin.  of  contact  surface  A  palladium  lihn 
alone'  gave  the  highest  figures  iii  an  acid  solution, 
which  raises  t  he  oxidat  ion  potential  of  t  be  oxygen, 
and  the  effectiveness  of  the  catalyst  was  increased 
by  charging  it.  with  oxygen,  but  no  rise  in  activity 
was    induced    by   adding   an   oxygen-carrier. 

P.  SODN. 

Metallographic  investigation  of  the  system,  antimony 
sulphide  mill  cuprous  sulphide.  Chikashige  and 
Yamauchi.     Sec  X. 

Ionisation  of  sulphuric  acid  and  normal  potassium 
sulphate  in  aqueous  solutions  of  medium  concen- 
tration.     .Muller.      See  XI. 

He  marls  on  certain  electrolyses.     Muller.     See  XI. 

Use   of   diphenylamine   and   diphenylbemidine   for 

colorimetrie  determinations.     Smith.     See  X  X  1 1 1 . 

Patents. 

Hydrochloric  acid  :  Process  for  the  manufacture  of 

pure .     M.   Lucron  and  ('.    E.    Riche.     I'r. 

Tat.   180,247,  Nov.   Kb   1915. 

The  impurities  of  ordinary  commercial  hydro- 
chloric acid,  consist .ing  of  iron,  arsenic,  antimony, 
sulphurous  acid,  and  anhydride',  can  be  removed 
by  treatment  of  the  acid  with  persalts.  notably 
permanganates.  The  impurities  are  thus  eon- 
verted  either  into  insoluble  ct  impounds,  or  into 
non-volatile  compounds  not  carried  away  under 
the  conditions  of  operation.  The  process  can  be 
applied  in  the  ordinary  corns.,,  of  manufacture  SO 

as  to  yield,  directly,  a  pure  acid.— J.  I?.  ('.  K. 


Sulphuric  acid  :  Manufacture  of 


L.  Laufer. 


Fr.  Pat.    181,131,  Mar.  7,  191f> 

The  gases  escaping  from  the  Gay-Lussac  towers 
are  treated  with  water  sprays  or  the  like  to  absorb 
acid  fumes,  etc.,  and  the  water  containing  the 
recovered  products  is  introduced  into  the  acid- 
making  system.     T.  II.  B. 

Ammonia  from  coke  :  Process  for  production  of  — . 
J.  G.  Aarts,  Dongen,  Holland.  Eng.  Tat. 
101,154,  Aug.  s.  L916.  Under  Int."  Com.. 
Aug.  lb   1915.     (Appl.  No.  11,202  of  1916.) 

A  hot  mass  of  coke, after  its  discharge  from  the 
carbonising  chamber,  is  exposed  over  its  whole 
length  and  at  b  >th  sides,  to  jets  or  streams  of 
steam,  preferably  superheated,  directed  towards 
the  middle  of  the'  mas-,,  under  constant  conditions 

of  quantity,  velocity,  and  temperature,  both  for 
the  steam  and  coke.     The  ammonia  is  recovered 

in  any  known  manner  l>\  the  aid  of  hoods,  con- 
nected if  desired  with  suction  apparatus.  The 
velocity  and  quantity  of  the  steam  should  bo 
regulated    in    accordance    with    the    velocity   and 

temperatui I    the    coke,    so    that    a    sufficient 

quantity  of  nascent  hydrogen  is  formed  to  give 
the  maximum  yield  of  ammonia,  and  that  the 
temperature  of  the  coke  is  reduced  sufficiently  to 
prevent   as  far  as  possiiile  decomposition  of  the 

ammonia  formed.     In  man]  'S,  especially  when 

the  coke  is  moving  alowly,  the  steam  is  introdu 
intermittently.     J.  B.  0.  K. 
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Sodium  bicarbonate  and  ammonium  nitrate  :  Process 

of  Manufacture  of .     F.    Ricard.     Fr.   Pat. 

480,082,  Oct,  20,  3  915. 
The  process  is  based  upon  the  wart  km  between 
ammonium  bicarbonate  and  sodium  nitrate,  and 
yields  sodium  bicarbonate  and  ammonium  nitrate. 
One-third  of  the  sodium  nitrate  is  left  undecom- 
posed  in  the  mother  liquor,  together  with  ammon- 
ium nitrate.  The  patent  covers  several  alternative 
methods  and  apparatus  for  carrying  out  the 
reactions,  and  for  separating  the  salts  from  the 
mother  liquor.  The  ammonium  bicarbonate  and 
sodium  nitrate  may  be  allowed  to  react  under 
pressure  at  50  ('.  in  the  presence  of  only  a  small 
amount  of  water,  or  a  saturated  solution  of  the 
one  salt  may  be  allowed  to  ait  under  the  same 
•  onditions  as  regards  tempera turc  and  pressure, 
upon  the  other  salt  in  the  dry  state.  The  dried 
salt  mixture  obtained  from  the  mother  liquor  is 
treated  with  hot  water,  which  dissolves  ammonium 
nitrate  in  preference  to  sodium  nitrate,  and  the 
refined  salt  obtained  by  recrystallisation  of  this 
solution,  is  extracted  with  cold  water,  to  remove 
sodium  nitrate.  The  residual  ammonium  nitrate 
can  be  separated  and  dried  by  filtering  under 
pressure  of  hot  air.  In  order  to  facilitate  the 
extraction  of  the  raw  or  refined  mother  liquor 
salt  by  cold  water,  the  latter  is  passed  repeatedly 
t  hrough  the  salt  by  means  of  a  pump,  a  jet  of  com- 
pressed air,  or  some  mechanical  form  of  agitator. 

—J.  B.  C.  K. 


Ammonium    nitrate;    Manufacture   of 


P.   L. 


Huliu.     Fr.    Pat.    4S0,150,     Feb.     11,     1915. 

An  aqueous  solution  of  calcium  nitrate  obtained, 
e.g.,  by  the  electric  arc  process  of  fixing  atmo- 
spheric nitrogen,  is  allowed  to  react,  with  ammon- 
ium sulphate  at  a  temperature  of  120°  C.  or 
higher.  The  solutions  are  preferably  raised  to 
this  temperature  separately,  and  the  preliminary 
heating  and  the  reaction  are  effected  under 
pressure  in  a  series  of  autoclaves.  The  apparatus 
may  be  applied  to  other  reactions  at  high  tem- 
peratures under  pressure,  notably  those  producing 
a  precipitate  of  calcium  sulphate. — J.  B.  C.  K. 

Ammonium  chloride  ;  Direct  process  of  manufacture 

of from    chlorine,    nitrogen,    and    hydrogen. 

C.  L.  Mayer.     Fr.  Pat.  480,232,  Nov.  15,  1915. 

A  mixture  of  hydrogen,  nitrogen,  and  chlorine 
gases  in  definite  proportions  by  volume,  is  sub- 
mitted to  the  action  of  the  silent  electric  discharge. 
In  order  to  facilitate  the  reaction  and  to  remove 
the  products  before  decomposition  can  occur 
owing  to  its  reversal,  water  or  steam  is  injected 
under  pressure  into  the  chamber  in  which  the 
reaction  occurs.  The  following  proportions  are 
given  as  suitable  for  the  process  :  — nitrogen  1  vol., 
hydrogen  4  vols.,  chlorine  1  vol. — J.  B.  t'.  K. 

Sodium    perborate  ;     [Electrolytic]    manufacture    of 

.     Deutsche  Gold-  und  Silber-Scheideanstalt 

vomi.  Roessler,  Frankfort,  Germany.  Eng. 
Pats.  (A)  100,154,  Mar.  2,  1910.  Under  Int. 
(  'onv..  .Mar.  10,  1915.  (Appl.  No.  3184  of  1910.) 
(b)  101,020,  Mar.  2,  1916.  Under  Int.  Conv., 
Sept.  24,  1915.  (Appl.  No.  3186  "f  1916.) 
Additions  to  Eng.  Pat.  100.15:?  of  1910  (this  J., 
1917,  83.) 

(a)  In  the  preparation  of  sodium  perborate  by 
electrolysis  of  a  solution  of  alkali  carbonate  and 
alkali  borate,  the  solution,  which  may  be  saturated 
or  not  with  borax,  is  kept  saturated  with  alkali 
i  arbonate  by  maintaining  the  latter  as  a  "  bottom 
substance"  (solid  phase),  (b)  During  electro- 
Lysis  under  the  above  conditions,  a  substance  or 
mixture  is  added  which  «ill  produce  on  the 
cathode  a  precipitate  lowering  the  reducing 
action.     Chromic    acid    may    be    used    for    this 


purpose,  and  such  of  its  salts  the  base  of  which 
does  not  decompose  alkali  perborate,  e.g.,  chroni- 
ates  of  alkali  and  alkaline  eartb  metals,  including 
magnesium,  aluminium,  beryllium  (glucinum),  etc. 
Other  alkaline  earth  salts  may  also  be  used.  With 
chromic  acid  0-5  grm.  per  litre,  and  with  calcium 
chloride  1  grm.  per  litre  may  be  used.  Protective 
colloids,  e.g.,  albumin,  starch,  gum  arabic,  &c, 
may  also  be  introduced  to  increase  the  action  of 
the  added  chromic  acid  or  salts. — T.  H.  B. 

|  Iodine  ;    Direct  method  of  extraction  of  from 

green  sea-weed,  V.  Vincent.  Fr.  Pat.  480,014, 
Oct.  16,  1915. 
Green  sea-weed  is  extracted  in  the  undried  state 
with  a  solution  of  aluminium  sulphate,  preferably 
in  sea  water,  and  slightly  acidified,  which  has 
the  property  of  dissolving  the  alkali  iodide  from 
the  weed,  while  lea\  ing  undissolved  the  gelatinous 
organic  matters.  The  solution  of  alkali  iodide 
is  treated  with  copper  sulphate  and  with  sulphur 
dioxide  or  sulphites,  and  the  precipitated  cuprous 
iodide  is  separated  from  the  solution  by  centri- 
fugal force.  An  alternative  method  of  extraction 
is  to  use  a  solution  of  iron  sulphate  for  lixiviating 
the  dried  sea-weed. — J.  B.  C.  K. 


Sulphur  dioxide;    Synthetic  manufacture  of  . 

K.  P.  Pictet.  Fr.  Pat.  480,294,  Nov.  22,  1915. 
Sulphur  or  pyrites  is  burnt  in  a  special  furnace 
by  means  of  pure  oxygen,  and  to  prevent  the 
formation  of  products  other  than  sulphur  dioxide, 
the  oxygen  is  mixed  with  sulphur  dioxide  before 
coming  in  contact  with  sulphur,  and  cooling  coils 
are  embedded  in  the  walls  of  the  furnace  to  moder- 
ate the  temperature.  A  baffle-plate  is  fixed  longi- 
tudinally in  the  furnace  to  divert  the  gaseous 
stream  in  a  suitable  manner.  A  compressor  and 
exhauster  are  used  to  work  an  injector  for  mixing 
the  oxygen  with  the  sulphur  dioxide  produced  in 
the  process  before  bringing  it  in  contact  with  the 
sulphur.  Sulphur  is  kept  in  slight  excess  during 
the  process  so  that  all  the  oxygen  is  consumed. 

— T.  H.  B. 

Zinc  sulphate  ;  Production  of from  sinciferous 

minerals.  E.  Ferraris.  Fr.  Pat,  480,499,  Dec. 
21,  1915.  Under  Int.  Conv.,  Dec.  7,  1915. 
The  roasted  and  desulphurised  ore  or  natural 
zinc  oxide  is  treated  with  sulphur  dioxide  pro- 
duced, e.g.,  by  the  roasting  of  a  sulphide  ore, 
and  the  precipitated  zinc  sulphite  is  treated 
with  moist  air  to  convert  it  into  sulphate,  which 
is  dissolved  by  lixiviation  with  pure  or  acidulated 
water.  The  two  stages  of  the  process  may  be 
combined  in  one  operation,  treating  the  roasted 
ore  with  sulphur  dioxide,  together  with  air 
and  moisture  (or  steam)  in  such  a  way  as  to  pro- 
duce directly  zinc  sulphate,  the  residue  beiny. 
afterwards    extracted    with    acidulated    water. 

— T.  H.  B. 

"  Mixed  cream  of  tartar  "  [potassium  and  sodium 
bitartrates]  and  "soda   cream  of  tartar"   [sodium 

bitartratc]  ;      Industrial      preparation      of     . 

T.  Gladysz.  Fr.  Pat.  480,020,  Mar.  12,  1915. 
Crude  tartar  is  treated  with  hydrochloric  acid, 
the  acid  solution  is  partially  neutralised  with 
lime  or  calcium  carbonate,  the  precipitate  of 
potassium  and  calcium  bitartrates  is  separated 
and  boiled  with  sodium  carbonate  solution,  the 
resulting  solution  is  decolorised  with  animal 
charcoal,  and  treated  with  a  mineral  acid  to  pre- 
cipitate a  mixture  of  sodium  and  potassium  bitar- 
trates ("mixed  cream  of  tartar").  By  exact 
neutralisation  of  the  first  mother-liquors  with 
calcium  carbonate,  decomposition  oi  the  pre- 
cipitated calcium  tartrate  by  sodium  carbonate, 
and  treatment  of  the  lye  as  described  above,  a 
crystalline  precipitate  of  sodium  bitartratc  (  soaa 
cream   of   tartar  ")   is   obtained. — T.  11.  1$. 
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Carbon    dioxide  :     J'rocess   for   absorption    of  

from     gaseous      mixtures.         Na&mL    Venooi- 
tap  Anton  Jurgens'  Vereenigde    F&brieken. 

i'Y.    Pat.    -1X0.77  1.    .Ian.    L'(i.    19lt>.      Under   Int. 
Oonv.,  Nov.  8,    L916. 

The  gaseous  mixture  is  led  into  a  ttion  capable 

of  absorbing  carbon  dioxide,  and  which  can  be 
afterwards  regenerated  by  boiling.  The  solution 
is  one  of  alkali  carbonate  in  which  magnesium 
hydroxide,  or  a  highly  basic  carbonate  of  magnesia 
or  a  mixture  of  these  compounds,  is  held  in  sus- 
pension. This  solution  is  obtained  by  adding  an 
excess  of  a  solution  of  an  alkali  carbonate  to  o 
of  a  magnesium  salt,  and  afterward-  boiling  for 
somo  time. — T.  II.  B. 

Alumina    and    hydrochi  ydtaneous 

production  o)     — .     L.  G.  Patrouilleau.   Fr.  Pat. 
181,106,  Mar.  ■_'.  1916. 

silico-au  mimi  m.  produced  by  reduction  of 
sHifiious  bauxite  in  an  electric  furnace,  is  heated 
to  dull  redness  in  a  refractory  vessel,  and  chlorine 
is  brought  hit"  contact  with  it.  A  mixture  of 
the  chlorides  of  aluminium  and  silicon  results, 
which  is  led  into  suitable  condensers,  the  excess 
olorine  which  accompanies  it  being  led  away 
and  used  again.  Subsequent  treatment  of  Hie 
chlorides  is  based  on  the  tacts  that  silicon  chloride 
decomposes  in  aqueous  solution  into  silica  and 
hydrochloric  acid,  whilst  the  very  soluble  alum- 
inium   chloride     decomposes    only     after    total 

evaporation  of  its  solution  and  roasting  of  the 
residue  at  a  red  beat,  t  hen  becoming  converted 
into  alumina   and   hydrochloric   acid.     -T.  II.  IS. 

Oxygen  compounds  of  metals  or  metalloids  and 
carbonaceous  substances :  Manufacture  of  an 
intermediate  product  for  «sc  in  processe.  based  on 
healing  together [e.g..  in  production  of  cal- 
cium carbide].  Albj  United  Carbide  Factories, 
Ltd.,  and  K.  HyUand.  Fr.  Pat.  180,020,  Oct.  is. 
1915.  -Under  Int.  Conv.,  Oct.  31,   191  I. 

See  Eng.  Pat.  I  1,486  of  1915  ;  this  J.,  L916,  903. 
The  process  may  be  applied  to  other  oxygen  com- 
pounds of  metals  or  metalloids,  besides  I 
and  the  product  may  bo  used  in  the  manufacture 
of  metals,  alloys,  nitrates,  silicates,  cyanides, 
and  cyanamidos,  as  well  as 

Sulphuric   arid  ;    Process  and   apparatus  for   the 

L.  P.  Basset .  Paris. 
Eng.  Pat.  100,597,  May  31,  1910.  Undei  Int. 
Conv.,  May  31,  1915.    (Appl.  No.  7724  of   1916.) 

-      I  ,S.  Pat.  1,197,331  of  1916;  this  J.,  1916, 1058. 

Carbon   dioxith  :     Process    of  absorbing from 

gaseous  mixtures.  Naaml.  Vennootschap  "Ant. 
Jurgens'  Vereenigde  Fabrieken,"  Oss,  The 
tfetherland  .  Eng.  Pat.  102,138,  Feb.  16,  1916. 
Under  Int.  Conv.,  Nov.  8,  1915.  (Appl.  No. 
3331  of  1916 

See  Fr.  Pat.   180,774  of   1916;    preceding. 

Ammonium  phosphate;    Manufactun  of  acid . 

W.  Wollcnwober,  Bochum,  Germany.    (J.S.  I'at 
1,208,877,  Dec.l9,1916.Dateofappl.,0<  t.19,1915. 
Eng.   Pat.  8037  of  1915  ;    this  J.,  fQie,  737, 

■  mill  :     a pparatus 


Nitrogen  compounds;   Apparatus  for  production  of 

.     c.    Crauss,  Cologne-Braunsfeld,  and  P. 

stahelin.  Knapsack,  Germany.  (J.S.  Pat 
1,211,181,  Jan. 2,  l917.Dateofappl.,Mar.26,1915. 

Si  1;  Fr.  Pat.  464,750  of  1913;   this  .L.  1914,  549. 

Zinc  sulphate  or  other  :inc  compounds  :  Manu- 
facture of- from  :ine  ores.      15.   1>.    I.lopart. 

Fr.  Pat.  isn. sis.  Feb.  2,  L916.  Under  Int. 
Conv.,  Apr.  2.  1915. 

See  U.S.  Pat.  1.1  12,795 of  1915  :  this  J..  1915,834. 


■from  sulphur 


Sulphur:     Recovering  elemental- 
gases,   \\ .  F.  Lamoreaux,  Isabella.  Tenn.,  UiS*.  \. 
Eng.   I'at.   16,543,  Nov.  23,   1915.     Under  Int. 
Oonv.,    Feb.  8,   1915. 

See  U.S.  I'at.  1,169,726 of  1916  :  this  .1..  1916,  309. 

Sulphur;    Recovery  of from  sulphurous  go 

YV.  P.  Lamoreaux.    Fr.  fat.  (so.:;!:..  No 
1915.    Under  Int.  Com..  Feb.  8,  191.'. 

s.okF.s.  Pat.  l,169,726of  1916;  this  J..  1910,309. 

Oxygen  from  air  :   Apparatus  for  extraction  of- . 

H.    FUippo,    P.    Schoonenberg,    and     .Naaml. 
Vennootschap  Philips'  Gloeilampenfabriek.     Fr. 

I'ai.  isn. 01:,.  Feb.  in.  1916.    Under  Int.  Com., 

(let.    16,    191.",. 

See  Eng  I'at.  101,860  of  1916  ;    this  J.,  1917,  32. 

Automatic  pulsometer  for  raising  liquid*,  especially 
.    Fr.  Pat.   180,861.     Sa   1. 

Process  for  producing  a  water-softener.     U.S.  Pat. 
1,207,820.     Sn    XTXrc. 


VIII— GLASS ;  CERAMICS. 


Bricks :     Yelloio 


1  .    \. 


Keane.     ,r.   Phys. 
19  to.  20,  734—760, 


L. 
Block,  Marmaroneck,  N.Y.    U.S.  Pat.  1,210,141 

i>ee.  26,  I9iii.    Date  of  appl.,  Dec.  l',  1912. 

'■I'r.  I'at.  444,688  of  1912;   this  J.,  1912,  111::. 

Alkaline  camp ds ;    Metho  lucing  soluble 

.     1'.   Kallmann.  Godegard,  Sweden,     l.s 

I'at.   I  209,201,   Dec.   19.   1916.     Date  of  apDi. 

Vlay    l:::.     191  I. 

SRB.Eng.  Pat.   12,136  ol    191  I  ;  this  .1..   1915,  138. 


Chem. 

It  has  been  found  that  the  yellow  colour  of  bricks 
is  due  to  ferric  oxide  in  a  very  ftnelj  divided 
form  (not  to  compounds  of  the  latter  with  lime 
in-  silica);  when  the  ferric  oxide  j,  in  a  . 
condition  'he  colour  of  the  bri<  ks  i-  red.  Alumina 
appeals  to  be  I  he  important  peptising  agent  in 
bricks,  which  are  yellow  when  the  ratio  of 
free  alumina  to  iron  is  high  :  lime  acts  indirect  ly 
bj      setting     free     .alumina.  Anhydrous     yellow 

ferric  oxide  lias  never  been  obtained  in  the  pure 
state,    bui    ii    is  stabilised    by   other  subs! 
The  buff  colour  of  t  he  producl  obtained  by  igniting 
aluminium  hydroxide  containinga  small  percentage 
of  ferrous  hydroxide  is  undoubtedly  due  to  ferric 

oxide,    as    also    is    the    yellow     colour    of    slighth 

impure  quicklime.  Claj  deposited  in  the  presence 
of  organic  matter,  and  therefore  likclj  to  contain 
very  finely  divided  iron  oxide,  may  burn  to  a 
bull'  colour  without  (lie  lime  or  alumina  content 
being  high.  As  agglomeration  increases  with  the 
temperature,  yellow  bricks  might  be  exp  <t  d 
to  turn  red  if  heated  sufficiently  :  but  the  peptis- 
ing action  of  alumina  also  with  the 
temperature,  and  the  latter  appears  to  be  the 
predominating  factor,  since  red  bricks  become 
paler  or  even  buff  when  n  heal  id.  Tho  changes  oi 
colour  which  result  fro,,,  id,,  heating  of  yellow 
bricks  are  complicated  b;  the  dissociation  of  the 
contained  ferric  oxide,  and  heating  in  oxygen 
niggested  as  a  means  oi  eliminating  tin-  factor. 

•     \\.  B.  I     l". 

Glass  and  Optical  Tnstrum 

l  lib 

Refractory  oxides.     Sosinan.     Set  VII. 
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Patents. 

China   clay:    Apparatus  for  drying .     C.    A. 

Battiscombe  and  X.   O.   Walker,  Loudon,  and 

G.     L.     Bates,     Playden,     Sussex.     Bng.     Pat. 

102,784,  May  11,  1916.  (Appl.  No.  '.TIT  of  1916.) 

The  soft  clay  paste  passes  through  a  hopper  and 

forms  a  film,'  Jin.  to  Jin.  thick,  on  an    absorbent 

endless  band,  made  of  canvas,  which  conveys  it 

mgh  a  .-hallow  tunnel  heated  by  steam-pipes 

ii   ed  beneath  the  upper  part  of  the  band.     After 

reaching  the  further  end  of  the  tunnel,  the  clay  is 

loosened  by  a  -   raj  i  r  and  falls  on  to  another  band, 

similarly  heated,  which  conveys  it  again  through 

the  tunnel  and  discharges  it  in  a  dry  state. — A.B.S. 

Refractory  materials  resistant  to  corrosion  ;  Manu- 
facture of .     Mineral  Products  Co.     Ft.  Pat. 

480.491.    Dee.     18,     1915.     Under    Int.    Com.. 
Dec.  21.  1914,  and  Aug.  9,  1915. 

See  Eng.  Pat.  17,447  of  1915  ;  this  J..  HUG,  692. 
The  proportion  of  finely  divided  carbon  specified 
is  from  10  to  30%  of  the  weight  of  alumina.  A 
material  resist  ing  the  action  of  hydrofluoric  acid  is 
Obtained  by  heating  the  products  at  a  high  tem- 
perature. 

Abrasives  :    Manufacture  of for  cleaning  and 

polishing.  Naamlooze  Vermootschap  West 
Borneo  Cultuur  Maatschappij.  Fr.  Pat.  is], 099, 
.Mar.  1,  1916.  Under  Int.  Conv.,  Mar.  1,  1915 
Ax  abrasive,  cleaning,  or  polisliing  material  is 
made  of  acid  salts  of  the  heavy  rnetaLs,  such  as 
ferric  titanate  or  chromate  (ferro -titanic  sand  or 
chrome  iron  ore),  which  have  been  freed  from 
coarse  impurities  by  sifting  and  then  mixed  with 
corundum,  charcoal,  rouge  or  other  abrasive  and 
with  a  bond  such  as  rubber,  oil,  grease,  cement, 
or  clay.  If  great  strength  is  required  (as  in  the 
manufacture  of  grinding  wheels),  the  mixture  may- 
be moulded  and  then  burned. — A.  B.  S. 

Recuperative  kiln.     U.S.  Pat.  1,207,209.    Seel. 


Moll. 


Sec  VI. 

n  i>i  Germany.     [Artificial  seasoning 
..]     Besemfelder.     See  XIII. 


IX— BUILDING   MATERIALS. 

Theory  and  practice  of  the  dyeing  of  icood 
Sec  VI 

Sources  of  rosin  in  Germany.     [ 
of  wood.]     Besemfelder. 

Patents. 

Paving  composition,  and  method  of  producing  same. 
E.  H.  Staber.  Calcutta,  India.  Eng.  Pat. 
13,75:3,  Sept.  27,   1915. 

A  pavement  composition  consists  of  grains  of  a 
mineral  aggregate  of  different  sizes,  graded  so  as 
to  give  the  maximum  density,  and  not  less  than 
4%  of  bitumen.  The  softening  temperature  of  the 
bitumen  is  increased  by  mixing  it  with  an  impalp- 
able powder  so  that  the  paving  material  does  not 
soften  under  the  highest  sun  temperature.  Details 
of  the  method  of  grading,  with  graphs  of  seven 
mixtures,  are  given. — A.  fi.  S. 

Metallic  coating  on  artificial  stones  and  articles  of 
artificial  stone  mass  ;  Process  for  the  production 

of  a  thick  or  compact .     ft.  Welte,  Znaim, 

Austria.     Eng.    Tat.     17,862.    Dec.    21,     1915. 
Under  Int.  Conv.,  Apr.  10,  1915. 

The  surface  of  the  unset  mass  is  strewn  with  a 
powdered  metal,  such  as  had,  tin,  zinc,  aluminium, 
or  their  alloys,  preferably  composed  of  globular 
or  angular  particles,  before  being  subjected  i<>  th< 
final  pressure  in  the  mould  by  which  the  desired 
shaping  is  produced.  A  soft  and  a  less  soft  metal 
powder  may  be  used  in  succession,  or  a  mixture 


of  powdered  metals  or  alloys  may  be  employed, 
with  or  without  a  small  proportion  of  graphite  in 
either  case. — \Y.  E.  P.  P. 


Artificial  stone* ;  Manufacture  of- 


,  J.  Voisem- 
bert  and  F.  H.  K'eudel.  Fr.  Pat.  480,285, 
Apr.  7,  1915. 

Artificial  building  stone  is  made  by  crushing 
or  grinding  natural  stone,  adding  1 — 4  %  of  a 
bond  such  as  felspar,  clay,  ground  glass,  or  quartz, 
and  sufficient  water  to  make  a  stiff  paste.  The 
latter  is  pressed  hydraulically  or  mechanically 
into  the  desired  shapes  and  the  blocks  produced 
are  burned  in  an  electric  or  gas-fired  kiln.  The 
blocks  are  laid  in  a  mortar  made  of  the  same 
materials  together  with  cement  or  lime. — A.  B.  S. 

Magnesian  cement.     E.  Ruch.     Fr.  Pat.  480,338, 
Nov.  27,  1915. 

Magnesias  cement  is  made  by  adding  sufficient 
dilute  hydrochloric  acid  to  calcined  magnesia  and 
inert  materials  such  as  stone,  sawdust,  etc.,  to 
form  a  paste,  and  then  stirring  the  mixture 
vigorously. — A.  B.  S. 


Wood  ;  Bleaching  exotic  - 


P.  E.  Simon.     Fr. 


Pat.  481,155,  June  15,  1915. 

Rose-wood,  violet-wood  (palisander  wood),  or 
other  exotic  wood  is  soaked  in  dilute  nitiic  acid, 
for  about  a  fortnight  if  cold  acid  is  used  or  four 
days  if  the  acid  has  a  temperature  of  40 :  C.  It  is 
then  washed  in  a  stream  of  water  for  a  fortnight 
or  more  until  all  traces  of  nitric  acid  have  been 
removed. — A.  B.  S. 


Lumber;  Treatment  of - 


to  increase  Us  density. 
F.  Pfleumer,  Dresden,  and  H.  Pfleumer,  Losrfa 
witz.   Germany.     Eng.   Pat.   100,792,  June  24, 
1916.     Under     Int.     Conv..     June     25,     1915. 
(Appl.  No.  8916  of  1916.) 

See  Ger.  Pat,  291,94.-)  ,.f  1915  :  this  J.,  1916,  843. 

Cement;  Process  and  furnace  for  manufacture  of 

for  preparing  concrete  of  qreat  strength.     K. 

Longan.     Fr.     Pat,     480,542,     Dec.     9,     1915. 
Under  Int.  Conv.,  Dec.  11,  1914. 

See  Ger.  Pat.  293,124  of  191  I  ;  this  J.,  1916,  9««. 


X— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 


Gold    in    :  upper    matte  :       I  -■• 


R.    E. 


Chase,  jun.     Eng.  and  Min.  J.,  1916,  102,  1139. 

The  method  is  especially  adapted  for  mattes  rich 
in  gold.  One-quarter  assay-ton  is  divided  be- 
tween two  3  in.  scorifiers  containing  35  grms.  of 
test  lead  and  2  grms.  of  silica,  and  a  second  sample 
of  the  same  weight  is  divided  between  a  second 
pair  of  scorifiers,  the  assay  being  run  in  duplicate. 
The  contents  of  the  scorifiers  arc  mixed  and  each 
charge  is  covered  with  35  grms.  of  test  lead  and 
-  grms.  of  borax  glass.  Tin-  lead  buttons  are 
combined  two  and  two,  made  up  in  65  grms.  with 
test  lead,  and  re-scorified  with  2  grms  of  silica. 
The  silver  beads  are  combined  two  and  two  and 
the  assay  finished  in  the  usual  way. — \V.  R.S. 

Mim  ml  ami  mi  lal  production  of  the  United  Stabs. 
En-,  and  Min.  .1..  Jan.  6,  1917. 

The  subjoined  tables  show  the  estimated  amount* 
of  certain  important  metals  and  minerals  produced 
in  the  United  States  in  1918,  together  with  the 
figures  for  191!  and  1915:— 
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Metals. 


Metal 


Init. 


1914 


■ 


1916. 


Topper  (a) 

Ferromanganese 

liold  (fc> 

I  ron      

Lead  (c) 

Nickel  («)  

Quicksilver 

Silver.  (6)    

7inc  (d) 


Pounds 
Long  tons 
I  '..II  u  . 
Long  tons 
tons 
Pounds 
I  laska 

Troj  ounces 
Short  tons 


1,158,581,876 

I-.,  118 

94,531,800 

28,1  17,226 

538,73  - 

..or,:  hi,, 

72  155,100 
862,861 


698,160 

226,957 

101,035,700 

29,916,213 

44.139,826 

it:  21,083 

67,48  i  600 

492,495 


i  'Mi.iiiin.r.Mi 

:!55.356 
92,315,363 
89,484,000 

583,498 

61,675,438 

28,942 

72,8s  :  748 


la)  Production  from  ore  originating  In  the  United  States,     (b)  The  statistics  for  1914  and  1015  arc  the  final  and  those  for  1916  are 
the  preliminary  statistics  reported  jointly  by  the  directors  of  the  Mint  and  the  V  8.  Geological  Survey.     (c)  Production  of  refined  lead 
from  ore  and  scrap  originating  In  the  United  states :  Antimonlal  lead  is  included.     (</i  Total  production  of  smelters,  exeepl  those  tn 
dross  and  junk  exclusively  ;   includes  spelter  derived  from  imported  "re.     (<•)  Import-  ;   for  1914,  1915  and  1  116  Aral  1"  months  ■■>  ■  ■ 
l  his  nickel  is  refined  In  the  United  States  for  the  production  ol  metal,  oxide  and  salt-.    (/)  As  reported  by  I  ,S  Geological  survey. 

Mineral  and  chemical  substances. 


Subst:xnrc. 

Vnit 

1914. 

1915 

1916. 

Short  tons 
Short  tons 
Short  tons 
1  ong  tons 
Barrels 

90,821,507 

422,708,970 

34,555,914 

12,911,897 

265,762  535 

88,912,000 

432,500,000 

41,600,000 

,s  843,804 

281,104.101 

88,500,009 

509,000,000 

54,30tl.(KlU 

8 1 .0115,000 

2\<i.  1100,000 

(n)  The  coal  and  coke  and  petroleum  statistics  are  the  estimate-  ot  the  IS.  ecological  Survey. 


Brass;     The    failure    of .     I.  Microstructure 

and  initial  stress  in  wrought  brasses  of  the  tope 
Cu  00,  Zn  40%.  P.  D.  Merica  and  It.  W. 
Woodward.  U.S.  Bureau  of  Standards,  Techni- 
cal Paper  No.  82.  J.  Franklin  Inst.,  1910,  182, 
803—805. 
As  the  result  of  examining  some  250  samples  of 
used  and  unused  wrought  brass  of  the  above  type, 
the  initial  stresses  in  rods  and  bolts  were  found 
to  vary  greatly  in  distribution  and  magnitude. 
Average  stresses  of  1000 —30,000  and  fibre  stresses 
of  o — 80,000  lb.  per  sq.  in.  wore  obtained  (mainly 
by  the  Hevn  method:  sec  this  .1..  L914,  596); 
and  whereas  the  outside  layers  of  extruded  and 
forged  rods  were  found  to  be  under  compressions! 
strain,  those  of  drawn  rods  were  in  tension.  Some 
of  the  results  obtained  for  typical  materials  are 
given  in  the  following  tabic:  samples  85,  136, 
172,  174,  and  205  were  new,  3  and  100  had  season- 
cracked  in  service,  while  187  and  189  had  been  in 
service  under  moderate  stress  for  months  without 
showing  signs  of  failure. 


5000 — 10,000  lb.  per  sq.  in.,  an  average  initial 
stress  value  of  500  11).  per  sq.  in.  is  a  safe  stress 
limit  for  rods  and  bolts  of  usual  size  ;  and  failure 
is  likely  to  occur  in  cases  where  the  initial  stress 
value,  or  the  sum  of  initial  stress  in  tension  and 
the  tensional  service  stress,  approaches  the  elastic 
limit  of  the  material.  The  initial  stress  in  rods 
is  relieved  by  annealing  for  1 — 2  hours  at  300°— 400° 
C,  at  which  temperature  the  physical  properties 
are  not  appreciably  affected. — W.  E.  F.  P. 

Zinc,   cadmium,   and   mercury;     Vapour   pressures 

of  .     A.    0.    Kgerton.     Phil.    Mag..    1917, 

33,  38—48. 

Tiie  method  employed  bv  Knudsen  (Ann.  Phvs.. 
1909  (4),  29,  179) 'for  determining  the  vapour 
pressure  of  mercury  (depending  on  the  kinetic 
flow  of  molecules  through  small  apertuies  and 
tubes)  was  adapted  to  the  requirements  of  the 
present  investigation,  the  original  procedure 
being  simplified  by  the  use  of  tubes  having 
accuratelv   circular  holes  the  diameters  of  which 


Materia] 

Pi  n  entage 
composition. 

Tensile  strength 
(lb.  per  sq.  in.). 

Percentage 

elongat  ion 
in  2  ins. 

Initial  stress 
(lb.  per  sq.  in.). 

st  re- 

No. 

On. 

Zn.        Sn. 

Vltimate 
strength. 

Proportional 

limit 

Average       Maximum 
stress.       fibre  stress 

in  outer 
layer. 

3 

85 

136 

160 

172 
171 
187 
189 
205 

Manganese  bronze 
Naval  brass     .... 
Manganese  broi  /• 
vf.n  "anese  bronze 

Mnntl  metal    .... 
nesc  bronze 

Nnai  brass     

Manganese  bronze 
-e  bronze 

60-0 

59-4 
60-9 

58-8 

38-6 

o9-:t 
10-7 

u>2 

40-8 
39-0 

078 
0-61 
0-78 

1-63 
0-40 
1-00 

0-5 

0-70 
1-08 

0-02 

lis 

1-50 
1-06 

70.000 

7-. HI  IO 

01,000 

..4.000 

si. mm 

CI. CI  111 

61,600 
B4.600 

17,000 
lrt.CMio 
27,500 
14,000 

36,000 
36,000 
28,700 

21.000 
52, 

. 

40 

44 

28 

(on  3  ins.) 

40 
22 

25,000 

L'.IMItl 
22.O00 

80,000 

4,000 
4.000 

ii.ihhi 

s 

5,000 

44,000     j    Tensloa 

7. >           Teljsioi. 

1 Tension 

81,000     1    Tension 

8,000    \    Compression 
9,000        C'ompi 

U.ooo         t'omprcssion 

'ompresslon 

9,000    |   Tensloa 

Failures  by  fracture  or  fissure  were  found  to 
have  occurred  as  the  result  of  (1)  the  presence  oi 
initial  stresses  of  large  magnitude,  il')  service 
over-stress  due  for  example,  to  the  drawing  up 
of  bolts  too  tightly,  and  (8J  improper  and  faulty 
practice  in  forging  bolt  heads,  flanging  plates,  etc. 
Under  normal  service  conditions,  in  which  the 
service  stresses  are  themselves  no!   greater  than 


could  be  measured  bj  a  micrometer;  the  condensed 

metal  was  weigh i  <i  instead  of  measured.  The 
vacuum  was  obtained  by  means  of  a  charcoal 
tube  kept  in  liquid  air,  and  .iKo  bj  the  use  of 
a  Hose  oil  pump.  The  apparatus  was  standardised 
by  means  of  men  urj  ;  and  details  of  the  observa- 
tions made  with  all  three  metals  are  given  in  a 
series  of  tables.    The  values  of  log.  p.  for  cadmium 


v..i.xxxvi.,Ko.s.]     Cl.  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY 


Ul 


and   zinc   were  found   to   be    1 0 •  ."> f i T i >     0-5   log.  '1' 

-^mm.  and  10-9443—  0-5  log.  T— ^^    mm., 

respectively  ;  the  corresponding  value  for  mercury, 
as    found    bv    Knudsen,    being    10-5724— 0-847 

3342*26 
log.  T— — 7= — mm.     The  angle  of   slope  of  the 

vapour  pressure  curve  for  mercury  was  slightly 
less  than  halt  that  of  the  slopes  of  the  zinc  and 
cadmium  curves,  which  were  very  similar.     The 

\  allies  of  -pi--  at     the     melting     points     of     the 

elements  were:  Zn  4-41  x  lO"3,  Cd  3-70  X  10~3, 
and  Hg  2-81  xlO-7  mm.;  while  at  a  point  of 
equal  pressure,  20  X  10-6  mm.,  the  corresponding 
values  were  1-25  x  10~7. 1-39  x  lO"7,  and  2-81  x  10~7 
mm.  at  the  absolute  temperatures  502°,  430°  and 
231°  respectively.  At  the  melting  points,  the 
\  apour  pressures  of  zinc  and  cadmium  were  nearly 
equal  (Zn  1-13  x  10-1,  Cd  10  x  10-1  mm.).  The 
physical  constants  of  these  two  elements  arc  t  ]<  »;-•■!  >- 
similar,  but  those  of  mercury  have  a  much  smaller 
value  throughout.  The  results  obtained  so  far 
show  the  method  to  be  capable  of  general  applica- 
tion. — W.  E.  F.  P. 

Aluminium;    Official  price  of — — . 

The  selling  price  of  aluminium  ingots  of  ordinarv 
commercial  purity  of  98 — 99%  has  been  fixed 
hy  the  Ministry  of  Munitions  at  £225  per  ton, 
carriage  paid  to  consumers'  works.  The  maximum 
selling  price  of  re-melted  aluminium  scrap  and 
swarf  ingots  of  98 — 99°,',  purity  has  been  fixed  at 
£210  per  ton,  carriage  paid  to  consumers'  works. 
The  maximum  price  must  not  be  exceeded,  but 
a  lower  one  may  be  fixed  by  agreement  between  the 
seller  and  the  buyer,  based  upon  the  metallic 
aluminium  content.  These  prices  are  to  take 
effect  as  from  1st  January,  and  permits  under 
Regulation  30  A  of  the  Defence  of  the  Realm 
Regulations  will  be  granted  only  for  such  dealings 
in  the  above-mentioned  materials  as  are  in  accord- 
ance with  the  above  prii  es.  The  above  juices  are 
subject  to  alteration,  at  any  time,  as  may  he 
directed  by  the  Minister  of  Munitions. 

Gallium  ;  Electrolysis  of 


II.  S.  Uhler.  Amer. 
J.  Sci.,  1917.  43,  81. 

THE  electrolytic  deposition  of  gallium  by  the 
process  described  recently  (this  J.,  1916,  1221)  is 
considerably  retarded  by  the  presence  of  nitrates. 
Chlorides,  on  the  other  hand,  appear  to  have  no 

effect  on  the  rate  of  deposition. 

Antimonial  U  ad  :  A  nalysis  of 


.     C.R.McCabe. 
J.  Ind.  Eng.  Chem.,  1917,  9,  42 — 44. 

The  following  modification  of  Demorest's  method 
<J.  Ind.  Eng.  Chem.,  1913,  8,  842)  obviates  the 
error  caused  by  occlusion  of  antimonious  sulphate 
by  the  precipitated  lead  sulphate  : — One  grm.  of 
the  alloy  is  dissolved  in  50  C.c.  of  strong  sulphuric 
acid,  and  the  solution  boiled  for  5  inins.  to  oxidise 
the  tin,  and  allowed  to  cool.  It  is  then  diluted 
with  50  cc.  of  water,  boiled  for  10  mins.,  allowed 
to  cool  somewhat,  and  a  further  50  c.c.  of  water 
added.  The  precipitated  lead  sulphate  is  washed 
twice  by  decantation  with  25  c.c.  of  water,  the 
washings  being  passed  through  ao  asbestos  filter 
in  a  Gooch  crucible,  and  it  is  then  dissolved  in  a 
solution    of    10    grms.    of    ammonium    acetate    in 

50  c.c.  of  water.  The  solution  is  treated  with 
25  c.c.  of  strong  sulphuric  acid,  tbe  Bask  shaken, 
and  ilw  lead  sulphate  left  to  settle  foi  5  nuns,  and 
then  collected  in  the  Gooch  crucible,  in  which, 
after  being  washed  with  water,  it  is  dried  at  120-  ('., 
ignited  for  .">  rains,  over  a  Bunsen  flame,  cooled  in 
a  desiccator,  and  weighed.  The  antimony  in  the 
two  filtrates  is  separately  determined  by  adding  a 
large    excess   of    A^/10    potassium    permanganate 


solution  (standardised  on  pure  antimony  dissolved 
in  sulphuric  acid)  and  titrating  the  excess  with 
standard  ferrous  sulphate  solution.  The  total 
amount  of  permanganate  used,  less  0-3  c.c,  the 
quantity  consumed  in  a  blank  test,  corresponds 
with  the  amount  of  antimony.  Tin  is  determined 
in  the  first  filtrate  by  reduction  with  iron,  filtration 
of  the  liquid  through  cotton  wool,  which  is  then 
washed  with  dilute  (1  :  5)  sulphuric  acid,  and 
titration  of  the  filtrate  with  standard  iodine 
solution. — C.  A.  M. 

Burma's  wolfram  output.  U.S.  Commerce  Re- 
ports, No.  303,  Dec.  27,  1910. 
Completed  figures  for  1915  show  that  the  total 
production  of  wolfram  from  all  sources  in  Burma 
amounted  to  46,293  cwt.,  compared  with  43,752 
cwt.  iii  1914,  32,091-5  in  1913,  32,221-5  in  1912. 
and  25.357  in  1911.  These  figures  do  not  include 
production  from  the  southern  Shan  States,  where 
wolfram  is  worked  in  conjunction  with  tin,  and 
separate  statistics  are  not  recorded. 

Hitherto  the  greater  portion  of  the  wolfram  ore 
produced  in  Burma  was  taken  up  by  Germany,  but 
English  smelters  are  now  in  a  position  to  handle 
all  the  ore  coming  forward.  Late  figures  show- 
licit  from  January  I  to  October  7,  1910,  2702  tons 
of  wolfram  was  exported,  compared  with  1844  tons 
in  the  corresponding  period  of  1915.  (See  also 
this  J.,  1916,  119.) 

Silver-tellurium  :  MetaUographic  investigation  of  the 

system .     M.  Chikashige  and  I.  Saito.   Mem. 

Coll.  Sci..  Kyoto  Imp.  Univ.,  1916,  1,  361 — 368. 

Mixtures  of  silver  and  tellurium  in  varying 
proportions  and.  in  each  case,  of  a  total  volume 
of  2-5  c.c.  were  melted  in  an  atmosphere  of 
hydrogen  in  a  porcelain  tube  contained  in  an 
electric  furnace.  During  the  progress  of  cooling, 
temperature  readings  wire  taken  by  means  of  a 
calibrated  thermo-element.  An  allowance  was 
made  for  the  volatilisation  of  tellurium,  which  was 
found  to  be  appreciable  when  the  proportion 
present  in  the  mixture  exceeded  40%.  The  form- 
ation of  homogeneous  crystals  and  eutectoids 
was  followed  by  maxima  and  constant  temperature 
points  in  the  cooling  curves,  and  by  microscopic 
examination  of  the  reguli.  Formation  of  the 
compounds  AgaTe  and  Ag7Te,  was  established. 
Ag2Te  is  a  brittle,  greyish-white,  crystalline  sub- 
stance melting  at  957°  C,  which  is  immiscible 
with  silver  in  the  solid  state  and  thus  forms  an 
eutectoid  with  this  metal,  but  reacts  with  tellurium 
in  the  molten  condition  at  443°  C.  to  form  /?- 
Ag,Te4,  which,  at  403°  ('..  changes  into  the  a-form. 
Ag-  Te4  was  found  to  be  insoluble  in  Ag./i'e  but 
remains  mechanically  mixed  with  the  latter,  and 
immiscible  with  tellurium  in  the  solid  state,  so 
forming  an  eutectoid  when  separating  together. 
Reguli  containing  70%  of  silver  give  an  alloy  of 
fine  structure  which  may  have  technical  import- 
ance.— J.  >J.  P. 

.Uriah  ;    Emulsions  and  suspensions   with   moltcii 
-.      If.  W.   Gillett.      U.S.    Bureau  of   .Mines. 
J.  Ph vs.  Chem..  1916,  20,  729—733. 

From  a  consideration  of  numerous  cases  in  practice 
where  emulsions  or  suspensions  of  molten  metals 
or  alloys  with  solids,  liquids,  or  gases  are  pro- 
duced unavoidably,  as  in  the  refining  of  aluminium 
chips,  ••(loured"  or  "sickened"  mercury,  dirty 
molten  sodium,  and  "  blue  "  zinc  powder,  Or 
intentionally  as  in  sherardising  and  m  the  pro- 
duction of  the  lead-copper  mixture  used  for 
packings,  bearings,  etc.,  it  is  suggested  that,  if 
procurable,  many  stable  emulsions  of  mei  ' 
normally    immiscible    in    the   liquid   state    might 

prove  of  use  industrially.  Although  Useful  emul- 
sions of  gases  with  metals  are  rare,  it  is  known 
that  lead   made  porous   by  an  indirect    method  Is 
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much  more  efficient  than  solid  lead  plate  for 
stow  beries;  and  it  is  probable  thai   other 

metals,  if  n  ndered  uniformly  porous  by  emulsifica- 
tion  with  gas  while  in  the  liquid  state,  would  find 
mam  indust  i  kil  applications.  Investigation  of 
the  colloid  chemistry  of  molten  metals  and  alloys 
would  doubtless  \  i>  Id  much  valuable  information. 

— W.  I   -  1  ■  !'. 

Antimony  sulphide  and  cuprous  sulphide  :   M(  laUo- 
graphic    investigation    of  the   system —  M. 

(jhikashige  and  Y.  Yamauchi.  Mem.  Coll.  Sci., 
Kyoto  Imp.  I  niv.,  L916,  1,341  347. 
i,\  investigation  was  made  of  the  crystallisation 
of  mixtun  of  antimony  and  cuprous  sulphides. 
Mixtures  of  varying  proportions  were  melted  by 
means  of  an  electric  furnace  in  tubes  of  Jena 
glass  or  porcelain.  Temperatures  during  the 
gradual  cooling  wire  read  bj  a  platinum  platinum- 
rhodium    tlei  mo-element    and    an    atmosphere    of 

nitrogen  was  maintained  round  the  tube  containing 
30  grms.  of  the  mixture.  Maxima  in  the  cooling 
curves  wen-  obtained  with  a  mixture  correspond- 
ing to  the  composition  4CuiS,5Sb1Si  and  with 
3CuJ3,SbiS9  (orthothioantimonite).  Metallo- 
graphic  examination  showed  that  homogeneous 
crystallisation  took  place  at  these  compositions, 
and  the  compounds  gave  no  mixed  crystals  with 
each  other  or  with  either  of  their  c<  mponents. 
Indications  were  obtained  of  the  separation  of 
CujS.sii  Sj  fmetathioantimonite), but  this  forma- 
tion remained  uncertain  as  the  crystallisation 
was  accompanied  by  the  separation  of  a  eutectoid 
containing  3CuaS,Sb1Sa,  which  gave  a  hetero- 
geneous structure  to  the  regulus.  On  account  of 
the  uncertainty  of  this  crystallisation,  the  com- 
position of  chalcostibnite  still  remains  unsettled. 
An  analysis  of  the  mineral  gives  46-81%  anti- 
mony, while  Cu.s.M  S  contains  48-5%  and 
4Cu2S.  5Sb.Sa,  45-9%.— J.  N.  !'. 

Sulphuric  mid  from  copper-smelting  gases.   Larison. 

vi ;. 

Overvoltagi  tobies.    IV.    Theories  of  overvoltage  and 
passivity.     Newbery.     See  XI. 

Patents. 

Tool-steel  nit',,/.      H.    Furness,    Jenkmtown,   and 

R-.  II.    Patch,    \-signors  to  The  Midvale  Steel 

Co.,  Philadelphia,  Pa.    U.S.  Pats,  (a)  1,206,833, 

(B)   1,206,834   and   (c)    1.200.002.    D  1910. 

Dates  of  appl.,  Dec  14,  1915,  Jan.  19,  1916,  and 

Sept.  16,   1915. 

(In, ii    speed    tool    steels   are   claimed   containing 

(A)Cr,  2-5     5(4);    Mo,  4      II  (8);   Co,  2     20  (5)  : 

<'.  less  than    I    ,.  :    (b)  Cr,  2-  6;    W,  P     16  (less 

than   15);    Co,  5—20  (no!   less  than    II  '    |;    (c) 

Cr,  15     20  (19-5)  :    C,  about    1-35%.     W.  E.  F.  P. 

Ironfo  ■   Method  of  preparing     —  .W.G. 

Krai./.   Sharon,  Pa.,  Assignor  to  The  National 

Malleable  Castings  Co.,  Cleveland,  Ohio.     U.S. 

Pat.    1,206,861,   Dec.  5,    1916.      Date  of  appl.. 

115. 

A  portion  of  the  molten  iron,  high  in  carbon, 

in nn  silicon,  is  treated  in  a  Bessemer 

converter  to  reduce  the  amounts  of  these  elements, 

and  the  molten  iron  is  then  mixed  with  the  remain- 
portion  of  the  charge,  whereby  the  amounts 
of  the  el  ■  reduced  and  equalised,  though 

the  carbon  remains  above  I  5  .  Thi  metal  is 
refined  in  an  electric  furnace,  without  further 
substantial  reduction  of  the  carbon.     B.N. 


ten;     Process  of    I  ■ 
McKenna,       Washington,        D.C 


P.    M. 


U.S.     Pat. 
[,208,596,Di  ■  .12,1916~.Dateofappl.,Aug.]  1,1916. 

Fekko-tosqsteh     alloy    obtained     l>>     smelting 

Lb  t iea t.d  tor  the  removal  of  non-metallic  impuri- 


ties, such  as  sulphur,  by  grinding  the  mass  and 
subjecting  it  to  the  action  of  hydrochloric  acid 
of  approximately  20'  B.  (sp.gr.  1-16).  The  acid 
doe  not  i  ombine  with  the  metallic  tungsten  alloy. 
but  forms  hydrogen  compounds,  such  as  hydr 
i  sulphide,  with  the  impurities.  The  excess  ol 
acid  is  removed  by  washing,  and  the  * I i » •  -I >  - 
divided  product  dried.      B.N. 

Tin  from  cassUerite  and  oxidation  products  of  tin  : 
Process  ./"/■  facilitating  the  extraction  ■•> 
<..  Miehaud  and  E.  Delasson,  Montreuil  sou- 
Bois.  Krai.,..  Bng.  Pat.  17.71:!.  Dee.  18,  1016. 
Addition  to  Bng.  Pat.  614,  Jan.  14.  1915  (thin 
1..   1916,  313). 

The  reduced  metal,   obtained  as  a  concentrate 
o]  fine  powder  or  in  the  form  of  "  carbo-mi  ball 
plates,"  by  the  original   process,   is  dissolved  in 
a    solvent    composed    of    hydrochloric    acid    (40 

water    (60    litres),   and  stan s    chloride 

(L'o  kilos.)  at  a  temperature  between  50°  and  70°  C. 
The  solution  is  electrolysed  for  the  production  of 
metallic  tin,  and  the  spent  electrolyte  used  t'M 
.Ii  solving  a  further  quantity  of  the  crude  metal. 
The  stannous  chloride  for  the  solvent  is  obtained 
by  treating  the  partly  exhausted  carbo-metallic 
plates  with  hydrochloric  acid  and  evaporating 
the   solution.— \V.  !•:.  P.  P. 

Roasting    furnace.      V.    Kouarge.    Swansea.      K»l.-. 

Pat.  102,595,  Sept.  4,  1916.     (Appl.  No.  12,491 

of  1010.) 
Tiik     furnace     has     superimposed     hearths     with 
openings  at  the  ends  so  disposed  that  the  materia] 
travels    along    a    sinuous    path.     Each    roasting 
chamber    is    provided    with    lateral    shelves    ■ 
flanges  which  do  nol   extend  quite  to  the  end-,  of 
the    chamber.     Reciprocating    rakes    are    carried 
by  rods  extending  across  the  chambers  and  then 
ends  slide   upon   the   inwardly   projecting   flanges 
or  below  these.     The  rakes  on  alternate  hi 
work  in  opposite  directions,  pushing  the  materia] 
towards  the  shoot  leading  to  the  nexl  lower  flooi 
as  well  as  to  one  side.      Dust-chambers  communi- 
cating with  the  upper  hearth  are  situated  at    It 
top  of  the  furnace.      Additional  side  shoots   ma 
be  provided  to  prevent   the  channel  from  gettil  a 
clogged— W.  U.N. 

(a)    Furnace  and   allied  structure,    (u)    Furnace. 

(C)  Feeding  (lie  ice  for  fur  no  res.  (D)  and  (I 
Metallurgical  furnace.  U.  Wedge,  Ardmore, 
Pa.  I'.s.  Pats.  (A)  1,208,246,  (b)  1,208,247, 
(c)  1,208,248,  (D)  1,208,249,  and  (e)  l.208,25«, 
Dei  .  12,  1916.  Dates  of  appl.,  I  v)  Jan.  12, 
191  I.  mi  Feb.  11.  191  !,  (c)  Feb.  28,   191  1.  (i> 

Nov.   21,    1914.   and    (B)   Mar.    1,    1915.      All    i 
newed  Apr.  27.   1916. 

(a,    In   a  furnace  having  a  series  ol  superposed 
annular  hearths,  each  hearth  is  provided  with  an 
inner  and  an  outer  charge-receiving   surface 
by  side,  each  having  a  separate  outlet.     A  • 
is  fed  to  each  surface  independently  and  moved 
over  the  surface  towards  the  outlet.     The  outlets 

Of    alternate    hearths   are   at    the    outer    peril 
and  midway    between   the   outer  and   inner   pen 
pheries    respectively.     (bI    Two    concentric    cj- 
undrica]     walls    are    provided    with    superposed 

annular  hearths  projecting  into  the  annular  spa.. 

towards   one   another.     A   girder   rotating    in   a 

horizontal    plane    about    a    central    pivot     ..mi. 
depending  from   its  outer  end   a    Beries  of  annuls] 

h.arths  intermediate  with  the  fixed  hearths  aad 
projecting  equally  between  the  members  of  the 
two  scries,     (o)  In  a  furnace  as  in  (b)  the  outei 

end  of  the  girder  carries  a  feeding  hopper  above 

a     circular    pivoted    distributing    plate    over    the 

hearths.    The  plate  engages  with  fixed  members 

On  the  furnace  as  the  girder  rovoh  es.  and  is  cans,  i 

to  rotate   upon   it-  own   axis   to   distribute  tie 
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material  (ore)  on  to  the  uppermost  hearth  from 
whieh  it  passes  to  (he  lower  hearths.  (»)  In  a 
metallurgical  furnace  a  tubular  vertical  shaft  is 
surrounded  by  ahearth  having  a  treating  chamber 
above  it.  A  hollow  rabble  arm  with  a  return  passage 
therein  communicates  at  one  end  with  the  tubular 
shaft  anil  at  the  other  end  with  a  concentric 
tubular  member  within  the  shaft.  An  air  dis- 
tributing arm  projects  into  the  working  chamber 
from  one  of  the  tubular  members  independently 
of  the  rabble  arm.  It  is  provided  at  its  inner 
end  with  a  valve  to  regulate  the  flow  of  air  to 
tin'  working  chamber,  the  air  being  supplied  to 
the  other  tubular  member,  (e)  A  rabble  blade 
is  supported  by  its  enlarged  head  in  jaws  pro- 
jecting downwards  from  a  heart h  or  equivalent 
support.  A  rib  or  flange  on  the  support  bears 
upon  tli.-  rear  face  of  the  rabble  blade.  A  filling 
body  occupies  the  space  in  the  support  above 
the  rabble   blade.— W.  F.  F. 

Metal  articles  :  [Preventing]  scaling,  and  annealing 

of .     F.  Perry,  and  Metalloids,  Ltd.,  Tipton, 

Stall's.     Kng.     Pat.     102.(it;o,     .Alar.     25,      L916. 
(Appl.  No.  4415  of  1016.) 

In  the  treatment  of  metal  articles  in  a  muffle  or 
other  annealing  chamber  containing  an  atmosphere 
of  Blond  gas  or  similar  gas  for  reducing  or  pre- 
venting tlie  formation  of  scale,  the  gas  is  freed 
from  water  vapour,  sulphur,  and  unsaturated  and 
saturated  hydrocarbons  before  admission  to  the 
muffle.  The  saturated  hydrocarbons  (e.g.,  methane) 
are  eliminated  by  passing  the  gas  through  an  iron 
tube,  or  a  chamber  containing  loose  pieces  of 
iron,  heat  id  to  about  250°  C,  after  removal  of  the 
other  impurities  by  known  means. — W.  E.  F.  P. 

Metals  [copper]  from  ores  :  Process  for  the  recovery 

of .      C   S.  Vadner,  Butte,  Mont.      U.S.  Pat. 

1,207,2  UUJec.5,1916.  Date  of  appl. .May  23,  191(1. 

Tun  oxide  or  roasted  sulphide  ore  mixed  with  a 
hot  chloride  solution  is  treated  with  sulphur 
dioxide.  The  clear  liquor  is  freed  from  the  excess 
of  sulphur  dioxide.  partially  neutralised,  and  iron 
and  arsenic  are  precipitated  by  introducing  air 
in  presence  of  a  carbonate.  After  completely 
neutralising,  the  copper  is  precipitated  ascuprous 
chl  iride  by  beating.  Sodium  sulphate  is  recover)  d 
from  the  liquor. — W.  R.  S. 


the  form  of  an  open  trough.  Vdjacent  anodes  an 
bound  together  by  rivets,  and  they  rest  on  sup 
ports  fixed  to  the  bottom  of  the  tank.  Impreg- 
nated wiping  pads,  of  soft  supple  animal  mem- 
branes, prepared  from  skins,  bladder,  etc.,  rendered 
insoluble  by  immersion  in  aldehyde,  acetone,  etc.. 

mployed  to  remove  bubbles  of  hydrogen  fron 

the  cylindrical  cathodes,  and  the  action  of  the 
gelatin,  added  to  the  bath  to  improve  (he  deposit, 
is  thus  made  more  regular.  The  animal  mem- 
branes may  be  replaced  by  vegetable  materials 
impregnated  with  insoluble  gelatin.  The  pads. 
resting  lightly  on  the  upper  surface  of  (he  cathodes, 
are  displaced  by  an  irregular  reciprocating  motion. 
The  electrolyte,  filtering  between  the  rotating 
shafts  of  the  cathodes  and  their  supports,  is 
collected  in  a  receiving  vessel,  and  led  off  from  the 
bottom  of  the  latter,  to  prevent  the  liquid  coming 
into  contact  with  the  turning  mechanism. — B.  N. 

Melting  metals  [copper,  bronze,  and  cuprous  metal 

ninth  fuse  at  high  temperatures;   Process  for 

in  iron  or  steel  ladles.  J.  Cookerley,  Inglenook. 
Ala.,  Assignor  to  E.  Shelton,  Birmingham,  Ala. 
i'.S.  Pat.  1,208,717,  Dec.  12,  1916.  Date  of 
appl.,  Feb.  21,  1916. 

Thr  metal  is  melted,  in  contact  uitha  bath  of  fus 
sodium  chloride,  in  an  iron  or  steel  ladle  or  crucible, 
the   inner  surface   of   which   has    been  previous!: 
coated  with  the  fused  sodium  chloride.  —  VV.It.S 


Brass  surfaces  ;  Process  of  crystallising  - 


O.  R . 


Copper    ami    nickel    ores;     Treatment    of - 


by 
electrolyse.  V.Garin.  Fr.Pat.481,079,Feb.29,19ie. 

Albi'.mimms  or  gelatinous  materials,  such  as 
albumin,  gelatin,  dextrin,  etc.  are  employed  in 
the  electrolytic  deposition  of  copper  and  nickel 
from  poor  impure  solutions ;  charged  with  sulphurous 
acid,  pari  Lcularly  those  obtained  by  the  lixiviation 
of  copper  ore-.  Filaments  of  albumin,  gelatin. 
etc.,  are  applied  by  rubbers  of  soft  fibrous  wood, 
obtained  from  '<  be  cotton  plant .  coco  in  it  palm,  e!  c. 
C&vered  with  organic  material,  such  as  skins,  etc., 
in  order  to  remove  (be  hydrogen  bubbles  from 
the  rotating  cylindrical  cathodes,  or  lie  album- 
inous or  like  material  may  be  employed  as  pieces 
Moating     in     the     electrolyte.      The     formation     of 

copper  sulphide  is  prevented,  and  a,  sound  and 

Compact     deposit    is    maintained,    even    up    to    the 

point;  at  which  the  bath  is  exhausted.  -  B.  N. 

Zinc,  copper  or  other  metals  :  Electrolytic  production 
of—  -.  Soc.  de  Mefallurgie  Electrolytique.  Firsi 
Addition,    dated    Sept.    21.     L&15,    to    Fr.    Pat. 

472,7(1 1.  .May  28,  1914  (this  J.,  1915,  497). 

Sevkuai.  rotary  mandrel-cathodes,  of  small  dia- 
meter bn(  great  length  and  supported  on  bearings 
so  that  they  may  be  easily  removed,  are  arranged 
in  a  shallow  rectangular  tank,  each  cathode  being 
partly  surrounded  by  a   perforated  lead  anode  in 


Hasenohr,  Assignor  to  .1.  Deheck.  Terre  Ilauti  . 
Ind.  U.S.  Pat,  1,207,910,  Dec.  12,  1916.  Date 
of  appl.,  Oct.  14,  1914. 

Tiii:  brass  is  immersed  for  5-  Id  sees,  in  a  solution 
containing  1  part  of  nitric  and  2  of  sulphuric  acid, 
then  washed  in  cold  water  and  immersed  for 
5 — 10  sees,  in  an  aqueous  solution  of  potassium 
cyanide  (8  oz.  per  gall.),  again  washed  in  cold 
water  and  placed  for  1 — 5  mins.  in  sawdusl 
impregnated  with  a  solution  made  by  dissolving 
10  oz.  of  ammonium  chloride  and  2  oz.  of  cbppei 

I  sulphate  in  A  gall,  of  water,  and  subsequent}; 
washed  in  cold  water  and  dried  after  immersion  i< 

:    boiling  water. — W.  E.  F.  P. 

Gold  ;    Process  of  recovering .      J.  LI.  Ailing, 

Columbia,  Cal.,  Assignor  to  F.  M.  Wright,  San 
Francisco,  Cal.  U.S.  Pat,  1,207,261,  Dec.  5,  1916. 
Date  of  appl.,  Oct.  IS,  1910.  Renewed  Aug. 
18,  1911. 

The  ore  pulp  is  mixed  with  a  solution  of  common 
salt,    and   a    continuous    supply    of    the    mixtui 
passed   once  only   through  a    series   of  alternate 
electrolytic  and  non-electrolytic  cells.    The  strea 
of  mixture  is  thus  repeatedly  subjected  to  electro 
lytic  action  at  intervals  sufficiently  long  to  permit 
combination  of  the  gold  with  t  be  liberated  chlorin 
the  gold  is  deposited  on  the  cathodes    -W.  R.  S. 

[Zinc]  retorts;    Method  oj  recovering  clay  and  sin 

(mm     usirl .        ('.    ('.     Conover     and      \.     Is". 

Detweiler,  Springfield,  111.    U.S.  Pat.  1,207 
Dec.  5,  1916.    Date  of  appl.,  June  27,  1916. 

in  ii  clay  retorts,  which  have  been  used  for  zini 
distillation,  are   coarsely   crushed,  and   the  pov. 

is  subjected  to  a  weak  magneti  power  which 
separates  the  more  magnetic  constituents  of  il 
slag.  The  coarse  powder,  after  re-crusbing,  is 
treated  by  strong  magnetic  power  to  separate  fchi 
less  magnetic  constituents  of  the  slag  from 
clay.  The  material  is  subjected  to  tic  process 
before  the  magnetic  properties  <>l'  the  slag  con- 
stituents have  been  materially  altered  through 
oxidation.      \V.  K.  S. 
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Zinc;    Manufacture  and  condensation   oj   volatile 

metals,     more     /specially  in     the     electric 

furnace.  A  s  Metalforedling.  First  Addition, 
dated  Nov.  6,  1915,  to  [<>.  Pat.  178,770,  Jan.  27, 
1916  (see  Oer.  Pats.  289,493,  290,499,  290,690, 
and 291,492 of  1914  ;  thisJ.,  L916,  127,606,695). 

'I'm:  gaseous  products  from  the  treatment  of  the 
slag,  as  described  in  the  main  patent,  are  con- 
ducted into  the  condensation  chambers,  thus 
enriching  the  vapour  in  zinc  and  facilitating  the 
condensation  in  liquid  form.  — B.  N. 

Mital  :   Process  of  carbonising  and  hardening . 

X.  I[.  Bray,  San  Francisco,  Cal.  U.S.  Tat. 
l,207,848,Dec.l2,1916.Dateofappl.,  ^pr.29,1914. 

Metal  is  heated  t"  a  high  temperature  by  direct 
appUcation  of  an  oxyacetylene  flame  containing 
an  excess  of  acetylene.  Potassium  cyanide  and  a 
solution  of  salt  and  copper  sulphate  an-  then 
applied  to  the  metal.     \\ .  F.  F. 

Ores  :     Process   of  smelling   metallic .      II.   L. 

Dohertv,  New  York.  U.S.  Pat.  1,207,881,  Dec. 
12.  1010.    Date  of  appl..  .Tune  22,  1009. 

A  MIXTURE  of  ore  and  llux  is  heated  in  a  rotating 
chamber,  bj  direct  contact  with  a  flame  of  com- 
bustible gas  and  preheated  air,  until  combination 
is  effected  between  the  gangue  and  flux  :  it  is 
then  transferred  to  a  rotating  reducing  chamber 
in  which  an  atmosphere  of  carbon  monoxide 
is  maintained  by  the  partial  combustion  of  car- 
bonaceous matter  in  aerial  suspension.  The 
charge  is  mixed  with  solid  reducing  material  at 
the  point  of  entry  into  the  second  (handier,  in 
which  the  heating  is  continued  until  complete 
reduction  and  fusion  are  effected.  The  hot  reducing 
gases  from  the  second  chamber  are  employed  in 
admixture  with  preheated  air  for  heating  the  first 
chamber.— W.  E5.  F.  1'. 

Galvanising    wire  :      Furnace    for .        G.    L. 

Meaker.'joliet,  111.  U.S.  Pat.  1.208,185,  Dec.  12, 
1916.     Date  of  appl.,  June  27,   1913. 

In  an  apparatus  having  a  fire-box  at   one  end  and 

a  shallow  container  for  the  coating  metal  (zinc) 
at  the  other,  the  container  is  provided  with  a  long 
side  tube  to  serve  as  an  annealing  bath;  this 
extends  through  a  horizontal  Hue  to  above  the 
fire-box  and  is  then  bent  upwards  to  prevent 
escape  of  the  molten  metal  and  provide  an  outlet 
for  the  treated  wire.  One  end  of  the  horizontal 
flue  communicates  with  the  fire-box  and  the 
other  with  a  Hue  beneath  the  container,  the 
arrangement  being  such  that  the  annealing  bath 
is  cooled  external!]  by  a  downward  current  of  air 
at  that  part  adjoining  the  container,  and  heated 
most  strongly  at  the  exit  end. — W.  P.  P.P. 

Tinning,  leading,  ami  galvanising  [small  ariich 

Mni  .cess  for .  C.  Ziegler.  Fr.  Pat. 

179,970,  Oct.  8,  L915. 

The  articles  t..  be  coated  are  placed  in  or  upon 
a   perfoiated    vessel    oi    horizontal    -rid    support 

adapted  to  he  rotated  about  a  vertical  axis  and. 
after  immersion  in  the  molten  metal,  drained   and 

whirled    to    remove    excess    "f    the    latter.     The 

kted  articles  are  t  hen  separated  from  eai  h  other 

before  solidification  of  the  coating  metal  occurs. 

-     \Y.  E.  P.  P. 

Metals;    Met)  ding  fumable     — [from 

alloys']  lit/  fractional  dislilloln-n.  J.  Thomson, 
\  .  york,  Assignor  to  John  Thomson  Prei  Oo., 
Jersey  City,  N.Y.  <  .8.  Pat.  1,208,237,  Dec.  12, 
1916.    Kate  of  appl.,  Feb.  8,  L916. 

THE  allo\  i~  billed  in  one  compartiient  of  a  con- 
tainer   to    eliminate    the    metal    having    the    lowest 

vaporising    point;     tin-    residue    i--    displaced    by 

additional    ■;,  alloy,    and    made    tn    flow 


into  an  adjacent  c< imparl  ment  where  it  is  vaporised 
b\  a  higher  temperature.  The  fumes  of  the 
different  metals  are  condensed  separately.     W.R.8. 

Soldering  composition.    11.  lb--,.    Fr.  Pat.  480,107, 
Nov.  11,  1915.   Under  Int.  Oonv.,  Oct.  15.  1916. 

\  paste  composed  of  soldering  metal  powder 
85-646  90-97,  ammonium  chloride  2  53— 2-59, 
glycerin  513 — 5-S5.  and  glue  (aqueous)  0-59 — 
1-16%.  The  glue  is  prepared  by  soaking  1  part 
ol  glue  in  2  1 1  hi  -  of  water,  heating  to  about  50  ('.. 
and  mixing  the  jelly  with   ljj  times  its  quantity  of 

glj  cerin.     W.  P.  F.  I'. 

Bronze   pmclcr  :    Process    of  manufacturing— . 

M.  J.  Fuchs.    Fr.  Pat.  480,504,  Dec.  2:;.  1915. 

Tin:  coarse  alloy  i>  pulverised  by  stamping  in 
a  mill  consisting  of  a  series  of  compartments 
arranged  at  successively  lower  levels.  Tho  weight 
of  tlie  stamps  decreases  in  successive  compart- 
ments, and  in  each  of  tin-  latter  the  dies  or  anvils 
are  arranged   in   steps,  down   which  the   charge  is 

caused  to  travel  by  the  vibration  produced. 

— W.  E.  F.  P. 

Metal  [aluminium];    Manufacture  oj  poiodered  or 

granulated .     11.  .1.  Jack  and  A.  G.  I/oblev. 

Fr.  Pat.  180,503,  Dec.  29,  1915.  Under  Int. 
Oonv.,   Dec.   0,    1915. 

A  VERTICAL  stream  of  the  molten  metal  is  sub- 
jected to  the  action  of  a  horizontal  blast  of  air 
or  other  gas  under  high  pressure,  whereby  sub- 
division and  solidification  of  the  material  is  effected. 

— W.  E.  F.  P. 

Tungsten  or  other  analoyou*  metal  [for  incandescence 
filaments]  ;    Process  and  [electric]  fusion  furnace 

for    the    manufacture    of    coherent    ductile    . 

Sue.  Anon,  ci-dev.  (imur  et  Cie.  Fr.  Pat. 
180,810,  Jan.  31,  1910.  Under  Int.  Conv.. 
Jan.  15  and  July  11.  1014. 

Coiikiient  ductile  tungsten  is  obtained  by  fusing 
the  metal,  and  then  rapidly  cooling  by  directing 
a  current  of  air  on  to  the  crucible  containing  it. 
The  fusion  furnace  is  composed  of  a  crucible 
resting  on  a  fixed  base-plate  forming  one  electrode, 
and  surrounded  by  two  concentric  heating  jackets 
connected  to  a  common  electrode.  The  tuyeres 
for  the  cold  air  are  arranged  outside  the  heating 
jackets  along  the  whole  length  of  the  crucible. 
and  within  an  external  insulating  jacket.  The 
heating  jackets  may  lie  raised  out  of  the  furnace, 
a  commutator,  bound  to  the  lifting  arrangement, 
automatically  cutting  off  the  current  at  the  same 
time,  whilst  the  valve  for  the  air  is  opened  simul- 
taneously.— B.  X. 

Browse;    New  —    .     E.  A.  de   Lisle  and  N.  A. 

Hejouis.      Fr.     Pat.    480,928,     May    5.     1015. 

COPPER- VANADIUM  alloy,  containing  1  to  5%  of 
vanadium,  reduced  from  the  oxides  l.y  aluminium, 
is  mixed  with  electrolytic  copper  and  aluminium 
to  give  an  alloy  containing  0-1  to  0-3%  of  vanadium 
and  1  ",,  of  aluminium,  and.  when  melted.  4  %  of 
aluminium  is  added.  'The  copper-vanadium  may 
be   replaced    by   copper-uranium,    or   preferably. 

copprr-uraniuiu-vanadium,  so  as  to  introduce 
into  the  copper,  5  to  7",,  of  aluminium.  0-1  to 
ii  3%  "i  vanadium,  and  0-2  to  0  I '  ,.  of  uranium  ; 
a  hard  resistant  alloy  is  produced,  capable  of 
taking  a  high  polish.      B.N. 

Mi IhIs  [aluminium  ami  silicon);  Process  and 
apparatus  lor  obtaining  —  [from  clay,  etc.]. 
Weaver  Co.     Fr.  Pat.   181,056,  Feb.  25,  L916. 

A  MIXTURE  of  clay.  etc..  with  carbon  is  heated  in 
an  electric  furnace  in  a  stream  of  chlorine  and  tho 
volatilised  aluminium  and  silicon  chlorides  are 
separated     by    fractional    condensation,    all    tho 
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operations  being  conducted  in  an  atmosphere  free 
from  moisture.  The  silicon  tetrachloride  produced 
is  decomposed  by  intimate  contact  with  molten 
aluminium  with  formation  of  aluminium  chloride 
and  silicon  ;  the  aluminium  chloride  is  elec- 
trolysed  in  molten  sodium  chloride,  the  chlorine 
liberated  in  the  latter  operation  being  used  for 
treating  a  further  quantity  of  clay.  The  process 
is  continuous,  the  apparatus  consisting  of  a  j 
closed  system  comprising  furnace,  condenser, 
receiver,  "electrolytic  vat,  and  gas  reservoir  (for 
chlorine)  connected  in  series,  the  gas  reservoir 
also  communicating  with  the  furnace  inlet.  The 
condenser  consists  of  two  parts  adapted  to  be 
cooled  to  different  temperatures  ;  and  the  interior 
of  the  receiver  is  maintained  above  atmospheric 
pressure.— W.  E.  F.  P. 


See  U.S.  Pat. 

122:*. 


1,201,899  of  1916;    this  J.,   1916, 


Crucible    furnace  ;     Recuperative 


E.  S.  Berglund.     Fr. 
1916.     Under  Int.  Conv., 


Zitu  :  Extraction  of 
Pat.  480,633,  Jan. 
May  31.  1915. 

Is  a  process  for  smelting  zinc  ores  by  electrical 
means,  the  bulk  of  the  zinc  vapour  is  condensed 
a>  liquid  metal  and  the  remainder  as  zinc  dust 
which  is  subsequently  volatilised  out  of  contact 
with  air  and  re-condensed  in  the  same  system. 
The  condenser  has  two  communicating  compart- 
ments, the  first  connected  with  the  outlet  and  the 
second  with  the  inlet  of  the  electric  furnace. 
Liquid  metal  is  condensed  in  the  first  compartment, 
zinc  dust  being  deposited  in  the  second  and  con- 
ducted therefrom  to  the  interior  of  the  furnace, 
out  of  contact  with  air,  by  means  of  a  screw  con- 
veyor.—W.  E.  F.  P. 

Furnaces;  Tilting  or  rolling .  I>.  F.  Camp- 
lull,  London,  and  Soc.  Electro-Mc^tallurgique 
Francaise,  Froges.  France.  Eng.  Pat.  102,902, 
Aug.  9,  1916.     (Appl.  No.  11,250  of  1916.) 

iVtiding  composition.  J.  A.  Hope.  Montreal, 
Canada.  U.S.  Pat.  1,209,841,  Dec.  26,  1910. 
Date  of  appl.,  Apr.   10,   1916. 

See  Eng.  Pat,  102,237  of  1910  ;   this  J.,  1917,  38. 

Iron  from  scrap  of  zinced  sheet  iron  ;    Process  oi 
m  manufacturing .     O.     Schleimer,     Assignor 

tn    K.    Albert   Chem.   Fabr.,   Neuss,    Germanv. 

U.S.   Pat.   1,209,628,   Dec.   19,    1910.     Date  of 

appl.,  Nov.  13,  1914. 

-    ,   Ger.  Pat,  280,414  of  1913  ;   this  J..  1915,  497. 

Alloy  for  arc  welding.  D.  H.  Wilson.  Franklin 
Township,  N.J.,  and  S.  Rodgers,  Pittsburgh, 
Pa.,  U.S.A.  Eng.  Pat.  18,115,  Dec.  29.  1915. 
Under  Int.  Conv..  June  16,  1915. 

See  U.S.  Pats.  1,187.411  and  1,187,412  of  1910; 
this  J.,  1916,  849. 

Copper;     Extra -lion    of   .     Metals    Research 

Co.,  Assignees  of  E.  R.  Weidlein,  Thompson, 
Xev..  U.S.A.  Eng.  Pat,  101,339,  Aug.  2,  1916. 
Under  Int.  Conv.,  Aug.  31,  1915.  (Appl.  No. 
10,933  of  1910.1 


Zinc  :    Electrolytic  recovery  of 


from  ores  and 


other    zinc-bearing    materials.     U.    C.    Tainton, 

■li.hannesburg,  S.  Africa.     U.S.  I';it.   1.210,017, 
Dec.  20,  1910.     Date  of  appl.,  Aug.  10.  1915. 
^EE  Eng.  Pat,  11,335  of  1915  ;    this  J..  1916,  969. 


Iioasting-furnucc  ;     Mechanical 


W.    Sch.-f- 


.  zik,  Hamburg.  Germany.     U.S.  Pat.  1.210,852, 
Jan.  2,  1917.     Date  of  appl.,  May  22,  1914. 
Jee  Pp.  Pat.  473,310  of  1914  ;   this  J..  1915,  557. 


for    fusion 


of  metals  and  alloys.     A.  Hermansen.     Ft.  Pat. 
480,030,  Jan.  S.  lfU'i. 

See  Eng.  Pat.  15,887  of  1915  :    this  J.,  U>17,  30. 
from  cassileritc  and  from 


Tin  :    Extraction  of 

oxidation  products  of  tin.     G.   Michaud  and   E. 

Delasson.     Fr.    Pat.     181,062,    Dec.    10.    1915. 

Under  Int.  Conv.,  Jan.  1!.  1915. 
See  Eng.  Pat,  61  I  of  1915  ;    this  J..  1916,  314. 

Production  of  a  thick  or  compart  metallic  coating 
on  artificial  stonet  and  articles  of  artificial 
stone  mass.     Eng.  Pat.  17,864.     See  IS.. 

Treatment  of  waste  tins  in  a  dust  destructor.     Eng. 
Pat.   102,693.     See  XlXn. 


XI— ELECTRO-CHEMISTRY. 

Orervoltage  tables.  Part  IV.  The  theories  of  over- 
voltage  and  passivity.  E.  Newberv.  them.  Soc. 
Trans.,  1916,  109,  1359—1368.  (See  this  J., 
1916,  1265  ;  1917,  38.) 
Elements  in  the  same  group  of  the  periodic- 
system  show  the  same  overvoltage,  and  when  the 
overvoltage  of  a  metal  changes  in  such  a  way  as 
to  correspond  with  the  typical  overvoltage  of 
another  group,  compounds  of  that  metal  are 
generally  known  in  which  the  metal  has  the 
valencv  characteristic  of  the  new  group.  Over- 
voltage is  therefore  stated  to  be  probably  due  to 
the  high  solution  potentials  of  compounds  of  the 
electrode  material  with  the  discharged  ion,  or  with 
a  product  of  the  discharged  ion.  These  com- 
pounds tend  to  form  solid  solutions  in  the  electrode 
substance,  and  are  usually  stable  only  under  the 
influence  of  high  pressures  or  high  temperatures. 
A  slight  fall  of  overvoltage  is  probably  due  to 
physical  forces,  such  as  the  inductive  action  of 
escaping  ionised  gas  at  high  current  densities, 
whilst  greater  diminution  of  the  overvoltage  is 
more  probably  clue  to  chemical  forces,  resulting  in 
the  breakage  of  the  electrode  surface,  the  release 
of  internal  pressures,  and  subsequent  decompo- 
sition of  the  compounds  present.  It  is  probable 
that  compounds  of  the  nature  described  play  a 
considerable  part  in  the  production  of  thermionic 
currents.  Passivity  is  stated  to  be  due  to  the 
insolubility  and  good  electrical  conductivity  of  the 
above  compounds,  which  form  a  protective  coating 
either  over  the  whole  surface  or  over  the  more 
easily  soluble  amorphous  phase  only.  The  coating 
may  consist  of  the  pure  compound,  or  of  a  solid 
solution  of  the  compound  in  the  electrode  sub- 
stance. The  chemical  stability  of  the  higher 
oxides  or  hydrides  formed  on  the  surface  of  the 
electrode  is  of  greater  importance  than  the  over- 
voltage, when  dealing  with  substances  wliieh  are 
only  slowly  oxidised  or  reduced. — B.  N. 

Sulphuric  acid  and  normal  potassium  sulphate: 
Ionization  of — ■ —  in  aqueous  solutions  of  medium 
concentration.  J.  A.  Mullc-r.  Bull.  Soc.  (him., 
1910,  19,  438—441. 
By  the  electrolysis  of  dilute  sulphuric  acid  in  a 
divided  cell  in  which  the  anode  was  surrounded  by 
a  solution  of  barium  chloride,  it  was  shown  that 
the  amount  of  barium  sulphate  formed  m  the 
anode  compartment  compared  with  the  hydrogen 
liberated  at  the  cathode  corresponded  fcoa  molecule 
of  the  former  to  2  atoms  of  the  latter.  I  hi* 
points  to  the  ionisation  of  the  sulphuric  acid  ai  tin- 
dilution  employed  [2N]  into  so,  and  -II  .  and 
not  into  SO,H'  and  IT.  since  in  tins  latter  case 
the  formation  of  1  mol.  of  barium  sulphate, 
according      to      the      equation,     SO«H  +.BaUli  — 
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HCl+liaSO,  -  cl  would  be  accompanied  by  the 
liberation  of  only  1  alum  of  hydrogen,  unless  the 
complete  electrolysis  of  the  hydrogen  chloride 
were  postulated,  which  however  was  shown  not 
to  be  the  case  bj  suspending  barium  carbonate  in 
the  anodic  solution  in  a  second  experiment,  when 
although  no  free  hydrochloric  acid  could  be 
formed,  Mill  the  same  volume  of  hydrogen  was 

liberated  at  the  cathode.  By  a  similar  method 
potassium  sulphate  was  shown  to  be  ionised  into 
SO,'  and   K\  to  the  exclusion  of  KSO/  ions. 

-G.  F.  M. 


£7<rue/./:-.      ;      h'tiita  rl:s      mi      rcrlaiii 


.      .1 .       \ . 

Mullet.     Bull.  Soc.  Chim.,   1916,   19,   111      IH. 

Although  in  the  electrolysis  of  the  system 
sulphuric  acid,  barium  chloride  (see  preceding 
abstract),  no  barium  passes  into  the  cathode 
compartment,  and  sulphuric  ions  equivalent  to 
all  the  hydrogen  liberated  are  found  in  the  anode 
compartment,  when  potassium  hydroxide  is  substi- 
tuted for  the  barium  chloride  a  complete  inter- 
change of  ions  is  observed,  and  a  considerable 
difference  exists  between  the  hydrogen  liberate, I 
and  that  corresponding  to  the  migration  of 
potassium  and  sulphate  ions  ;  this  is  attributed  to 

an  ionisation  of  the  hydroxide  into  both  K'  and 
OH'  and  also  IT  and  OK'  ions.  The  electro!? 
of  the  system  sulphuric  acid,  hydrochloric  acid, 
gives  chlorine  at  the  anode  until  the  concentration 
oi  i  he  hydrochloric  acid  falls  below  .Y/IOO.  when 
principally  oxygen  is  liberated.  In  this  case  the 
discrepancy  between  the  observed  and  calculated 
volumes  of  hydrogen  liberated  is  due  to  the  form- 
ation of  oxygen  compounds  of  chlorine.     When  a 

molar  solution  of  auric  chloride  is  placed  in  the 
anode  compartment,  with  sulphuric  acid  in  the 
eathode  compartment,  neither  chlorine  nor  gold 
is  liberated  at  the  electrodes,  and  the  process 
resolves  itself  into  an  electrolysis  of  water,  catalj  sed 
by  the  auric  chloride.  This  may  be  d\ie  to  the 
formation,  decomposition,  and  re-formation  of 
small  quantities  of  hydroxychlorides  of  the  type 
AuCI  (01I)a.  It.  is  otherwise  when  a  solution  of 
auric  chloride  alone  is  electrolysed  :  in  this  case 
gold  is  deposited  and,  at  the  commencement, 
ozonised  oxygen  liberated  at  the  anode,  accom- 
panied later  b\  chlorine  as  soon  as  the  concentra 
tiou  of  free  h}  drogen  chloride  exceeds  V    LOO. 

— G.  I'.  M. 


Synthesis  <>)  cyanides  in  tin-  electric  pr<  vsure-furnace. 
Stahler.     See  VII. 


Catalysis  oj  hydrogen-oxygen  mixtures  ai  the 
ordinary  temperature  by  moisi  contact  substances. 
Eofmami  and    Ebert.     See  VII. 

Patents. 

Electrolyi  paralus.     B.    L.    Whit' head.    Perth 

Amboy,    N.I..    Assignor  to   American   s 
and    Refining  Co.,  Maurer,  N..I.     C.S.  Pats.  (a) 
1,200,963,    and    (it)     1,206,965,    Dec.    B,     1916. 
Dates  of  appl.,{  i)Feb.lO,1913and(B)Apr.l7,l916. 

(a)  Electrodes  are  suspended  from  a  bar  of 
conducting  materia]  which  extends  across  an 
electrolytic  refining  tank,  the  bar  being  supported 
at  the  ends  bj  suitable  members.  Contact  is 
made  between  these  members  and  the  bar,  and 
between  the  bar  and  electrodes,  or  betw<  a  elec- 
trodes, by  means  of  a  ridge  on  tl  '•   recest 

on  the  other,  the  walls  of  the  r ss  coming  into 

wedging    contact    with    the    sides    of    the    ridge. 

(B)  Several  elect  rolvtii   rat      n  each  provided  with 

of  anodes  and   cathodes,   the  set   of  anodes 

having  lateral  projections  for  supporting  them  on 


the  walls  of  the  vat,  »bil>t  the  cathodes  • 
ch  provided  with  a  lateral  projection  extending 
rod  the  wall  of  the  vat,  and  making  direct 
contact  with  an  anode  in  an  adjacent  vat 
bearing  thereon  by  gravity.  The  set  of  cathodes 
may  be  raised  vertically  out  of  the  vat,  and  thus 
dis.  ounce*  eil  electrically  from  the  a  nodes. — B.  Ttf. 

Separator    for    storage    batteries.     W.     L.     Bl 

Vssignor   to    I'.S.    Light    and    Heat   Corporation. 

Falls,  N.Y.     C.s.  Pat.  l.-.!0ti,;is:t.  I),  . 

5,  1010.      Date  of  appl.,  Mar.  L'7.    1!>!  I. 

A  finely-divided  acid-resisting  material,  such  as 
asbestos  fibre,  and  a  finely-divided  soluble  material. 
are  mixed  with  a  phenolic  condensation  product, 
such  as  bakelite.  The  mass  is  hardened  under 
the  combined  action  of  heat  and  pressure,  and 
( reated  to  dissolve  the  soluble  material. — B.  N. 

olyt.ii:  cell.  I).  Shaw.  New  York.  U.S.  Pat. 
1,208,722,  k,.,..  p2,  unii.  Date  of  appl.,  June 
•-'•J.  1915.     Renewed  Oct.  11.  l!U6. 

A  RECEPTACLE,  forming  an  electrode,  is  provided 
with  a,  flange  extending  laterally  from  its  upper 
edge  ;  a  support,  with  a.  central  opening  closed  by 
a  cover  plate,   is   mounted   upon     the  receptAcle- 

serving    partly     to    close    il,    and     the    support     is 

secured  by  suitable  means  to  the  flange.  A 
sleeve,  depending  from  the  edge  id'  the  opening 
of  tin-  support,  is  secured  to  the  top  of  a  porous 
bag-shaped  flexible  diaphragm,  and  an  electrode 
cured  In  the  cover  but  insulated  therefrom,  is 
disposed  within  the  diaphragm.  Both  the  sup- 
port and  the  cover  plate  are  provided  with  gas 
outlets,  for  conducting  gas  from  the  interior  of  thi 
m  ceptacle  externally  of  the  diaphragm,  and  from 
tin  interior  of  the  diaphragm  respectively. — B.  N. 

Furnaces  ,■  Combined  plug  and  cooler  for  elect 

working  under  high  pressure.    Nor^k  Hydro- 

Elektrisk  Kvaelstoraktieselskab.  Fr.  Pat. 
180,302,  Nov.  T.l.  1915.  Under  Int.  Conv., 
n.  c.  10,  1914. 

In"    electric    arc    furnaces    working    tinder   a    higl 
pressure,  a  hollow  plug  is  attached  directly  to  tie 

outlet  tube  of  the  furnace,  and  is  connected  with 

an  arrangement  for  producing  an  external  pres- 
sure, and  for  cooling.      Pot  example,  tin-  plug  ma\ 

form  the  I  la  me  till f  a.  steam  boiler,  w  hilst  in  ac 

alternative  arrangement,   the   upper  part    ol  I 

linn  led    b.    ;<    watei    jacket   connected  to. 

and  sen  ing  as  a  preheat  cr  for.  t  be  boiler.  — B.  N. 

Resistanci   "i  trades;  Reducing  tin 

Soc.   Franc,  des   Electrodes.     Fr.  Pat'.  180,803 
May  3,  1915. 

The  resistanci    of  carbon  electrodes  is  diminished 

by      inCO)  wilb      the     electrode     material 

powdered  metals,  such  as  copper,  aluminium,  etc., 
or  metallic  oxides  end  salts  which  will  yield 
nascent  metals  under  determined  conditions,  01 
natural  mineral  substances,  such  a-  graphite, 

mixture  of  these.     B.  X. 


/■    for  electrolytic  purposes;  Wire .    M. 

Hutb.  Charlottenburg,    Vssignor  to  Siemens  und 
Halske  A. -<;..  Berlin,     c.s.  Pat.  1,209,710 
26,   1916.     Kate  of  appl..  July  7.   1916. 

>,  i    I  ng.  Pat.  100,739  ol  1916  :  tin-  J.,  1916,  Ml. 

Electrolytic  calls  for  the  decomposition  o)  solution* 
0.  [.  (191  I)  Syndicate,  Ltd,  Ft.  Pat.  iso.127. 
Nov.  i.  1916.     Under  Int.  Conv.,  Nov.  6,  1918, 

and    Nov.   LM.    1914. 

See  Eng.  Pats.  25.416  of  1913  and  22,867  of  1914  $ 
this  J.,   1914,  1096  :   1916.  55. 
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[Electrolytic]  manufacture  of  aromatic  amino-[hydrl- 

oxy  compound?.     Eng.  Pat.  18,081.     Sec  III. 


Combustion    methods    for    use    in    the    laboratory. 
[Determination  of  sulphur.']  Hewett.  Sec  XXIII. 


Electrolytic  manufacture  of  sodium  perborate. 
Pats.  108,154  and  101,620.     See  VII. 


Eng. 


Direct  process  for  Ihc   manufacture  of  ammonium 
chloride  from,   chlorine,    nitrogen,   and  hydi 
Fr.  Pat.  480,232.     See  VII. 

Process  and  apparatus  for  softening  water.     Fr.  Pat. 
480,408.     Sec  XIXb. 


XH.— FATS;    OILS;    WAXES. 


Olive  pomace  :    Utilisation  of  ■ .     W.  V.  Or 

and  A.  W.  Christie.     J.  Ind.  Eng.  Chem.,  1017. 
9,  45—47. 

It  is  estimated  that  about  1000  tons  of  residue 
(*'  pomace  ")  arc  left  each  year  after  expression  of 
the  oil  from  olives  in  California,  and  at  present 
most  of  this  Is  wasted.  Pomace  from  eighteen  j 
olive  factories  contained  from  7-89  to  20-23%.  i 
op  20-98  to  53-81  tails,  oi  oil  per  ton  of  the  fresh 
product.  Thi>  "il  could  be  best  extracted  by 
four  extractions  with  petroleum  spirit  (gasoline),  | 
the  minimum  yield  from  air-dried  pomace  being 
25-5  galls,  per  ton.  Oils  thus  extracted  from  two 
samples  had  sp.  gr.  0-903  and  0-890  and  saponifica- 
tion value  173-8  and  163-2,  and  contained  11-77 
and  64  03  %  of  free  acids  (as  oleic  acid)  respect  ively. 
For  soap-making  they  compared  favourably  with 
pure  olive  oil.  Distillation  by  direct  heat  re- 
moved practically  the  whole  of  the  solvent  from 
the  residual  pomace,  but  it  could  not  be  completely 
separated  by  distillation  with  steam.  Air-dried 
samples  of  the  fresh  and  extracted  poma( 
tained  : — Potassium  oxide,  0-24  and  0-28;  phos- 
phoric acid  (PL0->.  0-12  and  011;  and  nitrogen 
0-86  and  100°,,  respectively.  The  nitrogen  was 
■diov.n  by  practical  tests  to  be  "unavailable," 
.vhilst  the  amounts  of  potash  and  phosphoric 
acid  were  no  greater  than  are.  present  in  average 
California  soils.  Hence  the  pomace  is  of  no  ;om- 
mercial  value  os  a  fertiliser. — C.  A.  M. 


Patents. 

Oil  from  whale  blubber ;    Process  and  apparatus 

for    extracting    .     Myrens    Verksted.      Fr. 

Pat.  479,962;  Oct.  8,  1915.     Under  Int.  Conv.. 
Oct.  10,  1914. 

Whale  blubber,  preferably  cut  into  small  pieces, 
is  heated  for  a  short  time  to  coagulate  and  separate 
the  blood,  prior  to  the  expression  of  the  oil.  The 
heating  is  effected  partly  by  direct  and  partly  by 
indirect  means,  to  prevent  condensation  of  the 
steam.  For  this  purpose  the  vessel  is  provided 
with  two  series  of  steam  conduits,  one  of  which 
is  perforated  to  allow  the  steam  to  escape  into  the 
interior  of  the  vessel,  whilst  in  the  other  the  steam 
is  not  allowed  to  escape.  After  heating,  tha 
blubber  is  conveyed  to  a  press  by  means  of  a 
screw  conveyor  or  the  like. — C.  A.  M. 

Oils  and  fats  :    Apparatus  for  purifying  industrial 

-.     L.  J.  Noel,  Epernay,  France.     U.S.  Pat. 

1,209. 180, Dec.  19,1910.  Date  of  appl.,Mayl4,1914. 

See  Fr.  Pat.  458,049  of  1913  :   this  J.,  1913,  1021  . 

Preparation  of  solutions  of  vulcanised  oils,  obtained 
by  the  action  of  sulphur  chloride,  in  nnyl  acetate. 
Fr.  Pat.  480.939.     See  XIII. 


Process  of  making  [fatty]  fund  products. 
1,206,954.     See  XIXa. 


Utihsi 


y    by-products. 
XIXa. 


Babak.     See 


U.S.  Pat- 


Disinfectant',    antiseptic,     deodorant,    and    detergent 
materials.     Eng.    Pat.     10,410.     Sec    XIXb. 
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Copyinij  ink  pencils  and  the  cram i nation  of  their 
pigments  in  uniting.  C.  A.  Mitchell.  Analyst. 
1917,  42,  3 — 11. 

The  following  table  gives  the  composition  of  tb  • 
pigments  of  representative  copying-ink  pencils  as 
sold  from  1907  to  the  present  tune  : — ■ 


Loss  on 

Moisture 

Residue 

ignition 

A9U 

Description. 

Origin. 

i 

i  Loss  at 
100   C  1 

insoluble, 
in  alcohol. 

DyestufL 

(Graphite, 

etc.). 

(Ivaolia. 
etc.). 

1 

American  Pen    :  Co.,   Duplex,  Blui    

I    3.  v. 

% 
76-45 

0 
.0 

21-20 

i 

27*09 

47-36 

a 

American  Pencil  Co.,   Duplex,  Violet     .... 

r  s.A. 

me 

396 

59-28 

36-76 

27-36 

.:t-92 

3 

American  Pencil  Co.,  "Ink  Eau," 

U.S.A. 

7-1- 

:  I  ■:,:; 

40-99 

' 

•_'6-36 

4 

Ameiiean  Pencil  Co.,  Venus,  No.  167  .... 

191C 

0 

4-06 

B 

Eagle  Pencil  Co.,  Atlas,  No.  823    

1907 

)6 

66-69 

28-46 

".  7- 

3091 

A 

li   Pencil  Co.,  Copying  Bagle  fnk    .... 

1    -  V. 

ton 

4-53 

67-77 

27-70 

11-66 

7 

Eagle  Pencil  Co.,  Copying  Eagle  Ink, 

1911 

:;'7"i 

63-95 

50-06 

8 

Eagle  Pencil  <  o.,  1  cads,  .\<>.  11!) 

1 

1] 

67-14 

36-84 

22-18 

9 

Bavaria 
'..  i\  aris 

■  17 

[»]  1 

.  72 

64-48 

7  1  -27 

81-80 
26  09 

11-86 

JO 

7-77 

it 

Faber  Blue,  No.  2261    

Bavaria 

L907 

1-82 

58-68 

39  50 

Austria 

K.iv.iri.i 

1907 
1911 

3-74 

47-14 
72-92 

49  B4 
23-34 

Hessin,  No.  71    

Bavaria 

i 

- 

61-49 
67*9 

33-24 

- 

J5 

17-58 

— 

L91] 

34-86 

4-50 

3-88 

52-22 

17 

I'.mmev     

Britain 

191] 

4-53 

73-0S 

22-42 

1907 

"•61 

Swan  Coi              o.  1030 

■ 

1911 

2-01 

40-43 

- 

5-50 

London 
London 

L916 

2-72 

1   ■  IS 

2-79 
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The  dyestuff  was  determined  by  treating  the  dried 
powdered  pigment  with  successive  small  quantities 
of  warm  95%  alcohol,  and  drying  the  insoluble 
residue  in  the  water  oven,  in  ail  the  pigments  of 
violei  colour  the  extracted  dyestuff  gave  the 
reactions  <>f  Methyl  Violet.  The  soluble  blue 
pigment  in  N<>.  i  was  an  aniline  dyestuff, whilst  the 
pigment  of  No.  11  contained  Prussian  blue  ami 
Methyl  Violet.  As  part  of  the  ash  is  derived  from 
impurities  in  the  graphite  it  is  only  possible  to 
make  an  approximate  estimation  of  the  relative 
proportions  of  graphite  and  kaolin  from  the 
analyses.  Impure-  graphite  may  contain  only 
about  50  to  70",,  of  carbon,  but  the  better  kind's 
used  for  pencils  generally  contain  Dot  more  than 
3  to  4%  of  impurities  (iron  oxide,  silica,  etc.). 
When  the  ash  is  less  than  .v.,  (Nos.  I.  12,  13,  16, 
17.  20,  and  2 1 ),  it  is  probable  that  the  mineral 
matter  was  derived  solely  from  the  graphite.  The 
ash  of  No.  It  (8-76%),  consisting  largely  of  ferric 
oxide,  was  also  probably  due  to  the  graphite. 
By  attributing  about  5%  of  the  mineral  matter 
(calculated  mi  the  original  pigment)  to  the  graphite, 
and  adding  this  to  the  loss  on  ignition,  a  result 
approximating  to  the  proportion  of  impair 
graphite  originally  used  would  lie  obtained.  These 
pigments  may  therefore  be  classified  into  four 
main  groups,  viz.  :  (1)  Those  composed  of 
graphite  and  dyestuff  only  ;  (2)  those  in  which  the 
dyestuff  has  been  mixed  with  approximately  equal 
proportions  of  graphite  and  kaolin  (Nos.  2,  3,  5, 
and  8)  ;  (3)  those  in  which  the  kaolin  is  largely  in 
excess  (Nos.  1,  ti,  7,  9,  10,  18.  19)  J  and  (I)  one 
rase  (No.  15)  where  the  graphite  predominates. 
Some  of  the  pigments  contained  alumina  (0-59% 
in  No.  3,  to  19-37%  in  No.  18).  This  affected 
the  extraction  of  the  dyestuff  with  alcohol,  and 
caused  the  pigments  containing  it  to  give  poor 
copies  in  copying  tests.  The  copying  properties 
appear  to  depend  on  the  proportion  of  the  dyestuff, 
and  on  the  nature  of  the  graphite,  as  well  as  on  the 
character  of  the  kaolin.  The  best  copying  results 
were  "I, tailed  with  No.  :!  "  Ink  Eau  "  and  No.  12. 
Hardt ninth's  ;  the  worst  with  No.  16  "  Lapis 
Tinta"  and  Nos.  IS  and  1!)  (Swan).  The  be- 
haviour of  the  written  characters  on  treatment 
with  a  drop  of  water,  or,  in  other  words,  their 
copying  properties  in  miniature,  may  be  used  as  a 

means  of  differentiating  between  the  pigments  in 
writing.  Solution  tests  with  drops  of  acetic  acid 
and  of  ether  may  also  be  applied  to  the  writing, 
whilst  chemical  tests  with  nitric  acid  and  various 
reducing  and  oxidising  agents  will  also  enable  the 
writings  done  with  the  different  pigments  to  be 
distinguished.  A  further  test  with  potassium 
ferrocyanide  solution  depends  on  the  fact  that  the 
iron  oxide  in  these  pigments  may  range  from  nil 
to  upwards  of  a  third  of  th«  total  ash.  Writing 
done  with  these  pencils  upon  wood  was  sufficiently 
permanent  to  resist  immersion  for  over  two 
months  in  strong  salt  water,  which  was  frequently 
shaken  and  i  sposed  to  sunlight.-    ('.A.  M. 

Rosin  ;    Sources  of in  Germany.     [Artificial 

so  is,  rniii,  i  nf  n-iitifl.  \      K.  |{.  Hes.'infeldrr.     Chem.- 
Zeit..   L916,  40,  997—1000. 

The  t<>t  il  production  of  utilisable  conifer  wood 

in   1913  iii  Germany   is  estimated  at    i2,li!2,noo 

metric    tons,     whilst     5,840,563    tons    of    resinous 

wood  in   various   forms  was   imported.     By   the 

genera]  adoption  of  the  rapid  method  of  seasoning 
timber,  and    by  the  extraction  of    sawdust,  waste 

wood,  etc.,  it  would  be  possible  to  render  Germany 
independent  of  imported  rosin  and  oil  of  turpentine. 
In  Schilde's  rapid  seasoning  process  [Der  Holz- 
markt,  1916,  No.  124)  the  freshly-sawn  timber 
is  heated  in  a  closed  vessel  and  subjected  to  the 
action  of  a  steady  current  of  vapour  from  an 
organic  liquid,  preferably  a  good  solvent  for  resins 
and  fats.     This  causes  the  sap  to  exude  iron,  the 


wood,  and  while  part  falls  as  liquid  to  the  bottom 
of  the  vessel,  the  remainder  passes  with  the  vapor- 
ised solvent  to  a  condenser,  where  the  aqueous 
portion  separates  and  is  drawn  off.  The  con- 
densed solvent,  charged  with  rosin,  turpentine. 
fat,  etc.,  is  conducted  to  an  evaporator,  whence 
the  vapours  are  returned  to  the  seasoning  vessel. 
The  drying  process  is  continued  until  the  water 
only  separates  in  drops,  and  it  is  essential  thai 
the  solvent  should  not  be  allowed  to  condense 
within  the  pores  of  the  wood,  since  this  affects  its 
firmness.  So  long  as  moisture  is  present  in  the 
wood  the  temperature  in  the  vessel  keeps  below 
the  boiling  point  of  the  lower  boiling  constituent. 
e.g.,  at  75°  ('.  when  the  mixture-  consists  of  water 
and  trichlorethylene  (b.pt.  88  to  90J  ('.).  After 
removing  the  last  traces  ,,(  solvent,  and  cooling, 
the  wood,  which  is  quite  free  from  cracks,  is  com- 
pletely seasoned  and  sterile,  and  ready  for  im- 
mediate vise  for  polishing,  etc.  The  process 
entirely  prevents  the  bluo  discoloration  which  is 
responsible  for  a  considerable  loss  of  timber  in 
the  ordinary  seasoning  process.  The  extract 
from  the  wood  varies  with  the  origin,  species, 
and  age  of  the  tree.  On  the  average  fir  yields 
about  1%  of  rosin,  oil,  ete.  The  thinner  the 
planks  of  wood  the  greater  the  proportion  of  rosin 
obtained  and  vice  versa.  The  value  of  this  extract 
is  estimated  at  not  less  than  M.  1-40  per  kilo, 
(about  7£d.  per  lb.)  Taking  it  as  only  M.  1  per 
kilo,  (about  5Jd.  per  lb.),  the  average  annual 
yield  of  resinous  extract  from  German-grown 
wood  would  be  worth  M.  124,620,000  (about 
£0,000,000),  while  the  imported  wood  would  give 
an  extract  worth  M.  1(>.22.">.700  (about  £2,250,000). 
About  half  of  the  extract  would  consist  of  rosin 
and  turpentine,  and  the  remainder  (120,200  metric 
tons)  of  fat,  mainly  compounds  of  oleic  acid. 
This  quantity  of  fat  would  be  nearly  a  fourth 
of  that  contained  in  the  oil-fruits  imported  into 
Germany.  Sawdust,  waste  wood,  etc.,  extracted 
by  this  process  must  be  treated  as  soon  as  possible, 
since  the  solubility  of  the  rosin  rapidly  decreases 
on  oxidation.  The  extracted  sawdust  is  particu- 
larly suitable  for  packing  purposes  and  may  be 
used  as  a  filling  material  for  fodder.  The  extracted 
material  is  suitable  for  making  paper  pulp,  and 
may  also  be  advantageously  used  for  dry  distilla- 
tion, and  has  the  advantage  of  yielding  a  strong 
pyroligneous  acid.  It  should  also  be  sufficiently 
pure  for  nitration. — ('.  A.  M. 

i  Varnish  analysis  and  varnish  control.  II.  Viscosity 
of  varnishes.  M.  Y.  Seaton,  E.  .1.  Probeck,  and 
G.  B.  Sawyer.  •).  In.!.  Eng.  ('hem.,  1917.  9, 
35—40. 

Fob  the  routine  examination  of  varnishes  th 
i  of  the  Doolittle  viscometer  is  recommended,  the 
results  being  expressed  in  "  degrees  of  retard- 
ation "  in  the  rotation  of  a  standard  cylil 
immersed  in  the  varnish  at  10  C.  In  the  ease,  of 
varnishes  viscous  at  that  temperature,  smaller 
cylinders  of  \  to  1  in.  are  substituted  for  the 
standard  l  '  in.  cylinder,  the  results  being  brought 

to  the  standard   viscosit  ies    by  reference-   to  curves 

showing  the  relationship  between  the  different 
cylinders.  The  two  types  of  solution  (true  and 
colloidal)  which  appear  to  be  present  in  all  var- 
nishes differ  materially  in  their  viscosity  cha 
teristics.  The  colloids  also  show  pronounced 
differences,  the-  "  suspensoids  "  having  a  visct 
but  little-  higher  than  that  of  the  dispersion  agent, 
whereas  the-  "  exnuleoids  "  maj  -how  a  very  high 
viscosity.  The  changes  which  occur  in  the 
viscosity  of  varnishes  during  ageing  or  on  the 
addition  of  certain  solvents  can  usually  be  traced 
to  changes  in  t  h<-  i  harae  ter  of  the  colloids  pres 

The    colloidal    material    in    varnishes    is    gen 

present   in  tl mulsoid   form  and  hence-  shows 

great    >  ariat  ions  in  viscosit)    whe-n  the 
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t.ion  cf  the  varnish  Ls  increased,  or  wlien  the  degree 
of  dispersion  of  the  colloid  is  changed.  In  the  case 
of  varnishes  of  the  true  solution  type,  e.g.,  those 
containing  much  soluble  gum  and  but  little 
polymerised  oil.  the  curves  showing  the  changes 
in  viscosity  with  the  temperature  from  20°  to 
60°  0.  were  very  similar  in  form  and  quite  distinct 
from  the  viscosity-temperature  curves  of  varnishes 
of  the  colloidal  typo,  which  were  practically 
straight  lines.  Hence  by  plotting  the  results 
obtained  at  different  temperatures  it  is  often 
possible  to  obtain  information  as  to  the  nature  of 
the  varnish.  As  a  rule  the  viscosity  of  emulsoids 
rises  on  decreasing  the  degree  of  dispersion,  and 
vice  versa.  Hence  on  adding  a  suitable  solvent, 
such  as  rosin  acids  or  acid  linseed  oil,  to  a  varnish 
containing  an  emulsoid,  such  as  polymerised  wood 
oil,  the  viscosity  should  be  lowered,  and  in  practice 
this  is  found  to  be  the  case.  In  like  manner,  the 
addition  of  an  active  thinner  to  a  colloidal  varnish 
will  change  the  viscosity  temperature  graph  from 
a  straight  line  to  a  curve.  The  changes  which  are 
caused  by  the  degree  of  dispersion  of  the  colloidal 
material  in  varnish  are  seen  in  the  case  of  a  black 
baking  Japan  varnish,  which,  when  incorrectly 
boiled,  increased  in  viscosity  from  8:'.  to  110  in  a 
month.  The  viscosity  was  reduced  by  the  addition 
of  rosin  oil,  which  was  a  solvent  for  the  asphalt.,  the 
gradual  change  in  the  degree  of  di.spei-sion  of  which 
had  caused  the  increase  in  the  viscosity.  By 
altering  the  method  of  manufacture,  a  product  was 
obtained,  the  viscosity  of  which  fell  from  1)1  to  74 
in  a  month,  and  then  remained  constant,  showing 
little  change  even  when  additional  solvent  was 
introduced.  The  method  is  also  applicable  to  the 
investigation  of  lithographic  linseed  oils.  One 
sample,  for  example,  with  an  original  viscosity  of 
SI,  gave  a  reading  of  69  after  a  month,  whereas  a 
different  type  of  oil  increased  in  viscosity  from  68 
to  80  in  the  same  time.  The  second  oil  was  con- 
sidered less  valuable  as  a  medium  for  paints. 
In  general  it  has  been  found  that  with  stable 
varnishes  the  viscosity  becomes  approximately 
eonstant  after  a  month.  If  the  viscosity  continues 
to  rise  materially  after  that  time  it.  will  usually  be 
found  that  the  increase  will  continue  for  a  long 
time,  until,  finally,  the  varnish  becomes  unsuitable 
lor  general  use. — C.  A.  M. 


and  lis  valuation. 
(hem.,    1917,    9, 


Linoleum  .-    Manufacture  of 

A.   de   \Vacle.     J.   Ind.   Ens 
6—18. 

Apart  from  the  tests  used  by  the  German  Govern- 
ment (this  .T.,  1900,  255),  and  certain  tests  devised 
by  Ingle  (this  J.,  1904.  1197).  there  have  been 
few  chemical  tests  applied  to  linoleum.  With 
regard  to  the  determination  of  the  "  acetone 
extract"  and  "  unsaponifiable  matter  insoluble 
in  acetone,"  which  appear  in  specifications  for 
goods  to  bo  supplied  to  the  English  Government, 
it  is  pointed  out  that  acetone,  like  ether,  w  ill  extract 
an  indefinite  amount  of  soluble  matter,  and  that 
the  amount  of  "  unsaponifiable  matter"  will 
vary  with  the  conditions  of  saponification.  For 
example,  cork  when  saponified  with  alcoholic 
potash  in  an  open  basin  yielded  33  to  36%  un- 
saponifiable matter,  whereas  under  a  reflux  con- 
denser it  yielded  72%.  It  is  possible,  however, 
to  obtain  constant,  results  by  saponification  with 
0-25%  aqueous  sodium  hydroxide  solution  under 
a  reflux  condenser,  and  the  amount  of  unsaponi- 
fiable matter  multiplied  by  1-43  approximates 
closely  to  the  amount  of  cork.  Manufacture  oj 
linoleum:-  Taylor-Pamacott  or  Corticine  Boor 
coverings  differ  from  true  linoleum  in  the  fact 
that  the  oil  is  prepared  by  a  polymerisation  as 
distinct  from  an  oxidation  process.  "  Taylor  cloth  " 
or    "cork     carpet,"     is     hung     for     several     weeks 

in  a  steam-heated  room  at  120' to  160°  V.  (I!) 
71°  0.),  to  convert  the  coating  from  the  "  green 


condition  into  a  leathery  product.  In  the  Walton 
processes  for  linoleum  (see  R-eid,  this  J.,  1896,  75) 
the  linseed  oil  Ls  oxidise, 1  by  boiling  with  suitable 
driers  and  pouring  in  thin  successive  layers  over 
cotton  fabrics  or  "  scrims,"  or  the  raw  oil  is  mixed 
cold  with  a  small  amount  of  insoluble  drier 
and  made  to  fall  from  a  "  shower  bath  "  in  a 
continual  rain  on  to  the  bottom  of  an  inclosed 
vessel  heated  by  means  of  steam  pipes,  the 
thickened  oil  being  afterwards  mixed  with  5% 
of  whiting  and  "smacked  "  in  horizontal  steam- 
jacketed  drums  containing  a  horizontal  shaft 
with  radial  arms.  In  the  Wood-Bedford  process 
the  whole  of  the  oxidation  is  effected  in  the 
"  smacker  "  within  48  hours  at  temperatures  up 
to  140 3  P.  (00'  C.),  but  owing  to  the  speed  of  the 
reaction  the  product  is  greatly  inferior  to  those 
obtained  by  the  Walton  processes.  The  oxidised 
oil,  by  whichever  process  obtained,  is  agitated 
in  a  steam-heated  pan,  while  first  an 
eighth  of  its  quantity  of  melted  rosin  and  then 
the  same  amount  of  gum  kauri  is  run  in,  and  the 
agitation  Ls  continued  until  the  mixture  thickens 
to  the  required  degree,  when  the  hot  "  cement  " 
Ls  poured  on  to  revolving  water-cooled  rolls  or 
other  cooling  device,  and,  after  cooling,  is  allowed 
to  "  hang  "  or  mature  for  a  week  or  two.  Reac- 
tions : — In  the  equations  suggested  by  Ingle  (this 
J.,  1913,  (ill))  for  the  change'produced  in  linolenin. 
the  position  given  to  the  double  bonds  Ls  nit  in 
accordance  with  the  commonly  accepted  structure 
for  that  compound,  but  there  is  evidence,  in  the 
evolution  of  volatile  substances  with  aldehydie 
groupings,  for  the  view  that  the  reaction  Ls  one  of 
rupture  in  the  chain  in  the  middle  of  a  peroxide 
group.  In  the  author's  opinion  the  change  is  not 
one  of  polymerisation,  but  either  a  molecular  re- 
arrangement of  complex  groupings  or  a  condensa- 
tion or  both.  Action  of  so/rents  o.i  oxidised  oils 
(see  this  J.,  1892.  550): — On  extracting  with 
ether  a  sample  of  the  dried  skin  obtained  by  the 
scrim  process,  07-50%  was  extracted  in  24  hours, 
but  the  extraction  was  not  complete  after  4  V 
months,  when  the  extract  was  85-32%.  Similar 
results  were  obtained  with  alcohol,  benzene, 
chloroform,  and  acetone,  but  petroleum  spirit 
of  b.pt.  35°  to  50°  ('..  although  also  showing  no 
definite  end-point  in  the  extraction,  yielded 
extracts  which"  differed  in  physical  and  chemical 
properties  from  the  extracts  obtained  with  other 
solvents.  For  the  practical  examination  of  these 
products  two  extractions  give  useful  results  : — 
(1)  Extraction  for  24  hours  with  petroleum  spirit, 
and  (2 )  extraction  of  the  residue  with  ether.  The 
petroleum  spirit  extract  is  a  pale  greenish-yellow, 
fairly  mobile  oil,  which  thickens  but  does  not 
form  a  skin  on  exposure,  whilst  the  subsequent 
ethereal  extract  is  a  viscous  sticky  yellowish- 
brown  oil  which  dries  on  exposure,  forming  a 
fairly  hard  elastic  skin.  Taking  "  linoxyn  "  to 
represent  the  final  insoluble  residue,  t  lie  variations 
in  the  distribution  of  the  fractions  in  the  ':  skins  " 
obtained  by  the  "scrim  process"  were  as  follows: — 


1 

2 

3 

4 

5 

6 

7 

Linoxyn 

49-57 

47-08 

43-62 

4S-J  1 

(c-22 

.-.7-09 

42-4'. 

Ether  extract 

■ 

31-16 

2CV79 

27-03 

20-  : 

25-  C. 

25- 16 

32-91 

Petroleum 

% 

19-27 

26-13 

26-45 

22-21 

17-75 

II  was  proved  that  the  physical  properties  oi  the 
"  skins  "  were  better  in  proportion  to  the-  amount 
ol  ether  extract,  and  inversely  so  i"  the  amount 
of  petroleum  spirit  extract,  whilst  the  residual 
linoxyn  affected  the  "body'  or  solidity  oi  fcn 
mass!     On   this    basis    No.   0   would   be  classed  a 
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pie,  whilst  No.  7.  iii  which  the  linseed  oil 
is  oxidised  with  a  special  drier,  would  hi-  ■  >>n- 
sidered  an  excellent  one,  as  in  practice  proved 
to  be  the  case.  In  similar  tests  with  oxidised 
tils  prepared  bj  the  Walton  "shower-bath" 
process,   the   following   results   were   obtaii 


18           3 

4                            C 

muxyn   % 

rltlicr  extract         % 
'    im  spirit 
(Detract      % 

40-2 

0 

JIT 

32-4 

27-7       18-3 

42-2 
31-2 

26-3 

37-4 
330 

37-7 
1 

■ 

I  In'  higher  ether  extracts  of  these  products  com- 
pared with  those-  made  by  the  "  scrim  "  process 

Mtoount  for  their  superior  tenacity  and  binding 
power,  ami  explain  why  they  alone  are  suitable 
tor  the  manufacture  of  "  Walton  Inlaid."  The 
following  results  obtained  with  Taylor-Paroacott 
>>r  Corticine  oil  show  why  it  is  impossible  to  use 
that  product  foi   making  inlaid  linoleum  and  also 

xplain  its  low  covering  power : — Linoxyn,  60-4  : 
ether  extract,  9-6;    and  petroleum  spirit  ex1 
:i00%.     Linoxyn     and     "  cycloMn "  :■    'I  be 
stance  insoluble   in   ether  which   i-  obtained    by 
polymerising   linseed  i>il   by  heat   has   been    pro- 
visionally   termed    "  cyclofin."     It    differs    in    a 

announced  way  from  the  Linoxyn' produced  in  the 
oxidation  of  linseed  oil.     Thus  its  saponifi 

does  not  exceed  that  of  the  raw  oil,  it  is 
difficult  t<>  saponify,  and  is  very  stable,  whilst  it 
contains    no    oxidised    acid.     Again,    linoxyn    is 

ompletely   soluble   in  amyl   alcohol   at    120     C. 

<;  to  8  hours ).  whereas  cyclolin  su-ells  up  bu        ; 

Ives   to   the   extent    of  about    20<J  ,    in   that 
solvent.     Similar  experiments  with  other  oxidised 
•ils  and  with  polymerised  wood  oil  sho        11      i 
as   a    genera]    rule   oxidised   oils   are 
soluble,    whilst    polymerised    (solid)   oils    c 
an  insoluble   portion.     In    everj    case   in   which 
unchanged    pblymeri  ed    wood    oil    was    used    in 
linoleum  cement    it    could    !»•  recognised   bj    this 
;uethod.    Resins  and  Chinese  wood  oil  in  cenu 
From   experiments   on   these   lines   the    following 

inclusions   were   drawn:     M,    At    least    20'  ,   of 

in;1  '    be  present   to  obtain  the  maximum 

conversion  of  the  oily  matter  into  a  substance 

nth  high  binding  capacity.  (2j  It  rosin  is  the 
only  resm  present,  the  "  body  "  (as  measured 
by  the  linoxyn)  is  liable  to  fall  below  the  practic- 
able  limit.     (.''>)   The   presence   of    gum    kauri    is 

ssential  for  the  reduction  of  greasiness  (petroleum 
spirit   extract),     ill  Chinese  wood  oil  (the 

■•Inch  has  been  patented  as  a  substitute  for  kauri 
j,um)  has  no  chemical  influi  ace  on  the  t  ransfoi  ma- 
:ion,    hut    is   disadvantageous  as   it    reduces    the 

lUimmt   of   oxidised  oil    in   the  mixture.       (5)  The 

.■st  proportion:  for  the  three  ingredients  are  about 

Of  oil,    10%  of  kauri  gum,  and    L0%  of   rosin. 

(  .  A.  M. 


l'ATI 

/trying  rooms  especially  inten  ■„,<! 

on  to  metallic  surfaces.     A.  E.  White,   I 
From    Reliance    Drying    Room    Co.,    Chicago, 
n.s.A.     Bng.     Pat.     102,539,     Feb, 
(Appl.  No.   192B  of   1916.) 

I'm-:  drying  chamber  is  provided  with  a  turn  table 
Moor,  pari  ol  whicl  ntiallj  a  hall 

ide.     This    floor    i-    divided    into,  preferably 
equal,    sections    lex    a    vertical    partition,    whicl", 

moves  with   the   floor  and    in   on 

with  the  walls  to  close  the  chamber.     Ti, 

ipartment  surrounding  the  inner  walk-  ol   the 
mber    is    preferably     made    t"    conform    sub- 


stantially to  the  shape  of  the  inner  portion  of  the 
turntable,  whilst  a  fan  or  blower  may  he  provided 
at  the  top  to  deliver  downward  currents  of  hot  air 
into  (he  drying  chamber.     Whilst  the  charge  of 

material  on  the  portion  of  the  iloor  within  the 
chamber  i--  being  dried,  a  fresh  charge  is  heing 
arranged  on  the  portion  of  the  floor  outside  the 
chamber.     (  .  A.  M, 

Enamel  on  melaUii  i;    >;      :"  Ingswtatns 

for  drying  rooms  for  baking .   A.  E.  White, 

London.  From  Reliance  Drying  Room  Co., 
Chicago.  l.s.A.  Bng.  Pat.  102,685,  Feb.  », 
lOlt'i.     i  Vppl.   No.  7046  of   1916.) 

Tin:  drying  room  comprises  a  drying  and  heating 
chamber  in  communication  with  each  other  at 
the  top  and  bottom  of  a  vertical  partition  separa- 
ting them.  A  pipe  system  communicating  with 
the  chambers  at  the  bottom  leads  upward  there- 

It- to   a    fan  or   blower  which   discharges  air 

downwards  into  the  drying  chamber;  ventilating 
pipes  leading  from  this  chamber  are  provided  for 
removal  of  foul  or  saturated  air;  tic  •  converge 
together  into  a  single  Hue  to  a  suitable  point-  of 
discharge.  The  system  i-  preferablj  used  in  ton- 
junction  with  a  drying  room  provided  with  a  turn- 
table floo  ceding  abstract).-    T.  II.  B. 


Phenols,  formaldehyde,    ami  sail.--  of  sulpha-acids  : 
Process  for  obtainii  .'  condensa- 

tion from  .  K.  Tarassoff,  Moscow,  and  P. 
Shestakoft,  Petrograd.  Eng.  Pat.  102,635,  Jan. 
20,  1916.     (Appl.  No.  956  of   19 

n.     infusible,     and     insoluble     products    are 
obtained  by  condensing  phenols  with  formaldehyde 

in  pri  si  nci  of  ammonium,  alkali,  or  alkaline-earth 
sa.lt  s  of  sulpho-acids  (preferably  naphtha  sulpho- 
aeids  or  sulpho-aromatic  fatty  acids),  and  of  an 
acid   which   does   not  d  such   salts.      For 

example.  300  parts  by  weight  of  "commercial 
carbolic  acid  99 — 100'  cresols,"  is  gradually 
mixed  with  135  parts  of  a  40%  solution  of  sodium 
salts  of  naphtha  sulpho-acids.  9  parts  of  hydro- 
chloric acid (sp.gr.  114), and  loOpartsof  40%a(pe 
ous  formaldehyde,  and  heated  to  05° — 70*  C.  A 
resinous  liquid  mass  separates  with  a  watery  layer 
on  top:  the  hitter  is  removed  and  I  he  resinous 
ma-s  heated  until  tie-re  is  a  loss  of  70-  ~~>  ; 
by  weight  of  the  total  materials  used.  Alter 
cooling  i-'  35  1">  '•'■.  120  pa  its  by  weight  of 
aqueous  10%  formaldehyde  is  added  and  tie- 
whole  mixed  to  a  h<  ius  mobile  Liquid, 
which  is  poured  iuto  moulds,  left  to  rest  some 
hours,  then  gradually  heated  for  one  hour  to 
If.  ('..  then,  at  intervals.  l.\  IP  15  at  a  time, 
to  100    C.     T.  II.  B. 


II .ml  i  oniposiiwns  ;   Production  of from  form" 

aldehydi    and   phenols  with   carbohydrates,  albu- 
minous  materials,   and   tannins.     K.   Tars 
•;       .....    Russia.     Eng.   Pat.   102,751,  .Ian.  19, 
1916.     i  \ppl.  No.  892  of  1916.) 

Tin:  pro.  ess  described  in  Eng.  Pat.  7560  of  lull 

;   (see  also  Eng.  Pal  -.  528,  and  6716  of  1914  :    this 

J.,    1914,    557;     1915,    L87,    1201),   according   to 

which    organic    bodies    containing    no    aldeh 

phenol,  oi   Milpho-Kroups,  Pi  substances  in  which 

roups  aie  not   essential  constituents,  lnay 

nsed  to  take  pari   in  tie-  reactions  bet  WOOD 

phenols  and  formaldehyde,  in  the  presence  of  one 

or  more  organic    sulpho-acids,    is    now     modified 

by    the    in.  In-:-. n   oi    carbohydrates,    albuminous 

materials,   and   tannine  amon  "  idlers." 

I'or  example   (1,   carbolic  acid.    1(H);    a    37%  solu- 
tion of  naphtha  sulpho-acids,  albumin, 

20  ;    and  water  I  at  75°- 
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until  the  added  water  is  evaporated.  The  maps 
is  cooled  and  formaldehyde  (40 °0).  40  gnus.,  is 
added.  When  the  reaction,  which  takes  place  at 
60  — 80°  C.  moderates,  a  further  50  grms.  of  water 
i-  driven  off  by  heating,  the  mass  cooled  to  25=— 
30*  C,  and  formaldehyde  (40  °„).  50  grms..  added. 
Tin-  visions  liquid  is  poured  into  moulds  and  left 
for  10 — 12  hrs..  and  the  hardening  process  is  then 
completed  by  heating  up  to  75°  C.  for  half-an-hour. 
up  to  85  — 90c  C.  for  1 — 2  hours,  and  at  100°  C. 
tor  an  equal  length  of  time:  205  grms.  of  a  very 
hard,  elastic,  non-fusible,  non-transparent,  bluish- 
yellow  solid  is  obtained.  The  egg  albumin  may  be 
replaced  bv  blood  albumin,  gelatin,  casein,  glue, 
etc.  (2)  Carbolic  acid.  100  ;  formaldehyde  (40%). 
50;  sulpho-aeid  solution.  50;  and  wheat  starch. 
30  grms.  are  heated  together  to  40° — 45c  C.  :  heat 
is  evolved  and  a  jelly  is  formed  which  thins  on 
boding,  the  starch  being  deposited.  The  mixture 
is  rendered  hoinogeneotis  by  stirring,  and  55 — 60 
grms.  of  water  is  then  evaporated  by  heating. 
The  mass  is  cooled  to  20° — 25:  C.  formaldehyde 
(40%),  40  grms..  is  added,  and  the  viscous  tarry 
mass  is  then  poured  into  moulds  and  heat-treated 
as  in  example  (1) ;  200 — 215  grrrrs.  of  hard,  rose- 
coloured,  infusible,  elastic  material  is  obtained. 
(:'.)  With  carbolic  acid,  100  ;  sulpho-acid  solution 
(40%),  50  ;  crystalline  tannin  solution  (50%).  60  : 
and  formaldehyde  (40%),  40  grms..  heated  to 
60  — 80°  C.  and  then  until  70 — 75  grms.  of  water 
has  been  driven  off.  subsequently  cooled,  mixed 
with  formaldehyde  (40%)  50  grms..  and  hardened 
off  in  moulds  as  before,  a  hard,  infusible.  "  chest- 
nut-yellow "  mass  is  obtained. — E.  W.  I.. 


Vulcanised  oil*:  Preparation  of  solutions  oi 


obtained  by  the  action  of  sulphur  chloride,  in  cimt/l 
acetate.    M.  Pot...   Ft.  Pat.  480,939,  Feb.  12.  1916. 

The  oil.  e.g..  castor  oil.  1  kilo.,  is  intimately 
mixed  with  amy]  acetate,  2  litres,  and  sulphur 
chloride.  250  grms..  is  then  stirred  in.  A  stiff. 
almi  st  colourless  jelly  is  formed,  which  gives  off 
large  quantities  of  hydrogen  chloride,  resulting 
from  the  decomposition  of  some  acetyl  chloride 
produced  during  the  reaction.  When  left  in  a 
hermetically  closed  vessel  for  several  days,  this 
product  completely  liquefies,  the  vulcanised  oil 
passing  into  solution.  Sodium  or  barium  or  other 
carbonate,  or  sodium  theiosulphatc — but  prefer- 
ably barium  carbonatt — is  added  to  neutralise  the 
tree  acid  present,  and  the  solution  is  then  decanted 
and  filtered.  This  solution  may  be  used  for 
impregnating  fabrics  and  other  materials,  or  it  may 
be  mixed  witli  other  solvents,  and  nitrocellulose. 
;.s  well  as  with  soluble  colours  and  pigments,  and 
i  for  varnishing  black  and  coloured  leathers  and 
lor  a  variety  of  other  purposi  s.—  E.  W.  L. 


White   pigment   oi   tin-   lithoponc   type  :   Inalterable 
.      R.    B.   Llopart.     Fr.    Pats.    180,846   and 
-o.sjT.  Feb.  2.  1916.     Under  Int.  Conv.,  Feb. 
}'■>  and  Mar.  lb.  1915. 

U.S.   Pats.  1.139,427  and  1,140,354  of  1915; 
this  J..   1015.  670,  715. 


[Resinous]  condensation   prod nets ;  Process  for  the 
■  anufacture  oj  insoluble  .     F.  Pollak,  Berlin. 

r.S.  Pat.  1.21  1.227.  Jan.  2.  1917.     Hate  of  appl., 
Aug.    15.    1012. 

Ski;  Fr.  Pat.   147,969  of  1012;  this  .1..   1913,  436. 


XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 

Patents. 

Vulcanisation  ;  Circulation  anil  exhausting  appara- 
tus for .     A.E.Alexander,  London.     From 

Goodyear's  -Metallic  Rubber  Shoe  Co..  Nauga- 
tuck,  Conn..  F.S.A.  Eng.  Pat.  102.S02.  Auit.  20. 
1916.     (Appl.  No.  12.204" of  1916.) 

In  apparatus  for  vulcanising  rubber  boots  and 
similar  articles,  in  which  a  difference  of  pressure 
is  maintained  between  the  inside  of  the  perforated 
forms  on  which  the  articles  are  mounted  and  the 
heated  fluid  (gaseous)  medium  surrounding  the 
articles,  a  certain  leakage  of  the  medium  {e.g.. 
carbon  dioxide)  into  the  interior  of  the  forms 
occurs.  Loss  of  heat  units  and  of  heating  medium 
is  minimised,  according  to  the  invention,  by 
inserting  an  exhaust  pump  in  series  with  the  low 
pressure  and  the  high  pressure  sides  and  thus 
returning  the  gaseous  leakage  quickly  through  a 
preheater,  to  the  high  pressure  atmosphere  of  the 
vulcaniser.  Good  circulation  is  ensured  by  running 
a  branch  pipe  from  within  the  vulcaniser.  opposite 
the  gas  inlet,  to  the  suction  end  of  the  pump. 
The  interior  of  the  forms  communicates  with  the 
hollow  frame  of  the  trolley  which  carries  them, 
and  this  in  turn  is  connected  with  the  external 
!  suction  pipe  of  the  pump. — E.  W.  L. 

Vulcanisable  composition  :  Process  of  manufacture 

of  a .     J.  .S.  Campbell.     Ft.  Pat.  479,960, 

Oct.  8,  1915. 

Finely  divided  leather  is  heated  with  oil  or  fat. 
and  whilst  continuing  the  heating,  caustic  soda 
or  potash  (sufficient  to  saponify  the  oil),  vegetable 
fibrous  material,  magnesia,  filling  material,  such  as 
steatite  or  chalk,  and  a  binding  material  such  ps 
gum  or  caoutchouc  are  successively  added  at 
intervals,  and  the  whole  thoroughly  mixed.  The 
mass  is  then  dried,  anil  worked  up  by  passing 
between  cylinders,  during  which  operation  sulphur 
or  some  other  vulcanising  agent  is  added.  Tli  • 
material  may  then  be  made  into  sheets,  etc..  and 
vulcanised.— F.  C.  T. 


XV.— LEATHER;     BONE;     HORN;      GLUE. 


Patents. 

Skins;    Delimit///  /////I  bating  of 


.T.  Meistcr. 
Fr.  Pat.  480,196,  Nov.  10.  1015. 
Skins  are  submitted  to  the  action  of  pepsin  or 
other  suitable  enzymes  in  very  dilute  hydrochloric 
acid,  the  temperature  being  maintained  at  40  c. 
Other  acids  (boric,  lactic)  and  also  salts  (ammonium 
chloride)  are  added  to  keep  up  the  hydrion  con 
centration.  The  process  is  much  more  rapid  and 
reliable  than  the  usual  one. — F.  C.  T. 

Tanning  extracts  :  Manufacture  of .  Soc.  Anon. 

des  Matii-res  Tannantes  et  Colorantes.      Fr.  Pat. 

180,300,  Nov.  23.  1915. 
AN   extract    suitable  for  tanning  is   prepared   from 
the  pods  of  Acacia  arabica  and  Acacia  Senegal  or 
of  other  similar  trees.     F.  C.  T. 

Tanning.     Gum   Tragasol    Supply   Co..    Ltd.     Fr. 
Pat.  480,456,  Dec.  16,  1915. 
Fug.  Pa!.  7635  oi   L915;  this  .1..   1916,  748. 


Pn    ess  of  manufacturing  bronze  powder. 

480,504.    'Sec   X. 


Fr.  Pat. 


Process  for  utilising  osier-bark. 

V. 


Fr.  Pal.    180,637. 


Manufacture   of   a    vulcanisable   composition. 
Pal.    179,960.     Set    XIV. 


Fr. 
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XVI.— SOILS;  FERTILISERS. 

Phosphoric  acid;  Valuation  of  water-soluble  an 
compared  loiih  citrale-solubU  — .  E.J.I'ranke. 
J.  Intl.  Eng.  Ohem.,  li'17.  9,  5  I     55. 

In  tin-  reports  "f  some  of  the  American  experi- 
mental stations  the  "valuations"  or  "  trade- 
i-alues  "  for  water-soluble  phosphoric  acid  have 
been  put  ;tt  higher  figures  than  those  for  citrate- 
soluble  phosphorii  ai  id,  although  these  "  values  " 
arc  not  intended  to  show  the  agricultural  value  of 
ihr  product's.  Moreover  they  are  not  justified  by 
the  selling  prices.  Thus  the  cost  of  the  avail- 
able (water-soluble  plus  citrate-soluble)  phosphoric 
acid  in  acid  phosphate  (superphosphate)  decreases 
with  the  rise  in  the  proportion  of  water-soluble  to 
citrate-soluble  phosphoric  acid,  whilst  citrate- 
soluble  acid  in  organic  phosphates  costs  more 
per  unit  than  does  the  available  acid  insuper- 
phosphate.  —  C.  A.  M. 

Third  report  on  On   improvement  of  indigo  in  isiliar. 
Howard.     See  IV. 

Relationship  existing  between  oxydase  activity  of 
plant  juices  and  their  hydrogemon  concentration, 
with  n  noti  on  thi  cause  of  oxydase  activity  in 
plant  tissue.     Bunzell.     See  XVill. 

I\v:  i:\is. 

Manures;  Manufacture  of  compound .     C.  De- 
guide.     Fr.  Pat.   180,569,  Dec.  30,  L915. 

Insoluble  phosphates  are  transformed  into  soluble 
products  by  the  action  of  sodium  bisulphate,  dis- 
solved  iu  water  or  in  liquids  containing  fertilising 
elements  in  solution  or  suspension.-  B.  N. 


mill    process    of 


Manure  :    Soluhl     phospltatic 

manufacture.  E.  Stoppani  and  V.  Volpato. 
Fr.  Pat.  180,697.  Jan.  17.  L916.  Under  Int. 
Cony.,  Jan.  26,  1915. 

\  soluble  phosphatic  manure  is  formed  by 
mixing  natural  phosphates  with  about  6%  of 
carbonates,  oxides,  or  salts  of  alkali  or  alkaline- 
earth  metals,  and  then  heating  to  about  600  C, 
afterwards  hydrating,  preferably  whilst  hot,  by 
the  addition  of  water,      li.  X. 

Calcium  cyanamidi  :   Apparatus  for  the  treatment 

[granulatwii]   of .     Q.    W.    Sinclair.    Odda, 

Norway.  U.S.'  Pat.  1,211,252,  Jan.  2,  1917. 
Date  of  appl.,  July  7.  1914. 

ski;  Bag.  Pat.  9821  of   1914  j  this  .)..   ••u:,.  .(].;. 

Peat  [as  fertiliser];   Utilisation  of         .     Wetcar* 
bonizing,  Ltd.     Fr.Pat.  180,079,  Oct.  26,  1915. 

See  Eng.  Pat.  18,838  of  HM4  ;  (his  J..  1916,  133. 

Phosphates;    Manufacture    of   citrate-soluble . 

S.  H.  .Newberry.     IV.  Tat.  180,355,  Nov.  30,  1915. 

See  V.s.  Pats.   1,162,802  and   1,102,944  of   1915  i 
this  J..  1916,  133. 

Manufacture  of  cellulose,  and  utilisation  o/  tin  wasti 
lyes.  '    Fr.  Pat.  177,895.     Si     \  . 
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I  mi  rtaSi  ;    I '  from 

Demerara  and  St.   Domingo.     II.   Pellet.     Bull. 
Assoc.  Chim.  Bui  r.,  1916,  33,  263-   266. 

Maquenke  has  detected  the  presence  oi  tin  ertase 
d    raw    cane    sugars    from    Demerara    and    st. 


Domingo,  particularly  the  former.  It  orig  nates, 
lot  btless,  from  Baicro-organisms,  probabl)  i  acberia 
oi  the  type  described  bj  Lewton-Brain  an<1  Deeri 
itliis  .1..  1909,  845),  which  develop  in  the  finished 
sugar  under  suitable  conditions  of  humidity  and 
temperature.  The  presence  of  invertase  explains 
why  in  order  to  avoid  rapid  decomposition  of 
sucrose,  liquors  should  be  submitted  as  soon  as 
possible  to  a  temperature  of  90  100  C.  and  also 
why  the  presence  of  certain  antiseptics  is  ndl 
efficacious  in  preventing  alteration  of  the  syrupa 
and  other  products.  It  suggests  that  to  obviate 
decomposition  of  solution-  of  cane  sugar  products, 
if  i-  desirable  to  destroy  the  enzyme  by  heating  to 
a  moderate  temperature  in  presence  of  an  alkali, 
and  also  to  operate  with  highly  concentrated 
solutions.— J.  1'.  O. 


Clarification   [of  sugar  cane   juices] ;   Pncissa  for 

the with  direct  filtration  through  presses.  C. 

Fribourg.     Hull.   Assoc.  Chim.  Sucr.,    1916,  33, 
2-2'    -255. 

The  author  has  shown  previously  that  after 
treatment  with  kieselguhr  and  diealcium  phos- 
phate, it  is  possible  to  tilter  defecated  cane  jfuce  in 
its  entirety  through  filter-presses  and  obtain  a 
clear  liquor  and  good  cake,  instead  of  following 
the  present  more  lengthy  system  <>f  decantation 
and  after-treatment  of  the  "  bottoms  "  and  scums. 
Further  details  are  now  given,  and  it  i-  pointed 
out  that  the  total  nitration  of  juice  in  this  way  is 
impossible  when  soluble  phosphates  alone  (that  is. 

phosphoric  acid  and   moiiocalcinm  phosphati    from 

concentrated  superphosphate  and  acid  phosphate) 
are  added  to  the  juice  already  sulphite, I  and  limed 

as  usual,  the  effect  being  to  produce  a  gelatinous 
precipitate  which  prevents    filtration    in    presses. 

(hi  tl tier  hand,  kieselguhr  alone  at  the  rate  of 

2-5  kilos,  per  1000  litres  of  juice  produ  -  the 
desired  effect,  although  no  appreciable  increase 
of  purity  results.  Soluble  phosphates  in  conjunc- 
tion with  kieselguhr  cause  an  increase  ol  purity, 
while  allowing  of  direct  filtration,  but  a  relative!) 
la  r^e  an  ion  nt  of  kieselguhr  is  required.  Eo  momical 
and  generally  satisfactory  results  with  an  appre- 
ciable increase  of  purity  are  stated  to  be  obtained 
b\  (lie  use  of  a  mixture  of  kieselguhrand  dicalchim 
phosphate  (insoluble)  in  the  proportion  of  •_'  :  t.  and 
employing   :>     1    kilos,   (or    I     5   kilos,  with   low 

purities)   per    1000   litres  of   the   juice  after   it.   has 

been  submitted  to  sulphiting  ami  Inning  a-  usual. 
Under  these  condil  ions  the  filtering  surf  ace  required 
will  be  50  aq.m.  per  ion  tons  of  cane  worked,  the 
process  is  rapid  and  simple,  and  there  is  a  marked 
savin:.'    in    labour    and    steam.      The    amount     of 

press-cake  (dry  state)  obtained  per  limn  litres 
juice,  with  ordinary  sulphitation  and  defecation,  is 
6—8  kilos.,  while  with  the  further  addition  of  both 
kieselguhr  and  dicalcium  phosphati'  it  i-  1 1  -  12*5 
kilos.,  and  all  or  almost  all  the  phosphoi  c  acid 
added  can  he  recovered  with  that  normal]  i  pn  -in' 
in  the  juice,  giving  a  cake  containing  a  ■•■  11".. 
of  phosphoric  acid.  7  t  >8%of  nitrogen,  and  Id  to 
20*}j  of  lime,  which  tonus  a  useful  fertiliser  in 
the   cane   Held.      .1.  I>.  <  >. 

Sugar;  Quantitative  determination  of  mi  tunls 

oj  I'll  a-naphthol  ami  tin    cslimati '    i  /< 

,,n  lit  losses  {in  sugar  factories  .     A.  I'.  Blake. 
Int.  Sugar  J..  1917,  19,  26     J--. 

T  :  \<  i>  ,,f  sucrose  in  water,  up  to    100   parte   per 

on,   can   he  estimated,   with  a   possible  error 

"t  20  %  for  pure  solutions,  bj  the  following  method. 

Ten      c.e.      of      concentrated      sulphuric      acid      i- 

added  carefully  to  .">  c.c.  of  tl..'  liquid  under  test 

baining  .">  drops  of  a  20%  solution  ol    a-naph- 

vi     pun-    alcohol:     the    mixture    is    stin   d 

rously   and   alter   l'   mins.   the  purple  coloui 
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produced  when  sugar  is  present  is  compared  with 

a  series  of  standards.  The  standards  for  con- 
centrations  of  sugar  up  to  20  parts  per  million  are 
made  by  mixing  solutions  of  cobalt  nitrate  and 
copper  sulphate;  those  for  larger  amounts  are 
made  from  red  and  blue  organic  dyestuffs  and 
require  to  be  renewed  about  once  a  month. 
\  essels  of  uniform  size  should  be  employed  and 
should  not  be  wiped  with  a  doth  before  use.  The 
presence  of  iron  in  the  liquid  interfiles  somewhat 
with  the  t<st.  and  products  from  the  destructive 
distillation  of  low-grade  materials  vitiate  it 
entirely.  With  the  salt  water  from  condensers 
the  test  lias  given  perfect  satisfaction.  The 
luthor  applies  it  to  the  examination  of  condensed 
water  from  evaporation,  employing  a  device 
(illustrated  in  the  original  paper)  E<  r  taking 
periodic  samples  from  the  condenser  fall  pipe ;  by 
this  means  the  losses  from  evaporator  entrain- 
ment  are  determined  regularly. — J.  H.  L. 

Sucrose;    Simplified   inversion    process  for  the    de 

[nation  of by  double  polarisation.     II.  S. 

Walker.     Hawaiian  Chem.  Assoc,  Oct    12,  1916. 
Int.  Sugar  J.,  1917,  19,  31 — 35. 

The  following  method  of  inversion,  applied  to  the 
determination  of  sucrose  in  pure  sugar  and  in 
waste  molasses,  gave  percentage  values  rarely 
differing  by  more  than  01  from  those  obtained 
by  Herzfeld's  method.  .Seventy-five  e.c.  of  the 
solution  to  he  inverted  (normal  strength  for  sugars 
and  half-normal  for  molasses),  in  a  100  c.c.  flask, 
is  heated  in  a  water  bath  to  05  C,  then  withdrawn 
from  the  hath,  treated  with  10  c.c  of  a  mixture  of 
equal  volumes  of  hydrochloric  acid  (sp.gr.  1188) 
and  water,  and  allowed  to  cool  spontaneously  in 
the  ah  for  15  mins.  or  as  much  longer  as  may  be 
convenient.  After  being  cooled  to  the  ordinary 
temperature  the  liquid  is  made  up  to  100  c.c. 
and  polarised  as  usual.  In  the  case  of  products 
which  have  been  clarified  with  a  large  excess  of 
basic  lead  acetate,  the  excess  alkalinity  is  neu- 
tralised before  heating,  e.g.,  by  addition  of  1  or  if 
necessary  2  c.c.  of  the  dilute  acid.  A  considerable 
latitude  appears  to  be  permissible  as  regards  the 
temperature  of  the  sugar  solutions  when  the  acid 
is  added  (63° — 70  ('.).  and  the  rate  of  cooling  as 
influenced  by  the  temperature  of  the  laboratory 
(in  the  author's  experiments  this  seems  to  have 
been  in  the  neighbourhood  of  2c>  C.)  and  the 
thickness  of  the  glass  flasks. — J.  II.  I.. 

Sugar;      Report    on .     [Modification     of    the 

;•  i  process  of  double  polarisation.  Use  of 
invertase  as  hydrolysi  in  tin'  double  polarisation 
method.]  C.  A.  Browne.  J.  Assoc.  Off.  Vgric. 
Chem..    1916,   2,   134—1  13. 

In  tie-  original  Clergel  process,  in  which  50  c.c.  of 
tin-  normal  or  half-normal  sugar  weight  solution 
is  made  \ip  to  55  c.c.  with  hydrochloric  acid  and 
inverted,  there  i-  a  diminution  in  volume  due  to 
i  he  following  three  causes:  (1)  the  contraction 
following  i.'ii  inversion;  (2)  the  increase  "1  tem- 
perature produced  by  the  addition  of  the  hydro- 
ehloric   acid  :    and   (:!)  the  evaporation  'I'  water 

from   tie    i k   of   i  he   flask   during   beating,    the 

combined  influence  of  these  causing  the  diminu- 
tion of  tin-  volume  of  the  55  c.c.  by  0*33  e.c.  for 
the  half-normal  weighi  of  13  grms.  In  order  to 
eliminate  all  three  sources  of  error,  it  i-  proposed 
to  make  up  the  volume  of  the  solutii  n  after  and 
not  before  inversion,  the  process  being  thus  made 
more  exact  than  any  modification  involving 
dilution  to  100  c.c,  in  which  any  error  is  multi- 
plied by  2.  It  is  further  recommended  thai 
inversion  be  made  at  the  ordinary  temperature 
over-night.  The  sucrose  is  calculated  by  the  follow- 
ing formula  allowing  for  differences  in  specific  rota- 


tion caused  by  varying  concent  rat  ion  when  less  than 
the  normal  weight  of  2(5  grms.  is  taken;  A  i- 
the  direct  polarisation  and  I!  the  invert  polarisa- 
tion corrected  for  increase  of  volume,  and  t  is  the 
temperature  at  which  the  invert  solution  is  read  :— 

100  (A— B)  


144-9 


o-oi 


[l44-9—  \   -(A— B)] 


Hudson's  method  of  double  polarisation  using 
invertase  as  hydrolyst  {this  J.,  1910,  143).  in 
which  the  lead  used  for  the  clarification  of  the 
product  is  eliminated  by  sodium  carbonate  or 
potassium  oxalate,  is  shown  to  give  far  more 
accurate  results  than  the  method  of  acid  inversion 
in  the  analysis  of  complex  mixtures  containing 
sucrose  and  laevulose.  For  purposes  of  commercial 
analysis,  however,  it  cannot  at  present  displace 
acid  inversion,  the  preparation  of  the  invertase 
solution  being  troublesome,  and  the  whole  process 
requiring  much  care  and  watchfulness,  but  it  is 
invaluable  as  a  control  upon  other  methods. 

—J.  P.  O. 

I h  colorising  carbons  ;  Action  of  different on  pure 

and  impure  sugar  solutions,  and  their  influenct  ••> 
tin  analysis  of  sugar  factory  products.  H.  Pellet. 
Bull.  Assoc  (him.  Sucr.,   1916,  33,  220—227. 

Decolorising  carbons  of  different  origin  vary 
considerably  in  their  properties.  Thus,  "  Eponit  " 
(this  J.,  1911,  140.  1177)  has  a  density  of  250  grms. 
per  litre,  carbon  from  the  shells  of  cherry-scones 
one  of  573,  while  ordinary  unwashed  animal  char- 
coal has  one  of  895.  Similarly,  their  decolorising 
power  and  ash  content  show  wide  differences,  the 
latter  varying  from  l-5°0  (cherry-stone  carbon) 
to  81-8  (animal  charcoal)  per  100  of  dry  sub- 
stance. Wlieu  used  as  clarifying  agents  in  the 
double  polarisation  method  of  determining  sucrose, 
all  adsorb  a  greater  or  less  quantify  of  sugar,  and 
with  100  c.c.  of  a  pure  solution  of  sucrose,  origin- 
ally polarising  26-85°,  the  reading  after  Hie  addition 
of  2  grms.  of  the  different  grades  was  as  follow  >  : 
"Eponit,"  25-80\  animal  charcoal,  washed  suc- 
cessively with  hydrochloric  acid  and  water,  and 
dried,  26-20°,  ordinary  unwashed  animal  charcoal. 
2O-20\  and  cherry-stone  carbon.  26-80°.  In  the 
case  of  solutions  of  sugar  factory  products  defecate!  I 
with  basic  or  normal  lead  acetate,  the  adsorption 
is  less,  while  in  that  of  liquids  first  heated  with 
basic  lead  acetate  and  afterwards  with  excess  of 
sulphurous  acid.  that,  is  under  the  condition.-  ol 
the  sulphurous  acid  direct  polarisation  method. 
practically  no  diminution  could  be  observed.  On 
the  contrary,  a  slight  increase,  averaging  0-15° 
with  a  polarisation  of  about  28-0  .  was  noticed, 
this  being  apparently  due  to  the  adsorption  of 
lead  salt.  He-  elicit  of  which  on  the  optically- 
active  amino-acid  derivatives  causing  a  lsevo 
rotation  was  thus  modified.  An  adsorption  of 
optically-active  substances  in  unfennented  cane 
vinasse  by  decolorising  carbons  was  also  de- 
monstrated, but  cupric  reducing  substances  con 
tained  in  both  beet  and  cane  molasses  do  not 
appear  to  be  affected. —  J.  I'.  O. 

Raffinose ;    Determination    of in    presenct     o) 

sucrose  by  double  inversion  using  top  mid  bottom 
fermentation    yeasts.     II-    Pellet.     Bull.    Assoc. 
Chim.  Sucr..  1916,  33,  255     262. 
Owing   to   the    presence   in    beet    sugar   factorj 
products  of  optically-active  amino-acids  ami  their 
derivatives,  the  rotation  of  which  depends  upon 
Hie  reaction  of  the  solution,  whether  alkalim 
acid,  the  ordinary  method  of  determining  raffir 
by  acid  inversion  is  subject  to  an  appreciable  error. 
On  examining  the  method  of  double  fermentati  n 
bj   tup  and  bottom  yeasts  suggested  bj    Ban,  an. I 
elaborated  by  Hudson  and  Harding  (tin-  .1..  1915, 
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1065),  the  author  obtained  good  results,  both  in 
pure  solutions  as  well  as  in  the-presence  of  dextrose, 
lsevulose,  lactose,  maltose,  and  other  carbohydrates. 
In  the  case,  however,  of  very  impure  liquid-,  as 
molasses,  though  equally  reliable  results  are 
obtainable,  fermentation  is  veryslow,  particularly 
with  the  bottom  fermentation  yeast,  and  demands 
about  T  hours,  sometimes  much  longer,  It  is 
important  thai  i «« •  t  It  the  fermented  liquids  should 
be  examined  at  tlSS  same  temperature,  and  in 
order  to  avoid  any  error  from  adopting  ci  irrecl  ions, 
it  is  advisable  to  read  throughout  at  20  ('.  With 
a  product  obtained  by  the  desacchariflcation  of 
molasses  by  the  strontia  process,  it  was  observed 
that  the  difference  between  the  ordinary  and  tin- 
arid  direct  polarisation-,  was  very  slight,  this  being 
due  to  the  fact  that  the  optically-active  substances 
capable  of  causing  differences  are  almost  entirely 
removed  with  the  mother-liquors,  after  their  decom- 
position.—J.  P.  (). 

Carbohydrates;   Methods  for  the  estimation  of  mix- 
tures of  four  or  /■<«■•<- involving  oxidation  with 

bromine.  K.  (..  Wilson  and  \V.  R.  G.  Atkins. 
Biochem.  .1..  L916,  10,  504  521.  Analyst,  1!M7. 
42,  19— 20. 

Dextrose  and  maltose  ate  quantitatively  oxidised 
by  bromine  at  the  ordinary  temperature  when 
their  solutions  are  saturated  with  bromine  and 
allowed  to  stand:  the  liquid,  however,  still 
retains    a    small    amount    of    it*    original    cupric- 

reducing  power.  Lsevulose  is  not  oxidised 
at  all,  or  only  to  a  very  small  extent,  under 
these  conditions,  whilst  in  presence  of  .V/10 
sulphuric  acid  there  is  a  slight  loss  of  lsevulose  in 
os  hours  at  the  ordinary  temperature.  A  mixture 
of  sucrose,  maltose,  dextrose,  and  laevulose  may 
he  analysed  as  follows  : — The  sucrose  is  determined 
by  polarisation  and  reduction  before  and  alter 
treatment  with  invertase.  The  resulting  mixture 
of  reducing  sugars  is  treated  with  bromine  under 

standard  conditions  of  acidity  and  temperature  for 
a    given   time    (see   following   abstract),    whereby 

dextrose  and  maltose  are  oxidised,  whilst  lsevulose 
remains  unaffected  :  the  reducing  power  of  the 
solution  may  he  taken  as  due  to  la-\  ulose  Only,  the 

result  being  corrected  for  the  portion  derived  from 
the  sucrose.  By  subtracting  the  rotation  due  to 
sucrose  and  lsevulose  from  the  initial  rotation,  the 
rotation  due  to  dextrose  and  maltose  is  obtained, 
and  in  like  manner  by  subtracting  the  reduction 
due  to  lsevulose  from  the  initial  reduction,  the 
reduction  due  to  dextrose  and  maltose  is  obtained. 
The  amounts  of  dextrose  and  maltose  can  then  he 
calculated. 

It  was  observed  that  addition  of  dilute  alkali 
( A  2  or  22V  sodium  hydroxide)  to  a  solution  of 
dextrose,  lsevulose,  or  maltose,  produces  a  large 
temporary  increase  In  the  reducing  power  of  the 
-"hit  ion. 

Honey   and  other   substances   containing   Iwvulose  ; 

imilysis  of .      W.    R.   <■•    At  kin-.      Analvst, 

MM  7.  42,  12     13. 

Tin-;  method  of  Wilson  and  Atkins  (see  preceding 
abstract)  of  oxidising  sugars  other  than  lsevulose 
by  means  of  bromine  is  rapid,  and  although  less 
.-■■urate  than  the  fermentation  method  of  Davis 
and  Daish  ((his  J.,  1918,  1025),  gives  fairly  good 
r.-sults  in  the  analysis  of  mixtures  of  dextrose, 
lsevulose,  and  maltose.  An  excess  of  bromine  is 
added  to  the  solution,  which  should  contain 
sufficient  sulphuric  acid  to  make  the  strength 
decinormal.    and    the    Mask    i-    k.-|>t    in    constant 

agitation  for  12  hour- at  the  ordinary  temperature. 
\lter  the  oxidation  the  maltose  retains  only  a 
I  race  of  its  cupric-reducing  power  and  the  dextrose 
about  1  °„  thereof,  whilst  the  lsevulose  shows  a  re- 
daction of  approximately  1  to  2  ",,  in  reducing  pow  er 


owing  to  its  decomposition  by  the  .V  10  sulphuric 
acid  and  the  hydrobromic  acid  produced  durin. 
the  oxidation  of  the  other  sugars.  This  loss  in 
the  quantity  of  hcvulo.se  is  approximately  ha  la  nee,  I 
by  tin-  residual  reducing  power  from  the  other 
sugars.  After  removal  of  the  excess  of  bromine 
by  means  of  gaseous  sulphur  dioxide  and  finally 
l>y  titration  with  a  solution  ol  sulphurous  acid, 
the  solution  is  render,-, 1  only  slightly  acid  or 
neutral  (but  not  alkaline)  by  the  addition  ol 
potassium  carbonate,  and  the  reducing  power  of 
an  aliquot  portion  is  determined.  Fortius  purpose 
Kendall's  solution  (this  J.,  1!U2.  351)  is  suitable 
as  it  does  not  dissolve  the  cupric  oxide,  and  the 
amount  of  lsevulose  may  then  be  found  by  reference 
to  the  author's  table  (Biochem.  J.,  1916,  10,  lo7). 
In  the  ras,-  of  honey  or  other  mixtures  containing 
only  dextrose  and  lsevulose,  sufficiently  accurate 
r.-sults  are  obtained  by  determining  the  reducing 

power  before  and  after  the  oxidation.  For  the 
determination  of  sucrose  in  honey  the  reducing 
power  is  determined  before  and  after  inversion, 
and  the  inverted  solution  afterwards  oxidised 
with  bromine,  due  allowance  being  made  for  the 
ih-xtro.se  and  lsevulose  produced  by  the  inversion. 
The  method  of  oxidation  with  bromine  affords 
easy   means  of  detecting  abnormal   quantities  ■ 

dextrose   in    honey,    jams,    etc.-    ( '.    \.   \|. 

Fructose  [Itevulose] ;    Evidence  indicating  the  exist- 
ence of  a  new  variety  of .     .1    reactive  form 

of  methylfrucioside.     J.  ('.  Ir\  ine  and  G.  Robert 
son.     ('hem.  Soc.  Trans.,  l'.'ir-.  109,  1305     1314, 

In  a   previous   paper   (this  J..    1915,   (>27)    som< 

derivatives  of  a  new  highly  read  he  form  of  glucOS 
(dextrose),  y-glucose,  (littering  from  the  well- 
known  a- anil  8-modifi  cat  ions  presumably  in  the 
position  ot  the  oxidic  link,  were  described.  It 
would  now  appear  that  this  -, -type  is  represented 
also  in  the  case  of  the  other  monohexoses.  galac- 
tose and  fructose.  One  of  the  characters  of  this 
series  is  the  ready  formation  and  equally  read] 
hydrolysis  of  the  methylglucosides  and  fructosides, 
which  are  hydrolysed.  like  sucrose,  on  warming 
with  highly  dilute  acids.  There  is  a  stro 
presumption  in  favour  of  the  \  iew  that  the  fructose 
component  of  sucrose  I, clones  to  the  new  y-type, 
whereas  the  glucose  component  i-  of  the  ordinary 
type.  The  evidence  on  which  the  view  of  the 
existence  of  "  7-fructose  "  is  based  is  largely, 
contained  in  work  by  Purdie  and  I 'aid  (('hem. 
Soc.   Trans..    1IMI7.    91.   289)   on   the   formation   ol 

tetramethylfructose     from     the     crude      thyl- 

fructoside  obtained,  according  to  Fischer,  by  the 

condensation  of  fructose  with  methyl  alcohol 
containing  0*5%  of  hydrogen  chloride.  This 
reaction  proceeds  readilj  at  35  C.  and  in  this 
respect  shows  a  marked  difference  from  the  mode 
of  preparation  of  alkylglucosides  where  prolonged 
heating  at  loo  ('.  i-  generally  required,  'lie 
product  is  obviously  a  mixture  and  its  resolution 
is  complicated  by  the  fact,  now  first  ascertained, 
that  the  portion  of  the  methylfructoside  corres- 
ponding with  the  new  -, -modification  of  the  sugar 
combines  readily  with  whatever  traces  ,,1  acetone 
may  he  present  in  the  methyl  alcohol  employed, 
yielding  methylfructoside-monoacetone,  win,  1 
can  only  he  isolated  by  fractional  distilla- 
tion under  the  highest  vacua  afforded  bj  the 
Gaede  pump.  Two  distinct  tetrainethylfructoses, 
a  ,  r\stalline  and  a  liquid  modification,  are  formed 
from  the  mixture,  which  must  contain  at  least 
four  isomeric  methylfmctosides ;  two  of  the 
latter  correspond  to  the  ordinary  form  of  fructose 
(a  and  (i)  and  two  to  the  new  -,-lorm  which  also 
is  capable  of  existing  in  a  ami  <  modifications 
The  specific  rotation  ,,i  the--  new  modifications 
of  fructos,-  when  in  equilibrium  is  low  aid  1- 
probabl)  dextro  in  sign  :  1  he  melting  points  of  the 
sugars  would  he  lower  than  those  ol  lie-  ordii 
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form  :  they  may  be  syrups.  Taking  the  analogy 
of  v-glucose,  it  is  assumed  that  y-fructose  contains 
the  ethylene  oxide  ring,  while  the  ordinary  fructose 
contains  the  butylene  oxide1   linkage. — J.  F.  B. 

Galactose  ;  Determination  of  free  and  combined . 

\.  W.  van  tier  Haar.     Chem.Weekblad,   191<>. 
13,  1204—1213. 

The  galactose  is  oxidised  by  means  of  nitric  acid 
and  the  resulting  mueic  arid  is  weighed,  as  first 
suggested  by  Creydt  (Dissert.,  Erlangen,  1SS8). 
From  0  -25  to  1  grm.  is  mixed  with  tin  c.c.  of  nitric 
arid  (sp.gr.  1-15  at,  15  ('.)  in  a  beaker  12  cm. 
high  by  60  mm.  in  diameter,  which  is  immersed 
in  a  boiling  water  hath.  The  contents  are  stirred 
at  intervals  and  the  heating  continued  until  the 
liquid  is  reduced  to  less  than  20  gnus.,  when  the 
mixture  is  cooled  and  made  up  to  20  grins. 
with  water.  After  the  addition  of  0-5  grm.  of 
dry  mucic  arid  which  lias  been  purified  by  re- 
crystallisation  from  alcohol,  the  liquid  is  left  for 
-IS  hours  at  15°  C,  and  the  deposit  of  mueic  arid 
is  then  collected  on  an  asbestos  filter  in  a  Gooch 
crucible,  washed  with  5  c.c.  of  water,  and  dried 
at  100°  C.  until  constant  in  weight,  the  weight  of 
mucic  acid  added  to  promote  the  crystallisation  being 
afterwards  deducted.  For  the  determination  of 
galactose  in  glucosides  or  polysaccharides,  from 
n-25  to  1  grm.  of  the  anhydrous  substance  is 
hydrolysed  with  25  c.c.  of  2  to  5%  sulphuric  acid, 
and  the  liquid  filtered,  after  21  hours,  from  any 
insoluble  products.  The  filtrate  and  washings 
are  concentrated,  rendered  slightly  alkaline  with 
sodium  hydroxide  solution,  made  up  to  30  c.c, 
and  treated  with  30  c.c.  of  30  °i  nitric  acid,  and 
as  much  sucrose  as  corresponds  to  the  non-sugar 
part  of  the  glucoside  (.e.g.,  sapogenins).  The 
•  •Nidation  is  then  effected  as  described  above. 
From  the  weights  of  mucic  acid  obtained  the 
corresponding  quantities  of  galactose  may  lie 
found  by  reference  to  the  following  tallies  (inter- 
mediate figures  may  be  obtained  by  interpo- 
lat  ion)  : — 

I.  Galactose  alone. 


Mucic  acid. 

Galactose. 

Mucic  acid. 

Galactose. 

mgms. 

mgms. 

mems. 

mgms. 

4 

ii 

366 

;,i  ii  i 

0-8 

in 

455 

600 

20 

.'■ii 

525 

700 

55 

urn 

c,i:, 

SI  III 

100 

i:,u 

679 

B80 

142 

200 

688 

890 

ISO 

2.-in 

695 

lino 

215 

800 

780 

moo 

2:  in 

Jill) 

II.  Galactose  made  up  to  I  grm.  with  sucrose. 


Mucic  acid. 


Galactose 


Minic  acid 


Galactose. 


mgms. 

munis. 

mgms. 

mums. 

—  4 

0 

2u.-, 

800 

2-1 

in 

2s4 

Hill 

2S 

:,n 

325 

150 

62-5 

mo 

360 

5 

100 

150 

4411 

lino 

L33 

200 

475 

050 

140 

350 

555 

750 

165 

250 

780 

H 
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Gum-yielding  plants  ../'  Brazil.  H.  Montandon. 
Chacanas  e  Quintaes,  1916,  13,  117 — 421.  Bull. 
Am\  Int.  II..   L916,  7,  1293—1296. 

Substitutes  for  gum  arabic  are  obtained  from  the 
following  Brazilian  plants:-  (1)  Different  species 
of    "angico,"    Enterolobium  ellipticum   [Pithecolob- 


turn  gummiferum)  ;  (2)  "  Arvore  da  gomma  "  or 
"  gomnta  lagrima"  [Vochisia  gummifera),  which 
is  common  in  the  province  of  Rio  de  Janeiro  : 
and  (3)  '*  Vinheiro  da  Campo  "  or  "  Arvoredo  trinho  " 
(Vochisia  fhyrsoidea),  which  is  common  in  the 
Stale  of  Minas  Geraes.  The  best  quality  or 
"  gumma  lagrima  "  is  free  from  impurities  and  is 
perfectly  colourless  and  transparent.  It  is  com- 
pletely  soluble  in  11  parts  of  cold  water,  yielding 
a  colourless,  transparent  mucilage.  A  sample 
with  sp.gr.  1-604  at  26  C.  had  the  following 
composition: — Water.  11-79;  arabin,  87-tiT  ; 
yellow  bitter  substance,  0-03:  resinous  substance 
004;  insoluble  matter,  0012;  and  ash.  0-44%. 
Experiments  made  by  Pizarro  showed  that  the 
gum  of  Vochisia  thyrsoidea  has  10  times  the 
adhesive  power  of  gum  arabic,  and  is  quite  equal 
to  it  in  medicinal  properties.  Consignments  of 
Brazil  gum  have  been  exported  to  Liverpool  and 
to    Germany    from    1900    onwards. — C.  A.  M. 

Utilisation    of    diseased    potatoes    as    fodder    and 
industrial  raw  material.      Wehmer.     See  XI Xa. 

Patents. 

Fondant    [sugar    cream];     Manufacture    of   . 

P.  H.  Schlueter,  Chicago.  '  111.  U.S.  Pat. 
1,201,357, Oct.  17.  1916.Dateofappl... Mar. S. Kiln. 

For  making  fondant  or  sugar-cream  for  filling 
sweetmeats,  a  suitable  charge  of  sugar,  e.g..  25  lb. 
of  pure  cane  sugar  and  5  lb.  of  glucose,  is  mixed 
with  only  sufficient  water  to  effect  complete 
solution  on  boiling,  and  the  solid  ion  is  boiled  in 
the  open  air  until  it  attains  a  temperature  corre- 
sponding to€22s  F.  (109  G.)  at  sea  level.  The 
charge  is  then  subjected  to  a  vacuum  as  complete 
as  possible  (28 — 28-5  ins.)  and  as  soon  as  vigorous 
ebullition  has  set  in.  the  application  of  heat  is 
discontinued  and  evaporation  allowed  to  proceed 
under  vacuum  until  the  syrup  reaches  a  den-it  \ 
corresponding  to  a  boiling  point  of  23S  F. 
(114-5°  C.)  in  the  open  air.  During  the  evapora- 
tion of  the  syrup  without  the  application  of  heat, 
the  temperature  will  have  become  so  reduced  that 
the  operation  of  beating  to  cream  may  proceed 
immediately.  The  apparatus  may  consist  of  a. 
pan  and  gas-heated  furnace  mounted  on  lifting 
gear  beneath  a  hood  connected  with  a  vacuum 
pump,  so  that  boiling  in  the  open  or  ia  vacuo  may 
I,,-  carried  out    bv  lowering  or  raising  the  pan. 

—J.  F.  B. 

Sugar  ;    Process  for  the  manufacture  of .     O. 

Carr.  Ashevillc,  N.C.  fJ.S.  Pat.'  1,201,936, 
Oct.  17,  191(5.     Date  of  appl.,  Sept.  9,   1911. 

SCGAB  juice,  either  raw  or  treated  with  precipi- 
tating agents,  is  atomised  into  an  air-chamber  in 
which  tin-  moisture  of  the  juice  is  absorb  ad  bj 
the  air  at  a  moderate  temperature  ai  d  the  solid- 
are  rapidly  deposited  as  a  dry  powder.  The 
non-sugar  impurities  of  (he  juice  in  the  dried, 
state  are  soluble  with  diffii  idly  in  c<  Id  water  and 
c-pecially  after  treatment  of  the  original  juice  wit  b 
lime,  aluminium  hydroxide,  or  metallic  salt  pri 
cipitating  agents.  The  sugar  solids  are  dissolved 
by  lixiviation  preferably  in  the  cold:  suitable 
substances  may   be  added  to  the  lixiviating  water 

to  prevent  solution  of  impurities,  e.g.,  lime, 
alcohol,  etc  The  solution  ma>  be  clarified  by 
carbonatation  or  decolorising  agi  nd 

orated  either  by  atomising  or  boiling   to  "  grain 

in  the  usual  manner.     .1 .  P.  B. 

Sugar  beets;   Process  of  treating  ,andthe\ 

derived  therefrom.  '<;.  II.  Benjamin,  W»  York. 
C.S.  I'at.  1.207,840,  Dec.  12.  1910.  Mate  ..I 
appl..  Dee.   17.   1!)1  I. 

Beet  slices  are  dried,  e.g.,  '•>  air  at  about  l< 
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(77  ;  ('.)  until  about  90",,  of  their  moisture  has 
been  removed,  in  such  a  way  as  to  coagulate  the 
noagulable  matters  without  destroying  the 
enzymes,  rupturing  the  cell  walls,  or  rendering 
them  incapable  of  permitting  osmosis  when  the 
•  I ii . -t  1  product  is  subsequently  treated  by  the 
diffusion  process.  The  dried  product  may  be 
treated  with  a  material  which  will  prevent 
fermentation  or  mouldiness.  -J.  II.  1-. 

Bleaching   liquids    [sugar    juices];     Apparatus    for 

— .  '  L.    .1.    Pore*,    Lockport,   La.    1  .S.    Pat. 

l,208,534,De<  .12,1916.  Date  of  appl.,Jan.22,1916. 

The  apparatus  comprises  a  vertical  cylinder  pro- 
vided with  a  scries  of  annular  ribs  fixed  to  the 
interior  wall,  a  scries  of  annular  shelves  looselj 
mounted  on  the  ribs,  each  formed  of  two  .semi- 
circular segments,  a  vertical  rotary  spindle  pro- 
jecting downwards  through  the  centre  of  the 
casing  and  provided  with  a  series  of  .circular 
discs  overlapping  the  inner  edges  of  the  annular 
shelves,  and  means  for  introducing  liquid  into 
the  upper  part  and  gas  into  the  lower  pari  of 
the  casing  and  for  discharging  waste  gas  from 
the  upper  pari  and  the  treated  liquid  from  the 
lower    part.—  .T.  II.  L. 

Starch;      Process    for    making    soluble    .     -T. 

Kantorowii  ■■/..     Breslau,     Germanv.      U.S.     I'at. 
1.207.177.  Dec.5,1916.  DateofappL, Oct.  19,191  I. 

Soluble  starch,  solutions  of  which  do  uo<  solidify 
or  gelatinise  at  ordinary  temperatures,  is  made 
by  acting  on  starch  with  organic  acid,  together 
with  substances  which  convert  starch  into  soluble 
starch,  'e.g.,  persalts,  with  or  without  mineral 
acids.— J.  II.  I.. 


XVIII.— FERMENTATION    INDUSTRIES. 

Malts;    Comparative  studies  of   floor-,  drum-,  and 

box .     L.    Adler.     /.    ges.    Brauw.,    1916, 

39,  201-    204,  217-  -221.  22.",     226. 

Three  malts  were  prepared  from  the  same  barlej 

by  germinating  (1)  on  floors.  (2)  in  a  Galland 
malting  drum,  and  (3)  by  the  Kropff  system  (this 
.1..  1912.  39).  All  the  malts  were  kilned  under 
similar  conditions.  In  germinating  h\  the  Kropff 
stem,  the  barley,  after  four  days  on  the  malting 
floors,  was  t  ransf erred  to  a  box  in  which  it  Formed 
a  layer  :!  feel  deep  on  a  perforated  Boor,  and  in 
which  it  was  aerated  for  aboui  an  hom  after  suc- 
cessive resting  periods  of  t>.  6,  6,  10,  10,  24.  and 
l' i  hours.  The  three  malts  were  subjected  to 
;i  very  thorough  investigation.  In  almost  all 
respects  the  characi  ers  of  the  floor  mall  were  inter- 
mediate between  those  of  the  other  two.  The 
Kropff  malt,  owing  to  restricted  respiration 
•  luring  the  later  stages  of  germination,  showed 
a  smaller  malting  loss  than  the  others,  but  it  was 
darker  in  colour.  It  was  further  distinguished 
bj  the  activitj  of  its  diastatic,  proteolytic,  and 
acid-forming  enzymes  and  its  phosphatases, 
and  by  rapid  sacchariflcation  and  nigh  yield  of 
extract.  The  worl  from  it  filtered  rapidly  and 
well,  possessed  a  high  acidity  as  determined  by 
titration,  and  exhibited  a  coarsely  floeruleni 
break."  The  drum-malt,  on  the  other  hand, 
characterised  by  high  malting  loss,  defective 
modification,  and  wcbk  enzymic  activity.  It 
.  harified  less  rapidlj  than  the  others  and  gave 
lower  yield  ol  extract.  The  worl  from  it 
possessed  a  lower  acidity  as  determined  by 
titration,  bui  a  higher  concentration  of  hydrog 
ions,  than  either  of  the  others  :  t  his  i-  attri 
to  its  relative  povertj    in   respect    of   proteolytic 


products,  which  exert  a  "  buffer"  action  towards 
acids.  The  quality  of  the  drum-malt  could 
probably  have  been  improved  by  rotating  the 
drum  less  frequently  and  reducing  the  a, -ration 
during  the  germinating  process.     J.  II.  L. 

Fermentation;     Loss   [of  sugar]    in   alcoholic- 


I..  Lindet.     Comptes  rend.,  1917.  164,58—61. 

The  author  designates  as  "fermentation  loss 
the  proportion  "l  sugar  decomposed  which  cannot 
be  accounted  for,  in  accordance  with  (;ay  Lussac  - 
equation,  by  the  quantity  of  alcohol  produced. 
This  loss  is  due  to  the  formation  of  various  by- 
products accompanying  yeasl  growth,  and  its 
magnitude  in  relation  to  the  amount  of  yeasl 
produced  varies  according  to  the  nature  of  the 
nutritive  substances  present.  In  fermentation 
experiments  \\  ith  pure  sucrose  solutions  containing 
<>iih  salt-,  including  ammonium  sulphate  as  source 
of  nitrogen,  the  ferment  at  ion  loss  was  on  the  aver- 
age about  17  times  as  great  as  the  weight  of 
the  yeast  crop  (dry  substance)  which  itsell 
amounted  to  only  about  0*85%  of  the  weight  of 
sugar  decomposed,  and  the  loss  consisted  to 
the  extent  of  3  of  carbon  dioxide.  The  loss  was 
practically  the  same  when  ammonium  tartrate, 
lactate,  or  acetate  was  used  instead  of  sulphate,  and 
it  was  not  much  less  when  urea  or  asparagine  was 
employed.  In  similar  solutions,  however,  con- 
taining also  2",,  of  substances  such  a-  gum  arabir. 
tannin,  or  peat  humus,  fermentation  was  much  more 
rapid,  the  yeast  crop  was  approximately  trebled. 
and  the  fermentation  loss,  relatively  to  the  yeasl 
crop,  was  reduced  to  one-third  of  its  former  value. 
These  results  were  not  verj  different  from  those 
obtained  in  media,  such  as  beer  wort,  containing 
ready-formed  proteins.  The  author  conclude- 
that  of  all  the  carbohydrates  studied,  except 
arabinose  and  xylose,  sucrose  is  the  least  readily 
assimilated    by    yeast,    the    latter    having    great 

difficulty  in  synthesizing  protein-  from  sucrose  and 

ammoniaca]  or  amide  nitrogen.  <>u  the  other 
hand,  in  presence  of  gum  arabic,  tannin,  etc.  and 
ammoiiiac.il  or  amide  nitrogen,  yeasl  develops 
almost   as  readily  as  in  media  containing  proteins, 

—.1.11.  L. 


Beer:      Pre-mashing    and     protein-hase.     Concen- 
tration of  hydrogen  i"n*  in  —       and  in  Hu  i  • 
o)      its     manufacture.     I'.      Emslander.     Woch. 
Ihau..    1916,   33,    169    -171. 

The  author's  experience  with  pre-mashing  ronfirms 
the  statement  ot  Windisch  'this  .1..  i < •  1 1 . .  1 170)  thai 
this  practice  increases  the  yield  of  extract  from 
mall .  hut  using  a  hard  brew  ing  water  he  found 
pre-mashing  tended  to  render  the  beer  more 
difficult  to  clarify.  This  difficulty  was  in  large 
measure  overcome  by  boiling  the  water  before  use. 
An  explanation  of  tic  influence  of  pre-mashing  on 
clarification  is  suggested.  In  an  electric  field  tie 
constituents  of  beer  which  are  liable  to  separate  i  n 

chilling,  migrate  towards  the  anode  and  are  there- 
fore alkaline  in  character.  The  author  suggests 
t  hat  t  hey  consist  of  compounds  of  lime  or  magnesia 
with  proteolytic  products  which,  owing  to  the 
severance  of  peptide  linkages  and  mnsequenl 
liberation  of  acid  groups,  have  acquired  the  power 
of  combining  with  bases,  since  pre-mashing 
assi-ts  proteolysis  it  is  therefore  likely  to  accent- 
uate tie    formation  ■■!    protein  haze  in  beers  made 

fr waters  rich  in  lime  and  magnesia. 

J.  II.  I.. 


/;.  i  r . 


,S7,  rilisation  oj 

Blc-W  lis'      .1.. 


hi/  filtration.     E 

1917,  53,  :;7     10. 


/.aim 


The  sterilisation  of  beer  by  pasteurisation  injuriously 
affects  tic-  flavour  and  charai  tei  ;   it  also  arrests  or 
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destroys  the  action  of  the  enzymes,  so  that  much  of 
1  h<-  value  of  the  beer  as  a  foodstuff  is  lost.  The 
ordinary  pulp  beer  filters  do  not  sterilise  effectively 
uot  because  the  pulp  fibres  are  incapable  of 
holding  back  micro-organisms,  but  because  of  the 
mobility  of  the  material  under  fluctuations  of 
pressure  :  rigid  filtering  beds  are  absolutely 
necessary.     These   are    constructed   of    kieselguhr 

tpressed  in  a  moist  condition  into  bio  :ks  12  ins. 
long  and  'i  ins.  square,  which  are  then  fired  in  a 
kiln  like  porcelain.  The  blocks  arc  turned  to 
cylinders  of  '1  ins.  diam.,  bored,  and  fitted  with  a 
head-piece  screwed  and  cemented  into  the  bore  and 
provided  with  a  tubular  neck.  These  filter 
cylinders  are  tested  for  efficiency  by  immersing 
t  hem  in  water  and  subjecting  them  to  a  gas  pressure 
of  6  lb.  per  srj.  in.,  it  having  been  determined  that 
resistance  to  this  pressure  of  gas  in  water 
corresponds  with  an  effective  resistance  to  the 
passage  of  micro-organisms.  The  filters  comprise 
a  pair  of  units  each  containing  55  filler  cylinders, 
the  beer  is  pumped  through  a  pressure-governor 
into  the  inlet  chambers  of  the  units  and  pas*  - 
through  the  filter  cylinders  into  the  outlet  chambers 
and  thence  to  the  bottling  machine.  The  governor 
varies  the  pressure  in  the  inlet  chamber  as  the  de- 
mand for  beer  at  the  bottling  machine  increases  or 

ceases  the  difference  in  pressure  required  I  i 
force  the  beer  through  the  filters.     The  necks  of  the 

i  cylinders  pass  through  orifices  in  two 
partitions  6  inning  an  open  chamber,  so  that  in  the 
•  ■vent  of  any  leakage  in  the  fittings,  the  escaping 
beer  falls  into  this  chamber  and  not  into  the  dis- 
charge chamber.  The  whole  apparatus  is  steril- 
ised with  hot  water  at  180  P.  (82°  C.)  before  use 
and  then  tested  collectively  by  displacing  the 
water  in  the  inlet  chamber  with  carbon  dioxide 
under  a  pressure  "l  6  lb.;  if  there  is  a  defective 
i  ibe  bubbles  of  gas  will  be  seen  rising  through  the 
water  and  the  cover  must  be  removed  and  the  tube 
plugged.  A  tilt  ii  with  110  cylinders  has  a  capacity 
of  50  pint  bottles  per  hour.  Sterilisation  by 
filtration  involves  effective  sterilisation  of  the 
bottles.  This  is  done  with  hot  alkaline  solution  and 
water  in  an  automatic  machine  fitted  with  brushes. 
The  botl les  are  cooled  gradually  with  water spi  tys 
and  pa-s.  with, mi  handling,  to  flu-  beer  bottling 
machine. — -J.  F.  I  J. 

tenia    [front    nitrogen    in    brewing    materials   : 

Dctertnination   of by  the  boric  acid   method. 

I..  Adder.  /..  ges.  Brairw.,  1016,  39,  161  164, 
169  Yl-1.  (See  Winkler,  this  .1..  1913.  185: 
1915,   79.) 

I  nt  applying  Winkler's  method  to  the  determina- 
tion nf  nitrogen  in  brewing  materials,  the  author 
obtained  accurate  results  by  using  a  water-cooled 
condenser  dipping  (for  the  firs!  1  ■">  mins.  of  distilla- 
tion) into  50  '.'■.  of  a  I  ",,  solution  of  crystallised 
Jiorie  arid,  this  quantity  of  acid  sufficing  for  the 
quantitative  absorption  of  amounts  of  ammonia 
up  to  To  meinis.  and  possibrj  beyond.  The  dis- 
tillate after  addition  of  a  few  drops  of  a  0-05°,, 
solutioi  nt'  methyl  orange  was  titrated  with 
standard  sulphuric  arid  with  the  help  of  a  colour 
standard  prepared  by  treating  250  c.c.  of  distilled 
water  with  a  few  drops  of  methyl  orange  and 
o  1",  i  ...  of  A"    lo  sulphuric  acid.     •'•  II.  I.. 


UsiilU  ry  : 

Sea  id. 


St  ientific  control  of  « . 

Int.  Sugar  J.,  L916,  18,  198 


l    i     the  complete  control  of  a  ruin  distiller. 
data  required  are  as  follows:    Hi  the  amotu 

'•  sweets  "  (as  ilext  rose)  entering   inln   the  pl'iii 
(•J)    the    deur I'    atleiiu.it  inn.     limn    which 

amount    of    alcohol    formed    by    fermentatio 

calculated    and    c pared    with    the    theori 

■quantity  to  be  expeeted  from  the  "  sweets  " 

-   '     up    lh  •    wash  j     (3)    the    amount    of    - 


F.  I. 
502. 
.  the 

'ess  : 
the 
n  is 
tical 
used 
(•it-it 


actually  distilled,  and  the  relation  between  it  and 
the  theoretical  amount  :  (Ii  the  examination  of 
the  spent  wash  for  alcohol  as  a  check  upon  tin- 
operation  of  the  still  :  and  (5)  the  amount  of 
esters  in  the  spirit,  [n  addition  tin-  obscuration 
must  be  deteriniin-d.  i.e.,  the  error  in  the  deter- 
mination of  the  alcohol  concentration  by  the 
hydrometerdue  to  the  colouring  matter  added  to  the 
rum.  "  Faults  "  are  indicated  by  diluting  the 
rum  with  twice  or  its  own  volume  of  water  and 
allowing  it  to  stand  in  a  cylinder  for  2  1  hours,  any 
cloudiness  formed  being  due  to  :  (a)  resinous 
matter  from  the  wood  of  the  cask  ;  (b)  the  use  of 
a  too  highly  burnt  colouring  ;  or  (C)  the  presence 
of  substances  of  the  fusel  oil  class,  which  during 
distillation  should  nave  been  retained  iu  the  low 
wines. — J.  P.  O. 


Oxydase  activity  of  plant  juices  and  their  hydrogen 
ion    concentrations;     Relationship    existing    be- 

liceen .  with   a    note  on    the  cause  of  oxydase 

activity  in  plant  tissue,     if.  11.  Bunzell.     J.Biol. 
<  hem..    1916.   28,  315—333. 

Whilst  the  results  of  the  experiments  recorded 
do  not  establish  clearly  the  quantitative  relation* 
ship  existing  between  the  extent  of  the  oxydase 
activity  of  a  plant  mat  -rial  and  the  hydrogen  ion 
concentration  existing  in  the  medium,  it  appears 
thai  this  relationship  consists  of  two  factors — one 
the  direct  destructive  effect  of  the  acidity  on  the 
active  matter,  the  other  the  retardation  of  the 
rate  of  oxidation  by  the  hydrogen  inns.  The 
hydrogen  ion  concentrations  corresponding  with 
complete  inhibition  cover  a  rather  narrow  range 
for  each  type  of  plant  material  (for  potato.  3-55 
to  "eTit  ;  for  tulip  fie.-  material.  2-30  bo  2-80),  and 
it  would  seem  that  this  acid  sensitiveness  is  nearly 
constant  for  different  genera  of  the  same  family. 
If  would  appear  that  the  oxydase  activity  of 
plants  is  controlled  by  sunn-  constituent  which  is 
easily  destroyed  by  acids,  by  heat,  or  by  alcohol. 
and  which  changes  gradually  to  an  inactive  form 
•m  standing  in  aqueous  solution,  but  will  ke,  ji 
practically  indefinitely  when  drj  .  Proteins  would 
fulfil  these  requirements:  like  all  colloids,  the 
proteins  in  tissues  may  exist  in  a  greater  or  less 
degree  of  dispersion  and  have  a  more  or  less  active 
surface  accordingly.  Condensation  of  oxygen  mi 
the  surface  of  tin-  colloid  particles  may  explain 
tin-  oxydase  activity  either  by  means  of  the 
greatl)  increased  rate  of  iv.-u  tiun  din-  In  increased 
oxyg.-n  concentration,  or  by  an  increased  oxidation 
potential  of  the  oxvgen  when  in  such  condition. 

— W.  1'.  s. 

Patents. 

Grapi    juici    and   process   of  preparing    the   same. 
A.    r'linvii.    Chicago,    111.      U.S.    Pat.    1.207,014, 

II. -c  .",.  l'.ilii.      Date  of  appl.,  Mar.  i'."..  1916. 

Tin:  acid-contenl  of  grape  juice  is  increased  by  a. 
proportion  of  a  palatable  acid.  r.</..  0-1— 1-0%  of 
lactic  ni  id.  which  mav    be  produced  by  lactic 
mentation.  -  .1.  II .  I.. 


Distillation;     Apparatus    for  continuous—  --.     K. 
A.  ciienaid.     Fr.  Pat.  180.558,  Dec.  2  I.  1915. 

'I'm:  liquid  to  be  disl  illed.  ■  I,  passes  by 

the  pipe.  1.  to  the  tubular  heatei  \.  when  it  is 
raised  tn  a  temperature  below  75  i  ..  and  thence 
through  tin- 1  uhes.  3.  and  pipe,  t.  to  the  cylinder,  D. 
\  rotating  shaft.  E,  carries  a  helical  conveyor 
which  t  ransports  the  liquid  to  the  outlet,  i-'.  steam 
entering  by  t  be  pipe,  <  •.  takes  up  vapour  from  the 
heated  liquid  ami  carries  it  '  "<   pipe,  .".  to 

tin-  cylinder.    II.   provided  with   baffles,  <i.     Pro- 
gressh e  i  ondensa! ion  o  with  the 
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tubes,  '■'•■  containing  cooler  liquid,  and  the  con- 
densed liquid  passes  bj  pipes.  7.  to  the  vapour 
pipe,  '<■  so  that  the  vapour  becomes  richer  in 
alcohol  as  it  passes  to  the  outlet.  K.     An  enlarged 


mouthpiece,  L,  admits  the  vapour  to  the  pre- 
liminary heater,  A,  and  the  mixture  is  fractionated 
by  withdrawing  separate  portions  Erom  the  pipes, 

(I.  .\.  and  condensed  liquid  from  the  pipe.  M. 

— W.  F.  I'. 

Alcohol  of  high  strength  and  strong  aroma  :    Process 

o)  manufacturing particularly  colonial  rums. 

P.  M.  II.  Herve.  Fr.  Pat.  180,601,  Dee.  10,  1915. 
The  wash  is  distilled  through  any  ordinarj  dis- 
tillation column  SO  as  to  produce  a  distillate  con- 
taining   alout    !'•")",,    of    alcohol;      the    distillate-  is 

then  re-distilled  through  a  rectifying  column  to 
obtain  a  spirit  containing   77%  of  alcohol. 

— W.  P.  s. 

Industrial  preparation  of  mixed  cream  of  tartar 
[potassium  and  sodium  biiartrates],  and  soda 
cream  of  tartar  [sodium  bitartratt  |.  l-'r.  Pat. 
180,620.     s,c  VII. 
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.     T.  B. 

Biol.  Cheiii.. 


of  casein  by  the  Van  Slyke  method  brings  about 
a  total  redistribution  of  the  amino-acids  and  this 
varies  with  the  nature  ol  the  carbohydrate.  The 
redistribution  is  particularly  marked  in  the  hex*  lie 
bases  and  a  decided  loss  of  amino-nitrogen  also 
t.ikc-  place  when  the  protein  is  hydrolysed  in  the 
presence  of  xylan.  The  method  of  direct  hydro- 
lysis is.  therefore,  unreliable  when  applied  to  the 
determination  of  amino-acids  in  feeding  stuffs  ; 
owing  to  the  variation  in  the  nature  and  quantity 
of  the  carbohydrates  in  feeding  stuffs,  it  is  impos- 
sible to  establish  factor-  of  correction  foi  the 
results.  (See  also  Gortner,  this  J.,  PJlti.  1030  ; 
Roxas,  ibid,  1916,  1174.)— W.  P.  S. 

Kafirin,     an     alcohol-soluble     protein     from     I 
[Andropogon  sorghum),     •'•  O.  Johns  and  J.   !■'. 
Brewster.     J.  Biol.  ('hem..  1916,  28,  59—65. 

A  new  alcohol-soluble  protein  was  separated  from 

kalir  seeds:  it  constitutes  more  than  one-half  of 
the  protein  in  the  seed,  and  has  been  named 
kafirin.     It  resembles  zein  in  its  composition,  but 

differs  from  the  latter  in  that   it  coagulates  readily. 

Kafirin  contains  tryptophane  and  lysine,  both  "f 
which  arc  lacking  in  zein.  and.  when  examined  by 
the  Van  Slyke  method,  differences  are  found  in  the 

distribution   of   nitrogen   in   the  two   substances. 

Kafir   is    now    an    important    cereal    crop    in  the 

Tinted  States.  In  1910,  three  million  acres  was 
under  cultivation  and  the  value  of  the  crop  was 
s:;n. linn. ono  — \V.  P.  S. 

Proteins  from  the  Jack  bean  [Canavalia  ensiformis). 
D.  B.  Jones  and  C.  O.  Johns.  J.  Biol.  Cheni., 
1916,   28,  ilT    -7.">. 

Two  globulins,  canavalin  and  concanavalin,  and 
an  albumin  of  the  legumelin  type  were  isolated 
from  the  jack  bean.      The  distribution  of  nitrogen 

in  canavalin  and  the  all  mm  in  was  : — 


Phosphatides  in  with:  Distribution  >a 

Osborne  and  A.  J.  Wakeman.     J. 

1916,  28,  1—0. 
Alcohol  removes  from   milk   casein,   which   has 

I n    precipitated    by    dilute    hydrochloric    acid, 

about  tin-  same  quantity  of  phosphatides  as  was 
obtained  pre\  iously  from  the lactalbumin  separated 
by  heating  the  nitrate  from  the  casein  (this  J., 
1915,  883) ;  since  the  amount  of  casein  i-  more 
than  sin  lime-  thai  of  the  lactalbumin,  the  pro- 
portion of  phosphatides  in  the  casein  is  corres- 
pondingly less.  When  skimmed  milk,  freed  from 
casein  and  heat-coagulable  proteins,  is  neutralised 
with  sodium  hydroxide,  the  precipitate  formed 
contains  -■<  very  small  amount  of  the  same  phos- 
phatides and  fatty  substances  that  can  he  obtained 
from  the  alcohol  washings  of  the  lactalbumin; 
i  he  non-protein  fractions  of  fat-free  milk  contain 

,,,d\     minute    traces    of    phosphatides.      The    total 

quantity   of    phosphatides    present    in    I    litre   of 

whole  milk  is  about   L'7  mgrms.      Phosphatide-  ar  • 

intimately  ass  iciated  with  the  protein  constituent!; 
of  milk  and  an  possibh  combined  With  them  as 
"  I,  cithalbumins.       W.  I'-  S. 

Casein  :  Influence  of  carbohydrates  ■  •/'  the  accuracy 
.    Van  siul. e  method  in  the  hydrolysis  <>i      — . 

K.  B.  Ilait  and  li.  Sure.     J.  Biol,  Chem.,  1916, 

28,  I'll     249. 
Tii  i  of  carbohydrates  during  the hydrolyi  i- 


II  iiinin  mi  mgen   . . 
Aiiii-lc  I'itrocen 
Basic  nitrogen  .... 

Nnti-li.ei.-   nil  ■■•  ■_'<  n 

Total  nitrogen 


i  .la  i\  klin 


li.-.'- 

1*41 

s  17 

no;. 

16  41 
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3  ?:• 
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W.  I'.  9. 

Proteins  of  the  peanut,  Arachis  hypogaea.  The 
globulins  or, n hin  and  conarachin.  C.  0.  Johns 
and  D.  B.  Jones.  J.  Biol.  Chem.,  1916,  28,. 
77     87. 

Two  globulins,  arachin  and  conarachin,  separated 
from  peanut  (earthnut)  meal,  contained  0-4  and 
I  09  %  of  sulphur,  respectively.  Arachin  contained 
I'.iii",,.  and  conarachin  6-55%  of  basic  nitrogen, 
the  latter  being  the  highest  percentage  of  basic 
nitrogen  recorded  for  any  seed  protein.  Peanut 
cake  will  probably  prove  highly  effective  in  supple- 
menting food  products  made  from  cereals  and 
other  seeds  the  proteins  of  which  are  deficient  in 
basic  amino-acids.      \Y.   1'.  S. 


Protein-copper    compounds.     'I". 

('.   S.    Leavenworth.      J.    Biol. 
loo       lL'.-t. 


H.    Osborne    and 
(hem..    1916,   2S. 


WHEN  copper  sulphate  solution  was  added  to  a 
slightly  alkaline  edestin  solution,  the  whole  of  the 

protein  was  precipitated  when  the  mixture  l"  a  a 

neutral;  further  addition  of  copper  sulphate 
resulted  in  the  fi  i]  in  a  1 1.  i i  ,.f  ,i  i, a-i,  salf  :  i  iv  adding 
sodium  hydroxide  solution  to  a  mixture  of  edestin 
and    copper    sulphate    solution,    edestin    free    from 
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copper  was  at  firs!  pn  cipitated,  whilst  with  further 
addition  of  alkali  the  basic  copper  salt  was  pre- 
cipitated. It  was  possible  to  obtain  an  edestin- 
copper  compound  containing  35%  of  copper,  but 
this  compound  was  unstable.  A  compound  which 
gave  the  biuret  coloration  in  alkaline  solution 
contained  12-7",,  of  copper.  Similar  results  were 
.obtained  in  the  case  of  gliadin.  The  precipitates 
did  not  represent  definite  copper  componuds  of  the 
proteins,  the  amount  of  copper  hydroxide  avail- 
able for  combination  being  determined  by  the 
quantity  of  sodium  hydroxide  present  in  the 
protein  solution. — \Y.  P.  S. 

Rices    of    Bihar    and    Orissa.     J.     X.    Sen.      Arg. 
Research  Inst.,  Pusa,  Bull.  No.  62,  1916, pp.  1-20. 

Kighteex  samples  of  rice  grown  on  Government 
farms  in  Bihar  and  Orissa.  India,  were  examined  ; 
the  average  results  obtained  were  as  follows  : — 


Husked  rice. 

Polished  rice. 

O' 

11  •:'.-> 
2-36 
7-48 

r.vsi: 
"■■•; 

1-59 

11.711 
0-36 

Of 

lfi.°89 

0-88 

7-25 

Soluble  carbohydrates 

70-99 
0-20 

A-h      

Phospfcoric  acid    

Potash    

0-79 
0-36 

0-2? 

"  Husked  "  rice  indicates  rice  which  was  simply 
husked,  i.e.,  rice  "  in  the  bran."  whilst  "  polished  " 
rice  had  had  much  of  the  "  skin  "  and  germ 
removed  by  the  polishing  operation.  The  com- 
position of  the  rices  is  similar  to  that  of  other  rices, 
especially  of  Burma  rice. —  \Y.  I\  ,N. 

Potatoes  ;  Utilisation  of  diseased as  fodder  and 

industrial  rate  material.  V.  Wehmer.  Jahres- 
versamml.  Ver.  angew.  Botanik.  Frankfort, 
Sept.,    1916.     Chem.-Zeit.,    1916,    40,   1073. 

The  normal  annual  production  of  potatoes  in 
<  brmany  is  estimated  at  about  50  million  metric 
tons.  Assuming  the  loss  through  disease,  freezing, 
etc.,  to  be  only  0-25%,  it  would  be  equivalent  to 
at  least  100.000  metric  cwt.  of  starch.  Experi- 
ments on  a  large  scale  have  proved  the  practic- 
ability of  utilising  decomposed  potatoes  to  obtain 
a  sound,  tasteless  product,  containing  about  50% 
of  starch  and  0%  of  nitrogen,  which  has  given 
good  results  in  feeding  experiments.  The  tubers 
may  be  treated  either  by  a  wet  process  (separ- 
ation of  starch  by  disintegration  in  water)  or 
preferably  by  a  dry  process.  With  slight  modific- 
ation of  the  process  it  is  also  possible  to  separate 
the  starch  in  the  usual  way,  but  for  the  preparation 
of  pastes,  dextrin,  alcohol,  etc..  this  is  unnecessary, 
since  the  diseased  potatoes  may  be  directly  hydro- 
lysed  with  acid. — ('.  A.  M. 


of 


into 


Fruits   and   vegetables :     Conversion 

dried  products.  V.  Valvassori.  Atti.  B.  Accad. 
Econ.-agr..  Florence,  1916,  13,  56—64.  Hull. 
Agr.  Intell.,  1910.  7,  L353 — 1355. 

In  the  case  of  pears  and  apples.  Hie  best  results 
were  obtained  by  subjecting  the  peeled  and 
halved  fruits  to  the  action  of  sulphm  dioxide  for 
10—  -15  mins.,  followed  by  treatment  with  steam 
for  5 — 10  mins..  and  then  drying  them  at  SO  nil 
('.  for  8  hours.  Stoned  peaches  and  apricots  were 
sulphured  for  15  mins.  and  then  dried  at  so  no  C. 
for  8  hours.     Plums  were  steamed  for  90  sees.,  or 

immersed  in  boiling  5",,  potassium  carbonate 
solution  and  then  rinsed  in  cold  water:  they 
were    dried    first    at    50      < '..    then    at    70      ('..    anil 


finally  at  90=  C.  Good  results  were  obtained  b\ 
either  treatment.  Cherries  were  steamed  for 
5  mins.  and  then  dried  at  85 :  0.  for  12  hours, 
whilst  tigs  were  peeled,  cut  in  halves,  then  treated 
with  sulphur  dioxide  for  SO  mins.  and  dried  at 
50  ('.  for  2  or  3  days.  Vegetables,  including 
potatoes,  carrots,  cabbage,  cauliflower,  spinach", 
celery,  peas,  beans,  onions,  leeks,  turnips,  and 
turnip  tops  were  scalded  or  steamed  and  then 
dried  at  40°  to  60-  C. — W.  P.  S. 

Cherry     by-products;      Utilisation     of    .     ]•'. 

Rabak.     U.S.  Dept.  Agric,  Bull.  No.  350,  1916. 
Bull.  Agr.  Intell.,  1910.  7,  1355—1357. 

About  1400  tons  of  cherry-stones  and  112.000 
galls,  of  juice  are  obtained  as  by-products  in  the 
cherry-preserving  industry  of  the  United  States  : 
these  products  are  wasted  at  present  but  it  would 
be  quite  possible  to  turn  them  into  valuable  com- 
mercial products.  By  treating  the  crushed 
stones  with  a  solvent  8-3 °0  of  a  fatty  oil  (pit  oil) 
can  be  obtained,  or,  if  the  kernels  alone  are  taken, 
and  submitted  to  pressure,  about  30%  of  fall 
oil  is  obtained  ;  the  resulting  cake,  when  steeped 
in  water  and  steam -dist died,  yields  about  1  % 
of  a  volatile  oil.  The  oils  have  the  following 
characters: — Stone  oil.  Sp.gr.  at  25°  C,  0-9137; 
n<tf  =  1-4641  ;  solidifying  pt.,  12°  C;  saponif. 
value.  179-7  ;  iodine  value,  93-7  ;  Reichert- 
Meissl  value,  3-7;  insoluble  fatty  acids,  02-5 ",,  ; 
acetvl  value.  3-45  ;  unsaponifiable  matter.  1-12%. 
Kernel  oil.  Sp.  gr.  at  25  C,  0-9092  ;  n<tf  =  1-4635 ; 
solidif.  pt..  13°  C.  ;  saponif.  value.  180-8;  iodine 
value.  92-8  ;  Reichert-Meissl  value.  4-7  ;  in- 
soluble fatty  acids,  92-8%  ;  acetyl  value,  1207  : 
unsaponifiable  matter,  0  44",,.  Volatile  oil.  Sp. 
gr.  at  4°  C,  1012;  hydrocyanic  acid.  7-94%; 
benzoic  acid,  67-95  %.  The  fatty  oil  does  not 
differ  essentially  from  sweet  almond  oil,  whilst 
the  volatile  oil  is.  for  all  practical  purposes, 
similar  to  that  of  bitter  almonds.  The  pressed 
cake,  after  removal  of  the  oils,  is  useful  as  a  cattle 
food.  It  contains  :  .Moisture.  105  ;  proteins, 
30-87;  ash.  3-94  :  cellulose,  8-90  ;  ether  extract, 
13-10%.  The  juice  from  the  stones  is  a  bright 
red  liquid  ;  it  may  be  concentrated,  after  neutral- 
isation with  lime  and  filtration,  to  a  syrup,  or 
fermented  to  produce  alcohol.  With  the  addition 
of  pectin  and  sugar,  the  concentrated  juice  forms 
an  excellent  jelly.— W.  P.  s. 

[Japanese]  seaweeds.     Miyama.     See  VII. 

Analysis  of  honey  and  other  substances  containing 
Uevulose.     Atkins.     See  XVII. 

Relationship  existing  between  oxydase  activity  of 
plant  juices  and  their  hydrogen  ion  concentration, 
with  a  note  on  the  cause  oj  oxydase  activity  in 
plant  lixsuc.     Bunzell.     See  XVIII. 

Patents. 

Food   products;   Process   of  making     [fatty]  . 

T.  B.  Walker.  Austin..  Tex      U.S.  Pat.  1,206,954, 
Dec.  5,  1910.     Date  of  appl.,  Dec.  10.  1914. 

\  PRODUCT  containing  about  22°,,  of  stearin  is 
made  from  an  edible  fatty  material  by  hydro- 
genation,  and  then  incorporated  with  a  different 
edible  fatty  material  to  impart  a  flavour  and 
consistency  resembling  those  of  a  natural  edible 
fat.  A  product  resembling  lard  maj  thus  be 
prepared  from  hvdrogenated  cottonseed  oil  and 
oily  lard.— J.  II.  L. 

Alimentary  pastes  ami  other  products}  Drying 
chamber  for  ----.  G.  Falchi.  Fr.  Pat.  480,975, 
Feb.  l.-,.  1916. 

The  paste,  eg.,  macaroni,  etc.,  is  placed  on  tra 
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or  hung  on  supports  arranged  on  a  wheeled 
carriage  and  the  latter  is  run  into  a  closed  chamber; 
air  is  pumped  into  the  chamber  and  the  cuireut 
La  distributed  by  Fans;  adjustable  ventilators  are 
provided  for  the  escape  of  the  air  -■  thai  the  rate 
<  >f  drying  may  be  regulated. — W.  P.  S. 

Casein;  Process  for  treating  -.  \.  Bartels, 
Barburg,  Germanv.  I'.s.  Pat.  1,209,539.  Dec. 
1!'.  1916.  Date  of  appl.,  Dec.  28.  1915.  Re- 
newed Aug.  16,  mm. 


See  Eng.  Pat.  13,203  of  191; 


this  J..  1916,  1  125 


Artificial   milk;     Process  for   the    manufacturt 

,    and    treatment    of    Us    residues.     W.    J. 

Melhuish,  Upper  Parkstone.    U.S.  Pat.  1.210*667, 
Jan.  2,  1"H7.     Date  of  appl.,  Oct.  22.  1915. 

Kni:.  Tat.  13,903  of  1915;   this  J.,  1916,  L031. 

Separation   of  casein   and  albumin    from  creamery 
sewage.     Eng.    Pat.    18,023.     Set     XIXb. 


XIXb.-WATER    PURIFICATION  ; 
SANITATION. 

Oxygen    [in    water'];     Determination  of         -    by 

Winkler's     method,     d.     Bruhns.  Chem.-Zeit.. 

1916,   40,  985     987,    1011—1013.  (See  this  J.. 
1916,  138.) 

Details  of  further  small  improvements  in  Wink- 
ler's process  for  the  determination  of  .  1 1~~.  >l %  »•>  I 
oxygen  are  given.  N  100  Thiosulphate  was 
found  to  be  very  satisfactory  for  titration  and  to 
p  well,  particularly  if  made  slight!;  alkaline 
to  phenolphthalcin.  In  the  process,  after  pre- 
cipitation lias  been  effected,  if  the  liquid  completely 
clarifies  upon  standing,  the  greater  part  maj 
siphoned  off  and  only  the  residue  treated  with 
potassium  iodide  and  acid  ;  the  result  is  slightly 
more  accurate  owing  to  the  small  volume  ol  liquid 
titrated.  Eiong standing, however,  isnol  desirable 
as  the  result  may  be  affected  i>>  impurities  in 
the  water.  Winn  potassium  bicarbonate  is 
a-. -d.  some  uas  bubbles  are  observed  in  the  liquid 
after  the  crystals  have  dissolved;  these  bubbles 
ire  due  to  contract  ion  of  the  liquid  and  arc  without 
influence  on  the  result.  The  blue  colourwhich 
reappear-  a  short  time  after  titration  is  due  to 
delayed  decomposition  of  the  iodine-potassium 
iodide  complex;  the  error  thus  caused  does    not. 

however,    amount     to    more    than     0 1     nuns 

••per  1 000  normal"  ('.«,-.  cit.).     A  little  additional 

i. lue  colour  may   lie  prodi 1  subsequently  owing 

to   tin-  catalytic  action   of   manganese   salts,   tie- 
action  of  light,  and  the  presence  of  nitrite-.    -J.H..1. 

Boiler-feed    water;    Determination    of    sodium    and 
calcium    bicarhonates    in        — .     M.     Monhaupt 
Cheni.-Zeit..    1916,   40,    In  I  I       1043. 

I'm.  case  of  a  boiler  water  i-  considered  which 
contains  only  bicarbonate  alkalinity  and  is  there- 
neutral  to  phenolphthalem.  The  determina- 
tion consists  "f  two  titrations  with  A'  10  acid  in 
presence  ol  methyl  orange,  firstly  chrectlj  on  the 
water,  secondly  after  addition  of  V  in  caustic 
soda  equal  to  the  acid  used  ami  removal  ..i  the 
precipitate   bj    nitration.     Tic  acid    used    in   the 

first  titration  i-  subtracted  fr that   used  in  the 

second,  and  the  result  multiplied  by  8-4.  gives  tie 
amount  of  sodium  bicarbonate  in  mgrms.  pel    I  " 
■  ■'■■  it   100  c.c.  of  the  water  was  taken.     Th,.  a.  id 
used  in  the  second  titration  is  subtracted  from  twice 
that   used  in  the  first,  and  the  result   multiplied  by 
:_'  s  gives  the  amount  "i  lime  in  the  form  ..f  bii 


Donate.      Should  there   l.e  a    trace  of   plunolphthal- 

ein  alkalinity  in  tin-  water,  this  is  titrated  with  the 
acid,  and  twice  tie-  result  is  subtracted  from  the 
second  titration  before  calculating  the  sodium 
bicarbonate  content.  Calcium  sulphate  can  onlj 
he  present  in  the  absence  of  sodium  bicarbonate, 
and  in  this  case  twice  t  he  p  I  iei  ml  pi  it  hah-in  alkalinity 
must  be  subtracted  from  the  first  titration  bel 
calculating  the  lime  content.  Salt-  of  magnesium 
cause  no  irregularities  in  the  method.     J.  II.  J. 


Tobacco    smoke;    Bemoval    of    nicothu     from . 

•I.    Ttith    an. I     K.     Dangelmajer.     Chem.-Zeit., 
hUr..  40,  1013. 

It  was   found   that    many   tobaccos   yield  a    smok 
containing  large  quantities  of  free  nicotine,  which 
can  he  extracted  by  passing  the  smoke  through 
COtton-WOOl    plug    treated    with    tannin.      In    some 
cases  as   much  as    12-3%  of   the  total   nicotine  can 

he  recovered  in  this  way.     It  is  suggested  that  the 
us.-  ..1  such  plugs  by  smokers  would  be  of  advantage 

from  a  health  point  of  \  i.-vv  .      .1.  II.  .1. 

Flavine   and    Brilliant    Green  :    new   and    i^n'irfn! 
antiseptics.     Browning  and    others.     Set    XX. 

Use    of  diphenylamine   and   diphenylbenzidine    for 
colorimelric  determinations.     Smith.    See  XXIII. 


Patents. 

Sewage  ;  Method  of  and  apparatus  tor  the  treatment 

and  purification  .»( .     E.  B.  Martin.  Eccles, 

Lanes.     Kim.  Pat.  17,463,  Dec.  II.  1915. 

Tin-:  apparatus  consists  of  a  cylindrical  tank, 
divided  into  segments,  each  segment  forming  a 
treatment  unit.  The  apparatus  ma)  he  worked 
on  the  continuous  How  or  on  the  quiescent  system, 
or-  on  a  combination  of  both.  The  sewage  enter- 
any  on.-  segment  where  it  meets  with  activated 
sludge,  and  the  mixture  i-  agitated  by  air  blown 
in  from  the  bottom  and  evenly  distributed  by 
baffle-plates.     The  treated  sewage  .o  erflow  -  into  a 

radial  trough  in  which  any  sludge  settle-  out  and 
is  run  l.a.k  into  the  segment,  while  the  liquid 
Hows  over  a  w.-ir  and  is  led  int..  the  next  segment 
lor  further  treatment.  One  or  more  of  the  last 
-cements  i-  used  as  a  settling  tank  before  the 
completely  purified  liquid  is  discharged.  One 
segment  is  always  being  emptied  and  clean. -.1  in 
the  cycle  of  working.     The  activated  sludge  is  run 

out    from    each    segment    into  a    central   well.      The 

volume  of  air  supplied  to  any  segment  can  be 
varied  at  will  by  adjustable  valve,.     .1.  if.  .1. 

i  reamery  sewagt  :  Separation  oj  casein  noil  albumin 
from  G.    Ebrill  and   T.    Kiersev.    Dublin. 

Eng.  Pat.  is. ill':;.  Dec.  24,   1915. 

Creamer's  tewage,  i.  ..  anj  waste  water  containing 
milk  or  milk  cm-tit u cut-,  i-  treated  with  sulphuric 
acid  (about  1*5  lb,  of  acid  per  1000  lb.  of  skimmed 
milk  contained  in  the  sewage)  and  then  led  into  a 
tank  where  it  is  aerated.  The  precipitated  casein 
floats  on  the  surface  of  the  liquid  and  i-  dlscharj 
ov.r  the  side  of  the  tank  into  a  collecting  channel, 
an  inclined  baffle-plate  being  provide. I  to  guide 
the  frothy  precipitate  ov.r  the  side  of  the  tank. 
Tie  acidified  liquid  may  he  passed  through  a 
series  of  such  aerating  tanks.  To  remove  albumin, 
the  liquid,  from  which  the  casein  has  been  separated, 
i-  treated  with  lime  and  conducted  through  a 
second  -imilar  series  of  aerating  tanks.  The 
aerating  mean-  are  situated  at  the  bottom  of  the 
lank-  and  consist  of  porou-  carbon  tubes  through 
which  the  air  is  forced  so  thai  it  issues  in  a  finefv- 
dh  ided  state.     W.  P.  s. 
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Sewage  :  Process  of  disposing  of  - 


A.  Potter, 


New  York.      U.S.  Pat.   1.207.021,   Dee.  5.    10  Mi. 
Date  of  appl.,  Oct.  18,  1913. 

The  sewage  tlows  at  a  very  slow  rate  through  a 
tank  of  such  shape  as  ti>  facilitate  the  deposit  ion  of 
the  sludge,  which  is  allowed  to  digest,  and  is  then 
i  I,  a  I'.ui  allowed  to  How  away  with  the  liquid 
from  the  tank,  and  a  pari  allowed  to  return  to  the 
space.    -.1.  II.  J. 

Water-softener;     Process    for     producing     a      — . 
<;.  }l.  Widner,  Assignor  to  Des  .Moines  Refining 
'.    .  Des  Moines.  Iowa.    U.S.  Pat.  1,207,826,  Dec. 
12,1916.     Date  of  appl..  Aug-.  10.  1916. 

V  mineral  containing  hydrated  aluminium  silicate 
i-  dried  to  remove  free  moisture,  ground  to  a  suit- 
able size,  mixed  with  salt,  and  baked  without 
fusing  until  hard  enough  to  withstand  the  powder- 
ins      etiorj   r>f   water.      It    is  then  stored  in  water. 

—J.  H.J. 

Water:   Process  and  apparatus  for  softening — — . 
L.  Linden.     Pr.  Pat.    180,408,  Dec.   13,   1915. 

The  water  is  conducted  into  the  upper  part  of  a 
veiticd  cylinder  containing  perforated  baffle- 
plates,  certain  of  which  are  of  copper  and  are 
connected  with  a  source  of  electric  current  :  carbon 
dioxide  is  also  admitted  to  this  part  of  the  appara- 
tus. The  water  then  passes  through  i  i  1 1 « - 1  — 
(per!  prated  metal  plates  supporting  a  layer  of 
fabric  and  a  layer  of  coke)  placed  across  the 
cylinder,  and  is  next  distributed  over  the  surface 
of  horizontal  plates  in  the  lower  half  of  the  cylinder 
supporting  layers  of  spongy  aluminium.     Some  of 

plates  are  connected  with  a  source  of  elect ric 
current,  and  if  necessary,  carbon  dioxide  may  be 
introduced.  The  water  finally  passes  through  a 
spon^rv  iron  filler  and  is  collected  at  the  bottom  of 

dmder.— W.  P.  S. 

Disii  fectant,    antiseptic,    deodorant,    and    detergent 
rials.     ('.    Billing.    New    York.      Ens;.    Pat. 
I    ;  10,  Nov,,  20,   1915. 

''"he  material  consists  essentially  of  a.  mixture  of 
J  parts  of  an  alkali  monoljorate  with  1  part  of  an 
alkali  diborate.  with  or  without  sodium  chloride. 
A  fluid  form  is  prepared  by  dissolving  136-24 
parte  bj  weight  of  caustic  potash  (90%)  and  145-8 
parte  of  boric  acid  in  150  parts  of  water,  and  when 
the  solid  ion  is  (old,  adding  wat  er  until  the  specific 
\i'y  is  L-42  at  60  !•'.  (15-5  ('.).  Chlorides  or 
hypo  idorites  may  be  added.  A  solid  form  i- 
prepared  by  dissolving  89  parts  by  weight  of 
caustic  soda  (70%)  in  !•<•  parts  of  water,  adding 
138  parts  of  borax,  and  heating  with  stirring 
until  fluid  :  then  allowing  to  cool,  and  continuing 
the  stiriing.  until  granular.  About  1  Mi  -parts  of 
sodium  chloride  i-  then  added,  so  that  the  product 
shali  contain  10%  of  anhydrous  borate.     .1.  H.  .T. 


in  a  dust-destructor. 


I   ,i . .    Treatnn  nt  of  waste 
E.  J.  Lovegrove,  London.      Eng.  Pat.  102,693, 
June  15.   1916.     (Appl.  No.  8449  of  1916.) 

\  i  HAMBEB  for  Hie  treatment   of  the  tin-,  is  place. I 

beside  a  dust-destructor,  so  that  tin-  whole  or  a 
portion  of  tin-  due  gases  can  lie  passed  through  it. 
The  chandler  consists  of  a  furnace  with  hopper  at 

lop.  an  entrance  tor  flue  gases   below  tin-  hopper, 

ami  an  exit  at    the  bottom  of  the  chamber.     (»n 

each  side  wall  below  the  grate,  two  plates  are  fixed, 
sloping  towards  a  trough   ill  the  centre.      The  tin- 

are  fed  into  thechambei  through  the  hopper,  which 

IS  then  closed,  and  the  dampers  controlling  the 
ga,S  pipes  arc   Opened    to  allow   the   flue   gas   to    paSS 

down  through  the  mass  of  tins,  between  lie-  sloping 
plates   below   the  grate,  and   out.     Miit  attached 


to  the  tins  is  burned  off,  the  solder  is  melted,  drops 
on  to  the  sloping  plates,  and  runs  into  the  trough. 
When  the  solder  is  all  collected,  the  inlet  pipes 
for  flue  gases  are  closed,  the  trough  of  solder  with- 
drawn, and  the  tins  removed  through  a  side  door. 

—J.  H.  J. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Flavine  and  Brilliant  Green  :  new  'mil  powerful 
antiseptics.  C.  II.  Browning.  \\.  Gvdbronsen, 
E.  L.  Kennaway.  and  L.  II.  1).  Thornton.  Re- 
port to  the  Medical  Research  Committee. 
British  Medical  .1..  Jan.  20,  L917.  Pharm.  J.. 
1917,  98,73-  7  1. 

Ix  the  case  of  all  antiseptics  in  common  use.  a 
concentration  which  is  sufficient  to  cause  death 
of  the  organisms  is  also  detrimental  to  phagocyto- 
sis. Thus,  phenol  kills  organisms  and  inhibits 
phagocytosis  at  a  concentration  of  1  :  250  to 
1  :  500,  and  mercury  perchloride  exerts  both 
effects  at  1:7,000  to  1:10,000.  On  the  othei 
hand,  Brilliant  Green  kills  cocci  at  1  :  30,000  ami 
only  inhibits  phagocytosis  at  1  :  2,000,  whilst 
Flavine  kills  both  cocci  and  IS.  coli  at  a  concentra- 
tion of  1  :  100,000,  whereas  to  affect  phagocytosis 
a  concentration  greater  than  1  :  500  is  required 
Of  all  the  compounds  examined,  Flavine  stand- 
out as  possessing  the  highest  sum  of  desirable 
properties  for  therapeutic  purposes,  and  tested 
clinically,  the  results  as  regards  both  Flavine  ami 
Brilliant  Green  have  I, ecu  eminently  satisfactory. 
and  the  indications  are  (hat  they  will  largely 
supersede  the  toxic  antiseptics  at  present  em- 
ployed. Flavine  (diamino-methyl-acridiniuni- 
chloride).  which  is  likely  to  he  tin-  more  generally 
useful  of  the  two.  was  originally  prepared  by 
Benda  (see  this  J..  1912,  ii7.N).  ami  was  found  to 
have  a  very  marked  effect  on  trypanosome 
infections.  Attention  was  first  diawn  by  Browning 
and  Gilmore  to  the  powerful  action  of  this  sub- 
stance on  bacteria.  On  account  of  its  trypano- 
cidal action  the  compound  was  called  Trypo- 
tlavine.  but  as  its  range  of  use  promises  to  be 
much  wider  it  is  more  convenient  to  denote  il 
simply  as  Flavine.  It  is  a  fairly  stable  substance, 
and  solutions  may  be  boiled  or  heated  up  to  120  (  - 
in  the  autoclave.  Hitherto  the  preparation  of 
Flavine  has  been  worked  out  by  Mrs.  Barger  and 
Kwins  in  the  chemical  laboratory  of  tin-  depart- 
ment of  biochemistry  and  pharmacology  of  the 
Medical  Research  Committee,  but  arrangements 
have  now  been  made  for  the  commercial  production 
of  the  compound  on  a  larger  scale.  The  products 
will  be  tested  biologically  at  the  Bland-Suttoi 
Institute  of  the  Middlesex  Hospital,  and  will  be 
available  for  tiial  on  application  to  Mr.  Browning 
on    behalf  of   the    Medical    Research    Committee. 


1  Hii.niu  ;     I'r  7. 11  nil  inn    of 


II.    Bill/.   ..ml    M. 


Hevn.     Annalen,    1916,   413,  60     6 
Whilst   chlorine  has  n  >  action  on  uric  arid    sus- 

pended  in  boiling  acetic  acid,  oxidation  to  alloxan 

occurs  in  the  presence  of  three  or  re  mols.  of 

water,  and    by    leading  a    rapid    stream  of  chlorin. 

through  a  mixture  of  300  c.o.  of  glacial  acetic  a 

and    5(1   i-.r.  of   water   in   which    Inn    »rms.  "I    linelv 
divided  uric  acid  was  suspended,  a   5  Leld  of  60 
<_'tms.  of  alloxan  monohydrate  was  obtained  after 

about  15  mills,  clilorinat  ion.  the  completion  of  thi 
reaction  being  indicated  bv  lie  passing  into 
solution  of  the  uric  acid  and  the  deposition  ol 
coarse  heavy  crystals  of  the  alloxan  monohydral  . 
By  recrysfcillisation  from  water,  and,  if  cru 
uric  acid  has  been  employed,  decolorisation  will 
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animal  charcoal,  colourless  crystals  of  alloxan 
tetrahydrate  are  obtainable.  The  preparation  oi 
alloxan  by  this  method  is  sufficient)}  rapid  to  be1 
adapted  to  a  lectuie  experiment. 

As  an  addendum  to  the  paper  the  microscopic 
identification  of  the  methylated  uric  acids  bj  the 
crystal  form  obtained  by  precipitation  from  solu- 
tion in  concentrated  sulphuric  acid  by  dilution 
with    watei    is   recommended.— G.  F.  VI. 

Urethane  :     Influence   of  acid   radicles   containing 
difftrdit  alkyl  groups  on   the   narcotic  action   of 

.     J.  Odaira.     Mem.  Coll.  Sci.,  Kyoto  Imp. 

Univ.,    1916,    1,  319—340. 

N'i  kerous  acyl  derivatives  of  urethane  were 
synthesised  by  the  action  of  the  corresponding 
arid  chlorides  mi  this  substance,  and  their  physio- 
logical action  was  compared  hy  experiments  on 
rat  >l  lit  s  ami  frogs.  The  narcotic  action  of  urethane 
was  strengthened  by  the  acylation  of  the  amino- 
group,  and  more  particularly  so  when  the  acid 
residue  contained  a  secondary  alkyl  group.  Tims 
diethylacetylurethane,  or  detonal,  and  ethyl- 
propylacetylurethane,  or  epronal,  are  both  more 
effective  than  the  parent  substance,  and  epronal 
is  almost  equal  to  veronal  (diethylbarbituric 
aciil)      and      hedonal  (methylpropylcarbinol) 

urethane   in   the  duration   of   narcotic  action,  and 

111  addition  much  more  rapid  in  action.  It  seems 
probable  that  a  further  increase  in  the  number  of 
carbon  atoms  up  to  propylbutyl-  or  dibutyl- 
acetylurethane  still  furthei  increases  the  strength 

of  the  narcotic  action.  The  miiiimum  effective 
dose   of    epronal,    which    was   studied    mere   closely 

than  the  other  substances,  was  o:i — 0-5  grm.  per 
kilo,  of  body  weighi  lor  a  rabbit,  whilst  2-5 — 3-0 
L'rms.  caused  death  in  20 — 50  hours.  In  doses  of 
1-5  grms.  per  kilo,  the  hlood  pressure  remained 
normal,  and  tie-  vagus  and  respiratory  centres  were 
not  affected,  hut  the  action  on  the  heart  becomes 
more  and  more  effective  with  Hie  higher  homo- 
logies as  the  narcotic  action  increases.  N-Iso- 
amylurethane,  which  differs  from  detonal  only 
by  the  absence  of  the  carbonyl  group,  although 
a  so  mew  hat  stronger  narcotic,  is  far  more  poisonous 
than     detonal. — (i.  1".  M. 

Cyanamide  from  calcium  cyanamidi  :   Preparation 

'  nf .      E.     A.    Werner,      ('hem.    Sue.    Trans.. 

1916,  109,  1325—1327. 
Tiik  stability  of  cyanamide  in  the  presence  of 
acetic  acid  has  been  utilised  to  prepare  it  from 
calcium  cyanamide.  Inn  gnns.  of  the  latter  being 
added,  in  portions  of  15  grms.  each,  to  i  25  grms.  ol 
pure  acetic  acid  and  120  grms.  of  water  in  a  cooled 

mortar  with  constant  stirring.      The  past;    mass  is 

well  kneaded,  and  dried  in  the  air  for  •_>  i  hours. 
The  easily-powdered  solid  is  then  extracted  si\  or 

seven    times   with    ether   in   a    Soxhlet,    the   extract 

concentrated  hy  distillation  at  a  gentle  heat,  and 
Snail]  evaporated  to  dryness  in  a  desiccator  over 
sodium  hydroxide.  The  yield  varied  from  94  to 
96%  of  the  theoretical  value.  It  is  of  great 
importance  that  the  mass,  before  extraction  with 
ether,  !"•  faintly  acid  throughout. — B.  N. 

Saurol,  a  substitute   for  khthyol.     I..    Meran.    Vet. 

Her.,  liilii.  -JS7.     Pharm.  .1..  1917,  98,  13. 

s  m  rol  is  an  oil  obtained  by  distilling  a  bituminous 

-hale  found  in  a   mine  not    far  from    Lake    Lugano, 

Switzerland.  The  purified  "ii  contains  6  1%  "f 
sulphur  in  organic  combination  ami  closely 
resembles  ichthyol  in  its  therapeutic  properties. 

Sodium   citrati  :    Action    of-         and    Us   </.<  ..,„,,,,- 
aition  in  thi   h<>ilt/.     \V.  Salanl  and   I..   E.  \\  ise. 

.1.   I!,  .1.  ('!-■■,,,..   1916,  28,  -.'7      58. 

Sodium  citrate  is  rapidly  oxidised  and  eliminated 


when  injected  intravenously  into  cats  and  dogs; 
large  doses  when  given  hy  the  mouth  render  the 
urine  alkaline,  hut  the  mine  contains  only  tTP.COS 
of  the  citrate.  The  fatal  dose  Of  sodium  citrate, 
when  injected  intravenously,  varies  from  (IT  to 
1 -0  grm.  per  kilo,  of  animal,  ami  To  mgrms.  may 
produce  slight    symptoms.     Only   large  amounts 

(more  than  .'!  grms.  per  kilo.)  are  toxic  when 
ingested.  The  toxicity  of  sodium  citrate  depends 
on  the  rat,-  of  its  oxidation  in  the  body  :  it  is  more 
toxic  for  animals  in  which  larger  quantities  a'  ■ 
eliminated    unchanged;    the    rate    of    oxidation    is 

greater  in  rabbits  than  in  cats.  The  presence  of 
1%  of  sodium  citrate  inhibits  the  coagulation  of 

blood    for     I    days    at     III    C.      The    acute    elYect    ..| 

sodium  tartrate  is  less  than  that  of  sodium  citrate. 

-W.  1'.  8. 

Utilisation  of  cherry  by-products.  Rabak.  See  XIX  \. 

Estimation  d  arsenic  in  organic  compounds.    Ewins. 
See  XXIII. 


Patents. 

Acetic  anhydride  :  Manufacture  of .     II.  Drev- 

fus.  Basic,  Switzerland.     Eng.  Pat.  17,920,  Di 
•2->.  1915.     Under  Int.  Oonv.,  lice.  23,  191  I. 

Acetic  anhydride  is  manufactured  by  acting  on 

an  acetate  with  sulphuric  anhydride  (which  may  or 
may  not,  he  mixed  with  chlorosulphonic  acid),  or 
with   a    compound   of   sulphuric   anhydride   and  an 

inorganic  salt.  <.</..  sodium  chloride  or  sulphate. 

A  diluent  such  as  acel  IC  anh\  dride  is  used,  and  the 
reaction  mixture  must  be  cooled  initially  to 
0: — 5  ('.  if  sulphuric  anhydride  is  employed 
directly,  or  to  atmospheric  temperature  hy  water- 
COoling  if  a  compound  Of  sulphuric  anhydride  is 
employed.  Exmiijilc.  Slid  kilos,  of  sulphuric 
anhydride    is  added    fairly    quickly,    with   constant- 

stirring,  to  liiuii  kilos,  of  powdered  anhydrous 
sodium  sulphate,  and  when  combination  is  com- 
plete the  mass  is  cooled  and  added  to  a  mixture  •■( 
liilo  kilos,  of  powdered  anhydrous  Sodium  acetate 
ami  ltioo  kilos,  of  acetic  anhydride,  the  mixture 
being  starred  and  water-cooled.  The  temperature 
may  afterwards  he  allowed  to  rise  to  60        70    ('.  to 

complete  the  reaction,  and  tin'  acetic  anhydride  is 
distilled  ofi  in  i-aitm.  The  product  is  of  a  high 
degree  of  purit  y.  and  free  from  chlorine.      P.  Sp. 


Liniment.     C.  A.  and  Q.  Cofman-Nicoresti,  London. 
Eng.  l'at.  18,060,  Dec.  28,  1916. 

Sous  preparations  of  volatile  oils  such  as  anibei 
oil.  eucalyptus  oil.  camphor  oil.  terebene,  etc.. 
containing  from  80%  to  95%  of  the  oil.  are 
ohtainod  hy  incorporating  with  the  oil  a  salt  of 
one  of  the  higher  fatty  acids,  such  as  stearic  and 
palmitic  acids,     to.'  salt  as  such  ma>  be  emulsified 

with  the  oil.  or  se] crate  portions  "I  t  in'  "ii  may  bfl 

mixed  with  the  acid  and  base  respectively  and  then 
mixed  together.  The  addition  of  about  l  part  in 
aim  of  paraffin  wax  assists  tin-  solidification. 

I!.  V.S. 

Pharmaceutical  products  containing  arsenic,  and 
process  of  making  same.  J.  CaUsen,  Elberfeld, 
ami  \V.  Gruttefien  Vohwinkel,  Germany, 
Assignors  to  Synthetic  Patents  Co.,  Inc.,  New 
York.  I".S.  Pat.  1,201,602,  Oct.  17,  1910. 
Date  of  appl.,   .Inly  29,   1916, 

Compounds  containing  the  following  atomic  groups 

ai.-         claim,  ,1  :      l!( '  :  (It     \s.  H('X    :   (   It  As, 

RCX:CR*AbO,RCX  i  CR'.  \- H]  .1:'  C1:CR   UOfOH), 

(in  which   It.   It     is   hydrogen  or  a    hydrocarbon 
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radical,  and  X  is  a  halogen),  and  in  particular 
Hie  chloroarsinic  acids  produced  by  causing 
arsenic  trichloride  to  combine  with  acetylene 
hydrocarbons,  treating  the  product  with  water 
to  form  the  arsenoxide,  and  oxidising  the  latter. 
Example:  240  parts  of  heptine  (w-pentylacetylene) 
and  900  parts  of  arsenic  trichloride  are  heated 
together  for  1'6  hours  under  a  reflux  condenser. 
'I'lie  excess  of  arsenic  trichloride  is  removed  by 
distillation  in  vacuo,  and  the  oily  residue  is  dis- 
solved in  3000  parts  of  wet  ether.  Aniline  is  added 
as  long  as  a  precipitate  forms,  and  the  aniline 
hydrochloride  is  filtered  off.  The  filtrate  is  washed 
with  dilute  hydrochloric  acid,  then  with  water 
until  neutral  to  Congo  red.  dried  over  sodium 
sulphate  and  freed  from  ether  hi  ruciio.  Ileptine- 
chloroarsenoxide  remains  as  a  thick  dark  liquid. 
I  I  parts  of  heptinechloroarsenoxide  is  dissolved  in 
luo  parts  of  acetone  and  treated  with  3%  hydrogen 
pemxide  until  oxidation  is  complete.  The  solution 
is  shaken  with  500  parts  of  ether,  and  the  ethereal 
layer  washed  with  dilute  caustic  soda  and  water. 
Th.'  alkaline  wash  water  is  acidulated  with  hydro- 
chlorij  acid,  and  evaporated  in  vacuo  at  60' — 70°  C. 
until  the  heptinechloroarsintc  acid  crystallises. 
It  is  separated,  washed  with  a  little  ether,  heated 
with  animal  charcoal  in  50  parts  of  water,  and 
recrystallised.  It  forms  white  shining  leaflets, 
easily  soluble  in  water  to  a  neutral  solution.  It  is 
valuable  in  the  treatment  of  anaemia,  chlorosis, 
leucemia,  chorea,  and  skin  diseases. — F.  Sp. 


Auro-mercaptobenzenes,  and  process  of  making 
.-urtc.  A.  Feldt.  Frankfort,  and  P.  Fritzsche, 
\ssignors  to  Farbw.  vorm.  Meister,  Lucius. 
und  Briining.  Hochst,  Germany.  U.S.  Pat. 
1 ,207,284,  Dec.  5,1916.  Date  of  appl. ,Oct,17. 1910. 

AURO-KERCAPTOBENZENES,  of  the  general  formula. 
S.S.Au,  where  X  is  any  benzene  nucleus,  are 
obtained  by  the  action  of  double  gold  chlorides  on 
mercaptobenzenes.  They  are  yellowish  solids. 
The  sodium  salt  of  l-amino-2-auromercapto- 
benzene-1-carboxylie  acid  is  a  yellowish  powder, 
readily  soluble  in  water,  insoluble  in  organic 
solvents. — B.  V.  S. 


Halogenation  of  hydrocarbons  ami  oilier  processes 
of  chlorinaiion,  anil  reactions  between  ijases  or 
vapours  in  general.  B.  s.  Lacy.  Fr.  Pat. 
180,064,  (J.t.  22,    1915. 

See  Eng.  Pat.  14,709  of  1913  j  this  J..  1910,  653. 
The  method  is  applied  to  other  processes  of  halo- 
genation and  to  reactions  between  gases  or  vapours 
in  general. 


Tdbacco-pla/nis  :    Process  for  treating  the  green  juice 
— .     T     Oelenheinz,    Karlsruhe,    Germany. 
l.N.    Pat.    1,209,327,    Dec.    111.    1916.     Date   ol 
appl.,  July  24,   1H12. 

Si       Kng.  Pat.  17.u:;7  of  1912  :  this  J..  1913,  882. 


Olefinic   terpene   derivatives;     Hydrogenising  ■ 


r.  Baal.  Leipzig,  Germany.     U.S.  Pat.  1,210,681, 
Jan.  2,  1917.     Date  of  appl.,  July  18,  1914. 

Si       Kng.  Pat.   If.. ISO  of   Hilt;   this  J..    1915,  982. 


Alcohols;      Manufacture    of    [aliphatic] 


hill.     Fr.   Pat.    177. si 2.   Oct.   li.    1914.      Under 
Int.  Conv.,  Oct.   1.  1913. 

See  Eng.  Pat.  20,550  of  mil  :  this  .r..  1915,  .".7:.. 


XXI—  PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Colour   sensitising    of    photographic    plates;     Pre- 
paration   of    dyes    foi .     W.    Harrison    and 

S.  E.  Bottomley.  Preliminary  Report  of  tin- 
Investigation  carried  out  at  the  University  ol 
Leeds  and  the  City  of  Leeds  Technical  School 
(Printing  Crafts  Department).     Nov.  1016. 

Methods  are  given  for  the  preparation  of  ethyl 
iodide,  quinaldine  (Doebnerand  Miller,  Ber.,  1883. 
16,240.")).  toluquinoline  (Skraup.  Monastsh.  Chem.. 
1881,  2,  15S).  and  toluquinaldine,  and  from  these  of 
Formocyanine  (Pinacvanol)  (Ger.  Pat.  172,118; 
see  Eng.  Pat,  10.227  "of  1005.  this  J.,  1906,  3G8), 
and  Tolucvanine  (Orthochroine  T)  (Ger.  Pat. 
107.159;  see  Eng.  Pat.  9598  of  1903;  this  J.. 
1904,  384).  Small  quantities  of  the  dyes  in  an 
impure  condition  have  been  prepared  ;  spectra  of 
plates  prepared  with  Formocyanine  prepared  as 
described,  and  with  Pinacvanol  of  German  origin 
are  given  for  comparison. — B.  V.  S. 


Colour   sensitising;     Production    of   dues   for . 

W.  J.  Pope.     Brit.  J.  Phot..  Jan.  12.  1917. 

Improved  methods  have  been  devised  at  the 
University  Chemical  Laboratory,  Cambridge,  for 
preparing  the  intermediate  products  and  all  the 
sensitisers  in  ordinary  use.  including  Pinaverdol. 
PinacjTanol,  and  Orthochrome,  and  several  plate- 
makers  have  been  supplied  with  these  dyes  for 
some  months.  Details  of  the  methods  in  use  are 
not  given. — B.  V.  S. 


Patents. 

X-Eui/  photography.    T.  T.  Baker.  South  Croydon. 
Eng.  Pat.  17092,  Dec.  4,  1915. 

The  time  of  exposure  in  taking  X-ray  photo- 
graphs is  reduced  by  the  use  of  two  intensifying 
screens,  on  either  side  of  the  sensitive  plate  or 
film,  the  one  nearer  the  X-ray  tube  being  of 
crystalline  calcium  tungstate,  more  transparent 
to  X-rays,  and  the  other  one  being  of  the  semi- 
crvstalline  salt,  much  less  transparent   to  X-rays. 

— B.  V.  S. 


Developing     and     fixing     photographic     exposures  : 

Composition    of    matter    for .      F.    \V.    Hoch- 

stetter,  Assignor  to  11.  P.  Patents  and  Processes 
Co..  Inc..  New  York.  U.S.  Pat.  1,207.0  12. 
Dec.  5.   1910.      Date  of  appl..  Oct.  7.  1913. 

A  combined  developing  and  fixing  solution  con- 
tains a  reducer,  sodium  sulphite  and  thiosulphate, 
an  alkali  carbonate,  glycerin,  and  citric  acid. 

— B.  V.  S. 

Photographic   process.     [Colour   photography.']     W. 
F.  Fox.  Assignor  to  Kinemacolor  Co.  of  America. 

New  York.  U.S.  Pat.  1.207.527.  Dec.  5.  1916, 
Date  of  appl..  .lime  23.  Mill.  (See  also  Eng. 
Pats.  552  and  8728  of  1914  ;   this. I.,  lull.  1227.  i 

Two  negatives  are  taken  through  screens  of  com- 
plementary colours  {e.g..  red  and  green).      \  print 

is   made   through   one   of   the    negatives   and    ton,.! 

to  a  colour  complementary  to  thai  of  tin-  taking 
screen.      A   second    print,  through  the  other  nega 
five,  is  then  superposed   in  register  onthe   flrsl 
print  and  stained  by  mordanting  and  dyeing  to  the 
colour  complementary  to  it*,  taking  screen. 

1  '  — B.  V.  s. 
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Photographs  and  photogravures;  Process  for  pro- 
duct — .  J.  H.  Christensen.  Fr.  rat. 
181,1  19,  Mar.  10,  1916.  Under  [nt.  Conv., 
Mar.    10.    1915. 

After  development  plates  are  treated  with  a 
fixing  solution  which  acts  mi  the  unreduced  silver 
sail  to  form  a  compound  which  Alls  up  the  pores 
of  the  Sim.  The  most  suitable  substances  t"  use 
are  alkali  polysulphides  and  thiostannates, 
Schlippe's  salt,  ami  similar  compounds  which 
easily  deposit  sulphur  in  the  fixing  process,  but 
similar  effects  ran   I I.fained  with  iodides,  tbio- 

cyanates,  and  some  other  substances.  The  best 
effect  is  obtained  by  a  mixture  of  a  sulphur  com- 
pound and  a  solvent  of  silver  halides  such  as  tbio- 
cyanate.  CoUodio-bromide  lilms  to  be  treated  in 
this  nay  are  preferably  previously  made  very 
porous  by  the  addition  oi  a  substance  such  as 
glycerin,  benzoic  arid,  etc.,  which  washes  out 
during  development,  while  gelatin  lilms  should  be 
previously  hardened  with  cnrdme  alum,  alum,  or 
formaldehyde.  The  varying  porosity  of  the  tilm- 
on  plates  so  prepared  may  be  utilised  in  several 
printing  processes.  For  example,  colour  printing 
plates  for  a  three-colour  process  may  in-  prepared 
by  printing  through  the  colour  negatives  on  t"  a 
composite  plate  consisting  '>f  a  lower  dyed  collo- 
dion film  (in  a  suitable  base  and  an  upper  collodio- 
bromide  film.  Alter  development  and  fixation 
according  to  this  process,  the  transfer  of  dye  from 
the  lower  him  to  a  printing  paper  varies  with  the 
porosity  of  the  upper  film,  anil  a  coloured  print  is 
obtaini  d.     li.  V.  s. 

Colour  photography,  P.  l>.  Brewster,  Eael  Orange, 
N..T.  I'.s.  Pat.  1,208,739,  Her.  19,  1916. 
Date  <if  appl.,  Jan.  29,  1914.  Renewed  May 
11,  1916. 

Eng.   Pat.   1073  of  1915:    this  J.,   1916,  329. 


XXII.-  EXPLOSIVES  ;  MATCHES. 

Trinitrotoluol;  i'.s.  Navy  Department  Specifica- 
tions for  — — . 
The  following  U.S.  Navy  Department  Specifica- 
tions for  trinitrotoluol  (51T2)  have  been  issued  : — 
Grade  A  Refined.  Trinitrotoluol  must  be  a 
high-grade  material,  made  from  a  suitable  quality 
■  if  raw  materials.  It  must  be  thoroughly  purified 
by  recrystallisation  from  an  approved  solvent,  bo 
that  the  finished  product  shall  have  the  following 
i  haracteristics  :  The  material  must  be  in  the  form 
of  a  slight!]  yellow,  fine,  and  uniform  crystalline 
powder.      \t  least  99%  must  pass  through  a  sieve 

12  mesh  per  linear  inch.  NO  odour  of  an\  by- 
product or  crj  tallising  agent  may  he  present .  It 
-hall  have  a  melting  point  ol  at  least  70  C.  It 
shall  be  free  from  acidity  and  shall  not  show  more 

than  trans  of   metallic  salts  or  residual  solvents. 

Average  moisture  of  a  lot  shall  not  be  greater 
than  0-1%.  Average  ash  of  a  lot  shall  not  be 
greater  than  0-1%.  It  shall  not  contain  more 
than  oi.">"„  of  material  insoluble  in  alcohol.     It 

shall   contain    no   li toluol   or  products   giving   a 

nitric-acid  reaction  with  a  Bulphuric  arid  solution 
of  diphenylamine.  It  shall  contain  not  less  than 
18-20%  nitrogen  as  determined  iiv  the  Dumas 
combustion  method,  li  shall  give  a  heat  test  of 
at  least  thirty  minutes  at  65'5  C.  with  potassium 
iodide-starch   paper. 

Gradi  B  Crude.  Trinitrotoluol  must  be  a  high 
grade  material,  made  from  a  suitable  quality  of 
•  m   materials.     It   shall  be  thoroughly  stabilised, 

and    Washed     fi from    Stabilising     materials    and 

by-products  of  stabilising  process,  and  thoroughlj 

■red.     it  shall  he  a  yellowish,  uniform   crystalline 

powder  of  such  fineness  that  at  least  90%  will  pass 


a  sieve  lo  meshes  per  linear  im  h.  It  shall  have  a 
melting  point  of  at  least  75-5    ('.     It  shall  be  free 

from  acidity.  It  shall  show  not  more  than  trans 
of  metallic  salts.      Conditions  as  to  ash,  moisture. 

percentage  soluble  in  alcohol,  and  content  of  free 
toluol  or  products  giving  a  reaction  with,  di- 
phenylamine are  the  same  as  for  the  refilled 
product.      It     shall     contain     not     less     than     18 

nitrogen  as  determined  by  the  Dumas  combustion 
met  hod. 
The  uianufact  ure  of  the  material  shall  be  open  to 

inspection    in    all    its    details    by    tin-    Officers   am: 

employees  of  the  Bureau  of  Ordnance  assigned  to 

duty  for  that  purpose,  and  must  he  satisfactory  at 
all  its  stages  to  the  inspector  at  the  works  or  to 
such  one  of  his  assistants  as  may  he  designated. 
for  purposes  "t  inspection  1000  lb.  of  trinitro- 
toluol will  constitute  a  "Jot."  and  from  each  lot 
the  inspector  will  select  a  sample  of  one  pound  and 

ship  it  at  the  expense  of  the  Government  to  the 
Naval    Proving   Ground,    Indian    Head.    Md.,  for 

chemical  test . 

Additive     compounds      of     trinitrobenzene.     Sud- 
borougti.     Sec  ill. 

Additive  compounds  of  s-trinurobenzene  with 
amino-derivativea  of  hydrocarbons.  Cadre  and 
Sudliorougli.      ,s'cc   III. 

Patents. 

Pcr.chloraie    explosives.     Stockholms     Superfos 
Pabriks     Aktiebolag,    Stockholm.     Eng.     Pat. 
17,584,  Dec.  16,  1915.     Under  Int.  Conv.,  Dec. 

23,   101  i. 

Explosives    containing    perchlarates    are    sub- 
jected  to  a  pressure  of  not  less  than    BOO  kilo-. 
per  si|.  cm.,   which   diminishes  their  sensitiven 
to    shock    and    increases    their    specific    gravity, 
thereby  making  them  suitable  lor  charging  shell-. 

—P.  He. 

Nitrocellulose;  Process  of  producing  — .  A.  C. 
Vournasos,    . Minns.     Eng.  Pat.  9547  of  1915  i 

date  of  appL,  .July  22.   1914. 

Nitrocellulose  is  produced  from  cellulose  derived 
from  Hibiscus  cannabinus  (see  previous  abstrt  < 
by  immersing  30  parts  by  weight  of  the  fibres  in  a 
mixture  of  2">0  parts  of  nitric  acid  \sp.pr.  1-38) 
ami  ."ion  parts  of  sulphuric  acid  (sp.gr.  I-S2)  for 
24  hours  At   15    C.    Either  the  nude  or  the  bleached 

fibres  may  he  used,  the  latter  yielding  a  product 
st-it  d  to  he  superior  in  stability  to  the  nitro- 
cellulose from  pure  cotton.-   F.  Sl\ 

Matches  \  :  Damp-proof  — — ].  \Y.  Mills,  Bir- 
mingham, and  W.  Morgan,  Bristol.  Eng.  Pat. 
18,028,  Dec.  28,  1915. 

Matches  tipped  with  brimstone  or  other  inflam- 
mable   material    are    rendered    damp-proof    h> 

coating  them  with  a  solution  of  celluloid  or 
nitrated  cellulose.  In  addition  to  this  treatment. 
the    solution    may    also    he    applied    to    the    wood 

prior  in  Hi.-  application  of  the  brimstone,  etc 

c.  1.  M. 

Match-ignition  material.  Process  oj  drying  tht 
composition  heads  of  matches.  \\  .  \.  Fan-burn, 
short  Hills.  N..I..  Assignor  to  The  Diamond 
Match  Co..  Chicago,  111.  i'.s.  I'ats.  (a) 
1,206,827  and  (id  1,206,828,  Dec.  .">,  lOlti. 
Dates  of  appl.,  Apr.  6,  and  Jul}  28,  '915. 

(\)  Rosin,  dextrin,  plaster  of  Paris,  antimon; 
sulphide,  and  amorphous  phosphorus  are  incor 
porated  to  form  a  match-ignition  materiel, 
m)  An  oxidising  composition  is  applied  to  the 
match  -plint-.  which  are  then  passed  through  •' 
-.las  of  drying  zones,  where  thej  meet  rapid 
currents   of   fairly   dry   air,   lirst    at    temperatu 
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increasing  successively  to  about.  120  P.  (49'  ('.) 
and  then  decreasing  successively  to  about  80  F. 
|27:  <'.).  after  which  the  heads  are  coated  with  the 
sensitive   ignition   composition, — ('.  A..M. 


XXIII,— ANALYSIS. 

i  'ombustion  methods  for  use  in  thi  laboratory. 
[Determination  of  sulphur.]  J.  Hewett. 
London  and  Southern  Distr.  .Tun.  das  Assoc, 
Jan.  5,  1917.     Gas  J.,  lt»17.  137,  72—73. 

Sclpht;r   may   be   estimated   in   volatile  liquids, 

-  crude  benzols,   by  drawing  air  through  the 

liquid   and   after  further  diluting  the  air-vapour 


mixture,  passing  it  through  a  silica  tube  heated 
to  redness,  when  complete  combustion  occurs. 
The  gases  then  pass  through  two  wash-bottles 
containing  sodium  hydroxide.  Alter  oxidation 
of  the  product  «  it  li  bromine  or  hydrogen  peroxide, 
sulphur  is  estimated  as  sulphate  in  the  usual  way. 
The  author  indicates  the  wide  applicability  of 
the  estimation  of  sulphur  by  combustion  with 
sodium  peroxide.  It  is  carried  out  in  a  nickel 
crucible  (see  fig.  )  fitted  with  a  screwed  topand 
electrical  ignition  device.  A  ring  of  filter  i  aper 
makes  a  tight  joint.  The  <  rucible  may  be  im- 
mersed  in  water  when  the  charge  is  fired.  The 
substance  under  test  must  be  thoroughly  incor- 
porated with  the  sodium  peioxide  in  suitable 
proportions.  The  reaction  should  be  complete 
in  a  lew  seconds.  The  contents  of  the  crucible 
when  cold,  are  extracted  with  distilled  water  and 
after  acidification  and  Bit-ration,  sulphur  is  esti- 
mated as  sulphate  in  the  usual  way.  This  method 
may  be  used  for  any  substance  which  can  be 
brought  to  r.-act  vigorously  with  sodium  peroxide 
either  alone  or  with  the  addition  of  sulphur-free 
combustible  matter,  i  .•/..  wood  dusi  <»r  alcohol. 
It  has  been  u>ed  with  tar  and  tar  products,  oils. 
fats,  greases,  coal,  coke,  new  and  spent  oxide 
of  iron.     Willi  spent  oxides,  the  reaction  product 

is  suitable  for  tl stimation  of  iron  and  alumina 

as  well  as  sulphur.  The  analysis  of  spent  oxide 
in  this  way  can  be  conducted  much  more  speedily 
and  conveniently  than  l.\  the  usual  methods.  The 
reaction  is  extremelj  violent.  Not  more  than 
1  grm.  of  combustible  substance  should  be  taken 
and  then  20  gnus,  of  sodium  peroxide  usually 
gives  a  suitable  melt.  The  substance  should  be 
approximately  free  from  moisture,  as  water  may 
cause  dangerous  premature  ignitions.     II.. '.II. 

Calorimelry  by  combustions  with  sodium   peroxide. 
W.  G.  Mixter.     Amer.  J.  Sci.,  1917,  43,  27     34. 

\  detailed  account  of  the  construction  of  a 
silver  bomb-calorimeter  (and  of  the  necessary 
appurtenances)    employed     by    the    author    in    a 


-eii.s  of  thermochemica]  researches.     Full  direc- 
tions are  given  for  its  use  in  the  determination  of 

the  heat  of  oxidation  of  elements  which  do  not 
burn  in  oxygen  and  which  form  oxides  insolub!- 
in  acids.  The  method  of  fusion  with  sodium 
peroxide  is  also  adapted  to  the  determination  of 
the  heat  of  combination  of  certain  oxides  with 
sodium  oxide.  Experimental  figures  for  deter- 
mination of  the  heats  of  formation  of  Fe»0, and 
of  pyrites  are  appended.  Results  obtained  b\ 
this  method  are  compared  with  those  yielded  bj 
other  modes  of  procedure.  Some  substance  - 
when  burnt  with  Na.Oj  do  not  evolve  sufficient 
heat  to  fuse  the  mixture  and  some  readily  com- 
bustible body  such  as  sulphur  cr  carbon  must  be 
added.— P.  C. 

Phosphoric  acid  in  qualitative  analysis  :    Removal 
i       — .     L.   Gattermaun  and  H.  Schindhelm. 
Ber.,  1916,  49,  iMlti— 2422. 

Working  with  1  grm.  of  material,  the  filtrate  from 
the  hydrogen  sulphide  group  is  boiled  until  free 
from  hydrogen  sulphide,  concentrated  to  100  c.c. 
littered  if  necessary,  and  treated  with  5  c.c.  oi 
6%  ammonium  phosphate  solution.  It  i,s  then 
nearly  neutralised  with  dilute  ammonia  (until 
only  faintly  acid  to  litmus).  3  c.c.  of  dilute  hydro- 
chloric  acid  (7 — 8%)  is  added,  and  the  briskly 
boiling  solution  is  treated  with  3  c.c.  of  a  freshly 
prepared  solution  containing  3  grnis.  of  crystallised 
stannic  chloride,  dissolved  in  the  cold.  Stannie 
phosphate  is  thus  precipitated,  and  if  necessarv 
more  of  the  stannic  chloride  solution  is  added, 
in  portions  of  0"5 — 1  c.c.  to  the  boiling  solution 
until  no  further  precipitate  is  obtained  on  testing 
a  little  of  the  filtered  liquid  with  ammonium  molyb- 
date.  The  boiling  solution  is  then  filtered,  using 
a  Biichner  funnel  and  double  filter,  the  precipit-at. 
washed  with  boiling  water,  the  warm  filtrate, 
which  should  be  quite  clear,  is  treated  with  dilute 
hydrochloric  acid  and  hydrogen  sulphide,  to 
remove  excess  of  tin,  and  the  metals  present  are 
detected  in  the  usual  way.  When  the  phosphate 
precipitate  has  a  greenish  colour,  it  is  tested  with 
caustic  soda  and  hydrogen  peroxide  for  chromium 
which,  like  ferric  (but  not  ferrous)  iron,  is  liable 
to  be  carried  down  with  the  precipitate.  If  too 
little  phosphoric  acid  be  present,  the  mixture 
containing  the  stannic  phosphate  precipitate  is 
difficult  to  filter,  but  satisfactory  conditions  an 
ensured  by  adding  ammonium  phosphate  as 
directed. — F.    SoDN. 

Diphenylamine    and    diphenyUtensidine  ;      Use    o) 

for  colorimciric  determinations.     L.  Smith. 

/..  anal.  Chem.,  1917.  56,  28—42. 
The  intensity  of  the  colour  obtained  with  diphenyl- 
amine in  the  eolorimetrie  estimation  of  nitric  acid 
(compare    Tillmanns.     this     J..     1911,    44.    91- 
is  largely  influenced  by  shaking  the  tube.  excessivi 
shaking  causing  a  diminution.     To  obtain  reliable 
results,    therefore,    shaking    should    be    avoided, 
the  necessary  mixing   being   done   by  moving  a 
suitable   stirrer  a  few  times  up  and  down  in  the 
tube.,  and  then  allowing  tin-  liquid  to  remain  at 
rest    for  the  prescribed   period   of  one   hour.      It 
suggested   that   the  observed   phenomenon  is  dui 
to   the  formation  of  a   volatile  substance  dun 
the  oxidation  of  diphenylamine,  the  presence  of 
hydrogen  chloride  being  also  a  determining  factor. 

'the   stability    of   the    colour   is   at    a    maximum   a' 
ordinary   temperatures.      The  sensitiveness  of  (i 
reagent  depends  largely  on  its  composition,  and 
for  the  determination  of  the   following  amounts 
of  nitric  anhydride  per  litre  the  annexed  form 
are  recommended  : — 0-1     3-0  mgrms.  j    0  04   gi 
diphenylamine,   39   c.c.   water,   concentrated   sul- 
phuric   acid     to     100     c.c.  :      0-5 — 100    mgrms.: 
oo|  grm.  diphenylamine,  20  c.c.  water,  and  sul- 
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phurir  mid  to  100  c.q. :  1*0-  -25  mgrms.  ;  0-08 
-nil.  diphenylamine, 20-5  <■.<■.  water,  and  sulphuric 
acid  to  100  c.c.  Diphenylbenzidine  behaves 
analogously  to  diphenylamine  as  a  reagent  for 
nitric  arid  ;   it v  sensitiveness  is  somewhat  greater. 

(..  F.  M. 

Arsenic  in  organic  compounds  :  ■  Estimation  of  — --, 
A.  J.  Kuins.  Chem.  Soc.  Trans.,  1916.  109. 
1355     1358. 

The  methods,  prcs  iously  described  for  the  estima- 
tion of  arsenic  in  organic  compounds,  are  cither 
very  laborious  and  involve  complicated  processes, 
oi  are  only  applicable  to  certain  compounds,  such 
as  salvarsan  or  neosalvarsan.  The  Norton-Koch 
method  (this  J.,  1905,  1129),  the  principle  of 
which  is  the  Bame  as  the  Kjeldahl  method  of 
estimating  nitrogen,  has  been  successfully  applied 
by  the  author  t"  the  estimation  of  arsenic  in 
arsanilic.  acetylarsanilic,  and  diethylbenzarsinic 
acids,  salvarsan,  and  a  number  of  other  organic 
substances.  0-1  —  0-2  grm.  of  the  substance  is 
heated  with  Id  grms.  of  potassium  sulphate, 
0-2 — 0-3  grm.  of  starch,  and  20  c.c.  of  concentrated 
sulphuric  arid  in  a  Kjeldahl  flask  of  about  :>on  c.c. 
capacity  for  about  4  hours,  until  the  liquid 
becomes  colourless  or  pair  yellow.  The  contents 
are  cooled,  made  just  alkaline  with  10  I2.V 
caustic  soda,  cooled  to  :«>  — 10  ('..  and  the  liquid 
made  just  acid  with  sulphuric  acid.  A  saturated 
solution  of  sodium  bicarbonate  is  added  until  an 
excess  of  5  10  c.c.  of  this  reagent  is  present,  then 
2  i-.r.  of  a  1  °„  solution  of  starch,  and  the  arsenious 
acid  is  titrated  with  .V  20  iodine,  until  a  permanent 
deep  blue  colour  is  obtained. — B.  N. 

Determination  o]  naphthalene  [in  coal  gas]  by  picric 
acid.     Knublauch.     See  IIa. 

Assaying  //old  in   copper  matte,     chase.     See  X. 
Analysis    of    ontimonial    lead.      McCabe.     See    X. 

Copying  ink  pencils  and  the  examination  of  their 
pigments  in  writing.     Mitchell.     Set   XIII. 

Varnish    analysis    and    raruish    control.      II.      Vie- 

cosity  oj  varnishes.     Seaton and  others.  Set  XIII. 

Manufacture   of   linoleum    and    its    valuation.     De 
Waele.     See  XIII. 

Valuation  of  water-solubh  as  compared  with  citrate- 
soluble  phosphoric  arid.     Pranke.     See    XVI. 

Determination  of  minute  amounts  of  sugar  by  a- 
naphthol  and  estimation  of  entrainmeni  losses. 
Blake.     See  XVII. 

Simplified  ineersion  process  for  d  •termination  "I 
sucrose  by  double  polarisation.  Walker.  See  XVII. 

Action  oj  different  decolorising  carbons  on  pure  ami 
impure  sugar  solutions,  and  their  influence  in  the 
analysis  oi  sugar  factory  products.  Pellet. 
Set  XVII. 

/,'./»</■/  on  sugar.  [Modification  of  the  Clerget 
process  oj  doubU  polarisation.  Use  of  invertase  as 
hydrolysl  iw  Ihi  double  polarisation  method.] 
Browne.     See  XVII. 

Determination  of  ruffians  in  presence  of  sucrose  by 
double  inversion,  using  top  and  bottom  fermentation 
yeasts.     Pellet.     Set  XVII. 

Methods  for  th*  estimation  of  mixtures  of  (our  or 
more  carbohydrates,  involving  oxidation  with 
bromine.     Wilson    and     Atkins.     See     XVII. 

Analysis  of  honey  and  other  substances  containing 
laroulose.     Atkins.     See  XVII. 


Determination    oj    free    ami    combined    galactose. 
Van  dec  Haar.     See  XVI 1. 

Determination  oj  ammonia  [from  nitrogen  in  brewing 
materials]    In/    the    boric    mid    method.     Adler. 

See  Will. 

Scientific  control  of  a  rum  distiller//.     Scard.     Set 
XVIII. 

Influence   oj   carbohydrates  on   the  accuracy  oj  the 
\'mi   Slyke  method   in   the  hydrolysis  oj  casein. 

Hart   and   Sure.      See   X  IX  \. 

Protein-copper  compounds.     Osborne  and  Leaven- 
worth.    S<  •  x  I  X.v. 

Determinatioti    of  oxygen    [in    water]   In/  Winklers' 

method.      Bruhns.      Sec    XlXi:. 

I>  termination  oj  sodium  and  calcium  bicarbonates  in 
boiler-jeed  water.     Monhaupt.     See  XIXb. 

Patent. 

Gas;  Apparatus  for  I'm    analysis  of .     Aktie- 

bolagel  Ingenrorsftrma  P.  Egncll.  Fr.  l'at. 
180,661,  Jan.  12.  1916.  Under  Int.  Com  . 
Feh.  6,   1915. 

In  apparatus  for  determining  the  proportions  of 
carbon  dioxide  and  monoxide,  oxygen,  and  hydro- 
carbons in  a  gaseous  mixture,  the  gas  passes  in 
series  through  a  measuring  vessel,  an  absorbing 
solution,  and  finally  either  in  series  or  parallel 
through  a  retort  containing  electrically  heated 
finely  divided  metal  or  oxide  which  reduces  or 
oxidises  the  "its,  and  a  measuring  vessel  for  the 
residue,  of  gas.  In  a  modification,  additional 
absorption  apparatus  may  be  inserted  before 
and/or  after  the  retort.  In  another  modification, 
the  retort  may  be  placed  before  the  ftrsl  measuring 
vessel  and  another  absorption  apparatus  after 
that  vessel.      The  residue  of  gas  ma  v  he  cooled  and 

humidified.  -\Y.  F.  P. 


Books  Received. 

Year-Book  of  Pharmacy  and  Transactions 
of  the  British  Pharmaceutical  Conference, 

JULY  12.  1916.  J.  and  A.  Churchill.  7.  (deal 
Marlborough  Street.  London.  ,">10  panes,  large 
8vo.  Price  10s. 
The  first  section  of  this  useful  vear-book,  covering 
L!2  paues.  contains  abstracts  of  the  various  papers 
on  chemistry,  pharmacy,  and  materia  medica, 
edited  by  J.  O.  Braithwaite,  together  with  chapters 
on  new  rem.  dies,  by  T.  Stephenson.  The  re- 
mainder   of    the    hook,    edited    by     I!.     I!.     Bennett. 

is  occupied  by  th.'  Transactions  <>f  the  British 
Pharmaceutical  Conference  at  the  53rd  Vnnual 
Meeting,  held  in  London  on  Jul)  12th.  1916. 
Only  one   paper   is  reproduced,   namely,  that   on 

"Some    medicinal      plants     of      Vustralia."      b\     8. 

Plowman. 

Prohibitions  of  Export  in  force  in  British 
Im>i\.  nil.  Self-governing  Dominions! 
Egypt,  \m>  certain  other  British  Posses 
siiin-.  Supplements  to  "The  Board  ol  Trad' 
Journal."  Part  I.,  Jan.  Is.  and  Pari  II..  Jan.  25, 
1917.     Price  3d.  each. 

Trading  with  the  Enemy.  Consolidating  statu- 
torj  list  of  persons  and  firms  in  countries, 
other  than  enemj  countries,  with  whom  persons 

and  firms  in  the  I'nited   Kingdom  are  prohibited 

from  trading.  Complete  to  l>rr.  22.  1916. 
No.  15a.  II. M.  Stationery  Office,  Imperial 
lions,-.    Kingsway,    London.   W.C.     Price  3d. 
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Official  Notices. 


REPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 

Owing  to  unforeseen  delays  in  the  receipt  of  the 
manuscript  of  certain  sections  of  these  Reports, 
it  is  regretted  that  the  publication  of  the  first 
volume  is  unavoidably  postponed  mil  il  March. 


<  ROSS  AND   BEVAN   ESSAY   PRIZE   OF  £20 
AND  LATHAM  RESEARCH  GRANT  OF  £300. 

The  Council  have  pleasure  in  announcing  that 
a.  gift  of  £20  lias  been  made  by  Messrs.  Cross  and 
Revan  as  a  prize  for  an  essay  on  "  The  Inter- 

<  "nnection    of    Economic    Botany   and    Chemical 
Industry." 

A  further  sum  of  £300  has  also  been  presented  by 
their  friend,  Mr.  T.  P.  Latham,  of  YVeybridge, 
to  be  paid  in  three  annual  instalments  to  such  one 
of  the  competing  essayists  as  may  be  judged  to  be 
of  conspicuous  ability,  as  a  grant  towards  his 
expenses,  on  the  condition  that  he  apply  himself, 
during  three  years,  to  research  of  approved 
character  on  a  subject  cognate  with  that  dis- 
cussed in  his  essay. 

The  immediate  object  of  the  donors  is  to  promote 
the  study  of  economic  botany  with  special  refer- 
ence to  its  bearing  on  chemical  industry,  giving 
the  widest  possible  interpretation  of  the  relation- 
ship. 

They  desire,  under  the  auspices  of  the  Society, 
t"  assist  in  forming  public  opinion  in  this  direction 
and  to  discover  and  further  the  career  of  a  student 
of  promise  who  may  wish  to  devote,  himself  to 
work  in  such  a  field. 

The  Essay  Prize  will  be  open  to  all  members 
of  the  Society  who  are  British  subjects.  The 
Research  Grant  will  be  limited  to  competitors 
under  25  years  of  age  at  the  time  of  sending  in  the 
essay. 

Essays  are  to  be  submitted  to  the  Council  of  the 
Society  not  later  than  the  close  of  the  year  1917. 
The  awards  will  be  made  promptly.  Neither  the 
prize  nor  the  first  grant  will  be  given  unless  the 
essayist  or  essayists  shall  be  deemed  to  lurfe  real 
merit.  The  Latham  Research  Student  will  be 
required  to  submit  a  report  at  the  close  ot  each 
year,  to  satisfy  the  Council  that  he  has  made  and 
i<  likely  to  make  proper  use  of  the  grant. 


Edinburgh  Section. 


Heeling  held  ni  Edinburgh,  <m    Tuesday,  Jamiary 
10//,.    1017. 


PROF.   JAMES    WALKER    IX   Till;   CHAIR. 


Tilt:   BHOWN"   COAL  DISTILLATION  INDUS- 
TRY  OF    GERMANY. 


BY 

Brown  < 
nature  bet 
ompar; 
or  Cretaci 
Mi.-  coal, 
from  whic 
cannot  bo 
lignite  has 
2%  or  3", 

There  is 
Dracey  in 


I),    i:.    STEC  IBT,    P.I.C.,    F.R.S.E. 

■oal  is  ;i  substance  intermediate  in  its 
ween  peat  and  ordinary  coal.  Formed 
itively  recent  geological  times.  Tcrtiarj 
:ous,  it  has  not  yet  developed  into  a 
Peal  contains  80  oi  90%  of  watei 
it  parts  with  great  reluctance  :  il 
separated  bj  pressure.  Brown  coal  or 
20%  to  60%  of  moisture,  common  real 

little  In-own  coal  in  Britain.      At    Bovej 
Devonshire  it  has  I n  worked  for  200 


j  years  but  is  of  only  local  importance.  There  are 
vast  fields  of  it  in  the  United  States  of  America  ; 
great  fields  of  unknown  extent  in  Alberta,  Sas- 
katchewan, and  .Manitoba.  Canada;  and  some 
1700  square  miles  of  it  in  Victoria,  Australia. 
Brown  coal  generally  has  no  great  covering  on  it. 

[   lies  in  beds  of  great  thickness,  and  can  often   be 

'  worked  opencast.  The  amount  of  water  in  it  is 
a  great  drawback,  and  also  its  want  of  coherence 

'  when  air-dried.  In  .Manitoba,  Saskatchewan, 
and    Alberta    it   cannot    be    used    for   locomotive 

i  fuel  on  the  railways  on  account  of  the  dangerous 
sparks  it  throws  out. 

Brown  coal  is  widely  distributed  through  middle 

'  and  north  Germany  and  in  Austria.  Near  Cologne 
it  is  260  to  100  feet  thick.  Improved  methods  of 
mining  and  of  preparing  the  products  have  given 
great  importance  to  the  industry  in  Germany 
and  these  methods  are  worthy  of  consideration  in 
other  parts  of  the  world. 

In  the  German  Empire  in  1905  the  total  coal 
output  was  121  million  tons  and  30%  of  that  was 
brown  coal.  The  total  output  of  coal  in  1910  was 
222  million  tons.  The  coal  production  in  the 
British  Empire  in   1910  was  312  million  tons. 

In  Germany  for  the  last  half  century  brown  coal 
has  been  subjected  to  low  temperature  distillation, 
and  it  may  be  ot  interest  to  give  some  description 
of  the  process  for  comparison  with  our  Scottish 
shale  oil  industry.  The  products  of  the  distilla- 
tion are  somewhat  similar  :  permanent  gas,  spirit, 
lamp  oil,  gas  oil,  lubricating  oil.  and  solid  paraffin, 
but  in  Germany  the  oils  require  more  chemicals  in 
the  refining,  and  after  all  the  result  is  not  so  good. 
Dr.  Scheithauer,  Dr.  Graefe,  and  others  have 
described  the  German  methods  very  fully.  . 

This  industry  requires  a  very  special  brown  coal 
and  it  is  found  only  in  two  localities,  namely, 
in  the  region  of  Halle  on  the  Saale  in  Saxon 
Thuringia,  and  at  Messel  near  Darmstadt.  The 
material  is  quite,  different  in  the  two  localities, 
and  the  retorting  different.  The  principal  centre 
is  at  Halle,  and  works  are  situated  between  the 
towns  of  Weissenfels  and  Zeitz,  and  of  Aschersleben 
and  Eisleben.  The  ordinary  brown  coals  of 
Ciermanv  do  not  contain  sufficient  bitumen  to 
make  retorting  profitable.  At  first  it  was  thought 
that  any  brown  coal  would  do,  and  starting  works 
on  this  supposition  and  without  proper  scientific 
expert  advice,  many  ended  in  ruin.  So  a  dis- 
tinction arises  at  once  between  retort-coal  and 
fuel-coal,  but  it  often  requires  an  expert,  or 
chemical  examination,  to  tell  the  one  from  the 
other. 

The  Saxon  industry. 

The  retort  coal  is  found  in  layers  situated 
among  the  fuel  coal,  as  shown  in  the  accom- 
panying section  of  the  strata  in  one  locality 
(Fig.  1).  There  is  twice  as  much  fuel  coal  as 
retort  coal. 

Freshly  mined  retort  coal  forms  a  plastic  and 
sometimes  greasy  mass,  of  a  brownish  black  oloiir  : 
when  dry  it.  is  yellow  to  light  brown.  The  fuel 
coal  becomes  black  or  light  brown  when  dried. 
Uetort  coal  melts  on  ignition  and  burns  with  a 
smoky  flame;    fuel  coal  does  not  melt.     Retort 

coal   has  sp.   vrr.   0-9    to    11  ;     fuel   coal    1-2    to    l-l. 

The  value  for  retorting  depends  on  tin-  proportion 
of  bitumen   present.      The  coal  is  oT  Tertiary  age. 

Lower  Oligocenc,  and   contains  50%  to  60%  i 

water.  In  the  Tertiar\  period  I  lie  brown  coal 
districts  were  occupied  bj  extensive  boga  with  ;' 
luxuriant  sub-tropical  flora.     Submerged  in  swamps 

the  plants  and   trees  were   converted    into    peat    as 

in   our   own    peat-bogs.     Sometimes   large   areas 
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rere  exposed  to  atmospheric  influences  fpr  a  time 
by  droughts  oi-  alteration  of  water  level,  so  that. 

the  cellulose  be- 
came partly  or 
complete!}  decom- 
posed and  only 
waxy,  fatty,  OP 
resinous  materials 
remained,  and 
these  covered  up 
later  bj  pi  al  and 
sediments  bi  came 
through  time  the 
retort  coal.  Botan- 
ists state  thai  the 
plants  <>f  that 
period  supplied 
such  wa  \  or  resin. 
The  purest  bitu- 
men, called  pyro- 

s^.0  pissite,   was  at 

one     time    found 

»««,  ^  throughout     the 

o»«i-  <»»  COal      then      used. 

imt   seems   to   be 

c^r  now     exhausted, 

It    was    3  ellow  in 

ruw  o»_  colour   or  in    the 

purest  form  white. 
The  bulk  of  the 
bitumen  in  the 
coal  is  soluble  in 
benzene,  toluene, 
■  ■ther,acetone,alco- 

hois,  carbon  di- 
sulphide,  and  cari- 
bou tetrachloride  ; 
but  tin-  amount 
and  character  of 
""5S5?**     J  tin:   material    got 

*     "''  in    this   way    de- 

i'iG.  1.  ponds     en     the 

solvent  used. 
Hitumen  Is  extracted  by  a  solvent,  or  by  dis- 
tillation with  superheated,  steam  under  vacuum, 
and  from  it  montan  wax  is  manufactured.  It  is 
a  pure  white  or  yellowish  wax  with  a  very  bull 
molting  point,  the  crude  wax  having  m.pt.  sii- 
or  00°C,  refined  70°  C.  It  is  manufactured  by 
six  companies  with  a  combined  output  oj  100  to 
500  tons  per  annum.  The  coal  is  generally  dried 
and  then  extracted  with  benzol.  There  is  a  wet 
extraction  process,  in  which  alcohol  ami  benzine 
are  used  at  once  on  the  fresh  coal,  tie  alcohol 
removing  the  water  and  tie-  benzine  dissolving 
the  wax  and  tie-  solution  separating  into  two 
layers. 

The  following  analyses  bj  I-:.  Erdmann  are  given 
by  Scheithauer : — 


Fuct      *L*»M_ 


HCTOWT    Olrtt. 


'lie-  water  in  the  materials  a-  they  ram  from 
the  pit  was  about  50%.  The  sulphur  is  seldom 
above  1%,  The  basic  substances  of  the  ash  an- 
oxide  of  iron,  alumina,  and  lime,  with  smaller 
quantities  of  magnesia,  potash,  soda,  and  somc- 
times  manganese  and  traces  of  airontia.  These  art- 
combined  with  silica,  sulphuric  acid,  sulphurous 
aeid.  hydrogen  sulphide,  carbon  dioxide,  tra<  i  - 
of  hydrochloric  aeid  and  occasionally  phosphoric 
acid.  'I'bi-  asb  Ls  practically  of  no  use  a--  a  fer- 
tiliser, but.  it  improves  the  physical  stab-  of  Uu 
soil. 

Mining,     The  coal  is  first   proved   '>>    boring. 

If  the  cove r  is  not  thicker  than  the  coal  it  is  worked 

opencast.  If.  however,  the  coal  is  thick,  some- 
times even  up  to  2  of  cover  to  1  of  coal  i~  worked 
opencast,  and  then  the  cover  is  removed  b>  steam 
navvy.  With  small  cover  it  may  be  removed  bj 
hand.  Opencast  workings  have  haulage  incline* 
operated  bv  chain  or  rope.  Most  of  the  retort 
coal  is  worked  by  shafts'  The  depth  i-  s.-ldom 
more  than  :>:;  fathoms,  although  a  few  shafts  aw 

o\  it   III  fathoms. 

Prpm   the  bottom   of  the  shall    a  double  line  of 

rails  goes  across  the  field  and  single  lin.-^  ^(>  at 
right  angles  out  to  the  boundary.  These  are  foi 
Da-  little  wagons  called  hutches  in  Scotland.  For 
short  distances  they  are  pushed  by  hind,  foi 
longer  distances  bj  endless  chain  or  wire  rope. 
■When  the  thickness  of  the  coal  i-  great  the  upper 
part  is  taken  .cut  first,  a  layer  of  over  2  fathoms 
being  removed.  Spaces  of  is  to  24  square  yards 
an-  take  n  out.  the  timbers  removed,  and  the  <<>\  i 
allowed  to  subside.  Adjoining  spaces  are  thus 
worked  out  until  the  whole  layer  i-  removed. 
The  roof  is  allowed  time  tu  consolidate  and  then 

another   layer   is    removed.     Sometimes    3   oi     ! 

layers  are  taken  Out   before  the  bottom  of  (he  coal 

is  reached.  The-  total  bed  is  sometimes  "to 
fathoms  thick,  worked  opencast. 

Retorting  in  Sajwuy-     At  first,  as  in  this  couatrj  . 
the  retorts  used  were  of  the  old  iron  sas-rOtort  type. 

Various  forms  were  tried.       \1    the  last  they  were 

made  of  oval  section.  8  to  10  feet  long,  about  BO 
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inches  Aide,  and  1\\  inches  deep.  Thickness 
of  metal  1  to  li  inches.  A  layer  of  coal  1  inches 
thick  was  shovelled  in.  There  were  10  or  12 
etorts  in  a  bench,  and  they  were  heated  by  fuel 
oal  of  equal  volume  to  the  retorted  coal.  I'K- 
tillation  was  completed  in  8  hours  and  the  coke 
raked  nut.  Riebeck,  the  James  Young  of  Saxony, 
started  building  works  at  Webau  in  1858,  and 
built  several  others  afterwards.  In  ISoS  Itolle 
constructed  a  vertical  retort,  and  its  use  became 
general,  and  with  some  minor  improvements,  is 
now  the  only  type  of  retort  used  in  Saxony.  It 
gives  a  higher  yield  ami  a  better  quality  of  crude 
oil.  works  continuously  and  with  less  labour,  and 
nuts  through  five  times  as  much  per  unit. 

The  retort  is  circular,  of  firebrick,  and  heated 

firebrick  flues  around  the  outside  (see  Fig.  2). 

Inside  the  retort  a  hollow  cylinder  is  mad.-  of  a 

-■lies  of  flat    iron  rings.     The  rings  are  bevelled 

oid  arranged  above  each  other  louvre  fashion, 

and  the  coal  passes  down  the  narrow  space  3  t<>  1 

.-  wide  between  the  rings  and  the  brick  wall. 

The    products    of    distillation    pass    through    the 

louvres  into  the  hollow  centre  of  the  retort  and  are 

it ried  oil  to  the  condensers  by  a  pipe  from  near 

lie  top  ami  another  from  near  the  bottom.     The 

top  pipe  may  either  pass  down  outside  the  bench 

join  the  pipe  coming   froni   tire   bottom,  or  it 

nay  pass  downwards  inside  the  retort  to  join  the 

lottom    pipe.     A     Koerting    injector    Micks    the 

vapours  from  the  retort  through  these  pipes  and 

sees  them  on  to  the  condensers  (Figs,  3  and  4). 


In  Scotland  large  amounts  of  -team  axe  intro- 
duced into  the  shale  retorts.  Xo  steam  is  intro- 
duced   into    the    Saxon    retort-.     Tie    raw     coal 


r1T?-J 


Fig.  1. 

lias  over  50%  of  moisture  and  this  supplies  the 
steam.  The  coal  must  be  crushed,  or  broken  by 
hand,  and  lumps  must  not  be  larger  than  1J  to  24 
inches  in  diameter.  If  too  damp  it  is  partially 
dried  on  the  charging  platforms  of  the  retorts. 


v    Iixd  gfijEfap  op  gj- 

ICED  ODQ+- 


I'j...  ::. 


rVt  first  all  the  firing  was  done  by  coal.     Sometimes 
gas  firing  is  now   used   .done,   but   generally    it    is 
assisted  bj  a  fuel  coal  furnace  at  the  side,     (ias- 
iirinv.  besides  being  a  great   economy,  has  given 
20  to  '■>"'      increase  of  distillate.     The  tempera- 
ture in  the  heating  flues  around    the   retorts    in- 
reases  from  the  top  downwards  from  about    100 
.    (752     I'. i    to   800  O.    (II 12      I-'.).     The  retort 
res  at    ili  — »   .:  feet    in  diameter  and    12  feel  high, 
but  is  now  5  or  6  feel  in  diameter  and  20  to  25  Eet  t 
ligh. 

The  vapours  issuing  from  the  r<  tort  should  have 
,  temperature  o)  120    to  150    C.  (250    to  300    P.). 


The  moisture  content  must  not  be  more  than  60  %, 
otherwise  the  coal  tends  to  stick  in  the  retort  : 
noi  less  than  30%,  for   t  i,.  n    i  lie      d 
decomposed  bi    thi    beat,  steam    being    accessary 

to  protect  them   from  d< npositaoB.     The    top 

of  tin-  retort  is  closed  by  a  heap  of  the  coal  rei 
to  be  passed  down. 

The  residue  of  the  distillation  is  a  •  oke  of  some 
value  for  fuel  purposi  s.  It  falls  into  a  box  below  . 
which  is  shut  off  from  the  retort  while  the  bos 
i-  being  emptied.  This  box  is  emptied.  30  or  W 
times  in  \H  hours.  Automatic  arrangements 
prevent  the  bos  being  opened  before  it  is  6hu1  ofl 

A  2 
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I i  the  retort.     The  coke  is  dropped  into  hutches 

and  drenched  w  it  li  water  to  quench  it  :  orim rsed 

in  and  hauled  through  pools  "l  water,  as  used  to 

be  the  practice  in  Sen!  land. 

The  retort  rings  and  walls  gel  encrusted  in 
time  ;  after  cooling  down  the  retort,  the  rings  are 
lifted  by  a  tackle  and  (leaned. and  the  retort  walls 
;tn-  also  cleaned.  This  requires  to  be  done  at 
intervals  oi  5  to  12  months  according  t"  circum- 
stances. The  coal  ash  is  basic  and  the  Brebricks 
used   must    be  basic  also.       If  acid   bricks  are  used 

the  ash  gets  encrusted  as  a  double  silicate  on  the 
brick,  and  when  cleaning  this  off,  pari  of  the  brick 
I. r.aks  off  also.  The  bricks  are  segments  of  a 
circle,  keyed  into  one  another,  and  when  building 
they  are  ground  into  each   other   for   tightness. 

To   slaiid   the   heat    the    bricks   are    best    made   of 

pure  aluminium  silicate.  There  are  various 
recipes  for  mortar,  of  clay,  finely  ground  sand. 
kaolin,  and  ground  firebrick,  mixed  with  molasses. 
Tie'  coke  alt  er  quenching  contains  moist  ure  ^11 ",,. 
ash  l.">  to  25%.  and  the  remainder  is  carbon.     It 

is    sold    jn    this    state.        Its    CalOrflic    value    is    6000 

to    Toiiti    calories.       Dp    till    the    middle   of   the 

"  seventies  "  the  coke  was  tipped  "11  spoil   heaps. 

Now  it  is  burned  in  special  hut  very  simple  stoves 
>"i  cooking,  for  heating  workshops,  in  metallurgy 
as  a  reducing  agent  for  zinc,  and  for  other  purposes. 
The  retorts  are  grouped  in  benches  of  lo  to  12 
in  a  single  row,  with  a  safety  wall  dividing  the 
benches.     The  tops  are  protected   bj    walls  with 

felt  roofing.  Retorts  are  estimated  to  last  a  dozen 
years.  The  through-put  of  retort  coal  seems 
to  he  about  3  tons  per  retort  per  2  I  hours,  and  less 

t  haii    this   if  the  coal   is  rich. 

The  condensing  is  all  dene  by  air-cooling.      The 

vapours  are  passed  through  thin-walled  malleable 
iron  pipes  beginning  36  inches  diameter  and 
decreasing  further  on  to  31,  28,  20,    16,  and   12 

inches,  finally  finishing  up  in  1  inch  pipes.  They 
are  all  horizontal  until  near  the  end  when  they 
are  vertical.  For  a  retort  5  or  li  hat  in  diameter 
a  condensing  surface  of  900  to  over  1000  square 

feet  is  allowed.  Slow  cooling  is  held  to  he  neces- 
sary. Water  cooling  has  been  tried  and  rejected, 
although    lately    tried    again.      The    suction    from 

retort  to  condensers  used  to  he  by  Koerting  steam 

injectors  ;  bu(  now  fans  are  much  more  in  favour. 
There  is  no  oil-scrubbing  of  the  gas  for  spirit 
ill  Saxony,  as  there  is  at    \h—,l  and  in  Scot  land. 

In  Saxon\  the  water  condensed  along  with  the 
crude  oil  ami  lints  to  til  to  "II",,  of  the  retort  coal, 
and  more  if  Koerting  injectors  are  used  for  pro- 
pelling the  vapours.  The  amount  of  ammonia 
in  the  water  is  only  (el,:;  jo  on;  %  and  it  does  in  t 
I>ay  to  recover  ii.  although  efforts  have  been 
made  to  do  so.  The  liquor  i-  supplied  to  neigh- 
bouring farmers  gratis  ;   it  docs  not  paj  to  convej 

to  any  distance.  The  great  hulk  of  it  ha-  to  be 
sent  into  the  streams  after  some  purification  by 
aeration  and  filtration,  or  by  filtering  through 
-poil  heaps.  It  contains  besides  ammonia,  alde- 
hydes, ketones,  methyl  alcohol,  and  acctonitrile, 
with  acetic,  propionic,  butyric,  and  valeric  acids, 

!  catechol,  and  is  l'aintl\   alkaline  in 

Tie-  crude  oil  contains   hydro,  ail  .on-  ,.;    various 

aliphatic  series,  and  also  acid  and  basic  substanc  -s. 
with  some  aromatic  compounds.      The  cellulose, 
hun lie  acids,  and  bitumens  of  tne  coal  pro 
own  products  of  decomposition.     There  i-  about 
0-3%  of  nitrogen  in  I  he  coal,  and  in  the  ,, 
there  is   1   to   l%  cf  nitrogenous  bodies;   10%  of 
the  nitrogen  of  the  coal  is  found  in  the  en 
•  j    ,  in  the  condensed  water,  80 •• ,  in  the  coke,  ana 
intl  These  varj  with  the  kind  ol  i  oa] 

and  the  method  of  distillation.     The   Rolle  type 

tori   is  adhered  to  on  account  of  the  good  coke 
il    produces. 

Iii  the  Saxon  Held  there  are  12  work-  putting 
through  together  about  one  million  tons  of  brown 
coal  per  annum,  producing  80,000  tons  ol 


oil  and  yielding  over  7000  tons  of  solid  paraffin. 
The  crude  oil  yield  now  is  ahout    IS  gallon-  to  the 

ton  of  coal.  (Scottish  production  of  crude  oil  is 
•JTo.allll  tons  per  annum.) 

The  Mcssel  industry. 

Retorting  methods. — The  industry  began  in  1885. 

The  retort  coal  is  quite  different  from  that  of 
Saxony. and  is  distilled  differently.  It  seems  unique 
iii  its  nature,  being  a  mixture  of  bituminous  clay 

and    coal,     and     having    the     organic     matter    in 

combination     with     the     mineral     matter.     The 

bitumen  cannot  he  extracted  by  solvents.  It  has 
a  high  percentage  of  moisture,  like  hrown  coal,  and 

a  high  percentage  of  ash.  like  shale,     it  is  more 

lumpy  than  the  Saxon  hrown  coal,  which  allows 
steam  to  piss  through  it  in  the  retort.  It  lies 
under  not  more  than  13  feet  of  cover,  and.  is  ahout 
480  feet  thick.  It  lills  an  ancient  hemispherical 
dcpressii  n,  and  is  in  layers  like  an  onion.  There 
are  240  acres  of  surface.  It  is  worked  down  so 
feet  or  so  and  will  last  a  long  time.  The  lossil- 
indicate  a  joint  animal  and  vegetable  origin.  It 
has  the  consistency  ami  cut  of  Dutch  cheese,  i- 
blackish  green  in  colour,  with  conchoidal  fracture 
when  dry.  Alternate  frost  and  thaw  make  it 
separate  into  thin  sheets  like  paper.  The  moisture 
is  I.")",,,  the  ash  30%.  The  calorific  value  is  low 
and  would  not  pay  cost  (f  carriage  for  heating 
purposes.  I  try  distillation  in  the  laboratory  yield- 
water  II",,.  crude  oil  7-8%,  coke-residue  ■'•■;•' 
gas  6-2%.  The  condensed  water  contains  volatile 
ami  lixed  ammonium  -alts  together  with  catechol 
and  its  houiologues.  The  ammonia  is  rero\  Ted 
In  the  lixed  ammonium  salts  are  quite  a  series  ol 
homologous  fatty  acid-.  The  ash  is  rich  iii  iron 
oxide. 

The   coal   is   won   by   opencast    working  and   the 
hutches  are   brought    to   the  surface   by  chain   an,. 

let  down  by  gravitation.     The  power  is  from  -mall 

gas   engine-   direct,   or   from    one    large   <_ms   engine 

ina  central  power-house  with  electromotors  where 

requin  d. 
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The  crude  oil  is  distilled  from  the  coal  in  the 
presence  of  steam,  and  the  coke  is  dropped  into  a 
gas-producer  bulow  and  the  gas  used  to  heat  the 

retorts.     There   is   no  marketable   coke.     At    i 

time  a  special  stove  was  used  to  reduce  the  moisture 
tV"m  i  I  ",,  to  6%,  the  dried  material  was  distalled 
in  the  presence  of  steam,  and  the  coke  dropped 
into  the  gas-producer.  Thus  coal  was  consumed 
in  drying  the  retorl  coal,  and  also  in  raising  steam 
from  water  for  the  coal  distillation.  Now  the 
moisture  of  tne  coal  is  used  as  a  steam  for  the 
reti  rt.  Vertical  retorts  are  vised  of  a  type  some- 
what similar  to  that  used  in  Scotland  (see  Ger.  Pat. 
200,602,  May  23,  1900).  The  working  is  con- 
tinuous (Fig.  .">).  There  i--  a  hopper  on  top  from 
which  the  coal  is  let  into  the  retort  by  a  valve  as 
required.  More  than  two-thirds  of  the  retort  is 
of  iron  :  the  lower  part  is  of  firebrick,  and  this  is 
the  gas-producer,  and  from  it  the  coal  ash  is 
dropped  into  a  hutch  below.  In  the  top  part  of 
the  retort  the  coal  is  dried  and  the  steam  resulting 
is  drawn  from  the  top  by  an  electrically  driven  fan  : 
a  part  is  returned  into  the  retorl  further  down, 
and  part  caught  by  another  fan  is  passed  into  the 
l-ottom  of  the  gas-producer  where  superheated 
-learn  acts  on  the  carbon  and  nitrogen  to  produce 
water-gas  and  ammonia.  The  oil  is  distilled  at  the 
middle-  of  the  retort  and  the  products  of  distillation 
led  off  from  here  to  the  condensers.  The  flues 
around  the  retorts  arc  much  more  spacious  than 
the  flues  of  the  Scotch  retorts.  The  flues  are 
divided  by  partitions  into  three  compartments, 
and  from  one  compartment  to  the  one  above  there 
is  communication  by  a  comparatively  small 
_•-.  The  result  is  that  there  is  a  surging 
hi  ulation  of  the  products  of  combustion  in  each 
compartment,  keeping  each  at  the  required  tem- 
perature,  and  only  a  quantity  passes  off  towards 
the  chimney  in  proportion  to  the  suction.  The 
utilisation  of  heat  is  good.  The  products  of  com- 
bustion pass  to  the  chimney  at  200  ('.  The 
vapours  passing  from  the  retort  get  partially 
cooled  which  causes  the  separation  of  ammoniacal 
liquor  containing  fixed  ammonium  salts,  and  some 
soluble  organic  compounds.  The  still  hot  vapours 
are  passed  on  up  a  kind  of  Glover  tower  where  all 
the  ammonia  is  absorbed  by  dilute  sulphuric  acid. 
The  ammonium  sulphate  solution  so  obtained  is 
concentrated  by  the  heat  of  the  vapours,  and 
after  being  ceutrifuged  and  dried  the  product  is 
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ready  for  the  market.  The  oil  vapours  pass  from 
the  Glover  tower  and  are  cooled  by  water  con- 
densers. The  water  now  condensed  .ilone;  with 
the  oil  i<  free  from  ammonia,  and  to  reduce  the 
quantity  of  effluent  it  is  used  in  tubular  condensers 
and  towers  and  so  is  much  evaporated.  The 
u';iv  is  finally  led  up  heavy-oil  towers  to  catch  the 
Light  spirit 'still  left  in  it.  From  To  fco  80%  of 
the  permanent  gas  (some  10. null  cubic  feet  per  ton) 
is  used  [or  heating  the  retorts:  the  rest  uroes  to 
1  he  power  station.      It  may  be  used  to  raise  steam, 


or  after  purification  from  hydrogen  sulphide  with 
iron  oxide,  it  may  e;o  to  -_'as  engines.  There  j, 
above  20°o  of  carbon  dioxide  in  the  gas,  and  when 
this  is  absorbed  the  gas  is  well  adapted  for  incan- 
descence lighting.  The  ammoniacal  liquor  is 
passed  down  a  tower-still  with  alkali,  and  the 
ammonia  absorbed  in  sulphuric  acid.  From  the 
spent  water  catechol  .and  its  homologues  are 
recovered,  and  also  fatty  acids.  The  Germans 
extract  every  practicable  substance  from  their 
by-products. 

At  one  time  the  retorl  coal  al  Messel  was  graded, 
and  yielded  4  to  14",,  of  crude  oil:  now  all  goes 
together  and  averages  about  ']",,  (=19  gallons 
per  ton). 

Would  a  retort  of  this  type  not  be  suitable  for 
distilling  a  rich  peat  ?  Air-dried  peat  might  serve 
quite  well  if  moist  peat  is  too  wet.  Peats  no 
doubt    vary   in    the    proportion   of   bitumen   they 
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contain  and  tiny  ought  to  be  examined  from  this 
point  of  view.  The  brown  coals  of  our  Colonies 
should  also  be  investigated. 

Refining  in  Saxony.  Distillation. — The  crude  oil 
is  of  a  yellow-brown  or  dark  brown  colour,  sp.gr. 
0-850— 0-890,  usually  determined  at  11  ('.  When 
richer  coal  was  obtainable  1  lie  sp.gr.  was  some- 
times as  low  as  0-820  to  0-850  and  seldom  above 
0-880.  The  present -da  v  crude  oil  is  generally 
0-880  to  0-900.  Its  sets  between  20  and  30  (  . 
The  constituents  boil  at  SO  — 40o  ('..  the  greatest 
volume  between  2.">0    and  350    C. 

The  refining  of  the  crude  oil  is  in  outline  the 
same  as  in  Scotland.  The  operations  consist  of 
several  distillations  with  fractionation,  treatments 
with  sulphuric  acid  and  with  caustic  soda  between 
the  distillations,  and  separation  of  the  solid 
paraffin  from  the  heavier  oils  by  cooling  and 
pressing.  The  first  distillation  is  always  parth 
a  destructive  distillation,  and  gives  a  deposit  of 
carbon  and  production  of  permanent  gas. 

The  distillations  in  Scotland  are  done  al  atmos- 
pheric pressure,  and  in  the  presence  of  steam  more 
or  less  superheated.  In  Saxony  they  are  carried 
on  sometimes  at  ordinary  pressure,  sometimes 
under  extra  pressure,  sometimes  under  partial 
vacuum;  sometimes  with  steam,  often  without  ; 
but  under  pressure  it  is  not  for  "  cracking." 
The  stills  are  vertical  cvlinders  with  hemispherical 
bottoms  for  a  charge  of  I  Hi  to  550  gallon  not 
more;  this  is  only  one-fourth  of  the  size  ol  the 
smallest  of  our  Scotch  stills  (Fig.  6).  The  hcighl 
of  the  still  is  :,  feel  and  the  width  al  top  5J  feel 

the    cover  is  domed  and   is  made  in  01  •■  piece  with 

an  exit-pipe  ahoul    20   inches   long.     There   is  i 
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manhole  in  the  centre  of  the  top,  20in. 
The  stills  are  bricked  in  in  various  ways 


li  in. 
ine  Sims  are    onrKeu    I         n    \.iiiw«.->   ,»«»..  SO   SS    I" 

protect  them  Erom  direct  impact  of  the  name 
and  Bend  the  products  of  combustion  around  the 
Hues.  The  mat.  rial  is  cast-iron,  rarely  wron 
iron.  Cast  steel  has  been  tried  and  rejected. 
Till  comparatively  recent  years  it  was  the  invari- 
able custom  to  work  each  still  independently. 
The  condensers  (Figs.  7  and  S)  are  circular  coda 
ol  piping  in  a  vertical  cylindrical  water-tank. 
The  coil  is  about  27  yards  long,  made  of  lead  or 
iron,  that  is  of  gas-piping,  oi  of  east  iron  semi- 
circular segments  with  flanges.  The  cooling 
surface  per  still  is  85  to  95  sq.  ft.  Between 
the  condenser  and  receiver  there  is  a  "TJ 
bend  and  from  bet  ween  the  condensers  and  this  there 
rises  a  pipe  to  lead  the  permanent    gas  upwards 


Fio,  8. 

iui,,  the  atmosphere  or  onward  to  a  gas-holder. 
Then-  are  two  receivers,  one  at  each  side,  each 
of  :f:i  gallons  capacity.  When  partial  vacuum  is 
used  it  is  produced  by  Koerting  steam  injector 
or  a   vacuum   pump. 

The  crude  oil  is  sometimes  treated  chemically 

before     distillation,     and.     it'     SO,     slaked     lime     OT 

caustic  soda  H  '"  1%)  is  .added  to  the  charge. 
Manganese  oxide  and  bleaching  powder  have  been 
tried  to  lessen  the  creosote  and  remove  the 
sulphur;     but    although  the  creosote   is   reduced 

and    the   smell    is    unproved    the   sulphur   i-   left    as 

before.  \  2  or  2|  ton  charge  is  distilled  in  19 
hours;  the  coke  is  removed  t*j  broad  iron  spades 
and  shovels  through  the  manhole,  and  the  still 
I-  re-charged  every  2  1  hours.  One  stoker  serves 
s  to  10  stills,  and  a  stillman  attends  to  II  to  16 
stills.  The  -tills  are  generally  coked,  but  some- 
times the  distillation  is  stopped  and  the  residue 
run   off   to   coking  stills:     this  adds  to   the   life    of 

the  stills.  With  vacuum  distillation  the  suction 
is  gradually  increased  from  a  Blight  vacuum  at  the 
beginning  to  16—20  inches  "f  mercury  when  the 
heavy  oil  and  paraffin  come  over.  Three-fourths 
of  tie-  charge  is  distilled  off  in  ii  or  7  hours,  the 
residue  is  cooled  for  1!  hours  and  then  run  lift' 
to  the  coking  still.  The  principal  still  gets  l".  to 
in  charges  per  week.  Vacuum  distillation  saves 
fuel  and  has  mam  advantages.  The  plant  i.  kept 
fully  occupied.  Ten  stiiu  are  i  barged  at  onco 
in  10  minutes,  hastened  by  the  suction  of  the 
vacuum   plant.     The  receivers  arc  sometimes  of 

ment,   but   now  generally  of  Iron. 

Continuous  distillation  has  only  latel;  come 
into  use.  Werneekein  1907  introduced  a  new  type 
of  continuous  -till  iKi'-'.  9).     It  i-  of  i  ircular  pi 


section,  conical,  broad  at  the  top,  narrow  bejow. 
There  is  a  series  of  flat    rings  fixed  t>>  the  -i'1 
of  the  still  at  such  an  angle  as  to  form  a  series 
of  gutters  or  channels.     The  oil  introduced  at   a 
flows  from  channel  to  channel  down  the  stairs, 
distilling   all    the    time.     The   figure    shows  the 
heating  and  Betting.     The  residue  runs  off  i>\ 
The    vapour  e\it.  B,  at    top  carries  off  the  light 
vapours  to  a  condenser,  while  the  pipe,  C,  rising 
from  i  he  centre  of  the  bottom  carries,  on  the  heai  j 
vapours  to  another  condenser.     The  pipe,  •-.  carries 
a  coil  of  plaited  wire  gauze  with  a  Bhield,  1>,  on  tie 
top.     The   oil    vapours   never   touch    the    heated 
walls  of  the  still  and   so  do  not   crack,  and   tie- 
nil  surface  is  twice  that   of  the  heating  surface 
The  still  only  requires  cleaning  once   in  6  or  8 
weeks,  and  then  the  rings  are  easily  lifted  ;   there 
is  little  coking.     A  vacuum  of  at  least  720  mm.  is 
used  (28  inches).     The  vacuum  reduced  the  fuel 
consumption  by  25%.     There  is  a  preliminary  feed 
heater   with   a   furnace  for   itself;     and   the   tern 
perature  is  shown  l>y  two  thermometers,  and  ran-    - 
from  100   —210   ('.'  There  are  three  thermometers 
in  the  still.     Towards  the  top  tie-  temperature  is 
230" — 240°  C,   and    towards    tie-    bottom    260 
280c  ('.     The  still   produces  an  oil  of  high   vis- 
cosity.    The  great er  the  vacuum,  however,  the  less 
crystalline  is  the  paraffin.     The  charge  of  "it  is 

000  kilos.    (150    gallons),    and     1,500,750    kilos. 
(380.000  gallons)  is  (ijstjihd  m  826  hours. 

The  still  benches  are  in  all  eases  protected  by 
walls,  and  roofed  Over  with  corrugated  iron  or  felt. 
The  stilhnan's  platform  has  a  fireproof  partition 
protecting   if   from   the   fireman's   platform. 

The  crude  oil  stills  if  distilled  to  dryness  at 
ordinary  pressure  last  6  m  8  months;  vacuum 
stills  ii  to  8  years. 

The  ordinary  specific  gravitv    of  Saxon   crudi 

oil  is  0-870— 0:8K0.  By  the  first  distillation  it  is 
fractionated  into  :  33°0  light  oil.  sp.gr.  about 
0-870,  boiling  range  100  350  < '.  :  00%  paraffli 
mass:    2%  red  grease,    used   for  grease-making; 

1  ",,  red  product,  returned  to  the  .rude  oil;    2% 
coke  :    2",,   permanent   gas. 

The  light  oil  chemically  treated  and  distilled 
produces  a.  light  oil  and  an  intermediate  oil  con- 
taining soft  paraffin.  This  light  oil  treated  and 
distilled  produces  the  marketable  products  benzine 
and  solar  oil.  The  benzine  has  sp.gr.  0-790  to 
0-810  and  flash  point  2.">  -  35'  ('.  It  has  a  fainth 
yellow-  colour  with  blue  fluorescence  and  is  used 
mostly  for  refining  the  paraffin.     The  bulk  of  it 

boils    below    200    t'.       The   solar   oil.   sp.gr.     0  - 
to   0-835,   has   a   light  brown   colour;   flash  point 
l.v-  50    c.     it      boils    below    270   c.     Formerlj 
used  solely  for  lamps,  it  is  now  used  for  oil-engines. 

If    the    eiude    oil    has    not     been    treated    with 
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chemicals    before   distillation,    the 
(the  iuMvy  oil  containing  paraffin) 
before   pooling   and   pressing.     The 
ig  sometimes  treated  before  distillin 
tames  not.     In  distillation  the  oil 

but  ■'/",,  of  the  r-sidile  is  rim  off 
filiation,  and  sold  as  gotidron.  In 
-fcillations  then'  are  great  variations  i 
works  and  in  the  same  works  a1  .I 
depending  <>n  the  requirements  o) 

The   following   is  a    simplified   di 
s<  heme  of  working  : 


paraffin    mass 
is  n> ■  «■  trea I •  -.! 
expressed    nil 
i  again,  some- 
is   1 1  ■  >  t    ci  Iced, 
xs- i I  In >i it    dis- 
til.- after  dis- 
ii  t  In-  different 
ill. -i  iiit  times, 
(In-  market, 
agram   of  one 


Washed  nut  than  tin-  products  of  the  acid  reaction, 
so  that  secondary  reactions  an-  more  easily 
avoided  in  subsequent  distillations. 

\fter  tin-  sulphuric  arid  treatments,  settling 
and  running  off  the  lai-s.  the  oil  is  washed  with 
water  onee  or  twin-,  then  with  recovered  or  weak 
caustie  soda,  and  finally  with  strong  caustic  soda 
solution,  'Ph.-  acid  and  soda  washings  are  done 
in  tli.-  same  vessel,  except  for  the  finishing  treat- 
ment. Creosote  left  in  the  oil  causes  the  retention 
of  solid  paraffin. 

Tli.-   washers   have  capacities  of    1100   to    lino 


Crude  ..il 

distilled. 


I. ,ulil   -il 
distilled. 


t  'mile  solan 
lid    distilled. 
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cooled  and 

pressed. 


l-'.-d   nil.         Solar 
Seal.-. 


Light  ml 

returned 
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Red  ..il. 


Filter 

oil 
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Paraffin  mass 

B.  coo  Jed 
and  pressed. 


Scale. 


Paraffin  mass  C. 
cooled  and 
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Heavy 

vaseline 

oil. 


Scale. 


'Hi«  heavier  oil  products  are  : — 

Pale,  vaseline  oil.  a  general  name  for  cleaning 
■-.il,  0-S-1S-0-S50,  having  a  pale  yehW  colour; 
yellow  oil.  OSfiO— 0-870,  which  is  straw  yellow  : 
and  red  oil,  0-870 — 0-880.  The  yellow  and  red 
oils  are  mostly  used  for  gas-making. 

Dark  vaseline  oil,  or  gas  oil.  0-S80-0-.s!to.  Red- 
brown,  used  mostly  for  lighting  railway  carriages 
with  incandescence  burners  ;  also  for  carburetting 
water-gas.    It  is  extensively  used  for  Diesel  motors. 

Heavy  vaseline  oil,  0-905 — 0-920.     Dark  In-own, 

.sed  for  same  purposes  as  dark  vaseline  oil.  also  as 

liquid  fuel  for  the  Navy;  for  the  last-named  pur- 
pose it  is  atomised  by  steam  jet. 

Fat  oil,  also  0-905-0"92fr.  Red  or  brown.  Sold 
unwashed  :  or  refined  for  lubricating  oil  mixtures, 
when  it   is  yellow. 

Chemical  treatments.  When  the  crude  oil  is 
treate»l  before  distillation  the  sulphuric  acid  used 
isofsp.gr.  1-53  or  £06  Tw.  In  the  other  treat- 
ments the  acid  issp.gr.  1-sl  or  His  Tw.  Fuming 
acid  has  been  tried  hut  does  not  give  satisfactory 
results. 

The  caustic  soda  solution   is  made  by  dissolving 

dram  soda  in  water,  and  is  used  oi  sp.gr.  1-36  to 
1-38,  or  7:;    to  76'   Tw. 

Some  impurities  in  the  oil  are  separated  as  tar 
with  <-it  her  Sulphuric  acid  or  caustic  soda,  which- 
ever is  used  first,  and  sulphuric  acid  being* the 
ehcaper  is  in  general  applied  first,  unless  there  is 
;i  demand  for  creosote,  when  the  soda  is  used  first. 
To  an'  the  soda  lirst  has  this  advantage  that  the 
riroducts    of    the    soda     reaction    are    more    easily 


gallons.  (In  Scotland  30,000  to  In. lion  gallons 
is  wash.-d  at  nn.e.)  Formerly  the  washers  were 
of _ wood,  now  all  are  of  lead-lined  iron,  the  lead 
being  1  .">  inch  thick  or  SO.  The  washers  are 
always  housed  with  sometimes  a  pipe  to  carry 
off  tin-  sulphur  dioxide  and  other  gases  into  the 
open  aii'.  The  agitation  long  ago  was  effected 
by  wooden  paddles  worked  by  hand  ;  afterwards 
mechanical  stirrers  were  used  :  in  recent  years 
it  is  hy  air-stirring.  The  washers  are  vertical 
cylinders  with  conical  bottom,  and  the  air  is  l.-.l 
down  to  the  centre  of  the  bottom  by  a  lead  pipe 
(Fig.  10).  (In  Scotland  it  is  the  custom  to  use 
malleable  iron  washers  without  lead  lining,  the 
strong  sulphuric  acid  scarcely  acting  on  the  iron.> 
Oil  containing  paraffin  is  kept  liquid  for  treatment 
by  steam  coil  or  steam  jacket . 

Whether  the  crude  oil  should  lie  treated  before 
distillation  or  not  is  a  matter  on  which  authorities 
differ.  Treating  first  has  certain  advantages. 
There  is  less  noxious  gas  on  distillation.  Hi.-  coke 
is  S0%  less,  and  there  is  less  permanent  gas.     Less 

heat  is  needed  on  the  stills,  and  the  stills  last 
longer.      With     certain     crude    oils     lie-     yield     of 

paraffin  is  increased  by  the  preliminary- treatment  ; 

with  Others  it-  is  decreased.  It  may  he  that  when 
bitumen  is  present  as  such  in  the  crude  oil  ii 
comes  down  with  tie-  vitriol  tar,  and  hitimi -n  is 
ca|iahle  of  producing  solid  paraffin  l>\  destructive 

distillation,  and  is  thus  lost.  Certain  authorities 
hold  that  the  retorting  Can  be  manipulated  so 
that  all  the  bitumen  is  decomposed  and  that  it 
this  is  managed   the   preliminarj    acid   treatment 
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does  oTnlj  good.  (In  Scotland  it  is  found  that 
destructive  distillation  of  the  crude  <  il  is  best  : 
if  acid  is  given  t i i — .t  the  total  loss  on  refining  is 
increased.  The  still-coke  is  valuable,  and  it  is 
wanted  tree  from  chemicals.) 

When  the  paraffin  mass  lias  to  be  treated  before 
cooling  and  pressing,  il  lias  to  be  very  thoroughly 
washed  with  water  after  the  soda  treatment. 

In  treating  the  crude  oil,  to  free  it  from  water, 
;',",,  of  im;  Tw.  acid  is  stored  in,  or  1  to  2  oi 
reco\  ered  acid.  Vfter  this  lias  settled  and  the  tar 
nm  off,  ■'•  or  1%  of  168  Tw.  acid  is  stirred  in  for 
\  hour.  After  settling  for  3  or  !  hours  and  running 
off  the  tar,  hot  water  is  sprayed  over  the  surface 
and  milk  of  lime  stirred  in  for  1  hour.  Lfter 
settling  and  running  off  the  tar  the  oil  is  ready  for 
distillation.  At  this  stage  I  here  is  a  greal  tendency 
for  the  "it  to  emulsify,  and  to  prevent  it  skill  and 
rare  are  required. 

In  the  subsequent  treatments  the  lightest  oils 
gel  1  2  %  of  acid,  the  heavier  ones  2  to  1%,  the 
hard  pa  ratlin  mass  3  to  6%. 

For  the  finishing  treatments  the  arid  and  soda 
have  separate  washers.  onlv  tin-  paler  nils  get 
a  finishing  treatment  at  all,  and  this  only  in  a 
few  works.  If  found  necessarj  to  give  a  finishing 
treatment  to  the  heavier  oils,  1  to  3  %  of  sulphuric 
acid    is    used,   then   weak   caustic   soda,   sodium 


Pig.  10. 

carbonate,  or  sodium  silicate.  Sodium  silicate  is 
very  useful  for  pale  heavj  oils,  tn  refining,  a  total 
of  8  to  7%  of  sulphuric  arid  is  used  and  0-8  to 
1  3 ",,  of  caustic  soda,  calculated  on  the  crude  oil. 

The  refined  oils  are  settled  in  iron  tanks,  holding 
in  to  : ;» >  tons,  until  the  water  settles  out  and  the 
oil  becomes  bright.  For  heavy  oils  a  close  steam 
coil  is  fixed  at  the  bottom  of  the  tank.  Storage 
tanks,  generally  cylindrical,  used  to  consist  of 
pits  of  concrete  or  brick  fa<  ed  with  cement  :  now 
they  are  generally  of  iron,  embedded  in  a  bricked 
pit.  or  on  sand  with  a  layer  of  asphalt.  There 
is  great  variation  in  size,  the  largest  being  770,000 
gallons.  Some  are  constructed  as  shown  in  Fig.  11, 
supported  on  a  circular  wall  of  brickwork.  It 
has  a  central  shaft  fitted  with  a  ladder,  and  having 

a  glass  window  above  the  top  of  il . 

All  the  oils  used  to  he  sent  to  market  in  barrels, 

and  in  very  early  times  in  glass  carboys.     Now 

7  .">",,  or  SO  is  delivered  by  rail  way  tank  wagons. 

Solid  paraffin  separation  uml  refining. — Ex- 
haustive attempts  have  been  made  on  a  works 
scale  to  extract   the  solid  paraffin  direct   from  the 

erode    oil    without    distillation.      The    scale    turned 

out  dark  and  difficult  to  refine,  and  the  method 
was  abandoned.  Paraffin  is  insoluble  in  alcohol, 
while  the  oil.  resin,  and  creosote  are  soluble; 
hut  no  practical  man  thinks  of  trying  this  on  a 
works  scale,  although  the  method  has  been 
patented. 

'The  distilled  paraffin  mass  has  been  experi- 
mented on.  to  trj  t"  separate  the  paraffin  bj  other 
means  than  cooling  and  crystallising,  hut  as 
yet  without  success.  Certain  gases  have  been 
tried.  Krey  proved  'hat  the  separation  could 
not  be  carried  out  by  dialysis.  Centrifuging 
has  n. >t  yet  been  successful. 


In  Saxony  the  paraffin  mass  is  cooled  in  vessi  \<. 
holding  'i  to  12  gallons,  with  sides  either  vertical 
or  tapered  towards  the  bottom.  They  are  expos,  i 
in  cellars,  lirst  to  air-cooling,  then  to  water  that 

has    I n    used    and    Ls    somewhat     warm,  then    to 

cold  water  fro.u  spring  or  mine.  >. <  that  by  gradual 
cooling  good  crystals  should  form  and  grow.  The 
cooling  takes  t  to  t>  days.  Occasionally  larger 
vessels  of  22  gallons  are  used,  and  cooled  only  by 
air  in  airj  apartments.  This  takes  10  to  l.">  days. 
The  hard  paraffin  mass  is  cooled  to  15  to  1*  0. 
by  natural  cold  in  this  way,  and  no  refrigerati 

is    Used. 

The  soft  paraffin  masses  are  iii  some  works 
crystallised  in  tanks  of  aim  to  1  loo  gallons  capacit  y 

by  the  natural  cold  Of  winter,  and  the  product  is 
stored  until  winter  comes  and  is  then  worked  up. 
This  requires  a  storage  of  about  1  :i  the  annual 
crude  oil  through-put.  The  cooling  tanks  are 
housed  in  buildings  of  light  construction,  and  with 
walls  that  can  ho  manipulated  like  Venetian 
blinds,  so  a-  to  let  in  the  cold  or  keep  out  the'  heat 
as    required. 

In  other  works  refrigerating  machinery  is  used 
for  the  soft  paraffin  mass,  which  is  put  into  small 
vessels,  and  c  noled  first  with  water. and  then  with 
cold  brine.  Ammonia  solution  machines  were  first 
adopted  and  the  cold  carried  to  the  oil  by  a  brine  : 
but  compression  ammonia  machines  are  now  pre- 
ferred as  more  efficient.  The  mass  is  cooled  to 
—  10  <-'.  Refrigerating  is  much  more  efficient 
than  natural  cooling,  and  i~  carried  on  all  tie 
round    with    many   advantages.     Wernecke   uses 

COOling  cells  in  a  brine  tank,  and  w  lien  the  mass  IS 
firm    it    is    ejected    by    pneumatic    pressure    into    -., 

conveyor  to  take  it  to  the  filter-presses  It  is 
considered  that  for  smaller  works  up  to  5000  to 
r,i  mi  i  toiis  a  year  natural  cooling  is  most  suit  a  hie:  hut 
for  larger  works  refrigerating  machines  are  certainly 

better.      When     natural     cold      is     used     and     tin- 

paraffin  crystallised,  the  oil  can  lie  drawn  away 
from  the  paraffin  without  the  use  of  filter-presses. 
Otherwise  filter-presses  are  used  first  ami  hydraulic 
plate-pressing  after.     Plate-pressing   without    the 

filter-pressing    was   tried    but    would   not    do. 

The  chilled  paraffin  masses  an-  pulped  in  a 
mechanical  crusher  (see  Pig.  12),  pumped  from  the 
receptacle  below, and  deln ered  to  the  filter-presses. 
The  paraffin  is  scraped  from  the  cloth  of  the  Biter- 
press  w  ith  wooden  spades.  <  >ne  filling  of  the  filter- 
press  J  ields  about   1  1  cut.  of  scale,  containing  still 


Fig. 


some  26  to  30%  of  oil.  and   this  is  taken  out    with 

vertical  plate-presses  as  in  Scotland.   Tin-  pressure 
is  ion     lott  atmos.     The  plate-press  cloths  are  32 

to   38    inches   square  and    the    best    are   of   wool  on 
the  inner  side  and  linen  outside,  folded  to  a  square 

1  of  15  to  22  inches:  thev  are  superposed  in  the 
press  and  covered  with  plates  of  meet  iron  slightly 
warmed.     1 1  cwt.  of  scale  from  a  filter-press  yields 
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120  lb.  of  pressed  scale.     Referring  to  the  diagram 
of  operations  given  above: — 

"A"  mass  yields  15—20%  of  paraffin,  ni.pt.  50 — 55°C. 

"  B  "  mass  yields  10 — 35%  of  paraffin,  m.pt.  40° — 45  O. 
"C"  mass  yields  10 — 15",,  i,f  paniffin,  m.pt.  :!s  —42  r. 
Solar  mass  yields  15 — 20%  of  paraffin,  m.pt.  :S5— 40°  C. 

Attempts  have  been  made  to  refine  paraffin 
with  sulphuric  acid,  as  in  ozokerite  refining,  also 
with  chlorine,  sodium  sulphide,  etc.  ;  but  all 
methods  have  given  way  to  washing  with  brown 
coal  light  oil,  called  benzine,  although  it  is  too 
heavy  and  of  too  high  a  flash  point  to  be  included 
among  the  "  spirits."  Brown  coal  scale  is  always 
dark  in  colour.  The  sweating  process  used  in 
Scotland  and  elsewhere  does  not  serve  the  purpose  ; 
the  amount  of  impurity  is  too  great  and  the  colour 
too  persistent.  Plate-pressed  scale  still  retains 
10 — 15%  of  oil.  The  paraffin  is  melted,  mixed  with 
benzine,  and  run  off  on  to  the  surface  of  water. 
It  solidifies  into  a  homogeneous  mass.  The  cake, 
1  inch  thick,  is  cut  into  squares  and  pressed  in  a 
horizontal  hydraulic  press.  The  presses  hold 
30—60  cloths,  and  a  pressure  of  200-250  atmos. 
is  used.  Two  pressings  are  given,  sometimes  three, 
using  lighter  benzine  each  time.  The  presses  are 
seldom  heated  with  steam-pipes.  The  smell  of 
benzine  is  removed  by  currents  of  steam  passed 
through  the  melted  wax,  sometimes  in  stills,  some- 
times in  open  vessels  :  and  if  a  still  is  used  vacuum 
may    be   caused   by   a    Koerting    injector   on    the 
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condenser.  The  steaming  is  continued  for  30  to 
is  hours.  The  temperature  of  the  steam  is  kepi 
at,  130  to  140  C.  and  must,  not  be  over  HOC 
The  steam  must  therefore  not  he  highly  super- 
heated or  at.  more  than  4  atmos.  pressure.  This 
treatment  makes  hard  paraffin  odourless,  but  soft 
paraffin  retains  some  smell.     The  colour  of  the 

wax  is  a  faint  greenish  yellow.  Bonehlark  was 
formerly  used  for  a  finishing  treatment  ;  latterly, 
char  from  ferrocyanide  making  has  been  employed. 
Clay,  fullers'  earth,  and  vegetable  charcoal  have 
also  been  tried.  Before  use  the  powder  is  dried 
at  100  110  ('..in  ovens  of  various  kinds  derived 
from  other  industries.  From  1  to  2",,  of  char  is 
used.  No  advantage  is  found  from  using  more 
than  this  quantity,  but  it  is  sometimes  given  in 
two  quantities.  It  is  found  inadvisable  to  use  air 
in  stirring.  The  product  is  thoroughly  mixed  for 
\  hour  by  mechanical  or  hand-operated  stirrers, 
at  a  temperature  of  70  SO  ('.  The  mixture  is 
allowed  to  settle  and  the  wax  filtered  through 
paper  in    filter-presses.      The   paraffin    is  extracted 


from  the  used  char  by  benzine  in  apparatus  that 
differs  in  every  works.  The  char  cannot  In- 
regenerated  by  calcination.  Bach  works  tests  for 
itself  the  decolorising  powder  most  suitable  in  its 
own  case.  A  mixture  of  pure  carbon  and  silicates 
is  good. 

Other  liquids  have  been  tried  in  place  of  benzine. 
<  Heine,  amyl  alcohol,  and  other  alcohols  have  been 
tried  but  found  impracl  icable  ami  expensive.  Amyl 
alcohol  has  a  strong  smell  and  produces  headache. 
The  use  of  carbon  disulphide  involves  high  fire 
risk.  Pyridine  bases  produce  a  fine  white  wax 
which  is  rendered  inodorous  by  sulphuric  acid  of 
1-26  sp.gr.  (52-  Tw.).  :  this  reagent  is  cheap  enough 
but  its  penetrating  disagreeable  odour  renders  it 
inapplicable. 

The  paraffin  wax  varies  in  m.pt.  from  35  to 
623C.  When  it  melts  below  50  C,  it  is  called 
soft  wax,  above  tins  it  is  called  hard  wax.  It. 
flashes  at  160° — 105  C.  The  sp.gr.  of  paraffin  of 
m.pt.  20°  C.  is  0-883;  m.pt.  45'  ('..  0908;  m.pt. 
58"  C,  0-915.  The  hard  wax  is  used  principallv 
for  candles.  There  are  five  paraffin  candle  works 
in  Saxony  turning  out  8000  tons  of  paraffin  and 
composite  candles  per  annum.  The  m.pt.  of  the 
candles  is  125°-    130    !•'.  (50° — 55- C). 

Soft  wax.  m.pt.  35  10  I '..  is  largely  used  for 
dipping  the  sticks  of  matches  ;  1000"  tons  per 
annum  is  used  for  that  purpose. 

Messel  refining.  At  Messel  the  sp.gr.  of  the 
crude  oil  is  0855  to  0-860.  On  distillation  it 
yields:  Spirit.  400",,.  gas  oil,  8300%,  and  crude 
paraffin.  7-50%,  while  gas,  coke,  and  loss  in 
refining  amount  to  25-50%. 

The  crude  oil  is  settled  and  without  chemical 
treatment  is  pumped  into  high-level  charging 
tanks  from  which  the  oil  is  run  to  the  stills  as 
required.  The  stills  are  much  larger  than  in 
Saxony,  and  hold  1000  to  1700  gallons.  Partial 
vacuum  is  applied,  and  there  are  stirrers  in  tin- 
stills,  which  are  woiked  continuously.  The  heavy 
residue  is  run  off  and  coked  in  separate  stills. 
There  are  mercury  gauges  to  show  the  vacuum. 
The  fuels  used  are  the  tars  extracted  from  the 
vitriol  and  soda  tars.  The  crude  oil  distillate  is 
16%  light  oil  and  76%  of  a  heavy  fraction.  Tin- 
light  oil  is  treated  with  2  %  sulphuric  acid  ami  3  ' 
caustic  soda  solution,  and  on  distillation  yields 
spirit,  lamp  oil,  and  gas  oil.  The  heavy  fraction 
receives  a  similar  treatment  and  on  distillation 
yields  some  light  oil  and  the  bulk  as  paraffin  mass. 
The  mass  is  air-  and  water-cooled  to  15  ('.  and 
pressed,  giving  a  hard  paraffin.  The  oil  filtrate  is 
cooled  down  to  -  2  < '.  by  cold  brine  from  a 
freezing  machine  and  pressed  again,  giving  a  soil 
paraffin.  The  oil  is  used  for  gas  oil.  The  lamp 
oil  is  treated  and  has  a  good  colour  and  smell, 
sp.gr.  0-800  ;  but  for  burning  in  lamps  it  cannot 
compete  with  petroleum.  The  plant  for  cooling 
the  paraffin  occupies  only  one-tenth  the  space  of 
a  Saxon  cooling  plant.  The  vessels  for  the  first 
cooling  are  verti  al  cylinders  with  scrap  is  which 
disturb  the  mass  little  but  let  new  cil  forward  to 
the  cold  wall,  and  send  the  solid  towards  the 
centre.  The  oil  is  much  more  viscous  than  in 
Saxony.  The  second  cooling  of  the  oil  filtered 
from  the  hard  scale  is  carried  out  in  large  jacketed 
cooling  tanks,  with  horizontal  scrapers  working  at 
a  slow  speed.  When  chilled  sufficiently  the-  mass 
is  pumped  to  the  filter-presses  without,  requiring 
further  breaking  up.  The  scale  fi i  (in-  filter- 
presses  is  plate-pressed  in  vertical  hydraulic 
presses.  The  Messel  paraffin  can  be  sweated  to 
quality   equal   to    American   semi-refined    for   the 

market  ;  or  il  may  be  further  refined  with  benzine. 
For  double  refining  it  is  first  treated  with  small 
quantities  of  acid  and  soda,  distilled  in  vacuum, 
and  then  refined  as  usual.  The  produi  I 
spirit,  9p.gr.  0-800,  used  extensively  for  petroleum 
engines:  cleaning  oil.  0-825  to  0-835:  fat  "il. 
0-860;  and  lubricating  oil,  0-81 -892,  used  for 
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ij  ■  ;    lu.K  hint -ry.     There  are  small    quantities   of 

•)n t  products. 
Pull  details  of  Vlessel  woiking  are  not  given. 
hi  Scotland  Hi.  sulphuric  acid  is  used  twice  over 
the  refinery,  Brsl   [or  the  Finishing  treatment  of 

■  oils  and  then  for  the  first  treatment.     The  acid 

-  separated  from  the  vitriol  tax  with  hot   water, 
saturated  with  ammonia,  evaporated   in   vacuum 

pparatus.and  the  sulphate  of  ammonia  centrifuged. 

Saxon.)    the]    do    not    recover   the   ammonia. 

I'n'v  wash  "Hi  the  arid  as  «,■  do.  but  a  proper  use 

lit  is.  still  sought.     Some  of  it  is  used  for  setting 

the  creosote  from  the  soda  tar,  and  some  -"  - 

manure  manufacturers.     Ii  cannot  readily 

irified  or  i  oncentrated. 

The  recover]   of  purified  nitrogenous  bases  bas 

.    successfully    carried   out    iii   several    works. 

I..-  pyridine  bases  were  used  for  purification  of 

othracene,  and  for  denaturing  spirit   to  suit  the 

•linanlau  of  L887.     New,  however,  the  denatur- 

c  law  is  more  stringent  and  this  use  has  been  given 

There   i     tittle  pyridine  present,   the    series 

eginning   in  qpantit]   with  the  pieofines.     I.utid- 

es  are   present,  but  bases  of  higher  boiling,  point 

■  ■ — nt   i  ix  larger  quantities  have  not    even   been 

-  dated. 

The  vitriol  tar  neutralised  with  soda  tar  is  dis- 
d  and  tli"  residue  is  a  glass]   black  solid,  .sold 

-  asphalt.     The  goudron,  the  residue  of  1 1 1 •  ■  lira  \  y 
I  not  coked,  is  black  and  lias  the  consistency  of 

i-h. 

In  the   brown  coal   nil  factories    the    chemists 

lyse  tli"  coal  and  select   the  materia]  suitable 

n  retorting,  and  see  that  it  is  properl]   distilled. 

h.y  test  tin-  intermediate  and  finished  products. 

ti.->   analyse  and  advise  on  the  chemicals  to  be 

ought.     The  problem  is  always   before  them  of 

in-    tin-    marketable   products   and   at    the 

-  in.    tini"  cheapening  the  refining. 

In    regard    to    the    coal    testing,    after    careful 
sampling,    which    is   always   the    most    important 
act  of  an  analysis,  the  moisture  and  ash  are  deter- 
mined, th"  result  nt  dry  distillation  noted,  and  the 
dbrific  \.dii"  and  percentage  of   bitumen  deter- 
uned.      In  determining  the  moisture  it   must    be 
membered  thai  the  coal  ceadil]  absorbs  oxygen 
■  gives  oft  carbon  dioxide  :   so  it  is  carried  out 
a  current  of  inert  gas  or  in  vacuo.     The  labora- 
•iv  distillation  is  carried  out    in  a   glass  retort, 
sed   to   a    glass   receiver   by   a   cork    which   has 
so  a  tube  to  carry  off  the  gas  evolved  :    20  be 
'o  grnis.  of  lb"  retort   coal  in  its  natural  moist 
•     is  used.     The  heat  is  applied  gradually,  kept 
hour  at   full  heat,  and  She  temperature  then 
^■iadnall\    lowered.     !t   takes  from    1   to  0  hours. 
hi    retort   is  weighed  empty,  charged,  and  after 
•    distillation:    and    th"    receiver    before    and 
it.!    us,-.     The    receiver    is    heated    to    cause    a 
cough   separation   of  the  oil   from   the   water, 
en  chilled  with  cold  water  or,  loe,  and  the  cake 

■  solid  i  rude  oil  taken  out,  dried  with  filter  paper, 
nd  weighed.  The  oil  yield  in  the  works  is  only 
„  of  t  In-  laboratory  j  ield. 

Th"  bitumen  is  determined  in  dried  coal  with 
enzinc  is  a  Soxhlet  apparatus.  The  bitumen 
xtracted  is  a  brittle  solid  melting  at  80  85  ( '.. 
ad  is  cxtensivelj  used  for  phonograph  cylinders 
nd  stove  polishes. 

Crude  oil  contains  in  to  15%  of  solid  paraffin. 
th.    products  of  distillation  ill"  paraffin  series 

-  present    From  <',  to  <',    or  more,  also  olefines, 
etylenes,     and     other     hydrocarbons.      In     the 

oil    the    Following    substances    are    present 
aiding  to  ESrdmannas  quoted  b]  s.  heithauei  i 
'.■iraiiin  series:    Heptane,  normal  nonane,  normal 
an".      undecane,      heptadecane,      octadecane, 
onadecane,  eicosane.  heneicosane,  docosane,  in- 
sane.    Ethylenes:    Decylene.     Wromatii    hydro- 
trhons:     Benzene,  toluene,  m-xylene,  mesitylene, 
aphthftlene,  chrysene,  piceno,  and  a  hydrocarbon, 
,,ll,s.   nt.i>t .    117    Cb.pt.  300      302    ('.  Naph- 


thenes,  in  small  quantity.  liases  :  Pyridine, 
a-picoline,  p-picouhe-,  y-picoline.  2.6-dimetnyt- 
pyridine  (lutidine).  3.4-dimethylpyridine,  2.4- 
dunethylpyridine,  2.5-dimethylpyridine,  2,4.7-lri- 
methylpyridine  (eoHidineV,  quinohne,  aniline,  and 
a  nitiil".  Oxygen  compounds:  ETomologues  of 
acetone,  phenol,  o-eresoi,  m-cresol,  p-craol, 
guaiacol,  creosol.  Sulphur  compounds-:  Carton 
disulphide,  t  hiophene. 

\i\  principal  authorities  foi  the  foregoing  notes 
are:  -  l)ii  Bmunkohlenteer-Industrie.  by  Hr.  Ed. 
Graefe,  L90C.  !><■  RraunkohtenteerproduMi  and 
</</.-  Oelgaa,  bj  l>r.  \\  .  Scbcithaucr,  ISkit.  1>h 
SehweUeere.  Ihn  Getcimrwng  uml  Ferorbeitiuijf,  by 
Dr.  W.  Scheitbauer,  mil.  Of  this  last  book  then 
i~  a  translation  into  English  f •  >  Charles  Salter, 
"Shale  Oil  and  Tars  "  (Sent i.  Greenwood  .v  Son). 
Eleven  of  the  illustrations  in  ths  paper  are  taken 
from  the  last-mentioned  work,  and  are  reproduced 
here  by  lb"  kind  permission  of  the  publishers. 
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Meeting     In  hi     a!     Hullitr     Hull,      on      \i'i  lio.-ttlini. 

February  I  \ih,   in  1 7. 


Mi:.  HENRY  I'KII.K  IN  THE  rilUK. 


THE  CONSTITUTION  OF  COAL. 
The    members    of    the    Seotaon    discussed    the 
papers  by  Drs.  Wheeler  and  Stopeson  this  subject 
[see    lids    Journal,    Jan.    31,    1917,    Supplement 

pages    I   and   5). 

Dr.  J'.  Phillips  Brdsok  said  that  there  wen 
so  man]  different  aspects  of  the  chemistry  of  coal 
that  it  was  no  simple  matter  to  determine  in  what 
wa\  best  to  attack  the  problem  of  the  nature  of  the 
substances  which  kwent  to  form  the  complex 
material.  He  was  decidedly  inclined  to  think 
that  the  best  method  of  attack  would  bo  found 
to  be  based  upon  a  systematic  separation  by  the 
aid  of  solvents  and  such  an  examination  of  the 
several  solutes  as  would  afford  more  information 
as  to  their  nature  than  could  be  obtained  by  the 
stud]  i  i  the  products  of  tboir  mora  or  less  destruc- 
tive distillation.  Iii  the  report  of  Hi,-  Committee 
of  the  British  Association,  Section  15.  published 
in  1896  at  the  Liverpool  Meeting,  would  be  found 
a  reference  to  the  resinous  bodies  obtained  from 

COal   b]    the  action  Of  solvents  which  .Muck,  ill  hi- 

"  Steinkohlenchemie,"  grouped  as  accessory  con 
stitiiciils.  Many  of  these  resinous  bodies  would. 
appear  from  the  descriptions  given  by  their  dis- 
coverers to  be  mixtures.  In  looking  through 
papers  dealing  with  the  subject*  he  (Dr.  Ucdson) 
had  found  one  by  Dr.  Smythe,  which  was  printed 
private!]  and  published  in  1897.  Thai  paper 
contained  a  valuable  contribution  to  t  h"  chemist  i  \ 

of  brow  ii  coal  and  illustrated  a  method  of  attacking 
the  problem  and.  scant,'  that,  of  late,  an  interest 
in   the   chemical   constitution   Of   coal   had    icviyerl 

he  thought  il  was  desirable  iliai  it  should  be  iv 
published.  The  coal  had  been  submitted  to  a 
systematic  treatment  with  solvents  and  from  (In 
solutions  some  well-characterised  substances  hud 
been  obtained.  Tie  residual  coal,  i.e.,  the  portion 
not  attacked  by  the  solvents,  had  then  been 
oxidised  b]  a  mixture  of  hydrochloric  acid  and 
potassium  chlorate,  yielding  chlorinated  product* 
similar     to     those     which     Cross     and      Hevan     had 

obtained  some  years  previously  by  the  action  of 
chlorine  on  Wigan  cod  and  which  the]  re-combed 

as  similar  I"  t  h"  chlori  mil.  d  prod  lie!  s  obtained  from 

Lignified  Fibres-.  The  oxidation  products  were  re*} 
complex  and  their  separation  and  isolation  v.-.i- 
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difficult.  Amongst  these  products  there  would 
appear  to  be  trichloroacetic  acid  and  solids  from 
which,  by  treatment  with  solvents  such  as  ether, 
a  complex  C2sH,8Cl4Oi0  was  isolated.  As  would 
he  .seen  by  reference  to  the  1896  report,  similar 
complex  products  were  obtained  by  treatment  of 
bituminous  coals.  The  difficulty  met  with  in 
attempts  to  elucidate  the  constitution  of  these 
chlorinated  products  had  led  to  tie-  abandonment 
of  that  line  of  investigation.  In  tie-  course  of  tie 
examination  of  the  action  of  solvents  on  coal  about 
1899,  he  had  found  pyridine  a  more  satisfactory 
solvent  than  phenol  or  aniline,  and.  in  his  paper 
read  before  that  Section  in  19CKS.  he  detailed  some 
of  the  results.  These  were  avowedly  incomplete 
hut  he  was  not  without  hope  that,  with  a  con- 
tinuance  of  that  method  of  working  and  with 
newer  solvents,  some  further  insight  into  the 
constitution  of  coal  would  he  attained. 

Dr.  J.  A.  Smythi:  said  that  what  little  work 
he  had  done  on  the  subject  had  convinced  him  of 
the  enormous  complexity  of  the  problem,  lie 
had  treated  coal  with  various  solvents  and  ex- 
tracted some  rather  interesting  substances,  which 
seemed  to  be  allied  to  those  extracted  within  the 
last  few  years  by  Pictet,  who  had  extracted  coal 
on  a  very  large  scale  with  benzene  and  Isolated 
some  hydrocarbons.  One  of  these  was  a  C13 
substance  and  Pictet  had  showed  that  that  hydro- 
carbon absorbed  oxygen  from  the  air  and  became 
oxidised.  As  mentioned  by  Dr.  Bedson,  chlorina- 
tion  had  led  to  the  formation  of  vers'  complex 
compounds  indeed,  one  of  the  formula  Dr.  Bedson 
had  quoted.  In  a  series  of  the  products  that  he 
had  analysed,  the  hydrogen  decreased  quite 
regularly  with  the  increase  in  chlorine.  The  large 
percentage  of  oxygen  present  was  very  interesting. 
He  thought  Dr.  Wheeler  somewhat  ill-advised  to 
introduce  the  term  "  cellulosic."  It  was  an  ugly 
word  and  implied  a  knowledge  they  did  not  yet 
possess.  He  regarded  Or.  Stupes  as  more  honest 
in  the  way  that  she  made  her  classification  as  a 
result  of  an  a  priori  deduction,  more  as  a  result 
of  argument  than  founded  upon  a  scientific  study 
of  the  subject.  He  considered  that  these  authors 
were  attacking  the  subject  in  the  right  way  h\ 
microscopic  examination  and  chemical  study.  He 
had  tried  in  the  past  to  make  transparent  sections 
of  coal  and  knew  the  extreme  difficulty  of  getting 
them. 

Dr.  .1.  T.  DUNN  said  that  the  amount  of  absolute 
knowledge  of  the  constitution  of  coal  which  had 
yet  been  obtained  was  almost  negligible.  It  was 
certainly  no  greater  than  it  was  in  1908  after 
Dr.  Bedson  published  the  results  of  his  experiments 
on  the  exhaustion  of  coal  by  pyridine.  The  only 
new  step  seemed  to  be  Dr.  Wheeler's  extraction 
of  the  pyridine  extract  by  chloroform  in  which  he 
seemed  to  have  shown  that  that  pyridine  extract 
was  composed  of  two  separate  parts,  lie  thought 
the  relation  ol  the  portion  insoluble  in  pyridine  to 
the  portion  soluble  in  pyridine  but  not  in  chloro- 
form was  a  question  that  very  much  required 
examination.  Parr  and  Bradley,  of  the  University 
of  Illinois,  had  done  some  interesting  work,  which 
seemed  to  have  been  very  elaborate  and  careful. 
They  had  examined  a  great  many  of  their  local 
coals  with  the  aid  of  phenol  hut.  generally,  the 
results  of  their  phenol  extractions  corresponded 
with  the  results  Or.  Bedson  had  obtained  witii 
pyridine.  There  was  very  little  difference  in  the 
ultimate  analyses.  There  were  certain  differences 
in  the  behaviour  of  the  two  when  subjected  to 
destructive  distillation  but  no  definite  information 
was  got    and    the    American   experimenters  very 

wisely  refrained  from  drawing  any  deductions  as 
to  the  nature  of  the  compounds  from  which  that 
part  of  the  coal  was  deri\  ed.  The  speaker  thought 
that  Or.  Wheeler  had  stated  something  to  the 
effect  that  none  of  the  hydrocarbons  obtained  by 
distillation    from    coal    existed    in    the    coal    itself. 


That  was  quite  contrary  to  the  result  of  the  work 
of  Pictel  to  which  Or.  Smythe  had  referred. 
Pictet  had  distilled  coal  a*  as  low  a  temperature 
as  possible  and  had  obtained  some  tar  from  which 
he  had  isolated  a  number  of  hydrocarbons  running 
between  (',  and  c,..  When  he  extracted  a  rav 
coal  with  benzene,  he  obtained  from  the  raw  coal 
hydrocarbons  which  were  identical  with  those  he 
bed  obtained  from  the  tar.  and,  therefore,  he 
assumed  that  they  had  simply  distilled  in  his  low 
temperature  vacuum  distillation.  He  thought 
that  Or.  Stopes  was  going  on  the  right  lines  in 
pn  posing  to  investigate  microscopically  not  only 
the  coal  but  the  products  of  coal  obtained  by 
solution  in  pyridine  and  other  solvents. 

Air.  S.  H.  Collins  asked  as  to  the  distribution 
of  the  nitrogen  in  coal. 

Dr.  DUNN  said  that  I'a.r  and  Eadley  had  found 
it  both  in  the  portion  soluble  in  phenol  and  i" 
the  insoluble   portion. 

.Mr.  Collins  said  that  pyridine  struck  him  as 
being  a  double-barrelled  sort  of  extractor,  in  that 
it  would  extract  resins  as  well  as  anything  that  was 
likely  to  be  acidic  in  nature.  The  authorities  all 
seemed  to  have  the  idea  that  humic  bodies  were 
present  and  anything  of  an  alkaloid  characl 
wmdd  tend  to  extract  these.  The  resin  substances 
would  affect  the  photographic  plate  and  the 
humic  substances  would  not.  The  results  shown 
on  the  screen  supported  that  idea.  It  would  be 
interesting  to  know-  if  these  could  be  examined 
any  further.  Coal  was  a  very  curious  substance 
because  there  were  some  instances  in  which  coal 
made  quite  a  good  soil  and  other  cases  where  it 
certainly  made  an  extraordinarily  bad  one,  and 
he  did  not  quite  know  what  it  was  that  made  the 
difference.  The  best  soils  produced  from  coal 
were  generally  from  the  type  of  coal  one  would 
not  want  to  burn — i.e.,  coals  with  a  very  high 
percentage  of  ash. 

Dr.  Bunsox  added  that  lie  did  not  altogether 
appreciate  the  idea  that  the  way  to  get  information 
about  the  nature  of  the  various  solids  was  to 
submit  them  to  destructive  or  partially  destructive 
distillation.  He  should  rather  like  to  see  attempts 
which  would  lead  to  the  discovery  of  individual 
-ubstances  amongst  those  bodies  extracted  by  the 
different  solvents  from  coal.  Mr.  Collins  was 
perfectly  right  in  his  view  of  pyridine.  He  (Dr. 
Bedson)  was  very  much  entranced  with  pyridine, 
in  the  first  instance,  because  it  did  so  much,  but, 
it  did  rather  too  much  for  tin-  purpose,  and  he 
thought  the  proper  method  of  applying  it  would 
be  to  use  as  many  solvents  for  resin  as  one  could 
employ-  and  there  were  some-  coming  on  the 
market  now  with  which  he  was  making  some 
experiments  and.  perhaps,  at  some  future  date  in 
the  next  decade,  he  might  be  able  to  say  some 
thing  about  the  results.  He  had  gone  certainlj 
on  (lie  idea  that  he  should  not  apply  pyridine 
directly  to  the  raw  coal  but  should  treat  the  coal 
with  pyridine  after  he  had  extracted  as  much  as 
possible  by  other  solvents  which  appeared  to 
attack  the  resinic  constituents.  He  did  not  know 
that  Dr.  Wheeler  was  altogether  justified  in  dis- 
tinguishing between  resinic  and  cellulosic  con- 
stituents. Besides  the-  vegetable  origin  of  coal, 
they  had  to  consider  the  animal  remains  present 
from  which,  he  dared  say,  some  of  the  nitrogen 
came,  and  it  was  rather  lumping  things  togethei 
tec  divide  them  into  resinic  and  cellulosic  con- 
stituents. That  was  a  subject  that  bad  interested 
him  for  man\    years  now.     Whilst   20  years 

Chemists   had    been    rather   inclined    to    regard 

much  as  tin-  ordinary  consumer  regarded  it  and 
beyond  that,  to  take  very  little  interesl  in  it  except 
lo'use  it  for  distillation  purposes,  he  was  glad  to 

see   that,   in   this   country   and    in    Prance  and,   no 
doubt,  in  Germany,  in  the  last   20  years,  a   irei 
considerable  interest    had   developed  in  tin-  nature 
of  the  compounds  that    went   to  form  coal.     The 
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outcome  of  thai  work  must  he  ver\  advantageous 
in  science  and  lead  to  a  considerable  extension  of 
our  scientific  knowledge.  The  subject  was  a  vast 
one.  but  if  the  work  were  carried  on  systematic- 
ally and  the  results  properly  collated,  he  felt 
thai  conclusions  would  In-  reached  which  would 
advance  our  knowledge  of  tin'  nature  of  coal. 

Replying  to  the  Eon.  Secretary  (.Mr.  E.  I<\ 
Hooper),  Dr.  Bedson  st.it f«l  that,  in  using  the 
pyridine,  thev  had  usually  rectified  it  ami  used 
it  with  a  fairly  constant 'boiling  point. 

Mr.  Hoopeh  remarked  that  Mr.  Wheeler  might 
obtain  interesting  results  if  he  undertook  the 
extraction  of  coal  under  reduced  pressure  by 
pyridine,  so  as  in  get  tin-  very  lowesl  possible 
temperatures.  Be  might  verj  well  extraci  bodies 
of  a  different  character  with  pyridine  at  a  low 
boiling  point  than  he  would  under  ordinary 
■  onditions. 

Dr.  Dunn  said  thai  Parr  and  Hadlcy,  dealing 
with  phenol,  had  used  it  both  in  the  cold  and  at 
the  temperature  of  boiling  toluene,  and  they  had 
found  nn  essentia]  difference  in  the  products,  but 
they  did  Bnd  that  the  hot  solvents  extracted  I  or 
2  %  more  than  the  cold  solvents. 

Dr.  Bedson  said  that  when  quinoline  was  used, 
different  results  were  obtained.  They  had  carried 
..ut  si. nil-  coal  extractions  with  pyridine  at.  the 
ordinary  temperature  nn  a  very  considerable 
-raU'.  filtering  the  pyridine  through  layers  of  coal 
two  tn  three  feet  deep,  and  also  there  were  some 
experiments  with  pyridine  at  boiling  point.  \t 
tin-  ordinary  temperature,  there  was  a  difference 
in  the  nature  of  the  products  obtained. 

The  Chairm  \n  asked  w  het  her  t  he  resinic  mat  t  ei 
extracted  by  pyridine  was  the  matter  that  bound 
the  coal  together  when  it  coked. 

Mr.  Bedson  replied  that  what  struck  him  at  the 
very  outset  was  that  tin-  pyridine  extract  of  a 
coking  coal  coked  readily  but  the  residue  had  l<>st 
its  coking  powers.  The  pyridine  extract  would 
till  u]>  an  ordinary  platinum  crucible  with  the 
intumescent  matter  which  was  formed  and  the 
nsidue  would  give  a  sandy  enke.  One  "I  the 
things  that  had  always  puzzled  him  was  that 
cannel  coals,  for  instance,  the  shales,  yielded 
comparatively  little  to  pyridine.     He  assented  to 

1  lie  Chairman's  suggestion  that    the  resinic  matter 

had  something  to  do  with  the  coking  of  coal.     His 

impression  was  that,  less  was  extracted  from  a 
non-coking  coal. 

Tin;  CHAIRMAN  said  that  he  had  been  doing 
some  work  to  see  whether  it  was  possible  to 
ascertain  whether  certain  pitches  hail  greater 
binding  powers  than  others. 

Mr.  Hooper  said  that  his  experience  in  briquet- 
ting  fine  coal  was  that  he  could  make  as  good  a 
fuel  briquette  out  of  a  coke-oven  pitch  as  out  of 

a  coal-tar  pitch,  irrespective  of  the  greater  amount, 
of  soluble  or  volatile  matter  in  the  coal-tar  pitch. 

'The  Chairman  said  that  a  coke-oven  pitch 
which  had  been  made  at  a  very  much  higher 
temperature  had  not  the  same  binding  power  as  a 
pitch    that     had     been    distilled    direct,    so    far    as 

electrode  carbon  manufacture  was  concerned- 
Mr.  Hooped  said  that  in  fuel  briquetting  they 
had  found  it  possible  to  use  nearly  I ",,  less  of  the 
by-product  tar  pitch  than  of  coal-tar  pitch  and 
make  as  sound  a  block.  That  was  admittedly 
against   their   previous    ideas.     Despite    the    fact 

I  li.it    there    was    more   soluble   and    volatile    mallei' 

in   gasworks   pitch,   the    by-product  pitch  served 

as    well. 

Dr.  BEDSON  said  that  when  In-  had  liis.1  men- 
tioned   the    matter   of    the    action    of    pyridine    on 

i  oals  and   tin-  different   behaviour  of  the  solute 

and  the  residue  from  the  coking  point  of  view, 
Dr.  Henry  Louis  had  suggested  that  it  might  lie 
possible  to  use  the  extract  from  the  coking  coal  to 
make  a  OOn-COking  coal  into  a  inkinc  coal. 
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MR.    JEROME    ALEXANDER    IN    THE    <  HAIR. 

PRESENTATION    OF  THE    PERKIN    MEDAL 
TO  DR.   ERNST  TWITCHELL. 

The  Chairman,  in  the  course  of  his  introductory 
remarks,  gave  a  brief  outline  .  [  the  history  of  the 
Perkin  Medal,  and  mentioned  the  names  of  pre- 
vious recipients.  He  also  called  attention  to 
some  of  the  more  important  inventions  made  by 
Americans  during  the  pasi    fifty  years. 

lie  then  called  upon  Professor  Chandlei  t< 
make  the  presentation  of  the  .Medal. 

Prof.  ('.  P.  Chandler  spoke  as  follows: 
It  is  my  privilege  and  very  pleasant  rtutj  to  present 
to  Ernsi  TwiteheU  the  eleventh  impression  ■  f 
the  Perkin  medal.  Dr.  TwiteheU  was  horn  in 
Cincinnati,  on  February  26th  lsc.:;.  He  graduated 
in  1886  from  the  University  of  Cincinnati  and  was 
then  appointed  i  hemisi  to  the  Emery  Candle  Co., 
of  Cincinnati,  with  which  firm  he  has  been  • 
nected  ever  since. 

Dr.  TwiteheU  has  devoted  the  past  thirty  \  ara 
chiefly  to  the  chemistry  of  fats.  In  1891  he 
published  his  method  for  the  determination  ol 
rosin  in  fatty  acids  of  soap.  The  method  is  bs 
on  the  fact,  observed  by  him.  that  the  fatty  acids 
when  dissolved  in  absolute  alcohol,  are  readily  and 
completely  converted  into  ethyl  esters  by  the 
action  of  dry  hydrogen  chloride.  On  the  other 
hand,  the  rosin  acids  under  the  same  treatment 
remain  unchanged,  and  may  i»-  determined 
voliimetrically  with  standard  soda  solution,  or 
gravimetrically.  Lewkowitscli.  in  his  compi  ••- 
tensive  work  on  "  this,  fa  is.  and  Waxes,"  remarks, 
"  of  all  the  methods  for  determining  rosin  acids  in 
the  presence  of  tally  acids,  the  TwiteheU  method 
gives  the  best   results." 

Dr.  Twitcbell's  most  important  contributions  to 
industrial  chemistry  involve  methods  for  the 
hydrolysis   of  oils   and   fats   for   the   production   of 

the  free  fatty  acids  and  glycerin.  These  methods 
have  very  largely  superseded  the  old  methods  such 
as  that  of  chevreul  and  Gay  Lussac  (in  1825),  who 
saponified  in  open  kettles  with  alkali.  This 
process  was  improved  by  Milly  in  1831,  who  substi- 
tuted milk  of  lime  for  alkali,  and  later  by  con- 
ducting the  saponification  in  closed  vessels, 
under  pressure,  reduced  the  amount  of  lime  re- 
quired from  fourteen  per  cent .  of  t  he  fat  to  as  low  as 
two  per  cent.  Then  came  the  process  of  Dubrun- 
fant.  first  applied  practically  in  1842  by  Jones  and 
Wilson,  in  which  the  fat  was  saponified  by 
sulphuric  acid,  and  the  fatty  acids  subjected  to 
distillation. 

Wilson  and  Gwynne  later  applied  tin-  discoveries 

of  Herthollet  and  Xelsens  in  a  process  in  which  tin- 
fat     was    decomposed    bj     superheated    steam    and 

subsequent  distillation,  which  was  practised  at  the 
works  of   Price's  Candle  Co..   Battersea.     Finally 

in  1854,  Tilglunann  introduced  his  process  in  which 
the  fat.  emulsified  in  water,  was  forced  through  a 
coil  at  a  t emperature  of  320  C  Marix  found  thai 
by  adding  a  little  calcium  or  magnesium  carbonate 
to  the  water,  the  temperature  and  pressure  could 
be  very  materially  reduced  to  as  low  even  as  3  to  5 
at  mospheres. 

The  art  of  saponifying  the  fats  had  reached  tins 
st.-icr  of  development  when  Dr.  TwiteheU  made  an 
entirely  new  departure  bj  the  application  of  new 
reagente,  which  by  acting  as  catalysts,  oven  when 
used  in  such  small  proportions  as  one  to  two  p  r 
cent ..  are  able  completely  to  saponify  the  fats.  Thd 
operation  nia\    In-  conducted  hy  simply  boiling  tie- 
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fat  with  water  and  the  proper  quantify  of  the 
"  saponifier."  The  agents  first  employed  by  Dr. 
Twitchell  were  the  snlphonic  acids  of  the  fatty 
acids,  such  as  snlpho-stearic  acid,  sulpho-oleic 
acid,  etc.  Later  Dr.  Twitchell  found  that  by  intro- 
ducing an  aromatic  radical  into  the  sulpho-acid,  a 
much  more  satisfactory  catalyst  was  obtained — 
a  sulpbo-fatty-aromatic  acid.  Such  aromatic 
radicals  as  are  furnished  by  benzene,  phenol,  and 
naphthalene  are  employed,  naphthalene  stearo- 
sulphonic  acid  being  a  favourite  catalyst.  These 
acids  when  converted  into  salts  of  such  metals  as 
barium,  calcium,  magnesium,  aluminium,  etc.,  can 
be  produced  as  stable  dry  powders,  to  be  used  with 
a  suitable  proportion  of  sulphuric  acid  or  hydro- 
chloric a<  id   to  make  'hem  active. 

The  Twitchell  process  has  made  possible  the 
large  scale  saponification  of  fats  for  the  production 
■  ■I  rude  glycerin  free  fii  m  salt  and  of  fatty  acids 
for  direct  combination  with  soda  to  make  soap 
instead  of  using  the  more  expensive  caustic  lye  on 
the  neutral  fat. 

Low-grade  fat-,  such  as  garbage  grease,  cotton- 
seed oil  foots,  etc.,  were  formerly  with  difficulty 
used  in  the  soap  or  candle  industry.  Such  material 
can  now  be  readily  worked  up  by  the  Twitchell 
process,  the  fatty  acid-  being  distilled  to  remove 
their  colour  before  use.  This  releases  a  large 
quantity  of  the  higher  grade  fats  for  use  as  food 
products. 

The  bulk  of  the  soap  used  in  Belgium,  Holland. 
Germany,  and  Scandinavia  is  said  to  be  prepared 
from  fatty  acids  direct,  and  75°,,  of  these  acids  is 
made  by  the  Twitchell  method.  Millions  of 
pounds  of  fat  are  saponified  yearly  in  the  United 
states  by  this  process  :  and  practically  all  of  the 
larger  soap  factories  have  Twitchell  plants. 

All  of  the  recent  books  in  German  and  English 
on  the  soap  and  fat  industries  discuss  *Jie  Twitchell 
process  in  full. 

After  giving  a  list  of  Dr.  Twin-hell's  publications 
and  patents.  Prof.  Chandler  presented  the  Medal. 

Dr.  Twit( ■iiki.i..  in  acknowledging  the  presenta- 
tion, said:  The  first  suggestion  which  led  to  my 
discovery  of  a  special  catalyst  for  hydrolysing 
fats  came  to  me  in  studying  the  so-called  acidifi- 
cation process.  This  was  one  of  the  oldest 
methods  used  in  candle  factories  for  separating 
glycerol  from  fatty  mills,  [t  consisted  in  treating 
the  fat  at  a  fairly  high  temperature, over  100  ('.. 
with  a  small  amount  of  concentrated  sulphuric  acid 
i  %orconsidera  bly  less  could  beused  :  the  product 
i\ .1-  then  boiled  with  an  excess  of  water.  The 
result  is  a  layer  of  fatty  acids  floating  on  the  acid 
water  containing  the  glycerol. 

This  reaction  could  not  be  explained  by  the 
assumption  thai  there  is  a  combination  of  sul- 
phuric acid  with  the  fat  or  fatty  acid  and  glycerol, 
which  decomposes  dming  the  subsequent  operation 
of  boiling  with  water,  because  there  whs  not  enough 
sulphuric  acid  to  combine  with  all  of  the  fat.  I 
have  seen  various  theories  given  to  explain  the 
acidification  process,  some  quite  absurd.  For 
instance,  in  one  text  hook  it  is  stated  that  fats 
consist  of  minute  globules  surrounded  by  mem- 
branes and  that  the  function  of  the  sulphuric  acid 
i-  -imply  to  char  and  destroy  these  membranes, 
lea  ving  the  fat  in  a  condition  to  be  hydrolysed  bj 
water  at  100  .  Another  theorj  I  have  frequently 
se  n  even  in  recent  articles,  is  t  hat  compounds  are 
formed  which  cause  the  fat  to  emulsify  with  water, 
a  I  el  the  idea  evidently  is  that  if  a  good  enough  emul- 
sion is  obtained,  hydrolj  sis  w  ill  take  place  e\  en  at 
100°.  I  have  seen  this  theory  given  to  account  for 
thi  action  oi  ii  >  hydrolysing  reagent.  Asa  matter 
of  fact,  fats  do  not  hydrolyse  at  100  .  practically 
speaking,  wit  h  water  alone,  even  though  they  ma> 
be  perfectly  emulsified.  At  higher  temperatures 
than  100  .  and  under  pressure,  hydrolysis  takes 
place  as  is  illustrated  in  the  autoclave  process  of 
separating  glycerol. 


In  the  course  of  practical  experiments  with  the 
acidification  process  I  found  that  1  i  ould  reduce  the 
amount  .:>f  sulphuric  acid  used  very  considerably 
and  yet  obtain  complete  dei  omposition  :  but  often 
the  boiling  with  water  had  to  be  decidedly  pro- 
longed. It  seemed  clear  that  there  was  some 
catalytic  agent  which  caused  the  reaction  between 
the  fat  and  the  water  in  this  process  of  boiling,  and 
it  would  naturally  occur  to  any  one  that  this 
catalyst  was  probably  some  sulphur  compound 
produced  by  the  action  of  sulphuric  acid  on  fat. 
I  found  that  compounds  of  this  nature  could  be 
roughly  separated  from  the  fat  which  contained 
them  by  treating  with  petroleum  ether,  in  which 
they  were  insoluble.  They  could  be  further 
purified  by  solution  in  ether  and  extraction  with 
water  and  were  easily  identified  as  sulphonic  acids 
by  their  acidity,  the  formation  of  potassium 
sulphate  on  fusion  with  caustic  potash,  and  other 
characteristics. 

It  occurred  to  me  to  prepare  this  catalyst  out- 
side the  body  of  fat.  thus  avoiding  the  action  of  the 
sulphuric  acid  in  forming  with  the  fat  undesir- 
able compounds,  in  charring,  discolouring,  and 
partially  destroying  it. 

As  these  sulphonic  acids  were  probably  produced 
by  the  action  of  the  sulphuric  acid  on  the  oleic  acid 
constituent  of  the  fat.  I  first  studied  the  results 
of  the  action  of  sulphuric  acid  on  pure  oleic  acid 
under  various  conditions  of  temperature,  quantity, 
etc. 

The  action  of  sulphuric  acid  on  oleic  acid  at  low 
temperatures,  as  was  known,  produces  a  com- 
pound of  sulphuric  acid,  stearo-sulphuric  a<  id,  an 
acid  sulphuric  ester.  This  was  not  the  catalyst 
that  I  was  seeking.  It  very  probably  has  all  the 
properties  of  a  catalyst  forthe  hydrolysis  of  fats 
except  one  ;  it  is  decomposed  on  boiling  with 
water,  and  as  the  hydrolysis  of  a  fat  hardly  takes 
place  at  all  under  any  circumstances  at  a  lower 
temperature  than  100  .  it  is  plain  that  this  com- 
pound would  not  serve  my  purpose. 

The  compounds  obtained  on  treating  oleic  acid 
with  sulphuric  acid  at  a  temperature  of  100  or 
over  are  not  sulphuric  ac  id  compounds  hut  are  true 
sulphonic  acids.  The  principal  one  seemed  to  he 
derived  from  two  molecules  of  oleic-  acid  and 
contained  one  sulphonic  acid  group  and  one 
carboxyl  group. 

I  have  never  seen  this  sulphonic  acid  described, 
but  I  believe  that  I  had  in  my  hands  a  fairly  pure 
compound  of  the  composition — 

017F[,1(SO3H)COO.CX7lI ,,('!)( til. 
This  was  mv  first  hydrolysing  reagent  or  "  saponi- 
fier." But  as  it  was  difficult  to  prepare  com- 
mercially in  fair  yield  and  of  any  degree  of  purity, 
I  dropped  further  investigation  along  this  line  on 
the  accidental  discovery  of  the  fatty-aromatic 
sulphonic  acids,  described  in  the  Journal  of  Un- 
American  Chemical  Society  of  January.  1900. 

In  this  research  the  most  important  question 
h;is:  What  properties  must  a  substance  have  to 
act  as  a  catalyst  to  accelerate  the  hydrolysis  of 
fats?  My  views  on  this  subject  I  have  partially 
expressed  in  mv  paper  "  A  reagent  in  the  chemist  r> 
of  fats,"  published  in  the  Journal  of  the  American 
chemical  Societv  of  February,  1906,  where  I  sav 
that  it  must  be  a  strong  acid,  one  dissociated 
strongly  in  water  giving  a  considerable  concen- 
tration" of  hydrogen  ions:  and  then  it  must  be 
soluble  in  both  fat  and  water  and  cause  the  one  to 

dissolve  in  I  In-  ot  her. 

The  only  bodies  that   I  can  at  present  conceive 
to  have  tin-  desired  properties  an-  sulphonic  ac  .1 
containing  higher  fattj   radicals.     They  have  the 
physical  character  of  fats  or  oils,  yet  arc-  solub.e 

in   water  forming  soaps    solution-,  and  are  stn  i- 

acids. 

As  I  have  said,  the  discovery  of  the  fatty-aro- 
matic sulphonic  acids  was  ma.'.-  h>  accident,  i  in 
treating  a  mixti  re  of  oleic-  acid  and  benzene  with 
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an  excess  of  sulphuric  acid  and  pouring  the  mass 
into  water.  I  found  an  oily  layer  Boating  on  the 

id  mater,  which  was  soluble  in  pure  water; 
thai  'li'l  no!  surprise  me,  as  I  supposed  I  had 
simply  stearo-sulphuric  acid.;  but  mien  I  found 
that  after  boiling  for  half  an  hour  with  water  it 
still  remained  soluble,  I  concluded  that  I  hail  a 
sulphonic  acid,  and  the  analysis  of  the  product 
confirmed  my  conclusion.  This  is  the  compound 
irhich  hit-,  been  put  to  practical  use  in  the  separa- 
tion "i  glycerol  and  Cattj  acids.  Instead  of 
bi  nnne,  naphthalene  i-  used*  with  oleic  acid  in  the 
oufacture     of     the  commercial     article.     This 

saponifier "  when  added  in  the  proportion  of 
•  I'd"..,  or  less  to  Eat  boiling  with  water  in  an  "pen 
tank,  will  cause  the  separation  of  theglj  cercd. 

Besides  the  compounds  containing  two  stearic 
adicals  and  a  sulphonic  group,  the  first  which  I 
round  ti»  have  the  catalytic  property,  and  the 
Fatty-aromatic  sulphonic  acids,  I  have  also 
prepared  hydrolysing  reagents  i>\  treating  oleic 
■in!  at  300     ---it   C.  with  sulphur,  or  in  the  cold 

it  h  sulphur  chloride  (S,C1,),  and  then  oxidising 
i  it  h  nitric  acid,  potassium  permanganate,  brom- 
ine, or  other  oxidising  agent.  The  resulting 
compound  contained  one  sulphonic  and  one 
.11  how  l  group  and  its  molecular  weight  and  other 
properties  showed  it  to  be  a  sulphonic  acid  of  the 
tearie  radical. 

Belonging  to  this  class  of  substances  is  a  com- 
pound, cetylsulphonic  arid,  described  l>>  A. 
l-teychler  two  or  three  years  ago.  When  I  saw 
this  description  I  was  sure  that  it  >»a-  also  a 
i  ataly-t  of  the  same  type  as  my  reagent,  although 
Reychler  does  not  mention  this  as  inn-  of  its 
properties.  \-  thi-  is  a  typical  compound,  it 
may  be  interesting  to  describe  how  it  was  pre- 
pared, partly  following  directions  given  in  Reych- 
ler's  paper.  Cetyl  alcohol,  prepared  h>  saponi- 
fying spermaceti  with  caustic  potash  and  extract- 
ing the  soap  \\itlj  petroleum  ether,  was  converted 

to  the  iodide  by  dropping  iodine  into  a  heated 
oixture  of  the  alcohol  and  red  phosphorus. 
This  iodide,  after  purification,  was  converted 
■itii  the  snlphvli.it.-  by  treating  with  alcoholic 
potassium  hydrogen  sulphide  and  the  cetyl 
solphydrate    converted    into    cetylsulphonic  arid 

•  \  oxidising  with  potassium  permanganate,  the 
excess  of  which  was  reduced  wth  sodium  sulphite. 
The  cetyl  sulphonates  could  be  freed  from  most 

■  if  t  he  foreign  matte)  by  taking  up  with  hot  water, 
rrom  which  sodium  cetyl  sulphonate  crystallised 
mi     cooling.     This    was    dried,     extracted     with 

niiiil.niii  ether,  then  dissolved  in  water  and 
rented  with  hydrochloric  arid.  Th.  salted  out 
etylsulphonic  acid  was  dissolved  in  ether  and 
■  r.iaimil  in  a  nearly  pure  state  as  a  residue  on 
evaporating  the  ether.  It  ran  be  further  purified 
by  crystallising  it-  sodium  salt  from  dilute  alcohol 
and  there  ran  be  no  doubt  as  to  its  composition. 
It  is  a  simple  sulphonii   acid  of  a  hydrocarbon  of 

■  he  paraffin  -• 

Beyehlei   explains  some  peculiar  properties  of 

in-  componud  in  thi-  way  :   the  sulphi adical 

tends  (i«  make  i:  very  soluble  in  water,  while  the 
long  hydrocarbon  chain  has  just  the  reverse 
fleet.  The  result  i-  that  it'  forms  colloidal 
solutions.  I'al.i  i.  i..  in  reviewing  Reychler's 
article,  calls  the  cetylsulphonic  acid,  "  Reychlei 
hydrogen  -nap.     and   that    term    hydrogen    -nap 

s  a-  good   a    d.  llnition  a-    I    ran   think  of  In  covi  i 

the   whole   group  of   compounds  which   catalyti- 

•ally  induce  hydrolysis  of  fat-  mi  the  principle  of 

my  discovery.      \n  alkaline  snap  pin-,  hydrogen 

■mi-  would   im  doubt    have  tin-  -am.'  effect    :i    it 

■in    possible  to  have  such  a  combination. 

Besides  its  use  in  hydrolysing  fats,  my  catalytii 

■  lit   ha-  been  applied  to   other   less   important 

A  catalytii    agent  which   would  accelerate 

il>.'  hydrolyab  of  an  ester  in   the  presence  o)   an 

•  (cess  nf  water,  would  also  accelerate  the  estcrifl- 


i.itnii  nf  a  fattj  arid  and  an  alcohol  nn  the  re- 
moval ni  tin-  water  formed.     Flatty  acids  run  be 

made  1 mbine  with  glycerol  ami  other  alcohols 

ni  high  boiling  point  l>>  simplj  treating  a  mixture 
ni'  the  t w ■  ■  with  a  -mall  quantity  of  the  reagent 
and  '  raporating  the  wain-  formed  at   inn    0. 

Ih.  solubility  nf  sulpho-fatty  acids  in  both  fat 
and  water  leads  to  a  method  nf  separating  solid 

and    liquid    fattj     anils    nf     which     1     have    made 

some  application,  if  a  small  quantity  of  tin 
sulphonic  reagent  is  dissolved  in  melted  mixed 
fatty  arid-  and  the  mixture  allowed  to  cool,  th. 
solid  acids  will  crystallise  out  pure  and  the  liquid 
acids  will  contain  tin-  sulpho-fattj  acids,  being 
thus  rendered  slightlj  soluble  in  water,  and  on 
treating  with  water,  ran  be  washed  nut  from  the 
mixture,  p. nth  in  solution  hut  mainly  as  an 
emulsion. 

Patents  have  recenth  been  obtained  bj  (irigori 
ivtiiift  of  Russia  f or  a  reagenl  obtained  as  a  by- 
product in  refining  petroleum  with  fuming  sulphuric 
acid.  This  is  ■<  sulphonic  arid  nf  hydrocarbon 
radical-,  probably  not  nf  th.-  paraffin  series. 
It  is  a  verj  efficient  catalyst  in  the  hydrolysis  ol 
fat-,  foi  which  purpose  it  i-  now  largel)  used. 

THE  TWITCHELL  PROCESS  AMI  THE 

GLYCERIN  Tl!  \M-:. 

i:v     \.    I  .    l.ANCJinil. 

Tin-  Twit.h.il  catalytic  process  (U.S.  Patent 
001,603,  Jury  17.  l.siiTi  was  invented  at  a,  time 
when  catalysis  was  not  the  universal  subject  of 
attention  it  i-  in-day. 

Twitrhell'-  work  has  hccii  characterised  by  a 
sound  appreciation  of  tin-  work  of  physical  and 
organic  chemists  and  his  analytical  ami  technical 
methods  have  been  worked  out.  not  empirically, 
bat  from  i  heoret  ica]  premises.  Thus  tin-  Twitchell 
method  lor  tin-  determination  of  rosin  in  mixtures 

with  fattj    a i  ids.  as  in  sua] i  analysis,  i ,--'  -  upon  the 

principle  of  the  esterification  of  the  fatty  acids 
when  treat  el  with  dry  hydrogen  •  hi  .ride  in 
presence  i  I  absolute  alcohol  and  his  discovery  tlwit- 
resin  acids  when  so  treated  refused  to  combine  with 
alcohol  and  could  subsequently  he  separated  as 
pure  rosin.  Although  published  in  1891  this 
ii.:  iin'd  stands  to-day  a-  the  most  accurate  process 
tor  the  determination  "l  rosin  in  presence  nf  fattj 

a.  id-. 

bgain    in     1897    we    find    him    bringing    out    a 
method  for  the   separation  of  saturated  and  un- 
saturated fattj  acids  based  upon  the  solubility  i 
fatty  acid-  with  double  bonds,  such  a-  oleic  acid, 
in  ri  in-,  atrated  sulphuric  acid  at  ordinary  tempera- 
tures, with    tin-   formation    of   sulpho-fatty   acids 
soluble  in  water.     The  saturated  tatty  acids  aocli 
ass!,  an.  ackl  are  unacted  on.     In  Kill  Twitcl 
mad.-  u.-e  nf  tin-  principle  of  the  equal  depression « 
the  freezing  point  for  equal  molecular  proportions 
and   determined   the  composition   of   mixtures  ol 
fatty    a.  i.l-    i.y    the   observation    of   the    freezing 
point  in  the  Beckmann apparatus.     To  test  whether 
a  given  sample  of  fatty  acids  is  identical  with  a 
fatty  a  id  •  i  known  chars  iter  h  i adopted  the  nov< 

plan   of   adding   a    portion   of   the   known   arid  ami 

noting  whether  thi  re  i-  any  cliangc  in  th.-  melting 

point  n|  I  he  iui\t  in  e. 

Possiblj     his    investigation    of    th.-    action    • 
concentrated  sulphuric  acid  on  fattj   acids  led  t.. 
hi-  ,|.  .  "   .  i  -  ..i  t  he  catalytic  action  of  these  sulpho- 
fattj  acids  in  bringing  about  the  decomposition  ol 
fats  bj  wat.  r.  as  little  as  0-5%  splitting  up  the  I 
■upl.  t.  l\  on  digestion  with  water. 

Tin  prevailing  method  for  the  manufacture  ol 
soap  consists  in  the  saponification  of  the  fat  b; 
boiling  with  caustic  soda  lye.  The  fatty  acids 
. .  mbine  wit  h  soda  as  soap,  which  is  separated  bj 

the  addition  ol  -alt  and  rome-  to  tin-  surface  in  tl  I 

it.  n    condition.      The   glycerin  i-   set    free  •■ 

remains  dissolved  in  tin-  spent  lye.     It  is  contain i- 
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natcd  by  the  presence  of  the  -alt  used  to  render  the 
soap  insoluble.  During  the  concentration  of  th- 
spent  lye  for  the  recovery  of  the  glycerin  a  large 
quantity  of  salt  is  thrown  out.  making  the  evapora- 
tion somewhat  difficult,  although  this  difficult}  has 
been  largely  eliminated  of  late  years  by  the  use  i  f 
properly  designed  evaporators  working  in  vacuo. 
The  final  crude  glycerin  is  a  saturated  solution  of 
sodium  chloride  and  scum-  sulphate  together  with 
sodium  salts  of  the  lower  fatty  acids,  in  glycerin 
ind  water.  The  glycerin  averages  about  80%  ami 
contains  about  10%  mineral  salts. 

The  glycerin  refiner  distils  this  crudi  soap-lye 
glycerin  with  superheated  steam  in  vacuo  for  the 
product)'  n  of  dynamite  glycerin  and  chemically 
pure  glycerol.  The  presence  of  so  much  salt 
raises  the  boiling  point  of  the  glyci  rin  and  reduces 
■  apour  tension  so  that  the  output  is  reduced. 
Furthermore,  the  salt  accumulates  in  the  still  pro- 
ducing finally  a  semi-solid  mass  of  sail  and 
glycerin  together  with  tarry  inattei  which  consti- 
stutes  the  "  foi  ts  "  of  the  glyi  erin  trade.  It  is  a 
diffi;ult  mattei  toextract  ail  the  glycerin  from  this 
residue  without  undue  loss.     The  treatment  of  the 

••  foots  "   is   f   the  problems  of  the  glycerin 

trade. 

The  glycerin  distiller  therefore  prefers  a  crude 
glycerin  which  is  free  from  t  lii-  large  admixture  i  I 
salt.  Up  to  ili'-  early  nineties  all  the  crude 
glycerin  refined  consisted  ■  Ewhal  is  termed  saponi- 
fication or  candle  crude.  It  was  the  by-producf  of 
the  candle  factorj  and  was  produced  by  (he  break- 
ing up  of  fat  in  autoclaves  by  heating  under 
pressures  of  200  lb.  and  more  with  water  and  a 
little  lime.  The  fat  was  split  into  fatty  acids  and 
glycerin  directly  and  the  latter  was  a  product-  of 
considerable  purit  y.  containing  about  88%  glj  cerin 
and  less  than  1-0%  of  mineral  matter.  With  the 
greatly  increased  demand  for  glycerin  for  explosives, 
the  soap  makers,  who  formerly  discarded  their 
-■pent  lyes,  found  it  profitable  to  work  them  up; 
to-day  scarcely  a  soap  plant  can  be  found  that 
does  not  recover  its  glycerin  as  a  by-product.  This 
hange  iu  the  business  compelled  reflnei"s  to 
develop  methods  for  distilling  soap  lye  crude 
glycerin  and  eventually  the:  larger  refiners  "'re- 
working main'.-,  on  soap  lye  rather  than  candle 
crude,  although  there  were  —  till  a  number  of 
glycerin  refiners  who  worked  exclusively  on  i  andlc 
rudes.  Saponification  crude.-:  free  from  salt  have 
always  been  in  greater  demand  .-md  have  com- 
manded a  higher  price  per  unit  c  i  glycerin.  For 
several  years  before  tin-  advent  of  the  Twite  lull 
process  it  looked  a.s  if  saponification  glycerins 
would    practically    disappear   as   a    raw  material 

in  glycerin  refining,   but   with   the-  su ss  of  this 

process  the  Twitchell  saponification  crudes  made 
•heir-  appearance  and  are  now  a  factor  of  verj 
considerable  importance. 

The  ideal  of  tin    glycerin  refiner  has  thus  been 

he  production  of  a  saponification  rather  than  a. 

soap  lye  crude  by  the  soap  manufacturer.     It  has 

also  been  the  ho] f  the  soap  trade  to  obtain 

directly  by  the  deglycerinising  of  the  fat  a  rela- 
tively )iuic-  glycerin  as  a  by-producl  and  free  fatty 
toids  which   could    ice  combined  with  the  cheap 

tlkali,  sodii arbonate,  to  make  soap  instead  of  the 

relatively  expensive  caustic  soda.  To  meet  this 
need  have  been  developed  the  Twitchell  process, 
the  Krebitz  lime  saponification  method,  and  fin- 
<  'e  nnsl  ein   pr<  -•  -  s. 

Thc>  Twitchell  process  is  characterised  by  its 
simplicity,  and  the  low  cost  of  the  plant.  I'rior 
to  Twite  hel!'-  discoverj  frei  fattj  acids  could  only 
be  obtained  by  the  autoclave  process,  involving  a 
heavy  capital  outlay  for  ci  pper  apparatus,  which 
could  i  id>  be  used  in  small  units  and  at  a  high 
temperature  and  pressure,  making  the  operation 
expensive  and  somewhat  dangerous.  The  auto- 
clave sapi  niftcation  waa  used  only  in  the  prepara- 
tion ci  fattv  aei.ls  for  candle  manufacture,  as  the 


process  na-.  too  costly  to  he-  used  i'p  the  prod 
tion    of   fatty   acids   tec    I,,-   used   in    soap.      T 
Twitchell  process  is  effected  in  loosely  closed  wood  ■ 
tanks  by  digestion  with  water  and  a-  little  as  '>■' 

j  of  the  reagent  and  at  a  temperature  not  exceed 
that    of   exhaust   steam.     The   reaction    ma 
carried   out   mi  a  scale  limited  onlj    by  the  si7.c 
the     tank.     The     Twitchell     process     ha-     •  i  ■ 
possible  the  saponification  of  fats  on  a  huge    -    i 
for  the  direct  production  of  free-  fatty  acids 
saponification     glycerin.     When     combined    wit 
the  distillation  oif  the  fatty  acids  for  the  improv 
ment  of  their  purity  and  colour,  it  has  opened 

.  for  the  soap  trade  tin-  use  of  low  grade  fats  such   -- 

:  garbage    grease    and    cotton    seed    ojl    foots. 
distilled  fatty  acids  being  combined  directly    ■ 
carbonate    of    soda    to    produce    light     colour 

<:  soaps,  and  the  glycerin  I  <<-i .  i  l-  made  available  foi 
manufacture  of  dynamite  glycerin.     In  this 
the  Twitchell  process  has  hen. -tit.. I   the  trlyi 
trad.-  in  these-  clays  of  glycerin  scarcity  by  open 
up  new  sources  of  supply,  which  were  previously 
unavailable. 

The  crude  glycerin   prepared    by  the  Twitch 
process  comes  to  ns  from  all  parts  Of  tin-  world    - 

normal  times.     There  is  no  evidence  that  it  i     - 
less  pure  than  t  he  saponification  glycerin  prepar  ■ 
by  other  processes  provided  tin-  tat  used  as  a  ra 
material   is  reasonably  pure.     Of   course   a    crudi 
glycerin  manufactured  from  a   low  grade-  fat   wi 
fail  behind  a  crude  made  from   good   tallow,  '•••: 
this  i-  the  fault  of  the  fat  and  not   of  the  Twite! 
process. 

TUH   TWITCHELL   PROCESS   IX   T1IK    sn 
VND  CANDLE  INDUSTRY. 

BY    MARTIN    II.    ITTXKli. 

It  is  essential  in  the  candle  industry  to  have 
satisfactory  method  for  separating  the  fat  ty  aci  Is, 
as  such,  from  fats  and  oils.     In  the  soap  indusl 
such  a  method,  although   it    may   be    consid  ■ 
highly  desirable,  is  not  absolutely  essential,  since 
very  satisfactory  methods  of  direct   saponificati 
by  alkali  with  the  formation  of  soaps  have  long 
been  ul  ilised. 

Iu  recent  years  there-  has  been  an  evev-increasi   _ 
demand  for  fats  and  oils  and  for  glycerin,  resull 
in  greatly  increased  market  prices  for  t  hese  articl  I  ■ 
The    market    for    soap    and    candle    materials 
directly  related  to  the  market,  for  fa  is  and  oils  fi 
edible  purposes,  and  an   increased   demand   fro 
either  source  usually  results  in   higher  prices  f: 
all  fatty  materials.     High  costs  of  fatty  materia  - 
have  made  the  practice  ol   econonvj    in  the  so 
business  essential.     This  economy   may  manii 
itself    in    several    nays.      We    will    assume    at     >' 
outset  that  the  soap  manufacturer  wishes  to  mail  - 
tain  the  quality  of   hi-,    products  and    thereto 
does  not  wish  ("  make  any  sacrifice  in  this-du 
tion.     His   economy    must    therefore    direct    its 
in  one  of  the  following  directions.     He  musl   - 
aide  to  utilise  the   fats  and   oils   which   give   the 
greatest  soap-making  value  at  i  he-  lowest  co 
unit,  whether  these  materials  arc  of  thi    bettei 
of  the  poorer  gra  les,  and   he  must  so  utilise  h  s 
raw  material  that  his  final  product    will  be  of  tl" 
same  high  quality  no  matter  which  grade  is  use 
Phis  means  that  he  must  have  a  met  lie  l  for  gel '  i 
ood    result  s    out    t  t    poor    mat  eria  I    » ben    p  • 
material    gives    him    the    greatest    value.     It 

also  essential  that  he  have  sec method  wherel 

In-  maj  realise-  the  maximum  yield  of  glycerin 
alow   i-xpens,-  for  recovery.     This  will  readilj 
understood  when  1  explain  thai  at  prt  sent   mar 
prices    for    fats    and    glycerin,    which    are 
abnormally  high,  the  value  of  the  glycerin  whi 
can  be  obtained   from  one  pound  of  neutral  ft 
isal.out  one  third  of  the  cost  of  the  fat.      \nol 
possible  wa\    c  t  economising  is   bj    quick 
easier    methods    of    mai  ufacturc. 
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All  of  these  advantages  have  been  realised  bo 
some  degree  by  the  advent  of  the  Twitchell 
process.  This  process  has  given  a  rapid  and  easy 
method  of  obtaining  fatty  acids  and  glycerin  from 

the   Letter  grades   of   fats  so   that    the  fattj    acids 

are   at    once  ready  for  making  in1 tter  grades 

'"  soap,  an. I  the  glycerin  is  in  a  condition 
suitable  for  easy  refining.  With  rare  of  operation 
ile-  yield  of  glycerin  may  be  made  to  approxi- 
mate closelj  t<>  that  theoretically  obtainable, 
when  on.'  operates  on  fats  of  poorer  quality,  and 
this   may    include    black    greases,    tie-    Twitchell 

'': ss  furnishes  a   most  satisfactory  method  for 

saponifying.  It  renders  the  glycerin  available 
even  from  such  material  an. I  gives  acids  in  good 
condition  for  refining  by  means  of  distillation. 
Such  acids  when  carefully  distilled  yield  a  product 
■•I  light  colour  suitable  for  making  good  soaps  of 
light  colour. 

'I'll.-  use  of  fatty  acids  as  such,  has  made  it 
practicable  to  use  soda  ash  very  largely  in  the 
place  of  caustic  soda.  'The  former  will 'combine 
hre.t  with  fatty  acids  making  soap  from  which 
the  glycerin  has  already  been  recovered,  whereas 
caustic  s..da  is  necessarj  for  the  direct  saponifi- 
cation of  fat-  int..  soap,  and  tedious  methods 
must  l..-  used  for  recovering  the  glycerin,  ami, 
except   with  the  greatest  care,  the  yields  will  he 

I ''•       It   B  ill  thus  he  seen  that  in  the  USC  of  fatty 

a.ids  a  saving  may  he  effected  even  in  the  alkali 
employed,  a-    soda    ash   is  considerabh    cheaper 

than  caustic  soda    per  unit    of  alkali. 

fatty  acids  suitable  for  making  into  soap-  are 
ftlso  suitable  for  making  into  candle  material. 
Partial  solidification  on  cooling  will,  «  it  h  the  aid 
of  pressing,  separate  the  solid  from  the  liquid  acids. 
The  former  yields  commercial  st.ari.  acid,  so 
extensively  used  in  candle  manufacture,  and  the 
liquid  portion  yields  the  oleic  acid,  or  red  oil  of 
'  immerce.  Red  oil  is  used  for  many  purposes, 
one  of  the  most  important  being  the  manufacture 
oi  soaps  for  washing  wool.  The  manufacture  of 
stearic  acid  and  red  oil  did  no!  originate  with  the 
Tv.it.hcil  pro,-.—,  i.ut  the  advent  of  the  Twit,  hell 
process  gave  a  ncv.  and  satisfactorj  method  for 
i  be  saponification  of  fatty  material-  at  atmospheric 
pressure,  with  advantages  over  methods  formerly 
used.  Saponifications  by  means  of  the  Twitchell 
process  tnaj  be  carried  out  on  a  larger  scale,  with 
lessdangerand  with  greaterease  than  is  obtainable 
by  other  method-  of  acid  saponification. 

rwit.le-H's  first  process  in  which  l.c  recom- 
mended the  use  of  sulpho-oleic  acid  was  s i  verv 

much  improved  by  the  use  of  naphthalene  along 
with  the  oleic  a.id  during  sulphonation.  What- 
ever the  chemical  action  in  tin-  formation  of  this 
''■  it  is  my  observation  based  on  many 
experiments      th..t      satisfactorj       saponification 

will    result    from    sa] ifiers    made  as  Twitchell 

recommends,  whereas  poor  result-  only  are  obtain- 
able when  separate  sulphonation  ami  subsequent 
mixing  are  tried.  I  may  say  that  I  was  among 
the  first  to  have  an  opportunity  to  become 
acquainted  with  the  process,  and  that  this  a<  quain- 

tance  has  becoi doscrwith  added   years.      This 

pro.es-  ha.-  been  put  to  extensive  use  not  only  in 
America    hut    also   in    European   countries. 

Twitchell  later  .!•  vi  ted  himself  to  a  method  of 
manufacturing  hi-  reagent  which  would  enable 
him  to  pi-,., lu.e  it  in  :,  more  concentrated  form. 
He  accomplished  this  bj  methods  ot  washing, 
extraction,  precipitating  as  an  insoluble  salt 
readily  convertible  into  an  active  reagent,  and 
drving. 

Twit,  hell  and  others  allied  with   him   have  been 

busy  in  trying  -till  further  to  perfect  the  , ,— 

of  atmospheric  saponification  of  fats  int.'.  fatty 
acids  .-nil  glycerin,  w  it  t  >  the  result  thai  a  new 
-ulphonated  reagent  with  increased  efficiency  has 

!    t  i  1\     been    put     upon    I  he    market . 

The  Twitchell  process  has  boon  so  simple  in  use 


thai  one  i-  almost  inclined  to  look  upon  it  as 
nothing  out  of  the  ordinary,  (in  careful  thought 
one  ,-  forced  to  conclude  that  it  is  this  simplicity, 
which  has  become  almost  commonplace,  that 
commend-  it  most  to  the  many  who  have  become 
familiar  w  ith  it    in  operation 


Mr.    Herman    B.  Schmidt   followed   with    an 

appreciati f    the   work   of    Dr.   Twitchell,    in 

which    he    recalled   the  primitive  conditions  under 
which  che  ni.al  work   was  carried  out    in  the  earl] 

days  of   Dr.  Twitchell's  carer. 


Nottingham  Section. 


Meeting  In  hi  ni    University   College,   on    Monday, 
December  lllh.  1916. 


DB     t:.    M.   (win   IN   Till:   CHAIR. 


OUR  NEED  OF  A  NATIONAL  FUEL  AND 
POWER  POLICY. 

liv    HENRI    i:.    ARMSTRONG. 

A!  a  time  when  action  and  action  taken  without 
avoidable  loss  of  time  alone  can  save  us.  1  am 
loth  to  come  before  you  merely  as  a  talker 
being  sick  ol  talk,  of  my  own  feeble  efforts  especi- 
ally :  indeed,  my  talking  .  n  so  outworn  a  theme 
will  only  he  justified  if  I  am  successful  in  securing 
your  promise  of  action,  of  actii  n  that  will  serve 
to  promote  reforms  long  overdue,  the  need  ot 
which  i-  the  consequence  of  that  mental plothful- 
ness  h\  whi.h  we  have  so  unfortunately  been 
afflicted.  As  a  nation,  we  ai  •  on  our  trial  in  everj 
direction.  \\"jt  Inn  the  next  few  years,  we  have 
to  show   that   our  past   lack  of  receptivitj    is  not 

innate,  hut  the  outcome  of  a  false  and  narrow 
system   of   education,    lacking   all    the   elements   <  f- 

true  culture;  without  tail,  we  must  raise  up  a 
new  generat  ion,  one  that  is  alive  to  its  opportunities 
and  responsibilities,  fully  prepared  while  meeting 
the  latter  to  take  advantage  of  the  former.  We 
must    abandon    mere    hook    learning,    deskerj    in 

scl Is,  and  lake  to  doing  thirgs  and  thinking  the 

while:  there  must  he  far  less  so-called  teaching 
and  -ome  leal  learning  :   effective  training  must  be 

substituted  Eor  parrot  knowledge.  A-  the  Aus- 
tralian Prime  Minister  forewarns  us,  in  his  eloquent 
brief  introduction  to  one  of  the  most  sipinincanl 
of  nc.nl  hooks.  Dr.  I'..  .1.  Dillon's  "Ourselves 
and  Germany"  "We  must  awaken  or  |„. 
awakened  ere  it  !>■  too  late.  Germany. "  be  says, 
"  i-  living  m  the  present  anil  the  future.  It  is  a 
present  of  determined  effort,  of  unlimited  sacrifice 
of  colossal  hi  pe.  Tin-  future  for  which  she  -tri\  c- 
and  suffers  is  a  futuie  incompatible  with  thosi 
ideals  which  our  race  cherishes  and  reveres. 
Either  our  philosophy,  our  religion  and  code 
prevail,  or  the)  fade  into  decay  and  Germany':) 
aims  remain.     The  choice  i-  definite." 

If  Mr.  Hughes  be  right,  it  is  to  be  feared  that, 
pen. line  ii,,.  inevitable  but  prohabl)  far  distant 
struggle  hetwecn  East  and  West,  we  are  crnell) 
destined  to  be  in  constant  antagonism  with  our 
Teutonic  neighbours.  The  skin-deep  veneer  ot 
civilisation  having  been  stripped  from  them,  wc 
ale  made  aware  that  their  instill  ts,  at  bottom, 
are  mere  primitive  than  ours;  being  receptive. 
systematic,  and  almost  su]  erinteIHgcnt.  this  makes 
them  all  the  mole  dangerous  as  a  people     because, 
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in  many  ways  they  are  ruthless  where  we  are  apt 
to  be  considerate."  The  streak  of  altruism  which 
runs  through  our  composition  will  bo  a  distinct 
hindrance  to  us  in  the  struggle  of  the  future — 
inevitable  because  competition  is  the  essence  of 
progress- — so  that  if  we  are  to  counteract  its 
adverse  influence,  we  must  sharpen  our  intelligence 
to  the  utmost. 

When  the  present  conflict  on  the  field  of  battle 
is  at  an  end,  we  shall  be  called  upon  to  face  a 
more  enduring  and  difficult  struggle  m  the  fields  of 
industry  and  commerce.  The  race  will  be  neither 
to  the  swift  nor  to  the  strong  so  much  as  it  will 
be  to  the  intelligent  and  the  persevering. 

Fuel,  as  the  source  of  mechanic  power,  if  not 
the  chief,  will  obviously  lie  one  great  factor  in  the 
struggle.  We  have  long  been  told  that  our  fuel 
supplies  will  suffice  us  for  but  few  centuries. 
Should  supplies  be  still  available  in  Central 
Europe  when  ours  are  exhausted,  our  position  must 
be  a  sorry  one.  If,  therefore,  we  can  look  forward 
and  desire  to  retard  our  downfall,  we  must  seek  to 
conserve  our  supplies  of  fuel  to  the  utmost  farthing 
of  value.  Meanwhile,  it  would  seem  that  we  have 
it  in  our  power  at  least  to  halve  our  present  coal 
bill  by  improving  the  methods  of  using  fuel. 

I -ut    little    argument    should    be    necessary    to 

l-'-commend  so  self-evident  a   proposition  as  that 

I   have  pcsed  in   my  title — if '  it  be  not   already 

•pted    as    proved,    no    further   argument    tha"t 

might  Lip  advanced  will  make  it,  acceptable. 

Our  policy  hitherto  has  been  one  of  drift — of 
wait  and  see,  a  self -condemnatory  phrase,  because 
those  who  wait  to  see,  never  having  seen,  never 
will  see.  The  question  is — are  we  ever  to  be  too 
late  in  dealing  with  Fuel  and  Power  Problems  ? 
If  we  never  acquire  and  display  the  gift  of  insight, 
if  we  do  not  now  realise  that  we  must  organise  all 
our  forces  in  dealing  with  such  problems  and 
subject  them  to  comprehensive  treatment,  the 
solution  cannot  be  otherwise  than  partial  and  un- 
satisfactory. "The  Times."  only  a  few  days  . 
printed  an  account  of  a  speech  by  a  Bavarian 
Prince,  and  in  doing  so  provided  it  with  the  proud 
heading.  "  We  are  prepared  for  everything."  Can 
we  say  that  we  are  prepared  for  anything  ?  I 
fear  not. 

The  question  is  :  Can  we  overcome  our  innate 
deficiencies  and  be  practical — in  other  words,  apply 
the  ry  to  its  utmost  limits  and  be  seized  bv  and  act 
in  accordance  with  the  spirit  of  our  times,  tin- 
spirit  of  progress.  To  use  eloquent  words  put 
into  the  mouth  of  Cromwell  by  Lowell,  it  is  clear. 
that— 

New  times  demand  new  measures  and  new  men  ; 
The  world  advances  and  in  time  outgrows 
The  laws  that  in  cur  fathers'  days  were  best  ; 
And  doubt  less  after  us  some  purer  scheme 
Will  be  shaped  out  by  wiser  men  than  we. 
Made  wiser  by  the  steady  growth  of  truth. 

Our  time  is  one  that  calls  fcr  earnest  deeds. 

When,  several  months  ago,  I  undertook  to  Intro- 
duce the  present  discussion  here,  I  was  not  aware 
that  this  is  the  most  sinful  town  of  consequence 
in  the  kingdom — the  most  sinful  in  its  Fuel  and 
Power  policy  or  rather  in  its  lack  of  a  policy  worth 
calling  one.  I  say  this  having  learnt  recently 
that  several  important  firms  in  the  town  are 
spending  large  sums  on  the  installation  of  electric 
power  plant — because  the  Corporation,  which  has 
the  monopoly,  declines  to  supply  electric  current 
on  terms  other  than  those  it  wrings  from  the 
ordinary  small  user  who  consumes  only  the 
equivalent  of  a  few  candles  a  day — 3id  per  unit 
for  light  and  ljd.  per  unit  for  power. 

What  is  of  more  consequence,  you  have  the 
distinction.  I  believe,  of  being  the  worst  serve, 1 
city  in  the  kingdom.     This  is  clearly  brought  out 


in  Table  I.,  in  which  figures  are  given  for  all  the 
towns  where  ten  million  units  or  more  are  gener- 
ated per  annum. 

Table  I. 


Town. 

Total 
Selling             units  in 
price.                millions. 

Aberdeen      

% 

0-58 
0-68 
0-56 
0-64 
0-t',7 

0-61 
0-94 
0-56 

0-51 
0-65 

0-78 
0-40 
0-59 
0-56 
1-04 
0-79 
0-42 
0-29 
0-60 
0-61 
0-55 

% 

1-28 
1-16 
1-13 
1-11 
1-44 
0-89 

% 

10-46 

Belfast 

Birmingham     

19-03 

73-76 

i^-74 

13-5 

20-25 

Huddersfield    

Hull 

1-75                  17-87 
1-07                B8-83 
1-03                 14-20 
1-28                 11-07 
1-31                10-5 
1-44                 12-9 
1-00                  4  4-7.1 

1-02                117-92 
1-78                 12-86 

Sheffield       

0-97 
0-66 
1-08 
0-88 

1-00 

"3-3 

West  Ham 

15-05 
35-64 

13-12 

Although  close  to  a  colliery,  your  coal  costs 
are  higher  than  those  of  other  towns  in  the  district 
of  far  smaller  output,  no  better  nor  worse  situated 
than  you  are  (Table  II.). 

Table  II. 


Town. 

Coal 

costs. 

Oil, 
etc 

Total            Units 
costs.         generated. 

Loughborough  . . 

Long  Eaton 

Chesterfield    

Kettering   

Lincoln  

Mansfield    

Nottingham   

Of                               Of 

/o                       /o 
0-_'s               0-03 
0-31                0-02 
0-56               0-02 
0-23                 nil 
0-33               0-03 
0-34               0-04 
0-26               002 
0-28               0-07 
0-39               0-06 

% 

0-78 
0-72 
1-05 
0-65 
1-06 
0-87 
0-75 
0-81 
1-04 

% 

1,300,000 
8,000.000 
1,100,000 
3,500,000 
1,750,000 
1,890,000 
2,300,000 
1,600,000 
12,860,000 

You  also  compare  most  unfavourably  with  other 
towns  in  electrical  costs  and  the  number  of  units 
sold  per  head  of  the  population  (Table III.). 

Table  III. 

Electrical  Costs. 


Works 

Units 

Aver- 

Units 

Finan- 

Town. 

costs. 

gener- 

age 

sold  per 

cial 

ated. 

price. 

head. 

results. 

% 

mill. 

% 

Stalybridge    

0-29 

18 

0-63 

178 

+  £4,171 

Coventry    

0-33 

20 

0-89 

16i 

+  22,455 

0-36 

4:s 

0-91 

62 

+  12.171 

0-38 

10 

0-69 

154 

+     2,038 

Sheffield      

0-42 

44 

0-97 

70 

Keighley     

0-49 

5 

0-86 

102 

+    1,025 

0-54 

8 

0-91 

146 

-     4.430 

West  Ham     .... 

0-61 

35 

0-86 

99 

8,852 

Average  .... 

0-427 

23 

0-84 

121-5 

Nottingham   .... 

1-04 

13 

1-78 

27 

+£13400 

°'o  Difference 

144 

110 

450 

I  am  told  that  the  heat  lost  in  v  in  at. 

the  general  Lng  station  would  keep  the  (own  warm. 

But  I  have  no  desire  to  pillory  your  town.  It  i^ 
entirely  an  accident  that  I  happened  to  light  on  you 
as  a  crying  example  of  the  need  of  reform   and 
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especially  of  a  national  policy  to  influence  the 
public  treatment  of  grave  problems  such  as  those 
before  us. 


Action  must  be  taken  if  we  are  to  move  forward 
as  a  nation.  Seme  lew  of  us  must  apply  the  spur 
so  sharply  that  it  be  felt  and  responded  to. 

The  spur  I  wish  to  apply  is  that  of  a  Centra] 
Fuel  and  Power  Hoard.  The  first  duty  of  such  a 
board  would  be  to  take  stock  of  our  national 
requirements  and  resources  and  to  excogitate  a 
pi' 1I1, -\  of  meeting  the  former  while  utilising  the 
latter  in  the  most  scientific  and  economical  manner 
possible. 

Without  such  a  Central  Board  and  a.  National 
Policy,  it  will  be  impossible  to  overcome  tie 
\ested  interests  by  which  the  path  of  progress  is 
now  blocked ;  also  to  avoid  the  colossal  waste  of 
money  and  the  still  worse  delays  that  will  be 
■ntaile  1  if  ignorance  and  the  lawyers  are  allowed 
to  intervene  at  every  step.  If  we  are  to  save  our- 
selves, short  and  summary  methods  must  be  used, 
our  national  position  being  at  stake. 

You  have  coal  at  your  doors  but  you  make  no 
proper  use  of  it ;  you  do  not  for  one  moment  ap- 
preciate its  value — what  is  in  it,  what  can  be  made 
of  it.  Why  is  it  not  used  scientifically  or  eco- 
nomically ;  do  your  schools  allow  your  children 
ever  to  learn  anything  of  consequence  about  it 
— if  they  did,  would  not  housemaids  and  others 
know  how  to  light  fires ;  why  is  no  organised 
connexion  established  between  commerce,  coal 
gas  and  electricity  in  your  district ;  why  are  you 
not  provided  with  smokeless  fuel ;  why  are  you 
wasting  so  many  good  things  which  might  be 
won  from  the  coal  you  burn  if  it  were  used 
rationally  ?  These  are  questions  which  the  public 
should  ask  at  elections — questions  which  they 
should  insist  on  having  answered  by  deeds  not 
words.  If  a  town  or  two  took  such  a  line  of  action, 
our  country  might  be  saved. 


If  an  example  be  once  set,  it  will  spread  like  wild- 
fire among  the  ignorant,  particularly  if  the  order 
be  given  to  do  likewise  :  we  are  learning  every 
day  that  we  can  be  obedient  and  do  things  easily 
when  forced  by  circumstances. 

There  are  two  main  directions  in  which  we  must 
move — the  one  being  that  of  economy  and  con- 
servation of  our  resources,  the  other  that  of  public 
health  and  comfort ;  the  two  are  coincident,  in 
many  ways. 

It  is  well  known  that  our  methods  of  getting  coal 
are  in  many  respects  inefficient.  Prof.  Louis 
dealt,  with  this  question,  as  an  expert,  at  the  recent 
annual  meeting  of  our  Society. 

But  our  ways  of  using  coal  are  far  more  defective 
than  our  ways  of  getting  it.  The  discussion 
carried  on  in  the  Press  of  late  with  regard  to  dye- 
stul'I's  has  made  the  public  aware  of  the  special 
value  of  some  of  the  products  from  coal  but  owing 
to  the  rapid  improvement  and  wide  application 
ol  the  internal  combustion  engine  and  the  present 
shortage  of  liquid  fuel,  we  have  been  suddenly 
led  also  to  apprecial  e  I  he  need  we  are  in  of  develop- 
ing our  home  supplies  as  fully  as  possible  ;  large 
quantities  of  liquid  fuel  may  be  obtained  especially 
by  coking  coal  at  relatively  low  temperatures  anil 
we  cannot  well  escape  the  moral  obligation  we  are 
under  to  develop  this  source  of  supply  to  the 
utmost. 

It  appears  to  be  desirable,  from  every  point  of 
view,  to  submit  coal  to  a  preliminary  carboni- 
sation, as  not  only  the  liquid  products  are  of  \  alue 

but   the    gas  which   is    given    off   coin<  iili  lit  ly   is  of 

special  value   and  the  residual  coke  has  qualities 
which  eventually    must   make  it   a   nioi, •  popular 

fuel  than  any  other  at  our  disposal. 


It  is  uimeecssan  to  speak  at  length  of  the  \  alue 
Of  gas  as  a  fuel— if  is  dail\  becoming  more  popular 
with  the  public  and  is  also  being  more  and  more 
brought  into  use  in  manufacturing  operations, 
on  account  not  only  of  tin- ease  and  certaintj  with 
which  temperatures  can  be  regulated  but  bei  luse 
of  its  cleanliness  and  the  saving  of  labour  its  use 
entails.  Those  who  are  unacquainted  with  what 
can  lie  done  by  gas  should  visit  Wolverhampton  and 
some  of  the  other  towns  iii  the  South  Stafford!  hi 
district  supplied  by  the  Aloud  Gas  Co.  Over  1(1(1 
firms  are  now  supplied  by  this  company  and  are 
using  gas  with  complete  success  in  a  great,  variety 
of  operations.  We  need  only  to  develop  the 
firing  of  boilers  by  gas.  so  that  it  may  rank  in 
efficiency  and  simplicity  with  coal  firing,  under 
the  best  conditions,  to  make  Ibis  form  of  firing 
universally  preferred  the  saving  of  coal-transport 
costs  and  of  handling  ashes  would  be  very  con- 
siderable and  would  go  far  to  meet  the  cost  of 
producing  and  piping  the  gas  ;  the  greater  ease 
with  which  variations  in  the  load  factor  can  be 
met  when  gas  is  used  is  also  a  matter  of  no  slight 
importance. 

There  has  been  a  continuous  tendency  hitherto 
to  lower  rather  than  to  raise  the  quality  of  gas. 
It  will  be  necessary  to  reconsider  this  policy,  in 
view  of  the  fact  that  the  cost  both  to  producer 
and  consumer  and  also  the  dimensions  ot  the 
necessary  mains  vary  inversely  rather  than  directly 
with  the  quality.  The  following  figures  given  by 
Young  in  1900  may  be  quoted  by  way  of  illus- 
tration. 


At  point  of  Production. 

At  point  of  Distribution. 

Caloriflc 

Cost  of 

On-cost 

Total 

Cost 

Des- 

power 

Cost  to 

111(1,0(1(1 

charges 

cost  at 

price  to 

cription 

B.Th.U. 

produce 

B.Th.U. 

per 

point  of 

Con- 

0 

per 

1, 

in 

1,000 

distri- 

sumer of 

gas. 

J, 000 

(11.  ft. 

cu.  ft. 

pence. 

cu.  ft. 

bution. 

100.000 
B.Th.U. 

d. 

d. 

d. 

d. 

d. 

Water 

gas  .. 

300,000           4 

1-33 

20 

24 

8-00 

Coal  gas 

600,000         12 

200 

20 

32 

5-S3 

Cannel 

gas  .. 

900,000         24 

2-66 

20 

44 

4-88 

It  would  obviously  pay  to  deliver  benzene 
vapour  alone,  if  this  were  practicable.  I  have 
always  myself  advocated  the  supply  of  a  rich 
rather  than  of  a  poor  gas.  The  point  is  of  import- 
ance, because  in  coking  coal  at  a  relatively  low 
temperature,  the  gas  produced — say  from  5000  to 
6000  cubic  feet  per  ton — is  of  high  calorific  power. 

Until  gas  heating  appliances  are  more  developed 
and  the  whole  subject  has  been  placed  upon  a 
proper  scientific  basis,  it  will  be  premature  to 
come  to  any  final  conclusion  with  regard  to  the 
quality  of  supply  that  is  most  desirable  :  probably 
it  will  be  found  to  vary  as  the  possibilities  in 
different  districts  and  the  requirements  vary. 

The  problem  which  most  nearly  concerns  the 
general  public,  at  the  moment .  is  that  of  coking 
coal  so  as  to  produce  a  satisfactory  smokeless  fuel 
— such  a  fuel  cannot  be  much  longer  withheld. 
The  gas  engineer  lias  been  the  main  cause  of  delay 
and  his  primary  fault  ist  hat  he  has  almost  advisedly 
neglected  the  chemical  side  of  the  in. : 
Being,  as  a  rule,  brought  up  in  the  wori 
saturated  with  the  prejudices  of  past,  generations. 

he  lias  had  but  one  object  in  view  the  produ*  ti"n 
of  the  maximum  volume  of  gas  per  t"ii  of  coal 
carbonised:    the  coke  produced  under  such  con* 

ditions  is  necessarily  a  hard  one  which  burns  with 

difficulty;    unfortunately  tin-   technical   journaU 

have  systematically  written  down  all  at t ,  nipts  to 
produce   a    soft    coke    suitable    for    general    con- 
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sumption.  AU  the  coking  plants  in  operation  in 
the  country  have  been  designed  either  by  Belgians 
or  Germans  and  not  a  few  are  of  foreign  con- 
struction. There  is  no  reason  why  we  should  not 
do  such  work  entirely  ourselves  but  the  problems 
will  not  be  solved  until  chemist  and  engineer  are 
brought  into  fruitful  conjunction. 

lu  the  past,  attempts  to  produce  a  satisfactory 
smokeless  fuel  have  been  made  with  unfortunate 
results  but  I  am  satisfied  that  the  ultimate  verdict 
will  be  that  the  public  owe  much  to  those  who 
have  been  pioneers  in  the  cause.  The  late  Mr. 
Thomas  Parker,  a  well-known  electrical  engineer, 
one  of  the  first  in  the  field  in  that  industry,  was  a 
man  of  ideas  and  ideals.  He  conceived  the  idea 
of  producing  an  easily  combustible  smokeless  fuel  by 
carbonising  coal  at  a  low  temperature  and  was 
the  first  who  set  to  work  to  solve  the  problem — his 
labours,  so  far  as  they  went,  were  successful  but 
he  made  the  mistake  of  operating  in  small  iron 
retorts,  on  an  impossible  scale,  so  that  the  money 
spent  in  his  trials  was  practically  wasted,  except 
as  a  contribution  to  the  fund  of  knowledge  required 
in  such  an  industry.  Carried  forward  by  his 
enthusiasm,  a  number  of  men  supported  him  who 
were  quite  unacquainted  with  the  subject  and 
naturally  such  men  made  mistakes.  But  gradu- 
ally, taught  by  that  great  but  oftentimes  expensive 
master  experience,  they  mended  their  ways  and 
by  systematic  trial,  under  competent  supervision, 
have  gradually  evolved  a  satisfactory  process. 

A  plant  will  be  in  operation,  if  not  before  the 
year  closes,  at  the  very  beginning  of  next.  I  know 
its  details  and  have  no  doubt  as  to  the  ultimate 
success  of  the  enterprise.  The  ovens  carry  a  ton 
of  coal  apiece  and  the  charge  is  to  be  drawn  and 
renewed  every  eight  hours,  so  that  in  a  battery 
of  IS  ovens  fully  50  tons  will  be  coked  daily. 

My  own  strong  feeling  is  that  we  have  to  blame 
our  senseless  empirical  methods — our  general 
neglect  of  science  and  scorn  of  theory — rather 
than  the  extravagance  of  those  who  are  held  to 
have  wasted  large  sums  of  money  :  in  time  we 
shall  come  to  recognise  the  sacrifice  that  has  been 
made  and  be  grateful  that  there  are  some  en- 
thusiasts and  idealists  among  us  ;  in  the  absence 
of  science,  without  their  aid,  we  should  have  been 
nowhere.  It  will  be  felt  to  be  to  our  national  disgrace 
that  we  did  not  far  sooner  set  ourselves  the  task 
of  solving  the  problem  by  systematic  means,  at 
national  cost. 

The  process  of  low  temperature  carbonisation 
is  in  no  sense  on  its  trial — only  its  minuter  details 
are  in  course  of  evolution.  It  is  useless  to  say 
that  we  cannot  warrant  the  success  of  the  system 
— we  can.  Gas  making,  for  town  use,  has  long 
been  an  established  success,  although  its  by- 
products have  aways  been  treated  as  of  secondary 
importance.  Many  high  temperature  plants,  in 
which  coke  is  produced  as  primary  product  for 
use  in  metallurgical  operations,  are  now  estab- 
lished and  beehive  ovens  are  rapidly  being  sup- 
planted by  these  everywhere.  In  such  plants,  the 
by-products  are  systematically  recovered  but  by 
no  moans  to  the  extent  that  is  desirable — and  yet 
they  afford  large  profits.  The  low  temperature 
differs  from  the  high  temperature  process  mainly 
in  affording  a  fuel  which  is  suitable  for  general 
domestic  use — one  that  is  required  everywhere 
and  that  is  hound  to  meet  with  universal  favour 
when  put  upon  the  market  in  a  suitable  form  and 
supplied  regularly.  I  go  so  far  as  to  assert, 
therefore,  that  within  a  few  years  the  use  of  such 
fuel  will  be  made  compulsory,  if  only  because  it 
will  be  possible  to  abolish  the  smoke  nuisance  by 
using  it  in  place  of  coal. 

The  gas  given  off  at  low  temperatures,  though 
less  in  volume,  is  of  far  greater  calorific  power 
than  that  given  oil  in  producing  blast  furnace 
coke  but  the  richness  more  than  compensates 
for  the  lack  of  volume  :    it  will  bear  dilution  with 


2-5  volumes  of  producer-gas  before  it  is  reduced 
to  a  value  of  300  British  thermal  units.  It  is 
not  proposed  to  use  any  of  the  gas  in  carbonizing 
but  to  fire  the  ovens  with  producer-gas  made  from 
the  small  proportion  of  coke  breeze  obtained  in 
the  process  and  from  cheap  slack  and  washery 
refuse.  I  should  say  that  only  washed  coal  will 
be  carbonized,  in  order  to  produce  a  smokeless 
fuel  of  standard  calorific  value  and  low  average 
ash  content. 

A  200-ton  coking  plant  such  as  I  have  in  view 
is  expected  to  produce  daily,  for  outside  use, 
5,600,000  cubic  feet  of  gas  (300  B.Th.U.  calorific 
value)  and  124  tons  of  a  smokeless  easily-com- 
bustible coke.  The  amount  of  sulphate  of 
ammonia  obtainable  will  be  from  20—25  lbs.  per 
ton  of  coal  carbonized  ;  taking  into  account  that, 
made  from  the  producer  gas,  the  daily  output  of 
sulphate  should  be  nearly  four  tons. 

The  gas  will  be  scrubbed  to  remove  benzene  and 
similar  hydrocarbons. 

The  one  uncertain  asset  of  the  industry  will  be 
the  condensible  liquid  products,  as  the  use  of  some 
of  these  has  yet  to  be  developed  ;  but  this  asset 
is  an  adjustable  one,  as  their  character  may  be 
more  or  less  changed  by  secondary  treatment, 
if  not  directly,  by  varying  the  conditions  in  the 
upper  part  of  the  ovens. 

I  am  of  opinion,  however,  taking  into  account 
the  great  and  increasing  value  of  liquid  fuels,  that 
the  liquid  products  will  be  equal  if  not  superior 
in  value  to  those  produced  either  in  gas-making 
or  high  temperature  coking  plants. 

The  problems  of  coal  are  not  to  be  regarded 
only  from  an  economic  aspect,  all  important  though 
(his  be  ;  moral,  hygienic  and  political  considera- 
tions must  also  be  taken  into  account  in  deter- 
mining our  future  policy  and  action. 

Recent  Government  action  in  South  Wales  has 
at  least  called  attention  to  the  political  issues 
and  may  well  have  advanced  the  discussion  of  the 
question  of  ultimate  ownership.  The  question 
of  export  must  also  be  most  carefully  considered — 
instead  of  glorying  in  the  amount  sent  away,  we 
must  be  misers  to  the  last  degree  and  seek  to  make 
far  better  use  of  the  coal  ourselves,  if  possible, 
not  sell  our  British  birthright  without  thought  of 
consequence. 

Some  form  of  public  control  must  be  instituted 
to  compel  efficiency.  There  can  be  no  question 
that  our  present  wasteful  methods  of  getting  coal 
must  be  drastically  overhauled  and  all  waste 
prevented.  We  are  clearly  under  an  absolute 
moral  obligation  to  exercise  the  most  rigid  care 
and  economy  in  order  that  our  fuel  supplies  may 
be  conserved  as  long  as  possible.  On  this  account, 
the  utilisation  of  everything  in  or  producible  from 
coal  should  be  a  first  moral  charge  upon  our  nation  ; 
it  must  be  ordered,  at  no  distant  date,  that  no 
raw  bituminous  coal  shall  be  used  and  that  all  such 
coal  shall  be  first  carbonised  in  order  to  abstract 
the  volatile  matters.  As  much  of  the  residual 
coke  as  possible  must  be  gasified,  so  as  to  utilise 
the  nitrogen  and  recover  it  as  ammonia.  From 
the  last  point  of  view,  coal  which  is  not  carbonized 
for  by-products  should  be  regarded  as  coke  and 
gasified,  if  a  remunerative  amount  of  ammonia 
can  be  obtained  from  it. 

Gaseous  fuel  is  clearly  foreshadowed  on  many 
grounds  as  the  fuel  of  the  future  for  industrial 
purposes. 

Obviously,  to  develop  a  satisfactory  programme, 
it  will  be  necessary  to  consider  where  and  tor  u  '< 
purposes  power  will  chiefly  be  required — to  wh 
extent   it   will    bo    advisable   to    establish    power 
producing  centres  at  ihe  mines,   to  nt 

relatively  coal  an!  coko  shall  be  the  solid  fuels 
distributed  throughout  the  country. 

The  pit  mouth  in  future  should  he  something 
more  than  a  coal  dump — indeed  we  may  con- 
fidently look  forward  to  this  <  [ten  being  made  an 
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operative  industrial  centre  of  the  first  magnitude. 

We  have  to  foresee  the  electrification  of  some 
of  our  railways  and  the  provision  of  electric  power 
for  canal  use — a  step  of  some  urgency  in  view  of  the 
importance  of  cheap  carriage. 

Certain  coals  should  l>e  set  aside  for  definite 
purposes — for  example,  Durham  coal  perhaps 
for  the  production  of  metallurgical  coke.  The  l.est 
coking  coals  might  well  be  reserved  for  the  produc- 
tion of  smokeless  fuel  and  gas.  Each  large  town 
might  well  coke  as  much  coal  .is  would  be  needed 
to  produce  the  coke  required  locally  hy  domestic 
consumers — coke    being    the    more    bulky    article. 

the  carriage  of  coal  will  probably  be  more 
ei  onomical  than  thai  of  coke. 

On  hygienic   grounds,   the  use  of  smokeless  fuel 

is  to  be  regarded  as  of  primary  importance  and 
great  weight  must  be  given  to  this  consideration 
in  dealing  with  coking  processes.  So  much  lias 
been  said  on  smoke  abatement  so  little  done  to 
effect  improvement  -that  1  will  not  weary  you 
by  discussing  it  but  merely  say  thai  we  have  but 
to  make  up  our  minds  to  take  the  problem  in  hand  : 
we  know  that  it  can  be  solved  if  we  wish  to 
solve  it. 

Other  points  might  be  raised  hut  I  have  said 
more  than  enough,  I  trust,  to  justify  my  thesis 
that  the  establishment  of  a  National  Central  Fuel 
and  Power  Board,  with  full  authority,  at  the 
earliest  possible  date,  is  a  matter  of  Imperial 
consequence  and  must  be  advocated  in  <\  ery 
possible  way.      The  first  duty  of  the  Hoard  would 

be  t,.  devc  lop  and  establish  a  national  programme, 
while  carrying  forward  with  despatch  all  necessary 
experiments  which  would  conduce  to  the  rapid 
introduction  of  an  improved  practice. 

Finally,  let  me  repeat  the  proposition  that  coal 
should  be  made  to  pay  for  inquiries  relating  to 
coal — in  other  words,  1  would  urge  that  all  costs 
be  met  by  a  direct  tax  upon  coal  as  it  is  raised 
from  the  pit. 

I  q-i  IsSION. 

Mr.  Rollason  said  that  the  theory  put  forward 
that  all  coals  should  either  be  gasified  or  carbon- 
ised with  recover)'  of  their    by-products  was  based 

on  imperfect  knowledge  of  the  varying  physical 
and  other  properties  possessed  by  the  different 
scams  of  coal  which  determined  their  condition 
for  gasification  or  carbonisation  purposes.  During 
the  development  of  our  meat  national  industries 
the  engineers  responsible  had  been  able  to  select 
the  grade  and  quality  of  coal  best  suited  to  their 
requirements.  The  larger  grades  ami  best  qualities 
being  most  in  demand,  commanded  higher  prices 
than  the  lower  grades.       It    had   been   found  that 

He,.'  lower  grades  could  be  economically  used  for 
power  production  in  boiler  furnaces,  and  as  long 

as  there  was  an  ample  supply  prices  of  such  fuels 
would  remain  low.  By  this  method  all  coals 
raised    were    used    and    there    was    no    loss    of    fuel 

which  had  been  raised  to  the  surface,     it  was  by 

the  use  of  such  low-grade  coals  that  large  power- 
supply    companies    had    been    enabled    to    supply 

cheap  power.     To  .airy  out  the  proposals  made 

by      Professor      Armstrong      tin-      demand      would 

immediately  overtake  the  supply  ;  consequently 
.leap  power,  on  which  our  industries  depend, 
would  disappear.  The  proposals  did  not  aim  at 
lie-    reduction    of    the    cost     of    power,    but     at     the 

conservation  of  coal  and  the  prevention  of  smoke. 

Owing    to     the    losses    in    the      producer    plant     and 

retort,  when  gas  or  coke  was  used   for  firing  of 

there  could  not.  be  any  red 
in  the   tonnage  of   coal   used.     On  the  question 
of  smoke  the  largest  peri  entage  an.se  from  boiler 

furnaces     which     could     be     easily     overcome     bv 

secondary  means.  The  necessity  for  changing  our 
methods  for  the  generation  of  power  in  order 
I.,  prevent   Bmoke  therefore  ceased  to  exist.     ge 


had  found  that  by  the  addition  of  a  small  percent- 
age of  finely-ground  amorphous  sodium  carbonate 
to  all  boiler  Blacks,  the  hygroscopic  water  (contained 
in  the  coal)  was  separated  frnn  the  carbon,  and 
it  the  aii-  necessary  for  its  combustion  Were  present 
and  t  lie  draught  cegulat  ed,  the  whole  of  the  carbon 
content  of  the  fuel  was  consumed,  which  resulted 
in  an  economy  of  fuel  and  ail  absence  of  smoke. 

For  gasification  purposes  on  the  lines  proposed,  . 

coals  low  in  hydrogen  with  a  high  nitrogen  content 
were    required.     For    carbonisation    purposes,    in 

Order   to    produce   a  smokeless    fuel    with   a   low    ash 

content,  the  best  quality  of  coking  coals,  high  in 
volatile  matter  with  a  low-  oxygen  content,  and 
low  in  ash.  was  necessary.  As  these  classes  of 
cais  were  already  scarce  and  dear,  a nd  every 
Known  seam  of  such  coals  was   being  worked  at 

the    present,    time,    there    would    not     be    suffici    ui 

available  to  carry  out  the  proposals  of  Professor 

Ig,  if  SUch  Were  adopted. 

Professor  Hipping  said  that,  even  an  ordinary 

households  could  not  fail  to  be  struck  with  the 
enormous  wast,-  of  fuel  which  went  on  in  houses, 
and  which  bad  gone  on  since  coal  was  burnt. 

Councillor  Atkky  said  that  he  believed  thai 
some  very  strong  and  urgent  measures  were 
necessary  in  order  to  wake  up  the  people  of  this 
country  to  the  importance  of  the  subject.  'Pin- 
point of  view  from  which  he  regarded  it  was  one 
as  affecting  the  latest  form  Ol  motor  traction  in 
I  his  ci  mnl  ry.  To-day  it  was  realised  t  hat  even  from 
the  point  of  view  of  defence  a  supply  of  mot  *I 
fuel  was  one  of  the  absolute  needs  of  warfare. 
Naturally  the  point  of  viewfiom  which  heiegarded 
it  was  one  as  affecting  the  latest  torm  of  motor 
traction  in  this  country.      To-day  we  realised  that 

even  from  the  point  of  view  of  defence  a  supply 
of  motor  fuel  was  one  of  the  absolute  needs  of 
warfare.  We  did  not  regard  war  as  the  principal 
thing  to  live  for,  but  it  was  evident,  he  tho 
bo  most  people  to-day  that  a  supply  of  liquid  motor 
fuel  Was  absolutely 'essential  for  our  progress  in 
times  of  peace.  \nd  that  was  the  problem  which 
really  faced  us  and  which  gave  Professor  Arm- 
strong's lecture  such  outstanding  importance. 
The  position  at  the  present  time,  from  the  national 
point    of    view,    was   that    we   had    to   depend    upon 

ships  to  bring  to  this  country  practically  every 
gallon  of  liquid  motor  fuel  that  was  necessary  for 
transport  purposes  in  this  country;  and  when 
one  realised,  and  saw,  the  enormous  use  that  motor 
traction  was  to  our  everyday  lite  ;  when  one  saw 
how  it  had  come  to  be  the  means  by  which  our  v  er\ 
bread  was  brought  to  our  doors,  both  literally   and 

figuratively,  then  he  thought  (hoy  were  bound  to 
realise  that  the  problem  of  motor  traction  was 
probably  as  great  a  one  as  we  had  to  face. 

He  entirely  agreed  with  the  sentiments  which 
had  crept  into  the  lecturer's  paper  where  he  had 
said  that  if  we  were  to  survive  and  justify  out 
position  among  the  nations  of  the  world  we  must 
combine  in  future  the  theorist  and  t  he  scientist  with 
the  commercial  or  business  man  who  would 
translate  his  theories  into  practical  use  and 
benefit. 

lb-  .lid  not   venture  to  hope  for  very  much  from 

any  Government,  but  certainly  the  one  that  had 

now  been  formed  started  a  new  era  inasmuch  as  U 
hail  moulded  into  itself  men  who  were  not 
politicians  but  were  business  people.  That  cer- 
tainly gave  them  reason  to  hope,  and  he  ventured 

to  think  that  lectures  of  this  character,  il  properlj 

taken  to  heart,  and  realised,  would  provide  those 
business  men  with  tie-  necessary  force  that  should 
translate  the  COmmonsense  that  they  had  leard 
that  night  into  t  he  prart  ical  polil  ics  ol  to-morrow, 
lie    hoped    that     before    they    left    that     night    it 

might     be     possible    to    take    soi letinite     line 

wherebv    all  thev    had  heard   might    be   brought   to 
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practical  effect.  He  spoke  particularly  in  regard 
♦  1 i  what  he  ventured  to  say  was  the  most  important 
industry  in  this  country  to-day,  and  which  in  time 
to  come  would  be  the  greatest  and  of  the  utmost 
ser>  ire  to  mankind.  That  industry  required  fuel 
that  was  now  being  wasted  in  the  atmosphere — 
t  hat  was  being  absolutely  thrown  away  in  reckless 
fashion. 

Mr.  i'l.T.ETT  said  that  there  was  no  doubt  that  a 
combination  of  gas  and  electrical  and  coal  com- 
in  would  have  to  be  found.  If  the  author's 
proposal  was  feasible,  why  should  not  a  gas  depart- 
ment In-  put  down  fi>  produce  coke  which  could  be 
burnt  in  the  electric  light  station  and  at  the  same  time 
also  produce  chemicals  ?  Was  it  commercially 
possible  to  put  down  a  plant  consuming  something 
like,  say,  5000  tons  of  coal  per  annum  where  there 
< 1  emand  for  steam  for  generat  ing  power",  gas 
for  furnaces,  benzol,  and  a  certain  amount  of  ci  ike  ': 
As  an  elect  ri  i  -a  1  engineer,  he  agreed  that  the  electrical 
power  station  was  absolutely  out  of  date,  ineffi- 
i  i.ut.  and  costly.  The  power  station  of  Notting- 
ham was  placed  in  the  wrong  position  of  the  to\*  n, 
almost  at  the  highest  part  of  the  town.  Then, 
again,  the  plant  was  run  very  largely  non-con- 
densing,  and  consequently  one-third  >>f  the  steam 
was  blowing  away  up  the  chimney  to  waste.  The 
generators  and  engines  were  excellent  in  their 
way.  no  doubt,  but  absolutely  out  of  date  at  the 
present  time  as  far  as  steam  consumption  was 
concerned.  The  water  was  being  bought  from 
the  water  department,  he  supposed  at  the  recog- 
nised rate.  Could  it  be  wondered  that  the  cost 
was  so  much  higher  than  in  other  towns  ;  that  the 
a  ial  consumption  was  50%  more  than  it  ought  to  be, 
and  the  total  cost60%more?  Then,  again,  the  plant 
had  a  capacity  ot  12,000  kilowatts,  and  was 
producing  about  half  the  output  that  other  large 
towns  were  getting  for  the  same  size  plant,  and  the 
electricity  was  sold  at  a  far  higher  rate. 

ilrs.  Atkey  suggested  that  some  pressure 
might  be  brought  to  bear  upon  builders  to  stop  the 
installation  of  the  present  expensive  and  frightfully 
wasteful  domestic  kitchen  stoves.  When  she 
went  to  t he  house  she  now  lived  in  three  years  ago 
the  kitchen  stove  that  was  then  installed — tier 
cook  had  told  her — took  three  buckets  of  coal  to 
get  it  to  a  proper  heat.  The  one  she  had  now  was 
an  American  stove,  which  took  less  than  half  a 
bucket  of  coal  :  it  did  not  need  frequently  re- 
plenishing, and  there  was  very  little  smoke.  And 
what  would  appeal  to  those  who  had  to  pay  the 
bill,  the  cost  of  the  installation  of  the  stove,  which 
svas  the  heaviest  expense,  had  been  paid  in  one 
year  by  what  the  stove  had  saved  in  fuel,  leaving 
the  benefit  of  the  economy  for  years  to  come. 

Mr.  Carb  said  that  unless  they,  as  citizens. 
used  .'Very  means  in  their  power  to  get  action 
taken,  the  old  state  of  laissez  iairr  would  be  certain 
to  continue.  England  was  bleeding  away  its 
power  by  wasting  fuel  which  would  help,  if'  con- 
served, to  i  ontinue  the  supremacy  of  this  countrj 
for  centuries  longer  than  it  could  continue  unle 
they  took  to  heart  such  teaching  as  Professor 
Armsl  rung's.  Therefore  he  hoped  that  the3  would 
bring  this  subject  before  the  Town  Council  and 
upon  having  the  matter  threshed  out: 
too,  upon  having  the  fuel  which  was  utilised 

for  the   township,  as  well  :is  that    which   was  used 

in  private  con  umption,  dealt    with  economically 
and  profitably. 

Mr.    Kdc.coMHi:  asked  whether  this  matter  had 

been    idi  fed    altogel  her    I  n  >m    t  he    fix 

standpoint  ':  He  was  connected  with  a  railway 
company  where  a  lot  of  coal  was  used  Eorstat 
boilers  especially  and  for  electrical  generation, 
and  they  found  it  always  paid  to  get  coal  of  the 
lowest  trades,  wasting  the  by-products,  to  gel 
the  ste.-iiii  pather  than  coke  at  three  or  four  times 
the    price.     In    regard    to    the    question    of    the 


carbonisation  of  fuel,  the  way  in  which  Professor 
-\jmstrong  might  help  them  would  be  in  the 
direction  of  some  method  of  grading  coals.  They 
had  tried  many  grades  of  coal  and  found  nothing 
but  trouble  with  most  of  them— -difficulties  in  the 
producers  themselves.  The  quality  caused  various 
troubles.  The  difficulty  with  coke  was  that  the 
fire  became  very  hard  and  not  broken  up  and  in 
that  way  they  got  high  temperatures  and  the 
formation  of  a  tremendous  lot  of  slag.  They  had 
found  in  many  cases  a  great  improvement  by 
mixing  coals.  Smudge  coal  simply  slagged  up 
the  whole  stoker,  but  by  a  judicious  mixing  of 
low-grade  fuels  they  got  satisfactory  results  in 
their  furnaces.  At  one  time  they  used  to  have  a 
lot  of  steam  coming  away  from"  steam  hammers 
and  machines  of  that  sort,  but  now  they  had  put 
in  a  pipe  to  convey  all  this  to  an  exhaust  steam 
turbine.  They  would  like  to  know  how  it  was 
possible  to  get  hold  of  a  proper  or  simple  set  of 
rules  as  to  the  best  way  of  dealing  with  these  fuels. 
At  the  present  time  he  was  trying  to  rei 
sulphate  of  ammonia,  but  could  not  get  more  than 
35  lb.  per  ton.  He  thought  it  was  a  question  of 
the  temperature  at  which  they  gasified  the  coal. 

Mr.  Pulsford  reminded  the  meeting  thai  there 
was  already  in  existence — and  had  been  in  exis- 
tence for  many  years — a  Royal  Commission  to  deal 
with  this  matter.  There  was  also  now  in  existence 
the  British  Association  Fuel  Commit  tic  for  dealing 
particularly  with  this  matter.  He  hoped  that  the 
resolution  which  was  to  be  proposed  would  result 
in  the  inauguration  of  some  association  which 
woidd  deal  very  vigorously  with  the  matter. 
l»rofessor  J.  S.  S.  Brame,  lecturing  at  the  Royal 
Naval  College  on  December  1st,  said  that  in  1913. 
when  there  were  many  labour  troubles  in  the  coal 
areas  ot  the  United  Kingdom,  of  the  287,430,473 
tons  of  coal  raised  the  amount  that  was  retained 
for  home  consumption  was  187.000,000  tons, 
leaving  98,430,473  tons  of  coal  which  were  ex- 
ported from  this  country.  That  was  more  than 
33 \%  of  coal  exported  and  upwards  of  60%  only 
consumed  at  home.  He  further  stated  that 
within  the  next  50  years  or  100  years  thesituation  in 
the  collieries  of  this  country  would  be  such  that 
coal  would  be  immeasurably  dearer  than  it  was 
to-day.  Now  that  brought  very  vividly  forward 
a  question  that  was  really  of  national  interest. 
Manufacturers  could  not  possibly  produce  unless 
they  had  cheap  fuel.  Our  industries  would,  un- 
doubtedly, much  more  quickly  than  many  appre- 
ciated, be  very  seriously  handicapped.  There 
were  three  great  coal -producing  countries — the 
United  States  of  America.  Germany,  and  our  own. 
The  United  States  retained  for  home  consumption 
90%  of  the  coal  got;  Germany  retained  75%, 
and  the  United  Kingdom  67%.  The  reserve 
in  the  United  Kingdom  in  relation  to  the  coal 
areas  is  0-14  %,  in  Germany  004  %,  and  the  United 
States  0-13%.  He  urgently  suggested  that  a. 
tax  for  research  should  be  placed  upon  the  coal 
exported   from   this    country. 

Mr.   Wilkie  said   that  a   magnificent    piei 
industrial  research  had  been  carried  out  in  Ger- 
many  with   a    view   commercially   to   c b 

hydrogen  and  nitrogen  for  the  production  oi 
ammonia.  In  the  normal  course  of  events,  had 
the  Kuropean  war  not  taken  place,  shortly  after- 
wards, this  country  would  be  faced  with  competi- 
tion in  natural  sulphate  of  ammonia  audits  syn- 

I  hetic  product .      The  research  was  Of  fundamental 

importance  and  enormous  difjficulties   bad   to   be 
■  >\  en  ome.  but  even  then  t  he 
be   carried    out    under   such   stringent    conditions 
thai   it  was  l>\    no  n  an  ea.s\   operation.      Bui 

in  this  country  nature  had  given  us  the  raw 
material  crude  coal— which  effected  this  com- 
bination for  us.  anyhow  by  heat,  it  gave  us  sulphate 
of    ammonia.     By    manufacturing    gas    this    was 
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saved,  and  coincidentally  the  pollution  ol  our 
town  atmosphere  and  at  the  same  time  harmful 
(■Herts  upon  the  people  were  prevented.  England 
had  been  the  greatest,  or  at.  least  one  of  the 
greatest,  producers  of  phenol,  and  we  produced 
the  substance  and  foolishly,  he  thought,  gave 
all  this  \  a  1  liable  material  to  tin  ( Germans  who  were 
able  absolutely  to  rule  the  markets  of  the  world. 
Consequently  they  had  not  only  bought  tie-  crude 

material    and    controlled    the    phenol    market    and 

the  benzol  market,  but  they  could  force  down  the 
price,  and  in  other  ways  make  tlie  benzol  market 
impracticable,  allowing  us   in  this  eountrj    very 

little  benzol  indeed.  It  was  incumbent  upon 
every  one  to  make  up  his  mind  thai  this  chemical 
deficiency  of  mil's  must  he  remedied  in  the  future, 
and  he  hoped  engineers,  colliery  owners,  and 
colliery  managers  would  view  the  idea  of  this  treat- 
ment   of  fuel  with   the  greatest  sympathy.     No 

doubt    these    changes    would    cost    even   producers 

and  large  consu rs  of  coal  temporary  incon- 
venience, and  it  would  l>e  wonderful  if  any  legis- 
lative action  which  disturbed  the  established 
procedure  of  years  did  not  dislocate  arrangements 
which  had  accompanied  previous  usage,  but  he 
mil  forward  a  strong  plea  for  everybody  to  help 
forward  this  work  as  much  as  they  could. 

Professor  Armstrong,  replying,  said  that  Mr. 
\tkey  had  drawn  attention  to  the  fundamental 
issue  which  was  before  us.  It  was  a  moral  issue 
really  the  utilisation  of  our  coat  fuel  so  as  to  gel 
not  merely  heat  from  il  directly  but  also  the  liquid 
materials  which  nowadays  were  really  of  more 
importance  to  us  even  than  solid  fuel.  Liquid 
fuels,  used  in  internal  combustion  engines,  were 
having  a  great  effect  on  the  war     on  under  water 

war  and  to  a  considerable  extent  also  on  above- 
land  w:-.r.  We  must  have  such  fuel  aid  the  way  to 
get  il  was  to  take  it  away  from  coal.  Mr.  Rollason 
bad  left  that  point  out  of  account  altogether,  he 
thought.  Many  things  had  to  be  found  out  but 
what  he  wanted  to  insist  upon  was  that  we  had 
passed  the  experimental  stage  so  far  as  tin-  pro- 
duction of  coke  was  concerned,  i.e.,  smokeless  find. 
We  had  only  got  to  settle  details.  The  principle 
was  settled.  lie  thought  it  would  be  shown  within 
the  next  few  months — the  next  year  probably- 
t  hat  the  matter  was  practically  settled.  It  was 
not  a  subject  for  .small-scale  invest  igat  ion.  Re 
search  in  the  ordinary  laboratory  sense  was  quite 
a  secondary  matter.  It  was  large-scale  practical 
work  that  was  required  and  that  was  being  -tarted 
in  Yorkshire:  it  would  lie  started  also  directly 
that  it  bad  been  declared  a  success  in  other  dis- 
tricts and  then  there  would  be  co-operation  be- 
tween the  eoal  pit,  the  coking  plant,  the  gas  lite. 
the  production  of  electricity  and  the  production  of 

various  by-products  -  all  these  various  industries 
tvould  be  brought  into  association  as  far  as  possible 
on  the  very  best  lines.  lie  could  not  imagine  that 
in  the  near  future  theie  would  be  many  cases  of 
individual  use  of  any  considerable  quant  it  v  of  fuel. 
\  larger  amount  of  w  ork  would  be  i  lone  by  elect  lie 
current .  a  larger  amount  of  gas  would  be  Supplied  ; 

it-  would  not  be  desirable  to  have  relatively  small- 
scale  plants  at  work,  which,  of  course,  were  neces- 
sarily more  or  less  inefficient.  In  regard  to  the 
domestic  difficulty,  there  was  no  doubt  thai  the 
builder  was  one  of  the  chief  sinners.     We  bad 

need  of  experimental  work  from  that  point  of 
view  also:  there  ought  to  be  special  regulations. 
The  borough  surveyor  was  not  unfertile  in  sug- 
gestions for  putting  down  drains  and  for  building 
walls  of  a  certain  thickness  :    there  was  no  re.i-.on 

why  we  should  not  have  proper  kitcheners  installed 

in  a  house  and  important  economies  effected  in  the 
consumption  of  fuel.  There  were- vcrj  man]  such 
problems  which  touched  the  public  at  everj  point, 
in  which  there  were  a  large  number  of  couth,  ting 

interests.       At  the  present   time  it   was  essential 


to  develop  a  practical  policj  :  therefore  we  should 
have  some  body  of  men  called  together,  a  small 
executive,  who  would  bring  the  various  opinions 
in  this  country  to  hear  on  the  problem'-  and  work 
them  out  in  their  various  details.  Naturally  this 
will  be  a  slow  process  but  it  should  bring  about  a 
practical   result    and    a   totally   different    condition 

of   tilings   from   tl ne   existing   at    the   present 

moment.  From  that  point  of  view,  if  possible, 
we  should  carry  the  matter  forward  and  get  the 
Government  to  make  it  a  public  question  without 
delay  ;  take  it  up  as  a  matter  of  public  necessitj 
and  arrange  that  it  should  be  threshed  out  as 
thoroughly  as  possible. 

Mr.  Ralph  Batics.  President  of  the  Nottingham 
Society  of  Kngineers,  spoke  as  representing  the 
iron  and  steel  industries,  which  were  undoubtedly 
amongst  the  greatest  sinners  as  regards  the 
v.  ast  age  of  fuel.  They  consumed  it  in  large  quantities 
in  blast  furnaces  andstei  1  furnaces  and  steam  i»  lilera 
counted  by  the  score.  Remedies  had  been  men- 
tioned,  and    difficulties  also   had    I n   dealt    with 

by    Professor    Armstrong.     The    difficulties    were 

largely  the,-,'.  First,  there  was  the  waste  that 
was  taking  place  in  those  works  which  had  been 
established  for  anything  from  50  to  100  years 
plants  that  had  been  built  up  out  of  very  -pare 
capital  and  hardly  wrought  together.  It  was 
all  v.-rv  well  for  scientists  to  say:  "You  must 
sweep  these  away;  you  must  adopt  economical 
methods."  But  from  the  practical  point  of  view 
it  was  a  very  difficult  question  to  grapple  with. 
But  Professor  Armstrong  had  dealt  with  it  from  the 

other  side — it  must  be  dealt  with  in  large  units. 
The  manufacturer  could  not  put  in  costly  plant 
for  the  economy  of  fuel,  but  to  deal  with  it  from  a 
large  centre  was  the  only  solution  that  was  prac- 
ticable lor  tie-  future,  and  undoubtedly  it  would 
be   done. 

Tin:  Resolution. 
He  then  moved  the  following  resolution: — 
"That  it  is  imperative,  without  delay,  by 
public  effort-  and  legislative  action,  to  promote 
the  development  of  a  comprehensive  national 
policy  to  govern  the  use  of  our  fuel  supplies,  as 
the  sol.'  sources  oi  beat  and  power,  so  that  they 
may  lie  used  with  greatest  effect,  with  utmost 
economy,  and  without  creating  nuisance,  for  the 
general  good  of  the  country." 

Mr.  PENTECOST,  in  seconding  the  resolution,  said 
that,  as  a  manufacturer,  along  with  many  others. 
he  had  suffered  from  the  reluctance  of  tin'  City 
Corporation  to  connect  up  electric  power  to  his 
works.  On  four  occasions,  at  any  rate,  he  had 
approached  the  city  Corporation  to  get  the  power 
connected  up,  but  there  had  been  so  many  con- 
ditions and  difficulties  and  excessive  financial 
responsibilities  put  before  him  that-  he  had  had 
to  give  up  the  idea.  But  when  they  got  power 
and  heat  in  the  way  Professor  Armstrong  had 
suggested,  it  would  remove  a  good  deal  of  the 
anxieties  and  troubles  of  ordinary  manufacturers 
and  make  manufactures  much  i  leaner  and  easier. 

The  Chairman  put  the  resolution  to  the  meeting 

and  it  was  carried  unanimous] v . 


Sydney  Section. 


Meeting  held  at  Sydney  on  Wednesday,  15th  Novem- 
ber, 1918. 


Mi:.    II.    B.    SMITH    IN    THE   ril  Vlli. 


COMPARATIVE    TESTS    WITH     MANGROVE 

AND    WATTLE    HARKS. 
BY    P.    A.    OOOMBS,    P.    AI.COCK,    AND    A.    STELLTNO, 

The  mangrove  harks  are  now  being  used  in  large 
quantities    by    tanners    who   are    producing    sole- 
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leather.  These  barks  have  a  very  high  tannin 
value  and  very  large  supplies  are  available  for  the 
production  of  leather. 

In  a  previous  paper*  we  gave  the  tannin  values 
of  some  Australian  mangrove  barks.  After  exam- 
ining the  mangrove  trees  in  Cairns  and  Cooktown 
districts,  North  Queensland,  we  found  that  Rhizo- 
phora  mucronata  represents  fully  75%  of  the  trees 
suitable  for  stripping,  the  remainder  consisting 
largely  of  Brugiera  gymnorrhiza  and  Ceriops  con- 
doll  eana.  For  commercial  reasons  strippers  are  not 
likely  to  take  the  bark  from  the  different  species 
and  keep  each  one  in  a  special  grade.  The  above 
three  speciesf  grow  in  a  very  mixed  state  and 
buyers  can  assume  that  bark  from  these  districts 
consists  of  an  excess  of  R.  mucronata  and  small 
varying  proportions  B.  gymnorrhiza  and  C.  con- 
dolleana.  The  majority  of  the  mangrove  bark 
from  German  East  AfricaJ  is  also  taken  from  the 
above  three  species. 

We  have  used  the  commercial  mangrove  bark 
for  our  tanning  experiments,  and  B.  gymnorrhiza. 
R.  mucronata,  and  C.  condolleana  were  examined 
by  the  aid  of  the  usual  qualitative  tests. 

The  colour  and  precipitation  tests  gave  results 
which  did  not  differ  from  those  described  by 
other  workers  for  mangrove  bark.  The  solubility 
tests  for  mangrove  tannins  have  not  received  a 
great  deal  of  attention  from  'leather  chemists, 
and  the  results  given  for  these  tannins  may  have 
been  obtained  from  one  or  a  mixture  of  the 
genera  which  are  described  as  mangroves. 

The  following  values  have  been  given§  for 
mangrove  : — Ethyl  acetate  figure,  0  to  5  ;  alcohol 
figure,  0  to  5,  and  gallic  acid  value  0-68. 

These  differ  to  a  certain  extent  when  compared 
wilb  our  results  shown  below. 


cular  aggregate.  Mallet  bark  tannins  also  have 
a  low  oxidation  value  (gallic  acid  value,  0-288) 
and  the  rate  of  penetration  is  slow. 

Recently  Bennett  (this  J.,  1914.  1182)  suggested 
certain  changes  in  the  I.A.L.T.C.  official  method 
for  estimating  tannins.  He  believes  that  the 
present  method  returns  a  high  percentage  of 
non-tans,  and  we  are  confronted  with  the  problem 
that  certain  substances  exist  which  are  tannins 
or  non-tannins  according  to  the  ratio,  within 
certain  limits,   between  hide-powder  and  tannin. 

The  non-tannins  have  a  low  oxidation  figure 
and  it  would  probably  throw  some  light  on  the 
subject  if  oxidation  figures  were  obtained  for 
tannins  and  non-tannins  from  one  sample  of 
bark  using  both  the  official  and  Bennett's  revised 
methods  for  estimating  the  tannin.  .Such  results 
would  show  if  the  substances  under  dispute  were 
akin  to  tannin  or  non-tannin,  and  we  might  get 
a  better  view  of  the  value  of  the  gallic  acid  figure. 

The  leather-forming  properties  of  mangrove 
barks  were  tested  by  an  experimental  process 
described  in  Collegium.* 

Two  duplicate  tests  were  carried  out  for  com- 
parative purposes,  and  wattle  bark  was  used  for 
tin'  standard  tannage.  The  mangrove  bark  has 
already  been  described  and  the  wattle  bark  was 
the  same  as  the  tanners  use  under  the  name  of 
Adelaide  bark  (Acacia  pycnantha). 

The  hide  is  cut  into  sections  of  equal  area  and 
numbered  as  shown  in  the  diagram.  The  sections 
are  approximately  1  ft.  9  in.  square  and  they  are 
soaked,  limed,  and  tanned  in  upright  vats  measur- 
ing 2  ft.  x  2  ft.  x  din.  Two  sections  are  sus- 
pended in  each  vat  and  about  32  litres  of  liquor 
is   required  to   cover  them. 

The  sections  1  and  5,  2  and  6,  3  and  7,  and  4 


C.  condolleana. 

B.  mucronata. 

B.  gymnorrhiza.' 

Ethyl   acetate    figure   

Alcohol  figure 

Gallic   acid    value  

20  to  25 

0 

0-785,  0-738,  0-692,  0-657 

7 

0 

0-600,  0-595,  0-501,  0-479 

4 

11,    12.    24 

0-450,  0-385,  0-381,  0-359 

Procter  and  his  students  have  carried  out  a  con- 
siderable amount  of  work  in  connection  with  the 
oxidation  of  tannins  with  permanganate  and  the 
results  obtained  are  useful  as  qualitative  tests 
for  the  recognition  of  various  tannins.  He  gives 
the  gallic  acid  value  of  one  grm.  of  chestnut  tannin 
as  varying  between  0-56  and  0-00  and  of  valonia 
tannin  as  varying  between  0-55  and  003. 

These  variations  are  common  to  mangrove 
and  apparently  no  constant  figure  can  be  given 
which  represents  the  gallic  acid  value  of  these 
tannins.  The  gallic  acid  value  of  mangrove  tan- 
nins apparently  reaches  the  maximum  with 
C.  condolleana  and  the  minimum  with  B.  gymnor- 
rhiza. Procter  slates  that  the  phlobaphenes  or 
rods  are  probably  anhydrides  of  their  respective 
tannic  acids,  and  it  is  a  well-known  fact  that  the 
catechol  tannins  change  on  exposure  to  heat  or 
light,  from  a  medium  to  a  dark  red  colour.  This 
change  brings  about  a.  more  complicated  and  larger 
molecular  aggregate;  and  as  this  aggregate 
increases,  its  solubility  in  water  decreases,  until  it, 
finally  reaches  the  state  known  as  insoluble  reds 
or  phlobaphenes.  The  tannins  in  wattle  and 
mangrove  barks  appear  to  exist  as  variable 
molecular  aggregates  ranging  from  the  parent 
body,  or  unit  molecule,  to  the  insoluble  red  ; 
and  it  is  probable  thai  the  oxidation  values  would 
differ  for  the  unit  molecule  and  the  difficultly 
soluble  reds.  The  tannin  from  B.  gymnorrhiza  has 
a  low  oxidation  figure  and  probably  a  high  molc- 


*    Australian  Mangrove  Harks.     Leather  World. 
t  Specimens  identified  by  Dr.  J.  Shirley,  Brisbane. 
{See  Paessler.  Collegium,  1912;  this  J.,  1912,  446. 
tj  Leather  Chemists  Book,  Leeds  University. 


and  S  are  approximately  constant  in  area,  thick- 
ness (substance)  from  grain  to  flesh,  and  in  general 
structure. 

The  first  two  sections,  Nos.  1  and  5,  are  both 
soaked,  limed,  and  delimed  in  the  same  vat  at  the 
same  time  ;  therefore  temperature,  time,  and 
constituents  of  all  liquors  are  constant  for  these 
two  pieces  untU  they  reach  the  tan  liquors. 
Then  they  are  separated  and  No.  1  goes  into 
wattle-bark  liquors  and  No.  5  into  man- 
grove liquors.  Under  skilled  control  these  two 
sections  are  approximately  constant  until  they 
reach  the  tan  liquors,  and  then  if  any  variation 
occurs,  it  will  be  due  to  a  difference  either  in  tin- 
process  of  tanning  or  in  the  tanning  materials. 
In  this  experimental  work  the  tanning  process 
has  been  kept  approximately  constant  for  both 
duplicate  tests,  so  that  if  the  hide  sections  be 
constant  the  variations  can  be  traced  to  difference 
in  the  tan  liquors  (acidity,  non-tans,  etc.),  Or  in 
the  structure  of  the  tannin  molecule.  What  has 
been  said  of  No.  1  and  5  applies  also  to  the  groups 
Nos.  2  and  6,  3  and  7.  and  I  and  8,  but  it  is  hardly 
necessary  to  point  out  to  practical  men  that  X<>.  I 
will  differ  from  all  others  with  the  single  exception 
of  No.  5  section,  and  likewise  No.  4  will  differ  from 
all  except  No.  8  section. 

Sections  1  and  5,  and  2  and  0  were  used  for  the 
first  test  and  the  ot  he  i>  two  pairs  were  used  for  tin- 
second.  For  both,  the  soaking  occupied  two  days 
with  two  changes  of  water:  liming  seven  days 
in  one  fresh  lime  liquor  :  wash  pits  (alter  dehair- 
ing,   etc.)  two  days,   with   two   changes  of   water; 

•October  12th,  1916;  this  J.,  1916,  1028. 
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and    deliming,   one   hour   in   lactic   acid   solution 
(2  grins,  per  litre). 

The  tanning  process  was  continued  at  a  constant 
tannin  strength  for  liotli  tests. 

Aciditv  of  the  mangrove  liquors  for  both  tests 
is  higher  than  the  wattle  liquors,  and  one  might 
therefore  expert  the  mangrove  leather  to  fix  more 
tannin.  However,  we  are  now  carrying  out 
comparative  tests  for  the  value  of  acid  in  tan 
liquors  and  hope  to  discuss  this  point  at  a  future 
date.  The  variable  ratio  between  tannin  and 
specific  gravity  is  fully  demonstrated  in  both 
tannages.  The  wattle  tannins  penetrated  the 
hide  quicker  than  the  mangrove  tannins. 

The  figures  for  the  tanning  pro<  ess  shov  a  small 
irregularity  due  to  the  process  of  extracting  the 
tannin  from  the  hark.  We  were  extracting 
tannin  from  tie-  bark  at  irregular  intervals 
liquors  had  a  short  time  for  exposure  to  fermenta- 
tion. The  amount  of  difficultly  soluble  tannins 
was  low  for  these  tan  Liquors,  and  these  conditions 
might  adversely  afEecl  the  percentage  of  <om- 
bined  tannins. 

First  test. 


SECTIONS    2    AND    ."> 

Sections  i       b  i 

.Mangrove  bark  liquors. 

Wattle  bar] 

Barko- 

Lime 

Barko-          Lime 

Days. 

Tannin. 

nieter. 

water. 

meter.           water. 

grms. 

per  litre. 

c.c. 

c  c. 

-> 

16-64 

8-2° 

2-6 

:•:              i-s 

4 

24-96 

12-3° 

3-9 

1  l-r.               2-J 

6 

85-66 

is-n 

4-7 

17-0°               1-4 

8 

47-6 

24-3" 

9-4 

24-1° 

5-9 

10 

67-0 

32.6° 

11-3 

32-7° 

20 

9C-5S 

47-3° 

8-7 

45-4° 

8-4 

29 

111* 

62-0° 

150 

62-2° 

8-0 

Second  test. 


SECTIONS    4    AND    7. 

Mangrove  bark  liquors. 


SECTIONS  3  ADD   8. 
Wattle  bark  liquors. 


Barko- 

Lime 

Barko- 

Lime 

Days. 

Tannin. 

mcter. 

water. 

meter. 

water. 

grms. 

per  litre. 

c.c. 

c.c. 

o 

17-86 

8-7  ' 

3-8 

93° 

2-8 

5 

26-8 

13-3" 

5-6 

139° 

1-2 

6 

39-86 

18-7° 

8-2 

17-6* 

;.•:; 

8 

47-31 

:-n 

9-0 

•■>->■  4» 

.VI 

10 

63-63 

31-3° 

Ll-2 

32  - 

5-8 

19 

88-75 

44-8° 

12-8 

448° 

28 

117-06 

60-0° 

15-3 

62  1° 

9-6 

Sections  1.  -,  5,  and  li  were  taken  from  the  tan 
liquors  and  suspended  in  water  for  two  hours, 
drained  overnight,  scoured  on  the  grain,  oiled, 
and   then   finished   as  sole-leather.      Sections  :!.   -1. 

7.  and  s  were  washed  in  water  and  allowed  to  dry. 


The  following  are  results  obtained  bj  w< 
each  section  alter  it  was  taken  out  of  the  various 
tan  liquors.  The  pelt  weight  is  taken  at  LOO  and 
the  percentage  increase  is  added  to  that  figure. 
It  will  be  noted  that  the  increase  is  higher  with  the 
mangrove    tannage,    bul    the    increase    for    both 

ee   is  lower  than  the  amount   representing 
combined  tannins,  and  therefore  we   can  assume 

■  the  bide  takes  up  tannin  water  is  expelled. 

II  <•;<////  gained  during  tanning  process 


Diagram  of  Ox-Hide. 

These  sections  did  not  receive  any  oil.  The  dry 
rolled  sections  were  what  tanners  call  "  firm 
but  not  hard.  The  mangrove  leather  was  a  bright 
clean  red  colour.  The  dry  unrolled  mangrove- 
tanned  sections  were  not  inclined  to  a  brittle  grain, 
so  that  scouring  is  not  a  necessary  factor  in  the 
finishing  process. 

The  analytical  results  are  worked  out  on  a  leather 
free  from  fat.  The  sum  of  water,  total  solubles, 
combined  tannin,  and  hide-suhstance  is  100%. 
The  non-tannins  are  very  low.  suggesting  that  the 
total  solubles  include  free  tannin  which  was  origin- 
ally combined  tannin.  Total  solubles  were  ex- 
tracted from  the  leather  shavings  at  a  temperature 
of  45°  t'.  The  time  for  extraction  was  three 
hours.  Previous  experiments  with  pine  and 
wattle  barks  show  that  the  degree  of  tannage  is 
low  for  these  mangrove  and  wattle  tests.  This 
difference  is  partially  explained  by  the  fact  that 
we    used    a    thicker    hide    for    this    experiment; 

Another  matter  would    he  the  age  of   the  leather. 

For  the  pine  bark  experiment  the  leather  was  not 
analysed   until  ten  months  after  it    was  removed 
from    the    tan    liquors,   but    for  this  experi 
the    same    work    was    all    completed    within    one 


1 
w 

5. 
M. 

6. 
W. 

2. 
M. 

3. 
W. 

7. 
M. 

8. 

w. 

VI 

100 
104-6 

IM7-C'. 

lio-i 

111-4) 

ii -J-:. 

1 

11  Ml 

I1S-0 

114-1 

100 
L02 

lo.v;i 

111-3 
111-7 

100 

102-1 

105-1 

loc'.-l 
109-1 
111-0 
113-4 

114-1 

100 

103-4 

L06-1 

110-7 
112-8 

113-1 
113-7 
108-4 

100 

108-4 
111-3 

llrt-7 
117-2 
117-7 
109-8 

100 
104-  ■ 
109-2 

112-1 

1IT.-2 
L16-8 
117-2 
108-3 

loll 
102-8 

112-2 

1141 

1I6'.I 

1  l7-."> 

1 18-2 

line-'." 
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month.  It  has  been  proved*  that  the  catechol 
tannins,  both  free  and  combined,  are  gradually 
changing  in  the  air-dried  leather.  Probably  this 
change  adversely  affects  the  solubility  of  these 
substances  and  the  natural  result  would  be  a  lower 
figure  for  total  solubles.  When  leather  is  place.] 
in  water  at  45  C.  it  apparently  releases  a  certain 
amount  of  combined  tannin,  so  that,  omitting 
bloom  and  reds,  a  final  and  approximately  constant 
figure  might  be  obained  for  mangrove  tannins. 
We  carried  out  a  second  extraction  for  Sections 
4  and  8,  and  the  usual  standard  process  was  re- 
peated daily  for  four  days.  The  results  obtained 
brought  the  degree  of  tannage  down  to  32-7  for 
mangrove  and  31-8  for  wattle  ;  after  several  days 
the  mangrove  (in  water  18°  C.)  was  still  giving 
up  a  little  colouring  matter,  and  it  seems  probable 
that  under  these  conditions  we  could  have  reached 
30  as  a  final  figure  for  both  tannages. 

The  stability  of  the  combination  of  hide 
substance  and  tannin,  as  shown  by  the  degree 
of  tannage,  varies  to  a  considerable  extent  aci  ord 
ing  to  the  process  of  extraction,  etc.  We  tools 
four  pieces  out  of  each  section,  when  sampling 
for  analysis,  and  the  samples  from  the  two  sections 
in  each  group  were  in  the  same  water  bath  during 
the  process  of  extraction  ;  so  that  the  results 
show  differences  between  the  two  sections  of 
any  one  group  under  approximately  constant 
conditions.  We  have  to  compare  results  from 
leather  shavings  with  results  from  leather  ground 
in  a  mill.t  and  if  higher  total  solubles  were  obtained 
from  the  latter  then  it  would  appear  as  if  these 
tannins  produce  a  very  unstable  leather.  How- 
ever, we  recognise  that  ive  must  carry  out  more 
experiments  in  connection  with  this  problem  of 
extraction. 

From  a  commercial  standpoint  the  leather 
weight  returns  calculated  on  the  pelt  and  green- 
salted  weights  are  all  in  favour  of  mangrove. 


Sections. 

3. 

7. 

8. 

4. 

Wattle. 

Mangrove. 

Wattle. 

Mangrove. 

Air-diied  leather 

19-0 

19-7 

18-5 

18-9 

l  Minute    

51-1 

54.9 

49-0 

47-2 

I         „       

63-7 

56-4 

64-9 

62-4 

1        

74-3 

65-3 

77-'.! 

73-3 

1        .,       

83-7 

72-6 

89-9 

83-1 

1        „       

90-o 

79-6 

97-9 

90-S 

1        .,        

94-0 

83-3 

103-9 

97-8 

1        

96-3 

86-6 

110-0 

101-1 

97-1 

ss-7 

114-7 

105-1 

'211          

98-9 

91-0 

120-7 

108-7 

13  Hours     

103-1 

94-1 

129-1 

U3-9 

32 

108-6 

99-2 

137-7 

120-7 

If  t,  is  thr  percentage  of  water  absorbed  by  a 
leather  containing  a  small  amount  of  water  solubles, 
t..  that  absorbed  by  a  leather  with  a  large  amount 
of  solubles,  and  t3  that  absorbed  by  a  rolled 
leather  with  a  large  amount  of  total  solubles,  then 


ti= 


100. 


w-  (x  +  m) 


100 


r+y  r+y 

where  w   =  weight  of  water  absorbed 
r     —  weight  of  leather, 
x    =  water  displaced  by  the  extra  amount 

of  solubles, 

y    =  weight  of  the  extra  amount  of  solubles. 

m  =  the    decrease    in    the    volume   of   air 

spaces    after   the    leather   has    been 

rolled. 

Another  factor  would  be  an   increased  amount 

of    insoluble    matter    such   as    combined    tannin, 

bloom,  and  adulterants.      Let  t4  be  the  percentage 

of  water  absorbed  by  a  leather  with  a  large  amount 

of  solubles  and  an  excess  of  insoluble  matter,  then 


t4= 


W        (X    !    1) 

r+y+u' 


100 


1st  Test. 


2nd  Test. 


Section  numbers 
Tannage  

Water 

Total  solubles  

Non-tans  

Tannin 

Hide-substance 

Combined  tannin 
Degree  of  tannage    . . . 
Pelt  weight  -:  100 

Green  weight 
Leather  weight,     100 

Green  weight 
Leather weight      Mm 

Pelt  weight 
Ilile. substance  in  pelt 

Fats   

Ash 


1. 
W. 


5. 
M. 


6. 
W. 


M. 


3. 
W. 


7. 
M. 


8. 
W. 


4. 
M. 


14-00 

20-05 

3-11 

16-94 
43-84 
22-11 
.MM:; 

11G-9 

7ii-;j.") 

65-31 
28-63 

II-  Ml 


14-00 
17-31 
2-55 
14-76 
39-92 
28-77 
72-07 

119-9 

85-56 

71-35 
28-48 


14-00 
20-00 
3-24 
16-76 
42-59 
23-41 
54-97 

126-1 
80-87 

64-15 

27-32 
1-09 

ii-::.-, 


14-00 
19-52 
2-85 
16-67 
39-09 
27-39 
70-07 

122-6 
85-45 

69-73 

27-25 
1-53 

n-lii 


14-011 
16-54 
1-93 
14-61 
45-40 
24-06 
53-00 

118-7 
68-8 

57-91 

26-29 
n- in 
0-29 


14-00 

15-91 

1-36 

14-55 

::s-s:i 
31-20 
80-23 

126-0 
80-19 

63-60 

24-7:! 
Il-.il 
n-22 


14-00 
18-6 

2-26 
16-34 
44-71 
22-69 
50-75 

129-9 
63-84 

49-12 

21-97 
ii-:,- 
0-23 


14-00 

20-31 

1-89 

18-42 
40-:!.'! 
25-36 
62-88- 

126-8 
70-25 

55-S9 

22-::.: 
0-47 
0-20 


The  water-absorption  ie>t  was  carried  out  by 
placing  the  unrolled  sect  inn-,  in  water  for  various 
periods  as  shown  below.  The  leather  weight, 
calculated  free  from  water,  is  taken  at  100,  and 
i  he  water  absorbed  is  shown  as  a  percentage  <>n 
that  figure.  In  both  eases  the  mangrove  absorbed 
less  water  than  the  wattle  leather.  The  sum  of 
ihe  fixed  tannin  and  total  solubles  is  greater  with 
the   former  I  ban  with   the   latter,  and    therefore 

there    is    less    room     for    water    in    the    mangrove 

leather,    providing    other    conditions    are    equal 

for  hot  h  leal  hers. 


•  Report  ,,i  the  Committee  of  the  Sue.  i>f  Arts  en  Leather  tor 
Bookbinding;  this  .1  ,  1901,  819;    1602,  128. 
t  Leather  Industries  Laboratory  Book. 


where 

1  =  water  displaced  bj  excess  of  insoluble  matter, 
U     =  weight  of  the  excess  of  insoluble  matter. 
Leather,  like  wood,  contracts  or  swells  according 

to  the  moisture  content,  and  this  varies  with    t  lie 

different   tannages.       The    rate   at    which    water 
penetrates  the  leather  is  related  to  the  solubility 
of  the  substances  deposited  on  tie-  leather  ; 
Leather  adulterated   with    an    easihj    soluble   suli- 
stance,  like  glucose,  oilers  very  lit<  ace  to 

water  penet  rat  ion. 

The   tensile  strength   t est s  were   earned   out    by 
Mr.  If.  'I'.  Swain  at  the   Mechanical   Engineering 

Laboratory  of  Ihe  Nydne\   Tei  hnical  College.     Two 
pieces  were  cut   from  each  section  as  shown  on  the 
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diagram.     Mangrove  -Ja  and  wattle  8a  are  placed 

together  for  comparative  purposes,  as  they  differ 
only  in  the  harks  used  for  the  tanning  process. 
The  other  groups  are  shown  below,  the  results 
being  all  iu  favour  of  the  wattle  tannage. 

The   moisture   in   the   leathers   is  slightly   higher 

with  the  wattle,  ami  it  is  not  possible  to  set  the 
[our  sections  with  constant  percentage  of  water 
when  they  are  exposed  to  changeable  climatic 
conditions.      However,     the     difference     is     bolow 


Balderston*  has  described  a  machine  for  testing 
the  wear-resistance  of  sole-leather,  and  his  results 
show  that  the  loss  by  friction  is  at  the  minimum 

with  a  straight  chrome  and  the  maximum  with 
a  hemlock  tannage.  .Now  this  is  just  the  position 
one  would  expect  them  to  occupy  in  a  series  ol 
tests    for    tensile     strength.      Hani     leather    offers 

a  low  resistance  to  friction,  the  tensile  strength 
is  no  I  High,  l.ut  the  water  resistance  is  generally 
good. 


Tensile  strength  test. 


1st  Test. 

2nd  Test. 

3RD  Test. 

4th  Test. 

Wattle. 
3A. 

Mangrove 

7  A. 

Wattle. 
SB.- 

Mangrove. 
7B. 

Wattle, 

BA 

Mangrove. 
4A. 

Wattle. 
8B. 

Mangrove. 
4B. 

( Iriginal               ■  Breadth 

Stress  Id             ]  Total    

poun  i                Pel  BQuaxe  inch  . . 
Total  elongation,  % 
Time 

13-79 
1-5 

0-876 

980 

2560 

35-6 

12  min. 

12-82 

1-54 
.1  239 
0-368 
750 

31-9 
10  min. 

13-79 

!•;. 
0-25 

ii    ;     . 
1200 
3200 

:;:;■! 

12-82 

1-51 
0-240 
0-363 
920 

25  14 

11  min. 

1  1-2               12-6 
1-51                 1-49 
0-229            0-239 
0-346              0-848 
800                  650 

2:112              1884 

47-2 
1  ■   min.         1 in. 

13-2 

1-53 
a-256 

ii  390 

810 

2U77 

55-6 

16  min. 

12-6 
1-51 
0-289 

0-360 

7  10 

2055 

1  ",,,  and  this  amouni  will  probably  be  reduced  in 
future  experiment  s. 

The  leather  received  no  special  treatment    for 

this  work,  and  was  absolutely  tree  from  oil.  fat, 
el  ..  "(her  than  the  natural  fats  in  the  original 
hide.  The  pieces  tested  were  ni.t  i  ut  (Mil  of  the 
best  part  of  (he  hide  and  therefore  the  results 
obtained  have  no  value  outside  .if  this  experiment. 
\n  dyses  show  that  these  leathers  differ  after 
they  are  tanned,  and  therefore  the  results  ob- 
tained may  be  influenced  by  this.  The  tensile 
strength  of  each  section  is  at  the  maximum  in  the 
raw  bide,  where  the  physical  condition  is  all  that 
could  be  desired.  A  fibrous  structure  would  be 
at  its  maximum  tensile  strength  under  conditions 

which  allowed  the  weight  i<>  be  evenly  distributed 
between  all  the  libres.  The  other  extreme  would 
he  tinder  conditions  where  the  whole  of  the  weight 
was   on   a    few    libres    which    break,    and    then    I  he 

weight  is  thrown  on  another  small  portion  which 

breaks  als...  ami  the  result  must  be  a  low  value 
for  that  particular  test.  It  would  not  be  possible 
tu  place  all  the  weight  on  a  few  fibres  until  they 
break,  if  one  were  testing  a  strip  of  raw  hide, 
where  the  elastic  properties  ami  the  general 
structure  are  so  finely  balanced  that  a  strain  on 

any  group  of  libres  causes  them  to  stretch,  and 
then  the  weight  is  partially  taken  up  by  other 
fibres,  and  in  this  way  it  is  distributed  over  the 
whole  number  before  any  single  fibre  breaks. 
When  the  raw-hide  or  pelt  is  placed  in  tannin 
solutions,  the  physical  condition  is  changed.  It 
loses  to  a  certain  extent  iis  elastic  properties. 
The  semi-liquid  intercellular  substances  combine 
with  tannin  to  form  a  non-elastic  solid.  'The 
lil. res  contract  and  under  certain  conditions  they 
new    reach  a  brit  tie  slat .-. 

I  'ti.i  I  er  states  that  the  tensile  strength  decreases 
with  in.reas.il  amounts  of  fixed  tannin,  and  the 
same  could   be  said   of   those  water-solubles  which 

dry  like  tannin  extracts  to  a  hard  brittle  state. 
However,  the  variations  in  ii x.-<  1  tannin,  etc., 
and  their  influence  on  these  results  is  a  problem 
which  will  require  special  research.     If  all  other 

conditions    w.-r |iial    we    would    still    expect     a 

difference  in  tensile  strength  because  the  various 

tannins  could  combine  with  the  hides  in  equal 
proportions  by  weight,  and  \et  the  resulting 
leathers  would  differ  in  their  physical  properties. 
The  leather  witli  the  higher  tensile  strength  will 
probably  offer  the  greater  resistance  to  friction. 


We  do  not  claim  to  he  working  the  best  pro- 
cesses for  preparing  the  pelt  or  tanning  the  I  .-at  her. 

but  we  feel  certain  that  this  "(In.-  hide  experi- 
mental process  "  is  capable  of  giving  results  which 
should  enable  tanners  to  prove  the  value  of  a  great 
aumber  of  factors  such  as  various  tanning  materials, 
laying  away  in  bark,  acidity  of  liquors,  strong 
liquors,  time  for  tanning,  etc. 

Discussion. 
The  Chairman  asked  what  species  of  mangrove 
had  been  used  in  tin-  experiments. 

Mr.  A.  II.  llKTTMWN  said  that  leather  tanned 
with  mangrove  answered  well  for  the  soles  of 
hoots,  as  it  took  up  less  water,  and  so  resisted 
damp  better  than  when  tanned  with  wattle.  The 
dark  colour  given   by  mangrove  was  commonlj 

supposed  to  be  caused  by  "  loading."  and  there 
was  a  prejudice  against  colour. 

Mr.  A.  E.  STEPHEN  asked  if  there  was  am 
difference  in  the  tensile  strength  of  tanned  and 
green  hide. 

Mr.  It.  VY.  CHAJJUTNOB  drew  attention  to  the 
great  variation  in  total  solubles  from  the  propor- 
tion in  the  original  liquor,  lie  asked  what  had 
been  done  in  testing  the  tensile  strength  after 
soaking  at  45°  C. 

Mr.  Coombs,  in  reply,  said  that  Rhizophon 
predominated  in  the  Queensland  mangroves, 
but  it  was  impracticable  to  keep  the  different 
kinds  separate,  and  their  experiments  were  made 
with  the  ordinary  commercial  mixed  bark.  The 
sections  had  been  taken  from  the  hide,  and  the 
tests  made  in  such  a  way.  alternately,  to  guard 
against  any  possible  variation  in  the  right  and 
left  halves  of  the  hide,  though  he  did  not  think 
there  was  any  difference.  'Tensile  strength  ml 
at  its  maximum  when  the  hide  was  newly  off  tie 
animal,    but    the    hide    must     be    tanned    so    as    to 

preserve  it  from  decay,  even  at  the  cost  of  loss  of 
strength,  lie  had  made  no  experiments  on 
soaking  at    15'   I '. 

CIIEMU'A!,     i:\AMIXATION     OF     THE     OIL 
FROM  Till:  Al'STHALlAN  DUGONO. 

BY    R.    W.    CHAI.l.lNOK,    F.I.C,    AND    A.    H.    TENFOLD. 

The  dugongs  or  sea  cows  are  herbiverous 
mammals  found  inhabiting  the  shallow  hays  and 

See  this  J., 


•J.  Aiikt.  Leather  Them.  Assoc.,  1916,  11,  429. 
IMS,  '.'35. 
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creeks  of  the  Ked  Sea,  East  Coast  of  Africa, 
Ceylon,  Islands  of  the  Bay  of  Bengal,  Indo- 
Malayan  Archipelago,  and,  in  more  or  less  abund- 
ance, the  Queensland  Coast  of  Australia  from 
Moreton  Bay  on  the  South  throughout  the  Great 
Barrier  Reef  to  Torres  Strait  on  the  North,  being 
more  numerous  in  the  waters  of  Wide,  Hervey's, 
and  Kodd's  Bays  than  they  are  farther  south,  and 
although  they  "are  not  usually  observed  further 
south  than  Moreton  Bay,  instances  are  on  record 
of  them  having  been  seen  off  the  Tweed  and 
Richmond  Rivers.  The  finding  of  bones  of  the 
dugong  in  the  excavation  of  Shea's  Creek,  which 
runs  into  Botany  Bay,  by  Etheridge,  David,  and 
Grimshaw  (Journ.  Roy.  Soc.  N.S.W.,  XXX.,  158) 
indicates  that  the  animals  may  have  inhabited 
Australian  waters  much  further  south  than  they 
do  at  present. 

The  dugongs  are  usually  described  as  ungainly 
creatures  with  small  brains  and  very  limited 
intelligence,  hence  are  too  easily  captured  or 
destroyed,  and  in  consequence  are  now  somewhat 
thinned  in  numbers. 

Estimates  of  the  length  of  the  dugongs  vary 
considerably,  ranging  from  6  to  16  ft.,  and  even 
20  ft.  in  exceptional  cases  ;  but  the  average  for 
the  Australian  dugong  appears  to  be  from  8  to 
10  ft.  :  the  weight  is  4 — 6  cwt.  for  ordinary  speci- 
mens, and  from  10  to  12  cwt.  for  larger  animals. 
The  average  yield  of  oil  appears  to  approximate 
t  about  1  gallon  per  hundredweight  of  body- 
weight  of  dugong. 

The  dugongs  belong  to  J  he  natural  order 
Sirenia,  genus  Halicore,  to  which  also  belong  the 
Manatees,  which  in  some  respects  resemble  the 
dugongs  but  do  not  inhabit  the  same  waters. 

The  dugong  fishery  is  carried  on  in  Queensland 
at  Moreton,  Wide,  and  Hervey  bays,  but  not  very 
extensively,  and  principally  for  the  oil,  which  Ls 
obtained  from  the  blubber  situated  beneath  the 
hide  of  the  animals,  and  also  from  the  tad.  Other 
parts  are  also  utilised  to  some  extent.  The  hides 
are  cured,  the  tusks  sold,  and  the  bones,  which 
are  of  a  fine  and  hard  grain,  and  in  sp.  gr.  and 
appearance  approach  nearly  to  the  nature  of  ivory, 
are  also  utilised  in  various  ways.  The  flesh  is 
)  sidered  a  relishing  article  of  diet  ;  roasted  it 
has  the  flavour  of  pork  and  when  cured  the  flavour 
of  bacon,  and  has  been  exported  from  Queensland 
as  dugong  bacon  (R.  L.  Simmonds,  Annual  Food 
Products,  p.  130). 

The  demand  for  the  oil  is  somewhat  limited, 
and  according  to  a  communication  received  from 
the  Brisbane  Government  statistician,  only  400 
gallons  was  placed  locally  three  years  ago.  It  was 
supplied  to  the  chemical  firms  in  a  crude  state, 
and  by  them  refined  and  placed  upon  the  market 
as  a  medicinal  product.  Suppliers  of  od  at 
Traviston,  Queensland,  estimate  the  annual  collec- 
tion of  oil  at  present  at  about  600  gallons.  The 
price  of  the  oil  as  quoted  by  two  of  the  principal 
Sydney  drug  houses  is  28s.  and  22s.  Od.  per  gallon 
respectively. 

The  particular  sample  of  oil  which  is  the  subject 
of  this  investigation  was  obtained  directly  from 
(lie  lislieiy  at  Traviston,  Hervey's  Bay,  Queens- 
land, from  one  animal  measuring  8  feet  in  length 
and  6  Eeel  in  girth,  which  gave  3  gallons  of  oil. 
The  oil  is  obtained  from  the  blubber  by  allowing 
it  to  melt  in  the  sun's  rays,  and  we  understand 
that  this  is  the  usual  practice  at  this  place.  It  is 
of  a  pale  straw  tint,  clear  and  limpid,  and  almost 
odourless,  without,  pronounced  taste  and  quite  as 
palatable  as  olive  oil.  On  standing,  a  copious 
white  crystalline  deposit  separates  out  which  at 
winter  temperatures  renders  the  od  of  a  thick 
creamy  consistency.  It  was  found  that  the  solid 
redissohes  completely  at  a  temperature  of  36°  C, 
and  remains  in  solution  for  some  hours  even  when 
the  temperature  falls  below  20'  C.  The  white 
crystalline     deposit,     examined     microscopically. 


consists  of  innumerable  wheat-sheaf-like  bundles 
of  needle  crystals,  somewhat  like  beef  stearin 
when  crystallised  from  ether. 

The  principal  use  to  which  dugong  od  has  been 
put  appears  to  be  as  a  medicinal  oil.  Dr.  Hobbs, 
Health  Officer  of  Moreton  Bay,  Queensland,  about 
lit  years  ago  strongly  advocated  the  use  of  this 
od  for  wasting  diseases  and  lung  troubles,  and 
claimed  that  it  was  not  only  equal  to  cod  liver  od 
for  this  purpose  but  that  it  differed  from  the  latter 
in  being  sweet  and  palatable  and  free  from  the 
nauseousness  of  cod  fiver  od. 

In  the  Queensland  annexe  of  the  International 
Exhibition,  1872,  at  a  dinner  given  by  the  Agent- 
General  for  Queensland,  dugong  oil  successfully 
took  the  place  of  butter  and  lard  in  the  menu  for 
the  preparation  of  the  pastry  and  biscuits  (Pharm. 
Journ.,  III.,  3). 

In  Squire's  Companion  to  the  B.P.,  1916  Ed., 
p.,  563,  it  Ls  stated,  with  reference  to  this  oil  as  a 
substitute  for  cod  liver  od,  that  "  although 
recommended  at  one  time  as  not  being  disagree- 
able in  taste  it  does  not  now  possess  this  character." 
This  may  apply  to  a  sophisticated  sample,  but  the 
characters  of  our  sample  do  not  confirm  this 
statement. 

In  the  experimental  part  of  this  work  it  is  shown 
that  two  constituents  which  contribute  to  strong 
odour  and  taste  in  fish  and  marine  animal  oils 
are  present  only  in  almost  negligible  quantities  in 
dugong  od,  e.g.,  the  acidity,  calculated  as  oleic 
acid,  is  only  0'15  %  whilst  the  insoluble  polybro- 
mides  amount  only  to  0-77%  on  the  mixed  fatty 
acids,  or  0-69%  on  the  od. 

The  melting  point  determination  of  the  latter 
shows  that  it  is  at  least  an  octobromide  and 
possibly  a  small  amount  of  clupanodonic  acid  is 
present,  although  this  Ls  not  suggested  by  the 
odour  or  taste  of  the  oil,  and  moreover  from  a 
consideration  of  the  iodine  value  of  the  liquid 
acids  in  conjunction  with  the  amount  of  highly 
unsaturated  acid  indicated  by  the  percentage  of 
polybromide  obtained,  there  is  probably  an  acid 
present  which  is  more  unsaturated  than  clupano- 
donic acid.  According  to  J.  W.  Riedel  (J.  Chem. 
Soc,  1914,  106.  I.,  1123)  clupanodonic  acid  has  a 
fishy  smell  and  acquires  after  a  time  the  odour  of 
cod  liver  od.  It  is  a  characteristic  of  all  fish- 
liver  and  blubber  oils  and  is  the  constituent  by 
means  of  which  these  oils  are  at  present  recognised. 

The  complete  absence  of  fishy  odour  and  taste 
from  the  od  of  the  dugongs  Ls  undoubtedly  due 
to  the  vegetable  food  partaken  of  by  these  marine 
animals,  as  they  feed  entirely  upon  the  zostera- 
like  marine  grass  "  Posidonia  Ausiralis  "  and 
other  sea  weeds. 

The    colour    reaction    worked 
and  Jaffe  (Annali  Chim.  Appl., 
this  J.,  1914,  1061).  which  they 
the  oils  and  fats  of  marine  animals,   and  by  no 
others,  when  applied  to  dugong  oil  gives  a  negative 
result. 

Very  little  chemical  work  appears  to  have  been 
done  upon  dugong  oil,  and  in  those  instances 
where  constants  have  been  determined,  as  far  as 
can  be  ascertained,  no  mention  Ls  made  of  tin- 
source  from  which  the  sample  was  obtained.  The 
examination  was  carried  out  in  each  of  the  two 
instances,  mentioned  by  Iiewkowitsch  (Vol.  2, 
p.  466),  apparently  with  the  object  of  detecting 
adulteration  of  cod-liver  od. 

The  constants  published  by  E.  W.  Mann  (Chem. 
and  Drug.,  1903.  63,  939)  and  J.  F.  Iiverseege 
(Analyst,  1901,  211)  are  included  in  the  tabulated 
results  of  our  own  examination  of  the  oil  (Table  l.i 
and  it  will  he  noticed  that  we  differ  a  little  as  to 
specific  gravity,  free  acid,  and  unsaponifiablo 
matter. 

Experimental.  The  oil  was  submitted  to  exam- 
ination b\  the  standard  methods  and  gave  the 
results    indicated    in    the    subjoined    table.     The 


out  by  Tortelli 
1914,  2,  80  ;  see 
claim  is  given  by 
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unsapoiiiliable  matter  was  determined  by  the 
modified  in. thud  id'  Allen  and  Thomson  (Lew- 
kowitsch, 5th  Ed.,  1,  158). 


perature    <d    the    ether    used    to    dissolve    the    lead 

salts  of  the  liquid  acids.     The  yields  of  the  acids, 
after  deducting  0-6%  unsapoiiiliable  matter  (prob- 


Sp.gr. 
15-5°  C. 


index. 


Optica] 
rotation 
tube). 

Iodine 

Acid 
mgrms.   KOB 


,,  M   as 

oleic  acid. 


Saponification     Onsaponlfi- 

value.  able  n 

mgrms.  Ki' li  % 


Observers 


0-9161 

1-4628  at  SO 

-  0-21° 

61-26 

1  l(:iiiii. 

0-31 

0-15 

200-3 

0-61 

Cballinor  and 
Penfold. 

0-9203 

60-8°  at  25    1  . 

(butyro  refract.) 

— 

66-6 

4-7 

2-39 

197-5 

3-74 

Mann. 

n      1-4661 

0920 

— 0-1° 

5 

0-9 

Liverseege. 

The  slight  laevo-rotation  ol  the  oil  suggests  that 
the  unsaponifiable  matter  is  probably  cholesterol, 
more  especially  ascholesterol  ifpresenl  would  find  its 
way  into  the  liquid  acids  by  the  usual  methods  of 
separation  and  render  them  optically  active  also, 
which  is  in  accordance  with  our  observations. 

The  presence  or  absence  of  cholesterol  will  be 
confirmed  in  a.  second  c munication. 

The  mixed  fatty  acids.  The  mixed  fatty  acids 
were  separated  from  the  oil  by  the  usual  method 
(Lewkowitsch,  VoL  1.  110).  care  being  taken  to 
wash  the  fatty  acids  entirely  free  from  mineral 
acid  with  subsequent  drying  by  means  of  absorbent 


ably  cholesterol j  from  the  liquid  portion, 
with  their  iodine  values,  are  given  as  under: 


Percentage  found. 


Iodine  value. 


Liquid 

Solid  acids  . . 


94-45 
4-72 


For  the  further  examination  Of  these  acids.  40 
grains  of  the  mixed  fatty  acids  were  separated  by 
the  lead  salt-ether  method  of  Tortelli  and  Ruggeri 
(L'Orosi,  1000.  23,  109;  see  this  J.,  1900.  1043), 
the  results  being  shown  in  the  following  table  : — 


Table  II. 

Solid  and  liquid  acids. 


Acids. 

Refractive 
index. 

Optical 

rotation 

(2dcm.  tube). 

Melting  point. 

Neutralisation 

1  >liiie  value.          number. 

(mgrms.  KOH) 

Mean  molecular 
weight. 

Solid 1   1-4390  at  60°  C. 

Liquid    ..        1-4567  at  30°  C. 

-0--18  at 
23"  C. 

0-8911  60°/60°C. 
0-8782  60'  l\  5°  C. 
0-899U  15°/15°C. 

51°  C. 

I 
4-63                     207-49                      269-89 

92-58                    202-37                     276-7 

paper.  On  examination  by  the  standard  methods 
they  gave  the  following  results  : — 

Refractive  index  at  40°  C 1-4499 

Specific  gravity  40°/15o  C 0-8811 

40°/40°  C 0-8867 

Melting  point    35°— 36°  C. 

Solidifying  point 33°  C. 

Iodine  value    66-19 

Neutralisation  value    180-4 

Mean  molecular  weight  310-43 

Ether-insoluble  polybromlde   ii-77°,, 

The  ether-insoluble  polybroniide  was  prepared 
by  dissolving  the  mixed  fatty  acids  in  dry  ether 
to  a  10",,  solution,  running  in  dry  bromine  drop 
by  drop  from  a  finely  drawn-out  pipette,  and 
allowing  to  stand  for  several  hours.  After  filtering 
on  a  tared  filter-paper,  the  polybromide  was  washed 
well  With  cold  ether,  dried  at  OS  LOO  <'..  and 
weighed.      We  have  tried   various  modifications  of 

the  procedure  as  regards  temperature  <>i   bromin- 

ation  from  -  10°  C.  to  0  ('..  and  also  the  time  of 
standing  from  "•  I  i  -I  hours,  hid  these  variations 
had  no  effect  on  the  percentage  of  insoluble 
bromide  obtained  (see  I .e wkowitsch,  Vol.  1.  5th 
Ed.,  578;    Eibner  and  Muggenthaler's  experiments 

dealing     with     the    hex.i  hi  -omides     from     vegetable 

oils).     The   bromide  obtained   is  a   while  powder 

which  precipitates  in  :i  flocculenf  form,  and  turns 
slightly  grey  on  drying  at  LOO  0.  On  beating  it 
darkened  a  little  at  200  ('..  and  decomposed  at 
about  i!'Jn   C  .  which  indicates  thai  it  i--  the  octo- 

bromide  of  clupanodonic  acid  or  the  bromid i 

more  unsal  urated  acid. 

Separation  of  solid  and  liquid  acids.  The  process 
used  was  the  modified  Gusserow-Varrentrapp 
method  (Lewkowitsch,  !..  545  7),  particular 
attention    being   given   to   the   volume   and   tem- 


According  to  Lewkowitsch.  oleic  acid  has 
refractive  index.  1-4585  at  30°  C;  sp.gr.  0-89S  I  16") 
iodine  value,  90-07,  theory  92-3  for  chemic- 
ally pure  sample  ;  neutralisation  number,  198-0, 
and  mean  mol.  wt.,  282. 

A     determination     of     ether-insoluble     bromide 

from  the  Liquid  acid  gave  a  yield  of  0-97%. 

The  constants  found  for  the  liquid  acids  indicate 
that  oleic  acid  is  the  principal  constituent,  together 
with  a  small  amount  of  a  highly  unsaturated  acid  : 
further  particulars  of  this  wili  he  included  in  a 
second  communication  on  the  chemistry  of  dugong 

oil.  which  will  also  deal  with  the  soluble,  insoluble, 
and  volatile  acids,  and  other  points  of  interest 
which  bave  arisen  (hiring  this  investigation. 

In  conclusion  we  wish  to  express  our  .ippreeiat  ion 
of  the  care  taken  by  .Messrs.  Corser  and  Co.  of 
Maryborough,  Queensland,  in  securing  us  the  fresh 
and  authentic  sample  of  dugong  oil  and  for 
information  respecting  the  industry  at  Harvey's 
Bay.  Our  thanks  are  also  dm-  to  Messrs.  Baker 
and   Smith  of  the  Technological   .Museum.  Sydney. 

for  the  use  of  their  refractometer,  and  free  access 
to  t  hi-  library . 

This  in\  est  [gal  ion  was  carried  out   in  t  he  ( M'ganir 

Chemical    Laboratory    of    the    Sydnej     Technical 

College. 

DlSt    IsslclX. 

Mr.     \.     \.    RAMHAV   ask,-, I   what    time   had   I ii 

used  in  the  determination  of  the  iodine  valuer 
This  was  usually  .'i  hours,  but  sometime-  ii. 

Mr.    Ii.   ,1.  Smart  asked   if  the  fine  crystalline 

substance  obtained  on  cooling  bad  been  isolated. 
purified,  and  examined,  and  whether  anj  examin- 
ation  had    been   made  of   the   mixed    acids-' 
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Dr.  R.  K.  MrnpiiY  inquired  if  the  low  figures 
obtained  for  acidity  were  in  any  way  connected 
with  the  age  of  the  samples  and  whether  the 
acidity  increased  with  age  ? 

Mr.  N.  C.  Nash  pointed  out  that  the  acidity  of 
fats  might  be  considerably  modified  by  the  method 
of  preparation.  Fats  melted  in  the  sun,  which  he 
understood  was  the  practice  in  extracting  the 
dugong  oil  in  Queensland,  gave  low  acid  values, 
while  those  melted  in  a  digestor  under  pressure 
gave  high  values. 

Mr.  Challinor,  in  reply,  said  that  in  determining 
tin-  iodine  values  the  time  was  2  hours  in  all  cases. 
The  crystalline  substance  obtained  on  cooling  had 
not  yet  been  fully  examined,  but  was  now  being 
investigated,  as  well  as  the  mixed  acids.  The 
acidity  found  was  the  lowest  that  had  been 
reported,  and  in  their  experience  it  did  not  increase 
at  all  with  age. 

Mr.  Penfoi.d  added  that  they  had  made  alto- 
gether 10  or  12  determinations  of  acidity,  and  were 
sure  of  the  accuracy  of  their  results.  With  refer- 
ence to  a  suggestion  about,  hydrogenation,  there 
were  plenty  of  other  suitable  materials  available 
that  could  be  operated  on  more  cheaply. 


Communication. 


DETECTION    OF   HY/DROCY'ANIC    ACID. 

BY   DR.    GEORGE   W.    ANDEIISON. 

(Paper  read  before  a  meeting  of  the  Science  Circle, 
Ruhleben,  on  Jan.  5th.  1916.) 

Free  hydrocyanic  acid  or  its  alkali  compounds, 
even  when  present  in  very  small  quantity,  can 
be  detected  by  the  smell  of  bitter  almonds.  The 
acid  is  liberated  at  ordinary  temperatures  by 
weak  acids,  such  as  carbonic  acid,  hydrogen  sul- 
phide, tartaric  acid,  etc.,  and  this  property  is 
utilised  to  separate  it  from  mixtures.  The  usual 
procedure  is  to  pass  a  stream  of  carbon  dioxide 
through  the  solution  heated  to  50° — (i0°  C.,1 
collecting  the  hydrocyanic  acid  either  in  water  or 
in  alkali  hydroxide  solution.  By  thus  method 
only  poisonous  simple  and  double  cyanides,  e.g.. 
AgCN  or  AgCN.KCN,  are  decomposed,  complex 
compounds  such  as  ferrocyanides  and  thiocyanates 
being  unchanged  under  these  conditions.2 

In  the  series  of  experiments  described  below, 
which  were  carried  out  to  ascertain  the  sensitive- 
ness of  the  various  methods  for  the  detection  of 
hydrocyanic  acid,  solutions  of  potassium  cyanide 
(of  98-5  %  purity)  were  prepared  ranging  in  strength 
from  000001%  to  0-1%,  i.e.,  containing 
0-00000393  to  00393  grm.  ON  in  100  c.c.  For 
each  test  10  c.c.  rf  solution  was  employed,  and  all 
the  reagents  were  examined  and  found  to  be 
pure. 

Detection  of  hydrocyanic  acid  as  silver  cyanide. 
A  precipitate  of  silver  cyanide  is  formed  when 
silver  nitrate  solution  is  added  to  a  solution  of 
hydrocyanic  acid  <>r  an  alkali  cyanide  in  presence 
of  nitric  acid.  This  precipitate  is  easily  soluble 
in  excess  of  potassium  cyanide  or  in  ammonia. 
In  a  series  of  tests  of  this  reaction  made  with 
cyanide  solutions  of  different  strengths,  it  was 
found  that  in  a  001  %  solution  (0-00039  grm.  CN 
per  10  c.c.)  a  precipitate  is  formed,  but  with 
more  dilute  solutions  only  an  opalescence  is  pro- 
duced. The  limit  of  sensitiveness  is  reached  in  a 
0-0001  %  solution,  in  which  case  the  opalescence 
can  only  be  detected  against  a  black  background 
and  in  a  column  12  em.  in  height. 

A.  Link  and  I{.  Mockel8  recommend  that  the 
solution  to  be  tested  should  be  supersaturated 
with  ammonia,  before  the  addition  of  silver  nitrate 
and   nitric  acid.      The  author  tested  this  modifica- 


tion but  obtained  no  better  results.  In  fact  the 
addition  of  2  c.c.  of  10%  ammonia  solution  and  a 
corresponding  quantity  of  20  %  nitric  acid  greatly 
reduced  the  sensitiveness  of  the  reaction,  owing 
to  the  solubility  of  silver  cyanide  in  solutions  of 
ammonium  salts.  Excess  of  acid  must  also  be 
avoided,  but  excess  of  silver  nitrate  is  necessary  if 
the  maximum  sensitiveness  of  the  reaction  is 
desired. 

Detection  as  Prussian  blue.  The  Prussian  blue 
reaction  is  very  widely  used  for  the  detection  of 
hydrocyanic  acid.  According  to  Almen*,  two 
drops  of  a  ferrous-ferric  salt  solution  and  two 
drops  of  dilute  caustic  soda  solution  are  added 
to  2  c.c.  of  the  solution  to  be  tested  ;  after  five 
minutes  the  solution  is  acidified  with  hydro- 
chloric acid,  when  a  blue  precipitate  or  coloration 
will  appear  if  hydrocyanic  acid  is  present.  Excess 
of  alkali  and  of  acid  mast  be  avoided.  Some 
difference  of  opinion  exists  as  to  the  advisability 
of  boding  the  solution.  Link  and  Mockel6  recom- 
mend boiling,  especially  in  the  case  cf  we;'  k 
solutions,  whereas  Almen6  regards  it  as  unnecessary. 
The  present  author  has  found  that  boiling  is 
advantageous  in  that  it  accelerates  the  reaction. 

This  reaction  was  examined  for  sensitiveness, 
and  it  was  found  to  fail  when  less  than  0  000039 
grm.  CN  was  present  in  10  c.c,  i.e.,  at  concentra- 
tions lower  than  0  001%.  At  this  latter  concen- 
tration the  coloration  appeared  only  after  half  to 
one  hour. 

The  comparatively  low  sensitiveness  of  this 
reaction  suggested  the  possibility  that  the  con- 
version of  cyanide  to  ferrocyanide  was  incom- 
plete, and  tins  was  confirmed  by  a  test  with 
pure  ferrocyanide,  which  it  was  possible  to  detect 
at  dilutions  corresponding  to  0000024  grm.  CN. 

Detection  as  thiocyanate .  This  method  for  the 
detection  of  hydrocyanic  acid,  originally  proposed 
by  Liebig,  is  both  sensitive  and  reliable  ;  it  con- 
sists in  converting  the  hydrocyanic  acid  into 
thiocyanate  and  applying  the  ferric  chloride  test 
to  the  latter.  Link  and  Mockel  (loc.  cit.)  describe 
the  test  as  follows  :  To  the  aqueous  solution  of 
hydrocyanic  acid  or  alkali  cyanide  sufficient  yellow 
ammonium  sulphide  is  added  to  impart  a  yellow 
tint.  After  adding  a  few  drops  of  dilute  caustic 
soda  solution,  the  mixture  is  evaporated  to 
dryness  on  the  water  bath  and  the  residue  dis- 
solved in  water  with  the  addition  of  a  little  dilute 
hydrochloric  acid.  Addition  of  a  few  drops  of 
ferric  chloride  solution  produces  a  red  coloration, 
winch,  in  the  case  of  very  dilute  solutions,  may  not 
appear  for  some  time.  The  addition  of  hydro- 
chloric acid  is  necessary  to  destroy  thiosulphate 
which  is  produced  during  the  process.  The  follow- 
ing reactions  are  involved  : — 

KCN-|-(NII4)2S2=KCNS  +  (NH,)..S. 
6KOH+4(NH,),S,=K,S„03  +  4(NH))  S 
+  2K:,S+3HX>. 
3KCNS+FeCl3=Fe(l'NS):,  |  3KC1. 

In  a  series  of  tests  carried  out  according  to  the 
above  directions  it  was  found  that  when  0-00039 
grm.  CN  (001%)  or  more  is  present  in  10  c.c, 
a  deep  red  colour  appeared  which  became  lighter 
with  increasing  dilution,  finally  showing  a  fain! 
orange  tint.  The  limit  of  sensitiveness  is  reached 
with  a  00001  %  solution  (00000039  grm.  CN  per 
10  c.c).  The  reaction  may  be  conveniently  carried 
out  in  a  white  porcelain  basin. 

Detection  by  means  of  picric  acid.  <hi  adding 
to  a  solution  of  hydrocyanic  acid  or  an  alkali 
cyanide  a  cold  saturated  solution  of  picric  acid 
together  with  a  little  caustic  potash,  a  deep  red 
coloration  is  produced,  owing  to  tie-  formation 
of  potassium  isnpmpmate."  According  i<>  Dragen- 
dorlT8  the.  solution  should  be  kept  at  50  60  C, 
but  the  reaction  also  takes  place  al  ordinarj 
temperatures,  though  ••>  halt  t"  one  hour  max  be 
required  before  it   is  complete.    Aseriesof  tests  oi 
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this  reaction  showed  the  sensitiveness  to  be  limited] 

and  moreover  the  same  coloration  ma>  be  pro- 
duced by  impurities  in  the  acid  and  alkali  or  by 
mbstances,  e.g.,  sugar,  sulphur  dioxide, 
etc.'  \\  ii).  a  !i-l  %  solution  of  cyanide  (0  0039  gnn. 
ON  in  In  c.C.)  an  orange  i  olour  developed  after  half 
an  hour,  and  after  twelve  houi  n-red  ;  with 

a  0-01%  solution   an   orange  red  coloui 
after  six  hours  al  ordinary  temperature.  A  0  001% 
solution  Tailed  to  give  the  reaction  al  the  on  I  i  navy 
temperature,    1  ml    a   colour  developed   on   heating. 

This  method,  therefore,  cannot    be  rec mended. 

l),l..  of  guaiacol.   This  test,  known 

as  the  Schonbein-Pagenstecher  reaction,  is  the 
most  sensitive  for  the  detection  of  hydrocyanic 
arid,  and  is  carried  out,  according  to  Link  and 
Mockel  (loc.  i'il.),  as  follows  :- Filter  paper  is 
sa  I  united  w  it  h  a  1  ",,  alcoholic  solution  of  guaiacum 
resin  and  dried.  Immediately  before  the  test  the 
paper  is  moistened  with  a  §  "„  solution  of  copper 
sulphate.  When  the  paper  is  suspended  over 
strong  hydrocyanic  acid  solutions  it  immediately 
heroines    sky-blue.     More    dilute    solutions    are 

applied  tolhe  test  paper,  or  the  reagents  may  lie 
used  iii  solution.  The  coloration  is  not  caused 
by  the  hydrocyanic  acid  itself,  but  is  due  to  the 
oxidation  of  the  resin  by  oxygen  or  ozone 
developed  by  the  conversion  of  cupric  cyanide 
into  cuprous  cyanide.  The  following  equations 
are  given  by  Bauruert10  : — 

('uS04+2HCN=Cu(CN),,-rH,S04 
2('u((,N)„+H20=Cu.,(CN)2+2HCN+0    (Kobert). 
i;ru(<'N)2  +  3H:0=3Cu2(CN)2+6HCN+0,(Mohr). 

Tests  as  described  above  were  carried  out.  with 
test  paper  to  a  dilution  of  0-0001%,  but  for 
greater  dilutions  the  reagents  were  applied  in 
solution.  W.  M.iisel11  suggests  the  addition  of 
a  little  caustic  potash  to  the  solution  to  be  tested, 
the  whole  being  then  concentrated  on  a  water- 
bath.  The  concentrated  solution  is  acidified  with 
tartaric  acid  and  the  solutions  of  resin  and  copper 
sulphate  are  added.  By  means  of  this  modifica- 
tion, as  little  as  000000039  grm.  CN  in  10  c.c. 
(000001%  KCN)  can  be  detected,  according  to 
the  present  author's  tests.  A  01%  solution  of 
potassium  cyanide  gave  the  reaction  with  the 
test  paper  immediately  and  a  001  %  solution 
in  a  few  minutes.  Solutions  as  dilute  as  0-0001% 
gave  a  pale  blue  coloration  in  ten  minutes,  or  in 
twenty  seconds  in  presence  of  acid. 

It.  Kuir/.-Krause12  recommends  the  use  of  an 
alcoholic   solution   of   guaiacolic   acid    instead  of 

the    crude    resin,    together    with    a     0  1',',,     copper 

sulphate  solution.  This  modification  does  not 
a] 'iieav  to  increase  the  sensit  iveness  of  the  reaction, 
but  the  coloration  appears  more  rapidly  and  is  a 
purer  blue,  and  hence  is  to  be  recommended. 

It  should  be  borne  in  mind  that  this  reaction  is 
easily  disturbed  by  the  presence  of  alien  sub- 
stances, c.i/.,  ammonia  or  cigar  smoke.  The 
colour  produced  by  cigar  smoke  is  identical  with 
that  given  by  hydrocyanic  arid,  but  ammonia 
produces  a  greenish-blue  coloration. 

A  summarj  of  the  results  obtained  above  is  given 
in  the  subjoined  table  of  limits  of  Ben 
t  he  -.  a  'ions  t  ests  : — 


Although  the  Schonbein-Pagenstecher  method 

is  the  most  sensitive,  it  can  only  lie  used  as  a 
preliminary  test  in  conjunction  with  use  of  the 
other  reactions,  e.g.,  the   Prussian  blue  or  silver 

cyanide  tests,  of  which  the  latter  i-  otten  pre- 
ferred in  forensic  chemistry.  This  test,  how- 
ever, generally  requires  a  double  distillation  of  the 
original  solution  to  lie  tested  in  order  to  obtain  a 
distillate  free  from  chlorine.  The  Prussian  blue 
test  will  suffice  for  ordinary  purposes,  whilst  the 
thiocyanate  reaction  may  be  useful  in  special 
cases.  Tic-  picric  acid  reaction  cannot  be  ri 
mended,  as  already  stated. 

I  ]   .  H>n  mi".  Ann.  Chlm.  ct  Plivs.,    4,  135.      Z.  anal.    I 
is?."..  14,  281  ;    1897,  36.    10. 

*  0.    Baumert,    Lchrbuch    der    gcrichtl.    Clicni.,  Vol.    I..    269, 
262,  204. 

'  /..   nna],   (hem.,    1S78,   17,   436. 

*Z.  anal.  Chem.,  1872,  11,  861. 

8  loc.  i  it.  •  loc.  at. 

'  E.  Booker,  l>r.,  37,  4890. 

•Z.  anal.  Chcm.,  1872,  11,  361. 

»C.  ltcichanlt.  Chem.-Zelt.,  1001.  25,  687. 

10  Baumert,  l.elirbueh  gcrichtl.  Ghent.,  I  ,  262, 

II  ForscbunKSber.  iiber  Lebensmittcl  usw.,  2,  399. 
«  J.  Oasbcleucht.,  1901,  726. 


Industrial  Notes. 


SULPHURIC  ACID  MANUFACTURE  BY  THE 
CHAMBER  PROCESS. 

An  interesting  method  of  controlling  the  work- 
ing of  sulphuric  acid  chamber  plant  lias  been 
patented  by  A.  M.  Pairlie  ;  brief  abstracts  of  the 
claims  have  already  been  published  (U.S.  Pats. 
1,205,723  and  1,205,721;  this  J..  L917,  82,  88), 
and  a  full  description  of  the  process  was  given  by 
the  inventor  in  a  paper  read  before  the  Georgia 
Section  of  the  American  Chemical  Society,  and 
reproduced  in  the  Jan.  27th  issue  of  the  Chemical 
Trade  Journal. 

The  text  of  the  paper  is  as  follows  : — 

It  is  well  known  that  the  largest  single  item  of 
expense  in  operating  a  sulphuric-acid  chamber 
plant  is  nitrate  of  soda.  Efforts  to  improve  t  In; 
economical  operation  of  such  a  plant  are  naturally 
directed,  therefore,  towards  the  conservation,  or 
the  recovery,  of  the  valuable  nitrogen  compounds. 
The  most  important  of  the  inventions  designed  bo 
effect  a  saving  in  the  consumption  of  nitrate  of 
soda  was  of  course  the  Gay-Lussac  tower.  Since 
the  use  of  i  hat  tower  for  t  he  recovery  of  the  oxides 
of  nitiogen  escaping  from  the  last  chamber  has 
become  universal,  wherever  the  chamber  process 
is  in  operation,  many  devices  have  been  intro- 
duced to  improve  the  efficiency  of  the  tower. 
These  include  various  styles  of  packing  material, 
various  ways  of  distributing  the  acid  fed  <m  the 
top,  the  use  of  water  instead  of  steam  in  the 
chambers,  the  introduction  of  towers  fed  with  cold 
acid  1  iet  ween  the  chambers  to  effect  greater  cooling 
of  the  chamber  gases,  and  so  forth. 

Even    with    the    best    of    these    improvementa 

installed,    the   efficiency   of   the    (.ay-l.ussac   tower 

will  depend  largely  upon  the  way  the  process  Ifl 


Test  used. 


Strength  ..I  El  \ 
solution. 


Amount  of  CN. 
grm.  per  10  c.c. 


silver  cyanide   

Prussian  blue  



c  eld    

i    


0-Odi'. 


'  ■ 189 

('•"1111(139 

0-OOOa-j  i 

"■"1 1 


SenBltlvenesa  "f  reaction 
calculated    i     HCH 

According  to  test.  ordlng  to  litei 


1  :  246,000 

1  :  24,i 

1  :  89.000 

..Mill 

1     2460 

1  ;  J. 4 50,000 


I  :  261 

i* 


1  :  4.(iii0,000* 

t  :  2 


•Link  and   Hockcl.     7,.  ;inal.  Chem.,  1878,  17,  4.'.5. 
t  Etelchardt.     Chem.-Zei!  .   nun.  55,  537. 
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handled — upon  the  proper  regulation  of  the  streams 
of  acid  in  the  towel's,  and  of  the  steam  or  water 
in  the  chambers  ;  upon  the  efficient  cooling  of  the 
acid  i in  the  Gay-Lussacs,  upon  the  avoidance  of 
interruptions  due  to  break-downs  ;  and,  above  all, 
upon  the  careful  introduction  of  just  that  amount 
of  nitre  required  for  the  oxidation  of  the  sulphur 
dioxide  admitted  to  the  chambers  per  unit  of 
time. 

Let  us  assume  that  the  plant  has  been  designed 
and  constructed  intelligently — that  proper 
materials  of  construction  have  been  used;  that 
spare  pumping  appliances  have  been  provided  to 
permit  the  uninterrupted  flow  of  the  streams  of 
arid  over  the  towers  under  any  possible  conditions  : 
that  by-pass  flues  or  spare  fans  have  been  installed, 
to  insure  the  continuous  and  uniform  flow  of  gas, 
even  in  case  of  breakdown  ;  that,  t  lie  plant,  in  short, 
has  been  built  under  the  direction  of  a  competent 
sulphuric-acid  engineer,  experienced  in  operation 
as  well  as  in  construction — let  us  assume  further 
that  the  plant  is  manned  by  a  competent  crew  of 
workmen,  able  to  operate  the  appliances  without 
interruption,  and  turn  our  attention  to  the  regula- 
tion of  the  nitre  in  the  system. 

The  well-known,  time-tried  methods  of  regulating 
the  quantity  of  nitre  introduced,  or,  let  us  say,  of 
controlling  the  process  are  :  (1)  by  observing, 
the  differences  between  chamber  temperatures 
at  different  parts  of  the  system,  learning  by 
experience  what  differences  yield  the  best  recoveries 
in  the  Gay-Lussac  tower,  and  endeavouring  there- 
after to  maintain  such  desirable  temperature- 
differences  constant.  (2)  By  observing  the 
colour  of  the  gases  in  the  chambers  or  connecting 
pipes  by  means  of  windows  or  "  sights."  (3)  By 
a  combination  of  both  of  the  above  methods. 

These  methods  may  be  satisfactory  in  the 
main,  as  long  as  the  gas  entering  the  Glover  tower 
contains  a  substantially  uniform  percentage  of 
sulphur  dioxide,  but  it  is  questionable  if,  even 
under  the  best  of  conditions  as  regards  uniformity 
of  grade  of  burner  gas,  these  methods  are  adequate 
to  yield  the  most  economical  results.  To  control 
by  these  methods  is  to  control  by  symptoms, 
whereas  the  rational  method  of  control  is  bj  analy- 
sis of  the  gases.  Certainly  when  the  grade  of  burner 
or  furnace  gas  is  irregular,  as  in  the  case  of  plants 
manufacturing  acid  as  a  by-product  of  zinc  or 
copper-smelting  operations,  the  time-tried  methods 
of  control  should  be  replaced  by  the  analytical 
method.  The  temperature-difference  method 
tails,  when  operating  on  a  fluctuating  burner  gas, 
because  the  indications  of  the  temper; it  u in- 
differences are  misleading.  The  same  change  in 
the  temperature-difference  may  be  due  to  one  of 
several  causes,  and  as  the  temperature-difference 
does  not  indicate  in  case  of  trouble  to  which  cause 
the  trouble  is  due  the  wrong  remedy  may  be 
applied.  Tin-  colour  method  alone  is  altogether 
inadequate  as  a  guide  for  controlling  the  chamber 
process.  In  the  first  place,  the  sight  glasses  are 
usually  placed  at  the  back  end  of  the  chamber 
system,  whereby  information  about  the  colour 
chamber  gases  is  obtained  boo  late  to  prevent 
the  damage  which  has  been  done  ;  and  besides, 
even  if  the  sight  glasses  are  in  the  front  chamber, 
the  colour  there  is  so  obscured  by  the  white  mists 
that  few  persons  possess  the  ability  to  detect  the 
differences  in  shade,  by  day  and  by  night,  which 
I  indicate  whether  or  not  the  gas  mixture 
contained  tin-  correct  amount  of  nitrogen  o 

Tlie  Fairlie  method  of  controlling  the  chamber 
process  is  the  only  analytical  method  known  to 
Hie  industry.     It  has  been  in  continuous  daily  use 

at    the     plant     of    the    Tennessee    <o|iper    ('oi:i|..:ii      . 

where  it  was  invented,  for  the  past  six  years,  and 
has  proved  its  value  every  day  thai  it  has  bei  n 
in  use.  It  consists  in  determining  if  p.  i<  .  ut'e.,- 
of  sulphur  dioxide  in  the  chamber  gases  at  some 
point  near  the  front  end  of  the  chamber  system, 


and  in  comparing  such  percentage  with  the  per- 
centage of  sulphur  dii  ixide  in  the  burner  gas,  before 
admixture  with  nitre  fumes.  The  comparison 
shows,  after  experience,  that  a  certain  ratio  between 
thi'  two  sulphur  dioxide  percentages  must  be 
maintained  in  order  to  secure  the  best  residts  in  the 
Gi  -Lussac  tower.  What  this  desirable  ratio  is 
must  be  determined  for  eveiy  possible  grade  of 
burner  gas.  Once  determined,  the  desirable  ratios 
are  set  down  in  tabular  form  on  a  card,  which  is 
framed,  and  fastened  in  a  convenient  place  for 
reference  by  the  chamber  operator.  This  operator 
keeps  his  analytical  apparatus  in  good  order  at 
;dl  times,  and  by  taking  frequent  gas  tests  of  the 
burner  gas  and  of  the  front  chamber  gas,  accural 
indications  as  to  the  condition  of  the  gas  mixture, 
and  as  to  the  speed  of  oxidation  of  sulphur  di- 
oxide, are  obtained,  and  obtained  in  time  to  apply 
the  proper  remedy  in  case  anything  is  about  to 
i  wrong.  An  increase  in  the  sulphur  dioxide 
ratio  above  what  is  desirable  indicates  the  need 
of  more  nitre  ;  whereas  a  decrease  below  the 
desirable  ratio  indicates  that  the  quantity  of  nitre 
must  be  reduced. 

The  analytical  method  adopted  for  determining 
the  sulphur  dioxide  percentage  in  the  gases  is  the 
Reich  method — in  its  original  form  for  the  burner 
gas,  but  modified  by  the  addition  of  solution  of 
acetate  of  soda  and  acetic  acid  to  the  absorption 
bottle,  for  the  chamber  gas.  The  original  un- 
modified Beich  method  is  impossible  for  the 
chamber  gas,  because  the  presence  of  nitrogen 
oxides  causes  the  starch-iodide  blue  colour  to 
recur,  and  vitiates  the  residts.  The  Reich  method, 
as  modified,  will  give  results  on  chamber  gas  agree- 
ing within  O'Ol  %,  and  this  is  sufficiently  accurate 
for  the  most  careful  control  of  the  process.  The 
method  of  testing  the  gases  can  easily  be  learned 
by  a  workman  of  usual  intelligence,  so  that  the 
expense  of  employing  a  chemist  for  the  analysis 
of  the  gases  is  avoided. 

It  may  be  remarked  in  this  connection  that  by 
means  of  the  modified  Reich  method,  as  applied 
to  chamber  gases,  important  information  may  be 
obtained  regarding  the  percentage  of  sulphur 
dioxide  desirable  in  the  gases  entering  the  Gay- 
Lussac.  Some  of  our  old  acid  makers  and,  indeed, 
some  of  our  old  acid  engineers,  grown  grey  in  the 
sulphuric  acid  industry,  scoff  at  the  idea  of  any 
sulphur  dioxide  being  desirable  in  the  Gay-Lussac 
tower  gases.  This  is  because  the  older  men  are 
not  familiar  with  an v  rapid  method  for  determin- 
ing accurately  the  percentage  of  sulphur  dioxide 
in  gas  mixtures  containing  nitrogen  oxides.  And 
because  the  methods  of  analysis  which  they  used 
failed  to  indicate  the  presence  of  sulphur  dioxide 
at  the  Gay-Lussac  tower,  they  have  formed  the 
conclusion  that  none  is  ever  present,  under  normal 
conditions.  The  facts,  however,  are  these  : 
The  nitrogen  oxides  are  recovered  most  completely 
in  the  Gay-Lussac  tower  when  the  proportion  of 
nitric  oxide  (NO)  and  nitrogen  peroxide  (NO.)  in 
the  gases  entering  that,  lower  are  such  that  the 
combination  gives  nitrogen  trioxide  (N2Oa)  with 
no  excess  of  either  of  the  constituent  gases.  The 
presence  of  a  small  quantity  of  sulphur  dioxide 
is  needed  in  the  gas  mixture  entering  the  Ga  y-Lussac 
to  keep  a  sufficient  amount  of  the  nitrogen  gases 
reduced  to  the  nitric  oxide  form.  If  the  quantity 
of  sulphur  dioxide  present  be  deficient,  or  if  there 
be  none  at  all.  an  excess  of  nitrogen  peroxide  will 
be  present,  above  what  is  needed  tocombin?  with 
nitric  oxide  to  form  nitrogen  trioxide,  and  this 
excess,  being  onlv  sli-htly  solublemthe  cold  60 
aeid  with  which  the  tower  is  fed,  will  be  lost, 

indicated  by  the  red   fun  es  e  i    i ■  '•  the  air 

through  the  exit  stacks.  On  the  other  band,  il 
.  ,,  b  sulphur  dioxide  bepreseni  in  the  gasmi; 
entering  the  Gay-Lussac,  i  a  ex<  ess  oi   Ditnc  ox 

above    the    qualititj      Heed,  d    to     combine    With    t  be 

nitrogen  peroxide  toform  the  trioxide,will  be  present. 
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As  nitric  oxide  likewise  is  only  slightly  soluble  in 
cold  sulphuric  acid  of  60°  strength,  this  excess 
will  be  largely  lost,  as  before,   although,    because 

the  nitric  oxide  is  a  colourless  gas.  the  loss  will 
not  be  so  readily  detected  by  observation  of  the 
colour  of  the  gases  escaping  from  the  top  of  the 
tower,  as  in  the  case  of  the  red  gas,  nitrogen 
peroxide.  For  this  reason  it  is  of  especial  import- 
ance to  have  sunn-  other  means  of  knowing  wben 
there  is  an  excess  of  nitric  oxide  present  in  the 
-is,-,  entering  the  Gay-Lussac.  Bj  meat 
the  modified  Reich  test  it.  has  been  demonstr  d 
that  the  right  proportions  of  nitric  oxide  and 
nitrogen  peroxide  will  be  present  when  the  per- 
centage of  sulphur  dioxide  entering  the  Gay- 
i-  -  i  b<  i  ween  0-07  and  0-10%  in  cold  weather, 
or  between  009  cud  012%  in  moderate  or  warm 
weather.  Under  moderate  weather  conditions 
any  deviation  in  i  he  percentage  of  ulphur  di- 
oxide above  the  high  limit  of  012%  indio  i,  .  >, 
excess  of  nitric  oxide,  and  anj  deviation  below 
the  low  limit  of  009%  indicates  an  excess  of 
nitrogen  peroxide,  so  that  careless  handlin 
the  process  al  the  front  end  of  the  system  will  be 
plainly  indicated  h\  testing  the  gas  at  the  entrance 
to  the  Gay-Lussac  tower. 

The  analytical  method  of  controlling  the  i  hamber 
process  ought  to  eradicate  that  old  advice  to  the 
chamber  operator:  "In  case  of  trouble,  first 
increase  your  nitre  at  the  pots,  then  find  out  what 
IS  wrong."  This  advice,  advocated  by  two  such 
eauthonties  as  Lunge  and  raiding,  is.  on  t  he  faCe 
of  it,  absurd.  How  foolish  to  add  more  nitre  in 
case  of  trouble,  when  the  thing  that  is  wrong  may 
be  already  too  much  nitre  The  rational  thing 
to  do  m  case  of  trouble  is  to  proceed  by  t  he  indica- 
tions Ol  the  analytical  method.  Firsl  find  out 
what  is  wrong  by  analysis  of  the  gases  (thirty 
second:  oi  time  is  all  that  is  needed),  then  either 
increase  or  reduce  the  quantity  of  nitre,  according 
to   indications. 

Tlie  analytical  method  of  controlling  the  cham- 
ber system  is  particularly  valuable  in  "starting  up 
a  set  of  ,  hambers  after  a  shut-down,  or  in  starting 
up  a  new  plant  for  the  first  time.  It  has  been  the 
experience  oi  most  chamber-plant  owners  that  in 
starting  up  a  plant  a  period  of  experimentation 
must  elapse,  varying  from  two  weeks  for  an  old 
plaid  to  several  months  for  a  new  one  before  the 
chambers  settle  down  to  regular  work.  The 
reason  for  this  is  that  nobody  knows,  installing 
up  a  plant,  what  is  wrong,  because  the  time-tried 
methods  are  useless  while  the  process  is  upset 
the  analytical  method  of  control,  on  the  other 
hand,  indicates  precisely  what  is  wrong,  and 
indicates  to  what  extent  it  is  wrong,  thus  permit- 
ting the  proper  remedy  to  be  applied,  in  the 
correct  proportions.  By  means  of  the  analytical 
method  oi  control  the  immense  plant  of  the 
Tennessee  Copper  Company  h.-.s  been  repeatedly 
put  into  regular  working  condition,  after  a  shut- 
down, within  thirty-six  hours.  The  new  100 -ton 
plant  of  tins  company,  started  for  the  first  time 
last  July,  and  using  the  analvtica]  method  of 
control  from  the  start,  was  in  regular  working  con- 
dition fort.y-eighl  bonis;  after  the  gas  was  first 
admitted  to  the  i  do\  er  tower. 


of  this  Committee  deals  with  the  economy  in  food 
materials  which  would  be  rendered  possible  if 
brewing  were  prohibited.  In  1916-17,  under  the 
"Output  of  Beer  (Restriction)  Act  of  1916,"  a 
maximum  of  liti.llllO.OOO  barrels  per  annum  of 
original  gravity  1055°,  was  allowed  to  be  brewed. 
(It  may  be  noted  here  that  by  an  order  of  the  Food 
Controller,  the  output  tor  1917-18  has  been  further 
reduced  t„  18,200,000  barrels.)  The  figures  tor 
consumption  of  brewing  materials  in  1916-17 
Were  not  available,  but  taking  an  average  of  the 
years  [91]  (,,  1914,  and  assuming  the  same  pro- 
portions  of   materials   to    have    I n   used,    it     is 

calculated  that  the  26,000,000  barrels  would  req 
38,200,000  bushels  of  malt,  59,000  bushels  oi 
malted  corn.  1,090,000  cwt.  of  rice,  grits,  etc.,  and 
2,320,000  cwt.  of  sugar.  From  these  figures  it 
is  estimated  that  the  materials  contained  13,500 
metric  tons  of  nitrogen  and  3,935,000,000,000 
calories,  whilst  the  products  obtained  are  com- 
puted to  have  contained  111. . V.M)  tons  of  nitrogen 
iiT.OOO.OOO.OOO  calories,  a  loss  of  6-7  and 
17-0  ".,  respectively.  About  half  the  nitrogen  loss 
is  accounted  for  in  the  precipitate  produced  on 
boiling  the  wort  and  filtered  off  with  the  spent 
hops,  and  part  of  the  loss  in  heat  value  occurs  by 
oxidation   during   malting   and    fermentation. 

It  is  recognised  that  it  is  not  possible  to  utilise 
as  human  food  the  whole  of  the  materials  used  in 
brewing.  The  sugar  could  be  utilised,  but  barley 
would  not  be  likely  to  yield  more  than  60%  of  its 
weight  of  flour,  the  remainder  being  only  of 
indirect  value  as  food  for  pigs.  Direct  experiment 
has  convinced  the  Committee  that  wheat  flour 
containing  i.v  ,,i  barley  flour  will  yield  a  palatable 
loaf.  It  would  aKo  be  possible  to  utilise  the  grits 
as  human  food.  On  this  basis,  allowing  for  the 
conversion  of  barley  offals  into  pig  flesh,  it  is 
estimated  that  the  amount  of  human  food  obtain- 
able from  the  whole  of  the  brewing  materials  used 
in  1916-17  would  conic  m  9250  metric  tons  ol 
nitrogen  and  2.822.000.000.000  calories,  i.e..  68 -., 
and  71-7  "„  respet  tivdv  of  the  amounts  in  the 
original   materials. 

healing  with  tl stent  to  which  the  nutritive 

value  of  the  various  brewery  products  can  be 
realised,  it  is  stated  that  brewers'  grains,  malt 
culms,  and  dried  yeast  cannot  be  used  directly  as 
human  food,  but  they  give  their  best  return  when 
converted  into  milk,  in  which  case  it  is  estimated, 
that  2  lb.  of  mixed  brewers'  by-products  will  yield 
107  lb.  of  milk. 

In  view  of  the  difficulty  of  assessing  the  value- 
to  the  human  body  of  the  nitrogen  and  calories 
in  beer,  t  he  yield  of  human  food  has  been  est  i  ma  ted, 
(A)  allowing  lull  calorific  value  for  the  alcohol  and 
taking  the  beer  at  full  protein  value  for  tin- 
nitrogen  ;  and  (B)  allowing  no  calories  for  alcohol 
and  ."il"(,  of  the  value  for  protein.  These  calcu- 
lations work  out  as  follows: — 


ECONOMY   OF  FOOD  WHICH   MIGHT   B] 

EFFECTED  HY  THE  PROHIBITION 

OF  BREW  ING. 

Report  of  Committee  of  the  Royal  Society. 

\i  the  request  of  the  President  of  the  Board  of 
Trade,  a  Committee  was  appointed  by  the  Royal 

■ty  I nsider  the  quest  ion  of  the  food  supply 

he  United  Kingdom.      ( >ie-  section  ,,t  t  he  report 


(") 

(6) 

Protein, 

metric  tons 

Million 

Protein, 
metric  tons 

Million 
Catodoi 

Beer 

17,900 
5,070 

2,200,000 
107,006 

8950 
5070 

BOO, 

107,000 

Culms,  grains,  and 

Total 

Pen  'lit  age  of 
original  materials 

2,307,000 
59% 

14,020 

166% 

2797o 

\s  it  is  certain  that  alcohol  has  some  food  value, 
the  energy  yield  to  the  bodj  lies  between  these  two 
extremes.     It  is  concluded  (hat  the  loss  of  e 
in  the  brew  inn  process  lies  between  11%  and 
and  that  the  loss  ot  protein  is  at  least  7:i",,  (com- 
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pared  with  29%  am)  32%,  respectively,  estimated 
when  the  materials  ai'e  used  as  or  converted  into 

human  food). 

It-  is  pointed  out  that  if  the  production  of  beer 
is  prohibited,  the  quantities  of  human  food 
tried  above  will  only  be  realised  if  the 
materials  are  used  as  stated.  ;.<•..  barley  for  flour. 
etc.  If  their  destination  is  not  controlled  the 
iter  part  would  probably  be  used  as  food  for 
live  stock,  in  which  case  the  maximum  protein 
and  calorie  yields  would  be  IT'1,,  and  15%  re- 
sjh  i  tively. 


KE'JISTRATIOX       OF      BUSINESS      NAMES. 

A  very  large  number  oi  firms  and  persons  carry- 
ing on  business  in  the  United  Kingdom  will  be 
affected  by  the  Registration  of  Business  Names 
Act,  1916,  which  is  now  in  forre.  For  many  years 
there  has  been  a  strong  feeling  amongst  Chambers 
of  Commerce  and  others  that  some  legislation 
should  be  brought  into  effect  which  would  make 
public  the  actual  names  of  the  partners  of  firms 
and  businesses  having  designations  which  give  no 
hint  as  to  their  identity  :  this  feeling  was  accen- 
tuated on  tho  outbreak  of  the  present,  war.  when 
.accurate  knowledge  as  to  enemj  firms  was  desired. 
and  the  result  was  the  introduction  >>!'  the  Regis 
tration  of  Firms  Bill,  in  1914.  After  much 
amendment  this  Bill  gave  place  to  the  present 
,  which  received  the  Royal  assent  i>n  December 
22nd,  1916. 

The  Act  provides  that  "every  firm  having  a 
place  of  business  in  the  United  Kingdom  and 
carrying  on  business  under  a  business  name  which 
does  not  consist  of  the  true  surnames  of  all  partners 
■who  are  individuals  and  the  corporate  names  of 
all  partners  who  are  corporations  without  any 
addition  other  than  the  true  Christian  names  of 
individual  partners  or  initials  of  such  Christian 
names.  "  must  register  before  March  22nd  at 
-offices  to  be  set  up  in  London,  Edinburgh,  or 
Dublin.  The  same  applies  to  every  individual 
trading  under  a  name  other  than  his  own.  and  also 
to  an  individual  who  has  changed  his  name  or  a 
firm  of  which  a  member  has  changed  his  name. 
It  is  not,  however,  necessary  to  register  where  (he 
addition  to  a  name  merely  indicates  that  the 
bvsiness  is  carried  on  in  succession  to  a  former 
owner,  or  where  two  or  more  partners  have  the 
same  surname  ami  have  added  to  it  the  letter  g, 
or  again  where  tie-  business  is  carried  on  by  a 
trustee  in  bankruptcy  or  by  a  receiver  or  man. 
appointed  by  any  court.  Again.  Section  2  of  the 
A.et  provides  thai  where  a  firm,  individual,  or 
corporation  having  a  place  of  business  in  tie 
Doited  Kingdom  carries  on  the  business  wholly 
or  mainly  as  nominee  ot  trustee  of  or  fur  another 
on,  or  other  persons,  or  another  corporal  ion. 
or  acts  as  general  agent  for  any  foreign  firm,  the 
first-mentioned  firm,  individual,  or  corporation 
must  be  registered.     The  registration,  which  must 


1m-  made  on  prescribed  forms,  obtainable  at  Post 
Offices,  and  bearing  a  5s.  stamp,  must  disclose 
Hi-  business  name,  the  general  nature  and  principal 
place  of  business,  the  full  name  or  names  of 
individuals  or  partners,  former  names,  nationality 
[and  nationality  of  origin,  if  different),  usual  resi- 
dence, and  other  business  occupations,  if  any. 
Where  a  business  is  carried  out  under  two  or  more 
business  names,  each  of  those  business  names  must 
itated.  When  any  change  is  made  in  any  of 
the  particulars  registered,  particular-,  as  to  the 
nature  and  date  of  the  change  must  be  furnished. 

It  is  further  provided  that  where  a  business  i- 
carried  on  under  a  name  containing  the  word 
"  British"  or  other  word  which,  in  the  opinion 
of  the  registrar,  indicate-,  that  the  business  is 
under  British  ownership  and  control,  and  the 
registrar  is  satisfied  that  this  is  misleading,  he  shall 
refuse  to  register  the  name  or  shall  remove  the 
name  from  the  register;  the  decision  of  the 
registrar  may  be  appealed  against  to  the  Board 
of  Trade,  whose  decision  will  be  final. 

The  Act  contains  another  important  provision 
regarding  the  publication  of  true  names,  which 
is  to  the  effect  that,  after  March  22nd.  everj 
individual  or  firm  required  to  be  registered  must 
mention  on  all  catalogues,  trade  circulars,  shou  - 
cards,  and  business  letters,  the  present  Christian 
name  or  names  (or  initials)  and  the  present  sur- 
names, any  former  Christian  names  and  surnames, 
the  nationality  if  not  British,  and  nationality  of 
origin,  of  each  individual  or  partner.  The  London 
Office  of  tin-  Registrar  of  Business  Names  for 
England  and  Wales  is  at  39,  Russell  Square, 
London.  W.<  . 

It  should  be  noted  that  Limited  Companies 
or  Corporations  do  not  come  within  the  scope 
of  this  Act.  excepting  where  they  are  acting  as 
"  nominee  or  trustee  "  or  as  "  general  agent  " 
•  as  set  forth  in  .Section  2  (see  above).  The  following 
are  cases  in  which  registration  will  be  necessary  : — 
Henry  Lewis,  carrying  on  business  as  H.  Lewis 
and  Co.,  or  as  F.  Lewis,  or  as  H.  Smart  : 
'  H.  Lewis  and  K.  Carter,  trading  as  Lewis. 
Carter  and  Co..  or  as  Lewis.  Smart  and  Co..  or 
as  The  United  British  Chemical  Works  ;  II. 
Lewis  (formerly  Levi),  carrying  on  business  as 
11.  Lewis  :  a  flrm  in  which  Lewis  (formerly  Levi) 
is  a  partner  must  also  register.  Another  ease  is 
where  Lewis  carries  on  the  business  of  Lewis  and 
Carter  :  here  he  must  either  register,  or  trade  as 
Lewis  or  as  Lewis,  late  Lewis  and  Carter.  Again, 
if  Henry  and  John  Carter  are  partners ,-  tiny  maj 
style  themselves  Carter  and  Carter,  or  Carters,  but 
not  Carter  and  Son  or  Carter  Brothers  without 
becoming  liable  t<>  registration. 

These  few  examples,  and  the  'oriel  description 
given  above,  will  serve  to  show  the  far-reaching 
effects  of  this  urgent  1>  needed  legislative  measure, 
which  should  prove  of  great  value  as  a  safeguard 
to  the  commercial  interests  of  this  country  in  the 
industrial  struggle  which  will  follow  immediately 
Oil  the  eessat  ion  of  hostilities. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows : — 

English. — 6<f.  each    to  the  Comptroller  of  tho  Patent  OIBce.  Southampton  Buildings,  Chancery  Lane,  LondoD,  W.C. 

United  States. — 1«.  each  to  the  Secretary  of  the  Society,  who  has  to  furnish  the  U.S.  Patent  office  with  the  following  data  : — Patent 

number,  date,  name  of  patentee,  and  title  of  invention. 
French.— 1   fr.  05  c.   each,  as  follows:    Patents  dated     1902    to    1907    Inclusive,    Belin   et  Cie.,    58    Rue  Ferou  8,  Paris  (3e.) 
Patents  from  1908  to  date,  L'Imprimerle  Nationals,  87,  Rue  Vicillc  du  Temple,  Paris. 
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Cases;    Absorption    of    • — — .      W.     ECempel.     '/.. 
angew.  Chem.,  BUT.  30,  (>    -11. 

The  general  practi I     a     washing    is  surveyed 

and  particulars  are  given  of  the  treatment  of  the 
'in.    gases  from  a  Hoffmann  brick  kiln,  which  had 


a  marked  destructive  action  on  ition.     This 

has  been  traced  to  the  presence  of  silicon  fluoride 
in   these  gases,   which   contain   0-6  grm.   fluorine 

per   cubic    metre.      The    clay    used    in   this     works 

contains  0-16%  fluorine.  Compared  with  hydro- 
chloric acid  and  sulphur  Oxides,  silicon  fluoride 
is   difficult    to  remove  from   the  gases,  probablj 
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because  of  tin1  slowness  of  the  reaction: — 
usiK,      lll.o     21l,sil'c     S(OH)t  which  precedes 

absorption.     Satisfactory    results    wei btained 

by  leading  the  flue  gases  from  the  kiln  through 
a    cast   iron    pipe,    21    m.    Long    and    50    em.    in 

diameter.     The    temperature    fell    fi i     Is"      to 

L30  llii  C.  thereby,  and  was  further  reduced 
to  30  —40  C.  in  passing  through  a  fan  of  special 
construction  containing  a  water  spray.  The  fan, 
t  be  axis  of  \\  hich  is  of  oast  iron  ana  t  he  blades  and 
casing  wood,  <lr> »\ .-  the  gases  under  a  pressure 
of  25  nun.  water  through  a  stoneware  pipe  into 
a  so-called  "  Alter  channel."  This  consisted  >  I  a 
trench  dug  in  the  ground,  80  cm.  deep  arid  265 
metres  long.  It  was  covered  in  with  wooden 
grids  carrying  in  layers;  lirst  coarse  stones,  then 
small  stones,  and  <>n  top  sand  or  earth.  The  flue 
gases  bad  to  traverse  this  porous  filter  mass  before 
escaping  into  the  outer  air,  and  in  so  doing  all 
acid  gases  and  also  soot  were  retained.  The 
removal  of  the  soot  from  i  be  "  filter  channel  "  has 
tn  be  done  only  once  a  year.  Dilution  of  the  Hue 
gases  from  the  kiln  with  air  by  means  of  numerous 
holes  in  the  upper  pari  of  a  i  himney  stack  was 
found  to  be  partially  effective,  but  influenced  by 
t  he  direct  ion  of  t  he  wind.  As  a  new  filling  material 
for  gas  washing  apparatus  an  artificial  pumice 
.tone  is  suggested  (see  this  J.,  1916,  632),  which 
is  acid-resistant.  Common  bottle  glass  is  powdered 
and  mixed  with  .' ",,  of  carbon.  The  mixture  is 
fused,  when  a  considerable  development  of  gas 
occurs,  so  that  the  melt  solidifies  on  pouring  t<> 
a  bulky,  cellular  product  which  floats  on  water. 
The  tilling  materials  in  common  use  are  all  much 
heavier  and  require  correspondingly  greater 
mechanical  strength  in  the  construction  of  the 
containing  apparatus.  By  using  the  materia] 
described,  it  is  suggested  that  glass  might  ho 
employed  in  the  construction  of  gas-washing 
plant  on  t  In-  large  si  ale-. — H.  J.  11. 

Waste  heat  for  steam  generating  purposes  :    Utilisa- 
tion of  .     A.    I).  Pratt.      Met.  ami    ('hem. 

Km.'.,  "1910.   15,(590 — 70S;    1917,  16,27—31. 

The  development  and  use  of  the  modern  waste 
heat  boiler  is  considered  in  connection  with  open- 
hearth  steel  furnaces,  cement  kilns,  furnaces  for 
smelting  and  refining  copper,  beehive  coke-ovens, 

and   furnaces   for   heating   and    miscellaneous   uses. 

Numerous  constructional  and  other  details  are 
given,  with  data  relating  to  various  installations. 
In   modern    waste    heat    practice    which     has    been 

developed  mainly  in  connection  u  it  b  t  he  ut  ilisation 
of  low-temperature  gases  from  regenerative 
furnaces,  an  induced  draught  is  used  to  produce 
the  gas  velocity  necessary  fur  a  satisfai  tory  rate  of 
heat  transfer;  in  certain  classes  of  work  such 
draught  has  the  additional  advantage  of  improving 
the  operation  of  the  primary  furnace.  hi  most 
cases  the  saving  effected  by  the  use  of  waste  heat 
boilers  lies  mainly  in  the  value  of  the  power  pro- 
duced by  the  steam  generated.  At  the  present 
time  such  boilers  are  must  largely  employed  with 
open-hearth  steel  furnaces,  and,  in  this  connection, 
have  been  the  means  uf  reducing  the  net  cos!  of 
producing  steel  by  20  25c.  (lOd.  I-.  0 Ad.)  pes 
ton.     \v.  K.  I',  P. 

Colloidal   graphite    in   oil.     Qolde.     See    VII. 

Patents. 

Furnaces;    Apparatus  for  feeding  pulverulent   fuel 

lo .     J.   K.    Muhlfeld,  Scarsdale,  and  V.  Z. 

Caracristi,  Bronxville,  \.Y..  I  .s.  \.     Eng.  Pat. 
13,067,  Sept.  13,  1915. 

Is    apparatus    for    f ling    pulverulent     fuel    such 

as  coal,  coke,  lignite,  or  peat  i"  furnaces  for 
domestic,    industrial,  metallurgical,    or    transport 

Use.    the  fllel  is  fell   I.  \    a  -clew    \  e  V  •  .1  ■  i  .1   1 1  [I   lea  sing 

pitch    toward    the    delivery    end.    en    tu    radial    or 


helical  blades  carried  by  the  conveyor  shaft,  and 
thence  into  the  air  blast  nozzle.  Other  forms  of 
apparatus  are  also  described.  (1)  The  air  blast 
nozzle  may  surround  the  convex  or  tube  and  may 

itself  be  surrounded  hy  a  return  screw  conveyor 
extending  further  forward  into  the  mixing  nozzle. 

Any  excess  Of  fuel  is  thus  conveyed  hack  and 
returned  to  the  rear  end  of  the  forward  conveyor. 
(2)  The  air  blast  is  supplied  from  an  annular 
surrounding   chamber  through    jet    holes    in  tie 

wall  of  the  return  conveyor  in  advance  of  the 
forward  end  of  the  forward  conveyor.  (:ii  The 
air     blast     is    so     delivered     as     to     till     only    Hie 

lower  half  of  the  mixing  nozzle,  and  the  fuel 
is  delivered  on  to  the  top  of  the  air  stream; 
a  return  conveyor  is  arranged  below  the  mixing 
nozzle.  (1)  The  fuel  is  supplied  hy  measur- 
ing   drums    to    the    mixing    chamber.      (•">)   The 

fuel  is  fed  downward  from  the  supply  hopper  hy 
vertical  screw  conveyors  in  separate  tubes  which 
extend  into  a  diverging  mixing  chamber  through 
which  air  is  blown;    the  tubes  are  progressives 

shorter  as  the  mixing  chandler  diverges. — W.  F.  r". 

Furnaces  fed  with  pulverulent  fuel.     K.  II.  \V.  von 

1'orat.  Stocksund.  and  Molala  Yerkstads  Xya 
Aktiebolag,  Motala  Verkstad,  Sweden.  Eng. 
Pat.  Id:!. ntl7.  Nov.  is.  nil.-,.  (Appl.  No.  15,15(1 
of  191(5.) 

Pulverulent  fuel  is  injected  by  the  pipe.  75, 
into  the  mixing  chamber,  7.S.  where  it  is  deflected, 
as  shown,  hy  the  plates.  74,  82,  and  81.  Air  for 
combustion  Is  drawn  in  through  the  louvres.  7'.'. 


so  as  to  mix  with  the  fuel  jet,  vvhichlis  ignited  by 
a  fire  on  the  grate.  80,  through  the  restricted 
opening,  83.  The  combustion  eases  pas,  to  the 
boiler  tubes  through  openings  on  each  side  of  the 
central  member,  7ti.  In  a  modification  the  pipe, 
7."),  extends  through  the  space  below  the  grate,  so. 
into  the  bottom  of  the  mixing  chamber  where  it 
diverges  correspondingly  with  the  walls  of  the 
chamber.     In  another  modification  the  pipe,  75, 

project  s  t  lie  fuel  jet  lii'st  dow  nw  aid  along  the  )  date. 
81,  and  then  upward  along  the  plate,  71.  A  single 
damper-controlled  air  opening  is  provided  at  the 
turning  point  of  the  fuel  jet.  [See  also  Eng.  Pat. 
16,298  of  1915;    this  .1..  1910,  1251.)     W.  K   1'. 

Furnaces;  Gas-fired  <iii<ii>i<  — .  l{.  Halkett, 
(dase,,„.  Eng.  Pat.  103,232,  \pr.  20.  1916. 
(Appl.  No.  5781  of  1916.) 

\  GAS  FIRED  crucible  furnace  is  provided  with  a 
permanent    brickwork  lining,  in  which  the  gas  and 

air  supply  pipe  to  the  burners  is  embedded  to 
preheat  the  fuel.  The  pipe  is  provided  with 
outsjde  connections  to  the  removable  burners. 
The  crucible  is  supported  on  a  'dock  of  graphite 
resting  on  a  refractory  lining  carried  hy  a  removable 
base  plate,  and  an  inclined  outlet  is  provided  for 
.   running  ofl   material  in  case  of  breakage  of  the 
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crucible.  The  brickwork  is  lined  internally  with 
a  refractorj  composition  consisting  of  fireclay  or 
ball  clay,  75%,  alumina.  5%,  sawdust.  .">",,.  sodiuni 
silicate,  "...  and  water,  10",,.-  AY.  F.  !  . 

Furnace.      \.   W.   Moyer.   New  York.     U.S.   Pat. 
t,2b9,321,Dec.l9.1916.Dateofappl.,Scpt.25,1915. 

A  furnace  is  divided  by  a  perforated  horizontal 

arch,  into  an  upper  combustion  and  a  lower  heating 

unber.     The  upper  chamber  is  supplied   with 

lid    c  v   gaseous    fuel    under   pressure   and    the 

ducts   of   combustion   pass   down   through   the 

perforated  arch  into  the  heating  chamber  below. 

The  side  walls  of  the  lower  chamber  have  ports  for 

the    discharge   of    the    waste    gas,    but    ao    other 

openings,  .so  that  they  present  a  large  surface  to 

stoie  up  and  radiate  heat. — W.  11.  ('. 

Furnace-hearths;      Mounting .     1".    Wedge, 

\rdmore.   Pa.     U.S.    Pat.    1,209,914,    Dec.    26, 
1916.     Date  of  appl..  Apr.  13,  1915. 

Av  annular  furnace  comprises  an  inner  rotating 
cylindrical    wall    built    up    of    blocks    supporting 
annular  out  wardly  pr<  Meeting  hearths,  and  an  outer 
ii\ed    concentric "  wall    with    inwardly    projecting 
hearths  alternating  with  the  revolving  hearths. 
The  revolving  hearths  pass  through  the  supporting- 
wall  and  have  an  inner  portion   bearing  against 
the  inner  face  of  the  wall.     The  outer  hearths  rest 
on   fulcrum  blocks  in  the  inner  face  of  the  sup-   , 
porting  wa  1 1  and  are  provided  with  retaining  blocks   ■ 
above  them,  within  the  wall  at  a  greater  radius    I 
from  the  centre. — W.  F.  V. 

Nitric  acid  vacuum  pumps  :  Mams  for  packing  the 

pistons  of .     S.  Dreyfus.  Denton.     Eng.Pat. 

102,527,  Jan.  26,  1916.  (Appl.  No.  1216  of  1910.) 

The  packing  con- 
sists ofanannulus, 
a,    of    vulcanised 

rubber,  channel- 
shaped  in  cross- 
section,  and  bevel- 
led on  the  exterior, 
which  is  placed 
between  the  bevel- 
led sides  of  a  III  ess 
formed  by  the  tv  o 
halves,  61,  b2.  of 
the  piston.  This 
recess  is  provided 
with  an  inflatable 
lubber  tube,  c, 
which,  on  being 
tilled  with  air  or 
other  fluid,  keeps 
t  b  e  packing  in 
close  contact  with 
the  cylinder.  The 
rubber  Is  practic- 


.  projects  into  the  main  through  which  superheated 
steam  is  passed.  An  inner  "tube  opening  at  the 
bottom  into  the  mercury  is  provided  with  a  piston 
or  float,  so  thai  a  change  of  volume  of  the  liquid 
due  to  a  chant.'.'  of  temperature  in  the  main  moves 
the  piston.  The  piston  is  connected  by  levers 
to  a  stop  valve  which  controls  the  admission  of 
saturated  steam  to  the  main  until  the  temperature 
l-  brought  back  to  a  predetermined  value. 

— W.P.  F. 

Slimes  :   Method  of  and  apparatus  for  treating 


D.  Cole.  Tucson.   \nz.     U.S.  Pate,  (a)  1,205,326 
and    (b)    1,205,327,    Nov.    21,    1916.     Dal 
appl.,  (a)  Apr.  12,  1913,  (b)  Mar.  24,  1915. 
(  v)  For  the  separation  of  crystalloids  from  slimes 

which  tend  to  beco flocculent, the  slime  mixture 

is  diluted  sufficiently  to  allow  the  crystalloid 
particles  to  settle,  and  passed  in  a  slow:  stream 
through  a  shallow  trough  in  which  the  crystalloid 
particles  settle  out  before  the  slimy  matter  has 
time  to  deposit,     (b)   The  apparatus   consists  of 

I  a  shallow  tank,  allowing  of  a  transverse  flow  of 
liquid.    Slime  is  introduced  at  one  side  of  the  tank 

i  in  an  extended  shallow  stream,  and  several 
adjacent  endless  conveyor  belts,  running  on 
pulleys,  travel  horizontally  on  the  bottom  of  the 
tank,  transversely  to  the"  direction  of  flow,  the 
return  run  of  the  belts  passing  outside  the  tank. 
Adjacent  belts  can  be  made  to  travel  at  different 
speeds  and  in  opposite  directions,  to  prevent  the 
formation  of  disturbing  currents.  A  pair  of 
superposed  tanks  may  also  be  used,  the  belts 
dipping  into  one  tank  in  one  direction,  and  into 
the  other  in  the  reverse  direction. — W.  R.  S. 

Elutriation  ;     Process  of  fractional of  simple 

or  mixed-  substances.     W.  Jegher.   Berlin,     tier. 
Pat.  201,908,  Nov.  13,  1913. 

The  substances  are  subjected  to  a  mechanical 
elutriation  process  in  an  aqueous  solution  of  an 
organic  non-electrolyte  which  depresses  the  surface 
tension.  The  following  substances,  both  colloidal 
and  non-colloidal,  exert  a  marked  deflocculating 
action — egg  albumin,  peptone,  gelatin,  traga- 
canth,  agar,  rubber,  glue,  saponin,  cyclamine, 
amygdaline,  amy]  alcohol.  In  general  the  action 
increases  with  molecular  weight.  The  process  can 
be  applied  to  ochre,  chalk,  barytes,  btanc  fixe, 
lithopone,  white  lead,  talc,  graphite,  clay, 
kaolin,  and  metallic  powders  and  oxides  such  as 
are  used  for  catalytic  processes. — H.  J.  H. 

Revivifying  char  ;  Apparatus  for 


jb  — 


ally  acid-proof. — E.  H.  T. 

Gases;     Apparatus    for    purifying,    cooling,    and 
muring      — .    h.  k.  Theisen,  Munich,  Germany. 
Kng.   Pat.   103,133.   Jan.   6,    191b.      (Appl.   No. 
225  of  1916.) 
In  apparatus  of  the  type  described  in   Eng.  Pat. 
22,433  of  L910  (this  J..  1911,  1045),  in  which  con- 
centric rings  of  beaters  revolve  in  opposite  direi  - 
turns,  the  beaters  arc  formed  like  turbine  blades 
so  that  the  fluid  is  transferred  from  one  set  to  the 
next  with  the  maximum  change  of  direction  and 
the  minimum  of  shock,  and  consequently  with  the 
minimum  loss  of  energy.     \Y.  F.  V. 

Oases  or  superheated  steam  :  Automatic  regulation 
of  the  temperature  of  -  — .  p.  \.  \V.  Parkyn 
London.  Kng.  Pat.  103,196,  Feb.  16,  1916 
i  \ppl.  No.  2310  of  1916.) 

v  CLOSED  tube  containing  mercury  or  other  liquid 


.  R.S.  Kent, 
Brooklyn,  N.Y.  U.S.  Pat.  1,207.17s.  Dec.  5, 
1916.     Date  of  appl..  June  25.   1913. 

Char  is  passed  through  an  inclined  rotary  con- 
veying drum,  2,  in  which  is  fitted  a  stationary 
furnace,   19,   entirely   within  the  drum.     Heating 


gases  pass  from  the  furnace  through  the  conduit. 
9,  out  of  contact  with  the  char,  which  is  raised 
and  showered  within  the  drum  by  the  ribs,  11. 
A  gaseous  medium  may  be  admitted  b>  the  interior 
of  the  drum  through  the  pipe,  28,  to  alter  the 
carbon  content  of  the  char. — J.  E.  < '. 

Aerating  apparatus.  *'.  11.  Nordell,  Milwaukee, 
Wis.  U.S.  Pat.  1,208,821,  Dec.  19, 1916.  Date 
of  appl..  Mar.  2:;.  1916. 

A   fai.sk  bottom,   formed   oi    slabs   of  wood    cu< 
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a,  is  fitted  in  a  tank,  leaving  an 
air  chamber  below.  The  liquid  is  placed  in  the 
tank  above  the  False  bottom  and  air  is  forced 
into  the  lowei  space  and  passes  up  through  the 

"fibrous  passages"  in  the  u len  slabs  into  the 

liquid  aim*  o.     \\ .  II.  C. 

Ileal  of  chemical  action:  Method  and  apparatus 
for  conserving    —        C  s.  Bi  i  Ne«    York. 

V.s.   Pat.    1,209,258,    Dec.    19,    1916.     Date   ol 
appl.,    Feb.  20,    1915. 

Revjbrsible  chemical  reactions  which  are  endo- 
ibennic  in  one  direction  and  exothermic  in  the 
opposite  direction,  are  conducted  in  a  closed 
system  so  thai  1 1 1 « -  heat  evolved  in  the  exothermic 
part  ol  the  reaction  i-  conserved  and  retained  in 
the  system.— W.  II.  C. 

Retort.    .1.    F.    Wells,   Seattle,   Wash.     U.S.    Pat. 
9,365,I)ec.l9,1916.L>ateofappl.,May24,1916. 

Tin:  joint  between  1 1 1 •  ■  door  and  door  casing  of  the 
retort  is  made  tight    bj    suitable  elastic  packing 
material,  which  will  givo  way  when  exposed  to 
— i\ e    pressure.-    W.  II.  C. 

Radiant  heat;  Apparatus  fur  utilising.  ('.  I. 
Gesaell,  Buenos  Aires,  Argentine.  U.S.  Pat. 
l,209,956,Dec.26,1910.  Date  of  appl.,  i.ug.9,1916. 

V  i'iihtkin  of  tin'  surface  layer  of  a  large  expanse 
of  water  exposed  to  the  sun's  heat  is  isolated  by 
a  floating  part  ition  wall,  which  also  carries  suitable 
means  for  covering  the  surface  of  the  isolated 
portion  of  water  and  preventing  l"-s  of  heat. 
The  warm  surface  water  is  conducted  through  a 
vaporising  apparatus  and  its  heat  is  used  to 
vaporise  a  liquid.  The  vapour  is  condensed  by, 
and  gives  up  heat  to,  the  cooler  water  from  below  , 
flowing  upwards  to  replace  tin-  warm  water. 

W.  II.  C. 

Dryingand  cooling  substances ;    Ipparalus  for . 

(';.  II.  ties,.  La  Grangi  Park,  111.  I  .S.  Pat. 
1,210,160,  Dec.  26,  1916.  hat,-  of  appl.,  Mar. 
20,  1915. 

Tin-:  material  to  be  dried  is  fed  continuously  into 
a  vertical  rack   provided  with  inclined  plates  to 

support  the  material.  The  inner  edges  of  tic 
plates  do  not  extend  quite  to  tie  median  line  of 
the  rack,  and  the  distance  between  the  inner 
edges  of  adjacent  plate,  decreases  gradually  from 
the  bottom  to  the  top  of  tie   rack.     The  material 

is  withdrawn  from  tile  lack  at  a  controlled  late 
while  air  is  passed  through  it.      YV.  I'.  I-'. 

J>ryii)<)   room    ami   apparatus.      t>.  I.illv.  Memphis. 

Tenn.  U.S. Pat.  1,211,325,  Jan.  2, 1917.  hate 
of  appl..  Maj    15,  1916. 

\  drying  room  i,  provided  with  a  perforated 
horizon!  a  1  pari  it  ion  below  the  ceiling,  and  a  not  her 
al>o\e  the  Boor.  The  drying  medium  is  admitted 
above  the  upper  partition,  passes  downwirds 
over  independently  controlled  heating  pipe-  as 
it  enters  the  drying  chamber,  and  is  Anally  ex- 
hausted from  the  space  below  the  lower  partition. 

\\  .  I'.  I '. 

,  ,- ,-     Cylindrical         -    with    concentric    inner 
cylinder.     W.    Froytag,    Dortmund.     Qer.  Pat. 
.11,.  July  30,  1915. 

The  material  to  be  dried  passes  with  a   current 

ir    iic-1    along    the    inner    cylinder  and   then 
bai  hi  outer  annular  space,  through  which 

the  hot  gases  from  a  heating  furnace  travel.  \ 
i. a  tile  at  the  i  rid  of  t  he  inner  cylinder  prevents  the 
■  ■it i-i,  oi  heating  gases  which  travel  with  the 
material  in  the  outer  space.     II.  .1.  II. 


Solution-spa  Uy-regulatimg     apparatus.     L. 

Logan,    Syracuse,    \.Y.     U.S.    Pat.    1,210,180, 
Dec.  26,  linn.     Mate  oi  appl.,  Julj   1°.  1916. 

Tin.  supplj  of  the  materials  which,  when  mixed 
form  the  desired  solution,  is  controlled  bj  electrical 
means  actuated  bj  Boats  supported  by  a  balance 
beam.  <  me  Boat  i--  supported  in  a  -111111  ion  ha>  inn 
the  desired  sp.  gr.  and  the  other  in  a  vessel  through 
which  tie  other  solution  or  a  portion  of  it  Bows. 
Both  vessels  are  maintained  at  the  same  tempera- 
ture, and  any  variation  in  the  sp.gr.  of  the  solution 
causes  a  rise  or  fall  of  the  Boat,  and  the  resulting 
movement  "i  the  beam  actuate-  the  electrical 
controlling    dc\  ice.     \v.  1 1.  < '. 


Catalysers ;   Method  of  making 


M.  Rej  !i  'Ids, 


St.    L Tenn.       U.S.    1'at.    1,210,367,    He'  ,    2  I 

1916.  Date  of  appl.,  Feb.  is.  1916. 

lTNHi:i>r<  ED  catalytic  material  is  exposed  to  the 
action  of  a  reducing  gas.  including  carbon 
monoxide,  which  is  non-explosive  in  the  presence 
of  oxygen.     W.  H. »'. 

Decanting  apparatus.  J.  II.  Upenfels,  Denver,  Oolo. 

r.s.  I'.d.  1,210,392,  Jan.  2,  1917.    Hat,- of  appl., 

Feb.  5, 1916. 
The  apparatus  comprises  a  series  ,,t  settling  vats 

each  provided  at  the  bottom  with  an  outlet 
for  the  settled  solids  and  at   the  top   with   seven] 

outlet,  for  the   liquid,  connected   with   a   gutter 

formed  in  the  upper  edge  of  the  wall  of  tin-  \at. 
Filter  screens  are  placed  over  the  liquid  outlet, 
to  prevent   any  solid  matter  entering  the  gutter. 

— W.H.C. 

TAguids ;    Separating  tin-  component  parts  of 

E.    .1.    sheehan.    Assignor    to    w.    s.    \i 

Pasadena,    Pal.        U.S.    Pat.    1,211,361,    .Ian.    J. 

1917.  Date  of  appl.,   Feb.  s.    1915. 

Liquids    extracted    from    vegetable,    animal,    oi 

mineral  matter  at led  and  agitated  until  one 

of    the     constituents    solidifies.    The    liquid    is 

sterilised    by    contact    with    ozone,    and    the    solid 

and  liquid  parts  separated. — W.  F.  F. 

Boiler  compound.  V.  .1.  Melsted,  Winnipeg,  Canada, 
U.S.  Pat.  1,210,965,  Jan.  2,  1917.  Date  ol 
appl.,  Dec.  lb,  1913. 
A  mixture  of  comminuted  metallic  mercury,  and 
a  •■  separating  substance,"  liquid  at  ordinarj  tem- 
peratures, such  as  petroleum.      YV.  F.  F. 

Vacuum    mixing   machine   for   substances    sensi 
In  pressure  mul  friction.     \.  Wilhelmi,  Ueiithen. 
Ger.   Pat.  L".ii.77d.   Feb.  28,   P.M.-.. 

Tin-:    mixer    consists    of   a   circular   covered    pan, 
jacketed    to    permit     of    temperature    regulation. 
Mixing    i,    elicited    by    an   agitator    which    h 
from  a  bearing  in  the  lid  of  the  apparatus  when 

a  gas-tight    joint  is  made  by  the  use  of  a   men 

seal.     The    amount     of    clearance    between    tin 

agitator    arms    and    the   sides   of    the    pan    can   be 

car  fully  regulated,  thus  avoiding  anv  contact, 

II.  .t.  II. 

Separation   of  adsorbed,  colloidal,  soluble,  or  finely 
divided  substances  from  substances  carrying  them. 
Elektro-Osmose    A.-G.    (Graf    Sehwerin    i 
Berlin.       Ger.    Pat.    295,043.    Jan.    26,    1915. 

Addition  t< r.   Pat.  265.628  (see   Eng.   Pata 

1  1,369  and  24,066  of  1912;  this  J.,  1913,241,432). 

Tin:     passage     of    feebly     migrating    subst 
through  tie-  diaphragm  is  facilitated   bj   stirring. 
The  deposition  on  the  diaphragm  <•!  layers  which 

inq.ed.    tie    migration  is  therebj    hindered,  and  the 

substance  'an  come  into  the  sphere  of  action. 

-IF. I.  IF 
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Colloidal    solutions;      Production     of    stable . 

Aktiebolagel   Kolloid  i  Ldkvidation,  Stockholm. 

Ger.  Pat.  295,164,   Mar.  31,   1914.     Under  Int. 

Conv..  Deo.  18.  1913. 
The  substance  taken — e.g.,  wool  fat.  resin,  castor 
oil,  or  phosphorus — is  exposed  l"  the  action  of  a 
liquid,  in  which  it  is  normally  insoluble,  at  a  suitably 
chosen  high  temperature  and  corresponding 
pressure,  for  ;i  sufficient  time,  and  then  rapidly 
•  •■"led  under  normal  pressure.  This  gives  a 
colloidal  solution  stable  at  ordinary  temperatures. 
A  protective  electrolyte  may  be  added  to  produi  c 
Iter  particles  and  accordingly  greater  perman- 
ence of  the  colloidal  solution. — H.  J.  H. 

Filtering  apparatus.     C.  and  J.   Garnatz,   Berlin. 
Ger.    Pat.    295,221,    Mar.    28,    1915. 

The  lower  part  of  tin-  filter  is  a  shallow  inverted 
cone  offering  a  large  filtering  surface,  the  upper 
pari  being  dome-shaped  with  a.  wide  neck.  The 
liquid  t"  be  filtered  is  in  an  inverted  bottle,  the 
neck  of  which  is  placed  in  the  neck  of  the  fild  r  ; 
the  level  of  the  liquid  in  the  filter  i«  thus  kept 
constant  until  the  bottle  is  empty. — B.  V.  S. 

'«'./  fll'  r  with  grids  and  filtering  medium  arranged 
in  a  closed  chamber.  A.  Lippert.  Berlin-Pankow. 
Ger.  Pat.  295,245,   Feb.  22,   1916. 

A  i  -i  CJNDRICAL  chamber,  a,  which  can  be  closed  at 
both  ends,  has  two  or  more  longitudinal  grooves, 

b.  I',  r.  ,  nd  to  .nd.  cne  side  connecting 

with  the  inlel  tube,  I,  and  the  other  with  the  outlet 
tide.    „..      Circular  filter   grids,   d.   separated   by 


m&  ^~_ 


=r<  e 


the  filtering  medium,  are  arranged  in  the  chamber. 
They  have  flanged      '  ps  correspond- 

ing with  one  sel  of  grooves  in  the  wall  of  the 
chamber  :  the  gaps  are  so  arranged  with  respect 
to  th  -  that  the  -.lids  communicate  alter- 

nately with  the  inlet  and  the  outlet  groove-. 
Pressure  can  be  applied  s<>  as  to  pack  the  filtering 
medium  tight  enough  to  prevent  leakage. — B.  V.  S. 

Roasting   and   like  furnaces;     Automatic   charging 

devices    for .       A.    Mond,    London.     From 

Metallbank  and  Metallurgische  Ges.,  Frankfort, 
Germany.  Eng.  Pat.  100,259,  Jan.  18,  1910. 
(Appl.  No.  788  of  1916.) 

Centrifugal  machines  and  methods.  L.  P.  Sharpies, 
Wes<  Chester,  Pa.,  U.S.A.  Eng.  Pat.  100,342, 
Jan.  Is.  1916.  Under  Int.  Conv.,  Apr.  27,  1915. 
(Appl.   N".   si!)  Of   1916.) 

See  U.S.  Pat.  1,207,230  of  1910;  this  J.,  1917,123. 

Povcder  and  oilier  hygroscopic  substances  ;    Method 

and  apparatus  for  protecting from  moisture. 

s.  .'.ill  Manufacturing  <'"..  and  1;.  s.  Sperry, 
New  Haven,  Conn.,  l.'.s.A.  Eng.  Pat.  101,961, 
Maj  20,  1916.  Under  int.  Conv.,  Oi  t.  23,  1915. 
(Apj.b   No.  7231   of   1916.) 

See  U.S.  Pat.  1,178,187  of  1910  ;  this  J.,  1910,  623. 


Furnaces.  B.  Niedergesaess,  Seattle.  Wash.,  r.S.A. 
Eng.  Pat.  103,228.  Apr.   17,  1916.     (Appl     \ 
5602  of  1916.) 

See  U.S.Pat.  1,185,526  of  1916;  this  J.,  1916,  729. 

Filtering  apparatus.  K.  Kiefer,  Cincinnati.  Ohio. 
U.S.Pat.  1,211,947,  Jan.  9,  lit  17.  Date  of  appl., 
Apr.  8,  1913. 

See  Eng.  Pat.  14,136  of  1913  ;    this  J.,  1911.  632. 

Means  ior  the  gradation  of  coal  and  other  mail  ■ieds. 
Eng.  Pat.   103,230.     See  II a. 

Apparatus  for  healing  /-r  melting  and  delivering 
resin  or  other  material.  Eng.  Pat.  lo2,835. 
See  XIII. 
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Board  of  Fuel  Research;     Ippoinimcnt  of 

A  Board  of   Fuel    Research  has   been  appointed 
I     im  of  the  Privy  Council  for  Scientafic 

and  Industrial  Research,  on  the  recommendation 
of  their  Advisory  Council,  sir  George  Beilbj, 
F.R.S.,  has  consented  to  ai  I  as  I  or  of  the.  new 

organisation,  and  he  will  be  assisted  by  the  Hon. 
Sir  Charles  Parsons,  K.C.B.,  P.R.S.,  Mr.  Richard 
Threlfall.  F.R.S.,  and  Sir  Richard  Rodmayne. 
K.C.B..  Chief  r  of  Mines,  as  Members  of 

the  Board.  It  will  be  the  work  of  the  Beard  to 
investigate  the  nature,  preparation,  and  utilisation 
of  fuel  of  all  kinds,  both  in  the  laboratory  and 
where  nice--,  ii  a  an  industrial  scale.  Nirtieorge 
Beilby,  with  the  assistance  of  bis  Board,  will  be 
responsible  for  drawing  up  schemes  of  research 
into  these  problen  -.  and  when  the  schemes  have 
been  approved  by  the  Advisory  Council  and  the. 
Committee  of  the  Privy  Council,  authority  will 
be  given  him  to  carry  them  into  effect, 
arrangement  with  the  Governors  of  the  Imperial 
College  of  Science  and  Technology,  the  Lord 
President  lias  retained  Professor  W.  A.  Bone. 
F.K.S..  as  Consultant  to  the  Board  of  Fuel  Re- 
search  under  the  Department  of  Scientific  and 
Industrial   Research. 

Brotn    coal  deposits  in   Victoria.     Board  of  Trade 

J..   Feb.    15,   1917. 

The  existence  oi  brown  coal  al   Morwell,  Victoi 

is  well-known,  but  it  appears  that  until  quit-- 
recently  no  coal  lr.  s  bei  n  produced  in  the  locality 
for  nearly  twenty  years.  Previously,  various 
attempts  had  been  made  to  develop  the  field  on 
a  commercial  basis,  but  for  various  reasons,  success 
was  not  at  hiev<  d.  The  need  of  additional  sources 
of  fuel  supply  has  i'n<<-  more  directed  attention 
to  the  Morwell  deposits.  There  are  several  outcrops 
in  the  locality,  but  that  which  is  now  being  pre- 
pared for  coal- winning  is  the  Great  Morwell  seam, 
which  outcrops  in  a  gully  at  the  foot  of  thickly- 
timbered  hills.  All  the  coal  that  has  been  won 
so  far  has  been  from  an  open  cutting;  at  the 
present  stage  of  development  a  mine  does  nofc 
exist,  though  oie-  mas  be  opened  up  later  on. 
The  State  Mines  Department  has  made  prepara- 
tions for  exhaustive  preliminary  tots,  in  which 
it  is  hoped  to  show  that  crushed  brown  coal  is 
suitable  for  boilers  and  furnaces  of  the  open-hearth 
type  for  steel-making.  Gas-making  tests  which 
have   been   made   are    stated    to  'urging. 

The  coal  has  also  been  used  for  briquettes,  andit 
is  reported  that  in  this  form  it  can  compete  with 
black  coal  for  steam  raising. 
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Oil  shales;    The  Norfolk .     \Y.  Forbes-Leslie. 

J.  Inst.  Petrol.  Tech.,  19K.,  3.  3  35. 
A  record  of  research  on  the  Norfolk  potion  of 
the  Kimnieridge  outcrop.  Geographical,  geo- 
logical,  and  historical  details  are  given  concerning 
the  English  shale  fields.  The  physical  characteris- 
tics of  the  upper  and  lower  layers  of  the  Norfolk 
shales  are  described  in  detail.  In  the  latter  the 
presence  (•!  re.inous  substances  can  lie  detected  by 
the  microscope.  When  crushed  to  [50-mesh  size  the 
sp.gr.  of  the  Norfolk  shale  is  1-55.  When  shaken 
with  ether  tile  shale  yields  1",,  of  oil;  carbon 
bisulphide  extracts  only  0-25%.  The  Oil  also 
exudes  when  the  shale  is  wetted.  In  three 
specimens  the  volatile  organic  matter  varied  from 
31-7  to  35-1,  the  ash  from  39-8  to  16-8,  and  the 
moisture  from  4  to  10",,.  The  inorganic  matter 
lias  also  been  determined  in  both  the  original 
and  the  spent  shall'.  The  sulphur  content  varies 
from  4  :i  to  7-8%,  and  much  of  this  remains  in 
the  spent  shale.  The  yellowish-black  mobile  oil 
has  sp.gr.  0-942  to  0-900.  The  yield  is  40  gallons 
to  the  ton,  together  with  lib  lb.  of  ammonium 
sulphate  and  25,000  cubic  feet  of  dry  gas.  The 
oil  yields  a  considerable  quantity  of  motor  spirit, 
3  to  4  %  of  phenols,  and  a  similar  a  mom  it  of  benzene 
and  toluene.  A  large  proportion  of  the  oil  distils 
from  the  shale  below  300  ( '.  Laboratory  experi- 
ments show  that  the  sulphur  in  the  oil  can  be 
reduced  to  below  3%.  while  it  seems  that  some 
oils  containing  as  much  as  4",  of  sulphui  can  be 
used  in  internal  combustion  engines.  Calculations 
based  on  the  extent  and  thickness  of  the  Dorset 
and  Norfolk  shale  beds  indicate  \er>  considerable 
additions  to  the  oil  resources  of  the  United  King-  i 
dom.  -F.  ('. 

Petroleum  and  asphalt  :   Nature  and  origin  oj .- 

C.  Richardson.  Met.  and  (hem.  In-..  1917, 
16,  25—27.  (See  also  this  J.,  1916.  244.) 
THE  compositions  of  gases  from  the  Trinidad 
asphalt  deposit  and  oil  wells  in  the  vicinity  are 
compared  with  those  of  natural  gases  from  various 
American  States,  and  it  is  pointed  otrl  that  in  the 
California  gases  associated  with  highly  asphaltic 
oils,  the  methane  and  ethane  are  nearlx  as  \  aiiable 
as  in  the  Trinidad  gases,  and  that  both  series  are 
characterised  by  a.  high  percentage  of  carbon 
dioxide.  The  latter  constituent  is  not  found  in 
gases  associated  with  purely  paraffin  oils,  and 
it  is  suggested  thai  carbon  dioxide  may  be  a 
determining  factor  in  the  production  of  asphaltic 
hydrocarbons  by  contact  action  between  the  gases 
and  the  oil  "  sands."  In  cases  where  natural 
gas  occurs  unassoi  iated  with  petroleum,  it  must 
be  assumed  that  the  gas  does  not  remain  long 
enough   in   contact    with  the  "  sands,"  or  that    the 

contact  surfaces  are  unsuitable  in  <  haracter  or 
extent,  for  condensation  to  be  effect  ei I.     W. K.F.I'. 

Hydrocarbons;    Pyrogenesis  of .     E.   Lomax, 

\.  E.  Dunstan,  and  K.  B.  Thole.     J.  [nst.  Petrol. 
Te<  h.,  1916,  3,  30  -12". 

The  first  thirty-live  pages  of  this  paper  contain 
perhaps  the  most  complete  summary  >et  published 
of  the  work  which  has  been  done  on  the  subject. 

Over  150  references  and  a  chronological  list  of 
patents    are     appended.      The    processes    of    Hall. 

I : it t man.  Lucas.  Burton,  and  Redwood  and  Dewar 
receive  special  notice.  In  the  second  pari  the 
effects  of  varying  the  temperature  and  pressure 
during  cracking  experiments  are  considered   from 

the    standpoint    of    thermochemistry    and     i.e 

('hatcher's  rule.  In  the  majority  of  commercial 
processes  the  tendency  is  for  the  formation  (al 
about  500°  C.)  of  a  mixture  of  paraffins  and 
Olefinee,  while  at  about  700"  (.  aromatic  com- 
pounds are  produced.  The  general  effect  of 
excessively  high  pressures  is  to  bring  about 
reactions  "at   low   temperatures,   which   otherwise 


would  require  more  drastic  heating.  The  influence 
of  catalysts  is  fully  dealt  with,  as  is  also  the  effect 
of  various  anhydrous  metallic  halides.  It  seems 
probable  that  the  particular  material  to  he  cracked 
lias  little  influence  on  the  nature  of  the  final  pro- 
ducts, (racked  oils  always  contain  paraffins, 
cycloparai'iins.  oleflnes,  diolefines,  and  aromatic 
hydrocarbons,  while  in  the  gas  produced  hydrogen, 
gaseous  paraffins,  oleflnes,  and  diolefines,  together 
with  small  amounts  of  the  vapours  of  volatile  liquid 
products  occur.  Erythrene  appears  to  he  almost 
always  formed.  A  paraffin  hydrocarbon  yields  on 
cracking  an  define  and  a  lower  paraffin.  The  define 
may  then  he  similarly  degraded  to  lower  oleflnes 
and  finally  to  ethylene.  It  also  ma\'  isomerise, 
forming  a  cycloparaffin  or  naphthoic,  from  which 
a  side  chain  may  he  eliminate. 1  as  a  paraffin  hydro- 
carbon. The  olefine  also  yields  erythrene  which 
partly  polymerises;  finally  hydrogen  and  carbon 
are  produced  from  the  olefine  and  may  unite  to 
form  methane.  Acetylene  is  produced  from 
ethylene  at  about  570  ('.,  and  may  give  rise  to 
aromatic-  hydrocarbons.  Hone  ami  Coward's 
theory  of  nascent  radicals  (this  J..  1908,  886)  K 
of  importance  in  cracking  operations  at  high 
temperatures  since  ;  CH,  :  t'll.,  and  *GHa  may 
give  rise  to  aromatic,  hydroaromatic,  and  paraffin 
hydrocarbons  respectively.  Finally  there  may 
he  condensation  of  two  or  more  molecules  of  a 
hydrocarbon  with  loss  of  hydrogen.  The  pro- 
duction of  yellow  resinous  explosive  substances 
when  cracked  oils  are  stored  is  due  to  the  presence 
of  diolefines.  which  are  produced  to  a  greater 
extent    the   higher   is   the   temper.it  lire.— F.  C. 


Paraffin     hydrocarbons  ;      Stability    of 


(.. 


Egloff  and  R.  J.  Moore.     Me',  and  Chem.  Eng., 
1917,  16,  47—51. 

As  the  result  of  cracking  at  700 3  C,  five  successive 
fractions  of  a  paraffin-base  petroleum,  the  third 
fraction,  boiling  between  200'  and  250'  ('.,  and 
consisting  mainly  of  paraffins  ranging  from 
012H,6  to  ('i.ll,',,  was  found  to  be  the  least 
affected:  while  the  first  fraction,  boiling  up  to 
150°  C.  and  composed  of  much  simpler  hydro- 
carbons, was  the  mccst  chanced.  The  general 
belief    as    to    the    greater   stability   of    the   simpler 

hydrocarbons  at  high  temperatures  is  thus  no 
longer    tenable.     W.  K.  F.  P. 


Naphthenes  ;     Action    of   sulphur   on 


intdcr 


pressure.     W.     Eriedmann.     Petroleum,     1916, 

9.    97s     !'sj.     z.    angew.     Chem.,     1916,    29. 

lief..  531. 

Fractional  distillation  in  vacuo  of  the  product 
of  the  action  of  sulphur  on  eyclohoxane  under 
pressure  rave  a  first  fraction,  considered  to  be 
cyclohexaaiene,  giving  m-dinitrobenzene  with  a 
nitrating  mixture,  a  second  fraction  containing 
thiophenol,  considered  to  be  formed  from  cyclo- 
hexene  via  cyclohexadiene,  ami  a  residue  containing 
phenyl  sulphide.  A  thiocresol  was  isolated  from 
the  products  of  the  action  of  sulphur  on  rnethyl- 
cyclohexane  under  pressure.  In  the  case  of 
dimethylcyclohexane  (octonaphthene),  in  addition 
to  the  formation  of  hydroxylcnes  and  thioxylend, 
xylene  it-elf  is  produced  at  one  stage  and  gives 
mm-dimetnyldibenzyl.  It  follows  that  the  pre- 
sence of  aromatic  hydrocarbons  in  petroleum  can 

Scarcel]  he  due  to  the  action  of  sulphur  on  naph- 
thenes under  pressure,  as  no  sample  has  yet  been 
found  to  contain  thiophenol  or  a  homologous 
aromatic    mercaptan.     F.  W.  A. 

Absorption  of  gases.     Hempel.     See  I. 

Utilisation  of  iraste  heal  far  steam  generating  pur- 
pose*.    Pratt.     Set  I. 
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Some  physical  properties  of  the  tiro  chief  mineral 
constituents  of  coke-oven  bricks.  Fearnsides.  See 
VIII. 

Patents. 

'  ""l  ;    Apparatus  for  extracting   letter  from   . 

C.    Burnett.    Bath.   Ens-  Pat.   103,031,  Mar.  3. 
1916.     (Appl.  No.  3201  of   1910.) 

Coal  is  supplied  to  the  lower  end  of  the  upper 
plate  of  an  inclined  hollow  steam-heated  element. 
b.     An  endless  conveyor,  a,  moves  the  coal  along 


the  heater  till  it  falls  over  tin-  edge  on  to  a  similar 
lower  heater,  along  which  it  is  conveyed  by  the 
returning  part  of  the  conveyor.  The  heating 
elements  are  composed  of  a  scries  of  compartments 
connected  by  short  conduits,  e,  which  have  their 
edges  bevelled  to  aceomux  date  asbestos  packing 
between  the  conduit  and  flanges  on  the  adjacent 
plates,  b1.  The  apparatus  may  be  used  in  con- 
junction with  that  described  in  Fng.  Pat.  6944 
of  1915  (this  J..  1916,  683).— W.  E.  F: 

Coal  and  other  materials  :    Means  for  the  gradation 

Of    .     YV.    Yates.    H.    \V.    S.    Martin,    and 

Matthews  and  Yates.  Ltd..  Manchester.  Eiil'. 
Pat.  103.230,  Apr.  Is.  1916.  (Appl.  No.  5669 
of   1916.) 

COAL  falls  from  a  hopper  in  a  stream  close  to  the 
vertical  dividing  wall  between  two  similar  adjacent 
receptacles.  An  aperture  in  the  dividing  wall 
immediately  below  the  hopper  is  adjustable  in 
sue  by  a  sliding  plate,  and  air  is  drawn  through 
the  falling  stream  of  coal  and  through  the  aperture 
into  the  adjoining  receptacle.  The  coarser  grade 
of  coal  falls  into  the  first  receptacle  and  the  lighter 
portions  pass  through  the  aperture.  A  hinged 
guide-plate  below  the  outlet  of  the  hopper  varies 
the  distance  of  the  stream  from  the  dividing  wall, 
and  a  curved  plate  on  the  farther  side  of  the 
aperture  deflects  the  lighter  portions  of  coal  down- 
wards. The  air  current  is  withdrawn  by  a  fan 
through  a  pipe  opening  into  the  top  of  the  second 
eptacle,  carrying  with  it  the  fine  coal,  which 
passes  into  a  separator  and  is  collected.  The 
medium  grade  remains  in  the  second  receptacle. 

— W.  F.  F. 

Briquettes ;     Presses   for   the    production   of 


E.  R.  Sutcliffe,  Leigh,  and  Pure  Coal  Briquettes. 

Ltd.,  Cardiff.  Eng.  Pat.  13,790,  Sept.  28,  1915. 
In"  the  operation  of  presses  consisting  of  a  series 
of  cylinders  in  axial  alinement  having  connected 
pistons,  one  of  the  pistons  is  balanced  by  the 
admission  of  motive  fluid  on  each  side.  Towards 
the  end  of  the  forward  stroke,  the  motive  fluid  in 
front  of  this  piston  is  released  to  augment  the 
pressure  on  the  common  piston  rod.  The  move- 
ment of  the  piston  is  transmitted  by  hydraulic 
means  to  the  main  plunger  of  the  press.  In  the 
event  of  an  abnormal  stroke  due  to  shortage  of 
material  in  the  mould,  communication  with  an 
accumulator  is  established  and  the  requisite 
pressure  maintained. —  J.  E.  C. 


Briquettes ;     Presses   for   the    production    of   . 

E.  R.  Sutcliffe,  Leigh,  and  Pure  Coal  Briquettes. 
Ltd.,  Cardiff.  Eng.  Pat.  102.918,  Sept.  28. 
1915.  (Appl.  No.  15,601  of  191G.)  (See  also 
Eng.  Pat.  20,679  of  1911;    this  J.,  1916,  297.) 

In  a  vertical  hydraulic  press,  after  compression 
of  the  briquette,  the  main  plunger  is  raised  by 
means  of  a  subsidiary  superimposed  hydraulic 
cylinder.  The  liquid  from  the  upper  portion  of 
I  the  subsidiary  lifting  cylinder  is  forced  to  an 
abutment  ram  cylinder  which  ejects  the  briquette 
from  the  mould.  Means  are  provided  for  applying 
lateral  pressure  in  the  mould  and  for  releasing 
this  pressure  to  allow  an  upward  movement  of  the 
abutment    ram. — JE.  C. 

Furl;  Process  or  burning  — .  E.  Pohl.  New 
York.  U.S.  Pat.  1,210,099,  Dec  26,  1916. 
Dale  of  appl.,  Feb.  2,  1916. 

The  vapour  from  an  exposed  surface  of  a  liquid 
or  solid  fuel  is  ignited,  thereby  heating  the  fuel 
and  increasing  its  rate  of  vaporisation.  The 
flame  is  then  extinguished  by  a  cap  enclosing  tin- 
vapour  evolved,  which  is  burnt  under  pressure 
in  a  series  of  independent  jets,  the  heat  from  which 
is  utilised  to  cause  continued  rapid  vaporisation 
of    the    fuel.— J.  E.  C. 

Coke  ovens  or  the  like;  Charging  end  gas-with- 
drawing means  for .     A.   Roberts.  Chicago, 

U.S.A.  Eng.  Pat.  103.109,  Jan.  18,  1916. 
(Appl.  No.  815  of  1916.) 

In  a  coke  oven,  a  series  of  charging  openings  are 
connected  by  side  branches  to  a  common  gas- 
collecting  main.  During  charging  operations 
a  substantially  air-tight  joint  is  produced  by  the 
insertion  of  a  funnel  or  equivalent  device,  to 
separate  the  coke-oven  chamber  from  the  gas- 
collecting  main. — J.  E.  C. 

Coke  ovens  and  the  like,  and  treatment  of  gases 
therefrom.     A.  Roberts,  Chicago,  U.S.A.     Eng. 

Pat.  103.213.  Jan.  is.  join.  "(Appl.  No.  7031 
of  1910.) 

In  connection  with  the  gas-collecting  main 
described  in  the  preceding  abstract,  a  series  of 
sprays  is  arranged  for  preliminary  treatment  of 
the  gases  with  oil,  emulsion,  or  the  like.  The 
sprays  are  preferably  arranged  in  staggered 
relation  to  one  another,  and  a  trap  or  the  like  is 
fitted  for  the  removal  of  excess  fluid. — J.  E.  C. 

Coke-oven  construction .  Coke-oven.  G.  E.  Thackrav, 
YVestmontborough.  Pa.  U.S.  Pats,  (a)  1.211.502 
and  (b)  1.211.503.  Jan.  i>.  1917.  Dates  of  appl.. 
(/.)  Oct,  28,  1913,  and  (b)  Sept.  2,  1916. 

(a)  In  a  horizontal  coke  oven  with  vertical 
heating  flues,  a  series  of  regenerators  extend- 
longitudinally  under  each  oven,  the  regenerator- 
under  the  end  portions  being  shorter  than  those 
under  the  central  portion.  Separate  gas  supplies 
are  admitted  to  the  sections  supplied  by  the 
various  regenerators.  (B)  The  lower  end  of  each 
heating  flue  rests  upon  a  base  block,  a  burner 
being  formed  in  each  block,  and  there  is  a 
recess  beneath  the  burners  on  the  under  side 
of  each  base  block.  Gas  is  fed  to  these  burners 
by  distributing  pipes  of  varying  lengths,  whilst 
air  is  admitted  by  side  ports  decreasing  in  size 
from  the  ends  of  the  oven.  The  floor  of  the  oven 
is  formed  of  blocks  separated  from  the  side  wall- 
to  form  expansion  joints.     .1.  E.  C. 

Coke-oven  gases;    Treatment  of .    J.  1.  Bronn, 

Assignor  to  Rombacher  Qiittenwerke,  Rombach, 
Germanv.     U.S.    Pat.    1,211,395,   Jan.   '.'.    1917. 
Date  of  "appl..  Oct.  II.  1916. 
A  compressed  gas  for  lighting,  heating,  and  weld- 
ing   is    produced    from    previously    treated    coke- 
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oven  gases  l>>  passing  the  latter  through  a  sub- 
stance capable  of  absorbing  carbon  dioxide, 
then  through  one  capable  of  absorbing  ethylene, 
then  liquefying  the  remaining  gases  »itli  fchi 
exception  of  hydrogen  and   nitrogen.     J.  E.  C. 

Gasi  .-    < 'ompli  I'    i  ombuation   oi 

\.  C.  [onides,  jun.,  London.    Eng.  Pat.  102  983, 
Jan.    I.    L910.  '   '  U»pl.   No.    129  of    L916. 
also  Eng.  Pat.  l5,758of  1913  ;  tin-. I..  191  I.  824.) 

In  a  multi-burner  heating  device  the  separate 
constituents    of    a    self-burning    Lras^  Lure 

arc  fed  from  capacious  conduits  to  a  series  of 
adjustable  mixing  devices.  Means  are  provided  in 
at  least  one  of  these  conduits  for  adjusting  the  Bow, 
whilst  the  mixing  devices  comprise  means  Eor 
creating  vortices  in  the  current  of  mingled  fluids. 

.!.  B.  I  . 

Gas  producer.    J.  A.  Herrick,  New  Rochelle,  X.Y. 

U.S.  Pat.  !. iMil.  171.  .Ian.  12.  L917.    Date  of  appl., 

Sept.   26,    1913. 
1\  a  gas  producer  having  two  rotatablc  sections, 
hi. 'an-   Ei  '■     one   of   the   sections   and    Eor 

coupling  ons  together  at  will  are  provided. 

i  >n<-   sect  ion    em  loses    I  he    combust  io  -  the 

other  the  ash  zone,  ai  la  non-circular  tuyere-box 
extends  in1  o  i  he  a  sh  i.  E.  < '. 


for       II.-:.         ill        liiilli 


Oils  :      Vapoi  ■ 

inli .  m  s.  W.  A.  Plal 

Eng.  I'at.  102,388,  .Ian.  0,  L916.    I  Vppl.  No.  231 
of   II 
Liqi  id  Euel,  such  as  paraffin  oil,  is  passi  d  I  lirougb 
a  ci  il  surroum  ust  pipe  of  1 1 

This  ■  "il  is  housed  in  a  chamber,  pa 
fusible  -alt  i.i'  alloy,  Hi'-  latent   heat   of  solidifica- 
tion of  which  is  utilised  during  low  load  periods. 

T.  E.  C. 

Petrol;     Refining   of—      by    distillation.       P.     \. 
Kulii:.  W  dliamsburg,  <  Int ..  •  lanada.     En 
102,903,  \m::.  10,  1916.  (  Wppl.  So.  1  l,306o!  1910.) 
A  method  of  refining  petrol  by  distillation  con- 
sists  in   heating   it    in   a    tank   surrounded    b 
water  jacket,  the  latter  being  pKM  ided  with  me; 
for  indicating  the  steam  pressure.     Vapours  ' 
the  petrol  arc  i  ondi  used  ina  refrigerating  i  hamber. 

J.  E.  ('. 

Gas    retorts;     Charging   of .     A.    E.    White, 

London.      From      Biter-Conley      Manufacturing 
Leetsdale,   Pa.,   U.S.  \.   Eng.    Pat.   103,137, 
Jan.  T.  1916.     (  ^ppl.  No.  835  ol  1916.) 

Gas  retorts  :    Machines  for  charging  and  discharging 

.     Apparatus  for  charging  m<<i  discharging 

retorts.     Riter-Conley   Manufacturing  Co.,   II.    \. 
Carpenter,   R.   I..   Elibbard,  and   A.   \V.  Warner, 
I,,  i  dale,     Pa.,     U.S.A.     Eng.     I'ats.     103,138 
and    103,139,    .Ian.    7.     i'.i\<:.      i  ippl.    No 
and  337  ot  1916.) 

ts ;     Machines  i"/  discharging  and  charging 

.      \.    \.  Guest,   Gibbons   Bros.,   Ltd.,  ana 

,i.    Wigley,    Lower   Gomal,    Staffs.     Eng.    Pat. 
103,143,  -Ian.  1 1.  1916.     I  \ t'i'l.  No.  132  ot  1916.) 

e-ovens  or  th<   like;    'Recuperators  for  .      \. 

Roberts,   Chicago,    U.S.A.     Eng.    I'at.    In:;. ins. 

.Ian.   is.   IQ16.     (Appl.  No.  si  i  ,,i    1916.) 
s.|  ;    i  .s.  i'at-.  1,193,060  and    1,193,069  of  line,; 
tl, is  .1..   1916,  958. 

iephaU-like  masses;    Process  for  manufactun    of 

and  derivatives  therefrom.     I..   Landsberg, 

Nuremberg,    Germany.     U.S.    Pat.     1,211,721, 

.I.,-    •.'    l!U7.      Hal.   oil  appl.,  Apr.  28,  1913. 

Shh  it.  Pat.  157,054  "I  1913  :   tin-  J.,  1913,  1000 


Apparatus  for  feeding  pulverulent  fuel  to  furnacea. 
I     g.   Pat.   13,067.     Sec  1. 

■-  I    with    pulverulent    fuel.     Eng.    Pat 
103,097.     Set    I. 

Gas-fired   crucible    furnaces,     I 

Sec   I. 

Apparatus  for  purifying,  cooling,  and  »?• 
I'm.     Pat.    L03.133.     >•      !. 

Production   »i  ammonia   [from    Mond  or  producer 
gas].     Kn<_'.  Pat.  103,118.     See  VI 1. 

(■.  ni  ".'  ide.     1  r.S.    I'ai  ■ 
1,211,713.     See  VII. 

ttur<   for  i  and  other  structures. 

1  .S.   Pat.   1,209,238.     Set    iX. 


IIb.-  DESTRUCTIVE  DISTILLATION  , 
HEATING:     LIGHTING. 

I '.\  I  ! 

Fml  ;   Apparatus  for  distilling 


.       II.  P.   Wall 
maim.  Chicago,   111.      I  .S.   I'at.   1,210,  .-- 
26,  1916.     Date  of  appl.,  112. 

'I'm:  apparatus  comprises  a  distillation  conduit 
having  two  stationary  side  walls  ami  two  movable 
-id.-  walls  on  opposite  sides  which  •  •  n  be 
-'■  as  to  agitate  tli<-  fuel  in  tin:  conduit.  The  fuel 
is  heated  in  iis  passage  through  the  conduit 
distillates  oi  varying  character  an  removed  at 
-  l,\   separate  mai 

lis  of  all  kinds;    Treatnn 


s,  hroeder,  Eamburg.     Ger.   i '.  .luls 

::.    191  I. 

'I'm  coal,  ground  or  not,  is  mixed  with  water  and 
treated  with  superheated  steam  under  pressure 
in  a  vessel  fitted  with  a  powerful  stirrer.  The 
mass  is  subsequently  diluted  » itb  a  large  quantity 

of  water,  whereby  a  colloidal  -chit ion  orsUS] 

of  the  coal  is  produced,  from  which  the  insoluble 
impurities  can  be  separated  by  filtration  or  tin- 
like.  Sufficient  mineral  acid  is  added  to  lie- 
filtrate  to  coagulate  the  coal,  which  i- 
separated  by  tilt  ration  or  the  like,  washed  fro 
from  soluble  -alts,  and  dried  ;  if  necessary  from 
0-75  to  ::,,  of  alkali  salts  maj  be  added  before 
treating  with  acid.  The  yield  of  purified  coal  is 
50  75  .  The  purified  coal  has  a  nigher  calorific 
value  than  the  original  material,  and  when  carbon- 
ised yields  from  three  to  four  times  the  r 
of   by-products  otherwise  obtained. 


Wicks  :    Indestructible 


O.   Imray.    London. 


From  T.  W.  (dine-.  Waseca,  Minn..  U.S.A. 
Eng.  Pat.  103, 079,  Aug.  11,  1916.  (Appl. 
No.  11,370  of  1916.) 

An  indestructible  wick  for  heating  and  cooking 
stoves  i-  made  up  of  comparatively  thin  inner 
and  outer  sheets  of  asbestos  or  other  non-com- 
bustible  material  and  an  interpo  i  i  rbonised 
body  portion.  The  latter  is  saturated  with  a 
solution  before  being  carbonised  so  as  to  obtain 
a  finely  divided  non-combustible  mineral  sob* 
-tamo  evenly  distributed  throughout  the  carbon- 
ised  material. — J.  B.  1 1. 

Cathode  ray  device.  X-ray  lube.  W.  D.  Coolidge, 
Schenectady,  N.Y..  Assignor  to  Genera]  Electric 
Co.     U.S.   I'ats.  (a)  1,211,091  and  (n)   1,211,092, 

Jan.  2,  1917.   Hate-  of  appl..  (a)  Sept.  8.  1918, 

renewed  Sept.  26,  1910,  (»)  June  5,  1916. 

(a)  A  Rontoen  ray  tube  is  composed  of  M 
evacuated  envelope,  pervious  to  X-rays,  and  ■ 
stem  which  is  provided  with  a  tip  of  heat-resisting 
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insulating  material  projecting  into  the  envelope. 
The  tip  is  joined  to  refractorj  supports,  carrying 
the  anode  and  cathode,  the  latter  being  in  t In- 
form of  a  flat  wire  spiral,  disposed  substantially 
in  a  plane  perpendicular  to  an  axis  passing  through 
the  electrodes,  and  having  a  diameter  smaller 
than  the  working  face  of  the  anode.  The  cathode, 
which  is  independently  heated,  is  surrounded 
by  a  static  focussing  ring  for  focussing  the  cathode 
i  ays  upc  >n  the  anode.  The  envelope  and  electrodes 
are  freed  from  ionisable  gas  to  such  an  extent 
that  the  tube  may  In-  operated  by  an  electron 
discharge  from  Hi.-  cathode,  independently  of  gas 
ionisation.  (b)  The  charge-receiving  face  <>i'  tic- 
anode  is  in  part  surrounded  by  a  conductive  mem- 
ber admitting  the  electron  discharge  from  the 
cathode,  whereby  an  electric  field  is  established 
suppressing  the  emanation  of  an  electron  dis- 
•  harge  from  the  far.-  of  tlie  anode. — B.  N. 

Apparatus  for  n  vivifying  ekar.    U.S.  Pat.  1.207, 1  78. 

See  I. 


III.— TAR  AND  TAR  PRODUCTS. 

/:,  ns(  "■    and  tolut  .■••  . 

of .     F.  Fichter  and  !..  Glantzstein. 

1916,  49,  2473-  2487. 
Tim    chlori       ion  of   b  aid  toluene  by  tie 

trolysh    of    hydrochloric   acid   had   previously 
been     performed     under     disadvantageous 
ditions   on  account    of   t].,>   heterogeneous   n;o 
of  the  electrolyte,   but    \  ith  a    common  solvent, 
such  as  glacial  acetic  arid,  homogeneous  solutions 
of  hydrocarbon   and   ai  u<  bydrogen   chloride 

may  lie  electrolysed  with  satisfactory  results  by 
the  use   of   a   platinum   anode.     Tin-    progressive 
stages  in  tie-  electrolytic  chlorination  of  ben: 
may    In-    tabulated    as    follows  :     chlorobenz. 
p-dichlorobenzene,  sj/»un..-tetrachloroben 

hexachlorobenzene,  and  pentachlorophenol.  It 
does  not  seem  possible  to  prevent  the  formation  of 
phenolic  derivatives   by   oxidation,   and   chloranil 

is  always  present   as  a   by-product;     the   us ' 

acetic  ai  id.  also  complicates  matters  by  (lie  partial 
conversion  of  the  phenols  into  their  acetic  i  ters, 
and  pentachlorophenol  acetate  is  only  saponins 
with  difficulty.  Phenols  of  a  lower  degree  of 
chlorination  are  not  obtained,  and  pentai  bloro- 
phenol  is  only  produced  after  the  tetrachloro- 
benzene  stage  has  beer  ceai  bed  :  chloranil,  on 
the  Other  hand,  is  formed  at  all  stages.  The 
factors  favourable  to  a  high  yield  of  chlorinated 
products  are:'  high  current  density,  low  con- 
centration of  benzene,  and  high  temperature; 
under  these  conditions  crystals  of  hexachloro- 
benzene  are  formed  on  the  walls  of  the  clay  cell 
at-  the  anode  and  may  he  separated  in  an  almost 
pure  condition.  Anodes  of  other  material  than 
platinum  give  poor  results;  light  has  little' 
influence.  Th<  electrolytic  chlorination  of  toluene 
is  far  more  complicated  because  substitution  takes 
place  both  in  the  ring  and  in  the  side-chain; 
the  influence  of  light  rives  the  rea.  tion  an  undesir- 
able direction,  and  the  electrolysis  should  ho 
i  out  in  the  dark.  The  stages  may  be 
formulated  approximately  as  follows: — o-  and 
p-chlorotoluene,  2.4-dichlorotoluene,  2.4.5-tri- 
chlorotohiene,  pentachlorotoluene  and  2.4.5-tri- 
chlorobenzylidene  chloride,  pentachlorobenzvl 
chloride,  and  2.4.5-1  richloro-3.6-dihydroxybenzj  I- 
idene.  chloride,  ami  bexachlorobenzene.  \s  m 
the  case  of  benzene,  the  degree  of  chlorination  is 
determined  mainly  by  the  current  density,  but 
substitution  in  the  side  chain  does  not  begin  until 
the  nucleus  lias  taken  up  3  atoms  of  chlorine  and 
presents  a  certain  degree  of  resistance  to  further 
•  ldorination.  It  would  appear  that  the  chlorination 
of  the  nucleus  is  effected  primarily  by  the  nascent 


tomic     chlorine     liberated     electrolyti  ally     and 
that    accumulations    of     molecular    chlorine    are 

responsible  for  the  attack  on  the  side  chain. — J.F.B. 

p-Cresyl    carbonate:     Nitration    oi .        A.     1 

llolleman  and  J.   M.  A.    Iloellake.     Reo.  Trav. 
Chim.    Pays-Has.    1917,    36,   271—280. 

The   authors   have-    investigated    the   nidation   «  i 
p-cresyl  carbonate,  which  was  found   by   Mei 
Lucius,  u.Bruningto  yield  the  m-nitro-derivative, 
instead  of  a  mixture  of  ortho  and  para  derivatives, 
as  was  to  be  expected.     Bj    comparing  the  pro- 
portions of  ...  ,„-,  and  p-derivatives  formed  when 
phenyl  carbonate,  toluene,  and  p-cresyl  carbonate 
are  nitrated,  it  was  found  that,  although  the  i 
hydroxyl  group  has  a  far  greater  influence  than  th 
methyl   group  in  determining  the  position  tal 
up    by    a    new    substituent,    if    the    hydrogen 
the   hydroxyl    group   is    replaced,   as   in   p-cresy] 
carbonate,     its     directing     influence     disappears. 
and  the  influence  of  the  methyl  group  prepondet 
ales. — F.  Sr. 

Ketones  :  Actwn  of  alcoholic  caustic  potash  on . 

IV.     Action  of  alcoholic  caustic  potash  on  halo- 
It  i   am    idb      ophi  none.      1'.    J.    Mom 

Pec.  Trav.  Chim.  Pays-Bas,  PUT,  36,  25S — 270. 
In  studying  the  reduction  of  benzophenones  to 
benzhydrols  by  boiling  them  for  two  days  with 
alcoh  lie  caustic  potash,  it  was  found  that  3-amino- 
benzophenone  is  not  complet  -ly  reduced,  proving 
thai  the  single  amino  group  inhibits  the  reaction. 
If  halogens  are  introduced   in  the  meta  positii 

inhibitprj    influence   of    the   amino    group    is 
destroyed,  so  that  the  following  compounds  . 
completely  reduced  : — 4-chloro-3-aminober 

phenone,  t^bromo-S-a  minobenzi  iphenone,  4-chlo 
3'-aminobenzophenone,  4-bronao-3Vaminqhenzo- 
phenone,  4.4'-dichloro-3-aminobenzophenone,  4.4'- 
dihromo-3-aminobenzophenone.  Of  these  com- 
pounds, 4-chloro-3-ammobenzophenone  and  4.4'- 
diclnoro-3-aminobenzophenone  lose  only  a  little 
halogen  during  the  reactions,  the  others  losing 
more.  'The  corresponding  benzhydrols  also  los< 
halogen  if  boiled  with  alcoholic  caustic  potash. 
l-chloro-3-aminobenzhydrol  losing  the  least,  and 
i  bromo-3-aminobenzhydrol  tin-  most. — F.  Sp. 

I'yrogenesis  of  hydrocarbons.     Lomax  and  othi 
See  II a. 

Patents. 

Pitt  li  :    Process  for  preparing  hard  convnn  rcial . 

P.    P.    Perry,    Montclair,    and    B.    F.    Stewart, 
Woodcliffe,   N.J.,    Assignors  to    Barrett   Manu- 
facturing Co.,  Sew    Y/ork.     U.S.  Pat.  1,210.097, 
dec.  26,  1916.     Date  of  appl.,  Feb.  16,  1916. 
Hard  pitch  is  obtained  in  small  particles  by  intro- 
ducing water  and  molten  pitch  independently  into 
a    vessel   in   which   thev   are   subjected    to  ill 
pendent   centrifugal  ail  ion.     The  pitch  is  caused 
to  take  an  upwardlj    curved    path,  and  to  pass 
through   tin-  centrifuged   water,  with  which  it   i- 
subsequently  mixed.     F.  sp. 

\fono-alkylated  <icoifi\'i<-  amines  (N-alkylaryl- 
amines) ;  Manufacture  of  —  -.  G-.  T.  Morgan. 
London.  Eng.  Pat.  102,834,  -Ian.  12.  1916. 
1  \ppl.   No.   514  of    L916.) 

N-Ai.kyi.  \i;i  i.AMIMvs  are  prepared  from  aniline 
or  napht  hylamiues  or  their  homologues  or  simple 
substitution  products  (other  than  nitro-com- 
pounds),  by  treating  the  amine  with  an  aliphatic 
aldehyde  in  the  presence  of  a  redui  ing  agent  in  a 
medium  not   possessing  a  strongly  acid  character 

Tie-  anh\alioalde|i\  ,1,  -amine  or  Sc.hifl  base  pro- 
duced from  the  amine  ami  aldehyde  is  simul- 
taneously reduced  to  the  alky]  aromatic  amine. 
Example: — 60  parts  of  aniline  and   66  parte  of 

10%   formaldehyde    are   .old-. I    slowly   -Hid   con- 
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currently  to  300  parts  of  34%  caustic  soda  solution 
(sp.gr.  1-37)  containing  90  parts  of  zinc  dust 
in  suspension.  The  addition  of  the  reagents 
should  take  about  two  hours,  and  the  mixture 
should  I"'  well  stirred  and  kept  at  90  ('.  The 
heating  and  stirring  are  continued  for  6  hours 
longer,  during  \\  bich  10  parts  of  in  ',,  formaldehyde 
is  slowly  added.  When  the  percentage  of  methyl- 
aniline  has  reached  a  maximum,  the  mixture  is 
steam  distilled  and  the  methylaniline  obtained 
from  the  distillate  in  any  cf  the  usual  ways. 

''.  Sp. 

Suiphonic  acid  •  •./  an  aromatic  hydrocarbon  ;  Mil.1""' 
of  separating—  -from  sulphuric  acid,  and  of 
converting  the  suiphonic  acid  into  n  salt.  I..  \l. 
Dennis,  Ithaca,  N'.V.  U.S.  Pat.  1,211,923, 
Jan.  9,   li'lT.     Date  of  appl.,  Julj    I  I.   1016. 

\  mixture  of  a  suiphonic  acid  of  an  aromatic 
hydrocarbon  and  sulphuric  acid  is  treated  with 
a  solvent,  e.g.,  benzene,  which  only  dissolves  tin' 
suiphonic  acid,  and   the  solution  is  subsequently 

1 1 rated  with  a  suitable  compound  to  form  tin-  salt . 

I-'.  \V.  A. 

Sulphonalion  of  hydrocarbons.  I>.  Tyrer,  Stockton. 
U.S.  Pat.  1,210,725,  .Ian.  -J.  1917.  Date  of 
ai.pl..    May   22,    1916. 

IIvdi«k -MiiniNs  boiling  below  200  C,  e.g.,  ben- 
zene, air  sulphonated  by  passing  them  in  1 1 1 « -  form 
of  vapour  through  strong  sulphuric  acid,  which  is 
heated  gradually  from  100  to  is:,  c.  until  the 
hydrocarbon  vapour  ceases  to  In-  absorbed. 

-  P.  SP. 

Phenol :  Manufacture  of ■ .     D.  Tyrer,  Stockton. 

U.S.  Cat.  1,210,726,  Jan.  2, 1917.     Pate  of  appl., 

May  22,  1916. 
(a)  Cai.i  iim  benzenemonosulphonate  is  treated 
with  sodium  sulphate,  forming  calcium  sulphate 
and  sodium  benzenemonosulphonate,  and  the 
latter  is  fused  with  caustic  soda.  (I!)  A  mixture 
of    calcium    carbonate   and    calcium    sulphite    i^ 

treated  with  sodium  hisulphate,  forming  sodium 
sulphate,  sulphur  dioxide,  and  carbon  dioxide, 
(c)  The  gases  from  (hi  are  passed  into  a  solution  of 
the  melt  from  (a),  liberating  phenol  and  forming 
sodium  sulphite  and  sodium  carbonate,  which  are 
treated  \\  it b  lime,  forming  caustic  soda,  and  a 
mixture  of  calcium  carbonate  and  calcium  sulphite. 

-    F.  Sp. 

/'/// ■mils  :  Process  of  producing  —  .  A.  S. 
Ramage,  Assignor  to  Bcstaph  Engineering  Co., 
Detroit,    Mich.     r.s.    Pat.    1,208,833,    Dec.    19, 

1916.      Hate  of  appl..    \pr.  20,   1916. 

Phenols  are  produced  from  high  boiling  tar  acids 
by  spraying  a  material  containing  them,  by  means 
of  a  jet  of  hydrogen,  into  a  chamber  containing  a 
catalyst,  e.g.,  nickel,  at  600  650'  ('..  and  con- 
densing the  phenols  produced.     F.Sp. 

SulphoiKitint)  hxdnx-arlxxix.  [>.  Tvrer.  Stoekton. 
Kng.  Pat.  103,204,  .Ian.  12  and  .Mar.  I.  1916. 
(Appl.  Nos.  .SOSiT  and  Ii078  of  1916.) 

See  U.S.  Pat.  1,201,725  <>f  1916;  preceding. 


IV— COLOURING  MATTERS  AND  DYES. 

i  'iii:  h  production   in   Burma. 

The  demand  in  the  United  States  tor  i  rude  dyes 
is  being  met,  in  part,  by   increased  shipments  of 

euteh    from     Burma,      lii    1915,     1,234,140    lb.    "f 

cutch  was  exported,  in  contrast  with  l'HT.IIii  lh. 
in  1914. 

In  the  manufacture  of  cutch  no  scientific  process 
is  employed,  the  industry  being  carried  on  ex- 
clusively  by    natives.     It    is    obtained    from    the 


Acacia  catechu  the  trees  being  felled  while  green, 
the  hark  taken  off.  and  the  timber  chopped  up 

and     boiled     in     large     cauldrons.      The     resultant 

liquid  is  drained  off  and  solidifies  a,  it  cools.  In 
the  better  qualities  of  cutch  only  the  heart-wood 

of   the   tree    is   utilised.      Cutch    is    brought   to   the 

market  in  several  forms,  the  three  principal 
ones  being:  (ii  Tablets-  small  rectangular  blocks 
weighing  from  1  lh.  to  ••:  lb. :  CD  blocks  -more  or 
less  square  blocks  weighing  from  :is  lh.  to  5(5  lb.  : 
(IS)  baskets- a  soft  cutch  of  a  thick  consistency. 
Tablet  cutch  is  the-  best  quality  and  basket  cutch 
the  lowest.  Block  and  basket  cutch  usually 
COntain  more-  impurities  than  tablet  cutch.  but 
in  recent  years  a  larger  business  has  been  done  in 
basket  quality  than  in  the  other  two.  probablj 
because   basket    is  the  cheapest  of  tin-  three.      On 

arrival  in  Rangoon  the  cutch  is  packed  in  wo.  .den 
cases  (usually  containing  1  cwt.  net)  and  is  then 
ready  for  export. 

Cutch     trees    are     fc. 11)1(1    throughout      the     whole 

of  Burma,  hut  the  question  of  transportation 
makes  cut.  h-boiling  unprofitable  in  mans  districts. 
Licences  for  cutch  manufacture  are  granted 
annually  by  the  Government,  and  the  industry 
is  more  or  less  of  a  stand-by  to  the  population  in 
seasons  of  bad  harvests.  The  Burmese  Govern 
ment  increases  or  reduces  the  number  of  licences 
as  necessity    indicates.     The  principal  producing 

districts      in      Burma      are      Prome,      Thayctmy... 

Myingyan,  Minim.  Pegu,  Yamethin,  and  Pynv 
mana. 

Cut.h  is  used  largely  as  a  dye,  but  in  addition 
te.  this  it  is  employed  in  some  countries  for  tannine 
and  as  a  preservative.  In  Burma  it  is  used  to 
preserve  fishing  nets  and  sails. 


Sulphide  dyestuffs ;  Chemistry  of  the 


.     K.    Iff. 

Etowe.     .1.  Soc.  Hyers  and  Col.,  1017.  33,  9—17. 

A    SUMMARY   of    published    work    oil   the    probable 

t  biazine  constitution  of  certain  sulphide  dyestuffs  is 

followed  by  a  discussion  of  the  possible  existence 
e.f  other  sulphur-containing  rings  in  sulphide  dye- 
stuffs.  It  appears  probable  that  the  blue  and 
I. lack    sulphide'    dyestuffs    are    thiodipheiiylamine 

derivatives  related  to  the'  Methylene  Blue  type, 
whereas  those  of  the  yellow  and  brown  classes  are 
thiazole  derivatives  meeiv  analogous  t •  ►  dehydro- 
thiotoluidine  or  Primuline  lease,  (inly  those  com- 
pounds of  a  Methylene  Blue  type.  e.g.,  tmmedia] 

Pure     Blue-     and     Immedial     [ndone,     have     I n 

obtained  in  a  sufficiently  pure  condition  for 
analysis,  and  as  the  dyestuffs  approach  the  real 
sulphide  dyestuff  type  the  possibility  of  crystal- 
lisation decreases.  There  is  not  sufficient  data 
regarding  the  breaking-down  of  the  molecule  ai 
sulphide  dyestuffs  to  enable  any  reliable  genera] 
conclusions  to  be  drawn,  and  the  synthesis  ol 
sulphide-  dyestuffs  is  limited  to  the  simpler  members 
of  the  series.  Reference  is  made  to  the  work  of 
Vidal,  Bernthsen,  Gnehm  anil  his  collaborators, 
Green,  Meyenberg,  and  Wichelhaus  in  investigating 
the  mechanism  of  sulphide  dye-stuff  formation. 
In  discussing  Vidal's  formula'  representing  the 
condensation  of  thiodiphenylamine  derivatives  to 
form  blue  dyestuffs  and  subsequent  elimination  Of 
ammonia  )••  form  black  dyestuffs,  it  is  emphasised 
that  they  do  not  take  into  consideration  whether 
the  dyestuffs  are  quinonoid  compounds,  nor  is  it 
evident     why     the     dyestuffs     contain     onlj      h  >u 

benzene  rings;  still  l.-ss  do  they  explain  the 
solubility  or  insolubility  of  the  dyestuffs  in  alkalis 

or  ae  ids  respectively.      Structures  other  than  those 

of  a  thia/.ine  type  have  been  advanced  for  sulphide 
dyestuffs  in  addition  to  vidal's  tetraphentrithiazine 
structure  :  certain  dyestuffs  derived  from  azinee 
mav  contain  "lie  or  two  phenazine  rings  combined 
with  the  thiazine  rings.  In  black-brown  sulphide 
dyestuffs  made  from  certain  dipheiiylaniine  deriva- 
tives,   the    thiazine    ring    may    be    united    to    the 
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1  biazole  ring.  The  formation  of  thianthrene  rings, 
alone  or  united  with  thiazine  rings — bodies  derived 
from  diphenylenedisulphide — is  not  yet  proved, 
fmt  the  formation  of  a  thiopyrone  ring  in  the 
dyestuff  from  diaminodiphenylmethane,  and  in  the 
dyestuffs  derived  from  Fluorescein  is  highly 
probable.  The  presence  of  the  thiobenzidine  ring, 
.done  or  united  with  the  thiazole  ring,  in  yellow 
sulphide  dyestuffs  prepared  with  addition  of 
benzidine  is  also  probable.  The  piazthiole  ring  is 
considered  by  Ris  to  be  present  in  the  black 
sulphide  dyestuff  obtained  by  the  action  of 
sulphur  dioxide  on  o-p-dianiinodiphenylamine,  and 
the  same  worker  assumes  the  presence  of  the 
acrithiole  ring  in  the  yellow  sulphide  dyestuffs 
derived  from  m-toluylenediamine  and  phthalic 
ai  id  ;  the  evidence  advanced  is  not  considered 
i\  hiring  by  the  present  author,  as  the  analytical 
results  would  be  better  explained  by  the  presence 
of  the  thiazine  ring.  The  thiazole  ring  is  con- 
sidered to  be  present  in  the  brown  sulphide  dye- 
stuffs  obtained  from  Primuline. 

The  solubility  of  sulphide  dyestuffs  in  sodium 
sulphide  is  generally  considered  to  be  due  to  the 
presence  of  free  mercaptan  groups  :  other  groups, 
sui  h  as  COOH,  S03H,  OH.  are  suitable  for  impart- 
ing solubility  in  alkali,  but  in  presence  of  such 
groups  alone  the  colour  is  not  fixed  on  the  fibre 
on  dyeing  from  an  alkaline  bath,  whereas  this  is 
the  case  with  the  mercaptan  group,  owing  to  the 
formation  of  an  insoluble  disulphide  on  oxidation. 
Friedlander  has  disproved  the  view  of  Vidal  that 
the  solubility  of  the  sulphide  dyestuffs  is  due  to 
their  phenolic  character  and  that  mercaptan 
groups  influence  the  shade  of  the  dyestuffs.  The 
experimental  evidence  of  the  thiozonide  theory 
advanced  by  Erdmann  i>  considered  to  be  very 
slight.  The"  polysulphide  theory  of  Mohlau, 
elaborated  by  Schultz  and  Beyschlag  is  discussed. 

— F.  W.  A. 

Dyestuffs  of  the  Methylene  Bine  group.  III. 
Limited  action  of  iattii  amines  on  phenazthionium 
salts.  F.  Kehrrnann. 'Ber.,  1916,  49,  2831-  2838. 

In  previous  communications  (this  J.,  1916,  353, 
732)  it  has  been  shown  that  not  only  aromatic  but 
also  fatty  amines,  notably  dimethylamine,  react 
with  phenazthionium  perbromide  to  give  alkyl- 
substituted  thionines.  This  reaction  may  be 
limited  to  the  introduction  of  one  amine  residue, 
ami  methods  are  given  for  the  preparation  oi 
t  hiazine  (3-amino phenazthionium),  and  its  dimei  h\  1 
uid  diethyl  compounds  by  the  action  of  ammonia, 
dimethyl-  and  diethyl-amine  respectively,  'lie 
adsorption  spectra  follow  those  normally  ex- 
pei  ted.— F.  W.  A. 

\.nthraqainone-\-diazonnim    halides.       A.    Schaar- 
schmidt.     Ber.,     1916,     49,    2678 — 2681. 

The  diazonium  salts  of  the  anthraquinone  series 
are  characterised  by  their  comparatively  great 
stability,  many  of  them  undergoing  at  100°C. 
scarcely  any  decomposition.  Anthraquinone-1- 
diazonium  chloride  was  prepared  by  diazotising  a 
suspension  of  1-aminoanthraquinone  in  concen- 
trated hydrochloric  arid  at  30° — HIM  .,  dissolving 
the  precipitated  substance  in  boiling  water,  and 
slowly  adding  saturated  brine,  when  the  compound 
separated  in  glittering  leaflets.  Still  more  stable 
is  4-chloroanthraquinone-l  -diazonium  chloride 
which  on  account  of  its  solubility  in  water  was 
isolated  by  diazotising  in  acetic  acid  solution  with 
amyl  nitrite,  and  precipitating  from  the  filtered 
solution  by  addition  of  ether.  In  the  same  uav 
anthraquinone-1.4-2ii8-diazonium  chloride  was 
prepared  and  purified  by  precipitation  from  hot 
aqueous  solution  with  brine.  The  anthraquinone- 
2-diazonium  salts  were  prepared  by  similar  met  hi  ids 
but  are  less  stable. — G.  F.  M. 


a.-Styryl-benziminazoles  and  their  related  azo- 
dyestuffs.  O.  Kym  and  S.  Jurkowski.  Ber.. 
1916,  49,2681—2697. 

The  introduction  of  the  styryl  or  substituted 
styryl  group  for  the  phenyl  group  in  the  o-phenyl- 
aminobenziminazoles produces  a  considerable  deep- 
ening in  the  colour  and  strengthening  of  the 
affinity  for  cotton  in  the  corresponding  azo- 
dyestuffs.  These  st  >  ryl  derivatives  were  prepared 
by  treatment  of  dicinnamoyl-o-phenylenediamines 
with  alkali,  or  better  by  condensation  of  o-methyl- 
benzhninazole  with  benzaldehyde  or  its  substitu- 
tion products.  The  affinity  for  cotton  j.,  alread; 
in  evidence  in  the  styryl-m-nitro-  and  m-amind- 
benziminazoles.  which  give  pale  yellow  shades. 
whilst  o-[p-nitro-styryl]-w-nitrobenziminazole  ami 
the  corresponding  diamino-derivative  give  pale 
orange  dyeings  on  cotton.  The  azo-dyestuffs 
formed  from  the  mono-  and  diamino-styryl- 
benziminazole  bases  by  diazotising  and  coupling 
with  /3-naphtholdisulphonic  acid"  K  give  dee], 
reddish  violet  shades  on  cotton,  compared  with 
light  violet,  or  lilac  shades  given  with  the  phenyl- 
benziminazole  azo-dyestuffs.  In  addition  to  the 
condensation  products  of  a-methylbenziminazole 
with  benzaldehyde.  similar  compounds  with 
ketones  were  prepared.  Isatin  gave  in  fins  way 
a  red  condensation  product  of  normal  composition, 
whilst  with  phenanthraquinone  a  green  substance 
was  obtained,  the  analysis  of  which  indicated  that 
the  reaction  had  taken  an  abnormal  course.  (See 
also  Ger.  Pat.  288,190  of  1914 ;  this  J.  I9lfi 
355.)— G.  F.  M. 

NUrocarbocyclic   compounds;    Action    of  sulphuric 

acid  on  certain .     /.    Action  on  nitrobenzene. 

M.  L.  Crossley  and  C.  B.  Ogilvie.  J.  Ynn-r' 
(hem.  Soc,  1917,  39,  117—122. 
A  mixture  of  164  grms.  of  nitrobenzene  with  111 
grms  of  sulphuric  acid,  heated  slowly  to  195°  C. 
in  a  2-litre  flask  under  a  reflux  condenser,  produced 
a  vigorous  reaction  controlled  with  difficulty. 
The  product  yielded  83  grms.  of  unchanged  nitro- 
benzene. 52  grms.  of  a  black  amorphous  solid 
resembling  melanin,  and  12  grms,  of  p-amino- 
phenol-6-sulphonic  acid.  The  black  substance 
was  completely  soluble  in  sodium  hydroxide 
solutions,  partially  soluble  in  strong  sulphuric 
acid,  and  slightly  soluble  in  nitrobenzene,  pyridine, 
quinoline,  trimethylamine.  and  aqueous  ammonia, 
yielding  brown  <>r  purplish  solutions.  Similar 
but  not  identical  black  substances  are  formed 
when  sulphuric  acid  and  nitrobenzene  are  heated 
together  with  anthraquinone,  /3-aminoanthra- 
quinone,  or  anthracene.  In  all  cases  the  black 
products  can  be  reduced  to  form  vat  dyes  which 
dye  cotton.  The  product  from  nitrobenzene 
and  anthraquinone,  like  that  from  the  former  alone, 
dyes  cotton  a  steely  grey.  That  from  nitro- 
benzene and  fj-aminoanthraquinone  gives  a  brown 
vat  oxidising  on  cotton  to  a  heliotrope,  whilst  that 
from  anthracene  is  less  readily  reduced  than  the 
others  and  dyes  cotton  brown.  These  dyes  are 
not  fast  to  boiling  alkalis.  The  reaction  appears 
to  be  general  for  uitrocarbocyclic  coin]  minds. 

—J.  H.  1  . 

Thioxanthone-    and    benzophenonesulphone    series  ; 

Studies   in   the  .     F.   Ullmann  and   <>.   van 

Glenck.     Ber.,  1916,  49,  2187— 251 1. 

It  has  been  established  that  the  introduction 
ot  hydroxy  groups  into  the  thioxanthone  molecule 
gives  rise  to  mordant  dyestuffs;  in  the  present 
work  a  study  has  been  made  of  derivatives  in 
which  auxochrome  groups  are  situated  in  the 
ortho  position  relatively  to  the  <  hromophorir 
carbony]  group,  in  order  to  compare  ibis  series 
with  the  similarly  constituted  anthraquinone- 
and  benzophenonesulphone  series.  The  starling 
point   was   the   product    of   the    condensation    of 
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.  ..    lii      acid     with     p-chlorotoluene  ;      the 
i,    product  behaved  on  recrystallisation 
pure   substance,    with    sharp    m.M  i  u-     point,    bui 
further  condensation    reactions  showed    it    to 
be  a    mixture  of  60%  of  the    !  -i  bloro-  I  met  hyl- 
bhioxanthone  with  10%  of  the  l-mi  thyl- 1  i  hi  ro 
meride  ;    on  fractional  distillation  under  I  tmn. 
pressure  the  l-chloro  derivative  was  concentrated 
in    the    residue.     This    l-chloro-4-methylthio 

thonc  condenses  with  anthranilic  acid  on  prol I 

heating  with  copper  acetate  and  potassit arbon- 

ate  in  amyl  alcoholic  solution,  with  eliminatio] 
hydrogen  chloride,  yielding  4-methylthioxanthoi 
1-anthranihc  acid,  which  on  elimination  of  water 
gives  bhe  corresponding  yellow  acridone ;  a  similar 
condensation  i-  effected  with  thiosalicylic  acid, 
ling  t"  methyldithioxanthonc.  When  the 
chloro  derivative  is  fused  with  copper,  chlorine 
liminated,  giving  a  dithioxanthonyl  deriyal  ive. 
[ts  behaviour  with  hydrazine  hydrate,  yielding 
bhi  internal  anhydride  of  the  hydrazine  derivative, 
confirms  the  constitui  ion  of  this  chloro  compound, 
showing  that  the  chlorine  must  be  in  ortho  position 
fco  ihi  carbonyl.  By  condensing  thiosalicylic 
i  with  ether  toluene  derivatives,  members  <>t' 
the  thioxanthone  series  were  prepared  containing 
amino  and  methoxy  groups;    6-chloro-l-methyl- 

3-mi  azene    >  ields   a    sing] i  ion 

nth  '  he  chlorine  in  ortho  pi  o  I  be 

d     Lvativeof th  '  <U\ 

redder  in  shade  than  the  corres] ting  derivative 

,)f  ,;  Loxanthone ;    its  sulphonic  acid  dyes 

Slembers    of    the    benzophenone 

sulphone  series  were  prep/  red   bj    tl nidation 

of  the  chloromethylthioxanthone  blywith 

hydrogen  peroxide,  or   else  with  potassium   per- 

ulphate  in    presence   of    strong    sulphuric    acid. 

The  acridone  derivative   prepared  from   th< 

isation     product     of      l-chloro-4-inethylbenzo- 

i,l  enoni  siilp]      •  a    Bne    red    colour :    it   is 

t   dyestuff  but   only  dyes  cotton 

x ello\i     in    this    manner.     The    •  ulph    u 

it  ained    b)    oxidising    met  hylditliioxa i 

red I  1 13   alkaline  hyi        ■    p   nt  is  not 

a  dyi    tufl       T.  P.  I  '>■ 

Pyrrole  black,     A.  Angeli  and  I  -  \'-     andri.    '■ 
Chim.  ital.,  1916,  46,279     282,  283 

On  oxidising   pyrrole  in  an  •'••  i < I  solution, 

lied  with  ice,  bj  means  of  hydrogen  peroxide,  it 
j  i.'hls  a  product  wit  li  t  he  proper!         > 

ether  with  a    black   compound   for  which  the 
me    of    "  i>\  rrole    black  "    is  d.     This 

substance  is  insoluble  in  must  solvents,  bui  is 
sparingly  soluble  in  pyridine.  It  1-  \  •  1  ■>  similar 
to  the  melanins  '•!  animal  pigments  both  in  compo- 
sition (C,  6001;  II.  1ST:  X.  15-91%)  and  in 
properties,  ami.  like  them,  is  soluble  in  solutions 
■  if  alkalis  .'mil  ammonia.  The  m  »ther  liquors  from 
which  the  black  substance  has  been  separated 
yield  other  oxidation  products,  including  a  yellowish 
white  substance,  which  melts  at  1 1 » t  ('..  and  has 
a  tendency  to  form  compounds  ol  a  blue  colour. 

— C.  A.  M. 

Colour    and    degrei    0)    dispersion    of   particlet    in 

rured  solutions;     Relation   between  .     W. 

Harrison.   J.  80c.  Dyers  and  Col.,  MM 7.  33,7 — 9. 

Krom  the  similarity  in  the  colour-changee  <i  a 
number  of  colloidal  solutions,  Wo.  Ostwald 
(Kolloid  H.-ili.ft.-.  1911,  2,  409)  concluded  that  in 
all  cases  of  colloidal  solutions  the  colour  would 
change  in  the  direction  oi  yellow,  red,  and  blue, 
as  the  size  of  the  particles  increased,  provided 
chemical  changes  in  the  dispersed  substances  did  not 
occur.  The  author  (Koll.  /..-its..  lillL'.  10.  45; 
J.  Manch.  Sch.  Techn.,  1913,  6,  206)  showed  that 
a  colloidal  solution  of  Mi/.arin  changed  from  yellow 
to  violet  mi  adding  caustic  soda,  while  the  size 
of  the  particles  decreased.     Later  Ostwald  (Koll, 


Zeite.,  1912,  10,  <J7.  132)  stated  thai  this  rule 
applied  to  most  dyestuffs,  even  in  case  chemical 
action  take;  place,  e.g.,  Night  Blue  was  changed 
bj  acids  from  blue  to  green  and  yellow  with 
gradual  increase  in  the  size  1  I  the  particles.  Re- 
peating Ostwald's  experiment  with  pure  Night 
Blue  and  also  with  Victoria  Blue  B,  Nile  BIui  . 
N.i.l  Violet  7B,and  Formyl  Violet  S4B,  the  authoi 
found  that  a  porj  small  amount  of  acid  precipitated 
dye  from  solution  without  change  in  coloui  ; 
subsequent  additions  dissolved  this  precipit 
and  produced  a  change  in  colour  through  green 
to  yellow.  It  i-  shown  thai  the  cause  oi  thi 
change  in  colour  of  dyestuffs  is  quite  separate 
from  the  cause  oi  precipitation,  although  tl,  two 
phenomi  oa  may  occur  at  the  same  time,  in  some 
cases  in  accordance  with  Ostwald's  rul<  .  .Maxwell 
Garnett  (Phil.  Trans.,  1905,  205,  2s:;  1  concluded 
that  the  mean  distances  between  adjacent  molecu 
was  an  important  factor  in  causing  the  colour, 
and  showed  that  in  metallic  films  a  change 
colour  was  accompanied  by  a  change  in  the  densitj 
of  1  be  mi  tal  ;  11  is  1  herefore  probable  I  bat  chai 
in  colour  is  due  to  change  in  the lei  ular  arrange- 
ment, and  not  merely  to  change  in  th  the 
aggregate,  although   they   maj    occui    toget 

F.  W.   V. 

am  nhorylia  •  thyU  m  - 

i.     Rupc    and     Burckh 
XX. 

(ion  betwei  ■  the  chen    ■         >   stitulion  o) 

compounds  and  their  capacity  to  coaaulati 

hydrosols.     Gann.     See   XXIV. 

Patents. 

o-[Hydr]oxy  aso  dyestuffs;    Manufcu  I  red 

— .     O.  [mray,  London.     Fr Soc.  Chem. 

Iml.  in  Basle,  Switzerland.  Eng.  Pat.  102,881, 
M.-n    13,  1916.     I  \ppl.  No.  6872  of  1916.) 

Direct  o-hydroxyazo  dyestuffs  are  obtained    bj 
coupling   the   tetrazo-compound    ol    an   o-amii 
phenol  deri\  ative  of  the  type  : 

Ml  ,(OH)C,Hs.X.C,H  .(OH)NH  ,  or 
NH,"(OB  C,B  ...\.(  ,11  ,MI  , 

(wlnie  X  is  a  diphenyl  linking  or  a  CH„ 
Nil. C(i. Ml.  or  en  group)  with  2  mols.  ol 
2-amino-5-naphthol-7-sulphonic  81  id  or  a  deriva- 
tive thereof,  or  with  1  mol.  ol  this  acid  and  1 
mi  1.  of  any  other  dyestuff  componi  at,  or  with  2 
mols-  of  any  dyestuff  component.  (Referem  ■  if 
directed,  in  pursuance  of  Sect.  7.  Sub-sect.  t.  oi 
the  Patents  and  Designs  A.i.  1907,  to  Eng.  Pats. 
11,795  of  1889,  15,386  of  L892,  and  20.216  and 
30,284   of   1910 ;    this  J..   1890,  17L>  ;    1893,754; 

1911,  678,  I >.) 

—V.  W.   \. 

Lyl-"]  dyestuffs  :    ilanufacturi  I  cotton . 

O.  Imrav.  London.  Prom  Soc.  (hem.  Iinl.  in 
Basle,  Switzerland.  Eng.  Pat.  103,251,  June  l-J. 
1916.     (Appl.  No.  8292  of  1916.) 

Direct  cotton   dyestuffs  are   obtained    bj    - 
bining    tetrazo-p-diphenyl    or    a    derivative    with 
1    mol.   of   an   acidyl-l-8-aminonaphtholsulphoni 
acid   and    1    mol.    of   an  acidyl-    or   aryl-    2.5.7- 
aminonaphtholsulphonic  acid,  or  with   '-  mols.  of 
an  acidyl-2.5.7-aminonaphtholsulphonic  acid,  tin 
combinatii  ns    with    benzoyI-l-8-aniinonaphthol-fi 
Bulphonic     acid     and     with     phenyl-2.5.7-amii 

naphtholsulpl i«-  acid  (Eng.  Pat.  4609  of  1901  \ 

this   .1..    1902,  337)  being  excluded,     aiter-tn 
n  li  -i»t  with  copper  salts  changes  the  tinl  of  dj  sings 
produced  with  these  dyestuffs    towards  blue-violel 
to  red-violet,  and  improves  the  fastness,  especially 
towards  light.-    K.  W.  A. 
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Trisazo  dyes.  R.  Haugwitz,  Assignor  I"  Vkl  - 
Ges.  f.  AuUinfabr.,  Berlin.  U.S.  Pat.  1,209,154. 
Dec.  19,  1916.     Cat'-  of  appl.,  July  24,    1916. 

Trisazo  dyes  of  the  followu  !  constitute  n 

are  claimed  : 

(I.  3)(HH2)2R1-N=If-(l)Ril(«-lf=N-(l)K»(4)-N  = 

N-(2)C10H6_v(<O3ns)(OH2)(!,S) 

iii  which  R1.  R2.  and  R3are  radicals  of  the  benzene 
series.  The  trisazo  dye  fr<  m  1.4-phenylenedi- 
amine-azo-3- amino  -  I  -  methoxy-1-methylbenzene, 
1 .8  dihydroxynapbl  halene-3.6-clisulphonic  acid. 
and  1.3-phenylenediamine  is  specially  claimed  ; 
il  dyes  cotton  violet  lints  which  become  black  on 
treatment  with  4-nitiodiazobcnzene. — F.  W.  A. 

Sulphur   dyestuffs  ;     Manufacture    of .     Akt.- 

Ges.  f.  Anilinfabr.,  Berlin.  Ger.  Pat.  295,25-1. 
Jan.  22,  Hill. 
Dyestuffs  fast  t<>  washing  and  scouring  an 
obtained  by  the  action  of  sulphur  on  a  mixture  ol 
amino-,  diamine-,  nitroamino-,  nitrohydroxy-,  and 
aTninohydroxy-coiiipiiuiids  with  C-alkylated  di- 
amines of  the  benzene  and  naphthalene  series,  f.fi.. 
m-  or  p-tolylenediamine,  xylylenediamine  or  their 
N-aryl  derivatives,  or  with  the  corresponding 
uitroarninc-compounds.-   F.  W.  A. 

Vat   dyestuffs   ami    process   of  making   some      B. 
Homolka,  Frankfort.  Assignor  to  Farbw.  vorm. 
JWeister,    Lucius,    und    Briining.    Hochst,    Ger- 
many.    U.S.    Tat,    1,209,163, 'Dec.     19,     1916. 
Mate  of  appl..  July  30,  1915. 
Vat   dyestuffs    are    obtained    by    heating    para- 
quinones  with  arylaminoacetic  acids  in  a  suitable 
solvent.     The  product — 

C6H6(CH3)N.O,H8Oa.N(CH5)C6Hii 
is  specially  claimed  :  it  forms  a  brown  crystalline 
powdei  (m.  pt.  232°  C.  with  decomposition), 
insoluble  in  water,  dilute  acids,  and  alkalis, 
practically  insoluble  in  alcohol,  ether,  and  benzene, 
soluble  with  an  orange-yellow  colour  in  boiling 
xylene  and  glacial  acetic  acid,  and  with  a  red 
colour  in  concentrated  sulphuric  acid,  and  yielding 
a  colourless  vat  with  alkaline  hydrosuh.  hite  from 
which    it    gives  yellow    tints    on   animal   fibres. 

— F.  W.  A. 

Seleno-phthaU  ins     and     their    IkiI<i</--i>  derivatives  ; 

Manufacture  of  -   — .     Farbw.    vorm.    Meister, 

Lucius,  und   Briining.     tier.   Pat.  295,253,   Dee. 

s,    1911.      Addition   to    (ier.    Pats.   290,540   and 

291,883  (this  .!..  1916,  595,  i»22). 
In  place  of  the  phthalins  specified  in  the  previous 
patents,  their  O-acetyl  compounds  or  O-acctyl 
compounds  of  phthaleins  are  used  in  indifferent 
solvents.  The  products  are  different  from  those 
obtained  by  the  action  of  selenium  on  fluoresceins 
in  aqueous  alkaline  solution  according  to  Ger.  Pat. 
279,549  (this  J.,  1915,  271).— F.  W.  A. 

Va%  dyestuffs  or  initial  products  of  some  .-    Manu- 
facture of  -     -  .     i\l.    I*.   Schmidt,    Assignor  to 
Kalle  und  Co.,  Biebrich,  Germany.     U.S.  Pat. 
I,209,212,Dec.l9,1916.  Dateofappl.,  ^pr.28,1916. 
Vat  dyestuffs  or  initial  products  are  obtained  by 
beating     arylamino     derivatives     of     halogenised 
benzoquinones  with  a   metal    powder  in  presence 
of  a  suitable  solvent    or  diluent.     The  product: 
obtained   from   dicMoroanflidobenzoquinones  and 
copper  powder  give  with  alkaline  ream  ins  agents 
i    vat  from  which  wool  is  dved   yellowish-brown 
lints.— F.  \Y.  A. 

Logwood  dyes;  Purifying  — —  1.  Kitsee,  As- 
signor to  Dye  Patents  Co.  of  the  United  states, 
Philadelphia,  Pa.  U.S.  Pat.  1,210,948,  Jan.  2, 
1917.      Date  of  appl.,   Nov.   5,    1915. 

Logwood  dyes  are  purified  by  subjecting  them 
to  the  chemical  action  of  a  sulphur  oxide,  e.g., 
sulphurous  acid.      F.  \Y.  A. 


Indoxyl  and  derivatives  :    Method  of  making  . 

L.  E.  Jf.  (one.  Assignor  to  The  Dow  Chemical 
Co.,  Midland,  Michigan.  U.S.  Pat.  1,211,413,  Jan. 

'.».  1!»17.     Date  of  appl..  June  21,  1916. 

Indoxyl  and  its  derivatives  are  obtained  by 
heating  a  phenylglycine  derivative  with  a  mixture 
of  caustic  alkali,  e.g.,  caustic  potash  or  a  mixture 
of  caustic  soda  and  potash,  alkaline-earth  oxide. 
e.g.,  lime,  and  metallic  sodium  :  or  the  phenyl- 
glycine  may  be  added  to  the  molten  mixture  ;  the 
fused   product   is  passed  into  water. — F.  W.  A. 

Sulphur  dyestuffs ;   Manufacture  o)  .     Farben- 

fabr.  vorm.  F.  Baverund  Co..  Ger.  Pat.  295,104, 
Oct.  18,  1914.  Addition  to  Ger.  Pat.  293,101 
(this  J.,  191fi,  922). 

Instead  of  the  ethylated  amines  of  the  benzene, 
diphenyl,  or  naphthalene  series  specified  in  the 
main  patent,  their  sulphonic  or  carboxylic  a  rid  I 
are  used. — F.  W.  A. 

Orthc\hydr~\oxyaso   dyestuffs;   Substantive  and 

process    of   making   same.      JO.    Anderwert,   H. 

Fritzsche,  and   H.   Schobel,   Assignors   to   Soc. 

of     Chein.    ]nd.    in    Basle.    Switzerland.       U.S. 

Pat.    1,210,751,    Jan.   2.    1!H7.      Date   of   appl., 

Oct.  S,  1915. 
See  Fng.  Pat,  102,881  of  1916  ;   preceding. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Cotton    fabrics  :       Sonic    effects    of    the    action    o) 

ultra-violet  light  on- -.     C.  Doree  and  J.  VV.  W. 

Dyer.    J.  Soc.  1  »yers  and  Col.,  1917.  33,  17—19. 

SINGLE-PLY  cotton  fabric,  specially  scoured  and 
bleached  for  use  in  the  manufacture  of  airship 
i  envelopes,  was  exposed  continuously  at  30° — 35°  C. 
to  the  light  from  a  Cooper-Hewitt  mercury  vapour 
lamp  placed  centrally  about  one  foot  above  the 
fabric,  which  was  spread  flat  on  a  sheet  of  3-ply 
wood.  The  upper  surface  of  the  fabric  became 
biscuit  yellow  in  colour,  which  shaded  off  from  the 
centre,  and  was  not  affected  by  dilute  caustic  soda, 
in  which  the  exposed  fabric  possessed  a  high 
solubility  ;  the  exposed  material  also  possessed 
high  cupric-reducing  power  and  capacity  for 
absorbing  basic  dyestuffs  (Methylene  Blue),  and 
gave  a  comparatively  large  yield  of  furfural. 
Ultra-violet  light  in  presence  of  air  and  moisture 
may  not  improbably  act  in  two  ways  :  by  some 
specific  physical  action  causing  disintegration  of 
the  cellulose,  and  by  the  probable  development 
of  ozone — known  to  convert  celluloses  into  acidic, 
alkali-soluble  products  having  the  properties  of 
oxycelTuloses.  Comparison  of  the  exposed  fabric 
and  a  hydrocellulose.  prepared  by  the  action  of 
dilute  sulphuric  acid  on  cotton,  showed  con- 
siderable differences,  whereas  the  properties  of  the 
exposed  material  closely  resembled  those  of  oxy- 
cellulose.  The  strength  in  the  affected  portions 
of  the  exposed  fabric  had  entirely  gone  :  the 
appearance  of  transverse  cracks  with  occasional 
swollen  places  similar  to  the  effects  produced  by 
excessive  action  of  alkali,  were  noted.  The 
affected  part  was  much  more  absorbent  and  welled 
out  more  readih  than  the  unaffected  pari  Of  tie- 
fabric.      I'.  W.  A. 

Patents. 
Linen  yarns  and  intuits  .-    Process  "i  scouring      — . 

J.  B.  Marshall,  Ltd.,  and  S.  II.  Biggins,  Perth. 

Eng.  Pat.   102,892,  July   17.   1916.     (Appl.  No. 

9990  of  1916.) 
The  raw  goids  are  treated  with  volatile  solvents 
to  extra,  t  oils  and  waxy  matters  before  scouring ; 
by  this  treatment  the  process  of  boiling  with  lime 
may  i mitt.-d  and  the  goods  -• ed  with  soda 
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[F.-l>.  2s,  Ill  7 


<_nly.  (Reference  is  directed,  in  pursuance  of  Sect. 
7.  Sub-sect.  1.  of  the  Patents  and  Designs  \'t. 
1907,  to  Eng.  Pats.  L052  of  1871,  15,012  o)  1892, 
16,889  and  23,964  of  L895,  18,720  of  1904,  L0.951 
of  1908,  and  28,294  of  1913;  this  J.,  1892,  928; 
1904,   1 1 >  l  |  ;    L905,  798  ;     L909,  241  ;     191  I.   L153.) 

i.  I'.  B. 

plants;   Process  for  treating  .     J.  Brolin, 

Sioux  Palls,  S.D.,  Assignor  to  I..  E.  Baker,  Baker, 
Mont.  U.S.  Pat.  1,209,546,  Dec.  19,  1916.  Date 
of  appl.,  Aug.  21,  1916. 

In  the  case  of  flax  plants  grown  for  seed!  the 
beads  are  removed  from  the  stalks  at  maturity  at 
such  a  poinl  thai  rain  maj  penetrate  the  tubular 
-talks,  which  are  Mill  left  standing  exposed  to  the 
action  of  the-  weather,  until  a  natural  retting  lias 
taken  place  and  the  fibre  is  loosened.  Thestalks 
are  then  cul  and  harvested,  and  the  fibre  removed 
by  hackling.— J.  P.  B. 

Animal  filaments,   fibres,   or  threads;     Process  of 

finishing .     II.   B.   Anders.   Perth   Amboy, 

N.J.,  Assignor  to  The  Roessler  and  Basslacher 
Chemical  Co.,  New  Fork.  U.S.  Pat.  1,210,394, 
Jan.  2,  1!H7.     Date  of  appl.,  Dec.  10,  L91  I. 

Animal  fibres,  filaments,  threads,  or  hair,  e.g., 
human  hair,  are  shaped  into  any  desired  form, 
which  is  then  made  permanent  bj  treating  the 
material  in  the  wet  state  with  formaldehyde. 

—J.  F.  B. 

Paper  and  process  of  making  same.  Glazed  paper 
and  coating  composition  therefor.  N.  Statham, 
Boonton,  N..I..  Assignor  to  Industrial  Chemical 
Co.,  New  York.  U.S.  Pats,  (a)  1,209.221  and 
(b)  1,209,222,  Dec.  19,  1916.  Date  of  appl., 
Apr.  26,   1916. 

(a)  Papeb  of  high  hulk  is  made  by  incorporating 
uniformly  throughout  ils  mass  over  20%  of  light 
precipitated  chalk  as  a  loading  mat,  rial,  the  weight 
of  which  iii  the  dry  state  does  not  exceed  about 
18  lb.  per  cub.  ft.  and  the  presence  of  which  in  the 
finished  paper  does  not  substantially  increase  the 
weight  i>f  a  sheet  of  standard  thickness,  in) 
•  ■lazed  paper  is  prepared  with  a  coating  composed 

■  if  an  Organic  Sizing   material,   such  as  an   alkaline 

solution  < >f  casein,  and  an  inorganic  pigment  con- 
sisting largely  of  light  precipitated  chalk  as  above. 

.1.  I'.  B. 

Paper;]    Process  and  apparatus   for  drying . 

E.    P.    Butts,    Springfield,    Mass.       U.S.    Pat. 

1,212,01  I.  Jan. '.i. mi?.  Dateofappl.,Sep.  11,  1915. 
In  a  paper-making  machine,  the  web  of  paper 
passes  over  a  series  of  drying  drums  supplied  with 

a  heating  medium,  and  then  over  a  pair  "I  parallel 

rollers  spaced  apart.     The  rollers  are  connected 

with  a  sour f  electrical  energy  so  that  a  current 

passes  through  the  moist  paper  substance.  The 
current,  according  t"  the  variation  in  the  con- 
ductivity of  the  paper,  also  controls  an  electro- 
magnetic  device   t"t    operating  the   valve   which 

admits   the   heating    medium    to   the   drums.      The 

temperature  of  the  drying  drums  is  thus  auto- 
matically  maintained  constant.     W.  I-'.  I-'. 


VI.     BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

et  "nil  finishes;    Analysis  >»  sonu  M.  C. 

Lamb  and    \.  Harvey.    J.  Soc.  Dyers  and  <"| 
11)17,  33,  in     21. 

\nai.y-i.s  have  been  made  of  a  large  number  of 
animal  and  vegetaole  products  used  in  the  sizing 
and  finishing  of  various  textile  fabrics,  leal  her.  etc.. 
and  certain  standards  are  suggested.  Egg  and 
blood  albumin  should  be  complete!)  soluble  in  1% 


caustic  soda  and  should  dissolve  readily  in  w         I    > 

15   ('.  ;    albumin    is   liable   t"   adulteration    with 
gelatin    (readily    detected    by    means   of    i     j 

tannic    .nidi,    and    zinc    s.dts   are    often   added    1" 
solutions    t<>    increase    the    viscosity    and    ait 
antiseptics.    Cam  ih  moss),  employed 

thickening  agent,  should  contain  li  2-5%  N. 
Algin,    obtained    by    extracting    laminaria    with 

caustic    alkali,     and     adding    alginic     acid     • 

extract,  is  employed  a-  a  substitute  for  Irish  a 
it    should    contain    I     '••',,   •!    alginic   anhydrid?. 
( in  in  tragacanth  of  good  qualit  y  gi\  es  saponin.  at  ion 
values  from  inn      180,  water  Is     22  %,  and  mineral 
ash    2-5     3-0%;     Indian    gum    tragacanth    -. 
an  acid,  transparent  mm  ilage,  whereas  the  gent 
gum  ni\es  a  neutral  opaque  mucilage  (viscous  in 
1%   solution)   and    a    blue   coloration    with    iodine 
not   given   by   the    Indian   gum;    a,   higher   per- 
centage   of    volatile     acid    on     hydrolvsis    than 

Is      -1",,   indicates  adulteration   with  the    Indian 

or  other  nums.  Gum  acacia  [gum  arabic)  '■■■ 
from  white  and  soluble  (African)  to  dark  and 
insoluble  (Indian),  tie-  usual  adulterant  being 
dextrin;  it  gives  a  precipitate  with  basic  had 
acetate  solution  not  given  by  gum  tragacanth; 
the  acidity  is  2-5  '■'<",,  of  lie.-  arabic  acid.  Hmn 
tragasol  is  extracted  from  the  locust,  bean  a,  a 
substitute  for  emu  tragacanth.  Casein  is  analysed 
for  moisture,  fat   (0-2      0-6%),  and  nitrogen. 

P.  \V.  A. 

Patents. 

Sieving  and  bleaching  flannel  :  Apparatus  for  — . 
T.  Woolfenden,  Rochdale.  Eng.  Tat.  103,093, 
Oct.  9,  1916.    (  \ppl.  No.  1  1,317  "f  1916.) 

An  apparatus  for  stoving  and  bleaching  flannel 
with  sulphur  fumes  consists  of  a  closed  wooden 
chamber    with    apertures    in    the    ends    for    the 

introduction   and    withdrawal    of    the    flannel,    and 

containing  a  number  of  rollers  over  which  the 
flannel  passes  in  a  ziLt-za;*  path.  A  hood  pro- 
vided with  a  fan  is  placed  above  the  chamber  to 
colled   escaping  fumes.     I'.  \V.  \. 

Mercerising  yarn;    Machines  for .    B.  E.  1'. 

Kilhurn.  London.  Prom  Sulzer  Freres  Soc.  taion., 
Winterthur,   Switzerland.      law.    Pat.    102,891, 

July  5,  1916.    (Appl.  No.  !M77  of  liJIO.) 

In  a.  machine  for  mercerising  yarn  in  skein-  or 
hanks,  the  rollers  receiving  the  yarn  are  supported 
by  an  oscillating  member  with  which  tbej  ate 
swung  into  and  out  of  their  working  positions, 
the  distance  between  then-  axes  being  reduced  as 

they  are  taken  out  of  tin-  working  position  so 
that  the  skeins  or  hank-  may  he  readily  removed 
and    replaced.        During    tie-    introduction    of    the 

rollers  into  their  bearings,  one  roller  may  be 
pressed  against  a  pressure  roller,  the  gear  of  tie- 
rollers  being  at  tin-  same  time  automatically 
coupled  for  tin-  purpose  of  rotating  them,  and  the 
direction  of  rotation  of  tie-  one  roller  being  such 
that  it  is  assisted  into  its  bearings  by  the  action 
of  the  pressure  roller.     I-'.  W.  A 

Weighting   of   fill.:     Process    '"/-   the  ■     Gebr. 

Nchinicl.  Basle,  Switzerland.  Ger.  Pal.  295,272, 
Apr.  l'7.  ion;.  Addition  to  Ger.  Pat.  291,009 
(this  .1..   1916,  596). 

By  using  tin  chloride  in  place  of  the  zinc  chloride 
or  zinc-   chloride-tin  chloride  baths  claimed  in  the 

main    patent,    the    elasticity    of    the    silk    is_not 

damaged  to  such  a  great  extent.     P.W.  A, 


tyeing  machines.  II.  \\ .  McL.  Christie,  Glasgow, 
and  \\  .  Parquhai .  Alexandria,  N.B.  Eng. Pat. 
103,239,  May  5,  1910.    (  \ppl.  No.  6462  of  1916.) 

In  dyeing  machines  of  tie-  type  in  which  poles  to 
receive  the  hanks  are  arranged  above  and  or  in 
dye-vats  and  rotated  during  the  dyeing  operation. 
to  avoid  the  n.cc-ssity  of  removing  the  poles  and 
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thus  facilitate  the  placing  in  position  and  removal 
of  goods,  the  poles  driven  from  one  end  are  so 
supported  and  articulated  by  means  <>f  hinge  or 
universal  joints  to  the  driving  means  that  the 
other  ends  may  be  tilted  upwards  without  the 
poles  being  disconnected  from  the  driving  gear. 
Guides  are  provided  to  prevent  the  poles  from 
being  displaced   sideways   while   being  tilted. 

— F.  W.  A. 

Batik  work;  Method  of  producing  special  effects 
in-  -.  A.  K.  Diener,  Fiirstenberg,  Germany. 
U.S.  Pat.  1,210,279,  Dec.  26,  1916.  Date  of 
appl.,  Dec.  29,   1914. 

To  produce  special  effects  in  batik  work,  the  fabric 
is  prepared  by  treating  with  a  dye  containing  a 
wax-repelling  substance,  e.g.,  water,  in  the  form 
of  a  design,  afterwards  applying  to  the  fabric  was 
or  the  like,  and  finally  breaking  the  wax  and 
dyeing  in  the  usual  wax.      I'.  W.  A. 

Dyeings    fast    to    washing;      Production    of . 

Farbenfabr.  vorm.  P.  Barer  und  Co.     Ger.  Pat. 
295,072,  Oct,  18,   1914. 

Ked,  violet,  to  blue  dyeings,  fast  to  washing,  are 
obtained  by  treating  on  the  fibre  with  formalde- 
hyde the  dyestuffs  obtained  by  coupling  tetr- 
azotised  diamines  with  one  molecule  of  an  amino- 
naphtholsulphonic  acid  or  a  derivative  thereof,  and 
one  molecule  of  an  amino -substituted  derivative 
of  2.5.7-aminonaphtholsulphonic  acid  contain- 
ing a  free  amino-group. — P.  YV.  A. 

Dyeings   and   prints  ;     Production    of  fast by 

chroming.     Stolle    und    Kopke.    Kumburg,    Bo- 
hemia.    Ger.  Pat,  295.354.  .Inly  8,  1915. 

Improved  effects  are  obtained  by  using  in  place  of 
pure  (hromates  mixtures  of  chromates  with 
suitable  per-salts.  e.g.,  persulphates  or  perborates. 

— F.W.  A. 

Lustre  of  silk  in  hanks  and  iroren  goods  ;    Process 

for  increasing  the .     W.  Reidemeister,  Berlin. 

Ger.  Pat,  295,070,  July  21,  1914. 

Silk  in  a  stretched  condition  is  treated  with  highly 
concentrated  fatty  acids  or  their  anhydrides  or 
mixtures  thereof,  with  addition  of  glycerin,  then 
washed  and  dried  ;  or  the  silk  may  be  treated  with 
these  substances  and  subsequently  stretched. 
Formic  acid  of  00 — 70 °0  concentration  or  even 
weaker  produces  a  good  lustre,  but  other  acids  or 
their  anhydrides  or  mixtures  thereof  are  not  so 
effective. — P.  YV.  A. 

Dyeing:  Impts.  in  — .  W.  Somerville,  Auburn, 
Victoria,  Australia,  Kng.  Pat.  18,059,  Dec.  28, 
1915.     Under  Int.  Conv.,  Dec.  31,   1914. 

See  U.S.  Pat,  1.193,838  of  1910  ;  this  ,T.,  191(5.  900. 


VII. -ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Hydrogen    hah  gen    acids;     A' lion    of    light  on    the 

formation    and    decomposition    of    the .     A. 

Coehn  and  K.  Stuckardt,  '/..  physik.  ('hem.. 
1916,  91,  722—744;  J.  Chem.  So,'.,  1917.  112, 
ii.,  5 — 6. 

The  authors  have  investigated  the  action  of  light 
on  the  gaseous  systems  hydrogen  iodide,  hydrogen 
bromide,  hydrogen  chloride,  and  I  heir  components. 
The  reactions  have  been  effected  by  means  of  a 
mercury  lamp  in  both  quartz  and  uviol  glass 
apparatus.  In  all  three  cases  equilibrium  has 
been     reached     from      both     sides.      In     quartz 

apparatus    the    decomposition    pw ds    to    the 

extent  of  92-3",,  in  the  case  of  hydrogen  iodide 
and  this  is  reached  in  ten  minutes  ;    the  formation 


proceeds  to  7-6%.  In  both  uviol  glass  and 
ordinary  glass  there  is  a  decomposition  of  100% 
and  no  formation  in  the  ease  of  hydrogen  iodide. 
With  hydrogen  bromide  there  is'  100%  decom- 
position in  quartz.  2d",,  in  uviol  glass,  and  no 
decomposition  in  glass.  The  amount  of  formation 
of  hydrogen  bromide  is  zero  in  quartz,  80%  in 
uviol  glass,  and  100%  in"  glass.  In  the  case  of 
hydrogen  chloride  there  is  0-42%  decomposition 
and  99-58%  formation  in  quartz  and  100%  forma- 
tion with  no  decomposition  in  uviol  glass  and 
ordinary  glass.  In  the  case  of  hydrogen  bromide 
the  reaction  is  complete  in  four  hours  and  wit li 
hydrogen  chloride  in  less  than  five  minutes.  The 
use  of  the  three  types  of  apparatus  shows  the 
effect  of  the  different  spectral  regions;  in  quartz, 
light  down  to  220  /i/i  is  active,  in  uviol  glass  to 
254  /i/i.  and  in  Jena  -lass  down  to  300  /i/'. 

Supply  of  sulphate  of  ammonia;  Appointment 
of  ( 'ommittee  on  . 

The  Pood  Controller  announces  that,  with  the 
concurrence  of  the  Agricultural  Departments  of 
Great   Britain  and    Inland,   he   has   approved   of 

i  an  arrangement  whereby,  as  from  12th  February, 
sulphate  of  ammonia  is  to  be  sold  at  the  price  of 
£10  per  ton.  24  J  %  basis,  in  makers'  bags,  net  cash. 
delivered  at  the  consumer's  station  in  any  part 
of  the  United  Kingdom.  The  price  to  consumers 
who  take  delivery  at  the  producers'  works  for 
conveyance  otherwise  than  by  railway  remains 
at  £15  10s.  per  ton.  In  the  event  of  purchasers 
experiencing  difficulty  in  obtaining  supplies 
locally,  they  should  apply  to  the  Secretary, 
Sulphate  of  Ammonia  Advisory  Committee,  84. 
Horseferry  Road.  London.  8.W. 

The  Food  Controller  has  appointed,  with  the 
concurrence  of  the  Agricultural  Departments  of 
tireat  Britain  and  Ireland,  the  following  Com- 
mittee of  Manufacturers  of  Sulphate  of  Ammonia 

i  to  advise  him  with  regard  to  questions  affecting 
its  production  and  distribution,  and  to  give  effect 
to  an  approved  scheme  for  regulating  the  distri- 
bution of  supplies  to  farmers  in  all  parts  of  the 
United  Kingdom  : — Chairman,  Mr.  D.  Milne 
Watson,  oi  the  Gas  light  and  Coke  Co.  ;  Mr.  Wm. 
Fraser,  of  the  Pumpherstoh  Oil  Co.,  Ltd.  ;  Mr. 
E.  J.  George,  of  the  Consett  Iron  Co.,  Ltd.  ;    Mr. 

\  W.  R.  Hann,  of  the  Powell  Duffryn  Steam  Coal 
Co.,  Ltd.  ;  Mr.  N.  N.  Holden,  of  Messrs.  Hardman 
and  Holden,  Ltd.  ;  Mr.  A,  K.  McCosh,  of  Messrs. 
Wm.  Baird  and  Co.,  Ltd.;  Alderman  F.  S.  Phillips, 
of  the  Salford  Corporation  Gas  Department  ; 
and  Mi.  A.  Stanley,  of  Messrs.  Simon-Carves,  Ltd. 
The  Secretary  of  the  Committee  is  Mr.  P.  C.  O. 
Speyer. 

Rare-earths  ;     Observations    on    the .     E.    YV. 

Engle  and  C.  W.  Balke.     J.  Anier,  Chem.  Soc, 
1917,  39,  53—68. 

Tile  authors  have  investigated  some  separation 
methods  which  might  be  suitable  for  the  isolation 
of  the  various  individual  rare-earths,  more  par- 
ticularly those  of  the  yttrium  group,  and  for  the 
preparation  of  dysprosium  material  of  sufficient 
purity  for  the  determination  of  the  atomic  weight 
of  that  element.  It  was  found  that  the  bromate 
method  of  separating  the  rare  earths  of  the 
yttrium  group  (this  .1.,  1908,  518)  is  efficient  for 
concentrating  erbium,  yttrium,  and  dysprosium 
material.  A  comparative  study  of  the  perman- 
ganate method  (Gibbs,  Amer.  (hem.  J.,  1893,  15, 
546)  and  the  sulphuric  acid  volumetric  method 
(Holden and  James,  J.  Amer.  Chem.  Soc,  1914,  36, 
038)  for  control  analyses,  showed  thai  they  give 
practically  the  same  results  in  earth  mixture- 
having  bromates  With  a  solubility  near  that  of 
yttrium  bromate.  Dysprosium  material  of  very 
high  purity  was  obtained  by  fractional  crystallisa- 
tion   of    the    rare    earth    bromates.    followed    by 
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crystallisation    of    the    ethylsulphates. 
of  J     e  i  onsecul  i\  e  determinations  ^.i\  e 
the  value  164-228  for  the  atomic  weigh!  of  dyspros- 
ium, which  is  considerably  higher   than   the   one 
in    the    international    table.     The    specific 
_ra\  ity  of  dvsprosium  oxide  was  found  to  be  7  si . 

.1.  B.  i  .  K. 


Chemical  reactions  in  isoamyl  alcohol  solutions. 
II.  A.  Curtis  and  I!.  M.  Burns.  J.  Amer.  Chem. 
Si  i  ..  1917,  39,  33-  38. 

The  authors  have  studied  the  reactions  between 
ohydrous  inorganic  salt-  dissolved  in  dry  isoamyl 
Icohol,     precautions     brine     taken     ti      exclude 

listnre.    The  following  are  -1" I  the  results 

tained  :•    Cobalt    chloride    dissolves    readilj     in 
amy]   alcohol    to    form    a    deep    blue   solution. 
I  [ydrogen  sulphide  partialis  precipitates  the  c<  bait 
as  a  black  cobalt   sulphide.     This  settles  readily 
leaving  a  blue  supernatant  liquid.      Ammonia  pri  - 
duces    .      pale     rose-red     precipitate     containing 
ilt.  ammonia,  and  chlorine.     After  drying  in 
air,    the    compound    has    the    composition: 
Co,Clt,3NB  .  Mercuric  iodide  is  slightly  soluble  in 
ild  isoamyl  alcohol,  but  dissolve    readilj   in  tin- 
hot   alcohol.       Hydrogen    sulphide    produces    an 
orange-yellow     precipitate.        Ammonia    has    no 
effect  on  the  cold  isoamyl  alcoholic  solution,  which 
contains  but  little  dissolved  iodide,  but  if  ammonia 
passed  into   the   hot    concentrated   solution  a 
lemon-yellow    precipitate    is   obtained.      Men 
chloride   dissolves   in   isoamyl   alcohol    to    form   a 
colourless   solution.      Hydrogen   sulphide   produces 

a  yellow  precipitate  which  becomes  brown  and 
finally  black  if  the  stream  of  hydrogen  sulphide 
be  long  continued.  Ammonia  produces  a  white 
precipitate  containing  mercury,  chlorine,  and 
nimoiiia  in  the  ratio  of  approximately  2Hg  : 
UC1 :  3NH3.     Copper  chloride  dissolves  in  isoamyl 

alcohol  to  form  a  dark  green  solution.      Warming 

the  solution   changes   the  colour  to  a    brownish 
■  in.     the     solution     becoming     almo.-t     opaque. 
Hydrogen     -nl|  >1  iii  l<-    precipitates     black    copper 
phide,  the  reaction  bring  quantitative,      \ddi- 
i  ion  of  call  ium  bromide  solul  ion  causes  t  be  copper 
■  bloride  solution  to  become  deep  brown  in  colour. 
i  '  pper  bromide  dissolves  in   isoamyl   alcohol  to 
form  a  solution  which  has  the  same  deep  brown 
.■dour.     Ammonia  precipitates  from  the  chloride 
solution    at     first    a    green    compound,    but    this 
nges    to    a     blue    compound    if    the    ammonia 
stream  be  continued  for  a  few  minutes.     The  blue 
mpound  is  not  stable  in  the  air  but    liberates 
niuonia  and  changes  into  the  green  compound. 
This  green  compound,  dried  in  the  air,   has  the 
apo  ition,    < 'u(  1  ,.2NI1  ..       The    reactions    with 
■  halt  nitrate.  :in<-  chloride,  cadmium  iodide,  \ 
chloride,    selenium    dioxide,    and    ammonium    thio- 
note  wen  also  studied.     Met hyl  orange  dissolves 
■iparinglj    in    isoamyl   alcohol   to   form   a    yellow 
solution.     If  ten  c.c.  of  thi-   solution  be  shaken 
with  an  equal    volume  of   .Y  2   aqueous   hydro- 
chloric a.  id.  both  the  water  layer  and  the  alcohol 
layer  become  pink,     [f,  however,  the  concentration 
of  the  acid   used    be   A    R,  the  water  layer  will 
one'  pink,   but    tin-  alcohol   layer  will  remain 
m-Uow.     .1.  B.  0.  K. 


.,  i  oj  fret  carbo  n . 

S.  C  Langdon.     J.  Amer.  Chem.  Soc,  1917,  39, 
149—156. 


Graphilt  :  Colloidal  D.  Holde.     Deut- 

sche   Bunsen    Ges       Dec,     1916.     (Them.-Zeit., 
1917,  41,  32 

The  efficiencj   ol  ■  graphite  lubricants  de- 

pends on  the  purit]  oi  thi  graphite,  the  proportion 
of  i  !u-  element  present,  and  the  stabilitj  of  the 
I  on  standing.  \  method  devised 
by  Freundlich  (this  J..  1916,  590)  for  estimating 
the  graphite  consist  ■  in  the  addition  of  benzene 
and  a  suitable  electrolyte  to  cause  flocculation. 
After  standing  ii  to  7  bonis,  the  graphite    can  be 

filtered  off .      \  rapid  method  devised  by  the 

author  consists  in  adding  benzene  to  the  mixtuie, 
and  without  further  standing,  altering  through  a 
Gooeh  crucible  packed  with  a  finch  divided 
powder  such  as  fullers'  earth.  'J'ln-  Alter  is  then 
washed  with  carbon  tetrachloride  or  chloroform, 
so  as  tn  remi  ve  soluble  impurities  separated  from 
the  oil.  The  stability  of  the  suspensions  \aries 
with  the  viscosity  and  natnre  of  the  oils,  and  can 
be  measured  by  allowing  a  column  of  the  mixture 
to  stand  for  a  prolonged  interval,  and  determining 
the  amount  of  separation  by  observing  the  lose  of 

opacity    in   the    top    layer,    or    by   analysis.        The 

settling  can  be  accelerated  by  diluting  with  an  oil 
of  low  \  iscosity. — J.  N.  P. 

Melting  sirconia,  mid  production  oj  ware  therefrom. 
Podszus.     See  VI 1 1 . 

Patents. 

Sulphuric  acid;    Apparatus  for  concentrating . 

T.  Kilroy,  Bayonne,  N.J.     fJ.S.  J'at.  1. 211.591, 
Jan.  9,  1!'17.     Date  of  appl.,  Aug.  18,  1915. 

A  DES(  imunii.  finely  divided  stream  of  sulphuric 
acid  meets  an  ascending  stream  of  hot  flue  gases. 
The  operation  is  conducted  in  a  tower  or  a  series  of 
towers  each  composed  of  metallic  sections  with  a 
packing  of  refractory  material,  and  having  a 
removable  lead  pan  at  the  bottom  and  dist  riimting 

apparatus  at  the  top.  Tin-  arid  is  ted  in  at  tho  top 

i  f  the  tower  at  one  end  ol  the  series,  being  pumped 
from  the  bottom  of  one  tower  to  the  top  of  the 
next,  ami  the  hot  Hue  gases  enter  at  the  bottom 
of  the  tower  at  the  other  end  of  the  series  and  pass 
along  a   connecting  pipe  from  the  top  of  one  tower 

to  the  bottom  of  the  next.  Thr  l.ad  pan  nt  the 
bottom  of  the  town-,  where  the  flue  gases  enter, 

is    healed.        B.    V.  S. 

Acetic     acid;      Metliod     of     purifying- 


I'm:  gas  in  the  floaters  of  the  giant    kelp  oi  the 
ific  roast   [Nereocystis  luetkeana)  was  found  to 
.run    amounts    of    carbon    mono} 
m  o  to  12%;    carbon  dioxide  was  onlj   occa- 
sionally present,  and  then  in  very  small  amounts 
rinram    i  _'",).     .1.  II.  It. 


Gorhan,  Liesing,  Austria-Hungary.  O.S.  Pat, 
l,210,792,Jan.2,1917.  Dateofappl.,May21,1915. 

Formic  arid  and  empyreumatir  substances  are 
removed  from  acetic  arid  by  distilling  a  mixture 
of  equal  parts  of  t  In-  crude  arid  and  70%  sulphuric 
arid.  Acetic  arid  distils  over  from  this  mixture 
temperature  above  the  decomposition  point 

of  formic  arid,   but    below  that   of  acetic  arid. 

— B.  V.  S. 

Nitrogen  compounds  :    Process  i<<r  the  manufacture 
"i  .      Noi^k    Hydro-Elektrisk    Kvaelstofak- 

tieselskab,  Christiania,  Norway.  Eng.  Pat. 
100,099,  Feb.  8,  1916.  Under  Int.  Com  ..  Feb.  23, 
1915.     i  Srppl.  No.  issi  ,,f  1916.) 

Nitrogen  compounds  are  produced  by  the 
oxidation  of  nitrogen  in  an  electric  air  furnace 
and  subsequent  absorption  of  the  resultant  nitrous 
gases,  the  oxidation  and  absorption  being  effected 
ma  closed  s\sinn  in  which  the  gases  an-  circulated 
under  pressure.  The  circulating  -_ases  are  main- 
tained at  their  original  volume  and  pressure  bj 
supplying  a  compressed  '-'as  mixture  <■(  suitable 
composition  end  quantity,  at  a  certain  point. 
T'  prevent  accumulation  of  impurities,  a  portion 
of  the  residual  gases  leaving  thr  absorption  -\Mnn 

may   be  withdraw  n  previous  to  the  i  lit  roil  net  ion  of 

fresh  compressed  gas.  The  gas  withdrawn  is 
relative!;   rii  b  in  argon,  etc.,  and  may  in-  utilised 
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for  the  manufacture  of  argon.  The  gaseous  mixture 
most  favourable  to  the  reaction  is  0.:N.=1  :  1. 

— T.  H.  B. 

Gaseous  reactions  with  the  aid  of  air  rich  in  oxygen  ; 

Process  for   carrying  out .      Norsk   Hydro- 

Elektrisk     Kvaelstofaktieselskab.  Fr.     Pat. 

480,205,    Nov.    12,    1915.       Under    Int.    Oonv., 

Nov.  28,  1914. 
In  gaseous  reactions  in  a  closed  system,  such  as 
the  fixation  of  atmospheric  nitrogen,  the  necessity 
of  using  an  airtight  system  is  avoided  by  working 
under  diminished  pressure,  and  compensating 
for  the  increase  of  volume  due  to  leakage  by 
withdrawing  a  part  of  the  gases  after  removal  of 
the  products  of  reaction.  The  gas  withdrawn  from 
the  system,  being  relatively  rich  in  oxygen,  is 
purified,  and  then  used  for  producing  oxygen  to  be 
added  to  the  air  supplied  to  the  system  to  make 
up  for  the  loss  of  oxygen  in  the  reaction.  The 
method  of  withdrawing  a  portion  of  the  circulating 
gases  may  also  be  applied  to  closed  systems 
working  under  pressure   (see  preceding  abstract). 


Ammonia  ;   Production  of  ■ 


F.  Perry,  Tipton, 


Staffs.   Eng.  Pat.  103,118,  Jan.  12,  1916.    (Appl. 

No.  538  of  1916.) 
Ammonia  is  produced  by  passing  Mond  or  producer 
gas  through  iron  pipes  heated  to  650°  to  700°  C.  ; 
or  a  mixture  of  either  gas  with  steam  may  be 
passed  through  a  furnace  of  iron  or  refractory 
material  containing  coke  or  similar  carbonaceous 
material  at  650°  to  700°  C.  After  removal  of  the 
ammonia  by  means  of  sulphuric  acid,  the  residual 
gas  may  be  subjected  to  the  same  treatment  until 
the  whole  or  greater  part  of  the  available  nitrogen 
is  removed. — B.  V.  S. 

Condenser  tor  ammonia.  L.  Block,  Mamaroneck, 
N.Y.  U.S.  Pat.  1,210,142,  Dec.  26,  1916.  Date 
of  appl.,  Dec.  2,  1912. 
The  condenser  consists  of  a  vertical  series  of 
double,  concentric  pipes  connected  at  the  ends  to 
form  a  continuous  coil,  the  ammonia  passing 
upwards  in  the  inner  tube  and  cooled  water 
downwards  in  the  outer  tube.  A  check  valve 
prevents  the  backward  passage  of  the  gas,  and 
means  are  provided  to  carry  along  condensed 
liquid  with  the  uncondensed  gas.  and  to  pass 
uncondensed  gas  from  the  top  of  the  coil  back 
to  the  bottom.— B.  V.  S. 

Base-exchanging    silicates;      Manufacture    of  - 


H.  Kriegsheim,  Assignor  to  The  Permutit  Co., 
New  York.  U.S.  Pat.  1,208,797,  Dec.  19,  1910. 
Date  of  appl.,  Mar.  21,  1916. 

A  base-exchanging  material  is  obtained  as  a 
precipitate  by  mixing  an  alkaline  solution  of 
alumina  with  the  solution  obtained  by  leaching 
an  alkaline  melt  containing  silica  and  alumina. 

— B.  V.  S. 

Magnesium    chloride    and    the    like ;      Method    of 

making .     E.  O.  Barstow,  Assignor  to  The 

Dow  Chemical  Co.,  Midland,  Mich.  U.S.  Pats. 
(A)  1,209,245  and  (b)  1,209,246,  Dec.  19,  1916. 
Dates  of  appl.,  Mar.  13  and  Apr.  17,  1916. 

(a)  Brine  containing  sodium,  calcium,  and  mag- 
nesium chlorides  is  treated  with  magnesium  sul- 
phite in  sufficient  amount  to  react  with  the 
calcium  chloride  present,  precipitating  calcium 
sulphite,  and  leaving  a  solution  of  sodium  and 
magnesium  chlorides  which  are  separated  by 
crystallisation.  The  magnesium  sulphite  is  pre- 
pared from  magnesium  hydroxide  obtained  by 
treating  a  quantity  of  the  brine  with  lime,  (b) 
Magnesium  hydroxide  is  mixed  with  the  brine 
and  sulphur  dioxide  passed  through  to  form 
magnesium  chloride  and  a  precipitate  of  calcium 
sulphite.— T.  H.  B. 


Uranium  oxide ;     Process  for  the  manufacture  of 

.     H.  A.  Seil,  Assignor  to  Standard  Chemical 

Co.,  Pittsburgh,  Pa.  U.S.  Pat.  1,210,714, 
Jan.  2,  1917.     Date  of  appl.,  Apr.  20,   1916. 

By  heating  a  mixture  of  alkali  uranate  and 
sulphuric  acid  to  drive  off  excess  acid,  a  mixture  of 
alkali  sulphate  and  uranium  oxide  is  produced 
from  which  the  latter  is  obtained  by  washing  away 
the  sulphate  with  water. — B.  V.  S. 

Spent  oxide;  Revivifying  and  utilising .    E.  B. 

King,  Oak  Park,  and  E.  C.  Wescott,  Sacra- 
mento, Assignors  to  Pacific  Gas  and  Electric  Co., 
San  Francisco,  Cal.  U.S.  Pat.  1,211,713,  Jan.  9, 
1917.     Date  of  appl.,  May  27,  1916. 

Spent  oxide  from  gas-works  is  treated  with  un- 
slaked lime  and  hot  water  or  steam,  and  a  soluble 
compound  of  lime  and  sulphur  extracted. — B.  V.  S. 

Oxygen  from  atmospheric  air  ;  Furnaces  for  pro- 
duction of .     II.   G.   Ross,   Merton   Abbey, 

Surrey,  and  W.  S.  Edwards,  Bridport,  Dorset. 
Eng.  Pat.  18,221,  Dec.  31,  1915. 

Air  and  steam  are  allowed  alternately  to  react 
with  a  suitable  chemical  reagent  in  heated  hori- 
zontal tubes  or  chambers  in  a  furnace,  the  oxygen 
being  withdrawn  from  the  air  by  the  reagent  and 
given  off  on  treatment  with  steam.  The  furnace 
tubes  are  provided  with  an  inner  pipe  for  admission 
of  air  and  steam,  this  pipe  being  perforated 
throughout  its  length,  in  such  a  manner  that  the 
air  or  steam  passes  into  intimate  contact  with  the 
reagent.  Three  tiers  of  furnace  tubes  are  pre- 
ferably employed,  and  each  tier  receives  in 
succession  a  current  of  steam  while  the  remaining 
two  tiers  are  supplied  with  air  ;  thus  the  reagent 
in  two  tiers  absorbs  oxygen  while  oxygen  is  being 
given  off  in  the  third  tier. — T.  H.  B. 

Argon  ;    Apparatus  and  process  for  concentrating 

.     G.     B.     Fonda,      Schenectady,      N.Y., 

Assignor  to  General  Electric  Co.  U.S.  Pat. 
1,211, 125,  Jan. 2, 1917.  Dateofappl.,Oct.l2,1915. 

A  liquid  containing  about  94%  oxygen  and  4% 
argon,  obtained  by  the  fractionation  of  liquid  air, 
is  subjected  to  further  fractionation  on  the  counter- 
current  principle  in  a  special  rectifying  column, 
argon  being  concentrated  at  the  top  of  the  column 
and  oxygen  at  the  bottom. — B.  V.  S. 

Carbonic  acid  compounds  of  ammonia ;  Manu- 
facture of .     C.  Bosch,  Assignor  to  Badische 

Anilin  u.  Soda  Fabr.,  Ludwigshafen,  Germany. 
LT.S.  Pat.  1,211,393,  Jan.  9,  1917.  Date  of 
appl.,  Apr.  8,   1915. 

See  Eng.  Pat.  8763  of  1915  ;  this  J.,  1915,  904. 

Catalyser  [for  oxidation  of  ammonia  to  nitrogen 
oxides].  C.  Bosch,  A.  Mittasch,  and  C.  Beck, 
Assignors  to  Badische  Axiilin  u.  Soda  Fabr., 
Ludwigshafen,  Germany.  U.S.  Pat.  1,211,394, 
Jan.  9,  1917.     Date  of  appl.,  Apr.  8,  1915. 

See  Eng.  Pat.  13,848  of  1911 ;  this  J.,  1915,  799. 

Antimonates  ;    Production  of .     P.  Eyer,  Ilal- 

berstadt,  Assignor  to  R.  Koepp  undCo.,  Oestrich, 
Germany.  U.S.  Pat,  1,211,564,  Jan.  9.  1917. 
Date  of  appl.,  July  21,  1915. 

See  Eng.  Pat.  11,083  of  1915  ;  this  J.,  1016,  839. 

Cuprous    oxide;     Process   for    production    of 

electrolytically.  B.  Hunt,  Glasgow.  U.S.  Pat. 
1,212,062,  Jan.  0,  1917.  Date  of  appl.,  Oct.  7, 
1916. 

See  Eng.  Pat,  14,310  of  1915  ;  this  J.,  1910,  1156. 
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Aluminium    nitride;    Process    of    producing . 

<>.  Serpek,  Assignor  to  Soc.  Gen.  des  Nitrures, 
Paris,  r.s.  Pat.  1,212,119,  Jan.  9,  1917. 
Date  of  appl.,  Apr.   11,    1915. 

Si  i:  Eng.  Pat.  11,271  o!  1915  j  this  J..  1916,  115, 

Minns  for  packing  the  pistons  of  nitrir  a*  id  vacuum 

pumps.     Eng.  Pat.  102,527.     See  I. 

Process  of  fractional  elutriation  of  simple  or  mixed 
substances,     Ger.   Pat.  294,908.     See  I. 

Production  of  stable  colloidal  solutions.     Ger.  Pat. 
295,164.     See  I. 

Process  of  making  cement  and  by-products  [from 
felspar,  etc.],  U.S.  Bats.  1,209,135,  1,209,219, 
and   1,209,220.     See  IX. 

I'h droli/sis  of  uatcr  with  gas-holders  dipping  into 
the  electrolyte.     Ger.    Pat.   294,909.     See   XI. 


VIII.  -GLASS  ;    CERAMICS. 

Society  of  Glass   Technology. 

At  ;i  meeting  of  this  Society,  held  on  Jan.  lsth 
last,  Mr.  \\  .  !•'.  J.  Wood,  President,  in  the  chair, 
the   Rules  and  Constitution  of  the  Society  were 

passed.      The  Society  is  lo  consist  of  Hirer  (lasses 

of  members,  viz..  collective  members,  i.e.,  firms 
engaged  in  the  manufacture,  distribution,  or  use 

of  glass  (annual  subscription,  £3  :is.)  ;  ordinary 
members,  i.e..  persons  (not  being  either  repre- 
sentatives of  collective  members  or  student 
members)  who  are  interested  in  glass  technology 
(sub..  £1  Is.)  ;  and  student  members,  i.e..  registered 
students  w  ho  are  attending  a  course  or  courses  of 
technical  instruction  in  the  United  Kingdom 
(sub.,  2s.  (id.).  Applications  for  membership 
should  be  sent  to  the  Secretary,  Society  of  Glass 
Technology,  The  University,  Sheffield. 

Papers  Oil  British  glass  sands  were  read  by  Dr. 
P.  G.  11.  Boswell  and  Mr.  C.  J.  Peddle,  abstracts 
of  which  are  given  below. 

British  glass  sands  ;  tin  ir  location  and  character- 
istics. P.  <>.  H.  Boswell.  Soc.  Glass  Tech., 
Jan.   18,   BUT. 

The  analysis  of  British  sands  has  proved  their 
value.  Tiie  analysis  of  sand  can  be  rallied  out 
in  three  ways — (1)  chemical,  (2)  mechanical, 
(3)  mineral.  Chemical  analysis  proves  the  value 
of  a  sand  by  determining  its  silica  content,  which 
must  be  high,  and  its  iron  content,  which  must 
be  low.  In  the  past,  sands  with  higher  iron  oxide 
content  than  0-02%  weir  regarded  as  useless  for 

the  best  types  of  glass,  bul  recent  work  has  shown 
a  higher  iron  content  to  be  permissible,  and  so 
British  sands  can  be  used  for  good  glass.  Mechani- 
cal analysis  determines  the  grading  of  the  sand, 
the  best  for  glass  being  that  with  the  largest  per- 
centage of  grains  of  diameter  0*25  to  0-5  mm. 
Mineral  analysis  is  important  in  the  laboratory 
for  controlling  consignments  of  sands,  and  also 
gives  an  indication  of  impurites  to  be  expected. 
The  relative  value  of  crushed  rock  was  discussed, 

and  it  was  shown  that,  after  crushing,  screening 
and  washing  were  necessary  to  remove  the  larger 
grains  and  the  fine  material.  By  means  of  a 
geological    map    the    position    of    English    sand 

deposits  and  their  situation  relative  to  the  cent  res 
of  the  glass  industry  was  illustrated.  The  paper 
closed  with  a  consideration  of  the  transport  ques- 
tion, and  the  need  for  development  of  the  canal 
.system  together  with  a  cheapening  of  railway 
rates. 


liritish  glass  sands  ;  the  substitution  of  foreign 
sands  In/  British  sands  for  high  grade  glass 
making.  ('.  J,  Peddle.  SOC  (ilass  Tech.,  Jan. 
18,  1917. 

Till',  author  summarised  the    essentials  of  a  good 

glass  sand  from  the  manufacturer's  point  of  view, 
and  showed  thai  it  must  contain  a  high  percentage 
of  silica  and  a  low  percentage  of  impurity,  par- 
ticularly iron  oxide.  It  must  be  evenly  graded, 
and  tin-  grains  should  be  angular.  In  addition, 
a  sand  should  always  lie  true  to  sample,  and  con- 
signments should  not  vary,  nor  should  there  be 
any  treatment  necessary  at  the  hands  of  the  manu- 
facturer. All  these  essentials  arc-  fulfilled  by 
I'oiitaiiichleau  sand,  but  not  all  by  any  British 
sand  as  at  present  supplied.  That  some-  liritish 
sands  compare  favourably  with  Fontainebleau, 
both  as  regards  purity  and  grading,  has  been  estab- 
lished by  tie-  author,  w hose  results  in  general  are 

in  agreement  with  those  of  Dr.  lioswell.  In  addi- 
tion, a  loni;  series  of  melts  also  support   this  view, 

and  on  this  account  (lie  statements  of  Dr.  Rosen- 

bain  as  to  the  uon-a vailabilil  J  Of  British  sands 
for  good  glass  are  to  be  criticised.  Excellent 
results  are  obtainable  with  liritish  sands  which 
have  I n  properly  treated,  and  numerous  speci- 
mens of  glasses  made  from  British  sands  ivere 
exhibited  side  by  side  with  the  sands.  Several 
of  these  glasses  could  not  be  distinguished  from 
similar     melts     made     with      Fontainebleau     Band, 

being  just  as  brilliant  and  colourless.     The  question 

of  treatment  was  then  discussed,  and  the  necessity 
for  washing  and  grading  was  demonstrated.  The 
need  of  proper  scientific  treatment  of  British  sands 
and  the  necessity  of  putting  them  into  the  manu- 
facturer's hands  ready  for  immediate  .use-  was 
emphasised,  and  it  was  pointed  out  that  unless  this 
treatment  was  forthcoming,  together  with 
attention  to  mode  of  delivery,  British  sands  could 
not  hope-  to  compete  favourably  with  Fontainebleau 
sand . 

Glass;  Production  of  blue,  green,  black,  and  gold 
colours  on .  L.  Springer.  Keram.  Rund- 
schau, 1916,  24,  211—212.  Z.  angew.  t'hem.. 
191  o,  29,  Ref„  52li. 
Tin-:  author  concludes  that  so  far  as  present  know- 
ledge goes,  satisfactory  colours  can  be  burnt  on 
to  glass  only  by  the  use  of  compounds  of  copper 
and  silver,  and  possibly  gold  and  platinum.  A 
black  is  produced  by  burning  on  copper  com- 
pounds in  the  ordinary  way  with  a  subsequent 
burning  under  reducing  conditions.  A  third 
burning  under  ordinary  conditions  gives  a  red 
colour.  The  first  burn  with  copper  compounds 
gives  a  green.  A  yellow,  burnt  on  in  tin-  usual 
way.  is  converted  into  a  bright  golden  colour  h\ 
a  second  burn  under  reducing  conditions.  Blues 
cannot  be  produced  by  burning  cobalt  compounds 
on  to  glass.  Compounds  of  other  elements  also 
ga  \ .-   negat  ive   result  s.       1 1 .  .1 .  1 1 . 

Coke-occn   brirks  ;   Some   physical  properties  of  the 

tun    chief   mineral    constituents   of .      W.    G. 

Fearnsidcs.  Coke.-ovc-n  Managers'  Assoc.,  Jan. 
27,  1917.  Cas.  J..  BUT.  137,253—254. 
Coke-oves  bricks  are  manufactured  from  fireclay 
alone  or  a  mixture  of  fireclay  and  crushed  silicic  us 
rock.  The  refractory  properties  need  not  be  as 
highly  developed  as  in  bricks  for  steel  furnaces, 
whilst  the  durability  is  dependent  on  the-  physical 
stability  of  the  body  and  the  chemical  inertness 
of  the  mineral  constituents  in  the  presence  of 
certain  fluxes  at  temperatures  between  800'  C.  and 
1100°  C.  From  the  results  of  chemical  examination, 
etc.,  it  is  generally  agreed  that  the  base  of  fin-clay 
is  similar  to  the  kaohnite  of  china  clay.  The 
value  of  a  fireclay  would  be  appraised  by  com- 
paring its  analysis  with  that  of  the  minera 
kaolinite    with    30-5%    A1„03.    40-5%   Si02.    and 
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about  14%  HzO.  any  other  bases,  especially 
alkalis,  being  detrimental  to  the  quality  of  the 
material.  Mellor  (this  J.,  1911,  804;  1913,  195; 
1916,  1218)  has  shown  that  on  heating  kaolin, 
entangled  water  is  given  oft'  at  temperatures  just 
above  100°  C.  but  the  combined  water  does  not 
come  away  till  500  ( !.  is  passed,  the  heat  absorption 
during  this  dissociation  retarding  the  rise  of  tem- 
perature considerably.  The  temperature  then  rises 
steadily  to  S00°  C,  at  which  temperature  there  is  an 
exothermic  reaction,  with  a  more  rapid  increase  in 
temperature.  Beyond  1200°  C.  a  new  chemical  re- 
arrangement of  molecules  occurs,  and  what  Mellor 
regards  as  a  mixture  of  Al203+2Si02  recombines 
as  Al203,Si02+Si02,  and  the  mineral  sillimanite 
begins  to  crystallise.  According  to  Mellor  the 
heating  curves  of  fireclay  are  similar  to  those  of 
kaolin.  When  air-dried"  fireclay  is  heated  it 
expands  a  little  whilst  water  is  given  off,  but  then 
contracts  continuously  right  up  to  the  higher 
temperatures.  The  contraction  at  lower  tem- 
peratures is  correlated  with  loss  of  water,  giving 
rise  to  increased  porosity.  Above  900°  C.  the 
density  is  further  increased,  probably  due  to  the 
fluxing  of  silica  and  felspathic  minerals.  As  the 
temperature  rises  more  fluxing  occurs  until  the 
mass  may  be  described  as  vitrified.  Contraction 
and  other  vitrification  effects  can  only  be  con- 
trolled by  fixing  the  rate  of  rise  of  temperature 
above  the  lower  limit  of  fluxing  temperature. 
When  bricks  consisting  of  clay  or  kaolinite  burnt 
to  the  point  of  vitrification  are  examined  micro- 
scopically, the  bonding  material  appears  to 
consist  of  glass.  Next  to  kaolinite,  quartz  is  the 
most  abundant  mineral  in  the  fireclays  of  this 
country.  When  quartz  is  heated  it  expands  up 
to  870°  C,  and  above  this  temperature,  if  time  be 
allowed,  and  the  environment  be  suitable,  it  breaks 
dcwn,  expanding  abruptly  and  considerably,  and 
passing  into  a  substance  similar  to  tridymite,  a 
mineral  of  a  density  less  than  2-33,  compared  with 
the  2-66  of  quartz.  At  higher  temperatures,  up 
to  1470°  C,  the  tridymite  changes  to  crystobalite 
of  a  density  about  2-27.  Any  pair  of  chemically 
related  substances  heated  to  the  melting  point  of 
one  of  them  react  to  form  new  compounds  or  to 
some  extent  dissolve  each  in  the  other,  forming  an 
eutectic  of  lower  melting  point  than  either.  Pure 
kaolin  does  not  melt  as  a  single  substance,  but 
heated  to  500°  C.  gives  up  its  water,  and  at  about 
1200°  C.  the  dehydrated  residue  changes  into  a 
mixture  of  sillimaniteand  probably  tridymite,  which 
on  further  heating  passes  into  crystobalite.  This 
mixture  on  cooling  forms  an  eutectic,  with  a 
melting  point,  as  determined  by  Rankin,  of 
1600°  C.  From  this  it  appears  quite  evident  that 
kaolin  and  quartz  cannot  flux  each  other  and  may 
be  mixed  in  any  proportion  with  little  loss  of 
refractory  properties. — J.  E.  C. 


Zirconia ;     Melting 


and   production   of   ware 


therefrom.     E.  Podszus.     Z.  angew.  Chem.,  1917, 
30,  17—19.     (See  also  this  J.,  1917,  85.) 

Raw  zirconia  is  an  unsatisfactory  material  for  the 
production  of  refractory  articles  as  they  crack 
readily  and  soon  fall  to  pieces.  If  a  bond  is  used 
to  prevent  this,  the  refractoriness  of  the  articles 
is  seriously  impaired.  The  author  has  found  that 
zirconia  which  has  been  heated  to  above  2000°  C, 
and  especially  fused  zirconia,  is  free  from  this 
objection  and  is  excellent  for  the  manufacture  of 
refractory  ware.  The  use  of  a  carbon  resistance 
furnace  or  of  an  ordinary  electric  arc  for  fusing 
the  zirconia  is  unsatisfactory  on  account  of  the 
formation  of  carbide.  The  best  results  are  ob- 
tained by  embedding  a  carbon  electrode  in  coarsely 
ground  calcined  zirconia,  heating  the  latter  with 
the  arc  formed  from  a  second  carbon  electrode 
and    thus    partially    melting    the    zirconia    with 


formation  of  some  carbide.  The  latter  then 
acts  as  an  electrode  and  the  zirconia  fuses  and 
continues  to  do  so  when  the  upper  carbon  electrode 
is  slowly  withdrawn.  After  a  tune,  the  arc  becomes 
quiet  and  the  fusion  proceeds  rapidly.  Arcs 
30  cm.  long,  accompanied  by  a  molten  mass  of 
zirconia  15  cm.  in  diameter,  have  repeatedly  been 
obtained  in  half  an  hour  with  a  current  of  50  amps, 
at  220  volts,  the  resulting  blocks  of  zirconia  being 
pure,  and  white,  with  a  yellowish  sheen  in  parts, 
due  to  traces  of  iron.  The  fused  zirconia  is  ground 
for  100  hours  or  more  in  a  steel  ball  mill  and  any 
iron  taken  up  from  the  latter  is  removed  by 
treating  the  powder  with  acid.  The  zirconia 
is  moulded  or  pressed  into  articles,  with  or  without 
the  addition  of  an  organic  bond.  By  reducing 
a  part  of  the  zirconia  to  the  colloidal  form  it  is 
possible  to  render  the  whole  material  plastic 
and  to  manufacture  articles  from  it  by  "  slip- 
casting  "  in  plaster  moulds  in  the  same  manner 
as  porcelain.  Crucibles  made  by  this  process  are 
as  fine  as  those  made  of  porcelain.  Attempts 
to  cast  articles  from  molten  zirconia  have,  hitherto, 
been  unsuccessful.  The  articlesj  are  burnedat  2300° — 
2400°  C.  until  they  cease  to  contract ;  if  properly 
burned  they  should  "  ring  "  clearly  when  struck. 
The  burning  temperature  may  be  reduced  to 
2100°  C.  by  adding  a  little  boric  or  phosphoric  acid 
to  the  zirconia  before  making  it  into  articles,  but 
this  is  not  recommended.  The  oven  used  is  con- 
structed chiefly  of  fused  zirconia  ;  it  is  cylindrical 
in  shape,  with  internal  dimensions  of  20  cm.  by 
30  cm.,  and  is  of  the  injector  type.  The  fuel  is 
either  town's  gas,  petroleum,  or  acetylene  supplied 
with  a  blast  of  air  and,  later,  with  oxygen.  The 
author's  furnace  has  been  in  use  for  200  hours 
without  requiring  any  repairs.  A  uniform  yet 
very  high  temperature  and  an  oxidising  atmos- 
phere can  be  obtained  without  difficulty,  so  that 
ovens  of  this  type  may  be  useful  for  testing  the 
fusibility  of  refractory  materials  up  to  3000°  C. 
The  shrinkage  of  the  articles  during  drying  and 
burning  varies  with  the  size  of  the  particles  of 
zirconia.  If  a  finely  ground  material  is  used,  the 
total  shrinkage  is  about  20%.  Fused  zirconia 
resembles  fused  quartz  in  some  respects,  but  when 
cooled  rapidly  it  forms  an  opaque  mass  of  minute 
crystals  and  not  a  clear  glass.  The  crushing 
strength  of  cold  fused  zirconia  is  many  times  that 
of  cold  quartz,  so  that  it  is  exceedingly  difficult 
to  grind.  Such  zirconia  has  a  high  thermal 
endurance  and  is  not  affected  when  heated  to 
redness   and    then    plunged    into    cold   water.     A 

;  large  block  may  be  heated  irregularly  by  an  oxy- 
hydrogen  blowpipe  without  showing  any  signs 
of  spalling.     A  block  of  fused  zirconia  maintained 

!  at  2200°  C.  for  30  hours  showed  no  signs  of  dis- 
integration when  cold.  Hence,  fused  zirconia 
appears  to  be  a  refractory  material  of  extra- 
ordinary value.  It  has  a  hardness  between  quartz 
and  corundum,  a  specific  gravity  of  5-89,  a  porosity 
below  1%,  and  a  melting  point — determined  with 
a  Lummer-Kurlbauni  pyrometer — between  29o0 
and  3000°  C,  but  0-5  %  of  impurity  reduces  this  by 
100°.— A.  B.  S. 

Absorption  of  gases.      Hempel.     See  I. 

Patents. 

Glass  ;     Non-scattcrablc   -  and    the    process   of 

making  it.  A.  Roosevelt,  Assignor  to  Glass 
roundel's'  Corporation.  New  York.  U.S.  Tat. 
1 ,201,987,  Jan.  2, 1917.  Date  of  appl.,  June  3, 1915. 

A  SOLUTION  of  gelatin  and  one  oi  cellulose  material 
are  applied  successively  to  a  sheet  of  glass,  at  'east 
one  of  the  solutions  containing  a  solvent  ol  both 
the  gelatin  and  celullose  mat  .rial,  such  as  formic 
acid.— A.  B.  S. 
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Firebricks  ;    Plastic  composition  for  making  • 

E.  V.  Wagner,  Scranton,  Pa.,  Assignor  to  Wagner 
Firebrick  Co.,  Helena,  Mont.  CJ.S.  Pat. 
L,209,784,Dec.20,  lit  Hi.  Date  of  appl. .Aug.5,1916. 

The  Srebricks  are  made  of  a  mixture  of  i  oal  ashes 
100  lb.,  alumina  2  11>.,  and  water  2  —  2 .'.  galls. 

"A.  U.S. 


Tiles 


Composition  for 
delphia,  Pa.     I'.s.   pat.  1,210,756,  Jan.  2 


P.O.  Boving,  Phila- 

1917. 


Date  of  appl..  Julj   19,  1915. 
A    snxTUKE    of    ground,    burned    clay,    calcined 
magnesite,   and   magnesium   chloride   solution   is 

made  into  a  paste,  dried  t"  a  moisl  powder,  and 
compressed  in  moulds  to  term  tiles-  A.  B.  8. 

Grog  in  dust  form  :  Production  of  as  shortening 

/mil,  rial.  M.  Bertram,  Neustadtel.  Ger.  Pat. 
295,290,  Apr.  L3,  L916.  Addition  to  Ger.  Pat. 
288,721  (tins  J.,  1916,  12  1 1. 

The  process  described  in  the  original  patent,  when 
applied  to  the  more  fusible  clays,  maj  give  rise 
to  fritting  or  even  melting  if  the  development  of 
heat    by    combustion    of    admixed    material    is 

excessive.  If  tbe  mixtures  be  distilled  in  closed 
vessels  before  burning  in  a  kiln,  even  the  most 
fusible  days  give  a  satisfactory  product. — II.  J.  H. 

Glass  surfaces  :   Joining  together .     A.  Hilger, 

Ltd.,  P.  Twyman,  R.  G.  Parker,  and  A.  J. 
Dalladay,  London.  Eng.  Pat.  103,233,  Apr. 
20,  1916.     (Appl.  No.  58.S9  <.f  l!U(i.) 

See  U.S.  Pat.  1,206,177  of  KUti  ;   this  J..  1917.  85. 

Process  of  fractional  elutriation  of  simple  >>r  mixed 
substances.     Ger.     Pat.    2111,008.      See    1. 
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Sl .;    Water  at 

Bakenhus.     Proc. 


Concrete  specimens  ;  Tests  of 
Boston  Navy  Yard.  It.  E 
Amer.  Soc.  Civ.  Eng.,   1916,  42,  1571 — 1601 

Twenty-foot  specimens  of  concrete,  made  from 
cement,  sand,  and  stone  (broken  trap  rock),  each 
16  ft.  long  and  lti  in.  square,  were  bung  suspended 
from  a  pier  and  immersed  in  sea  water  for  7  years 
in  order  to  determine  tbe  action  of  the  water  on  wet 
and  dry  concretes  of  various  proportions,  made 
of  materiaLs  from  various  sources.  Tie-  results 
seem  to  show  that  tin-  specimens  richer  in 
cement  were  the  most  durable.  Thus,  the  1:1:2 
mixture  was  superior  to  the  1  :2A:  i !..  and  the 
1  :  21  :  41  was  in  turn  superior  to  the  1  :  3  :  l>. 
Tin-  wet  mixtures  were  superior  to  tin-  dry  mixtures. 
The  effects  oi  magnesia  or  alumina  in  varying 
proportions  were  not  very  marked,  and  followed 
no  apparent  law.  although  the  two  most  durable 
specimens  were  those  lowest  in  alumina  content, 
Extra  cac  in  mixing  produced  decidedly  beneficial 
results.  Bydrated  lime  was  of  no  benefit,  but 
rather  a  del  rimenl .  The  addition  of  Syh  ester  wash 
was   harmful.     In   this   case,   .lib.   of  alum   was 

added  to  each  bag  of  cement  used  ami  t  he  materials 
were  mixed  dry.  Instead  of  then  mixing  them 
with  plain  water,  Svlvestel  wash  was  substituted. 
This  consists  of  1]  lb.  soap  dissolved  in  12'.  galls. 
of  water.  The  addition  of  1  !  lb.  of  clay  to  each  bag 
of  cement  had  a  slightly  liuneiieial  result .  The 
deterioration     was     most      marked     at      mid-tide. 

little  deterioration  being  observable  with  non- 
immersed  and  continuously  immersed  specimens. 
The  experiments  are  too  limited  to  warrant  drawing 
more  definite  com  lusions.-    A.  B.  S. 

Absorption  of  gases.    Hempel.    See  I. 

Utilisation    of    waste    heat    for    steam    generating 
purposes.      Pratt.      See   I. 


Patents. 

Paving  ;     Process  for  treating  fibrous   material  for 

manufacture    of   compositions    suitable   for . 

J.  E.  Clark,  Ton  nto,  Canada.  Eng.  Pat.  102,826, 
Jan.  7,  1910.    (Appl.  No.  313  of  1916.) 

Stu  \w.  cornstalks,  sugar  cane,  wood  chips,  or 
other  coarse  fibrous  material  (but  not  wood  pulp 
or  dust)  is  boiled  with  water.  The  juices  and 
excess  of  water  are  removed  by  passing  the 
material  between  rollers,  ami  the  product  is 
then  immersed  in  a  bath  of  .asphalt,  bitumen,  or 
other  binder,  heated  to  200=^00°  F.  (93°  to 
204°  C).  Tbe  product  is  withdrawn  mechanically, 
rolled  or  otherwise  compressed,  and  allowed  to 
harden  under  the  action  of  the  sun.  It  is  resilient, 
dustless,  sanitary,  waterproof,  and  non-slipping. 

—A.  B.  S. 

Cement  and  by-products  ;    Process  of  making 

[from  felspar,  etc.].  E.  C.  Eckel  and  A.  C. 
Spencer,  Washington.  D.C.  U.S.  Pats.  (A) 
1,209,135,  (is)  1,209,219.  and  (c)  1,209,220, 
Dec.  1!'.  1916.  Dates  of  appl.,  Jan.  4,  1911, 
June  6,  1910,  and  May  IS.  1912. 

CEMENT  is  made  by  heating  a  comminuted  mixture 
of  (a)  potash  felspar,  or  a  potash  silicate  of  the 
(b)  giauconite,  or  (c)  nephelite  or  mica  typo  with 
calcareous  materials  (e.g..  limestone)  to  a  tem- 
perature sufficient  to  vaporise  the  potash  and  then 
to  form  cement  clinker,  but  not  to  cause  fusion. 
The  potash  is  recovered  in  the  flue-dust. —  A.  B.  S. 

Pavements  and  other  structures  ;    Surfacing  mixture 

for .   B".  H.  Welsh.  Richmond,  Cal.  U.S.Pat. 

l,209,238.Dec.l9,1916.Dateofappl.,Fob.21,1916. 

An  asphaltic  surfacing  composition  is  made  by 
mixing  steam-distilled,  crude  petroleum  asphalt 
with  20  %  of  a  product  obtained  by  heating  crude 
petroleum  with  air  under  piessure  without  remov- 
ing its  volatile  constituents.      A.  B.  S. 


Furnace  lining.  G.  S.  Davison.  Assignor  to  A.  S. 
Davison  Co.,  Pittsburgh,  Pa,  U.S.  Pat.1.210,431, 
Jan.  2,  1917.    Date  of  appl.,  July  7,  1910. 

A  FURNACE  lining  is  made  of  a  mass  of  granular, 
basic  refractory  mat <  rial,  the  pores  in  the  particles 
of  which  are  impregnated  with  a  small  amount  of 
sili  ions  and  ferruginous  material,  such  as  basic 
slag.  The  faces  of  the  particles  are  substantially 
free  from  such  silicious  material. — A.  B.  S. 


Wood;    Process  of  artificially  seasoning- .     M. 

Kleinstiick.     Dresden,     Germany.         U.S.     Pat. 
1,210, 191,  .Ian. 2, 1917.  Dateof  ap'pl.,Mar.l9,1914. 

Wood  is  treated  with  a  gaseous  primary  oxidation 
product  of  an  alcchol,  e.g..  an  aldehyde,  and  a 
catalytic  agent,  such  as  a  volatile  amine,  so  as  to 
transform  the  tannins,  albumins,  and  carbo- 
hydrates into  high -molecular  compounds. — A. U.S. 


Portland  anient  and  similar  products  ;    Apparatus 

for    the    manufacture    of .       W.    H.    Mason, 

Easton,  Pa.    U.S.  Pat."  1.210.510.  Jan.  2.  1917. 
Date  of  appl.,  May  21,  191  1. 

An  unground  mixture  of  cement-forming  materials 
is  calcined  in  one  section  of  a  rotary  kiln  and  is 
passed     through     a     grinding    section     and      then 

through  a  second  burning  section  where  it  i.  con- 
verted into  clinker.  The  three  sections  of  the 
kiln  are  in  a  straight  line  with  a  continuous  closed 
passage  through  them,  but  each  can  be  rotated 
separate!)  .       \.  B.  S. 
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Roofing  and  waterproofing  materials  ;    Manufacture 

of  flexible    bituminous .        C.    N.    Forrest, 

Rahway,  N.J.,  Assignor  to  B.  L.  Fowler  and 
M.  S.  Darrow,  Perth  Amboy,  and  F.  B.  Bose- 
vear,  Boonton,  N.J.  U.S.  Pat.  1,211,837,  Jan.  9. 
1917.     Date  of  appl.,  Feb.  26,  1916. 

A  highly  absorbent,  flexible  sheet  composed  of 
fibres  of  cotton  or  wool  and  leather  scrap  felted 
together  and  saturated  with  a  bituminous  material. 

—A.  B.  S. 

Artificial   slates;     Production   of from   cement 

and  asbestos.  E.  Imer-Schneider,  Geneva, 
Switzerland.  Ger.  Pat.  295,268,  Feb.  23,  1916. 
Under  Int.  Conv.,  Feb.  16,  1916. 

Asbestos  is  mixed  with  vegetable  fibres  previously 
treated  with  cold  dilute  alkali  to  preserve  their 
binding  properties  towards  the  cement.  Such 
fibres  may  replace  at  least  two-thirds  of  the 
asbestos  otherwise  necessary. — H.  J.  H. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Cast-iron  :  with  special  reference  to  engine  cylinders. 
J.  E.  Hurst.  Manchester  Assoc.  Eng.,  Dec, 
1916.  Engineering,  1917,  103,  40—41,  51—54, 
75—76. 

The  worn  surface  of  cast-iron  cylinders  and  pistons 
of    steam    and    internal    combustion    engines    is 
covered  with  small  pits  or  holes.     Microscopic  ex- 
amination shows  the  harder  constituents,  such  as 
cementite  and  the  phosphide  eutectic,  standing  in 
relief.     This   is   brought   about   by   the    polishing 
action  of  detached  material  suspended  in  the  film 
of   lubricating   oil  ;     eventually   these   projections 
become  detached  and  cause  gradual  disintegration 
of  the  cylinder.     After  a  cylinder  has  been  in  use 
for  a  time,  especially  if  the  metal  is  high  in  man- 
ganese, it  is  known  to  work  more  satisfactordy, 
and  this  is  found  to  coincide  with  a  peculiar  glazed 
appearance     of    its     inner    surface.     Microscopic 
examination    reveals    that    in    many    cases    the 
original     coarse-grained     structure     has     become 
much  more  finely  granular,  while  hardness  has  in- 
creased.    This  is  attributed  to  the  absorption  of 
carbon  from  the  lubricant,  or  detached  graphite, 
or   both,    by   the   surface   of   the   cylinder,    under 
influence  of  the  high  temperature,  with  formation 
of    hardenite.     Experience    has    shown    that   the 
most  satisfactory  bearing-metal  alloys  consist  of 
at  least  two  constituents  of  very  different  physical 
properties,  one  embedded  in  the  other,  and  cast- 
iron  probably  owes  its  peculiar  anti-frictional  pro- 
perties to  a  similar  structure  :     the   harder  con- 
stituents serve  as  a  support  for  the  greater  part 
of  the  load,  while  the  depressions  produced  by  the 
wearing  away  of  the  softer  constituents  serve  as 
distributing  reservoirs  of  the  lubricant.     The  de- 
termination of  hardness  by  Brinell's  method  gives 
no  satisfactory  guide  .as  to  the  resistance  to  wear 
of   cast-iron   cylinders,   the    true   wear   depending 
upon  the  resistance  to  deformation  of  the  individual 
component     grains.     As     regards     the     effect    of 
machining  on  the  resulting  surface,   the   quality 
of  the  finish  is  known  to  improve  as  the  cutting 
speed   decreases.     In   spite   of   the   slow   rate   of 
machining  cylinders  and  liners,  due  to  the  great 
accuracy    required,    small    cracks    and    holes    are 
liable  to  form  ;     the  more  recent  method  of   in- 
ternal    grinding    is    therefore     preferable.        The 
growth,  or  permanent  increase  in  volume,  of  cast- 
iron  when  heated  for  several  hours  to  650" — 750°  C., 
which  is  due  to  the  absorption  of  furnace  gases 
along  the  graphite  plates  with  oxidation  of  the 
silicon  and  iron,  has  been  observed  in  the  piston 
tops  of  internal  combustion  engines. — W.  R.  S. 


Iron  ;     Influence  of  cobalt,   nickel,   and   copper   on 

the  atmospheric  corrosion  of  pure  commercial . 

H.  T.  Kalmus  and  K.  B.  Blake.  Amer.  Inst. 
Chem.  Eng..  Jan.,  1917.  J.  Ind.  Eng.  Chem., 
1917,  9,  123—136. 

As  measured  by  the  loss  in  weight  per  unit  of 
surface  exposed,  after  removing  the  rust  by  means 
of  ammonium  citrate  solution,  the  atmospheric 
corrosion  of  pure  iron  was  retarded  by  copper, 
nickel,  and  cobalt  which,  in  the  present  investigation, 
were  alloyed  separately  with  the  iron  in  propor- 
tions ranging  between  0-25  and  3%.  On  ex- 
posure, all  the  alloys  became  coated  with  a  pro- 
tecting layer  of  oxides  by  which  the  rate  of  corro- 
sion was  subsequently  decreased.  The  cobalt  and 
nickel  alloys,  generally,  suffered  50 — 25%  less 
corrosion  than  pure  iron  ;  and  the  relative  corro- 
sions of  the  3  %  and  0-5  %  alloys  were  as  3  :  4.  The 
oxide  coating  on  the  cobalt  alloys  was  darker 
and  more  dense  and  tenacious  than  those  on  the 
corresponding  nickel  and  copper  alloys,  but,  over 
the  period  of  investigation,  appeared  to  be  no  more 
advantageous  than  the  latter.  Alloys  containing 
0-25 — 0-75%  Cu  were  more  resistant  than  pure 
iron  to  atmospheric  corrosion.  In  all  cases  the 
amount  of  corrosion  varied  with  the  carbon  content 
of  the  alloy— W.  E.  F.  P. 

Steels  ;  Corrosion  and  electrical  properties  of . 

B.  Hadfidd  and  E.  Newbery.  Proc.  Boy.  Soc, 
1917,  A  93,  56—67. 

Ik  order  that  a  metal  may  dissolve  in  an  acid, 
the  sum  of  the  single  potential  of  the  metal  and 
the   overvoltage    must   be    less    than   the   single 
potential    of    the    hydrogen    electrode.     The    first 
value  is  the  potential  (usually  negative)  acquired 
by  the  metal  through  contact  with  its  surrounding 
medium.     The    ov  jrvoltage    is    the    potential   re- 
quired   to    overcome    the    resistance    offered,    in 
varying    degrees,    by    all    metal    surfaces    to    the 
liberation  of  gas.     The  potential  of  the  hydrcgen 
electrode  refers  to  an  electrolyte  of  the  same  com- 
position as   the   medium   surrounding  the   metal. 
Measurements  were  made  with  different  samples 
of  steels,  including  silicon-,  chromium-,  nickel-,  and 
tungsten-steels.     Determinations    were    maae    of 
the  single  potential  differences  of  prepared  samples 
of  the  metals  in  dilute  acid  solutions,  of  the  over- 
voltage  by  the  back  E.M.F.  method,  and  of  the 
rate  of  corrosion  in  acid  and  whsn  exposed  to  the 
atmosphere.     The  corrodibility  as  determined  by 
the  sum  of  the  single  potential  and    the    over- 
voltage  gave  results  parallel  to  those  measured  by 
the    rate    of    solution    in    acid.     The    degree    of 
atmospheric   corrosion  with  different  alloys  was, 
however,    more    closely    in    agreement    with    the 
values   obtained    by   the    electrical   method   than 
with  those  given  by  measurement  of  the  rate  of 
solution  in  acid.     This  is  attributed  mainly  to  the 
fact  that  corrosion,  like  overvoltage,  is  determined 
largely  by  the  nature  of  the  surface,  which  neces- 
sarily undergoes  great  changes  during  solution  of 
the  metal  in  acid.     Since  the  electrical  measure- 
ments are  capable  of  being  made  with  pre  usion, 
and  of  distinguishing  between  the  two  determining 
factors,    this    method    offers    certain    advantages 
over  the  acid  test  for  determining  corrodibility. 
It  should  also  be  possible  to  ascertain  in  this  way 
how  far  the  addition  of  certain  elements  can  be 
made  with  the  object  of  raising  the  overvoltage, 
and   of   others   with   the   object   of   lowering   the 
negative  potential  in  order  to  attain  the  ideal  of 
a  rustless  steel. — J.  N.  P. 

Steel  springs  ;  Investigation  of  the  brittleness  produced 

in -by  electroplating.     M.  De  K.  Thompson 

and  C.  N.  Richardson.     Met.  and  Chem.  Eng., 
1917,  16,  83—84. 
The    brittleness    produced    in    spring    steel,     by 
using  the  latter  as  cathode  in  a  hot  cyanide  bath, 
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was  found  to  1m-  more  pronounced  with  sodium 
cyanide  than  with  sodium  cuprocyanide,  and  not. 
to  occur  when  the  spring  was  used  as  anode,  or 
suspended  in  Che  solution  without  the  passage  of 
electricity,  or  when  the  steel  was  previously 
annealed.  The  brittlenesa  was  not,  due  to  the 
liberation  of  hydrogen  on  the  metal,  or  character- 
ised by  any  change  in  carbon  content  or  crystalline 
structure;  it  was  produced  whether  the  steel  was 
coiled  drnot.  Brass  and  bronze  were  not  similarly 
affected.     W.  E.  F.  P. 

Gold  ore  ;  Flotation  expi  rimentson  ><  Transvaal . 

p.    Wartenweiler.     J.    Chem.,    Met.,    and    Min. 

So...  S.  Africa.   1916,  17,  87—90. 

I'ykitic  gold  ore  containing  arsenic,  from  Barber- 
ton,  crushed  to  150-mesh  and  cyanided,  gave  a 
maximum  extraction  <>t  45%;  amalgamation 
proved  a  failure.  Roasting  followed  by  cyaniding 
gave  S2  .")"„  iwovitv,  bul  the  high  working  costs 
militated  against  roasting.  Concent  rat  ion  on  a 
Deister  table,  with  subsequent  cyaniding  of  the 
concentrate,  yielded  70%  recovery.  Laboratory 
dotation  tests  weie  successful  under  the  following 
conditions  :  The  ore,  crushed  to  pass  a  90-mesh 
screen,  was  mixed  with  water  in  the  ratio  of  1  :  5, 
lime  being  added  to  produce  an  alkalinity  of  not 
more  than  0-005%  CaO.  The  pulp  was  agitated 
for  1">  min.  with  a  mixture  of  wood  creosote  and 
paraffin  oil.  Tho  middling  and  tailing  were  easily 
cyanided  direct,  the  recovery  being  22-1%.  The 
concentrate  was  roasted,  then  amalgamated  and 
cVanided.  with  an  extraction  of  05-0°,,.  Allowing 
for  volatilisation  losses  on  a  commercial  scale,  the 
total  extraction  on  this  ore  would  be  84%.     W.R.S. 

Countercurrent  decantation  [in  the  cyanide  process]. 

L.    B.    Fames.     Amer.    Inst.    Min.    Eng..   Fell., 
1917.     Met,  and  Chem.  Eng..  1917,  16,  HI— 99. 

The  chief  factors  affecting  count ercurrent  decant- 
ation— namely,  grade  of  ore,  ratio  of  solution 
precipitate  I  to  ore  treated,  thickness  at  which  the 
pulp  can  be  discharged,  cost  of  chemicals,  rapidity 
of  dissolving  the  gold  and  position  in  the  circuit 
at  which  solution  takes  place,  and  efficiency  of 
precipitation — are  considered,  and  the  effects  of 
variations  in  the  first  three  shown  by  means  of 
curves  based  on  the  assumption  that  7.")",,  of  the 

gold  is  dissolved  (luring  grinding  and  the  re- 
mainder during  agitation,  various  mechanical 
devices  tor  pumping  and  thickening  the  pulp  and 
measuring  the  volume  of  solution  precipitated  are 
also  discussed,  and  a  brief  description  is  given 
of  the  decantation  plant  of  the  Bollinger  Co. 
At  this  plant,  during  the  12  weeks  ending  on  April 
21,  191l>,  85.S.Y1  tons  of  ore  was  treated  by  the 
count  ercurrent  system  at  a  total  cost  for  decant  at  ion 
of  00209c.  (001045d.)  per  ton,  this  figure  being 
about  III",,  of  the  COS!  of  tillering  with  leaf  tillers 
at  about  tin-  same  daily  tonnage.  The  extraction 
and  recovery  of  gold  over  this  period  compared 
very  favourably  with  that  obtained  from  filter 
plants  and,  as  in  the  latter  ease,  a  reasonably 
accurate  forecast  could  be  made  of  results  obtain- 
able undei    specified   conditions. — W.  33.  F.  P, 

Platinum:       Miernelumienl     estimation      of     small 

quantities  of in  presence  of  gold  and  silver. 

,\l.  Van  Breukeleveen.      Bee.  Trav.  Chim.  Pays- 
Baa,   1!U7,   36,  2S5— 288. 

The  following  method   is  recommended   tor  the 

recognition  and  determination  Of  small  amounts 
of  platinum  in  ingots  of  gold  and  silver.  A  sample 
of  the  alloy  in  the  form  of  foil  is  freed  from  silver 
b\  heating  it  with  sulphuric  acid.  It  it  originally 
contains  less  than  four  parts  of  silver  to  one  part 
of   gold,   a   sufficient   amount  of  silver  free   from 


platinum  must  be  added  to  bring  the  proportion 
up  to  this  value.  After  removal  of  the  silver, 
the  gold  and  platinum  are  dissolved  in  aqua  retjia. 
and  the  solution  is  evaporated  to  dryness.  AH 
the    nitric   acid   is  removed  by  evaporation  with 

a   little   hydrochloric   acid,   and   the  auric   chloride 

is   converted    into    insoluble   auroua   chloride    by 

heating  for   L5      30   minutes  at    170° — 190°  C.      To 

the  residue  is  added  2  drops  of  .V  :!  hydrochloric 
acid,  and  a  spot  of  the  solution  is  placed  on  a 
cover-glass  with  a  t  race  of  solid  potassium  chloride. 
The  drop  is  examined  under  a  magnification  of 

about  111!  diameters,  and.  if  platinum  is  present, 
yellow  octahedra  of  potassium  cbloroplatanate  are 
seen  to  form.  Bj  continuing  to  add  2  drops  of 
hydrochloric   acid   to   the   residue  and   repeating 

the  procedure,  the  number  of  drops  is  found  at 
which  the  octahedra  cease  to  form,  owing  to  their 
solubility  in  the  dilute  acid.  By  determining  this 
number  for  alloys  of  known  platinum  content,  the 
method  can  be  applied  to  determine  platinum 
quantitatively  when  present,  in  small  amounts  in 
gold  and  silver  alloys.— P.  Sp. 

[Copper   smelting.]    Ore   treatment   at    the    Falcon 

Mine     (lihntlexia).      11.      R.     Adam.      .1 .     Chem., 

Met.,  and  Min.  Soc,  s.  Africa.  1916,  17,  91     96. 

THE   Falcon  mine,   which   has    been  producing   for 

two  years,  treats  14,000—15,000  tons  of  sulphide 
and  5000  tons  of  oxide  ore  per  month  ;  the  output 
is  given  as  cuo. nun  lb.  of  blister  copper,  3000  OS. 
of  gold,  and  6000  Oz.  of  silver.  The  sulphide  ore 
(On  2J%,  Au  li  dwt.  per  ton)  is  crushed  to  2}  in. 
diameter  and  hand-picked  on  a  belt  conveyor, 
yielding  9%  of  flicked  smelting  ore.  The  rest  is 
crushed  to  |  in.  size  and  concentrated  by  vanning  ; 
tlie  tailings,  ground  in  tube-mills,  are  passed  Over 
vanners  followed  by  blanket  tables.  The  final 
tailing  is  classified  into  underflow  which  returns 
to  the  tube  mill,  and  overflow  which  is  thickened 
and  concentrated  by  flotation  in  a  plant  Of  the 
Minerals  Separation  type.  The  oxidised  ore  is 
stamped,  vanned,  the  tailings  re-ground  in  a  tube- 
mill  and  passed  over  vanners  and  blanket  tables. 
The  total  extraction  by  concent  rat  ion  is  Ml",,  ot 
the  gold  and  90",,  of  the  copper.  The  mill  con- 
centrate is  sintered  in  12  blast -roasting  pots,  each 
of  which  holds  8  tons,  a  charge  requiring  about 
S  hours'  treatment.      The  two  blast-furnaces  have 

a  cross-section  of  Il'ii  •  Hi  in.  at  tuyere-level  and 

a  capacity  of  :!00  tons  per  '_'  I  hours.  The  fuel  is  a 
mixture  of  coke  and  coal.  The  matte  (:i2  —35% 
Cu)  is  blown  in  upright  converters  of  15  tons 
capacity  per  21  horn's.  The  blister  copper  carries 
10  oz.  of  gold  and  20  oz.  of  silver  per  ton  ;  the 
smelting  recovery  is  96%  of  the  gold  and  HO",,  o( 
the  copper.  The  tines  from  the  sintering  and 
smelting  plants  lead  into  two  settling  chambers 
from  which  a  900  ft. -Hue  extends  to  the  stack. 

W.  R.  S. 


Copper   refining;    Current   efficiency   in 


-.     L. 
Addicks.     Met.     and     Chem.     Eng.,     1917.     16, 


Loss  of  current  efficiency  in  copper  refining  by  the 

multiple  system  is  caused  by  (1)  current  leakage 
to  the  ground,  through  the  electrolyte,  or  between 

the  electrodes;  (2)  reactions  involving  deposition 
of  impurities,  "  gassing,"  or  change  in  valency  of 
the  copper;  and  (:i)  cathode  shrinkage  due  to 
re-solution  of  deposited  copper  by  sulphuric  acid 
(sulphatising)  or  ferric  salts,  or  to  the  mechanical 
separation  Of  nodules,  etc.,  from  the  deposit. 
Complete  disregard  of  conditions  may  result  in  an 
efficiency  of  ofij  60%,  and  poor  work  in  85%; 
while  '.ij",,  may  be  obtained  by  well  balanced 
operating,  and  !•!>"„  by  working  for  officiate] 
without  regard  to  expense.      \V.  E.  F.  P. 
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■in    teirebar  furnaces. 


Copper  ;    Vaporisation  of  - 

A.    Butts.     Mot.    and    Chem.    Eng.,    1917,    16, 
85—86. 

In  tho  operation  of  a  200-ton  reverberatory 
furnace  equipped  with  waste  heat  boilers  and 
«conomisers,  79  0  kilos,  of  copper  was  found  to 
pa°s  from  the  furnace  into  the  flue  apparatus 
during  the  melting  of  each  charge,  and  it  appeared 
probable  that  the  whole  of  this  loss  was  due  to 
vaporisation  of  the  metal.  The  maximum  possible 
loss  of  copper  by  evaporation  was  calculated  as 
400  kilos,  per  charge,  the  vapour  tension  of  the 
metal  at  the  working  temperature  (1120°  C.) 
being  about  0-28  mm.  and  the  volume  of  gas 
passing  through  the  furnace  410,000  cub.  m.  (at 
N.T.P.)  per  charge.  The  percentage  saturation 
of  the  furnace  gases  with  copper  vapour  was  thus 
about  17%  in  the  actual  melting  operation, 
assuming  the  loss  to  be  due  entirely  to  vaporisa- 
tion. The  copper  vapour  began  to  condense  at 
1005°  C.  (about  55°  above  the  temperatvire  at 
the  entrance  to  the  waste  heat  boiler),  and  was 
collected,  largely  as  copper  sulphate,  in  the  dusts 
obtained  from  the  boiler,  economiser,  and  stack. 
These  dusts  contained  28,  18,  and  15  %  Cu,  of  which 
about  60,  85,  and  90%,  respectively,  was  soluble 
in    water.— W.  E.  F.  P. 

Babbit  metal  and  alloys  of  tin.  antimony,  lead,  and 

copper  ;    Analysis  of .     E.   W.   Hagmaier. 

Met.  and  Chem.  Eng.,  1917,  16,  84—85. 

Antimony.  1  grm.  of  the  sample  (filings)  is 
heated  with  10  c.c.  of  water  and  25  c.c.  of  sul- 
phuric acid  until  no  black  particles  remain.  The 
cooled  solution  is  then  diluted  with  100  c.c.  of 
water  and  10  c.c.  cf  hydrochloric  acid,  boiled 
for  10  mins.  to  expel  sulphurous  fumes,  and 
titrated  with  potassium  permanganate  after  being 
cooled  and  further  diluted,  with  100  c.c.  of  water. 
Tin.  0-5  grm.  is  dissolved  in  hydrochloric  acid 
(with  potassium  chlorate  if  necessary)  and  the 
tin  determined  by  titration  with  .V/10  iodine 
solution  after  reduction  with  soft  iron  and  hydro- 
chloric acid.  Lead.  Solution  is  effected  by  dilute 
nitric  acid  in  the  presence  of  a  large  excess  of 
tartaric  acid.  Sulphuric  acid  is  then  added  and 
the  solution  boiled  sufficiently  to  expel  all  nitrcus 
fumes  but  without  charring  the  tartaric  acid  ; 
after  which  the  lead  sulphate  is  filtered  off,  dis- 
solved in  ammonium  acetate  solution,  and  the  lead 
reprecipitated  and  weighed  as  chromate.  Copper. 
Solution  is  effected  as  in  the  preceding  case  and 
the  filtrate  from  the  lead  sulphate  is  further 
acidified  with  hydrochloric  acid  and  heated 
with  pure  aluminium.  The  precipitated  copper 
is  filtered  off  and  redissolved  in  dilute  nitric- 
acid  for  determination  by  the  electrolytic  or 
iodide  method.— W.  E.  F.  P. 

American  mercury  industry.  Pull.  U.S.  Geol. 
Survey.  U.S.  Commerce  Reports,  No.  298, 
Dec.  20,  1916. 

Tim  American  mercury  industry  continued  to 
be  of  more  than  usual  interest  throughout  1915, 
owing  to  the  large  consumption  of  the  metal  in 
the  manufacture  of  war  supplies  and  the  generally 
prevailing  high  prices  resulting  from  the  great 
demand.  Owing  to  foreign  embargoes  on  the 
exportation  of  metals,  domestic  producers  largely 
controlled  the  market  in  the  United  States, 
although  several  shipments  were  received  from 
Italy  (made,  it  is  reported,  under  contracts  drawn 
prior  to  tha  disturbed  conditions  abroad).  Prices 
for  the  metal  became  so  high  in  February  and 
March,  1910,  that  certain  foreign  Governments 
permitted  the  shipment  of  some  mercury,  and 
thus,  to  a  small  but  important  extent,  competition 
in  the  home  market  between  domestic  and  foreign 


supplies  was  re-established,  and  prices  fell  from 
$300  per  flask  in  February,  1916.  to  $75  in  August, 
1916.  In  the  fiscal  year  ending  June  30,  1916. 
the  United  States  imported  for  consumption 
554.792  pounds  of  mercury,  valued  at  $595,007, 
and  exported  232,763  pounds,  valued  at  $274,086. 
Although,  owing  to  the  efforts  of  producers  to 
make  capacity  output,  some  stocks  have  doubtless 
accumulated,  the  price  of  mercury  abroad  will 
probably  justify  exports  from  this  country,  and 
cause  reduction  of  stocks  if  tho  domestic  quota- 
tions run  much  below  $70.  The  mercury  mines 
and  prospects  of  the  United  States  wTere  under 
active  development  in  1915.  Additions  to  reduc- 
tion plants  were  made  at  old  mines  and  retorts 
were  put  in  operation  at  promising  prospects. 
Including  small  prospects,  there  were  39  producers 
of  mercury  in  the  United  States  in  1915,  against 
30  in  1914  and  24  in  1913.  Thirty-two  of  the 
producers  in  1915  were  in  California,  4  in  Nevada, 
and  1  producer  each  in  Arizona,  Oregon,  and 
Texas.  The  output  was  21,033  flasks  of  75 
pounds  each,  against  16,548  flasks  in  1914  and 
20,213  flasks  in  1913.  At  the  average  sales  price 
reported  by  the  producers  of  $86-86  per  flask  for 
1915  the  output  was  valued  at  $1,826,912,  against 
$811,0S0  in  1914  (average  per  flask,  $19-05)  and 
$813,171  in  1913  (average  per  flask,  $40-23). 
Compared  with  1914  the  yield  for  1915  showed 
an  increase  of  27  per  cent,  in  quantity  and  1 25  per 
cent,  in  value. 

A  full  statement  of  the  world's  output  cannot 
be  expected  during  the  progress  of  the  war  in 
Europe.  The  production  of  Spain  and  of  Italy 
has  been  increasing  since  the  outbreak  of  the  war. 
The  famous  Santa  Barbara  deposits  of  Huan- 
vavelica,  Peru,  have  passed  into  new  hands  and 
may  be  re-opened.  The  production  of  mercury 
from  low-grade  ores  at  Punitaqui,  ChUe,  is  re- 
ported. Deposits  of  cinnabar  have  been  noted 
in  Mexico,  but  no  reports  of  recent  operations 
have  come  to  hand.  The  Terlingua  field,  of 
Brewster  County,  Tex.,  is  said  to  extend  for  a  con- 
siderable distance  into  Mexico,  with  promise  of 
workable  ore  bodies  similar  to  those  on  the  Texas 
side  of  the  border. 


Tungsten  ;   Electrolytic  behaviour  of .     W.   E. 

Koerner.     Amer.  Electrochem.  Soc,  Sept.,  1916. 

Met.  and  Chem.  Eng.,  1917,  16,  40—47. 
The  single  potentials  of  tungsten  in  N/l 
solutions  of  acids,  alkalis,  and  normal  salts  were 
calculated  from  E.M.F.  measurements  and  found 
to  be  lowest  in  alkalis  and  highest  in  neutral  salts. 
For  the  alkaline  solutions  the  order  of  increasing 
potential  was  KCN,  KOII  or  NaOH,  NH.OH  (the 
potential  in  KOH  or  NaOH  corresponding  to  that 
of  thallium  in  a  solution  of  thallium  <  hloride  of 
N/l  Tl  ion  concentration)  ;  for  the  acid  solutions, 
H2SO„  HC1,  HNO,  (the  value  in  the  last  corre- 
sponding to  that  of  copper  in  a  solution  of  cupric 
chloride  of  JV/1  Cu  ion  concentration)  ;  and  for 
the  neutral  salts,  KN03,  KF,  KBr,  KC1.  K2SO„ 
KI.  The  electrochemical  equivalent  of  tungsten 
was  found  to  be  0-3173  mgrm.  per  coulomb,  a, 
value  corresponding  closely  with  the  theoretical. 
Tungsten  occurs  as  cation  in  acid  and  anion  in 
alkaline  solutions.  Tungstic  acid  is  hydrolysed, 
and  dissolved  as  W(OH),,  by  mineral  acids,  being 
most  soluble  in  nitric  and  least  in  hydrochloric 
acid  ;  W(OH)„  in  water  is  an  electrolyte  and  not  a 
colloid.  Tungsten  dissolves  anodically,  .aid  be- 
comes passive,  in  aqueous  and  non-aqueous  solu- 
tions of  alkalis,  acids,  and  salts.  In  aqueous 
solutions  of  acids  and  salts  passivity  occurs  at  low 
current  densities,  and  the  active  state  is  maint  ained 
only  at  very  low  current  densities  ;  but  in  aqueous 
solutions  of  alkalis,  in  a  solution  of  hydrogen 
chloride  in  absolute  alcohol,  in  hydroxvlamm.-.  and 
in   methyl-,    ethyl-,  and  propyl-ammoinuni   hydr- 
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oxides,  passivity  occurs  only  at  very  high  current 
densities.  The  passivity  of  tungsten  is  due  to 
adherent  films  of  hvdrated  tungsten  oxides  which 
may  be  readily  dissolved  and  the  passivity  des- 
troyed. The  films  appearing  <'n  the  anode  vary  in 
colour  from  In-own.  through  blue  to  yellow,  and 
the  degree  of  passivity  varies  with  the  colour  of 
tin-  film.      In  experiments  on  the  use  of  tungsten  m 

storage  cells,  the  potential  difference  between  the 

In-own  oxide  (positive)  and  the  blue  oxide  (nega- 
tive) was  found  to  be   +0-75  volt.      W.  E.  P.  I'. 


Ruthenium  :  Action  of  oxugi  n  "n 


A.  Gutbier. 


.uinritiuni  ,  .<-iii<eM  "/  "•<  .</:/'"  ""  -      —  . 

<;.    \.  Leuchs,   II.  Wiessmann,  and  O.  Maisch. 

Z.  anorg.  Ch.-m..  L916,  96,  182  -206.  .1.  ('hem. 
Sin-.,  1917.  112,  ii..  38.  (Compare  Gutbier  and 
Ransohoff,  Z.  anorg.  Chem.,  1905,  45,  243.) 
Finely  powdered  ruthenium  oxidises  rapidly  when 
heated  in  oxygen,  the  maximum  absorption  of 
oxygen  corresponding  very  closely  with  the 
formula  Rut) ..  The  value  actually  obtained  is 
very  slightly  lower,  owing  to  volatilisation.  It  is 
independent  of  temperature  between  700°  and 
1000°  C,  althouch  the  rate  of  oxidation  varies 
considerably.  The  formation  of  the  volatile 
tetroxide  begins  at  000°  C,  ami  then  increases 
rapidly,  being  4000  times  as  great  at  1200°  as  at 
700°  C.  Crystals  of  the  dioxide  are  observed  in  the 
sublimate.  'Metallic  ruthenium  is  rendered  more 
compact  by  heating  at  800°  C.  1'revious  heating 
at  a  high  'temperature  in  hydrogen  reduces  the 
velocity  of  oxidation. 

Ctilisation    of    waste    heat    for    steam    generating 
purposes.     Pratt.     See    I. 


Patents. 


[Steel]  rails ;  Treating 


E.  F.  Kenney,  West- 


mont   Borou-h.   Pa.      U.S.   Pat.    1,205,998,  Nov. 

28,  1910.  Pate  of  appl.,  Mar.  20,  1910. 
The  rails  are  finished  at  a  temperature  of  1400* — 
2000°  F.  v740  ' — 1090°  C).  quenched  in  a  vertical 
or  slightly  inclined  position  so  as  to  cool  them  to 
a  temperature  not  less  than  400°  F.  (205°  C). 
again  heated  to  above  *00°  l'\  (425°  P.)  but  not 
higher  than  their  recalescent  temperature,  and 
straightened  bejore  they  have  cooled  to  less  than 
600°  F.  (315°  C.).— W.  R.  S. 

[Iron  and  steel.]     Rust-proofing  metal  ;  Process   for 

.     w.   H.   Allen.    Assignor  to    Parker  Rust 

Proof  Co.  of  America.  Detroit,  Mich.  U.S. 
Pat.  1,200.07a.  Nov.  2S,  1910.  Date  of  appl., 
Aug.  21,  1915. 
Articles  of  iron  or  steel  are  rendered  rust-proof 
by  immersing  them  in  a  saturated  phosphoric  acid 
solution  of  manganese  phosphate  until  hydrogen 
ceases  to  be  evolved. — W.  K.  S. 

Furnace  \Jor  treating  steel].  F.  J.  Ardner,  Detroit, 
Mich.  U.S.  Pat.  1,200,077,  Nov.  28,  1910. 
Date  of  appl.,  Feb.  3,  1910. 
A  furnace  for  treating  steel  comprises  an  annular 
conduit  of  refractory  material,  the  l*>ttoi,i  ,,f  which 
is  formed  by  a  rotating  table  consisting  of  con- 
nected metallic  segments  having  channelled  tlanges 
at  their  edges,  and  covered  with  refractory 
material.  Refractory  projections  are  disposed  in 
the  channel  of  the  flanges  so  as  to  retain  the 
refractory  material  upon  the  table. — \Y.  R.  s. 

Steel;  High-speed .     J.  M.  Flannery,  Assignor 

to  Standard  Chemical  Co.,  Pittsburgh,  Pa. 
U.S.  Pats,  (a)  1.210,625,  (b)  1,210,626,  (c) 
1  210.H27.  Jan.  2.  1917.  Dates  of  appl..  (a  and 
B)  Feb.  19,  1910,  (c)  Sept.  7,  1916. 

(a)  Uranium,  in  the  proportion  005  to  5",,,  is 


added  as  sole  toughening  agent  to  the  steel.  (B) 
Uranium  is  added  to  replace  part  of  the  tungsten 
in  tungsten  steel,  so  as  to  give  approximately  8% 
tungsten  and  3°„  uranium,  (c)  Cranium  is  a<lded 
to  molybdenum  steel  tec  give-  approximately  3  to 
10%  of  molybdenum  and  3%  uranium. — B.  N. 

Metal   insulated  against  electrolysis  and  corrosion; 

Manufacture    of    rii/itl    pieces    of .        P.    M 

Stewart, New  York.   Kng.Pat.lS,047,Dcc.28,191.V 

The  metal  Ls  cleaned,  then  heated,  a  layer  of 
bituminous  composition  is  applied  to  the  heated 
surface,  and.  whilst  the  bitumen  is  soft,  a  layer  of 
fibrous  insulating  mate-rial,  such  as  asbestos 
paper,  is  pressed  into  linn  contact,  with  it.  (Refer- 
ence is  directed,  in  pursuance  of  Sect.  7,  Sub-sect.  4, 
Of  the  Patents  and  Designs  Act,  1907,  to  Eng.  Pat. 
27.101  of   1911.)      M.  N. 


Cobalt-silver  alloy  ;   Electrolytic  deposition  ef  « . 

P.  Marino,  London.     Eng.  Pat.  102,828,  Jan.  7, 
1910.     (Appl.  No.  340  of  1916.) 

The  electrolyte  is  prepared  from  aqueous  solutions 
of  a  salt  or  oxide  of  each  of  the  metals,  such  as 
cobalt  acetate  and  silver  nitrate,  each  of  these 
being  added  to  separate  solutions  of  sodium 
thiosulphate  or  bisulphite  ;  the  two  solutions  are 
then  mixed  in  relative  proportions  corresponding 
to  the  composition  of  the  alloy  to  be  deposited. 

— B.  N. 

Anodes  for  electroplating.  G.  Jones,  Birmingham. 
Eng.  Pat.  102,897,  July  29,  1910.  (Appl.  No. 
10,745  of  1910.)  Addition  to  Eng.  Pat.  17,328, 
Dec.  10,  1915  (this  J.,  1910,  895). 

Sheets  of  perforated  celluloid  are  secured  to  wood 
separating  pieces,  or  to  a  wood  frame,  by  insulated 
or  protected  screws,  rivets,  or  the  like,  so  as  to 
form  the  container  for  the  nickel  or  cobalt  pellets. 
Conductors  of  a  similar  metal  are  connected  to 
the  bottom  contact  strip,  upon  which  the  anode 
metal  rests,  and  tho  strip  is  secured  between  the 
pieces  of  the  frame. — B.  N. 

Plating  metals  [iron  and  steel  zcith  nickel]  ;    Process 

for .   C.  W.  Parker,  Assignor  to  Parker  Rnst 

Proof  Co.  of  America,  Detroit,  Mich.     U.S.  Pat. 
1,21  l,218,Jan.2, 1917.  Dateof appl.,July31,  191C. 

Iron  and  steel  articles  are  immersed  in  a  solution 
of  phosphoric  acid  mixed  with  manganese  oxide, 
and  then  cleaned  mechanically,  the  articles  being 
afterwards  suspended  in  a  nickel-plating  bath 
containing  nickel  sulphate. — B.  N. 

Pyrometers  for  metallurgical  and  like  operations. 
F.  C.  Fairholme,  W.  R.  Barclay,  and  G.  E.  Jl. 
Stone.  Sheffield.  Eng.  Pat.  103,048,  Apr.  3,  1910. 
(Appl.  No.  4855  of  1910.) 

The  pyrometer  consists  of  {a)  a  vertical  outer  tube, 
the  lower  end  of  which  Ls  made  of  silica  and  the 
upper  end  of  metal.  The  metal  portion  is  sur- 
rounded by  a  second  tube  which  slides  over  it 
and  can  be  adjusted  to  any  required  position  by 
means  of  slots  and  set-screws,  (6)  a  vertical  rod, 
fitting  loosely  inside  the  tube,  the  lower  part 
being  made  of  silica  or  other  refractory  material 
and  the  upper  part  of  metal.  The  lower  end  of 
this  rod  rests  on  a  piece  of  fusible  metal  at  the 
bottom  of  the  tube  ;  its  upper  end  passes  through 
a   hole   in   the-   cap    covering   the   top   of  the   tube 

and  is  pivoted  to  a  lever  of  the  iirst  order  which 
acts  as  a  pointer.  The  free-  end  of  the  pyrometer 
is  immersed   in  the-  contents  of  the  crucible,  or 

eetlu-r  material  <<t  which  the  temperature  is  to  be 
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ascertained;  as  soon  as  the  temperature  of  the 
latter  is  sufficiently  high,  the  metal  at  the  bottom 
of  the  pyrometer  fuses,  the  rod  resting  on  it  falls, 
and  the  free  end  of  the  pointer  rises.  The  pyro- 
meter is  then  withdrawn,  the  end  of  the  pointer 
is  depressed  by  hand  and  kept  down  by  a  spring 
catch  so  that  the  lower  end  of  the  vertical  rod 
may  be  kept  clear  of  the  fusible  metal  until  the 
latter  has  again  solidified.  The  fusible  metal  used 
is  selected  in  accordance  with  the  temperature 
to  be  indicated.  In  the  manufacture  of  crucible 
steel,  it  may  consist  of  an  alloy  similar  to  that 
being  manufactured,  but  rather  less  fusible,  so 
as  to  indicate  the  pouring  temperature  and  not 
the  melting  point  of  the  product  to  be  tested. 

— A.  B.S. 

Sintering-machines ;      Ignition     furnace    for . 

F.  W.  YTost,  New  York,  and  B.  G.  Klugh,  Cleve- 
land, Ohio,  Assignors  to  American  Ore  Reclama- 
tion Co..  New  York.  U.S.  Pat.  1,206,397,  Nov. 
28,  1916.    Date  of  appl.,  March  11,  1915. 

The  furnace  has  a  combustion  chamber  and 
supply  connections  leading  to  different  sources 
of  fluid  fuel  which  may  be  used  independently 
or  in  admixture.  A  transverse  fuel-distributing 
chamber  provided  with  burner  orifices  at  its  base 
is  situated  above  the  combustion  chamber. — W.R  .S. 

Tungsten ;     Method    of   producing    malleable 


A.  Helfgott,  Uj-Pest,  Hungary,  Assignor  to 
General  Electric  Co.,  New  Y'ork.  U.S.  Pat. 
1, 206,704,  Nov.28,1916.Dateofappl.,Julyl6,1913. 

Finely  pulverised  tungsten,  which  has  been 
heated  in  a  reducing  atmosphere  to  free  it  from 
oxide  while  maintaining  its  fineness  unimpaired, 
is  mixed  with  coarsely  granular  tungsten  and  the 
mixture  pressed  into  a  coherent  mass  which  is 
subsequently  sintered. — W.  R.  S. 


Aluminium  ;  Flux  for  soldering  ■ 


-.  0.  F.  Kriews, 


Assignor    to    F.  C.    Kriews,    Cleveland,    Ohio. 

U.S.    Pats,     (a)  1,208,798    and     (b)    1,208,799. 

Dec.  19,  1916.  Dates  of  app].,  Feb.  10  and 
Apr.  21,  1916. 

(a)  A  glyceride  of  a  fatty  acid,  e.g.,  olive  oil,  or 

(b)  a  fatty  acid  such  as  oleic,  palmitic,  or  stearic, 
obtained  from  animal  fats,  is  used  as  a  flux  for 
soldering  aluminium. — W.  F.  F. 

Electric  welding  ;   Method  of  and  apparatus  for . 

F.  H.  Nell,  Assignor  to  The  Electric  Railway 
Improvement  Co.,  Cleveland,  Ohio.  U.S.  Pat. 
l,209,871,Dec.20,1916.Dateofappl.,.Iunel5,1915. 

A  bail  is  homogeneously  united  to  a  smaller 
metal  bond,  having  a  lower  fusing  point  and 
greater  conductivity  for  heat,  by  holding  the  two 
in  contact,  and  heating  the  bond  directly  by 
pressing  an  electrode,  composed  of  a  number  of 
electrically  separated  resistance  elements,  against 
it.  An  electric  current  is  passed  in  recurring 
cycles  successively  through  different  pairs  of  the 
resistance  elements  and  the  bond  arranged  in 
series,  whereby  the  bond  and  the  contacting 
surface  of  the  rail  are  brcught  to  a  welding  tem- 
perature.— B.  N. 

[Ore*  and]  matte  ;    Process  and  apparatus  for  con- 
verting  [smelting]   .     S.    R.    Garr,    Garfield, 

Utah,  Assignor  to  American  Smelting  and 
Refining  Co.  U.S.  Pat.  1,209,282,  Dec.  19, 
1916.     Date  of  appl.,  Oct.  21,  1915. 

A  converter  for  the  treatment  of  ore  or  matte 
is  provided  with  a  cooled  conduit  extending  through 
the  upper  part  of   its  wall,  through  which   silica 


is  blown  into  the  closed  space  above  the  material 
and   allowed   to   settle   uniformly   on  the  surface. 

— W.  F.  P. 

Ores  ;     Method   of   recovering   valuable   constituents 

of .     H.   G.   0.   Thofehrn,   Pittsburgh.    Pa. 

U.S.  Pat.  1.210,724,  Jan.  2,  1917.  Date  of  appl., 
Mar.  3,  1915. 

An  electrical  field  is  maintained  between  elec- 
trodes in  a  mixture  of  comminuted  ore  and  water, 
and  a  compressed  gaseous  mixture  of  nitrogen 
pentoxide  and  air  is  injected  into  the  field  in  such 
a  manner  as  to  cause  a  circulation  and  agitation  of 
the  liquid  through  the  reaction  zone  between  the 
gas  and  water. — W.  F.  F. 

Precious  metals  ;   Process  for  separating from 

their  ores.  W.  H.  Aghan.  Burke's  Flat,  Victoria, 
Australia.  U.S.  Pat.  1,210,880,  Jan.  2,  1917. 
Date  of  appl.,  Dec.  9,  1914. 

Tiie  ore  is  neutralised  with  lime  and  then  treated 
with  a  solution  of  sulphuric  acid,  corrosive  sub- 
limate, and  common  salt,  with  or  without  potassium 
cyanide.  Other  reagents  capable  of  modifying 
the  action  of  the  bath  are  excluded. — W.  F.  F. 

Cementing  or  case-hardening  material.  R.  B. 
Corev,  Edgewood  Park,  Pa.  U.S.  Pat.  1,211,093, 
Jan. '2,  1917.     Date  of  appl.,  Mar.  29,  1916. 

Carbonaceous  material  is  mixed  with  10%  of 
its  weight  of  magnesium  oxide,  or  a  mixture  or 
compound  reducible  by  heat  to  the  oxide,  such 
as  a  mixture  of  magnesium  oxido  and  carbonate. 

—B.N. 

Preparing  metal   for   painting  ;     Method  of  . 

J.  H.  Gravell.  Philadelphia,  Pa.  U.S.  Pat. 
1.211,138,  Jan.  2,  1917.  Date  of  appl.,  July 
22,  1916. 

A  strong  solution  of  phosphoric  acid,  mixed 
with  alcohol,  is  applied  to  the  surface  of  the  iron 
to  be  cleansed,  and  the  metal  is  then  washed  with 
a  limited  quantity  of  water  to  form  a  relatively 
weak  solution  of  phosphoric  acid,  whilst  also 
removing  the   products   of   the   cleansing  action. 


Metal  wires  ;    Apparatus  for  production  of 


J.  Pintsch  A.-G.,  Berlin.  Ger.  Pat.  293,238, 
Sept.  5,  1914.  Addition  to  Ger.  Pat.  291,994 
(see  Ft.  Pat.  469,212  ;   this  J.,  1915,  36.) 

The  apparatus  described  in  the  original  patent 
is  so  modified  as  to  allow  of  the  heating  of  several 
wires  at  once.  Care  must  be  taken  to  prevent 
contact  of  the  wires,  with  resultant  fritting  to- 
gether in  the  heated  zone.  For  the  same  expendi- 
ture for  heat  and  labour,  a  much  increased  output 
is  possible. — H.  J.  H. 

Thickening  and  agitating   [ore]  pulp  ;    Apparaixis 

for .     J.  Van  N.  Dorr,  Denver.  Colo.     U.S. 

Pat.  1,211,828,  Jan.  9,  1917.  Date  of  appl., 
June  26,   1913. 

See  Eng.  Pat.  22,411  of  1913  ;  this  J.,  1914,  950. 
Several  of  the  vessels  are  arranged  in  series,  the 
agitating  chamber  of  one  vessel  being  connected 
with  the  settling  space  of  another. 


Steel ;    Manufacture  of 


.  G.  J.  B.  Ohetwynd, 
West  Riding.  U.S.  Pat.  1,211,545,  Jan.  9,  1917. 
Date  of  appl.,  Jan.  2,  1914. 

See  Eng.  Pats.   1306,   11,778,   12,961,  14,431,  and 
16,821  of  1913;   this. I.,  1911.  587. 
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Lead  alloys  ;    Manufacture  of 


F.  C.  Frary, 


Niagara  Falls,  X.Y.,  and  s.  X.  Temple,  St.  I'aul, 
Minn.  Eng.  Pat.  101,086,  Jul\  1!'.  1910. 
I'nder  Int.  t'onv.,  July  31,  1915.  (Appl.  No. 
10,152  of  1016.) 

Ski-:  I'.S.  ['at.  1.158,672of  L915;  thisJ.,  1915,  1256. 


Lead  alloys;    Manufacture  of 


P.  ('.  Frary, 


Niagara  Kails.  N.Y.,  and  S.  N.  Temple,  St.  Paul, 
Minn.  Eng.  Pat.  101,087,  July  1!'.  lit  Hi. 
Under  Int.  Conv.,  \xig.  2.  1915.  (Appl.  No. 
10,153  of   1916.) 

Si  e  D.S.  Pat.  1,158,673  of  1915;  this  J..  1915,  1256. 

Method  of  and  apparatus  iar  treating  slimes.     I'.S. 
Pate.    1,205,326   and    1,205,327.     See    I. 


XL— ELECTRO-CHEMISTRY. 


Electroclieinical  vklorinalinn  of  benzene  and  toluene. 
Fichter   and    (ilantzstein.     See    III. 

Electrolytic  behaviour  of  tungsten.    Ivoerner.    See  X. 


Patents. 


Furnace  ;    Electric 


J.  W.  Moffat,  Toronto, 


Canada.  I'.S.  Pat.  1.208,817,  Dec.  19,  1910. 
Date  of  appl..  Mar.  24,  1916. 

The  furnace  is  composed  of  a  stationary  stack, 
closed  below  by  a  plate  provided  with  a  number 
of  openings  adapted  to  register  with  similar 
openings  in  the  top  of  a  reduction  chamber,  the 
latter  and  a  crucible  being  in  fixed  relationship 
with    each   other,   and   adapted   to    be    tilted   as   a 

unit.  The  stack  is  provided  with  means  for  pre- 
heating the  charge  by  the  pases  from  the  reduction 
chamber.  The  stack  and  reduction  chamber 
are  normally  in  communication,  hut  communication 
with  the  stack  is  cut  off  when  the  reduction 
chamber  and  crucible  are  tilted. — B.N. 

Treating  materials  clcctrohjticully  :  Process  of . 

W.  E.  Greenawalt,  Denver.  Colo.  U.S.  Pat. 
1,209,835, Dec.2ti,  111  Hi.  I  late  of  appl. .May  13,1913. 

Metallic  salts  in  a  finely-divided  condition  are 
electrolysed,  the  am  de  electrolyte  being  separated 
from  the  cathode  liquor  by  a  diaphragm,  and  both 
liquids  being  simultaneously  agitated  to  keep  the 
material  in  suspension  during  the  electrolysis, 
whilst  maintaining  8  relative  motion  between  the 
electrodes  and  the  finely-divided  material.  The 
electrolyte  is  withdrawn  from  one  compartment, 
and  passed  through  the  other,  but  without  allowing 
it  to  mingle  with  the  liquid  in  the  latter  compart- 
ment. The  material  is  subjected  to  the  action  of 
a  direct  current,  using  insoluble  anodes,  thus 
causing  a  disintegration  of  the  anode  material,  and 
the  loosening  of  the  disintegrated  anode  materia]  is 

facilitated  bj  the  action  of  an  alternating  current 
working  in  conjunction   with   the   direct   current. 

—P.  N. 

Electrolysis  of  water  with  gasholders  dipping  into 

the  electrolyte.  Klektrizit  .its  Akt.-Ces.  vorm. 
Schuckert  und  Co.,  Nuremberg.  Ger.  Pat. 
294,909,  Sept.  1,  1914. 

The  lower  parts  of  the  gasholders  are  provided 
with  openings  so  arranged  that  in  the  event  of  the 
gas  pressure  becoming  excessive,  lms  escaping  from 
one  holder  cannot  g,t  into  the  other  one  and 
irregularities  in  the  liberation  of  the  gas  do  not 
aff.-ct  the  pressure  at  the  outlet. — 13.  V.  S. 


Platinum  electrodes.  Cheni.  Fabr.  Criinau  Lands- 
holT  und  Mever  Akt.-Ges.,  and  E.  Bttrgin, 
Grtinau.     Ger.  Pat.  295,178,  May  21,   1914. 

Aluminium  is  used  as  a  support  and  conductor 

l<  r  platinum  electrodes.      The  platinum  may  be  in 

the  Form  of  wide-mesh  gauze  of  fine  wire,  large 

Surface  and  great  stability  i  n.l  reliability  of  action 

being  still  obtained.  Even  with  aluminium  al  the 
anode,  there  are  no  counter  currents,  the  "  valve  " 

act  ion  of  the  a  hi  mini  urn  being  still  retained.  There 
is  no  corrosion  even  al  the  points  of  contact  of  the 
aluminium  and  the  platinum,  although  the 
aluminium  is  not  completely  covered  by  the 
platinum  nor  protected  from  the  liquid.  The 
aluminium  may  be  in  the  form  of  a  tube  carrying 
a  stream  Of  water  and  it  may  be  coated  with  a 
layer  of    Hakelite  or  similar  insulatinir  material. 

—P.  V.  S. 

Electric  furnaces.  M.  M.  Kohn,  New  York.  Eng. 
Pat.  103,002,  Mav  17,  1910.  (Appl.  No.  701  1  of 
1910.) 

See  U.S.  Pat.  1,187,030  of  1910  ;  this  J.,  1916,  897. 

Manufacture  of  rigid  pieces  of  metal  insulated  against 
electrolysis  and  corrosion.  Eng.  Pat.  18,047.  See  X. 


XII.— FATS;    OILS;    WAXES. 

Durlawr's  method  for  the  estimation  of  volatile  fatty 
acids.     De  Vries.     See  XX. 

New  method  of  steam  distillation  for  the  determination 
of  volatile  fatty  acids,  including  a  scries  of  colori- 
melrie  qualitative  reactions  for  their  identification. 
Dyer.     See  XX. 

Patents. 

Fatty  acids  of  high  purity  and  melting  point  ; 
Process  for  producing .  J.  Starrel.s,  New- 
York.  U.S.  Pat.  U209.512,  Dec.  19,  1910. 
Date  of  appl..  Mar.  1.  1916. 

Liquid  glycosides  or  semi-solid  fats  (lard,  etc) 
are  hydrogenated  in  presence  of  nickel  until  their 
iodine  value  is  reduced  to  about  0  and  their 
melting  point  is  raised  to  about  02°  C,  and  the 
resulting  solid  glycerides  are  hydrolysed  (e.g.,  by 
means  of  Twit-chelTs  process).  Finally  hydro- 
carbons and  colouring  matters  formed  during  the 
hydrogenation  are  removed,  by  means  of  a  solvent 
or  otherwise,  from  the  fatty  acids. — 0.  A.  M. 

Fatty  product  from  fuxed  oils  and  fats  and  process 
of  manufacturing  same.  E.  Klein.  New  York. 
U.S.  Pat.  J. 209.723,  Dec.  26,  1910.  Date  of 
appl.,  Jan.  12,  1916. 

Oil-bearing  material  is  agitated  with  potassium 
and  sodium  hydroxides,  sodium  carbonate,  and  a 

solution   of   a    salt    (sea    salt,    rock    salt,    natural   or 

artificial  Seignette  salt),  while  being  heated  and 

subjected  to  1 1,,-  action  of  hot  compressed  air  and 
steam,  which  are  injected  into  the  mass  at  the 
bottom  of  the  tank.  At  the  same  time  a  cooling 
medium  is  applied  to  maintain  tin-  temperature  at 
about  58  C,  and.  after  2  hours,  the  mixture  is 
left  to  separate  into  layers.  The  uppermost  layer 
is  decanted  and  again  treated  in  a  tank  so  as  te 
-  iparate  the  higher  fatty  acids,  and,  alter  iultnix- 

ture  with  fibre,  the  unsolidined  mass  is  decanted 

and  heated  indirectly  by  steam,  while  steam  and 
hot  compressed  air  are  injected  into  it  at  about 
93°  to  1 10°  C.  Subsequently  the  mass  Ls  agitated 
first    alone    and    then    with    a    decolorising    anil 
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bleaching  agent  (constituents  of  powdered  oyster 
shells  and  coal  ashes),  accompanied  by  hot  com- 
pressed air,  while  heated  by  indirect  superheated 
steam  (about  110°  0.),  and,  after  settling,  is 
decanted.  The  resulting  product  is  a  tasteless, 
odourless,  neutral  and  permanently  colourless 
liquid,  which  solidifies  at  -2°  to  +3°  C,  and  has 
a  sp.gr.  of  0-901  to  0-914  at  15-5°  C.  It  does  not 
absorb  oxygen  or  moisture  from  the  air  and 
therefore  does  not  become  rancid  ;  it  decomposes 
when  distilled  in  vacuo,  and  is  sparingly  soluble  in 
alcohol,  but  readily  soluble  in  ether. — C.  A.  M. 

Unsaturated  [fatty  acids  and  esters]  ;    Conversion  of 

into  saturated  compounds.     E.  B.  Higgins, 

Wallasey.      U.S.   Pat.    1,211.704,   Jan.   9,    1917. 
Date  of  appl.,  Apr.  19,  1913. 

See  Eng.  Pat.  18,282  of  1912  ;    this  J.,  1913,  917. 

Production  of  stable  colloidal  solutions.     Ger.  Pat. 
295,164.     See  I. 


Xm.— PAINTS  ;    PIGMENTS  ;  VARNISHES ; 
RESINS. 

Patents. 
Pigment  and  paint ;     Magnesium-containing 


O.  W.  Pickering,  Springfield,  Mass.,  Assignor  to 
Pickering  Paint  and  Pigment  Co.  U.S.  Pat. 
1,2 11, 346. Jan.  2,1917.   Dateof  appl.,June2,  1916. 

Flocculent  magnesium  aluminate  is  incorporated 
with  a  drying  oil,  with  or  without  driers,  or  with 
other  suitable  medium. — C.  A.  M. 

Resin   or   other   material  ;     Apparatus   for   heating 

or  melting  and  delivering .    C.  \V.  Goodyear, 

Dudley.  Eng.  Pat.  102,835,  Jan.  13,  i916. 
(Appl.  No.  561  of  1916.) 

The  apparatus  in  which  the  resin,  etc.,  is  melted 
by  means  of  a  steam  coil  or  the  like  is  provided 
with  one  or  more  delivery  3  conduits,  through 
each  of  which  the  heating  medium  is  made  to 
circulate  in  a  separate  conduit  system  returning 
to  the  heating  tank.  The  apparatus  is  par- 
ticularly suitable  for  varnishing  the  interior  of 
shrapnel  or  other  shells. — C.  A.  M. 

Phenolic  condensation  product.  W.  B.  Jones,  Perth 
Amboy,  N.J..  Assignor  to  General  Bakelite  Co., 
New  York.  U.S.  Pat.  1,209,165,  Dee.  19,  1916. 
Date  of  appl.,  Mar.  5,  1913. 

A  coating  composition  contains  a  phenolic  con- 
densation product,  e.g.,  an  ester,  and  a  cellulose 
ester,  and  a  solvent  containing  a  chlorinated 
hydrocarbon,  e.g.,  tetrai  hloroethane. — F.  W.  A. 

Plastic  compositio)i  and  process  of  making  same. 
L.  V.  Redman,  Lawrenc,  Kans.,  Assignor  to 
Redmanol  Chemical  Products  Co.,  Chicago,  111. 
U.S.  Pat.  1,209,333,  Dec.  19,  1916.  Date  of 
appl.,  Apr.  4,  1912. 

An  amorphous  condensation  product  is  obtained 
by  the  anhydrous  interaction  of  a  phenolic  or 
hydroxy-aromatic  compound  with  an  active 
methylene  compound  containing  nitrogen  (e.g., 
solid  hexamethylenetetramine),  and  a  hydroxyl- 
ated  aromatic  compound  of  the  general  formula 
R.X,  where  R  represents  an  aromatic  radicle, 
and  X  a  non-reactive  group.  Heat  may  be  used 
to  promote  the  reaction,  in  which  the  nitrogen  is 
liberated  as  ammonia. — C.  A.  M. 


Resin-like  condensation   products  ;    Process  for  the 

production  of .    F.  Pollak,  Berlin.    U.S.  Pat 

1,210,982,  Jan.2, 1917.  Date  of  appl.,  June  4, 1912! 

See  Ft.  Pat.  447,969  of  1912  ;    this  J.,  1913,  436. 

Process  of  fractional  clutriation  of  simple  or  mired 
S7ibstances.       Ger.    Pat.    294,908.     Sea  I. 

Production  of  stable  colloidal  solutions.     Ger    Pat 
295,164.     See  I. 

Method  of  preparing  metal  for  painting.     U.S.  Pat 
1.211,138.     See  X. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Hide   and  leather  fibres ;    Structure  of .      W 

Moller.         Collegium,     1916,     16 — 26,     51 — 68 
92—118,   127—151,   180—208,  236—247,  270— 
291,    317—330,    349—355.       Z.    angew.    Chem 
1916,  29,  Ref.,  519. 

Each  hide  fibre  consists  of  a  great  number  of  fibril 
complexes,  each  complex  containing  an  undeter- 
mined number  of  fibrils,  between  which  gelatin  is 
found  in  swollen  hide.  During  swelling  and  falling, 
the  fibrils  and  their  complexes  undergo  alterations 
of  position,  etc.,  including  twisting,  the  fibrils  of 
fallen  hide  however  being  straight.  The  inter- 
fibrillary  penetration  of  alkali  during  swelling 
is  easily  recognised  with  the  ultra-microscope. 
Chrome,  aldehyde,  and  chamois  leathers  show  a 
•  loser  structure  of  fibres  than  vegetable-tanned 
leathers,  and  are  naturally  less  easily  acted  upon 
by  boiling  with  water.  Whilst  the  unswollen 
hide  fibre  is  more  or  less  optically  empty,  the 
leather  fibre  shows  a  distinct  ultra-microscopic 
structure,  which  with  vegetable-tanned  leather 
gives  information  as  to  the  subdivision  and 
amount  of  tannin  taken  up,  and  which  can  be 
brought  into  relation  with  the  physical  properties 
of  the  leather.  The  fibrillary  structure  of  gelatin 
is  proved  by  the  ultra-microscope  to  be  a  net- 
work.—F.  C.  T. 

Tannin    colloids ;     Vegetable .     A    theory    of 

their  constitutioyi  and  mode  of  action.  W.  Moller. 
Ledertechn.  Rundschau,  1915,  441 — 457  ; 
1916,  1—16,  43—50,  81—92,  125—127,  175— 
180.  227—235,  266—269,  311—317.  Z.  angew. 
Chem.,  1916,  29,  Ref.  519.  (See  also  this  J., 
1915,  807.) 

All  vegetable  tanning  materials  contain  a  peptiser 
and  a  peptisable  substance,  the  proportions  of 
which  determine  the  colloidal  properties  of  tho 
aqueous  extract.  The  tannin  is  the  peptiser,  the 
peptisable  substances  including  polymerised  tan- 
nin, ellagic  acid,  catechin,  and  phlobaphenes, 
according  to  the  nature  of  the  material.  The 
peptiser  forms  a  solid  solution  with  the  hide  sub- 
stance and  plays  a  double  role  in  the  tanning  pro- 
cess, first  converting  suspensions  into  colloidal 
er3ulsions,  and  then  bringing  the  peptised  particles 
to  the  fibril  surfaces  where  the  depeptisation 
takes  place.  The  resistance  of  the  leather  to 
water  is  in  inverse  proportion  to  the  amount  of 
peptiser  taken  up  in  the  solid  solution.  The 
shape  and  size  of  tannin  particles  have  an  impor- 
tant influence  on  the  yield  of  leather,  and  hide 
has  a  selective  power  with  regard  to  sub-microns. 
The  phenomena  of  tanning  result  solely  from 
irreversible  colloidal  actions,  there  being  no 
purely  chemical  changes.  The  ancient  process 
of  bark  tann  ng  is  an  example  of  slow  |  eptisation 
taking  place  during  the  tanning.  By  the  use  of 
liquors  peptised  matter  is  more  regularly  brought 
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lo  the  hide  fibres,  and  in  drum  tannage  this  is  not 
only  accelerated  but  the  peptiscd  matter  comes 
to  the  libra  in  liquid  form. — F.  C.  T. 

Quebracho    extract    manufacture    in    Argentine    and 

Paraguay.     Board  of  Trade  J.,  Feb.  15.  1917. 
Argentine    and    Paraguayan    manufacturers    of 
quebracho  extract    have    recently  concluded  _  an 

agreement  for  the  purpose  of  limiting  production. 
The  increased  demand  for  tanning  extract  due 
to  the  war.  brought  about  a  steady  rise  in  price, 
until,   early   in    1916,   the   figure  Of   230    peSOS  gold 

per  metric  ton  had  1 n  reached.      The  result  was 

that  extract  factories  considerably  increased  their 
output.     But,  later,   with   the   increasing  use  of 

substitutes,  such  as  oak  and  chestnut  extracts, 
the  price  of  quebracho  extract  dropped  to  100 
pesos  gold  per  metric  ton.  The  object  of  the 
agreement  is  the  reduction  of  the  output  of  ex- 
tract factories  to  meet  the  estimated  world's 
consumption.  Extract  will  be  delivered  at  a 
uniform  price  to  one  selling  company  which  will 
distribute  profits  pro  rata  among  producers.  Six 
Companies  in  Argentina  and  four  in  Paraguay, 
having  a  total  output  of  105,000  metric  tons  of 
extract,  .are  reported  to  have  entered  the  combine. 
The  capital  invested  in  the  quebracho  industry  in 
Argentina  alone  is  estimated  at  100,000.000  pesos 
currency.  Kxports  of  quebracho  extract  from 
Argentina  rose  from  80.15:!  metric  tons  in  1014 
to  100,213  metric  tons  in  1916,  and  will  probably 
show  a  further  increase  during  191  ti.  Following 
the  conclusion  of  the  agreement,  the  price  of 
quebracho  extract  rose  to  150  pesos  gold  per 
metric  ton. 

NOTB  : — Peso  gold  =  4s.   (par  rate).     Peso  currency  =  Is.    9d. 
( about). 

Artificial  leather  and  leather  substitutes  ;    Examina- 
tion    of    .     R.     LaulTmann.     Kunststofle, 

1916,  6.  54—56,  66—68,  82—84,  93—94.  Z. 
angew.  Chem.,  1916,  29,  Kef..  520. 
Fats  and  unsaponifiable  fatty  matter,  incom- 
pletely sulphenated  oils,  and  part  of  the  caout- 
chouc, gutta-percha,  oxidised  oils  and  resins. 
pitch,  tar,  or  asphalt  present,  are  removed  by 
extraction  with  ether  and  petroleum  spirit,  and 
glue,  etc.,  gums,  starch,  tannin,  glycerol,  alkali 
soaps,  and  soluble  inorganic  matter  removed  from 
the  residue  by  extraction  with  water.  The 
residue  from  this  treatment  is  treated  with 
hydrochloric  acid  and  shaken  with  ether  to  extract 
the  fat  t  y  or  resin  acids  of  insoluble  soaps,  the  liases 
and  other  inorganic  matter  being  found  in  the 
aqueous  layer.  A  further  extraction  with  acetone 
removes  cellulose  esters,  nitro-  and  acetylcellulose, 
as  well  as  free  sulphur  and  part  of  any  vegetable 
fibrous  matter  present.  Fully  sulphonated  oils, 
oxidised  oils,  decomposition  products  of  leather 
and  hide,  and  further  portions  of  pitch,  etc.,  are 
removed  by  alcoholic  potash,  and  from  the  residue 
further  portions  of  caoutchouc  and  gutta-percha 
and  the  remainder  of  the  pitch,  etc.,  are  extracted 
by  pyridine.  A  final  extraction  with  toluene 
completely  removes  caoutchouc  and  gutta-percha, 
leaving  a  residue  containing  only  plant  fibre,  etc., 
and  insoluble  inorganic  matter.  I  let  ails  for  the 
examination  of  the  various  extracts  are  given 
in  the  original  paper. — F.  C.  T. 

Culch    production    in    Burma.     See    IV. 

Analysis  of  some  sizes  and  finishes.     Lamb  and 
Harvey.     See  VI. 

Patents. 
Waterproofing  of  flexible  and  porous  material   [e.a. 

leather].     J.  W.  Barber,   Newton,   Mass.,  U.S.A. 

Fng.  Pat.  102,813,  Jan.  3,  1916.     (Appl.  Xo.,64 

of    1916.) 
Waterproofing  Btabstsmces  such  as  colophony, 


petroleum  jelly,  paraffin  wax.  ozokerite,  etc., 
singly  or  in  mixture,  are  dissolved  in  naphtha  or 
other  suitable  solvent,  or  melted,  and  leather 
or  other  material  is  impregnated  by  a  short  im- 
mersion  at  a  suitable  temperature  not  above 
60°  C.  Two  baths  are  used,  the  second  consisting 
Of  harder  materials  than  the  first,  for  the  purpose 

of  preventing  subsequent  exudation. — F.  O.  T. 


Fur  skins  ;    Process   in   tanning 


R.  Nasse, 


Assignor  to  A.  Prohofskv,  St.  Paul.  .Minn.    U.S. 
Pat.    1,210,968,    Tan.    2,    1917.      Date    of    appl.. 

Jan.  3.  1916. 

Skins  are  treated  with  a  mixture  of  an  aqueous 
solution  of  inorganic  substances  such  as  potash 
alum,  salt,  and  sodium  borate,  with  a  fermented 
or  unfermented  aqueous  solution  of  wheat.  Hour. 
yeast,  and  alcohol. — F.  C.  T. 

Casein  ;  Process  for  manufacture  of  horny  sub- 
stances from  .  A.  Bartels,  Marburg,  tier- 
many.  U.S.  Pat.  1,211,526,  Jan.  9,  1917. 
Date  of  appl.,  Dec.  28.  1915. 

See  Eng.  Pat.  10,049  of  1015  ;  this  J.,  1910,  935. 
The  moistened  casein  may  be  mixed  with  an  aque- 
ous solution  of  hexamethylenetetramine  .and 
glycerin. 
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Soil;    The   organic    matter   of   the .     /.     Some 

data  on  humus,  humus  carbon,  and  humus 
nitrogen.  K.  A.  Gortner.  Soil  Sci.,  1916,  2, 
395 — 442. 

Thk  total  nitrogen  and  total  carbon  contents  of 
eight  mineral  soils,  of  three  peats,  of  a  strongly 
acid  "  muck  "  soil,  and  of  five  different  kinds  of 
unchanged  vegetable  materials,  were  determined 
on  air-dried,  unheated  samples.  The  matter 
extracted  by  -1  %  ammonia  (calculated  as  N11,<)H) 
solution  was  analysed  for  carbon,  humus,  and 
nitrogen,  and  that  removed  by  4%  sodium  hydr- 
oxide solution  for  carbon  and  soluble  nitrogen, 
these  estimations  being  performed  on  samples 
which  had,  and  which  had  not,  been  previously 
leached  with  1  %  hydrochloric  acid.  The  residues 
from  the  sodium  hydroxide  extraction  were 
leached  with  acid,  again  extracted  with  the  alkali, 
and  the  carbon  and  nitrogen  in  the  extracts 
determined  ;  these  elements  were  also  determined 
in  the  1%  acid  extract  and  in  the  liquid  obtained 
l>\  leaching  the  residues  from  the  last  process  with 
water.  The  analytical  data  led  to  the  following 
conclusions  :  The  so-called  "  humus  "  extracted 
from  soils  and  peats  is  not  a  typical  soil  product) 
for  similar  extracts  are  obtained  from  undecom- 
posed  vegetable  matter.  The  "  matiirc  noire"  of 
(Jrandeau  contains  much  colourless  material,  the 
presence  of  which  is  masked  by  the  black  com- 
pound or  compoun  ^s.  The  "  humus  "  from 
sphagnum-peat,  from  brown  peat,  and  from  un- 
changed vegetable  materials  has  a  reddish-brown 

colour  which  in  concentrated  solutions  appears 
black.  A  4  %  solution  of  sodium  hydroxide  does 
not  extract  the  same  matter  from  a  soil  as  a  corre- 
sponding  ammonia   solution,    nor   does   it   extract 

the  same  quantity:  hence  results  obtained  with 
the  two  different  solvents  are  not  comparable. 
The  ammoniacal  extract  of  soil  (after  leaching 
with  1",,  hydrochloric  acid)  contains  less  rarbon 
and  has  a  deeper  colour  than  that,  obtained  with 
sodium   hydroxide,     in  general,  sod  nitrogen  is 

very    similar    to    the'    nitrogen    in    und mposed 

vegetable     matter     (e.g.,    oak    leaves,    sweet,    fern 
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leaves,  oat  plants,  alfalfa  hay),  but  it  differs  from 
it  in  being  much  less  soluble  in  1  %  hydrochloric 
acid,  and  also  much  less  of  it  goes  into  solution  in 
4  %  sodium  hydroxide.  All  the  mineral  soils,  and  a 
calcareous  peat,  contained  an  intensely  black 
pigment  which  was  absent  from  the  acid  peats  and 
the  vegetable  materials.  This  pigment  contained 
relatively  little  of  the  soil  nitrogen,  and  it  prob- 
ably has  little  to  do  with  soil  fertility,  per  se.  It 
is  a  true  soil  product  and  may  be  of  bacterial 
origin  :  in  amount  it  rarely  exceeds  40  %  of  the 
so-called  humus  extracted  by  alkalis.  Humus 
determinations  based  on  alkali  extractions  are 
valueless,  and  should  be  superseded  by  determin- 
ations of  total  organic  carbon. — E.  H.  T. 

Soil  ;  The  organic  matter  of  the .     //.     A  study 

of  carbon  and  nitrogen  in  seventeen  successive 
extracts.  The  black  soil  pigment.  R.  A.  Gortner. 
Soil  Sci.,  1916,  2,  539—548. 

Two  attempts  were  made  by  slightly  different 
methods  to  isolate  the  black  pigment  of  the  soil, 
but  without  success,  the  separated  materials  con- 
taining 37-47%  and  51  17%  of  ash.  The  pigment 
is  soluble  in  ammonia  solution  and  in  very  dilute 
sodium  hydroxide,  but  insoluble  in.  a  4%  solution 
of  the  last-named,  and  use  was  made  of  these  facts 
in  attempting  the  isolation.  The  first  six  extrac- 
tions with  sodium  hydroxide  removed  relatively 
more  nitrogen  than  carbon  from  the  silt  loam  soil 
employed,  but  the  subsequent  extractions,  as  well 
■as  the  pigment  solutions  obtained  after  purification 
by  precipitation  with  acid  and  flocculation  of  the 
clay,  contained  relatively  more  carbon  than 
niti'ogen.  The  ratio  of  carbon  to  nitrogen  was 
much  higher  in  the  final  soil  residue  than  in  the 
•original  soil.  The  impure  pigment  first  isolated 
was  a  hard,  black  solid,  from  which  extraction 
with  alcohol  in  a  Soxhlet  apparatus  removed  a 
colourless,  crystalline  substance  which  has  not  yet 
been  investigated.  Purified  in  this  way,  the 
pigment  resembled  anthracite  in  colour  and  hard- 
ness, but  the  high  ash  content  indicated  the 
probable  presence  of  much  colloidal  clay.  On  an 
ash-free  basis,  the  purer  product  contained : 
C  61-3%,  H  4-3%,  N  2-8%,  and  O  31-6%.  With 
the  exception  of  the  bigh  nitrogen  content,  these 
figures  are  practically  identical  with  those  obtained 
by  Detmer  for  his  "  humic  acid"  (1871).  The 
substance  forms  a  black  solution  in  sulphuric  acid, 
and  intensely  black  solutions  in  ammonia  solution 
and  very  weak  alkali  solutions,  from  which  it  is 
precipitated  by  acids  and  by  solutions  of  the 
heavy  metals  ;  it  is  insoluble  in  all  the  ordinary 
organic  solvents. — E.  H.  T. 

Soil ;  Influence  of  salts  on  ihc  bacterial  activities  of 
— — .     J.  E.  Greaves.  Soil  Sci.,  1910,  2,  443—480. 

A  rich  sandy  loam  soil,  well  supplied  with  all 
plant  nutrients  except  niti'ogen,  and  possessing 
ammonifying  and  nitrifying  powers  about  equal 
to  the  average  soils  of  the  arid  regions,  was  treated 
in  100-grm.  portions  with  2  grms.  of  dried  blood 
and  measured  amounts  of  salts,  the  whole  being 
then  incubated  at  28° — 30°  C.  for  4  days,  and  the 
ammonia  determined  by  distilling  with  magnesia 
and  collecting  in  standard  acid.  The  salts  em- 
ployed were  the  chlorides,  nitrates,  sulphates,  and 
carbonates  of  sodium,  potassium,  calcium,  magnes- 
ium, manganese,  and  iron.  It  was  established 
that  their  toxicity  towards  ammonification  was 
determined  chiefly  by  the  nature  of  the  acid 
radical,  and  that  as  a  general  rule  the  chlorides 
were  the  most  harmful,  and  the  carbonates  the 
least  toxic,  nitrates  and  sulphates  occupying  the 
intermediate  positions.  No  general  relation  was 
found  between  the  concentration  and  the  toxic 
power,  and  the  latter  varied  with  the  nature  of  the 


salt.     The    degree   of   inhibition    caused    by   the 
added  salt  is  to  some  extent  connected  with  the 
increased  osmotic  pressure  exerted,   but  is  prob- 
ably mainly  due  to  the  action  of  the  salt  on  the 
living  protoplasm  of  the  cells.     Those  salts  which 
are    normally    found    in   alkali   soils    (e.g.,    NaC'l, 
CaCl2,   Na.SOJ  are  among  the  most  harmful  to 
ammonification.     With     the     exception     of     the 
chlorides  of  calcium  and  potassium,  the  nit  nit.-, 
of  calcium  and  magnesium,  and  the  sulphates  of 
sodium  and  potassium,  all  the  salts  used  produced 
stimulating     effects     in     certain     concentrations. 
Thus  sodium  chloride  in  the  concentration  of  7-2 
parts    of    sodium    per    million    of    soil    increased 
ammonification,  and  only  began  to  become  toxic 
when    14-4   parts   was   present ;   the   chlorides   of 
magnesium,    ferric    iron,    and    manganese,    were 
stimulating  up  to  1-9,  23-2,  and  34-3  parts  of  metal 
per  million,  respectively.     Calcium  sulphate  stimu- 
lated in  all  concentrations  up  to   200   parts  per 
million,  and  became  toxic  at  400  parts  per  million. 
With  the  possible  exception  of  manganous  chloride, 
all  the  manganese  salts  could  stimulate  ammonific- 
ation, the  sulphate  being  the  most  powerful.     In 
low  concentrations,  the  iron  compounds  were  all 
beneficial ;    ferric    chloride   exerted   its   maximum 
effect  at  2-9  parts  per  million,  ferric  nitrate  and 
sulphate  and  ferrous    carbonate   requiring  double 
the  amount.     The  carbonates  showed  the  stimu- 
lating effect  through  the  widest  range  of  concen- 
trations :      the    maximum    amounts    of    sodium, 
potassium,  magnesium,  and  iron  (Fe")  which  the 
soil  could  cany  without  diminished  ammonification 
were  2300,  3128,  60-8,  and  1800  parts  per  million 
respectively.     Manganese    and    calcium    as    car- 
bonates  showed   no   toxic   action   in   any   of   the 
concentrations   employed.     The   extent  of   stimu- 
lation appeal's  to   be  determined  largely   by  the 
nature    of    the    metal    present.     The   amounts   of 
sodium,     calcium,     potassium,     and     magnesium 
chlorides   required   to   reduce  ammonification   by 
one-half  are  roughly  the  same  as  those  necessary 
to  diminish  the  growth  of  wheat  to  the  same  extent. 
Salts  most  active  in  stimulating  higher  plants  are 
also   most   effective   in   stimulating   bacteria,   the 
causal  sequence  being  probably,   bacterial  stimu- 
lation, increased  available  plant-food,  plant  stimu- 
lation.—E.  H.  T. 


Ammonification   and  nitrification   [in  soils] ;     The 

nature   of .     K.    Miyake.     Soil   Sci.,  1916  , 

2,481—492. 

The  curves  showing  the  rates  of  increase  of  am- 
monia and  nitric  acid  produced  hi  a  soil  are  very 
similar  to  the  curve  of  an  autocatalytic  chemical 
reaction  in  which  one  of  the  products  accelerates 
the  change.  Experimental  lesults  obtained  by 
Lipman  and  Warington  on  the  rates  of  increase  of 
ammonification  and  nitrification,  respectively,  are 
shown  to  be  in  full  accordance  with  this  view.  The 
maximum  increase  of  ammonia  and  nitric  acid 
per  unit  of  time  is  found  to  occur  when  these  pro- 
cesses are  half-completed  ;  and  the    relationships 

can  be  expressed  by  the  equation:  log.— *— =K(t-t ,), 

A- X 
where  x  is  the  amount  of  product  produced  at 
time  t,   A  is  the    total  amount    produced,    K    i* 
a  constant,  and  t,  is  the  time  at  which  the  pro- 
cesses  are   half-completed. — E.  H.  T. 


Soils ;    Sulphur  oxidation   in 


and   its  effect 


on.  the  availability  of  mineral  phosphates.  J.  G. 
Lipman,  H.  C.  McLean,  and  11.  O.  Lint.  Soil 
Sci.,  1916,  2,  199—538.  (See  also  this  J.,  1916. 
1268.) 

Varying  amounts  of  sulphur  (flowers  or  precipi- 
tated) [S],  of  a  very  finely  ground  Tennessee 
brown  rock  phosphate  (so-called    "floats")    |1'], 
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and  of  a  mixture  of  these  two  [S  -f  P],  were  added 
to  100-grm.  portions  of  sea  Band  inoculated  with 
a  soil  infusion,  of  a  manured  greenhouse  soil,  and 
of  a  sandy  loam  (Sassafras)  soil,  ci  ntained  in 
glass  tumblers,  which  were  then  incubated  at 
22° — 24°  C.  for  30  weeks,  the  moisture  content 
being  kept  const-ant.  At  intervals  of  two  weeks 
determinations  were  made  of  the  available  phos- 
phoric acid  by  the  ammonium  citrate  method, 
of  the  water  Boluble  phosphoric  acid,  of  the  relative 
acidity,  and  of  the  sulphate  present.  In  the  sand 
cultures,  the  presence  of  either  sulphur  or  <,f 
phosphate  alone  did  not  appreciable  affect  the 
amounts  of  available  phosphoric  acid,  but  a  very 

great       increase      (about      .S00%)      resulted      from 

the   combined     [S  I  1']    treatment.     The    aciditj 

remiined  nearh  constant  in  the  control  and  []'] 
samples,  increased  about  1-1  times  ill  the  [S]  \  essels, 
and  about  130  times  in  the  [S  1']  portions.  In 
the  greenhouse  soil  similar  changes  took  place, 
but  iii  the  [S  -|  |']  tumblers  the  a\  ailable  phosphoric 

ae  id  increased  about  -'J  limes,  and  the  aiiditx 
about     436    times    at     the    end    of    30    weeks;     the 

acidity   in  [S]  increased  938  times  in   18  weeks. 

It    follows   from   this   that    in    the    |S   |  \'\   mixture. 

much  of  the  increased  acidity  due  to  the  oxidation 
of  the  sulphur  was  neutralised  by  the  tricalcium 

phosphate,  phosphoric  acid  being  set  flee.  The 
greenhouse  soil  was  much  superior  to  the  sand  as  a 
culture  medium.  The  results  with  the  Sassafras 
loam  soil  were  similar  in  nature  but  different  in 
degree,  indicating  that  the  biological  changes 
throughout  the  experiments  were  affected  by  the 
physical  and  chemical  nature  of  the  media.  The 
water-soluble  phosphoric  acid  content  increased 
greatly  in  all  cases  where  sulphur  and  "  floats  " 
were  applied  together  :  the  greatest  accumulation 
took  place  in  the  greenhouse  soil  and  the  least  in 
the  loam.  The  amount  of  sulphur  oxidation 
increased  pari  passu  with  the  liberate  n  of  a\  ailable 
phosphoric  acid,  and  generally,  the  results  con- 
tinned  Lipman's  theory  that  tile  mil  ro -organic 
oxidation  of  sulphur  in  the  soil  renders  available 
the  phosphorus  of  mineral  phosphates.  The 
phosphate  not  only  functions  by  neutralising 
the  atid  foimed  but  also  by  supplying  energy  to 
the  sulphur  organisms.  The  most  favourable 
water  content  of  the  soil  is  about    1J  times  the 

optimum  (i.e..  50  %  of  t  he  water-holding  capacity)  ; 
unduly  high  or  low  moisture  contents  inhibit  the 
oxidation  and  the  liberation  of  available  and 
water-soluble  phosphoric  acid.  Soil,  whether 
previously  sterilised  or  not,  became  more  active 
after  inoculation  with  soil  well  supplied  with 
sulphur-oxidising  organisms.  The  amounts  of 
sulphur  and  "floats"  used  in  the  experiments 
were  in  the  ratio  1  :  :i  :  in  farm  practice  the  ratio 
could  lie  reduced  to  I  :  2.  but  the  proportion  of 
fertilisers  te   soil  should  be  relatively  high.       i:.  II . T. 


•Soils  ;    Petrification  in 


D<  U  i  initiation 


of  iron  iii  soils.]     P.  E.  Brown  and  (■'•  E.  Corson. 
Soil  Sci..  1916,  2,  549—573. 

Tin:  total  ii-on  content   <  f  a  soil  is  satisfactorily 

determined  by  heating  .">  guns.  <,i  soil  with  15  grms. 
of  sodium  peroxide  in  a  nickel  crucible  to  a  low- 
red  heat,  treating  with  hydrochloric  acid,  and 
making  up  the  solution  to  500  c.c.  After  heating 
100  C.C.  of  this  liquid  with  nitric  acid  to  t  he  boiling 

point,  tin'  iron  is  precipitated  with  ammonia,  the 
filtered  and  washed  hydroxide  is  dissolved  in 
sulphuric  acid,  and  after  reduction  with  /.inc.  the 
ferrous  solution  is  titrated  with  permanganate. 
\ li ei  rial  i\  elv.  the  100  c.c.  of  solution  maj  be  boiled 
with  20  c.c.  of  sulphur]  •  acid,  reduced  with  stannous 
chloride,  treated  with  10  c.c.  of  mercuric  chloride 
solution,  allowed  to  stand  for  ]o  mills.,  and 
finally  titrated  with  permanganate  in  presence 
of  25  c.c.  of  manganese  sulphate  solution.     Since 


tin'  determination  of  the  "  terrifying "  power  of 
a  soil — i.e.,  the  extent  to  which  ferrous  iron  is 
oxidised  to  ferric — should  involve  the  estimation 
of  ferrous  compounds  in  presence  of  ferric,  a  large 
number  of  attempts  were-  made  to  devise  a  satis- 
factory met  hied,  but  without  success,  failure 
being  due  to  the  adsorption  of  ferrous  compounds 
by  the  soil  and  the  action  of  organic  matter  in 
either  oxidising  or  reducing  the  iron  content. 
When  si  il  i-  extracted  with  acids  in  a  neutral 
atmosphere,  the  organic  matter  carried  through 
disturbs  the-  permanganate  titration;  and  water 
does  not  dissche  the-  ferrous  carbonate-.  Hence 
the  terrifying  power  had  to  be  determined  by 
means  of  water  ami  sand  cultures.     In  the  former 

100  C.C.  of  sterile  water  was  treated  with  (IT  grm. 
of  ferrous  carbonate  and  a  soil  infusion,  fresh  or 
sterile.  After  ine  ubation  the  culture'  was  filtered 
until  clear,  then  treated  with  stannous  chloride 
and  titrated  with  permanganate.  Ferriflcation 
was  considered  to  have  taken  place  if  the  iron 
content  i  f  the  solution  was  greater  in  the  bacterial 
culture-  than  in  the  sterile,  aeferriflcation  if  it  was 
le-ss.  For  the  sand  cultures  10(1  grms.  of  clean, 
sterilised  quartz  sand  was  inoculated  with  fresh 
or  sterile  infusion  and  111  grm.  of  ferrous  carbonate 
added.     The  moisture  content    was  kepi   at   the 

optimum,  and  after  the  incubation  the  sand  was 
shaken  with  water,  filtered,  and  the  iron  in  the 
filtrate  determined.     Both  ferriflcation  ami  defer- 

I  iticat  ion  were-  found  to  take-  place,  and  tile-  exte-llt 
of  these  processes  appeared  to  vary  with  the 
content,  of  organic  matter,  the-  temperature,  and 
other  factors.  The  infusion  of  a  cultivated  soil 
produced  tin-  greatest  ferriflcation.  Tin-  terrifying 
bacteria  flourished  best  in  the  water  cultures, 
but  no  relation  was  observed  between  terrifying 
power  and  content  of  organic  matter.  In  the 
sand  cultures,  however,  the  conditions  more 
nearly  approximated  to  those  of  the  field  ;  and  it 
was  found  that  a  high  percentage  of  organic 
matter  was  related  to  increased  ferriflcation  ; 
when  organic  matter  was  low,  defcrrifieation 
ensued.  In  addition  to  the  iron  bacteria,  pure 
cultures  of  common  organisms  like  II.  coli  and 
B.  pyocyaneus  were  able  to  induce  ferriflcation, 
as  witc  also  some  of  the-  common  moulds.      K.  II.  T. 


Potash    in   certain   orthociaae-bearing  soils;  Avail- 

ability    of as   affected    by    lime    or    gypsum. 

L.  .1.  BriggS  and  J.  F.  Breazeale.     J.  Agric.  Res., 
1917,  8,'21-lis. 

Heavy  applications  of  lime  and  gypsum  are 
sometimes  made  to  the  soils  of  California  on  which 
i-it  ru  s  plants  are  grown,  with  the  object  of  liberating 
the  potash  from  the  orthcclase  and  pegmatite  in 
those  soils.  In  the  authors'  experiments  Bnely- 
ground  samples  of  these  minerals  and  o4  a  virgin 
soil  of  granitic  type  were  shaken  for  several  days 
with  solutions  of  calcium  hydroxide  and  sulphate 
in  graduated  concentrations.  The  calcium  hydr- 
oxide solutions  did  not  materially  affect  the 
solubility  of  the  potash  in  either  pegmatite  or 
ortheicla.se-.  but  the  gypsum  solutions  reduced  the 
solubility  of  the  potassium  in  orthocla.se  to  an 
extent  increasing  with  the  concentration  of  the 
calcium  sulphate-.  Neither  addition  had  any 
appreciable  effect  upon  the  solubility  of  the 
potassium  in  the  virgin  soil,  but  gypsum  reduced 

the    solubility    of    the    potassium    in    a    citrus    soil 

which  had  1 n  under  cultivation  for  some  time. 

Wli.-at  seedlings  showed  no  increase-  of  potassium 
when  grown  in  water  containing  liiicly-ifround 
orthoclase  and  calcium  sulphate,  ovi-r  tin-  amount 
in  the-  wheat  grown  in  water  containing  only 
e.rthoclase.  whilst  win  at  seedlings  grown  ill  a  eitrus 
soil   to   which   calcium    sulphate   had    I n   added 

show  id  a  decreased  absorption  of  potassium. 

— C.  A.  M. 
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Nitrogenous  fertilisers  :  A  vegetation  experiment  on 

the   availability   of in   an   arid  soil.     C.    B. 

Lipnian  and   W.    P.    Gerickc.     Soil   S-i..    l'.Hti, 
2,  575 — 581. 

Lipmax's  method  of  determining  the  efficiency  of 
nitrogenous  fertilisers  by  the  laboratory  incubation 
test  (this  J..  1916,  1168)  was  checked  by  pot 
experiments  on  barley  growing  in  Oakley  blow- 
sand  soil  treated  with  (1)  dried  blood,  (2)  steamed 
bonemeal,  (3)  cottonseed  meal,  (4)  ammonium 
sulphate,  (5)  sodium  nitrate,  and  (6)  calcium 
nitrate.  In  the  first  series  these  fertilisers  were 
applied  in  amounts  equivalent  to  those  used  in 
the  incubation  tests  (i.e.,  1  °i,  for  the  organic 
manures),  and  in  the  second  the  quantities  used 
contained  an  amount  of  nitrogen  equivalent  to 
that  in  dried  blood  applied  at  the  rate  of  !-00  lb. 
per  acre.  The  former  series  was  a  failure  ;  the 
latter  gave  results  closely  resembling  those 
obtained  in  the  incubation  tests.  The  order  of 
eflieiencv  was  :  for  grain  and  straw-yields, 
4 — 3 — 2 — 1 — 5 — 6  ;  for  total  dry  weight,  4—3— 
2—5 — 1— (i  ;  for  roots,  4 — 3 — 5 — 6 — 1 — 2.  In  the 
last  case  4  and  3  were  much  superior  to  the  rest . 
In  answer  to  the  criticism  of  Kelley  (this  J..  1017, 
94) — that  the  incubation  tests  are  invalid  owing 
to  the  use  of  excessive  quantities  of  fertilisers — it 
is  admitted  that  the  laboratory  conditions  are  dis- 
similar to  those  obtaining  in  the  field,  and  also 
that  better  results  would  be  obtained  by  using 
less  of  the  fertilisers,  but  it  is  contended  that  even 
with  the  large  quantities  of  the  latter,  the  results 
are  sufficiently  accurate  to  show  their  relative 
fertilising  powers. — E.  H.  T. 

Patents. 

Seeds,  crops,  plants,  etc.  ;  Treatment  of  growing 


A.  J.  tirinberg,  New  York.  Eng.  Pat.  2941  of 
1915  ;  date  of  appl.,  Jan.  20,  1916. 

The  vitality  of  plants,  whether  in  health,  sickness, 
or  disease,  can  be  greatly  improved  by  the  use  of 
a  mixture  containing  bran,  sawdust,  and  lime, 
to  which  is  added  ammonia  liquor,  corn  (maize) 
starch,  water,  and  scrap  iron  to  generate  heat  by 
oxidation.  It  is  best  applied  when  mixed  with 
800  parts  of  soil,  and  during  the  autumn  or 
winter  ;  the  roots  absorb  certain  bacteria  which 
enter  the  sap  and  promote  health  or  cure  disease. 
The  liquid  portion,  e.g..  starch  i  oz..  ammonia 
liquor  i  oz.,  and  water  1  quart,  may  be  applied, 
separately  and  periodically,  to  the  roots  by  means 
of  pipes.  Treated  with  this  preparation,  it  is 
stated  that  grain  crops  can  be  doubled,  and 
diseases  due  to  insects  and  parasites,  as.  e.g., 
phylloxera,  can  be  eradicated. — E.  H.  T. 

Manure  ;  Manufacture  of by  means  of  bacteria. 

W.  Thompson,  Wexford.  Eng.  Pat."  103,142, 
Jan.  11  and  Aug.  9.  1916.  (Appl.  Nos.  128  and 
11.222  of  1916.) 

Peat  is  saturated  with  the  effluent  from  a  septic 
tank  (or  from  farmyard  manure)  which  has,  prefer- 
ably, been  exposed  to  the  air,  at  20° — 30°  ('.,  and 
treated  with  a  very  little  milk.  In  this  way  the 
peat  is  broken  down  by  aerobic  organisms,  the 
actio»  of  which  is  furthered  by  spieading  the 
mixture  in  thin  layers  on  trays.  If  a  liquid 
manure  be  required,  the  freshly  treated  peat  is 
mixed  with  twice  its  bulk  of  soft  water  and 
allowed  to  stand,  more  water  being  added  subse- 
quently if  desired.  After  the  aerobic  treatment, 
dry.  finely  powdered  slaked  lime  (or  soil,  or  sand) 
is  added  to  render  the  material  neutral,  to  accel- 
erate the  drying,  and  to  prevent  "  coagulation," 
i.e.,  setting  to  a  tough  mass  on  drying.  Setting 
can  also  be  prevented  by  stirring  or  blowing  in  air 


from  below.  A  more  active  manure  can  be 
obtained  by  inoculating  the  prepared  material  with 
special  aerobic  cultures.  The  finished  product 
should  be  allowed  to  stand  for  18 — 20  days  before 
it  is  put  on  the  land. — E.  II   T. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Sugar    dealings ;     Restrictions    on    . 


The  Food  Controller  has  issued  three  new  Orders 
relating  to  sugar.  The  Dealings  in  Sugar  (Rest  iir- 
tion)  Order,  1917,  provides  that  no  person  shall 
on  or  after  the  loth  February.  1917,  without  a 
permit  issued  under  the  authority  of  the  Royal 
Commission  on  the  Sugar  Supply,  either  on  his 
own  behalf  or  on  behalf  of  any  person  : — (a)  buy, 
sell,  or  deal  in,  or  (6)  offer  or  invite  an  offer,  of 
propose  to  buy,  sell,  or  deal  in,  or  (c)  enter 
into  negotiations  for  the  sale  or  purchase  of  or 
other  dealing  in,  any  sugar  outside  the  United 
Kingdom,  whether  or  not  the  sale,  purchase  op 
dealing,  is  or  is  to  be  effected  in  the  United  King- 
dom. 

The  other  two  Orders  relate  to  brewing  sugar. 
The  Brewers'  Sugar  Order,  1917,  provides  broadly 
that  no  brewers'  sugar  may  be  delivered  from  any 
warehouse  except  under  the  authority  of  the 
Food  Controller,  and  that  all  brewers'  sugar  now 
in  transit  must  be  delivered  into  a  warehouse. 
Certain  exceptions,  however,  to  this  provision 
are  made,  especially  as  regards  sugar  sold  to  a 
brewer  or  brewers'  sugar  manufacturer,  and  to 
sugar  imported  for  brewing  purposes  under  special 
licences  issued  by  the  Royal  Commission  on  the 
Sugar  Supply.  It  is  further  provided  that  no 
brewing  sugar  shall  be  sold  retail  at  prices  ex- 
ceeding current  retail  prices  for  granulated  sugar. 

The  Brewers'  Sugar  (Returns)  Order,  1917, 
requires  persons  who,  at  8th  February,  1917,  own 
or  have  power  to  dispose  of  stocks  of  brew-el's' 
sugar  exceeding  three  tons  in  weight  to  make  a 
return  on  or  before  22nd  February  to  the  Food 
Controller  on  a  form  to  be  obtained  on  application 
to  the  Ministry   of   Food,   Grosvenor  House,   W. 

"  Brewers'  sugar  "  is  defined  as  sugar  not  above 
89°  of  polarisation. 

In  connection  with  these  two  Orders  the  Royal 
i  Commission  on  the  Sugar  Supply  announces  that 
the  granting  of  licenses  for  the  importation  of 
sugars  under  89°  of  polarisation  is  suspended  until 
further  notice.  This  announcement  does  not 
apply  to  sugar  already  afloat,  or  to  British  West 
Indian  Grocery  Crystallised.  British  West  Indian 
Muscovados,  or  British  West  Indian  Grocery 
Syrup  Sugar. 

Sugar  from   the   avocado;     d-Mannoketoheptose,    a 

new .      F.   B.   La   Forge.      J.   Biol.   Chem., 

1917,  28,  511—522. 

From  3-5  kilos,  of  the  pulped  fruit  of  Persea 
gratissima  (avocado  or  alligator  pear),  which  is 
the  source  of  d-perseitol,  the  author  isolated 
50  grms.  of  a  new  sugar,  d-mannoketoheptose. 
It  occurs  in  the  free  state  in  the  fruit  and  is  the 
first  heptose  isolated  from  a  natural  source.  It 
melts  at  152°  C.  (uncorr.)  without  decomposition, 
is  not  fermentable,  has  [o]1f  =  about  +29'  in 
aqueous  solutions,  and  exhibits  no  mutarotation. 
The  p-bromophenylhydrazone  melts  at  179  C. 
and  the  phenylosazone  at  200°  C.  Its  con- 
figuration is 

h     n   on  OH o 

CH2OH  ■  C  •   C  •  C  •  < '  "  l.      CHjOH 

OH  Ollll    II 
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and  nn  reduction  with  sodium  amalgam  it  yields 
the  two  corresponding  heptitols,  perseitol  (rf-a- 
mannoheptitol)  and  d-0-mannoheptitol  (cp.  Peirce, 
J.  Biol,  ('hem.,  1915,  23,  327).  Perseufose,  pro- 
duced from  perserto]  by  Bad.  xylinum  (see 
Bertrand,  this  J..  L908,  sen  ;  ioiio.  919)  probably 
has  the  configuration 


o    H    OH  on   II 
(iron  ■  c  •(■•(-■  c  ■  c  •  en  .on 
ohh    n     on. 


J.  H.  L. 


//.      H. 
2675    -2677. 


Molasses;     Colouring    matter   of 

Stoltzenberg.        Ber.,     1916,     49, 
(See  also  this  .1.,  1916,  1169.) 

After  the  removal  of  the  colouring  matter, 
C2,H2,N209,  and  a  hygroscopic  arid  from  the 
lead  acetate  precipitate  obtained  from  the  portion 
of  molasses  insoluble  in  alcohol,  a  syrup  of  hitter 
astringent  taste  remained.  This  contained  a 
further  quantity  of  colouring  matter,  which  was 
removed  by  benzoylation  in  presence  of  sodium 
hydroxide,  and  precipitation  with  sulphuric  acid. 
From  the  yellow-  filtrate  a  bitter  principle  in  the 
form  of  a  brown  resinous  acid  of  the  composition, 
Cs<H40N2Ols,  was  isolated.  It  is  insoluble  in 
benzene,  soluble  in  absolute  alcohol,  and  sparingly 
soluble  in  water.  It  melts  on  mercury  af  61°  C. 
to  resinous  globules.     It  is  an  excellent  adhesive. 

— G.  F.  M. 

Autolysis  of  starch.     Bicdermann.     See  XVIII. 

Kate  of  turbidity  in  beverages  containing  maltose, 
glucose,  or  maltose  atid  glucose.  Homberger  and 
.Marvel.     See  XVIII. 

Patknt.     . 

Apparatus  tor  revivifying  char.   U.S.  Pat.  1.207,178. 
See  I. 


XVHI.— FERMENTATION    INDUSTRIES. 
Mali  ;  Dealings  in  and  manufacture  of 


Tiik  Food  Controller  has  issued  an  Order,  under 
date  :;r-(i  February,  which  provides  that,  except 
under  the  authority  of  the  Pood  Controller,  (a)  no 
maltster  or  dealer  in  malt  shall,  on  or  after  the 
the  16th  February,  1917.  agree  to  sell  any  malt  to 
any  brewer  for  sale,  or  make  delivery  to  any  brewer 
for  sale  of  any  malt,  other  than  malt  deliverable 
under  contracts  made  before  that  date  ;  (b)  no 
brewer  for  sale  shall,  on  or  alter  t  he  lot  li  February, 
1017,  agree  to  buy  any  malt  or  to  take  delivery 
of  any  malt  other  than  malt  deliverable  under 
contracts  made  before  thai  date;  and  (c)  no 
brewer  for  sale  shall  manufacture  any  malt  from 
anv  barley  agreed  to  be  bought  on  or  after  the 
10th  February,  1017. 

Malt  diastase :  Influence  of  the  hydrogen  ion  con- 
ii  titration  on  the  activity  of  -  — .  L.  Adler. 
Biochem.  '/.its.,  1916,  77,  146—167.  J.  Chem, 
Soc.,  1917,  112,  i..  ill     62. 

Tin:  optimal  hydrogen  ion  concentration  for  the 
action  of  malt  diastase  is  pH  1-9.  lis  action  is 
very   effective   between  the  limits   pB     i  ii   and 

pn     5-2.   As  the  hydrogen  i oncentration  passes 

these  limits  in  either  direction,  the  activity  of  the 
enzyme  japidh  decreases.  Neutral  salts  are  not 
without  action  on  the  diastatic  activity,  but  this 

influence    is    small     C parcel     with     that     of     the 

hj  dn  >g< -ii  ion  i  oni  enl  rat  i>  >n. 


Fermentation;    Studies  in .     //.     Autolysis  of 

starch.  W.  Biedermann.  Ferment  .forschung, 
lOlii.  1,  474—504.  J.  Chem.  Soc.,  1917,  112, 
i.,  62. 

THE  author  has  previously  shown  that  dilute 
boiled  starch  solution  can  be  hydrolysed  with 
comparative  rapidity  by  saliva  ash,  and  that  this 
effect  is  due  to  an  enzyme  liberated  from  the 
stanh  under  the  conditions  <>f  experiment.  It  is 
now  shown  that  a  similar  hydrolysis  (autolysis) 
oceans;  without  any  addition  if  the  starch  solution 
is  made  at  70  90  C.  Reaction  occurs  con- 
siderably more  rapidly  at  35° — 15°  ('.  than  at  the 
Ordinary  temperature,  and  only  the  portion  of 
starch  wliich  remains  in  solution  suffers  autolysis. 

Solutions  which  have  been  actually  boiled  generally 
become  hydrolyBed  after  a  much  longer  period  ; 
extracts  prepared  by  grinding  starch  with  water 
do  so  much  more  rapidly.  The  diastatic  power 
of  such  an  extract  is  similar  to  that  of  a  very  dilute 
saliva  solution,  and  transforms  starch  completely 
into  sugar.  Of  the  salts  contained  in  saliva,  the 
chlorides,  particularly  calcium  chloride,  promote 
diastatic  action.  The  marked  action" of  saliva  ash 
in  promoting  the  decomposition  of  starch  solutions 
which  have  been  subjected  to  prolonged  boiling 
suggests  that  this  mixture  of  salts  promotes  the 
new  formation  of  the  diastase  (amylase)  from 
starch.  The  action  of  the  ash  is  much  more  pro- 
nounced than  that  of  the  individual  chlorides 
(i 'ail.,  Nad,  K('l)  contained  in  it;  artificial 
mixtures  of  salts  of  similar  activity  have  not  been 
obtained  up  to  the  present  time. 


Fermentation;    Activators  of .     II.  Kuler  and 

II.    llammarsten.       Biochem.    Zeits.,    1910,    76, 
314—320.    J.  Chem.  Soc,  1917,  112,  i.,  71—72. 

It  has  been  shown  by  Euler  and  Cassel  (this  J., 
1913,  702)  that  the  addition  of  ammonium  formate 
and  other  substances  increases  the  fermentation 
of  yeast.  It  is  now  found  that  the  format*  does 
not  also  increase  the  amount  of  yeast  formed. 
It  is  also  found  that  the  addition  of  phosphates, 
which  increases  the  rate  of  fermentation  in  acid 
(hut  not  in  alkaline)  eolations,  does  not  cause  a 
parallel  increase  in  the  growth  of  the  yeast. 


1  Ihumin  ;    Formation  of by  yeast  from  different 

sources  of  carbon.  T.  Bokornv.  Miinch.  med. 
Woch.,  1910,  63,791—702.  J.  ('hem.  Soc.,  1017. 
112,  i..  72.     (See  also  this  J.,  1916,  012.) 

In  the  large-scale  production  of  yeast  the  carbon 
nutriment  is  the  most  difficult  problem.  Although 
ni. a  can  serve  as  a  source-  of  nitrogen,  its  carbon 
is  not  assimilated  by  yeast.  Ac  curding  to  the 
investigations  of  Naegeli  and  others,  organic  acids 
(citric,  acetic,  tartaric),  as  well  as  glycerol, 
asparagine,  peptone,  mannitol.  and  other  carbo- 
hydrates, can  be  used  as  sources  of  carbon  for 
yeast,  and  the  nature  of  the  latter  determines  the 
utility  of  the  different  sources.  Pentoses  are 
unfermentable,  but,  in  suitable  circumstances, 
can  serve  as  sources  of  carbon.  Dextrins  are 
scarcely  fermented  by  yeast  cultures,  but  readily 
by  crude  yeast.  Alcohol  is  utilised  as  a  source-  of 
carbon  by  many  moulds  and  bacteria,  'flic-  growth 
of  many  yeasts  is  more  vigorous  in  solutions 
containing  alcohol  than  in  sugar  solutions. 
Brewers'  yeast  requires  the  presence  of  sugar 
during  cultivation  because  the  fermentation  is  a 
protection    against    bacteria.     The    development 

of  other  moulds  is  cheeked  by  the  rapid  formation 

of  alcohol.  Attempts  to  replace  a  portion  of  the 
sugar  ley  methyl  alcohol  were  unsuccessful,  but 
good  results  «,re  obtained  with  glycerol. 


Vol    XXXVI ,  No.  4] 


Cl.  XIXa.— FOODS. 


231 


Enzymes  ;    Poisoning  of 

cell.       H.    and    B.    Euler. 


in   the  living  [yeast] 
Fermentforschung, 


1916,   1,  -165—470.     J.  Cheni.  Soc.,   1917,   112, 
i.,   72—73. 

The  authors  have  endeavoured  to  determine  to 
what  extent  yeast  suffers  permanent  damage 
after  its  fermentative  power  has  been  lessened 
by  poison.  Resorcinol  has  been  used  in  the  latter 
capacity,  since  that  part  of  it  which  has  not  pene- 
trated into  the  cell  can  be  readily  removed.  In 
0-5%  solution  the  fermentative  power  of  yeast 
is  not  completely  destroyed  in  24  hours,  but  this 
effect  is  produced  by  a  2  %  solution  ;  all  the  cells 
are  not  killed,  however,  since  fermentation  sets 
in  to  some  extent  when  the  yeast  is  transferred 
to  a  n<>n -poisonous  sugar  solution.  0-5%  resor- 
cinol,  unlike  a  similar  amount  of  toluene,  does 
not  promote  the  fermentation  of  sodium  pyruvate 
by  yeast.  The  degree  of  poisoning  probably 
depends  on  the  amount  of  poison  absorbed.  The 
activity  of  yeast  is  increased  by  minute  quantities 
of  resorcinol,  a  maximum  action  being  observed 
at  a  concentration  of  about  0-0015%. 

Beverages  containing  maltose,  glucose,  <>r  maltose  and 

glucose;     Bate    of    turbidity    in .        A.     W. 

Homberger  and  C.  S.  Marvel.    J.  Amer.  Chem. 
Soc.,  1917,  39,  156 — 162. 

The  authors  investigated  the  behaviour,  on  storage, 
of  pure  aqueous  solutions  containing  0 — 3°0  of 
alcohol  and  1-25  °0  of  sugar  consisting  of  maltose, 
dextrose,  or  equal  quantities  of  both.  The 
solutions  were  prepared  by  dissolving  the  sugar 
in  boding  distilled  water,  then  adding  the  alcohol, 
and  transferring  the  liquid  to  bottles  previously 
heated  for  an  hour  in  boiling  water.  Half  of  the 
bottles  were  closed  with  paraffined  corks  and 
sealing  wax,  whilst  still  hot  ;  the  others  were 
cooled  in  an  ice  safe  and  similarly  sealed  after 
the  contents  had  been  saturated  with  carbon 
dioxide.  The  solutions  containing  only  maltose 
as  sugar,  remained  clear  for  six  weeks,  but  all 
those  containing  dextrose  showed  turbidity  and 
sediment,  and  in  some  distinct  mould  growths  were 
visible.  In  some  cases  turbidity  became  apparent 
aft-er  1 — 2  days.  The  sediments,  examined  under 
the  microscope,  showed  an  organised  structure 
resembling  the  mycelia  of  a  mould,  and  when 
transferred  to  nutrient  solutions  they  produced 
growths  of  Penicillium  glaucum.  The  authors 
conclude  that  the  turbidity  was  due  to  partial 
development  of  spores  of  P.  glaucum,  which  were 
not  completely  destroyed  by  the  method  of  steri- 
lisation employed,  and  that  dextrose,  but  not 
maltose,  acts  as  a  chemical  stimulus  to  spores 
of  the  mould,  enabling  them  to  develop  to  some 
extent  even  in  absence  of  nitrogenous  and  mineral 
substances. — J.  H.  L. 

Restrictions  on   sugar  dealings.     Sec  XVII. 

Determination  of  alcohol  in  dilute  solutions 
(0-1 — 1-0%),  and  its  application  to  urine. 
Villedieu  and  Hebert.     See  XX. 


Patents. 

Hash  fillers.  P.  Reichardt.  Schmolln,  Germany. 
Eng.  Pat.  8899,  Apr.  8,  1914.  Under  Int.  Conv., 
June  4,   1913. 

See  Ft.  Pat.  473,131  of  1914  ;    this  J.,  1915,   505. 

Benwval  of  bitter  flavour  from  yeast  and  yeast  pro- 
ducts.     Eng.   Pat.    102,855.     See   XIXa. 

Method  and  apparatus  tor  manufacturing  alcohol 
from  garbage.     U.S.  Pat.  1,210.250.     See  XI Xn. 


XIXa.— FOODS. 

Milk  ;    Chemical  changes  produced  by  the  addition 

of  limc-waler  to .    A.  W.  Bosworth  and  H.  I. 

Bowditch.     J.  Biol.  Chem..  1917.  28,  431 — 435. 

The  addition  of  lime-water  to  milk,  which  normally 
contains  a  quantity  of  insoluble  dicalcium  phos- 
phate, results  in  the  precipitation  of  more  calcium 
phosphate,  the  insoluble  phosphates  under  these 
conditions  being  a  mixture  of  di-  and  tricalcium 
phosphates;  at  the  same  time,  the  acidity  <>l  the 
milk  is  reduced.  When  milk  to  be  used  for  feeding 
infants  is  treated  with  lime-water  and  then  dUuted 
with  water  to  twice  its  original  volume,  or  more, 
the  soluble  calcium  and  phosphorus  may  In- 
reduced  to  amounts  less  than  those  present  in 
human  milk. — W.  P.  S. 


Blood  ;    Determination    of   amino-acid   nitrogen  in 

.     J.  C.  Bock.     J.  Biol.  Chem..   1917,   28, 

357—368. 

Ethyl  and  methyl  alcohols  are  unsuitable  for  the 
precipitation  of  blood  proteins  previous  to  the 
determination  of  the  amino-acla  nitrogen  (see 
Greenwald.  this  J..  1915,  689).  The  Greenwald 
method  of  precipitating  the  proteins  by  means  of 
trichloroacetic  acid  is.  however,  satisfactory. 
Coagulation  of  blood  at  a  boiling  temperature  in 
slightly  acid  solution  does  not  increase  the  quantity 
of  nitrogen  in  the  nitrate,  provided  that  the 
traces  of  protein  which  escape  coagulation  are 
properly  removed. — W.  P.  S. 

Iron   a>id   alumina    [in   foods]  ;     Determination    of 

small  quantities  of .     R.  Berg.     Chem.-Zeit., 

1917,  41,  50—52. 

The  estimation  of  traces  of  iron  and  alumina 
present  in  food  and  animal  matter  can  be  carried 
out,  with  an  error  not  greater  than  0  03  mgrm. 
Fe;,03,  by  the  following  method: — After"  com- 
bustion of  the  organic  matter  the  ash  is  dissolved 
in  acid,  the  solution  made  alkaline  with  ammonia, 
and  just  acid  with  hydrochloric  acid.  A  few 
drops  of  ammonium  acetate  are  added,  the  solution 
heated  to  boiling,  and  the  precipitate  filtered  off. 
After  washing  several  times  with  a  hot,  very  dilute 
ammonium  sulphate  solution,  the  precipitate 
is  dissolved  in  hydrochloric  acid  and  again  pre- 
cipitated as  above.  The  precipitate  is  dissolved 
in  hydrochloric  acid,  ammonia  added,  and  the 
precipitate,  winch  contains  silica  and  iron  and 
aluminium  phosphates,  is  dried,  ignited,  and 
weighed.  By  fusion  with  potassium  bisulphate 
and  extraction  with  acidulated  water,  the  silica  is 
left  as  a  residue,  and  after  weighing,  the  amount  of 
iron  and  aluminium  phosphates  is  determined  by 
difference.  Ammonia  is  added  to  the  filtrate  and 
the  precipitate  obtained  is  washed  and  dissolved  in 
hydrochloric  acid.  The  solution  is  placed  in  a 
stoppered  conical  flask.  Zinc  chloride  and  sodium 
hydroxide  are  added,  the  solution  is  made  just  acid 
with  hydrochloric  acid,  and  potassium  iodide 
added.  The  flask  is  then  well  stoppered  and  kept 
at  60° — 65°  C.  in  a  water  bath  for  20  minutes. 
Starch  solution  is  added  and  the  liberated  iodine 
titrated  with  iV/250  sodium  thiosulphate.  The 
liberation  of  iodine  is  in  accordance  with  the 
equation:  Fe2Cl,+2KI  =2FeCl2 +2KC1 +1 ,.  The 
alumina  is  estimated  by  difference,  and  man- 
ganese, calcium,  and  magnesium  can  be  estimated 
in  the  filtrate  from  the  first,  precipitation  of  iron 
and  aluminium  phosphates. — .1.  N.  P. 

Impure  picric  arid  as  a  source  of  error  in  creatine 
and  creatinine  determinations.  Folin  and  Doisy. 
See  XX. 
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Patents. 

Food  for   poultry   and   animate  :     Manufacture   of 

.     B.  Mason  and  \V.  ('.  Buchanan.  Glasgow. 

Eng.  Pat.  102,815,  Jan.  4,  1916.  (Appl.  No. 
131  of  1910.) 

Waste  and  bad  eggs,  with  <>r  without  their  shells, 
are  broken  up,  mixed  with  about  1  %  of  their 
weight  of  formaldehyde  or  boric  acid,  then  boated 
at  240=  P.  (116°  0.),  and  powdered.-  W.  P.  S. 

Yeast  or  yeast  products  :    Removal  of  bitter  flavour 

from .     A.   G.   Salomon  ond   L.   ■'.    Riley, 

London.  Eng.  Pat,  102,856,  Mar.  I.  1916. 
(Appl.  No.  3262  of  1916.) 

Dried  yeast,  is  extracted  about  M  successive 
times  with  alcohol  containing  not  less  than  10%, 
or  more  than  20%,  of  its  volume  of  water.  The 
extraction  is  carried  out  at  To  75  ('..  and  the 
alcohol  may  contain  5%  or  more  of  methyl  alcohol. 
The  extracted  yeast  is  then  dried,  and  the  alcohol 
may  be  n  covered  from  the  extracts.    -W.  P.  S. 

Extract  from  fish  or  other  aquatic  animate  :  Process 
of  producing  a   nutritious —  .     W.    V.   Coons 

and  B.  Hewitt.  Victoria.  British  Columbia. 
U.S.  Pat.  1.209,399,  Dec.  19,  1916.  Date  of 
appl.,  Nov.  6,   1915. 

Cleaned  fish  is  minced  and  extracted  several  times 
with  cold  water  and  then  with  hot  water.  The 
fat  is  removed  from  the  latter  extract,  the  cold 
water  extract  Is  added,  and  the  mixture  boiled. 
The  albumin  in  the  cold  water  extract  is  thus 
coagulated  and  removes  impurities  from  the 
mixture^  ;  the  clear  liquid  portion  if  then  drawn 
off  aiut  evaporated. — W.  P.  S. 

Butter;  Proas*  of  renovating  — .  II.  B.  Eigel- 
beraer,  Oak  Bark,  111.  U.S.  Bat.  1.210,'iis. 
Jan.  2,  1917.     Date  of  appl..  Mar.  2,  MM".. 

The  butter  is  washed  with  hot  water  containing 
lime,  then  with  water  alone,  and  next  agitated  for 
several  hours  with  hoi  saturated  -odium  chloride 
solution  containing  a  small  fraction  of  1%  of  zinc 
chloride.  The  fat  is  finally  separated,  again 
washed  with  hot  water,  and  dried.     \\ .  P.  S. 


XlXr.— WATER  PURIFICATION;  SANITATION. 

Drinking  water  ;   Removing  tht   last*    due  to  alga;  in 

.     A.  C.  Houston.    Brit.   Med.  J.,    1916,  2, 

817.     Pharm.  J.,  1917.  98,  139. 

Potassium  permanganate,  added  in  quantities 
of  2-5  to  6  lb.  per  million  gallons,  has  proved  much 
more  effective  than  hypochlorites  in  removing 
the  nauseous  taint  due  to  the  growth  of  algae  in 
the  reservoirs  under  the  control  of  the  Met  ropolitan 
Water  Board.  The  use  of  hypochlorites  involves 
the  risk  of  merely  replacing  one  taste  by  another, 
or  even  of  introducing  a  superadded  taste. 

Typhoid  and  paratyphoid  bacilli  in  faces  ami 
water;  Search  for— — .  F.  1  >i  n.  1 1  . nd  (,. 
Mathieu.     Oomptes  rend.,  BUT.  164,  1 2d— 126. 

In  using  the  Malachite  Green  method  for  the 
separation  of  the  typhoid  group  of  bacilli  from  the 
coli  group,  the  divergent  result  frequently  obtained 
are  due  to  variations  in  the  purity  oi  commercial 
Malachite  Green.     The  suitability  of  the  dye  can 

be  tested  by  making  a  I  in  3000  solution  in  pepl  one- 
water  ;  in  this  medium  the  paratyphoid  B  bai  ill  us 
should    develop    and    cause    deeoloi i-ation     in     24 


hours.  In  examining  faeces  by  this  method, 
t  yphoid  and  paratyphoid  bacilli  were  always 
isolated  in  those  eases  in  which  blood  cultures  were 
positive,  and  sometimes  both  varieties  of  para- 
typhoid bacilli  were  isolated  when  blood  cultures 
had  shown  one  only.  The  water  of  the  river  Seine, 
when  examined  by  this  method,  was  found  to  con- 
tain paratyphoid  bacilli. — J.  II.  J. 

Carbon    dioxide    in    air  ;     Colorimetric    method   for 

determining- .     H.     L.      Higgins     and      W. 

McK.  Marriott.     .1.  Amor.  (hem.  Soc,  1917.  39, 
68—71. 

If  a  current  of  air  containing  carbon  dioxide  be 
passed  through  a  solution  of  sodium  bicarbonate 
until  the  solution  is  saturated,  the  reaction 
(hydrogen-ion  concentration)  of  the  solution  will 
depend  on  the  relative  amounts  of  alkali  bicar- 
bonate and  free  carbonic  acid  present.  This,  in 
turn,  will  depend  on  the  partial  pressure  of  the 
carbon  dioxide  in  the  air  with  which  the  mixture 
has  been  saturated,  and  will  be  independent  of  the 
volume  of  air  blown  through,  provided  saturation 
has  once  been  attained.  High  pressures  of  carbon 
dioxiite  change  the  reaction  ol  the  solution  toward 
the  acid  side.  Low  pressures  have  the  reverse 
effect.  Hence  the  reaction  of  such  a  solution  is  a 
measure  of  the  partial  pressure  of  carbon  dioxide 
in  the  air  with  which  it  has  been  saturated.  The 
reaction  of  such  a  solution  may  be  determined  by 
adding  to  it  an  indicator  such  as  phenolsulfone- 
phthalein.  which  shows  over  a  considerable  range 
of  reaction  definite  colour  changes,  and  comparing 
the  resulting  colour  with  solutions  of  known 
p  action  containing  the  same  amount  of  indicator. 
Solutions  of  a  given  reaction  may  be  prepared  by 
mixing  acid  and  alkaline  phosphates  in  definite 
proportions.  Such  solutions  owing  to  their  high 
"  buffer  "  value,  may  be  kept  unaltered  for  long 
periods  of  time,  and  can  be  used  as  standards  for 
comparison.  The  method  is  not  applicable  in  the 
presence  of  acid  or  ammonia  fumes.  As  outdoor 
air  always  contains  practically  the  same  percentage 
(003%)  of  carbon  dioxide,  the  standard  bicar- 
bonate solution   may   be  ea.silv  checked. 

— J.  B.  O.K. 

Linn  -sul j, Inn   animal  dips  ;    Chemical    composition 

of .     B.  M.  Chapin.      U.S.A.  Dept.    kgric, 

Bull.  No.  451,  Dec.  11,  1916,   I      L6. 

Application  of  the  methods  of  analysis  previously 
described  (this  .1..  1916,  486,  70.'))  lias  shown  that 
in  the  preparation  of  lime  sulphur  solutions  the 
main  reactions  which  take  place  are  as  follows  : 

(1)  3Ca(OH),+12S=2CaS8  f  CaS,0,+3H.O. 

(2)  10CaSs+3Ca(OIl),^  l2CaS.+ CaS,0,+3H,0. 

(3)  CaSt+S    CaSs. 

The  second  reaction  does  not  occur  until  practi- 
cally the  whole  of  the  free  sulphur  has  been  dis- 
solved.    Bydrolytic     decomposition    of     polysul- 

phides  takes  place   in  all   lime-sulphur  solutions  in 

accordance  with  the  equation  : — ( I )  ('as,     I'll  ,0<t 

<'a(OH),-|  HjS  +  (x — 1)S.  the  tendency  to  change 
from  left  to  right  increasing  With  the  rise  of  tem- 
perature. The  products  on  the  right  hand  side 
also  react  as  in  equation  (1),  the  final  result  in 
the  ease  of  CaSj  being— (5)  CaS6+8H,0 
CaSjOj  3H  s.  The' equilibrium  of  the  solutions 
thus  depends  on  the  presence  of  an  excess  ol 
hydrogen  sulphide,  the  necessary  amount  of  which 
excess  varies  with  the  temperature  and  con- 
centration   of    the    solutions.     When    exposed    to 

the    air    lime-sulphur    solutions    ai xidised — 

80      CaSaO,  +  (x — 2)S.     whilst     above 
a     certain      concent  rat  ion     of     the     let     solution 

(between  3-S8  and  3-95%  of  mono-sulphide  sul- 
phur) the  following  reaction  tends  to  progress  from 
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left  to  right— (7)  CaS.Oa^C'aSOj  +  S.  A  well- 
boiled  solution  can  never  show  a  final  excess  of 
calcium  hydroxide  over  mdnosulphide,  unless 
such  excess  was  originally  present.  As  lime  is 
only  sparingly  soluble  at  any  stage,  it  would  seem 
advisable  to  increase  the  time  of  boiling  with  an 
increase  in  the  concentration.  The  effect  of 
making  the  solutions  concentrated  is  not  only  to 
decompose  the  thiosulphate.  but  also  probably  to 
utilise  both  lime  and  sulphur  less  completely,  and 
to  cause  the  polysulphides  to  contain  a  smaller 
proportion  of  pentasulphide.  Finished  solutions 
if  kept  on  the  sediment  containing  free  lime  will 
slowly  undergo  the  changes  represented  in  (1)  and 
(2).  If  decanted  from  the  sediment,  and  pro- 
tected from  air,  the  liquid  will  tend  to  change  in 
accordance  with  equation  (5).  until  a  certain 
concentration  of  hydrogen  sulphide  is  reached, 
when  equilibrium  will  be  established  as  in  (4). 
For  the  practical  preparation  of  animal  dips  on 
the  basis  of  these  data,  it  is  suggested  that  8  lb. 
of  commercial  quicklime  (98-3%  calcium  oxide) 
or  10-5  lb.  of  commercial  hydrated  lime  should 
be  boiled  for  1  hour  with  10  lb.  of  fine  sulphur 
and  rather  more  than  10  galls,  of  water,  so  that 
the  final  product  amounts  to  10  galls.  The  final 
solution  should  contain  nearly  Is",,  (grins,  per 
100  c.c.)  of  sulphide  sulphur,  and  should  be  diluted 
with  9  to  10  vols,  of  water  for  dipping  sheep,  and 
with  7  to  8  vols,  of  water  for  cattle. — C.  A.  M. 

New  method  for  the  estimation  of  nicotine  in  tobacco. 
Tingle  and  Ferguson.     See  XX. 

Patents. 

Liquids:    Appliance  for  purification  of .     E. 

A.  Pratt.  New  York.  U.S.  Pat.  1,208,830,  Dec. 
19,  1916.     Date  of  appl.,  Apr.  22,  1915. 

The  liquid  to  be  purified  is  passed  through  a  conduit 
provided  with  several  "  sterilising  lamps  "  in  one 
side  and  a  photo-sensitive  cell  in  the  opposite  side. 
There  is  an  electrical  connection  between  the 
lamps  and  the  sensitive  cell  and  a  source  of 
electricity.  When  the  lamps  are  in  action,  the 
varying  opacity  of  the  liquid  causes  variations  in 
the  conductivity  of  the  sensitive  cell,  which  varia- 
tions are  arranged,  by  means  of  the  electrical 
connection,  to  control  the  action  of  the  lamps. 

—J.  H.  J. 

Air;     Machine   for  subjecting   to   violet    and 

ultra-violet  rays.  N.  W.  Davis,  Assignor  to 
E.  M.  JMarkel,  Des  Moines,  Iowa.  U.S.  Pat. 
1,209,132,  Dec. 19,1916.  Date  of  appl.,  Jan.l  1,1916. 

A  brush  electric  discharge  is  produced  between 
a  silicon  disc  and  a  glass  disc  covered  with  con- 
ducting material.  An  air  conducting  tube  is 
connected  with  the  space  between  the  discs,  so 
that  the  air  current  which  passes  through  the 
apparatus  is  subjected  to  violet  and  ultra-violet 
rays  generated  from  the  brush  discharge.  The 
apparatus  may  be  composed  of  several  units,  each  I 
consisting  of  a  glass  disc,  with  a  backing  of  non- 
conducting material,  spaced  from  a  silicon  disc 
by  non-conducting  blocks,  the  space  between  the 
discs  being  connected  to  a  tube.  Each  unit  is 
provided  with  an  electric  circuit.  The  tubes 
from  the  units  run  to  a  common  receiving  tube 
which  has  means  for  drawing  a  regulated  air 
current  through  one  or  all  the  tubes.  When  the 
electric  circuit  is  closed,  the  air  current  is  sub- 
jected to  violet  and  ultra-violet  rays  and  is 
ozonised. — J.  H.  J. 


Sewage-water  ;  Apparatus  for  purifying 


.  G.  P. 
Breddin.  Cologne,  Germanv.  U.S.  Pat.  1,210,759, 
Jan.  2,  1917.    Date  of  appl.,  Feb.  7,  1914. 

The  apparatus   consists  of  an  inclined  rotating 


sieve  of  conical  form,  provided  with  blades  round 
the  periphery,  and  with  a  floor  under  the  descend- 
ing side  i  if  the  sieve  and  a  cover  over  the  ascending 
side.  There  is  also  a  rotating  brush,  driven  by  the 
axis  of  the  sieve,  for  cleaning  the  top  of  the  sieve. 

—J.  H.  J. 

Alcohol  from  garbage  ;     Method  of  and  apparatus 

for  manufacturing .     F.  E.  Young,  Canton, 

Ohio.   U.S.  Pat.  1.210,250,  Dec.  26,  1916.     Date 
of  appl.,  Aug.  9,  1915. 

The  garbage  is  cooked  in  a  closed  tank  by  forcing 
steam  through  it,  grease  is  separated  from  the 
steam,  and  the  alcohol  carried  over  by  the  steam 
is  condensed.  The  residual  garbage  is  pressed, 
grease  is  separated  from  the  press-water, 
and  the  latter  fermented.  The  pressed  garb- 
age is  dried  and  the  vegetable  matter  is 
separated  and  converted  into  glucose  ;  the  latter 
is  then  fermented  with  the  above  fermentation 
liquid,  and  the  alcohol  is  distilled  off. — J.  H.  J. 


II 'liter  ;    Treatment  of  - 
and    like   purposes. 


—  for  softening,  sterilising, 
H.    J.    Magrath,    London. 
U.S.  Pat,  1.211.735,  Jan.  9,  1917.   Date  of  appl., 
July  21,   1915. 

See  Eng.  Pat.  18,867  of  1914  ;   this  J..  1915,  1030. 

Furnace  for  burning  refuse.  W.  Piernay,  Assignor 
to  Stettiner  Chamotte-Fabr.  A.-G.  vorm.  Didier, 
Stettin,  Germanv.  U.S.  Pat,  1.211.875,  Jan.  9, 
1917.     Date  of  appl.,  May  16,  1914. 

See  Ft.  Pat.  471,411  of  1914  ;   this  J.,  1915,  448. 

Anti-parasitic  composition  for  the  treatment  of 
plants.  C.  Yeeelli,  Cimadolmo,  Italy.  Eng.  Pat. 
9949,  July  8,  1915. 

See  Ft.  Pat.  479,097  of  1915  ;  this  J.,  1916,  1130. 

Manufacture     of     base-exchanging    silicates.     U.S. 
Pat.     1,208,797.     See    VII. 

Manufacture  of  manure  by  means  of  peat.   Eng.  Pat . 
'  103,142.     See  XVI. 


XX.— ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Morphine    alkaloids ;     Investigation    of    the 


IV.    J.  von  Braun  and  K.  Kindler.    Ber..  1916, 
49,  2655—2663.. 

Attempts  were  made  to  reproduce  the  physio- 
logical properties  of  codeine  by  introducing  the 
supposed  physiologically  active  groups  into  other 
positions  of  the  molecule  by  syntheses  from 
c\  an-normorphine  and  cyan-norcodeine  (Ber., 
1914,  47,  2312).  and  also  by  reproducing  them  in 
the  much  simpler  molecule  of  a  reduced  tertiary 
qu-noline  base.  For  this  purpose  p-anoinobenzyl- 
carbamino-nor-njorphine,  diaminophenyl-nor- 

codeine,  diniethylamino-N-hydroxyethyl-nor- 

codide,  and  N-methyl-8-hydroxymethylthalline 
were  synthesised,  but  in  every  case  an  'ndift'erent 
substance  resulted,  or  one  of  weak  physiological 
action  dissimilar  to  codeine. — G.  F.  M. 


Suprarenin    [adrenaline];     Content   of- 


in   the 


ordinary  commercial  preparations,  and  the  methods 
of  estimation.  F.  Johannessohn.  Biochem.  Zeits., 
1016,  76,  377—391.  J.  Chem.  Soc,  1917,  112, 
ii.,  55. 

Adrenaline    can    be    estimated    colorimetrically 

e  2 
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reagent      (this     J., 

of    liiii™       ,i     [Vendelenburg   when    presenl    by 

its. 'If.    but    not    in   tl  i f   novocaine  or 

alypin.  When  these  substances  are  present,  how- 
ever, Hi lorimetric  method  ol   Frfinkel,    Vllers, 

:>ni]  I ;  iodic  acid  in  the  pn 

of  sulpbanilic  a  Phis  method   li       been  em- 

ployed  for  estin  lie  adrenaline  content    of 

various  commi  arations  and  of  the  con- 

ditions under  which  these  may  be  preserved 
without  loss  of  the  adn  tialine. 

Nicotine  iv  '""I  for  lh<  estimation 

of  .    A.  'I'-v  id  A.  A.  <■    Trans. 

Roy.  Soc.  Canada,    1916,  (iiil.   10.  L'7     31.     J. 
Chi  in.  Soc,   HUT.   112,  ii.,  55     56. 

Based  mi  results  already  given  (this  J..  1917,  i">). 
ill,-  authors  have  worked  out  a  new  method 
fur  tin-  estimation  of  nicotine  in  tobacco.  A 
mixture  of  20  grms.  of  tobacco,  40  L-rnis.  of  barium 
1    150  i  .'■•  "i"  water  is  distilled  with 

cd  into  a  500  c.c.  flask  until  the  distillate 
gives  ae   reaction  with   phenolphthalein. 

To  th"  distillate  20  c.c.  of  sulphuric  acid  is  added, 
and  i  he  liquid  ed  to  about  50  c.c.     This 

solutii  I     alkaline  « ith  potassium 

hydroxide,  a  fevi  drops  oi  baryta  water  bein  idded 
for  clarification.  The  solution  is  then  made  up  to 
inn  c.c,  the  precipitate  allowed  to  settle,  the 
supen  quid   filtered,  .unl  its  rotation  then 

determined  in  the  polarimeter.  In  a.  modification 
of  tin-  method,  the  nicotine  is  extracted  from  tba 

a  distillate  by  chloroform.  These  two  methods 
gave  concordant  results,  higher  than  those  obtained, 
using  the  same  specimen  of  tobacco,  by  the  methods 
,,|  '['6th  and  "f  EZissling. 

Alkaloids;    Chemical  <"»'  physiological  detection  "I 

several in   ihe  same  solution.      E.    Philippi. 

Arch,   Farm.   Sperim.,    L916,   22,   120—130.     J. 

(1,.  in.  Soi  ..   1917,  112,  ii..  56. 

The  characteristic  reaction  of  strychnine  with 
sulphuric  acid  anil  potassium  bichromate  is  nut 
shown  b)  1  tngrm.  "I  staychnine  nitrate  in  the 
presence  of  0-Oi  grm.  or  more  "f  quinine  bisul- 
phate,  a  transitory,  game!  nil  coloration  being 
produced,  which  becomes  green  "r  greenish 

ii,  t  quantit ies  "I  quinine,  tin-  reaction  is 
distinct,  bul  transient.  The  same  effect  is  observed 
when  -alts  ,  f  ih,-  alkaloids  with  tin-  same  arid 
or  the  free  alkaloids  are  used.  Crystals  of  strych- 
nine picrate  can  be  obtained  in  the  presence  of  a 
oi  quinine,  hut  the}  are  no(  then 
tic.  'I'ln  alkaloids  are  most  simply  and 
certainlj  separated  h\  tin-  us.'  of  sodium  potassium 
tartrate;  quinine  tartrate  is  insoluble  in  solutions 
of  alkali  sulphates  ami  tartrates,  whereas  the 
m  ,--, ,  hnine  salt  is  soluble.  Mixtures  which  do  not 
give  tin'  character]  tii  reaction  with  potassium 
bichromate  do  noi  cause  the  characteristic  symp- 
toms in  the  fo  g. 

Saponin  from  Yucca  filamentosa.  L.  H.  Chernoff, 
A.  Viehoever,  ami  < '.  O.  Johns.  J.Biol.  Chem., 
1917,   28,  4.17      I  13. 

The  rootetocks  of  Vucca  filamentosa  yielded  aboul 

0  a  ii,  u  saponin,  <'  ,iiin()M.  which  is  soluble 
in  water,  phenol,  and  glacial  acetii  acid,  ami 
is  not  precipitated  from  its  aqueous  solution  bj 
lead  acetate  basii  lead  acetate,  or  barium  <hli  ride. 
Hemolysis    was    observed    after    15    min-.    in    a 

1  ;  20,000     solution    of     the     saponin    containing 

rabbit's  hi 1  and  kepi   at   ::7    C.     Hydrolysis  of 

the  saponin  yielded  a  crystalline  sapogenin,  m.pf... 
IT.",   C.    and     dextrose;      glucuronic    arid    also 


appeared  to  be  formed.  The  saponin  occurs  as 
brownish  amorphous  masses  in  the  flbro-vascular 
bundles  of  the  roots  ami  leaf  bases.     W.  P,  s. 

Chrysarobin.  O.  Hesse.  Annalen,  1917,  418, 
350 — 378.  (Compare  Tut  in  and  Clewer,  this  ,T., 
1912.  253  :  1913,  112f>.) 

Tin.  composition  of  samples  of  commercial  chrys- 
aroiiin  (using  Hesse's  nonum lature)  is  a#  follows  • — 


A. 

B. 

i 

D. 

Ins,,]  in  1, riizinidlirysarob- 

3-5 
L-2 
0-2 

29-9 

25-7 
11-* 

0-0 
4-4 
0-6 
0-8 
81-1 
28-4 

tom 

8-0 

l«-7 
8-3 
3-0 
0-8 
2n-« 
=o .» 
18-9 
11-5 

8"7 

EEmodin  methyl  ether  . . . 

Emodlnol  methyl  i-ther  . . 
Othei  substances,  li  •■ 

1-3 
trace. 

S.VS 

29-4 

22-3 
10-0 

The  figures  in  columns  A  and  B  resulted  from  the 
analysis  if  four  ami  two  samples  respectively  of 
chrysarobin  (German  Pharm.  V),  and  0  and  D 
arc  English  samples  (acidum  chry  so  phallic).  The 
formation  of  iodine  by  tin'  action  of  hydriodic  acid 
on  chrysarobin  is  due  to  the  presence  of  chryB- 
ophanic  acid  and  similar  ant  hraquinone  derivatives. 
Extraction  with  benzine  (b.pt.  80°— 00°  C.)  is 
preferable  to  using  petroleum  spirit  (30° — 50c). 
Chrysophanol  and  mi,  dinol  arc  readily  isolated 
from  the  product  crystallised  from  benzine  or 
benzine-benzene  and  demethylated  bj  means  of 
hydriodic  a,i,i .  Contrary  to  the  statements  of  Tut  in 
and  Clewer  [Inc.  rit.)  ararobinol  and  dchydro- 
emodinanthranolmonomethyl  ether  are  notpiesent. 
A  method  Is  outlined  for  increasing  the  thera- 
peutic- effect  of  chrysarobin  by  extracting  the 
warm  benzene  solution  with  A*  /5  caustic  potash 
in  absence  of  air  and  carbon  dioxide,  am!  rapidly 
evaporating  the  benzene  solution  exposed  to  air. 
The  composition  of  a  sample  of  ararohn  powder 
has  also  been  investigated.—  P.  \V.  A. 

p-Amino-jj-mctlii/lln/drindinr  from  o-xylylene  cyanide. 
Investigations  in  the  indene  series.  III.  .1.  von 
Braun,  O.  Kruber,  and  E.  Danziger.  Ber., 
1910,  49,  2042—2651. 

In  addition  to  the  corresponding  diamine,  o-xylyl- 
ene  cyanido  gives  on  reduction  with  sodium  and 
alcohol   a    hydrindene   derivative    in   about  36% 

yield,  which,  separated  by  fractional  distillation 
from  the  reaction  product,  forms  a  colourless  oil 
of  b.pt.  118°— 11!'  C.  at  is  mill,  pressure.  It 
forms  a  hydrochloride,  m.pt.  l'  i  1  C,  and  a 
crystalline  hydrobromide  m.pt.  290  293  <'.  It 
is  characterised  by  its  notable  physiological  action 
in  increasing  the  blood  pressure  to  .,  greater  extent 
even     than    8-phenylethylamine    or    p-hydroxy- 

phenylethylamine.      and.      particularly      by      sub- 
cutaneous injection,  it  has  a  powerful  stimulating 
action    on    the    respiratory     and     motor     centres 
Reasons  are  given  for  assigning  to  tin-  has,,   t 
constitution  of  a  8-amino-  J-methj  Ihydrindene. 

<;.  I-.  \i. 

Urotropitu    [hexamethylenelelramine]  s   Reactions  of 

.      1'.    Carles.      Ann.    I'liiiu.    Analyt.,     1917, 

22,  8—9. 

II  i,\  wti  i  in  i.i.M.ti  n:\Mt\i:  is  soluble  in  water, 
the  solution  being  neutral  to  litmus  :  the  substance 

should   volatilise  completelj    when  gently  ignited, 

and  its  5%  aqueous  solution,  alter  the  addition  of 
nitric    acid,    should     not     yield    an>      reactions    for 

chlorides  oi-  sulphates.  A  red  coloration  is 
obtained  when  0-1  grm.  of  hexamethylenetetramine 
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is  mixed  with  01  gnn.  of  salicyhc  acid  and  5  c.c. 
of  sulphuric  acid  and  the  mixture  heated.  If  an 
aqueous  hexamethylenetetramine  solution  is 
treated  with  sodium  hypobromite  solution  and  the 
mixture  then  neutralised  with  dilute  hydrochloric 
acid,  a  yellow  precipitate  forms. — W.  P.  S. 

Hexamethylenetetramiru  ;  Bromine  and  iodine  com- 
pounds of .     K.  Sugiura  and  K.   G,   Falk. 

Biochem.  Bull.,  L916,  5,  17—21.    J.  Chem.  Soc, 
1917.  112,  ii..  54. 

A  method  of  estimation  of  hexamethylenetetr- 
amine can  be  based  on  the  formation  of  the 
tetrraiodide. 

p-[Camphorylid<  ne-3]-propionic  acid  (methylene- 
camphoracetic acid).  H.  Rupe  and  E.  Burck- 
hardt.     Ber.,  1910,  49,  2547—2563. 

The  ethyl  ester  of  methylenecamphoracetic  acid 
(II)  is  produced  by  the  action  of  sodium  aceto- 
acetate  on  methylenecamphor  chloride  (I)  in 
alcoholic  solution  : — 

,C :  CHC1 
C,H  ,.<_•_  (Ij 


^CO 

l'iH„ 


/ 


C:< H-CH(CO-CH3K'0  jf'.n, 


V 


CO 


/C:CH-CHa-COOC2H5 
C8H14<-  (II)    " 

Hydrolysis  of  the  ester  with  fuming  hydrochloric 
acid  yields  the  free  acid,  m.pt.  106°  C,  which  can 
be  oxidised  by  ozone  to  camphorquinone,  and 
reduced  by  sodium  amalgam  to  an  acid  of  m.pt. 
51° — 52°  C.  Methylenecamphoracetic  acid  is  con- 
verted by  caustic  potash  into  the  potassium  salt 
of  £-[hydroxy-3-camphoryl-3J  -propionic  acid,  the 
lactone  of  which  melts  with  decomposition  at 
207°  C.  With  concentrated  sulphuric  acid,  a 
^-lactone,  m.pt.  66°  C,  is  produced.  When 
heated  alone  to  160°  C.  under  reduced  pressure,  or 
if  the  ester  is  heated  to  160°  C.  with  water, 
methylenecamphoracetic  acid  loses  carbon  dioxide 
and  forms  ethylidenecamphor,  boiling  at  101° — 
102°  C.  under  10  mm.  pressure,  which  appears  to 
be  the  ira/is-isomer  corresponding  to  the  cis-isomer 
prepared  by  Haller  and  Minguin  (Comptes  rend., 
1904,  138,  578)  by  removing  hydrogen  bromide 
and  carbon  dioxide  from  the  bromine  derivative 
of  camphocarbonic  acid.  Diazonium  salts  in 
alkaline  solution  combine  with  methylenecamphor 
acetic  acid  to  produce  highly  coloured  formazyl 
derivatives.  By  coupling  methylenecamphor- 
acetic acid  with  diazobenzenesulphonic  acid  in 
presence  of  alkali,  a  red  solution  is  obtained, 
which,  when  made  faintly  acid  with  acetic  acid, 
dyes  silk  a  bright  wine-red  and  wool  deep  red 
("  Tango  ")  ;  wool  completely  exhausts  the  bath. 

—P.  Sp. 

Vitamine  ;  Fractionation  of  the  phosphotungstic  acid 

precipitate  with  acetone  for  the  preparation  of 

from  t/east.     C.  Funk.     Physiol.  Abstr.,  1916,  1, 
42.     J.  Chem.  Soc,  19l7,  112,  i.,  52. 

The  phosphotungstates  from  an  alcoholic  yeast 
extract  are  largely  soluble  in  acetone  ;  the  bulk 
of  the  vitamine  is.  however,  contained  in  a  small 
fraction  insoluble  in  acetone.  Phosphotungstates 
may  be  decomposed  with  lead  acetate,  instead  of 
barium  hydroxide  ;  this  new  method  yields  clear 
solutions,  facilitates  purification,  and  avoids  the 
use  of  alkali. 


Guanidine  ;    Preparation   of 


J.  S.  Sharpe. 


J.  Biol,  (hem.,  1917,  28,  399—401. 
A  GOOD  yield  of  guanidine  may  be  obtained  by 


heating  100  grms.  of  dry  ammonium  tbiocyanate 
in  a  short-necked  Jena  flask,  immersed  in  an  oil- 
bath,  to  190°— 200=  C.  for  20  hours.  The  mass 
is  cooled,  extracted  with  hot  water,  and  filtered. 
The  filtrate,  which  contains  guanidine  tbiocyanate, 
is  evaporated  to  dryness  and  weighi  d,  a  ml  fi  >r  each 
1  part  by  weight  058  part  of  potassium  carbonate 
dissolved  in  sufficient  water  is  added.  The  whole 
is  evaporated  to  dryness  again,  potassium  tbio- 
cyanate is  removed  by  repeated  extraction  with 
90%  alcohol,  and  crude  guanidine  carbonate  is 
left.  It  may  be  purified  by  dissolving  it  in  a  little 
water,  adding  six  times  the  volume  of  90%  alcohol, 
and  allowing  to  crystallise.  Yield,  15 — 2o  grms. 
of  pure  guanidine  carbonate. — F.  Sp. 


Creatine   and   creatinine   determinations;     Impun 

picric  nciil  as  a  source  of  error  in .     ().  Folin 

and   E.   A.    Doisy.     J.    Biol.    (hem..    1917,    28, 
349— 356. 

Attention  is  directed  to  the  fact  that  certain 
specimens  of  picric  acid,  particularly  those  sold 
in  the  wet  condition,  contain  some  impurity,  and. 
owing  to  the  more  or  less  intense  coloration  they 
give  when  neutralised  with  sodium  hydroxide, 
are  quite  unsuitable  for  use  in  the  colorimetric 
determination  of  creatinine.  When  20  c.c.  of 
saturated  picric  acid  solution  is  treated  with  1  c.c. 
of  10  %  sodium  hydroxide  solution,  the  coloration 
obtained  and  observed  after  15  minutes  should  be 
not  more  than  about  twice  as  deep  as  the  colour  of 
the  saturated  picric  acid  solution. — W.  P  .8. 


Clycollic  acid  ;   Preparation  of .     E.  J.  Witze- 

mann.     J.  Amer.  Chem.  Soc,  1917,  39, 109 — 1 12. 

120  grms.  of  commercial  barium  carbonate  was 
added  slowly  to  a  filtered  solution  of  50  grms.  of 
commercial  monochloroacetic  acid  in  500  c.c.  of 
water,  and  the  mixture  was  heated  on  a  water 
bath  under  a  reflux  condenser  for  about  b0  hours, 
or  until  no  more  carbon  dioxide  was  ev<  1\  ed, 
being  thoroughly  agitated  every  few  hours 
towards  the  last.  The  excess  of  barium  carbonate 
was  filtered  off,  and  the  hot  solution  treated  with 
52-1  grms.  of  95%  sulphuric  a  of  the  i  alcu- 

lated  amount  necessary  for  complete  prei  ipitation 
of  the  barium  as  barium  sulphate).    _.  ring 

off  the  barium  sulphate  aia     i  g,  the  filtrate 

and  washings  were   treated   with   small  amoi  nts 
of  sulphuric  acid  until  the   so]    Li  >.    ihi  wei       nly 
a  slight  positive  test  for   barium.      The   s-  h  (i<  ? 
was  filtered  again  and  ■  on  entr;  tei  v  cvu.     A 

small  amount  of  barb  ms  Iph  te  si  r  t.  d,  ,  i  I 
was  filtered  off.  Thecapj  entr;  ti<  ii\  s  i  nth  e<  as 
long  as  water  was  distilled  over  ;  t  the  :  ih  tem- 
perature used  at  the  beginning.  The  com  entrated 
solution,  which  smelled  strongly  of  hydrochloric 
acid,  was  heated  on  the  steam  bath  in  an  evapor- 
ating dish  for  two  hours,  and  yielded  40  grms. 
of  a  thick  straw-yellow  syrup  (call  ulated  yield  of 
glycollic  acid  40  grms.).  A  drop  or  two  of  this 
syrup  was  induced  to  crystallise  by  scratching 
with  a  glass  rod  and  was  used   to   u  the 

syrup.  16-5  grms.  (41%)  of  the  crystallised  i  cid 
was  separated  in  the  firs!  crop,  tn  another 
experiment,  using  100  grms.  of  monochloroacetic 
acid,  the  almost  colourless  syrup  crystallised 
spontaneously,  and  the  first  crop  of  crystals 
weighed  30  grms.  (37-5%  of  the  calculal  id  yield). 
When  concentrating  the  aqueous  solution  on  t]  e 
water  bath  the  evaporation  must  be  interrupted 
in  time  or  no  crystals  can  be  obtained.  In  ■  e 
of  failure  to  obtain  crystals,  the  syrup  ma;  be 
treated  with  excess  of  barium  hydroxide,  heated 
until  it  remains  permanently  alkaline,  and  treated 
as  before,  using  greater  care  al  the  final  ti  51  ol  the 
evaporation. — J.  B.  C.  K. 
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Lactic  acid  in  biological  products;     Identification 
and  determination   of  .    /.     I.    K.    Phelps 

and  II.  E.  Palmer.     J.  Amor,  t  horn.  So.-.,  1017. 
39,  136-  L49. 

•K\c  i-:mic,  d-  and  Mactic  acids  were  prepared  and 
their  quinine  and  guanidine  salts  studied.  After 
separation  from  other  acids,  lactic  acid  maj  be 
accurately  determined  as  guanidine  or  quinine 
salt,  and  quinine  lactate  may  be  separated  from 
quinine  propionate  and  butyrate  owing  to  its 
much  smaller  soluhility  in  carbon  tetrachloride. 
Lactic  acid  can  be  quantitatively  converted  into 
ethyl  ester,  and  in  this  form  separated  bj  fractional 
distillation  from  the  eaters  of  acetic  and  formic 
acids,  which  boil  at  much  lower  temperatures,  and 
from  those  of  citric  and  tartaric  acids  which  boil 
at   much  higher  temperatures.     The  following  is 

an  outline  of  procedure,  based  on  these  facts,  bj 
which  the  authors  succeeded  in  separating  lacti 

acid  (about  0-1  grin,  (from  equal  or  si  nailer  amounts 
of  formic,  acetic,  propionic,  butyric,  and  citric 
acids,  and  recovering  it  as  quinine  salt  with  a  loss 
of  less  than  4%  as  a  rule.  The  mixed  acids. 
suspended  in  vaseline  at  100° — llll  C.  in  a  small 
Wurtz  flask  connected  with  a  condenser,  were 
esterifled  by  vapours  of  absolute  alcohol  con- 
taining dry  hydrochloric  acid,  with  zinc  chloride 
as  second  catalyst.  From  the  distillate,  con- 
taining  ethyl  formate,  acetate,  lactate,  propionate, 
and  butyrate,  the  first,  two  were  completely  and 
the  last  two  partially  removed  by  distillation 
with  use  of  a  llempel  column  filled  with  glass 
beads.  The  residue  containing  ethyl  lactate  with 
some  propionate  and  butyrate.  was  freed  from 
hydrochloric  acid  by  means  of  silver  carbonate, 
the  esters  were  hydrolysed  by  barium  hydroxide, 
and  after  the  excess  of  the  latter  had  been  removed 
as  carbonate  the  filtered  liquid  was  evaporated  to 
dryness  and  the  mixed  barium  salts  were  quant  ita- 
tively  decomposed  by  quinine  sulphate.  After 
filtration  from  barium  sulphate  the  solution  was 
freed  from  water  by  distillation  with  alcohol  under 
1")  mm.  pressure.  The  quinine  propionate  and 
butyrate  were  extracted  from  the  residue  with 
carbon  tetrachloride,  and  the  lactate  was  dis- 
solved in  chloroform,  the  solution  filtered,  and 
evaporated  to  dryness,  and  the  residue  dried  in 
vacuo  at  75°  C.  and  weighed. — J.  H.  L. 

Volatile  fatty   acids;     New    method    of   steam    dis- 

filiation  for  the  determination  of including 

a  series  of  colorimetric  qualitative  reactions  for 
their  identification,  D.C.Dyer.  J.  Biol.  Chem., 
1917,  28,  445—473. 
In  the  steam  distillation  method  described,  the 
volume  of  the  solution  from  which  the  acids  are 
distilled  is  maintained  constant  at  150  c.c.  through- 
out the  distillation.  Under  these  circumstances, 
the  distilling  constants  (proportions  distilling  over 
in  BUCCeeding  fractions)  are  indicated  by  straight 
lines  when  plotted  on  a  simple  logarithmic  chart. 
whilst  the  distilling  variables  of  mixtures  of  these 

acids  are  indicated  on  the  same  chart  by  curved 
lines.  With  neighbouring  acids  the  curves  are 
very  flat,  and  the  further  the  acids  comprising  the 
mixture  are  removed  from  each  other  (in  the  series), 
the  greater  «vill  be  the  curvature  of  the  graph- 

The  lowest   acid  of  the  series  in  a  mixture  may   be 

identified  with  certainty,  since  the  line  repre- 
senting the  distilling  constant  will  eventual^  reach 

a  point  where  it  will  begin  to  run  parallel  to  some 
straight    line    on    t hi-    chart    which   represents  that 

acid.  This  same  point  indicates  when-  the  other 
a<  id  of  the  mixture  has  run  out,  and  the  probable 
nature  of  this  second  arid  may  be  found  by  refer- 
ence to  a  table  which  is  given.  The  qualitative 
described  for  He-  identification  of  the  volatile 
acids  depend  on  the  different  solubilities  of  the 

iron  and  copper  salts  of  the  acids  in  amy]  alcohol. 

ether,  and  petroleum  spirit. — W.P.S. 


Volatile    fatty    acids  ;      Duelniix's    method    for    the 

estimation    of .     F.    \Y.    J.    Boekhoul    and 

.1.  J.  0.  de  Vries.  Cent*.  Bakt.  Par.,  1916,  ii. 
46,  505—513.     -I.  Chem.  Soc,  1017,  112,  ii..  50. 

Tin:  authors  ha \  c  investigated  Duclaux's  method 
(Ann.  de  I'Inst.  Pasteur,  1895),  and   confirm  the 

figures  given   in    lus  (aides  for  formic,  acetic,  and 

propionic  acids  ;   in  the  case  of  butyric  and  valeric 

acids,  t  he  results  obtained  were  somewhat  different 

from  tho.se  recorded  by  Duclaux.  It  is  shown 
that  if  the  differences  between  the  quantities  of 

acid  found  in  each  successive  fraction  of  the  dis- 
tillate are  calculated  into  percentages  of  the  acid 
remaining  in  the  Bask  at  the  i  ommencemenl  of  the 

distillation    oi    each    fraction    (this    quantity    of 

residual  acid  being  lirst  calculated  into  110  C.C. 
of  t  he  solnt  ion  I,  a  constant  number  is  obtained  for 
each  fraction  and  is  the  same  for  each  individual 
acid.  This  number  is  :;•">  for  formic-  acid,  .")!)  for 
aceti.  acid,  1 1  '8  for  propionic  acid,  lo-l  for  but  >  ric 
acid,  and  26-0  tor  valeric  acid.  This  method  may 
be  applied  to  the  analysis  of  mixtures  of  the  acids. 

\Orgiiuic]  acids  ;  Identification  of .    E.  E.  Reid. 

.1.   \in.-r.  Chem,  Soc,  1917,  39,  121   -136. 

Tin:  preparation  of  p-nitrobenzyl  esters  is  sug- 
gested as  a  means  of  characterising  organic  acids. 

'flu-  author  des.  ribee  the  pr.-parat  ion  of  a  number 
from  alkali  salts  of  the  acids  and  /i-nitioheii/.yl 
bromide  [e.g.,  about  1  grm.  of  each  in  the  case  of 
monobasic  acids)  by  boiling  for  \ — 2  hours  in  just 
sufficient  i;:>"„  alcohol  to  dissolve  the  reacting 
substances.  The  melting  points  of  the  esters  were 
determined  after  systematic  recrystallisation  from 
dilute  alcohol.— J.  H.  Ii. 

Aldehydes;     Colour    reactions    of    aromatic . 

P.    Tooth.     Schweiz.    Apoth.    Zeit.,     1916,     54, 

:;77  -382.  .1.  chem.  Soc,  1017,  112.  ii.,  52. 
(Compare  Ilivussler,  Z.  anal.  Chem.,  1913,  53, 
363,  001.) 

Tin-:  condensation  of  aromatic  aldehydes  tvith 
sulphonated  aromatic  ammo-compounds  leads  to 

the  formation  of  characteristic-,  distinctly  coloured 
azomethines,    which    can    be    employed    in    the 

identification    of    aldehydes.      Aromatic-    aldehydes 

yield  more  distinct   colorations  with  naphthionic 

than  with  sulphanilic  acid;  in  most  cases,  the 
azomethine  separates  directly  on  cooling.  The 
test  is  performed  as  follows:  3 — 4  c.c.  of  an 
aqueous  solution  of  sodium  sulphanilato  or  naph- 
thionate  (Hi",,)  is  heated  in  a  porcelain  dish  on 
the  boiling-water  bath  ;  a  boiling  alcoholic  solution 
of  the  aldehyde  is  added,  which  causes  the  appear- 
ance of  a  pale  yellow  to  rod  coloration,  and  tin- 
solution  is  evaporated  to  < lo>  aess,  the  colour  gener- 
ally being  deepened  thereby.  Before  evaporation, 
a  few  drops  of  the  solution  are  removed,  diluted 
with  water,  cooled,  and  treated  with  a  few  drops 
of  dilute  sulphuric  acid  :  in  many  cases  the  colour 
is  deepened,  in  others  completely  changed.  Certain 
of  the  reaction  products,  particularly  those  derived 

from    nit  in-aldehydes.    are    sensitive    to     daylight. 

'I'll.-  products  obtained  from  substituted  aldehydes 

are   less  stabl.-. 

Mercuric  lactate  nml  its  aqut  mm  solutions  :  Stability 

of .      Preparation     oi    mi  runic    lactate.      M. 

Francois.     -I.  Pharm.  Chun.,  1017.  15,  :s:i-    U. 

Solutions  of  mercuric  lactate  undergo  spon- 
taneous reduction  on  keeping,  at  the  ordinary 
temperature,  with  formation  of  mercurous  lactate. 
n  id-  h  is  regarded  therapeutically  as  far  more  toxic 

than  the  mercuric  salt  ;  at  the  same  time,  free 
la.tic  acid,  acetaldehyde,  and  carbon  dioxide  are 
produced.  The  decomposition  is  more  rapid,  t  he 
In. lei  tie-  concentration  of  the  salt  and.  whereas 
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in  a  01%  solution  only   125%  of    the  mercuric 
lactate  present  suffered  decomposition  in  3  months. 
in  a   1-0%  solution  11-52%  had  been  reduced  in 
the  same  time.     It  is  therefore  not  permissible  to 
prepare    the    medicinal     0-1%     solution    by    the 
dilution  of  a   concentrated  stock  solution  of  the 
salt.     In   the  presence  of  an  excess  of  mercuric 
oxide,  the  decomposition  of  mercuric  lactate  in- 
comes extremely  rapid,  even  in  the  case  of  highly 
dilute  solutions.     On  the  other  hand,   crystalline 
mercuric  lactate  is  perfectly  stable,  and  the  solid 
salt  may  be  kept  apparently  indefinitely.     The  de- 
composition of  the  solutions  may  be  "determined 
by    precipitating    the    mercurous    compound    by 
sodium    chloride,    collecting    the     precipitate    of 
mercurous    chloride,    drying,    and    weighing.     To 
prepare  men  uric  lactate,  100  grms.  of  lactic  acid 
is  diluted  with  100   c.c.  of  water,  a  little  pumice 
added,  and  the  solution  boiled  until  ISO  grms.  of 
water  has  evaporated.     The  anhydrides  are  there- 
by hydrolysed  and  the  solution,  after  cooling,  is 
treated  with  105  grms.  of  yellow  mercuric  oxide. 
added   in   small  portions.      After   standing  some 
time,    with    frequent    agitation,    the    solution    is 
filtered  and  the  filtrate  placed  in  shallow  dishes 
to  a  depth  of  1  cm.     Crystallisation  is  started  by 
adding   a    crystal   and    rubbing  ;     the    crystalline 
mass  is  broken  up  every  day  until  the  liquid  has 
evaporated.     The    crude    salt,    containing    traces 
of    mercurous   lactate,    is    washed    by   trituration 
of  50  grm.  portions  with  10  c.c.  of  water,  draining. 
and  rinsing  with  two  portions  of  5  c.c.  each  of 
water.     Mercurous   lactate   may    be   prepared    by 
heating  together  100  grms.  of  lactic  acid,  400  of 
water,  and   100  of  mercuric  oxide  on  the  boiling 
water-bath   for   1J  hours,  filtering,  and  digesting 
the    filtrate    at    100°  O.    for    8—10    hours.       The 
deposit  of  sparingly  soluble  mercurous  lactate  is 
filtered  off  after  standing  all  night,  and  the  digestion 
is  repeated  daily  with  the  filtrate  until  the  whole 
of  the  mercuric  lactate  has  been  reduced  to  the 
mercurous  salt. — J.  F.  B. 

Glycerin  for  medicinal  purposes. 

On  February  12th  the  Ministry  of  Munitions 
issued  a  memorandum  in  the  following  terms  as 
to  restrictions  in  the  use  of  medicinal  glycerin  : — 

The  Ministry  of  Munitions  announces  that  owing 
to  additional  demands  for  glycerin  for  war  pur- 
posas.  it  has  become  necessary  to  place  further 
restrictions  on  the  issue  of  medicinal  glycerin,  and 
that  supplies  in  future  will  be  reserved  for  the 
manufacture  of  the  preparations  of  the  British 
Pharmacopoeia  and  for  such  uses  of  special  impor- 
t  nee  as  may  be  sanctioned  by  the  Ministry  of 
Munitions.  Those  supplies  will,  however,  be 
small,  and  must  be  used  with  the  utmost  economy. 

Applications  for  permit  to  obtain  supplies  shouid 
!"•  addressed  to : — The  Director  of  Propellant 
Supplies,  32,  Old  Queen  Street,  Westminster.  S.W., 
and  should  give  the  following  particulars  :  1. 
Quantity  applied  for.  2.  Stock  of  glycerin  held. 
3.  Purpose  for  which  supply  is  required.  (In 
case  of  extra  British  Pharmacopoeia  preparations 
formula;  should  be  given.)  4.  Applicant's  average 
yearly  consumption  of  glycerin  for  abovf  purposes. 
5.  Name  and  address  of  proposed  suppliers. 

The  medical  profession  have  been  informed  of 
the  need  for  economy  in  prescribing  glycerin,  and 
it  is  anticipated  that  the  requirements  for  dispens- 
ing will  be  greatly  reduced.  The  stocks  of  glycerin 
in  the  hands  of  pharmacists  should  be  sufficient 
to  meet  these  reduced  requirements,  and,  there- 
fore, no  glyerin  will  be  issued  for  dispensing 
meantime.  The  surplus  stocks  held  by  pharniacisl  s 
and  all  stocks  held  by  retailers  who  are  not  in  a 
position  to  xise  them  for  those  restricted  purposes 
should  be  disposed  of  either  to  other  pharmacists 
who  are  short  of  stock  or  to  wholesale  houses  for 
making  B.P.  preparations. 


Ethyl  alcohol  in  dilute  solutions  (0-1  to  1-0%); 
Method  for  determination  of ,  and  Us  applica- 
tion to  urine.  Villedieu  and  Hebert.  J.  Pharin. 
Chim..   1917,   15,  41—44. 

Ethyl  alcohol  in  dilute  solutions  (01 — 1-0%) 
may  be  determined  by  conversion  into  iodoform, 
the  results  being  calibrated  by  determinations 
made  with  standard  alcohol  solutions  under 
identical  conditions.  100  c.c.  of  the  dilute  alcohol 
solution  is  mixed  with  10  c.c.  of  caustic  soda 
prepared  by  diluting  commercial  caustic  soda  lye 
(sp.  gr.  1-35)  with  an  equal  volume  of  water. 
This  mixture  is  treated  gradually  with  iodine 
solution  (105  grms.  of  iodine  and  108  of  potassium 
iodide  per  litre)  until  a  coloration  indicates  an 
excess  of  iodine.  The  solution  is  allowed  to  stand 
for  3  hours,  a  few  drops  more  of  iodine  are  added 
to  restore  the  colour,  and  the  liquid  is  left  for  18 
hours  in  a  cool  place.  After  crystallisation  of  the 
iodoform,  if  necessary  by  rubbing  and  allowing  to 
stand  for  a  longer  time,  the  deposit  is  collected  on 
a  filter,  washed  with  cold  water,  dried  on  blotting- 
paper,  and  placed  together  with  the  filter  in  30  c.c. 
i>f  alcoholic  potassium  hydroxide  with  which  it  is 
boiled  for  20  mins.  The  iodoform  is  converted 
into  potassium  iodide  which  is  determined,  after 
acidification  with  nitric  acid,  by  the  addition  of 
20  c.c.  of  AT/ 100  silver  nitrate  solution  and  titration 
of  the  excess  with  Ar/100  thiocyanate.  The  results 
of  determinations  made  with  standard  solutions 
of  alcohol,  expressed  in  terms  of  c.c.  of  N/100 
silver  solution  consumed  =y,  may  be  plotted  in 
the  form  of  a  straight  line  represented  by  an 
equation  of  the  form  of  y=ax-\-b  where  ar=the 
percentage  of  alcohol  by  vol.,  a  ^7-50  and  6  =1-25. 

y 1>25 

Hence    x  =  "  ^  ."■    .    In   applying   the  method  to 

the  determination  of  alcohol  in  urine,  200  c.c.  of 
the  sample  is  distilled  with  1  c.c.  of  phosphoric 
acid  and  the  test  carried  out  on  the  first  100  c.c. 
of  distillate.  The  liquid  to  be  tested  must  not 
reduce  Fehling's  solution  nor  produce  a  colour 
with  Schiff's  reagent  :  the  absence  of  acetone 
should  also  be  verified  by  Legal's  or  Deniges'  test. 

—J.  F.  B. 

Determination    oi    amino-acid    nitrogen     i)i    blood. 
Bock.     See  XIXa. 

Determination  of  total  nitrogen.  Accurate  method  of 
estimating  ammonia  volumetrically  after  destruction 
of  organic  mutter  in  presence,  of  mercury.  Justin- 
Mueller.    See  XXIII. 


Patents. 
Hydrogen  peroxide  ;   Stable  product  containing  ■ 


and  method  of  making  the  same.  F.  W.  Weber, 
Perth  Amboy,  N.J.,  Assignor  to  The  Roessler 
and  Hasslacher  Chemical  Co.,  New  York.  U.S. 
Pat.  1,210,570,  Jan.  2,  1917.  Date  of  appl,, 
May  8,   1915. 

A  stable  solid  product  containing  urea,,  hydrogen 
peroxide,  and  hippuric  acid  is  obtained  by  dis- 
solving hippuric  acid  in  a  solution  of  urea,  evapor- 
ating the  solution  to  dryness,  adding  the  residue 
to  hydrogen  peroxide,  and  separating  the  resulting 
crystals. — T.  H.  B. 

Hog  cholera;    Process  of  manufacturing  a  vaccine 

for  the  prevention  of anil  product  therefrom. 

C.  W.  Duval,  Assignor  to  M.  J.  Couret,  New 
Orleans,  La.  U.S.  Pat.  1,210,053.  Dee.  26.  1916. 
Date  of  appl.,  Mar.  22,  1916. 

A  vaccine  product  for  the  prevention  of  hog 
cholera  is  produced  by  removing  from  an  infected 
hog  parts  containing  the  virulent  virus,  desiccating 
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and  powdering  the  mass,  attenuating  the  virus  of 
the  powder,  mixing  it.  while  suspended  in  sterile 
water,  with  desiccated  and  powdered  inactivated 
antitoxic  serum,  and  sensitising  it.     F.  Sp. 

Medicinal  compound.  [Triglyceridi  o)  ricinoleic 
ozonide.']  W.  .1 .  Knox,  (ssigni  i  to  General 
Research  Laboratories,  New  'S  >  -i  k .  i  .8.  Pat. 
1,210,919,  Jan.  2.1917.  Date  of  appl.,  July  30,191  I. 

The   toxic    property    of   the   ricin  constituenl    ol 

tot  oil   is  destroyed    bj    treating  the  oil   with 

ozone,  forming  the  ozonide  oi  ii<  inoleic  triglyc  eride. 

P.  Sp. 


'a!   oils ;    Extracting 


E. 


J.  Sheehan, 
Assignor  to  W.  S.  McCav.  Pasadena.  Pal.  I  .S. 
Pat.  1,211,969,  Jan.  9,  1917.  Date  <>f  appl., 
Feb.  8,  1915. 

I.  --i:\tiai.  oil  is  extracted  from  n  material  con- 
taining it  by  rupturing  the.  oil-bearing  culls  and 
extracting  the  oil  from  them  with  a  solvent 
obtained  by  distilling  and  condensing  the  volatile 
constituents  of  an  essentia]  oil  of  the  same  character. 
The  material  is  then  drained,  and  subjected  to  the 
action  of  heated  vapours  to  remove  the  remaining 
solvent  and  essential  oil.  The  vapours  are  con- 
densed, and  the  essential  oil  is  separated  and 
combined  with  the  solution  obtained  by  the 
extraction  .md  with  the  non-volatile  residue  of  the 
oil  from  which  the  soh  ent  was  obtained.— F.  Sp. 
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Patent. 

Photographic     developers;     Renewal     of .     K. 

Pape,  Danzig-Neufahrwassor.    Ger.  Pat.  295,236, 
Mar.  11,  1916. 


THE  activity  of  used  or  stale  developer  is  renewed 
by  treatment  with  an  alkali  or  alkali  carbonate. 

— B.  V.  S. 


XXII.— EXPLOSIVES  ;  MATCHES. 

Patents. 

Guncotlon  and  similar  products  ;  Washing  device  for 

.     H.     Jakob,     Ebenhauseii,     Assignor    to 

Selwig  und  Lange,  Brunswick,  Germany.  U.S. 
Pat.  1,211,460,  Jan.  9,  1917.  Date  of  appl., 
Apr.  1,  1916. 

« •  i  NCOTTON  is  washed  by  passing  it  along  a  con- 
veying tube  into  which,  in  two  different  places, 
u.der  is  supplied  tangentially  and  obliquely  down- 
wards in  the  direction  in  which  the  guncotton  is 
moving.  Between  the  two  water  inlets  is  a 
chamber  provided  with  a  perforated  wall  forming 
part  of  the  conveying  tube  ;  the  wash-water  passes 
through  the  perforations  to  a  drainage  pipe  out- 
side. -   F.  Se. 

Nitro-starch  ■  Process  fur  the  manufacture  of . 

•S.  s.  Sadtler,  Springfield,  Pa.  D".S.  Pat. 
1,211,761,  Jan. 9,  PUT.  Date.,fappl.,.lan.31,1916. 

Staki  il  i-  treated  With  a  solution  of  caustic  soda 
'•  adapted  for  swelling  it  and  remoi  ing  impurities." 
It  is  then  washed,  treated  with  an  oxidising  agent 
capable  of   liberating  nascent  oxygen   to   remove 


further  impurities,  washed  again,  nitrated,  freed 
from  excess  of  acid,  and  boiled  in  the  presence  of 
a  small  amount  of  residual  acid. — F.  Sp. 

Solids  with   liquids  of  very   low  boiling  jioint   [e.g. 

liquid  oxygen  ) ;  A  pparatua  for  impregnating . 

L.Sieder,. Munich,  t.er.  Pat,  295,270,Mar.  23,1915. 

THE  apparatus  is  particularly  intended  for  soaking 
easily  oxidised  solids  with  liquid  oxygen  to  make 
explosive  cartridges.  It  consists  of  a  Dewar 
vessel,  closed  with  a  stopper  through  which 
passes  the  stem  of  a  tap  funnel  and  a  short  tube 
reaching  just  below  the  stopper.  By  applying 
pressure  through  the  latter,  liquid  can  be  forced 
up  from  the  Dewar  vessel  into  the  funnel  wherein 
the  material  to  bo  soaked  is  placed.  The  two 
tubes  may  be  combined  in  a  suitably  bored  double 
tap  which  controls  both  tubes  at   the  same  time. 

—11.  J.  II. 

Blasting  cartridge*.  W.  Wobcr,  Havingen,  Ger- 
many. Eng.  Pat.  9485,  Juno  29,  1915.  Addition 
to  Eng.  Pat.  8606.  June  10,  1915. 

See  U.S.  Pat,  1.157.270  of  1915  ;  this  J.,  1916.  276. 

Vacuum  muring  machine  for  substances  sensitive  to 
pressure  and  friction.   Ger.  Pat.  294,776.   See  I. 


XXIII.— ANALYSIS. 


in    the   presence    of 
Chem.-Zeit., 


Nickel  ;    Determination    of  - 

zinc     and     iron.     S.     Rothschild. 
1917,  41,  29—30. 

The  estimation  of  nickel  by  electrodeposition  from 
an  ammoniacal  solution  cannot  be  carried  out 
accurately  in  presence  of  zinc  or  manganese,  nor 
with  a  sodium  sulphite  solution,  when  cobalt  is 
presont.  It  was  found  that  precipitation  of  nickel 
sesquioxide  by  alkali  and  bromine  water  does  not 
serve  entirely  to  oxclude  zinc.  A  separation  can 
be  brought  about  by  dimethylglyoxime,  but  nickel 
precipitated  in  this  way  is  contaminated  by  iron 
if  this  is  present  in  the  solution.  This  contamin- 
ation by  iron  occurs  even  in  presence  of  a  larg» 
excess  of  citric  acid  and  was  found  to  be  duo  to 
adsorption.  To  overcome  these  objections  in  the 
estimation  of  nickel,  it  is  recommended  to  pre- 
cipitate with  dimethylglyoxime,  dissolve  the 
precipitate  in  nitric  acid,  heat  for  sovoral  minutes 
together  with  hydrogen  peroxide,  add  a  large 
excess  of  ammonia,  and  electrolyse  in  the  usual 
manner. — J.  N.  P. 


Nitrogen;    Determination   of  total- 


Accurate 
method  of  estimating  ammonia  volumetrically 
after  destruction  of  organic  matter  in  the  presence 
of  mercury.  F.Justin-Mueller.  Bull.  Sci.  Phar- 
macol., 1916,  23,  167 — 169.  J.  Chem.  Soc, 
1917,  112,  ii.,  39 — 10. 

WHEN  organic  substances  are  destroyed  in  the 
presence  of  mercury  according  to  Kjeld.dd's 
method,  a  portion  of  the  ammonia  remains  com- 
bined in  the  form  of  mercury  ammonium  com- 
pounds, and  is  not  estimated  by  the  method  of 
Roncheso  (this  .).,  1907,  S4  1  ).  LOW  results  are 
also  obtained  after  addition  of  sodium  sulphide  Of 

hypophosphite,  but,  according  to  tin-  author,  the 

results    are    accurate    when    potassium    arsenite    is 

us.cl  to  decompose  the  mercury-ammonium  com- 
pounds. The  estimation  is  performed  in  'he 
following  manner:  urine  (lit  cc)  is  heated  with 
concentrated  sulphuric  acid  (5  cc.)  and  mercurj 

(in.  II  I  grm.).  If  the  urine  contains  sugar  the 
quantity  of  acid  is  increased  in  the  ratio  of   10% 
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of  the  sugar  content.  As  soon  as  the  solution  be- 
comes colourless,  the  heating  is  discontinued,  the 
solution  cooled,  and  diluted  to  50  c.c.  with  water. 
Five  c.c.  of  the  dilute  solution  is  mixed  with 
10  c.c.  of  the  arsenite  solution  and  5  drops  of 
phenolphthalein,  and  neutralised  by  sodium 
hydroxide  (10%);  the  precipitate  is  allowed  to 
settle  for  a  few  seconds,  filtered,  the  residue  washed 
three  times  with  water,  and  the  ammonia  esti- 
mated in  the  filtrate  by  the  formaldehyde  method 
of  Ronche.se.  The  potassium  arsenite  solution  is 
prepared  by  dissolving  arsenious  oxide  (5  grms.) 
with  the  help  of  potassium  hydroxide  (11-20  grms.) 
or  N/1  potassium  hydroxide  (200  c.c.)  and  making 
up  the  solution  with  water  to  1000  c.c. 

Analysis   of  some  sites   and  finishes.     Lamb   and 
Harvey.     See  VI. 

Colloidal  graphite  in  oil.     Holds.     See  VII. 

Microchcmical  estimation  of  small  quantities  of 
platinum  in  presence  of  gold  and  silver.  Van 
Breukeleveen.     See  X. 

Analysis  of  Babbitt  metal  and  alloys  of  tin,  antimony, 
lead,  and  copper.     Hagmaier.     See  X. 

Examination  of  artificial  leather  and  leather  substi- 
tutes.    Lauffmann.     See  XV. 

Ferrification   in   soils.     [Determination   of   iron    in 
soils.]     Brown   and    Corson.     See  XVI. 

Determination    of    amino-acid    nitrogen    in    blood. 
Bock.     See  XIXa. 

Determination     of    small    quantities    of    iron    and 
alumina  [in  foods].     Berg.     See  XIXa. 

Search  for  typhoid  and  paratyphoid  bacilli  in 
faices  and  water.  Dienert  and  Mathieu.  See 
XIXb. 

Celorimclric  method  for  determining  carbon  dioxide 
in  air.     Higgins  and  Marriott.     See  XIXb. 

Neio  method  for  the  estimation  of  nicotine  in  tobacco. 
Tingle    and    Ferguson.     See  XX. 

Chemical  and  physiological  detection  of  several 
alkaloids  in  the  same  solution.  Philippi.  See 
XX. 

Content  of  suprarenin  [adrenaline]  in  ordinary  com- 
mercial preparations,  and  methods  of  estimation. 
Johannessohn.     See  XX. 

Reactions    of    uriitropine    [hexamethylenetetramine]. 
Carles.     See  XX. 

"Bromine  and.  iodine  compounds  of  hctm-nwlhvlene- 
tetr amine.  [Determination  of  hexamelhylene 
tetramine.]    Sugiura  and  Falk.    See  XX. 

Fractionation     of    the    phosphotungstic    acid    pre- 
cipitate    with     acetone    in    the    preparation    of 
vilamine  from  yeast.     Funk.     See  XX. 

Impure  picric  acid  as  a  source  of  error  in  creatine 
and  creatinine  determinations.  Folin  and  Doisv. 
Sec  XX. 

0 

Identification  and  determination  of  lactic  acid  hi 
biological  products.   Phelps  and  Palmer.   See  XX. 


New  method  ot  steam  distillation  for  the  determination 
of  volatile  fatty  acids,  including  a  series  of  colori- 
metric  qualitative  reactions  for  their  identification. 
Dyer.     See  XX. 

Duclaux's    method    for    the    estimation    of    volatile 
fatty  acids.     De  Vries.     See  XX. 

Identification  of  [organic]  acids.    Reid.    See  XX. 

Colour   reactions   of   aromatic   aldehydes.       Pooth. 
See  XX. 

Determination  of  alcohol  in  dilute  solutions  (01- 
10°,,).  and  its  application  to  urine.  Villedieu 
and  Hebert.     See  XX. 

Patents. 

Thermo-electric  eouple.  W.  H.  Bristol,  Assignor  to 
The  Bristol  Co.,  Waterburv,  Conn.  Re-issue 
14,243,  Jan.  9.  1917,  of  U.S.  Pat.  811,819,  Feb.  6. 
1906.     Date  of  appl.,  Apr.  1.  1910. 

In  a  thermo-electric  couple,  with  its  hot  and  cold 
ends  separable,  the  cold  junction  is  mounted 
permanently  at  a  point  not  substantially  affected 
by  variations  in  the  temperature  to  be  measured. 
The  hot  section  may  be  mounted  directly  on  the 
cold  one. — A.  B.  S. 

Pyrometer.  J.  W.  Weitzenkorn,  Assignor  to  Gibb 
'Instrument  Co.,  Pittsburgh,  Pa.  U.S.  Pat. 
l,209,915,Dec.26,1910.Date  of  appl..Mar.24,1916. 

A  coloured  illuminated  surface  for  comparison 
with  the  colour  of  heated  metal  at  various  tem- 
peratures is  formed  by  superposing  two  t  ranslucent 
films,  one  fixed  and  of  orange  colour  and  the  other 
movable  and  having  a  diffused  black  surface  of 
varying  intensity.  A  lamp  is  provided  to  ilium 
inate  the  films  with  white  light.  — W.  F.  F. 

Pyrometers    for    metallurgical    and    like    operations. 
Eng.  Pat.   103.048.     See  X. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Organic  compounds;  Relation  between  the  chemical 
constitution  of and  Ihcir  capacity  to  coagu- 
late acid  gold  hydrosols.  J.  A.  Gann.  Koll. 
Chem.  Beihefte.  1910.  8,  251— 29S.  J.  Chem. 
Soc,  1917,  112,  ii.,  21—22. 

The  coagulating  capacity  of  a  large  number  of 
substances  has  been  examined  by  measuring  the 
"gold  number"  (Zsigmondy.  this  J.,  1902,  192), 
the  substances  investigated  including  albumoses, 
peptones,  polypeptides,  dyes,  alkaloids,  amines, 
and  various  heterocyclic  compounds.  The  re- 
sults obtained  show  that  the  coagulating  capacity 
of  these  nitrogen  compounds  depends  on  the  pre- 
sence of  basic,  nitrogen  groups,  but  that,  apart 
from  this,  it  varies  considerably  with  the  con- 
stitution of  the  substance,  The  auxochromic 
hydroxyl  group  increases  the  activity,  although  its 
effect  is  less  marked  than  that  of  the  amino-gKrap. 
Certain  configiirations,  such  as  those  peculiar  to 
the  azines,  thioazines,  oxazines,  and  acridine 
derivatives  also  increase  the  coagulating  activity, 
whilst  chromophoric  groups  have  the  opposite 
effect,  and  this  is  the  more  pronounced  tin-  mori 
strongly  acid  the  chromophoric  group  is.  The 
less  active  a  substance  is  found  to  l"-.  tin-  greater 
is  the  effect  which  is  produced  by  the  introduction 
of  anew  group.  With  certain  exceptions,  the  gold 
number  for  a  particular  substance  is  almost  inde- 


240 


TRADE  REPORT.     BOOKS   RECEIVED. 


[Fell.  28,  1917. 


pendent  of  the  concentration  of  the  coagulant. 
It  varies,  however,  to  some  extent  with  the  degri  e 
of  dispersil  y.  the  concentration,  and  the  acid  it  y  or 
alkalinity  of  the'  gold  s< 'hit inn.  The  coagulation 
process  is  in  mosl  rases  to  be  regarded  as  broughl 
about  by  ions,  although  in  the  case  of  the  albumins 
it  may  be  due  to  the  mutual  interaction  of  oppo- 
sitely charged  colloidal  particles.  The  behaviour 
df  gelatin  shows  that  it  may  acl  either  as  a  pro- 
tective colloid  or  as  a  coagulant,  and  the  actual 
results  which  have  been  obtained  with  (his  sub- 
stani  ••  are  discussed  in  detail  with  special  reference 
i"  its  amphoteric  i  hara<  ter. 


Trade  Report. 

Prohibited  r.r/iorts. 

By  virtue  of  Orders  in  Council,  dated  Feb.  2nd 
and  19th,  exportation  of  the  following  from 
the  United  Kingdom  to  all  destinations  is  pro- 
hihit  I'd  :  Bones  in  any  form  and  bone  ash  ;  anthra- 
cene oil,  creosote,  creosote  oils  (except  wood  tar 
oil),  green  oil,  and  mixtures  and  preparations  con- 
taining these;  zinc  oxide;  pianos;  compound 
and  organic  manures:  apatites,  phosphates  of 
lime  and  alumina ;  zinc  dust  ;  albumen  ;  gas 
carbon;  casein  and  its  preparations;  acetic 
anhydride  ;  potash,  muriate,  nitrate,  sulphate,  and 

crude  mammal  potash  salts,  ami  mixtures  contain- 
big  any  of  tlie.se  substances;  dextrin;  glucose; 
tantalum,  tantalum  alloys  and  ores  containing 
tantalum  ;  coconut  oil,  cotton  seed  oil,  ground 
nut  oil,  and  palm  kernel  oil;  oleomargarine;  lard 
and  imitation  lard  ;  malt;  malt  sugar;  margarine; 
extract  of  meat  ;    starch;    refined  tallow. 

Exportation  of  the  following  is  prohibited  to  all 
destinations  abroad  other  than  ports  and  destina- 
tions in  British  Possessions  and  Protectorates: — 
Potash  salts  and  mixtures  containing  such  salts, 
not  otherwise  prohibited  ;  all  animal  and  vegetable 
fats  and  oils  (not  including  essential  oils),  and 
articles  and  mixtures  containing  these,  not  other- 
wise prohibited;  goods  made  wholly  or  partly  of 
rubber,  gutta-percha,  or  balata. 


Books  Received. 

Standard  Methods  of  Gas  Testing.  U.S. 
Bureau  of  Standards,  Circular  No.  48.  Second 
Edition.  Government  Printing  OH  ice,  Wash- 
ington. 202  pages,  10x7  in.  Price  10  nuts. 
(See  this  J..  1915,  201.) 

Health  Chnskrx  vtion  at  Steel  Mills.  By 
J.  A.  Wat  kins.  U.S.  Bureau  of  Mines,  Technical 
Paper  102.  Government  Printing  Office,  Wash- 
ington.    3(5  pages,  9  x5f  in.     Price  5  cents.* 

A  semes  of  suggestions  in  regard  to  eliminating 
unhealthful  conditions  in  steel  mills. 

Safe  Practice  at  Blast  Pi-knacks,  iu  k.  h. 
Willcox.  U.S.  Bureau  of  Mines.  Technical 
Paper  136.  Government  Printing  Office, 
Washington.  73  pages,  0x5}  in.  Price  20 
cents.* 

This  paper,    which   is   described   as   "a    manual 

for  foremen  and  men."  gives  an  account  of  the 
dangers  of  the  different  kinds  of  work  abi  ul  blast- 
furnaces, pointing  out  how  the  risk  of  accident 
may  he  lessened  or  avoided.  Suggestions  on 
methods  of  organising  and  conducting  "safety 
work  "  are  included.  Tho  pamphlet  contains  43 
illustrations. 


IMiLitoRouND  Wastes  in  On.  and  <e\s  Fields 
and  Methods  of  Prevention.  By  W.  i\ 
Mi  Murray  and  J.  O.  Lewis.  U.S.  Bureau  of 
Mines,  Technical  Paper  130.  Government 
Printing  Office,  Washington.  28  pages,  9x5} 
in.     Price  5  cents.* 

A  DISCUSSION  of  the  method,  of  avoiding  waste  in 
oil  and  gas  fields  due  to  dissipation  into  other 
strata,  invasion  Of  wal  ir,  use  of  improper  methods 

of  drilling  or  recovery,  etc. 

Ore  Sampling  Conditions  in  the  West.  By 
T.  R.  Woodbridge.  U.S.  Bureau  of  Mines. 
Technical  Paper  8(1.  (iovernment  Printing 
Office,  Washington.  9(5  pages,  9x5}  in.  Price 
15  cents.* 

A  description  of  the  methods  employed  in 
sampling  ores  in  the  Western  part  of  the  United 
States,  prepared  in  the  hope  of  improving  and 
ultimately  standardising  the  methods  in  use. 

Methods  op  Sampling  Delivered  Coal,  and 
Specifications  for  the  Purchase  of  Coal 
for  the  Government.  By  G.  S.  Pope.  U.S. 
Bureau  of  Mine-',  Bulletin  1  Hi.  (iovernment 
Printing  office.  Washington,  til  pages, 9  x 5J  in. 
Price  15  cents.* 

A  revision  of  Bureau  of  Mines  Bulletin  63  on 
the  same  subject. 

The  History  and  Development  of  Gold 
Dredging  in  Montana.  By  H  Jennings. 
With  a  chapter  on  placer-mining  methods  and 
operating  costs,  by  C.  Janin.  U.S.  Bureau  of 
Mines,  Bulletin  121.  Government  Printing 
Office,  Washington.  (53  pages,  9  x5}  in.  Price 
30  cents.* 

These  papers  were  read  at  the  Second  Pan- 
American  Scientific  Congress  held]  in  Washing- 
ton, Dec.  27,  1915,  to  Jan.  8,  1916.  The  bulletin 
contains  30  illustrations. 

The  Technology  of  Marble  Quarrying.  By 
O.  Bowles.  U.S.  Bureau  of  Mines,  Bulletin  106. 
Government  Printing  Office,  Washington,  174 
pages,  9  x  5f  in.     Price  30  cents.* 

A  fully  illustrated  description  is  given  of  the 
most  efficient  and  economical  methods  now  in  use 
for  producing  and  preparing  marble. 

Larkspur  Poisoning  of  Live  Stock.  By  C.  D. 
Marsh,  A.  B.  Clawson,  and  II.  Marsh.  U.S. 
Dept.  of  Agriculture,  Bulletin  365.  Govern- 
ment Printing  Office.  Washington.  01  pages, 
9  >;5|  in.     Price  25  cents.* 

An  account  of  experiments  carried  out  for  three 
years  in  Colorado.  Larkspur  was  found  to  be 
poisonous  to  horses  and  cattle,  hut  not  to  sheep  ; 
horses  in  pasture  or  on  the  range  do  not  eat  suffi- 
cient to  produce  ill-effects,  however,  so  that 
losses  of  stock  from  larkspur  poisoning  arc  confined 
to  cattle. 

Production    op    Explosives    in    the    I  nited 

Stmts  DURING  1915.  By  A.  11.  Fay.  U.S. 
Bureau  of  Mines,  Tech.  Paper  159.  (iovern- 
ment. Printing  Office.  Washington.  :_' I  pages. 
9x5}  in.      Price  6  cents.* 

Fuo  kis  are  given  showing  the  amount  of  ex- 
plosives, excluding  exports,  produced  in  the 
United  States  in  1915.  Notes  on  coal-mine 
accidents  due  to  explosives,  and  lists  of  permissible 
explosives,  lamps,  and  motors  tested  prior  to  May. 
1,  1916.  are  included. 


•  A  certain  number  of  these  publications  oin  bo  obtalnod  tree 
on  application  to  the   resi"rtiw  <;.>vt  rnmrnt   Departments. 

Ipthecaseol  the  D  5  Government  publications,  when  this  supply 
Is  exhausted  copies  can  be  obtained  at  tho  prices  mentioneil  from 
the  Superintendent  of  Documents,  Washington,  D.C.,   U.S.A. 
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Official  Notices. 


REPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 

-The  first  volume  of  these  reports  will  be  issued 
at  the  end  of  this  month.  The  manuscript  of  some 
of  the  sections  not  having  come  to  hand,  the 
volume  will  not  lie  as  comprehensive  as  was  at  first 
proposed,  but  it  was  decided  to  present  an  incom- 
plete volume  rather  than  delay  publication  any 
further. 


CROSS  AND  BEVAN  ESSAY  PRIZE  OF  £20 
AND  LATHAM  RESEARCH  GRANT  OF  £300. 

The  Council  have  pleasure  in  announcing  that 
a  gift  of  £20  has  been  made  by  Messrs.  Cross  and 
Be  van  as  a  prize  for  an  essay  on  "  The  Inter- 
connection of  Economic  Botany  and  Chemical 
Industry." 

A  further  sum  of  £300  has  also  been  presented  by 
their  friend,  Mr.  T.  P.  Latham,  of  Weybridge, 
to  be  paid  in  three  annual  instalments  to  such  one 
of  the  competing  essayists  as  may  be  judged  to  be 
of  conspicuous  ability,  as  a  grant  towards  his 
expenses,  on  the  condition  that  he  apply  himself, 
during  three  years,  to  research  of  approved 
character  on  a  subject  cognate  with  that  dis- 
cussed in  his  essay. 

The  immediate  object  of  the  donors  is  to  promote 
the  study  of  economic  botany  with  special  refer- 
ence to  its  bearing  on  chemical  industry,  giving 
the  widest  possible  interpretation  of  the  relation- 
ship. 

They  desire,  under  the  auspices  of  the  Society, 
to  assist  in  forming  public  opinion  in  this  direction 
and  to  discover  and  further  the  career  of  a  student 
of  promise  who  may  wish  to  devote  himself  to 
work  in  such  a  field. 

The  Essay  Prize  will  be  open  to  all  members 
of  the  Society  who  are  British  subjects.  The 
Research  Grant  will  be  limited  to  competitors 
under  25  years  of  age  at  the  time  of  sending  in  the 
essay. 

Essays  are  to  be  submitted  to  the  Council  of  the 
Society  not  later  than  the  close  of  the  year  1917. 
The  awards  will  be  made  promptly.  Neither  the 
prize  nor  the  first  grant  will  be  given  unless  the 
essayist  or  essayists  shall  be  deemed  to  have  real 
merit.  The  Latham  Research  Student  will  be 
required  to  submit  a  report  at  the  close  of  each 
year,  to  satisfy  the  Council  that  he  has  made  and 
is  likely  to  make  proper  use  of  the  grant. 


Edinburgh  Section. 


Meeting  held  at  Edinburgh  on  Tuesday,  February 
13/*,  1917. 


PROF.    JAMES    W.U.KEK    IX    THE    CHAIR. 

WIREDRAWING 

BY    A.    T.    ADAM. 

That  wire  is  not  a  purely  modern  product  is 
evident  from  the  frequent  mention  of  it  in  ancient 
writings.  The  earliest  record  dates  as  far  back 
as  1700  B.C.  Gold  wire  is  mentioned  in  the  39th 
Chapter  of  Exodus  as  having  been  used  to  decorate 
the  holy  garments  of  Aaron.  We  find  reference 
to  it  also  in  Homer  and  Plinv.     Metal  heads  with 


imitation  hair  made  of  wire  were  recovered  from 
the  ruins  of  Herculaneum.  Wire  ropes  also  were 
not  unknown  to  the  ancients.  The  excavations 
at  Pompeii  brought  to  light  a  piece  of  bronze  wire 
rope  nearly  15  feet  long  and  about  1  inch  in  cir- 
cumference. This  rope  is  now  in  the  Museo 
Borbonio  at  Naples.  It  consists  of  three  strands 
laid  spirally  together,  eacli  strand  being  made  up 
of  15  wires  twisted  together.  Its  construction 
does  not  therefore  differ  greatly  from  that  of 
wire  ropes  made  to-day.  It  would  seem,  however, 
that  these  early  specimens  of  wire  were  made  by 
hammering  metal  {i.e.  gold,  silver,  and  bronze) 
into  thin  sheets  and  cutting  these  into  fine  threads. 
The  first  mention  of  wire  drawing  occurs  in  the 
"  History  of  Augsburg,"  dated  1351.  and  in  the 
"  History  of  Nuremburg,"  dated  1360,  where 
we  find  the  word  "  Drahtzieher  "  (wire-drawer). 
We  hear  of  it  soon  after  in  France,  but  the  first 
mention  of  it  in  Britain  is  in  1565  when  a  Saxon, 
named  Christopher  Shultz,  and  Caleb  Bell  came 
over  with  a  number  of  foreigners,  under  the  per- 
mission granted  by  Queen  Elizabeth,  to  draw  wire 
through  drawing-plates  and  dig  for  metals. 
Caleb  Bell  had  charge  of  a  wire  mill  which  was 
driven  by  a  water  wheel  at  Holywell,  from  which 
mill  he  supplied  toilet  pins  to  Queen  Elizabeth. 

In  the  reign  of  Charles  I.  the  production  of 
wire  had  attained  considerable  proportions  and 
an  attempt  was  made  by  that  monarch  to  intro- 
duce protection  for  the  home  industry  by  pro- 
hibiting the  importation  of  foreign  wire. 

At  the  present  day  the  world's  output  of  wire 
is  enormous.  The  proportion  of  the  total  steel 
prodxict  of  the  United  States  of  America  absorbed 
in  the  manufacture  of  wire  rods  has  been  estimated 
at  no  less  than  20  per  cent.  Wire  in  all  shapes  and 
sizes  is  met  with  at  every  turn:  in  fences,  nets, 
telegraph  and  submarine  cable  wires,  railway  signal 
wires,  ropes,  springs,  pins,  needles,  bicycle  spokes, 
musical  instruments,  etc.,  etc. 

In  this  paper  we  are  dealing  chiefly  with  steel 
wire,  and  the  following  account  of  the  processes 
involved  in  manufacture,  has  reference  only  to 
this  commodity.  The  raw  material  of  the  wire 
mill  consists  ot  wire  rods  in  coils  which  are  obtained 
from  the  steel  "  ingot  "  and  "  billet  "  respectively 
by  hot-rolling.  It  is  difficult  to  define  clearly  a 
wire  rod,  because  plants  are  now  in  operation 
which  are  drawing  or  rolling  cold  bars  in  round, 
square,  or  hexagon,  etc.,  up  to  2£  inches  in  dia- 
meter at  least,  probably  more.  In  speaking  of  a 
wire  rod,  however,  one  generally  means  material 
which  has  been  rolled  hot  to  about  J  inch  dia- 
meter and  under. 

Before  the  rods  can  be  drawn  through  a  die 
they  must  be  freed  entirely  from  scale  or  oxide. 
It  is  extremely  important  that  every  particle  of 
scale  be  removed,  otherwise  the  hole  through 
which  the  wire  is  drawn  will  be  torn  out.  The 
rods  are  therefore  pickled  in  sulphuric  or  hydro- 
chloric acid.  The  strength  of  the  acid  used 
depends  on  the  conditions  of  working.  When  the 
coils  are  dipped  in  the  pickling  tank,  it  is  usual  to 
have  a  solution  containing  anything  from  2  to  8% 
of  free  acid,  in  which  case  the  operation  ot  cleaning 
takes  about  two  hours.  Slow  cleaning  is  almost 
essential  when  the  gauge  of  the  wire  is  small.  A 
strong  solution  can  be  used  when  the  gauge  is 
large  or  when  the  wire  is  drawn  through  the  bath 
continuously  instead  of  being  dipped  in  the  form 
of  a  coil.  The  process  of  pickling  may  be  hastened 
by  using  a  hot  bath.  The  acid  bath  works  best 
when  it  has  been  in  operation  a  few  days,  i.e..  when 
the  specific  gravity  has  been  increased  by  sulphate 
or  chloride  of  iron.     If  the  specific  gravity  be  too 
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high]  however,  the  cleaning  action  will  cease 
unless  heat  is  used.  1  have  round  the  percentage 
of  free  acid  in  a  spent  tank  as  high  as  in  a  freshly 
made  up  tank.  The  specific  gravitv  of  the  former 
was  L-28,  and  of  the  latter  L-03. 

Mechanical  means  have  been  tried  to  assist  the 
acid  in  cleaning  the  higher  class  wires,  hu1  withoul 
much  success.  This  is  unfortunate  because  acid 
is  apt  to  make  the  wire  brittle  unless  great  care  is 
taken  to  remove  it  completely.  When  all  the 
scale  has  been  removed  from  t  he  wire  it  is  thoroughly 
washed  with  water  from  a  hose.  The  cheaper 
qualities  of  wire  are  then  dipped  in  hot  lime  and 
dried,  but  with  the  higher  grade  wires,  which  have 
to  receive  several  passes  through  the  draw-plate 
without  annealing,  it  is  necessary  to  give  them  a 
water    coat.      This    is    done    by    keeping    the    coils 

continually  under  a  spray  ol  water  until  a  brown 
rust  is  formed  :  during  this  operation  the  wire 
must   not  be  allowed  to  become  dry.     The  wire 

is  limed  to  neutralise  any  acid  remaining  and  to 
prevent  corrosion.  The  coil  is  then  dried  in  a 
blueing  oven  at  100  ('.  where  the  last  traces  of 
acid  should  be  driven  off.  The  wire  is  then  ready 
for  cohl  drawing.  The  (leaning  operation  has 
to  be  performed  not  only  on  the  raw  wire  rod,  but 
on  the  drawn  wire,  each  time  it  lias  been  annealed 
to  facilitate  further  drawing. 

The  .leaned  wire  is  taken  to  the  wire-drawer's 
bench.  This  consists  of  a  series  of  drums,  techni- 
cally known  as  "  blocks,"  tapered  from  the 
bottom  upwards.  Each  block  revolves  on  a 
vertical  spindle  which  projects  through  the  top 
of  the  bench  and  all  are  driven  by  means  of  bevel 
wheels  from  one  horizontal  line  shaft  running 
beneath  the  bench.  Bach  block  can  be  started 
or  stopped  independently  without  stopping  the 
line  shaft.  One  end  of  the  wire  is  pointed  to  en- 
able it  to  be  put  through  the  die.  tin-  en,!  is  then 
gripped,  and  a  short  length  is  pulled  through.  The 
diameter  or  gauge  of  this  piece  is  accurately 
measured  before  starting.  If  correct  a  sufficient 
length  of  wire  is  pulled  through  to  go  round  the 
drum  or  block  which  is  at  present  out  of  gear. 
The  point  end  of  the  win'  is  gripped  in  a  vice  at 
Hi,-  top  of  the  block  which  is  then  dropped  into 
gear,  and  the  whole  coil  is  drawn  through  from  a 
swift  near  the  bench.  The  reduction  effected 
at  each  pass  through  t  lie  die  varies  from  ."■",,  I"  liO  ",, 
of  the  diameter  according  to  the  nature  .,1  the 
material.  The  draw-plat  es  are  made  from  the 
so-called  "self  hardening  steels."  i.t..  steels 
which  do  not  require  to  be  tempered,  but  harden 
when  cooled  in  air.  They  contain  a  high  per- 
centage of  carbon  (about  2%).  Sum,-  of  the  alloy 
steels  are  used  nowadays  for  draw-plates  of 
special  make  :  for  example,  one  well-known  make 
contains  11",,  Cr  and  '.<"„  C;  these  elements 
form  a  very  hard  double  carbide  with  the  iron. 
The  hole  in  the  draw-plate  through   which   the 

wire  passes  is  first  punched  hot.  then  sized  and 
shaped  correctly  when  cold  with  hardened  and 
tempered  tapered  punches.  Very  tine  wires  are 
drawn  through  jewelled  dies,  diamonds  and  rubies 

being  Chiefly  Used.  Before  the  wire  enters    t  he  die 

it  passes  through   I  allow  or  olive  oil    Boap     which 

acts   as  a  luhriranl.      Some   wiles    are    drawn   wet, 

in  which  case  a  liquid  luoricant  is  used.     Various 

"secret"  lubricants  are  in  vogue  for  the  wet 
process,  sour  beer  being  a  favourite  ingredient 
of  most   of  them.      When  the  wire  is  to  be  drawn 

w.t  it  is  polished,  io  give  a  bright  metallic  surface, 
and  i<  then  coated  with  copper  by  immersion  in  a 

bath  of  copper  sulphate.  The  copper  being 
softer    than    the    steel    forms    a    kind    ol    cushion 

between  it  and  the  die.     it  is  drawn  into  the  wire 

and  gives  it  a  yellow  colour.  The'  process  of 
drawing  is  repeated  until  the  wire  is  finished  or 
too  hard  to  be  draw  n  further  without  heat-treat- 
ment . 

An  improvement   in  the  process  of  wire-drawing 


was  made  some  tine-  ago  with  the  introduction  of 

the  continuous  mill.  In  Ibis  plant  the  wire  passes 
through  one  die  alter  another  without  being  run 
on  to  the  "  block  "  after  each  pass,  the  number 
of  dies  employed    being  limited    by  the  amount    of 

reduction  possible  before  the  wire  requires  anneal- 
ing. In  order  to  take  up  the  strain,  a  power- 
driven  barrel  is  placed  between  adjacent  dies,  and 
the  wire  is  wound  two  or  three  times  round  each 
barrel   in   succession. 

\    pull    is    thus    obtained    from    each    revolving 

barrel  sufficient  to  draw  the  wire-  through  the  die 

placed    behind    it. 

The  process  of  drawing  metals  into  wire  has  a 
very  marked  effect  on  their  physical   properties. 

The  metal  loses  ductility  and  becomes  harder  and 
more  brittle  with  each  pass  through  the  die.  The 
tensile  strength  is  increased  while  the  percentage 

elongation  is  decreased.      The  elastic  limit    is  also 

raised,  but  within  the  limit  of  elasticity  t  he  modulus 

remains  unchanged.  The  extent  to  which  these 
changes  take  place  naturally  varies  with  the  mat  er- 
ial.  The  most  striking  change  is  the  extraordinary 
increase  in  tensile  strength  and  elasticity,  'the 
hardness  and  brittleness  do  not  increase  in  the 
same  proportion.  Steel  which  contains  more 
than  05%  ('  if  quenched  in  water  from  a  red  heat 
becomes  glass-hard  and  brittle,  but  even  the 
most  severely  drawn  wire  never  becomes  so  hard 
and  brittle  as  this,  although  the  ultimate  strength 
of  hard  drawn  wire  is  much  higher  than  that  of 
quenched  st  eel.  The  tensile  strength  of  the  finished 
wire  varies  from  about  40  tons  to  170  tons  per  sq. 
inch  according  to  the  nature  of  the  steel.  A  piano 
wire  0"0284  inch  diameter,  tested  at  Watertown 
Arsenal,  showed  the  enormous  strength  of  '2\  1  tons 
per  sq.  inch.  Such  wires  receive  special  heat 
treatment  in  order  to  enable  them  to  stand  the 
exi  essive  cold  work  to  which  they  must  be  sub- 
jected. 

The  hardening  effect  due  to  drawing  sets  ,, 
limit  to  the  reduction  that  can  be  effected  without 
annealing.  Annealing  alters  the  internal  structure 
of  the  wire  and  completely  obliterates  the  harden- 
ing effect  of  drawing,  making  the  wire  quite 
dm  tile  again.  It  is  not  necessary  to  heat  wire 
above  the  critical  point  of  the  steel,  where  the 
crystalline  structure  undergoes  a  complete  trans- 
formation (this  point  lies  between  TOO*  and  SOU  ('.) 
The  effects  of  cold  work  can  be  almost  entirely 
removed  by  heating  to  600"  or  650  •'..  but  for 
high  -lass  work  it  is  usual  to  anneal  Completely. 
Various  modifications  of  the  ordinary  annealing 
process  are  in  operation  which  constitute  t  he- 
more  or  less  "secret  processes"  of  the  trade. 
The  most  important  of  these  is  what  is  technically 
called  the  "patenting  process."  In  this  process 
the  wires  are  passed  continuously  through  a 
long  furnace,  each  wire  having  a  separate  Hue  or 
channel  and  (doled  in  air  or  some!  hues  in  a  lead 
bath.  The  main  object  in  these  processes  is  to 
produce  in  the  steel  the  constituent  known  as 
"sorbite"  which  is  tougher  than  the  constituent 
known  as  pearlile  "  found  in  slowly  cooled 
steel.  "  Sorbite  "  is  really  a  phase  of  "  pearlite" 
produced   by  more  rapid  cooling.     During  these 

annealing  processes  the  wire  is  oxidised  and  scale 
forms,  which  necessitates  further  pickling  and 
causes  considerable  loss  of  metal.  To  minimise 
this  many  manufacturers  exclude  air  during  tin- 
heating  operation  either  by  annealing  in  sealed 
pots  or  by  introducing  non-oxidising  gases  to  the 
furnace. 

In  hot  rolling  t  he  cr\  stal line  grains  of  a  met.. I  ai  ■■ 
not  permanently  elongated  but  merely  broken  nil 
into  a  large  number  ol  smaller  grains.  The  effect 
of  cold  drawing  on  the  crystalline  grains  is  quite 
different  from  this.  The  grains  of  a  wire  are- 
elongated  and.  after  several  passes  through  t  In- 
die, the  structure,  as  seen  in  a  longitudinal  section, 
is  quite  fibrous  in  nature.      If  the  wire  wen-  semi- 
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transparent  and  could  be  viewed  by  transmitted 
light  the  structure  would  doubtless  resemble  that 
of  some  hemp  fibres,  i.e.,  the  elongated  grains 
would  be  seen  as  parallel  bundles  or  even  running 
into  one  another,    giving  an  interlacing  structure. 

It  is  not  generally  realised  that  bard  and  rigid 
bodies  like  the  common  metals  possess  a  consider- 
able degree  of  plasticity  at  atmospheric  tempera- 
ture. The  fact  that  metals  could  be  made  to  flow 
and  to  behave  in  other  respects  like  fluids  of  high 
viscosity,  such  as  pitch  or  glue,  has  been  demon- 
si  rated  in  various  ways,  notably  by  Trcsca, 
Spring,  and  Tammann.  It  is  not,  however,  the 
most  plastic  or  malleable  metals  which  are  most 
readily  drawn  into  wire.  According  to  Desch 
"  the  "order  of  plasticity  revealed  by  some  of  the 
most  familiar  metals  is — K,  Na,  Pb,  Tl.  Sn,  Bi, 
C<l.  Zn,  8b,"  but  these  are  not  the  most  ductile 
metals.  The  order  of  ductility  of  the  more 
important  metals  is  given  by  Sir  Roberts  Austen  as : 
An.  Ag,  Pt,  Fe,  Ni,  Cu,  Zn,  Sn,  Pb.  If  this  be 
true  it  would  seem  that  wire  drawing  does  not 
depend  entirely  on  plasticity.  Indeed,  as  we  have 
said  above,  the  constituent  called  "  sorbite  "  in 
steel  is  said  to  be  more  suitable  for  wire  drawing 
than  the  more  plastic  constituent  called  "  pearbte 
However,  the  rate  at  which  traction  is  applied 
has  great  influence  in  testing  plasticity  and 
ductility. 

The  plastic  deformation  involved  in  drawing  a 
hard  crystalline  solid  like  iron  or  steel  into  wire 
is  not  identical  with  that  of  an  amorphous  sub- 
stance like  pitch.  The  flow  of  pitch  has  been 
shown  to  be  that  of  a  fluid  of  high  viscosity,  while 
the  microscope  has  shown  that  the  flow  of  crystal- 
line bodies  is  of  quite  a  different  nature. 

The  studies  of  Tyndall  and  Forbes  on  the  be- 
haviour of  glaciers  were  the  first  attempts  to  throw 
some  light  on  the  subject.  It  is  well  known  that 
glaciers  move  like  highly  viscous  fluids.  This 
movement  was  explained  by  Forbes  as  being  due 
to  the  plastic  flow  of  ice-crystals  under  the 
action  of  slowly  applied  stresses.  Tyndall 
opposed  this  view  and  stated  that  the  flow  was 
due  to  regelation,  that  is,  the  pressure  on  the  ice, 
by  lowering  the  melting  point,  caused  the  formation 
of  a  small  quantity  of  liquid  water  which  carried 
the  grains  of  ice  along  with  it,  freezing  and  con- 
sequent cementing  of  the  mass  taking  place  as 
soon  as  the  stress  was  relieved.  For  long  contro- 
versy raged  over  the  cause  of  glacier  flow,  and 
some  metallurgists  applied  the  regelation  theory 
to  explain  the  flow  of  metals.  That  regelation, 
under  pressure,  occurs  in  some  metals  such  as 
bismuth  is  possible,  but  this  is  hardly  a  feasible 
explanation  of  the  flow  of  such  a  metal  as  iron  or 
steel.  Nor  is  the  probable  existence  of  slight 
plasticity  of  the  metal  crystals  themselves  snlti- 
cient  explanation  of  the  rapid  flow  which  occurs 
in  wire  drawing,  swaging,  or  punching. 

The  discovery  of  "  slipbands "  in  crystalline 
bodies  by  Ewing,  Rosenhain,  and  others,  together 
with  the  researches  of  Sir  George  Beilby  on  the 
nature  of  polish,  indicate  the  most  plausible 
explanation  of  the  facts.  If  a  piece  of  metal 
with  a  smooth  polished  surface  be  strained  or 
bent,  a  mimoer  of  fine  lines  appear  running  in 
definite  directions  in  each  separate  grain.  These 
lines  have  been  shown  to  be  stepped  in  character, 
and  then-  occurrence  exactly  resembles  the  pro- 
duction of  step  faults  in  geological  strata.  The 
direction  of  these  "  slipbands  "  is  along  the  cleav- 
age planes  of  the  crystals.  When  a  metal  is 
suujected  to  alternating  stresses  these  slipbands 
increase  and  finally  form  fissures,  ultimately 
causing  fracture  of  the  material.  In  this  way  the 
phenomenon  of  "  fatigue  "  in  metals  is  explained  ; 
but  it  is  well  known  that  "  fatigued  "  metals  are 
hard  and  brittle  like  cold-drawn  wire,  and  the 
experiments  of  Beilby  offer  an  excellent  explana- 
tion of  this.     These  have  shown  that  the  effect  of 


polishing  is  to  cause  a  surface  flow  of  the  substance 
being  polished,  and  have  proved  the  existence  of  a 
thin  layer  of  flowed  structureless  material  strongly 
resembling  in  its  behaviour  a  highly  viscous  fluid. 
It  would  seem  then  that  when  a  wire  is  drawn 
through  a  die  slipping  takes  place  in  the  metal 
along  innumerable  gliding  planes,  and  sufficient 
viscous  matter  is  formed  to  carry  the  crystalline 
material  with  it.  When  the  traction  is  removed 
this  sets  in  the  form  of  an  amorphous  cement 
around  the  crystals.  It  is  impossible  by  the 
most  severe  treatment  to  convert  the  whole  mass, 
into  the  amorphous  modification.  Hence,  as 
already  explained,  there  is  a  limit  to  the  hardening 
effect  of  drawing.  The  bard  amorphous  material 
is  not  a  stable  modification  and  therefore  cannot 
be  truly  called  a  phase.  When  the  rigidity  of  the 
metal  is  decreased  by  heating,  even  to  compara- 
tively low  temperatures  like  that  of  boiling  water, 
partial  recrystallisation  takes  place,  and  this  is 
more  marked  when  the  temperature  is  raised  to 
400°  to  500°  C.  The  examination  of  the  micro- 
structure  of  steel  wire  affords  considerable  support 
to  this  amorphous  cement  theory,  and  this,  taken 
in  conjunction  with  the  physical  properties,  seems 
to  place  the  matter  beyond  doubt. 

The  author  exhibited  several  specimens  of  wire 
and  wire  rope  and  a  number  of  photomicrographs 
of  sections  of  wire,  expressing  his  indebtedness 
for  the  use  of  these  to  Messrs.  W.  N.  Brunton  and 
Son,  of  Musselburgh. 


MOTOR  SPIRIT. 

BY    J.    G.    ANNAN,    B.SC,    F.I.C. 

Within  the  last  few  years  the  enormous  expan- 
sion of  the  applications  of  the  petrol  engine  to  the 
motor  car  and  to  transport  vehicles  generally  has 
led  to  an  unprecedented  general  interest  in  the 
sources  and  methods  of  manufacture  of  motor 
spirit,  and  this  interest  has  been  greatly  stimu- 
lated by  the  enormous  absorption  of  motor  spirit 
for  war  purposes,  and  by  the  recent  restrictions 
which  have  been  rendered  necessary  on  that 
account. 

It  appeared  that  it  might  be  of  interest  to  give 
a  general  account  of  the  principal  methods,  the 
rapid  development  of  which,  in  the  United  States 
at  least,  greatly  minimised  the  threatened  shortage 
due,  amongst  other  causes,  to  the  enormous  con- 
sumption for  war  purposes  and  to  the  supplies 
from  several  of  the  European  petroleum  fields 
being  cut  off  from  this  country  and  its  allies  by 
belligerent  operations. 

Leaving  out  of  account  a  moderate  but  rapidly 
growing  annual  contribution  from  Mexico,  amount- 
ing to  something  like  10,000,000  gallons,  the  bulk 
of  the  105,000,000  gallons  of  motor  spirit  imported 
by  this  country  last  year  has  been  derived  from 
the  United  States  and  from  the  Dutch  Indies  in 
nearly  equal  proportions. 

As  regards  the  Dutch  Indies,  the  petroleum 
from  this  source  is  unusually  rich  in  the  lighter 
fractions,  and  probably  on  that  account  a  large 
increase  in  the  motor  spirit  supplies  was  possible 
without  departing  from  the  usual  methods  of 
manufacture. 

It  was  otherwise  with  the  United  States,  where 
an  immediate  increase  in  the  exports  of  motor 
spirit  was  rendered  difficult  mainly  because  the 
domestic  consumption  had  greatly  increased 
while  the  production  of  motor  spirit  shown  I. 
temporarily  at  least,  a  decided  tendency  to  dimin- 
ish. The  increase  in  domestic  consumption  was 
caused  by  the  great  expansion  in  the  number  of 
motor  cars  in  use  in  the  United  States,  the  number 
registered  increasing  from  about.  1,800,000  at  the 
end  of  1915  to  over  3,000,000  at  the  close  of  L916 
this  being  in  addition  to  the  growth  in  t  he  applica- 
tion of  the  petrol  motor  in  other  directions.     The 
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falling  ofl  in  production  was  due  to  the  rapid 
decline  of  the  Crushing  i i«-l>  1  in  Oklahoma,  which 
from  producing  I-  million  gallons  daily  of  (rude 
oil,  containing  25  %  to  30%  of  motor  spirit,  fell  to 
less  than  2  j  million  gallons  daily.  The  new  pro- 
duction brought  in  in  replace  this  onlj   tained 

15%  to  17",,  nf  motor  spirit. 

The  position  was.  therefore,  thai  the  United 
statis  hail  to  meet  a  greatly  increased  ami  urgent 
export  demand  and  was  at  the  same  time  faced 
with  a  rapidly  increasing  domestic  consumption 
combined  with  a  Berious  falling  ofl  in  the  crude  oil 
supplies  whi<  li  were  riches)  in  motor  spirit. 

There  appeared  to  be  three  methods,  all  of  which 
had  fortunately  advanced  well  beyond  the  experi- 
mental stage,  by  which  the  motor  spirit  yields 
from  the  existing  crude  oil  supplies  could  be 
materially  augmented  : — 

(1)  By  widening  the  motor  spirit  cut  so  as  to 
take  in  purl  inns  of  the  distillate  which  were 
formerly  included  in  the  burning  oil  or  kerosene, 
whereby  larger  yields  of  motor  spirit  could  be 
obtained,  alt  hough  the  specific  gravity  of  the  latter 
would  be  raised  thereby. 

(2)  By  extending  the  casinghead  gasoline 
industry,  which  consisted  in  collecting  the  hydro- 
carbon or  casinghead  gas  which  is  ejected  with 
the  petroleum  from  the  well,  and  recovering  the 
hea\  iir  hydrocarbon  constituents  in  liquid  form  by 
suitable  methods,  the  product  being  termed 
"  casinghead  gasoline." 

(:i)  Bj  "  crai  king  "  the  relatively  less  valuable 
heavy  oils  whereby  thej  are  converted  into  lighter 
spirit. 

As  a  matter  of  fact,  all  three  methods  have  been 
applied  and  have  materially  assisted  in  maintain- 
ing and  even  Increasing  the  supplies  of  motor 
I  sent  to  this  and  the  allied  countries. 

II  idening  oj  the  motor  spirit  cut :  In  the  early 
years  of  the  petrol  driven  motor  ear.  motor  spirit 

consisted  of  an  article  having  a  specific  gravity  of 

about  n  lisii  and  having  a  distillation  range  of 
from  about  93  to  about  27o  P.  (35  to  132  C) 
Such  a  spirit  consisted  mainrj  oi  pentane,  hexane, 
and  heptane,  with  some  butane,  octane,  anddecane, 
ami  owing  to  its  low  boiling  point  had  the  great 
advantage  of  volatilising  readily  even  in  car- 
burettors of  the  most  primitive  type.  Any 
attempt  at  that  time  to  supply  a  spirit  appreciably 
heavier  for  the  then  existing  carburettors  and 
engines  invariably  gave  rise  to  more  or  less  vigor- 
ous i  onvplaint.      As  engine  and  carburettor  design 

progressed  and  the  demand  for  motor  spirit 
increased,  and  doubtless  as  the  motoring  public 
advanced  in  knowledge  and  experience  of  the 
petrol  engine,  the  specific  gravity  of  the  spirit 
manufactured  and  satisfactorily   used  verj   slowly 

increased    until,    With    carburettor    and    engine    of 

most  modern  design,  a  very  much  heavier  spirit 
is   noi\    more   easil)    consumed   than  was  formerly 

belies  ed  possible. 

The     BgureS    obtained     in     fractionations    of    a 

series  of   representative   samples  of   motor  spirit 

bought    within    the   last    few    weeks   at    random    on 

the  open  market  are  shown  on  p.  246  under  heading 
No-.  2  to  l"  Inclusive,  from  which  it  appears  thai 
the  specific  gravity  of  the  best  brands  of  motor 
spirit    averages    about    0'725,    and    that    all    the 

members  of  the  palatini  series  from  butane  up  to 
hexadecane  are  now  present. 

Column  headed  No.  1  .-hows  a  fractionation  of  a 

sample  of  the  motor  spirit  in  use  about  seventeen 

ago  and  mentioned  above  as  containing  all 

the  members  of  the  hydrocarbon  series  from  butane 

up  to  ilecane.  Columns  headed  Nos.  2  to  0  inclu- 
sive give  the  fractionation  results  of  well  known 

foreign    make-    ol    motor    spirit    which    have     been 

produced  by  a  straightforward  distillation  of 
petroleum  in  the  ordinary  way.     Column  headed 

Xo.   7   shows   a    fractionation    of   a    spirit    made    b\ 

the  "cracking  "  of  a  heavj  oil,  tins  process  being 


operated    to    a    certain    extent    in    this    country. 

Columns  Nos.  8  to  1  2  inclusive  Ai\  e  fractionations 
of  current  qualities  of  Scotch  shale  spirit. 

Probably  the  increase  of  motor  spirit   supplies 

due  to  the  more  recent  increase  in  the  specific 
gravity      does     not    exceed      10%,     but      the     actual 

increase  in  volume  of  motor  spirit  arising  from 
the  widening  of  the  motor  spirit  cut  is  mole  im- 
portant than  appears  because  it  could  be.  and 
was.  adopted  bj    practically  all  manufacturers,  no 

special  provision   being  necessary  in  the  way  of 

extra  plant  and  expenditure,  while  as  a  matter 
of  fact  for  various  reasons  the  recovery  of  casing- 
head gasoline  and  the  "cracking"  of  heavy  Oils 
attained  their  greatest  development  in  the  united 

States. 

Casinghead  gasoline.  Casinghead  gas  is  the 
name  given  to  the  hydrocarbon  gases  which  issue 
with  the  crude  oil  from  the  petroleum  wells.  In 
the  early  days  of  the  petroleum  industry  the 
casinghead  gas  was  regarded  and  treated  as  a 
waste  product,  which  after  being  utilised  as  far 
as  possible  for  local  heating  and  other  purposes. 
was  simply  burned  as  the  easiest  method  of 
disposal  in  enormous  jets  which  incident  all\ 
provided  a  tropical elimat  e in  the  immediate  vicinity 
and  illumination  of  the  surrounding  country  on  an 

unnecessarily  lavish  scale. 

The  composition  of  the  gas  varies  from  well  to 
well,  and  two  different  qualities  of  gas  are  1 io- 
nised  and   distinguished   by   the  terms  "  dr\    "  and 

"wet."  The  "dry"  casinghead  gas  may  consist 
almost     entirely     of    hydrogen,     methane,  ethane. 

propane,  and  butane,  while  the  "wet  "  gas  may 
contain  tb<  seand  in  addition  the  pentanes.hexanes, 

and  heptanes,  the  onh  normally  liquid  consti- 
tuents of  .rude  oil  which  at  ordinary  underground 

temperatures  have  vapour  pressures  of  sin  li  magni- 
tude  that    they   are  distilled  in  quant  ity  from   the 

crude  oil,  whence  we  expect  pentane,  uexane,  and 

heptane     to     form     the     principal     constituents     ol 

casinghead  gasoline. 

(i.neialb  speaking,  the  amount  of  gas  from  an 
average  well  will  amount  to  several  thousand 
cubic  leet  per  24  hours,  and  several  such  wells 
have  to  be  grouped  in  order  to  provide  a  volume 
of  gas  Large  enough  to  render  the  gasoline  extrac- 
tion remunerative. 

There  are  two  systems  ot  casinghead  gasoline 
.xt  raetion.  termed  respectively  the  "  compression  " 
and  the  "  absorption  "   process. 

The  compression  process  is  most  commonly 
used  at  present,  but  as  the  drier  gases  come  to  be 
dealt  with  the  absorption  process  must  be  also 
utilised  to  a  corresponding  extent.  For  gases 
yielding  less  than  1J  gallons  of  gasoline  per 
thousand  cubic  feet  the  absorption  process  is 
preferred.  In  the  compression  process  the  •";,- 
from  several  wells  is  piped  to  a  convenient  centre 
where  one  or  more  single  or  double  stage  com- 
pressors are  installed  which  force  the  gas  at  a 
pressure  of  from  50  to  300  II.-.,  depending  on  the 
nature  Of  the  gas.  through  a  series  of  w  at  ei -cooled 
metal  condenser  coils,  whereby  the  casinghead 
gasoline  separates  out  and  is  collected  in  suitable 
tanks  also  under  pressure,  while  t he  incondensable 
as  are  piped  away  to  the  point  of  consumption. 
One  single  unit  compressor  plant  costsfrom  £2600 
to  £3000  to  instal  and  will  handle  about  500,000 
cubic  feet  of  gas  per  day. 

The  absorption  process  consists  in  passing  the 
casinghead  gas,  usualh  under  pressure,  through 
a  scries  of  peifoialed  pipes  immersed  in  heavj  oil 
contained  in  tanks.  whiTcb.v  the  heavier  consti- 
tuents of  the  uras  are  dissolved  and  retained  by  the 
heavj  oil  While  the  unabsorbed  "permanent 
gases  pass  away  to  the  point  of  consumption  as 
before.  By  a  steam  distillation  of  the  heavy  oil 
the  casinghead  gasoline  is  subsequently   recovered 

and  stored  in  tanks  under  pressure. 

The  composition  of  casinghead  gasoline  is  more 
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complicated  than  might  he  imagined  irorn  its 
method  of  recovery.  The  physical  changes 
occurring  under  compression  and  cooling  comprise 
not  only  condensation  of  vapour  and  liquefaction 
of  gases  but  also  the  solution  of  the  residual  gases 
in  the  liquids  so  produced.  Generally  speaking, 
however,  the  condensate  going  to  the  tanks  con- 
sists principally  of  pentane,  hexane,  and  liquefied 
Imtane,  but  some  heptane  and  liquefied  propane 
are  also  present. 

The  yield  of  casinghead  gasoline  varies  with  the 
composition  of  the  gas,  and  ranges  from  eight 
gallons  for  a  rich  gas  down  to  a  fraction  of  a 
gallon  per  thousand  cubic  feet  for  a  poor  gas 
which  would  not  repay  the  cost  of  gasoline  recovery. 
The  average  yield,  however,  amounts  to  about  2  J 
gallons  per  thousand  cubic  feet.  The  total 
production  of  casinghead  gasoline,  which  amounted 
to  onlv  a  few  thousand  gallons  in  1904  and  to 
30,000,000  gallons  in  1913,  rose  to  an  estimated 
production  of  about  80,000,000  gallons  in  1910. 

At  one  time  much  of  the  casinghead  gasoline 
was  shipped  as  such,  but  owing  to  its  excessive 
volatility  it  was  unsuitable  as  a  motor  spirit  and 
somewhat  dangerous  to  transport  on  account  of  the 
pressures  liable  to  developunderweather  conditions 
which  were  by  no  means  abnormal.  Such  pres- 
sures, amounting  sometimes  to  about  50  lb.  per 
square  inch  were,  considering  the  nature  of  the 
material,  not  desirable. 

One  method  of  minimising  this  objection  was 
to  "  weather  "  the  gasoline  by  exposing  it  more  or 
less  freely  to  the  atmosphere,  whereby  the  more 
volatile  constituents  were  dissipated,  but  the 
losses  incurred  thereby  were  very  excessive  and 
often  amounted  to  50%  in  twenty-four  hours' 
exposure. 

The  method  now  generally  followed,  however, 
is  to  mix  the  casinghead  gasoline  with  heavy 
naphtha  in  suitable  proportions,  whereby  the 
objectionable  excessive  volatility  is  largely  re- 
duced, and  the  mixture  can  be  shipped  and 
marketed  as  motor  spirit. 

The  specific  gravity  of  casinghead  gasoline  is 
often  as  low  as  0-630  and  occasionally  as  low  as 
0-609  from  a  second  stage  compressor.  Taking, 
however,  an  average  figure  of  0-645  to  0-648.  the 
gasoline  is  mixed  with  naphtha  of  about  0-753  to 
0-761  specific  gravity  in  equal  proportions,  giving 
a  blended  gasoline  or  motor  spirit  having  a  specific 
gravity  of  about  0-700  to  0-705.  Such  a  spirit 
would,  as  far  as  specific  gravity  and  general 
appearance  are  concerned,  be  indistinguishable 
from  a  "  straight  "  or  normal  refinery  product, 
but  the  great  difference  in  composition  would  be 
disclosed  by  the  results  of  a  fractional  distillation. 
Where  the  blending  has  been  unskilfully  carried 
out  a  motor  spirit  of  unsuitable  quality  might  be 
easily  obtained,  and  the  uncertainty  regarding 
this  has  led  the  United  States  authorities  to  inves- 
tigate the  advisability  of  fixing  a  standard  of 
quality  to  which  motor  spirit  should  conform  in 
that  country,  and  this  investigation  is  now  pro- 
ceeding. 

"  Cracking"  processes. — The  idea  of  converting 
the  heavier  hydrocarbons  into  lighter  hydrocarbons 
by  distilling  the  former  under  pressure  appears  to 
have  originated  with  James  Young,  jun.,  who,  in 
1865-1866,  patented  a  method  of  distilling  heavy 
shale  oil  under  pressure,  the  particular  object  in 
view  being  to  increase  the  burning  oil  yields — at 
that  time  perhaps  the  most  lucrative  product  of 
the  shale  oil  industry.  The  plant  patented  con- 
sisted of  a  pot  still  and  condenser  of  the  ordinary 
type,  the  former  being  fitted  with  a  safe'y  valve 
and  also  a  valve  at  the  vapour  outlet  whereby  the 
vapours  emerging  from  the  still  could  be  throttled 
so  as  to  maintain  any  desired  pressure  on  the  still. 
The  vapours  passing  this  valve  escaped  freely  to 
the  condenser  and  were  there  condensed. 

In  1886  Benton  took  out  a  patent  for  an  appara- 


tus which  bears  some  resemblance  to  several  of 
the  more  modern  forms  of  tube  "  cracking  "  plant. 

In  1889  Dewar  and  Redwood  patented  an 
arrangement  similar  to  Young's,  but  with,  however, 
the  important  difference  that  the  valve  was 
placed  at  the  condenser  exit  instead  of  the  still 
exit,  thus  securing  that  both  distillation  and 
condensation  were  effected  under  pressure,  while 
free  communication  existed  between  still  and 
condenser.  It  was  also  specified  in  this  patent 
that  the  still  and  condenser  space  not  occupied  by 
liquid  should  be  filled  with  carbon  dioxide  or 
other  inert  gas  under  pressure. 

Within  the  last  few  years  much  experimental 
work  has  been  done  with  a  view  to  devising  com- 
mercially applicable  methods  for  the  conversion 
of  the  relatively  less  valuable  heavy  oils  into 
motor  spirit.  The  list  of  patents  in  connection 
therewith  is  a  long  one,  and  is  being  added  to 
at  frequent  intervals.  Broadly  speaking  these 
patents  may  be  arranged  in  three  groups  : — 

First,  those  in  which  the  heavy  oil  is  subjected 
to  a  temperature  considerably  above  its  boiling 
point  under  a  pressure  which  is  sufficient  to  main- 
tain the  contents  of  the  still  in  the  liquid  condition. 

Second,  those  in  which  the  oil  is  vaporised  and 
"cracked"  in  a  vaporous  condition;  and 

Third,  those  in  which  attempts  have  been  made 
to  "  crack  "  at  atmospheric  pressure  by  distilling 
the  heavy  oils  in  contact  with  various  catalytic 
agents  such  as  aluminium  chloride;  but  the  princi- 
pal objections  have  been  the  cost  of  recovery  ol 
the  expensive  catalytic  agent  from  the  still  residue, 
and  the  difficulty  of  maintaining  intimate  contact 
between  the  heavy  oil  and  the  catalytic  agent. 

The  best  known  process  of  the  first  of  the 
groups  mentioned  above  is  that  of  Burton,  one  of 
the  directors  of  the  Standard  Oil  Company  of 
Indiana,  U.S.,  who  in  1913  took  out  a  patent  for 
a  process  which  is  practically  a  reproduction  oi 
that  patented  by  Dewar  and  Redwood  about 
twenty-five  years  ago,  and  already  mentioned. 
Burton's  process  has  been  adopted  by  the  Stan- 
dard Oil  Company  of  Indiana  and  successfully 
developed  by  them  on  a  large  scale,  whence  its  use 
has  extended  to  practically  all  the  Standard  Oil 
Companies  in  the  United  States.  The  practical 
disadvantages  attending  the  operation  of  a  plant 
such  as  that  patented  by  Burton  are  great,  though 
not  insuperable,  as  has  been  proved  by  its  commer- 
cial success  in  the  hands  of  the  Standard  Oil 
Company. 

Generally  speaking  it  is  considered  desirable 
to  raise  the  oil  to  a  high  tempeiature  in  order  to 
attain  the  maximum  "cracking"  efficiency,  but,  the 
pressures  required  to  maintain  the  heavy  oil  in 
the  liquid  state  reach  their  safe  limit  at  a  compara- 
tively low  temperature  with  this  type  of  plant. 
The  carbon  which  separates  in  large  quantity  as  a 
necessary  result  of  the  "  cracking  "  distillation 
compacts  to  a  non-conducting  layer  on  the  interior 
surface  of  the  still  bottom,  and  renders  the  still 
liable  to  over-heating,  and  the  still  bottom  liable 
to  frequent  failure. 

The  results  ot  such  a  failure  under  the  pressures 
and  temperatures  applied  in  the  Burton  process, 
700°  to  800°  F.  (370°  to  126°  C.)  and  about  80  lb. 
per  square  inch,  must  be  difficult  to  localise. 
1'ractical  considerations  of  this  kind  have  limited 
the  Burton  process  to  a  size  of  still  small  enough  to 
enable  the  results  of  such  a  failure  to  be  kept 
within  manageable  limits. 

Sinre  the  difficulties  referred  to  appear  to  be 
inseparable  from  the  distillation  of  large  volumes 
oi  hydrocarbons  under  the  high  pressures  necessary 
to  attain  even  a  moderately  favourable  "cracking" 
temperature,  many  more  or  less  successl  ul  attempts 
have  been  made  to  vaporise  the  oil  continuously 
and  to  "  crack  "  the  resulting  vapour  in  a  "  crack- 
ing "  chamber  of  limited  size. 

As  described  by  Dr.  Rittman  in  a  recent  [latent 
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specification,  such  a  plant  in  its  simples!  form 
may  consist  of  a  in  to  l">  ft.  length  of  LO  inch 
diameter  metal  pipe  set  vertically  in  a  furnace  ho 
arranged  Unit  the  temperature  of  the  pipe  gradually 
increases  from  the  top  to  the  bottom.  Heavy  '>il 
continuously  injected  under  pressure  at  the  upper 
end  of  t  he  t  ube  instantly  \  aporises  at  t  he  I  empera 
i  iii-.-  existing  there,  and  the  resulting  vapour  pass- 
ing down  the  tube  through  the-  region  of  higher 
temporal  are  is  "cracked  "  and  finally  the  "cracked  " 
products  pass,  still  under  pressure,  through  the 
condenser  from  which  the  liquid  and  gaseous 
products  are  distributed  to  the  tank  and  gas- 
ometer respectively.  The  temperatures  and  pres 
sures  recommended  as  giving  the  best  results 
with  such  a  plant  are  as  high  as  <ioo  to  i:ini>  I'. 
(480  to  705  «'.).  and  up  to  and  over  300  In.  per 
squi  ro  inch. 

The  vapour  "  cracking  "  type  of  plant  has  the 
advantage  that  the  temperature  and  pressure  can, 
within  limits,  be  adjusted  independently  at 
values  for  which  the  maximum  yields  are  obtained, 
and  this  confers  an  advantage  which  is  not  shared 
i>\  the  process  o*  distillation  in  bulkunder pressure. 


While  with  the  tube  "cracking"  process  tl le- 
nient of  danger  always  present  in  the  bulk  dis- 
tillation  process  is  largely  removed,  the  former 

process  is  eniharrassed  to  a  much  greater  degree 
by  the  carbon  accumulations  both  from  the 
liability  to  blocking  of  the  tubes  and  from  the 
brittlenesa  set  up  by  the  case-hardening  effect  of 

the    continuous    heating    of    the    metal    in    contact 

with  the  carbon  deposits  wherebj  replacements 
and  repairs  are  rendered  difficult. 

In   the    United   states,   "cracking"   plant    and 

casinghead  gasoline  plant   are  now    largely  worked 

in  conjunction  with  one  another,  the  former 
supplying  the  heavy  naphtha  and  the  latter  the 
very  Light  spirit  for  the  production  of  the  blended 

motor   spirit . 

The  crude  product  from  a  "•cracking"  dis- 
tillation contains  in  general  a  certain  proportion  of 
highly  unsaturated  hydrocarbons  which  lender 
it  in  consequence  not  marketable  in  its  original 
condition.  The  crude  product  is  foul  smelling, 
ka-s  a  yellow  colour  which  intensifies  on  standing, 
and  when  used  in  a  petrol  engine  gives  unsatis- 
factory   results    and    excessive    carbon    deposits. 
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Skilful  and  energetic  refining  treatment  is  required 
to  remove  these  objectionable  characteristics ; 
refining  losses  are  high,  and  refining  costs  are 
consequently  higher  than  with  the  ordinary- 
refinery  product. 

In  the  more  modern  developments  of  the  crack- 
ing process  it  should  be  noted  that  great  import- 
ance is  attached  to  both  condensation  and  distilla- 
tion being  carried  out  under  pressure  of  the  gaseous 
products  of  decomposition.  It  is  claimed  that 
the  yield  of  liquid  products  is  incieased  thereby 
and  that  the  proportion  of  unsaturated  hydro- 
carbons contained  therein  is  correspondingly  re- 
duced as  compared  with,  e.g..  Young's  original 
method,  in  which  the  "cracked"  products  are  freely 
discharged  to  the  condenser  under  atmospheric 
pressure.  This  claim  appears  to  be  supported 
by  obvious  theoretical  considerations,  because 
condensation  under  pressure  is  equivalent  to 
increasing  the  concentration  of  the  gaseous  pro- 
ducts in  the  system,  whereby  the  equilibrium 
must  move  in  the  direction  of  increasing  the 
formation  of  condensate  and  of  saturated  hydro- 
carbons and  decreasing  the  formation  of  gaseous 
products. 

It  has  been  estimated  that  the  production  of 
"cracked"  spirit  in  the  United  States  rose  from 
80.000.000  gallons  in  1915  to  200,000,000  gallons 
in   1916. 


Glasgow  Section. 


Meeting  held  at  Glasgow  on  Tuesday.  30th  January, 
1917. 


MR.  JAMES  MACLEOD  IX  THE  CHAIR. 


THE  PREPARATION    OF    CHEMICALS    FOR 
LABORATORY  USE. 

BY    WILLIAM    RIXTOUL. 

The  purity  and  reliability  of  reagents  and 
materials  constitute  one  of  the  main  factors 
essential  to  accuracy  in  chemical  analysis  and 
research.  In  the  past  Germany  has  enjoyed  a 
monopoly  of  the  supply  of  these  bricks  and  mortar 
of  our  science,  and  that  we  have  been  content  that 
this  should  be  so  provides  an  example  of  the  grounds 
on  which  posterity  may  justly  base  its  inevitable 
reproach  and  censure  on  our  national  neglect  of 
science  and  of  industries  intimately  connected 
with  scientific  development.  Practically  the  whole 
of  the  energies  of  the  limited  number  of  chemists 
qualified  for  this  work  were  occupied  in  carrying 
on  those  industries  which  had  already  been 
established  and  no  spare  force  was  available  for 
extension.  In  fact,  the  chemists  in  this  country 
were  and  are  in  the  position  of  an  army  without 
reserves. 

To  this  cause  is  due  the  neglect  in  this  country  of 
such  industries  as  the  manufacture  of  pure 
chemicals  for  laboratory  use.  So  long  as  our 
energies  were  fully  occupied  in  keeping  alive 
existing  industries/and  so  long  as  the  quality  of  our 
supplies  of  imported  materials  remained  satis- 
factory, we  had  no  choice  but  to  accept  the 
position  which  had  arisen.  Of  late  years,  howe\  er, 
the  quality  of  supplies  from  these  sources  has  been 
degenerating  and  this  degeneration  has  been 
coincident  with  a  material  growth  in  importance 
of  the  industry  involved.  For  these  reasons,  and 
because  of  the  imperative  necessity  that  in  future 
we  must  be  independent  of  Germany  as  far  as 
possible,  it  is  clear  that  the  time  has  now  arrived 
irhen  the  British  Empire  must  consider  her  posi- 


tion with  regard  to  the  supply  of  materials  neces- 
sary for  the  proper  control  of  so  many  of  her 
industries. 

With  one  or  two  exceptions,  the  raw  materials 
employed  in  the  preparation  of  laboratory  reagents, 
that  is  to  say,  a  wide  range  of  chemical  substances 
of  a  commercial  or  technical  standard  of  purity  . 
can  readily  be  obtained  within  the  Empire,  and  if  the 
scientific  knowledge  and  skill  necessary  for  tin- 
elaboration  of  the  methods  and  plant  requisite  for 
their  purification  can  be  made  availanle,  there  is 
little  doubt  that  this  growing  industry  need  not 
long  remain  in  foreign  hands,  in  so  far  as  this 
country's  requirements  at  least  are  concerned. 

The  difficulties  to  be  overcome  in  establishing  an 
industry  such  as  this  must  not  be  minimised.  In  tin- 
case  of  an  entirely  new  industry  one  is  often 
hampered  by  the  lack  of  available  information  and 
by  the  fact  that  each  step  has  to  be  fully  investi- 
gated before  general  principles  can  be  established. 
In  the  case  under  consideration,  the  difficulties  are 
of  an  opposite  nature.  An  enormous  literature 
has  already  grown  up  dealing  with  the  preparation 
and  properties  of  chemical  substances,  and  unfortu- 
nately much  that  has  been  written  is  either  inaccu- 
rate or  misleading.  This  is  true  to  such  an  extent 
that  in  many  cases  the  published  statements  are 
embarrassing  rather  than  helpful.  Especially  in 
text  books  is  this  the  case,  probably  because  of  the 
extensive  copying  which  has  taken  place,  writers 
of  such  books  being  rather  prone  to  accept  as 
correct  statements  that  have  appeared  in  earlier 
works.  Even  when  a  statement  which  has 
acquired  weight  by  ieiteration  alone  is  disproved,  it 
is  sometimes  extremely  difficult  to  persuade  an 
author  of  a  subsequent  text  book  to  take  the 
responsibility  of  giving  the  corrected  version  the 
weight   of  his  approval. 

An  instance  of  the  misleading  statements 
which  find  their  way  into  the  literature  is  to  be 
found  in  the  method  for  the  preparation  of  di- 
methylaminobenzaldehyde  described  in  one  of 
the  most  recent  German  text  books.  Repeated 
experiments,  in  which  the  directions  given  were 
most  carefully  followed,  failed  to  produce  the 
result  claimed  by  the  author,  and  it  was  only  after 
a  considerable  amount  of  research  that  a  successful 
method  for  the  preparation  of  this  substance  was 
evolved.  Again,  in  the  preparation  of  phthalic 
acid,  if,  as  is  laid  down  in  the  literature,  the  mixture 
of  naphthalene,  sulphuric  acid,  mercuric  sulphate, 
and  water  is  slovvly  heated,  nearly  50%  of  the 
naphthalene  distils  unchanged  and  a  low  yield 
results,  whereas  if  the  napthhalene  and  sulphuric 
acid  are  first  of  all  heated  together  until  sulphona- 
tion  is  complete  and  then  the  mercuric  sulphate 
and  water  are  added,  a  much  more  economical 
yield  is  obtained. 

At  the  outset,  therefore,  when  the  reagents  to  be 
prepared  have  been  selected,  it  is  first  of  all 
necessary  that  the  literature  dealing  with  each  of 
them  should  be  read  in  a  carefully  discriminating 
spirit.  Only  after  this,  can  a  programme  of 
experimental  work  be  drawn  up  with  the  object  of 
testing  the  truth  of  the  various  statements  which 
have  been  selected  as  possibly  correct  and  so 
finally  arriving  at  a  definite  conclusion  as  to  the 
methods  best  suited  for  the  preparations  required. 
All  this  necessitates  such  a  volume  of  experimental 
and  research  work  that  it  is  obvious  from  the 
beginning  that  this  is  not  an  industry  which  lends 
itself  to  immediate  adoption  on  a  large  scale.  If 
it  is  to  be  successful  in  its  final  condition  it  must  be 
allowed  to  grow  as  the  knowledge  and  experience 
on  which  it  must  be  based  becomes  a\  ailable. 

1  "ractically  every  new  substance  prepared  will 
entail  a  certain  amount  of  research  work,  sometimes 
more,  sometimes  less,  and  in  order  that  this  work 
may  be  carried  out  expeditiously  it  is  necessary 
that  a  fully  equipped  and  stalled  research  laboratory 
should    be    available.     At     the    same    time    the 
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demaiul   for  research   work  will  fall  00   as  the  in- 
dustrj    grows,  and,  though    it    will    never   ■ 
it  .vili  become  spasmodic.     When  a  demand  ai 
[or  a   number  ol   preparations  which    have    not 
hitherto     been     investigated,    a     la  ixch 

staff  will  be  fully  occupied,  and  when  the 
final  reports  on  this  work  have  been  compiled, 
other  work  will  have  to  be  Found  for  the 
research  staff  while  the  manufacturing  laboratories 
are  developing,  on  a  requisite  scale,  the  processes 
which  have  been  evolved.  Considerat  ions  such  as 
these  suggest  that  it  would  be  preferable  that  the 
preparation  of  pure  chemicals  should  be  under- 
taken under  eun.liti.in-,  which  would  permit  of 
use  being  made  of  one  or  other  of  the  research 
laboratories  at  present  in  existence  in  connection 
with  certain  of  our  principal  chemical  industries, 
rather  than  that  the  new  industry  should  be 
saddled  with  the  expense  of  a  large,  and  at  tunes 
partially  employed,  research  Bection. 

The  research  work  required  in  this  connection 
need  not  he  confined  to  a  technical  laboratory. 
There  exists  at   present  throughout  this  and  other 

countries  a  strong  feeling  that  everything  possible 

should  he  done  to  encourage  a  closer  association 
between  the  University  on  one  hand  and  the 
industry  on  the  other.  With  many  industries  a 
grav  e  ditlicult  y  w  ill  lie  found  to  exist  in  t  he  highly 
specialised  knowledge  and  experience  necessarv  to 
accomplish  useful  development  work,  while  at 
the  same  time  it  is  exceedingly  undesirable  that 

such     close     specialisation     should     be     introduced 

into  the  work  of  the-  University'.  In  the  case  of 
pure  chemicals,  however,  this  dillicultv  decs  not 
exist.  The  work  required  is  of  a  general  and  not 
a  specialised  nature  and  can  readily  he  adapted  to 
suit    academic'    conditions.      It    possesses  moreover 

the  further  advantage  that  the  University  as  well 

as  the  industry  would  bench!  by  association  in 
this  work,  because  it  can  be  used  both  as  an 
educational  implement  and  as  a  means  for  the 
solution  of  technical  problems,  and  would  constitute 
a  bond  not  only  between  the  University  and  the 
industry  of  line-  chemicals  but  bet  ween  the-  Univer- 
sity and  many  chemil  al  industries.  Tin-  work  to 
be  carried  out  under  the  auspices  of  t  he  I  niv  ersit  y 
would  be  embodied  in  reports  describing  in  detail 
the  best  method  which  had  been  selected  or  devised 
for  the  preparation  of  particular  chemical  sub- 
stances, having  always  in  view  the  purity  of  the 
product  and  a  feature  often  overlooked  by 
academical  workers  the  comparative  economy 
of  all  the  methods  examined.  Investigations  of 
this  nature  carried  out  by  students  under  the 
guidance  of  their  professor  would  inculcate  the 
necessity  of  making  use  of  the  literature  of  a 
subject  and  engender  the  ability  to  do  so.  They 
must  be-  carried  out  under  the  best  conditions  as 
regards  purity  and  yield  of  product  and  economy 
generally,  and  each  stage  then  becomes  essentially 
an  accurate-  operation  in  quantitative  analysis  in 
which  not  only  the  main  reaction  but  also  all 
sei  ondary  reactions  must  In-  closely  followed  with 
the  view  of  promoting  the  former  and  discouraging 
the  latter.     The  educational  value  of  such  work  is 

obvious  and  that  there  is  room  for  its  adoption 
will  he  granted  when  it  is  considered  that  the 
analytical  knowledge  and  skill  possessed  l.v  the 
average   I  Diversity   graduate  when  be  leaves  his 

college  is  at  present    far  from  satisfactory. 

Tin-  importance  of  the  purely  scientific  investi- 
gations which,  in  the  past,  have  been  the  main 
object  of  University  research  is  not  to  be  challenged, 
but  if  some  of  the  rather  pointless  communications 
of  doubtful  scientific  value-  were  replaced  bj 
authoritative  statements  on  e-\  en  the  comparative 

val I  various  existing  met  boil-  for  the  pi  epara- 

tion  of  important  compounds,  t  he  net  result  w  ould 
be  a  material  sain  m  useful  knowledge-.  Now  i  hat 
our  Universities  are  endeavouring  to  turn  out 
graduates     well     equipped     for     technical     work. 


investigations  having  some  practical  b.-aring  will 
probablj  become  more  general  than  formerly,  and 
this  again  should  render  subjects  of  the  nature 
ested  more  acceptable. 
It  would,  of  course,  be  necessary  that  those 
responsible  for  the-  industrial  policj  should  be 
kept  informed  as  to  the  progress  of  each  investi- 
gation, and  therebj  a  further  advantage  would  be 
gained.  Manufacturers  would  for  the  first  time 
Be  brought  into  touch  with  students  approaching 
the  em!  of  their  University  training  and  would  be 
in  a  much  better  position  ultimately  to  select  the 
men  who   best    suit    the  special  requirements  of 

their  business  t  ban  they  are  at  present . 

The  ease  with  which  the  work  can  be  selected  so 
as  to  afford  subjects  of  greater  or  less  difficult} 

should  render  it  attractive  both  to  I 'ni  versifies  and 
to  Technical  Colleges,  as  enabling  them  to  grade 
the  work  allotted  to  students  in  different  stages 
of  the  t  raining. 

In  addition  to  it  s  educational  value,  co-operation 
between  this  industry  and  the  Universities  would 
doubtless  result  in  the  discovery  of  valuable 
commercial  processes.  The  successful  solution  of 
the  immediate  problems  arising  directly  out  of  the 
preparation  of  pure  chemicals  might  not  in  them- 
selves be  of  great  financial  value  because  the  total 
quantities  involved  are  not  large  and  the  amount 
of  money  to  be  invested  in  the  industry  is  small  in 
comparison  with  other  commercial  undertakings; 
but  not  the  least  of  the  charms  of  research  work 
is  the  infinite  possibility  underlying  it,  and  there 

are  instances  innumeiable  where  a  subsidiarj  and 
unlooked  for  discovery  has  dwarfed  into  insignifi- 
cance the  successful  solution  of  the  original 
problem.  In  properly  organised  research  on  the 
preparation  of  pure  chemicals  there  is  undoubtedly 
a  great  possibility  of  making  discoveries  of  value 
in  greater  industries  and  this  should  provide  an 
incentive  of  no  mean  order  to  those-  undertaking 
the  work.  Tin-  question  of  tie-  ownership  of  dis- 
coveries arising  out  of  a  study,  by  the  University, 
of  problems  suggested  by  an  industry,  constitutes 
one  of  the  preliminary  questions  upon  which  an 
agreement  must  be  arrived  at  :  but  it  should  not 
be  difficult  to  de\  ise  a  working  arrangement  which 
would  1m-  satisfactory  to  both  parties,  Again,  the- 
value  of  many  discoveries  has  been  lost  or  their 
useful  application  delayed  owing  to  the  inventor's 
want  of  knowledge  as  to  where,  and  in  wh.d 
connection,  his  disco\  ery  can  best  be-  made  use  of  ; 
tin-  i  in  lust  rial  partner  should  provide  a  solution  ol 
this  difficulty.  The  experts  engaged  in  and 
responsible  for  the  working  of  one  industry  cannot 
fulfil  their  functions  properly  without  possessing  a 
fairly  intimate  knowledge  of  the  conditions  and 
requirements  of  main  other  industries  connected, 
directly  and  indirectly,  with  that  in  which  they 
are  engaged.  They  should  therefore  be  in  a 
particularly  favourable  position  to  bring  any  new 
discovery  before  the  people-  who  are  awaiting  it 

most    anxiously. 

Now.  as  regards  the  products  <>f  this  industry  ; 
all  chemicals  for  laboratory  use  must  possess  a 
known  and  sufficient   degree  of  purity,  and  in  this 

connection    the    pamphlet     on    "  Reagents    for 

\iiilytical  Purposes"  issued  by  the  Institute  of 
Chemistry  and  the  Society  of  Public  analysts  last 
year,  is  a  step  in  the  right  direction, 

Nothing  Is  more  annoying  to  the  chemist  than 
to  tind.  after  lie  has  -pent  mm  h  t  ime  and  energy  on 
in    investigation,    that    his    work    is    valueless   and 

that  his  results  must  be  discarded  because  one  of  the 
reagents  used  contained  an  unsuspected  impurity 
To  quote  a  particular  example,  it  was  only  after 

much    work     had     been    done    and     valuable    time 

expended  that  a  quantity  of  so-called  "pure" 
phenanthrene  which  had  been  purchased  from  a 
German  Bnn  and  accepted  on  its  melting  point  and 

on  the  authority  of  a  well-known  label,  was  found 
to    contain    some    70%    of    anthracene.      That,    it 
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gave  the  correct  melting  point  of  phenanthrene 
may  or  may  not  have  been  a  coincidence  ! 

To  ensure  satisfactory  purity  in  the  output  in 
a  manufacturing  laboratory  such  as  is  required  for 
this  work,  it  is  necessary  to  institute  a  much  more 
accurate  control  than  suffices  for  ordinary  manu- 
facturing operations.  As  an  indication  of  the 
refinements  that  are  possible  in  tins  direction  it  in,»\ 
be  of  interest  to  quote  an  instance  from  the  recoids 
of  the  Nobel  Research  Laboratories  at  Ardeer. 
Some  years  ago  certain  discrepancies  in  analytical 
results  were  observed  and,  on  a  iigorous  investi- 
gation, it  was  found  that  these  could  only  be 
ascribed  to  variations  in  the  degree  of  purity  of  t  lie 
substances  then  used  for  the  preparation  of  volu- 
metric solutions.  It  was  decided  that  this  ques1  ic  in 
should  be  set  at  rest  once  and  for  all  by  the  selec- 
tion of  some  one  particular  substance  which  could 
be  obtained  or  prepared  in  a  condition  of  great 
purity.  This  substance  was  to  be  termed  the 
"  Ultimate  Standard,"  as  far  as  these  laboratories 
were  concerned,  and  the  purity  of  all  other 
chemicals  \ised  wTas  to  be  determined  in  relation  to 
this  standard.  After  careful  study  of  the  problem 
and  consultation  with  the  authorities  of  the 
National  Physical  Laboratory,  wTho  were  of  the 
greatest  assistance,  it  was  finally  decided  that 
metallic  silver  was  the  substance  best  suited  for 
adoption  as  the  ultimate  standard.  Silver  cannot, 
however,  be  used  directly  for  the  standardisation 
of  acids  or  of  oxidising  or  redxicing  substances,  and 
it  was  therefore  decided  to  employ  subsidiary 
standards  for  general  purposes  of  control.  The 
substances  selected  for  these  purposes  and  referred 
to  as  "  Working  Standards "  were  sodium  car- 
bonate and  iodine.  As  it  is  only  in  the  determina- 
tion of  atomic  weights  that  the  purity  of  a 
substance  undergoes  a  rigorous  examination,  the 
work  of  preparing  the  ultimate  and  working 
standards  and  correlating  their  purity  was  carried 
out  under  conditions  suitable  for  atomic  weight 
determinations.  The.  purest  sdver  obtainable  was 
first  of  all  electrolysed,  then  washed  with  sulphuric 
arid  and  water,  and  fused  in  lime  crucibles  in  a 
current  of  hydrogen.  The  silver  buttons  were 
polished,  washed  with  ammonia  solution  and 
water,  dried,  and  kept  in  hermetically  sealed 
glass  tubes. 

The  electrolytic  method  of  purification  removes 
all  metals  except  gold  and  platinum,  and  the  absence 
of  these  as  well  as  of  carbon  is  proved  by  the 
complete  solubility  of  the  sdver  in  nitric  acid. 
No  trace  of  copper  coidd  be  detected  although 
this  metal  was  present  in  the  original  sdver  to  the 
extent  of  0  0007%. 

The  iodine  for  the  working  standard  was  purified 
by  mixing  commercially  pure  resublimed  iodine 
with  10%  of  potassium  iodide  and  5%  of  calcium 
oxide  and  slowly  resubliming  the  iodine  in  a 
special  apparatus.  The  iodine  collected  was  then 
resublimed  twice  in  the  same  apparatus  without 
addition.  In  the  last  sublimation  a  residue  of  4 
mgrms.  was  obtained  from  350  grms.  of  iodine. 
The  iodine  from  the  last  sublimation  wyas  powdered 
and  kept  over  phosphorus  pentoxide  for  two 
months  and  the  dry  iodine  sealed  up  in  small 
glass  tubes  each  containing  5  or  10  grms. 

The  preparation  of  pure  sodium  carbonate  gave 
much  trouble,  and  the  final  product  was  not  satis- 
factory as  regards  absolute  purity.  One  prepara- 
tion only  need  be  described.  700  grms.  of  com- 
mercially pure  anhydrous  sodium  carbonate  was 
dissolved  in  2*5  litres  of  distilled  water  at  25°. 
The  solution  was  filtered  into  a  narrow-necked 
flask  and  carbon  dioxide  passed  into  it.  The 
carbon  dioxide  was  previously  washed  with 
solutions  of  ammoniacal  silver  nitrate,  dilute  sul- 
phuric acid,  and  sodium  bicarbonate.  After  the 
air  above  the  solution  had  been  replaced  the 
flask  was  closed  so  that  only  the  carbon  dioxide 
passed    into   it   which  was   required    to   take   the 


place  of  that  absorbed  to  form  bicarbonate.  When 
the  process  of  saturation  was  complete  at  ordinary 
temperature,  the  solution  was  cooled  to  0°,  filtered 
by  suction  through  hardened  filter  paper,  and  the 
precipitated  bicarbonate  washed  with  ice-cold 
water.  The  bicarbonate  so  obtained  was  then 
stirred  in  small  quantities  at  a  time  into  distilled 
water  at  80°,  until  the  solution  was  saturated. 
The  solution  was  then  allowed  to  cool  until  a 
small  quantity  of  the  salt  had  crystallised  out. 
The  mixture  was  then  filtered  quickly  through  a 
silver  rone  with  fine  holes.  These  first  crystals 
contained  all  the  mechanical  impurities  and  were 
discarded.  The  solution  was  then  cooled  to  10°. 
the  further  crop  of  crystal  collected  in  a  funnel 
containing  a  silver  cone  and  washed  with  small 
quantities  of  cold  water.  The  mother  liquor  was 
concentrated  three  times  in  successive  stages  and 
each  crop  of  crystals  collected  separately,  the 
mother  liquor  from  the  last  crop  being  evaporated 
to  dryness.  The  purity  of  these  fractions,  after 
they  had  been  heated  in  silver  capsules  at  250°  to 
t~>  300°  C.  until  constant  in  weight,  was  determined 
in  terms  of  the  ultimate  standard.  The  sodium 
carbonate  content  was  as  follows  : — 

1st  crop  of  crystals     99-906 

2nd  crop  of  crystals    99-877 

3rd  crop  of  crystals    99-89K 

4th  crop  of  crystals    99-891 

Residue  from  final  mother  liquor    99-857 

The  purest  fraction,  that  of  the  fiist  crystallisa 
tion,  was  again  recrystallised  with  the  following- 
results  : — 


Crystals 

Residue  from  mother  liquor 


99-904 


From  this  it  was  concluded  that  the  limit  of 
purification  possible  by  this  means  had  been 
reached  although  the  final  product  still  contained 
impurity  to  the  extent  of  about  01%. 

In  the  determination  of  the  silver-iodine  ratio  the 
iodine  was  reduced  to  hydriodic  acid  by  hydrazine 
and  precipitated  by  a  known  quantity  of  silver. 
Six  determinations  gave  the  following  results  for 
the  ratio  of  iodine  to  100  parts  of  the  idtimate 
standard  silver;  117-691,  117-673.  117-657. 
117-653,  117-650,  117-661.  Mean  117-664.  The 
following  values  for  this  ratio  have  been  obtained 
by  other  operators  : — Merignac,  117-533  ;  Stas, 
117-534  ;  Baxter,  117-656  ;  calculated  from  inter- 
national atomic  weights,  117-650.  This  agreement 
was  considered  satisfactory,  and  for  purposes  of 
standardisation  in  the  Ardeer  laboratories  the 
ultimate  standard  is  assumed  to  be  of  100  % 
purity.  On  this  basis  the  working  standard 
iodine  contains  99-99%  of  iodine  and  the  working 
standard  sodium  carbonate  99-93%  of  the  pure 
substance.  A  supply  of  these  standards  has  been 
prepared  sufficient  to  last  for  many  years  and  the 
work   can   be   accurately   repeated    at   any   time. 

It  is  now  proposed  to  utilise  the  organisation 
which  has  grown  up  in  the  Ardeer  Laboratories 
for  the  purpose  of  rendering  available  to  other 
laboratories  a  supply  of  certain  chemicals  the 
quality  of  which  can  be  absolutely  reiled  upon. 

As  the  principal  object  to  be  aimed  at  in  these 
preparations  is  a  high  degree  of  purity,  it  is  not 
intended  that  any  of  the  operations  shall  be  carried 
out  on  a  manufacturing  or  large  scale.  The  size 
of  a  working  batch  will  be  limited  so  that  the 
accuracy  of  laboratory  practice  rather  than  of 
manufacture  may  be  obtained,  and  in  order  that 
the  products,  may  be  characterised  by  their 
homogeneity  as  well  as  freedom  from  impurity.  A 
special  manufacturing  laborator\  has  been 
equipped  for  this  work.  It  has  been  furnished 
with  all  the  items  of  plant  likely  to  be  useful  in 
work  of  tl  is  nature  and  can  command  the  services 
of   all   the  general   factory   workshops  and  tools. 

Each  final  operation  in'  this  laboratory    results 
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in  the  preparation  of  a  quantity  of  a  finished 
material  which,  whatever  its  size  may  be,  is 
given  a  lot  number  to  identify  it  as  a  unit. 
\ft it  thorough  blending,  a  sample  of  each  lot  is 
submitted  t<>  the  analytical  laboratory  for 
examination,  just  as  if  the  material  had  been 
purchased  from  an,  outside  source,  [f  the  analytical 

report    is  satisfactory,   the  lot    is   passed   for  issue. 

and  the  essentials  of  thai  report  are  printed  on 
the  labels  of  the  bottles  containing  it.  These 
tested  chemicals  are  issued  to  the  usual  chemical 
dealers  for  disposal.  The  simplest  analytical 
report  which  could  he  issued  would  be  a  state- 
ment of  tin-  percentage  of  the  particular  substance 
which  any  preparation  purports  to  be,  leaving 
it  to  be  assumed  that  the  difference  from  iihi  repre- 
sents the  impurity  content.  It  is  considered, 
however,  that  it  is  more  useful  to  define  the 
impurities  which  have  been  detected  and  leave 
the  assumption  to  he  made  in  the  other  direction. 
It  is  too  much  in  hope  that  every  impurity  present 
in  such  a  wide  ranee  ot  Mil. stances  can  be  detected 
and  its  proportion  determined,  hut  the  examina- 
tion is  made  as  thorough  as  possible  and.  where  it 
is  known  that  particular  impurities  interfere  with 
the  use  of  any  reagent  for  a  specific  purpose, 
these  of  course  receive  special  attention,  both  as 
regards  elimination  and  detection. 


London  Section. 


Meeting    held    at    Burlington    House   on    Monday, 
February  5th,   l!U7. 


mi:,    a.    R.    LING    in    THE    CHAIR. 


LRTIFIC1  \l.   FERTILISERS     T1IK1K 
PRESENT   USE   AND    FUTURE    PROSPECTS. 

BY    EDWARD   JOHN    RUSSELL,    D.St  . 

(Director  of   the    Rothamsted    Experimental 

st.d  imi). 

Artificial  fertilisers  are  simple  salts  which  are 
added  to  the  soil  to  help  in  the  nutrition  of  plants: 
they  are  called  "artificial"  because  they  have 
usually  undergone  some  manufacturing  process. 
There  are  three  classes  :  nitrogen  compounds. 
phosphates,  and  potassium  compounds  ;  it  is 
useful  also  to  add  a  fourth:  organic  mat  Iter: 
almost  anything  containing  these  constituents 
will  serve,  provided  always  that  the  substance 
is  not  toxic  to  the  plant,  and  that  it  is 
capable  of  going  into  solution  in  the  soil 
water  directly  or  as  the  result  of  decomposition 
in     the    soil,    so     that     it      can     enter     the     plant 

roots.  In  practice,  however,  a  third  condition 
is  essential,  the  price  must  be  sufficiently  low,  and 
this  rules  out  so  many  substances  that  the  actual 
list   of  artificial  fertilisers  is  short,  and  is — 

Nitrogenous.  Nitrate  of  soda,  sulphate  of 
ammonia,  calcium  cyanamide,  and  calcium  nitrate. 

Phosphatic.  Superphosphate,  basic  slag  and  bone 
manures. 

Pota88ic.      The    Stassfurt    salts. 

Or, /anii.  Excretions  from  animals  !'e  I  on  im- 
ported feeding  Btsuffs,  guano,  tish  and  meat  meals, 
and  other  manufacturing  residues. 

These  four  classes  have  very  different  proper- 
ties, ami  the>  are  in  no  s.-nse  interchangeable. 

In   laboratory   experiments,    sand   cultures,   etc., 

all  the  three  first  named  const  ituents  are  nei  essarj 
for  plant  growth  but  in  Beld  practice  the  soil 
supplies  something!  so  that  artificial  fertilisers  are 

needed   only    t"    make    up   deficits   Or    to   raise   the 

level  of  production.     The  .ml\   way  of  finding  out 


what  is  wanted  is  bj  actual  trial:  the  hope  once 
entertained  that  si  il  analysis  would  give  a  short 
and  easy  indication  of  the  deficit  has  not  been 
realised. 

Moreover  ea.h  of  these  different  classes,  besides 
contributing  to  the  general  nutrition  of  the  plant, 
has  certain  specific  elicits  which  can  only  be 
discovered    by    trial. 

The  fertilisers  arc   mainly    simple  salts,  in  other 

words,  electrolytes  :   and  the  si  il  owes  most  of  its 

important  properties  to  its  colloidal  constituents. 
Now  electrolytes  profoundly  change  some  of  the 
properties  Of  colloids,  and  the  effects  cannot 
always  be  predicted;  usually  they  have  to  be 
discovered    by    direct    experiment. 

Further,  some  ol  the  fertilisers  undergo  remark- 
able changes  in  the  soil  ;  nitrate  of  soda,  for 
example,  changes  to  carbonate  of  soda,  which. 
as  an  alkali,  has  a  strong  dellm  dilating  action  on 
the  clay,  thereby  greatly  modifying  the  texture 
of  the  soil  ;  sulphate  of  ammonia  gives  rise  under 
certain  conditions  to  an  acid,  which  chai,. 
the  reai  lion  of  the  soil,  and,  as  every  bacteriologist 
knows,  a  change  in  reaction  of  the  medium  mav 
profoundly  affect  the  growth  of  organisms  and 
of  plants. 

In  dealing  with  artificial  fertilisers,  therefore, 
it  is  necessary  to  take  into  account  not  only  their 
effect  on  the  plant  and  their  price,  hut  also  the 
changes  they  are  likely  to  undergo  in  the  soil,  anil 
the  effect  the  products  will  have  on  the  soil  and  on 
the  plant.  These  are  so  complex  that  they  can 
usually  only  ho  determined  by  direct   trial. 

The  phosphaiic  fertilisers. 

These  present  the  simplest  case  because  there 
is  usually  no  complication  arising  from  secondary 
actions  in  the  soil,  even  rain  has  very  little  effect  : 
phosphates  applied  one  year  will  persist  unchanged 
and  can  he  taken  up  in  the  following  year.  At 
Rothamsted,  Hall  and  Amos  *  were  able  to 
account  for  all  the  phosphates  added  during  the 
preceding  55  years  : — 

Phosphorus  balance-sheet,  Hull  and  Amos. 


P,Oj,  lb.  pei  acre. 

1 
Broadbalk  riots     Bfoosfleld  plo'- 

5. 

7. 

2. 

4 

Removed  in  cop 

5980 

too 

3810 

IH7II 

:  ISO 
1200 

:ciimi 
1240 

Balance  expected  in  soil   . 
Balance  fuiinil  in  soil  .... 

3170 

.:oi  in 

:MI" 
2 1711 

ii'.Mi 

esu 

L1HKI 

Besides  contributing  to  the  nutrition  of  the 
plant,  phosphates  stimulate  growth  in  the  early 
stages  of  plant  life  and  cause  a  great  development 
of  root,  which  makes  them  indispensable  for  pota- 
toes, swedes,  turnips,  and  root  crops  generally. 
Further,  they  help  materially  in  grain  production, 
hastening  on  the  ripening  processes. 

Of  all  the  phosphatk  fertilisers  by  far  the 
commonest  Is  the  so-called  superphosphate,  a 
mixture  of  calcium  sulphate  ami  monocalcic 
phosphat  e. 

Superphosphate  is  made  bj  treating  calcium 
phosphate  with  sulphuric  acid.  In  principle  the 
manufacture    is    perfectly    simple :     in    pi 

however,  it  is  complicated  by  the  necessity  for 
making   the  sulphuric   acid    on   I  he  spot,   owing  to 

difficulties  of  transport,  ami  by  the  need  tor  turn- 
ing out  a  fmc  dry  product  of  uniform  composition. 
These  difficulties  have  been  successfully  overcome 
by  adjusting  the  quantity  and  strength  of  the 
acid  to  the  mineral  phosphate,  and  the  product 

turned    out     l.v     our    best     manufacturers     is    very 

satisfactory.      \  good  deal  of  bone  is  used  in  ad- 

*. 

•  Tran-    eh.  in    s,„      1908,  $9,  205, 
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mixture  with  mineral  phosphate-  to  make  the  so- 
called  "  hone  super." 

There  has  been  a  progressive  improvement,  in 
the  composition  of  superphosphate  as  shown  in 
the  following  analyses  of  the  ordinary  samples  on 
the  market  : — 


30  or  40  years  ago 
•jo  years  ago 

Bio  lern  Bamples 


P,0:. 

per"  cent. 


Equivalent,  to 
Ca,Hj(PO,), 


9-1 

11-8 

f  13-6 

116-0 


20 
26 
3D 
35 


This  improvement  in  composition  Is  largely 
due  to  the  use  of  richer  mineral  phosphates,  and 
it  effects  a  considerable  saving  in  freight. 

The  industry  was  founded  in  this  country,  but 
we  have  not  kept  our  lead  :  before  the  war 
Germany,  France,  and  Italy  had  all  passed  us,  and 
Belgium  was  beginning  to  catch  us  up.  Few  of 
our  makers  have  the  mechanical  dens,  the  elec- 
trical power,  and  other  appliances  of  the  modern 
Continental  factories.  The  output  of  the  leading 
countries  is  given  in  Table  I. 


Further,     phosphatic     fertilisers     are     wanted 
wherever  bullocks  or  sheep  are  being  produced. 
The  addition  of  phosphates  to  the  crop  increases 
the    feeding    value.     In    many    cases,    however, 
basic  slag  serves  as  well  as  super  for  this  purpose. 

Large  amounts  are  also  needed  in  horticulture, 
where  it  proves  very  valuable  in  inducing  hard 
growth  in  plants  that  are  becoming  sappy. 

Taking  all  these  circumstances  into  account  we 
can  safely  assume  that  a  much  higher  proportion 
could  be  "absorbed  in  this  country  if  more  intense 
cultivation  methods  were  adopted. 

When  we  turn  to  other  countries  the  possibilities 
are  even  greater.  Professor  Prianishnikow.  tin- 
eminent  Russian  agriculturist,  states  J  that  great 
areas  in  Russia  need  phosphatic  fertilisers  ;  and 
although  Russia  possesses  phosphatic  deposits 
our  superphosphate  manufacturers  ought  still 
to  be  able  to  help  in  the  agricultural  development 
that,  may  be  expected  in  that  country. 

But.  it  is  in  our  own  Empire  that  the  need  for 
superphosphate  is  greatest.  Large  areas  of  land  in 
Australia  only  become  fertile  when  superphos- 
phate is  added  ;  thus  the  following  results  were 
obtained  at  the  Roseworthy  Agricultural 
College  §  : — 


Table  I.* 
Production  of  suiter  phosphate  in  metric  tons.  1903 — 1910. 


1903.     ■ 

1904. 

1905. 

1906. 

1907. 

1908. 

1909. 

1910. 

France   .  . 

1.053,000 

71-,;,. oi  io 
392.400 
655,200 
208,800 
208.800 

3.559,500 
1. 452,600 

1.234,800 
s;;i.i;oo 
453.600 
689.400 
223,200 

2SO.HI0 

4.043.880 
1,665.000 

1,314.000 
873,000 

4:.;..  400 

772.200 
234,000 
288,900 

4.321,980 
1.710,000 

1,320,300 
837.000 
595,800 
786,600 

LiOS.SOO 

274,500 

4,451,400 
1,652,400 

1,632,600 
1,105,200 
797,400 
909,000 
234,000 
286,200 

5,563,080 
2,046,600 

1,848,600 
1,191.600 
1,020,600 

937, MIO 
334,800 
354.600 

6,402,500 

2,210,400 

1,641,600 

1,267,200 

928,800 

807,300 
349.200 
352.800 

r.,008,400 

2,304,000 

1,634,400 
1,353,600 

806,400 

United  Ki 
Belgium  . 
Holland    . 

Total 
Total 

igdomt 

Europe  

'.prill's  total   

756.900 
394.201! 
385,200 

6.105.600 
2,858,400 

\\ 

5,130.900 

5.863.500 

6.281.024 

6,463,440 

8,003,880 

9,158,300 

8,710,200 

9,604,260 

•  Data  extracted  from  "  Production  et  Consommation  des  Engrais  Chimique  dans  le  Monde."  Inst.  Intermit.  d'Agric,  Rome,  1914. 

t  The  quantity  is  not  known  precisely,  and  some  put  it  as  high  as  one  million  tons  per  annum.  The  higher  figure  is  arrived  at 
as  follows:  we  import  annually  about  550,000  tons  of  mineral  phosphate  and  we  also  import  and  produce  about  100,000  tons  of 
bone.  Assuming  this  is  all  made  into  superphosphate  it  would  yield  1,200,000  tons.  Before  the  war  we  exported  200.000  tons,  leaving 
one  million  tons  for  home  consumption. 


Thus  the  production  has  gone  up  enormously 
during  the  period  ;  I  do  net  think  it  has  nearly 
reached  its  limit  yet.  In  this  country  we  used 
before  the  war  about  600,000  tons  per  annum. 
Our  cultivated  area  in  the  United  Kingdom  is  47 
million  acres,  so  that  if  divided  up  equally  the 
consumption  would  be  about  i  to  i  cwt.  per  acre. 
But  this  is  not  a  fair  way  of  procedure,  because 
superphosphate  is  not  applied  to  all  crops.  The 
better  plan  is  to  take  the  crops  to  which  it  is 
usually  given,  viz.,  swedes,  turnips,  mangolds, 
potatoes,  of  which  we  grow  3-5  million  acres,  so 
that  if  all  the  super  were  given  to  them,  the  average 
dressing  would  be  about  Si  to  6  cwt.  per  acre.  The 
lower  amount  would  not  be  an  over-dressing  ;  good 
practical  men  often  give  4  cwt.,  and  in  some  cases 
{e.g.,  for  potatoes  in  Lincolnshire,  in  the  Fens,  and 
in  the  Channel  Islands),  up  to  10  cwt.  per  acre. 
Large  quantities  are  consumed  in  the  eastern 
counties  where  there  are  great  areas  of  these  crops. 
But  in  addition  considerable  quantities  can  advan- 
tageously be  used  for  some  of  the  wheat,  barley, 
and  oats,  of  which  we  grow  nearly  8  million  acres. 

The  special  effect  of  encouraging  root  product  Lon 
and  of  hastening  maturity  is  very  valuable  on 
heavy  soils  everywhere,  but  especially  in  wet 
districts.  Thus,  in  Central  Wales  superphosphate 
proves  extremely  valuable,  and  is  indeed  often  the 
onlv  fertiliser  needed. 


Roseworthy  Agricultural  College.     Wheat,  1910. 


Value  of 

Total  produce 

drain 

grain  at 

(Jost  of 

per  acre. 

per  acre. 

3/6  per  bush. 

manure. 

tons.  cwt.  lb. 

bush.  lb. 

£    s.  d. 

s.  d. 

Xo  manure 

1         7     47 

15     20 

2  13     8 

— 

-V  cwt.  super 

1       13     13 

21     43 

3  16     0 

2     0 

1  cwt. 

1       18     38 

22     45 

3  19     8 

4     0 

2  cwt. 

2          0     61 

22     15 

3  17   11 

8     0 

3  cwt. 

2          0     64 

22     14 

3  17   10 

12     0 

In  this  case  the  crop  only  responds  to  about 
I  cwt.  per  acre  of  super.  Elsewhere,  however, 
larger  quantities  give  better  results.  The  areas 
involved  are  very  great,  and  it  is  impossible  1i> 
form  an  estimate  of  the  total  amount  that  will 
finally  be  wanted  in  Australia. 

South  Africa  also  is  likely  to  ncc-c.  considerable 
quantities  of  superphosphate.  Holm  and  Watt 
have  both  shown  that  it  greatly  increases  the  yield 
of  maize.  Watt  obtained  still  further  increases 
when  nitrate  of  soda  was  added  as  well,  hut  Holm 
did  not.     Their  results  were  : 


JLandw.  Ver-uchs-Stat.,   1912.  77,  399- 

5  Roseworthy  Ag.  Coll.,   4th   Annual   Kepi  .    1909  11.   p.  40 
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South   African  maize. 


Watt.' 

H.'lm.f 



lh.  per  acre. 

lie    I-  r 

1907.                         5-09. 

120 
860 

2211 

1345 

77s 

Sufphate  ol  ammonia  alone 

la  alone     

Superphosphate  and  nitrate  of 

2897 
718 
1898 

•  Transvaal  Ag.  .Imiru  .  1908,  8,  550.  Bxperiments  made  on  a 
sand;  soil  east  "i  Pretoria.  , 

t  IWtf.  1910,  8,  110.9 — 384  (the  figures  arc  taken  from  p.  381). 
These  experiments  were  made  at  the  Experimental  Farm,  Pot- 
chefstroom. 

t  lanada  hiis  nut  yet  begun  to  vise-  superphosphate, 
ami  might  if  necessary  make  it  herself,  or  import1  it 
from  the  States.  But  in  view  of  its  great  valuefor 
grain  production  I  think  one  might  safely  hazard  a 
prediction  that  superphosphate  will  sooner  or 
later  he  wanted,  especially  as  the  cultivation  belt 
is  pushed  further  north,  and  the  .scheme  of  farming 

becomes  more  generalised. 

India  has  hardly  begun  to  use  superphosphate 
yet,   but    there  are   indications  that    it    is  much 

rj led  for  some  of  the  crops.      Mann  and  Paranjpe* 

find     that      superphosphate     gives     g I      results 

with  cotton  on  black  soils  in  Western  India  where 
the  water  supply  is  satisfactory,  while  other 
Indian  soils  appear  cm  analysis  to  be  so  deficient 
in  phosphates  as  to  justify  the  expectation  that 
they  would  respond  to  phosphatic  fertilisers  if  used. 
Kgvpt  has  made  a  beginning  in  the  use  of  super- 
phosphate :  during  1912  nearly  6000  tons  were 
imported  and  applied  mainly  to  the  cotton  crop. 
Experiments  with  cotton  are  very  difficult  to 
carry   out,   and    there   is   no   clear   indication    that 

superphosphate  is  always  necessary. 

It  has  been  already  pointed  out  that  super- 
phosphate encourages  ripening,  and  this  is  a  vorj 

great  advantage  in  grain  production.  Karh 
ripening  is  not  always  helpful  for  other  crops,  how- 
ever.    In   glasshouse  production   it    is   sometimes 

detrimental,  and  at  the  Lea   Valley    K \ pi -ri mental 

station  phosphates  actually  reduced  the  yield  of 
some  of  the  crops.  In  Louisiana  superphosphate  has 

sometimes   diminished   the  yield  Of  cotton  OB  1 ! 

soils:  the  cotton  is  said  to  "burn  out."t  For  the 
sugar  crop  also  superphosphate  does  not  seem  to 
be  wanted.  Harrison's  extended  trials  in  British 
(iuiana*  gave  no  sensible  increase  for  additions  of 
super,  and  only  a  small  increase  for  basic  slag  : 

Tons  ot  canes  per  acre.     Average  for  three 
years  1909-10-11. 


No  phosphate. 
§f>5±0-5 


Superpb 

21-5±0-5 


Basic  Blag. 

24-1  ±0-7 


In  the  Barbados  experiments  which  lasted 
ovei  20  years  the  application  of  phosphates  was 
always  ineffective,  indeed  in  some  cases  the  yields 
were"  actually  reduced.J  Thus,  at  Dodds  the 
results  over  the  16  years,  1894-1909  w< 


•Bombay   Bull.,  76,   1915      Nitrogen    duo  cave  g I   results 

but  it.  't  potash     The  luthors  state  thai  these  dressings  should  be 
supplementary  to  farmyard  manure. 

t  Louisiana  Sugar  Bxpt    Stat.  Bull.  Ho.  6,  1891. 

;  British   Guiana   Dent   ••(   rVgrlc   Bent  :  a  i  unary  i- 

siven  by  Profess  rHarrl    n  In  the  Weal  Indian  Bulletin,  1913,  13, 
95—21 

|Barl  on  Sugar  Cane  Expts.,  1907-9,  p.  8      D 

Bndsthatlfthcs.il  I'.o,  soluble  In  1   ..    UNOi 

or  0-002%  soluble  in  N/200  HO.  there  will  be  no  re 
hates. 


Sugar  cmic  expts.,  Ihnids.   lUirbutlos,  1894-1909. 


No  phosphate 
Super]  h< 


Other  cases  will  no  doubt  be  revealed  as  the 
result  of  experiment. 

Summing  up  we  may  say  that  large  and  increas- 
ing amount  s  of  superphosphate  are  required  in  I  his 
country  for  swedes,  potatoes,  and  coin  crops: 
other  count  ties  i  an  also  absorb  great  amounts  for 
grain  and  meat.  Leaving  out  the  chief  super- 
phosphate producing  countries  as  being  able  now 
or  in  the  near  future  to  satisfy  their  own  require- 
ments, enormous  amounts  will  be  wanted  for 
wheat   in  Russia,  and  probably  also  Etoumania,  in 

Australia,  and  I  think  we  "shall  one  clay  say 
Canada  as  well,  and  for  maize  in  South   Africa. 

The    at -producing,   countries  of  South   America 

will  also  require  phosphatic  fertilisers.  Shall  we 
be  aide  to  supply  these  wants  Apart  from  con- 
siderations of  freight.,  this  depends  mainly  on 
whether  we  have  enough  cheap  sulphuric  acid  :  if 
we  have,  and  if  our  manufacturers  improve  their 
processes  and  then-  works,  we  ought  to  lie  aide  to 
play    a  g 1  part   in  supplying  this  need. 

Basic  slag.    This  is  a  by-product  in  the  m 
Eactui I  Bessemer  steel.     It  is  difficult  to  deter- 
mine precisely  how  much  is  produced,  but  assuming 

that  250  kilos,  of  slag  is  obtained  in  the  prepara- 
t  ion  of  one-  ton  of  steel,  then  the  amounts  produced 
in  1910  are  estimated  by  the  International  Insti- 
tute of   Agriculture.    Home,  to  be  as  follows: — 

Production  of  basic  slay  1910. 

Germany 2,007,600 

Franco 584,000 

Belgium   4*s.< 

United   Kingdom    160, 

Austria-Hungary 74,000 

Sweden      12,345 

Total 3.275.845 

The  ligures  are  certainly  wrong  for  the  United 

Kingdom,  since  we  use  286,000  tons  per  annum, 
almost   all  of  which  is  produced  at   home,  and  we 

also  export  a  certain  amount,  but  probably  the 
order  of  placing  the  countries  is  correct. 

Slag  is  extremely  beneficial  for  grass  land. 
\gain  and  again  experiments  have  shown  remark- 
able gain-,  especially  on  heavy  land.  The  best 
known  results  are  those  obtained  at  Cockle  Park  ; 
slag  improved  the  herbage  more  than  the  feeding 
Of  cake  to  the  animals.  The  live  weight  increases 
of  sheep  in  lb.  per  acre  per  annum  were  : — 


No  cake. 

No  cake. 

Decorticated 

I'.i  Ic 

No  manure. 

.     .:           * 

(10  cwt     III 

No  manure. 

•    C.I05).    v 

Plot  «. 

Plot  1. 

Plot  3. 

Lai  0  yi  ars,  1897-1906 

37 

106-6 

117 

.llle              tQ 

— 



80 

2nd  6  years  1908  1911 

23 

42-6 

117 

i                    due       to 

m-5 

94 

•  597  lb.  cake  per  acre  in  1897-8,  in  1903  and  1904. 

These    experiments    have    been    repeated    at 

numerous  centres,  and  almost  always  with  similar 

results.     At  the  Midland  Agricultural  College  the 
milk   yield   was  largely   increased    by   the  use  ,.f 

basic    slag.      Slat;    has    often    proved     as    g I     as 

I" ling   cakes,    and    considerably    cheaper. 


Vol.  XXXVI.,  No.  5  ] 


RUSSELL— ARTIFICIAL  FERTILISERS. 


253 


The  War  has  greatly  stimulated  the  use  of  slag, 
because  feeding  cakes  have  to  be  imported,  and 
have  therefore  risen  in  price,  whilst  slag  is  a  home 
product.  Its  prices  per  unit  of  phosphate  have 
been  : — 


Pre-war  price. 

Nov. 

1916. 

Jan. 

1917. 

Is.  5d. 

2s. 

lOd. 

2s. 

lOd. 

In  the  United  Kingdom  there  are  34  million 
acres  of  grass.  Dividing  the  286,000  tons  of 
slag  consumed  in  this  country  over  this  area  we 
obtain  J  cwt.  as  an  average  dressing.  A  good 
dressing  is  10  cwt.  in  the  first  year,  and  then 
5  cwt.  after  an  interval  of  2  or  3  years.  Further, 
slag  can  be  profitably  used  on  other  crops  as  well. 
There  is  therefore  a  great  future  for  it  in  this 
country. 

Other  countries  outside  Europe  have  hardly 
begun  to  use  it :  the  United  States  does  not 
make  it.  The  steel  is  there  manufactured  by  (he 
open-hearth  process,  which  gives  an  acid  phosphatic 
slag,  and  not  a  basic  slag.  This  process  is  also 
in  use  in  this  country.  One  of  the  great  problems 
of  the  future  is  to  find  a  way  of  using  these  acid 
slags  :    at  present  they  are  simply  going  to  waste. 

The  nitrogenous  manures. 

Nitrogenous  manures  present  a  rather  more 
complex  case  than  phosphates  for  two  reasons. 
In  the  first  place  practically  all  the  nitrogen 
compounds  hitherto  tested  change  in  the  soil  to 
ammonia,  and  then  to  nitrate.  It  does  not  always 
appear  that  the  change  is  necessary  ;  plants  can 
take  up  ammonium  compounds,  although  not 
nearly  as  easily  as  they  take  nitrates.  But  the 
soil  bacteria  are  too  active  for  them  :  before  they 
have  the  chance  to  use  the  ammonia  it  is  seized 
by  the  nitrifying  organisms  and  converted  into 
nitrate. 

Thus,  in  practice  all  nitrogenous  manures, 
except  the  nitrates,  have  to  undergo  a  preliminary 
decomposition  in  the  soil.  It  is  therefore  necessary 
in  all  cases  to  know  whether  this  change  will 
proceed  easily  or  not.  The  ease  of  decomposition 
is  spoken  of  as  the  "  availability"  of  the  manure. 

Secondly,  as  has  already  been  pointed  out,  the 
nitrogenous  manures  nearly  all  have  some  second- 
ary effect  on  the  soil ;  in  consequence  the  action 
is  not  always  quite  what  would  be  expected  on 
general  grounds. 

The  general  effects  of  nitrogenous  manures  are 
to  increase  leaf  development  and  growth  generally. 
They  are  therefore  useful  for  all  crops,  indeed  they 
are  of  more  general  application  than  any  of  the 
other  fertiliser's. 

The  artificial  nitrogenous  fertilisers,  however, 
are  not  the  only  source  of  nitrogen  to  the  farmer  : 
he  can  also  use  farmyard  manure,  clover  crops, 
and  imported  feeding  stuffs,  to  increase  his 
supply  ;  he  does  this  to  a  large  extent.  These 
other  sources  are  serious  competitors  with  the 
artificial  fertilisers. 


Nitrate  of  soda. — This  is  the  most  popular  of 
the  nitrogenous  fertilisers,  prior  to  the  war  the 
world's  annual  production,  almost  entirely  from 
Chile,  being  about  2i  million  tons  per  annum. 
The  Chilean  Government  estimate  that  at  this 
rate  the  deposits  will  last  at  least  another  136 
years  :  the  production,  however,  has  been  steaddy 
increasing  as  shown  by  the  curve  in  Fig.  1  :  this 
also  shows  how  much  the  production  of  nitrate 
of  soda  exceeds  that  of  sulphate  of  ammonia. 

Nitrate  of  soda  owes  its  popularity  as  a  fertiliser 
to  the  circumstance  that  it  is  ready  for  use  by  the 
crop,  and  has  no  further  change  to  undergo  :  it  is 
therefore  the  quickest  in  action  of  all  nitrogenous 
fertilisers.  In  temperate  climates  this  rapidity 
of  action  has  two  advantages  ;  the  fertiliser  is  less 
exposed  to  the  wasting  processes  in  the  soil,  and  it 
produces  an  immediate  effect  on  the  crop.  Thus, 
in  cold  wet  weather  a  dressing  of  nitrate  of  soda 
at  once  improves  the  crop,  and  may  make  all  the 
difference  between  success  and  faUure.  No  other 
fertiliser  has  quite  so  good  an  effect,  find  we  can 
never  hope  to  do  without  an  ample  supply  of 
nitrates. 

World's  production  of  nitrogenous  fertilisers. 
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In  this  country,  therefore,  nitrate  of  soda  is 
rather  better  than  sulphate  of  ammonia.  The 
results  of  long-continued  experiments  at  Eotham- 
sted  are  given  in  Table  II. 

Thus  the  superiority  of  nitrate  of  soda  amounts 
to  about  5%  for  barley  and  hay  crops,  and  is 
greater  for  wheat  and  mangolds.  Taking  all 
things  into  account  if  one  puts  the  effect  of  nitrate 


Table  II. 
Comparison,  of  sulphate  of  ammonia  and  nitrate  of  soda  as  fertilisers,  Ilothamsted. 


Wheat    26  years 
(1885—1911). 

• 

Barley,  60  years 
(1852—1911). 

Mangolds, 
(1876- 

34  years 
-1911). 

Hay,  57 

vears(1856— 

1912). 

Grain, 
bushels 
per  acre. 

Straw, 

cwt. 

per  acre. 

Grain, 
bushels 
per  acre. 

Straw, 

cwt. 

per  acre. 

Dung 

supplied. 

No  dung. 

cwt. 

per  ac  r.- 

Roots,  ton 

s  per  acre. 

Complete  minerals  +  no  nitrate    . 

140 

11-8 

19-7 

Ill 

18-9 

50 

40!) 

43  lb.  N  as  NaN03    

26-5 

22-7 

260 
20-6 

42-7 
41-5 

27-3 
250 

— 

— 

— 

43  lb.  N  as  sulphate  of  ammonia 

— 

86  lb.  N  as  NaNOa   

33-8 
31-2 

379 
32-8 

— 

— 

26-6 
24-4 

17-7 
14-8 

56-9 

86  lb.  N  as  sulphate  of  ammonia 

54-2 
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of  soda  at  100,  that  of  sulphate  of  ammonia 
would  be  between  90  and  95. 

Part  of  its  effect  arises  from  tlic  circumstance 
that  the  sodium  has  a  beneficial  effect  as  well  as 
the  nitrogen.  It  has  been  shown  that  the  sodium 
economises  the  uso  of  potassium  partly  by  replacing 
-ome  of  the  potassium  in  the  plant,"  and  also  by 
liberating  potassium  from  camples  compounds  in 
the  soil. 

As  already  stated  nitrate  of  soda  tends  to  change 
in  the  soil  to  sodium  carbonate,  which  detlocculatcs 
the  claj  rendering  it  very  sticky.  This  dors  no 
great  harm  on  light  soils  or  loams,  but  it  is  a 
disadvantage  on  heavy  soils.  Nitrate  oi  soda  is 
therefore  nol  desirable  on  such  soil-,  nor  is  it  on 
alkali  soils.  e.g.,  in  the  Deccan.  or  wherever  the 
texture  of  the  soil  is  easflj  damaged.  <>n  lighter 
soils  deficient  in  calcium  carbonate,  however, 
this  formation  of  sodium  carbonate  max  be  hene- 
licial.      At    the   Rhode    Island    Kvpeiime'id    Station 

\\  heeler  started  with  a  soil  so  "deficient  in  carbon- 
ate of  lime  that  only  an  occasional  clover  plant 
could  withstand  the  existing  conditions."  By 
the  long  continued  use  of  nitrate  of  soda  the 
productiveness  was  markedly  improved,  even 
without  the  use   of  lime.* 

At  Rothamsted  the  conserving  effect  of  nitrate 
of  soda  on  the  lime  in  the  soil  lessens  the  rate  of 
loss  by  200  to  300  lb.  per  acre  per  annum. 

Lastly,  nitrate  of  soda  is  very  easily  washed  out 
from  the  soil  ;  unlike  sulphate  of  ammonia  it  is 
not  absorbed  in  the  slightest  degree  by  soil,  and 
the  whole  dressing  may  be  washed  out"  in  a  single 
heavy  rainfall.  This  only  rarely  happens  hi  our 
ountry,  but  it  is  not  uncommon  in  tropical  and 
sub-tropical  countries,  and  in  consequence,  as  we 
shall  see.  sulphate  of  ammonia  in  these  cases  proves 
on  the  whole  a  better  fertiliser. 

A  further  disadvantage  of  nitrate  of  soda  Is 
that  m  absence  of  oxygen  it  is  reduced  1,\  certain 
soil  bacteria  to  nitrites,  which  are  toxic  to  plants, 
and  finally  to  gaseous  nitrogen.  The  necessary 
conditions  rarely  arise  in  this  country,  but  they 
do  in  the  swampy  soils  of  the  paddy  rice  fields  of 
India  and  Japan.  In  such  cases  nitrate  of  soda 
not  only  has  no  good  effect,  but   may  even  depress 

the  yield  by  reason  of  the  toxicity  of  the  nitrite. 

Tabus  III. 

Consumption   oj  nitrate  ../  soda  for  all  purposes. 

Metric  tons. 


Europe  and  Egypt : — 
Germany  .... 

1911. 
743.411; 
338,706 
31 13.780 
1  14,652 

92,362 
Blfl 

10,569 

19,018 
8,977 

■J. 371 

1912. 
911,962 

A    .17 

■  M7 

0  124 

101,081 

14,545 

7.11  1 
5,198 

France  .  . 

Belgium    . . . 

tlbliand  . . 

Kngland    

Italy    

Scotland  - . 

Egypt  

Spain    

Ausfaria-Hungarj  . 

■irk     .  . 

Switzerland 

1.756,182 

1,993,852 

-  .•— 


029 

;.;>.  ii  it 

016 

,5  031 

Wed   

-  136 

441,047 

Attn  and  Africa,  rle.  : — 
Japan   .... 

23,495 
1  1,166 
12,866 

'-•1.717 
2H.152 
11.174 

H.waii    . 

'ape  Colony    . . . 
Natal         

57.1132 

67,507 

'  tth<  >  roanl  rii 

20.042 

Total  

2,401,392 

2,530,645 

Most  of  the  nit  late  of  soda  is  used  in  Europe  and 
North  America,  the  tropical  countries  and  Asia 
only  taking  very  little.  Of  recent  years  its  use 
has  begun  in  Egypt,  mainly  for  the  wheat  crop. 
In  1912  no  less  than  24,000  tons  was  imported, 
most  of  which  was  for  wheat,  an.l  the  remainder 
for  cotton  and  maize. 

Table    111.    gives   the   total    consumption    in   the 

different  countries,  figures  are  not  obtainable  for 
the  agricultural  consumption,  but  in  the  country 
it  amounts  to  about  80%  of  the  whole  in  normal 
peace  t  imes. 

Other  nitrates. 

Synthetic  calcium  nitrate.  \sa  fertiliser  calcium 
nitrate  closely  resembles  sodium  nitrate,  but  it 
appears    t<>    be    fi from    the    disadvantage    of 

making  heavy  soils  sticky.  Further  experience 
is  needed  before  any  very  definite  statements  can 
be  made,  but  so  far  as  present  knowledge  goes 
nitrate  of  lime  is  a  promising  addition  to  the  list 
of  nitrogenous  manures. 

The  first  samples  to  be  placed  on  the  market 
were  not  easy  to  use  as  they  so  readily  absorbed 
moisture  and  became  converted  into  a  sticky  pasty 
mass,  but  this  difficulty  is  gradually  being  over- 
come, and  samples  coming  to  hand  before  the 
war  showed    considerable   improvement. 

Potassium  nitrate  -This  substance  Is  dearer 
than  a  mixture  of  nitrate  of  soda  and  sulphate  of 
potash  supplying  the  same  ingredients,  and 
therefore  it  is  not  used  in  this  country.  Being 
much  less  bulky  than  the  mixture  it  finds  consider- 
able application  in  countries  where  valuable  crops 
are  raised  and  freights  are  high  :  thus  it  is  used 
in  the  Canary  Islands  and  elsewhere  under  similar 
conditions. 

Commercial  nitrate  of  potash  contains  nearly 
1  I  ",,    of    nitrogen. 

Ammonium  nitrate.  Ammonium  nitrate  is  the 
most  concentrated  nitrogenous  fertiliser  available, 
containing  no  less  than  35%  of  nitrogen,  and  this 
would  be  a  valuable  recommendation  wherever 
freight  is  any  consideration.  But  unfortunately 
it  is  highly  soluble  and  deliquescent,  and  seriously 
damages  the  young  leaves  wherever  it  touches  them. 
The  crop  may,  of  course,  get  over  the  injury,  but 
there  is  always  a  risk  that  it  may  not.  and  this 
circumstance  rather  militates  against  the  use  of 
ammonium   nitrate. 

Trials  at  Rothamsted  in  101  I  gave  the  following 
results  : — 


•  Wheeler,  Manures  an.l  Fertiliser-.  1913,  p.  lit. 


Does  an.l  minerals  alone 

Dong  and  minerals  nitre,  of  ammonia 
Dong  and  minerals  I- nitrate  ..1  lime  . . . 
Dung  and  minerals    nitroUm  


Potato!  -. 
per  acre 


Mangolds, 
tons 

por  acre. 


M-CJ 

3-6 


17-5      Ivl 
I'.i-l 
BO-1 

17-'      |s-s 


Owing  to  the  drought  the  mangolds  did  not 
glow  well. 

Sulphate  <>J  ammonia,  sulphate  of  ammonia 
is  obtained  as  a  bye-product  from  coal;  it  is 
largely  produced  from  gas  works  and  coking 
ovens.  The  official  statistics  of  production  in 
this  countrj  rorthe  year  prior  to  the  war  areas 
follows  : — 

1913. 

...irks    Is2.l.sil 

dike  an.l  oarbonlaing  werk-  an.l  producer  -'.<-  167,42] 

Iron  works 19,956 

Shale  ".irk-  63,061 

total   432.618* 


•The  liu-nr.  •  ire  taken  from  the  Ukall  inspector's  Report, 
lai;,,  when  Hi.  'l.ia  lor  1912  an.l  1914  are  also  iriven.  For  con- 
venience all  compounds.  ..1  ammonia  an.l  ammonia  ItaalJ  are 
expressed  aa  sulphate  and  Included  In  this  table.  It  is  under* 
stood, however,  that  only  about  85 °„  of  this  total  i-  actual  sulphate, 
minder  lielng  ammonia  liquor,  etc. 
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In  a  good  gas  works  1  ton  of  sulphate  of  ammonia 
is  produced  for  every  million  cubic  ft.  of  coal  gas, 
and  in  a  carbonising  plant  22  to  31  lb.  of  sulphate 
of  ammonia  is  made  for  every  ton  of  coal  car- 
bonised. There  is  little  doubt  that  these  figures, 
especially  the  lower  ones,  could  be  improved  upon. 
It  is  also  possible  to  obtain  ammonia  from  peat, 
though  as  a  matter  of  fact  little  if  any  is  so  ob- 
tained in  this  country. 

The  world's  production  of  ammonia  increased 
considerably  during  the  10  years  prior  to  the 
war,  as  shown  in  Table  IV. 


Similar  results  are  obtained  in  Java,  and  in 
consequence  sulphate  of  ammonia  is  used  there 
almost  exclusively.  In  1912  the  imports  were 
valued  at  : — 

Sulphate  of  ammonia    £5.233.000 

Nitrate  of  soda 37.900 

Sulphate  of  potash    2,400 

Other  fertilisers 1,720,000 

With  less  rainfall  the  results  do  not  always  work 
out  like  this.  At  Barbados*  the  results  are  some- 
times   one    wav    and    sometimes    the    other.      In 


Table  IV. 
Production  of  sulphate  of  ammonia  during  the  years  1903-12.      Metric  Ions. 


1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

1909. 

1910. 

1911. 

1912. 

Germany 

United  Kingdom 

160,000 
237,520 
38,000 
42.HII0 
19,000 
85,686 

582,206 

173.000 
250,050 
49,600 
43.000 
16,000 
60.337 

190,000 
273,550 
69,250 
47,300 
18,000 
56,306 

235  000 
294,170 
68,000 
49,100 
26,000 
67,800 

287,000 

318,400 

90,120 

52.700 

27,000 

103,592 

313,000 

350,450 

79,500 

52,600 

29. i 

109,254 

933,804 

330,450 

354,729 

66,600 

53,600 

34,600 

109,593 

373.000 
373,468 
105,143 
57,300 
35,600 
109,483 

1,053,994 

418.000 
391,135 
115.245 
62,000 
40,700 
171,283 

492,000 

394.521 

149,700 

68,500 

Belgium 

43,700 
179,087 

Total    

591,987 

654,406 

740,070 

878  812 

949,572 

1,198,363 

1,327,508 

*  The  figures  for  "  other  countries  "  include  some  round  figure  estimates. 


But  this  increase  has  failed  to  keep  pace  with 
the  consumption,  and  in  consequence  prices  have 
risen. 

Sulphate  of  ammonia  is  largely  used  in  this 
country  for  potatoes,  the  dressings  varying  from 
1  or  2  cwt.  on  ordinary  farms  up  to  6  ewt.  in  the 
Channel  Islands.  It  is  also  used  to  an  increasing 
extent  as  a  spring  dressing  for  corn  with  very  good 
results.  Altogether  some  60,000  tons  are  used 
annually  in  the  United  Kingdom,  but  there  is 
little  doubt  that  this  figure  could  profitably  be 
greatly    increased. 

Sulphate  of  ammonia  has  two  important  proper- 
ties that  give  it  a  definite  advantage  over  nitrate 
of  soda  in  certain  special  circumstances. 

1.  It  does  not.  easily  wash  out  from  the  soil  : 
it  is  readily  absorbed,  and  in  this  state  resists  even 
tropical  rainfall ;  it  is  therefore  used  in  tropica] 
countries  in  preference  to  nitrate  of  soda. 

In  these  countries  sugar  is  the  chief  crop  to 
which  it  is  applied.  Harrison  summarises  his 
numerous  trials  with  sugar  in  British  Guiana  as 
follows  : — 

British  Guiana  Experiments  with  Cane  Sugar. 
Tons  of  canes  per  acre. 


1911-13    nitrate   of   soda    came   out   better    than 
sulphate  of  ammonia. 


Series  A. 

Series  B. 

Series  C. 

Sulphate  of  ammonia 

18-0  +  0-4 
29-0  +  0-7 

23-6  +  0-6 
22-6-0-6 

17-7  +  0-5 
30-3  +  1-3 

22-5  +  1-4 
20-9  +  1-3 

20-4-1-3 

17-4  +  0-6 
28-3+1-3 
20-8+1-3 

22-6+1-4 
20-8  +  1-3 

Another  way  of  putting  the  result  is  that  10  lb. 
of  nitrogen  in  the  various  substances  gave  the 
following  increases  in  tons  of  cane  : — 

1910-n.  Tons  of  cane. 

sulphate  of  ammonia    1-9  ±0-23 

.Nitrate    >f  lime  0-87  +  0-25 

Xitrolim   O-62±0-21 

Nitrate  of  soda 0-57±0-29 

Dried  blood 0-45± 0-29 

Rainfall  6  months  Oct.,  1909— March,  1910  =  46-9  inches. 
Rainfall  6  months  Feb,  1911— July,  1911  =  5S-S  inches. 


Tons  of  cane. 

Sucrose, 
lb.  per  acre. 

19-42 
19-97 
19-60 
18-52 

5433 
5558 

5433 

5169 

In  other  years,  however,  sulphate  of  ammonia 
has  given  the  best  results,  and  on  the  whole  it  is 
preferred  by  the  planters  .f 

At  Antigua  and  St.  Kittsj  there  was  no  difference 
in  action  between  sulphate  of  ammonia  and  nitrate 
of  soda.  But  the  rainfall  for  the  whole  year  was 
only  between  40  and  60  in. — not  nearly  ps  heavy 
as  in  British  Guiana. 

Cotton. — At  Barbados  chemical  fertilisers  pro- 
duced no  notable  results  at  first,  but  afterwards 
\  iehls  began  to  fall  off,  and  the  experiments  were 
then  repeated.  It  was  found  that  fertilisers  were 
now  effective  as  shown  in  Table  V.  (p.  256.) 

Table  V.  shows  that  additional  nitrogen  increases 
the  yield  considerably,  and  to  some  extent  additional 
phosphorus  also  does,  but  not  so  much. 

In  Louisiana,§  away  from  the  tropical  rains, 
nitrate  of  soda  proved  if  anything  better  than 
sulphate  of  ammonia. 

2.  It  suffers  no  loss  and  gives  rise  to  no  toxic- 
products  under  anaerobic  conditions  ;  it  is  therefore 
superior  in  these  conditions  to  nitrate  of  soda. 
which,  as  already  stated,  breaks  down  with  form- 
ation of  toxic  nitrite  or  with  evolution  of  gaseous 
nitrogen,  representing  a  dead  loss  of  material. 
For  this  reason  it  is  more  suitable  for  paddy  rice, 
i.e.,  rice  grown  in  swamp  soils  :  thus  in  Japan 
sulphate  of  ammonia  is  therefore  used  in  preference 
to  nitrate  of  soda  for  the  rice  crop,  the  imports 
for  the  three  years  1909,  1910,  and  1911.  being  m 
metric  tons  : — 


•  Barbados  Rept,,  1913.  p.  6. 

+  Barbados  Rept.,  1913,  pp.  21—24. 

1  West  Indian  Dept.  of  Agric:  Antigua  and  St.  KittS  Rept. 

§  Louisiana   Bull.,  2,  1891. 
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[March  15,  1917. 


1 

1910. 

1911. 

7,402 

37,121 

11,11(5 

Ill  this  form  the  material  is  in  too  fine  a  powder 
for  us,'  on  the  [arm  ;  it  gets  into  the  eye*,  mouths 
and  noses  of  t  he  men  ami  causes  endless  grumbling; 
moreover,  on  a  windy  day  it  blows  away.  The 
material  is  therefore  granulated  by  further  treat- 
men!    with    water   and    subsequent   drying.     The 


Tuui   \.      1  ield  of  cotton  seed,  lb.  per  acre.    Barbados  experiments.* 


Increased  dressings  of: — 


Nitrogen  as  sulphate 
of  ammonia. 


Basal 

■  ilr       hi; 


\  teldol 

r' 


Phosphorus  as  super- 
phosphate. 


Basal 
dressing. 


Dressing  of 
phosphate. 


yield  ol 

"/',';;'        Basal         Dressing  ol 
,crl       dressing.         i«.tash. 


Potash  as  sulphate  of  potash. 


Yield  of 
ootton  send, 

lb.  per  acre. 


No  manuri    

Complete  fertilisers,  standard 
quantities  of  two  with  vari- 
able amounts  shown  of  the 
third 


Nil 

K  and  F 


0 

0 
10 
20 
30 


4^7 

Nil 

477 

N  and  K 

586 

537 

711 

0 

0 

20 

411 

LI, 

80 


427 
542 
537 
580 

11 


Mil 
PandN 


0 
0 

III 

20 

::n 


427 

f.vs 

644 
537 
664 


West   Indian  Dept.  "f  Agric. :  Barbados   Kept.,  1913. 


'         tm  cyanamide  or  nitrolim  ;   sometimes  called 
simply  cyanamicU . 

When  gaseous  nitrogen  is  passed  over  heated 
calcium  carbide  direct  union   takes  place  and   a 

substance  <'a<'\_.  is  produced.  This  is  the 
calcium  salt  of  an  acid  usually  called  cyanamide 
on  the  view  that  its  constitution  is  cvXil,.  bul 
which  is  nunc  probably  a  tautomeric  substance, 
the   acidic    form    being   the   di-imino   compound, 

Ml   :  (  ■  :  Ml. 

The  calcium  salt  rapidly  decomposes  in  the  oil 
wit  h  formation  of  ammonia  : — 

CaCN  ,     :s 1 1  ,()  =CaC03  +2N1I ,, 
whii  li  then  nitrifies  in  the  usual  way.     The  change, 

however,  dees  not  easily  take  place  ill  the  labora- 
tory except  .ii  elevated  temperature. 

For  a  long  time  it  was  supposed  that  t  his  decom- 
position was  brought  about  by  bacteria.  Of 
i  ei  i  nt  years,  however,  unknown  changes  ha\  e  been 
attributed  to  colloids,  and  the  decomposition 
is  now  put  down  to  them.  The  question  is  of 
great  practical  importance  because  the  rate  of 
conversion  into  ammonia  determines  the  value 
of  the  substance  as  a  fertiliser.  If  the  decompo- 
sition is  brought  about  by  the  soil  colloids  we 
should  expect  the  substance  to  have  more  fertilising 
value  on  clays  and  loams  than  on  sands  where 
little  colloidal  matter  is  present. 

The  calcium  cyanamide  of  commerce  is  noi   a 

pure  product  bui   contains  considerable  amounts 

of   impurity.      The   crude    product     first    obtained 

as  about    1  or  2%  of   unchanged   calcium 

carbide,  which  might  be  dangerous  in  the  store. 

It     i~     therefore    decomposed     by     spraving    with 

water.     'The  resulting  product  is  known  as  dusty 

nitrolim.  and   is  stated  to  have  the  folh  win) 
position  : — 

Mean  composition  of  nitrolim. 

I  au  cyanamide   

tnicyanodiamide    0-3 

Calcium  QXldfl  

Free  carbon ] . .     Tii-o 

t';il>  iuni  carbide    0-° 

:.:::::::: 

Moisture  i-n 

{Other  substances   .,..      :;-i> 

100-0",, 


rotal  nitrogen  18-8% 

*  The  percentage  m  .  1 1.  .,  .  usually  higher  than   tins 

in  samples  obtained  In  tins  country. 
1  Including   silica,    iron   and   alumina,   and    traces   of  sulphur 

and  phosphorus. 


percentages  of  nitrogen  in  the  various  products 
is  as  follows  : — 

>■ 

.„ 

Chemically  pure  CaCN,    * :15 

Calcium  cyanamide,  raw  product    about    20 

in  cyanamide,  after  hydration,  about 19 

Calcium  cyanamide,  alter  granulation,  about 15 

\  certain  amount  of  lime  is  invariably  present) 

and  in  presence  of  water  this  has  a  very  inter- 
esting and  somewhat  unfortunate  effect.  Under 
its  influence  (and  that  of  other  alkalis  .and  of 
acids)  cyanamide  readily  polymerises  to  dicyant  - 
diamide  : — 

2CN,Hj     <\X,II4* 
which,  like  cyanamide,   is  considered  by  Werner 
to  be  a  tautomeric  substance,  the  constitution  of 
the  tautomers  being  : — 

11    \  ~c/    \c      XII.  and 


X 


/NH\ 
1 1 X  =  C<  >C  =  NH 


Dicyanodiamide,  howeycr,  is  neither  basic  not 
acidic   and   does  not   form   salts.     Dnfortunaterj 

for  agriculturists,  it  is  toxic  to  plants,  so  that  it 
has  no  beneficial  or  even  a  bad  effect  as  manure, 
at  any  rate  in  pot  experiments.  It  is  also  rather 
stable  in  the  soil  and  only  slowly  breaks  down. 
so  that  the  bad  effect  is  liable  tip  persist.  The 
following  results  have  been  obtained  in  our 
laboratory  : — 


Amount 
diamide 

i i  igi 

ol  the 
nitrogen. 


Pol  expt. 


'  ontrol  

i     .a  imide  l.  . 
Cyanamide  II 
Cyanamide  III. 
t  lioyanodlamide 


25 
78 

fliti 


\  Ield  ol  mu  t  ird. 

Pry  nutter, 

grains  pel  pot, 

50  mgms.  N  per 

kilo,  o(  >oil 


iryexpl 


add)  a  nitrogen 

converted  Into 

nitrate  In 

35  days 


16-7 
464) 
40-5 
18-8 
18-8 


:.4 

17 
8 
1 


Similar  results  have  been  obtained  by   Briouz 
with    buckwheat    and    flax.     In    his    experiments 


•  For  the  literature,  and  i  discussion  of  the  mechanism  ol  tin* 
change,  see  Morrell  and  Hiirgen.  Trans.  Cficm.  Boc  .  1018,  105. 
576—589,  and   Werner,   Ibid  ,   1016,  107,  71,     726 


Vol.  XXXVI.,  No.  5.] 


RUSSELL— ARTIFICIAL  FERTILISERS. 


257 


oats  and  mustard  suffered  no  depression,  but  they 
were  no  better  than  the  controls.* 

Neither  this  difficulty,  nor  the  physical  one  of 
distribution,  is  insuperable,  and  it  is  reasonable 
to  expect  that  both  will  ultimately  be  overcome. 

Comparison  of  the  new  fertilisers  with  the  older  ones. 

A  number  of  trials  have  been  made  to  compare 
the  new  fertilisers  with  the  old,  some  of  which  are 
summarised  in  Table  VI.  fp.  258). 

Organic  nitrogen  compounds,  including  those 
contained  in  feeding  stuffs,  etc. — Although  these 
are  not  artificial  compounds  they  come  into  the 
discussion  because  in  practice  they  are  very 
serious  competitors.  Their  value  depends  on 
the  important  and  interesting  fact  that  their 
constituents  can  be  used  twice  over  ;  the  imported 
feeding  stuffs  are  given  to  cattle  to  fatten  them 
for  the  butcher,  and  then  the  animal  excretions, 
which  contain  the  most  important  fertilising 
constituents,  can  be  used  to  fertilise  crops.  For 
this  reason  many  farmers  prefer  these  feeding 
stuffs  to  artificial  fertilisers.  Moreover  the 
organic  matter  is  itself  of  great  value,  having 
important  physical  effects  on  the  soil.  On  light 
sells  these  organic  substances  may  prove  more 
effective  than  the  inorganic  substances.  Extreme 
cases  arise  where  artificial  fertilisers  are  of  practi- 
cally no  value,  while  the  organic  manures  lead 
to  considerable  increases  in  crop  ;  such  cases 
are  not  common  in  this  country  and  are  usually 
confined  to  dry  sands,  but  they  are  not  infrequent 
in  sub-tropical  conditions,  as,  for  example,  in 
Madras,  Java,  etc.  Here  neither  nitrates,  potash, 
nor  phosphates  give  profitable  crop  increases, 
while  the  oil  cake  residues  have  considerable 
fertilising  value.  Thus  Knight  shows  f  that 
safflower  cake  gives  better  results  than  sulphate 
of  ammonia  with  sugar  cane  in  Western  India  ; 
his  results  are  given  in  Table  VII. 


now  being  made  with  them.  Oil  cakes  and  farm- 
yard manure  have  hitherto  been  the  chief  fertili- 
sers and  they  will  probably  always  play  an  impor- 
tant part,  but  it  is  now  demonstrated'  that  artifi- 
cial manures  can  in  many  instances  be  used  with 
advantage.  The  results  of  the  experiments  made 
in  Western  India  have  been  collected  by  Mann 
and  Paranjpe.* 

Thus    tobacco    gave    the    following    results    in 
lb.  per  acre  : — 


Complete  artificials    

Nitrogei  (nitrate  of  soda)  and  potash  only 

Nitrogen  only   

Farmyard  manure  (local  practice) 


Sat.ini 

district. 


1535 
1297 
1152 
1116 


Gujarat. 


2069 
1514 
1758 

1  IIW 


In  this  country,  however,  organic  matter 
cannot  be  regarded  as  necessary  for  crops,  however 
desirable  it  may  be  from  the  point  of  view  of  getting 
a  tilth.  Large  crops  of  wheat,  barley,  mangolds, 
and  grass  are  regularly  grown  at  Rothamsted 
on  land  which  for  70  years  has  received  no  organic 
manure  and  the  crops  show  no  signs  of  falling  off. 
A  strict  comparison  was  made  by  the  Hansens  on  a 
light  loam  and  on  a  sand  at  Askor  (S.  Jutland) 
where  farmyard  manure  was  compared  with  a 
dressing  containing  equal  amounts  of  nitrogen, 
potash  and  phosphates  in  the  form  of  artificials 
(nitrate  of  soda,  superphosphate,  and  kainit)  and 
almost  always  gave  poorer  results.f  (Table  VIII., 
p.  2  59). 

Potassic    fertilisers  . 

By  far  the  largest  deposits  of  potassium  salts 
occur  at  Stassfurt  in  Germany  and  no  other 
sufficient  source  is  yet  in  sight.  Agriculture  and 
horticulture  are  undoubtedly  suffering  from  the 
deficiency  brought  about  by  the  war. 


Table  VII. 
Sugar   cane   experiments :    Cake  and  sulphate  of  ammonia  (Knight). 


Deccan  black  .soil.       Lighter  sandy  soils. 


Cane,  lb.  per  acre.        Cane,  lb.  per  acre. 


750  lb.  ammonium  sulphate  containing  150  lb.  nitrogen 

1200  lb.  safflower  cake  containing  75  lb.  nitrogen  +  375  lb.  sulphate  of  ammonia  con- 
taining 75  lb.  nitrogen    

2400  lb.  safflower  cake  alone  containing  150  lb.  nitrogen    


54,860 


58,674 
60.045 


This  result  is  very  common  when  the  water 
supply  is  irregular.  A  further  illustration  is 
afforded  by  Mann  and  Paranjpe's  experiments 
on  the  manuring  of  cotton  in  Western  India.  % 

"  Again  and  again,"  they  say,  "  we  have  applied 
manures  to  the  crop  in  its  earliest  stages  :  the 
cotton  plants  have  immediately  responded  (as 
they  always  will)  and  grown  much  more  vigorously 
than  the  adjoining  plots.  A  drought  has  followed : 
the  better  grown  plants  have  required  mere 
water  than  the  smaller  unmanured  plants,  and  it 
has  not  been  present  :  the  results  have  been  that 
the  manured  plants  have  never  recovered  from 
the  check  received,  and  the  crop  finally  obtained 
is  no  better  than  that  which  has  grown  more 
regularly  without  the  manure." 

They  also  report  that  on  the  black  soils  where 
the  moisture  supply  is  more  satisfactory  fertilisers 
do  act. 

Elsewhere  also  in  India  artificials  are  proving 
of  great  value  and  a  number  of  experiments  are 


*  Ann.  Sci.  Agronora.,  1910   [iii],  6. 

t  Bombay  Dept.  of  Agric.  Bull.  61,  1914. 

J  Bombay  Bull.  76,  1915. 


One  or  two  supplies  are  coming  on  to  the  market 
the  sources  of  which  are  not  publicly  disclosed  : 
two  of  them  have  the  following  composition  : — 


KoO  soluble  in  water   .... 

Further  amount   extracted 

by  2%  citric  acid    


Sample  No.  45. 

25-8 

Nil 


These  substances  of  course  are  very  good  .and 
if  they  were  available  in  sufficient  quantities  at 
reasonable  prices  would  prove  of  great  value. 

Many  attempts  have  been  made  to  utilise 
other  potassium  minerals  of  which  vast  quantities 
are  available.  Voelcker  at  Woburn  J  experi- 
mented with  felspar,  granite  and  phonolit,  but 
found      them     all     ineffective.      Prianischnikow  § 

•  Dept.  Agric.  Bombay,  Bull.  76,  1915. 

t  Fr.    Hansen    and    J.    Hansen,    Tidsskrift    for    Landbrugeta 
Planteavl,  1913,  xx.  345. 
X  Woburn  Repts.  Journ.  Roy.  Agric.  Soc,  1915.  T«,  362—3. 
§  Landw.  Verstichs-Stat,.  1912,  77,  400—411 
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Table  VIII. 

Comparison  of  the  increase  in  crops  on  sand  and  loam  produced  by  farmyard  and  artificial  manure 

(Hansen  and  Hansen,  Askor). 


Averages  6  years,  1894—1910. 

Rye. 

Oats. 

Grass  and  clover. 

Mangolds. 

Potatoes. 

54 

80 

100 

60 

89 

100 

69 

90 

100 

42 

93 

100 

64 
131 
100 

47 

70 

100 

43 

74 
100 

30 

92 

100 

38 

77 

100 

52 
102 
100 

Each    plot  receives  365  lb.  of  nitrogen.  26-3  lb.  of  phosphorus,  and  Sl-1  lfc.  of  potash  per  acre  in  the  form  of  nitrate  of  soda 
superphosphate  and  kainit  or  of  3-6  tons  farmyard  manure.     The  dressings  are  given  yearly. 


at  Moscow,  however,  obtained  definitely  beneficial 
results  with  three  out  of  a  numberof  minerals  tested, 
viz.,  nephelin,  mica  schist,  and  biotite. 

Attempts  have  been  made  to  obtain  a  soluble 
potassium  compond  as  a  by-product  in  the  manu- 
facture of  Portland  cement,  but  so  far  as  I  know 
they  have  not  been  altogether  successful  A 
sample  sent  in  to  us  contained  only  0-4  °0  of  K20 
soluble  in  water,  a  further  0-2°,',  only  being  ex- 
tracted by  2%  citric  acid.  Wood  ashes  may 
supply  some  potash,  but  not  a  great  deal. 
Seaweed  is  an  almost  inexhaustible  source  which 
we  have  hardly  yet  begun  to  exploit  systemati- 
cally :  it  is  greatly  to  be  hoped  that  some  steps 
will  be  taken  to  establish  a  proper  seaweed  indus- 
try. 

Relation    of    crop    yield    to    amounts    of    nitrogen 
supplied. 

In  general  the  yield  increases  as  the  dressings 
of  fertiliser  increase,  though  the  law  of  diminishing 
returns  operates  and  prevents  indefinite  increase  in 
crop.  The  best  known  instance  is  found  on  the 
Broadbalk  wheat  field,  Rothamsted  : — 


Number  of  varieties  used  . . . 

Yield  of  canes  per  acre  : — 

No  nitrogen 

Low  nitrogen  (40  per  acre)  . 
Normal  nitrogen  (60  peracre) 
High  nitrogen  (80  per  acre) 
High  nitrogen  (90  per  acre) 


17-S 
23-5 


28-1 


23-8 


19-1 
27-4 


The  nitrogen  was  applied  as  sulphate  of  ammonia. 

Except  with  very  small  dressings  the  efficiency 
of  the  utilisation  process  is  not  very  great,  in 
some  cases  only  some  50  or  60  %  of  the  nitrogen 
being  used  by  the  crop.  Suitable  investigation 
generally  results  in  an  improvement,  in  the  efficiency 
ci  the  process,  and  sometimes  in  a  reduction 
in  the  consumption  of  fertiliser.  Thus  in  India 
before  the  manuring  of  the  sugar  cane  was  properly 
investigated.  Mollison  found  that  the  cultivator 
frequently  applied  fertiliser  containing  750  lb.  of 
nitrogen  per  acre.  He  began  by  recommending 
500  lb.  instead,  and  later  on  showed  that  maxi- 


Table  IX.    Crop  yields  with   increasing  nitrogen  supply,  Broadbalk  wheat  field,  Rothamsted. 


Grain, 

bushels 
per  acre. 

Increase  per  200  lb. 
ammonium  salts, 
bushels  per  acre. 

Straw, 

cwt. 

per  acre. 

Increase  per  200  lb. 

ammonium  salts, 

cwt.  per  acre. 

14-5 
23-2 
321 
36-6 

8-7 
8-9 

4-5    ' 

121 
21-4 
32-9 
4-1 

Minera    manure  +  200  lb.  ammonium  salts  per  acre 

Mineral  manure  +  400  lb.  ammonium  salts  per  acre 

Mineral  manure  +  600  lb.  ammonium  salts  per  acre 

9-3 
11-5 
8-2 

The    rule    is    also    demonstrated    in    the    Irish 
experiments     with     potatoes  : — 


Manures  applied. 
15  tons  farmyard  manure    4  cwt.  super- 
phosphate, 1  cwt.  muriate  of  potash. 


+  1  cwt.  sulphate  of  ammonia 
-f  2  cwt.  sulphate  of  ammonia 
+  3  cwt.  sulphate  of  ammonia 


Yield   of  potatoes 
peracre,  5  years  1908-12 


Tons. 
11 
11 
11 


Cwt. 


6 
11 


In  like  manner  Harrison  has  shown  in  British 
Guiana  that  the  yields  of  sugar  cane  are  closely 
dependent  on  the  amount  of  readily  available 
nitrogen  either  naturally  present  in  the  soil  or 
added  as  manure.  The  following  is  a  summary 
of  his   results*  : — 


•West  Indian  Bulletin,  1913, 13,  128. 


mum  crops  could  be  obtained  by  the  use  of  350  lb. 
-More  recently  it  has  been  shown  that  if  the  water 
supply  is  carefully  regulated  so  as  to  avoid  exces- 
sive irrigation  no  more  than  250  lb.  is  needed,  and 
there  are  indications  that  even  less  can  be  applied 
if  better  implements  are  used  for  distributing  and 
working  the  manure  into  the  soil.  Thus  the  scientific 
investigator  has  been  able  to  reduce  the  consump- 
tion of  nitrogen  by  66%  without  any  less  of  crop.* 
All  these  strivings  after  economical  usage 
tend  to  increase  the  consumption  jf  artificial 
manures  by  widening  the  circle  of  cultivators 
who  use  them. 

Hon-  much   artificial   manure   can   be  employed  per 
acre  ? 
This    question    is    of    vital    importance    to    the 
manufacturer   because   it  gives   him    information 

*  Dept.   of   Agrir.    Bombay,    Bull.    61,    1914.     J.   B.   Knight- 
Sugar  Cane,  its  Cultivation,  etc. 
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as  to  the  extent  of  the  demand  thai  might  be 
worked  up.  it  i~  impossible  t"  form  any  precise 
estimate  because,  as  has  already  been  stated,  the 
organic  fertilisers  and  imported  and  borne  grown 
feeding  stuffs  constitute  a  serious  competing  and 
comphcating  factor  the  effect  oi  which  cannot  be 
completely  gauged. 

Table  X.  gives  a  comparison  showing  the 
amounts  consumed  in  different  countries;  the 
details  of  the  more  important  are  given  in  Table  JS-l. 


production,  and  it  is  reasonable  to  anticipate  a 
great  expansion  in  the  demand  if  the  supply  is 
forthcoming.  '1  lit--  is  an  after-the-war  problem, 
but  chemists  "ill   have   in>  difficulty  in  seeing  its 

lection  with  the  present  pioblems  oi  the 

supply  of  explosives. 

Disci  ssion  (in<  omplete). 

Mr.  W.  E.  Oakden  remarked  thai  there  was  one 

point  in  Dr.  Russell's  paper  which  he  had  a  little 


Table  X. 
Total  amounts  of  artificial  fertilisers  used  in  the  different  agricultural  countries  of  the  world. 


■  ]■  I 

Qroup  11 

Group  in 

Group  i\ . 

Metric 

Quintals 

per 
hectare. 

1  >vt. 

per 
acre. 

Quintals 
per 

Cwt. 

|icr 

N|.  Ir  i 

Quintals 

per 
hectare. 

I  wl 
per 

Metric 
per 

1  ■»! 

1  ■•  1 
acre    • 

un  . . . 
st    Maurice 
Luxemburg 

J  7  1 
2  19 

1  -7;. 
1-61 

Netherlands 
German)            1-68 

i-r.o 

1-34 

United  Kingdom 
0.8.(8.) 

i  land 

0-7—0-9  0-6-0-7    Sweden 

0-87      n-711         Ireland  .. 
u  60      ip-is        Japan  . . . 
i>  -;.7      0-46        Portugal 

ii   ..7         IP-Ill           8.    Alii.    , 

0-42 
0-44-0  50  II-H5-0-40 

-i    i-        IKIS 

Italy 

II  "i        ,)■•■: 

Doumark 

0-67 
0-55 

0-46 

0-11 

Norway  . 

Austria  . . 
-pain   ... 
N.  Zealand 
Hungary 

ii  2fl 

II  L"P 
II    1  1 

ii  LI 
0  10 

0-83 

n--J:i 

hi  l 
ii-  in 

ooa 

Table  XI. 
Detailed  comparison  showing  amounts  of  fertilisers  used   in  the  chief  consuming  countries. 


Belgium.          Luxemburg 

Germany,      i   Great  Britain            Italy.                 France.               Denmark. 

(estimated). 

Metrii 
Quintals 

per 
hectare. 

Cwt 

per 

M.I  1 1. 
Quintals 

pet 
net  tore. 

«  wt       Metric      ,     . 

32  Qointou  v:; 

•"'"•      hectare     aa* 

Metric 

Quintals 

per 
hertare. 

Cwt. 
per 

Metric     ,  .„,      Metric      ,  _,      Metrli 

Quintals       ,    '•    Quintals     ',",'•    Quintals 

'",r         are          D™         «       .    B" 

hectare     ■"•"    hectare.  1  ■""  '  hectare. 

i  hi 

per 

n  re 

Phosphatk-    

Potaasic 

chemical 
fertilisers  .... 
I.i and  i  balk 

1-38 
0-20 

2-74 
1-20 

l-lii 
0-16 

II- Is 

2-18 

0-96 

1  71 

ii  M 

ii  us;. 

2-055 
0-014 

1-36         n  sj      0-66 
0-21         0-60      0-48 
0-068        0  23      0-18 

1-6S8       1-68       1-34 
0-011    01 7-0-23  0-14— 
0-18 

0-6 
01 
0-2 

0-9 

0-48 

IMItt 

0-16 
0-72 

0-53 

6 

i.  088 

0-00 

0-42 
0-006 

0-030 

0-48 

0-52 

0-032 

0-024 

0-576 

0-48 

0-026 
0-019 

0-459 

0-41 
0-06 

010 

ii  57 

ii  11 

0-88 
0-O6 

IMiS 

0-46 

o-oa 

i  Metric  Quintal  per  hectare =  0'797  owt.  per  a  re. 


From  these  it  appears  thai  we  have  considerable 
leeway  to  make  up  in  this  country  before  we 
reach  the  consumption  of  Germany,  and  that 
Germany  is  (or  was)  far  behind  Belgium,  Imt  wo 
are  not  as  bad  as  we  have  sometimes  supposed. 
The  position  of  Ureal  Britain  arises  not  so  much 
from  ignorance  or  prejudice  on  the  pari  of  the 
fanner  as  from  the  circumstance  thai  the  fiscal 
and  economic  conditions  in  this  country  have 
tended  to  favour  the   production  of  grass  rather 

than  of  corn  and   i to,   while  in  Germany  and 

Belgium  the  conditions  have  fa\  oured  I  he  p 
tion  of  corn  and  roots  rather  than  of  grass.       Now 
land  only  requires  a  fraction  of  the  manure 
given  to  corn  and  rooks,  and  therefore  our  system 
of  husbandry  rails  for  less  fertiliser   than  thai  of 

Belgium  ni'  tiermany.  Our  system  also  produces 
less  food  :  in  peace  time  thai  was  not  supposed  ti« 

matter,  bul   in  war   time   its  weakness    is   exposed. 

If  a  change  in  our  >>■.-.(. -m  comes,  and  if  it  leads  (■■ 
less  grass  and  more  corn,  we  shall  automatically 
consume  larger  quantities  of  artifical  manures. 

But  it  is  in  our  Empire  thai  we  may  look 
for  the  greatest   increase    in   consumption.     The 

experiments  show  that  phosphates  and  nitrogenous 
fertilisers    bring    about     large    increases    in    crop 


difficulty  in  fully  reconciling  with  his  previous 
impressions.  A  few  years  ago  Sir  William  Crookes 
had  advanced  the  opinion  that  the  world's  supplies 
of  natural  nitrates  would  be  prai  ticallj  exhausted 
at  the  end  of  20  years  from  thai  particular  time, 
or  anyhow  the  supplies  would  be  totally  inadequate 
to  meet  the  necessarj  requirements  for  the  world's 
wheal  production,  and  yet  Dr.  Russell  had  .staled 
that  the  Government  ol  Chili  estimated  thai 
their  nitrate  resources  would  last  over  another 
hundred  years.  Be  would  like  to  know  which 
calculation  was  the  correct  one.  He  believed  it 
was  owing  to  thai  prognostication  <if  Sir  William 
Crookes  thai  chemists  had  been  so  strongly 
stimulated  in  working  out  successfully  special 
synthetic  processes  for  the  production  of  nitrates 
from  the  nitrogen  of  the  atmosphere  bj  means 
of  the  eleel  ric  furnai  e. 

Dr.  .1.  A.  Vi'i  ii  is i  i;  said  that  Dr.  Russell  had 
made  little  reference  to  the  difficulties  oi  the 
moment  or  the  prospects  •'!  the  future.  I  ndei 
"  nitrogenous  ferl disers  "  he  had  mentioned  nitrate 
of   si. ,ia.    nitrate   of   ammonia,    nitrate   nf   lime, 

nitroliin,  and  sulphate  of  ammonia.  lint  it  was 
well  known   thai    only  one  of  these,   viz.,  sulphate 

of  ammonia,  was  at  all  procurable  at  the  present 
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time.  The  influence  of  potassic  fertilisers  was 
also  dealt  with  at  length,  but  it  was  of  no  use 
speaking  about  these,  for  none  of  them  could  be 
obtained.  And  in  treating  of  phosphatic  fertilisers 
there  were  only  two  of  them,  viz.,  superphosphate 
and  basic  slag,  that  entered  now  into  practical 
consideration,  and  there  were  great  difficulties 
attaching  to  obtaining  even  these,  for  a  farmer 
ordering  them  now  might  have  to  wait  any  time 
between  one  month  and  three  months  before  he 
could  get  them  supplied  to  him.  What  he  (the 
speaker)  had  hoped  to  hear  was  how  these  difficul- 
ties could  be  got  over,  what  substitutes  for  them 
might  be  found,  and  also  to  get  some  information 
as  to  the  extent  to  which  the  land  might  be  deterior- 
ating from  the  absence  of  these  various  supplies 
of  fertilisers  to  it. 

As  regards  particular  points  mentioned  by 
Dr.  Russell,  he  considered  that  the  general  prefer- 
ence shown  by  farmers  for  nitrate  of  soda  over 
sulphate  of  ammonia  was  based  more  on  custom 
than  on  anything  else,  and  that  it  would  be  found 
generally  that  sulphate  of  ammonia  would  answer 
the  purposes  quite  as  well.  It  was  true  that 
nitrate  of  soda  was  used,  as  Dr.  Russell  had  said, 
more  as  an  "emergency  "  dressing,  but,  after  all, 
there  was  not  above  1 0  days'  difference  in  the 
actual  "  working  "  of  the  two  fertilisers.  More- 
over, though  Dr.  Russell  had  been  inclined  to 
attribute  the  superiority  of  sulphate  of  ammonia 
for  sugar  production — as  instanced  in  the  West 
Indies — solely  to  differences  of  rainfall,  he  (Dr. 
Voelcker)  thought  that  apart  from  this — as  shown 
in  the  case  of  sugar-beet  on  the  Continent — 
there  was,  where  sugar  production  was  concerned, 
an  advantage  attaching  to  sulphate  of  ammonia. 
Like  Dr.  Russell,  he  had  been  experimenting  with 
nitroliin,  and  chiefly  with  reference  to  the  alleged 
harm  caused  by  the  presence  of  dicyanodiamide. 
His  experiments  were  with  wheat  and  his  results 
were  quite  different  from  those  set  out  by  Dr. 
Russell.  In  the  examination  of  a  number  of 
commercial  samples  of  nitrolim  he  had  found  them 
to  contain  dicyanodiamide  in  amounts  much 
greater  than  the  0-3%  which  the  Rothamsted 
sample  contained,  but  there  was  no  evidence  of 
injurious  action  from  it  so  far  as  the  wheat  crop 
was  concerned,  nor  even  when  a  practically  pure 
dicyanodiamide  was  used  was  there  deterioration 
to  a  greater  extent  than  10  or  20%. 

Mr.  Kapibbam  Vakil,  referring  to  the  fertilisers 
used  in  sugar  cane  cultivation,  pointed  out  that 
in  the  Neera  Valley  Canal  area  in  the  Bombay 
Presidency  the  cultivators  had  found  that  castor, 
cake  containing  from  4-5  to  5%  nitrogen  was  the 
most  economical  fertiliser,  and  was  preferred  to 
other  oil  cakes,  e.q.,  safflower.  Similar  results  had 
also  been  noted  in  Southern  India,  especially  for 
soils  which  showed  tendencies  to  efflorescence 
and  contained  sodium  salts  like  chloride  and 
carbonate  in  large  proportions. 


BASIC  SLAG  AS  AFFECTING  AGRICULTURAL 
DEVELOPMENT. 

By  Professor  D.  A.  Gilchrist,  M.Sc.  Armstrong 

College,  Newcastle-upon-Tyne  : 

and 

Professor  Henry  Louis,  M.A.,  D.Sc,  Armstrong 
College,  Newcastle-upon-Tyne. 
Phosphatic  manures  have  enormously  developed 
the  production  of  farm  and  garden  crops.  Soils 
can  obtain  nitrogen  by  the  growth  of  leguminous 
plants,  and  to  a  certain  extent,  by  other  means 
without  the  direct  addition  of  nitrogen  to  the  soil  ; 
but  the  phosphates  removed  by  crops  must  be 
returned  by  direct  manuring,  and  farmyard  manure 
does  not  return  these  phosphates  in'  a  sufficient 
manner  because  so  much  of  these  are  retained  b\ 


the  animal.  Bones  and  bone  ash  were  used  to  some 
extent  to  replace  phosphates  early  in  the  nine- 
teenth century.  When  Liebig  and  Lawes,  about 
1840,  found  that  bones  and  mineral  phosphates 
could  be  rendered  more  effective  l>\  treatment  with 
sulphuric  acid  so  as  to  make  part  of  the  phosphates 
soluble,  an  enormous  impetus  was  given  to  the 
growth  of  swedes  and  turnips,  the  crops  of  which 
were  greatly  increased  by  the  judicious  application 
of  soluble  phosphates  (superphosphate)  upon 
soils  where  phosphate  exhaustion  had  been  long  in 
progress.  Worn-out  pastures,  also  suffering  from 
phosphate  exhaustion,  gave  a  remarkable  response 
to  these  phosphatic  manures.  When  super- 
phosphate had  been  used  for  a  considerable  tune  it 
came  to  be  realised  that  this  manure  did  not  give 
as  good  results  on  peaty  soils  or  on  soils  poor  in 
lime  as  on  soils  in  which  a  fail-  amount  of  lime  was 
present.  The  conclusion  was  therefore  reached 
that  the  soluble  phosphates  in  superphosphate 
gave  the  best  results  when  they  were  precipitated 
into  insoluble  phosphate  in  the  soil,  and  were  thus 
well  distributed  in  the  soil  in  a  fine  state  of  division. 

Until  about  1880  the  supply  of  phosphatic 
manures  was  met  to  some  extent  by  bone  meal,  but 
chiefly  by  mineral  phosphates,  the  bulk  of  the  latter 
being  converted  into  supei phosphate,  while  a  small 
quantity  was  used  as  ground  phosphates.  The 
discovery  by  Messrs.  Gilchrist  and  Thomas  that  it 
was  possible  to  remove  phosphorus  from  iron  and 
to  transfer  it  to  the  slag  in  making  steel,  gave  rise 
to  the  so-called  Gilchrist-Thomas  or  basic  Bessemer 
process  of  steel  making,  and  it  was  soon  found  that 
the  slag  produced  in  this  operation  possessed  valu- 
able manurial  properties. 

The  late  Dr.  Andrew  Aitken.  Chemist  of  the 
Highlandand  Agricultural  Society  of  Scotland,  con- 
ducted trials  for  that  Society  at  "the  Pumpherston 
Agricultural  Station,  near  Edinburgh,  some  years 
before  1889,  which  proved  that  rock  phosphates  or 
mineral  phosphates,  when  finely  ground,  gave 
quite  good  results.  About  this  time,  however, 
basic  slag  came  into  general  use  and  phosphate  of 
lime  could  be  purchased  in  this  manure  at  about  9d. 
a  unit,  whereas  the  same  in  finely-ground  rock  phos- 
phate cost  over  Is.  2d.  a  unit.  As  Dr.  Aitken  found 
that  basic  slag  phosphates  gave  better  results  than 
mineral  phosphates,  the  use  of  the  latter,  which  had 
begun  among  farmers  in  Scotland,  was  stopped, and 
basic  slag  came  into  general  use,  as  it  was  somewhat 
more  effective  and  cost  less  per  unit  of  phosphate  of 
lime. 

Not  all  iron  ores  produce  pig-iron  suitable  for  the 
basic  Bessemer  process  ;  it  so  happens  that  certain 
of  the  ores  occurring  in  vast  quantities  in  Germany 
are  particularly  adapted  to  it.  and  owing  to  this  cir- 
cumstance, Germany  come  rapidly  to  the  front  as  a 
large  producer  of  basic  steed  and  of  basic  slag  as  a 
by-product.  Basic  slag  thus  came  into  competi- 
tion with  rock  phosphate  ;  the  German  chemists, 
whose  objed  it  was  to  push  t  he  sale  of  the  former,,  dis- 
covered that  whereas  the  calcic  phosphate  in  rock 
phosphate  was  practically  insoluble  in  citric  acid, 
that  in  basic  slag  was  readily  soluble  in  that  acid, 
and  they  succeeded  to  a  large  extent  in  persuading 
agriculturists  that  the  fertilising  value  of  all  phos- 
phates depended  not  upon  the  percentage  of  total 
phosphoric  acid,  but  upon  the  percentage  of  citric 
soluble  phosphoric  acid  present.  It  does  not 
appear  that  this  dictum  was  supported  by  any  de- 
finite field  experiments  ;  it  sounded  quite  plausible, 
and  was  apparently  adopted  bv  agricultural 
chemists  in  this  country  without  proper  invest  i 
gation,  and  without  any  perception  of  the  commer- 
cial object  that  underlay  this  apparently  scientific 
hypothesis.  Rock  phosphates  were  thus  discred- 
ited, basic  slag  was  pushed  as  a  fertilising  agent, 
and  in  this  way  the  German  steel  makers  were  able 
to  make  a  profit  out  of  their  by-products.  This 
gave  them  n  advantage'  that  enabled  them  to  de- 
velop their  steel  industry  with   immense  rapidity, 
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ami  it  is  not  too  much  to  saj  ih.it  it  has  been  one  of 
the  factors  thai  has  made  the  present  war  possible. 
When  the  manufacture  of  basic  openheart  li  steel 
fommctici'il  in  this  country,  a  process  for  which 
many  British  ores  are  unit*-  well  adapted,  the  slag 
produced  by  it  was  forthwith  discredited  as  a 
manurial   agent,    simply    because    it    happens    that 

slag  produced  by  this  process  contains  but  little  of 
its  phosphoric  acid  in  the  citric  soluble  form.  The 
reason  assigned  for  this  difference  by  Dr.  J.  E. 
Stead  and  others,  is  that  whereas  calcium  phos- 
phate is  but  slowly  attacked  by  citric  arid,  the 
silico-phosphate    is    attacked    readily.*     Pig    iron 

suitable   for   the    basic    Bessemer   process    must,    be 

relatively  high  in  silicon  and  its  treatment  in  the 
converter  produces  silico-phosphates,  whereas  for 
the  basic  openhearth  process,  pig  iron  is  required  to 

be  as  low  as  possible  in    silicon.  SO  that   practically 

the  whole  of  the  phosphorus  is  converted  into 
calcium  phosphate  (tetracalcic  phosphate,  according 

to  Dr.  Stead).  It  should  be  noted  that  even  this 
compound  is  slowly  attacked  by  citric  acid,  hence 
the  test,  introduced  by  Dr.  Wagner — and.  as  above 
stated,  generally  accepted  consists  of  allowing  a 
solution  of  citric  acid  of  definite  steic'th  to  act  for 

an  arbitrarily  limited  time  upon  the  material  under 
examination.       It    need    hardly   be    pointed    out 

that    no    such   time   factor    exists   when    the   slag   is 

applied  to  the  soil,  and  t  hat  the  empirical  test  does 
not   correspond    to   natural   conditions. 

'1'his  aspect  of  the  subject  isadequatel]  discussed 
in  a  paper  by  .Mr.  (i.  s.  Robertson,  M.Sc,  of  the 
East  Anglian  Institute  of  Agriculture,  which  demon- 
strates how  wholly  fallacious  is  the  citric  solu- 
bility test,  even  from  the  purely  chemical  stand- 
point . 

The  matter  is  one  of  grave  importance;  thus  in 
Great  Britain  the  production  for  1915  was  as 
follows  : — 


Basic  Bessemer  Ste  i 
Basic  Openhearth  Steel 


it  I  916  tons 
2,958  968  tons. 


The  figures  for  German;   for  191  I  are  ■ 


Basic  Bessemer  Steel 
Basic  Openhearth  Ste<  l 


8,169,183  tens, 
.".  946  215  tons. 


so  that  whilst  in  Germany  the  production  of  hasic 

Bessemer  steel   e\c is  that   of  basic  openhearth 

steel  by  more  than  one  third,  the  make  of  the 
former  in  Britain  is  only  one-sixth  of  that  of 
the  latter. and  the  great  importance  to  this  country 
of  the  proper  recognition  of  the  manurial  value  of 

openhearth  hasic  slag  la rites  olivious.      Roughly 

speaking,  about  5  cwt.  of  slag  are  produced  for 
every  ton  of  hasic  openhearth  steel  made,  so  that 
the  production  of  such  slag  in  this  country  is 
about. 750.000  tons  annually,  or  say  100,000  tons  of 

phosphoric  acid,  a   large  proportion  of  which  is 

wasted  every  year,  instead  of  being  employed  to 

fertilise  our  fields,  mainly  on  account  of  insistence 
upon  the  empirical  citric  Bohibility  test . 

It  is  only  within  recent  years  that  experiments 
have  been  conducted  with  the  object  of  determining 
whether  the  citric  soluble  phosphoric  acid  has  such 

greater  manurial  value  than  the  insoluble  phos- 
phoric acid  as  has  been  ascribed  to  it  bj  the 
Germans. 

Trials  conducted  a  i  ( 'oi  kle  I 'ark,  the  Northumber 
land    County    Agricultural    Experiment    station, 

from     Urn?     till      1916,    on     meadow    hay    and     on 

temporary  seeds  mixtures  tor  three  years  by  one  of 

the  writers,  show   that    in  only  one  case  oui   of  live 

have  slags  with  high  citric  BOlubility  given  the  besl 
results.  The  medium  citric  soluble  dags  gave  the 
best  results  in  one  case  out  of  two.     Tie-  balance  of 

results  does  not   indicate  that  a  high  citric  solubility 

gives  either  quicker  or  better  results.     The  popular 


•  See  paper  by  i>r  .i  i.  Stead  on  the  "Relative  Fertilising 
Value  of  Different  Varieties  "t  Basic  Slag"  In  the  Proceedings 
oi  Hie  Cleveland  Institution  ol  Bngtneers,  January,  1805. 


belief  that  a  high  citric  soluble  Blag  means  a  quicker 

acting  slag  was  not  continued  liy  these  results. 
The   lesults  also   indicated   that    a    high   content    oi 

lime  in  slags  is  advantageous,  although  the  results 

as  to  this  were  somewhat  contradictory.  It  was 
also  shown  that  both  Tunisian  mineral  phosphate 
and  Belgian  mineral  phosphate,  containing  practi- 
cally   no    citric    soluble    phosphates,    gave    quite 

satisfactory  lesults.  and  the  latter  especially  so 
when  it  had  been  calcined.  In  West  Well  Close 
pasture  field,  when  equal  amounts  of  phosphoric 
acid  are  applied  in  hasic  slag  and  in  superphosphate, 
the  results  over  many  years  are  considerably 
better  from  hasic  slag.  When  cross  dressings  of 
lime  were  applied  over  the  basic  slag  and  super- 
phosphate plots,  the  use  of  lime  in  addition  to 
superphosphate  made  the  results  comparable  with 

those  from  basic  slag,  whereas  when  lime  was 
applied  in  addition  to  basic  slag  the  pasture  has 
only    been   slightly    improved    thereby. 

tor.  James  Knott,  close  House.  vYylam-on-Tyne, 
placed  his  park  of  about  34  acres  at  the  disposal  of 
Armstrong  College  in  191  I  tor  trials  of  the  affects 

Of  basii-  slag  and  of  ground  mineral  phosphates  on 
the  improvement   of  pasture.      The   Park  was  then 

in  poor  condition  and  provided  an  excellent  experi- 
mental area.      The  soil  varies  from  a  clay  loam  to  a 

sandy  loam.  The  plots  were  carefully  inspected  in 
July,  191ft,  about  -'.  years  after  the  application  of 

the  dressings.       Basic  slag  (:!!)",',  phosphate  of  lime). 

Belgian  phosphate  (38% phosphate  of  lime),  and 
Algerian  phosphate  (07",,  phosphate  of  lime),  were 

each  applied  at  the  rate  of  200  Hi.  phosphoric  acid 
per  acre.  In  the  basic  slag  Ml ",,  of  the  phosphates 
were  citric  soluble,  but  practically  none  of  these 
were  so  in  the  other  dressings.  The  fineness  of 
grinding  of  the  hasic  slag  was  so  ",,  :  of  the  Belgian 
phosphate.  S5"„;    and  of  the  Algerian  phosphate. 

7.">"0,  these  being  the  amounts  which  passed 
through  a  mesh  containing  10,000  holes  to  the 
square  inch.  All  the  treated  areas  showed  a 
marked  improvement  over  that  untreated.  <  lovers, 
especially  wild  white  clover,  have  been  w  ell  devel- 
oped by  all  three  phosphatic  manures,  and  the 
pasture  is  far  more  closely  grazed  and  of  a  more 
nutritious  character  than  on  the  untreated  land.  \ 
close  examination  at   the  boundaries  of  the  dressed 

plots  failed  to  show  any  difference  between  the 

results  of  the  three  manures.  Basic  slag  has 
effected  the  same  characteristic  improvement  on 
poor  pasture  as  at  Cockle  Park,  and  the  two 
mineral  phosphatic  manures  have  given  equally 
good  results  to  the  slag.  The  pasture  on  the  un- 
treated area  was  valued  at  'J.'is.  an  acre,  and  on  the 
remaining  areas  at  las.  air  acre.  These  striking 
results  from  mineral  phosphatic  manures,  contain- 
ing practically  no  citric  soluble  phosphates,  show- 
that  the  citric  solubility  test  does  not  indicate  the 
availability  of  phosphates  for  plant  life,  and  that 
when  mineral  phosphates  are  as  finely  ground  as 
basic  slag  the  phosphates  they  contain  can  be 
equally  effective. 

In  an  address  to  the  Illinois  Farmers'  Institute  in 

1910,  Mr.  C.  (i.  Hopkins  stated  that  at  moderate 
prices,  bone  meal,  superphosphate,  basic  slag,  or 
finely  ground  rock  phosphate,  may  be  used  with 
profit,  and  that  liberal  applications  of  raw  phos- 
phate may  well  be  used  when  high  prices  are 
charged    for  other   phosphates. 

.Mr.  O.  S.  Robertson,  of  Chelmsford,  in  a  papal 
read  to  the  Newcastle  Section  of  this  Society  in 
February,  1910,  after  describing  elaborate  tests, 
came   to   the   following   conclusions: — 

"  1.  The  results  clearly  show  that  the  citric  acid 
test  gives  no  true  idea  of  the  solubility  of  the  phos- 
phate in  'fluorspar  slags  '  and  affords  no  guide  to 
it s  value  to  the  plant. 

"2.  The  use  of  fluorspar  in  the  manufacture  of 
steel  by  the  openhearth  process  results  in  the  pro- 
duction of  a  phosphatic  slag  with  low  citric  solu- 
bility.     Nevertheless  the  slag  is  completely  soluble 
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in  citric  acid  if  sufficient  time  is  spent  on  the 
extraction. 

"  3.  The  phosphate  or  phosphates  which  the  slag 
contains  do  not  appear  to  be  in  combination  with 
silica  and  they  seem  to  bear  a  very  close  resemb- 
lance to  those  contained  in  mineral  phosphates." 

In  a  second  paper  read  at  the  same  time  Mr. 
Robertson  stated  that  "  With  one  exception 
calcining  produced  a  marked  decrease  in  the  citric 
solubility  of  mineral  phosphates.  The  longer  the 
calcining  continues  the  more  insoluble  does  the 
phosphate  become,"  and  yet  at  Cockle  Park  the 
calcining  of  Belgian  phosphate  made  this  manure 
more  effective !  He  also  stated  in  the  same  paper : 
"The  results  judged  as  a  whole  confirm  the  conclusion 
arrived  at  as  the  result  of  a  previous  investigation, 
namely,  the  worthlessness  of  the  citric  acid  test  as  a 
means  of  judging  the  relative  value  of  phosphatic 
manures  to  the  plant.  Rock  phosphates  are  quite 
as  soluble  in  a  }%  hydrochloric  acid  solution  as  the 
phosphates  in  basic  slag,  and  there  is  just  as  much 
reason  in  favour  of  using  a  weak  solution  of  a 
mineral  acid  for  a  solvent  as  there  is  for  using  a  2  % 
citric  acid  solution." 

In  a  paper  on  the  "  Availability  of  Mineral  Phos- 
phates for  Plant  Nutrition  "  in  the  Journal  of 
Agricultural  Research  of  the  United  States  Depart- 
ment of  Agriculture  for  1916,  Mr.  W.  L.  Burhson, 
after  experimenting  with  rock  phosphates  for 
cereals,  clover,  and  lucerne,  found  that  the  crops 
tended  to  increase  as  the  application  of  rock  phos- 
phate increased  up  to  a  certain  point,  and  that  the 
plants  obtained  their  calcium  from  rock  phosphate. 
Better  results  were  not  given  when  calcium 
carbonate  was  added  to  rock  phosphate.  "  There 
was  no  particular  relation  between  the  citric-acid- 
soluble  phosphorus  and  the  availability  of  these 
phosphates  for  plants."  To  some  extent  the  fine- 
ness of  the  rock  phosphate  determined  its  availa- 
bility. 

All  the  foregoing  points  to  the  conclusion  that 
citric  solubility  is  certainly  not  the  only  criterion, 
and  is  apparently  not  even  a  reliable  criterion,  of 
the  value  of  phosphatic  material  as  a  manurial 
agent.  It  is  therefore  submitted  that  total  phos- 
phoric acid  content  is  a  far  more  reliable  test  of 
manurial  value,  and  possessesthe  further  advantage 
that  it  depends  on  the  definite  analytical  determina- 
tion of  a  substance,  instead  of  being  an  empirical 
test  liable  to  be  affected  by  the  conditions  and 
methods  of  its  application,  and  that  it  should 
therefore  be  authoritatively  substituted  for  the 
citric  solubility  test  throughout  the  country.  This 
change  would  not  only  render  available  for  the  use 
of  British  agriculturists  an  annual  amount  which 
may  reach  up  to  one  hundred  thousand  tons  of 
phosphoric  acid,  most  of  which  is  now  merely  a 
troublesome  waste  product,  but  would  at  the  same 
time  render  valuable  assistance  to  the  steel  trade 
cf  the  country,  and  would  thus  on  both  counts  help 
this  country  in  the  forthcoming  economic  conflict 
with  Germany,  which  is  generally  acknowledged  to 
be  impending. 

Professor  Hendrick.  Aberdeen  University,  esti- 
mated that  in  1906  the  total  world  production  of 
hasic  slag  was  nearly  2£  million  tons,  of  which 
Germany  produced  about  1  \  million  tons,  and  the 
United  Kingdom  about  300,000  tons.  Germany 
■used  nearly  as  much  as  she  produced  on  her  own 
land,  whereas  only  about  167,000  tons  were  so  used 
in  the  United  Kingdom.  As  the  total  amount  cf 
basic  slag  now  produced  in  this  country  is  from 
800,000  to  900,000  tons,  and  will  certainly  be 
increased  in  the  near  future,  it  can  readily  be  recog- 
nised how  much  manuring  by  basic  slag  can  be 
developed  in  this  country. 

At  Cockle  Park,  on  heavy  loam  soils  of  a  poor 
character,  a  dressing  of  10  cwt.  an  acre  of  high- 
grade  basic  slag,  applied  once  in  six  years,  has 
easily  increased  the  seeds  hay  crops  by  10  cwt.  an 
Acre  in  each  of  the  three  following  years  after  its 


application  ;  oats  have  easily  been  increased  by 
10  bushels  an  acre  in  the  fourth  year  thereafter, 
swedes  by  over  4  tons  an  acre  in  the  fifth  year 
thereafter,  and  barley  by  4  bushels  an  acre  in"  the 
sixth  year  thereafter.  At  pre-war  prices,  valuing 
hay  at  £3  a  ton,  oats  at  3s.  a  bushel,  swedes  at  7s.  6d. 
a  ton,  and  barley  at  4s.  a  bushel,  this  gives  a  total  of 
£8  2s.  6d.  as  the  increased  value  of  the  crops  for  six 
years  after  the  application  of  10  cwt.  high-grade 
basic  slag,  which  at  pre-war  prices  would  cost 
about  25s. 

On  the  sandy  loam  soils  at  the  same  centre,  a 
dressing  of  5  cwt.  an  acre  of  high  grade  basic  slag  has 
probably  increased  the  following  seeds  hay  crop  by 
10  cwt.  an  acre,  the  oats  in  the  second  year  by  10 
bushels  an  acre,  the  swedes  in  the  third'  vear  by  3 
tons  an  acre,  and  the  barley  in  the  fourth  year  by  4 
bushels  an  acre.  This  gives  an  estimated  return  of 
£4  18s.  6d.,  from  the  application  of  5  cwt.  basic  slag 
at  a  cost  of  about  12s.  6d. 

In  the  Hanging  Leaves  fields  at  Cockle  Park, 
where  a  pasture  of  the  poorest  character  has  been 
treated  with  basic  slag  alone,  the  increased  gains 
made  by  the  cattle  and  sheep  during  the  past 
eleven  years  show  a  gain  of  about  7s.  6d.  for  each 
shilling  spent  on  basic  slag. 

The  foregoing  estimates  of  increased  crops  from 
the  application  of  basic  slag  are  based  on  crop 
results  at  Cockle  Park.  It  should  be  noted  that  the 
basic  slag  owes  much  of  its  effects  to  the  inclusion  of 
wild  white  clover  in  the  seeds  mixtures.  This 
plant  is  enormously  developed  by  basic  slag,  and 
the  nitrogen  collected  by  its  roots  is  of  the  greatest 
help  to  the  phosphatic  residues  of  the  slag  in  in- 
creasing the  various  crops. 

The  amount  of  basic  slag  now  used  annually  for 
manurial  purposes  in  this  countrv  may  be  between 
200,000  and  300,000  tons.  It  "has  already  been 
estimated  that  the  total  amount  of  basic  slag  pro- 
duced in  this  country  is  now  about  850,000  tons', 
but  as  much  of  this  is  of  low  grade,  the  total 
amount  producedmay  be  equal  to  about  600,000  tons 
of  high-grade  basic  slag. 

The  total  area  under  crops  and  grass  in  the  United 
Kingdom  (not  including  mountain  and  heath 
land)  is  under  47  million  acres.  Assuming  that 
250.000  tons  of  basic  slag  are  now  used  for  agricul- 
tural purposes  in  the  United  Kingdom,  this  would 
provide  a  dressing  of  5  cwt.  of  basic  slag  per  acre 
every  fourth  year  for  four  million  acres.  If  the 
total  basic  slag  produced  in  this  country  were  used 
for  agricultural  purposes,  (estimated  to  be  equal 
to  600,000  tons  high-grade  basic  slag)  the  total 
area  of  land  so  treated  would  be  increased  to 
9,600,000  acres,  and  it  can  be  realised  from  the 
foregoing  Cockle  Park  figures  how  enormously  the 
food  production  of  this  country  would  be  increased. 

In  this  country  there  were  produced  annually 
before  the  war,  from  820,000  to  850,000  tons  of 
superphosphate,  of  which  about  76,000  tons  were 
exported.  These  figures  give  some  idea  of  the 
relative  amounts  of  superphosphate  and  basic  slag 
used  before  the  war  for  manurial  purposes.  Super- 
phosphate is  produced  mainly  from  rock  phosphates, 
of  which  nearly  600,000  tons  were  imported  to  this 
country  in  1913. 

A  low-grade  basic  slag  from  the  openhearth  steel 
process,  contains  on  the  average  only  about  10% 
phosphoric  acid,  whereas  high-grade  basic  slag  con- 
tains from  17%  to  20%.  Before  the  war.  various 
costs  in  producing  high-grade  and  low-grade 
basic  slags  were  probably  about  the  lollowing  per 
ton  : — 

Grinding 6/- 

Bags      :}/-  to  5/- 

Putting  on  rail  and  other  labour,  say  3/- 

Railway  carriage,  about  100  miles,  say  8/6 


20/6  to  22/6 


These  costs  amount  to  the  same  for  slags  of  low- 
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grado  as  of  high  grade  It  is  therefore  readily  Been 
that  a  high-grade  basic  slag  can  be  delivered  at  a 
distant  railway  station  at  a  much  less  i  ost  per  unit 

ol'  phosphoric  acid,  than  is  the  case  with  a  low 
grade      basic     Slag.      Actually      railway     rates     to 

stations  about  50  miles  from  Middlesbrough, 
amount  to  about  6s.  pet  ton  ;  and  100  miles  distant 

t>>  about  8s.  tiit.  per  ton.    A  most   valuabl d 

cession  to  agriculturists  and  to  the  producers  of 

basii'  slag  would  be  made    by   railway  companies  if 

low-grade  basic  Blags  were  carried  a   reduced  rates 

somewhat  in  proportion  to  their  actual  values. 

Investigations  are  now  being  made  with  the 
object  of  ascertaining  whether  high-grade  mineral 
phosphates  (containing  about  30%  \'-Os)  can  be 
added  to  the  basic  slag  iiuii  ediately  it  leaves  the 
Openhearth,  sav   in  about  equal  amounts  of  mineral 

phosphate  and  slag.  Ifby  doingsothemineralphos- 

phatvsean  be  given  practically  the  same  character 

as  those  of  basic  slag,  a  high-grade  basic  slag  will  be 
produced  which  should  reach  the  farmers'  nearest 
railway  stations  at  considerably  less  cost  per  unit 
of  phosphoric  acid,  owing  to  the  saving  made  in 
costs  per  unit  of  grinding,  bagging,  and  railway 
carriage. 

This  subject  is  of  the  greatest  importance  to 
British  agriculture  and  demands  the  best  attention 
that  can  be  given  to  it.  At  the  present  moment  a 
vigorous  campaign  is  being  conducted  throughout 
the  country  for  the  reclamation  of  available  waste 
land  with  the  object  of  increasing  the  area  under 
cultivation.  Whilst  this  is  mostdesirable.thereare 
far  greater  possibilities  by  increasing  the  output 
from  the  land  now  under  cultivation,  or  laid  away 
to  pasture.  With  practically  no  increase  in  labour 
this  can  be  obtained  very  hugely  by  the  judicious 
use  of  basic  slag,  which  is  now  thrown  aside  as  a 
waste  product,  one  of  the  main  reasons  for  this 
being  insistence  upon  a  test  which  gives  results 
bearing  no  real  relation  to  the  manurial  value  of 
the  material. 

Discussion  (incomplete). 
Mr.  John  Hughes  said  that  if  the  citric  acid 
test  gave  a  low  percentage  of  soluble  phosphate 
in  respect  of  the  open-hearth  slag  as  against  a 
high  percentage  in  the  Bessemer  slag  it  was  a  real 
practical  illustration  of  the  more  insoluble  char- 
acter of  the  former,  especially  when  it  was  borne 

in  mind  that  in  the  case  of  the  Bessemer  slag 
practically    the    whole    of    the    soluble    phosphate 

was  dissolved  with  the  first  extraction,  whereas 
it  was  admitted  that  it  required  some  four  or  five 

extractions  before  the  whole  of  the  phosphate  was 
dissolved  in  the  case  of  the  open-hearth  slag. 
Dr.    Bernard    Dyer  said   that   no  doubt    fine 

grinding  was  a  matter  of  great  importance  as 
affecting  the  availability  of  water-insoluble  phos- 
phates, but  fine  grinding  was  not  everything.     A 

good  deal  would  depend  upon  the  kind  of  materia] 
ground.      One  would   scarcely   expect    to  get    much 

efficacy,  for  instance,  from  the  grinding  of  crystal- 
line Canadian  apatite,  while  on  the  other  hand 
soft  phosphates  like  seme  of  the  North  African 
phosphates,  when  ground  to  a  Bufficientlj  fine 
state,  become  effective  fertilisers.  Any  standard- 
ised citric  add  test  must  in  some  sense  be  empirical. 
The  validity  of  some  of  the  experimental  work 
on  the  basis  of  which  Wagner  evolved  his  solu- 
bility test  had  been  Bome  tune  ago  brought  into 
question,  and.  as  a  result,  a  meeting  ol  repre- 
sentatives of  all  the  German  agricultural  experi- 
ment stations  remitted  the  whole  subject  for  re- 
investigation.    The   result    bad    I n    to   confirm 

the    conclusions  originally   arrived   at.   and    it    was 

decided,  on  the  basis  "f  this  re-investigation,  to 
retain  the  use  of  the  citric  acid  solubility  test  for 
basic-  slag,  apart  from  experimental  evidence,  if 
a  complex  molecule  like-  that  of  the  phosphate  m 

Bessemer  basic  slag  could  be  readily  broken  down 

and  brought  into  solution  by  a  dilute  solution  of  citric 


acid,  it  would  surely  seem  that  it  would  be  more 
likely  to  yield  to  the  even  gentler  natural  solvent 

processes  in  the-  sod  than  the  phosphatic  molecule 
of  another  form  of  slag  which  under  similar 
conditions  showed  itself  more  resistant.  The 
question,    however,    was   one   of   experiment.      He 

(Or.  Dyer)  thought  that  more  field  experimental 

work  remained  to  be  done  before  general  conclu- 
sions could  be-  arrived  at.  It  might  be  that 
open-hearth  sla-.  if  sufficiently  linely  ground, 
could  do  all  that  was  claimed  for  it  by  its  defenders. 
and  if  so  it  would  become  a  further  asset  to 
agriculture-.  But  its  action  should  be  tri<*l  on 
various  kinds  of  soil,  and  there  ought  to  he  little 
difficulty  in  getting  further  experiments  carried 
out  with  it  under  varying  conditions.  If  it  had 
anything  like  the  properties  of  the  better  known 
basic    slag,  there-  was  plenty  of  poor  grass  land  on 

which  its  efficacy  could  * asuy  demonstrated. 

.Mr.  li.  S.  Bobkktsun  said  that  what  was  really 
wanted  was  a  series  of  experiments  in  many  parts 
of  the  country  to  tot  the  value  of  openhearth 
basic-  slags  or  fluorspar  basic  slags,  compared  with 
high  citric  soluble  Bessemer  basic  slags.  During 
the  past  two  years  he  had  been  engaged  in  carrying 
out  such  experiments  in  Essex  On  various  types  of 
soil,  and  although  the  results  were  not  yet  suffi- 
ciently complete  for  definite  conclusions  to  be 
drawn,  still  they  indicated  that  the-  fluorspar  basic 

slag  was  just  as  valuable  as  the  highest  citric 
soluble  slags.  The  citric-  acid  test  did  certainly 
i  seem  to  be  very  unfair  to  open-hearth  basic  slags 
and  rock  phosphates.  There  appeared  to  lee-  no 
particular  reason  why  one  should  use  "■  grms.  of 
phosphate  in  performing  the  test,  or  why  the 
shaking  should  last  for  half  an  hour,  or  the  volume 
of  the  solution  he  500  c.c,  or  the  strength  of  the 
citric  acid  2  ",,.  If  one  grm.  were  used  instead  of  5. 
and  the  other  conditions  kept  as  usual,  the  order 
of  solubility  of  the  various  phosphates  was  often 
completely  altered.  For  example  a  particular 
sample  of  fluorspar  basic  slag  had  a  solubility  of 
45%  and  a  rock  phosphate  38%  according  to  the 
usual  citric  arid  test,  that  was  to  say  using  5  grms. 
When,  however,  the  test  was  repeated  using  1  grm. 
the  solubility  of  the  slag  was  only  OS",,  whereas 
the  solubility  of  the  rock  phosphate  was  90%. 
That  was  not  an  isolated  case  ;  such  results  were 
continually  being  recorded,  and  they  completely 
shattered  any  faith  which  could  be  put  on  the 
value  of  the  citric-  acid  test.  The  question  of 
fineness  of  grinding  which  had  been  raised  by  the 
authors  was.  in  his  opinion,  also  of  much  greater 
importance  than  citric  solubility.  The  difficulty 
in  sowing  such  finely  ground  materials  was  not 
nearly  so  great  as  had  been  suggested  in  the 
discussion.  The  low  citric  solubility  of  open- 
hearth basic-  slags  was  due.  not  to  the  absence  of 
silica,  but  to  the  fact  that  it  was  not  in  com- 
bination with  the  phosphate.  Apparently  the 
fluorspar  used  displaced  the  silica  in  combination. 
It  was  quite  easy  to  reduce  the  citric  solubility  of 
a  basic-  Bessemer  slag  to  that  of  an  open-hearth 
slag  by  heating  it   with  a  small  amount  of  fluorspar 

in  an  ordinary  furnace.    The  paper  had  been  of 

great  interest  to  him  and  he  found  himself  in 
complete-  agreement  with  the  conclusions  drawn 
by  l'rof.  Gilchrist  and  Prof.  Ixuiis. 


Manchester  Section. 


EXPERIMENTS  RELATING  TO  THE  AOTI- 
\  VTED  SLUDGE  PROCESS  OF  SEWAGE 
PURIFICATION. 

HV    vv  1 1 .1 .1  vvi    T.    I.'  1CKETT,    lf.SC. 

Previous  commu  nieat  ions  I  o  t  his  Soeie-t  v  relat  mi. 

to  the  activated  sludge  system  of  sewage  purifica- 
tion have  been  a  series  of  papers  under  the  title 
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"  The  Oxidation  of  Sewage  Without  the  Aid  of 
Filters,"1  l>y  E.  Ardern  and  the  author,  descript- 
ive of  experiments  pertaining  to  the  development 
of  the  activated  sludge  process  which  had  been 
carried  out  with  Manchester  sewage,  and  a  paper 
by  S.  E.  Melling.2 

A  number  of  papers  dealing  with  the  subject 
have  also  appeared  from  time  to  time  in  various 
English  and  American  journals,  notably  those 
by  Fowler,3  Duckworth*  Chalkley  Hatton,  of 
Milwaukee,6  and  Bartow  and  others,  of  the  Uni- 
versity of  Illinois.8 

In  the  present  communication  it  is  proposed  to 
give  the  results  of  a  series  of  investigations  carried 
out  with  the  sewage  of  a  manufacturing  town, 
attention  having  been  given  to — 

(1)  The  volume  of  air  required  for  the  efficient 

working  of  the  process  : 

(2)  Possible  means  of  effecting  economy  of  air  ; 

(3)  Experiments   relating   to   the    maintenance 

of  the  activity  of  the  sludge  ; 

(4)  Enquiries    into    the    bacteriological    nature 

of  effluents. 
The  sewage  dealt  with  in  these  investigations 
may  be  classed  as  one  of  "  average  "  strength, 
and  contained,  in  common  with  other  sewages  of 
manufacturing  towns,  a  variety  of  trade  wastes, 
including  those,  inimical  in  character,  discharged 
from  chemical  works  concerned  largely  at  the 
present  time  with  the  production  of  material  for 
war  purposes.  The  apparatus  employed,  in  general, 
was  similar  to  that  used  in  the  previous  experi- 
ments with  Manchester  sewage  and  consisted 
essentially  of  a  series  of  aerating  vessels  (capacity 
3 — 4  litres)  fitted  with  porous  tiles  for  aeration 
purposes  ;  each  vessel  being  connected  to  a  separate 
and  controlled  air  supply.7 

i.  Volume  of  air  required  for  the  efficient  working 
of  the  process. 

In  a  previous  study  of  the  economics  of  the 
activated  sludge  process  as  applied  to  Manchester 
sewage,  it  was  demonstrated  that,  with  improved 
methods  of  aeration — diffused  air — the  minimum 
air  supply  necessary  to  maintain  the  maximum  rate 
of  oxidation  of  the  sewagedid  not  exceed  the  amount 
of  air  required  for  the  adequate  mixture  and 
circulation  of  the  sludge. 

The  early  experiments  with  the  sewage  dealt 
with  in  the  present  investigations,  indicated  that 
purification  of  the  sewage  could  be  readily  brought 
about  by  means  of  activated  sludge  and  "diffused  " 
air,  and  investigations  were  then  made  to  deter- 
mine the  quantity  of  ah  required  for  the  purifica- 
tion process.  For  this  purpose  it  was  necessary 
to  determine,  in  the  first  instance,  whether  the 
above  conclusion  was  applicable  in  this  case  also 
to  the  activated  sludge  process.  Accordingly,  a 
series  of  comparative  experiments  was  carried 
out  to  ascertain  the  oxidation  effected  when  using 
(a )  quant  it  ies  of  air  sufficient  to  obtain  adequate 
mixture  and  circulation  of  the  sludge  and  sewage, 
(6)  air  in  excess.  The  following  are  the  average 
residts  of  these  experiments  : — 

Results  in  parts  per  100,000. 


Effluent  obtained  with 

2  hours'  aeration  using 

quantities  of  air ; — 

Raw 

sewage. 

(a)  sufficient 

tor  adequate 

(b)  in 

mixture. 

excess. 

Four    hours'    oxygen 

10-50 

1-46                   1-74 

Free        and        saline 

nmmnnin    

2-30 

0-83                      0-04 

Albuminoid   ammonia 

0-99 

0-115 

0-15 

Nitrite  as  N1T3     

0-06 

0-08 

Nitrate  as  NHS    

0-71 

0-94 

Alt  hough  the  foregoing  experiments  showed 
that  more  highly  nitrified  effluents  could  lie  ob- 
tained in  a  given  time  by  the  use  of  excessive 
quantities  of  air,  demonstrating  that  the  con- 
clusion arrived  at  in  the  Manchester  experiments 
was  not  strictly  applicable  in  this  particular  case, 
the  question  remained  whether,  in  general,  when 
dealing  with  the  sewage  employed  in  these  invest- 
igations, it  would  really  lie  advantageous  to  use 
more  air  than  that  required  for  adequate  mixture- 
and  circulation.  As  a  guide  to  the  solution  of  this 
problem,  the  conditions  which  would  obtain  in 
large-scale  operations  were  first  considered.  The 
use  of  large  volumes  of  air  in  practical  operations 
would  tend  to  reduce  tank  capacity,  as  the  periods 
of  aeration  would  be  short,  but  this  advantage 
would  not  compensate  for  the  increased  cost  of 
air  unless  the  extent  of  the  oxidation  were  reason- 
ably proportionate  to  the  volume  of  air  used. 

To  obtain  a  decision  on  this  question  and 
thus  provide  a  satisfactory  basis  to  work  upon, 
a  series  of  comparative  experiments  was  care- 
fully carried  out  with  mixtures  of  sludge 
and  sewage  in  the  proportions  of  1:4,  using  air 
at  the  rate  of  (1)  0  cubic  feet  per  hour  per  square 
foot,  i.e.,  with  just  sufficient  air  under  experimental 
conditions  to  produce  adequate  mixture,  (2)  12 
cubic  feet  per  hour  per  square  foot,  and  samples 
were  taken  after  1  A  and  '.$  hours'  aeration.  In 
these  experiments  samples  of  strong  sewage  were 
used  so  that  every  opportunity  was  given  for  the 
beneficial  effect  of  the  larger  volume  of  air  to  be 
shown.  The  following  are  the  average  results 
obtained  : — 

Results  in  parts  per   100.000. 


Raw 

sewage 

Effluents  obtained  when  using 
air  at  the  rate  of : — 

6  cub.  ft,  etc., 

i.ir 

12  cub.  ft.,  etc., 
for 

1*  hrs. 

3  hrs. 

li  hrs.  1    3  hrs. 

Four       hours' 
oxygen  absorp- 

Free    and    saline 

ammonia    .... 

Albuminoid    am- 

Nitrite  as  NHt 
Nitrate  as  NH, 

10-34 
2-84 
1-30 

1-40 

0-08 
0-59 

1-26 
0-37 

043 

0-07 
1-39 

1-10 

0-1  IS 

0-78 

1-30 

0-25 

0-13 
0-05 
1-52 

From  the  foregoing  residts  it  will  be  seen  that 
by  the  use  of  air  at'the  rate  of  12  cubic  feet  per 
hour,  etc.,  the  oxidation  effected  with  1  A  hours, 
aeration  was  by  no  means  equal  to  that  obtained 
by  the  use  of  6  cubic  feet  per  hour,  etc.,  for  three 
hours — the  extent  of  the  oxidation  not  being 
reasonably  proportionate  to  the  volume  of  air  used. 
Consequently,  it  was  concluded  that  in  the  treat- 
ment of  this  sewage,  no  material  advantage  was 
to  be  obtained  by  the  use  of  quantities  of  air  in 
excess  of  that  required  for  adequate  mixture  and 
circulation. 

Purification  effected,  using  suitable  quantities 
of  air  and  varying  proportions  of  sludge. — Having 
arrived  at  a  conclusion  as  to  the  quantity  of  air 
which  could  be  most  economically  employed. 
a  study  was  made  of  the  purification  effected  when 
the  sewage  was  aerated  with  that  quantity  of  air, 
using  20  and  40  %  by  volume  of  activated  sludge. 
To  obtain  average  samples  of  the  sewage  over  the 
24  hours  was  practically  impossible,  and  so  to 
avoid  misleading  results  experiments  were  con- 
ducted with  samples  of  strong  sewage  obtainable 
from  the  afternoon  flow. 

In  the  following  table,  the  average  results  are 
given  of  the  series  of  experiments  carried  out 
under     suitable     temperature     conditions,     using 
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mixtures  of  sludge  and  sewage  strictly  in  the 
proportions  of  1  to  1  and  i'  to  '■'<■  The  quantity 
of  air  employed,  which  was  carefulrj  determined 
both  prior  to  and  during  each  experiment,  was  as 

nearly  as  possible  throughout  the  whole  series 
equivalent    to    6    cubic    feet,    per    hour    per    square 

foot  of  the  sectional  area  of  the  aeration  vessel. 
Under  these  conditions  well-oxidised  effluents 
were  obtained  with  the  different  proportions  of 
sludge  in  '■'<  and  1A  hours  respectively. 

In  the  table,  the  average  results  of  similar 
experiments  carried  out  previously  with  average 
Manchester  sewage  under  almost  precisely  the  same 
experimental  conditions  are  also  given,  for  a 
purpose  which  will  be  seen  later. 


higher  proportion  of  sludge  to  sewage,  e.g.,  2  :  ti. 
tin-   volume   of   air  should   not  exceed    1,200,000 

cubic   feet. 

These  conclusions,  in  view  of  the  character  of 
the  sewage,  indicate  strongly  the  eminent  practic- 
ability of  the  activated  sludge  process. 

ii.   Possible  means  of  effecting  economy  of  air. 
The  absolute  minimum  quantity  of  air  requisite 

for  the  purification  of  any  particular  volume  of 

Sewage  by  means  of  activated  sludge,  apart  from 
that  required  (or  agitation,  depends  upon  the 
strength  and  nature  of  the  sewage  to  be  dealt 
with  and  the  oxygen  Deeded  to  maintain  the  \  ital 


His, ills    ,11    purls   per    100.00(1. 


Sewage  of  a  manufacturing  town. 


Haw 
sewage 


F'uir  hours'  oxygen  absorption   

Free  anil  saline  ammonia 

inoid  ammonia     

Nitrite  in  terms  of  NHj   

Nitrate  in  t erois  of   NH3  

Percentage  purfflcation  "f  raw  sewage 
calculated  on  : — 

ii)  4  hours'  oxygen  absorption  .... 

1  -i  Albuminoid  ammonia      

Percentage  loss  of  ammonia    

Percentage  ammonia  oxidised  (No,. 

NO,) 


12  -2:. 

- 

114 


20  vols,  of  sludge 
I"  SO  vols,  of 
sewage 


in  vole   of  sluilce 
to  60  vols    "i 
sewage. 


Manchester  sewage. 


Raw 
sewage. 


Ltllnents  obtaineil  alter  aerating  for: —    I 
hrs  ::  hr>  1   hr.  1;   hrs. 


I  OS 

II  17 

11  III 

I 


87 
85 

■M 


1-44 

11  53 

a  is 
000 

1  4(1 


ss 

K(l 

81 

■ 


1-30 
0  -  1 
0125 
0  05 
0-65 


39 
89 

70 


IIS 

IP  41 

1,  us 
I  in 


(II 
92 

s;, 


2:. 


12  41 
:i  71 
tit 


20  vols. 

sludge  tn 
90  vols 


in  vols 

sliolce  to 

60  vols 


Effluents  obtained 
after  ai-ntim;  toi 


4  hre. 


I  70 

- 
01 9 

II  II 
1  :i;i 


80 

84 
.-.1 


his. 


114 
11  II 
II- l:l 


89 
111 

72 

46 


.tn  estimate  of  the  volume  of  air  required  On- 
large  scale  operations.  Bj  a  comparison  of  the 
results   obtained    in    the    preceding    experiments 

with  those  obtained  previously  in  similar  experi- 
ments with  .Manchester  sewage,  it  will  In-  seen 
that  strong  samples  of  the  sewage  in  question  can 
be  purified  in  approximately  three-quarters  of 
the  time  required  to  purify  average  Mam  luster 
sewage.  Taking  into  consideral  ion  the  superiority 
of  the  ellluents  produced  by  the  treatment  of  the 
sewage  dealt  with,  in  '■'<  hours  (*(!".,  sludge)  and  1  ' 
hours  (40  ",,  sludge)  over  t  hose  obtained  in  I  and  2 
hours  respect  i\  ely  with  Manchester  sew  age.  ami  t  he 
fact,  known  but  not  previously  referred  to.  that 

frequently     the    weaker    sample-    of    the    former 

sewage  can  be  completely  nitrified  with  -  hours, 

(20°,,  sludge)  and    1    hour   (40%  sludge)  aeration. 

it  may  be  concluded  that  the  quantity  of  air 
required  for  the  purification  of  the  average  sewage 

would  be  one  half  to  three-quarters  of  that 
required  for  the  satisfactory  purification  of 
averagt    Manchester  sewage. 

Accordingly,  on  the  basi>  of  an  approximate 
estimate    of    the    volume    of    air    required    for    the 

purification  of  a  definite  volume  of  average  Man- 
chester sewage  given  in  a  previous  paper,8  it  would 
appear  thai  the  volume  of  air  net sessai  1  for  the 
satisfactory   puriflcati f    1.000.000   gallons  of 

the  sewage  dealt  with  in  these  invest  igal  ions,  in 
tanks  ii  feet  deep,  would  be  considerably  less  than 
1  ..iImi.oiiii  cubic  feet  allowing  lor  the  application 
of  air  at  the  rale  of  15  cubic  feet  per  hour  per 
square  foot  of  tank  ana  la  quantity  of  air  more 
than  sufficient  trader  these  conditions  to  produce 
adequate  mixture  and  circulation),  using  sludge 
and  sewage  in  the  proportions  of   1    :    I.      With  a 


processes  of  the  sludge.  In  actual  practice,  the 
quantity    of    air    required    for    the    satisfactory 

working  of  the  activated  sludge  process  greatly 
exceeds  tin-  absolute  minimum  requirements,  and 
thus  it  would  appear  that  the  introduction  of 
more  suit  a  I  ile  means  to  bring  a  bowl  I  he  circulation 
of  the  sludge  and  sewage  would  lead  to  appreciable 
economy  ol  air. 

In  the  opinion  of  main  engineers,  agitation  can 
lie  more  economically  produced  by  the  use  of  air 
I  ban  by  the  application  of  mechanical  devices. 
Accordingly,  to  reduce  the  disparity  between  the 
large  volumes  of  air  required  for  the  satisfactory 
working  of  the  process  and  the  absolute  minimum 
requirements,  improvements  must  be  looked  for 
in  the  methods  of  applying  tile  air  to  the  sewage. 
and  Ihe  experiments  described  in  the  following 
relate  to  the  possibility  of  effecting  economy  by 

applying  air  'intermittently"  instead  of  "COH" 
tinuously  "   as  hitherto. 

lb  il  appreciable  economy  of  air  might  be 
obtained  by  the  adoption  of  intermittent  aeration 
has  been  known  for  some  time  to  those  concerned 
with  the  development  of  the  activated  sludge 
process, although,  I  believe,  the  original  suggest  ion 

is  to  be  attributed  to  Mr.  Makepeace,  the  Borough 

Engineer    of    stoke-on-Trent.     Without    desiring 

to  depreciate  the  merit  of  others  who  may  be 
working  on  similar  lines.  I  record  the  results  of 
certain  experiments  which  1  have  carried  out  in 
this  particular  line  of  enquiry,  with  a  view  to  their 
possible  usefulness  in  the  mutual  endeavour  of 
sewage  chemists  and  engineers  to  render  the 
activated  sludge  process  an  economic  success. 

Intermittent    aeration    e.ijnriinenls.--   In    the    first 
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series  of  experiments,  the  oxidation  of  sewage 
obtained  by  two  hours'  "  continuous  "  aeration 
was  compared  with  that  obtained  by  two  hours' 
"  intermittent  "  aeration,  excessive  quantities  of 
air  being  used  in  both  cases. 

At  the  outset,  to  the-  mixture  of  sludge  and 
sewage  to  which  intermittent  aeration  was  applied, 
air  was  admitted  continuously  for  10  to  15  minutes 
to  ensure  a  complete  mixture  of  sewage  and  sludge  ; 
afterwards,  in  this  particular  series  of  experiments, 
excessive  quantities  of  air  were  admitted  for  two 
out  of  every  four  minutes.  Thus,  during  the  total 
aeration  period  of  two  hours  air  was  admitted 
for  08  minutes  only.  The  following  average 
results  show  the  purification  effected  by  the  two 
methods  of  aeration  : — 


Results  in  parts  per  100.000. 


Raw 
sewage. 


Effluents  obtained  after 
two  hours'  aeration. 


Air  applied  :- 


Con-  Inter- 

tinuously.        mittently. 


Four     hours'     oxygen 

absorption      

14-21 

2-34 

2-36 

Free        and        saline 

2-:.: 

1-16 

1-22 

Albuminoid  anmionkt 

1-34 

0-135 

0-14 

Nitrite  in  terms  of  NHj 

— 

0-13 

0-10 

Nitrate  in  terms  ot  .NHs 

1-06 

1-04 

As  the  results  of  the  foregoing  experiments 
showed  that  with  excessive  quantities  of  air.  the 
stoppage  of  aeration  for  short  periods  had  little 
effect  upon  the  purification  process,  the  experi- 
ments were  carried  further  to  observe  the  effect 
when  reasonable  quantities  of  air  were  employed. 

In  these  later  experiments,  in  which  air  was 
applied  at  the  rates  of  12.  10.  8,  and  6  cubic  feet 
per  hour,  etc.,  it  was  found  that  as  the  rates  at 
which  the  air  was  applied  were  reduced  from  12  to 
10,  etc..  it  was  necessary  to  increase  gradually 
the  total  aeration  period  for  the  mixtures  aerated 
intermittently  in  order  to  produce  effluents  equal 
in  quality  to  those  obtained  by  two  hours' 
continuous  aeration,  and  thus  with  the  extension 
of  the  total  aeration  period  the  percentage  saving 
of  air  was  gradually  reduced,  until  eventually. 
it  became  questionable  whether  intermittent 
aeration  possessed  a  direct  economic  advantage 
over  continuous  aeration  when  the  latter  was 
applied  in  the  most  economical  manner. 

To  obtain  some  definite  information  with  regard 
to  this  question,  a  series  of  carefully  controlled 
experiments  was  carried  out  as  follows  : — Two 
similar  aerating  vessels  were  taken,  the  air  supply 
to  each  regulated  to  the  requirements  of  the 
experiment,  and  the  vessels  filled  with  similar 
mixtures  of  sludge  and  sewage  in  the  proportions 
of  1  :  4.  In  the  one  case,  the  mixture  was  aerated 
continuously  for  two  hours  in  the  most  economical 
manner,  i.e..  with  a  quantity  of  air  equivalent 
to  (5  cubic  feet  per  square  foot  per  hour,  known 
to  be  the  minimum  quantity  of  air  which  can  be 
used  satisfactorily  for  continuous  aeration  under  the 
conditions  of  experiment.  In  the  second  case,  the 
mixture  was  aerated  intermittently  throughout,  the 
volume  of  air  used  being  3  to  I  cubic  feet  per  square 
foot  per  hour,  and  the  aeration  of  the  mixture  was 
continued  until  a  quantity  of  air  had  passed  equal 
to  that  used  in  the  control  experiment  in  two  hours, 
vi-..  12  cubic  feet  per  square  foot.     Thus,  in  these 


experiments  the  only  altered  factor  was  the  means 
of  applying  the  air.  as  ultimately  each  mixture 
received  approximately  the  same  volume. 

During  the  short  periods  of  time  when  air  was 
admitted  to  the  intermittently  aerated  mixture, 
the  air  was  applied  at  the  rate  of  8  cubic  feet  pet- 
square  foot  per  hour,  a  quantity  of  air  found  by 
experience  to  be  the  minimum  amount  possible 
under  conditions  of  working  to  produce  adequate 
mixing  and  stirring  of  the  sludge  and  sewage 
within  a  short  period  of  time. 

Particular  care  was  exercised  to  determine  as 
accurately  as  possible  the  quantities  of  air  used 
and,  if  anything,  the  tendency  has  been  slightly 
to  over-estimate  rather  than  under-estimate  the 
quantity  of  air  applied  intermittently,  so  that  any 
advantage  shown  by  intermittent  aeration  over 
continuous  aeration  in  the  following  results  may 
be  taken  as  the  minimum  to  be  obtained  by  the 
use  of  the  former. 

The  following  are  the  average  results  of  a  series 
of  experiments  carried  out  as  described  : — 


Results  in  parts  per  100,000. 


Raw 

Effluent  obtained  when 
air  was  applied  :— 

sewage. 

Con- 
tinuously. 

Inter- 
mittently. 

Four    hours'    oxygen 

absorption      

Free        and        saline 

Albuminoid  ammonia 
Nitrite  in  terms  of  NHi 
Nitrate  In  terms  of  NH$ 
Length     of     aeration 

10-03 

2^36 
0-98 

1-26                  1-12 

0-79                 0-65 
010                   0-075 
006                   007 

0-83                   0-87 

From  the  above  results  it  will  be  seen  that  with 
intermittent  aeration,  effluents  can  be  obtained 
distinctly  superior  to  those  produced  by  con- 
tinuous aeration  (applied  in  the  most  economical 
manner)  using  approximately  the  same  quantity 
of  air  in  each  case.  The  direct  economic  advantage 
to  be  obtained  by  applying  air  intermittently 
appeared,  however,  from  these  experiments  to  be 
small. 

It  was  thought  that  the  above  results  could  be 
considerably  improved  upon  if  the  best  method 
of  applying  air  intermittently  could  be  found, 
and  accordingly  a  large  number  of  experiments 
were  carried  out  applying  air  intermittently  in 
many  different  ways,  by  varying  the  length  of  the 
short  aeration  periods,  etc.  These  experiments 
were  not  productive  of  results  which  could  be 
considered  a  striking  improvement  upon  those 
previously'  obtained  ;  it  appeared,  however,  that 
in  the  application  of  air  intermittently  to  a  mixture 
of  sludge  and  sewage  the  following  were  matters 
of  importance  : — ( 1 )  That  the  periods  of  time  for 
aeration  should  be  sufficiently  long  or  the  amounts 
of  air  passed  should  be  sufficiently  great  to  produce 
adequate  mixture.  (2)  That  the  periods  of  rest 
should  be  reasonably  short,  so  that  use  may  be 
made  of  any  remaining  momenta  of  +he  particles 
of   sludge. 

The  following  are  the  results  of  a  series  of  experi- 
ments carried  out  under  careful  control,  in  which 
ample  provision  was  made  to  fulfil  these  apparent  ly 
requisite  conditions  for  the  satisfactory  application 
of  air  intermittently.  Short  aeration  periods  of 
a  few  seconds'  duration  were  employed  and 
approximately  equal  volumes  of  air  passed  in  each 
case. 
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Results  in  parts  per   100,000. 


j 

Effluent  obtained  when 

air  was  applied  :  - 

[taw 
sewagi 

Con- 

Int. r- 

tinue 

mittentiy. 

Four    hours'    oxygen 

absorption      

11-09 

M5 

1-00 

Free        and        saline 

2-36 

o-ai 

0-39 

Albuminoid  ammonia 

1-22 

uit 

0-18 

Nitrite  in  tenns  oi  NH, 

— 

nil- 

042 

Nitrate  in  tonus  of  XH3 

— 

0-71 

0-91 

Length     of     aeration 

" 

2  hours. 

:i-:t!  hours. 

The  results  obtained  in  these  later  experiments 
show  some  slight  improvement  upon  the  earlier 
ones  and  definitely  establish  the  fact  that  sewage 
can  he  purified  with  reduced  expenditure  of  air 
by  intermittent  aeration.  On  the  other  hand, 
the  time  required  for  the  purification  of  any  par- 
ticular volume  of  Bewage  is  materially  increased. 

On  the  basis  of  the  foregoing  results  it  would 
appear  that  the  economy  of  air  to  1"-  obtained  by 
intermittent  aeration,  whilst  appreciable,  is  not 
great,  and  in  view  of  the  increased  tank  capacity 
which  would  be  required,  it  becomes  a  debatable 
point  whether  on  a  practical  scale  its  adoption  for 
general  purposes  would  be  productive  of  a  sub- 
stantial reduction  in  the  cost  of  the  purification 
of  sewage.  Il  is  to  be  remembered  thai  besides 
the  increased  capital  cost  a  certain  annual  ex- 
penditure would  be  needed  for  the  upkeep  of  the 
additional  tiles,  so  thai  much  would  appear  to 
depend  upon  the  "  life  "  of  a  porous  tile  and  the 
cost  of  replacing  it. 

Consequently,  whilst  it  is  realised  that  the 
possibility  of  purifying  sewage  with  a  reduced 
expenditure  of  air  by  applying  the  air  inter- 
mittently instead  of  continuously,  may  lead 
eventually  to  important  practical  developments, 
and  further  experiments  are  in  progress  with  this 
object  in  view,  it  is  felt  that  the  evidence  accumu- 
lated up  to  the  present  is  not  of  sufficient  strength 
to  warrant  a  general  recommendation  of  inter- 
mittent  aeration. 

The  facts  elicited  by  the  foregoing  investigations 
are  of  such  a  character,  however,  as  to  suggest 
that  intermittent  aeration  may  be  of  considerable 
practical  value  if  its  application  to  the  activated 
sludge  process  is  limited  to  certain  occasions. 
For  instance,  the  author  considers  thai  it  would 
be  particulaily  useful  and  would  effect  appreciable 
economy  of  air,  if  utilised  for  dealing  with  the 
night  flow  of  sewage.  Moreover,  its  use  would 
be  of  considerable  help  in  providing  for  the  treat- 
ment of  storm  water. 

With  regard  to  the  former  it  may  be  said  that 
on  the  "  fill  and  draw  "  system,  it  would  be  advan- 
tageous In  treat  the  weak  sewage  and  reduced 
flow  which  obtains  during  the  night  time  by  air 
applied  intermittently,  with  a  view  to  lengthening 
the  period  of  aeration  to  obviate  the  loss  of 
activity  of  sludge  by  standing  and  incidentally 
establish  a  check  upon  the  consumption  of  air 
iluiing  the  time  of  relaxed  supervision.  On  the 
"continuous  Bow"  system,  intermittent  aeration 
should  lie  exceptionally  useful.  Under  con- 
tinuous aeration  conditions  presumably  an  equal 
amount  of  air  would  be  passed  during  the  night 
as  through  the  day  in  order  to  maintain  the 
circulation  and   mixing  of  the  sludge  and   Bewage, 

notwithstanding  the   fact    that    considerably   less 

sewage,  and  that  very  much  diluted,  would  be 
dealt  with.  Intermittent  aeration  mighl  be  applied 
in  Ibis  case  for  12  out  of  the  L' I  bonis  and  would 
effect  an  appreciable  saving  of  air. 

In    connection    with    tin-    treatment   of   storm 


water    il    is   suggested    that   certain    tanks   might 
under  dry  weather  conditions  be  operated  on  an 

intermittent  aeiat  ion  basis.      In  tin-  time  of  storm, 
by   changing  the  method  of  applying  the  air,   i.e.. 

to  continuous  aeration,  an  appreciable  increase  in 

tank  capacity   would   result,  as  sewage  could  then 

be  more  rapidly  purified. 

iii.  Experiments  relating  to  the  maintenance  »j  the 

activity  of  the  sludge. 

It  has  been  known  from  the  outset  of  the  investi- 
gations with  regard  to  the  activated  sludge  process 
that  when  a  quantity  of  activated  sludge  is 
quiescent  for  some  length  of  time  certain  changes 
take  place  and  the  sludge  loses  much  of  its  activity. 

The  present  investigations  were  carried  out  to 
ascertain  what  effect  known  periods  of  standing 
without  aeration  have  upon  the  activity  of  the 
sludge,  with  a  view  to  a  knowledge  of  the  con- 
ditions requisite  to  maintain  the  activated  sludge 

process  at  its  highest  efficiency. 

The  following  experiment  illustrates  the  method 
of  investigation  adopted,  and  the  results  obtained 
are  typical  of  those  v  ielded  by  a  number  of  experi- 
ments carefully  carried  out  on  similar  lines. 

\  large  volume  of  a  recently  aerated  mixture  of 
activated  sludge  and  completely  oxidised  sewages 
was  taken  and  allowed  to  settle  for  LIU  :>0  minutes. 
At  the  end  of  this  period,  the  supernatant  liquor 
of  oxidised  sewage  was  decanted  and  the  whole 
of  the  sludge  remaining  was  collected,  thoroughly 
mixed,  and  divided  into  several  equal  portions. 
A  large  volume  of  sewage  was  similarly  divided. 
A  mixture  of  one  portion  of  sludge  and  one  portion 
of  the  sewage  was  then  made  and  immediately 
put  on  for  aeration  for  a  definite  period  of  time, 
excessive  quantities  of  air  being  used  for  aeration 
purposes.  Samples  were  taken  as  required. 
Later,  according  to  the  time  allowed  for  standing, 
a  second  portion  of  sludge  was  mixed  with  a  second 
portion  OI  sewage  and  aerated  under  similar  con- 
ditions. Similarly  with  the  third,  fourth,  etc., 
portions  of  sludge  and  sewage. 

The  following  results  show  the  nitrification 
life,  ted  with  one  and  two  hours'  aeration,  using 
fresh  sludge  and  quantities  of  the  same  sludge 
after  standing  without  aeration  for  periods  of 
4,  If.  H,  and  10  hours  respectively. 

Results  in  parts  per  100,000. 


Sludge 
employed. 


Composition  of  effluents  after  aeration  for  : 


i  in.    hour 


Two  hours. 


Free  and 
saline 

ammonia. 


.Nitrite  Free  and  Nitrite 

and               saline  and 

nitrate  ammonia  nitrate 

as  XII,.  18  NB 


1 .  Freeh  sludge 
■J.  Sludge  after  4 

hours'  standing 
:t    Sludge  after  8 

hours'  Btanding 
1    Sludge  after  S 

hours'  atanding 
.*>    Sludge  after  10 

hoinV  Btanding 


1-78 


0:1 
u-:u 

0-85 

«'-gg 


0-41  1-18 

0-67 

o.s. 1  0-80 

1-04  043 


Free  and  saline  ammonia  content riglnal  raw  scwagi     -  - 

Temperature  ol  expertmenta  17'  0. 

The  quantities  of  free  ammonia  remaining 
unoxidised  and  the  quantities  of  nitrate  produced 
in  the  several  cases,  alter  one  and  two  hours' 
aeration,  demonstrate  the  desirability  of  reducing 
to  a  minimum  the  period  Of  1  mi  1- aeration  for  sludge 
both    in    the    "till    and    draw''    and    "continuous 

iiou  "  systems. 
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Experiments  which  have  been  earned  out  in 
connection  with  the  changes  taking  place  in  the 
sludge  during  the  periods  of  standing,  indicate 
a  rapid  removal  of  the  dissolved  oxygen  and 
nitrate  present  in  the  containing  water  of  the 
sludge  itself,  accompanied  by  the  formation  of 
increasing  quantities  of  free  ammonia.  Prom 
the  following  results  it  will  be  seen  that  appreciable 
quantities  of  ammonia  are  produced  within  short 
periods  of  time  by  the  fermentation  of  the  sludge 
whilst  standing. 

One  litreof  activated  sludge  yields: — 0!»7  mgi-m. 
NII3  in  2 hours, 2-06 mgrms.  in  4 hours, 3-13 mgrms. 
in  6  hours,  4-10mgrms.  in8  hours,  and  10-40 mgrms. 
in  24  hour.-. 

From  a  consideration  of  the  whole  of  the  facts 
ascertained  with  regard  to  the  harmful  elicit  of 
non-aeration  upon  sludge,  it  would  appear  that 
the  activity  of  the  oxidising  bacteria  contained 
in  the  sludge  is  not  so  seriously  impaired  as  one 
would  at  first  be  inclined  to  think.  The  fact  that 
sewage  is  not  so  perfectly  purified  by  sludge 
which  has  been  standing  as  by  fresh  sludge,  is  due 
to  a  large  extent  to  the  additional  bacterial 
energy  required  to  oxidise  the  accumulated  pro- 
ducts of  the  secondary  fermentations.  In  this 
connection  it  may  be  interesting  to  state  that  the 
activity  of  activated  sludge  can  lie  recovered  by 
prolonged  aeration  even  after  standing  several 
•days.  In  one  particular  case  a  sludge  which,  when 
fresh,  completely  oxidised  a  sewage  in  2  bonis, 
after  4S  hours'  standing,  completely  oxidised 
a  sample  of  sewage  of  similar  character  in  0  hours 
and  subsequently  rapidly  improved,  so  that  by 
the  following  day  complete  activity  was  re  aiued 
and  the  sludge  produced  clear  and  well  nitrified 
effluents  with  reasonable  periods  of  aeration. 

iv.   Enquiries     into    the    bacteriological    nature    of 
effluents. 

A  number  of  determinations  of  the  bacterial 
content  of  effluents  have  been  made  during  the 
course  of  the  foregoing  investigations,  and  from 
the  results  obtained  it  is  evident  that  the  purifica- 
tion of  sewage  by  air  and  activated  sludge  is 
accompanied  by  an  effective  removal  of  bacteria. 

From  estimations  of  the  number  of  organisms 
per  cubic  centimetre,  contained  in  raw  sewage, 
and  in  effluents  obtained  after  3  hours'  aeration 
(20  %  sludge)  and  1 J  hours'  aeration  (40  %  sludge), 
it  has  been  found  that  rather  more  than  99%  of  the 
organisms  contained  in  the  raw  sewage  are  removed 
during  the  periods  of  aeration  mentioned. 

The  following  are  the  average  results  of  a  Large 
number  of  estimations  : — 


X  umber 

of  bacteria   per  c.c. 

Gelatin  at 
20°  C. 

Agar  at 
37"  C. 

Raw  sewage 

Effluent 

8,500,000 
66,000 

4,200,000 

Ull.llllll 

Percentage 

99-2 

99-3 

sporogenes  per  c.c.  It  is  to  be  remarked,  however. 
that  usually  these  high  results  for  effluents  were 
obtained  when  the  original  law  sewage  gave  a 
correspondingly  high  return  for  these  particular 
organisms. 

In  these  investigations  extensive  use  was  made 
of  Klein's  B.  enteritidis  sporogenes  and  the 
SlacConkey  bile  salts  tests  although  a  number  of 
effluents  have  been  examined  in  greater  detail. 
Below,  the  results  are  given  of  a  detailed  bacterio- 
logical examination — carried  out  on  the  lines 
suggested  by  Dr.  Houston  in  the  2nd  Royal 
Commission  Report  on  Sewage  Disposal— of  a 
raw  sewage  and  two  corresponding  effluents, 
obtained  by  the  aeration  of  the  sewage  with  ( 1 ) 
I'll",,.  (2)  10%  sludge  for  3  and  li  hours  respect- 
ively. The  results  of  a  chemical  examination 
of  the  sewage  and  effluents  are  also  given. 


Experiments  have  also  been  made  to  determine 
the  nature  of  the  bacteria  contained  in  the  effluents, 
principally  to  ascertain  whether  the  purification 
of  sewage  by  aeration  and  activated  sludge  is 
accompanied  by  an  effective  removal  of  intestinal 
organisms.  From  a  large  number  of  determina- 
tions made  it  would  appear  that  in  general  there 
is  a  high  percentage  removal  of  such  organisms, 
although  effluents  of  exceptional  clarity  and  emi-  i 
nently  satisfactory  from  a  chemical  point  of  view 
have  been  found  to  contain  more  than  1000 
B.  coli  and  more  than   10  spores  of  B.  enteritidis  \ 


Effluents  obtained  aft-'r 

Raw 

aerating  for : — 

sewage. 

::  hours. 

H  hours. 

(20% 

(40% 

sludge) 

sludge) 

Bacteriological  results  : 

Number  of  organisms 

per  c.c. : — 

Gelatin  at  20°C.  . . 

4.100,000 

36,000 

48,000 

Agar  at  37°  C. 

1,700,000 

23,000 

24,700 

c.c. 

c.c. 

c.c. 

+  0-0001 

+  0-01 

+  0-0011' 

B.    enteritidis    sporo- 

genes (spores)    

-i-0-01 

+  1 

+  1 

+  0-001 
+  0-00001 

—1 
+  0-01 

+  1 

+0-001 

Neutral  Red  broth  test 

+  0-001 

+  0-01 

+  0-01 

Bile  salt  broth  test   .  . 

+  0-00001 

+  0-001 

+  0-001 

Litmus-milk  (modified 

+  0-00001 

+  0-001 

+  0-001 

GAC 

GA  (C  f ) 

GAC 

Chemical  results. 

Parts  per  100,000. 

Four    hours'    oxygen 

12-23 

1-12 

1-00 

Free       and       saline 

ammonia    

3-36 

L-16 

0-83 

Albuminoid  ammonia 

1-11 

0-115 

0-10 

Nitrite  in  terms  of  NH, 

— 

1-02 

0-02 

Nitrate  in  terms  of  NHa 

1-05 

0-92 

In  conclusion,  the  author  begs  to  acknowledge 
his  great  indebtedness  to  the  Worshipful  Company 
ol  Grocers  for  their  continued  material  help,  and 
to  the  members  of  the  staff  of  the  Municipal  and 
Sanitarv  Engineering  Department,  School  of 
Technology,  Manchester — Prof.  Radcliffe  and  Mr. 
Herring-Shaw,  M.Sc. — for  their  generous  assistance 
and  helpful  interest  in  the  research. 

i  This  Journal.  Part  1.,  1914,  33,  523—539  ;  Part  II..  1914,  33, 
1122—1124;    Part  III.,  1915,  34,  937. 

s  This  Journal,  1914,  33,  1125.  .      „      ,„. 

»  Inst.  San.  Eug  ,  Feb.,  1916.     Surveyor,  Feb.  4,  49,  No.  12o5. 

»  Sewage  Wks.  Managers"  Assoc,  Dec,  1915.  Surveyor,  48, 
No.  1249.     Inst.  Mun.  Eng..  March,  1916.     Surveyor,  49,  No.  1263. 

*  Eng.  News,  N.Y.,  74,  No.  3,  July  15th,  1915,  etc. 

•Eng.  News,  73,  March  25th,  1915.  Met.  &  Chem.  Eng., 
13,  No.  15,  Dec.  1st,  1915,  etc. 

'  For  detailed  description  and  sketch  see  "  Oxidation  of  Sewage 
without  Filters."     Part  3. 

»  "  Oxidation  of  sewage  without  filters.       Part  3. 

•  Sludge  of  usual  density,  similar  to  that  produced  by  2  hours 
settlement  of  mixtures  of  sludge  and  sewage  equivalent  to  25  to 
50  gnus,  of  dry  matter.  . 

io+o-001  cc.  =  positive  result  with  0-001  CO.,  negative  result 
with  0-0001  c.c,  or  at  least  1000  organisms  in  the  cub.  centimetre 
but  less  than  10,000. 
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A  MERCUR1  \l.  \ls<  OMETER. 

BY  P.  M.  LIDSTONK. 
This  \  isc  (imi'l.T  (see  iig.)  was  designed  to  meet 
the  need  often  felt  by  tin'  chemist  for  an  instru- 
ment capable  of  accurately  measuring  tin-  \  is- 
cosity  of  an  oil  when  only  a  very  small  quantity 
is  available,  as,  for  example  tin-  mineral  oil 
extracted  from  a  blended  oil  or  from  a  grease. 


(OBC-tliinl  scale). 

The  tube,  H  E,  is  a  fine  capillary  with  a  small 
bulb  blown  in  it.  The  stopcock  is  opened  and 
clean  mercury  sucked  up  to  just  above  I!,  and  the 
stopcock  closed.  A  small  measured  quantity 
of  Hie  oil  (just  more  than  sufficient  to  til!  the  bulb) 

is  then  run  into  the  cup.  A  15.  where  it  is  allowed 
to  rest  on  the  surface  of  the  mercury,  surrounded 
by  the  water  jacket,  for  ten  minutes,  or  sufficient 
time  for  the  oil  to  acquire  the  exact  temperature 
of  the  water,  which  is  kept  in  constant  agitation 
by  means  of  t  he  bellows.  P. 

When  ready  to  take  th,  reading,  the  stopcock 
i  opened  and  the  time  occupied  by  the  mercury 
level  in  falling  from  C  to  I >  is  observed.  The  time 
reading  is  then  converted  into  seconds  (Redwood, 
or  whatever  other  viscometer  lias  been  used  for 
the  calibration),  by  the  equation 

',  ■  K   =  II 

it 

where    t     is  tie    line-  of   running   in  seconds. 

d  is  the  sp.  gr.  of  tin-  oil  at  temperature  of 

t  he  running. 
I!  is  the  time  taken  through  the  (Redwood) 

\  iscometer. 
K  is  a  constant  foi  the  instrument. 


No  allowance  is  made  here  for  the  variations  in 
the  head  of  oil,  for  although  the  volume  is  always 
the   same    if    a    definite    measure    be   always    used 

and  the  differences  in  specific  gravity  of  the  various 
oils  ought  strictly  speaking  to  be  taken  into 
account,  this  correction  is  so  small  as  to  be  negli- 
gible. .Veil  her  is  any  correction  made  for  the 
varying  time  taken  by  the  mercury  itself  apart 
from  the  oil.  Both  corrections  are  extremely 
minute,  and  with  a  moderately  long  capillary 
below  the  bulb  the  lirst  correction  is  so  small  as 
to  be  negligible.  However,  as  regards  tin-  second, 
namely,  the  time  taken  by  the  mercury,  in  t  In- 
case of   very  mobile  oil-,   if   great    accuracj    be 

required,  this  turn-  can  he  corrected  for  by  the 
amended  equat  ion  : — 

tK(  /t'\3l        „ 

•11    ^Kt)    J=R 

where    t      time    taken    by    mercury    in    flowing 

freely  from  ('  t  <  >   1)  with  no  resistance  from  above 

to  overcome  (which  of  course  includes  the  air 
friction  in  the  capillary,  B  C) :  the  other  letters 
being  the  same  a-  before. 

This  corrert  ion  is  arri\  ed  at   t  bus  : — 
Let    \"  mean     velocity     of     mercury     flowing 

freely. 
V         mean  velocity  of  mercury  retarded  by 

oil. 
t,'         time  taken  by  mercury  flowing  freely'. 
t      =  time  of  running  together  with  the  01L 
m         mass  of  mercury. 
Then     \m(V2— Y2)    represents   work    spent    on 

the  oil  and  t '    *    is  time  taken  during  the  running 
V  2 

by  the  mercury  in  doing  work  on  itself. 
But .  V  =-^*' 

t 

Therefore  by  substitution 


I  A    - 
t- 


V'2 


t   * 
t- 


{'-CD' 


i-  t  he  corrected  time. 


and   this   lime  has  to   be  deducted  from   t.   In  lire 

J 

The  following  readings  taken  when  calibrating 
the  instrument  against  Redwood's  viscometer  will 
show  the  accuracy  obtainable  when  using  an 
ordinary  thermometer  divided  into  one  degree 
divisions,  t  he  temperature  in  each  case  being  60     I'. 


Oil  used. 


Typewriter  .... 

Machine   

Heavy  machine 

lias  engine 
Heavy  engine 


t 

1 

*    1 

B 

;i-s 

0-8838 

196 

91-g 

0-9022 

551-5 

is;-;, 

0-9127 

Hie. 

887-2 

0-9150 

438 

■J  18  1 

K.l 

t 


5-42 
B-i2 
5-iS 

5-44 


Tie-  particular  instrument  made  by  the  author 
has  the  following  approximate  dimensions  which 
may  serve  as  a  guide,  as  tiny  have  been  found 
generally  suitable  for  most  purposes:  Diameter 
of  capillary,  0-5  mm.  :  capacity  of  bulb,  bis  c.e. 
The  relative  lengths  of  the  capillary  tubes  and  the 

proportions  of  the  rest  of  the  apparatus  can  la- 
seen  from  t  he  diagram,  which  is  to  scale. 

Now  taking  1'oiseuille's  formula  for  absolute 
\  iscosit  y. 

_  it  gdhrH 
8Va 
The  variations  in  the  density,  d,  have  been  seen  to 

be  practically  negligible  in  tins  case.  and.  as  all  the 

other  factors  except  t  cannot  vary,  the  equation 
becomes  <i  Kt .  also  the  correct  ion  for  the  kinetic 
energy  of  the  oil  usually  reduced  to  a  minimum 
by   having  a   very   long  capillary,   is   hereXmade 
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equally  negligible  by  having  the  equivalent  of  an 
enormous  "  h."*  The  only  significant  correction 
(and  that  is  a  small  one)  is  that  already  noticed 
for  the  mercury  itself  so  that 


,=Kt|l 


<?)' 


Of  course  if  the  mercury  pull  were  increased  very 
much  the  velocity  would  in  the  case  of  thin  oils 
reach  the  critical  speed,  sinuous  motion  would 
be  set  up,  and  the  instrument  would  cease  to  be 
of  any  use.  But  the  velocities  obtained  with  a 
viscometer  of  the  dimensions .  given  above  come 
well  within  the  limits  required  by  the  formula 
found  by  Osborne  Reynolds  in  order  that  a  steady 
flow  shall  be  produced.f 

A  viscometer  made  as  above,  but  with  a  bulb 
20  or  50  times  the  capacity,  should  be  capable  of 
giving  very  accurate  determinations  of  ij.  although 
of  course  it  would  cease  to  fulfil  the  requirements 
for  which  the  instrument  was  originally  designed, 
namely,  that  of  being  able  to  work  on  very  small 
volumes.  However,  a  very  small  viscometer  is 
only  occasionally  required,  and  it  might  be  sug- 
gested t hat  an  instrument  of  this  type  be  used  as 
a  standard  instrument  and  specific  viscosities 
be  given  in  terms  of  water  at  lo'.V  C.  or  20°  C, 
preferably  the  latter.  Viscometry  would  thus 
be  much  simplified  and  worked  on  a  more  scientific 
basis. 

The  distinctive  advantages  which  this  visco- 
meter possess  may  be  summed  up  as  follows  : — 

(1)  There  are  no  meniscus  troubles,  owing  to 
the  fineness  of  the  capillary  and  the  consequent 
speed  with  which  the  mercury  passes  the  fines  ; 
errors  due  to  parallax  in  reading  are  similarly 
reduced  to  a  minimum. 

(2)  The  volume  of  the  oil  run  is  exactly  the 
same  in  all  cases,  as  at  the  start  the  bulb  is  dry 
and  at  the  finish  full  of  oil.  In  viscometers  where 
the  reverse  is  the  case,  there  is  always  a  certain 
amount  of  oil  left  clinging  to  the  sides  of  the  vessel, 
which  is  greater  in  the  case  of  thick  oils  than  with 
thin  ones. 

(3)  The  capacity  of  the  bulb  can  be  made  very 
small  (the  capillary  being  similarly  reduced  or  else 
lengthened)  without  the  instrument  losing  much 
in  point  of  accuracy.  There  is,  however,  a  draw- 
back to  an  extremely  fine  capillary  because  of  the 
almost  certain  presence  either  in  the  oil  or  mercury 
of  tiny  specks  of  dirt,  which  of  course  cause  an 
obstruction  and  render  the  readings  worthless. 

(4)  The  whole  of  the  working  parts  of  the 
apparatus  are  surrounded  by  the  water  jacket  with 
the  exception  of  the  small  emergent  stem  of 
mercury,  and  here  the  error  is  solely  one  of  expan- 
sion of  the  mercury  and  consequent  lessening 
of  the  pull  on  the  oil.  But  as  the  coefficient  of 
expansion  is  only  000003  per  degree  it  will  be 
seen  that  errors  due  to  all  likely  laboratory 
temperatures  will  not  affect  seriously  even  the 
most  exact  readings. 

This  feature,  namely,  the  complete  enclosure 
of  the  instrument  by  the  water  jacket,  is  more 
important  than  is  generally  thought,  if  the  readings 
are  to  be  at  all  reliable.  The  Ostwald  type  of 
viscometer  is  the  only  other  one  at  all  adapted 
to  commercial  uses  which  enjoys  this  freedom 
from  external  temperature  influences.  As  the 
result  of  a  large  number  of  runnings  from  visco- 
meters, having  the  exposed  jet  in  laboratory 
temperatures  as  much  as  10 ;  F.  above  or  below 
the  temperature  of  the  oil,  the  author  can  defi- 
nitely state  that  this  error  can  amount  to  as  much 
as  :>",,  on  the  time  of  efflux.  It  is  obvious  that 
if  at  the  start  of  the  running  the  jet  is,  say,  10° 
warmer  than  the  oil,  the  first  part  of  the  running 

•  Archbutt  and   Deeley's  "  Lubrication  and  Lubricants,"  3rd 
Edition,  p.  28. 
t  Phil.  Trans.,  1895,  page  149. 


will  certainly  be  too  short,  and  even  after  the  oil 
has  cooled  the  jet  down  to  approximately  its 
own  temperature  there  is  bound  to  be  a  flow  of 
heat  between  the  oil  and  the  jet,  although  this  is 
small  as  compared  with  the  initial  warming  or 
cooling.  This  has  been  proved  by  taking  half- 
way readings.  There  is  also  another  disturbing 
influence  which  augments  the  error  in  the  case  of 
thick  oils,  and  this  is  the  immediate  effect  of  the 
atmospheric  temperature  on  the  surface  tension 
of  the  hanging  drop,  and  when  the  head  is  small 
this  error  becomes  appreciable.  To  get  con- 
cordant runnings  viscometers  having  an  exposed 
jet  must  be  used  in  a  room  the  temperature  of  which 
is  the  same  as  that  of  the  oil  or  else  where  the 
difference  in  temperature  is  always  the  same. 

(5)  The  cost  of  the  whole  apparatus  is  trifling 
compared  with  that  of  most  of  the  other  visco- 
meters, whereas  in  point  of  accuracy  it  compares 
favourably  with  the  best  of  them. 

This  viscometer  is  at  present  in  use  at  the 
Chemical  Laboratory  of  the  Midland  Railway  Co. 
at  Derby,  and  my"  thanks  are  due  to  Mr.  L. 
Archbutt  for  affording  every  facility  and  en- 
couragement towards  perfecting  the  instrumenl 
and  for  his  helpful  criticisms  of  it.  My  thanks 
are  also  due  to  my  colleague.  Mr.  R.  W.  Lunn. 
for  verifying  the  calculations  and  preparing  the 
sketch. 

Discussion. 

Mr.  Archbutt  said  that  those  who  had  to  deal 
•with  the  analysis  ot  lubricants  had  often  felt  the 
want  of  a  handy  viscometer  capable  of  measuring 
accurately  the  viscosity  of  the  small  quantities 
of  oil  separated  from  mixtures  in  the  process  of 
analysis.  Mr.  Lidstone  had  done  more  than 
design  an  instrument  of  that  kind  ;  his  viscometer 
was  not  only  convenient  to  use  but  distinctly  novel 
in  design,  and  either  in  its  present  form  or  in  a 
modified  form  he  believed  it  might  eventually 
replace  for  ordinary  work  some  of  the  commercial 
instruments  at  present  in  use.  It  was  very 
desirable  that  viscosity  values  should  be  expressed 
in  absolute  measure,  and  he  had  suggested  to  Mr. 
I.idstone  that  he  should  calibrate  his  viscometer 
with  liquids  of  known  viscosity  with  this  ohject  in 
view.  Mr.  Deeley  and  he  (the  speaker)  in  their 
book  on  "  Lubricants  "  had  shown  how  this  could 
be  done  with  mixtures  of  glycerol  and  water,  and 
Professor  Dunstan  had  mora  recently  suggested 
calibration  by  the  addition  of  phenol  in  which  the- 
temperatures"  had  been  accurately  determined. 
In  commercial  work,  however,  one  had  to  wait 
until  the  business  man  had  learned  to  appreciate 
the  advantages  of  the  scientific  method,  and  at 
the  present  time  all  countries  were  content  to  make 
use  of  so-called  standard  viscometers  with  exposed 
jets  and  use  the  times  of  efflux  as  measures  of 
viscosity.  All  such  instruments  suffered  from 
imperfections  and  serious  faults  in  design.  In  those- 
with  tubes  of  wide  diameter,  such  as  the  Redwood 
and  Engler  viscometers,  there  was  a  slope  in. 
temperature  oi  the  liquid  from  the  outside  to  the 
centre  of  the  tube  which  could  not  be  corrected 
for,  especially  when  working  at  high  temperature, 
but,  as  Mr.  Lidstone  had  pointed  out,  the  tem- 
perature of  the  liquid  in  the  exposed  jet  was 
dependent  upon  that  of  the  room  in  which  the 
experiment  was  being  conducted.  Mr.  Lidstone's 
viscometer  resembled  the  Ostwald  type  in  being 
free  from  these  defects,  and  it  was  superior  to  the 
Ostwald  in  simplicity  and  rapidity  of  action. 

Mr.  H.  Droop  Richmond  said  that  be  was  much 
impressed  with  the  simplicity  of  th<-  viscometer; 
the  viscosity  in  absolute  units  could  be  obtained 
bv  this  instrument  with  a  very  much  nearer 
approach  to  accuracy  than  with  most  commercial 
viscometers.  He  quite  agreed  with  what  Mr 
Archbutt  had  said  about  some  of  the  commercial 
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forms.  but  he  thought  i!  followed  thai  such  types 
did  not  measure  the  viscosity;  they  measured  a 
sort  "i  compromise  between  viscositj  and  surf: 
tension,  and  were  alTei  ted  by  errors  due  to  ■  arying 
temperature  and  varying  quantities  running  out. 
Now  in  Mr.  Lddstone's  instrumenl  the  other  things 
which  were  measured  were  to  a  vey  large  extent 
eliminated,  or  if  not  quite  eliminated,  to  n  verj 
great  extent  .out  rolled.  One  thing  of  which  he 
did  ii"!  approve  in  Mr.  Lidstone's  viscometer  svas 
the  variable  head  :  as  i<  was  a  head  of  mercury. 
not  a  head  of  oil,  the  oil  hardly  counted  al  all  : 
it  was  il"'  head  of  mercury  that  counted.  He 
though!  thai  could  be  eliminated.  He  suggested 
thai  the  tube  should  be  bent  at  the  point  marked 
!>  at  a  righl  angle  and  at  the  poinl  marked  0,  or  a 
little  above  those  points  respectively,  so  as  to 
rednce  the  variation  in  the  head.  He  thought 
thai  with  sui  h  a  Blight  modification  the  instrument 
would  give  the  viscosity  in  absolute  units  with  a 
much  nearer  approach  to  accuracy.  Mr.  Lidstone 
had  Baid  that  the  ratio  between  the  efflux  of  Ins 
instrument  and  that  of  the  Redwood  only  varied 
between  5-42  and  5-44,  and  he  was  surprised, 
seeing  the  errors  of  the  Redwood,  that  there  was 
not  a  greater  variation  in  the  constant.  The 
simplest  viscometer  he  had  used,  which  unfor- 
tunately was  not  generally  available,  was  one  in 
which  a  long  tube  was  filled  with  liquid  and  the 
viscosity  determined  by  1 1 » » -  rate  of  fall  of  a  small 
sphere.  After  a  very  short  interval  of  time  the 
motion  of  the  small  sphere  in  the  liquid  would 
approach  almost  to  constancy,  and  if  the  size  oft 
this  small  sphere  were  known,  viscosity  could  be 
deduced    from    the    rate    of    fall,    which    could    lie 

measured  with  a  high  degree  <>f  accuracy.  In  that 
form  of  a  iscometer  there  were  no  disturbing  factors 

so  long  as  tii,'  size  of  the  sphere  were  such  that  it 
diil  not  move  too  fast.  Hut  what  prevented  that 
form  of  viscometer  being  of  general  use  was  that 
it  was  very  ditlieult  to  c,el  a  suitable  sphere  which 
would  not  move  too  fast  except  in  liquids  of  very 
high  viscosity.  In  theory  he  thought  that  the 
next  hest,  approach  to  accuracy  was  to  have  a 
revolving  cylinder  or  disc,  preferably  a  hollow 
cylinder,  which  could  be  lotated  by  means  "!'  a 
constant  force,  if  that  force  were  suitably  chosen, 
and  the  shape  of  I  he  rot  at  inn  body  were  also  suit- 
ably chosen,  then-  was  quite  a  simple  illation 
between  the  time  of  rotation  and  the  viscosity 
expressed  in  absolute  units.  But  the  two  instru- 
ments he  had  mentioned,  though  giving  very 
accurate  result  s,  lacked  1  he  very  important  ad\  an- 
tages  that  Mr.  Lidstone's  apparatus  possessed. 
The  important  advantage,  to  his  mind,  was  that 
it  could  be  used  wiili  a  small  quant  it  y  of  mat  •  i  ial, 
that  it  was  very  simple,  cheap,  and  verj  easy 
to  use. 

Mr.  Lidstiini:.  in  reply,  said,  with  regard  to 
Mr.  Archbutt's  remark  as  to  the  exposed  Jet, 
that  all  viscometers,   except    his  own.  had   fixed 

jets  and  could  not   be  adjusted,  but   Mr.  Arc  hbutt'8 

was  the  only  one  in  which  the  jel  was  moved 
and  could  be  pushed  up  into  the  liqnid.  lb-  die  I  not 
point  that  out  in  the  paper.  In  reference  to  Mr. 
Droop  Richmond's  criticisms,  as  to  the  variable 
head  < >f  mercury,  he  did  not  see  how  nutting  the 
bulb  horizontally  would  be  any  advantage  at  all, 
for  only  the  head  varied  from  the  top  line  to  the 
bottom.  It  was  the  main  lead  which  counted. 
It  did  not  make-  any  difference  in  the  calibration. 
The  Redwood  and  all  other  viscometers  gave 
viseosit  ies  very  nearly  in  proport  ion  to  the  ah  olute 

viscosity.  It  was  only  with  thin  oils  that  there 
was   any   large  ■■    departure   in   ratio,   and 

that  wa.s  why  tie-  5-42  to  "ill  w  a-  in  very  good 
agreement.     He     thought     thai     the      \mc 
rotating  dis.  viscometer  had  nol  been  found  toi 
very  good  results,  and  be  believed  it  was  rather 

ditlieult  to  work. 


SOLUBLE  FILTERS  AND  FILTERING  MEDIA. 

BY    JOIIV     M.    WII.KIK.     I1.SC.    F. !.('.,    AND    II.     - 
SN  DEBSON 

A  filter  may  be  regarded  as  consist  inn  of  a 
medium,  a  support  for  the  medium,  and  the  con- 
taining vessel.  When  a  filter  paper  is  used  in  a 
tunnel,  I  he  paper  plays  t  he  double  role  of  medium 

and    medium    support,    and    the    same    is    true    of 

paper  or  cloth  used  in  frames  or  presses.     When 

asbestos  or   similar   material    is  used    with    a    filter 

paper,  the  paper  then  more  strictly  functions  as 

the    "medium    support."       In    the    disc    filters    so 

largely  used,  the  medium  support  may  be  attached 
to  the  containing  vessel  as  in  the  Buchner  type. 

In  the  G ih  crucible  the  role  of  the  upper  disc 

is  largely  protective,  though  it  may  be  classed 
as  a  support,  when  the  precipitate  has  to  be 
removed  quantitatively  from  the  idler,  it  is  some- 
times useful  to  employ  a  filter  in  which  both  medium 
and  me,  i  mm  support  axe  soluble  in  some  arbitrarily 
selected  liquid.     A  filter  sat  isfying  these  conditions 

We  term  a      soluble  filter."      So  far  as  we  are  aware. 

such  filters  have  not  been  previously  described, 
although  a  soluble  medium  (anthracene)  has  been 

used  in  conjunction  with  a  Gooch  Crucible.  (We 
are  indebted  to  Mr.  Droop  Richmond  for  drawing 

our  attenl  ion  tb  this  use  of  anthracene,  which  had 
not  come  under  our  notice.) 

It  is.  of  course,  essential  that  the  medium  or 
medium  support  should  not  be  appreciably  soluble 
in  the  liquid  to  he  filtered,  while  if  must  be 
readily  soluble  in  some  other  liquid.  In  some 
cases  the  insolubility  of  the  medium  does  not 
require  to  be  absolute  provided  solubility  during 
filtration  is  so  limited  that  mechanical  destruction 

of  the  lilt  it  does  not  occur. 

The  most  general  case  would  be  where  the 
medium  and  support  were  insoluble  in  water  and 
soluble  in  some  other  liquids.  Such  substances  are 
numerous  calcium  carbonate  is  of  one  type,  and 
anthracene  of  another.  Another  important  case 
would  be  where  the  medium  and  support  are 
insoluble  in  alcohol  but  soluble  in  water.  Pro- 
bably all  types  are  included  ia  the  following 
i  lassilicat  ion  : — 

(1)  Insoluble  ill  neutral  or  alkaline  liquids,  but 
soluble  in  aqueOUB  acids. 

(2)  Insoluble  in  aqueous  solutions;  .soluble  in 
organic  liquids. 

(3)  Insoluble  in  organic  liquids;  soluble  in 
inorganic   liquids. 

(1)    Insoluble  in  aqueous  liquids  and  soluble   in 

organic  liquids,  at  the  same'  time  being  volatile 
without  decomposing  at  moderate  temperatures. 

In  connect  ion  wit  h  some  work  on  t  he  separation 
of  potash  soaps  from  strong  alcoholic  mother 
liquors,  the  advantages  of  a  soluble  filter  became 
apparent.  Briefly,  we  wished  to  iillrr  such  solu- 
tions, decompose  the  soaps  with  aqueous  acid,  ami 
shake  out   the  fatty  acids  with  ether.      If  filtration 

,  ould  be  effected  by  means  of  a  filter  in  which  the 

medium  and  support  Were  soluble  in  water  and 
insoluble  or  practically  insoluble  in  alcohol,  we 
hoped  to  be  able  to  carry  out  the  whole  process 
in  a  stoppered  separator  with  a  considerable  sa\  ins.' 

of  time  and  manipulations.     The  us,-  of  a  separator 

Solved    any    question    that     might     have    arisen    as 

to  i  lie  shape  of  the  containing  vessel.  The  medium 
support  would  occupy  the  tubular  portion  above 

the     stopcock      a      circumstance     that      made     its 

selection  comparatively  simple. 

I'rac  ticalh    anv  crvsialline  inorganic  suit    of  the 

alkalis  or  alkaline  earths  is  available.    Ammonium 

chlori  le  was  first  used.  The  fibrous  salt  lnw 
considerable    mechanical    strength.     The   tubular 

neck  of  tb.-  separator  was  filled  with  (rag nt« 

of  such  a  size  that  they  packed  down  easily  but 

did  not  fall  through  the  stopcock  bore.  but. 
potassium  nitrate  was  fecund  to  !"■  as  good.  For 
filtering   medium   the  selection   in  any  particular 
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<  ase  is  limited  by  density,  and  that  indefinable 
property  "  texture."  Powdered  ammonium 
chloride  and  potassium  nitrate  possess  the  required 
features  in  a  marked  degree.  Even  in  very  tine 
powder  they  feel  markedly  granular  when  rubbed 
between  the  finger  and  thumb. 

Filters  made  on  the  above  lines  were  found  to 
answer  admirably  when  used  with  suction.  They 
did  not  block  and  they  retained  the  precipitated 
soap  completely. 

Our  experience  with  filters  of  this  type  has  been 
limited  almost  entirely  to  one  in  which  crystalline 
and  powdered  potassium  nitrate  are  used  as 
.support  and  medium  respectively  for  alcoholic 
solutions.  In  use  continuously  during  the  last 
eight  years,  it  has  worked  admirably.  At  a  later 
date  we  hope  to  describe  further  work  with  the 
other  types  of  soluble  filters  referred  to  above. 

For  the  separation  of  precipitates  from  alco- 
holic solutions  the  filter  is  prepared  as  follows  : — 
A  separator  is  selected  with  well-marked  tubular 
portion  between  bulb  and  stopcock,  special 
potassium  nitrate  crystals  are  introduced  so  as 
to  give  a  column  nearly  filling  the  tube  and  then 
"> — 5  grms.  of  powdered  potassium  nitrate  (rubbed 
down  smooth  between  paper  just  previous  to 
using,  is  added  through  a  funnel.  The  separator 
is  finally  tapped  on  the  bench  to  consolidate  the 
filter.  The  filter  is  then  ready  for  use,  and  with  I 
alcoholic  soap  solutions  (of  type  used  here)  no  [ 
precautions  are  required  other  than  seeing  that 
the  added  liquor  does  not  unduly  disturb  the 
surface  of  the  potassium  nitrate  powder.  The 
above  directions  refer  to  an  ordinary  pear-shaped 
separator  of  150 — 200  c.c.  capacity.  With  larger 
separators  the  amount  of  powdered  potassium 
nitrate  would  require  to  be  increased. 

This  investigation  was  carried  out  in  the 
analytical  laboratory  of  Messrs.  Boots  Pure  Drug 
Co.,  Ltd.,  to  whom  our  thanks  are  due. 

Note. 

Dr.  W.  E.  E.  Hodgkinsox  has  suggested  that 

the  material  known  as  "  meal  nitre."  obtained  by  ! 

rapidly   cooling  and   agitating   a  hot  solution  of  I 

potassium,  nitrate,  is  more  suitable  as  a  filtering  j 

medium  than  powdered  crystals.     Most  substances  : 

<an  be  obtained  in  this  "  meal  "  form  by  suitable  ! 

rapid    cooling    and    agitation    of    a    hot,    nearly  j 
saturated  solution. 


Equal  weighed  quantities  of  the  sample  to  be 
examined  and  distilled  water  are  mixed  thoroughlv 
and  the  density  determined  at  20°  C.  by  means 
of  a  delicate  hydrometer  ;  if  the  temperature  is 
not  exactly  20°,  the  density  may  be  corrected 
by  adding  0  0000  for  each  1°  above.  The  refrac- 
tive index  is  determined  at  20°,  preferably  by  the 
Abbe  refraptometei .  correcting  the  reading,  if 
necessary,  for  small  differences  of  temperature  by 
adding  0  000 IS  for  each  1°  above.  The  percentage 
of  oil  is  calculated  by  the  following  formula  : — 

(nD-l-3332)x519-G-(L^1-)  x 584-8 

The  following  figures  give  a  few  of  the  results 
obtained  : — 


Oil  fountl. 

OU 

calculated. 

1 

O" 

/o 

9-8 
14-5 
18-1 
29-4 

% 

'> 

3 
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This  investigation  was  carried  out  in  the 
Analytical  Laboratory  of  Messrs.  Boots  Pure  Drug- 
Co.,  Ltd.,  to  whom  our  thanks  are  due. 


RAPID  DETERMINATION  OF  OIL  IN  MALT 
AND  COD  LIVEK   OIL  PEEE'ARATIONS. 

J-'.Y  II.  DROOP  RICHMOND,  F.T.C..  AND  F.  G.  HITCHMAN. 

The  method  employed  is  based  on  the  fact 
that  while  the  density  of  cod  liver  oil  is  less  than  | 
that  of  water,  averaging  0-925,  that  of  malt 
extract  is  considerably  greater,  and  further  that 
the  density  of  a  50%  solution  of  malt  extract  (a 
convenient  strength  for  the  determination  of 
liensit y)  is,  within  small  limits  of  error,  proportional 
to  the  refractive  index  of  the  malt  extract  itself. 
It  has  also  been  observed  that  small  solid  particles 
or  small  globules  of  oil  do  not  affect  the  refractive 
index;  the  solid  particles  either  obstruct  a 
portion  of  the  light,  or  deflect  it  outside  the  pencil 
of  emergent  rays,  while  spherical  globules  either 
let  the  light  pass  through  without  deflection, 
deflect  them  right  away,  or  allow  rays  to  pass 
through  in  equal  amounts  in  opposite  directions  ; 
the  result  is  that  there  is  a  slight  diminution  in 
the  light  and  sharpness  of  reading,  but  the  refrac- 
tive index  of  malt  extract  is  unaltered  whether 
determined  on  the  malt  extract,  or  after  emulsi- 
fication  with  a  considerable  proportion  of  cod 
liver  oil.  On  these  observations  the  following 
rapid  method  for  the  estimation  of  oil  in  malt 
iii.l  cod  liver  oil  preparations  has  been  founded. 


THE  ESTIMATION  OF  SMALL  QUANTITIES 
OF  COBALT. 

BY   A.    D.    POWELL. 

The  solubility  of  cobalt  ammonium  thiocyanate 
in  amyl  alcohol,  with  formation  of  an  intense  blue 
coloration,  was  first  made  use  of  by  Vogel  as  a 
means  for  the  qualitative  detection  of  cobalt 
in  nickel  salts,  and  has  since  been  applied  to 
quantitative  separation  of  these  metals  (Rosenheim 
and  Huldschinsky,  this  Journal,  1901,  840).  The 
test,  as  described  by  Treadwell,  consists  of  the 
addition  of  a  concentrated  solution  of  ammonium 
thiocyanate  to  the  solution  to  be  tested,  followed 
by  extraction  with  amyl  alcohol.  In  the  presence 
of  cobalt,  the  amyl  alcohol  is  coloured  blue  ; 
if  ferric  iron  be  present,  however,  the  blue  colour 
is  masked  by  the  red  colour  of  the  ferric  thiocyan- 
ate, and  the  solution  is  then  shaken  again  after 
the  addition  of  sodium  hydroxide  or  carbonate  to 
destroy  the  ferric  salt,  when  the  blue  colour  of  the 
cobalt  salt  becomes  apparent. 

In  using  this  test  for  the  estimation  of  cobalt 
in  samples  of  pyrolusite  containing  2  %  or  more 
of  iron  oxide,  it  was  found  that,  unless  a  certain 
concentration  of  ammonium  thiocyanate  was 
maintained  throughout,  the  cobalt  either  was  not 
extracted  by  the  amyl  alcohol,  or  else,  after  extrac- 
tion along  with  the  iron,  the  addition  of  sodium 
carbonate,  and  consequent  reduction  in  the 
concentration  of  the  ammonium  thiocyanate, 
caused  part  of  the  cobalt  to  be  re-extracted  into 
the  aqueous  solution. 

On  making  further  experiments  it  was  found 
that  the  minimum  concentration  of  ammonium 
thiocyTanate  necessary  for  complete  extraction  of 
the  cobalt  was  25%,  and  in  all  succeeding  tests  a 
concentration  of  30%  was  maintained,  two  extrac- 
tions from  a  solution  of  this  strength  removing 
practically  all  the  cobalt.  In  making  comparative 
tests,  a  known  amount  of  cobalt  was  added  to  a 
solution  containing  about  the  same  quantities  of 
iron  and  manganese  as  were  present  in  the  solution 
under  examination,  and  the  extractions  were  made 
under  the  same  conditions,  the  matching  being 
carried  out  in  Nessler  cylinders,  in  a  volume  of 
50  c.c.  It  was  found  impossible  to  filter  the  amyl 
alcohol  extract  through  paper  before  matching, 
owing  to  absorption  of  the  coloured  salt  by  the 
paper,  the  first  few  c.cs.  coming  through  almost 


274 


KPBBLL— COAGULATION  OJ   IHK  LATEX  05  1IKVKA  BRASILIENSIS.        [itawUXB.iaiT. 


colourless.     As  the  sep 

long  standing,  always  held  in  suspension  suili< 

feme  hydroxide  to  i'  oder  the  i  of 

difficult    to    match    correctly,    sodium    c&rtx 

was  discarded  ;.s  a  reageni  for  removing  the  iron, 

and    sodium    pyrophosphate,    recoi  by 

Kiiiiiijii  lor  supj bag  ferric   iron   (see  this  J., 

1911,  I  171),  was  substituted.     With  this  al 

the    difficulty    entirely    disappeared,    the    ferric 

pyrophosphate  formed  dissolving  in  the  excess  of 

Hum  pyrophosphate.  In  fact,  except  in  cases 
whei ■  tni  amount  of  wi.in_.nu  .  ;.  .  |  formed 
too  much  precipitate  with  pyrophosphal  to  •  1 1 .•  i k . ■ 
extraction  po  a  or  so  "f  sodium 

pyrophosphate    added     to    the    solution    be) 
extraction,  entirely    prevented    the    iron    reacting 

with   the  thiocyanate,   and   the   alt    could    be 

extracted  directly,   the  test    thus  taking   on] 
\ ery  short  t ime  t<>  carry  out . 

in.6tib.er  advantage  oi  sodium  pyrophosphate 
is  that  it  ensures  a  verj  uniform  colour  being 
obtained.  In  the  earlier  experimi  at 
ing  colours  wen  obtained  according  to  the  a<  iditj 
or  the  alkalinity  of  the  solution  from  which  tie- 
cobalt  was  extracted.  The  control  teste  also 
when  kept  for  some  tame  for  the  purpose  of 
comparison  with  future  tests,  became  slightly 
acid,  and  changed  from  light  blue  to  violet  blue. 
When  kept  over  a  little  soha  sodium  pyrophosphate, 
how<  control  solution   retains  its   colour 

unchanged  in  tint  and  density  for  many  months. 
The  quantity  of  substance  taken  was  usually 
arranged  to  give  a  coloration  no  ling  that 

duced  by  0-5  mgrm.  of  cobalt,  as  this  quantity 
gives  a  sufficiently  deep  coloration  for  matching. 
\  far  smaller  amount  of  cobalt  may  1..-  matched, 
the  colour  brim:  visible  when  only  (I  02  mgrm.  of 
cobalt   is  present . 

This  investigation  was  carried  out  in  the  \naly- 
tical  Laboratory  ol  Messrs.  Hoots  Pure  Drugt  ".. 
Ltd.,  to  whom  my  t  hanks  are  due. 


Communications. 


PRELIMINARY    NOTE    ON    THE    NATURAL 
CO  kGl  LATION     OF     THE     LATES     OB 

lll'\  I 'A    Hit  \sl  1.1  ENSI.S. 

BY    1..    r.    C  SMI'UKI.I,.    B.SC.    F.I.C. 

(1)  In  1913,  Whitby*  advanced  the  hypothesis 
that  aciee  are  responsible  for  the  eliangee 

that  take  place  in  the  latex  of  cultivated   //' 
bfamlienaia    namely,    a    coagulating    enzyme,    an 
oxidase,  anaerobic  putrefaction,  and  aerobic  putre- 
faction. 

Lathe  present  paper  v,  i  only  with 

die  coagulating  enzyme.  Whitby's  conclu  ion 
that  spontaneous  coagulation  of  latex  is  probably 
due  to  a  coagulating  enzyme  was  founded  on 
observations  which  showed  that  heating  previ 
such  coagulation.  The  present  authoi  has  carried 
out  a  seiies  of  investigations  on  this  subject,  and 
is  able  to  support    Whitby's  theory.     Hi    has,  in 

addition,  determined  to  so) stent   the  nature 

of  the  i  n/.\  me  in  question. 

The  natural  coagulation  of  lates  bears  a  super- 
ficial resemblance  to  the  dotting  ol  blood.  It  is 
known  t  hat  '  lood  contains  a  <  oagulating  enzj  mo — 
thrombin  m  fibrin  ferment,  and  that  lime  salts, 
..>/..  raikinm  chloride,  exert  a  particularly  favour- 
able int'  a  the  rapidit)  with  which 
■  1.  >t  t  i n_'  of  I  i!i ii  k1  talci  -  place.  On  the  otj 
if  blood  b<  collected  In  a  solution  of  alkali  oxalate 
it  does  not  clot,  owing  t"  the  preripi  the 
calcium  as  oxalate.     kgain,thepi               [calcium 
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salts  plays  some  part   in  the  coagulation  of  milk. 
iinin. 
Coagulating  enzymes  (the  photo-chymasea 

known  to  occur  in  certain  plant  s,  and  bo 1 1 1 

known  to  require  the  presem  e  of  calcium 
for  their  action. 

In  viev,  of  all  these  considerations  it  was  appar- 
ent that  a  study  of  the  Influence  of  calcium  Baits 
on  flie  natural  coagulation  "i    Beveo   lates  might 
throw  -one'  fight   on  the   nature  of  the  enzyme 
present. 
Two  -'  ts  of  .  speriments  were  carried  out — 
li  (»u  the  influence  of  the  addition  of  cal 
chloride  ;     and 

On  the   influence  of    the  addition    of    pre- 

I  ants   of   calcium. 

i  'alcium  chloride,     tnthefirsl  experiment, various 

amounts  of  a  10%  solution  of  calcium  chloride 
were  added  to  equal  quantities  (1  litre)  of  normal 
lates  containing  30     35%  drj    rubber.     Without. 

nun  chloride  solution  and  with  1  c.c.  small cl 
formed   in  three  hours.     With   5,    10,   or  'J.* 
clotting  occurred  within  half  an  hour. 

Further  experiments  were  then  carried  out   in 
order  to  compan    the  action  of  barium  chloride 
and    calcium    chloride.     These    substances 
added  in  the  form  of  1%  solutions.     When  I 
or  5  c.c.  of  calcium  chlo  lution  was  added 

to  one  litre  of  latex,  do  effect  was  observed  within 
3  hours.  With  10  c.c.  small  clots  formed  in 
L'O  minute-,  with  L'a  c.c.  coagulation  started  in 
10. minutes,  and  50  c.c.  caused  coagulation  to  si 
immediately.  Addition  of  1.  .">.  Hi.  or  25  C.C  ot 
1%  barium  chloride  solution  to  the  lates  produi  ed 
no  effect  within  li  hours:  when  50  c.c.  was 
added,  the  latex  started  coagulating  in  10  minutes. 

In  the  next  experiment .  the  effects  of  mang 
sulphate,      calcium      chloride.      and      magnesium 
sulphate    wire   compared.       II.      addition   of   li 
5  to  50  c.c.  of  1  %  manganese  sulphate  solution  to 
1  litre  of  latex  produced  no  effect  :    100  c.c.  pro- 
duced coagulation  within  one  hour.*     Quant n 
of  1"..  magnesium  sulphate  from  5  to  100  c.c.  had 
no  i  Sect  on  1  litre  of  latex,  neither  was  any  efl 
produced  by  2  or  5  c.c.  of   I  "..  calcium  chloride 
solution,  but  10  c.c.  produced  coagulation  within 
one  hour  and   25  i  .■■.  produced  coagulation  i 
rapidly. 

Further  experiments  were  then  carried  out  with 
the   object  of  ascertaining  the  smallest    amount 
ilcium  chloride  which  will  produce  a  marked 
effect  in  hastening  natural  coagulation. 

Tin-  various  sets  of  experiments  were  carried 
out  on  different  days  with  one  litre  ol  latex  from 
the  same  trees,  in  the  first  experiment  5  c.c.  ol 
1%    solution    produced    a   marked    effeel    within 

hour,  and  10  <■.'•.  within  J  hour;  with  25  c.c 
the  latex  was  thickly  clotted  in  m  minutes,  and 
with  50  c.c.  the  majority  coagulated  in  10  minutes, 
whilst  with  100  >-.r.  a  solid  coagulum  formi 
10  minutes,  in  the  second  experiment,  r>,  10, 
and  16  c.c.  produced  no  visible  effect  s after  1  hour ; 
with  20  r.r.  the  hit.  \  stai  ted  coagulating  in  1  I 
and  with  30  c.c.  in  i  hour.  In  the!  bird  experiment 
no  effect  was  produced  by  5  c.c.  within  1 J  hours  ; 
with  10  f.f.  the  latex  commenced  to  coagulate  in 
l !  hours,  and  with  26  cc.  within  10  minutes.  In  the 
fourth  experiment,  no  visibli  '        Iby 

"i  or  Hi  c.c.  in  three  hours;    with   1">  r.r.  an  el 
was  observable  within  1 1  hours,  and  with  l'o  i  .c. 

within  1  hour.  In  the  fifth  series,  6  and  7  .'■ 
had  no  effect  :  1"  c.c.  produced  e  marked  i 
within  2  hours,  and   15  C.C.  within  1  hour. 

The  i-ii,  it    of   adding   neutral,   or  faintlj 
potassium  oxalate  was  then   ascertained,  a   I 
solution  of  this  salt    being  added  to  one  litri    ■ 

normal  latex   over  a   -eric-  ot   da)  In   •   i    b 

*  tin    coagulating  effed  In  iim  chlorld 
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the  clots  of  rubber  were  weighed  after  18  hours, 
the  weights  being  given  in  grammes  of  dry  rubber. 


Potassium 

Weight  in  grms.  "t"  rubber  coagulated 
after  18  hours. 

\  ■  ■  ■ 

oxalate 

solution. 

c.c. 

A. 

B. 

C. 

D. 

E. 

morn- 
ing. 

0 
5 
10 
20 
25 
30 
50 
100 

280 
185 

10 

20 

7(1 

350 

200 
40 
30 

30 

300          400 

21  III           3211 
1  51 1           1 80 

so 

0          110 
—         100 

360 

280 

200 

110 
170 

100 
230 

14 

28 

0 

5%  sodium 
fluoride 
solution 

Weight  in  grms.  of  rubber  coagulated 
after  18  hours. 

added, 
c.c. 

k.                  B. 

C. 

D. 

0 

5 

10 

25 

:,n 

100 

200 

;u,i 

370 

lin 

0 

0 

310 

170 

130 

15 

(nil 
200 

0 

il 
ii 

310 

230 

1  1 

28 

o 

In  all  these  cases  it  is  apparent  that  neutral 
potassium  oxalate  has  a  considerable  inhibiting 
effect  on  the  natural  coagulation  of  Hevea  latex. 
In  order  to  confirm  this  conclusion,  experiments 
were  made  with  another  precipitant  of  calcium, 
namely,  sodium  fluoride.  This  substance  was 
added  in  the  form  of  an  approximately  5%  solu- 
tion, the  reaction  of  which  was  rendered  neutral 
or  faintly  acid  with  hydrofluoric  acid.  The  results 
obtained  are  given  in  the  following  table,  one 
litre  of  latex  being  used  in  each  case  : — 


These  experiments  show  that  an  amount  of 
sodium  fluoride  equivalent  to  from  0125  to  0-250  % 
of  the  latex  is  capable  of  almost  totally  inhibiting 
spontaneous  coagulation  for  18  hours  after  tapping. 

Sodium  sulphate  was  found  to  have  a  slight 
inhibiting  effe  ! . 

It  is  to  be  noted  that  latex  when  rendered 
alkaline  with  the  hydroxides  of  sodium,  potassium, 
or  barium  did  not  coagulate  at  all.  It  is  therefore 
probable  that  the  coagulating  enzyme  of  //<  vea 
latex  requires  an  acid  medium  for  its  action.  It 
was  for  this  reason  that  particular  care  was  taken 
to  ensure  that  the  solutions  of  sodium  fluoride 
and  potassium  oxalate  were  not  alkaline  in  re- 
action. Had  this  not  been  the  case,  (he  retarding 
action  of  the  salts  iu  question  on  the  natural  coagu- 
lation of  the  latex  might  fairly  be  assumed  to  bo 
due  to  their  alkalinity  rather  than  to  their  calcium- 
precipitating  properties. 

Conclusions. 

The  natural  clotting  of  llcvin  latex  is  aided  by 
the  addition  of  calcium  chloride. 

So  far.  salts  of  othei  metals  have  not  been  found 
to  produce  an  equal  effect.  This  natural  clotting 
is,  on  the  oilier  hand,  retarded  or  inhibited  by  : — 
(1)  Heating;  (2)  addition  of  neutral  or  faintly 
acid  solutions  of  precipitant*  of  calcium,  namely, 
potassium  oxalate  and  sodium  fluoride  ;  (3) 
rendering  the  latex  alkaline  in  reaction  :  (4) 
formalin. 


In  the  case  of  (4)  it  may  be  noted  that  the 
phenomena  are  somewhat  complicated  by  the 
fact  that  by  the  prolonged  action  ol  formalin  on 
latex,  a  peculiar  condition  of  the  latex  is  produced. 
It  retains  its  superficial  appearance  but  is  in 
reality  a  suspension  of  flakes  of  coagulated  rubber 
in  a  clear  serum,  the  Brownian  movement  of  the 
particles  having  ceased.  The  factors  concerned 
in  the  "  natural  "  coagulation  of  latex  are,  like 
those  concerned  in  the  coagulation  of  blood,  some- 
what complex.  In  the  latter  case  it  is  not  yet 
clear  how  the  coagulation  is  effected'. 

Nolf  has  stated  that  it  consists  in  t lie  interaction 
of  three  colloidal  proteins,  thrombogen,  tlirom- 
bozyme,  and  fibrinogen,  iu  the  presence  of  calcium 
salts. 

According  to  Morawitz,  the  thrombogen  in  the 
circulating  blood  is  converted  by  a  tlvrombokinase, 
which  is  piesent  in  the  tissues,  into  prothrombase 
which  is  changed  by  the  action  of  calcium  ions 
into  the  active  form  of  the  coagulating  enzyme 
thrombase. 

According  to  Pekelharing,  thrombin  is  the 
calcium  compound  of  prothrombin,  the  nucleo- 
protein  which  occurs  in  blood-plasma. 

In  view  of  the  uncertainty  as  to  the  mechanism 
of  the  coagulation  of  blood  it  is  not  proposed  here 
to  offer  explanations  as  to  the  mechanism  of  the 
coagulation  of  latex.  From  the  evidence  obtained, 
however,  it  is  fair  to  assume  that  : — 

(1)  The  natural  coagulation  of  latex  depends 
upon  the  action  of  an  enzyme. 

(2)  The  action  of  this; enzyme  is  encouraged 
by  the  presence  of  calcium  ions. 

(3)  The  enzyme  does  not  act  in  an  alkaline 
medium,  and 

(4)  according  to  Whitby  the  coagulation  can 
take  place  in  the  absence  of  air. 

Speculations  as  to  the  reason  why  latex  does  not 
coagulate  in  the  latex  vessels  of  the  tree  under 
normal  conditions  would  no  doubt  prove  as 
interesting  as  similar  speculations  as  to  the  non- 
coagulation  of  blood  in  the  blood  vessels  of  the 
body. 

It  has  frequently  been  stated  by  various  investi- 
gators that  latex  as  it  emerges  from  the  latex - 
vessels  is  alkaline  in  reaction,  afterwards  becomine; 
acid  on  exposure  to  air.  It  is  possible  that  the 
coagulating  enzyme  is  enabled  to  act  only  on  the 
development  of  this  acidity. 

In  the  experiments  quoted  above,  the  addition 
of  a  given  amount  of  calcium  chloride  to  a  given 
amount  of  latex  on  one  day  did  not  produce  the 
same  effect  as  an  equal  amount  of  calcium  chloride 
on  the  same  amount  of  latex  on  another  day.  The 
same  remark  applies  to  the  action  of  potassium 
oxalate  and  of  sodium  fluoride. 

This  difference  is  probably  due  not  to  the  fact 
that  the  latices  oh  the  2  days  contained  different 
amounts  of  enzyme,  but  rather  to  the  fact  that  lie 
latices  had  been  examined  at  different  times  after 
collection.  The  aetion  of  the  enzyme  had  already 
proceeded  to  a  greater  extent,  in  one  case  than  in 
the  other. 

It  is  to  be  noted  that  latex  contains  a  carbo- 
hydrate, {-metbylinosite. 

Many  enzymes  appear  to  be  combinations  of 
protein  and  carbohydrate,  and  it  is  possible  that 
(-methylinosit e  may  prove  to  bo  part  of  the 
enzyme  of  Hevea  latex.   . 

Serum  from  pure  latex  contains  up   to    1 
solid  matter. 

This  work  is  being  continued,  but.  it  is  thought 
that  the  results  already  obtained  are  of  sufficient 
interest  to  justify  the  publication  of  this  prelimin- 
ary note. 

The  thanks  of  the  author  are  due  to  Mesa 
C.  Browning  and  < '.  T.  Symons  of  the    Gov< 
ment  Analysts'  Department,  Ceylon*  forsuggestions 
and  assistance. 
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STKAM    I»ISTlI.I.ATl(i\. 
by.    P.   .1.   TROMP. 

Iri  a  eries  of  experiment's  in  which  the  author 
had  i<>  distil  laxge  am. .mils  of  aniline  in  the 
laboratory  he  was  led  to  devise  a  condensing 
apparatus  which  considerably  shortened  the  time 
usually  tak.'ii  for  such   distillations. 


The  liquor  which  is  to  be  distilled  i-  contained  in 
the  vessel,  A.  Steam  enters  at  B,  passes  out  at 
0,  and  is  led  by  means  of  1>  below  tne  surface  ol 
some  water  in  E.  The  water  in  E  is  cooled  by 
means  of  a  cooling  coil.  As  the  liquor  collects  ill 
E,  it  may  be  si]. lion,, |  off.  Once  the  air  has 
escaped  from  A,  there  appears  t..  be  practically 
no  limit  to  the  rate  at  which  the  steam  can  be 
passed.  Condensation  is  complete  so  long  as  the 
liquor  in  E  is  below  the  boiling  point.  It  is 
possible  to  heat  the  liquid  in  the  cooling  roil  to 
above  80    ('.  and  still  have  efficient  condensation. 

If  a  number  of  vessels  similar  to  K  were  -onnected 
in  series  by  means  of  siphons  and  cooling  .oils. 
the  apparatus  wool, I  serve  a-  a  rapid  and  efficient 
condenser,  and  would  he  very  suitable  on  the 
large  scale  for  utilising  tin-  heat  from  t  he  condensed 
vapours. 


Faraday  Society. 


THK    TRAINING    AND    UillllC    OF 
•  INIMICAL    ENGINEER. 


THE 


\  genera]  discussion  on  the  above  subject  was 
held  at  the  Faradaj  Society  on  March  6th. 

The  President  of  the  Society,  Sir  Robert 
H  MM'iKt.D,  in  opening  the  discussion,  said  that 
each  important  branch  of  industry  demanded  its 
own  special  type  of  chemist,  and  no  course  oi 
training  could  cover  all  the  requisite  ground  j 
thus  a  chemist  suitable  for  the  chemical  industry 
would  probably  not  -Inn.'  a-  a  chemist  in  the 
industry  of  ferrous  metallurgy,  for  fin-  ferrous 
metallurgist  had  to  deal  w  i1  h  a  large  ran-,-  of  high 
temperatures,  up  to  and  excei  3000    c.   in 

addition  to  the  much  lower  "  treatment  tempera- 
••iii.I  those  nsed  in  tempering  work.  It 
would  be  advisable  if  somewhat  early  in  his  train- 
ing the  student  could  mon  or  le  •  branch  to  a 
in]  study  of  the  line  ol  work  with  which  he 
experts  later  to  be  associated.  II.-  felt  that,  in 
■">"  respects,  a  chemist  of  the  lir-t  rank  was 
born  and  not  made.  It  was  most  desirable  that, 
increased  facilities  should  bo  given  to  training 
chemists  to  meet  those  conditions  which  would  arise 
after  t  he  war. 

Su  Robert  then  alluded  to  the  benefits  which 
the  world   had   derived   from   the  discovet 


British  chemists,  an.;  el-.,  referred  to  the  State 
organisation  of  scientific  research,  expressing  the 
hope  that  the  efforts  of  the  Advisory  Council 
would  bear  ;;,,o.l  fruit.  11,-  mentioned  thai  in 
l'.M  I  t  her,-  w  ere  60  agricultural  colleges  in  America, 
with  an  annual  in,  ome  of  £7,000,000,  and  in- 
structing 00,000  students,  and  al-o  that  the 
Bureau  of  Standards  expended  annually  about 
CI  L'."..lMin   ,m    research   work, 

sir  Robert  concluded  with  an  appeal  for  support 
forth,-  Ramsaj  Memorial  Fund,  one  of  the  objects 
of  which  was  to  establish  a  laboratory  for  dealing- 
wit  h   engineering  i  hemistry. 

In   the   course   Of    his   introductory   address,    sir 

George  Hkii.dy  pointed  out  the  danger  that  the 
present     war    conditions    might     encourage    the 

development  of  unbalanced  proposals  for  the 
training  of  the  future  leaders  and  workers  in 
industry,  and  that  it  was  desirable  to  make  the 
general  relation  of  chemical  engineering  to  in- 
dustrial chemistry  as  a  whole  more  clear,  lb- 
had  always  considered  chemical  engineering  to 
have  as  it s  function  the  design  and  construction  ol 
apparatus    required    for    carrying    oul    chemical 

processes  on  a  manufacturing  scale.  In  the 
future   the    control    of    processes    in    the    factor] 

must  pas-  more  and  more  into  the  hands  of  trained 

chemists,  but  no  amount  of  purely  scientific 
training  would  produce  the  right  type  ol  man  for 
this  purpose.  A  man  might  easily  be  over- 
trained if  left  too  long  amidst  purely  academical 
surroundings.  Laboratory  training  tended  to 
produce  a  narrow  individualism  which  might  be 
a  serious  disqualification  for  the  work  of  the 
factory.  He  strongly  recommended  a  certain 
amount  of  engineering  training  in  the  education  of 
the  industrial  chemist    in  the  majority    of  cases; 

the  head-  of  the  engineering  department  could 
selei  t  from  the  chemical  students  those  who 
showed    special   mechanical   aptitude,   and    these 

could  then  be  given  furl  her  training  in  engineering. 
The  training  of  the  industrial  chemist  should 
consist  of  a  sound  and  practical  three  years'  course 
in  chemistry  and  chemical  physics,  at  the  end  <>i 
which  the  student  should  be  advised  in  what 
direction  to  specialise;  average  students  with  no 
Special  benl  should  complete  their  four  years' 
course  by  general  advanced  studies,  but  those 
fitted  to  become  chemical  engineers,  research 
chemists,  and  specialists  in  other  branches  should 
devote  one  or  two  years  to  higher  post -gradual , 
stud]  . 
To    fulfil    his    proper    function--    the    chemical 

engineer  mu.-t  have  a  -real   deal  of  knowledge  and 

experience  quite  outside  the  rang,-  of  the  ordinarj 

engineer,  and  must  know  from  within  the  chemist's 

as  well  as  I  be  engineer's  point   of  \  lew.      Sin.  e  the 

chemist's  \iews  of  matter  and  energy  were  much 
further  removed  from  every-day  notions  and  con 
ceptioiis  than  are  those  of  the  engineer,  it  was 
wiser  first  to  imbue  the  mind  of  the  future  chemii  a  I 
engineer  thoroughly  with  the  chemical  point  ol 
\  i.-w  . 

Prof.  P.  I ..  DONNAN,  in  the  c  oui'sc  of  a  paper  on 
"  The  Training  of  the  (  hemical  Student  for  work 
in  the  Factory,"  said  that  there  were  three  broad 
lines  upon  Which  to  train  a  mill  for  future  work 
in  connection  with  chemical  pro.  esses  in  the 
factory,  viz.,  ( 1 )  t  borough  and  extensive  chemical 
training,  with  a  certain  amount  of  training  in 
engineering;  (2)  a  prettj  extensive  training  in 
both  chemistry  and  engineering;  (3)  a  further 
study  of  chemistry  for  those  who  have  received 
or  are  receiving  a  thorough  training  in  engi ring. 

Mel  bo.  1   I  1  I  pro.  Ill,  es  t  be  chemist    (research  ill  em  i- I 

method   (2)  the  engineer-chemist,  and  method 
the     chemical     engineer.     The     research     chemisl 
should   possess  a   good   knowledge  of  physics  and 
physical  chemistry  with  som.-  idea  of  engineering 
science.     Engineer-chemists,   who  are  required  in 
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very  large  numbers,  must  receive  a  very  consider- 
able amount  of  engineering  training,  and  should 
possess  sound  "  horse  "  sense,  cool  quick  judgment, 
power  to  control  workmen,  and  courage  in  the 
face  of  danger.  The  training  of  both  these  types 
must  include  research,  which,  in  the  case  of  the 
engineer-chemist,  should  take  the  form  of  an 
investigation  of  the  conditions  which  determine 
how  a  given  chemical  process  can  best  be  carried 
out  on  a  technical  scale.  The  essential  for  men 
of  class  (3)  is  that  they  are  thoroughly  trained 
engineers.  In  chemical  engineering  there  lies  the 
greatest  and  most  lucrative  field  of  development 
for  engineering  science,  and  schools  of  chemical 
engineering  should  be  founded  without  delay. 

Mr.  W.  R.  Cooper,  in  "A  Plea  for  the  For- 
gotten Factor  in  Chemical  Training,"  urged  that 
the  financial  side  of  chemistry  should  not  be 
neglected  during  the  training  of  the  chemical 
student.  He  should  appreciate  the  fact  that 
manufacturing  cost  is  only  a  part  of  the  total,  and 
that  the  cost  of  selling,  depreciation  of  plant,  etc., 
must  be  considered.  Further,  costs  must  be 
divided  into  "  overhead  "  and  running  costs.  The 
commercial  efficiency  of  plant  is  also  of  import- 
ance ;  for  instance,  it  may  be  worth  while  to 
to  have  a  lower  technical  efficiency  if  this  increases 
the  utility  factor,  e.g.,  the  ratio  of  the  quantity 
of  material  actually  produced  in  a  given  time  in  a 
discontinuous  process  to  the  quantity  produced 
if  the  plant  were  working  continuously  under  the 
best  conditions.  The  speed  of  reaction  is  another 
point  to  be  considered.  He  suggested  that  three 
months  might  be  devoted  to  this  part  of  the 
subject  at  the  conclusion  of  the  technical  course. 

Mr.  Charles  R.  Darling  read  a  paper  on  "  The 
Training  of  the  Works  Chemist  in  Physics,"  in 
which  he  described  the  course  of  instruction  in 
physics  at  the  City  and  Guilds  Technical  College, 
Finsbury,  in  which  students  receive  a  training  to 
fit  them  to  enter  works  as  chemists.  He  said  that 
physico-chemical  subjects,  such  as  electro- 
chemistry,  osmotic  pressure,  etc.,  are  dealt  with 
in  the  Chemical  Department,  either  following  or 
parallel  with  instruction  in  sound,  light,  heat,  ami 
electricity  in  the  Applied  Physics  Department. 
During  the  three  years'  course  the  student  received 
about  120  lectures  in  purely  physical  subjects,  and 
spent  about  200  hours  in  the  Laboratories.  Instruc- 
tion in  light  includes  a  description  of,  and  practical 
work  with,  the  optical  instruments  used  in  in- 
dustries, whilst  the  course  on  heat  includes  fuels, 
electrical  heat  production,  fusion,  pyrometry, 
heat  insulation,  etc. 

Mr.  J.  W.  Hinchley,  describing  "  The  Work  of 
the  Imperial  College  in  the  Training  of  Chemical 
Engineers,"  said  that  the  Department  of  Chemical 
Technology  was  inaugurated  in  1912.  The 
students  here  obtain  practical  acquaintance  with 
experimental  units  of  filter-presses,  reaction 
fcowers,  stills,  grinding  mills,  etc..  they  make 
original  designs  of  simple  plant  for  a  given  output 
of  product,  and  finally  study  the  p'rocess  on  a 
suitable  scale.  They  design  the  plant,  prepare 
specifications  and  estimates,  and  determine  the 
ciist  of  production,  and  also  devise  a  system  of 
factory  records  for  controlling  the  plant  and  plan 
a   factory  for  the  manufacture. 

Sir  Abthuh  I  >r<  kii  am  thought  thai,  the  engineer 
chemist  should  not  try  to  go  too  deeply"  into 
engineering,  but  should  "simply  be  able  to  think  as 
an  engineer  and  appreciate  engineering  problems. 
He  agreed  thai}  tie-  chemical  engineer,  I  he  engineer 
wIki  could  think  as  a  chemist,  was  essential.  He 
emphasised  the  value  of  practical  training,  and 
said  that  it  was  neces  arj  to  introduce  the  practical 
work  of  the  factory  into  (he  college,  where  if 
should  betaughl  by  practical  men.     The  questions 


of  fuel  economy  and  fuel  utilisation  were  of  the 
highest  importance,  and  must  always  be  kept  in 
view  by  the  engineer-chemist  and  the  chemical 
engineer. 

Prof.  A.  K.  Huntington  agreed  with  .Mr. 
Cooper  as  to  the  necessity  of  teaching  the  student 
to  think  of  a  problem  from  a  financial  point  of 
view.  It  must  be  borne  in  mind  that  because  a 
process  cannot  be  economically  worked  to-day,  it 
dirl  not  follow  that  it  would  not  pay  a  year  or  two 
hence,  since  knowledge  was  increasing  at  such  a 
vast  rate.  He  mentioned  that  the  Haber  am- 
monia process  could  be  worked  at  a  pressure  of 
200  atmospheres,  which  would  have  been  impossible 
a  few  years  ago.  Referring  to  the  deficient 
nature  of  the  technical  education  in  this  country, 
he  attributed  it  to  the  fact  that  the  student  came 
to  college  altogether  inadequately  equipped  in 
mathematics.  He  thought  the  scientific  man  was 
rather  to  blame  for  the  antagonism  which  had 
existed  between  scientific  and  practical  men  in  the 
past.  The  theories  of  the  scientific  man  did  not 
always  work  out  in  practice,  owing  to  the  fact 
that  he  did  not  get  into  touch  with  practical  work, 
and  was  therefore  apt  to  overlook  certain 
important,  factors  in  a  problem. 

Mr.  A.  r.  M.  Fleming  expressed  it  as  his  opinion 
that  engineering  experience,  which  was  necessary 
to  every  chemist,  should  partly  be  obtained  in 
the  works.  In  that  way  the  chemist  would  get 
to  understand  men,  and  that  might  do  away  with 
the  inherent  antipathy  to  the  chemist  which 
existed  in  many  English  works.  It  was  essential 
for  every  chemist  to  get  into  early  touch  with  the 
works,  so  as  to  get  some  grip  of  manufacturing 
processes.  He  was  trying  a  scheme  in  which  his 
chemists  were  put  for  a  year  into  the  shops  before 
they  came  into  the  laboratory.  He  was  of  the 
opinion  that  post-graduate  courses  might  with 
great  advantage  be  spent  in  the  works.  Finally, 
he  urged  the  necessity  of  employers  using  every 
means  to  attract  to  engineering  and  chemistry  the 
best  brains  in  the  country. 

Dr.  W.  Rosenii  UN  said  that  in  training  student,"} 
it  was  necessary  to  encourage  breadth  of  view. 
A  man  trained  solely  as  a  chemist  or  solely  as  an 
engineer  tended  to  lack  that  breadth  of  view,  and 
probably  much  better  results  would  be  obtained 
by  a  course  of  training  as  outlined  by  Prof. 
Donnan.  The  antagonism  between  theory  and 
practice,  alluded  to  by  Prof.  Huntington,  arose 
from  the  complexity  of  industrial  problems.  In 
the  laboratory  the  conditions  of  a  problem  could 
be  simplified  to  a  large  extent  by  isolating  the 
factors,  but-  in  a  works  the  problems  had  to^,be 
dealt  with  by  methods  of  approximation  and 
frequently  by  insight,  which  could  only  be  acquired 
by  those  possessing  the  necessary  breadth  of  view 
and  reasoning  power.  His  own  experience  was 
that  the  most  useful  man  for  elucidating  practical 
problems  was  one  who  had  changed  his  opinions 
half  way.  or  better,  one  who  had  been  trained  in 
one  direction,  and  had  been  later  impelled  to  i 
up  another  line  of  study.  A  man  expert  in  one 
subject  and  in  nothing  els,,  was  always  liable  tojbe 
in  trouble  when  he  got  out  of  his  own  groove. 

Dr.  R.  Robertson  said  that  the  necessifv  for 
engineer-chemists  had  been  brought  home  to  them 
by  recent  events.  A  course  of  engineering  should 
be  introduced  into  the  training  of  every  chemisfc 
because,  apart  from  the  fact  that  it  would  lie  of 
direct  benefit  to  the  student,  it  might  enable  the 
professor  to  differentiate  between  students  lifted 
for  purely  research  work  and  those  adapted  to 
applied  science,  lie  agreed  with  what  had  been 
said  as  to  the  value  of  contact  with  the  reality  of 
works  practice,  ami  mentioned  that  in  the  nitro- 
glycerin works  at  which  he  bad  been  engaged, 
chemists  who  were  to  take  charj     ol  a  j -had 
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to'go  into  the  work-  and  perform  the  duty  of 
10f  the  men  attached  to  that  process.  Post- 
graduate  students  might  I"-  set  a  practical  problem 
not  necessarily  a  novel  one— bul  a  specific 
ilem  to  solve  with  certain  facilities  and  in  bis 
own  way.  A  man  who  had  shown  himself  capable 
of  tackling  such  a  problem  would  be  eery  useful 
in  a  chemical  works. 

Mr.  \V.  Macnab  thought  that  the  teaching 
institutions  were  i"  some  extent  to  blame  lor  the 
lack  of  engineering  chemists  in  this  country.  It 
mas  true  that  some  chemists  received  verj  small 
salaries,  but  tii'\  were  often  not  worth  more. 
The  chemist  now  had  ample  opportunity  oil  show- 
ing his  value,  and  engineering  Graining  must  take 
apart  in  his  education.  The  exchange  of  wews 
which  was  now  taking  place  between  manu- 
facturers would   i i  the  greatest   benefit   to  the 

nation   at    la.  B 

Prof.  B,  G.  Cokes  thought  that  the  scheme  ol 
pitting  students  to  solve  problems  in  the  works 
would  to  a  Large  extent  overcome  the  difficulty  in 
placing  young  engineers  in  suitable  positions.  He 
agreed  that  chemists  should  receive  some  training 
in. engineering,  but  considered  that  it  should  be  a 

training  ..1    a    special   kind.    BO  a-    not    to  deal    with 

Bubjects  which  would  be  oi   no  ultimate  value  to 
the  stud. 'id. 

The  President,  speaking  of  competition,  -aid 
that  it  was  the  life-blood  of  trade,  and  we  did  not 
fear  fair  competition  of  the  type  we  looked  for 
from  America;  the  type  which  was  difficult  to 
meet  was  the  so-called  peaceful  penetration 
system  of  Germany. 

'  Lieut.  Greenwood  .-aid  that  it  wa-  lamentable 
that  in  main-  chemical  works  the  design  and 
erection  of  the  factors  was  entrusted  entirely  to 
the  engineer,  with  the  result  that  the  chemist 
often  took  little  interest  in  th.  matter  afterwards. 
The  remedy  was  to  be  Bought  in  our  .durational 
system,  and  students  who  intended  to  go  into 
industrial  work  should  receive  a  training  in 
applied  physics  and  engineering.  Great  promi- 
nence should  also  i..-  given  t..  phi  mical 
subjectsrsince  the  modern  process  tended  more  to 

involve  physical    met  hod-   for    its   control    and    leSS 
to   depend    on    anah  -i-. 

Mr.  c.  s.  Garland  agreed  as  to  th.-  value  for 

mists  of  some  training   in  engineering.       The 

chemist    must    be   induced   to  take   np   the   most 

important    chemical    work    in   this   country,    viz., 

manufact 

Dr.  E.  h-  Armstrong  said  that  hi-  experience 
had  been  that  there  had  been  no  difficultj  in 
getting  men  of  the  t  ype  dea  ribod  by  Prof.  Donnan 
;1<  ,ii-t's.     lie   agreed    that    research 

(jnemists  were  of  ■_  <•  h- 

•  institutions  must    he  to  produce  well-trained 

chemists  first  of  all:    at  a  latel  training 

could  select   those  with  mechanical 

aptitude   and   those   suitable   for   research    work. 

with  a  vi.-w  to  suggesting  specialisation.     It  would 

a|„  ,  if  tin-  l'liiv.-r-i'  i.'-  w.-r.- 

to  g  loser  touch  with  industry  by  inducing 

manufacturers  to  become  members  of  their 
academic  councils.     1 

with  its  commercial  and  other  problems,  boob  lost 
i,  u  it !,  b.  i.n. .-.  and  must  depend  \  ■ 

:.,i-i  -.     Indus*  pies  h  I-1   i n  ie\  oh'i  ioi 

hymen  who  had  specialised  in  certain  branches  of 
goi  .  i     a-    the     phase     rule     and    colloid 

chemistry.     11.-  believed  that  it  a  hundn 
,.|,,  .  in  industry  were  asked  what  was 

tht-ir  deficien  ■>  as  the  result  ■•!  their  training,  they 

Id  agi 'ha'  ii  w a-  a  la.  k  of  creator  know  ; 

misery.     !!>■  mentioned   that    of  the  three 
reallv  great  achievements  of  industrial  chemistry 
i.'..ni  years,  viz.,  synthetic  ammonia,  artificial 
-dk.  and   fat    hardening,   th-  two  last    had    : 

out  entirely  i"  'hi-  country,  although  fat 


hardening  had  actually  been  discovered  by  i 
German,  Synthetic  ammonia  was  a  German 
process,  hut  it  had  not  appealed  to  us  because  we 
bail  plentiful  supplies  en  cheap  ammonia. 

Mi.   \\ .  Gathorne   Viii'N.i  agreed  with  Prof. 

I  Ion  nan  as  In  the  training  of  the  .■nviti.-.-r-.h.-mi-t . 

and  considered  chat  it  should  consist  of  a  three 
years'  Bcientifii  coarse  at  a  University,  including 
elementary  instruction  in  engineering,  follow 
a  two  years'  postgraduate  course  in  general 
chemical  engineering;  during:  this  latter  roura 
systematic  \isit-  to  chemical  work-  should  be 
arranged,  and  the  student  should  work  at  thesi 
factories  during  his  vacations.  He  was  sure  that 
manufacturers  would  l»  willing  t..  co-operate  with 
l  niversities  in  tin-  matter,  as  it  would  give  them 
opportunities  of  securing  useful  addition-  t..  theii 
staff.  He  thought  British  chemical  industry  had 
don-  remarkably  will  during  the  last  30  years, 
considering  the  poor  inducement  that  chemists  ha  i 
been  offered. 

Sir.  T.  G.  Elliott  agreed  a-  to  the  necessity  ol 
better  secondary  education,  particularly  in  regard 
to  a  course  of  physics.  II.'  thought  that  the 
system  follow,.!  by  our  northern   i  niveraiti 

ii-iii;.'  in  tin-  industries  of  the  district, 
admirable  one. 


Written 

Mr.  P.  li. 
II.  ai  hcote 
ftllbright. 


•  ..milium,  atiou-    w  •  ived    from 

Carr,  Dr.  I'.  E.  Spielniann,  Mr.  11    I 

Dr.   E.   B.   R.   r.id.aux.  and   Mr.  • 


Industrial  Notes. 


CHEMISTS  IX  WAR. 

t  ii. I. t   the   above   title   the    Registrar   of    the 
In-titut.-  of  Ghemistrj   ha-  written  an  interest 
account   of  the  part   chemists  have  played  in  I 
present  w  ar,  from  w  bich  th.-  following  passages  ar 
i  aken  : — 

Owing   to   the    condition-    oi    modern   wi 
chemists  have  been  more  than   ever  in  requ 
The    Government    has   secured    th.-   guidance    ..t 
.  hemists  and  other  men  of  science  to  assist  in  the 
investigation  of  suggestions  and  inventions  and  to 
bring  their    knowledge    and     experience   to    > 
on  measures  and  devices  of  offence  and  defence, 
while    a;. art     from    those    acting    in    an    ad\i- 
M.i-i-    ha\ .     been   called  for  sei 
in  the  field  a-  well  a-  in  th.-  factory.     In  - 
times  there  is  a  demand  for  the  solution  of    i 
Id. -m-  of  an  unusual  character  which  can  onlj 
entrusted  to  men  of  the  highest  scientific  traini 
w  i'h  initiath  c  and  foresight . 

So  much  had  we  roine  to  rel>  on  foreign  so 

supply  for  many  of  our  needs,  that  means  had 
to  be  found  for  dealing  prompt!)   and  efficientl) 
with  difficulties  some  of  which,  unless  overcoi 
threatened  serious  disaster.     'I'h.   chemists  of  the 
country  have  not   been  found  wanting. 

'I'll.-  Labonatories  of  our  uui\  ersit  ies  and  •  ,.|l,  p  - 
has.-  becomi    small  factories  for  the  preparation 
of  drugs  an.:  medicaments,  and  many  mstituti 
ha\<-    been    entrusted    with    tin-    examination    of 
mat, rial-  used  in  th.-  manufacture  of  explosit 
'I'h.'  measures   taken    in   tin-   emergenc)    secured 

iformity  in  method  and  th.'  standard isatioi 
processes     which     would     otherwise     have     bi 
difficult     to    attain,     I  nder    th.'    supervision    of 
their   professors,   students  unfit    for   service   with 
the  colours  have  been  helping  th.'  country  and 
th.-  -am.'  time  gaining  useful  experience. 

Several   hundred   chemists   have   I n   en 

I  or  assistant  e  in  the  laboratories  a,  id  in  the  w  ■ 
of  Government  and  controlled  cstablishmi 
supplying  armaments,  munition-,  and  .i 
materials  o!  war.      In  cases  where  th.-  number  of 
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men  having  technical  experience  in  some  branches 
'was  limited,  the  authorities  have  made  arrange- 
ments for  probationary  training,  so  that  their 
vices  should  be  available  when  required  in  new 
factories. 

The  staffs  of  the  chemical  departments  of 
Woolwich  Arsenal  and  otlier  Government  factories 
have  been  considerably  augmented,  as  also  that 
•of  the  Government  Laboratory,  which,  as  the 
recently  published  report  shows,  has  been  largely 
responsible  for  the  examination  of  foodstuffs  and 
many  other  requirements  of  the  Expeditionary 
Forces. 

In  previous  wars  the  authorities  have  considered 
officers  of  the  R.A.M.C.  sufficiently  trained  for 
Jill  necessary  military  duties  involving  chemical 
knowledge,  but  in  the  present  conflict,  with  an 
•unprecedented  demand  for  medical  men,  qualified 
chemists  have  volunteered  in  such  numbers  as  to 
give  practical  force  to  the  suggestion  that  they 
-should  be  engaged  for  the  purification  and  examina- 
tion of  water  supplies  and  for  dealing  with  matters 
■of  hygiene  requiring  chemical  knowledge.  As  n 
ilt  many  have  been  appointed  to  commissions 
-and  engaged  for  scientific  work,  not  onlv  with  the 
R.A.M.C.,  but  also  with  the  A.S.C.,  A.O.D..  and 
■other  units.  Attached  to  various  forces  at  home. 
with  the  armies  on  the  Continent  and  in  Africa, 
-chemists  have  thus  rendered  valuable  service. 

In  consequence  of  methods  of  offeuce  initiated 
by  the  enemy,  sach  as  the  employment  of  poisonous 
gases,  there  arose  a  further  demand  for  men  with 
training  in  chemistry  for  service  in  the  field.  I'm 
■the  duties  involved  the  authorities  deemed  it 
expedient  to  enlist  men  with  such  training,  rather 
than  entrust  them  to  men  without  any  scientific 
knowledge,  and  the  unit  thus  formed  is  a  fighting- 
force.  With  the  assistance  of  the  universities  and 
technical  colleges  and  the  various  bodies  interested 
in  chemistry,  an  entirely  new  force  was  brought 
into  existence.  At  that  time  there  was  no  quest  ;un 
of  compulsion,  yet  it  was  raised  with  little  difficulty, 
being  subsequently  augmented  by  the  addition  of 
-other  troops.  The  men  went  voluntarily,  and 
were  sent  abroad  at  very  short  notice,  and  after 
sjhort  training  went  into  action.  The  officers 
were  mainly  selected  from  chemists  who  already 
held  commissions,  while  sergeants  and  corporals 
with  knowledge  of  chemistry  were  transferred  from 
■other  units.  That  they  did  their  work  well  i< 
-hown  by  the  dispatches  of  Lord  French  and  Sir 
Douglas  Haig,  dated  October  15th,  1915,  and 
May   1  iJtli   and   December  23rd,   1916. 

High  qualifications  were  unnecessary  for  the 
work  of  the  rank  and  file,  but  many  very  compe- 
tent men  joined,  and  it  may  be  mentioned  inciden- 
tally that  it  was  remarked  on  an  early  occasion 
"that  generally  speaking  the  best  qualified  chemists 
proved  the  best  soldiers.  The  majority  of  the 
university  gra  luates  and  men  possessing  recognised 
-diplomas,  who  originally  enlisted  as  corporals. 
-subsequently  received  commissions,  and  when 
the  force  was  more  completely  organised  a  consider- 
able number  were  withdrawn  and  transferred  to 
"the  Ministry  of  Munitions  in  order  that  their 
services  might  be  available  in  work  of  a  more 
scientific  character. 

Mention  should  also  be  made  of  the  fact  thai 
during  the  campaign  against  the  rebels  in  South 
Africa  and  the  Germans  in  South-West  Africa 
chemists  were  attached,  on  the  personal  order  of 
General  Botha,  to  the  different  brigades  and 
rendered  valuable  service. 

From  the  experience  gained  in  the  campaign  it  i-. 
clearly  advisable  that  the  State  should  have 
control  of  such  an  organization  of  professional 
chemists  as  to  ensure  at  any  time  their  efficient 
service  in  the  many  requirements  of  the  na\al. 
military  and  air  forces.  In  addition  to  competent 
•chemical  advisers  of  undoubted  standing,  the 
following  appeal  to  be    • — ntial  : — 


Chemists  to  control  the  manufacture  of  munitions 
explosives,  metals,  leather,  rubber,  oils,  gases, 
food,  drugs. 

Chemists  for  the  analysis  of  all  such  materials 
and  for  research. 

Chemists,  on  active  service,  to  assist  in  the 
control  of  water  supplies,  in  the  detection  of 
poison  in  streams,  in  the  ana^-sis  of  water  and 
food,  in  the  disposal  of  sewage,  and  in  other 
hygienic  matters. 

Chemists,  both  at  home  and  on  active  servi. ■•■. 
to  assist  in  devising  safeguards  against  enemv 
contrivances  of  a  scientific  nature,  and  methods 
of  offence  to  meet  the  same,  as  well  as  for  the 
instruction  of  troops  in  such  matters. 

To  sum  the  matter  up,  chemists  have  met  the 
situation  with  a  spirit  of  true  patriotism  and  ha\  e 
been  promptly  organised  for  the  service  required 
of  them.  It  is  not  too  much  to  hope  that,  as  the 
discoveries  of  science  have  been  applied  to  the 
destruction  of  humanity,  they  may  be  devoted  more 
and  more  to  the  furtherance  of  the  arts  of  pe«<  e, 
to  the  uplifting  of  civilisation  and  the  pacification 
of  the  world. 

During  the  war.  in  spite  of  the  shortage  of 
labour,  considerable  addition?  have  been  made  to 
the  large  manufacturing  concerns  throughout  the 
country  in  the  extension  of  factories,  both  for  the 
production  of  things  hitherto  obtained  from 
abroad  and  for  the  requirements  of  the  war. 

One  important  lesson  which  on  no  account 
must  be  lost  sight  of  is  thai  the  country  must 
be  self-supporting  in  all  such  requirements. 

The  chemists  engaged  in  connection  with  the 
production  of  materials  of  war  include  a  large 
nutiiDer  who  were  previously  occupied  in  works 
which  have  passed  under  Government  control. 
Most  of  these  were  members  of  the  Institute  or 
graduates  in  science  and  many  were  teachers. 
v  ho  thus  obtained  an  insight  into  operations  on  a 
manufacturing  scale.  If  theyreturn  to  teaching. 
this  experience  will  have  broadened  their  view-, 
but  many  will  no  doubt  prefer  to  remain  in  indust  rv. 
Of  those  with  the  forces,  probably  the  majority 
will  return  to  their  former  work.  In  any  case, 
many  good  British  chemists  should  be  available 
for  the  furtherance  of  British   industry. 


THE    n>OD   SUPPLY    OF   THE    UNITED 
KINGDOM. 

At  the  request  of  the  President  of  the  Board 
of  Trade,  a  Committee  was  appointed  by  the 
Koyal  Society  in  1916  to  report  upon  the  food 
supply  of  the  United  Kingdom.  The  Committee 
comprised  Prof.  A.  D.  Waller.  F.R.S.  (Chaiiman). 
Prof.  W.  .1.  Asldev,  Mr.  A.  VY.  Flux.  Mr.  \.  D. 
Hall.  F.R.S.,  Prof.  F.  G.  Hopkins,  F.R.S.,  Mr. 
T.  H.  Middleton.  Prof.  D.  Noel  Paton.  Prof.  W.  II. 
Thompson,  and  Prof.  T.  B.  W7ood. 

The  first  part  of  the  report  of  this  Committee 
Cd  8421]  deals  with  the  food  supply  of  this 
country  in  the  period  before  the  war.  The  quanti- 
ties of  the  various  food  materials  available  for 
human  consumption  in  the  five  years  before  the 
war  (1909-1913)  are  given  in  tabular  form  ; 
the  statistics  of  home-grown  foods  are  admittedly 
liable  to  error,  but  as  considerably  more  than 
half  of  our  food  supply  is  imported  and  the  impoi  I 
statistics  are  on  the  whole  sufficiently  accurate, 
the  ultimate  error  in  the  figures  given  is  much 
reduced. 

The  subjoined  table  shows  the  averag  quanti- 
ties of  food  materials  (imported  and  home  pro- 
duced) available  for  the  United  Kingdom  during 
the  five  years,  1909-1913,  inclusive,  togethei 
with  the  amounts' of  prol  ein,  fat,  and  carbohydrate 
present  and  the  energ}  value.  The  average  popula- 
tion is  taken  as  having  been   1"  '_'  ire11 


280  MINERAL  PRODl'CTlOX  OF  THE  UNITED  KINGDOM  IN  1915.  [March  ir,,  1917. 


amounts.        Protein. 


Fat. 


Carbo- 
hydrate. 


Energy  value. 
HUllons  "i 

Call. 


Cereals    

Meat     

I'oultn    an.l    i-K(!".    |iam>    and    ral'l.its 

Fish 


Dairy  produce  (including  lard  and  margarine) 

Fruit     

Vegetables 

sugar,  including  cocoa  and  chocolate     

Cottage  and  farm  produce  not  included  above 


Metric 

tolls 

- 

,685.000 
331,000 
H48.400 
.J  II. Mill 
,271,000 

,482 

,657,000 


total 


Per  head  per  day     . . . 
Per  "  man  "i  per  day 


Metric 

tuns 
5  19, 

351 

42,000 

"I ' 

I  99,000 

9, 

I- I 

5,000 
67.000 


Metric 

tuns. 

63 

791 

31  000 

17. nnn 
688, 

14,000 

1 

18, 

13,000 


Metric 

tuns. 

3,628,000 


2  .- 

222 

1,031,000 
1,572,000 

.-..-,1,1)00 


l  It  HI         l.o.-.i.otio 


grms. 
87 
118 


gnu- 
inn 
130 


J.,'.-    HO,  I 


grms. 

4111 
.-.71 


17,712,000 

S.K'JO.ODO 

Ml, 

531,000 

s.J..::. 

1,077,000 
4,81::, 1 

6,6  :  I, 

2,1  


51,024,000 


11  11   , 


•  Negligible  quantity.  ,    ,         • 

t  A    "man"    is  an  average  workman  doing    an    average    days  work.     One  hundred  of  the  total  population  (men,  women  and 
.  hlldren)  are  reckon!  i  as  equal  to  77  "  men." 


As  a  result  of  a  full  consideration  of  the  dietary 
requirements  of  a  nation  for  the  most  part  engaged 
in  active  work,  the  Committee  is  convinced  that 
these  requirements  cannot  he  satisfactorily  mel 
on  a  less  supply  of  food,  as  purchased,  than 
100  grms.  of  protein,  100  grms.  of  fat,  and  500 
grms.  of  carliohydrate,  representing  approxi- 
mately 3400  calories,  per  "  man  "  per  day.  This 
has  been  adopted  as  the  minimum  standard. 
From  the  figures  for  available  food  supply  and  the 
minimum  standaid  it  is  calculated  that  there  has 
been  either  wasted  or  consumed  in  excess  of 
requirements  11 — 14%  of  protein,  25—30%  of 
fat,  and  10 — 14%  of  carbohydrates. 

In  Pari  II.  of  the  Report,  the  food  supply  during 
1916  is  considered,  on  the  assumption  that  the 
pre-war  supply  is  maintained.  The  total  popula- 
tion is  estimated  at  46-5  million,  of  which  four 
million  were  our  fighting  forces  at  home  and 
abroad  ;  this  leaves  a  civil  population  of  12-5 
million,  equal  to  31-8  million  men.  The  food 
req.uirem.ents  for  the  fighting  forces  is  calculated 
from  the  Army  Rations,  and  the  call  ulations  show 
that,  on  the  pic-«ar  basis  of  supply,  the  food 
available  for  the  civil  population  would  he  more 
than  sufficient,  both  as  regards  the  supply  of 
protein  and  of  energy.  Prom  the  information 
available  to  the  Committee  it  is  believed  thai  the 
available  amount  of  protein,  fat.  and  carbohydrate 
per  "man"  has  been  maintained  at  about  the 
normal  level,  bul  the  needs  of  our  armies,  the 
decreased  yield  of  the  harvest  at  home  in  1916, 
and  the  possible  interference  with  imported 
foods,  hi:i>  reduce  the  supply  in  the  future  below 
this  lev(  I. 

rjp  to  the  present  the  supply  ol  food  lias  pro- 
vided a  general  margin  of  about  5%  above  the 
minimum  necessar;  foi  proper  nutrition,  and 
rather  none  as  regards  the  supply  of  energy,  so 
he  borne  without  serious 
the  available  food  were 
It  is  ik .1  im  e  1  out  t  hat  if 
1],",.  j  ing  1  in  e  1  urtail  for  an}  1  la--  ol  1  he  1  om- 
rnunitv  ii  1  accustomed  suppb  of  food,  its  output 
of  work  mil  be  reduced,  and  thai  a  slight  reduction 
1  In.  neci 
nution  in  m  orldng  1 

Pari     HI.    of    the    Reporl    deals    with    certain 
,-stion-    as   to   possible   means   for   increasing 

iui    available    f I    supply.     (1) 

/;,/;.  flour  in  milling.     Under  present 

conditions   millers   obtain  on   the   average   about 

(lour    from    cleaned    wheat,    but    mi 
mills  could   readily    be  adjusted   to  recover   - 


that  a  redui  1  ion  1  ould 
niences    pro\  ided 
equitably  disi  ributed 


of  the  wheat  as  flour,  and  this  80%  flour  makes 
wholesome  and  palatable  bread.  It  is  calculated 
that    the     gain    for     human     consumption     which 

might    result   from   raising   the  milling   standard 

from  70",,  to  sn",,  (after  making  allowance  for  the 
reduced  digestibility  of  the  80%  Hour  and  torthi 

decrca.se  in  production  of  pig  meat  i\\a-  to  removal 
of  10%  of  offals  from  the  market)  would  be 
31,000  metric  tons  of  protein  and  sc.r,. mio  million 
calories.  (2)  More  economical  matt  production  is 
possible  in  several  directions,  <•.</.,  slaughtering 
cattle  when  17  months  old  instead  of  at  2J  years, 
discontinuing     fattening     when     no    increase    in 

Weight     is    shown,    and    feeding    animals   which    are 

g I    "converters"   of   fodder   into   energy.     (8) 

By  adopting  cheese-making  as  a  general  practici 
in  place  of   butter-making   it    is  calculated   thai 

an  annual   saving  of  a.). 110(1  tons  of   protein  would 

lie  effected.  (4)  The  economy  which  might  i>e 
effected  by  the  prohibition  of  brewing  was  dealt 
with  in  the  lasi  issue  of  this  Journal  (p.  108), 

Note.     It    will    lie    observed    on    reference    to 
page  :in  1  of  this  issue  that  it  is  now   compulsory 

on  all  millers  to  extract  from  wheat  not  les,  than 
,s|  %    of    Hour. 


MINERAL   I'KOM '(  TION   OF  THE    DNITED 
KINGDOM   IN    1915. 

The  subjoined  table,  showing  the  mineral  prod 

of  the  United  Kingd Is  taken  from  the  Report 

on  Mines  and  Quarries,  Pari   III.  [Cd.  8444]. 

The  a\ erage  price  of  coal  In  10 IS  was  pjs.  5  BOd 
per  ton  in  1015  as  compared  with  '.is.  II  7ud.  in 
1914.  The  quantity  ol  coal  exported)  exclusive  of 
1  oke  and  manufactured  fuel  and  of  coal  shipped  for 
the  usi  "i  steamers  engaged  in  foreign  trade.  w;is 
13,534,560  tons.  Prani  e  received  over  I7j  mi II ion 
ions,  n.ih  over  5|  million  tons.  Denmark  ova 
:i  million  ions,  Sweden  over  :'  I  million  tons, 
Norway  ovi  r  2  '.  million  t mis.  the  Netherlands  over 
1  ;  million  tons,  the  Argentine  over  I'  million 
tons,  Spain  over  IJ  million  ions,  and  Bgypl  over 
I  I  million  ions.  Adding  the  2,786,401  tons 
exported  in  the  form  of  .oke  and  manufactured 
in.  I.  and  the  13,630,064  tons  shipped  for  the  use 
of  British  and  foreign  steamers  engaged  in  foreign 
trade,  the  total  quantity  ol  coal  which  left  thi 
country  was  59,051,025  ton-,  as  against  80,003,800 
tons  in  1014.  The  amount  of  coal  remaining  for 
home  consumption  was  103,254,156  tons,  or  I  103 
tons  per  head  of  the  population.  37,284,600  ti 
was  used  in  the  manufacture  ol  i  oke  and  briquettes, 
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Description  of  mineral. 


1914. 


Quantity. 


Value  at  the  mines 
and  quarries. 


Quantity. 


Value  at  the  mines 
and  quarries. 


Alum  shale     

Antimony  ore    

Arsenical  pyrites 

Arsenic    

Barium  (compounds)    

Bauxite   

Bog  ore  

i  halk  

i  hert,  flint,  etc 

Chromite 

'  lay  and  shale 

Goal     

Copper  ore      

Copper  precipitate    

Fluorspar    

<>cld  ore     

Qravel  and  sand  

Gypsum 

Igneous  rocks    

Iron  ore  

Iron  pyrites    

Lead  ore 

Lignite     

Limestone  (other  than  chalk) 

Manganese  ore 

Natural  gas    

Ochre,  umber,  etc 

Oil  shale     

Salt 

Sandstone   

Slate    

Soapstone   

Sulphate  of  Btrontia     

Tin  ore  (dressed) 

Tungsten  ores    

Uranium  ore 

Zinc  ore  

Total  values 


Tons. 
6  078 


i  ;iss 

4-. 'J  30 

8,286 

2,342 

4,291,170 

76,21.; 

100 

13,124,361 

265,664,393 

2,373 

L8S 

33,816 

47 

2,408,872 

205,365 

7,135,243 

14,867,582* 

11,654 

26,013 

300 

12,158,441 

3,437 

.000  cubic  feet 

11,069 

3,268,666 

2.069.989 

3,464,528 

318  912 

180 

13.157 

8,085 

205 

344 

15,419 


19,052 

43,506 

2,159 

585 

197,154 

13,304 

50 

1,731,779 

132,596,853 

10,985 

5,529 

11.005 

318 

215,351 

83,868 

1,369,242 

3,921,683 

4,759 

:;oo.m.; 

150 

1,295,512 

2,931 

Not  stated 

10,635 

837,249 

560,893 

1,057,096 

806,196 

90 

10,439 

661,865 

19,722 

Xot  stated 

56,652 


Tons. 

7,911 

2i 

421 

2. 40C. 

62,477 

11.723 

1 ,986 

3.233,897 

102,698 

8,871,821 

253,206,081 

579 

243 

33,123 

5,086 

2,350,267 

247,229 

6,085,415 

14,235,012? 

10,535 

20,744 

1.783 

11,115,909 

4,640 

87.000  cubic  feet 

K.'.IV.I 

2,908,652 

2,005,605 

2,520,856 

226.037 

850 

640 

8,144 

331 

82 

12,057 


£ 

791 

59 

233 

32,779 

79,829 

3,163 

496 

155,560 

15,539 

1,172,877 

157,830,670 

3,084 

9,938 

11,484 

3,389 

213,373 

78,747 

1,200,212 

4,587,651 

4,873 

295,071 

536 

1,306,268 

4,640 

Not  stated 

9.641 

836,593 

607,251 

758,325 

452,819 

575 

688 

668,609 

44,803 

3ot  stated 

70,383 


145,863,032 


170,460,949 


*  Exclusive  of  400  tons  of  micaceous  iron  ore.  used  for  paint,  and  placed  under  the  heading  "  Oclire,  Umber,  &c' 
t  „  312 


and  2,509,450  tons  of  coal  with  9,740,743  tons  of 
coke  (equal  to  10,244,572  tons  of  coal)  in  the  blast 
furnaces  for  the  manufacture  of  pig  iron,  as  against 
36,289,010  tons  and  18,381,106*  tons  respectively 
in  the   previous   year.     20,059,140   tons   of    coke 

*  Previous  to  1915  the  actual  quantity  of  coke  used  was  not 
furnished.  This  figure  therefore  represents  the  coal  used  and  the 
equivalent  in  coal,  of  coke  used. 


was  obtained  in  1915,  valued  at  £18,270,018. 
16,574  coking  ovens  were  in  use  during  the  year. 
1,697,541  tons  of  briquettes  was  produced,  valued 
at  £1,755,406. 

During  1915  the  output  of  iron  ores  was 
14,235,012  tons,  yielding  4.567,351  tons  of  iron, 
or  more  than  half  of  the  total  quantity  of  pig  iron 
made  in  this  country. 
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Patents. 

Regenerator.     L.    Bergfeld,    Dnriach.     Ger.     Pat. 

295,436,  July  i,  1913. 

\  kries  of  glass  balls  passes  first  through  the 
hot,  escaping  gases  oi  liquid,  and  then  through  the 
gas  or  liquid  whir'!  it  is  desired  to  beat.  The  balls 
travel  in  the  opposite  direction  to  the  gas  or 
liquid.— A.  B.  8. 


Catalytic  reactions;     Method   of  carrying  out . 

J.     Walter.     Geneva,     Switzerland.      Ger.     Pat. 
295,507,  Apr.  20,  1913. 

Me<  haxicai.  agitation  of  the  catalyst  is  effected 
by  the  application  of  a  magnetic  field.  H  the 
catalyst  itself  is  not  magnetic  il  is  supported  en 
a  magnetic  body.  By  rapidly  making  and  break- 
ing the  circuit  forming  the  magnetic  field,  fresh 
parts  of  the  catalyst  can  continually  be  brought 
into  contact  with  the  reacting  substances  an  I  the 
■  atalyst   can  be  moved   to  different   parts  of  the 


--- 
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apparatus.     For  reactions  with  gases  the  catalyst 
supported    preferably    on    nets    or    perforated 
ktes,  and   a   magnetic   Held   is  maintained   per 
manently  near  the  outlet  to  cause  the  settling  of 
material  carried  along  by  the  gas.     T.  V  P. 

Distilling    and    rectifying    columns.     Metaflwerke 
Neheim   \.  <■.    Ger.  Pat.  294,781,  July  11,  1914. 


IllK 

.  ert : 


gpai  es    bi  tween  the 
■al  column  are  each 


perforated  plates  of  n 
divided  into  two  com- 
partments by  a 
partition,  B,  pro- 
vided with  an 
n\  erflow  pipe,  C. 
The  vapour  as- 
c  end  in-'  the 
. .  ilumn  takes  t  be 
path  shown  by 
arrows  and  the 
i>  brought  repeal 
odly  in  contacl 
wiili  the  co " 
.I'M  sed  liqui  d, 
liu  I  does  not 
bubble  through 
i  lie  lai  ter.  Pieces 
of  w ire  gauze,  O, 
maj  be  pro\  ided 
to  effect  better 
tribution  of  the  vapour.     Radial  or  concentric 

partition!    ma     beused   in  plai E  the  transve,i 

partitions,   B,    and    the    spaces   maj    be  so   con- 
he  v  apour  is  forced  to  bubble  throu 
i  layer  of  the  condensed  liquid. 

ad  linings  of  vessels;  Increasing  the  resisting 
power  against  mechanical  shocks  o)  -.  P. 
Schiiler,  Frankfort.  On-.  Pats,  (a)  295,556,  Oct. 
7,  1915,  .i,.|  (b)  295,557,  Nov.  9,  L915.  (A] 
Addition  to  Ger.  Pat.  288,571  (thisJ.,  1916, 

(a)  Aftei  applying  the  small  pieces  ol  metal  harder 
than  lead,  as  described  previouslj    (foe  cil.),  the 

,.i  is  Seated  to  its  melting  point  ;  or  the  pi 
if  bard  metal  may  be  embedded  in  the  Lead  ai 
ating  tin    latter  to  the  melting  point,  or  may 
idded  to  molten  Lead  and  thi    latter  then  cast 
in  position.,     (b)   Effective  hardening  of  the  lead 
brought   about    by   heating  and   at    the   same 
lime  subjecting  to   mechanical   working   such   as 
iding,  pressing,  and  rolling.     J.  X.  P. 

tUrifugal  dryer.  K.  and  A.  Ward.  Stockholm, 
Sweden.  U.S.  Pat.  1,213,983,  Jan.  30,  1917. 
Dab  oi   ippl.,  Apr.  30,  1914. 

-ii-  Ki.--.  Pa  .  10,783  of  L914;thisJ.,  1914,  L192. 

aration    of   colloids   fro.-, 

Ger.  Pat.  295,666.      -      \l. 
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i'ii},.  i   II, i    United  Kingdom   in    L915. 

Part  111.   "f  the  General    Report    on    Mines  and 

915  [Cd.  8444  ill  particulars 

i  .  to  tli.   quantity  ol  coke  produced.     The  figures 

0   142  t  "ii-  of  coal  was  carbonised 

lucine    20,059,140    tons    of    coke,    valued    at 

618,270,018,  orks  produced  8,150,200  tons 

i  .  ns  1  1,908,940  tons.      Ml  these  figures 

bi  .,  •,  1 1 1 < • — -  for  191  I .     The  t  ot  al  number 

..i  coki    ovens  in  operation  during  1915  showed  a 

decrease  m  i  i  mi]. and  «  it  h  t  he  preceding  j  ear,  t  be 

16,574  and  17,025  respectively.      I!  is 


satisfactory  t<>  note,  however,  a  considerable 
reduction  in  the  aumber  of  beehive  ovens  used, 
viz..  from  9210  to  T.'iL'l.  whilst  the  by-product 
ovens  increased  from  7815  to  9053.  Lncreased 
numbers  of  Simon-Carves,  Otto-Hilgenstock,  Semet- 
s..i\,-,\.  Hoppers,  Simplex,  Buessener,  and  Collins 
ovens  an-  noted,  whilst  fewer  Coppee  ovens  w  ■  re 

in  use. 


-     Itish  shah   industry;  Appointnu  nt  of  (  otnmii 

on  the . 

The  Minister  of  Munition-,  aft.-,'  consultation  with 
the  Admiralty  and  the  Home  Office,  has  appointed 
the  following  Committees  t.>  deal  with  certain 
problems  connected  with  the  Scottish  shale 
indust  ry  : — 

Owners'  Committee.     Mr.  John  Wisharl    (Chair- 
man);  Mr.  J.  0.  Clarke,    Admiralty;    Mr.  A.   II. 
Chrichton;  Mr.  II.  Eraser;  Mr.   \.  Kerr ;  and    Vh 
William  Love. 

Workmen's  Committee.  Mr.  John  Byrne;  Mi 
Robert  Hood,  President,  shale  Miners'  Association  ; 
Mr.  John  Kildayj  Mr.  Michael  O'Hagan,  General 
Secretary,  (,il  Works  Association;  Mr.  Etobert 
Simpson,  General  Secretary,  Shale  Miners'  Associa- 
tion :  and  .Mr.  II.  Walker,  1 1.  M.  Divisional  [nspeotoi 

Of   Mines. 

The  Minister  has  appointed  Professor  John 
i  '.iiiiii.in  to  represent  the  Ministrj  of  .Munitions  in 
connection  with  this  subject,  and  to  act  as  Chair- 
man of  the  two  Committees  im   ,nn     occasion  Oil 

which  thej  meet  in  joint  session.  Sir  George 
Beilby  will  act  as  technical  ad\  iser  on  the  questions 

within   the    purview    Of    the   Committees,    anil     Mr. 

Hugh  Johnstone  has  been  appointed  to  ho  a 
member  of,  and  to  act  as  Secretary  to,  the  Com- 
mittees. 

M  \udcha, '!  :   Heat  of  combustion  of .     N.I. 

Nikitin.  J.    Russ.   Phys.-Ghem.  Soc,   1916,   48. 

:.  I     75. 

\  uiiot  -  method-,  of  drying  charcoal  to  constant 
weight      have     been     investigated.     Satisfactorj 

results    are    olitainod    hy    clryiiiL;    in    a    desiccator 

over  sulphuric  a.id.  and  with  charcoal  which  has 
been  stored  in  the  air  for  a  year  or  more  the  drj 
weight  obtained  in  this  way  i-  almost  exactlj 
the  same  as  that  given  by  Ave  hours'  beat 
in  an  oven  al  L03  C.  whilst  a  further  heating  for 
three  hours  at  this  temperature  is  without  appreci- 
able influence.  On  the  other  hand,  charcoal 
which  has  been  recently  prepared  exhibits  pro- 
gressive increase  in  weight  when  heated  at  L03  «'.. 
probably  owing  to  oxidation,  which  also  occurs, 
although  slowly,  at  the  ordinary  temperature. 
Eighteen    samples    of    charcoal    prepared     from 

different   kinds  ol   n I   b\    carbonising,  some  in 

heaps  and  others  in  retorts,  have  been  analysed  and 
investigated  as  to  calorific  value.     'The  pen  entage 
,.!    carbon    varied   from   73-04    to  92-11    and 
always   higher   in    heap   charcoal    than    in   retort 

charcoal  :   the  proport of  hydrogen  varied  from 

ii  6  I  to  L-74%.  The  values  for  the  heats  of  com- 
bustion, calculated  bj  means  of  either  Dulong's 
or  Mendeleev 's  formula,  were  always  less  than  the 
experimental  values,  and  in  general  the  divergence 
increased  with  the  proportion  of  oxygen 
nitrogen  taken  together,  although  the  introduction 
int..  these  expressions  of  a  correcting  term  \\ •■  i - 
not  found  possible.     Calculation  from  the  authoi  - 

ital    results  -hows  that    the   aumber  of 

calories  generated  i>>  the  combustion  of  I  grm. 
of  charcoal  is  given  verj  closeh  bj  the  expression, 
80-51  C  273- 1  //.  ' '  and  //  representio 
percentages  of  carbon  and  hydrogen  in  the  dry 
charcoal.  The  error--  of  the  values  calculated 
from  this  formula  lie  between  the  limits,  0-63% 
,nd       ii  17 %,  and,  for  a  sample  of  brown  ch 
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containing  onlv  73-04%  of  carbon  and  consisting 
of  partially  converted  lignin.  the   error  was  only 
+1-48%.— T.  H.  P. 

Gaseous  muctun  s  ;   Limits  of  inflammability  oj . 

W.  M.  Thornton.     PhiLMag.,  1917,33,190—196. 

At  the  upper  or  low.  r  limit  of  inflammability,  the 
proportion  of  oxygen  in  a  mixture  of  gas  and  air 
bears  a  definite  relation  to  that  required  for  the 
normal  combustion  i  >i  the  gas.  This  is  shown  in  t  be 
following  table  in  which   U  and  L  are  the  upper 

and  lower  limits  expressed  as  pel ntages  of  gas  in 

air,  and  n  the  numbers  of  oxygen  atoms  required 
for  the  normal  combustion  of  1  mol.  m.  of  each 


that  they  are  all  activated  and  that  the  intensity 
of  pioneering  ionisation  or  activation  of  oxygen 
in  the  advancing  wave  front  is  the  same  in  all 
gases  at  the  point  where  self-ignition  begins. 
Also,  the  percentage  U  is  a  measure  of  the  number 
of  combustible  molecules  in  unit  volume  of  tie- 
upper  limit  mixture  :  and  since  the  heat  of  com- 
bustion of  each  molecule  of  a  hydrocarbon  is 
approximately  proportional  to  n,  the  product 
nXJ  is  proportional  to  the  total  heat  of  combustion 
of  unit  volume,  and  this  is  the  same  in  the  upper 
limit  mixtures  of  all  groups  of  gases  in  which.  nU 
has  the  same  value.  Both  the  upper  and  lower 
limits  of  inflammability  can  then  be  considered 
as  controlled  by  the  heat  liberated  in  the  reaction. 
The  heat  liberated  does  not  control  the  oxygen 


Upper  limit  mixtures. 

U 
(cal.) 

Lc 

ver  limit  mixture" 

Nearest 
mixture 
ro+wi. 

1 
1 

'■■■ 

U 
(obs.) 

n 

»tl 

Nearest 
whole  number 
composition. 

n 

L 

(obs.) 

Im, 

60 

14-8 

10-7 

7-35 

5-7 

4-5 

80 

210 

9-5 

460 

380 

450 

190 

70-0 

17-5 

1 

4 

7 
10 
13 
16 

9 

3 

6 
3/2 

2 
3/2 

I 

4 

60 
59-2 
74-9 
73-5 

74  1 

720 

720 

6S0 

570 

60 

76 

67  ■"• 

57-0 

70-0 

7(i 

-» 

ntt 

27M  T-Jl 
-lit  f  fl 

:;//; 
3m 

2m 

is,,. 
2m  +  )i 

62  2 
14  1 

10-.-, 
76 

4-9 
8-4 
21-8 
9  35 
45-0 
38-2 
45-0 
21  6 
71-2 
171 

1 

4 
7 
10 
13 
16 
15 
3 

§ 
o 

4 
6 
3 
1 

4-1 
5-6 
3  1 
2  17 
1  ■  .->."> 
1-35 
1-5 
5-5 
-  - 
30 
7-6 
2-5 
4-5 
\2  6 
5-7 

m  -r  9« 

m  +  (2n— 1) 
i»-f  (2)j— l) 
m  +  (2?i— 1) 
m  +  {'In — 1 ) 
»H  (2n— 1) 
m  +  (2?i— li 
m  +  Cin— 2) 
m+Cin  -2) 
m  +  (3n— 2) 
m  +  (in— 2) 
m  +  (3«—  2) 
m  +  in 
m  +  in 
m+(K+l) 

,4 

.  08 
2  \2 
1-62 
1-31 

\\ 

2-5 
30 
7-6 
2-6 

4-47 
121 

5-57 

36-9 

J9-12 

in  2 

Butane    

Pentane  

Benzene  

41  2 

-    - 

II   - 

4:! -5 

Kthyl  alcohol     

U  - 

Acetylene    

Carbon  bisulphicl-     

39-0 
76-0 

40t) 
10-5 

;7  - 
■ 

The  calculated  values  of  LT  and  L  agree  well  with 
the  observed  values,  and  are  derived  from  the 
empirical  formula  representing  the  nearest  whole- 
number  compositions  of  the  mixtures.  This 
agreement  shows  that  the  upper  limit  mixtures 
of  the  paraffins  contain  twice  the  volume  of 
inflammable  gas  present  in  the  corresponding 
mixtures  for  perfect  combustion;  and  that  the 
upper  limit  of  any  gas  in  a  homologous  series  of 
which  the  first  terms  are  known  can  be  calculated 
from  the  equation  typical  of  the  compound.  It 
should  be  noted  that  the  normal  ignition  of  benzene 
and  cyanogen,  and  probably  of  ethylene  also,  is 
to  CO  ;  and  that  the  critical  mixture  for  acetvlene 
is  2C2H2-f30=C2H,+2CO+H20,  the  mixture 
for  complete  combustion  being  passed  through 
without  any  change  of  inflammability.  In  both 
limiting  mixtures  the  paraffins  form  one  group 
in  which  benzene  falls  ;  while  acetylene,  cyanogen, 
carbon  bisulphide  and  (in  the  lower  limit  mixtures) 
the  alcohols  form  another  group.  The  value  of  the 
product  L?il  is  practically  constant  in  the  lower 
limit  mixtures,  and  if  in  the  latter  the  combustion 
of  cyanogen  is  to  CO  and  not  to  C02,  this  gas  falls 
into  line  with  the  other  members  of  the  group, 
the  value  of  Iml  being  then  38.  The  upper  limit 
is  inversely  proportional  to  the  number  n  of  oxygen 
atoms  burnt  :  at  the  lower  limit  oxygen  is  in 
excess  but  the  product  Lhl  is  constant.  Since 
both  nV  and  Lht,  are  fixed,  their  ratio  is  constant  ; 
and  as  in  all  homologous  series  of  gases  »/wl  is 
sensibly  constant,  it  follows  that  the  ratio  of  the 
upper  to  the  lower  limit  of  inflammability  should 
be  nearly  constant.  In  point  of  fact  this  ratio 
increases  and  decreases  slightly  with  successive 
members  of  the  paraffin  and  olefine  series  respect- 
ively. Since  Lhl  is  constant,  the  number  of 
oxygen  atoms  is  the  same  in  unit  volume  of  the 
lower  limit  mixtures  of  all  inflammable  gases. 
These  atoms  are  not  all  burnt,  but  as  they  are  all 
raised  to  the  temperature  of   ignition   it   follows 


that  can  be  present,  and  thus  decide  the  per- 
centage of  gas,  but  the  oxygen  controls  the  heat  ; 
and  inflammation  can  occur  only  when  certain 
numerical  relations  exist  between  the  oxygen  and 
gas  molecules.  From  these  considerations  it  is 
possible  to  predict  the  limits  of  inflammability 
of  certain  groups  of  compounds,  such  as  paraffins 
and  olefines  (e.g.,  in  petrol  and  refined  lamp  oil) 
with  fair  hope  of  accuracy. — W.  E.  P.  P. 

Heat  of  combustion  of  organic  compounds  ;  Relation 

of  oxygen  to  the .     W.  M.  Thornton.     Phil. 

Mag.,  1017,  33,  19G— 203. 

The  heats  of  combustion  of  the  hydrocarbons 
(C,H)  can  be  expressed  by  the  formula  (Ca,  H2b) 
=aA  +  bB — 2r,  in  which  A  and  B  are  the  heats 
of  combustion  of  carbon  and  hydrogen  respectively 
to  CO,  and  H20,  and  Su  the  internal  energy 
represented  by  the  bonds.  For  the  paraffins  and 
related  compounds  A  =  105-92  and  B  =52-42  kilo.- 
calories  per  grm. -molecule  ;  for  the  aromatic 
hydrocarbons  A1  =107-10  and  B1  =51-78.  In 
both  cases  the  heat  of  combustion  of  carbon  is 
very  nearly  twice  that  of  hydrogen ;  and  this 
numerical  relation,  which  may  be  only  accidental, 
leads  to  a  convenient  law  for  estimating  the 
calorific  value  of  any  hydrocarbon  of  known 
composition.  Thus,  the  difference  between  the 
heats  of  combustion  of  successive  members  of 
the  paraffins,  olefines,  etc-.,  is  also  nearly  const  ant 
being  158-57  kilo.-calories  for  the  radicle-  (II 
In  the  above-formula,  A +B=  158-34  and  \'  B1 
=  158-94,  the  mean  being  158-59.  Since  these 
effects  are  additive,  the  heat  set  free,  irrespective 
of  bonds,  is  52-4,  105-9,  and  158-59  kilo. -calories 
per  grm. -molecule  of  combustible  gas  when  com- 
bustion is  complete  with  1.  2,  and  3  atoms  of 
oxygen  respectively.  Taking  the  heats  oi  com- 
bustion. II.  of  hydrocarbons  and  other  com- 
pounds (ignoring  their  energj    of  internal  strain) 


284 


Cu  II a.— FUEL;   GAS;   MINERAL  OILS  AND  WAXES. 


[March  15,  1917 


and  dividing   each   by   the   number   >i  of  oxygen 

atoms  necessary   for  complete  combustion,    \  allies 

of  H/h  are  obtained  which  are  remarkably  con- 
stant. This  is  shown  in  a  graph  in  which  the 
measured  heats  of  combustion  of  121  compounds 

(hydrocarbons,  halogen  compounds,  ethers  and 
aretals.     alcohols,     aldehydes    and     ketones,    acids 

and  anhydrides,  esters,  mercaptana  and  other 
sulphur  compounds,  cyanogen  compounds,  nitro- 
compounds! and  amines)  are  plotted  against  the 
Oxygen  atom-- pec  molecule  required  for  Complete 
combustion  in  each  case.  Many  of  the  points 
practically  coincide,  and  a  straight  line  drawn  from 
the  farthest  to  zero  touches  55  of  them.  The  heat  of 
combustion  is  therefore,  as  a  first  approximation, 
proportional  to  the  number  of  oxygen  atoms 
which  combine  with  a  molecule  of  combustible  gas. 
irrespective  of  molecular  complexity  and  of 
whether  carbon  or  hydrogen  is  burnt,  and  is  equal 
to  53h  kilo-calories  per  grin. -molecule.  This 
suggests,  as  the  essential  feature  of  combustion, 
that  oxygen  is  first  sensitised  by  contact  with  the 
source  of  ignition  and  becomes  an  immensely 
active  agent,  atoms  of  which  are  able  to  seize 
upon  and  tear  apart  the  almost  unresisting  hydro- 
carbon molecule.  The  heat  of  the  reaction,  being 
all  translational  energy,  is  the  result  of  the  speed 
with  which  the  oxygen  atoms  rush  into  com- 
bination, and  is  therefore  proportional  only  to 
their  Dumber.  This  is  capable  of  interpretation, 
in  many  instances,  in  terms  of  the  regular  occur- 
rence of  the  CH s  radicle  ;  but  it  also  suggests  that 
the  heat  of  combustion  of  carbon  being  twice 
that  of  hydrogen  may  not  be  altogether  accidental, 
out  may  be  an  example  of  this  general  relation 
from  which  the  value  for  ('II,  i--  itself  derived. 
If  the  combined  oxygen  in  nitro-compounds  be 
regarded  as  used  in  their  combustion,  a  much 
higher  value  for  H//i  is  obtained  ;  thus  the  value 
for  nitromethane,  which  requires  only  1)  atoms 
of  oxygen  per  molecule,  is  120-5.  But  if  the  com- 
bined oxygen  be  regarded  as  not  used  in  the 
combustion,  nitromethane  would  require  3£  atoms 
of  oxygen  per  molecule,  in  which  ease  the  value 
of  H/n  would  be  51-7  and  in  line  with  that  of  other 
organic  compounds.  This  opens  a  question  as  to  the 
pari  played  by  combined  oxygen  in  explosives. 
From  the  relation.  H  53n,  the  quantity  of  air 
required  for  the  complete  combustion  of  any 
hydrocarbon    of    unknown    composition,    such    as 


million  galls.  The  tendency  has  also  been  in  the 
direction  ol  the  production  of  pure  compounds. 
probably  80%  of  the  present  production  being 
worked  up  into  pure  benzene  and  toluene.  The 
future  fiela  for  benzol  products  includes  industrial 
blasting  explosives,  paints,  varnishes,  grease  and 

fat  extraction,   solvents  for  rubber,   cleaning   pro 

cesses,  manufacture  of  artificial  leather  and 
insulating   material,   gas   enrichment,   and  motor 

spirit.      The   u-e-   of    benzol    for   gas   enrichment    is 

dying  out,  but  the  Held  for  benzol  as  a  motoi 
spirit  is  very  extensive.  The  present  output 
of  benzol  in  the   United   States  only  represents 

25  galls,  per  car  per  annum,  whilst  if  all  the  coke 

were  made  in  by-product  ovens  recovering  benzol, 
this  figure  would  reach  55  trails.  The  ma- 
jority of  benzol  recovery  plants  in  the  United 
States  are  of  the  BZoppers  type,  the  wash  oil  used 
being  a  petroleum  product,  straw  oil,"  of  which 
at  least  00%  distil-  between  250  and  350  C. 
A  good  absorbing  oil  should  have  a  spec  i lie  gravity 
of  less  than  IKSS  at  I  .">  ('.  and  be  readily  fluid  at 
4°  C.  In  practice  the  amount  of  benzol  absorbed 
by  the  oil  should  be  kept  between  2  and  ::",,. 
Heavy  tar  oils,  as  used  in  Europe,  may  find 
increasing  appliation  in  the  United  State-. 
These  should  contain  less  than  "",,  naphthalene, 
and  80%  -houl. I  distil  between  200    and  :'.00°C. 

Cost  of  manufacture  should  not  include-  item- 
involved  in  the-  manufacture  of  gas.  but  only  the 
extraction  of  the  benzol,  and  subsequent  purifica- 
tion, the-  total  figure  for  these  being  between 
3  and  1  cents  (1J—  2d.)  per  gallon.  The  author 
anticipates  under  norma]  conditions  a  substantial 
profit  in  the  production  and  sale  of  90",,  purified 
benzol  at  prices  competing  with  those  of  gasoline. 
From  figures  given  ley  shadier  (this  J.,  1916, 
1200)  the  author  estimates  a  reduction  in  heating 
value  of  the  gas  corresponding  to  8%  of  the 
normal  value  of  the-  benzol  recovered,  based  on  gaso- 

lineprices,  or  about  3*83  cents  (l*0d.)  perton  of  coal. 

—J.  B.  0. 


Mineral  oil  exports  from  the  United  States.     Oil, 
Paint,  and  Drug  Rep.,  Feb.  5,  1917. 

Exports  of  mineral  oils  from  the  United  States 
.lining  1916  showed  a  gain  of  about  275,000,000 
gallons  over  the  exports  of  I ; '  1  "> .  the  figures  being 

as  follow  -  : 


Crude    ceil     

Illuminating       

Lubricating  and  paraffins  



tal    ... 


1015. 


1916. 


Gallons. 

154  7 

Doll 
1.175,011 

i  1  787,240 

.ii  289 
-     J7 1 

Gallons 
.8.167 

'1.727 

i    1 

Doll 
67.562 

?<     792 

2  588,037,822 

a  petrol  substitute,  can  be  found  when  the  heat  of 
combustion  and  the  vapout  density  are  known; 
and  in  the  same  waj  the  calorific  value  of  anj 
liquid  or  gaseous  fuel  can  be  determined  bj  finding 

b\    explos i  he  volun  required  to  burn 

.  ompletely  a  mea    i  e  of  t  be  \  apour  of 

know  n  density.     W.  E.  I  .  I '. 

Hi  nzol  r<  covery  afl  I'.   V- 

Vmer.    [nst.   (hem.    Eng.,   Jan..    1!M7.      G 
1917,    137,    295     296. 

The  tot  :d   product  ion   o  Is  in  the 

United  States  in   1915  was  over  '_".'  million  u'.-dls.. 
ng  more  than  twice  the  amount    recovered   in 
1914.      Ulowing  for  enlargement  \  plants. 

it    is  estimated   that    th<    ai int    will   rise   to  50 


eum ;     Irreversibh    adsorption    of  (he    "ceo-. 

\| .   \.  Itakuzin 
.1.   Russ.  Phvs.-<  h  in.  Sot  .,  1916,  48,  72"     724. 
(See  this  J.,  1915, 
Tin:  adsorption  ot  a   i  %  solution  of  petroleum  in 
benzene    bj     animal    chai  i  oal    and    by    c  alcined 
kaolin    has    been    investigated.       The    "carbon- 
substances,"   that    is.   those  which   cause 
polarimetric   opacity,    are-    adsorbed    less    rapidly 
a  ,bn    than    by    animal    charcoal,    but    t  heir 
,     lete  ii   the  carboni 
Indent    of  polarimetric  opacity)   i-  not 
less  than    18%.      Tb  ■■'  ion   i-   irr  \  •  rsible, 

I,.  ,t  be  c  boili  roleum  nor  boiling 

extracting  anything  from  the  adsorbent  after  use. 
Othei  conclusions  drawn  from  the  results  obtained 
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arc  :  (1)  The  qualitative  and  quantitative  results 
of  adsorption  depend  on  the  character  and  pro- 
portion of  the  adsorbent,  but.  not  on  the  mode 
of  its  application.  (2)  The  velocity  of  adsorption 
is  very  high,  since  with  a  suitable  concentration 
of  the  solution,  filtration  of  the  latter  through  a 
layer  of  adsorbent  2-5  cm.  in  thickness  is  accom- 
panied by  adsorption.  (3)  The  adsorbent  used 
as  filtering  layer  for  petroleum  may  be  regenerated 
by  ignition.  The  bearing  of  these  results  on  the 
natural  filtration-distillation  processes  of  petroleum 
is  discussed.— T.  H.  P. 

•Gasoline  ;    Construction  and  operation  of  a  single 

tube  cracking  furnace  for  making  ■ .     C.   P. 

Bowie.    U.S.  Bureau  of  Mines,    Tech.  Paper  161, 
1916.     16  pages. 

In  operating  the  Rittman  vapour-phase  cracking 
process  (this  J.,  1910,  1003),  with  furnaces  con- 
taining several  tubes,  e.g..  ten,  an  even  temperature 
is  difficult)  to  maintain  and  the  single  tube  furnace  is 
now  preferred.  The  tube  is  of  steel  and  lap 
welded,  13 — 13 i  feet  long  over  all,  13 — 14  inches 
outside  diameter,  and  with  walls  about  1  inch 
thick.  It  is  connected  to  a  tar  pot  from  which 
carbon  and  tar  can  be  easily  removed  when  neces- 
sary. In  the  inside  of  the  tuoe,  at  the  top,  is  a 
cast  steel  basket  which  serves  as  a  bearing  for 
the  stirring  rod  (which  occupies  the  centre  of  the 
tube  and  prevents  its  choking  by  deposited  carbon) 
and  as  a  receptacle  for  steel  balls  or  other  pieces 
of  metal  over  which  the  oil  passes  before  entering 
the  tube.  Vaporisation  is,  however,  more  suitably 
effected  by  means  of  a  spray  nozzle.  The  stirring 
rod  is  made  from  3-inch  extra  strong  pipe,  to  which 
.are  fastened  four  vertical  rows  of  chains  3  inches 
apart.  The  rod  enters  a  stuffing-box  and  gland 
which  are  placed  in  the  tar  pot.  On  the  lower 
part  of  the  stirring  rod  is  a  cast-iron  paddle,  to 
prevent  carbon  from  accumulating  on  the  stuffing- 
box  and  choking  the  neck  of  the  tar  pot.  Before 
entering  the  tube  the  oil  is  strained  and  heated  to 
about  100°  C.  From  the  preheater  the  oil  passes 
through  another  strainer,  a  meter,  and  a  needle 
-valve  for  regulating  flow,  into  the  cracking  tube. 
By  means  of  a  pressure  reducing  valve  condensat  ion 
of  the  cracked  products  takes  place  at  practically 
atmospheric  pressure  in  the  ordinary  box  type 
of  condenser.  The  cost  of  the  plant,  exclusive 
of  a  building  or  other  protective  covering,  and 
condenser  box,  is  about  $3000.  After  the  best 
working  conditions  have  been  determined ,  tempera- 
ture and  pressure  control  should  be  based  on  the 
specific  gravity  of  the  crude  oil  produced.  After 
removal  of  gasoline  from  the  cracked  oil  by 
distillation,  the  residuum  may  again  be  cracked 
but  should  not  be  mixed  with  the  original  oil,  as 
"  once  cracked  oil "  may  require  somewhat  different 
temperatures  and  pressures  for  re-cracking,  and 
may  yield  a  distillate  of  a  different,  specific  gravity 
from  that  of  the  cracked  oil  originally  obtained. 
The  paper  is  illustrated  by  10  plates. — F.  C. 

Jchthyol  oils  ;    Chemical    constituents    of   sulphur- 
containing,  bituminous  tar  oils, .     II.  Scheib- 

ler.     Ber.,   1916,   49,  2595—2000. 

Sulphur  plays  an  essential  part  in  tbe  formation 
of  asphaltic  oils  from  petroleum,  and  some  light  is 
1  In  own  on  the  method  of  their  formation  by  the 
production  of  asphaltic  substances  when  a  solid  ion 
•  11  sulphur  in  petroleum  is  subjected  to  distillation. 
The  sulphur-containing  non-volatile  product 
appears  to  contain  thiophene  derivatives,  and  its 
formation  involves  both  polymerisation  and 
dehydrogenation,  which  is  accompanied  by 
liberation  of  hydrogen  sulphide.  The  presence 
of  this  gas  is  a  well-known  feature  of  many 
asphalt-producing  districts. — G.  F.  M. 


Patents. 

Washing    or    sorti>:g    coal    and    other    minerals  ; 

Apparatus  for .     P.  Habets,  Montegnce,  and 

A.  France,  Liege,  Belgium.  Eng.  Pat.  100,967, 
June  30,  1914.  Under  Int.  Conv.,  July  20. 
1913.  (Appl.  No.  10,417  of  1910.)  (See  also 
Eng.  Pals.  22.655  of  1912,  17,011  of  1913,  and 
15,689  of  1914  ;  this  J.,   1914,  471  ;   1910,  957.) 

In  apparatus  for  washing  coal  and  other  minerals, 
in  which  the  material  is  passed  along  a  trough 
having  transverse  slots  in  the  bottom,  longitudinal 
slots  are  also  provided,  the  bars  separating  the 
slots  being  of  a  form  adapted  to  tilt  flat  pieces  of 
mineral  to  facilitate  separation. — J.  E.  0. 

Briquetling  porous  materials,  as  small  coke,  peal, 
sawdust,  etc.  R.  Behr,  Kolberg.  Ger.  Pat. 
295,491,  Aug.  20,  1915. 

The  binder,  such  as  pitch,  resin,  starch,  talc,  gums, 
animal  or  vegetable  albumin,  casein,  glue,  etc., 
is  used  in  the  form  of  vapour,  dust,  or  atomised 
liquid,  which  is  blown  into  an  exhausted  chamber 
containing  the  fuel  to  be  briquetted.  Under  these 
conditions,  very  little  binder  is  needed.  Moist 
fuels  are  dried  automatically  on  the  introduction 
of  the  binder.— A.  B.  S. 

Coke  ovens  or  the  like  ;  Regenerators  for .     A. 

Roberts,  Chicago,  U.S.A.  Eng.  Pat.  103,321. 
Jan.  18,  1916.     (Appl.  No.  S10  of  1910.) 

In  connection  with  coke  ovens  or  the  like  a  pair 
of  regenerators  is  located  away  from  the  oven 
heating  walls,  speflt  gases  passing  through  one 
regenerator  and  ah-  through  the  other.  On 
reversing  by  means  of  valves,  dampers,  or  the 
like,  air  is  conducted  through  the  first  regenerator 
in  a  direction  at  right  angles  to  that  of  the  gases 
previously  passing  through,  spent  gases  being 
conducted  into  the  second  regenerator  also  in  a 
changed  direction.  The  heated  air  passes  through 
a  recuperator  between  adjacent  heating  walls  of 
the  oveu  prior  to  reaching  the  burners. — J.  E.  C. 

Rclort-sell ing  for  gas  and  coke  manufacture.  H. 
Koppers,  Essen.  Ger.  Pat.  295,321,  June  7,  1914. 

The  retorts  are  arranged  in  groups  of  four,  one 
above  another,  with  heating  flues  between  them 
and  regenerators  below,  so  as  to  secure  a  uniform 
heating  of  their  contents,  to  enable  any  groups  to 
be  set  in  and  out  of  action  without  difficulty,  and 
to  recover  as  much  as  possible  of  the  heat  pro- 
duced by  the  gas  used  in  heating  the  retorts.  The 
arrangement  of  the  retorts  is  more  compact  than 
usual  and  there  is  no  limit  to  the  number  in  a 
bench.— A.  B.  S. 


Gas  retorts:  Charging  mechanism  for  ■ 


.  Riter- 
Conlev  Manufacturing  Co.,  H.  A.  Carpenter,  and 
A.  W.  Warner,  Leetsdale,  Pa.,  U.S.A.  Eng. 
Pat.  103,494.  Jan.  19,  1916.  (Appl.  No.  856  of 
1916.)  Addition  to  Eng.  Pat.  17,855,  Aug.  1,  1912. 


Treating  materials  ;   Process  of - 


I  Production 


of  water-gas.)     J.   W.   Hornsey,   Summit,   N.J.. 
Assignor   to   General    Reduction    Gas   and    By 
Products  Co.  U.S.  Pat,  1,214,164,  .Ian.  30.    191  i  . 
Date  of  appl..  Julv  15,   1910.     Renewed  June 
24,  1910. 

See  Eng.  Pat.  19,101  of  1912  ;  this  J..  1913.  100i«. 

Petroleum  ;  I'rocess  of  treating  crude  -  — .  C.  I! 
Forward.  Urbana,  Ohio,  U.S.A.  Eng.  Pat  ■ 
103,572.  Apr.  7,  1910.     (Appl.  No.  5126  of  1910. 

See  U.S.  Pal.  1,189,083  of  1916;  this  J.,  1916,  B83. 
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Process  for   improving  the  fertilising   value  of  the 
ammoniacal  Mayor  produced  in  tht  manufach 
gas  or  coke.     Ger.  Pat.  21)2.14;").     See  W  I. 


Preparation  of  fertiliser  from  lignite  ash. 
294,858.     Sei   Wi. 


Ger.  Pat. 


Flotation  process  of  concentrating  [ores]. 
1,212,180.     SrcX. 


U.S.  Pat. 


Ub.-DESTRUCTIVE  distillation 
HEATING  ;    LIGHTING. 


ll'tit  of  mod  charcoal.    Nikitin. 

Il\. 

Pate 

Separation   of  volatih    products   from   solid  carbon 
us  material.     \\ .  \V.  White,  London.      Eng. 
Pa*.  14,800,  Oct.  19,  1915. 

Solid  carbonaceous  material  i>  carried  bj  a  con- 
veyor  through  ;i  heated  chamber  the  temperature 
"t  which  Increases  progressively  from  tin-  inlet  to 
the  outlet,  the  vapours  being  condu  ted  from 
various  portions  of  this  retort  into  a  substantially 
parallel  condensing  lulu-.  The  vapours  in  the 
condensing  tube  Mow  in  (lie  opposite  direction  to 
the  solid  material,  so  that  vapours  yi\  t-n  off  at 
higher  temperatures  are  condensed  bj  contact 
with  successively  cooler  vapours.     J.  E.  C. 

Charcoal  kilns.  \V.  J.  Mellersh-Jackson,  I  ondon. 
Prom  <•■  II.  Dale,  Capo  of  Good  Hope.  Eng. 
Pat.    103,324,  Jan.   19,   191K.     (Appl.   No.   875 

of  1916.) 

Tnr-:  kiln  consists  of  detachable  sections  capable 
of  being  readily  assembled  to  form  a  structure  of 
•  areolar  or  polygonal  cross-section.  The  sections 
are  secured  to  each  other  by  stops  and  latches  so 
a^  to  form  inner  and  outer  walls  kept  apart  by 
istsnee  pieces.  The  space  between  these  wall's 
i-  filled  u'th  sand  or  similar  material.  A  double- 
walled   roof   constructed   of   radial   sections   also 

filled  with  sand  and  supporting  a  feed  drum  with 
movable  cap,  is  provided!. — .1.  E.  ('. 


III.— TAR  AND  TAR  PRODUCTS. 

Benzene  :    Iclion  of  ammonia  and  calt  — . 

A.  V.  Dumanski  and  A.  V.  Zvereva.     J.  Russ. 
Phys.-Chem.  Soc,  1916,  48,  994—996. 

When  dry  ammonia  i-  passed  through   benzene 
containing    shavings    of    calcium,    the    follow 
reactions      take      place:      Ca      INII       Ca  \ll,|, 
=Oa(NH,)1     II.     2MI    j  and  C,H,     B       I    1I8. 

T.  II.  P. 

Benzophenom  ;  Basic  derivatives  of .     Tertiary 

aminobensyl   alcohols   and   their   derivatives.     V, 
J.  von  Braun.    Ber.,  1916,  49,  2605     2608. 

Uasic    diphenyhnethane    derivatives    containing 
'  hyl-  or  diiiK't  byl-ainiiiii  groups  in    the    ortho 
position  to  the  methylene  group  cannot  be  oxidised 
direct  ly    to    f  he    benzophenom  •  it  h 

chloranil,  I  ul  the  oxidation  is  effected  by  i  hro 
i  id  n  thi       N(CB    I.  groupi 

N(CN)CH         iup       The  cyanogen  group  may 
ihrn  be  removed  by  saponification  with  i 
of  a  monomi  thylamino  group,  and  from  the  latter 
on    methylation    the    dimethyhuaaino    group    is 
i .  generated.     < ■■  I'.  M. 


DiAydroindole  (■<i.*is;  Substituted  -.  Fission 
of    tlic    reduced    indole    and  rings    by 

111.     I.  von  Braun,  K.  lleider,  and 
L.  Neumann.     Ber.,    1916,   49,  2613     2624 

The  dihydroindole  ring  is  reduced  in  three- 
different   directions  \\U>-n  the  indole  base  in  the 

form  of  the  quaternary  methyl  chloride  Com- 
pound is  treated  with  sodium  amalgam,  viz., 
with  tlie  formation  of  an    N-methyldihydroindole, 

an   o-alkyldi thylaniline,    and    a    J-phenyialkyl- 

dimethylatnine.    The  relative  proportions  of  f!. 
products    vary    gi  cording    to    the    sub- 

tituents  present  in  the  pyrrole  ring.    Thus  whilst 
dihydroindole  itself  gave  75%  of  tertiary  cyi 
base,  8%  of  aromatic  base,  and   iv       of  aliphatic 
base,  a-methyldihydroindole  gave  40%,  10%,  ami 
20%     respectively,     and     8-methyldihydroindoli 
(dihydroskatole)   gave   but    traces  of  the  aniline 
base,   and   as   much   as   24%   of    3-phenylpropyl- 
dimethylamine.      Substitution   in    both   a   and 
positions  gave  results  intermediate   between  tbi 
above  extremes. — <■•  I'.  II. 

Benzol  recovery  after  the  tear.     Sperr.     See  1 1  A. 

Patents. 

a-Chlorotoluent  ;  Process  of  preparing  — .  Badische- 
Anilin  ti.  Soda  Fabr.  Ger.  Pat.  294,638,  July 
B,  1914. 

TOLUENE-p-SULPHOKIC    aeid.     or     Us    chloride    or 

amide,  is  dissolved  in  sulphuric  aeid.  the  solution 
tieated  with  chlorine,  and  the  sulpho  group 
removed  from  the  result  ingo-cblorotoluenesulphonic 
acid,  •■'!■■  bv  heating  it  in  a  current  of  Bteam. 

— C.  A.  M . 

Arylamides     of     2-hydroxynaphthali  no-S-carbaxylii 

acid;   Process  "j  preparing .    Parbw.  vorm. 

Meister.  Lucius,  u.  Bruning.    Ger.  I'at.  291,799, 
\pr.  30,  1914. 

A  Mivii  bj    "i  2-hydroxynaphthalene-3-carboxyhc 

aeid   with   .i    large  excess  of   an  aromatic  amine  is 

treated  with  phosphorus  chloride,  whereby  the 
hydroxynaphthoic  aeid  chloride  first  formed, 
reacts  with  the  amine  to  form  the  arylamide. 
The  yield  is  approximately  quantitative. — C.  A.  M. 

2.Z-Hffdroxynaphihoic  acid  and  its  derivatin  -: 
Process  of  preparing — — .  Parbw.  vorm. 
Meister.  Lucius,  u.  Briining.  Ger.  Pat.  295,183, 
Oct.  28,  1913. 

An    acyl-2.3-hydroxynaphthoic    acid    is    heated 
until  an  intermediate   product    of  the  nature  61 
an  anhydride  is  formed,  and  thi.s  is  treated  with 
ammonia  or  with  bases  capable  of  yielding  a 
dsrfr at ives.     ' '•  A.  M. 

Tar  ;   Continuous  distillation  of .    J.  Artmann. 

i     i  ,i.  Germany.    U.S.  Pat.  1,21  1,269,  Jan    30, 
1917.    Date  of  appl..  Oct.  II,  1909. 

IV.  Pat.   107, 906  of  1000 ;    this  J.,  1910,  6 


IV.— COLOURING     MATTERS    AND     DYES. 

Hydro*  ■  ;    Synthe,    -  •  .     M.  Nieren 

stein.     Chem.  Soc.  Trans,,   H'17.   111,4—10. 

The  synthesis  of  hydroxyquercetin  from   I. 
tetrahydroxybenzene  was  undertaken  to  establish 
the  con  of  the  formula  of  this  substance, 

which  had  previously  (Ber.,  1911,  44,  3487)  b  i 
obtained  from  quercctin  bj   oxidation  and  subse- 
i  educt  ion.    Tetrahj  dro 
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verted  into  2.3.4.6-tetrabydroxyacetophenone  by 

t he  action  of  acetic  acid  and  zinc  chloride  ;  this 
on  methylation  under  suitable  conditions  pave 
a  trimethyl  ether,  m.pt.  125°— 126"  C,  which 
condensed  with  veratraldehyde  to  give  2-hydroxy- 
3.4.6-trirnethoxyphenyl-3.4-dirnethoxystyryl  ke<  - 
one,  m.pt.  113°  C.  Tlie  latter  in  presence  of 
hydrochloric  acid  was  converted,  with  ring  forma- 
tion, into  5.7.S.3'.4'-pentamethoxyflavanone, 
which  through  its  3-isonitroso-derivative  gave  the 
corresponding  flavonol,  m.pt.  147° — 149°  C.  The 
demetliylation  of  this  compound  gave  a  sub- 
stance '  identical  with  the  hydroxyquercetin 
previously  obtained. — G.  F.  M. 

Patents. 

Triarylmethane    dyestuffs    fast    to    light  :      Manu- 
facture of .     Farbw.  vorru.  Meister,  Lucius, 

und  Briining.    Ger.  Pat.  295,495,  Alar.  5,   1915. 
Addition  to  Ger.  Pat.  290,065  (this  J.,  1916,  531 ). 

In  addition  to  the  diarylindyl  dyestuffs  which  con- 
lain  a  halogen  atom  in  the  para  position  to  the 
methane  carbon  atom  as  claimed  in  the  original 
patent,  similarly  constituted  bodies  having  an 
amino,  sidpbonie,  or  oxy  group,  either  in  the  form 
of  an  ether  or  ester,  in  the  place  of  the  halogen, 
may  be  treated  with  aromatic  amines. — J.  I".  1>. 

Copper-containing    pigments.     Ger.    Pat.    2'.|o,7!'i. 
See  XIII. 


V.— FIBRES  ;     TEXTILES ;     CELLULOSE ; 
PAPER. 


Vegetable    fibres  :      Purification    of 


G.    L. 

Ntadnikov.      J.   Buss.   Fhys.-Chem.   Soc,    1916, 
48,  301—302. 

The  purification  of  vegetable  fibres  (cut ton,  flax) 
to  be  used  in  the  study  of  adsorption  in  general 
and  that  of  colouring  matters  in  particular,  may  be 
effected  as  follows.  The  fibre  is  boiled  with  water, 
which  is  changed  each  day  after  boiling  for  eight 
hours,  this  procedure  being  followed  until  250  c.c. 
of  the  filtered  water  after  use  leaves  no  residue 
on  evaporation.  The  extracted  fibre  is  left  for 
three  days  covered  with  alcohol,  which  is  then 
replaced  by  a  fresh  quantity.  After  another  period 
of  three  days,  the  fibre  is  removed  from  the 
alcohol  and  washed  with  ether,  alcohol,  and  water 
successively.  The  complete  displacement  of  the 
alcohol  by  water  is  effected  only  very  slowly  ;;t 
the  ordinary  temperature,  since  even  after  eight 
months  a  fresh  quantity  of  water  was  found  to 
contain  alcohol  after  being  in  contact  with  the 
fibre  for  a  few  days.  The  process  takes  place 
far  more  rapidly  when  the  fibre  is  boiled  with 
successive  quantities  of  water. — T.  II.  1'. 

Paper-yarn  textiles,  und  dyeing  and  impregnating 

them.     A.     Kertesz.     Ver.     deut.  TextttVered- 

lungsind.,  Dusseldorf,  Dec.  9.  1916.  <  'bem.-Zeit., 
1917,  41,  43—44. 

The  manufacture  of  paper-yarn  textiles  in  Ger- 
many has  been  stimulated  in  an  extraordinary 
degree  by  the  war.  The  industry  may  be  con- 
sidered under  two  branches  :  the  manufacture  of 
substitutes  for  jute  sacking  and  the  manufacture 
of  textiles  for  ordinary  use.  Very  great  progress 
has  been  made  in  a  technical  sense  in  the  manu- 
facture of  jute  substitutes  ;  the  satisfaction  of  the 
requirements  as  regards  high  tensile  strength 
presented  considerable  difficulty,  on  account  of 
the  shortness  of  the  paper  fibre,  but-  improved 
results  have  been  attained  by  certain  after-treat- 


ments, notably  by  suitable  impregnation.  This 
branch  of  the  trade  is  essentially  a  war  industry, 
the  material  being  employed  mainly  for  sand  bag- , 
and  the  question  of  its  continuation  after  the  war 
remains  more  or  less  open.  Nevertheless,  it 
hoped  that  the  substitution  of  the  entirely  home- 
manufactured  product  for  the  imported  material 
may  be  permanently  established  after  the  war, 
more  especially  since  it  is  shown  that  the  price 
of  jut''  increased  120%  during  the  twenty  years 
from  1893  to  1913.  Other  materials  have  advanced 
in  much  lower  ratio,  e.g.,  cotton  47%,  wool  43'  . 
raw  silk  2  %,  flax  30  %.  The  quantity  of  raw  jut 
imported  into  Germany  in  1913  was  162,063  tons, 
and  even  as  compared  with  1910,  the  price  showed 
an  advance  of  76%.  The  manufacture  of  tie- 
liner  grades  of  paper  textiles  for  general  purpos 
shows  even  better  prospects  for  the  future  ;  the 
technical  progress  made  during  the  period  of  th> 
war  is  most  striking  when  products  of  the  present 
day  are  compared  with  those  of  three  years  ago. 
Yarns  of  different  character  are  required  for  thi- 
branch  of  the  trade;  the  cotton  ruanufactuiv 
requires  yarns  and  fabrics  of  greater  softness.  It. 
has  been  found  that  a  textile  finished  by  calendering 
from  a  weakly  alkaline  soda  or  soap  bath  becomes 
much  softer  and  more  pliable.  It  is  expected  that 
public  taste  will  be  trained  by  the  present  scarcity 
of  the  standard  textile  fibres  to  take  these  new 
materials  into  favour  for  decorative  printed  goods 
and  wearing  apparel  and  that  the  demand  will  go  on 
increasing  after  the  war.  As  regards  the  impreg- 
nation of  paper  yarns  to  increase  their  strength 
and  resistance  to  moisture,  it  has  been  found  that 
the  treatment  with  aluminium  soaps  as  practised 
with  cotton  goods  does  not  give  such  satisfactory' 
results  in  this  case.  The  best  treatment  is  b\ 
impregnation  in  two  baths  :  (1)  passage  through 
a  glue,  tannin,  and  silicate  bath  at  50°  C.  without 
drying,  and  (2)  passage  through  a  cold  basic 
aluminium  formate  bath  of  6  B.  (sp.  gr.  104). 
aud  drying.  The  first  bath  is  made  by  steeping 
80  grins,  of  glue  in  cold  water  for  several  hours 
and  then  melting.     In  a  separate  vessel  15  grms. 

i    of  tannin  is  dissolved  in  hot  water  and  15  grms. 

|  of  water-glass  of  36°  B.  (sp.  gr.  1-31)  is  added. 
The  glue  solution,  heated  to  50°  C,  is  then  treat  en 
with  the  tannin-silicate  solution,  while  stirring, 
and  t  he  whole  made  up  to  1  lit  re.  The  impregnated 
yarn  shows  an  increase  of  over  10%  in  dry  tensi!1 
strength  and  about  30%   in  wet  strength.     Tb< 

!   dyeing  of  paper  yarns  and  fabrics  is  done  exactly 

j  on  the  same  principles  as  that  of  cotton.  Sub- 
stantive, sulphur,  and  vat  dyestuffs  are  employed. 
but  greater  care  is  required  in  turning  and  handling 
the  goods.  Dyeing  machines  are  preferable  to 
hand  dipping  on  this  account,  and  for  the  sam> 
reason  the  baths  must  not  be  too  strongly  alkalin 
and  the  temperature  mu>t  In'  kept  below  ti 
boiling  point,  preferably  at  50°  to  00°  C. — J.  F.  B. 

Economic  sources  oj   potash   and   wool  fat   in    S 
Australia.     Winterbottom.     See  VII. 


Patents. 

Yarn  ;    Conditioning    or    moistening    oj  —      .  n 
apparatus  therefor.     The  Fine  Cotton  Spin 
and   Doublers'   Assoc.    Ltd..   II.    Brooks,   Man- 
Chester,   and   A.   Stafford,    Bolton.     Eng.    I'.  ' 
103,023,  Feb.  23,  1916.   (Appl.  No.  2683  of  1916.) 

In  the  process  of  singeing,  doubling,  and  wind 
or  spinning  yarn,  the  latter,  as  it  leaves  the  bow  Is 
of  the  singeing  machine,  is  humidified  bj    | 
in  front  of  a  nozzle  through  which  a  blest   of 
and  spray  of  water  is  caused  to  issue  and  imp 
upon    the    yarn.     A    wind    shield    or    receiver    is 
placed  so  as  to  stop  the  blasi  or  spray,  collect  tl 
surplus  water,  and  convey  it  to  a  tank.— J.  P.  B 
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Ccllon  yarns  and  fabrics  :  Manufacture  or  In  atmi  nl 

of    [to    produce    woolly    effects].     Tootal 

Broadhursi  Lee  Co.,  Ltd.,  and  B.  Lester,  Man- 
chester. Eng.  Pat.  103,057,  May  !.  1916. 
(Appl.  No.  6373  of  1916.) 

Textiles  having  the  appearance  and  '•  feel  "  if 
wool  are  produced  from  yarns  spun  from  mixtures 
of  dyed  and  undyed  cotton  or  of  different  shades 
or  colours  of  dyed  or  undyed  cotton,  the  yarns 
or  the  fabrics  made  from  them  being  subsequently 
shrunk  by  t  real  men!  wit  h  causl  i<  soda  or  sulphuric 
acid.— J.  F.  15. 

Celluloid:  Process  of  treating  — .  R.  Josephson, 
Assignor  to  Pantasote  Leather  Co.,  Passaic, 
N'.l.  U.S.  Pat.  1,211,588,  Jan.  9,  1917.  Mat,' 
of  appl.,  Feb.  2, 1914.     Renewed   lug.  19,  1916. 

Finely  powdered  celluloid  is  treated  with  water 
a  ml  t|i,.  camphor  is  distilled  off  with  steam.     J.F.B. 


Cellulose  ;     Manufacture   of 


C.    N.    Waite 


(('.  li.  Mat-'oun.  administratrix]  and  .1.  !•'..  Hedin, 
Wilmington,  Del.,  Assignors  to  W.  II.  sharp. 
Philadelphia,  Pa.  C.S.  Pat.  1,212,158,  Jan.  9, 
1017.     Date  of  appl.,  Oct.  1.  1915. 

A  haw  material  containing  cellulose  i-  digested 
with  caustic  soda  which  has  been  treated  with  a 
small  quantity  of  sulphur  so  that  the  amount  of 
sodium  sulphide  present  is  less  than  0-6%.  This 
small  quantity  of  sulphide  is  sufficient  to  neutralise 
the  effect,  of  the  free  oxygen  present  and  thus 
prevent  the  formation  of  oxycellulose,  but  is 
insufficient  to  exert  an  appreciable  digesting 
action. — J.  F.  B. 

Pulp  or  paper  stock  :    Method  mill  apparatus  for 

indicating  and  regulating  the  consistency  of . 

K.  J.  Trimhev,  I. lens  Falls.  N.V..  I  .S.  \.  Kn<'. 
Pat.  17.sk,  Dec.  20,  L915. 

The  apparatus  comprises  a  constant  -le\  .|  chamber 
having  a  discharge  orifice  maintained  under  a 
constant  head  of  pulp,  and  a  variable-lei  el  chamber 
arranged  to  receive  the  pulp  discharged  from  the 
constant-level  chamber  and  provided  with  an 
outlet  pipe  ot  suitable  size  ami  shape  to  cause  a  ; 
frictional  resistance  in  the  How  of  pulp,  thus 
maintaining  a  head  of  pulp  varying  with  its 
consistency  and  frictional  resistance.  The  variable- 
level  chamber  may  be  supported  by  an  arm  and 
counter-weights  so  that  variations  in  the  level 
are  indicated  on  a  scale.  The  variations  in  the 
level  are  caused  to  operate  a  rod  controlling  a 
supply  of   diluting  water  through  a  ratchet  wheel 

operated  by  a  double  reciprocating  pawl,  with 
means  for  throwing  the  pawl  into  and  out  of 
engagement,  the  movement  of  the  ratchet  wheel  I 
in  one  or  the  other  direction  causing  an  increase 
or  decrease  in  the  supply  of  diluting  water  as 
required.-   J.  1'.  I!. 

Paper  stock  :  .-I/*/.,  (he  treatment  [stei  ping] 

of  —  .  \V.  G.  Fiske,  Pnrfleet,  Essex.  Eng. 
Pat.  103,376,  Mar.  2,  1916.  (Apnl.  No.  3160 
of  1916.) 

.Material,  such  as  wood  pulp,   waste  paper    or 

the  like,  is  fed  continuously  along  with  liquid 
into  one  end  of  a  revolving  drum,  the  internal 
periphery  of  which   is   divided   up   by   a   helical 

partition   int..  an   open   channel   winding  from   one 

end  of  the  drum  to  the  other,  so  that  the  material 
with  the  liquid  travels  with  a  lolling  mot  ion 
through  all  the-  convolutions,  being  discharged  at 
the  further  end  in  a  thoroughly  steeped  and 
partially  disintegrated  condition,  without  the  use 
of  positive  mechanical  I  evices.     At   inter- 


vals in  the  channel  are  placed  variously  shaped 
obstructions,     such      as     gates,     serrated      plates. 

strainer  bars.  etc..  which  impede  the  passage  of 
the  more  resistant  portions  of  material  and  cause 
them  to  remain  for  a  Longer  period  under  treat- 
ment. The  material  caught,  on  these  obstructions 
is  carried  round   to  the  top  of  the  drum  and  then 

drops  off,  and  the  edge  or  lip  is  so  constructed 
that  the  lumps  fall  into  the  preceding  and  not 
into  tie-  succeeding  convolutions  of  the  channel. 

—J.  P.B. 

Preparation  of  a  guttapercha  substitute  from  pa/Mr 
impregnated  until  waterproof  substances.  Oer. 
Pat.  -JHo.il' I.     See  NIV. 


VI.— BLEACHING  ;  DYEING  ;   PRINTING  ; 
FINISHING. 

Cotton  yarns',  Action  of  two  different  jn-ocesses  of 
bleaching  on  American  — .  F.  1*.  Jecusco. 
.1.  Soc.  Dyers  and  CoL,  1917,  33.  :;i— 38. 

For  the  control  of  the  cotton  yarn  bleaching 
process,  three  skeins  of  yarn  are  taken  from  the 
Batch  and  tested  in  the  grey  state  for  tonsil, 
strength,  elasticity,  and  weight  :  they  are  marked, 
returned  to  the  batch,  and  one  skein  is  withdrawn 
after  the  boiling,  on,,  alter  the  "  chemic  and 
sour,  and  one  after  finishing.  The  results  are 
recorded  and  any  departure  from  normal  conditions 
can  be  located  a  lid  investigated.  The  standard 
process  through  which  the  yarn  is  passed  consists 
of  the  following  operations  :  lioiling  under  a 
pressure  of  15  lb.  in  an  injector  kier  with  2%  id' 
"sulphated  oil"  and  8%  of  caustic  soda  for  S 
hours  ;  washing  in  kier.  upwards  for  1  hour  and 
downwards  for  1  hour:  chemicking  with  calcium 
hypochlorite  of  1°— 3*  TV.  (sp.gr.  1  005— 1010) 
for  \ — 2  hour-,  according  to  the  '.unit  of  yarn; 
washing  for  half  an  hour  :    souring  with  sulphuric 

acid  of   1       g    TV.  (sp.gr.  1005— 1010)  for  half 

an  hour  :  washing  for  half  an  hour  :  soaping  and 
neutralising  (soap  I  -",,.  borax  0*25%)  for  half 
an  hour:  blueing  and  softening,  In  order  to  test 
the  quality  of  the  bleach,  two  skeins  are  taken 
after  the  neutralising,  one  of  them  is  steamed  in  a 
small  laboratory  kier  for  one  hour  and  compared 
as  to  colour  with  the  other  one;  if  there  is  any 
yellowing  the  bleaching  should  be  repeated.  The 
softening  agent  is  an  ammoniacal  emulsion 
of  stearic  acid  and  coconut  oil.  In  a  normal 
bleach,  the  effect  on  the  mechanical  properties 
of  the  yarn  is  represented  by  the  following  figures 
which  are  the  a\  erage  of  twelve  different  records: 
lioiling  out.  gain  in  strength  22*8  and  in  elasticity 

0'95,loss  iii  weight  ii-15",, ;  bleach ing.gain  in  st  rengt  h 
L'.V!)  and  in  elasticity  0-79,  loss  in  weight  7 ■:;■ 
finishing,  gain  in  si  length  W'.'l  and  in  elasticity 
hlil.  loss  in  Weight  6-2%,  all  calculated  on  the 
grey.  These  numbers  are  liable  to  variations 
according  to  the  relative  work  performed  bj  the  boil- 
out  and  by  chemicking  respect  ively;  if  the  boil-out  be 
t  borough,  the  chemicking  would  reduce  the  strength 
of  the  yarn  slightly  as  compared  with  the  boiled 

yarn,  but  in  all  cases  the  sum  total  of  the  bleaching 

operations   is   a    substantial    gain    in   strength   and 

elasticity  over  the  Brey,  owing  to  the  more  inti- 
mate contact  of  the  fibres  produced  by  the  re- 
moval of  the  impurities.  On  the  other  hand, 
when  the  boding  process  is  so  restricted  as  to 
necessitate  a  verj  much  more  severe  hj  pochlorite 
treatment,  the  total  effect  of  the  bleach  maj  result 
in  a  loss  of  strength.     For  instance,  a   batch  of 

yarn  boiled  for  8  hours  w  ii  b  1  ",,  of  soap  and  5%  of 

soda  ash,  required  2  hours  in  hypochlorite  of 
-    Tiv.  (sp.  gr.    I  ui).  and  showed  a  total  loss  in 

weight  of  7-1",,  and  loss  in  strength  of  i-7% 

.1    F.  B. 
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Paper-yarn   textiles,  and  dyeing  and  impregnating 
them.     Kertesz.      See  V. 


Patents. 
Cotton    fabrics:     Manufacture    of- 


[Produc- 
linii  of  transparent  and  wool-like  effects.]  Akt.- 
iu-s.  Cilander,  Herisau,  Switzerland.  Eng. 
Pat.  103,432,  July  6,  1916.  Under  Int.  Com., 
Feb.  9,  1916.     (Appl.  No.  9516  of  1916.) 

Transparent  effects  on  cotton  fabrics,  windier 
mercerised  or  not.  are  produced  by  treatment 
with  sulphuric  acid  of  less  than  ."0!  B.  (sp.  gr. 
1-197),  cooled  to  at  least -4  ('..  and  subsequently 
mercerising  with  caustic  soda.  Wool-like  effects 
are  produced  on  non-mercerised  cotton  fabrics 
by  immersing  for  5 — 10  mins.  in  sulphuric  acid 
of  similar  concentration  and  temperature.  Pat- 
terns may  be  produced  by  local  action. 

—J.  F.  B. 

Size  [for  yarns]  ;  Heating  of .     J.  Brandwood, 

Bury.  Eng.  Pat,  103.431,  Julv  6.  1916.  (Appl. 
No.  9514  of   1916.) 

Siy.E  in  the  size-beck  or  size-box  is  heated,  and  its 
temperature  maintained  by  blowing  a  current 
of  hot  compressed  ah  directly  through  the  size, 
thus  avoiding  the  dilution  arising  from  the  use  of 
live  steam  and  evaporating  oft'  any  moisture  int  in- 
duced by  the  passage  of  damp  yarns. — J.  F.  B. 

Dyeing;    Impts.   in .     Surpass  Chemical  Co., 

Assignees  of  H.  B.  and  I.  J.  Smith.  Albany, 
X.V.,  U.S.A.  Eng.  Pat,  103,445,  Julv  31.  1916. 
Under  Int.  Conv.,  Mar.  21,  1916.  (Appl.  No. 
10,788  of  1916.) 

See  U.S.  Pat,  1,199,745  of  1916;  this  J..  1916.  1153. 

Preparation  of  artificial  ochre  from  iron  mordant 
liquors  and  clay.     tier.  Pat,  295,209.     See  XIII. 

Manufacture  of  concentrated  solutions  of  complex 
organic  chromium  salts  for  tanning  and  dyeing. 
Ger.  Pat.  295,518.     See  XV. 


VII.— ACIDS;   ALKALIS;   SALTS;    NON- 
METALLIC  ELEMENTS. 

Potash    and    wool    fat    in    South    Australia  ;     An 

investigation    into   the  economic  sources  of . 

D.  C.  Whit erbot torn.     S.  A.  Dept.  Cheni..  Bull. 
No  2.   1916.   1—34. 

The  imports  of  potash  salts  into  Australia  for  the 
year  1913  are  returned  as  follows:  Potash  alum, 
alum,  and  aluminium  sulphate,  3285  cwt.  ;  potash 
and  pearlash,  caust  c  potash,  2499  cwt,  ;  potassium 
chloride  and  sulphate,  88.143  cwt.;  potassium 
and  sodium  cyanides  and  bromides,  40.400  cwt. 
Of  these,  very  small  amounts  were  imported 
direct  to  South  Australia.  The  possible  sources 
of  potash  salts  in  the  State  are  discussed  under 
eight  heads.  The  production  of  potash  from  the 
ashes  of  land  plants  does  not  appear  to  offer  any 
considerable  prospect  for  industrial  enterprise. 
An  investigation  of  four  species  of  local  seaweeds 
indicated  that  the  kelps  from  these  varieties  were 
too  poor  in  potassium  and  too  rich  in  sodium  to 
have  any  commercial  value  ;  two  of  them,  how- 
ever, contained  appreciable  quantities  of  iodine. 
As  regards  the  wool-scouring  industry,  about 
3500  tons  of  wool  is  scoured  annually  in  S.  Austra- 
lia, equivalent  to  about  157-5  tons  of  potassium 
carbonate  and   700   tons   of   wool   fat.      II    would 


not  be  possible  to  recover  the  whole  of  these  by- 
products, but  a  simple  method  for  codec  ting  some 
of  the  potash  is  suggested  which  would  lie  com- 
mercially advantageous.  The  wool  should  re- 
ceive a  preliminary  steep  or  wash  in  water  before 
tbe  application  of  chemicals,  for  which  purpose 
an  ordinary  wash-bowl  or  Malard  steeping  machine 
would  be  suitable.  The  steep-water  should  lie 
allowed  to  attain  a  conveniently  high  con.  ,  ntration, 
then  evaporated  in  open  vats,  and  the  residue 
incinerated  in  pans.  It  is  estimated  thai  a  plant 
for  treating  3000  tons  of  wool,  including  3  steeping 
bowls  and  a  small  Porion  evaporator,  would  cost 
£1700  and  would  yield  £863  profit  on  a  working 
expenditure  of  £1504,  at  normal  prices.  The 
recovery  of  potassium  salts  from  sea  water  lias 
not  been  closely  investigated  under  Australian 
conditions.  Another  possible  commercial  source 
of  potash  is  from  the  mineral  alunite,  two  distinct 
deposits  of  which  occur  in  S.  Australia,  with 
potash  contents  of  10-5  and  9-0%  (as  hl,0) 
respectively.  By  various  known  methods  of 
treatment  it  would  be  possible  to  carry  out  the 
manufacture  either  of  potash  alum  or  potassium 
sulphate  for  the  Australian  market,  but  for 
export  it  would  be  more  profitable  to  ship  the 
crude  alunite.  The  fume  condensed  from  cement 
kilns  is  capal  le  of  yielding  commercial  quantities 
of  potassium  salts.  The  recovery  of  potash  from 
beet  sugar  manufacture  is  of  no  interest  in  the 
present  discussion.  Felspar  rocks  may  serve  as 
a  source  of  potash  when  they  contain  not  less 
than  12",,  K,0.  A  very  rich  variety  containing 
1404",,  is  found  at  the  yelta  mine  but  not  in 
commercial  quantities  ;  a  large  deposit  of  felspar 
occurs  at  Kangaroo  Island  but  it  contains  only 
70o  K,0.  The  recovery  of  the  unsaponifiable 
portions  of  wool  fat  from  the  wool-scouring 
industry  is  capable  of  profitable  development, 
especially  when  combined  with  the  recovery  of 
potash.  In  Australian  wool  washing,  no  soap  is 
employed,  only  sodium  carbonate,  and  the 
unsaponified  grease  may  be  skimmed  off  the 
surface  of  the  liquor  in  the  wash-bowls  and  sub- 
mitted to  some  simple  refining  treatment.  It  is 
melted,  strained,  and  kept  melted  for  half  an  hour  in 
presence  of  wood-charcoal  as  a  deodoriser.  The 
melted  fat  is  washed  by  boiling  with  water  for 
about  one  hour  four  times  in  succession,  then 
cooled  and  kneaded  with  cold  water  until  no 
further  colouring  matter  is  removed.  The  hy- 
drated  fat  is  then  melted  and  separated  from  the 
enclosed  water,  at  the  same  time  it  is  treated 
again  with  wood  charcoal  and  a  little  bone  char- 
coal, and  subsequently  filtered.  The  yield  can 
only  be  roughly  estimated,  but  the  3500  tons  of 
wool  scoured  in  S.  Australia  might  be  expected 
to  yield  50  tons  of  lanolin  at  a  cost  for  treatment 
of  not  more  than  £15  per  ton.  The  treatment 
of  the  scour-liquors  by  the  acid  process  would 
hardly  be  profitable  unless  chamber-acid  could  be 
obtained  at  not  more  than  £2  per  ton. — J.  I  .  B. 


Mctubisul  phites  of  potassium  and  of  sodium. 
P.  Carles.  Eep.  Pharm.,  1917,  28,  33.  Pharm. 
J.,  1917,  98,  161. 

Since  the  war,  and  the  consequent  scarcity  of 
potassium  metabisulplu'te,  considerable  attention 
has  been  directed  to  the  corresponding  sodium 
salt.  This  is  richer  in  sulphurous  anhydride, 
containing,  when  pure.  67-2%,  and  it  should,  for 
many  reasons,  be  preferable  £o  the  potassium  salt. 
Sodium  rnetaliisulphite  does  not  readily  crystallise. 
and  it  is  placed  on  the  market  in  powder,  or  in 
compressed  tablets.  Hence  it  does  not  keep  so 
well  as  the  crystals  of  potassium  metabisulphite. 
A  more  serious  defect  is  tin-  frequent  presence  of 
notable  quantities  of  iron  as  an  impurity.  Pre 
quently  samples  are  met  with  containing  sufficient 
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iron  1"  impart  a  distinct  yellow  colour  to  the 
powder.  'I  bis  defect  is  specially  harmful  when  i  li<- 
product  is  used  as  a  preservative  for  wines  and 
dietet  Lc  preparal  tons.  When  these  contain  tannin, 
i  in\  ultimately  develop  a  dark  or  even  black  shade 
win  -n  treated  with  the  iron-contaminated  preser\  a 
tive.  This  undesirable  result  is  not  at  once  evident, 
since  the  sulphurous  acid  at  first  present  keeps  the 
iron  in  the  ferrous  condition.  \-.  however,  the 
reducing  acid  is  volatilised  or  oxidised,  so  i  he  dark 
tint  develops.  It  is,  therefore,  necessarj  that  all 
sodium  metabisulphite  used  as  a  preservative 
should  be  reasonably  free  from  iron. 

Magnesium    [in    limestone]  ;    Rapid    method   for   the 

determination  of .  N.  Busvold.   Chem.-Zeit., 

11)17,  41,  -12. 

\s  a  rapid  method  for  the  determination  of  mag- 
nesium,  suitable   for   industrial   laboratories,   the 

following  procedure  is  recommended  : — 5 — 10  gnus. 
of  the  limestone  containing  magnesium  is  calcined 
in  an  electric  crucible  furnace  and  dissolved  in 
the  smallest  possible  quantity  of  dilute  hydro- 
chloric aeid  (1  :  1).  The  solution  is  boiled  tor  a 
few  minutes  with  an  excess  of  pure  calcium 
carbonate,  which  precipitates  the  metals  of  the 
third  group,  then  poured  on  a  folded  Biter,  and 
the  residue  washed.  The  filtrate  is  treated  with 
20  r.e.  of  a  (i"„  suspension  of  pure  lime,  boiled  for 
just  sufficient  time  to  produce  a  granular  pre- 
cipitate, easy  to  filter,  cooled,  filtered,  and  the 
precipitate  washed  with  water  containing  a  little 
milk  of  lime.  The  precipitate  with  the  filter  is 
placed  in  an  Erlenmeyer  flask  of  1  litre  capacity 

and  treated  with  about  :fnn  c.C  of  water  and 
40  c.c.  of  .V  1  oxalic  arid  solution.  The  liquid  is 
boiled  for  r>  mini,  or  sufficiently  long  to  convert 
all  the  calcium  into  oxalate,  filtered  hot .  and  the 

precipitate  Hashed  with  foiling  water.  Tin 
tilt  rate  contains  the  excess  of  free  oxalic  acid  and 
the  magnesium  oxalate  in  solution.  It  is  cooled 
and  titrated  with  .V  5  sodium  hydroxide  in 
presence  of  methyl  red  as  indicator  ;  25  c.C. 
of  sulphuric  acid  (1  : 6)  is  added,  the  solution 
heated  to  70"  ('.  anil  the  total  oxalic  acid  titrated 
with  -Y  5  permanganate.  The  difference  between 
the  total  and  the  free  oxalic  acid  is  cat  ulated  as 
magnesium  oxalate:  1  c.C.  of  .V  .">  oxalic  acid 
=0-00 4:500  grin.  MgO.  The  whole  operation  take- 
about  two  hours. — J.  F.  B. 

Dialysis  of  the  chlorides  of  ferric   iron,   chromium, 

and  aluminium  ;  Hot and  rajiiii  preparation 

of  tluir  colloidal  hydrous  oxides.     Iff.  Neidle  and 
J.  Barab.     J.  Amer.  Chem.  Soc.,  1917,  39, 71    81. 

The  membranes  used  were  of  parchment  paper 
and  were  prepared  by  moistening  discs  of  38  cm. 
diain.,  folding  into  a  bag.  and  tying  to  the  Banged 
end  of  a  glass  tube,  15  cm.  long  and  2  cm.  in 
diameter.  Commercial  C.P.  chlorides  were  em- 
ployed in  all  except  a  few  experiments,  in  which 
specially  prepared  gTeen  chromic  chloride  was  used. 
It  was   found   that    the   yield   of  colloidal   hydrous 

oxide  obtained  by  dialysis  of  solutions  of  aluminium 

and  ferric  chlorides  is  far  greater  in  hot  volutions 
than  in  cold  ones,  and  that   for  a  given   volume  of 

chloride  solution,  the  percentage  vield  of  colloid 
decreases  with  increasing  concentration.  Colloidal 
aluminium  and  chromium  hydrous  oxides  can  be 
prepared  by  dissolving  the  freshly  precipitated 
hydrous  oxide  in  the  chloride  and  dialysing  at 
70°  to  80  c.  To  prepare  the  clear  brownish-red 
colloidal  hydrous  ferni    oxide,   it    is  necessary  to 

dialyse  tir-t    in  the  cold,  until  no  more  iron  passes 

through  the  membrane.  For  example,  26  gnus. 
of  ferric  chloride  was  dissolved  in  250  c.c.  of  water, 
and  127  c.c.  of  l  -365  a  ammonia  soluf  ion,  sutii.  ient 
to  react  with  62-5%  of  the  ferric  chloride,  was 
added.     After  shaking  vigorously,  the  mixture  was 


allowed  to  stand  several  hours  or  overnight.  The 
perfei  tl\  clear  brownish-red  solution  obtained,  was 
diluted  to  400  C.C.  and  dialvsed  in  the  cold  for 
23J  hours,  and  then  for  231  hours  at  75°— 80°. 
The  yield  of  colloid  was  89-9%.  To  prepare  the 
purest   hydrosol  in  the  shortest  time,  the  lightest 

(80  lb.)  paper  must  I"'  employed,  and  the  dialysis 
should  he  carried  out  at  the  boiling  temperature. 
Operating  in  this  manner,  colloidal  sols  can  be 
obtained  in  10  hours  of  a  purity  equal  to  that 
obtainable  only  after  dialysis  for  several  months 
by  the  older  methods.     J.  15.  C.  K. 

Platinum  sulphide;    New   method   "./    precipitating 

and  analysis  of  platinised  asbestos.     V.  X. 

fvanov.     .1.  Buss.  l'hvs.-Chem.  Soc,  1916,  48, 
527  -529. 

THE  addition  of  mercuric  chloride  to  a  platinum 
solution  prior  to  precipitation  of  the  metal  as 
sulphide  facilitates  the  estimation  of  platinum 
and  allows  of  accurate  results  being  obtained  (see 
(i.i/.e.  this  .).,  101:5,  IS),  but  the  bulk  of  the  pre- 
cipitate is  greatly  increased  and  injurious  mercury 
vapour  is  liberated  when  the  precipitate  is  ignited. 
The  incomplete  precipitation  of  platinum  sulphide 
under  ordinary  condition-  depends  on  the  forma- 
tion of  a   stable  colloidal  solution  of  the  sulphide. 

and  the  author  finds  that  the  hydrosol  is  con- 
verted into  the  insoluble  hydrogei  if  magnesium 
chloride  is  present  in  the  Solution.  The  method 
employed  is  as  Pillows  :  A  weighed  quantity  of 
about  5  grins,  of  platinum  chloride  is  dissolved 
in  water  in  a  250  C.C.  Mask,  tin-  solution  lieing 
made  up  to  volume  and  mixed.  Twenty-five  v.e. 
nl  this  liquid  is  diluted  to  about  200  e.i-.  in  a 
250  -300  c.i-.  beaker  and  then  treated  with  a  few- 
drops  of  hydrochloric  acid   and  about    .">   grins,   of 

magnesium    chloride,    either    in    solution    or    as 

crystals,  per  100  c.c.  of  liquid.  A  rapid  current 
of  hydrogen  sulphide   is  then   passed   through   the 

solution  until  the  latter  is  saturated,  the  precipitate 
adhering  to  tin-  gas  delivery  tube  being  removed 

by  a  piece  of  filter  paper  and  the  latter  dropped 
into  the  liquid,  which  is  then  boiled  until  all  odour 
of  hydrogen  sulphide  has  disappeared.  The 
platinum  sulphide  is  washed  twice  by  decantation 
and  several  times  on  the  tiller  with  water  acidified 
with  one  or  two  drops  of  hydro  hloric  acid,  tin- 
wet  filter  being  then  charred  in  a  c>\  .-red  platinum 
crucible  and  finally  ignited  in  a  blowpipe  flame. 
This  method  gives  results  in  very  dose  agreement 
with  those  obtained  elect  rolvt  ically. 

In  the  case  of  platinised  asbestos,  this  is  treated 
with  aqua  regia,  which  dissolves  the  platinum  and 
also  sufficient  magnesium  salts  from  the  asbestos 
to  render  subsequent  addition  of  magnesium 
chloride  superfluous.  Ten  grins,  of  the  asbestos 
is  heated  in  a  large  beaker  with  excess  of  aqua 
regia  (2  parts  of  hydrochloric  and  1  part  of  nitric 
a  id)  on  a  water-bath  until  all  the  black  particles 
disappear  from  the  asbestos  and  t  lie  liquid  assumes 
an  orange-yellow  colour.  The  contents  of  the 
beaker  are  carefully  poured  into  a  porcelain 
funnel,  the  asbestos,  which  serves  as  a  tillering 
medium,  being  washed  free  from  platinum.  The 
lilt  rate  is  made  up  1 1.  a  lit  re  in  a  measuring  flask  and 
100  e.e.  of  the  solution  evaporated  three  tunes 
to  dryness  with  hydrochloric  acid  on  a  water- 
bath,  'flic  residue  is  dissolved  in  "><l  <'.r.  of 
hot  water  containing  5  e.r.  of  hydrochloric  acid, 
and  the  silica  and  any  fibres  of  asbestos  filtered 
nil.     The    lillrate    is    diluted    with    water   to    aliout 

250  cc.  ami  t  he  plat  ilium  precipitated  as  sulphide, 

the       subsequent        procedure       beillt.'       as      described 

above.      With    a    particular    sample    of    platinised 

asbestos,  live  estimations  of  the  percentage  of 
platinum  present  gave  results  varying  from  7-72 
to  7  7a  by  the  electrolytic  method  and  from  7-75 
to  7  77  by  the  above  hydrogen  sulphide  method. 

— T.  H.  P. 
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titrbonyl    chloride;    Preparation    of .      V.   A. 

Plotuikov.     .r.    Kuss.    Phys.-Chem.   Soc,    1916, 
48,457— 4. 58. 

The  catalytic  effect  of  salts  is  often  attributable  to 
the  formation  of  complexes  containing  the 
catalyst  and  the  substances  reacting  under  its 
influence.  Such  complexes  then  undergo  decom- 
position, which  is  induced  either  by  temperature 
nditions  or  by  the  presence  of  compounds 
causing  a  diminution  in  the  stability  of  the  com- 
plexes.  In  this  connection,  interest  attaches 
to  the  compounds  of  aluminium  chloride  and 
carbonyl  chloride  obtained  bv  Baud  (Comptes 
rend.,  1905.  140,  168S).  Experiments  by  the 
.-mthor  and  Salatko-Petrischtsche  show  that 
carbonyl  chloride  is  formed  when  carbon  monoxide 
and  chlorine  are  passed  through  a  tube  containing 
pieces  of  aluminium  chloride  at  30° — 35"  C,  or, 
st  ill  better,  if  the  gaseous  mixture  is  passed  through 
•a  saturated  solution  of  aluminium  chloride  in 
i  iiloroform  ;  subsequent  treatment  of  the  chloro- 
form solution  with  water  yields  a  considerable 
quantity  of  carbon  dioxide. — T.  II.  P. 

Heterogeneous  catalysis.     [Decomposition  of    < 
bisulphide.]     Gurvitsch.     See  XX. 

Patents. 

Tin  oxides  ;  Method  and  means  [electric  furnace] 
for  producing  .  C.  H.  Thompson.  Stour- 
bridge, and  E.  K.  Scott,  Edgbaston.  Eng.  Pat. 
103,415,  May  22,  1916.     (AppT. No. 7254<rf  L916.) 

Tin  is  admitted  to  a  fuel-heated  furnace  by  means 
oi  a  hopper.  \  short  channel  at  the  base  of  the 
hearth  leads  to  the  bath  of  an  adjacent  electric 
furnace  and  enables  the  molten  tin  in  this  bath 
to  be  kept  at  a  constant  level.  The  electric 
furnace  is  i  overed  with  a  domed  roof  through 
which  three  equidistant  electrodes  are  admitted 
and  adjusted  to  meet  in  the  centre  of  the  furnace. 
The  electrodes,  which  are  of  carbon  or  of  iron  with 
an  arrangement  for  water  cooling,  allow  of  the 
formation  of  an  arc  above  the  surface  of  the 
molten  tin.  A  short  pipe  is  fitted  vertically  in  the 
centre  of  the  roof,  and  a  stream  of  air  or  oxygen 
blown  through  this  impinges  on  the  centre  of  the 
arc  and  causes  it  to  strike  on  the  surface  of  the 
1  in.  The  volatilised  metal  is  immediately  oxidised, 
and  the  tin  oxide  passes  into  a  third  chamber 
which  is  fitted  with  baffles  and  serves  to  collect 
the  product.— J.  X.  P. 

Apparatus  fur  the  electrolytic  decomposition  of  water. 
U.S.  Pat.  1,211,687.     See  XI. 


VIU.-GLASS;    CERAMICS. 

Patents. 

•     iduations  on   glass  ware:   Method  of  producing 

bumed-in .     C.     Fiege,     Cassel.     (ier.    Tat. 

..552.   May  5.    191€. 

The  graduations  are  marked  on  the  glass  by  means 
of  a  fusible  stain  which  is  afterwards  burnt  in. 
The  surface  of  the  glass  is  then  covered  with  oil 
by  means  of  a  roller  and  dusted  over  with  a  trans- 
parent and  readily  fusible  glass.  The  articles  are 
heated  first  to  volatilise  the  oil  and  then  to  fuse 
the  vitreous  coating.  The  graduations  are  thus 
covered  with  a  vitreous  coating  which  prevents 
the  colour  in  them  from  being  removed  when 
leaning  them. — A.  B.  S. 

Clays  ;  Seducing  the  plasticity  of .     Dr.  North, 

C«mmanditge3>:,     Hanover.     Ger.  Pat.  295.71!*. 
May  30,  1915. 

Hioni.Y  plasti;  clays  contain  notable  proportions 
of  fatty  substances  which  can  be  removed  bv  the 


customary  methods  of  fat  extraction.  On  remov- 
ing these,  a  dry,  friable  material  is  produced  which 
is  excellent  as  a  diluent  for  other  clays  or  a  sub  - 
st  it  ute  for  grog.  The  fat-free  clay  resembles  Scotch 
fireclays,  and  it  may  be  used  for  the  manufacture 
of  articles  without  the  addition  of  any  non-plastic 
material. — A.  B.  S. 

Enamels  ;  Manufacture  of .  II.  Wade,  London. 

From  R.  Koepp  und  Co..  Oestrich,  (iermanv. 
Eng.  Pat.  101.221,  Aug.  16,  1916.  (Appl.  No. 
11,580  of  1916.) 

En  \mit.s  are  clouded  or  rendered  opaque  by  the 
addition  of  zirconium  borate  supersaturated  with 
zirconia,  e.g.,  by  a  product  of  the  composition 
Zr02.2B.03-4ZrO,.  Cryolite  or  other  suitable 
alkali  fluoride  and  an  oxidising  agent  may  advan- 
tageously be  added.  For  example.  70  parts  of 
raw  zirconia.  30  parts  of  boric  acid,  20  parts  ot 
cryolite,  and  50  parts  of  sodium  nitrate  are  mixad 
together,  fused,  and  the  product  ground  to  a  very 
fine  powder.  This  material  has  a  much  greater 
covering  power  than  ordinary  zirconium  borate 
and  does  not  cause  the  enamels  to  become  spotty 
and  dull.  The  nitrate  converts  the  brown  zirconia 
into  a  bright  borate  which  produces  a  white 
clouding. — A.  B.  S. 

(  oatings  with  a  metallic  appearance  and   the  dura- 
bility of  enamels  ;  Production  of on  metallic 

articles.  Gebr.  Jacob,  Zwickau.  Ger.  Pat. 
295,027,  Feb.  13.  191  !. 

In  order  to  produce  the  appearance  of  brass, 
copper,  tin.  and  other  metals  on  enamelled  ware, 
the  appropriate  metallic  mixture  is  painted  or 
sprayed  on  to  the  enamelled  surface  of  the  article 
to  be  decorated,  and  afterwards  fused.  For 
copper  and  brass  effects,  the  enamei  should  be  grey 
and  for  steel  it  should  be  blue,  so  that  the  colour 
of  the  ground  coat  adds  to  the  intensity  of  the 
effect  dt  sired,  thereby  enabling  a  minimum  thick- 
ness of  metallic  mixture  to  be  used.  The  metallic 
mixture  is  made  by  suspending  or  flissolving  the 
desired  metal,  with  or  without  the  addition  of 
bismuth  and  borax  as  fluxes,  soot  and  kaolin  as 
clouding  agents,  and  suitable  oils.  By  the  use  of 
a  mixture  of  metal  and  bismuth  oxide,  mercurous 
or  mercuric  oxide,  patina  and  other  antique 
metallic  effects  are  produced. — A.  B.  S. 


IX.— BUILDING  MATERIALS. 


Cement;    Behaviour    of in    water    containirg 

sulpha ric  acid.  IT.  Nitzsche.  Armierter  Beton. 
1916,  9,  167—172.  Z.  angew.  Chem.,  1917,  30, 
Ref„  16. 

SHORT  cones  were  made  from  two  Portland  cements. 
an  iron  Portland  cement,  a  mixed  cement,  and 
five  blast-furnace  slag  cements  respectively,  both 
from  the  neat  cements  and  from  mixtures  with 
sand  in  the  proportion  of  1  :  2-5.  After  36  days 
storage  under  water,  in  air,  and  again  under 
water,  the  test  pieces  were  kept  for  14  days  in 
water  containing  1%  free  sulphuric  acid,  then,  for 
the  same  time,  in  a  solution  of  1-2",,  and  finally 
for  three  months  in  a  l-5%  solution  of  sul- 
phuric acid.  The  Portland  cement  test-pi. 
blistered,  owing  to  the  format ior  of  gypsum  ; 
the  cement-sand  mixtures  swelled  badly,  and 
some  of  them  were  badly  cracked  The  presence' 
of  trass  or  blast-furnace  slag  cements  only  delayed 
the  destructive  action  of  the  acid.  Test-pieces 
made  with  blast-furnace  slag  cements  were  more 
resistant  to  the  acid.  After  I  months,  the  pieces 
of  pure  cement,  were  covered  with  B  smooth,  white, 
hard  coating  of  gypsum,  which  protected  t!  ■ 
interior,  and  the  cement-sand  test-pieces  retained 
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their  form  and  structure  fairly  well.  The  iron 
Cortland  cements  were  more  st  rough  attacked 
than  the  others.  The  author  admits  thai  the 
acid  solutions  used  were  stronger  than  those  likely 
to  come  int<>  contact  with  concrete  under  ordinary 
conditions,  but  considers  tli.it  these  tests  show 
that  blast-furnace  slag  cements  have  a  greater 
resistance  to  acids  than  Portland  and  iron  Portland 

.  •incuts. — A.  15.  S. 


Rapid  method  for  ttu 
[hi  limestone  ] 


determination  •  ■/  magnesium 
|.     Busvold.     See  VII. 

Patents. 

Preservation  ofwood ;  Process  for  waterproofing  and 
D.    P.   Schroder,    Hamburg.     Ger.    Tat. 
295,053,  June  16,  191  I. 

\\  oou  i-  treated  u  ith  an  alkaline  extract  of  lignite, 
wi;h  or  without  the  addition  "1  water-glass,  and 
afterwards  with  acids  or  oxidising~materials,  such 
a>  chromic  acid  or  peroxides,  and  is  finally  sub- 
jected to  the  action  of  hot  air.     1'.  ('.  'J'. 

/<>isi  ,■  Removal  of from  the  waste  gases  from 

cemeni-lcilns.     ft.    Polysius,    Dessau.     Ger.    1'at. 
295.100.  Jan.  25,  1916. 

The  gases  are  washed  by  passing  them  through 
the  slurry  tank-.,  wherein  they  are  cleaned  much 
more  effectively  than  in  ordinary  wet   scrubbers. 

—A.1  H.  S. 


Stones  :  i  overing  natural  and  artificial with  a 

metallic  coating.     E.  Abeles,  Vienna,     tier.  Pat. 
295,607,  June  19,  1915. 

Copper  or  other  metal,  in  powder,  is  mixed  with 
water-glass  or  other  solution  of  a  silicate  and 
applied  to  the  surface  to  be  coated.  Alter  each 
application,  the  articles  are  dried  rapidly  at 
200  300  ('.  and  then  immorsed  in  a  hath  of 
dilute  a.id.  The  process  is  particularly  applicable 
to  the  production  of  roofing  tiles  of  asbestos  and 
cement  which  have  the  appearance  of  being  made 
wholly  of  metal.  The  coating  is  insensitive  to 
changes  in  temperature,  weather-resisting,  and 
more  durable  than  coatings  produced  by  the 
customary  methods  of  bronzing. — A.  J!.  S. 


increased     relatively      in     the     concentrate;     the 

relative   phosphorus   content    was   not   decreased 
appreciably  by  concentration.     The  concentrates 

BfiuBvoit    ",n_i:ii"     ,.f  ;.....,        w     i?     c 


Sample.               }"e. 

Ii  '. 

P. 

V. 

l 

4 

21  • 
57-12 

35-42 
10-68 

- 
10-6 

9-2 
10-6 
8-2 

ii.  in 
0-25 
0-28 
0-20 

OS 
0-18 

0-28 

6... . 

Hfin- 

ii-  in 

assayed  50     60%  of  iron. — W.  H.  S 


Manganese  in  high  speed  steels  ; 

-.      C.  T.  Neslut t.      (hem. 
01—02. 


Determination  oj 
News,  1917,  115, 
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ELECTRO-METALLURGY. 

Ironsand  :  Titanium,  phosphorus,  and  vanadium  in 
Taranaki-  .  W.Donovan,  N.L.Wright,  and 
H.  P.  Wilson.      loth  Annual  Report,  Dominion 

Laboratory,  New  Zealand.      .">  pages. 

six  representative  samples  of  Taranaki  ironsand 
were  analysed.  Samples  1  3  were  obtain*  I  from 
the  coast  at  Patea,  samples  1  6  from  New 
Plymouth. 


lion  liy  means  of  a  horse-shoe  magnet 
showed  that  vanadium  and  titanium  remained 
with  the  iron,  the  titanium  content  being  slightly 


On  account  ol  the  difficulty  in  obtaining  bromine 
at  the  present  time,  an  investigation  was  made 
of  methods  which  do  not  involve  the  use  of  this 
element  in  estimating  manganese  in  high-speed 
steels.      These     steels    contain      tungsten      and 

chromium,  together  in  some  cases  with  vanadium 
and  molybdenum.        The  method  which  was  found 

to  be  the  most  advantageous  js  based  on  the 
oxidation    of    manganese    to    permanganate    by 

means  of  sodium  bismuthate  and  titrating  with 
ferrous  sulphate.  The  steel  ill  grms.)  is  dis- 
solved  in  12  c.c.  of  hydrochloric  acid,  5  c.c.  of  nitric 
arid  is  added  so  as  thoroughly  to  oxidise  the 
tungsten,  and  the  liquid  evaporated  to  a  syrupy 
consistency.     Sulphuric  acid  (7  r.<-.)  is  then  added 

and  the  mixture  heated  to  fuming  to  decompose 
all   chlorides,   cooled,    treated    with   dilute    rutrii 

acid  (30  i-.r.  of  acid  of  Bp.gr.  1  •_'  and  L'O  r.r.  of 
water),  boiled,  and  the  tungsten  oxide  filtered  off. 
The  filtrate  is  treated  with  15  c.c.  of  concentrated 
nitric  acid,  and  a  very  small  quant  it  y/if  bismuthate, 
and  chromium  is  then  reduced  h>  sulphurous  acid 

(10  c.c).  the  excess  of  which  is  lvmu\  ed  by  boiling. 
More  sodium  bismuthate  (0-2  grm.)  is  added  and 
the  liquid  alter  filtering  is  titrated  with  N/10 
ferrous  sulphate  until  all  the  permanganate 
colour  is  discharged,  and  then  with  .V  L0  per- 
manganate until  a  permanent  pink  tint  is  ob- 
tained :    1    '■.<■.  -V    10  ferrous  sulphate       "I  %  .Mn. 

—J.N.  P. 

Gold;     New    method    of   precipitating  t^om 

cyanide  solutions  by  sine.     II.  B.  Conklin.     Bng. 
and  Min.  .)..  1017.' 103.  195  —196. 

A    REVOLVING  cylinder,    10  i  in.     •     10  ft.,   inclined 

at  30°,  with  an  inner  cast-zinc  lining  and  a  centra] 
spiral  rib  act  ing  on  the  principle  of  an  Archimedean 

screw,  is  used.  The  inner  space  is  tilled  with 
zinc  halls  and  small  zinc  fragments.  As  tie- 
cylinder  revolves,  the  zinc  halls  travel  upwards, 
and  at  the  end  of  the  spiral  they  drop  into  a  small 
central  pipe  and  travel  again  to  the  bottom  of  the 

machine.  The  cyanide  solid  ion.  flowing  through  the 
tube,  and  the  rolling  of  the  zinc,  remove  the 
precipitate    from   the  surface   of   the   metal.      The 

separation  of    the  precipitate  from  the  exhausted 

solution  takes  place  in  a  steep  conical  zinc-lined 
tank.  Iron  cannot  he  used,  as  zinc  in  contact 
with  iron  does  not  precipitate  silver  from  cyanide 
solutions.  The  advantages  of  the  device  are  thai 
zinc    is    used    in    its   cheapest    form;     no   excess   "I 

zinc  is  used  ;   dean  precipitate  is  produced  which 

can  he  melted  with  Muxes  without  intermediate 
acid-treatment  or  roasting.  — W.  U.S. 

Zinc i    Velocity  of  solution  of  in  acids.     M. 

Centnerschver.    J.     Russ.     Phys.-Chem.    Soc, 
L916,  48.  I7ii     524.     (See  this  J.,  L915,  005.) 

Etched  zinc  dissolves  in  hydrochloric  acid  mon 
rapidly  than  zinc  with  a  polished  surface.    The 
metal,   which   reaches   its   maximum   velocity   of 
dissolution  in   2\ -hydrochloric  acid,  dissolves  in 
fresh  acid  with  a  continually  diminishing  veloi  i t  \ 

and  the  process  of  solution  follows  Boguski's 
law.  Sulphuric  acid  dissolves  zinc  appreciably  more 

slowly  than  hydrochloric  arid  wit  h  an  equal  concen- 

t  rat  ion  of  hydrogen  ions.  Zinc  sheets  from  one  and 
the  same  melt   dissolve  with  different    velocities, 

owing  to  \  ariat  ioiisin  t  he  cr\  -t  allinest  rui  turcof  1  h- 

metal,    but    with    rolled    zinc    sheets   concordant 
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esults  are  obtained.  Zinc  which  has  been  treated 
rith  emery  dissolves  more  rapidly  than  polished 
;inc,  and  zinc  plates  subjected  to  the  action  of 
odine  solution  more  rapidly  than  fresh  plates, 
[he  velocity  of  dissolution  of  the  metal  increases 
nore  rapidly  than  the  concentration  of  the  acid, 
md  the  black  precipitate  which  forms  at  the 
;urface  of  the  metal  during  the  action  accelerates 
lissolution,  removal  of  this  precipitate  resulting 
11  the  loss  of  the  former  activity  of  the  metal, 
u  distilled  water  zinc  retains  its  activity  for  a 
ong  time,  but  in  the  air  the  metal  partially  loses 
ts  activity.  When  rapidly  cooled,  zinc  exhibits 
i  more  pronounced  induction  period  than  when 
ilowly  cooled,  but  if  its  surface  is  subsequently 
itched,  its  velocity  of  dissolution  is  the  same  as 
n  the  latter  case.  Prolonged  heating  at  400°  C. 
)f  zinc  which  has  been  rapidly  cooled  increases  its 
3eriod  of  induction.  The  potential  of  active  zinc 
s  somewhat  higher  than  that  of  passive  zinc. 
In  order  to  explain  the  phenomena  observed, 
he  supposition  is  made  that  ordinary  (chemically 
oure)  zinc  is  in  a  passive  condition,  increase  of  the 
velocity  of  dissolution  during  the  period  of  induc- 
tion being  explained  by  transfomiation  of  the 
metal  from  the  passive  to  the  active  state. 

An  attempt  is  made  to  explain  the  passivity 
at  iron  and  other  metals  in  accordance  with 
Helmholtz's  theory  of  the  electric  double  layer 
and  it  is  shown  that  such  a  representation  is 
capable  of  furnishing  explanations  of  :  the 
influence  of  foreign  metals  on  the  solution  of  zinc 
(De  la  Rive's  theory),  the  influence  of  mechanical 
and  chemical  treatment  of  the  surface  of  the  zinc, 
the  period  of  induction,  periodic  phenomena 
in  the  dissolution  of  metals,  the  passivification  of 
metals  by  means  of  oxidising  agents  and  polarisa- 
tion, rusting  of  iron  and  other  metals  (compare 
Walker.  Cederholm,  and  Bent,  this  J..  1907,  1051  ; 
Cushman,  this  J.,  1907.  1201).  the  activation  of 
metals  by  hydrogen  (compare  Grave,  this  J.,  1911, 
1 120),  the  specific  influence  of  different  electrolytes 
on  the  condition  of  metals,  etc. — T.  H.  P. 


Tin    concentrate  ;     Wet    assay    of   .     H.    W. 

Hutchin.     Bull.     149.     Inst.     Min.     and     Met. 
[Advance   proof.]     27    pages. 

Very  serious  errors  may  be  introduced  in  crushing 
the  sample,  agate  being  the  only  material  un- 
affected by  cassiterite.  A  sample  crushed  in 
different  mortars'  was  assayed  for  tin  with  the 
following  results  :  unpowdered.  75-1  ;  in  agate, 
751  :  in  steel,  740  ;  in  Wedgwood  mortars  (3 
different  types)  73-35,  73-65,  and  72"95%.  The 
colour  of  the  powdered  material  from  the  steel 
mortar  was  much  darker  than  that  crushed  in* 
agate.  For  reducing  the  solution  prior  to  iodine 
titration,  it  is  recommended  to  add  5  grms.  of  pure 
powdered  zinc  after  nearly  neutralising  the  excess 
of  acid  ;  50  c.c.  of  hydrochloric  acid  is  then  added, 
a  nickel  coil  is  inserted,  and  the  solution  boiled 
for  10  minutes.  The  solution  is  cooled  in  an 
atmosphere  of  carbon  dioxide  and  titrated.  Ores 
containing  tungsten,  arsenic,  or  copper  should  be 
treated  with  acid  before  fusion.  Titanium  was  not 
found  to  interfere  when  the  ore  was  decomposed 
with  lime  (this  J.,  1914.  202)  and  zinc-nickel 
used  for  reduction. — W.  R.  S. 


antimony,  disregarding  gold  and  silver.  The 
best  conditions  were  found  to  be  :  Size  of  ore, 
— 100-mesh  (aperture  0  0058  in.) ;  pulp  ratio,  1:5; 
peripheral  speed  of  agitator,  1200  ft.  per  min.  •* 
temperature.  26°  C.  ;  time  of  agitation,  15  min.  v 
concentrated  sulphuric  acid  and  creosote  oil,  0-44 
and  0-60%  respectively  of  the  weight  of  ore.  The 
recovery  for  all  tests  was  54 — 92%.  the  tailings 
carrying  8 — 20%  of  antimony.  Re-treatment 
of  combined  tailing  samples  gave  a  70  %  recovery. 

— W.  R.  S. 


Potassium    permanganate ;     Action    of 


irith 


Stibnite  ores;    Flotation  of 


.  .T.  Daniels  and 
('.  R.  Corey.  Eng.  and  Min.  J..  1917,  103, 
185—187.     (See  also  this  J.,  1916,  1222.) 

Experiments  were  made  on  material  from  tailing 
dumps  resulting  from  the  hand-sorting  of  stibnite 
ore  in  the  Fairbanks  district,  Alaska.  The 
material  contained  Sb  35-8%,  and  Au  0-14  oz., 
and  Ag  20  oz.  per  ton;  it  was  tested  in  a  Case 
experimental  machine  with  a  view  to  recovering 


metals.  W.  Foster.  Chem.  News,  1917,  115,  73. 
It  was  found  that  dilute  solutions  of  potassium 
permanganate,  when  either  acid  or  neutral,  are 
reduced  by  finely  divided  metals,  including 
platinum  and  gold.  The  reduction  appears  to  be 
accompanied  by  the  formation  of  oxygen,  potas- 
sium hydroxide,  and  hydrated  manganese  dioxide, 
in  accordance  with  the  equations  : — 

2KMn01+H,0  =  2KOII  +Mn,07 
Mn207+4H20=2Mn(OH)1+30. 
In  the  case  of  certain  metals,  e.g.,  mercury,  the 
oxygen  converts  the  metal  into  an  oxide,  but  such 
inactive  metals  as  gold  and  platinum  serve  merely 
as  catalytic  agents  in  decomposing  the  permangan- 
ate. In  some  cases,  green  potassium  manganate 
is  formed  as  an  intermediate  product  of  decompo- 
sition.—J.  N.  P. 

Metals ;      Thermo-electric     properties     of    certain 

polymorphous .     P.  A.  Laschtschenko,  S.  F. 

Bu'kov,  and  S.  V.  Efremov.  J.  Russ.  Phys.- 
Chem.  Soc,  1916,  48,  279—296. 
Measurements  have  been  made  at  different 
temperatures  of  the  thermo-potentials  of  a  number 
of  pairs  of  metals,  one  metal  in  each  case  being 
capable  of  existing  in  polymorphous  modifications  ; 
the  numerical  results  are  given  and  also  the  curves 
showing  the  connection  between  electromotive 
force  and  temperature.  The  Ni-Pt  curve  shows, 
a  characteristic  bend  in  its  early  part  but  no 
break,  and  the  temperature  coefficient  of  the- 
thermo-electrie  force  (dF/dt)  exhibits  a  minimum 
at  about  400  C.  With  Fe-Pt,  dE  ,'dt  has  minima 
at  475°  and  1025°  and  a  maximum  at  850°  C,  the 
last  temperature  corresponding  nearly  with  the 
transformation  of  /3  into  7-iron  (compare  Broniew- 
ski,  this  J.,  1913,  290).  With  Zn-Pt,  Zn-Pd,  Zn-Au, 
and  Zn-Fe,  the  results  obtained  bear  little  relation 
to  allotropic  change  of  the  zinc.  With  Zn-Cu 
however,  this  change  is  sharply  shown,  the  neutral 
point  at  which  the  thermo-electric  force  is  a 
maximum,  being  at  about  240"  C. ;  at  310°  C, 
the  curve  again  assumes  its  regular  parabolic 
form,  this  temperature  being  regarded  as  that  of 
the  transformation  of  zinc.  The  Sn-Pt  curve- 
shows  no  peculiarity,  but  the  Sn-Ni  curve  consists- 
of  two  branches  meeting  at  a  very  slight  angle  at 
160"— 165°  C.  (compare  Degens.  this  J..  1909,  1041  ; 
Werner,  this  J.,  1913,  1113).  The  influence  of  the 
allotropy  of  thallium  on  the  thermo-electric 
properties  of  the  metal  appears,  from  a  study  of 
Tl-Pc,  Tl-Cu,  and  Tl-Ni,  to  be  onh  slight  (Werner, 
loc.  cit.).  Investigation  has  been  made  of  alu- 
minium paired  with  platinum,  palladium,  silver, 
and  constantan,  the  aluminium  employed  con- 
taining 1-30%  Si,  0-85%  Fe,  and  traces  of  copper. 
In  all  these  cases  the  curves  exhibit  changes  in 
direction  at  temperatures  lying  within  the  limits 
570° — 590°  C,  which  are  in  agreement  with  those 
observed  by  other  investigators  in  other  ways. 

— T.  H.  P. 

Phusico- chemical  force  of  attraction.  III. 
[Formation  of  colloidal  solutions  of  metals.] 
L.  G.  Gurvit-=ch.  J.  Russ.  Phvs.-Chem.  Soc.  1910. 
48,  850—861. 

The   phenomenon   of   the   auto-disintegration   of 

e2 
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lUiri.lin  which  occurs  in  various  liquids  necessi- 
tates the  assumption  that   the  force  "f  physico- 

micaj  attraction  which  tears  ofl  small  parti 
From  the  surfaces  of  the  Boridin  granules  i-  capable 
of  similar  behaviour  at  the  surfaces  of  other 
substances,  such  as  metals.  Experiment  shows, 
indeed,  that  metals  do  undergo  pulverisation 
when  shaken   in   the  form   of  granules  or  BmaU 

:es  w it! i  \ arious  liquids al  the  ord inarj  I  empera- 
ture.     Between    tl  of  disintegration   of 

in.  'al  and  the  residual  chemical  energy  of  the 
Liquid  as  measured   by  the  heat    oi    adsorption, 

perfect    parallelism   exists,  and  tl delusion   i- 

■  Irawn  that  the  pulverisation    is   caused    by  the 

physico-chemical    attractive    tora     betu the 

metal  and  the  Liquid.  This  force  al< is  insuf- 
ficient to  dislodge  particles  from  the  compact 
surface  of   Hie   metal,   but    becomes   able  to  do 

win  n  ih.  impacts  "i  the  metallic  fragments 
Loosen    the    surface    layers.     The    agitation    of 

bain  liquids  of  especially  great  residual  em  i 

h  as  water,  methyl  alcohol,  ai  etone,  etc.,  with 
metals  ma]  even  lead  to  the  formation  of  colloidal 
solutions  "i  the  metals  of  Ferj  considerable  con- 
centration and  marl. i'il  stability.  The  maximum 
percentage  concentrations  of  the  colloidal  solutions 
obtainable  on  .shaking  luo  grms.  of  granulated 
lead  with    L20— 130  '.'■.  "i    various  liquids  are: 

ter,  0-098;  methyl  alcohol,  0-132;  ethyl  alcohol, 
H  L34j  amyl  alcohol,  traces;  acetone,  0-0115; 
pinene,   0-0088;   and   aniline,   0-0071.     In  methyl 

■  hoi,    colloidal    solutions   of    the   following    per- 

igi  concentrations  are  obtainable  :   cadmium, 
12;    zinc,   0-0028;   bismuth,   0-050;  mercury, 
12;  and  tin.  0-0031.     This  procedure  furnishes 
ftivery    simple    method    for    obtaining    colloidal 
metal   solutions,    but   it    i-   attended    with    some 
uncertainty,  which  appears  to  be  duo  to  insufficient 
aness  «'t   tl;..  -Hi-tare  of  the  vessel   in  which 
shaking   takes  place.     The   besi    results 
obtained  it  the  vessel  is  washed  successively  with 
chromic-sulphuric    acid   mixture,    water,    alcohol, 
several  times  with  the  liquid  to  be  employed  ; 
should   then   be  charged   at    once  and   closed- 
Excessive   shaking   may   result    in    the   complete 
deposition  "i  the  metal  from  the  colloidal  solution. 

— T.  H.  I\ 

of  eollargol  [colloidal  silver].     Gei 
mow     St  i    XX. 

Patents, 

alloy.  I'.  C.  T.  Daniels,  Natick,  Mass.  U.S. 
i..,i  i.-m  |,826,  Jan,  9,  1917.  Date  of  appl., 
Apr.  3,  L916. 

\    white  iron  alloy  ror  casting  contains   silicon 

5  n.  manganese   L-0     2-75,  carbon   I  25     3-5, 

..)    in     ::.v  .   and   sulphur  and   phosphorus. 

relative  proportions  of  the   Ingredients  are 

maintained  so  as  to  produc    while  iron.     W.  It.  S. 

|   and  tin   plates;     Process  for  footing . 

V      C.     Smith.     Wheatland,     Pa.     U.S.     Pat. 
1,211,635,  Jan. 9,  1917.  I  -  pl.,Oi  t.l,  1915. 

To  prevent  scaling,  welding,  and  sticking,  the 
articles  are  heated  in  a  furnace  in  which  an 
oxygen-free   atmosphere   is   obtained    by    boiling 

,<\  metal  -in  h  as  lead  in  the  hott.  r  pari  of  the 
furnace  («•.;/..  near  the  Bre-bridge).     W.  1!.  s. 

i    iatings  ' '  .  '  '"'sl  •'    r 

(..    Stolle,     Berlin-Schoneberg, 
Bag.    Pat.    23,289,    Oct,    15,    1913. 
Under  I'm.  Conv.,  Oct.  21,  1912. 

The  fusible  material,  such  as  metal,  is  wholly  or 

inly   volatilised,   and  then  caused   to  imp 
on  the  work  by  means  of  a  Was!    of  rompn 


inert  gas,  without  using  a  closed  chamber.  The 
blast  may  be  passed  through  a  highly-heated 
superheater,  preferably  of  quartz,  so  arranged 
that  the  superheated  bias!  impinges  on  the  surface 
•  •!  the  object,  the  Latter  being  plai  ■  .1  •  lose  to  the 
outlet   of  the  superheater.     B.  N. 

[Lead  smelling  fun  ices.  A.  s.  Hoses,  New  York. 
Eng.  Pat.  103,205,  Mar.  I.  1916.  (Appl.  No. 
3271  .a    i 'J  Hi. 

\  >  i  i:\ui:  ,ii  the  Scotch  hearth  type  has  an 
a  mi  i  il.u  hearth  supported  so  that  it  can  be  rotated. 
All  the  operations  (supplj  of  ore,  fuel,  blast,  and 
cooling  water,  tapping  for  metal,  catching  fume) 
can  be  carried  ouf  while  the  hearth  is  in  motion. 
Automatic  compound-movement  poking  and  level- 
ling devices  operate  along  the  hearth,  tin-  levelling 
devices  moving  in  an  inclined  path  with  respect 
'!  it.  \  Blag  seal  between  the  basin  and  the 
receiving  trough  prevents  discharge  of  slag  along 
with  the  metal.     \V.  R.  s. 

Welding  «  protective  covering  of  coppi  i  /■•  an  iron  or 
steel   body;    Method   of  .     .1.    Kirby,    Pitts- 

burgh, Pa.  US.  Pat.  1,21  1,715.  Jan.  9,  1917. 
Date  of  appl..  Dec.  8,   It'll. 

\  -ni. iii  copper  body,  e.g.,  a  copper  plate,  is 
placed  in  position  within  the  moulding  cavity  "t 
the  mould,  and  the  iron  or  steel,  al  24001  to 
2600  I'.  (1300  mm  ('.).  is  then  supplied  to  I 
moulding  cavity  bo  a-  graduatl]  to  make  contact 
with  the  inner  face  of  the  copper  and  soften  it. 
The  metal  is  allowed  to  cool,  and  the  copper  is 
thus  welded  to  the  solid  iron  or  steel.-   It.  N. 

Amalgamator.     I!.  F. Lounsberry,  \  -  inl- 

Cont  inent  Machinery  Co.,  Sheridan,  wyo.  U.S. 
Pat.  1,211,729,  Jan.  9,  HUT.  Date  of  appl., 
Jul)    I  I.  1013. 

The  receptacle  of  the  amalgamator,  designed  to 
contain  mercury,  is  provided  with  means  for 
agitating  the  metal  and  drawing  ofl  the  amalgam 
formed,     and     with    an    inclined     platform   at     the 

ih-ii\  ery  end  for  the  supply  of  ore  and  water.     The 

top   of   the   platform    is   provided    with    a    Beriee    Ol 

riffles,  each  of  which  is  composed  of  a  vertical  front 

Sort  ion  and  a  rear  portion  inclined  in  a  downward 
Lrection    towards    the    deliver]    end.     A    water 
ptacle  below  the  inclined  platform  is  divided 
into  compartments,  each  of  which  is  supplied   vith 

water    under    pre— ure.    and    each    compartment  i> 

provided  with  water  openings  discharging  in  an 
upward  direction  parallel  to  the  inclined  side  of 
each  riffle.  Openings  also  discharge  water,  in  a 
horizontal  direction,  from  the  lowest  compartment 
over  the  lop  of  the  mercury  in  the  mercurj 
chamber.     It.  N. 

Smelting   ores;    Process   and   apparatus    lor . 

»;.  W.  Wright,  Deming,  N.  Mex.  I  ,S.  Pat. 
1,21 1,805,  Jan.9,1917.Dateol  appl.Julj  25,1916. 

The  apparatus  comprises  a  retort  from  which  aii 
can  be  excluded  and  provided  with  an  agitator 
extending  through  one  of  its  walls  in  an  air-tight 
manner.  The  retort  has  an  inlet,  a  reciprocating 
and  revolving  feeder  to  which  a  closure  for  the 
inl.-t  i-  attached,  and  a  liousing  closely  fitted  t" 
tin-  feeder.  The  feeder  i-  supplied  outside  the 
retort  with  material  from  a  hopper.     W  .  I!,  s. 

Flotation  process  of  concentrating  [ores].  ('•■  M. 
Clevenger,  Palo  Uto,  Oal.  U.S.  Pat.  1,212,130, 
Jan.  9,  1917.     Date  ol  appl.,  June  13,  1*16, 

Tin.  distillate  fr the  destructive  distillation  of 

tge  is  utilised  as  a  flotative  agent.     (Sc    dso  thil 
.1..  1916,  1020.    -W.  I!,  s. 
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Lead  alloys  ;  Manufacture  of  - 


F.   C.   Frarv, 


Niagara  Falls,  N.Y.,  and  S.  N.  Temple.  St.  Paul, 
Minn.,  U.S.A.  Eng.  Pat,  101,025.  July  10.  1916. 
Under  Int.  Conv.,  July  20,  1915.  (Appl.  No. 
10,151  of  1916.) 


with  two  gas-separating  chambers,  one  at  each  end. 
The  chambers  extend  laterally  in  a  downward 
direction  to  the  active  faces  of  the  electrode,  for 
conducting  the  gases  from  opposite  sides  to  the 
two  passages. — B.  N. 


See  U.S.  Pat.  1,158,671  of  1915  ;  this  J.,  1915, 1250.      Besistanee  material  :  Electrical 


Production  of  coatings  with  u  metallic  appearance 
and  the  durability  of  enamels  on  metallic  articles. 
(ier.  Pat.  295,027.     See  VIII. 

Covering  natural  ami  artificial  stones  with  a  metallic 
coating,     tier.    Pat.    295.007.     See    IX. 

Electrical  resistance  material.     U.S.  Pat.  1,211,943. 
,S*<r  XI. 


XI. -ELECTRO-CHEMISTRY. 

Patents. 

[Electric  storage]  battery  cells.  W.  L.  Walker. 
Boston.  .Mass..  U.S.A.  Fng.  Pat.  100.170, 
Mar.  2.  1910.  Under  Int.  Conv.,  Mar.  17,  1915. 
(Appl.  No.  3161  of  1910.) 

The  battery  cell  is  composed  of  an  outer  jar  of 
an  acid-resisting  alloy  of  lead  and  antimony,  and 
an  inner  jar  of  an  acid-resisting  non-conduit  in;.; 
material,  such  as  vidcanised  rubber,  fitting  snugly 
in  the  outer  jar.  A  removable  cover  is  supported 
within  the  cell  on  an  enlarged  portion  at  the  top 
of  the  inner  jar,  and  is  held  in  place  by  bolts, 
bearing  against  tin'  cover,  carried  by  locking  s*rips 
engaging  in  lugs  on  opposite  sides  of  the  outer 
Jar.— B.N. 


Batteries  :  Electric 


.  R.  S.  Baxter.  Tavport, 
Fife.  Kng.  Pat,  103,020.  Feb.  15,  1910.  (Appl. 
No.  2250  of  1910.) 

The  negative  element  of  the  battery,  cell,  or 
voltaic  couple,  is  formed  from  a  plate  of  tin,  with  a 
layer  of  sulphur  on  one  side  of  it.  so  that  a  sulphide 
-of  the  positive  metal,  such  as  zinc,  is  formed 
during  the  electrochemical  action.  The  electrolyte 
is  composed  of  a  solution  of  one  or  more  'alkali  or 
alkaline-earth  chlorides:  the  precipitated  zinc 
sulphide  may  be  recovered  subsequently  by 
filtration,  or  barium  chloride  may  be  vised  as  the 
electrolyte  and  a  precipitant  stirred  in  with  it,  so 
as  to  form  barium  sulphate  which  is  collected 
jointly  witli  the  zinc  sulphide. — B.  N. 


Electrode  ;  Protected 


and  process  of  making  the 
same.  E.  H.  Becker,  Washington,  D.C., 
Assignor  to  Kinetic  Electric  Co.,  Norfolk,  Va. 
U.S.  Pat.  1.211,388,  Jan.  9,  1917.  Date  of 
appl.,  Oct.   18,  1916. 

A  negative  electrode,  for  galvanic  cells,  is  com- 
posed  of  an  intimate  and  uniform  mixture  of 
cuprous  and  cupric  oxides,  having  its  surface 
coated  with  copper,  and  the  coating  then  amal- 
gamated with  mercury. — B.  N. 

Electrolytic  decomposition  of  water  ;  Apparatus  for 
tin  — .  A.  Dohmen,  Cologne,  Germanv.  U.S. 
Pat.  1,211,687,  Jan.  9,  J917.  Date  of  appl.. 
Oct.  2u.   1913. 

An  electrolytic  apparatus,  of  the  filter-press  type, 

ifi  C posed   of  a  series  of  cells,  each  comprising 

a  thin  quadrilateral  wrought  iron  frame  having  a 
single  central  opening,  and  with  two  passages 
through  the  top  of  the  frame.  A  detachable  sheet 
metal  electrode  is  secured  in  the  opening  of  the 
tram.-,   and   the  top  of  the  latter  is  also  provided 


.  M.  A.  Hunter. 
Troy,  N.Y.  U.S.  Pat.  1,211.9  1:!.  Jan.  9,  1917. 
Date  of  appl.,  Aug.  9,  1916. 

The  resistance  material  is  formed  from  an  iron 
alloy  portion  containing  .75  to  25%  of  iron  and 
25  to  75  %  of  a  metal  having  the  properties  of 
nickel  or 'cobalt.  100  parts  of  this  alloy  being 
combined  with  10  to  30  parts  of  a  metal  of  the 
chromium  group. — B.  N. 

Colloids;     Separation     of from    mixtures     by 

electro-osmotic  action.  Elektro-Osmose  A.-G. 
(Graf  Schwerin  Ges. ),  Berlin.  Ger.  Pat,  295,660. 
Jan.  26,  1915.  Addition  to  Gei.  Pat,  291,672 
(see  Eng.  Pat.  11,823  of  1914  ;  (his  J.,  1915,  877). 

In  carrying  out  the  process  described  in  the 
original  patent  (toe.  cit.),  the  mixture  is  stirred  so 
that  feebly  charged  particles  may  be  brought  into 
the  sphere  of  action  of  the  strongly  charged 
diaphragm.  Stirring  also  prevents  the  formation 
on  or  near  the  diaphragm  of  layers  which  impede 
the  migration  of  certain  colloids. — J.  N.  P. 

Bipolar-electrode  clectrohjser.  G.  G.  Hepburn,  Man- 
chester. U.S.  Pat,  1,213,871,  Jan.  30,  1917. 
Date  of  appl.,  Aug.  20,  1910. 

See  Eng.  Pat,  12,730  of  1915  ;  this  J..  1916,  1120. 

Method  and  means  [electric  furnace]  for  producing 
tin  oxides.     Eng.   Pat,    103,415.     See   VII. 


XII.— FATS;  OILS;   WAXES. 

Vegetable  oils  ;  Influence  of  climatic  conditions  mi 

the  composition  of .     G.   V.    Pigulevski.     .1. 

Russ.  Phys.-Chem.  Soc,  1910,  48,  321— 341. 

Evidence  is  adduced  showing  that  among  plants 
belonging  to  one  and  the  same  sub-family.  the 
iodine  value  of  the  essential  oil  increases  as  the 
geographical  distribution  of  the  plant  extends 
further  towards  the  north.  Plants  of  the  families 
Rosacea?,  Ericaceae  and  Pinacece  yield  fatty  oils 
containing  the  same  acids.  In  the  case  of  oleic 
acid,  for  which  a  mimber  of  isomerides  are  possible 
with  different  positions  of  the  double  linking,  the 
natural  acid  is  practically  always  the  A«  acid 
and  the  existence  of  this  acid  is  doubtless  related 
to  its  activity,  since  the  activity  varies  consider- 
ably with  the  position  of  the  double  linking  in  the 
carbon  chain.  The  iodine  value  of  an  od,  charac- 
terising the  degree  of  unsaturation,  depends  on  the 
percentage  of  the  triglycerides  of  unsaturated 
acids,  and  may  be  expressed  bv  the  formula, 
Am  =a,x/100  +  a2y/100  +  a3z/100,  where  A,n  is  the 
iodine  value,  x,  y,  and  z  are  the  percentages  of  the 
triglycerides  of  oleic,  linolic,  and  linolenic  acids 
respectively,  and  a,,  aa,  and  a3  the  corresponding 
iodine  values  of  the  triglycerides,  have  the  respect- 
ive values.  80-2,  173-58,  and  20215.  By  meaii^ 
of  this  formula  a  table  has  been  constructed  which 
shows  how,  for  one  and  the  same  iodine  value,  the 
proportions  of  the  three  glycerides  may  vary. 
11  — T.  II.  P. 

Soar  :  Determination  of  free  alkali  hydroxide  in  - — • 
V.  A.  Izmailski.  J.  Russ.  Phys.-Chem.  Soc, 
1910,  48.  4  11—432. 

Fou  the  determination  "I  the  free  alkali  hydroxide 
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in  soap  neither  the  alcohol  method  nor  the  barium 
chloride  method  yields  results  which  are  accurate 
or  reproducible  by  different  workers.  The  errors 
of  the  alcohol  method  are  due  principally  to  the 
capability  of  colloidal  soap  in  an  alcoholic 
medium  of  adsorbing  free  alkali,  and  the  difficult 
solubility  in  alcohol  of  the  "alkali  s<>;ij»  thus 
formed  and  its  marked  retention  of  the  filtrate. 
WheiL  barium  chloride  is  used,  special  precautions 
are  necessary  t<>  prevent  hydrolysis  of  the  soap 
itself.  Prom  the  results  of  experiments  made  by 
the  author  the  Following  method  lias  been  devised. 
A  portion  of  the  soap  is  freshly  cut  from  the  interior 
and  a  (about.  10)  grms.  is  weighed  into  a  tlask  of 
about  400  c.C  capacity  fitted  with  a  rubber 
stopper,  and  dissolved  in  20a  c.e.  of  boilim.'  dis- 
tilled water.  To  the  hot  solution  is  gradually 
added  2  a  c.c.  of  neutralised  (towards  phenol- 
phthalein)  barium  chloride  solution  containing  30 
grms.  of  the  salt  to  100  grms.  of  water,  the  liquid 
being  rotated  and  boiled  for  a  short  time  as  long 
as  the  precipitate  does  not  settle.  During  the  dis- 
solution and  boiling;  the  ilask  is  loosely  closed 
with  the  stoppet.  When  the  precipitate  settles 
the  flask  is  cooled  under  the  tap  and  tightly 
stoppered,  the  cold  liquid  being  immediately 
filtered  through  a  rapid  filter  into  a  conical  llask 
and  the  filter  washed  with  cold  boiled  water. 
Any  precipitate  remaining  in  the  original  flask  is 
washed  with  three  portions  of  boiled  ami  cooled 
water,  amounting  to  19a  c.c.  in  the  closed  tlask. 
The  liquid  is  titrated  with  .V  10  acid  in  presence 
of  phenolphthalein.  The  values  thus  obtained, 
which  the  author  terms  the  "  alkali  numbers."  are 
characteristic  for  different  types  of  soap. — T.  [f.  P. 

Economic   sources   of  potash   and   wool  fat    in    S. 

Australia.      Winterbottom.     See  VII. 


XIIL— PAINTS  ;       PIGMENTS  ;       VARNISHES  ; 
RESINS. 


Patents. 
Artificial    ochre:    Preparation     of- 


-  from 


mordant  liquors  and  ilai/.      ('.    10.   Sachse,   Elber- 
feld.     Ger.  Pat.  295,209.   Mar.   11.   1914. 

An  ochre  of  even  grain  and  colour  is  obtained  by 
evaporating  to  dryness  a  mixture  of  iron  mord- 
anting liquor  and  clay  and  roasting  the  resulting 
mass  with  access  of  air. — B.  V.  S. 

Lampblack  :    Production    of .     Gebr.    Siemens 

und  Co.,  Berlin-Lichtenberg.     Ger.  Pat.  285,517, 
Aug.  25,  191  I. 

In  a  continuous  process  for  the  production  of 
lampblack,  the  soot -containing  gases  are  strongly 
cooled  and  led  into  settling  chambers  of  -beet 
lead.  The  cooling  may  be  done  by  passing  the 
gases  thlOUgb  a  system  of  tubes  extending  up- 
wards from  the  burning  oven  and  then  downwards 
to  the  lead  chamber,  the  tubes  being  slightly  or 
not  at  all  cooled  at  the  inlet  and  strong]]  cooled, 
e.g..  by  cold  water,  at   th itlet.       U.  \  .  g. 

Copper-containing  pigments.     Siegwerk  Chem.  Lab. 
Ges.    m.    b.    II..  Siegburg.     Gir.    Pat.    295,794, 

Mar.  ::.   191  1.      Addition   to  Ger.   Pat.   Jst.i  i<i 
(this  J..  I91ii.  368) 

I IOFFEH  is  introduced  into  suitable  pigment  colour.-, 
and   organic  lakes  (e.g..   the   barium,  calcium,    and 

other  lakes  of  Diamine  Pure  Blue)  by  the  act  ion  of 

a  neutral  solution  of  B  Copper  -alt   and  a  suhstan.  ,• 

which  will  neutralise  the  acid  formed  in  the 
reaction. — B.  V.  s. 


Substitute  for  drying  oils  as  a  medium  for  paints, 
ca  rni  sites,  and  tin  fircgnating  at/ents  for  fabrics,  wood . 
etc.     O.  Rohm.  Ger.  Pat.  295,340,  June  5,  1915. 

A  soi.t'Tion  of  a  polymerised  aci  ylic  acid  ester,  in 
acetone,  lower  fatty  esters,  or  other  solvents,  is 
claimed  for  the  purposes  mentioned  in  the  title. 
The  acrylic  esters  may  be  prepared  from  allyl 
alcohol,  glycerin,  lactic  acid,  etc.  When  exposed  to 
sunlight  or  artificial  ultra-violet  light,  they  arc. 
transformed  into  a  colourless,  transparent. 
very  elastic  (not  gelatinous)  tough  mass,  which  is 
soluble  in  the  solvents  for  oils.  Alternatively  the 
ester  may  be-  mixed  with  a  solvent,  and  the 
mixture  polymerised.  The  polymerised  ester  dries 
rapidly,  resists  many  chemical  agents,  and  is  not 
readily  affected  by  exposure  to  weather.   -('.  A.  M. 

Printing    inks.      V.    Friedrich,    Berlin-Schoneberg. 
G.r.    Pat.   295,489,   Nov.  28,   1915. 

Printing  inks  with  about  half  the  normal  content 

of  linseed  oil.  turpent  ine.  drying  oils,  and  the  like 
are  obtained  by  dilution  of  the  usual  printing  inks 
with  watei  mixed  with  wool-fat.  and  the  addition 
of  more  colouring  matter  to  compensate  for  the 
dilution.— B.  V.  8. 

Lead  oxide  :  A  pparatus  for  carbonating .     F.  H.  ] 

Sharpe,    Liverpool,    t'.s.  Pat.  1.214,222.  Jan.  . '50. 
1917.      Hate  of  appl..  May  31,  1916. 

She   Kng.    Pat.  91S0  of   1915;  this  J..    1910.   933, 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 


-.  A.  Dubosc.  <  aout. 


Vulcanisation  :  Studies  on 

et  Gutta-Perc  ha.   1917,   14.  9109—9115. 

The  author  puts  forward  the  view  that  in  order 
to  bring  about  vulcanisation  sulphur  must  be 
present  in  the  colloidal  form.  In  ordinary  practice 
colloidal  sulphur  is  formed  in  situ  by  the  inter- 
action of  hydrogen  sulphide  and  sulphur  dioxide, 
the  former  produced  by  the  action  of  ordinarj 
sulphur  (St)  upon  the  rubber  resins,  or  upon  the 
protein,  or  upon  the  caoutchouc  itself,  the  latter 
by  the  interaction  of  ordinary  sulphur  with  the 
oxygen-containing  insoluble  constituents,  or  with 
some  added  substance'  such  as  a  metallic  oxide: — 
e.g.,  16PbO+3S8  =  16FbS+8SO,.  The  results 
obtained  by  Stevens  (this  J.,  1914.  268)  are 
readily  explained  on  this  hypothesis.  Rubier 
freed  both  from  insoluble  constituents  and  from 
resins  shows  little  tendency  to  vulcanise,  and 
this  is  also  true  of  rubber  from  which  only  the 
insoluble  constituents  have  been  removed.  The 
removal  of  the  resins  only,  however,  has  not  tin- 
same  effect.  Rubber  containing  an  excess  of 
insoluble  constituents  is  readily  vulcanised  to  a 
high  coefficient.  Owing  to  the  fact  that  the 
with  which  they  are  decomposed  by  beat  varies, 
all  resins  are  not  equally  active.  Thus  .Mutong 
resins  have  not  as  great  an  effect  as  colophony, 
or  as  the  original  resin,  when  added  to  de-resinifled 
rubber. — E.  W.  L. 

Vulcanisation;     Coefficient   of as   n   check  on 

the  state  of  cure,    O.  de  Yiies.     India  Rubber  J., 
1917.    53.    lol     -103. 

Although  he  has  not  met  with  sC>  wide  a  range 
of  values  for  vulcanisation  coefficient  at  "  correct 
cure"  as  that  quoted  b\  Schidrowitz  and  Golds- 
brough,  viz..  2-03  t-86%  (compare  this  J.,  1015, 
sl2;  L916,  550),  the  author  agrees  with  the  view 
thai  the  chemical  process  of  combination  of  rubber 
and  sulphur  is  iii  itself  independent  of  the  physical 
process   determining    the   position   of   the   stn 

strain  cm\e.       In  support    of  Ibis  view  it    Is  shown 


Vol.  XXXVI.,  No.  5.] 


Cl.   XV.— LEATHER;    BONE;    HORN;    GLUE. 


297 


that  it  is  possible  to  bring  the  rubber  to  the 
*'  correct  "  or  other  standard  cure  (as  judged  by 
the  curve)  with  other  and  quite  arbitrary  co- 
efficients of  vulcanisation.  Below  80  C.  the  per- 
centage of  combined  sulphur  does  not  increase 
with  time  (cf.  Spence.  '  Koll.  Zeits.,  10.  299  ; 
Hinrichsen.  ibid..  8.  245  :  Rubber  Industry.  1911, 
306  ;  this  J.,  1911.  099  ;  1912,  651).  although  the 
curve  shifts  its  position.  Thus  in  the  case  of  a 
crepe  mixing  (rubber,  92-5;  sulphur,  7-5%), 
vulcanised  for  105  minutes  at  148°  C.,  and  tested 
at  various  intervals  after  vulcanisation,  the  break- 
ing strain  increased  from  1-285  kilos,  per  scj.  mm. 
at  2  hours  to  1-39  kilos,  at  20  hrs.,  the  length  at 
break  fell  from  1058  to  1033.  and  the  length  at 
1-30  kilos,  load  from  1060  to  1018;  whereas  the 
combined  sulphur  varied  only  between  4-59  and 
4-69%,  variations  which  may  be  ascribed  to  experi- 
mental error.  Similar  results  were  obtained  in  a 
shorter  time  when  the  vulcanised  samples  were 
kept  at  70° — 75°  C,  instead  of  at  the  ordinary 
temperature.  In  the  ca.se  of  one  particular  sample, 
at  148°  C,  vulcanisation  for  115  minutes  was 
necessary  to  reach  the  standard  curve  (elongation 
of  990%  at  1-30  kilo.)  and  a  coefficient  of  5-50% 
was  obtained  ;  nearly  the  same  position  of  the 
curve  was  reached,  with  a  vulcanisation  co- 
efficient of  only  4'45°0,  by  vulcanising  at  148°  C. 
for  95  minutes  and  heating  at  70°  C.  for  36  hours. 
In  another  case  the  same  position  of  the  curve 
was  reached  by  vulcanising  at  148°  C.  for  60 
minutes,  and  afterwards  heating  at  70°  C.  for  66 
hours,  as  by  vulcanising  at  148°  C.  for  100  minutes  ; 
but  in  the  former  case  the  coefficient  of  vulcanisa- 
tion was  only  2-85%,  whereas  in  the  latter  it  was 
4-40%.  It  is  pointed  out,  however,  that  a  paral- 
lelism— really  accidental — exists  between  the  state 
■of  cure  and  the  coefficient  of  vulcanisation,  within 
the  limits  of  0-5%  of  combined  sulphur,  under 
ordinary  fixed  conditions  of  vulcanisation. — E.W.L. 

Polymerisation  of  a-phenyl-A1111 -butadiene.    Lehedev 
and   Ivauov.     See  XX. 

Patents. 

Drying    material.*    [pulverised    reclaimed    rubber] ; 

Method    of .     R.     B.     Price,     New     York, 

Assignor  to  Rubber  Regenerating  Co.  LT.S.  Pat. 
1.209,643,Dec,19.1916.Date  of  appl..Feb.3,1913. 
lx  order  to  prevent  its  oxidation  and  spontaneous 
combustion  during  the  process  of  drying,  pulverised 
reclaimed  rubber  is  agitated  in  a  heated,  non- 
oxidising  vapour  atmosphere  maintained  for  a  part 
of  the  treatment  below  the  saturation  point,  and 
for  another  part  of  the  treatment  above  the 
saturation  point. — E.  \Y.  L. 

Bubber  articles  :  Manufacture  of  hollotc .   R.  B, 

Price,  New  York.  Assignor  to  Rubber  Regener- 
ating Co.  TT.S.  Pat.  1.209.644,  Dec.  19.  1916. 
Date  of  appl..  Apr.  19,  1915. 
The  wall  of  the  hollow  article  is  formed  of  sections 
of  vulcanisable  plastic  material  (rubber)  with  a 
skin  ot  rubber  containing  no,  or  veiy  little,  sulphur, 
attached  to  the  edges  which  are  ultimately  to  be 
united.  The  sections  are  vulcanised,  the  skins 
moistened  with  sulphur  chloride,  the  sections 
assembled  and  united  by  pressing  the  moistened 
skins  together.  The  sections  may  also  be  only 
partially  vulcanised  in  the  first  instance,  vulcanisa- 
tion being  completed  after  the  complete  article 
has  been  built  up. — E.  W.  L. 

Vulcanisable  plastics  :  Manufacture  of  articles  em- 
bodying fibrous  filaments    and .      Process   of 

manufacturing  rubber  articles.  R.  B.  Price,  New 
York,  Assignor  to  Rubber  Regenerating  Co. 
IT.S.  Pats.  (A)  1.211.228.  and  (Bj  1,211,351, 
Jan.  2.  1917.  Dates  of  appl..  Dec.  1  and  Feb.  9, 
1915.      (B)   Renewed  .Tune  6,  1916. 

In  the  manufacture  of  ait  ides  composed  of  fibrous 


filaments  and  vulcanisable  plastic  (rubber),  t  Im- 
material is  partially  vulcanised,  in  the  absence  of 
materially  distorting  conditions.  The  article  (e.g., 
a  tyre)  is  then  built  up  of  this  partially  vulcanised 
material,  and  vulcanisation  is  completed  under 
pressure.  In  (A)  the  process  is  applied  to  materials 
in  which  each  filament  of  fibrous  material  is 
enclosed  in  vulcanisable  plastic  material. — E.  VV.  1  . 

Guttapercha  substitute  from  paper  impregnated  with 

waterproof  substances  ;  Preparation  of  a  - .     G. 

Miinzel,  Leipzig.  Ger.  Pat.  275,421.  Nov.  2,  1915. 

Paper  is  impregnated  with  potassium  acetate  and 
then  waterproofed  by  treatment  in  a  hali-dried 
condition  with  a  solution  of  an  aluminium  salt  of  a 
fatty  acid,  being  finished  with  a  coat  of  suitable 
lacquer.  The  potassium  acetate  has  the  effect  of 
making  the  paper  pliable. — J.  F.  B. 


XV.— LEATHER;    BONE;     HORN;    GLUE. 

Tannins  ;  Biological  detection  and  valuation  of . 

R.  Robert.  Collegium.  1916,  164 — 174,  213— 
225.  Chem.-Zeit,,  1917,  41,  Rep.,  12.  (See  also 
this  J..  1915,  672.) 

The  author  describes  three  methods  of  finding 
the  maximum  dilution  at  which  a  tannin  solution 
exerts  astringent  action,  as  shown  by  the  coagula- 
tion of  fresh  blood  corpuscles.  The  first  is  the 
determination  of  the  visible  limit,  i.e..  that  dilution 
beyond  which  there  is  no  coagulation  visible  to 
the  naked  eye.  The  second  is  the  determination 
of  the  filtration  limit,  i.e.,  that  point  when  the 
coagulated  corpuscles  are  retained  by  a  filter 
paper,  which  .allows  unaltered  corpuscles  to  pass 
through.  The  third  method  is  to  find  the  reaction 
limit,  i.e.,  when  the  liquor,  after  separation  of  the 
blood  coagulum.  no  longer  gives  a  coloration  with 
ferric  chloride.  Of  these,  the  filtration  limit  is 
the  most  useful,  lying  between  the  other  two. 
Analysis  of  tannins  by  the  use  of  hide  powder 
gives  only  the  tannin  content,  and  does  not 
distinguish  between  weakly  and  strongly  astringent 
tannins  as  does  the  biological  method. — F.  C.  T. 

Gelatin  ;  Osmotic  pressure  of .     W.  Biltz,   G. 

Bugge,  and  L.  Jlehler.  Z.  phvsik.  Chem.,  1916, 
91,  ^705— 712.  Z.  angew.  Chem.,  1916,  29, 
Ref.,  540. 

The  molecular  size  of  gelatin  was  determined  by 
measuring  the  height  to  which  a  gelatin  solution 
rose  in  the  osmometer.  A  dry-plate  gelatin  gave 
a  value  of  10,900  ;  purified  gelatin  preparations 
values  of  5500  to  15,500  ;  and  four  technical 
gelatins,  5650  to  18,500.  From  these  results,  on 
the  basis  of  the  molecular  weight  of  gelatin  (900) 
found  by  Paal  and  by  Procter,  it  was  calculated 
that  the  molecular  aggregates  of  good  gelatin  are 
composed  of  about  10  individual  molecules.  The 
absolute  value  of  the  molecular  size  of  technical 
gelatins  decreases  with  their  technical  value.  The 
viscosity  of  gelatin  increases  with  the  increase  in 
the  size  of  the  particles,  whilst  the  "  gold  value  " 
decreases  under  the  same  conditions.  The  amount  s 
of  ash  in  the  samples  examined  wore  : — Dry-plat  e 
gelatin,  1-4;  purified  gelatins,  0063  to  0-02;  and 
technical  gelatins  1-55  to  2-4%.  The  ash  con- 
sisted mainly  of  calcium  and  phosphoric  acid, 
with  small  quantities  of  iron,  magnesium,  chlorine, 
sulphuric  acid,  carbonic  acid,  and  alkali. — C.  A.  M. 

Study  of  the   nitrification   of  different   leathers  ami 
of"  sulphurate,!  "  mpe.-ukr.      Guillin.      See  XVI. 

Immunity    studies    on    anthrax    serum.      Eicbhorn 
and   others.      See   XIXb. 
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Pati 

Mocha    leather;     ftfamtfaeture    of .     s.    T. 

Thring,  H.  .1.  l.iitYmnn,  nn.l  L.  Forse,  Feovil. 
Bug.  Pat.  102,086,  Jan.  8.  1916.  (Appl.  No. 
828  of  1816.) 

The  grain  is  removed  by  the  us '  a  composition 

such  aa  i-'.".   eaustic  soda,  L2J%  caustic  potash, 

ami  75%  water,  applied  i te  Bide  ot  th<    skin 

only.— P.  C.  T. 

Chromium  sails:  Process  for  manufacture  <y  con- 
centrated solutions  of  complex  organic  ■ — —  for 
luminal  and  dyeing.  P.  Kauschke,  Dresden. 
Ger.  Pat.  295,518,  June  17,  1914. 

Chbomk  acid  in  concentrated  bydrochlori'  acid 
is  reduced  bj  waste  niaininK  containing  proteins, 
such  as  leather  cuttings,  born  chips,  hair,  etc. 
and  especially  chrome  leather  waste.  Several 
methods  of  starting  the  reaction  are  given,  e.g., 
warming  the  mixture,  adding  dehydrating  oi 
easily  oxidisabte  -ui.--t.iiic,>  or  substances  capable 
of  producing  nascent  hydrogen.  The  resulting 
solution  of  complex  organic  chvgmium  salts  may 
be  treed  advantageously  for  the  one-hath  tanning 
process  or  as  a  mordant  for  textile"!.     F,  C.  I, 


XVI.— SOILS;  FERTILISERS. 

Soils:  Calcium  compounds  in  — .  J3.C  Shorey, 
W.  H.  Pry,  and  \V.  Hazen.  .1.  Agric.  Res.. 
1»17,  8,  57      77. 

In  an  attempt  to  establish  the  identity  of  calcium 
compound^  occurring  in  soils  by  petrographic  and 
chemical  methods,  63  samples  were  investigated 
which  represented  23  soil  types  taken  from  24 
localities  in  L9  siatrs.  Eleven  different  minerals 
were  sought  fox  in  the  petrographic  examination, 
and  thru-  relative  abundance  i-  summarised  in 
tabular  form;.  <  »f  these,  hornblende  n  as  t  he  most 
common,  followed  in  order  by  plagjoclases  and 
epidote.  Gypsum,  dolomite,  and  apatite  were 
found  i mi  onee  each.  In  the  chemical  investiga- 
lion,  determination-  were  made  of  total  calcium, 
of  the  calcium  extracted  by  2%  ami  by  I",, 
hydrochloric  acid,  of  carbonic  aoid,  of  water- 
soluble  calcium,  and  of  water-soluble  sulphates  : 
and  from  the  analytical  data  the  quantities  of 
calcium   carbonate,    sulphate,    silicates,    and    the 

■  allium  combined  with  humu-  matter  were  ■  alcu- 
l.it  I'd,  subject  to  ..it  am  assumptions  which  intro- 
duced only  small  errors.     It  was  found  thai   there 
Here   wide    variations    in    the    contents    ol    total 
.alcium.    calcium    carbonate    and    silicates,    and 
no    relation    between    the    total    calcium    oont< 
and    that    of   an\    particular   calcium    compo 
could    be   deduced.      Further,    it    »s-   possible   to 
have  two  -oil-  of  the  same  calcium  conten     but 
rtaining  a  verj  different  assortment  of  i    '  ium 
compounds.     In  twenty-nine  of  the  soil  samples, 
DO     calcium     was     found      in      combination      with 
'humus."     Five   of    the    soils,    representing   two 
t  \  !>■'-.    were    acid    to    litmus;     these    contained 
relatively    little    total    calcium    and    calcium    car- 
le,   and    were   derived    from    badly   drained 
\    claj    loam    (Mecklenburg),    recognised 
as  a  good  alfalfa    luc loil,  >  I  |  o  have 

..    high  calcium  content    but    I  |  II \ 

ili'ium  carbonat         I     II    T. 

Phosphoric  acid  ;    Forn  ■   ,,f  in 

the  soil.  \l.  \.  .be, .in.  Vgric  Gaz.  ol  S. 
Russia,  1916,  No.  13  I  I.  I  5,  and  No.  L5, 
i     5.     Bull.  Agric.  Intell.,  1916,  7,  1248      1249. 

The  organically  combined  phosphorus  ol  th<   soil 


Was  separated  and  estimated  by  leadline  with  ! 

hydrochloric  acid  and  treating  with  ;>",,  ammonia 
solution,  the  resulting  solution  being  then  ill t . 
and  precipitated  with  lead  acetate.      The  was! 
precipitate,   freed  from  lead   with  hydrogen  sul- 
phide,  was  re-dissolved    in  dilute  ammonia,  tie 
liquid  tillered,  concentrate.1,  and  finally  ■  stracted 
with   ether,    the   organic    phosphorus   going    into 
solution.     The  soils  used   were,   "  Podzol  "  from 
Moscow,  containing  0-0532%  of  phosphoric  acid. 
"  Tchernoziom  "  from   (Jfo  (0-145%),  and  Tchei 
lio/.iom      from     Kursk     (0-110%).      Of    the    total 
phosphoric  acid  inthesi  soils,  the  ammonia  solut 
removed  about  one-half  in  the  first  and  third,  . 
one-third  in  the  second.     The  organic  phosphori 
aci.l  extracted  varied  from  1"  to  l7-67%   of   the 
total  phosphoric  acid  :   its  nature  varied  with  th< 
source,     but     it     i-    apparently     related    to   tin 

nucleinic  acids,  'l'hc  li",,  hydrochloric  acid  ex- 
tract contained  the  element  in  loth  inorganic 
and  oceanic  forms,  and  during  it-  evaporation  a 

considerable   amount    of  the  lati.i     i       -    Convert 
into  the  former.      E.  11.  T. 

SoU }  Mil/mil  oj  sterilising  and  chloroforming 

u.tcd   ill  studi/im/   "  Teh.  rnn-imii."      S.   Skalskij. 
Agric.  Gaz.  of  S.  Russia,  1916,  18.  Noa,  I.  t, 

7,  and  t».  Bull.  Auric.  Intell..  lit  lb.  7.  1  _» I :  <      12.r>:;. 

The  "  Tchernoziom  "  soils  selected  for  the  investi- 
gation were  a   fallow    soil  ploughed    in   April   |  \  . 

a   soil   cleared   several   years   previously    In.,   a; 

3-year-old  lucerne  soil  (el     From  each  ol  t' 
a   surface    layer    (ti -  —  17  7    cm.)    and    a    layer   im- 
mediately  below    it    (17-7 — 36*5  cm.)    were    taken. 
treated  with  various  fertilisers,  potted,  and  sown 

with  sterilised  oat  seeds.  The  tir-t  series  (a) 
served  as  controls,  the  second  (b)  was  manured 
with  potassium  nitrate  and  magnesium  sulphate. 

and  used  to  determine  the  a — imilable  phosphori. 
acid    content,     the    third    te)    received    potassium 

dihydrogen  phosphate  and   magnesium  sulphate, 

and  was  used  to  determine  the  assimilable  nitrogen. 

the  fourth  (d)  re.ei\ed  a  complete  mineral  dressing 

of  potassium  nitrate,  potassium  dihydrogen  phos 

phate  and  magnesium  sulphate,  the  tifth  (e)  con- 
tained soil  sterilised  by  heating  in  an  autoclave  in 
-team  for  1  hour  under  1'J  atmos.,  and  in  the  .sixth 
(f)  chloroformed  soil  was  employed.  Four  plant- 
were  grown  in  each  pot,  and  they  were  watered 
from  below  with  rain  water,  so  that  the  moist ui. 
content  remained  at  the  optimum  throughout. 
The  plants  died  in  some  of  the  sterilised  sample.- 
of  soil,  probably  owing  to  physico-chemical 
changes  incurred  during  sterilisation    The  fertility 

of    (d)    and    (e>)    was    about     the    same    and    much 
superior   to   the   res*,    (f)    came   next,    followed    1>\ 

(e).  (b),  and  (a).    To  investigate  the  causes  of  th'< 
increased   fertility,  the  bacterial  flora  in  [a)  wb 
examined.      The    bacterial    numbers   in   (e)   and    (I 
wen-   incomparably    greater   than    in    (a),    great) 
in  the  shallow    than   in   the  deep  soil,  and   great 
on  ae;ar  than   on  gelatin.      In    (f),   the   bacterial 
increase    and    the    higher    fertility     were    accom- 
panied   b\    an   enrichment    in    nitrogen   and   phos- 
phorus.      The    gain    of    assimilable    nitrogen    i- 
ascribed    to    bacterial    fixation    of    atmospheric 
nitrogen    and    to    the    decomposition    of    organii 
matter,  that  of  the  phosphorus  to  the  action  . 
soil  organisms  in  liberating  acids  which  atta  k 
the    phosphates,    and    in    converting    nnavailahli 
organic    phosphorus    into    an    assimilable    state. 

The    bacteria    in    the    sterilised    samples    (e)    Wl 

derived  from  the  air,  and  tl nhanced  fertilitj 

was  chiefly  due  to  the  increase  in  available  phos- 
phoric aci.l.  which  amounted  to  17     7r.  .".',    m  ti 
low.r  layer  and  88     121%  in  the  arable  gtxat 
and    which    i-   ascribed   to  the   decomposition 
mi.  loin-   containing    .V7       ,,i    phosphorus   which 

hbei  at.- 1 1 phosphoric  acid  when  heated  to  150   I 

The  nitrogen  contents  of   the  sterilised   and  an 
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sterilised  soils  were  the  same  ;  and  as  the  good 
effects  of  sterilisation  could  not  be  entirely  due 
to  the  increase  in  soluble  phosphoric  acid,  they 
must  also  be  accounted  for  by  assuming  that 
assimilable  nitrogen  is  liberated  from  organic 
matter  during  sterilisation.  The  increase  of 
available  nitrogen  in  series  (e)  was  clearly  indicated 
l>v  the  rich  green  colour  of  the  leaves  of  the  young 
plants.  -E.  II.  T. 

Nitrification    of    different    leaOiers    cud    of    "sul- 
phurated "     rape     cakes  ;      Study     of    the . 

Guillin.  Compt.  rend,  de  l'Acad.  d'Agric.  de 
France.  1016.  2.  760 — 760.  Bull.  Agric.  Intel].. 
1017,  7,  1253—1250. 
Nitrification  experiments  were  carried  out 
ivith  a  clayey-lime  soil  (Gournay.  Seine-et-Oise). 
ahich  was  treated  in  1  kilo,  lots  with  the  following 
materials,  in  amounts  containing  1  grm.  of  nitio- 
;en  :  dried  blood  (N  11-72%),  tanned  leather 
N  8-15  %),  chrome  leather  (8-87%),  roasted 
eather  (6-77%),  leather  waste  treated  with 
sulphuric  acid  and  converted  into  a  pasty  mass 
(5-63%).  the  same  treated  with  more  acid  and 
iqueried  (7-36 °0),  and  "  sulphurated  "  rape  cake 
502%).  Nitric  acid  determinations  were  made 
it  intervals  of  1,  2,  and  5  months  by  the  Schloesing 
nethod,  which  was  tested  and  found  to  be  applic- 
ible  and  reliable.  The  following  were  the  weights 
)f  nitric  acid  found  after  one  and  after  three 
nonths  :  blood  1080,  2-433  grins.  ;  tanned 
eather,  0166,  0404  grm.  ;  chrome  leather,  0003, 
1-227  grm.  ;  roasted  leather,  0-220,  0-523  grm.  ; 
lissolved  leather  (past v).  0-742,  1-547  grms.  ; 
lissolved  leather  (liquid),  0-990,  2015  grms.  : 
ape  cake,  0-888,  2-291  grms.  ;  untreated  soil. 
1145,  0-326  grm.  The  effects  of  chrome  leather 
md  of  dissolved  leather  upon  the  growth  of  young 
vheat  plants  was  investigated  in  pot  experiments, 
ren  weeks  after  germination,  the  crops  were 
weighed,  and  taking  the  weight  of  the  control 
ilants  as  100,  that  treated  with  chrome  leather 
eas  30,  and  that  with  dissolved  leather  115. 
"hrome  leather  is  therefore  injurious  to  vegetation. 
Neither  tanned  leather  nor  roasted  leather  are 
uitable  soil  amendments.  Under  very  favourable 
onditions  of  nitrification,  the  former  gave  0-021 
md  0078  grm.  of  nitric  acid  after  1  and  5  months 
espectively,  and  the  latter,  0075  and  0-197  grm., 
>er  grm.  of  fertiliser  nitrogen  applied.  Leather 
,hich  has  been  thoroughly  decomposed  with 
ulphuric  acid  is  a  useful  fertiliser. — E.  H.  T. 


Manganese  ;   Use  of  - 


as  a  catalyst  in  atmospheric 


nitrogen  fixation  by  plants  through  bacterial 
tegency.  R.  A.  De  Gregorio.  Rev.  Real.  Acad. 
Ciencias  exact,,  de  Madrid.  1916,  14-.  681—693. 
Bull.  Agric.  IntelL,  1917,  7.  1256—1257. 

Juamtities  of  100  c.c.  of  culture  bouillon  of 
nown  nitrogen  content,  and  containing  mannitol 
nd  varying  amounts  of  manganese  chloride,  were 
ttoculated  with  pure  cultures  of  B.  radicicola, 
'Uixlriilium  pasteurianum,  and  Azotobacter  chroococ- 
um.  incubated  at  22  — 23  ( '.  for  25  days,  and 
t'tei  sterilisation  analysed  for  total  nitrogen  by 
LJeldahl's  method.  With  the  exception  of  li. 
adicicola,  the  organisms  did  not  function  in  the 
otal  absence  of  manganese,  but  in  all  cases  its 
resenoe  accelerated  nitrogen  fixation,  the 
ptimum  quantity  being  0006  grm.  of  man- 
anese  ion  per  100  c.c.  of  bouilloD.  With  this 
mount  three  times  more  nitrogen  was  fixed 
ban  in  the  control  vessel.  Acceleration  was 
;tarded  when  the  manganese  exceeded  the 
ptimum,  and  with  002  grm.  the  fixation  itself 
'as  retarded.  Under  field  conditions,  crops 
'ould  lie  stimulated  by  fertilisers  containing 
langanese  in  amount  not  exceeding  0-006  grm. 
er  100  grms.  of  soil.  Most  soils  already  contain 
lore  than   (his  amount   of   manganese,   but    it   is 


ii  ostly    in    an    unavailable    form.      In    estirnatin:.- 
the  quantity  of  this  catalyst  to   be  applied.    II] 
amount  already  present  in  a  soluble  form  must 
lie  taken  into  consideration. — F.  II.  T. 

Patents. 
Man  arc  from  refuse  .-  Manufacture  of  - 


A.  I' 
Purse,    Beekenham,    Kent.      Eng.    Pat.    103,448 

Sept.  7.  1916.      (Appl.  No.  12,651  of   1916.) 

House  or  town  refuse  is  disintegrated  and  a  small 
quantity  of  fertile  inould.  butchers'  offal,  fish 
offal,  beetroot  waste,  etc,  may  be  added.  'I'h 
mass  is  then  treated  with  a  culture  of  bacteri 
capable  of  producing  ammonia  anil  fixing  nitrogen. 
and  kept  at  80°— 90°  F.  (27°— 32°  C.)  for  several 
days.  Afterwards,  the  mass  is  dried  and  pow- 
dered, or  it  may  be  pressed  and  the  liquid  portion 
used  as  a  manure.  A  modification  of  the  process 
consists  in  sterilising  the  refuse  by  treatment  with 
steam  before  the  culture  of  bacteria  is  added. 

— W.  P.  s. 

Ammoniacal  liquor;  Process  for  improving  tin 
fertilising  value  of  the produced  in  the  manu- 
facture of  gas  or  coke.  A.  Schubeit,  Parsberg. 
Ger.  Pat,  292,145,  Mar.  20,  191  J. 

The  ammoniacal  liquor,  together  with  the  erud< 

tar,    obtained    by    the    destructive    distillation   of 

coal  is  subjected  to  redistillation  in  such  a  manner 

that  a  final  temperature  of  200°  C.  is  reached,  and 

the  distillate  up  to  this  temperature  is  collected 

and  diluted  with  water  before  use  as  a  fertiliser. 

The  secondary  changes  which  take  place  on  heating 

I    the  crude  tar  with  the  gas-liquor,  assisted  by  tb< 

I    use  of  superheated  steam  and   agitating  devices, 

produce    substances    which    have    a    stimulating 

1    influence   on   vegetable   growth    and   a   poisonous 

i    effect    on    parasites.     Some    of    these    substances 

have  a   direct   fertilising  value,   others  are  made 

|    available  by  the  action  of  atmospheric  organisms 

or  carbon  dioxide. — J.  F.  B. 

Fertiliser  from   lignite   ash;    Preparation   of  - 


H.   Fehn.     Ger.   Pat,   294,858,   Sep.   4,   1914. 

Lignite  ash  is  mixed  with  quicklime  and  the 
mass  slightly  moistened  and  mechanically  agitated 
in  a  current  of  ah,  heat  being  applied  if  required. 
The  process  may  be  carried  out  in  a  drum  through 
the  horizontal  axis  of  which  ail'  is  admitted,  whilst 
a  series  of  paddles  are  attached  to  the  inner  walls 
of  the  drum.  By  this  treatment  the  sulphides  in 
the  lignite  ash  aie  oxidised. — (\  A.  M. 

Xitrolim  [crude  calcium  eyanamide];  Apparatus  far 

treating .     G.     Zarniko,     Dildesheirn.     Ger. 

Pat,  294,993,  Apr.  1,  1915. 

Nithoi.i.m    is    treated    with    water    to    decompose 
carbide,  and  mixed  w  ith  moist  or  liquid  materials  to 
prevent  dusting,  in  a  long  horizontal  rotating  drum, 
\\  bich  is  provided  with  cooling  means  and  separate 
inlets    for    nitrolim.    liquids,    and    inert   gas,    and 
an  outlet    for  the  finished  product   which  can   bi 
closed  by   means  of  a  cap  or  valve,  or  may   bi 
connected   with   a   spiral   conveyor  which   can    b< 
made  to  rotate  in  the  same  or  an  opposite  direction 
to  that  of  the  drum  so  as  to  keep  back  the  material. 
Bailie  plates  may   be  fitted   inside  the  drum  to 
promote    the    movement    of    the    mass    in    eithei 
direction.     The  drum  is  surrounded   by  a  cooling 
jacket.-  -C.  A.  M. 

Fertiliser  ;  Preparation  of  a  non-dusty  —  of 
uniform  composition.  V.  Winterfeld,  Cdln- 
Miillieim.     Ger.  Pat.  295,1  12,   Dec.  31,   L915. 

Nitroi.im  is  mixed  with  dolomite  sand,  with  oi 
without  subsequent  moistening  of  the  mass  with 
;i  dilute  solution  of  syrup.     C.   \.  M. 
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Superphosphate  chambers;  Method  ami  apparatus 
for  emptying —  -.  \V.  Mellwig.  Lehrte.  Ger. 
Pat.  295,418,  July  29,  L911. 
The  material  is  loosened  by  a  rake-like  arrange- 
ment, and  a  powerful  current  of  air  is  directed  as  er 
its  surface  foi  transporting,  aerating,  and  drying  it. 
I'll.-  .(impressed  air  duct,  which  at  the  same  time 
forms  tin-  shaft  of  the  rake  arrangement,  ter- 
minates between  the  prongs  of  the  rake  in  an 
orifice  directed  towards  the  discharge  orifice  of  the 
chamber  and  is  moved  to  and  fin  i.\  ei-  1  he  surface 
i.t  the  material  by  a  slide  and  an  automatic 
reversing  gear  attached  to  the  spindle  of  the  slidc- 

guide,  and  is  lowered  gradually  and  automatically 
as  the  material  is  discharged,  l>y  means  of  a  rack 
and  pinion  which  operates  the  upright   shall. 

J.  I\B. 

Phosphatic  manure,  and  process  for  producing  the 
same.  K.  Btoppani,  Bologna,  and  V.  Volpato, 
Milan.  Italy.  Eng.  Pat.  100.034.  Jan.  21,  loir.. 
Under  Int.  Conv..  Au«.  4.  1015.  (Appl.  No. 
1004  of  1910.) 

See  Ft.  Pat.  480,097  of  1910  :  this  .T..  1917,  152. 

Calcium  phosphate;  Treatment  of  natural .     E. 

< 'is,  let    and    G.    Deguide,    Brussels.     U.S.    Pat. 

l.U14.008,Jan.30,1917.r>ateof  appl.,Feb.l9,1914. 

See  Ft.  Pat.  168,042  of  loll  ;  this  .1..  nm.  976. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Synthesis  of  the  phenylglucosides.     Fischer  ami  von 
Medici.     See  XX. 


XVHI.— FERMENTATION  INDUSTRIES. 

Feast  ;     Further    methods  for   the    preparation    of 

permanent .     T.    Bokornv.     Allg.    Brauer 

U.     Hopf.      Zeit..      1 0 Hi.      56,"     1547       I.".. 10.      /.. 
angew.  Chem.,  1017.  30,  Ref.,  19. 

Yeast  cells  may  he  killed,  without  destroying  the 
fermentative  activity  of  the  contained  zymase, 
by  treatment  wit  hoi-  0-5%  solutions  of  sulphuric 
acid,  ammonium  and  sodium  fluorides,  formalde- 
hyde, ferrous  sulphate,  ammonium  oxalate, 
potassium  chlorate,  chloroform,  ether,  etc.  Con- 
tinued action  of  the  toxic  .solution,  however, 
ultimately  affects  the  zymase  also.  By  drying 
the  yeast  treated  with  these  toxic  solutions, 
after  washing  out  the  reagent  used  with  water, 
permanent  yeast  preparations  may  he  made 
similar  to  the  so-called  "  acetone  yeast."  The 
process  is  much  cheaper  than  the  acetone  and  the 
ether-alcohol  processes  for  making  permanent 
yeast.  Only  with  the  Buorides  were  the  results 
unsatisfactory.  Rapid  treatment  is  not  necessary  ; 
for  instance,  in  using  sulphuric  acid,  it  is  ,-eh  isable  . 

to  leave  tin-  yeast  lor  several  hours  in  cent  ait 
vvith  a  0'1  ",,  solution,  in  older  to  make  sure  of 
killing  all    the   cells.      .1.  K.  B. 

Diastase  :     Optical   properties  of  ami    its   ad- 

sorption  In/  kaolin  ami  la/  aluminium  hydrdxide. 
M.  A.  Rakuzin  and  <■.  D.  Flier.  .1.  Russ. 
Phys.-Chem.  Soc,  1916,  48,321—324. 

\i  00  c.  onlj  84-12%  oi  \ier.k'-  diastase  i- 
soluble  in  water  :  the  -oh  it  ion  is  opt  nail  \  inactive 
and   gives   the    biuret,    xanthoproteic    Molisch's, 

and  ( ist  1 yslenski's  reactions  (this  J.,  1916,  433), 

tin-  limits  of  sensitiveness  being  I  in  1000.  sin, 
6660,  and  7.lo  respectively.  In  two  solutions  of 
diastase,  7-19°0  ami  710"o  of  the  total  diastase 


present  was  adsorbed  by  aluminium  hydroxide. 
and  a  second  treatment  with  the  latter  effected 
no  furt  her  diminu'.  ion  in  t  he  -p.  ciflc  gravity  of  the 

solution.  Further,  if  the  aluminium  hydroxide 
i-  subsequently  washed  carefully  and  pressed,  and 
then  treated  with  hot  water,  the  liquid  shows  none 
of    the    col reactions    of    the    original    diastase 

solution  :  the  adsorption  is.  therefore,  irreversible! 
The  adsorbed  portion  of  the  diastase  fails  to  give 
Ostromyslenski's  colour  reaction  with  pier-ami- 
acid.  Since  diastase  consists  of  two  enzymes, 
of  which  one  converts  starch  into  dextrins.  the 
other-  starch    to   maltose   it    may    well   he   that    the 

adsorbed    and     non-adsorbed    parts    correspond 

with  these  two  constituents.  Diastase  is  not 
adsorbed  by  the  electro-negative  kaolin  (compare 
Wo.  Ostwald.  Orundriss  der  Kolloidchemie. 
loop.  424).— T.  II.  1'. 


Beers 


Lair     alcoholic 
Inst.  Brew.,  10 r 


(i      Over  beck. 
23,  3—12. 


Tie-  author  gives  some  practical  details  of  a 
method  of  brewing  beers  of  low  alcohol-content 
which    has    furnished    satisfactory    results.     The 

Water  employed,  which  is  calcareous  in  character, 
i-  heated  with  12  grains  of  calcium  chloride  pel 
gallon.  Xo  malt  substitutes  are  used,  hut  ad- 
mixture of  a  considerable  proportion  of  foreign 
malt  is  found  to  have  a  steadying  effect  on  the 
yeast,  besides  reducing  danger  of  infection  by 
wild  yeasts  and  giv  ing  the  beer  a  firm,  permanent 
head.      Owing    to    the    sensitive    character   of    the 

I is.   a-  regards  flavour,  old   hops  are  avoided   .1- 

far  as  possible.     One  quarter  of  the  total  amount 
of   hops  used  is  reserved  tor  addition  to  the  wort 
about   1.1  mins.  before  turning  out  of  the  copper  : 
t  his  improves  the  real  hop-flavour  of  the  beers  to 
a  marked    extent.     Th.-    Yorkshire    stone   square 
system  of  fermentation  is  employed.    Cleanliness  is 
essential,  since  the  wort   remains  for  a  long  time 
without     a     protective      v  east      head.      To     avoid 
infection  the  fermenting   vessels  are  covered  with 
sheets  of  cotton   twill   moistened   with   very   dilute 
sulphurous   acid,    and    these   sheets   are   sterilised 
after    every    brew.     A    wort    of    original    gravity 
1015  — 1020  .  pitched  on  Monday  evening,  is  ready 
to   rack   at   half-gravity    on    Thursday    morning; 
racking  may.  however,  he  delayed  to  Sat  unlay  (but 
not  later)  if  the  wort  is  pitched  with  :;     1  oz.  of 
veast  per  barrel  and  very  careful  attention  is  given. 
the    wort     being    kept    within    1      of    00    F.      The 
beer   is   racked   into   well-cleaned   barrels,    which, 
after    introduction    of    about     a    wineglassful    of 
Sulphurous    arid     solution    (sp.    gr.    1-02.1).    have 
stood  overnight  loosely  shived.     One-third  of  the 
usual  amount  of  finings  is  added  to  each   barrel, 
and  alter  the  full  barrels  have  been  shived  tightly 
and  well  rolled,   the   beer  becomes  "  star  bright    ' 
in  about.  2  hours  and  is  ready  to  send  out.     The 
amount  of  preservative  used  is  about  half  that  for 
an  ordinary  beer.      In  full  barrels  the  beer  remain- 
in  good  condition  for  months.     If  brewed  at  an 
original  gravity  of  1016*  and  racked  at  1008°,  i's 
alcohol-content    falls  within  the  limit    for  temp 
ance  beverages  (I  ".,  of  alcohol,  or  about  2%  of 

proof  spirit),  but   this  limit   is  exceeded  on  storage. 
The    author    gives     some     particulars    relating    to 

Belgian  and  Danish  beers  of  low  alcohol-content. 

.1.  II.  I.. 

Main-  mill:     Fermentation  of .     A.    Lebodev. 

.1.  Russ.  Phys.-Chem.  Soc,   1916,  48,  72.1— 748. 

Till'  separation  and  estimation  of  lactic  acid  in 
presence  of  malic  acid  by  Kunz's  method  (/■■ 
[Inters.  Nahr.  Genussm.,  1901,  4.  07:i)  gives 
good  results  if  3  volumes  of  96%  alcohol  instead 
of  2  volumes  of  0.1",,  alcohol  are  added  | 
I    volume  of  solution  :    further,  this  addition  niu-l 

be   made   in    small    portions   and    with    constant 
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stirring,  otherwise  the  barium  lactate  is  partly 
precipitated. 

Attention  is  directed  to  the  presence  in  commer- 
cial ether  of  acetaldehyde,  alcohol,  acetic  acid, 
etc.  ;  this  is  regarded  as  the  source  of  the  acetalde- 
liyile  detected  by  Buehner  and  Langheld  in  sugar 
solution  fermented  by  means  of  yeast  juice  in 
presence  of  a  phosphate. 

Experiment  shows  that,  in  a  concentration  of  2  %, 
malic  acid  is  readily  fermented  by  yeast,  the 
decomposition  it  undergoes  being,  however,  more 
complicated  than  that  represented  by  the  equation, 

codi.cn  .cn(OH).co»H  = 

CO2  +  0n.CH(0H3).CO,H.  When  its  concentra- 
tion is  4  %,  malic  acid  is  only  feebly  fermented, 
evidently  owing  to  the  high  acidity  of  the  solution. 
All  the  results  obtained  show  that  the  initial  stage 
in  the  fermentation  of  malic  acid  consists  in  the 
scission  of  carboxyl  from  the  group,  C02H.CH2., 
this  change  being  perfectly  analogous  to  the 
rupture  of  the  aldol  linking.  On  this  account 
the  author  regards  the  carboxylase  concerned, 
which  is  possibly  not  identical  with  the  carboxyl- 
ase of  Neubauer  and  Neuberg,  as  belonging  to 
the  group  of  the  aldolases.  Such  enzymes  have 
not  yet  been  isolated  but  undoubtedly  exist,  as 
is  shown  by  the  lactic  and  alcoholic  fermentations 
of  the  hexoses,  in  which  a  chain  of  six  carbon  atoms 
is  broken  into  two  chains  of  three  carbon  atoms. 
It  might  be  expected  that  many,  if  not  all,  di- 
basic acids  containing  the  group  C02H.CH2 
would  be  decomposed  by  carboxylase,  and  the 
same  might  be  expected  of  polybasic  acids,  since 
citric  acid  is  also  readily  fermented  by  yeast.  In 
the  fermentation  of  succinic  acid,  the  latter  appears 
to  decompose  firstly  into  carbon  dioxide  and 
propionic  acid,  but  with  malonic  acid  no  decom- 
position is  effected  by  yeast.  The  action  of  carb- 
oxylase is,  therefore,  specific.  In  presence  of 
Methylene  Blue,  the  fermentation  of  malic  acid 
gives  rise  to  acetaldehyde.  It  is  found  also  that, 
in  presence  of  acetaldehyde,  a,  comparatively 
small  proportion  'of  lactic  acid  undergoes 
oxidation  to  pyrotartaric  acid.  The  results  show 
that,  if  lactic  acid  is  femiented  to  alcohol  and 
carbon  dioxide,  such  reaction  is  extremely  slow 
and  must  be  regarded  as  a  secondary  one.  Prom 
the  fact  that  malic  acid  is  dehydrated  more  slowly 
and  feebly  than  lactic  acid,  it  is  supposed  that  in 
the  decomposition  of  malic  acid  carbon  dioxide  is 
first  split  off,  the  lactic  acid  being  liberated  in  an 
anhydrous  condition. — T.  H.  P. 

Ti/rusol  [p-hj/droxyphenylethyl  alcohol]  ;   Biological 

synthesis   of  .     P.    S.    Pischtschimuka.     J 

Buss.  Phys.-Chem.  Soc,  1916,  48,  1 — 54. 

The  greater  part  of  this  paper  has  been  previously 
published  (see  Ehrlich  and  Pischtschimuka,  this 
J.,  1912,  506  and  1050).  The  formation  of  esters 
during  the  normal  alcoholic  fermentation  of 
aniino-acids  appears  to  be  a  biological  process  of 
wide  extent,  its  effect  being  to  render"  harmless 
the  excess  of  acids  and  alcohols,  which  would 
otherwise  be  injurious  to  the  micro-organisms. 
A  number  of  the  esters  of  tyrosol  have  been  pre- 
pared by  ordinary  chemical  synthetical  methods 
and  are  found  to  exhibit  faint  odours.  The  mix- 
ture of  esters  formed  naturally  during  alcoholic 
fermentation  has  a  pleasant  odour,  but  this  is 
probably  due  to  the  presence  of  admixed  indole 
derivatives. — T.  H.  P. 

M <labisulphil.es    of    potassium     and     of    sodium. 
Carles.     See  VII. 

Protein  "  bodies  "  and  "  anti-bodies  "  as  products 
of  adsorption.     Rakuzin.     See   XIX\. 

Calculation   of  specific  heats  of  aqueous-alcoholic 

solutions.     Kolosovski.     Sec   XXIV. 


Patent. 

Distilling     and     rectifying     columns.     Ger.     Pat. 
291,781.     See  I. 
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Manufacture  of    Flour   and    Bread   Order. 

Under  the  "  Manufacture  of  Flour  and  Bread 
Order  (No.  2),  1917,"  it  is  compulsory  on  all  millers 
to  extract  from  the  wheat  not  less  than  81  %  of 
flour.  Admixture  of  some  other  substance  i,s 
compulsory  to  the  extent  of  an  additional  5"„. 
Mateials  allowed  to  be  mixed  are  rice,  barley, 
maize,  semolina,  oats,  rye,  or  beans,  and  the 
Food  Controller  reserves  power  to  add  any  other 
cereal.  Further  admixture  to  the  extent  of  an 
additional  10  %  is  permitted.  Mixtures  must  be 
made  by  the  millers  before  selling  their  flour. 
The  Order  comes  into  effect  as  regards  millers  on 
March  12th  and  as  regards  vendors  of  bread  on 
March  26th. 

Egg  albumin  ;   Behaviour  of  ferric  oxide  and  hydr- 
oxide towards .     M.  A.  Kakuzin.     J.   Russ. 

Phys.-Chem.  Soc,  1916,  48,  95. 

Whereas  aluminium  hydroxide  is  an  excellent 
adsorbent  and  the  adsorptive  capacity  of  dry 
alumina  is  only  3 — 4  times  less  than  that  of  the 
hydroxide,  neither  ferric  hydroxide  nor  oxide 
exerts  any  adsorptive  action  when  immersed  for 
24  hours  in  an  aqueous  solution  of  egg  albumin. 
Since  albumins  are  adsorbed  more  readily  than 
other  substances,  it  may  be  concluded  that  the 
latter  will  not  be  adsorbed  by  ferric  hvdroxide 
or  oxide.— T.  H.  1". 


Egg  albumin  ;    Adsorption   of 


by  aluminium 


oxide  and  hydroxide.  M.  A.  Kakuzin  and  F.  M. 
Braudo.  J.  Russ.  Phys.-Chem.  Soc,  1916. 
48,  95—97. 

Only  when  chemically  pure  does  aluminium  hydr- 
oxide ex  ert  its  full  adsorpt  i  ve  power  on  aqueous  solu  - 
tions  of  egg  albumin.  Commercial  precipitated 
alumina  is  applicable  as  an  adsorbent  after 
having  been  dried  to  constant  weight  in  a  steam 
oven,  such  aluminium  hydroxide  then  giving  identi- 
cal results  in  the  hands  of  different  experimenters. 
The  adsorptive  power  is  diminished  by  the  presence 
of  moisture.  Aluminium  oxide  exerts  but  a  feeble 
adsorptive  action  on  albumin  solutions.  The  above 
conclusions  appear  to  hold  also  for  solutions  of 
substances  other  than  albumin. — T.  H.  P. 

E(/g  albumin  ;   Specific  gravity  of  aqueous  solutions 

of .     M.  A.  Rakuzin  and  G.  I).  Flier.     .1. 

Russ.  Phys.-Chem.  Soc,  1916,  48,  458—461. 

The  albumin  of  hens'  eggs  is  in  the  state  of  a  satur- 
ated solution  containing  about  15  %  of  the  albumin, 
together  with  small  proportions  of  fats  and  salts. 
At  17°  C.  the  saturated  solution  contains  15-35% 
and  the  specific  gravities  at  this  temperature  ol 
solutions  of  different  concentrations  are  :  1  ",,. 
100283;  5%,  101341;  10%,  1-02666;  15%, 
1  03942.  The  limiting  solubility  of  albumin  being 
15-35%,  the  specific  gravities  for  solutions  of 
higher  concentrations  (up  to  60%)  given  in  Witz"s 
table  {Chemiker-Kalendar)  are  without  experi- 
mental foundation.  For  5%  solutions,  the  fol- 
lowing results  were  obtained  :  (1)  untreated  egg- 
albumin,  sp.  gr.  at  15  ('.,  101341  ;  [a]D  =  —  36-6  : 
(2)  fat-free  albumin,  prepared  by  extraction  with 
light  petroleum,  sp.  gr.  at  15°  ('.,  101311  : 
[a]D  =  —  36-6°;  (3)  fat-  and  salt-free  albumin, 
obtained  by  treating  a  solution  of  the  fat-free 
albumin  with  lead  acetate  and  decomposing  tin- 
lead  albuminate  with  hydrogen  sulphide,  sp.  gr. 
at   15°  C,   1-01288  ;    [«!„      -36-0  — T.  H.  1*. 
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Protein  "bodies"  ami  "anti-bodies"  as  products 
of  adsorption.  M.  A.  Rakuzin.  J.  Russ.  Phys.- 
Chem.  Boc.,   1918,  48,   165—  168. 

wifli  the  separation  into  toxin  and 
anti-toxin   occurring   when   anti-diphtheiitic   and 
other   serums   are   treated   with   adsorbents,   the 
author  regards  the  selective  adsorpl  ionof  pn 
i  nzymes,  etc.,  by  aluminium  hydroxide  as  si 
tion  into  an  adsorbed  portion  and  a  non-ads 
"  anti-bodv."     Thus  egg  albumin  |a]D  =  — :;7i  . 
yieIdsl9-22*%of  adsorbea  albumin  I.,  [a  Id        56*0  . 
and    80-78%   ol   "anti-albumin,"    [<i]d=  —  32-6   ; 
egg  albumin  peptone,  [a ]d  ==  —  95-24  ,  gives  24-19% 
of  adsorbed  peptonel.,  [a  ]d    =—156-68  .mi.it 

anti-peptone,"    [ai>  =  — «75-0°  ;   and  diastase 
[optically    inact  Ids    7-10%    of    adsorbed 

diastase  I.  and  92-90%  of  "anti-diastase,"  1 1  i . - 
latter  imt  not  the  former  riving  Ostromyslenski's 
reaction  with  picramic  acid.  In  the  case  ol  the 
Bolid  paraffins  of  Grosny  petroleum,  adsoi 
effects  removal  ol  the  lower  homologues  present, 
and  it  may  be  assumed  that  the  adsorbed  tractions 
of  proteins,  enzymes,  and  serums  are  also  ol 
lower  molecular  weigh!  than  the  non-adsorbed 
Fractions  remaining  in  solution.-  -T.  II.  P. 


Legumin  as  tin  analogue  of  casein.  M.  L  Rakuzin 
and  «■.  I'.  Pekarskaja.  J.  Buss.  I'hvs.-Chem. 
s...  ..   I'.ilii,  48.   !•>!»— 470. 

l.i  ..i mis  (Merck's)  resembles  casein  in  it-  ph>  si  al 
ami  <  h.-inii  al  characters.  Contrary  to  the  state- 
ment of  Osborne  and  Harris  concerning  the 
legumin  of  bor*>--hi-a lis.  it  does  not  dissolve  in  1" 
sodium  chloride  solution,  but  it  dissolves  in  water 
containing  0-5%  of  hydrochloric  acid  (I  :2)  and 
0-2°,,  of  pepsin,  it-  specific  rotation  in  tins  solution 
being  [a]n  =  — 42-.SN  .  It  contains  0-16%  of 
phosphorus  ami  i»  gives  tin-  following  colour 
reactions,  the  sensitiveness  being  indicated  in 
brackets:  biuret      []  :  3030),    Milton's  (1  :   1510), 

\ damkiewii  /.'-  (1:14920),  Molisch's  (1:14920), 
Pettenkoier's  (1:3030),  and  Ostromyelenski's 
(1  :  1510).   -T.  II.  P. 


Metabisnifih  •'/.  s  of  potassium  and  of  sodium.  <  'arles. 
S      VII. 


Patents. 

Bread  or  tli    Wet  :  Manufacture  and  composition  ■•( 

.     E.  8.  and   G.   Koworth,   Matlock   Rath. 

and  F.  c.  Lymn,  Matlock.     Eng.  Pat.  100,295, 
Jan.  ai,   1916.     (Appl.  No.   1024  ol   L916.) 

\  pbodui  i  for  use  in  bread-making  is  prepared  by 
mixing  5  lb,  of  cornflour,  I'  lb.  of  staich,  ]  lb.  of 
arrowroot,  anil  '.  lb.  of  sugar  in  12  pints  of  water, 
poming  into  36  pints  of  boiling  water,  and  boiling 
until  gelatinised.  \  small  quantity  of  alum  may  be 
used  with  the  ingredients,  tn  making  bread,  about 
60  11'.  of  the  producl  i-  •  1  i n  ided  into  small  p 
added  to  the  mixing  water  al  90  '.'I  P.  (32 
:;i  C.),with  yeas!  and  salt, and  worked  into  dough 
with  20  stones  of  flour  in  the  ordinaryway.     J.  II.  J. 


Margarint  ;     Manufacture     of         .     K.      Erslev, 
.  Holland .     Eng.  Pat.  103,343    I  in.  26, 
1910.     (Appl.  No.  1252  of  1916.) 

Ill   0  5  to   1         Of  an  alkali  or  alkaline-earth   -alt 

of  form!  or  propionic  acid,  or  a  mixture 

of  the  same,  is  added  to  the  fat  or  ingredients  in 
order  to  preserve  the  buttery  aroma  of  the  m 
garine.     An   alkali   lactate  ma]    also    b<    added  it 
red  (see  Eng.  Pat  2013  of  1915  ;  this  ■'■■  1916, 
up   B. 


Mai  Preparation  of  an  emulsion  with  fruity 

aroma  fr>oa  eggs  to  bt  used,  especially  in  pi 

IMitt   or   cream,    in    ihr    manufacture   of .      ]_. 

Bernegau,   Berlin-Halensee.     Ger.  Pat.  -'.< 

.Mar.  24,   I'.'l  1. 

sh  white-of -egg  is  treated  at  about   10   C.  with 

freshly  expre 1  pineapple  juice  (containing  yeast 

cells),  and  the  resulting  liquid  mixed  with  e  g 
emulsified  with  b  yolk,  and  sterilised  by 

heating.     The   emulsion   i-  suitable  f<ir  blending 
with  coconut  oil  or  hydrogenated  oil-  to  product 
'    fat      C.  A.  M. 


Food    suitable    foi     cattle    and    poultry.     Mid 
<  attle  Products,  Ltd.,  and  J.  Austin,  Birming- 
ham.    Eng.  Pat.  103,433,  Jul]   6,  1916.    <  \pH. 
No.  9519  oi    19J6.) 

A   Mixniii:  of   cereal   meal,    -   part-,    and 
blood,   1  pari   by  weight,  i-  spread   in  layers 
more  than  0-5  inch  thick,  and  dried.     During  th< 
drying  the  temperature  is  raised  gradually  from 
100    l-\  138«  C.)  to  500    K.  (260    O.).     U  ni 
the  above  mentioned  quantities  arc  varied  so  that 
tin-  producl   shall  contain  approximately  _o 
proteins  and  70*    ol  carbohydrates,  — W.  1*.  S. 


XIXb.-WATER  PURIFICATION  ;  SANITATION. 

Inthraa   serum;    Immunity   studies   on .     A. 

Bichhorn,  \v.  N.   Berg,  and   R.   A     rlelser.     J. 
\L;iic.  Res.,  1917,  8.  37     56. 

simii.ak  methods  to  those  used  in  the  preparation 

of  diphtheria  antitoxin  were  used  in  an  examination 
of  anthrax  serum.  When  the  serum  WBS  treated 
With  80%  ol  -al  mated  ammonium  sulphate  solu- 
tion, the  euglobulin  was  precipitated,  and  whi 
the  saturation  of  the  filtrate  was  raised  to  50' 
the  pseadoglobulin  was  precipitated  and  carried 
■  lown  the  anthrax-immune  bodies  with  it.     This 

precipitate   was    pressed    and    dinlysed    in   running 

tap-water,   ami  the  concentrate  obtained  in  the 

dialyser  was  preserved  with  chloroform.  When 
this  globulin  concentrate  was  injected  into  animal- 
inoculated  with  anthrax,  death  was  prevented  in 
many  cases.  In  analysing  the  serum  and  tic 
globulin,  the  total  coagulable  protein  was  del 
mined bj  adding  acet  ic  a  id.  Bltering,  and  weighina 
the  precipitate.     The  total  globulin  was  determii 

by     adding    half  -at  mated     ammonium     -ulph.il. 
Solution   and   i  eiitiifuiriim   at    3000    revolution.-    pel 

min.  for  in  inins.     The  liquid  was  poured  off,  thi 
precipitate  dissolved   in  di-tilh-d   water,  and  the 
total  coagulable  protein  determined.     The  th 

peutic  treatment    of  anthrax   in  animals  and   I 

with  the  serum  and  the  globuMn  gave  favoui 
results.     I- 'xpci  imeiit-  w  ere  made  on  thi  standard- 
isation  of   anthrax    serum    by    mean-   ol    the   com- 
plem,  nt-tixat  ion   method,    and    the   r.-ult-   poi 

t-  this  method  proving  an  accurate  one. — J.  H. 


Patents. 

Wat*  ''.      I'".    Rlunieiil  hal.  Col 

feld,  Germany.   U.S.  Pat.  1,212,007,  Jai    9,1917 
Hate  of  appl.,  Apr.  l'i;.  1915. 

\  -i  bstamce  for  softening  watei  i-  prepared  bj 
precipitating  a  solution  ol  -odium  siheate  with  a 
solution  of  ferrous  chloride,  and  washing,  pressing, 
and  drying  the  precipitate,  which  form-  into  hard 
lump-.    I'n  being  moistened,  the  lumps  break 

into    particles   of    1       I'    mm.    tilte,    which    are    dried 
low    temperature. — J.  II.  J. 
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IVakr,    sewage,    and    liquid    manufacturing-waste  : 

Means  for  treating .      F.   Noble.   Brooklyn. 

N.Y.  U.S.  Pat.  1,211,481,  Jan.  9, 1917.  Dateof 
appl.,  Sept.  17,  1913. 
The  polluted  liquid  is  passed  through  a  broad, 
-hallow  tank,  containing  submerged  perforated 
receptacles  holding  calcium  carbonate  and  hypo- 
chlorite. When  these  chemicals  are  saturated 
with  the  liquid,  hypochlorous  acid  is  evolved  and 
is  diffused  through  the  liquid,  producing  oxidising 
effects.  The  suspended  matter  is  deposited  within 
the  tank.— J.  H.  J. 

Odours  from  gases,  fumes,  etc.  ;   Device  for  eliminat- 
ing  .     S.  I>.   Eisendrath,  Chicago.  111.     U.S. 

Pat.    1,211,691,   Jan.   9,    1917.      Date  of   appl.. 
Apr.  7,  1913. 

The  gas  to  be  purified  is  collected  in  a  receptacle 
and  passes  out  from  it  at  the  top  by  a  pipe  with 
an  inverted  U-hend  in  which  is  a  water  spray. 
The  pipe  is  connected  with  a  discharge  flue  and 
hag  another  upright  U-bend  in  it,  which  has  a 
spray  directed  into  the  bend,  with  a  shield  in  front 
of  the  spray. — J.  II.  J. 

Inse  tickles,  sheep  dip,  and  the  like.  Q.  J.  Lemmens, 

Wateringbury,    and    P.    J.    Fiver.    Tonbridge, 

Kent.    Eng.  Pat.  103,458,  Oct.  7,  1910.     (Appl. 

No.  14,278  of  1916.) 

The  fruit,  berry,  seed,  or  other  portions  of  plants 

of  the  Menispermacece  order  (particularly  Cocculus 

indicus,    fish-berry)    are    ground    and,    if    desired, 

mixed  with  soap,  sulphur,  or  other  ingredients. 

— W.  P.  S. 

Liquid  and  sotid  materials  [sewage];    Purification 

of .      E.   J.   M.   Janvier,   Paris.      U.S.   Pat, 

l,214,166,Jan.30.1917.  Dateof  appl., Jan.29,1913. 

See  Eng.  Pat,  27,775  of  1913  ;   this  J..  1914,  1169. 

Manufacture  of  manure   from  refuse.      Eng.   Pat; 
103,448.     See  XVI. 
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27n  1 1,  ine ;  i  'onversion  of- 


■  into  hydro  eycodi  move 

inal  its  derivatives.      M.  Freund  and  E.  Speyer. 
.1.  prakt.  (hem.,  1916.  94,  131—178. 

Thebaine  on  treatment  with  30%  hydrogen 
peroxide  in  acid  solution,  or  with  potassium 
bichromate  and  sulphuric  acid,  is  converted  into 
In  droxycodeinone,  C,sIIl9N04,  decomposing  at 
"JT.V  C,  and  containing  one  methoxy  group  less 
"than  thebaine.  It  gives  a  well-crystallised  oxime, 
('lsH;0^2O4,  identical  with  the  oxime  prepared 
by  boding  bromocodeinone  with  hydroxylamine, 
and  gives  a  mono-acetyl  derivative,  m.pt.  185° — 
186'  C.j  and  mono-benzoyl  derivative, m.pt.  245c — 
247°  C.  On  treating  hydroxycodeinone  with 
methyl  iodide,  a  compound,  CjglljgNOj.CTr.I.  is 
obtained  which  with  sodium  ethoxide  solution 
•_'ives  N-methylhydroxycodeinone.  The  latter 
i-'ives  a  well-crystallised  compound  with  methyl 
iodide,  which  splits  off  trimethylamine  on  treat- 
ment with  alkali  but  gives  no  crystalline  nitrogen- 
Eree  derivative.  Thebaine  oxidised  with  30% 
hydrogen  peroxide  in  absence  of  acid  does  not 
u'\e  hydroxycodeinone  but  a  very  small  amount 
of  a  deep  yellow  base.  dehydrothebatne, 
t'l9Hi9N03,  m.pt,  17S  — ISO"  C,  containing  two 
methoxy  groups,  which  forms  deep-red  salts. 
Hydroxycodeinone  when  reduced  with  zinc  dust 
in  glacial  acetic  acid  solution  gives  hydroxy- 
codeine, ClgH21N04,  m.pt,  293.°  C.,  insoluble  in 
alkali  and  containing  no  keto  group,  but  giving 


a  monoacetyl  derivative  ;  whilst  when  reduced 
with  stannous  chloride  and  hydrochloric  acid 
it  yields  an  isomeric  hydroxycodeine,  hydroxy- 
thebainone,  containing  a  keto  group,  and  soluble 
in  alkali,  and  probably-  constituted  analogously 
to  the  thebainone  obtained  by  reducing  thebaine 
with  stannous  chloride  and  hydrochloric  acid. 
Hydroxycodeinone  on  treatment  with  hydrogen  in 
presence  of  platinum  black  or  palladous  chloride 
solution  gives  a  tertiary  base,  dihydrohydroxy- 
codeinone,  m.pt,  220° — 222°  C.  isomeric  with 
hydroxycodeine  and  hydroxythebainone,  which 
forms  well-crystallised  salts  and  gives  an  oxime 
and  an  acetyl  and  benzoyl  derivative.  Dihydro- 
hydroxycodeinone  on  warming  with  sodium  amal- 
gam is  converted  into  a  compound,  m.pt.  219  '- 
220'  (.'..  of  different  solubility  and  crystalline  form 
but  which  yields  the  same  derivatives  and  hence 
is  probably  a  tautomeric  form  of  dUiydrohydroxy- 
codeinone.  By  progressive  methylation  with 
methyl  iodide,  dihydioliydroxycodeinone  gives  a 
series  of  compounds,  and  eventually-,  on  heating 
with  alkali,  a  nitrogen-free  substance,  C'^HkjO,,. 
m.pt.  214° — 215°  C,  is  obtained  containing  one 
methoxy  and  one  keto  group.  Dihydrohydroxy- 
codeinone  on  reduction  with  sodium  amalgam  in 
alcoholic  solution  is  converted  into  dihydro- 
hvdioxvthebainone,  Cl8H23N04,  m.pt,  145°  C, 
giving  "well  crystallised  salts  and  particularly  a 
well-crystallised  perchlorate.  m.pt.  270°  0.  The 
constitutional  formulae  ot  hydroxycodeinone  and 
these  derivatives  and  the  relationships  between 
the  constitutional  formulae  proposed  and  the  con- 
stitutional formula;  proposed  for  codeine  and 
thebaine  by  Knorr  and  Horlein  and  also  by  the 
present  authors  (this  J.,  1907,  943;  1910,  1032) 
are  fullv  discussed. — T.  ('. 


Synthesis     of    the 
von  Meehel.      Ber. 


.         E. 

1916,    49, 


Phenylgluco 

Fischer   and   L. 
2813  -2820. 

Whex  a  mixture  of  acetobromoglucose,  50  grins.. 
dry  phenol.  160.  and  quinoline.  19  grms.,  is  heated 
on  the  water-bath  for  1A  hours,  treated  with  dilute 
arid,  and  shaken  out  with  ether,  there  is  obtained, 
after  distilling  off  the  excess  of  phenol  in  vacuo, 
a  crystallisable  residue  (yield  :'»2  grms.)  consisting 
of  a  mixture  of  two  isomeric  tetra-acetylphenyl- 
glucosides  in  the  proportion  of  6  parts  of  the 
p-isomeride  to  I  of  the  a-compound.  These  are 
easily  separated  by  crystallisation  from  carbon 
tetrachloride  and  yield  on  saponification  with 
barium  hydroxide  the  already  known  /5-phenyl- 
glucoside,  hydrolysable  by  emulsin,  and  a-phenyl- 
glucoside.  which  is  hydrolysed  by  yeast  enzymes. 
The  use  of  quinoline  in  the  above  manner  affords  a 
general  method  for  the  preparation  of  glucosides 
of  aromatic,  hydro-aromatic  (e.g.,  menthol),  and 
aliphatic  alcohols.  a-Phenylglucoside  crystallises 
with  1H  .0,  melts  at  173°— 174°  C.  (corr.),  and  has 
[a]^  =  +180  ':  the  corresponding  tetra-acetyl 
compound  melts  at  115°  O.  and  has  [ajJb'  in  benz- 
ene solution  =  +165°.  j3-Phenylglucoside  crystal- 
lises with  2H.O,  melts  at  175°— 176'  ('.,  and  has 
fa?0  =  -71-7";  its  tetra-acetyl  derivative  melts 
at  127    -  12S    ( '.  and  has  [o]sD°  =  -  28-9°.— J.  F.  B. 

Lichens:   Constituents   of .     //.     Synthesis  of 

rhizoninic     acid      A.     Sonn.     Ber..     1916,     49, 
4589—2593. 

!  wi-DlNlTRO-p-XYl.EXE,   which    is    readily   obtained 

from    p-xyUdine,   was   converted    by  Kostanecki  s 

method  (this  J„  1886,  599)  into  2-mtro-p-xylea- 

6-ol  and  the  latter  methylated  by  treatment  with 

■   dimethyl  sulphate.     The  ether  thus  obtained  was 

i  reduced  and  the  annuo  group  repl.  iced  by  hydroxyl, 

'  with  the  formation  of  /3-orcinol  monomethyl  etner 

(I).     An  aldehyde  group  was   then  introduced  m 
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(I.)       en, 


HO  \/OUH, 
CH, 


(II.)       CH, 

"  cooir 

ybcii. 

CH, 


'!,.■  para  position  t . .  the'  hydroxy]  by  tin-  actios  of 
hydrogen  cyanide  and  chloride  iii  presence  of 
aluminium  chloride,  ami  the  aldehyde  after 
acetylation  was  oxidised  with  permanganate,  the 
resulting  acid  after  the  removal  of  the  acetyl 
group  being  identical  with  rhizoninic  acid  (II). 
produced  by  the  hydrolysis  of  naturally  occurring 
barbatinic  acid.     <;.  I-',  u. 


Siorax  in  perfumery.     Chein.  and  Drug.,  Oct.  24, 
1917. 

Much  of  the  storax  of  commerce  is  impoverished 
by  the  remoi  al  of  cinnamic  acid,  to  the  compounds 
of  which  the  peculiar  odour  of  storax  is  due.     The 

cinnamic  arid  ((intent  of  storax  may  fall  below 
3%,    although   H(I"(J    is    about    the   normal    figure. 

The  British  Pharmacopoeia  requires  onlj  20%  of 
the  acid  in  the  prepared  storax.  which  represents 
at  least  16  or  18%  in  the  imported  article,  but 
more  is  really  Bhown  by  the  bee!  gum-resins. 
Under  these   circumstances,   it    may    be  that,   if 

attention  were  directed  to  ot  her  sources  of  cinnamic 
acid,  it  might  nay  better  to  utilise  them  for  per- 
fumery purposes,  and  to  leave  the  storax  for 
medicinal  use.  The  liquid  balsam  of  /.iqiiiilumbar 
etyraciflua,  known  in  the  United  States  as  sweet 
gum,  and  used  in  the  preparation  of  chewing-gums, 
was  shown  in  the  Nicaragua  and  Guatemala 
departments  of  the  1878  International  Exhibition 
in  Paris.  It  was  in  the  form  of  a  clear  brownish- 
yellow  liquid  of  the  consistence  of  virgin  honey, 
without  the  admixture  of  water  usual  in  Asiatic 
storax.  According  to  Gildemeister  and  Hoffmann, 
this  storax  closely  resembles  in  almost  nil  its 
properties  the  storax  of  the  Levant,  the  oil  dis- 
tilled from  it  differing  chiefly  in  not  containing 
ethyl  and  benzyl  alcohols,  and  in  being  dextro- 
rotatory. Another  source  of  cinnamic  acid  which 
has  not  been  exploited  in  this  country  is  the 
lialsam  obtained  in  Brazil  from  Myroxylon  Per- 
uiferum.  The  odour  of  the  balsam  resembles  that 
of  balsam  of  Pen:,  from  which  it  differs  in  readily 
mixing  with  castor  oil  in  all  proportions,  thus 
possessing  a  considerable  advantage  for  perfumery 
purposes.  The  oily  portion  of  this  balsam,  contain- 
ing the  cinnamic  acid,  can  he  separated  from  it 
by  benzine  and  petroleum  ether.  Another  source 
of  cinnamic  acid  is  the  resins  of  various  species  of 
Xanthorrhoea,  called  "  grass-tree  gums  "  in  Aus- 
tralia, the  best  known  of  which  in  English  com- 
merce are  ar  a  n  lidcs  [Xtinihorrhfa  arborca)aml  black  - 
boy  "gum"  (A'.  hastUis).  Although  the  per- 
centage of  cinnamic  acid  in  them  is  small,  the 
quantity  of  resin  available  is  enormous.  The 
volatile  oil  distilled  from  acaroides  contains  a 
considerable  quantity  of  cinnamic  acid,  the 
proportion  being  20%  when  crystallised  from 
water.  The  oil  itself  has  a  storax-like  odour,  and. 
like  storax.  contains  styrene.  The  liquid  balsam 
obtained  by  incision  from  T/iquidambar  Altingiana, 
Blum.,    to   which    the    name    of    "  Hasamalas  "    is 

applied  by  tin  Malays,  in  common  with  that  of 
L.   orienUilia,   is   deserving   of   examination   as   a 

source  of  cinnamic  acid.  This  balsam  is  obtain- 
able in  Tenasscrim  and  Buimah.  It  may  be 
noted,  however,  that  these  trees  only  produce  the 
balsam  when   the  climate  is  warm.  i.e..  in  latitude 

20° — 30°.     L.  styraeiflua  stands  the  winter  in  this 

country,    but    produces   no   balsam:   and    although 

the  tree  occurs  as  far  north  as  Connecticut  and 
Illinois  in  .North  America,  the  product  is  commer- 
1  talrj  produced  only  in  the  sub-tropical  countries, 
such  as  .Mexico.  Guatemala,  and  Nicaragua. 


Camphor;     Comparative     physiological    ai-tin>-     of 
natural    and    synthetic     — .     G.    Joachimoglu. 

Her.  dent.    I'harm.  Ges.,    L916,   26,  427 — 155. 

Owing  to  the  cessation  of  imports  of  Japanese 
natural  camphor,  the  German  medical  authorities 
at  the  beginning  of  the  war  recommended  that 
synthetic  camphor  should  be  substituted  for 
natural  camphor  in  preparations  intended  for 
external  use  only.  An  extended  series  of  com- 
parative physiological  and  germicidal  experiments 

using  natural  d-camphor,   /-camphor.   [o]d  =  — 40°, 

m.pt.  176  177  c,  and  synthetic  camphor, 
[o]D=+3-025  (Schering)  and  |a|D  =-0-225° 
(Boehringer),  carried  out  on  cats,  using  an  intra- 
peritoneal injection  in  olive  oil  solution,  on  the 
isolated  frog's  heart,  and  with  />'.  coli  and  Vibrio 
Metschnikoff,  gave  results  showing  that  there  i-  do 
qualitative  or  quantitative  difference  in  the 
physiological  or  germicidal  action  of  the  three 
modifications  of  camphor,  and  hence  synthetic 
camphor  can  effectively  replace  natural  camphor 
also  for  internal  use.     T.  ( '. 


Saniene  :    Complete  synthesis  of- 


.  ('•.  Komppa 
and  8.  V.  Hintikka.  Bull".  Soc.  ('him..  1917, 
21,   13—19. 

Camthentlone  was  converted  by  reduction  into 
the  corresponding  alcohol,  campnenilol,  and  the 
latter  either  on  dehydration  with  sodium  Lisul- 
phate  or  by  the  removal  of  the  elements  of  hydro- 
gen chloride  from  its  chloride,  camphenily]  chloride, 
gave  a  hydrocarbon  mixture  consisting  essentially 
of  a  smaller  fraction,  b.pt.  136  — 11<>  »'..  to  which 
the  name  camphenylene  is  given,  and  a  lai 
fraction,  b.pt.  1  10  I  12  C,  which  was  shown  to 
consist  mainly  of  a  hydrocarbon  identical  with 
santene.  By  the  action  of  sulphuric  and  acetic 
acids  identical  acetates  were  obtained  from 
both  the  synthetic  and  natural  hydrocarbons,  and 
the  alcohol  previously  termed  isocamphenilol, 
m.pt.  60° — 65   C,  obtain.-d  bj  t  heir  saponification, 

is  therefore  identical  with  santenol.  This  iden'itx 
was  further  proved  by  the  oxidation  of  both  iso- 
camphenilol and  santenol  to  santenone  an  I 
santenic  acid.—  G.  P.  M  . 

Fenchylene,a  new  synthetic  lerpene.  8.  S.'Nainelkin 
and  A.  K.  Rushenceva.  .1.  I!uss.  Phys.-Chem. 
Soc.  1916,  48,  450  -  152. 

When  heated  at 230    C, methyl  isofenchylxanthate 

undergoes  partial  decomposition,  yielding  the  new 
hydrocarbon,    fi  Qchylene, 

/CtCH,), .  CH,\ 

CH< CH,  -        <'i('IIJ). 

V'TT I'll/ 


CH 


til 


which    is    a     volatile     liquid     with    a    faint     but 
characteristic    odour   recalling    that  of  f enchene ; 
it    boils  at    139 — llo    •'.  under    760    mm.    pres 
sire,     has     sp.     gr.     0-8381  at   2  1°  -1*    ('..    »iD  = 
I  ■U!l  I       at       20      ('..        and        |a',,  lis  7li         (in 

alcohol).  Tin  hydrocarbon  unites  energetically 
with  bromine,  yields  a  crystalline  nitrosocbloride. 
and  gives  eis-fenchocampnoric  acid  when  oxidised 
with  alkaline  permanganate.     T.  II.  P. 

Catalysis;     Heterogeneous  [Polymei 

../  pinene :  decomposition  of  carbon  bisulphide.] 
I,,  (i.  Gurvitsch.  J.  Russ.  Phys.-Chem.  Soc, 
1916,  68,  837    -856. 

Detailed  investigation  of  the  reaction  of  pinene 
with  fioridin  (see  this  .1..  1915,  1234)  leads  to  the 
.•.inclusion  that  the  initial  products  of  this  react  inn 
are  palyterpenes  which,  under  the  influence  of  the 
I.eat.  developed,  subsequently  undergo  partial 
decomposition  into  simple  terpenes.  The  formation 
,,1  the  palyterpenes  is  cause,!  by  the  adsorption 
of  the  pinene  on  the  surface  of  the  tloridin,  pro- 
pinquity   of    the    pinene    molecules    being    thus 
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CH—     — CH~ 

'>CH-CH:CH-C6TI5. 


effected  ;  factors  which  impede  this  adsorption 
also  retard  the  transformation  of  the  pinene. 
A  catalytic  reaction  of  another  type  has  been 
discovered  in  the  action  on  carbon  bisulphide  of  ! 
the  partly  dehydrated  aluminium  hydioxide 
obtained  from  metallic  aluminium  in  presence  of  ! 
traces  of  mercury  :  this  reaction,  which  proceeds 
at  the  ordinary  temperature,  is  expressed  by  the 
equation,  OS2+2H20  =  211 2S  +  CO,.  The  yield 
of  hydrogen  sulphide  attains  a  maximum  for  a 
certain  percentage  of  water  in  the  alumina,  and  , 
it  is  assumed  that  the  transformation  of  the 
carbon  bisulphide  is  a  result  of  its  adsorption,  that 
is.  of  the  approach  of  the  carbon  bisulphide 
molecules  to  the  water  molecules  within  the  sphere 
of  action  of  the  molecules  of  alumina.  In  a  similar 
manner,  alumina  prepared  as  described  above 
causes  the  conversion  of  ethyl  chloride  into  ethyl 
alcohol  in  the  cold.  The  hypothesis  that  adsorp- 
tion always  forms  the  basis  of  heterogeneous 
catalysis  also  furnishes  a  very  simple  explanation 
of  those  reactions  in  which  the  formation  of  inter- 
mediate chemical  compounds  is  usually  assumed, 
for  instance,  the  reactions  of  Ipatiev,  Sabatier, 
Bredig,  etc.— T.  H.  P. 

a  Photi/l-S^i-butadiene  ;      Polymt  risation     of . 

S.   V.   Lebedev   and    A.    A.    Ivanov.      J.    Buss. 
Phys.-Chem.  Soc,  1910,  48,  997—1008. 

b-Phentl-  A'-butadienr  is  able  to  polymerise 
into  two  different  products,  one  of  them  soluble, 
obtained  on  heating,  and  the  other,  insoluble, 
obtained  at  the  ordinary  temperature  in  the 
light.  The  authors  find  "that  the  dimeride  is  a 
unicyclic  hydrocarbon  containing  two  double 
linkings  ;  it  combines  with  2  mols.  of  hydrogen 
or  with  2  mols.  of  ozone,  and  on  oxidation  with 
permanganate  yields  benzoic,  acid  and  an  acid, 
CirlH1406.  The  character  of  the  polymerisation 
and  the  properties  of  the  dimeride  and  of  the 
polymeride  in<licate  that  in  spite  of  individual 
divergences,  the  type  of  the  polymerisation  is  the  | 
same  as  with  derivatives  of  diphenyl  containing  ' 
aliphatic  substituents  According  to  the  scheme 
previously  given  by  Lebedev  (this  J..  1914,  1223, 
1224),  the  formation  of  the  dimeride  is  expressed 
thus  : — 
— CH(CHb)  CH.CH.CH2    CH(C6Hs)  CH.CH.CH.— 


-*CH« 

"-CH(C6H5).CH/ 
the  resulting  product  being  2-phenyl-4  styryl- 
•  yclohexene  and  its  oxidation  product,  a-phenyl- 
butane-a-yc-tricarboxvlic  acid, 

('O2H-CW'eH5)-CH;-CH(CO2H)-0H2.CO2H.  The 
■  ■rude  polymeride  obtained  by   heating  a-phenyl- 

lia'-butadiene  at  150°  C,  is  a  colourless,  viscous 
Aquid  and  the  dimeride  separated  by  distillation 
'n  an  atmosphere  of  hydrogen  consists  almost 
entirely  of  the  modification  with  the  higher  boiling 
point.  The  pure  dimeride  boils  at  197J — 190-5°  C. 
under  5  mm.  pressure  and  has  the  sp.gr.  at  20*'  t°C, 
10332,  and  the  refractive  index.  »D  =  1  00570  at 
20"  C.  The  polymeride.  (O10H10\r.  is  formed  to 
the  extent  of  5  %  at  150  ( '..  and  is  a  powdery  mass 
coagulating  at  about.  90°  C.  ;  its  behaviour 
towards  ozone  is  that  of  polymerides  of  divinvl 
hydrocarbons,         the         resultant  compound. 

(CioHioOjb:.  being  a  white  solid.  It  is  concluded 
that  the  structure  of  the  polymeride  is  repre- 
sented by  the  scheme. 

(■CH(C6H5)  CH:  CH  CH. .CH(C,HS) .CH  :  CH  CH,]X. 

— T.  H.  P. 

Toxins    mid    antitoxins;      Adsorption     of by 

aluminium  hydroxide  :   Koch's  tuberculin.    M.   \. 

Haku/.in  and  G.  D.  Flier.    J.  Puss.  Phys.-Chem. 
Soc,  1916,  48,  711—710. 
Of   the   eight    ordinary    colour    reactions    of    the 


proteins,  the  only  one  not  given  by  tuberculin  is 
the  violet  coloration  with  fuming  hydrochloric 
acid  (Liebermann's  reaction)  :  since,  further, 
tuberculin  contains  phosphorus,  it  must  be  regarded 
as  an  analogue  of  casein.  In  aqueous  solution  its 
specific  rotation  is  [a]D  =  -  14-6  2  .  By  adsorption 
with  aluminium  hydroxide,  it  is  separated  into  : 
(1)  4-44%  of  an  adsorbed  antitoxin  which  gives 
only  Molisch's  and  Ostromyslenski's  reactions 
(this  J.,  1910.  133),  and  in  composition  and  proper- 
ties resembles  pepsin,  the  latter  giving  only 
Molisch's  reaction  ;  (2)  95-56%  of  a  non-adsorbed 
toxin  which,  like  casein,  gives  the  biuret,  Millon's, 
xanthoproteic  Adamkiewicz's,  Molisch's,  Petten- 
kofer's.  and  Ostromyslenski's  reactions.  The 
adsorption  is  irreversible. — T.  H.  I'. 

X  nrleic  a,  ids  and  alkali  nucleates  ;   Rotatory  powers 

of .      M.   A.    Rakuzin  and   E.   M.    Braudo. 

J.   Buss.   Phys.-Chem.   .Soc.    1910,    48,   97 — 99. 

Mkasurement  of  the  rotation  of  commercial 
5%  nucleic  acid  solution  (Parke,  Davis  and  Co.) 
gives  the  value  [o]d=tOS-51;  for  the  nucleic 
acids.  As  with  the  caseinogenates,  the  rotatory 
powers  of  the  alkali  nucleates  increase  with  the 
atomic  weight  of  the  metal. — T.  II.  P. 

Cholesterol  and    isocholeslerol  ;    Separation  of . 

A.  Madinaveitia  and  A.  (ionzalez.  Ann.  Soc. 
Esp.  I'll.  Ch.,  1910.  14,  39S— 101.  Bull.  Soc. 
('him..  1917.  22,  11. 

Cholesterol  and  isocholesterol,  obtained  to- 
gether by  energetic  saponification  of  lanolin  (cp. 
Moreschi,  this  J..  1910,  1108),  may  be  separated 
after  conversion  into  benzoates.  Cholesteryl  benz- 
oate  crystallises  in  plates  and  the  iso-compound  in 
needles,  and  the  former  may  be  separated  from 
the  latter  by  elutriation  with  water  (Schulze).  A 
better  method  of  separation  is  to  dissolve  the 
mixed  alcohols  in  ether  and  add  an  ethereal  solution 
of  anhydrous  oxalic  acid.  A  crystalline  precipitate 
containing  the  two  oxalates  is  formed.  Cholesteryl 
oxalate,  m.pt.  175°  C,  [«]if  = —  29°,  separates  first. 
The  residue  from  the  evaporation  of  the  mother 
liquors  has  [a]%' =  +27 J.  The  former  is  readily 
converted  into  pure  cholesterol,  m.pt.  147 :  C. 
The  mother  liquors,  on  treatment  with  benzoyl 
chloride,  yield  isocholestervl  benzoate,  m.pt. 
190°  C— J  .'ILL. 


■into    amides     by 


Xitriles  :     Transformation    of - 

hydrogen  peroxide.  L.  McMaster  and .  F.  B. 
Langreck.  J.  Amer.  Chem.  Soc,  1917,  39, 
103—109. 

By  using  li ydrogen  peroxide  of  higher  concentrat  ion 
it  is  possible  to  prepare  amides  from  nitriles  which 
cannot  be  transformed  by  weaker  solutions  of 
the  peroxide.  The  transformation  of  benzonitrile, 
m-nitrobenzonitrile,  o-tolunitrile,  p-tolunitrile,  a- 
naphthonitrile,  terephthalnitrile.  tricldoroaceto- 
nitrile,  and  isobutylacetonitrile  into  the  corres- 
ponding amides  is  described.  Benzonitrile. — 5 
grins,  of  benzonitrile  was  added  to  50  cc  of  a  6% 
solution  of  hydrogen  peroxide  and  the  mixture 
made  slightly  alkaline  with  sodium  hydroxide, 
stirred  by  means  of  a  motor-driven  apparatus, 
and  the  temperature  kept  at  65°  C.  for  1-5  hours, 
during  which  time  the  amide  separated  out  as 
white  flakes.  The  stirring  was  then  interrupted 
and  the  mixture  cooled  with  ice  and  salt,  where- 
upon more  of  the  amide  separated.  It  was  filtered 
oft',  washed  with  cold  water,  dried  over  sulphuric 
acid  for  18  hrs..  and  crystallised  from  absolute 
alcohol.  Yield  92  °„.  m-Nitrobenzonitrtte. — 1  grm. 
of  the  nitrite  was  added  to  15  cc.  of  a  20%  solution 
of  hydrogen  peroxide,  the  mixture  made  slight  1> 
alkaline  and  heated  to  05  C.  The  mixture  was 
shaken   vigorously,    and    allowed    to 
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dark,  with  occasional  shaking,  Ear  -I  hours.  The 
pale  yi'llnw  crystals  which  bad  separated  were 
filtered  off,  washed  with  cold  water  and  dried  on  a 
-'.u-tion  filter.  The  crystals  were  dissolved  in  a 
minimum  amounl   of  h<  >t   absolute  ethy]  alcohol, 

1  the  amide  freed  from  any  unchanged  nitrile 
by  suddenly  cooling  the  hot  solution  in  a  freezing 
mixture.     The  nitrile  being  less  soluble  than  the 

ide,  crystallised  out  first  and  was  lilt. -red  off. 
<ln  allowing  the  alcohol  to  evaporate,  the  amide 
crystallised  out.  Yield  80%.  o-Tolunitrile. — 10 
c.c.  of  a  15%  solution  of  hydrogen  peroxide  was 
added  to  II  grm.  of  the  nitrile  in  a  large  test- 
.    1 1 1 « •    mixture    was   made    slightly    alkaline, 

ted  to  65"  C,  and  shaken  vigorously.  After 
standing  2  1  hours  a  white  crystalline  mas-  had 
formed  at  the  surface  of  the  liquid.  On  warming 
t  he  mixture  again,  the  unchanged  nitrile  separal  ed 

i   the  en,  Losing  crj  stalline  mass.     The  contents 

Of    tile    tube    Were    again    heated    to    65     C,    shaken, 

and  allowed  to  stand  for  another  2 1  hours. 

•  rystals  were  filtered  off  on  a  suction  filter,  dried, 

I  re-dissolved  in  absolute  ethyl  alcohol.     I 
1  lie  third  recrystallisation  the  amide  separated  as 
white,  semi-transparent   needles,  readilj   soluble  in 
alcohol,  moderately  in  ether,  and  quite  insoluble 
in  cold  water.     Yield  90%.     J.  B.  ('.  K. 


largol     colloidal    stiver];    Preparation    of . 

\.   F.  Gerasimov.     .1.   Buss.  Phvs.-<  hem.  Soc., 
1910,  48,  2.-.1     253. 

E8TIQATIOKS  c.n  the  preparation  of  collargol  by 
I'aal's  method  (this  .1..  1902,  916,  994)  show  that 

the  reduction  to  metallic  silver  takes  place  mainly, 
if  not  entirely,  at  the  expense  of  the  silver  oxide, 
iierparatieiis  with  approximately  the  -.one  pro- 
portion of  silver  being  obtained  with  widely 
varying    concentrations    of    silver    nitrate. 

■  entage  of  silver  in  the  preparat  ions  is  increased 
but  slight  1\    by  precipitation  with  acids.     On  the 

is  hi'  these  results  the  following  method  of 
obtaining  collargol  is  recommended.  The  red u.  ing 
mixture  is  prepared  l>y  shaking  100  grms.  of 
albumin  with  a  solution  of  15  grms.  of  -odium 
hydroxide  in  500  e.c  of  water  until  it  is  uniformly 
distributed  throughout  the  liquid,  which   i-  then 

bed   for  about   an    hour    in   a   water-bath   and 
treed  from  a  little  flocculent  precipitate  by  filtra- 
tion.    To  2*i     30  grms.  of  this  solution  i-  added 
ide  obtained  by  precipitaf  ing  a  solution 
in    grms.    of    silver    nitrate    with    potassium 

Lroxide  and  washed  five  time-  bj  decantati 

The    mixture    is    diluted    to    about '200    C.C.    and 

heated    in  a  water-bath,  with  constant   shaking, 

io     60    minutes.     When   cold,    tin-   liquid    i- 

ipitated    with    a    few   drops   of   concentrated 

•  t  ic  acid  and  the  precipitate  washed  5  or  t;  1 1 - 

and  then  dissolved  in  water  in  presence  of  a  very 
-mall  quant  it  j  of  -odium  hydroxide.  The  liquid  is 
allowed   to  -.111,-  and  dried,  either  in  a  desiccator 

C    sulphuric    acid    or    in    a     vacuum    at     about 

io  c.  or  in  a  current  of  air  free  from  dust  :  over- 
drying  should,  however,  be  avoided.  Bj  this 
method,  a  blue  powder  containing  about  75%  of 
silver  is  obtained.     T.  If.  P. 

Glycerin  for  medicinal  purposes  :  SubstiiuU  for . 

J.  Lennox.     Charm.  .!..  1917,  98.  186. 

Hi   ■         [oz.)isboiled  with  water  for  15  mins., 

the  extract  is  made  up  to  1 1 »  fi.  ,,/..  and  1  0Z,  of 
■-Income  i*  .elded. 

mical   constituents   of  sulphur-containing   bitu- 
minous tar  oils,  ichthyol  oils.   Scheduler.    S«   1 1  v. 

Influence  of  the  climatic  condition*  on  th<  composition 
of  vegetable  oils.     Pigulevski.     Set    \ll. 


from  inorganic 


Immunity  studies  on  anthrax  s 

others.     ><■,   \  l  \  b. 


Eichhorn  and 


Patents. 

Glycocoll  :  Process  for  separating 

compounds.     G.    Weinberg,    Berlin.     Gesr.    Pat. 
294,824,  Sep.  22,  1915. 

THE  solution  of  glycocoll  and  sodium  chloride 
obtained  in  the  usual  way  from  monochloroacetic 
acid,  ammonia,  and  a  quantity  of  sodium  hydroxide 
approximate])  equivalent  to  the  monochloroa 
acid,  is  concentrated  by  heat,  after  evaporation  of 
tin-  ammonia,  whereby  the  bulk  of  the  sodium 
chloride  separate-  from  the  hot  solution,  whilst  on 
cooling  the  mother  liquor  the  glycocoll  crvstallises, 

C.    \.  M. 

Protocatechuic  aldehydi  ;  I'  treparing . 

L.  Schmidt,  Munich,     tier.  Pat.  295.337,  Se] 
1915.      Addition  to  Ger.   Pat.  278,71 
Pat.   171,986  :  ti.i-  .1..  1915,  249). 

The  piperonaldiacetate,  obtained  from  piperona] 
as  described  in  the  original  patent  (tor.  <;/.),  is 
treated  with  chlorine,  and  the  resulting  dichloro- 
piperonaldiacetate  is  decomposed  with  water.  Xo 
chloroacetic  acid  derivatives  are  formed  durinj 
chlorination.     < '.  \.  M. 

Barbituric  mill;  Preparation  of  ether-like  deriva- 
tives of  — .  Farbenfahr.  vorm.  P.  Bayer  und 
Co.     Ger.  Pat.  295,492,  .Ian.  31,  1815. 

At.Kvi.-    or    aralkylaryloxyalkylmalonic    acids    or 
diaryloxyalkylmalonic   acids  or  their  derivatives, 
e.g..     the    cotresponding     estcis.     acid     chlorii 
cyanao tales,  or  malononitriles.  are  converted  into 
barbituiic  acid  derivatives  by  tlie  usual  methi 
Alternatively,    monosubstituted    malonic   acid   de- 
rivative-   containing    one   of    the   above    specified 
substituenl    groups  are  converted   into   barbituric 
acids  and  the  second  substituenl    group  is  intro- 
duced   by    alky lat  ion    of   the   resulting    monos 
statuted  baibituric  acids  or  of  the  product  at  an 
intermediate  stage  of  the  conversion.     Such  ether- 
like     derivative-,     containing     at     least     one    arv  1 
residue  at  t  .ached  to  an  oxygen  atom,  possess  sti 
hypnotic  action  combined   with   low  toxic  eifci 
Btnylphenoxyel  hv  Ibarbituric      acid,      diphenox^  - 
et  hylbarbituric     acid.     C.C-propyl-p-cresoxyethyl- 
barbituric      acid,     and      C.C-benzylphenoxyethyl 
barbituric  acid  are  described.-   J.  I".  I?. 

//•  emethylhydroride  ;     Prepa 

Hon  of  sails  of—        l\.   II.  Schmitz,  Breslati. 
Ger.  Pat.  295,736,  Sept.  20,   1913. 

\mmomv.  formaldehyde  or  one  of  its  polymerides, 
and  an  arid  or  acid  ion  are  heated  for  several  ho 
and  the  product  treated  with  a  soluble  bi- 
chromate :  the  resulting  sparingl)  soluble  chromate. 
of  composition  coi  responding  to  the  formula 
[( '6I I ,  ,N  ,.<  'H  1 1 ,.(  r  t  >7.  is  decomposed  with  barium 
hydroxide,  and  the  precipitated  barium  chromate 
tilteied  off.  Alternatively,  hexamethylenetet*- 
amineiucthv  [hydroxide chloride,  bromide,  iodide, or 
thiocvanate  i--  digested  with  silver  oxide,  the 
resulting  solution  of  the  free  base  is  concentrated 
in  vacuo,  neutralised  by  any  desired  inorganic  or 
organic  acid  to  form  the  corresponding  salt,  and 
the  solution  evaporated  in  vacuo.  The  salts  of 
this  base  possess  the  property  of  liberating  form- 
aldehyde in  alkaline  solutions,  which  i-  not  tttfl 
case  with  hexamethylenctetrainine  salts,  and  ha 
a  therapeutic  value. — J.  P.  15. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Hydrogen   oeroxidt    reaction;  Catalysts  in  the . 

|  /'•>  in  ntion  oj  fogging  of  photographic  plates, 
Luppo-Cramer.     Phot.    1ml..'    1916,     il.ft    43. 
'/..  angew.  them..  1917.  30.  Kef..  23 

Tin'    fogging    ation    of    terpenes,    resins,    wood, 
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packing-papers,  etc.,  on  photographic  sensitive 
materials,  generally  recognised  to  be  due  to  the 
formation  of  hydrogen  peroxide,  can  be  prevented 
by  the  interposition  of  paper  containing  finely 
divided  manganese  dioxide  which  catalytically 
destroys  the  peroxide.  Such  protective  paper  is 
most  easily  prepared  by  soaking  filter  paper  or 
black  packing  paper  in  1  %  solution  of  potassium 
permanganate.  (See  also  Russell,  this  J.,  1S99, 
516.)— B.  V.  S. 

Osmotic  pressure  of  gelatin.  Biltz  and  others.  See  XV. 

Patent. 

Development  films  free  from  damp  spots  ;  Preparation 
of — — -on  various  baryta-coated  bases.  Chem. 
Fabr.  auf  Actien  vorm.  E.  Schering.  Ger.  Pat. 
295,502,  Nov.  27,  1913. 

Baryta-coated  paper,  mica,  or  celluloid  is  coated 
with  a  solution  of  albumin  before  applying  the 
sensitive  emulsion. — B.  V.  S. 


XXII.— EXPLOSIVES ;    MATCHES. 

Relation  of  oxygen  to  heat  of  combustion  of  organic 
compounds.     Thornton.     See  IIa. 

Patent. 

rxplosives.  Stockholms  Superfosfat  Fabriks 
Aktiebolag,  Stockholm.  Kng.  Pat.  17,583, 
Dec.  1(5,  1915.    Under  Int.  Conv.,  Dec.  23,  1914. 

Explosives  possessing  the  favourable  qualities  of 
dynamite,  but  cheaper  and  having  a  much  lower 
freezing  point,  are  made  up  of  the  following 
constituents  : — (a)  Ammonium  perchlorate,  74 — 
80  ;  ferrosilicon  or  other  suicide,  6 — 18  ;  wood 
meal,  2 — 8;  nitrated  or  unnitrated  naphthenes 
(residues  from  distillation  of  mineral  oils),  4 — 10 
parts  by  weight.  (b)  Ammonium  perchlorate, 
74 — 80  ;  ferrosilicon,  6 — 18  ;  wood  meal,  2 — 6  ; 
nitrated  or  unnitrated  naphthenes,  4 — 10  ;  and 
liquid  nitrotoluenes  gelatinised  with  nitrocellulose, 
10 — 12  parts  by  weight.  The  ferrosilicon  serves 
to  raise  the  temperature  of  explosion,  and  the 
wood  meal  increases  the  speed  of  detonation. 

—J.  N.  P. 


XXIII. -ANALYSIS. 

Rapid  method  for  the  determination  of  magnesium 
[in   limestone].     Busvold.      See  VII. 

New  method  of  precipitating  platinum  sulphide,  and 
analysis  of  platinised  asbestos.    Ivanov.    See  VII. 

Determination    of    manganese    in    high-speed   steels. 
Nesbitt.     See  X. 

Wet  assay  of  tin   concentrate.      Hutchin.     See  X. 

Determination    of    free    alkali    hydroxide    in    soap. 
Igmailski.     See  XII. 

Biological    detection    and    valuation     of     tannins. 
Robert.     See  XV. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Specific  heats  of  aqueous-alcoholic  solutions  ;    Cal- 
culation of .     N.  A.  Kolosovski.     J.  Russ. 

Phy8.-Cb.em.  Soc,  191C,  48,  84. 

The  specific  heats  of  aqueous-alcoholic  solutions 
may  be  calculated  by  means  of  the  empirical 
formula,     C  =  1  +  n  (C0-l)  +  0004*— 0-00012a£  + 


0  00000069.)-3,  where  C  is  the  required  specific  heal 
of  the  aqueous-alcoholic  solution  of  substance,  \. 
n  the  number  of  grm. -equivalents  of  this  substance 
per  200  mols.  of  water  in  the  given  aqueous- 
alcoholic  solution,  x  the  number  of  molecules  of 
alcohol  per  200  mols.  of  water  and  ( '„  the  specific 
heat  of  an  aqueous  solution  of  1  grm.-equivali  nt 
of  substance  A  in  200  grm. -mols.  of  water.  The 
value  of  C0  is  obtained  from  tables  of  physical 
constants.  In  34  cases  in  which  direct  measure- 
ments were  made  of  the  specific  heats  of  aqueous- 
alcoholic  solutions,  the  difference  between  the 
experimental  and  calculated  values  was  less  than 
0  005  in  27  cases  and  between  0  006  and  0  0 10  in 
the  remaining  7  instances. — T.  H.  P. 


Trade   Report. 

Prohibited  exports. 

An  Order-of -Council,  dated  23rd  February,  makes 
the  following  alterations  in  the  list  of  exports 
prohibited  : — 

The  following  headings  are  deleted  : — (1)  Copper 
wire  and  cables  containing  copper;  (3)  cordite 
presses;  (2)  gauze  manufactured  of  copper  or  its 
alloys;  (3)  incorporators  ;  (3)  copper  ore;  (2)  copper, 
unwrought  and  part  wrought,  all  kinds,  including 
alloys  of  copper  (such  as  brass,  gun  metal,  naval 
brass  and  delta  metal,  phosphor  copper,  phosphor 
bronze,  and  solder  containing  copper),  copper  and 
brass  circles,  slabs,  bars,  ingots,  scrap,  rods  and 
plates  and  also  wrought  copper  of  the  following 
descriptions : — Copper  and  brass  pipes,  sheets, 
condenser  plates,  brass  wire,  bronze  wire,  per- 
forated brass  sheets,  perforated  brass  linings,  and 
copper  foU ;  (3)  all  articles  wholly'  or  partly 
manufactured  of  copper  or  its  alloys  not  otherwise 
specifically  prohibited  ;  (2)  yellow  metal. 

The  following  headings  are  added  : — (1 )  Cordite 
presses  ;  (1)  incorporators  ;  (1)  copper  ore,  regidus, 
matte,  concentrate  and  precipitate;  (1)  copper, 
whether  refined  or  unrefined,  unwrought,  wrought 
or  partly  wrought,  of  all  kinds  and  descriptions 
including  brass,  bronze,  yellow  metal,  and  all 
other  alloys  of  copper;  (1)  all  articles  wholly  or 
partly  manufactured  of  copper  or  its  alloys, 
except :  (a)  Articles  partly  manufactured  of  copper 
or  its  alloys  exported  before  the  9th  day  of  March, 
1917,  to  all  destinations  not  in  foreign  countries 
in  Europe  or  on  the  Mediterranean  or  Black  Sea, 
other  than  France  and  French  Possessions,  Russia, 
Italy  and  Italian  Possessions,  Spain  and  Portugal, 
and  to  all  ports  not  in  any  such  foreign  countries, 
except  Russian  Baltic  ports ;  and  (6)  articles 
partly  manufactured  of  copper  or  its  alloys  in 
which  the  total  weight  of  copper  and  copper  alloy 
does  not  exceed  5%  of  the  total  weight  of  the 
article,  and  does  not  exceed  56  lb. 

Prohibited  imports.     Prohibition  of  Import  (Xo.  14) 
Proclamation,  1917. 

A  Proclamation,  dated  23rd  February,  prohibits 
as  from  that  date  the  importation  into  the  United 
Kingdom  of  the  following  goods,  exception  being 
made  in  respect  of  such  goods  as  are  imported 
under  licence  given  by  or  on  behalf  of  the  Board 


*  The  prohibition  of  exports  is  as  follows  : — 

Goods  marked  (1)  to  all  destinations  ; 

Goods  marked  (2)  to  all  ports  and  destinations  abroad  other 
than  ports  and  destinations  in  British  Possessions  and 
Protectorates ; 

Goods  marked  (:?),  to  all  destinations  in  foreign  countries  in 
Europe  ana  on  the  Mediterranean  and  Black  Seas,  other  than 
France  and  French  Possession,  .Russia.  Italy  and  Italian  Possession-. 
Spain  and  Portueai,  and  to  all  ports  in  any  such  foreign  countries, 
and  all  Russian  Baltic  ports. 


308 


BOOKS   RECEIVED. 


[March  15.  191?. 


of  Trade,  and  subject  to  the  provisions  and  con- 
ditions of  such  licence  :—  Aerated,  mineral  and 
table  waters.  Antimony  ware.  Brandy.  Cocoa, 
preparations  of.  Cocoa,  raw.  Diatomite  and 
infusorial  earth.  Fruit,  raw,  of  all  descriptions 
(except  lemons  and  bitter  oranges),  and  almonds 

and   nuts  used   as   fruit.      Glass   manufactures  not 

already  prohibited.  Hide,,  wet  and  dry.  Incan- 
descent gas  mantles.  Leather,  dressed  and  un- 
dressed. Painters'  colours  and  pigments.  Per- 
fumery. Photographic  apparatus.  Plated  and 
gilt  wares.  Quebracho,  hemlock,  oak  and  man- 
grove extract.  Rum.  Soya  beans.  Sugar,  articles 
and  preparations  containing,  used  for  food  (except 
condensed  milk).  Wine.  Wood  and  timber  of  all 
kinds,  hewn,  sawn  or  split,  planed  or  dressed. 

List   of  trades  and  occupations  of  primary 
importa 
Tin-,  Reserved  Occupations  <  ommittee  has  issued 

a  list  of  trades  and  occupations  which  have  I n 

declared  by  the  Government  to  be  ol  primarj 
importance.  The  following  occur  in  this  list: — 
Mining  and  quarrying.  Coal  mining.  Patent  fuel 
works.  Ou  shale  mining,  including  shale  oil  "oiks. 
iron  mining  and  quarrying.  Copper  mining.  Tin 
and  wolfram  mining,  bead  mining.  Fireclaj 
and  silica  stone  mining  and  quarrying.  Ganister 
mining  and  quarrying.  Limestone  quarries  (mainly 
supplying  iron,  steel,  or  chemical  works).  Metals, 
machines,  implements  and  convt tyam «8.  All  classes 
of  workers  engaged  in  the  manufacture  of  the 
following  metals  or  their  constituent  parts  from 
the  treatment  of  the  ore  to  the  production  of  the 
metal  in  standard  forms,  such  as  ingot,  billet, 
bloom,  bar,  rod,  sheet  or  section:  Quminium, 
copper,  iron,  steel,  lead,  nickel,  tin  (smelting  onlj  ). 
spelter,  zinc  and  other  metals  [e.g.,  tungsten, 
vanadium,  wolfram)  needed  for  war  purposes,  and 
their  alloys  [e.g.,  brass,  phosphor  bronze).  Iron 
foundries  and  steel  smelting  works  and  rolling 
mills.  Electrical  accumulator  manufacture  and 
repairing.  Scientific  instrument  making.  Slag 
wool  making-  Pottery  and  glass  trades.  Chemical 
ware  (stoneware  and  fireclay)  manufacture.  Fur- 
nace firebrick  (including  ganister  and  silica  brick) 
manufacture.  Optical  and  chemical  glass  manu- 
facture. Optical  lens  and  prism  making.  Other 
glass  manufacture  (except  table  and  decorative 
ware  and  bottles  for  beer.  wine,  spirits  and  aerated 
waters).      Chemical,     oil,     etc.,     trades.      Coal     tar 

products,  manufacture  of.  Dyestuffs,  manufac- 
ture of.      Explosives  and  propellants.  manufacture 

of.  Other  chemical  products,  manufacture  of. 
Lubricating  oils  and  other  Lubricants,  manufact  ure 
of.  Oil-seed  crushing.  Soap  and  candles,  manu- 
facture of.  Fertilisers,  manufacture  of.  Leather 
trades.  Hide  and  skin  markets  and  fat  and  bone 
factories.  Felhnongery.  Tanning  and  currying  of 
heaw  le.-,i  her.  Leather  transmission  belting  manu- 
facture. Food  trades.  flour,  oatmeal  and  rice 
milling.  Machine  creameries  and  condensed  milk 
and  milk  powder  factories.  Margarine  manu- 
facture. Edible  oils  and  fats,  preparation  of. 
Sugar      refineries      working      under      Government. 

Miscellaneous.     Coke,    manufacture    of.     Rubber 
trades.     Waterproofing  of  fabrics  for  war  purpi 

and  of  paper.  Public  utility  services.  Gas  works. 
Water  works. 


Books  Received. 

The  Food  Supply  of  the  United  Kingdom. 
A    Report    drawn    up    by    a    Committee   of    the 
Roval  Society  at   the  request  of  the  President   of 
ii,.    Board  of  Trade.     [Cd.  8421.]    B.M.  Stationery 

(tlli.  e,    London.       Price    Id.       |S,-e   page   -J7'.l.) 


Industrial  and  Manufacturing  Chemistry. 
Inorganic  Vol.  I.  By  Geoffrey  Martin 
and  oth.r-.  196  pages.  <  rosbj  Lockwood  and 
Son.  7.  Stationers'  Hall  Court,  London.  E.C. 
Price  258. 

The  present  volume,  which  i--  similar  in  style  and 
arrangement  to  the  work  dealing  with  organic 
chemical  industries  l>>  the  same  author,  is  divided 
into  fifty-one  sections,  in  eai  h  of  which  an  industry 

is  dealt  with  \  ei  v  briefly,  with  copious  references 
to  the  literature.  The  wide  range  of  subjects 
covered  is  indicated  by  the  following  list  of 
sectional  headings  and  authors:  1.  Solid  fuels. 
by  A.  B.  Searle.  II.  Manufacture  of  briquettes, 
by  .1.  L.  Foucar.  III.  Liquid  fuels,  by  A.  B. 
Searle.  iv.  Furnaces,  bj  A.  B.  Searle.  V.  Coke 
ovens,  bj  G.  Martin.  VI.  Surface  combustion,  l>\ 
E.  Johling.  VII.  I'yromcln  and  pyroscopy,  by 
\.  H.  Searle.  Vlll.  Refrigerating  and  ice-making 
machinery,  bj  G.  Martin.  IX.  Liquefaction  ol 
..  by  J.  M.  Dickson.  X.  Industrial  oxygen, 
by  G.  Martin.  XI.  Industrial  nitrogen,  l>\  G. 
Martin.  XII.  Industrial  hydrogen,  by  H.  S. 
Redgrove.  XIII.  Producer-gas,  by  H.  S.  Red- 
grove.  XIV,  The  carbon  dioxide  industry,  by 
II.  s.  Redgrove.  XV.  Industrial  ozone,  by  K. 
Johling.  XVI.  The  technology  of  water,  by 
II.  II.  Hodgson.  XVII.  Artificial  mineral  waters, 
l.>  C.  A.  Mitchell.  Win.  The  sulphur  industry, 
by  c.  Martin  and  J.  L.  Foucar.  XIX.  sulphuric 
acid,  by  ii.  Martin  and. I.  I..  Foucar.  XX.  Manu- 
facture of  sulphur  dioxide-  and  sulphites,  by  G. 
Martin  and  .1 .  L.  Foucar.  \X1.  Manufacture  of 
other  sulphur  compounds,  by  G.  .Martin.  XXII. 
The  salt  industry,  by  G.  Martin.  XXIII.  Manu- 
facture of  hydrochloric  acid,  by  G.  Martin.  XXIV. 
Manufacture  of  -odium  sulphate  (salt  cake), by 
G.  Martin.  XXV.  to  XXVII.  Sodium  carbonate, 
by  G.  Martin  and  8.  Si, nth.  XXVIII.  The 
Stassfurt  industry,  by  F.  Milsom.  XXIX.  Potas- 
sium   salts,    by    F.    Milsom.      XXX.   Calcium    and 

magnesium  salts,  by  <;.  Martin  XXXI.  The 
gypsum  industry,  by  J.  Shelton.     XXXII.  Barium 

salts,  by  F.  E.  Milsom.  XXXIII.  Strontium 
salts,  bj  F.  E.  Milsom.  XXXIV.  Compounds  ol 
boron,  by  F.  E.  Milsom.  XXXV.  Manufacture 
of  chlorine  by  the  YVeklon  and  I'eacon  prores.-es. 
by  G.  Martin.  XXXVI.  Electrolytic  chlorine  and 
alkali,  by  G.  Martin.  XXXVII.  Liquid  chlorine, 
by  G.  Martin.  XXXVIII.  Manufacture  ol  chor- 
ates  and  perchlorates,  by  G.  .Martin.  XXXIX. 
Blea<  hing  powder  and  hypochlorites,  by  G.  Matt  in. 
XL.  The  bromine  industry,  by  G.  Martin.  XII. 
The  iodine  industry,  bj  G.  Martin.  XL]  I.  The 
hydrofluoric  acid  industry,  by  G.  Martin.  XLIII. 
Peroxides  and  peracids,  bj  G.  W.  Clough.  X  LI  V. 
The  circulation  of  nitrogen  in  nature.  XLV.  The 
nitrate  industry,  by  G.  Martin.      XIA'I.   The  nitric 

acid  industry,  by  G.  Martin.  XLVII.  The 
ammonia  and  ammonium  salts  industry,  by  G. 
Mart  in.  XLVIII.  Synthetic  ammonia,  by  G.Martin. 
XI.IX.  The  cyanamide  industry,  by  Q.  Martin. 
L.  The  cyanide  and  prussiate  industry,  by  (•. 
Martin.  LI.  Manufacture  of  nitrous  oxide,  by 
G.   Martin. 

Technical   Chemists'    Handbook.    Tables   and 

methods      of      analysis      for      manufacturers      of 

inorganic  chemical  products.  By  G.  Lunge, 
Ph.D.  Second  Edition,  Revised.  Gurney  and 
Jackson,  ::::.  Paternoster  Low.  London.  1916. 
264  pages,  with  J  I  illustrations.     Price  ids.  6d. 

Uel  . 

I\  this  new  edition  of  Dr.  Lunge's  well-known 
handbook,   all    the   analytical    factors   have    been 

recalculated    on    the    basis   of    the    atomic    weights 

published  by  the  International  Committee  for  1910, 
and  the  table,  of  specific  gravity  and  other  tables 
have  been  altered  in  accordance  with  the  most 
recent  and  reliable  determinations. 
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Official  Notices. 


REPORTS  OF  THE  PROGTtESS  OF  APPLIED 
CHEMISTRY. 
The  first  volume  of  those  reports  will  be 
issued  during  April.  The  manuscript  of  some 
of  the  sections  not  having  come  to  hand,  the 
volume  will  not  be  as  comprehensive  as  was  at  first 
proposed,  but  it  was  decided  to  present  an  incom- 
plete volume  rather  than  delay  publication  any 
further. 


CROSS  AND   BEVAN   ESSAY  PRIZE   OF  £20 
AND  LATHAM  RESEARCH  GRANT  OF  £300. 

The  Council  have  pleasure  in  announcing  that 
a  gift  of  £20  has  been  made  by  Messrs.  Cross  and 
Bevan  as  a  prize  for  an  essay  on  "  The  Inter- 
connection of  Economic  Botany  and  Chemical 
Industry." 

A  further  sum  of  £300  has  also  been  presented  by 
their  friend,  Mr.  T.  P.  Latham,  of  Weybridge, 
to  be  paid  in  three  annual  instalments  to  such  one 
of  the  competing  essayists  as  may  bo  judged  to  be 
of  conspicuous  ability,  as  a  grant  towards  his 
expenses,  on  the  condition  that  he  apply  himself, 
during  three  years,  to  research  of  approved 
character  on  a  subject  cognate  with  that  dis- 
cussed in  his  essay. 

The  immediate  object  of  the  donors  is  to  promote 
the  study  of  economic  botany  with  special  refer- 
ence to  its  bearing  on  chemical  industry,  giving 
the  widest  possible  interpretation  of  the  relation- 
ship. 

They  desire,  under  the  auspices  of  the  Society, 
to  assist  in  forming  public  opinion  in  this  direction 
and  to  discover  and  further  the  career  of  a  student 
of  promise  who  may  wish  to  devote  himself  to 
work  in  such  a  field. 

The  Essay  Prize  will  be  open  to  all  members 
of  the  Society  who  are  British  subjects.  The 
Research  Grant  will  be  limited  to  competitors 
under  25  years  of  age  at  the  time  of  sending  in  the 
essay. 

Essays  are  to  be  submitted  to  the  Council  of  the 
Society  not  later  than  the  close  of  the  year  1917. 
The  awards  will  be  made  promptly.  Neither  the 
prize  nor  the  first  grant  will  be  given  unless  the 
essayist  or  essayists  shall  be  deemed  to  have  real 
merit.  The  Latham  Research  Student  will  be 
required  to  submit  a  report  at  the  close  ot  each 
year,  to  satisfy  the  Council  that  he  has  made  and 
is  likely  to  make  proper  use  of  the  grant. 


London  Section. 


Meeting  held  at    Burlington    House    on    Monday, 
March  5th,   1917. 


MR.    A.    R.    LING   IN    THE    CHAIR. 


COMPOSITION  OP  POWER  GASES. 

BY   W.   A.   TOOKEY,    M.I.MECH.E. 

In  the  history  of  the  development  of  the  gas 
engine,  working  mixtures  of  very  different 
compositions  have  been  used  from  time  to  time 
and  it  must  be  generally  admitted  that,  notwith- 
standing all  preconceived  ideas  based  upon  more 
or  '.ess  intelligent  anticipation,  progress  has  been 
Achieved    quite    irrespective    of    the    composition 


of  the  gas  forming  the  combustible  ingredient. 
Thus  in  the  earliest  days  Street  (JT'.tl)  used 
spirits  of  turpentine,  the  liquid  being  introduced 
into  the  bottom  of  a  cylinder  filled  with  air  and  to 
which  heat  was  applied,  while,  in  later  years, 
successful  operation  has  been  obtained  equally 
well  with  any  and  all  of  those  power  gases  having 
greatly  varying  compositions,  which  are  to  be  found 
recorded  in  standard  works  upon  gas  engines 
and  gas  producers. 

The  proper  method  of  utilising  power  gases, 
so  greatly  varying  in  density,  in  calorific  value, 
in  chemical  composition,  and  in  the  amount  of 
ail  required  for  theoretically  complete  combustion, 
has  been  a  matter  which  only  painstaking  and 
persevering  experiment  by  the  practical  system 
of  trial  and  error  has  discovered.  Scientific 
research,  valuable  though  it  has  been,  has  not 
aided  the  experimental  staff  in  gas  and  oil  engine 
manufacturing  establishments  to  any  great  extent. 

In  making  this  statement  it  must  not  be  thought 
that  the  author  has  overlooked  much  excellent 
work  done  by  scientific  men  whose  names  will 
always  stand  well  in  the  forefront  of  British 
technical  history  in  connection  with  power  gases. 
The  early  experiments  of  Grover  of  Leeds  and  of 
Dr.  Dugald  Clerk  were  undoubtedly  helpful,  but 
in  a  negative  sort  of  way,  as  were  the  later  researches 
of  Bairstow  and  Alexander  and  of  Prof.  Bertram 
Hopkinson.  All  were  conducted — almost  of  neces- 
sity— under  circumstances  greatly  differing  from 
those  that  actually  obtain  in  the  cylinder  of  a  gas 
engine  working  under  load  and  at  speed.  Dr. 
Dugald  Clerk  and  other  members  of  the  British 
Association  Gaseous  Explosions  Committee  have 
during  recent  years  elucidated  many  matters  in 
connection  with  the  phenomena  of  combustion  in 
gas  engine  cylinders  which  before  were  only  im- 
perfectly realised  and  their  researches  have  been 
described  and  results  recorded  more  or  less  fully 
in  the  reports  published  from  time  to  time.  Yet 
so  far  as  the  author  is  aware  there  has  been  no 
definite  lead  given  by  any  man  of  science  to  indi- 
cate what  might  be  deemed  the  goal  to  aim  at  if 
it  were  required  to  manufacture  a  gas  for  power 
purposes  without  reference  to  prevailing  circum- 
stances in  the  gas  making  industry  oi  any  com- 
mercial interest. 

The  object  of  this  paper  is  to  discuss  the  subject 
of  gas  composition  from  the  gas  engine  side,  and 
the  following  remarks  are  offered  by  the  author 
as  an  engineer,  not  as  a  chemist.  That  he  can 
claim  to  speak  from  the  gas  engine  side  is  due  to 
the  fact  that  since  the  year  1905  he  has  been 
called  upon  to  carry  out  over  1500  tests  upon  gas 
and  oil  engines  throughout  the  country,  served 
with  the  various  grades  of  town  and  producer  gas 
that  this  number  implies,  as  well  as  with  the 
varying  brands  of  kerosene  and  fuel  oils  that  have 
been  marketed  in  the  country  during  the  period. 
A  particularly  valuable  and  interesting  series  of 
tests  by  indicator — involving  nearly  1000  in  the 
London  district  alone — was  carried  out  at  the 
instance  and  expense  of  the  Gas  Light  and  Coke  Co. 
and  the  South  Metropolitan  Gas  Co.  in  order  to 
ensure  to  their  power  consumers  that  the  best 
results  were  being  obtained,  in  respect  of  output 
of  power  and  of  economy,  which  particular — and 
oft-times  peculiar — circumstances  permitted. 

It  was  soon  evident  to  the  author  that  a  mere 
collection  of  test  results  of  a  great  number  of 
engines  would  be  of  no  value  if  the  ordinarily 
accepted  methods  of  standardising  outputs  in 
terms  of  Indicated  Horse  Power  and  consumptions 
in  terms  of  cubic  feet  of  gas  per  I.ll.l'.  per  hour 
had  been  adopted,  and  in  a  paper  read  before  the 
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Institution  of  Mechanical  Engineers  in  January, 
191-1.  he  explained  at  length  a  method  he  had 
evolved  for  comparing  engines  of  varying  sizes, 

different  systems  of  construct  inn.  and  in  all  stages  of 

repair  and  disrepair,  by  means  of  which  he  was  able 
properly  to  estimate  their  relative  performances. 
The  basis  of  comparison  took  into  account  the 
ratio  of  total  cylinder  volumes  to  the  respective 
clearance  volumes  or,  what  amounts  to  the  same 
thin^.  to  the  pressure  to  which  the  charges  of  gas 
and  air  were  compressed  within  the  gas  engine 
cylinders  before  ignition,  that  is  to  say  coincident 
with   the   inmost    position  of  the  piston. 

Briefly  it  may  be  said  that  the  power  output,  in 
addition  to  being  specified  as  "  Indicated  Horse 
Power,"  was  also  stated  in  terms  of  "mean 
pressure  "  produced  by  the  combustion  of  the 
charge  and  acting  upon  each  square  inch  of  piston 
area,  while  the  consumption  of  gas,  as  well  as 
being  referred  to  in  terms  of  so  many  cubic  feet 
per  horse  power  hour,  was  also  noted  as  a  working 
fluid  containing  so  many  British  Thermal  (nits 
per  cubic  foot  at  normal  temperature  and 
pressure — on  the  basis  of  total  cylinder  volume 
before  compression.  In  this  way  ihe  author  was 
enabled  to  establish  with  approximate  truth  how 
many  lb.  of  mean  pressure  was  obtained  from  each 
B.Th.U.  in  the  mixture,  allowance  of  course 
being  made  for  the  more  or  less  completely  filled 
cylinders  such  as  were  encountered  during  the 
whole  series  of  indicator  tests  referred  to. 

Soon  after  this  method  of  classifying  test 
results  was  evolved  and  put  into  daily  use  it 
became  apparent  that  there  was  a  definite  relation 
between  output  ai'ul  consumption  upon  the  basis 
above  mentioned.  The  factor — power  output  in 
lb.  of  oiston  pressure  divided  by  consumption  in 
B.Th.I).  per  cubic  ft.  (or  mean  pressure  divided 
by  mixture  strength) — being  wonderfully  con- 
sistent for  engines  dissimilar  as  regards  construc- 
tion but  woiking  at  similar  compression  pressures, 
as  long  as  the  working  charges  were  ignited  pro- 
perly and  timely  so  as  to  secure  the  highest  com- 
bustion pressures  just  after  the  engine  piston  has 
begun  to  move  outwards  on  the  power  stroke. 
The  discussion  following  the  reading  of  the  paper 
before  referred  to  elicited  from  Capt.  II.  Riall 
Sankey  a  mathematical  substantiation  which 
demonstrated  that  the  "  factor  "  was  also  a  means 
whereby  the  temperature  of  the  charge  would  be 
computed.  The  author  has  since  evaluated  this 
"  Tookey  factor"  for  various  compression  pressures 
and  in  a  recent  contribution  to  the  "  Engineer  " 
its  relation  to  thermal  efficiency  on  the  Indicated 
Horse   Power  basis  is  referred   to  in  graph  form. 

The  above  remarks  have  been  made  in  order  to 
explain  that  the  author's  work  of  recent  years  has 
been  in  the  direction  of  basing  test  results  upon 
mixture  strengths  and,  as  he  has  had  peculiar 
facilities,  he  has  naturally  been  interested  in 
noting  whether  equivalent  results  with  regard  to 
ratio  of  output  to  consumption  can  be  obtained 
with  say  town  gas  as  with  producer  gas  so  long  as 
the  mixture  strength  in  terms  of  so  many  B.Th.U. 
per  cubic  ft.  is  the  same  in  each  case,  despite  the 
fact  that  town  gas  has  from  four  to  live  times  the 
calorific  value  of  producer  gas  and  varies  greatly 
in  composition  and  also  in  the  percentage  of  com- 
bustible to  incombustible  gases  per  unit  volume. 
Similarly  he  has  been  interested  in  observing 
whether  mixtures  of  kerosene  vapour  and  air,  or 
of  liquid    fuel     "mists"    injected    in    Diesel   and    in 

surface-ignition     engines     (generally     mistermed 

"Semi   Diesels")       give      similar      or      dissimilar 

••  Tookey  factors"  either  as  between  these  various 

kinds  of  liquid  fuel  or  between  "  oil  "  and  "  gas  " 

mix!  urea. 

The   result    of   his   observations   can    perhaps   be 

b.-st  presented  by  a  reference  to  the  graph  repro- 
duced below  from  the  article  in  the  "  Engineer" 


which  has  just  been  referred  to.  It  will  he  observed 
that  this  is  a  variation  of  the  Tookey  factor 
method  of  comparison  inasmuch  as  instead  of  the 
mean  piston  pressures  being  plotted  in  terms  of  In- 
dicated n. I'.,  equivalent  piston  pressures  on  Brake 
II. 1'.  basis  are  used:  while  as  regards  mixture 
strength,  instead  of  this  being  stated  in  terms  of 
B.Th.I'   per  cb.   ft.   of  total  cylinder  volume,  it  is 

given   in    terms  of    piston    displacement    volume 

(total  cylinder  volume  minus  clearance  volume). 
The   test    results   of   eight    engines   of    greatly 
varying  characteristics  as    regards    const. ruction, 
compression   pressures,    etc.,    are   plotted   and   it 

Variation  of  piston  pressures  with  mirlitre  s'.rt m/t/i 
in  //its  and  oil  engines. 
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Fig.  1. 

will  be  seen  that  speaking  generally  the  output- 
consumption  curves  there  drawn  show  no  diver- 
gences due  to  the  nature  of  the  working  mixture. 
Town  gas  mixtures,  as  in  the  case  of  the  Browett- 
Lindley  engine — curve  4 — or  liquid  fuel  mixtures 
.as  in  the  case  of  t  he  Willaiis- Diesel  engine  curve 
8.  are  practically  identical  when  thus  plotted. 
Such  divergencies  as  arc  to  be  discerned  through- 
out the  eight  sets  of  curves  are  explicable  by 
the  variation  in  the  clearance  volume  ratio  and 
consequent      variation     of     maximum     attainable 

thermal  efficiency. 

The  chart  (Fig.  1)  shows  the  "  output -consump- 
tion "  curves  when  the  former  is  baaed  upon 
B.H.I'.  or  the  actual  power  derivable  from  the 
engine  crankshaft  for  purposes  of  transmission. 
This  is  the  basis  which  practical  considerations 
would  prefer  as  presenting  a  true  comparison  from 
an  engine  user's  point  of  view,  as  distinct  from 
that  of  the  sciential  who  would  prefer  to  compare 
"output  consumption"  curves  on  the  basic  of 
l.ll.l'.     01     the     pressures     obtained     within      the 
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cylinder  to  deal  with  not  only  the  load  but  also 
resistances  of  the  engine  mechanism. 

To  meet  this  scientific  objection  for  the  purposes 
of  the  present  paper,  the  curves  in  Fie.  1  have 
been  redrawn  in  Fig.  2  keeping  the  B.H.P.  piston 
pressures  as  before  but  plotting  the  mixture 
strengths  on  the  basis  of  units  of  total  cylinder 
volume — that  is  to  say  piston  displacement  plus 
clearance,  instead  of  piston  displacement  only. 
It  will  be  seen  that  the  position  of  all  the  curves 
moves  to  the  left  as  compared  with  those  in  Fig.  1 . 
and  this  for  the  reason  that  the  number  of  B.Th.TJ. 
present  has  now  been  taken  as  being  contained 
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Fig.  2. 

in  a  larger  volume  and  therefore  the  mixture 
strengths  are  specifically  weaker. 

From  an  examination  of  the  curves  in  Fig.  2 
it  is  obvious  that  the  varying  composition  of  the 
gas  used  in  the  various  engines,  whether  oil 
"  vapour  "  or  oil  "  mist  "  ;  town  gas  of  500 
B.Th.T".  p.  c.  ft.  ;  or  producer  gas  of  130  B.Th.TJ. 
per  cb.ft.,has  no  apparent  influence  on  the  perform- 
ance of  the  engines.  Furthermore  it  is  evident 
that,  whatever  the  composition  of  the  gaseous 
mixture,  of  combustible  and  incombustible  con- 
stituents, or  whether  diluted  by  excess  air  or 
residual  gases  from  previous  explosions,  the  out- 
put is  of  the  same  order  in  all  types  of  internal 
combustion  engines  for  a  given  strength  of  mix- 
ture when  calculated  upon  the  basis  first  adopted 
by  the  author. 

A  comparison  of  the  test  results  recorded  in 
standard  works  on  the  internal  combustion  engine 
(such  as  that  most  useful  and  valuable  treatise 
"  The  (ias.  Oil  and  Petrol  Engine  "  by  Dr.  Dugald 
Clerk)  when  recalculated  upon  the  author's  mix- 
ture strength  basis  proves  that  the  richness  of  the 
full  load  mixtures  used  has  been  strikingly 
uniform  and  of  the  order  of  45  B.Th.TJ.  p.  cb.  ft. 
based    upon    the    total    cylinder    volume. 

Further,     such     comjiarisons    prove     that     the 


increase  in  thermal  efficiencies  (I.H.P.  basis) 
recorded  during  the  last  thirty  years  or  so  have 
been  such  as  to  coincide  with  the  change  in  prac- 
tice due  entirely  to  increase  in  clearance  volume 
ratio.  That  is  to  say  as  the  dead  spaces  behind 
the  piston  and  into  which  the  charge  is  compressed, 
have  been  reduced  in  ratio,  so  the  relative  amount 
of  gas  drawn  in  by  tin-  piston  to  bring  the  working 
mixture  up  to  unit  strength  has  been  pro- 
portionate^   decreased. 

It  is  a  striking  fact  that  on  this  basis,  the  actua- 
thermal  efficiencies  attained  have  been  in  strict 
agreement  with  calculations  based  upon  uniform 
mixture  strength,  as  will  lie  seen  from  the  curves 
herewith  given  and  reproduced  from  the  author's 
remarks  in  the  discussion  upon  his  paper  "  Com- 
mercial Tests  of  Internal  Combustion  Engines  " 
(Proc.  Inst.  Mech.  Eng.,   1914). 

It  will  be  obvious  that  during  the  period  in 
which  the  tests  there  tabulated  were  made  the 
quality  of  the  gas  must  have  varied  very  consider- 
ably, as  indeed  was  the  case  as  recorded  in  the 
published  results.  It  will  also  be  noticed  that  the 
figures  relating  to  liquid  fuel  engines  fall  upon  the 
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Z. — Increasirig  efficiency  with  increasing  compression  pressure, 
due,  by  reason  of  reduction  in  clearance  volume,  to  lesser 
total  quantity  of  heat  required  to  maintain  equivalent  mix- 
ture-strength. 

Y. — Air  standard  efficiencies  on  basis  of  constant  specific  heat. 
(Inst.  C.E.  Committee,  1005.) 

5. — Clerk's  corrected  efficiencies  on  basis  of  varying  specific  heat. 
(Junior  Inst.  E.,  Canet  Lecture,  1913.) 

T- — Tookey's  curve  of  practical  efficiencies  (Z  x  X  =  T.) 

The  circles,  and  dotted  continuation  of  curve  T,  show  the  actual 
efficiencies  obtained  by  various  experimenters  during  thirty 
years  (1881  to  1911)  as  accompanying  table  and  their  close 
agreement  with  Tookey's  curve. 


Reference 

Maker  of 

letter. 

Test.  by. 

engine. 

Pate. 

size  of  engine. 

A 

Slabv    . .  . 

Otto    . . 

1881 

4 ■:>  blip. 

B 

Humphrey 

1   russI.-Y 

1900 

360  b.h.p. 

C 

Inst.  C.E. 

National 

3  905 

L..  R  .  and  -\  engines. 

D 

Stead   .. . 

1911 

::.o  b.b  p 

E 

Clerk    . . . 

Cro-.Ii  y 

1894 

12  b.h.p. 

F 

Burstall  . 

1904 

50  b.h.p 

a 

Atkinson 

1905 

40  b.h.p. 

H 

HorkinsoLi 

1908 

40  b.h.p. 

K 

Longridge 

Diesel  . . 

1905 

500  I'.h.p. 

L 

h.p. 

M 

Robinson 

Huston 

1910 

50  b.h.p. 
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same  curve  and  thus  substantiate  in  no  unhesi- 
tating manner  the  curves  shown  in  Kit-'.  I.  Prom 
Buch  authoritative  tests  it  surely  can  be  deduced 
thai  the  actual  composition  ol  power  gases  plays 
mtv  little  pari  in  the  thermal  efnciencj  of  internal 
combustion  engines,  other  things  being  equal. 

The  main  <>l>j<-<  1  in  view  when 
the  writer  was  first  called  upon  by 
the  Gas  Light  and  Coke  Co.  in  1911  , 

to  commence  theserii  s  of  tests  upon 
engines  working  throughout  their 
districl  was.  as  before  stated,  to 
adjust  the  mechanical  details  and 
to  sel  the  gas  and  air  regulating 
devices  so  thai  the  maximum  bene- 
fit could  be  obtained  from  the 
consumers'    point    of    view    a-    re-  , 

gards  maximum  power  output  from 
iciv.  rates  of  gas  consumption.  Vs 
long  as  t  he  engine  w  as  in  good  ( rim 
mechanically  it  was  found  to  be  B 
relatively  simple  matter  to  obtain 
the  desired  effect  once  the  mixture 

strength  of  gas  was  determined  as  has  1 n  alreadx 

explained  and  if  the  instant  of  ignition  was  pro- 
perly timed.  The  method  of  procedure  in  all 
tests  was  first  to  yet  a  mixture  as  nearly  as  possible 
45  15. Tli.  V.  p.cb.  ft.  of  total  cylinder  volume  into 
the  cylinder  either  by  increasing  the  amount  of 
gas  passing  through  the  gas  regulating  cock  or  by 

diminishing  the  volume  of  air  drawn  in  through 
the  inlet  valve.  This  being  secured,  the  ignition 
tuning  was  then  properly  set  by  means  of  an 
indicator.  No  actual  calorimetric  measurements 
were  taken  during  these  work-a-day  tests  on 
consumers'  premises  for  obvious  reasons,  hut  the 
periodically  published  reports  of  tests  made  in 
tie   official  testing  places  prescribed  by  the  Metro- 


sufficed    for    obtaining    the    necessary    base-    fur 
.  >ut  mil   i  onsumpl  i < > 1 1   ratios. 

Since  t  he  out  break  of  war  the  w  liter  has  had  an 
opportunity  afforded  him  of  testing  one  and  the 
same  engine  with  "  stripped  "  and  "  unstripped  " 
gas  alternately,     lie  found  that  under  the  sama 


Pro.  5. 

load  and  conditions  there  was  a  falling  off  in  power 
developed  per  impulse  on  the  "  stripped  "  gas  and 
therefore  an  increase  of  gas  consumption  of  the 
onler  of  Hi  to  13%.  The  diagrams  taken  by  an 
indicator  showed  that  while  the  "  unstripped  '\ 
gas  gave  a  series  of  regular  impulses  as  regards 
power,  the  consecutive  explosions  of  "  stripped  " 

gas     mixtures    were  most     irregular    under    similar 

conditions,  but  regularity  of  ignition  was  at  once 
restored  when  the  mixture  strength  was  increased 
by  proper  adjustment,  to  that  obtained  with  the 
"  unstripped"  gas  — and  this  by  merely  turning  the 
gas  regulator  open  a  little  more.  This  experience 
again  confirms  the  statement  already  made  that 
the  composition  of  gas  matters  little  but  the 
strength  or  richness  of  working  mixtures  matters 
much. 

One  thing  in  connection  with  gas  composition 

that  is  of  tlie  utmost  importance  however  is  its 
constancy  as  regards  calorific  value,  for  if  this 
should  vary  but  slightly  tic  working  Ol  the  engine 
will  be  greatly  affected.  This  is  a  disadvantage 
in  connection  with  the  use  of  suction  producer 
gas,  for  if  by  inattention  or  lad.  of  skill  in  manage- 
ment of  tlie  plant,  the  quality  of  t  lie  gas  be  incon- 
stant then  trouble  is  bound  to  arise  for.  at  present 
at  any  rate.it  is  not  possible  so  to  adjust  the  rate  of 
air  admission  as  to  compensate  for  irregularities 
in  calorific  value  per  unit  volume  of  tin-  gas  enter- 
in;,'  tin-  engine.  Tie-  consequence  is  that  charges 
ma\  remain  w  holly  or  partially  unignited  resulting 
in  bumping  or  violent  ignitions  (caused  by  coin- 
bust  ion  of  a  new  with  a  pre\  iously  missed  charge) 
at  irregular  intervals  if  due  to  lack  of  richness,  or 
to  similar  bumping  or  early  firing  at  each  cycle  if 
due  to  excess  of  richness.  The  deciding  factor  is 
the  limit  of  mixture  inflammability  which  the 
amount  of  air  entering  with  the  gas  permits. 
\n  example  of  what  may  happen  in  normal  work 
as  regards  variation  in  calorific  value  of  gas  from 
a  suction  gas  producer  is  suggested  by  the  accom- 
panying chart  taken  from  i  recording  calorimeter 
in  one  of  (he  tests  made  by  the  author.  \n 
engine  pulling  its  gas  from  a  suction  producer  is 
fed  with  gas  of  var\  ing  calorific  value  per  unit 
volume  a-  the  load  may  range  between  nil  and 
maximum.  A  chart  is  also  given  based  upon 
Dowson's  figures  to  show  these  variations  in 
respect    of  composition. 

As  an  internal  combustion  engineer,  thei.toie. 
the  author  would  saj  that  to  a  certain  extent  it  is 
immaterial  what  kind  of  gas  is  made  for  tl»3 
purpose  of  seising  ms  engines,  but  whatever  its 
politan  Gas  Referees  showed  that,  without  great  composition  ever]  effort  should  he  made  to  obtain 
inaccuracy,  the  value  of  a  cubic  fool  of  town  gas  uniformity,  remembering  particularly  that  the  less 
could  at  that  time  1m-  taken  as  .",00  B.Th.U.  lor  rich  the  gas  in  calorific  value  the  mme  important 
such  purposes.  Tlie  reading  of  the  gas  meter  and  is  it  that  ronstancj  of  product  should  be. striven 
determination    of    mean     piston    pressure    then      for.    An  expert  with  an  indicator  always  available 


Chart  shewing  Variation  of  Thermal  Efficiency  maximum  p.  I.H.P.  and 
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could  undertake  to  run  an  engine  with  any  and 
every  kind  of  gas  that  could  be  piped  to  him  so 
long  as  he  had  means  of  properly  adjusting  the 
proportions  of  gas  and  air  and  of  varying  the 
instant  of  ignition.  But  the  ordinary  gas  engine 
user  wants  his  engine  to  run  every  day  and  all 
day  and  day  after  day.  with  the  same  settings 
and  with  inexpert  attendance,  and  this  he  will  not 
be  able  to  do  unless  the  gas  is  of  regularly  uniform 
quality  within  close  limits  and  is  supplied  at  a 
uniform  pressure  through  the  service  mains. 


Fill 
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of  complaints  of  "  bad  gas  "  or  "  lack  of  pressure  " 
would  in  this  way  be  obviated. 

As  to  uniformity  of  calorific  value,  this  is 
probably  somewhat  difficult  to  control  having 
regard  to  practical  gas  making  and  problems  and 
variation  in  fuels.  But  that  very  considerable 
success  is  obtained  is  borne  out  by  the  figures  re- 
ported of  the  readings  taken  at  the  testing  places 
prescribed  by  the  Metropolitan  Gas  Referees. 
Xo  doubt  it  is  the  same  in  other  larger  cities,  but 
in  many  provincial  towns  it  is  the  author's  experi- 
ence that  no  analysis  or  statement  as  to  calorific 
value  can  be  obtained  because  the  proprietors 
will  not  sanction  the  expense  of  purchasing  the 
necessary  and  simple  apparatus  required,  even 
if  amongst  the  staff  a  man  could  lie  found  able 
to  take  daily  records. 

It  will  surely  be  admitted  henceforward  that  at 
least  a  calorimeter  should  be  considered  an  indis- 
pensable adjunct  to  the  works  meter  even  in  the 
smallest  provincial  town.  In  one  district  of 
.Suffolk  the  author  when  making  a  test  obtained 
some  figures  forcb.  ft.  I.H.P.  hour  which  seemed 
to  require  explanation.  Upon  application  to  the 
Manager  at  the  Gas  Works  he  was  informed  that 
no  idea  of  calorific  value  or  volumetric  analysis 
could  be  obtained  owing  to  lack  of  appliances  but 
there  was  the  coal  store,  there  the  coke  stack,  and 


1000 


138  126  119  91  - 

B.Th.  V.  p.  Cubic  Foot. 

Chart  shotting  variation  in  composition  and  calorific 
value  of  anthracite  suctioyi  producer  gas  under 
varying  loads. 

Fig.  6. 

The  higher  the  proportion  of  incombustibles  in 
the  poorer  power  gases  the  more  the  encroachment 
upon  the  air  capacity  of  an  engine  cylinder  and 
consequently  the  limit  is  sooner  reached  in  respect 
of  mixture  strength.  It  is  a  well  known  fact  that 
gas  producer  engines  are  rated  for  output  from 
12  h  to  25%  less  than  the  town  gas  figures.  This 
can  be  taken  as  meaning  that  while  with  gpod  coal, 
clean  furnace,  high  fuel-bed  temperatures,  and  well 
humidified  hot  air  blast  the  smaller  reduction  may 
be  expected,  yet  to  compensate  for  the  temporary 
absence  of  any  one  of  these  essential  conditions 
and  to  cover  the  incidences  of  everyday  work  it  is 
frequently  found  that  a  margin  of  25  %  on  basis 
of  town  gas  powers  is  a  much  more  practicable 
figure. 

It  was  stated  in  a  previous  paragraph  that 
uniformity  of  pressure  of  supply  was  important 
and  it  may  be  advisable  to  say  a  few  more  words 
upon  the  subject.  Whatever  the  pressure  of 
supply  may  be  matters  very  little  as  long  as  it 
remains  uniform.  Indeed  this  is  obvious  seeing 
that  gas  engines  are  daily  started  up  on  a  rich  gas 
under  pressure  and  switched  over  to  a  poorer  gas 
under  suction.  All  the  same  one  hears  even  gas 
managers  asking  whether  there  should  be  a  limiting 
minimum  supply  pressure  to  engines  and  if  so 
what.  The  minimum  pressure  on  a  town  gas 
service  pipe  must  always  be  sufficient  to  keep  the 
gas  bag  diaphragm  well  inflated  between  charges 
taken  by  the  engine  when  working  under  full  load. 
Those  gas  companies  who  have  now.  or  are  about  to 
inaugurate  a  gas  engine  maintenance  schemewould 
be  well  advised  to  include  as  a  part  of  their  instruc- 
tions to  employees  to  renew  indiarubber  gas  bag 
diaphragms  when  flabby  and  irresponsive  and  to 
cleanse  periodically  the  anti-pulsating  valve 
attached  to  the  diaphragm  to  ensure  its  smooth 
and  reliable  operation.     Quite  a  large  proportion 
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Chart  showing  similarity  of  mixture  strength  {theo- 
retical) over  wide  range  of  power  gases  say  iS00  to 
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Fig.  7. 

there    a    lighted    burner.     Certainly    the    lighted 

burner-  flat  flame— told  the  story  of  a  rich  gas 
but  no  more  definite  information  was  forthcoming. 
How  successful  progress  of  gas  power  business 
could  be  expected  in  competition  with  electricity 
in  that  borough  was  not  discoverable. 
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It  has  very  frequently  been  stated  that  an 
excess  of  hydrogen  or  of  methane  in  power  gas 
gives  trouble  in  the  engine  cylinder,  and  the 
author  has  been  at  many  tests  when  after  an 
outbreak  of  pre-ignition  the  cause  has  been  attri- 
buted by  those  in  charge  to  too  much  hydrogen. 
Certainly  it  has  frequently  been  reported  in  con- 
nection with  coke  oven  gas  that  pie-ignitions 
occur  due  to  a  similar  cause.      On  the  other  hand 

Prof.  BuxstaUi  in  the  experiments  he  made  at  the 
Birmingham    University,    in   order   to   study    the 

influence  of  higli  c pression,  reported  that    with 

proper  attention   and    adjustment    of   ignition   and 

bj  taking  particular  care  to  cool  the  ignition  plug, 
no  trouble  of  pre-ignition  occurred  with  mixtures 
even  at  compression  pressures  in  the  neighbour- 
hood of  160  Hi.  per  square  inch. 

There  are  a  number  of  engines  working  to-day 
throughout  the  country  on  town  uras  with  com- 
pression  pressures  exc ling    140   lb.   per  square 

inch    and    yet    pre-ignit  ions    are    unknown    in    such 

engines.     The  writer's  opinion  is  that  it  is  a  matter 

of  mixture  and  when  the  trouble  of  pre-ignition 
exists,  it,  can  In-  greatly  minimised  or  entirely 
obviated  by  reducing  the  amount  of  gas  to  the 
working  charge,  that  is  to  say.  by  weakening  the 
mixture.  If  t  his  were  not  SO,  one  could  not  believe 
that  natural  ira.s  with  its  02%  of  methane  could  be 
used  at  all.  but  yet  it  is  in  service  at  many  places 
in  the  U.S.A.  and  additional  support  is  given  to  the 
opinion  by  the  fact  that  coke  oven  gas  with  its 
50%  of  hydrogen  and  36%  of  methane  or  there- 
abouts can  be  used  in  gas  engines  satisfactorily, 
if  "to  avoid  pre-ignit  ions  a  certain  proportion 
of  the  charge  consists  of  exhaust  gas.  The  hi  net  ion 
of  the  latter  after  all  is  to  weaken  the  mixture  and 
while  the  same  effect  would  logically  be  obtained 
by  admission  of  pure  air  in  proportionate  excess, 
yet  the  very  fact  that  such  additional  pure  air  was 
present,  would  enable  still  richer  (barges  to  be 
fired  and  thus  increase  the  danger,  consequently 
exhaust  gas  being  inert  is  the  better  medium  to 
use  on  this  account. 

Mai.y    ] pie   seem   to   forget   that   the  working 

mixture  of  an  engine  is  not,  the  gas  alone,  nor  gas 
and  air  mixture  alone,  but  a  mixture  of  gas,  air, 
and  residuals  from  previous  charges.  That  resi- 
dual gases  from  previous  charges  have  an  im- 
portant effect  will  be  char  from  what  has  already 
been  said,  and  it  is  well  known  amongst  practical 
men  that  no  engine  can  work  to  best  advantage 
with  a  bottled  up  exhaust,  that  is  to  say,  an 
engine  which  has  its  exhaust  connection  partially 
choked  and   permitting  the  retention  of  such  a 

volume    of    an    exploded    charge    as    will    interfere 

with  the-  induction  of  an  adequate  volume  of  air 

to  complete  the  combustion  of  a  following  charge. 
A  producer* gas  engine  is  much  more  sensitive  in 

this  respect  than  is  a  town  gn.s  engine,  for  the 
percentage  of  combustibles  in  the  gas  constituent 
of  the  former  is  only  of  the  order  of  HI",,,  whereas 
in  town  gas  !•(•",,  of  its  volume  is  combustible. 
Thus  one  can  say  that  a  working  mixture  really 
consists  of  m  to  ini",,  combustible  and  in  to  60% 
incombustible    gas    coming    through    from    the 

producer  or  the    service    mains,    oxjgen    21",,    and 

nitrogen  ?!»",,  m  the  air  constituent,  and  residuals 
also  of  varying  quantity  according  to  site  and 
condit  ions. 

Some  lu  or  12  years  ago  considerable  interest, 

was  aroused  particularly  in  U.S.A.,  by  experi- 
ments that  were  reported  in  the  technical  press  at 
tie-  time,  of  gas  producers  of  the  suction  type, 
working  w  it  hoi  it  water  vapour  but,  in  place  thereof , 

with    a    portion  of  the  exhaust    gaSCS   permitted  to 

pass  through  tin-  fuel  bed.  in  regulated  volumes. 

according  to  the  load  on  the  engine.  It  was 
reported  at  the  time  that  very  considerable 
success  had  I, een  reached  and  i  li.it  high  com- 
pression pressure^  could  be  attained  without  risk 
of    pre-ignitibn    such    as   gas   made   with    ordinary 


water  vapour  would  give  under  much  lower 
compression  pressures.  Very  little  has  been 
heard  of  this  during  recent  years,  probably  on 
account  of  the  fact  that  attempts  to  regulate  (lie 
exhaust  in  accordance  with  the  load  mean  that 
a  great  deal  of  circumspection  is  demanded  by  the 
engine  attendant  and  it  is  realised  that  anything 
to  do  with  engine  operation  should  make  as  few 
demands  as  possible  upon  the  intelligence  of  the 
attendant,  otherwise  ;us  engines  get  the  reputa- 
tion of  being  unreliable.  It  is  in  the  author's 
opinion  exceedingly  doubtful  whether  hydrogen 
is  to  be  blamed  for  pre-ignition  in  gas  engine 
cylinders.       Personally   he   has    never   ben    able   to 

satisfy  himself  that  pre-ignitions  are  directly  due 
to  hydrogen.  When  an  engine  has  been  working 
for  some  time  quite  well  ami  suddenly  begins  to 
develop  pre-ignition,  if  is  a  sure  sign  t  hat  something 

has    happened    at    the    producer    end    and    that     in 

consequence   the   calorific    value   of   the    gas   has 

increased,  but  if  one  notices  analyses  of  rich  and 
poor  qualities  of  producer  gas  one  finds  that  as 
calorific  values  increase  hydrogen  rises  practically 
in  the  same  proportion  as  does  rarbon  monoxide, 
and  the  latter  being  the  slower  in  burning,  one 
WOUld  have  thought  that  the  fault  could  not  be 
properly  placed  to  excessive  hydrogen.  It  seems 
to  the  author  that  the  increase  of  both  has  resulted 
in  (relatively)  greatly  increased  mixture  strength, 
and  the  air  supply  being  constant  it  maj  have 
changed  the  composition  of  a  working  mixture 
from  one  that  is  slow  to  burn  into  one  (bat  is 
tierce  to  burn.  Thus  with  some  ignition  settings. 
pre-ignitions  could  quite  well  be  accounted  for. 

An  experience  of  the  writer  in  this  connection 
might  be  detailed.  Two  engines  in  the  .North  of 
England  wen-  giving  trouble.  Both  were  fed 
from  the  same  suction  producer,  both  were  running 
coupled,  through  dynamos,  to  the  same  load  :  and 
the  engines  would  work  sometimes  quite  comfort- 
ably throughout  the  working  day  and  at  other 
times  an  alarming  amount  of  pre-ignition  would 
occur,  on  one  or  other  of  the  engines,  which 
naturally  produced  irregular  running  and  gave 
the   attendant    considerable  trouble. 

It  was  thought  that  there  was  too  much  hydrogen 

in  the  jirc Mincer  <_'as  and  steps  were  taken  to  reduce 
the  amount  of  water  (lowing  through.  This  im,i 
no  effect  as  far  as  could  be  discerned.  \n  experi- 
ment was  also  tried  to  drench  the  air  going  into 
the  producer  with  water  vapour  so  as  to  reduce 
Hie  temperature  of  the  saturated  air  is  it  entered 
t  he  fuel  !  Mil  and  in  t  bis  way  to  reduce  t  he  tempera- 
ture of  the  combustion  zone  within  the  generator. 
This  again  bad  no  good  effect.  Experiments  were 
then  made  with  the  exhaust  pipe  a  nil  t  he  exhaust 
valve  sett ings.  but  showed  t bat  nothing  that  could 
be  done  in  this  direction  would  put  an  end  to  the 
casual  pre-ignition.  Eventually  it  was  found  that 
the  setting  of  the  magneto  was  incorrect,  in  that 
it  co'.lld  not  be  sufficiently  advanced.  This  having 
been  put  right  the  pre-ignition  ceased  and  no 
further  trouble  has  been  experienced  since  as  far 
as  the  ant  hor  is  aware. 

Certainly  whatever  else  this  experience  proved 
it  could  be  said  that  the  experiments  had  proved 
Conclusively  that  the  trouble  was  not  due  to  the 
quality  of  the  gas  nor  t  he  amount  of  hydrogen  in  it . 
Smother  experience  thai  the  author  has  had  is 
an  interesting  one  and  may  be  of  service,  lie 
was  consulted  in  connection  with  an  engine  which 
had     been     giving     serious     trouble     through     pre- 

ignition,  which  first  was  put  dow  n,  as  usual,  to  too 
much  hydrogen.  The  engine  was  still  in  the  hands 
of  the  maker,  that  is  to  say.  it  had  not  I n  handed 

over  Owing  to  the  troubles  that  were  being  ell- 
countered,  but  the  engineer  who  bad  the  matter 
in  hand,  had  verj  carefully  gone  into  all  matters 
connected  with  it  and  described  to  the  author 
what  his  tests  had  been  and  the  conclusions  to 
which   these   had    led   him.      It  appears  that    -x  it  li 
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this  particular  engine  pre-ignitions  could  be  and 
were  met  with  even  when  the  engine  was  running 
under  the  lightest  of  loads  and  not  only,  as  is 
usually  the  ease,  under  heavy  loads.  All  sorts  of 
adjustments  had  been  tried  in  connection  with 
the  water  supply  to  the  producer  gas  plant,  but 
whether  little,  normal,  or  much,  no  benefit  resulted, 
and  pre-ignition  still  persisted.  Eventually  it  was 
found  that  the  gas  contained  a  very  high  percent- 
age of  sulphur  in  the  form  of  solid  particles  which 
were  carried  over  from  the  generator  through  the 
scrubber,  through  a  centrifugal  fan  and  through 
a  sawdust  purifier,  giving  heavy  deposits  in  each 
of  these  pieces  of  apparatus  and  forming  a  slimy 
deposit  on  the  walls  of  the  service  main  to  the 
engine.  Passing  through  the  governor  valve  it 
quickly  reduced  the  area  through  which  the  gas 
passed  and  even  found  its  way  into  the  manifold 
pipe  supplying  the  four  cylinders  of  a  vertical  gas 
engine.  The  peculiar  feature  about  the  whole 
affair  was  that  pre-ignition  did  not  occur  in  all 
cylinders,  but  only  in  one  or  other  of  the  two 
centre  ones.  It  did  not  occur  persistently  but 
casually.  Pre-ignition  in  the  usual  way  is  recog- 
nised as  being  a  sign  that  it  will  steadily  get  worse 
as  time  goes  on  and  will  necessitate  eventually 
stoppage  of  the  engine,  but  in  this  case  nothing 
seemed  to  happen.  Pre-ignition  would  take 
place,  perhaps  in  one  charge  in  a  series  of  100, 
but  at  other  times  one  in  50,  proving  that  the 
sourceof  ignition,  whatever  it  was,  was  momentary 
and  not  permanent  in  either  one  of  the  two  inside 
cylinders.  It  was  evident,  therefore,  that  the 
working  of  the  engine,  or  perhaps  one  should  prefer- 
ably say  the  pulsation  of  the  gas  in  the  manifold 
pipe,  had  the  effect  of  causing  a  grain  or  two  of 
sulphur  to  become  detached  and  enter  with  the 
gas,  which  falling  on  to  the  hot  piston  top,  and 
becoming  ignited  in  the  presence  of  air  and  under 
the  influence  of  the  added  heat  of  compression 
which  followed  the  suction  stroke,  set  the  mixture 
alight  prematurely. 

The  difficulty  was  to  find  a  remedy,  having 
found  the  cause.  The  fuel  was  changed,  different 
classes  of  anthracite  coal  tried,  new  coke  was  put 
in  the  scrubber,  new  wood-wool  and  sawdust  in 
the  dryer,  the  whole  plant  was  stopped  and  [ 
thoroughly  cleaned  out.  but  all  to  no  purpose. 
Even  now  the  author  believes  that  the  trouble 
persists  and  it  is  clearly  some  local  circumstance  • 
that  is  causing  this  most  peculiar  and  unusual 
state  of  things.  As  a  final  endeavour  to  get  rid 
of  the  bugbear  the  author  has  advised  that  instead 
of  the  ordinary  water,  rain  water  should  be  used 
for  generating  water  vapour  and  for  washing  the 
gas.  What  effect  this  has  had  he  does  not  yet 
know. 

The  upshot  of  the  whole  of  this  paper  is  that 
while  as  far  as  the  author's  experience  goes,  he 
can  give  no  preference  to  any  of  the  power  gases  for 
engine  work  from  the  point  of  view  of  their 
relative  composition,  he  would  like  to  insist  upon 
the  importance  of  the  points  alluded  to  earlier  in 
the  paper.  That  is  to  say,  whatever  composition 
of  the  power  gas  may  be.  its  purity,  its  pressure, 
and  its  uniformity — both  in  composition  and 
pressure  of  supply — are  of  far  more  importance 
from  an  engineer's  point  of  view  than  is  its 
calorific  value. 

Discussion. 

.Mr.  G.  N.  IIlntly  said  that  using  brake  horse 
power  as  a  co-ordinate  and  thus  introducing  a 
variable  friction  fart  or  appeared  at  first  sight  to 
reduce  the  chance  of  discovering  a  regular  relation, 
but  from  the  diagram  shown  it  was  clear  that  the 
author  was  justified.  As  regards  the  statement 
that  over  a  wide  range  the  efficiency  of.  the  gas 
engine  was  independent  of  the  calorific  value  of  the 


fuel,  since  gas  was  bought  in  cubic  feet  and  not  in 
B.Th.U.  there  was  a  possibility  of  misconception.- 

Mr.  W.  J.  A.  Butterfield  was  of  opinion  that 
engineers  had  not  given  sufficient  attention  to  the 
minor  constituents  of  the  gas,  such  as  for  instance 
carbon  bisulphide,  the  temperature  of  ignition  of 
which  was  very  low.  Pre-ignition  might  possibly 
be  due  to  its  presence.  Acetylene  was  a  gas  of 
high  calorific  power  and  low  temperature  of 
ignition,  and  insufficient  attention,  lie  thought,  had 
been  given  to  its  behaviour  in  the  gas  engine  in 
comparison  with  other  gases  and  oils. 

Mr.  P.  H.  Joselin  said  that  having  had  consider- 
able experience  in  stripping  gas  and  never  having 
seen  the  calorific  power  reduced  by  more  than  7  %, 
although  5%  was  about  the  average,  he  could  not 
understand  why  the  consumption  in  a  gas  engine 
should  increase  10  to  15%,  as  quoted  by  Mr. 
Tookey.  when  running  on  stripped  gas. 

Prof.  J.  S.  S.  Bhame  agreed  with  the  author  that 
h>drogen  probably  had  no  determining  effect  on 
pre-ignition  ;  figures  he  had  published  a  few  years 
back  showing  the  hydrogen  content  of  the  actual 
cylinder  charge  bore  this  out,  and  the  cause  must 
be  sought,  as  far  as  the  charge  was  concerned,  in 
t  he  minor  gaseous  constituents,  probably  acetylene. 
Mr.  Butterfield's  suggestion  of  carbon  bisulphide 
being  a  possible  cause  of  pre-ignition  was  worth 
following  up.  Referring  to  the  author's  remarks 
on  the  variability  in  composition  of  suction  gas,  he 
said  that  the  author's  curve  really  showed  that  with 
the  engine  running  at  a  steady  output  the  calorific, 
value  of  the  gas  was  uniform  ;  it  was  only  when 
change  of  load  occurred  that  great  variation  in 
the  gas  was  noted,  the  composition  of  the  gas 
adapting  itself  to  the  load  conditions. 

Mr.  J.  W.  Hinchley  asked  whether  there  wasany 
conclusion  to  be  drawn  from  the  fact  that  a 
Norwegian  engine.  No.  7,  appeared  to  be  the  most 
efficient  engine  examined,  that  is.  if  lie  understood 
diagrams  1  and  2  correctly.  He  also  suggested 
to  Mr.  Tookey  that  his  remarks,  without  further 
interpretation,  might  lead  one  to  suppose  that  no 
real  improvement  had  been  made  in  gas  engines 
for  thirty  years  ;  he  suggested  that  some  further 
explanation  was  desirable. 

Dr.  R.  Lessixg  asked  whether  the  remarkable 
uniformity  of  curves  obtained  from  a  variety  of 
fuels  was  not  due  to  the  fact  that  the  amount  of 
combustible  matter  in  the  mixtures  was  compara- 
tively small,  and  the  calorific  value  of  the  mixtures 
per  cubic  foot  of  cylinder  space  was  made  uniform 
by  the  different  air  requirements  of  each  fuel. 
Thereby  a  rich  fuel  such  as  town  gas  had  to  be 
diluted  down  to  practically  tin-  same  calorific 
strength  as  a  mixture  made  with  poor  producer  gas. 
As  the  actual  amount,  of  combustible  matter  in 
these  mixtures  was  comparatively  small,  it  was 
obvious  that  their  chemical  characteristics  could 
not  be  very  evident,  and  did  not  show  up  in  the 
author's  results.  However,  he  could  not  help 
feeling  that  the  composition  of  the  fuel  gases  and 
tin-  chemical  constitution  of  their  components 
must  influence  the  working  of  the  engine.  Although 
the  output  of  horse-power  might  1>.-  the  same  with 
different  mixtures,  there  must  lie  differences  in 
other  respects,  such  as  ignition  temperature 
or  propagation  of  explosion,  with  bodies  of  such 
varving  constitution  as  benzene,  methane,  carl. on 
monoxide,  and  hydrogen.  He  would,  therefore, 
urge  strongly  not  to  disregard  the  composition  oi 
tlu-  combustible  matter  supplied  to  the  engine, 
although  he  recognised  the  importance  and  conven- 
ience <>f  studying  the  working  of  the  engine  from 
the  point  of  view  of  B.Th.U.'s  per  total  cylinder 
charge.  How  necessary  it  was  ,,,  consider  the 
quantitatively  less  important  constltutuen ts  of 
complex  gas  mixtures  was  shown  by  Mr.   fooki 
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reference  to  the  adjustment  required  aft  er  changing 
over  from  unstripped  coal  gas  to  a  gas  from  which 
part  of  the  benzene  had  been  extracted,  although 
the  difference  between  these  two  gases  probably 
amounted  to  less  than  1%  by  vol.  There  was  a 
danger  that  the  author's  statement,  that  well -made 
working  mixtures  with  any  kind  of  fuel  gave 
approximately  equal  results,  might  he  erroneously 
applied  to  the  fuel  gases  themselves,  and  it  would 
be  as  well  to  make  it  clear  that  such  a  miscon- 
st  rucl  ion  was  not  permissible.  The  choice  be!  ween 
various  types  of  gaseous  or  vaporous  fuels  must, 
in  the  lirs!  instance,  depend  on  the  cost  per  thermal 
unit,  but  was  also  largely  influenced  by  questions 
of  convenience,  continuity  of  supply,  capital 
outlay  for  the  plaid,  and  geographical  position. 

Dr.  R.  Keuoman  asked  if  gas  of  low  calorific 
power  could  he  used  in  the  gas  engine  as  well  as 
Mond  gas. 

.Mr.  W.  A.  Tookicv,  in  reply,  dealt  fust  with  the 
remarks  ot  Mr.  Butterfield  and  others  with  regard 
to  the  presence  of  small  quantities  of  carbon 
bisulphide  in  power  gases.  He  stated  that  the 
point  raised  was  new  to  him  and  would  no  doubt 
prove  to  be  well  worth  following  up,  hut,  speaking 
without  full  consideration  of  the  matter,  his  first 
impression  was  that  the  presence  of  such  minute 
quantities  of  these  sulphur  compounds  was  im- 
material and  had  no  influence  upon  the  pheno- 
menon of  pre-ignition.  The  small  amount  of 
carbon  bisulphide  present  in  power  gases  and  the 
very  much  lesser  proportion  present  in  working 
mixtures  of  gas  and  air  could,  he  thought,  have 
little  or  no  effect. 

Mr.  BuTTERFlELDexplained  that  he  realised  that 
the  amount  of  carbon  bisulphide  present-  in  working 
mixtures  would  be  very  small,  but  his  idea  was 
that,  however  small,  it  was  just  possible  that  it 
would  act  as  a  detonating  cap  and  ignite  the 
working  mixture  during  the  compression  stroke 
under  certain  conditions. 

Mr.  Tookey  said  that  the  suggestion  might 
possibly  be  valuable  in  explaining  the  cause  of 
pre-ignition  in  rare  instances,  but  his  experience 
had  been  so  far  that  pre-ignit  ions  could  be  entirely 
cured  by  proper  regulation  of  gas  and  air  mixtures 
and  by  correctly  timing  the  ignition.  So  far  he 
had  never  met  a  case  of  pre-ignition  which  did  not 
yield  to  treatment  of  this  description. 

He  would  hardly  care  to  say  what  was  the  lowest 
calorific  value  of  gas  that  could  be  piped  to  power 
consumers.  He  was  inclined  to  think  that  gas 
of  about  -100  B.Th.U.'s  would  he  a  desirable 
minimum,  but  much  depended  upon  other  factors. 
Mr.  II unt ly  had  pointed  out  that  calorific  value 
itself  was  one  standard  and  did  not  take  into 
account  the  purchase  price  or  whether  the  con- 
sumer was  getting  value  for  his  money.  Mr. 
Tookey  said  that  he  thought  this  was  rather 
beside  the  point  under  discussion,  as  chemists  and 
engineers  could  approach  the  subject  entirely 
from  a  physical  rather  than  a  commercial  stand- 
point. In  the  matter  of  £  s.  d.  the  gas  under- 
takings and  their  consumers  could  well  be  left 
to  look  after  their  own  interests. 

It  would  1m-  realised  that  very  little  depended 
upon  the  density  of  the  gases  in  respect,  to  output 
of  gas  engines  when  it  was  a  daily  occurrence  for 
engines  to  be  started  up  on  comparatively  rich 
town  gas  and  then  switched  over  to  relatively 
poor  producer  gas,  the  former  having  a  density 
of  perhaps  0-4  and  the  latter  one  of  OS  in  relation 
to  air.  There  was  no  practical  difficulty  in  getting 
t  be  heavier  gap  into  the  engine  for  it  merely  meant 
a  slight  lowering  of  the  suction  line  as  depicted 
in  an  indicator  diagram  taken  with  a  weak  spring. 

Tleplying  to  Mr.  Joselin's  remarks,  the  author 
said  that  in  the  case  mentioned  in  the  paper  the 
"  stripped  "  gas  was  about  6%  lower  in  calorific 
value  than  the  "  unstripped  "  and  this  accordej 


with  Mr.  Joselin's  figures.  The  13%  mentioned 
in  the  paper  was  the  increased  consumption  of  gas- 
to  generate  the  .same  power  without  any  alterations 
having  been  made  to  the  mixture  strength,  as- 
indeed  was  explained,  but  this  increase  was  entirely 
due  to  the  irregularity  of  ignition,  i.e.,  while  one 
charge  would  be  fired  less  promptly  than  with  the 
"  stripped  "  gas.  succeeding  charges  would  he 
fired  later  and  still  later,  involving  wasteful  con- 
sumption of  gas.  It  was  to  correct  this  late 
and  irregular  firing  that  adjustment  of  the  gas  and 
air  mixtures  was  made,  and  as  soon  as  the  mixture 
strength  had  been  brought  up  to  the  requisite 
value,  consecutive  charges  were  fired  regularlv. 
so  bringing  the  13",',  increased  consumption  down 
to  5% — equivalent  to  the  difference  in  calorific- 
values  of  the  "  stripped  "  ami  "  unstripped  "  gas. 

Professor  Brame  had  pointed  out  that  the  chart 
exhibited  by  the  author  showed  that,  speaking 
generally,  suction  producer  gas  was  of  fairly 
regular  composition.  The  author  stated  that 
this  was  so  as  long  as  the  load  upon  the  engine 
was  unchanged  ;  if  it  were  changed  the  calorific 
value  of  the  gas  was  at  once  affected,  rising  for 
higher  powers  and  falling  for  lower  powers,  as 
indeed  was  depicted  by  the  diagram  separately 
shown.  This  involved  slight  adjustments  being 
made  to  the  air  regulation  in  order  to  obtain  most 
economical  results,  but  the  author  did  not  wish  it 
to  be  thought  that  suction  gas  producer  plants 
were  unreliable  or  require  I  an  undue  amount  of 
attention.  The  fact  was  that  practical  considera- 
tions and  the  cheapness  of  gas  production  made  it 
unnecessary  for  the  average  attendant  to  keep 
the  working  mixture  tuned  up  to  the  most- 
economical  point,  and  the  many  thousands  of 
engines  working  in  all  parts  of  the  world  and  with 
all  kinds  of  fuel,  such  as  anthracite,  charcoal,  coke, 
cotton  seed,  and  waste  combustible  materials 
of  almost  any  kind  sufficiently  demonstrated  that 
suction  gas  plants  were  reliable  to  a  very  great 
extent. 

Mr.  Hinchley  must  not  draw  the  conclusion  he 
suggested,  for  the  Norwegian  engine  shown  in  one- 
or  the  charts  as  being  most  efficient  implied  no 
lack  o"  skill  on  the  j>art  of  British  inventors. 
This  was  an  engine  made  with  a  very  great ly 
restricted  clearance  volume  in  order  that  high 
compression  pressures  should  be  attained  and 
that  tar  oils  could  be  burnt.  The  diminished 
clearance  space,  other  things  being  equal,  was 
quite  sufficient  to  account  for  the  apparently 
more  efficient  working  of  this  particular  engine. 
Mr.  Hinchley  had  also  suggested  that  from  the 
author's  remarks  it  might  be  considered  that  no 
improvement  in  gas  engine  practice  had  been- 
made  during  the  last  30  years.  That  was  quite 
contrary  to  what  the  author  wished  to  emphasise, 
for  had  it  not  been  for  the  improvements  in  gas 
engine  construction  during  that  period,  we  should 
still  have  been  working  with  low  compression 
engines,  which,  as  would  be  seen  from  the  diagrams, 
showed  the  lowest  efficiency.  It  was  first  of  all 
the  hot  ignition  tube  and  afterwards  magneto- 
electric  ignition  which  had  made  high  compression 
pressures  practicable,  to  deal  only  with  ignition 
improvements.  For  the  rest  it  remained  only 
to  compare  the  engine  of  to-day  with  that  of  30 
years  ago  to  see  that  the  modern  production  was 
Superior   in   every   way. 

Dr.  Messing  had  correctly  stated  the  point  which 
the  author  Wished  to  make,  namely,  that,  whatevel 
type  of  gas  was  used,  its  mixture  with  air  and  resL- 
duals  practically  eliminated  all  differences  of  calori- 
fic value  within  the  engine  cylinder.  The  author 
had  at  fine  time  been  of  the  opinion  thai  the  actual 
composition  of  tin-  gas  and  the  constitution  of  its 

components  must  influence  the  working  of  an 
engine,  but  he  was  bound  to  say  that  the  differences- 
that  theory  would  expect  were  not  discoverable 
in  practical  working. 
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Nottingham  Section. 


Meeting   held   at   Nottingham   on    Wednesday, 
31st  January,  1917. 


DR.    R.    M.    CAVEN   IX   THE    CHAIR. 


A  SIMPLE  AND   EFFICIENT   GAS   ABSORP- 
TION APPARATUS. 


BY   H, 


DROOP   RICHMOND,    F.I.C., 
E.    HEMBROUGH. 


AND 


Ad  apparatus  which  can  be  made  without  diffi- 
culty by  the  average  glass-blower  and  which  has 
proved  efficient  for  absorption  of  gases  such  as 
carbon  dioxide,  can  be  made  by  fitting  a  tube 
13 — 15  cm.  long  about  4  mm.  in- 
ternal diameter,  on  which  6 — 8  bulbs 
about  12  mm.  diameter  have  been 
blown,  and  the  ends  of  which  are 
expanded  into  small  funnels  of  about 
12  mm.  diameter,  inside  a  tube  of 
about  17  mm.  internal  diameter,  20 
20  cm.  long,  the  bottom  of  which 
is  drawn  out  and  sealed  to  an  inlet 
tube  of  about  3  mm.  diameter  bent 
in  form  of  a  U.  Inthistuhe  is  placed 
10 — 15  c.c.  of  absorbing  liquid  ;  the 
gas  enters  by  the  inlet  tube  and 
bubbles  up  through  the  bulb  tube, 
passing  from  bulb  to  bulb,  and 
taking  up  some  of  the  liquid  which 
overflows  from  the  upper  funnel, 
while  fresh  liquid  continually  runs 
in  to  replace  that  carried  up  ;  under 
the  circumstances  the  contact  be- 
tween the  gas  and  liquid  is  efficient. 
The  apparatus  is  simple,  easily 
made,  easily  cleaned,  and  not  at 
all  fragile.  The  efficiency  is  shown 
by  the  following  : — 

Two  comparative  experiments 
were  made  in  which  carbon  di- 
oxide was  generated  from  15  c.c. 
of  .V  /10  sodium  carbonate  ;  in  the 
first,  two  of  the  new  apparatus  and  one  ordinary 
wash  bottle  were  arranged  in  series  ;  in  the  second 
two  wash  bottles  and  one  of  the  new  apparatus  were 
used  ;  the  carbon  dioxide  was  absorbed  in  baryta 
solution,  which  was  afterwards  titrated  with  N  /2 
acid,  in  presence  of  phenolphthalein.  The  results 
obtained  were  : — 


c.c.  N  /10  baryta  used  for   absorption. 
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It  is  seen  that  in  each  case  the  new  apparatus 
was  more  efficient  than  the  wash  bottle,  and  two 
of  these  and  a  guard  tube  would  absorb  the  carbon 
dioxide  from  such  a  diluted  gas  as  employed. 

This  investigation  was  carried  out  in  the 
Analytical  Laboratory  of  Messrs.  Boots  Pure 
Drug  Co.,  Ltd.,  to  whom  our  thanks  are  due. 


A  MERCURIAL,  VISCOMETER. 

by  f.  m.  lidstone. 

Errata. 

In  the  discussion  on  the  above  paper  (this: 
Journal,  March  15th,  1917,  pages  271 — 2)  the- 
following  corrections  should  be  made  :— 

Page  271,  col.  2,  lines  28  and  27  from  bottom, 
for  "  by  the  addition  of  phenol  in  which  the 
.  .  ."  read  "  by  means  of  phenol  of  which  the 
viscosity  at  different     .     .      ." 

Page  272,  col.  1,  line  18  from  bottom,  for 
"  jet  was  moved  "  read  "  pipette  was  movable.' 
Delete  line  12  from  bottom.  Line  1 1  from  bottom, 
delete  word  "  bottom,"  and  for  "  main  "  read 
"  mean."  Line  7  from  bottom,  after  "  viscosity  " 
add  "  within  the  limited  range  chosen  here." 


Yorkshire  Section. 


Meeting  held  at  the  Queen's  Hotel,  Leeds,  on  Monday. 
February  5fh,   1917. 


PROF.  J.  W.  COBB  IN  THE  CHAIR. 


OXIDATION    OF    OILS    IN    PRESENCE    OP 
SOLUBLE    METALLIC   CATALYSTS. 

BY   W.     MCD.     MACKEY,     F.I.C.,    AND    HARRY   INGI.E, 
D.SC,  PH.D.,  F.I.C. 

In  a  paper  read  before  this  Section  last  session 
(this  Journal,  1916,  454)  we  made  a  statement  as 
to  the  relative  drying  power,  or  oxygen-carrying 
power,  of  certain  metallic  soaps  when  dissolved 
in  oil.  It  was  as  follows  : — "  That  in  its  oil- 
soluble  form,  a  metal  which  exists  in  more  than  one 
state  of  oxidation  acts  as  a  '  drier  '  or  oxygen  carrier, 
provided  that  the  {salts  of  the)  lower  oxides  are  more 
stable  than  the  higher,"  and  in  the  present  paper 
we  are  trying  to  show,  and  we  think  with  consider- 
able success,  the  truth  of  this  dictum. 

We  felt  compelled  to  justify  this  general 
statement  by  the  examination  of  the  action 
of  metallic  soaps  on  a  drying  as  well  as  on. 
a  non-drying  oil  (i.e.,  olive,  on  which  the  experi- 
ments were  made  as  recorded  in  the  paper  referred 
to). 

The  following  results  show  how  far  the  general 
theory  is  justified.  Of  course  it  was  well  known 
that  the  rate  of  oxidation  with  drying  oUs  in  the 
tester  (for  description  of  the  Cloth  OU  Tester,  etc., 
see  this  J.,  1896,  90)  must  be  greater  than  with 
non-drying  ods,  and  this  is  clearly  shown  in  the 
table. 

The  results,  though  the  tests  were  made  on  oils,, 
seem  to  be  of  importance  as  regards  catalytic 
action  generally  :  but  our  work  has  been  confined 
to  measuring  or  comparing  the  catalytic  activity  of 
the  element  sexperimented  with  as  regards  oxygen- 
carrying  only.* 

It  was  hoped  to  be  able  to  draw  up  a  table 
showing  a  definite  relationship  between  the 
catalytic  action  of  the  elements  and  the  periodic 
law,  but  so  tar  we  have  not  been  able  to  prove 
this  definitely.  We  have,  however,  considered  the 
relationships  of  the  valencies  and  the  oxidation 
states  of  the  elements,  and  as  a  result  we  may 
make  a  further  generalisation,  thus  : — 

That  the  more  oxides  a  metal  can  form  the  greater 
the  catalytic  power. 

*  Most  of  the  results  on  olive  oil  were  published  in  the  paper 
already  referred  to. 
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Iodine  value  of  linseed  oil  used.  178  :  of  the 
olive  oil,  So.  Roman  numbers  denote  valencies. 
Black,  linseed  oil  experiments.  Shaded,  olive  oil 
experiments. 

In  the  table  the  results  are  given  from  left  to 
right  in  order  of  activity.  The  position  of  the 
head  of  each  black  or  shaded  column  repre- 
sents    the     number     of      minutes     m     which     the 

oiled  cotton  wool — 7  grins,  cotton  wool.  II  grans. 
oil  containing  2%  metallic  soap— attained  a  tem- 

peratui f  200    ('.  in  the  Cloth  Oil  Tester.     (Thus 

cobalt,  12-5  minutes  with  linseed  oil.  2t;">  with 
olive)  In  all  experiments  represented  by  black 
and  shaded  columns  the  oiled  cotton  wool  fired  on 

standing  in  the  open. 

Copper.  In  the  case  of  the  copper  soap  in 
linseed  oil  the  maximum  temperature  attained  was 
138  < '.  in  '''■'•  minutes,  and  the  temperature  then 
fell.  In  the  olive  oil  experiment  the  maximum 
was  120  ('.  in  55  minutes,  and  the  temperature 
the,,    fell. 

Tin.  With  linseed  oil  the  temperature  was 
98°  C.  in  120  minutes — the  usual  period  given  for 
an  experiment  but  in  L50  minutes  the  tempera- 
ture of  200  ( '.  was  attained  and  the  oiled  cottonwool 
tired  on  standing  in  the  open.  With  olive  oil  the 
temperature    was     92°C.     in     120     minutes.      The 

experiment  was  then  stopped. 

It  will  be  seen  fro,,,  the  table  how  far  both  the 
theories  put  forward  are  in  agreement  with  results. 

Taking  the  table  from  left  to  right  (in  order 
of   act  ivity )  : — 

Cobalt  forms  at  least  two  well-defined  oxides; 
the  salts  of  the  lower  ale  the  more  stable. 

Manganese.     a    large    number    of    oxides    are 

known,  but  in  tie-  -alt  forms  the  lower  are  the 
more  stabli  . 

Xirl.il.    like   CObalt,    forms    at    least     tWO   elasses  of 

oxides,  tie-  salt-  of  tie-  loner  being  the  more 
stable. 

Cerium   tonus   several   oxides,    but    the   cerous 

compounds  are  the  more  stable.       It   may  be  added 

ib.it    ri/.er  and  Deisenhammer  (Verwendung  der 


seltenen  Erden,  R.  B5hm,  Veit  and  Co.,  1913) 
have  shown  that  cerium  salts  readily  act  as 
cat  alysfs.  in  their  experience  being  little  le-s  active 
than  those  of  had.  They  add  that  with  a  pure 
cerium  salt  they  believe  that  cerium  would  be 
found  to  be  more  than  the  equal  of  lead  as  a 
siccative  or  "drier"  (catalyst),  and  it  will  be 
noted  that  our  work  confirms  this. 

Lfinl  readily  forms  two  series  of  oxidised  salts: 
the  lower  is  the  more  stable,  heme  its  drying 
power. 

Chromium  forms  a  considerable  number  of 
oxicles.  This  metal  was  of  much  interest  owing 
to  its  wide-  use  in  tin-  dyeing  industry  :  as  pre- 
viously pointed  out  (this  .1..  1916,  154)  it  is  a 
constant   constituent   of  khaki  dyed  goods.     The 

salts  of  the  lower  oxide.  Cr().  an-  readily  oxidised 

but  the  salts  of  the  intermediate  oxide.  t'r.o,.  are 
st  able,  t  he  higher  oxides  formed,  c.;/.,  ( 'r<  i ,.  readily 
revert  ing  tot  his. 

I  run  forms  a  number  of  oxides.  The  salt  s  of  the 
intermediate  oxide  are  the  most  stable. 

Uranium    forms    several    oxides,    of    which    the 

intermediate,  like  those  of  iron  and  chromium,  are 

the  most    stable. 

Sodium.  The  results  obtained  in  the  Tester 
with  this  element  are  rather  anomalous,  for  they 
show    that    though    forming  only    one    well-defined 

oxiib-.    it    acts    as    a    catalyst,    and   a    more   active 

Catalyst     thai,    we    should    have    expected. 

Bismuth,  silver,  -inc.  thorium,  mercury,  "ml 
aluminium,  it  will  be  noted,  are  all  towards  the 
right  of  t  he  t  able,  i.e.,  the]  are  less  active  than  the 
elements' on  the  left  of  the  table.     Thej  onlj  form 

one  ,  las-,  of  oxide,  or  where  they  form   more,  as  in 

the  case  of  mercury,  the  salts  of  the  hi:  her  oxide 
are  t  he  more  st  able,  t  bus  falling  in  w  it  1,  I  he  general 
the. cry.     Hut  it  will  be  observed  that  (leaving  for 

tie-  moment   copper  and   tin  out   of  account)  in  all 

.  ases  lie-  i  i,l  roc  I,  el  ion  of  a  met  al  in  oil  soluble  form 

[■rate,  ihe  increase  of  temperature.  The 
explanation  of  this  is  not  at  present  evident.  We 
think  that   it   is  probable  that   tie-  soaps  are  ionised 
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in  oil  solution  and  that  the  ions  exerting  their 
partial  valency  accelerate  the  oxidation  of  the  oil  ; 
but  as  a  generalisation  it  may  be  taken  that  the 
.solution  of  a  metal  in  an  oil  tends  to  accelerate  the 
oxidation  of  the  oil. 

Copper  shows  a  very  remarkable  behaviour 
under  the  conditions  of  the  experiment.  At  first  it 
accelerates  and  then  retards  the  oxidation  of  the 
oil — this  occurs  both  with  linseed  and  olive  oils. 
We  have  observed  that  with  linseed  oil.  at  a  low 
temperature,  the  copper  soap  dissolved,  giving  a 
green  solution  ;  but  on  further  heating,  at  about 
200°  C.  a  reduction  took  place  with  the  separation 
of  a  reddish  deposit,  presumably  Ou..O.  Tested  by 
the  Weger  plate  method  both  solutions  exhibited 
equal  drying  power  ;  and  the  drying  power  was 
considerable — nearly  equal  to  the  drying  power  of 
a  lead  soap  in  linseed  oil. 

The  following  notes  with  reference  to  the  prepar- 
ation of  the  soaps  may  be  of  interest.  A  sodium 
soap  was  used  as  the  basis,  and  the  soaps  of  copper, 
aluminium,  nickel,  lead,  manganese,  iron,  and 
mercury  were  easily  prepared  The  silver  soap 
had  to  be  dried  in  vacuo  over  sulphuric  acid  in  the 
dark. 

The  following  soaps  presented  difficulties  : — 

Tin  soap.  As  a  neutral  solution  of  tin  is  difficult 
to  obtain  the  precipitation  had  to  be  effected  in  a 
slightly  acid  solution,  and  therefore  a  certain 
amount  of  fatty  acid  was  present  in  the  soap, 
which  had  to  be  removed  by  alcohol. 

Bismuth  soap.  This  was  prepared  in  the  same 
way  as  tin  soap. 

Uranium  soap.  Probably  this  is  the  first  lime 
uranium  soap  has  been  prepared.  It  was  made  by 
the  addition  of  the  standard  soap  solution  to  an 
aqueous  solution  of  uranium  acetate.  Little 
separation  took  place  until  the  soap  was  salted  out, 
when  a  granular  yellow  soap   was  obtained. 

Cerium  soap.  This  also  presented  some  diffi- 
culties. It  could  only  be  obtained  in  slightly- 
alkaline  solution  and  required  salting  out. 

Thorium  soap.  Thorium  nitrate  is  fairly  soluble, 
and  with  soap  a  well-defined  granular  precipitate 
was  obtained.     The  soap  was  white  in  colour. 

In  conclusion  we  have  to  thank  Mr.  James  Miller 
and  Mr.  F.  A.  Horsfall  ;  the  former  in  particular 
for  his  assistance  in  the  preparation  of  some  of  the 
more  difficult  soaps.  Mr.  Horsfall  took  charge  of 
the  bulk  of  the  experimental  work  and  has  prepared 
the  table. 


THEORY  OF  THE  ACTION  OP  "  DRIERS." 

BY    HAERY    INGLE,    D.SC,    PH.D.,    F.I.C. 

In  previous  papers  (this  J.,  1913,  639  ;  1916,454). 
a  certain  amount  of  work  on  the  oxidation  of 
unsaturated  compounds  (drying  oils)  was  recorded, 
and  the  theory  of  the  chemical  reactions  during 
this  process  was  adumbrated. 

It  is  well  known  that  the  solution  of  certain 
metals  in  oils,  especially  drying  ods  such  as 
linseed,  greatly  accelerates  the  absorption  of 
oxygen,  and  hence  these  metals  are  known  as 
driers. 

The  method  of  solution  varies.  "  Fire  boiled 
oils"  are  usually  oils  treated  with  certain  salts 
or  oxides  of  the  drying  elements  at  a  temperature 
of  400  to  500Q  P.  "  Cold  boiled  oils  "  are  ob- 
tained by  dissolving  in  the  oils,  soaps  of  the  drying 
elements  at  a  temperature  of  steam  heat. 

Many  papers  have  been  published  on  their 
action  and  many  compounds  have  been  proposed 
for  this  purpose. 

I  wish  to  set  forth  in  this  short  note  a  more 
explicit  view  of  the  mechanism  of  the  action  of 
driers  on  unsaturated  compounds.  I  use  this 
somewhat  vague  term  purposely  because  there  is 
no  doubt   that    driers   (catalysts)  act  upon  other 


unsaturated  compounds  besides  acting  on  the  drying 
oils.  The  action  of  a  catalyst,  a  drier,  on  other 
substances  than  drying  oils,  has  a  most  important 
bearing  on  many  industries.  * 

Now  lead,  one  of  the  oldest,  may  lie  taken  as 
a  type  of  a  drier  on  a  drying  oil.  When  linseed 
oil  or  other  oil  is  heated  with  lead  oxide  or  lead 
salts  containing  a  volatile  acid,  the  oil  is  more  or 
less  saponified  and  converted  into  a  lead  soap. 
This  reaction  usually  requires  a  fairly-  high 
temperature.  The  other  method  of  utilising 
lead  has  been  indicated. 

The  products  from  the  action  of  litharge  may- 
be taken  as  the  example  of  the  catalytic  aetion  of 
the  lead. 

Saponification   (partial)  results. 
Lei   L  be  the  acids  of  the  oil.     Then 
C3H5(OL)3+2PbO=Pb02.C3H6(OL)+Pb(OL)., 
Now  lead  can  act  as  a  diad  or  a  tetrad.      Glycerol 
is  but  a  weak  acid,   but  it  can  form  salts  with 
lead;  lead  glyeeride  itself  is  not  readily  soluble  in 
oil. 

Glyceryl  plumbolinoleate  represents  lead  at- 
tached to  a  weak  acid  substance,  amphoteric 
glycerol,  which  has  at  the  same  time  part  of  its 
acidity  reduced  by  the  presence  of  linolic  acid, 
attached  to  one  of  its  hydroxyl  groups.  The 
absorption  of  the  valencies  of  lead  is  thus  little 
reduced,  and  the  lead  is  able  to  exert  its  tetra- 
valency  and  thus  absorb  oxygen  from  the  air  to 
form  a  peroxidised  product.  The  following 
schemes  will  illustrate  this.  First  of  all  the  lead 
compound  absorbs  oxygen  to  become. 


(LO)C3H 


^0 


o>h<o 


This  compound  transfers  its  peroxide  oxygen  to 
the  unsaturated  double  linkages,  e.g.,  of  an  oil. 
thus  : — • 


L0.C3H5; 


/°\ 


w 


Pb<0 
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/CHR 
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Or  if  it  is  desirable  to  summarise  the  reaction  the 
following  scheme  may  serve  : — 


(LO)C3Hi/    \pb/ 

xo/ 


\0/ 


CHR      O— CHR 


0    - 1  i 

XCHR      O— CHR 

The  lead  compound  is  alternately  peroxidised 
and  reduced  and  peroxidised  again,  the  supply-  of 
oxygen  from  the  air  being  practically  inexhaust- 
ible, it  is  therefore  obvious  that  provided  that  the 
metal  still  remains  in  solution  as  a  soap,  a  very 
small  quantity  will  suffice  for  the  oxidation  of  an 
oil. 

Taking  lead  linoleate.  the  action  would  be  as 
follows  : — 


XK  CHI! 

(LO)2Pb/    4-  <      >  +  <   | 

\       mk       Nil 


y  +  /y 


O— CHR 

I       I 


CHR  O-CHR 

(Air.)  (Oil).  (Oxidised  oil). 

for  it  is  found   that  the  lead  soap  of  linseed  oil 
(glycerol-free)  exerts  a  drying  art  ion. 

The  above  theory  would  apply  to  all  metals  that 
act  as  "  driers." 

The  results  in  the  previous  papers  of  Mr.  \\  . 
McD.  Mackey  and  myself  confirm  Hie  tin-cry. 
and  show  by  actual  experiment  it  a  t  nil  b  as  applied 
to  the  metals  examined.  They  arc  not  in  absolute 
agreement  in  all  cases  with  the  theory,  but  the 
reasons  for  this  are  set  forth  in  the  papei 
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Discussion. 

The  (.'haihman  said  tliat  the  subjects  for  dis- 
cussion resolved  themselves  into  three  divisions. 
Firstly,  a  number  of  experimental  facts  w  it  li  both 
a  technical  and  scientific  value  regarding  the  action 
ol  the  metallic  snaps  in  the  oxidation  of  oils. 
Secondly,  a  theory  put  forward  connecting  the 
action  of  these  soaps  with  the  position  of  the 
various  metals  in  the  periodic  classification,  and 
their  existence  in  more  than  one  stage  of  oxidation, 
and  thirdly  a  more  complicated  theory  on  the 
changes  in  the  oil  due  to  the  action  of  the  "  driers." 
or  accelerated  thereby.     He  asked  if  the  metals 

used  in  each  case  were  pure  and  how  the  pre- 
liminary estimate  mentioned  in  the  paper  of  the 
proliahic  similarity  of  cerium  and  lead  in  drying 
power  had  been  arrived  at. 

.Mr.  F.  YV.  Richardson  asked  what  was  the 
reason  for  using  cotton  wool  ;  he  pi ef erred  asbestos 
wool  or  slag-wool,  lie  also  asked  if  the  action  of 
the  metallic  soaps  on  the  composition  of  the  cotton- 
wool had  been  investigated,  more  especially  with 
regard  to  the  sodium  soap.  He  thought  there 
was  a  liability  to  form  oxycellulose.  Be  was 
rather  surprised  at  the  widely  different  action  of 
the  cobalt  and  iron  soaps  [these  metals  occurring 
in  the  same  group).  In  Mr.  Ingle's  theory  he 
noted  that  a  small  amount  of  lead  would  act  as 
earlier  for  an  indefinite  amount  of  oxygen  under 
suitable  conditions. 

Mr.  Daviks  asked  if  it  was  possible  to  form  two 
soaps  from  one  metal,  e.g.,  cobaltous  and  cobalt  ic. 
lie  noted  that  the  more  active  elements  here, 
viz.,  nickel  and  cobalt,  also  acted  as  carriers  of 
hydrogen  in  the  hardening  of  oils,  lie  also  asked 
if  a  mixture  of  the  metallic  oxides  had  been  tried. 

l'rof.  A.  <i.  I'l'KKl.s  said  his  chief  interest  was 
the  effect  of  oils  in  the  dyeing  operation.  In 
preparing  oiled  cotton  for  these  purposes  it   was 

considered      that      oxidation      occurred      and      was 

followed  by  the  production  of  insoluble  ketones. 

lie  understood  that  I  >r.  Ingle  held  other  views, 
and   would   be  glad   to  hear  these  explained. 

.\lr.    Richardson  asked   if  asbestos  fibre  had 

been  tried.  lie  said  that  the  results  were  not 
comparable  in  the  case  of  the  sodium,  no  number 
having  been  obtained  with  sodium  soap  and  olive 
oil.  Be  certainly  thought  that  this  was  due  to 
the  formation  of  oxycellulose. 

Mr.  YV.  HARBISON  asked  if  the  cotton  had  been 
dried  before  use.  because  he  thought  that  5%  of 
water  would  make  a  diffeience  in  the  readings. 
With  regard  to  the  possible  influence  of  the 
cellulose  in  promoting  oxidation,  as  suggested  by 
Mr.  Richardson,  Doree  (J.  Chem.  Soc,  1912,  101, 
499)  had  stated  that  cellulose  formed  a  peroxide 
on  treatment  with  ozone.  It  was  not  to  be 
expected,  however,  that  such  a  compound  would 
be  formed  in  this  case  since  the  oils  themseh  es 
were  more  likely  to  take  up  oxygen.  The  fact 
that,  oxycellulose  was  formed  when  drying  oils 
were  allowed  to  oxidise  on  cotton  had  been 
observed  by  the  author  some  years  ago,  but  its 
formation  indicated  a  retarding  action  of  the 
cellulose  since  it  used  up  oxygen  ;  moreover,  ox; 
cellulose,  and  in  fact  most  of  the  oxidation  products 
of  cellulose,  were  reducing  agents  and  should 
therefore  retard    the  oxidation  of  oils. 

Sir.  B.  A.  Hi  unii.i.  agreed  with  Mr.  Richardson 
notwithstanding  the  curious  results  obtained  with 
slag-wool.  He  had  found  that  with  fish  oils 
cotton-wool   heated   more  quickly   than  ordinary 

WOOl  and  actually  tired.  Be  thought  that  more  in 
formation    with    regard    to   the  preparation  of    the 

metallic  soaps  was  desirable;   were  they  pure  or 

did  they  contain  the  by-products  produced  in  their 
formation  ? 
Mr.  W.  If  a  it  ii  ison  asked  if  I'r.  Ingle  was  acquainted 

with  the  fact  that  metallic  soaps  when  dissolved 
in  benzene  caused  it  to  conduct  elertricity  to  some 


extent  ?  It  was  therefore  by  no  means  impossible 
that  ionisalion  might  take  place  in  ben/.ene  and  in 
oils.  The  reason  he  asked  the  question  about  the 
moisture   in   cotton   was   because   he   thought,   that 

the   water  might    get  emulsified    in   the  oil   and 

thereby  increase  the  surface  exposed.  This  might 
be    thi'    explanation    of    the    effect    of    sodium    soap 

in  increasing  the  rate  of  heating. 

Mr.  A.  WOODMANSBV  thought  the  inorganic  wool 
would  he  lhc>  better  of  the  two.  lie  also  thought 
that  the  specific  heat  of  the  fibre  might  cause  the 
variation  in  time  required  for  the  same  oil  to  heat 
up  with  different  wools.  The  amount  of  oil  per 
unit   area,  if  determined,  would   be  useful. 

Mr.  J.  Mn.i.i:it  said  that  cottonwool  was  the 
easiest  to  manipulate.  Slag  wool  might  be  either 
basic  or  acid  and  this  might  be  a  serious  factor. 
When  glass  wool  was  squeezed  in  the  hand  in  order 
to  make  an  even  distribution  of  the  oil.  the  libres 

broke  into  short  pieces. 

Mr.  \V.  McD.  Mai  kky  said,  in  answer  to  Mr. 
Davies,  that  L'  ",,  of  t  he  metallic  soap  in  the  oil  was, 

used    ill   each   case.      A    mixture  of   metallic   oxides 

had  not  been  tried.  With  regard  to  Mr.  Richard- 
son's and    Mr.   Harrison's   remarks,    Mr.    Mackej 

said  he  quite  appreciated  the  point  concerning  the 

action    of    the    sodium    soap    on    the    cotton    wool. 

He  (Mr.  Mackey)  was  responsible  tor  the  use  of 
cotton  wool  in   the  experiments,   his  reason  for 

using  it  being  that  he  had  come  to  the  opinion 
that  the  cotton  wool  had   no  part    in  the  reaction. 

unless  towards  the  end,  when  the  temperature  rose 

and  firing  occurred.  He  had  tried  experiments 
under  similar  conditions  with  both  cotton  wool 
and  such  substances  as  glass  wool,  and  had  found 
that  in  experiments  in  which  he  had  compared  the 
behaviour  of  slag  wool  and  glass  wool  with  that 
of  cotton  wool  in  the  (loth  Oil  Tester,  the  tem- 
perature had  gone  up  more  quickly  with  the  two 
former  than  with  cotton  wool  (see  this  J.,  191:5, 
p.  595).  Further,  with  slag  and  glass  wool  it  was 
impossible  to  keep  an  evenly  exposed  surface 
unless  comparatively  little  oil  was  used,  the  oil 

tending  to  run  to  the  bottom  >>i  the  wool  in  the 
cylindrical  cage. 

The   cotton    wool   had    not    been   dried    and    no 

estimation   of    the    moisture    had    I n    made.      It- 

was  of  course  well  known  that  moisture  accelerated 
the  reaction;  thus,  if  the  Tester  leaked  slightly, 
a  little  water  getting  inside  accelerated  the  rise 
in  temperature  and  vitiated  the  experiment.  Hut 
in  these  experiments  he  had  assumed  that  the 
little  moisture  present  naturally  in  the  cotton  wool 
was  driven  oil  by  the  time  the  temperature  rose 
above   100°  C. 

With  reference  to  Mr.  Hurrell's  remarks,  it  had 

1 n  found  that  the  rise  of  temperature  was  slower 

with  ordinary  wool  than  with  cotton  wool.  Cotton 
wool  was  used  ordinarily  in  the  Tester  because  if 
could  always  be  obtained  of  the  same  composition 
and  texture.  "Absorbent"  cotton  wool  was 
used,  i.e..  cotton  wool  which  had  been  thoroughl  • 
extracted  to  remove  any  trace  of  grease. 

The  criticism  as  a  whole  had  been  very  suggest  i\  .■ 
anil  it  had  been  so  in  the  case  of  the  paper  that 
Dr.  Ingle  and  he  gave  last  session,  and  it  w;ls  to 
some  extent  owing  to  such  questions  as  those 
raised  by  Mr.  Harrison  in  the  discussion  that  they 
had   been  encouraged   to  follow  the  matter  up   to 

the  extent  they  had  in  the  present  paper. 

Dr.  Inoi.i:  said,  in  reply  to  Mr.  Richardson's 
question   with    regard    to   sodium   soap   solution   in 

oil.  unless  there  was  water  present  no  hydrolysit 

of  the  soap  could  result  and  therefore  he  did  not 
think  that  any  oxycellulose  could  be  formed 
lie  was  very  interested  to  hear  of  experiments  on 
the  fact  that  metallic  soaps  dissolved  in  benzol 
conducted  electricity.  This  had  a  very  important 
bearing  on  his  theory  and  the  idea  with  regard 
to  the  ionisation  of  sodium  salts  dissolved  in  oil 
had  been  Bet   forth  in  the  paper. 
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Ho  also  drew  attention  to  the  action  of 
cerium  and  thorium  as  applied  to  the  gas  mantle 
industry.  All  the  metallic  salts  were  bought  as 
"  pure." 

The  stability  of  the  oxides  and  salts  of  iron, 
nickel,  and  cobalt  was  not  the  same.  The  lower 
oxides  of  the  two  latter  were  the  more  stable 
while  the  intermediate  oxides  of  iron  were  more 
stable  than  the  lowest.  This  would  explain  the 
results. 

Asbestos  had  not  been  tried,  but  the  authors 
had  it  in  mind.  The  results  obtained  with  cotton 
wool  were  comparable. 

With  regard  to  the  preparation  of  the  soap-,  he 
had  little  to  add.  They  generally  separated  out 
well,  but  sometimes  required  "  salting  "  out. 
They  were  washed  with  hot  water  on  the  filter, 
dried,  and  finally  melted.  Soaps  of  ferrous  and 
ferric  salts  were  prepared,  but  by  the  Weger  plate 
method  no  difference  could  be  detected. 

In  all  the  experiments  the  soaps  used  were 
dissolved  in  the  oil  at  a  gentle  heat. 


Communications. 


ORGANIC      VULCANISATION 
ACCELERATORS. 

BY    S.    J.    PEACHEY. 

In  reference  to  the  above  subject  a  communica- 
tion from  Dr.  Spence  has  recently  appeared  in  this 
Journal  (1917,  p.  118).  The  statements  made 
therein  appear  to  me  to  be  of  such  an  intemperate 
character  that  I  feel  constrained  to  challenge  them. 

In  a  curious  preamble  the  writer  protests  that 
all  those  who  have  preceded  him  in  contributing 
to  the  literature  of  the  subject  have  "  assumed 
that  that  which  is  not  proclaimed  from  the  housetop 
is  not  known,  and  from  these  faulty  premises  have 
drawn  certain  equally  erroneous  yet  sweeping 
conclusions  which  it  has  been  "  his  "  intention 
sooner  or  later  to  nullify  and  correct." 

After  reviewing  the  discoveries  made  by  different 
investigators  in  the  new  field  of  research  he  proceeds 
to  elaborate  a  claim  to  priority  which  certainly 
cannot  be  said  to  err  on  the  side  of  modesty.  In 
effect  he  says  that  the  use  of  the  organic  vulcanisa- 
tion catalysts  discovered  and  patented  by  Bayer 
and  Co.  in  1912  was  known  to  him  in  America  six 
months  previously,  and  he  claims  further  to  have 
prediscovered  the  use  of  the  nitroso-compounds 
which  I  patented  in  1914  as  accelerators  of 
vulcanisation.  In  his  own  words  "  theproof  of  this 
assertion  and  the  complete  vindication  of  my 
position  with  reference  to  the  subject  I  am  content 
to  leave  over  to  a  later  date.  At  that  time  I  will 
also  bring  evidence  to  show  that  even  the  reagents 
claimed  by  Peachey  (English  Patent  4263  of  1914) 
were  known  to  me  and  had  been  used  by  me  both 
scientifically  and  industrially  several  years  before 
his  application  was  applied  for." 

In  so  far  as  the  above  statements  concern  my 
own  discovery  I  must  point  out  that  Spence's 
claim  to  priority  is  put  forward  unsupported  by 
even  the  slenderest  thread  of  evidence ;  as  a 
matter  of  fairness  therefore  it  should  have  been 
held  back  until  such  time  as  he  chose  to  disclose 
his  promised  proofs.  I  may  add  that  the 
nitroso-compounds,  the  use  of  which  was  patented 
by  me,  constitute  a  class  of  accelerators  quite 
distinct  from  those  discovered  by  Bayer  and  Co.  in 
that  the  mechanism  of  the  acceleration  differs  in 
the  two  cases  ;  it  would  therefore  be  a  remarkable 
coincidence  if  both  types  of  catalyst  should  have 
been  anticipated,  and  one  is  tempted  to  ask  why 
Dr.  Spence  retrained  from  either  publishing  or 
patenting  his  discoveries. 


I  suggest  that  having  put  forward  his  claim  in  a 
scientific  journal  he  should  without  delay  submit 
the  evidence^which  he  has  promised  to  reveal  at  a 
future  date. 


THE  REMOVAL  OF  PITCH  FROM  SULPHITE 
PULP. 

BY    K.    IT.    KNUDSEN. 

[Abstract.) 

The  precise  cause  of  the  trouble  experienced 
from  the  presence  of  resin  in  sulphite  pulp  has  not 
vet  been  determined,  but  the  evidence  points  to 
the  fad  that  it  is  not  necessary  to  remove  the 
whole  of  the  resin  from  the  pulp,  provided  that  it 
can  be  evenly  distributed.  A  pulp  with  a  low 
resin  content  may  cause  trouble  whereas  one  with 
a  higher  content  may  be  satisfactory. 

The  deleterious  effects  of  resin  are  especially 
noticeable  in  the  manufacture  of  thin  paper,  and 
occasionally  the  resin  gives  rise  to  considerable 
trouble  in  the  bleaching  of  the  pulp  ;  the  bleaching 
process  seems  to  favour  the  agglomeration  of  the 
resin  particles. 

The  author  has  examined  a  number  of  bleached 
pulp  sheets  containing  resin  spots,  and  has  always 
found  sulphur  and  lime  to  be  present  in  these  spots. 
Further  examination  showed  that  the  mineral 
matter  in  these  spots  consisted  of  calcium  mono- 
sulphite  and  silica.  This  points  to  the  fact  that 
the  calcium  monosulphite  must  have  been  em- 
bedded in  the  resin,  since  it  could  hardly  have 
resisted  oxidation  during  12  to  15  hours  in  the 
bleaching  beater.  It  would  thus  appear  to  be 
established  that  the  clotting  is  produced  mechani- 
cally by  cumulative  cohesion  due  to  the  slow 
rotation  of  the  warm  pulp.  Hence  more  pro- 
nounced clotting  will  occur  in  the  beater  with  pulps 
containing  a  greater  number  of  resin-coated 
particles.  It  is  probable  therefore  that  the  trouble 
can  best  be  remedied  during  the  digestion  of  the 
chips. 

At  the  mill  in  which  this  investigation  was  made, 
the  resin  content  of  the  pulp  was  fairly  constant 
between  0-8  and  0-9%,  and  gave  little  trouble. 
On  one  occasion,  however,  trouble  was  found  to 
occur  in  the  bleaching  beaters  and  no  remedy 
could  lie  found  for  it  until  the  pulp  was  removed 
from  the  digesters  when  the  liquor  was  lighter  in 
colour  than  usual;  this  completely  overcame  the 
difficulty. 

Although  the  advantages  of  the  various  devices 
and  methods  for  removing  resin  from  pulp  during 
tli,.  later  stages  "I  manufacture  must  not  In- 
ignored,  the  author  believes  it  to  be  of  the  greatest 
importance  to  prevent  as  far  as  possible  the 
separation  of  crystalline  deposits  in  the  digester, 
since  the  calcium  monosulphite  crystals  appear 
to  facilitate  the  separation  of  the  resin  particles, 
particularly  if  the  wood  has  not  been  properly 
seasoned. 


Institute  of  Metals. 


At  the  Annual  General  Meeting  of  the  Institute 
of  Metals,  held  on  March  21st  and  22nd,  the  most 
noteworthy  feature  was  a  general  discussion  on 
the  melting  of  non-ferrous  metals. 

This  discussion  was  opened  by  tin-  PRESIDENT, 
Sir  O.  T.  Beill.v,  who  said  that  the  object  in  view 
was  to  make  known  the  best  ami  latest  develop- 
ments in  the  melting  of  non-ferrous  metals.  The 
desiderata  for  successful  results  appeared  t"  be 
speed  of  melting,  purity  of  molten  metal,  i.e„ 
freedom  from  contamination  I  gaseous  and  other 
impurities,  accurate  control  ol  temperature,  and 
economy  in  regard   t.,  fuel,   labour,  and  repairs. 
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Furnaces  designed  on  the  principle  of  the  labora- 
tory gas  blowpipe  could  not  be  regarded  as  the 
best  type.  He  bad  bud  considerable  experience 
in  tin-  use  of  water-gas  as  fuel,  and   he  would 

recommend  gas  and  air  under  low  pressure,  both 
measure!  ;     plenty   of   room   for  combustion,   and 

no  tall  chimneys  exposed  to  wind  and  weather. 
There  should  be  a  positive  pressure  in  tie-  furnace 
and  the  furnace  gases  should  be  led  through  a 
simple   regenerator,   which   might    be  constructed 

of  steel   tubes   mi   moulded    in   an   oven   t  bat    there 

was  no  "cutting  "  action  bj  the  gases,     lie  drew 

attention  to  the  recent    formation  of  the  Board 

of  Fuel    Research    (this   J.,    1917,    203)   and   to   the 

fact  that  users  of  fuel  might  afford  considerable 
help  by  placing  their  experience  at   the  disposal 

of  the    Hoard. 

Mr.  W.  .1.  IIiickim;  read  a  paper  on  "  Metal 
melting  as  practised  at  the  Royal  Mint."  lb- 
pointed  out  that  in  the  production  of  cast  bars 
of  coinage  alloys,   the  strict    requirements  as  to 

uniformity    of    composition   tended   to   restrict    the 

size  of  the  charges.  The  usual  charges  were 
2800  oz.  (87  kilos.)  for  standard  gold  (An  91  j. 
Ou  81%),  6000  OZ.  lbs?  kilos.)  for  Imperial  silver 
(Ag  92-5,  Cu  7-5%),  and  100  lb.  (182  kilos.)  for 
bronze  (Cu  95,  Sn  1,  Zn  l"(l)  and  cupronickel 
(Cu  75,  Ni  25%).  Since  L910  low-pressure  coal  gas 
had  been  used  as  fuel  in  place  of  the  coke  previously 
employed.  The  present  installation  comprised 
16  furnaces  for  melting  silver,  bronze,  and  cupro- 
nickel, and  10  similar  but  smaller  furnaces  for 
gold.  The  large  furnaces  were  built  of  Stourbridge 
firebrick  lined  with  bricks,  3  in.  thick,  the  joints 


Records  of  costs  were  given  for  the  five  years, 
1905-9,  using  coke,  and  for  the  live  years.  l!)i  1-lli, 

using  gas  as  fuel.  These  showed  that  with  gaseous 
fuel  as  compared  with  coke,  the  rate  of  output 
was   moie   than    doubled,    the   greatest    increase 

being  with  the  high-melting  metals  :  and  the  cost 
of  fuel  per  ton  melted  was  reduced  by  about 
3J%,  the  cost  "I  crucibles,  etc..  by  32-6%,  and 
t  h«'  cost  of  labour  by  19%,  the  mean  total  economy 
under  the  three  last  -ment  ioned  heads  being  abnut 

2:.",,  (see  also  Rigg,  this  J.,  1914,  1157).  In  the 
period  1911-lli.  HJillO  tons  of  coinage  metal  was 
melted  with  a  total  gas  consumption  of  121 
million  cubic  feel,  at  an  average  cost  for  gas 
of  20 -58s.  per  ton  melted. 

In  a  paper  entitled  "  Coal  gas  as  a  fuel  for  melting 
non-ferrous  alloys."  Mr.  <■'.  B.  BltOOB  gave  the 
results  of  a  test  under  works  conditions,  extending 
over  10  days  of  Hi  hours  each,  of  the  melting  of 
cupronickel  (Cu  80,  Ni  20%)  in  a  gas-fired  pit 
furnace  taking  a  till  lb.  crucible  and  using  Sheffield 

town  gas  (">:iL'  B.Th.U.  gross),  and  air  at  a  pressure 

of  :!  0  in.  of  mercury.  It  was  found  that  there 
was  no  difficulty  in  obtaining  a  temperature  of 
1400    ('..  and  the  results  of  the  test   indicated  the 

following  advantages  in  favour  of  gas  as  fuel 
as  compared  with  coke,  vie.,  absence  of  ashes. 
elimination  of  wasteful  process  of  "slugging." 
economy    of    fuel    as    a    result    of    ease    of    control, 

higher  rate  (.f  melting,  and  reduction  of  impurities 

introduced  during  melting.  Based  on  the  results 
of  the  tests,  the  following  comparison  of  the  costs 
of  melting,  in  different  districts,  with  coke  and 
gas  respectively  as  fuel,  was  given  : — 


Town. 

Special  high-grade 

coke  :  "  metallurgical," 

"steel,"  etc. 

Gas  (minimum  rate 
per  1000  cub.  feet). 

Cost  of  melting  cupronickel  per  ton 
(based  on  ruling  prices  for  fuel). 

Sheffield 

40s.  3d.  per  ton 

about  40s.  per  ton 
45s.  6d.  per  ton 
50s.  per  ton 

Is.  4d.» 
Is.  »d. 
Is.  5d. 
Is.  5d. 

lis.    sd. 

(Wandsworth,  2s.) 

Gas. 
24s.  2d.  (found) 
:ils.  (Id. 
25s.  8d.  (calc.) 
25s.  8d.       „ 
48s.  4d. 
(34s.  3d.) 

Coke. 
36s.   id.  (found) 

30s.          (C4llC.) 

*  For  use  in  gas-engines  only. 


being  made  with  a  mixture  of  carborundum, 
Ore-sand,  and  sodium  silicate.  The  central  well 
was  111  in.  diam.  and  32  in.  deep,  and  was  closed, 
during   melting,    by-   a   circular   firebrick    weighing 

1 J  cwt.,  for  which  a  wheeled  carriage  was  provided. 

The  burner  was  of  the  Hrayshaw  type,  and  gas  was 
supplied  at  :;  in.  water  pressure  through  a  li-in. 
Bervice  pipe,  and  air  at  21  lb.  pressure  by  means 
of  three  rotarr  Reichhelm  blowers,  each  with 
a  capacity  of  :i<>, I  el,,  ft.      The  gas  consumption 

by  the  if)  Luge  furnaces  was  about  15,000  cb.  ft. 
l"'i'  hour,  from  the  burner  mixing  chamber 
the  gas  and   air  passed    through   a   right-angled 

elbow  pipe  and  a  screwed  nozzle  with  diminishing 
bore  into  Hie  ignilion   hole  of  (he   furnace  formed 

in  a  block  of  firebrick.     The  nozzle  fitted  closely 

in  a  recess  iii  this  block  and  was  surrounded  l>\ 
asbestos  packing,  and  the  passage  for  the  gas 
and    air    opened    out     from    a    bottle-neck    portion 

"i  1 1  in.  diam.,  at  an  angle  of  :;u  .  int..  the  well 
of  the  furnace,  the  flame  passing  between  the 
crucible  and  the  side  of  the  furnace,  without 
impinging  on  either,  Hun  round  the  crucible  in 
an  upward  double  spiral.     The  best   lesuits  were 

ol. I. nned    when    combustion    was    complete    in    thl 

furnace  itself .     Care  was  taken  to  keep  the  furnace 

lining  free  from  excrescences,  and   I.,  repair  faults 

immediately,  and  the  life  of  the  lining  was 
lengthened    in   this  way:    iii   general   the   entile 

lining    was    renewed    Iw.i    or    three    in,,.       .,    year. 


Mr.  ('.  M.  WALTEB  read  a  paper  on  "  Metal 
melting  by  means  of  high  pressure  gas."  He 
pointed  out  that  there  was  now,  at  Birmingham, 
as  part  of  the  gas  distributing  system,  some  2  I 
miles  of  mains  carrying  gas  at  a  pressure  of  about 
12  lb.  per  sq.  in.,  and  that,  in  places  where  a  supply 
of  high-pressure  gas  was  no)    directly  available,  a 

reciprocating  type  of  compressor,  capable  of  com- 
pressing in. nun  cb.  ft.  of  gas  per  hour  to  a  pressure 

of  12  lb.  per  sip  in.,  could  be  installed  at  a  COSt  o! 
about  £300  (pre-war  prices),  whilst  the  total  cost 
of  working  would  be  about  I  Jd.  per  1000  cb.  ft. 
of   gas   compressed    anil    delivered,    with    power   at 

,M.  per  horse-power  hour.  He  gave  a  detailed 
description  of  a  furnace  of  60  lb.  crucible  capacity, 

fitted    with   a    single   high-pressure   injector   burner 

(see   Eng.   I'at.   1872  of   mil  :  ibis  .1..   1912,  221) 

and    brief    descriptions    of    larger    furnaces.      These 

furnaces  showed  main   advantages;  the  economy 

effected  owing  to  reduction  in  metal  losses  in 
brass  milting  would  alone  more  than  outweigh 
(he  extra  fuel  cost  compared  with  coke.  Ill  a  test 
under  foundry    conditions  with  twelve  50-lb.  high- 

pressure  gas-tired  brass-melting  furnaces,  the  gas 

i  on  sum)  it  ion  was  Iii  rli.  ft.  per  lb.  of  metal  melted. 
whilst  for  melting  cupronickel  (80  :  20)  in  a  130  lb.- 
furnace  the  consumption  was  hi  cb.  ft.  per  lb., 
and  for  melting  72  :  28  cartridge  metal  in  a  I60-Ib. 
furnace-,  u  2  cb.  it.  per  lb.     In  a  batter]  oi  twelve 

130  Ib.-furnac  es  for  melting  brass  for  Hie  ]  hoc  I  iic  t  ion 
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of  100-lb.  billets,  the  gas  consumption  was  59 
cb.  ft.  per  lb.  of  metal  melted,  and  the  maintenance 
cost  0-7d.  per  cwt.  of  metal  melted.  The  main- 
tenance cost  of  a  60-lb.  furnace  was  about  l-65d. 
per  cwt.  of  metal  melted.  For  the  melting  of  brass 
for  medium  and  light  cored  castings,  the  gas 
consumption  was  about  12  cb.  ft.  per  lb.  of  castings 
produced,  the  metal  loss  amounting  to  about  4% 
of  the  metal  melted.  The  use  of  high -pressure 
gas  had  proved  specially  advantageous  for  melting 
aluminium  and  its  alloys,  and  one  firm  alone,  in 
Birmingham,  used  25,000  cb.  ft.  of  high-pressure 
gas  per  hour  for  that  purpose.  For  melting  pure 
nickel  and  for  melting  swarf  or  scrap  in  large  pots, 
excellent  results  had  been  obtained  by  use  of  a 
double  injector  burner  supplied  with  gas  at  a 
pressure  of  4  lb.  per  sq.  in.  and  air  at  20-in.  water 
gauge  (as  could  be  obtained  with  a  high-pressure 
fan)  ;  a  mixture  velocity  of  10.000  ft.  per  min.  in 
the  burner  tube  was  thus  attainable. 

A  paper  entitled  "  Metal  melting."  by  Messrs. 
H.  M.  Thornton  and  H.  Hartley,  was  read  by 
Mr.  Thornton,  who  pointed  out  that  the  cost 
per  B.Th.U.  was  much  higher  for  gas  than  for 
coke,  and  hence  an  increased  thermal  efficiency 
was  essential  to  obtain  successful  results  with  gas 
firing.  The  thermal  efficiency  was  lower  the  higher 
the  pouring  temperature  of  the  molten  metal.  In 
test  experiments  on  brass  melting  the  metal  was 
poured  at  a  temperature  100°  C.  above  the  liquidus 
curve  of  the  alloy  ;  a  20%  increase  in  gas  con- 
sumption would  be  required  to  obtain  a  pouring 
temperature  100°  C.  higher  than  this.  The  ex- 
periments were  made  with  a  70-lb.  crucible  furnace 
in  which  the  furnace  gases  passed  first  through  a 
metal  preheating  chamber  and  then  around  the 
air  supply  pipes.  For  a  pouring  temperature  of 
1000°  C.  vellow  brass  was  melted  with  an  expendi- 
ture, per' lb.  of  metal  melted,  of  1200  B.Th.U.  on 
the  basis  of  six  successive  melts,  1030  B.Th.U. 
for  12  melts,  and  960  B.Th.U.  for  20  melts.  With 
a  pouring  temperature  of  1000°  C.  the  loss  of  zinc 
from  yellow  brass  by  vaporisation  could  be  reduced 
to  1-5%  (on  original  zinc),  but  with  a  pouring 
temperature  of  1180°  C.  the  loss  was  about  6%. 
The  lowest  losses  of  zinc  appeared  to  he  obtained 
when  a  charcoal  covering  and  a  small  amount  of 
flux  were  used  together. 

An  "  Electric  resistance  furnace  for  melting  in 
crucibles,"  devised  by  Dr.  H.  C.  Greenwood  and 
Dr.  R.  S.  Hutton,  was  described  by  Dr.  Hutton. 
The  furnace  was  constructed  of  sixteen  upright 
carbon  rods,  1  in.  diam.  and  19  in.  long,  arranged 
in  a  13  in.  circle  and  connected  in  series,  by  graphite 
blocks,  alternately  at  top  and  bottom,  to  form 
two  opposite  pairs  of  eight  rods  each.  A  mixture 
of  carborundum,  fire-sand,  and  sodium  silicate  was 
pasted  round  the  rods.  The  heat  insulation 
consisted  entirely  of  kicselguhr.  but  a  better 
system  would  be  a  ring  of  carborundum  bricks 
encircling  the  carbon  rods  and  outside  this  an 
inner  layer  of  fire-sand,  and  an  outer  layer  of 
kieselguhr.  The  furnace  was  designed  primarily 
for  melting  nickel-silver,  and  a  test  run  of  two 
heats  (3  hours  and  1  hr.  35  min.  respectively  ; 
charge  90  lb.)  indicated  that  .vith  five  heats  per 
day,  starting  cold,  the  energy  consumption  would 
be  42-5  kilowatt-hours  per  cwt.,  corresponding  to 
a  cost  of  2s.  8d.  per  cwt.  with  power  at  0-8d.  per 
unit.  The  thermal  efficiency  of  the  furnace  was 
about  22%,  as  compared  with  about  6%  for  a  gas- 
fired  furnace,  and  the  new  plumbago  crucible 
showed  practically  no  change  in  appearance  after 
several  heats. 

A  paper  entitled  "  Ideals  and  limitations  in  the 
melting  of  non-ferrous  metals,"  by  Mr.  0.  Hering, 
was  read  by  the  Secretary,  Mi.  Shaw  Scott.  The 
paper  summarised  the  principles  underlying  the 
best  possible  conditions  for  the  melting  of  metals — 
chiefly    from    the     standpoint     of     the     thermal 


engineer — and  indicated  the  directions  in  which 
progress  might  be  made  and  the  limitations 
imposed  both  by  theory  and  practice. 

The  Secretary  also  read  a  paper  by  Mr.  II.  S. 
Primrose,  on  "  Metal  melting  in  a  simple  crude 
oil-furnace."  The  furnace,  the  whole  of  which 
was  above  the  floor  level,  consisted  of  a  rectangular 
box  of  mild  steel  plates  bolted  together,  lined  with 
firebrick  set  in  ganister  so  as  to  form  a  circular 
well.  The  bottom  of  the  furnace  was  in  one 
piece,  and  oil  and  air  were  supplied  through  a 
special  burner  brick  which  caused  the  oil  spray  to 
spread  out  in  conical  form  and  to  enter  the  furnace 
with  a  tangential  motion.  When  low-pressure 
burners  were  used,  small  high-speed  electric  fans, 
capable  of  producing  about  12  oz.  air  pressure 
(20 — 22  in.  water  gauge),  could  be  used  to  operate 
tour  furnaces  simultaneously.  Under  these  con- 
ditions the  oil  consumption  was  slightly  more 
than  2  galls,  per  100  lb.  of  metal  melted,  and 
100  lb.  charges  of  brass  could  be  melted  and  poured 
in  35  mins.,  and  200  lb.  charges  in  50—55  mins. 
The  furnace  could  be  operated  by  unskilled  labour, 
was  easy  to  repair,  and  the  pots  lasted  longer  than 
in  gas  furnaces. 

Mr.  H.  L.  REASON  gave  a  brief  abstract  of  a  paper 
on  "  Coke-fired  furnaces,"  pointing  out  that 
these  were  more  largely  employed  still  than  any 
other  type.  Furnaces  of  square  section  gave  lower 
fuel  consumptions  than  those  of  circular  section 
and  were  easier  to  repair.  An  average  temperature 
of  1250  °C.  was  obtained  in  a  natural-draught  coke- 
fired  brass  furnace,  and  a  temperature  of  1000°  C. 
was  attainable.  The  melting  loss  averaged  5%, 
chiefly  zinc.  The  greatest  drawback  to  coke- 
furnaces  was  the  trouble  due  to  clinkering,  but 
considerable  improvement  in  this  respect  had 
resulted  from  the  use  of  furnace  bottoms  of  the 
types  devised  by  Hall  (Eng.  Pat.  4991  of  1915  ; 
this  J.,  1910,  426)and  by  Wigley  (Eng.  Pat.  Appl. 
No.  7434  of  1916),  in  which  loose  fire-bars  were 
mounted  in  a  frame  so  that  air  could  enter  at  the 
sides  above  the  bars  as  well  as  up  between  the  bars. 
In  the  event  of  the  bars  becoming  choked,  sufficient 
air  could  enter  from  the  sides  to  ensure  proper 
combustion,  and  the  loose  bars  could  be  readily 
removed  through  an  opening  in  front  of  the  fur- 
nace. 

A  brief  description  of  a  "  Producer-gas-fired 
crucible  furnace  "  was  given  by  Mr.  T.  Teisen. 
The  furnace  (see  Eng.  Pat.  15,887  of  1915  ;  this 
J„  1917,  36)  was  similar  in  principle  to  furnaces 
used  verv  successfully  for  glass-melting  in  Sweden. 
The  producer  is  built  in  the  furnace  and  the  gas 
passes  direct  to  the  furnace  chamber,  of  circular 
section,  containing  six  crucibles.  The  furnace 
gases  are  utilised  to  preheat  the  secondary  air 
by  the  continuous  recuperative  system,  the 
recuperator  being  constructed  of  firebrick  tubes, 
of  rectangular  section,  and  so  shaped  that  when 
assembled,  conduits  for  the  air  are  formed  between 
the  tubes.  In  a  similar  furnace  for  melting  glass, 
using  wood  as  fuel,  the  air  was  preheated  to  1010° — 
1060'  in  this  way.  For  metal  melting  it  had  been 
found  that  the  furnaces  were  economical  in  regard 
to  fuel  consumption,  and  the  life  of  the  crucibles 
was  increased,  and  the  metal  loss  reduced  in  com- 
parison with   furnaces  fired  with  solid  fuel. 

Sir  T.  K.  Rose  said  that  the  advantages  of  gas 
firing  seemed  to  be  generally  admitted.  It  was 
unfortunate  that  the  papers  afforded  no  data  for  a 
direct  comparison  of  the  relative  efficiencies  ot 
high-  and  low-pressure  gas.  Some  of  the  figures 
given  on  the  one  hand  by  Mr.  Hocking,  and  on  tie 
other  by  Mr.  Walter,  would  appear  to  indicate  t  bat 
no  advantage  as  regards  gas  consumption  was 
gained  by  using  high-pressure  gas  for  the  metals  oi 
relatively  low  melting  point. 

Dr.  R.'s.Hutton  said  that  Mr.  lb-  king's  record 
of  results  over  a  long  period   was  verj    valuable 
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He  knew  of  no  similar  recor.l  from  ether  sources. 
The  record  showed  that  gas  lii-inu:  had  passed  from 
the  experimental  to  the  commercial  stage,  but  he 
wished  to  warn  the  gas  interests  thai  if  continued 
and  general  sueeess  was  to  be  achieved,  there  musl 
be  a  regular  supply  of  gas  of  uniform  quality  and 
pressure,  and  furnaces  musl  be  designed  to  permit 
of  easy  control  and  operation  bj  untrained  work- 
men,    lie  could    confirm    Messrs.    Thornton    and 

Hartley  as  to  the  considerabl i my   of  gas 

consumption  resulting  from  preheating  the  metal. 
Mr.  II.  .1.  Sates  confirmed  Mr.  Walter's  state- 
ments as  to  the  value  of  using  air  under  pressure. 
With  gas  at  ordinary  pressure  and  air  al  '■'•  lb.,  he 
had  obtained  gas  consumptions  of  5-8-  6*7  cb.  it. 
per  lh.   of   metal   melted     for   cupronickel,   2*9 — 

'.ir>    cb.ft.    for    brass,    and     IS    eh.  ft.    for    copper. 

Willi  careful  management  it  should  be  possible  to 
obtain  80  heats  per  pot. 

Mr.  L.  C.  ITvkvky  said  that  a  good  practical 
test  of  the  satisfactory  working  of  a  gas  furnace 
was  to  have  a  damper  in  the  Hue  and  a  small  hole 
in  the  furnace  co\  er,  when  so  long  as  a  small  flame 

burned  at  this  hole,  they  could  he  sure  that  the 
furnace  atmosphere  was  reducing.  A  trustworthy 
comparison  of  gas-,  oil-,  and  coke-tired  furnaces 
could  be  made  only  if  each  type  wire  used  under 
the  requisite  conditions  for  obtaining  maximum 
efficiency,  and  he  considered  thai  neglect  of  this 
consideration  detracted  from  the  value  of  the 
comparative  figures  given  by  Mr.  Brook  in  the 
first  part  of  his  paper.  The  double-jacketed 
tilting  furnace,  with  the  outer  jacket  cooled  by  air. 
which  was  cap  ible  of  taking  <>  cwt.  charges  and 
was  poured  direct,  had  proved  of  great  value 
recently,  owing  to  the  saving  of  labour  it  allowed, 
and  it  might  he  said  to  have  saved  the  situation  so 
far  as  the  output  of  brass  for  munitions  of  war 
was  concerned. 

Dr.  W.  BOSENHAIN  thought  that  the  high 
efficiency  claimed  for  gas-fired  in  comparison  with 
coke-fired  furnaces  was  rather  surprising,  having 
Tegard  to  the  fact  that  the  solid  fuel  had  first  to  be 
converted  into  gas.  Was  it  not  probable  t hat  the 
results  were  due  partly  to  the  low  efficiency  of 
existing  coke  Furnaces,  and  that  the  latter  might 
be  improved,  so  as  to  give  much  higher  efficiencies  ! 
Little  regard  was  at  present  paid  to  the  thermal 
conductivity  of  furnace  materials,  although  a  con- 
siderable proportion  of  the  total  heal  was  con- 
sumed    in     beating     the     furnace     itself.      It     was 

possible  to  reduce  the  loss  of  leal  from  the  fur- 
nace, but  then  the  temperature  of  the  inner  wall 
increased,  and  the  life  of  the  furnace  lining  was 
diminished.  This  pointed  to  the  need  of  research 
in  regard  to  refractory  materials.  In  many  cases. 
at  present,  the  practice  appeared  to  be  to  avoid 
the  problem  of  suitable  refractory  materials  by  air 
cooling  the  outer  wall  of  the  furnace.  In  pit 
furnaces  there  might  be  considerable  loss  of  heat 
by  conduction  through  the  earth,  and  it  was 
probable  that  the  efficiency  would  be  increased  by 
interposing  an  insulat  ing  layer  between  the  furnace 
and  the  earth.  lie  could  confirm  Mr.  Hocking  as 
to  the  value  of  applying  a  carborundum  wash  to 

furnace  linings.  In  i  okc-lired  pit-furnaces  il  was 
a  question  of  heat  loss  by  conduction  versus  loss 
by  radiation.  With  progressively  increasing  thick- 
ness of  the  wall  of  the  furnace,  the  loss  of  heat 
was  first  reduced,  hut  subsequently  again  increased 
owing    to    increased  loss    by    conduction.       It     was 

surprising  that  furnaces  Bred  direct  with  gas  from 
a  producer  built  in  the  furnace  had  not  been 
adopted  to  any  considerable  extent  for  the  melting 
of  non-ferrous  metals,  having  regard  to  the  high 
value  of  such  furnaces  in  the  steel  and  glass  in- 
dustries. The  continuous  recuperative  system  of 
utilising  the  heat  of  furnace  gases  possessed  many 
advantages  over  the  discontinuous  regenerative 
system,   the   chief   disadvantage   being   the   higher 


cost 'Of  repairs.  Klectric  furnaces  were  likely  to 
become  of  steadily  increasing  importance  in  view 
of  the  increasingly  stricter  requirements  as  to 
purity  of  metal  and  ax  curate  control  of  tempera- 
ture and  furnace  atmosphere.  In  a  gas  furnace 
the  atmosphere  was  of  necessity  non-homogeneous, 
or  it  would  be  explosive  ;  hence  it  was  reducing 
in  some  places  and  oxidising  in  others.  The 
induction  type  of  electric  furnace  appeared  to  be 
the  most,  promising,  for  in  this  type  the  heat  was 

generated    iii   the   metal    itself. 

Sir  Gerard  Muntz  slated  that  as  compared  with 
figures  of  10,  12,  and  25%  which  had  been  men- 
tioned for  metal  losses  in  melting,  he  considered 
that  an  average  of  1  |  ",,  was  high  enough  for  coke- 
Bred  furnaces.  One  of  the  greatest  difficulties  in 
melting  metals  was  the  absorption  of  gases,  leading 
to  unsound  castings.  Research  was  needed  in 
regard  to  (he  absorption  of  gases  by  brass,  bronze. 
copper,  and  cupronickel  :  it  was  probable  that 
different  metals  absorbed  different  gases  and  at 
different  temperatures.  He  agreed  with  Pr. 
Kosenhain  that  the  electric  furnace  would  be  used 
to  an  increasing  extent  in  the  future  its  great. 
advantages  being  the  case  of  control  of  tempera- 
ture, the  freedom  from  deleterious  gases,  and 
freedom  from  dirt. 

Mr.  H.  Hartley  said  that  the  great  differences 
between  the  results  of  special  tests  and  of  ordinary 
working  in  the  factory  indicated  that  efficient 
control  of  the  operation  of  the  furnace  was  essential 
Probably  better  results  would  be  obtained  with 
I'urnaccss  of  smaller  size;  the  number  of  heats 
would  be  increased  and  this  would  result  in  a 
higher  over-all  thermal  efficiency. 

Mr.  ('.  W.  Speiks  pointed  out  that  at  the  present 
time  the  economical  use  of  crucibles  was  of  special 
importance,  as  the  most  important  material  used 
in  their  manufacture  came  from  abroad.  He 
would  advocate  the  payment  of  a  bonus  to  work- 
men for  all  heats  above  a  given  number  obtained 
from  one  crucible.  The  life  of  a  crucible  could 
be  prolonged  considerably  by  leaving  the  gas  on 
whilst  pouring.  He  also  referred  to  an  electric 
furnace  in  which  the  crucible  itself  was  used  as  a 
resistance-heater  (see  Kng.  Pat.  L'  l.iil'f,  of  1912; 
Ibis  .1..   1913,   1019). 

Mr.  S.  Br  wsh  \  w  said  t  hat  in  ordinary  works  prac- 
tice, over  a  period  of  Is  months,  nickel  had  been 
melted  as  a  cost  of  is.  9d.  with  gas  as  compared 
with  Is.  L'l.  with  <nke.  lb-  had  obtained  a  tem- 
perature of  1800  C.  in  a  gas  furnace  with  gas  and 
air  preheated,  the  air  being  al  •_'  lh.  pressure.     He 

I  he  nigh  I  I  hat  ill  t  he  case  of  gas  furnaces  I  he  future 
would  lie  with  those  using  low-pressure  gas  and 
air  at  a  few  oz.  (not  more  than  12  in.  water  gauge) 
pressure. 

Mr.  H.uiti.i  \  pointed  out  that  the  efficient 
operation  of  furnaces  depended  largely  on  the 
workmen.  There  were  two  possible  lines  ,.| 
advance  ;  one  by  raising  the  workmen  to  a  higher 
level  by  training,  and  the  other  by  seeking  to 
improve  mechanical  devices  and  so  eliminate  the 
human  element  as  far  as  possible. 

Prof.  T.  Turner   expressed   (he  opinion  that 

the  beat  losses  were  mostly  up  the  chimney.  The 
volume,  temperature,  and  composition  of  the 
chimney  gases  must  be  known  and  controlled. 
He  had  found  that  for  melting  a  few  lb.  of  metal 
in  (he  laboratory,  good  resulls  were  obtainable 
with  a  simple  electric  furnace  consisting  of  two 
carbon  bars,  about  'A  ill.  thick,  between  and  in 
contact  with  which  was  fitted  a  dish  made  of  a 
mixture  "I  clay  with  one-third  of  its  weight  of 
ground  retort  carbon;  the  carbon  bars  did  not 
get    Very  hot  and  hence  did  not    burn  away. 

Mr.  A.  ('.  Roxburgh  gave  several  instances  "i 

the  successful  use  of  gas-fired  furnaces.  In  one 
case  in  which  swarf,  sweepings,  etc.,  were  melted 
in  a   12-CWt.  pot.  the  gas  consumption  was  12 — 14 
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cb.  ft.  per  lb.  of  metal  melted.  This  high  result 
was  found  to  be  due  to  the  combustion  space  being 
too  large,  and  by  suitably  modifying  the  furnace 
the  gaa  consumption  was  reduced  to  somewhat 
more  than  5  cb.  ft. 


Other  papers  were  read  in  addition  to  the  con- 
tributions to  the  discussion  on  metal  melting. 

Mr.  O.  W.  Ellis  read  a  paper,  "  The  general 
properties  of  stampings  and  chill  castings  in  brass 
of  approximately  00/40  composition,"  and  a 
note  on  the  "  Machining  properties  of  brass." 
It  was  shown  that  in  finished  brass  stampings 
(Cu  55 — 05%)  the  Brinell  hardness  was  inversely 
proportional  to  the  copper  content.  There  was 
no  simple  relation  between  the  time  of  machining 
and  the  copper  content  or  Brinell  hardness. 
Annealing  subsequent  to  stamping  was  desirable 
to  obtain  uniformity.  A  temperature  below 
650°  C.  was  better  than  one  above  050°  C.  for 
annealing.  In  practice  it  had  been  found  that 
cold-rolled  brass  rods  with  a  Brinell  hardness  of 
140  could  be  machined  almost  as  easily  as  stamp- 
ings with  a  Brinell  hardness  of  70,  and  Mr.  Ellis 
suggested  an  explanation  of  this  difference  based 
on  the  microstructure. 

I'rof.  T.  Turner  pointed  out  that  the  direct 
linear  relationship  between  the  Brinell  hardness 
and  the  copper  content  was  true  only  over  a  very 
limited  range  and  when  no  impurities  were  present. 

Dr.  W.  Rosenhain  said  that  the  hardness  of 
cold-worked  metals  was  largely  strain-hardness, 
which  differed  from  structural  hardness  in  that 
it  was  anisotopic,  i.e.,  it  was  different  in  different 
directions.  This  might  account  for  the  different 
machining  properties  of  cold-rolled  rods  and 
stampings.  Strain-hardness  might  be  removed 
by  the  local  softening  due  to  heat  developed  by 
the  point  of  the  tool. 

Mr.  J.  H.  Robinson7  stated  that  the  results  of 
Mr.  Ellis  were  very  valuable  technically,  in  that 
they  showed  that  to  obtain  the  best  results 
in  regard  to  mechanical,  physical,  and  machining 
properties,  it  was  necessary  to  keep  as  Closely 
as  possible  to  the  00  :  40  composition  for  brass. 

Dr.  S.  \V.  Smith  read  a  paper  on  "  Surface 
tension  and  cohesion  in  metals  and  alloys,"  which 
was  discussed  by  Sir  T.  K.  Rose  and  Dr.  P.  C. 
Thompson. 

A  note  by  Di'.  R.  Seligman,  entitled  "  Aluminium 
production  by  electrolysis  ;  a  note  on  the 
mechanism  of  the  reaction,"  was  taken  as  read. 
In  this  note  it  was  pointed  out  that  the  view 
generally  held  that  carbon  monoxide  was  the  sole 
gaseous  product  of  the  reduction  of  alumina  by 
the  electrolysis  of  a  fused  mixture  of  cryolite 
and  alumina  with  a  carbon  anode,  was  incorrect. 
In  laboratory  experiments  reproducing  the  condi- 
tions of  large-scale  practice,  gases  containing 
more  than  3  vols,  of  C02  to  1  vol.  CO  had  been 
obtained.  To  obtain  comparable  results  in  labora- 
tory tests,  the  furnace  should  be  heated  inde- 
pendently and  not  by  the  current  used  for  electro- 
lysis, as  in  large  scale  work,  because  the  heat  loss 
was  relatively  much  greater  from  small  than  from 
large  furnaces.  The  consumption  of  anode  carbon 
in  works  practice  was  considerably  lower  than 
was  theoretically  possible  if  carbon  monoxide 
was  the  only  gaseous  reaction  product.  It  was 
suggested  that  the  primary  gaseous  product  of 
the  electrolysis  was  oxygen,  and  that  whether 
oxygen,  carbon  dioxide,  or  carbon  monoxide 
resulted  was  dependent  upon  such  factors  as  tem- 
perature, current  density,  physical  properties 
of  the  carbon  anode,  and  rapidity  with  which  the 
gases  were  removed. 

Dr.  F.  C.  Thompson  read  a  paper  on  the 
"  Annealing  of  nickel-silver  (Part  II.)."  (For 
Part  I.,  see  this  J.,  1910,  472.)    He  described  tests 


made  with  an  alloy  containing  Cu  about  00,  and 
Ni  10  %,  prepared  under  works  conditions.  The 
mechanic-il  properties  were  ascertained  by  means 
of  Arnold's  alternating  stress  tester,  which  had  been 
found  of  great  value  for  non-ferrous  metals  as  well 
as  steel.  When  close  annealed  in  iron  pots  at 
800°  C,  the  alloy  had  the  maximum  ductility 
after  5  hours,  and  satisfactory  results  were  obtained 
after  annealing  for  a  shorter  period  even  than  this. 
The  alloy  melted  in  clay  crucibles  proved  superior 
to  that  melted  in  plumbago.  Ductility  and 
toughness  were  improved  by  deoxidising  wiih 
cupromanganese.  Tempering     and     quenching 

experiments  carried  out  in  connection  with  the 
transition  point  which  had  been  observed  at 
300° — 400°  C.  in  nickel-silver,  gave  results  from 
which  it  was  concluded  that  nickel-silver  which 
has  been  annealed  at  700°  C.  until  equilibrium  has 
been  established,  will  consist  of  :  (a)  a  stable  B 
form  when  very  slowly  cooled,  (b)  a  metastable 
A  form  when  very  rapidly  cooled  by  quenching, 
or  (c)  a  mixture  of  A  and  B  when  cooled  at  an 
intermediate  rate.  The  A  and  B  forms  are 
soft  and  ductile,  whereas  mixtures  of  A  and  B 
are  relatively  Harder  and  brittle.  The  B  form 
may  be  regarded  as  analogous  to  fully  annealed 
pearlite  in  steel,  the  A  form  to  anstenite,  and 
mixtures  of  A  and  B  to  hardenite  or  troositic  or 
sorbitic  forms. 

Research  work  on  the  simpler  nickel-silvers 
might  throw  light  on  the  nature  of  the  hardening 
of  steel. 
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is  an  outgrowth  of  the  Catalogue  of  Scientific 
Papers  published  by  the  Royal  Society  of  London. 
The  Royal  Society  has  issued  twelve  large  quarto 
volumes"  giving  the  titles  of  papers  published  from 
1800 — 1883,  arranged  under  authors'  names,  and 
is  now  completing  the  author  catalogue  for  the 
nineteenth  century  by  issuing  a  series  of  volumes 
containing  the  titles  of  papers  published  in  the 
years  1884 — 1900.  Three  of  these  volumes,  con- 
taining authors'  names  from  A  to  H,  are  already 
published.  A  subject  index  for  all  papers  published 
from  1800  to  1900,  each  volume  dealing  with  a 
separate  science,  is  also  in  preparation  by  the 
Royal  Society,  the  volumes  for  Mathematics, 
Mechanics,  and  Physics  having  been  published. 
An  absolutely  complete  record  of  the  scientili'- 
literature  of  the  nineteenth  century  will  thus  be 
available. 

The  continuance  of  such  work  into  the  twentieth 
century  was  obviously  beyond  the  resources  of  a 
single  society  and  demanded  international  co- 
operation. After  lengthy  preliminary  discussions 
a  conference  was  held  in  London  in  1890  at  which 
it  was  resolved  unanimously  to  compile  and 
publish  a  complete  catalogue  of  scientific  literature 
arranged  according  both  to  subject  matter  and 
authors'  names,  the  preparation  being  commenced 
from  January  1st,  19ul. 

The  materia'  for  the  catalogue  is  collected  in 
the  various  countries  by  local  organisations 
established  for  the  purpose  and  generally  State- 
aided.  The  final  editing  of  the  material  for 
printing  and  publication  is  done  by  a  Central 
Bureau  in  London  directed  by  an  International 
Council. 

Dr.  H.  Forsler  Moilev  has  throughout  acted  as 
Director  of  the  Central  Bureau.  Seventc, in 
branches  of  science  are  included   in  the  scheme, 
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an  annual  volume  being  published  tor  each.  The 
entries  in  the  subject  index  are  in  one  of  the 
following  live  languages:    Latin,  English,  French, 

(icrman,  and  Italian.  In  the  authors'  index  the 
title  in  the  original  language-  is  given  followed  by 
the  translation  into  one  of  the  above  languages. 
The  scope  of  the  Catalogue  comprises  all  original 
contributions,  whether  published  in  scientific  or 
trade  journals  or  as  independent  pamphlets  or 
hooks,  but  not  patents. 

The  object  of  this  note  is  to  make  the  Chemist  i  \ 
volume  better  known  to  industrial  chemists,  to 
which   end   the   scheme  of   arrangement    will   be 

described.      A  separate  volume  with  the  reference 

letter  I)  is  issued  for  Chemistry,  though  chemical 
papers  having  special  reference  to  other  sciences 
are  also  included  in  the  volumes  for  these  sciences. 
The  authors'  index  requires  no  explanation, 
though  the  fact  that  key  numbers  are  attached 
to  each  paper  gives  some  clue  to  the  subject  matter 
Over  and  above  what  can  be  deduced  from  tin- 
actual   title. 

The  subject  index  is  classified  under  a  novel 
system  based  in  reality  on  that  adopted  in  most 
text  books.  Key  numbers  arc  given  to  each 
section,  a  schedule  of  classification  being  printed 
at  the  beginning  of  each  volume.  The  primary 
divisions  are  I  lie  specific  chemistry  of  the  elements, 
0100:  organic-  chemistry,  1000 :  analytical,  6000; 
industrial,  0800  ;  theoretical.  7000;  physio- 
logical, 8000  :  and  agricultural  chemistry,  8500. 
The  object  of  the  system,  which  is  in  reality  very 
simple  when  mastered,  is  that  a  single  section  will 
give  the  user  references  to  all  the  literature  in 
the  held,  whereas  numerous  references  to  an 
ordinary  subject  index  would  be  required,  and 
even  then  important  papers  might  be  overlooked 
owing  to  their  having  non-descriptive  titles.  A 
w  orker  in  any  subject  will  remember  his  particular 
key  number  without  difficulty  and  at  once  find 
the  pertinent  pages  in  the  catalogue.  A  good 
example  of  the  time  saved  is  afforded  by  the 
carbohydrate  section.  The  1913  issue  of  t  lie- 
Catalogue  refers  to  153  papers  under  the  key 
numbers  1800 — 1850,  classified  on  5  pages,  to 
lind  which  probably  one  hundred  different  refer- 
ences in  the  annual  index  of  this  journal  would  be 
necessary. 

Each  element  receives  a  key  number,  but  they 
are  arranged  in  the  usual  sequences  :  every  paper 
in  which  reference  is  made-  to  this  element  is 
collected  under  this  number.  Thus  a  worker 
interesteil  in  phosphorus  compounds  will  find  all 
the  entries  relating  to  it  under  0570  and  further 
that  the  papers  within  the  section  are  subdivided 
under  general,  atomic,  weights,  compounds, 
phosphides,  hydrides,  oxides,  phosphoric  acid, 
sulphides.  The  organic  section  is  divided  into 
hydrocarbons  1100,  alcohols  1200,  acids  1300, 
aldehydes  1400,  ketones  1500,  amino  compounds 
1600,  a/.o  compounds  1700,  each  section  being 
further  sub-divided  into  10  paraffins,  20  un- 
saturated open  chain.  30  benzenoid,  10  reduced 
benzenoid  and  cyclic-  derivatives. 

The  analytical  and  industrial  sections  arc-  sub- 
divided arbitrarily  on  lines  very  similar  to  those 
adopted  in  our  abstracts,  but  the  recollection  of 
the  key  number  verj  much  facilitates  reference. 
The  physical  section  is  sub-dn  id  eel  in  considerable 
detail,  and  nowhere  else  arc-  the  references  to  Ibis 
subject    so   complete.     It    should    be   emphasised 

that    the    key    numbers    are    attached    by    expert 
who  read  the  original  papers,  SO  thai  a  \  as|  amount 

of   information   is  indexed   to  which  the  original 
title  of  the  paper  would  give  no  clue. 

The  Catalogue  forms  i.\  far  the  quickest  and 
at  the  same  time  completes!  formol  reference  in  any 
branch  of  chemistry,  and  it  may  be  commended 
to  manufacturers  as  likely  to  save  a  considerable 

amount    of    time    when    the    literature    has    to    In- 
consulted. 


The-  Catalogue  is  published  in  London  by 
Harrison  and  Sons.  St.  Martin's  Lane,  W.C.,  the 
cost  of  the  Annual  Volume  being  37s.  6d.  Vol. XIII. 
of  sec-tic ii  I)  was  published  in  November  last,  and 
contains  the  material  received  from  September, 
1911.  to  September,  1915.  E.  F.  A. 


WAK    MAKESHIFTS    IN    GERMANY. 

No  one  who  has  had  the  opportunity   of  reading 

the  German  chemical  journals  which  have  been 

issued  since  the  outbreak  of  the  war  can  fail  to 
have  been  struck  by  the  way  in  which  they  have 
s.-i-ved  as  a  focus  for  the-  German  characteristics 
of   forethought    and    resourcefulness.       Most    of  the 

national  wants  have  been  foreseen  long  before 
they  occurred,  and  whenever  it  has  been  possible 
the  chemist  has  found  a  substitute-,  although  not 
always  an'ellicient  one. 

Many  of  the  devices  which  have  been  suggested 

or  adopted  have  been  mentioned  from  tune  to 
time  in  this  Journal,  but  in  most  cases  incidentally, 

and  in  connection  with  other  questions,  and  a 
short  summary  of  the  steps  which  Germany  has 
taken  to  meet  some  of  her  most  pressing  needs 
may  therefore  prove  of  interest. 

Early  in  Mil  I  Germany  foresaw  that  the  struggle 
upon  which  she  had  then  determined  would  be- 
essentially  a  petrol  war.  and  that  every  gallon  of 
petrol  would  be  required  by  her  lighting  services, 
and  so  the  out  break  of  the  war  found  all  the  motor 
vehicles  in  Berlin,  down  to  the  taxi-cabs,  provided 
with  engines  adapted  te>  consume-  either  petrol  or 

alcohol.     As  some  difficulties  were  experienced  in 

using  alcohol  by  itself,  systematic  experiments 
were  made  with  mixtures  of  alcohol  with  benzene 
and  other  hydrocarbons,  and  the-  formula'  giving 
the  best  results  were  published  in  the  chemical 
journals. 

The  first  plant  for  the-  fixation  of  nitrogen 
from  the  air  was  established  in  Germany  not 
many  months  before  the-  war.  and  at  the  present 
time  the  bulk  of  the  nitrate-s  required  for  the 
manufacture  of  her  explosives  is  derived  from  t  hat 
source.  Nor  is  this  the  only  direction  in  which 
nitrogen  obtained   from  the  air  has  been  utilised. 

With  the  increasing  strictness  of  the  British 
blockade  it  became  essential  to  disc-over  a  substi- 
tute for  nitrogenous  feeding-stuffs  for  horses  and 
,-attle-.  about  5011,000  tons  of  which  had  been 
imported  prior  to  the  war.  To  meet  this  defi- 
ciency it  was  suggested  to  the  authorities  that  a 
special  yeast,  which  had  a  vigorous  growth,  but 
produced  no  alcohol,  should  be  cultivated  and 
pressed  on  a  large  scale.  This  work  has  been 
carried  mil  under  the  elirection  of  the  Institute  of 
Brewing  in  Berlin.  Enormous  shallow  tanks,  like- 
swimming  baths,  have  been  erected,  and  in  tin- 
bottom  of  these  are  fitted  pipes  to  maintain  tin- 
optimum  temperature  tor  the  growth  of  the  yeast, 
which  is  cultivated  in  a  medium  prepared  from 
refuse-  material  from  the  sugar  works  mixed 
with  suitable-  salts,  including  ammonium  salts 
obtained  synthetically  from  the  air.  The  com 
pressed  yeast  is  stated  to  be  suitable-  not  only  as  a 
nitrogenous  fodder,   but    also   for  human    food.     It 

is  estimate -d  that  before  long  Germany  will  be  in  a 

position  to  obtain  from  this  source-  the  whole  of 
the  nitrogenous  fodder  she  requires,  and  that  she- 
will  never  again  be-  dependent  upon  the  outside- 
world  for  her  supplies. 

In  connection  with  feeding-stuffs  it  is  significant 
that  attention  should  at  oin-e-  ha\.-  been  directed 
to  the  utilisation  of  kitchen  refuse.  Within  two 
months  after  the  cent  break  of  the  war  a  notice  was 
issued  by  Prussian  municipalities  that  all  house- 
holders were  required  to  sort  their  kitchen  refuse. 
All  fatty  material  was  to  be  kepi  separate,  whilst 

the  vegetable  material  was  to  I..-  saved  for  fodder. 


vol.  xxxvi.,  No.  6.]      POTASH  RECOVERY  AT  BLAST  FURNACES  AND  CEMENT  WORKS 


327 


As  subsequently  organised,  more  especially  in  the 
larger  towns,  it  was  prescribed  that  the  fatty 
material  should  be  taken  to  specified  soap  works, 
where  the  glycerin  was  to  be  separated  and  the 
soap  returned  to  the  householder.  No  one  is 
allowed  to  make  any  soap  privately. 

One  difficulty  in  dealing  with  the  vegetable 
matter  was  the  necessity  of  drying  it  quickly 
to  prevent  putrefaction,  and  it  was  suggested  that 
the  waste  heat  of  the  gas  works  should  be  utilised 
in  this  way,  although  subsequent  issues  of  the 
journal  do  not  state  whether  this  has  been  done. 
.Still  more  recently  attention  has  been  directed  to 
the  annual  loss  of  potatoes  by  disease,  and  it  is 
suggested  that  frost-bitten  or  diseased  potatoes 
should  be  dried  and  used  as  an  ingredient  of 
fodder,  or  that  they  should  be  used  in  the  pre- 
paration of  starch.  Whilst  Germany  has  been 
making  use  of  kitchen  refuse  in  this  way  for  over 
two  years  it  is  only  within  the  last  month  that 
any  proposal  to  prevent  this  loss  in  this  country 
has  been  put  forward. 

The  lack  of  oils  and  fats  has  been  Germany's 
greatest  difficulty  and  she  has  only  been  able  to 
supply  her  wants  of  nitroglycerin  at  the  expense 
of  the  health  of  the  community.  Hence  the 
ihemical  papers  have  constantly  published  the 
results  of  the  analyses  of  little-known  home-grown 
seeds,  which  have  never  before  been  regarded  as 
possible  sources  of  od.  It  has  been  shown  that 
asparagus  and  other  vegetable  seeds  contain  a 
considerable  proportion  of  oil,  though  it  is  doubtful 
whether  they  would  repay  the  labour  of  extracting 
it.  In  two  cases,  however,  the  suggestion  of  the 
■hemist  has  borne  fruit.  Horse-chestnuts  are  now 
systematically  collected  both  for  the  separation  of 
:be  large  amount  of  oil  which  they  contain,  and 
'or  the  preparation  of  a  saponin  extract  to  take 
;he  place  of  soap  ;  whilst  in  Southern  Germany 
;he  National  Women's  Guild  has  made  itself 
•esponsible  for  the  collection  of  the  enormous 
juantities  of  cherry  stones,  which  were  previously 
brown  away.  These  are  crushed  and  the  kernels 
separated  by  an  ingenious  method  of  treatment 
vith  a  solution  of  a  salt  of  such  specific  gravity 
hat  the  kernels  float .  on  the  surface  while  the 
ihells  sink.  The  kernels  are  then  dried  and  the 
)il  expressed  in  the  usual  way.  By  means  sucli  as 
hese  Germany  has  made  great  additions  to  her 
iupplies  of  oils,  but  the  deficiency  is  too  great  to 
>e  materially  alleviated  by  any  device  short  of 
he  synthesis  of  fat. 

M  ntion  might  also  be  made  of  the  various 
letailed  experiments  which  have  been  carried  out 
o  discover  palatable  substitutes  for  tea,  coffee, 
md  cocoa,  and  of  those  upon  which  the  composi- 
ion  of  the  so-called  war-bread  has  been  based. 
.n  every  direction  the  German  places  himself  in  the 
lands  of  the  expert  chemist,  and  it  is  only  the 
ack  of  raw  material  in  certain  essential  particulars, 
vhich  has  prevented  the  chemist  from  solving 
>very  material  difficulty  with  which  Germany  is 
low  face  to  face. 

C.  A.  M. 


•OTANII  RECOVERY  AT  BLAST  FURNACES 
AND     CEMENT    WORKS. 

1  Mning  the  last  year  or  two  schemes  have  been 
mt  in  operation  in  America  for  the  recovery  of 
lotash  as  a  by-product  in  certain  manufactures, 
uili  as  iron  and  Portland  cement. 

As  regards  tbe  former,  an  account  of  what  has 


been  done  by  the  Bethlehem  Steel  Company  was 
given  recently  before  the  American  Institute  of 
-Mining  Engineers  by  Mr.  R.  J.  Wysor,  the  super- 
intendent of  the  blast  furnaces.     An  analysis  made 
five  years  ago  of  the  fine  yellowish  fume  removed 
from     the     bottom     of     the    stove    chequer-work 
showed    the    presence    of    about    15%   of   potash 
soluble   in   water.     Further   investigation   proved 
that  considerable  quantities  of  the  material  could 
be   recovered,    but  the   prices   offered   for   it   for 
fertibsing  purposes  did   uot  at  that  time  justify 
the  cost  of  the  operation.     But  the  situation  was 
changed  with  the  rise  in  price  caused  by  the  war, 
and  for  some  time  past  the  dust  has  been  sold  at 
a  good  profit.     The  average  potash  content  in  the 
ore  mixture  charged  into  the  furnaces  is  found  to 
vary  between  0-27  and  0-20%,  the  soda  ranging 
from  0-43  to  063%,  and  calculations  indicate  that 
for  each  ton  of  pig  iron  produced  nearly  60  lb.  of 
the  alkali  oxides  are  charged  in.     Some  of  this 
alkali  passes  out  with  the  gas,  some  with  the  slag, 
and  some  in  other  ways.     At  Bethlehem  all  the 
gas  for  the  stoves  and  boilers,  as  well  as  for  the 
gas  engines,  is  washed,  except  from  one  furnace, 
in  a  tower  spray  washer,  and  it,  might  be  supposed 
that  practically  all  the  alkaline  material  in  the 
dust,  most  of  it  being  readily  soluble  in  water, 
would  thus  be  removed.     In  fact,  the  bulk  of  it  is 
washed  out,  but  it  is  remarkable  that  much  of  the 
water-soluble  alkali  does  remain  in  the  gas  current 
leaving  the  washers,  and  about  21  %  of  the  potash, 
but    apparently    only    about    5%    of    the    soda, 
entering    the    primary    washers,    passes    through 
them.     A  possible  explanation  is  that  the  particles 
of  fume  are  in  such  a  fine  state  of  subdivision  as 
to  escape  contact  with  the  relatively  large  drops 
of  water.     The  water-soluble  content  of  the  dry 
ignited  dust  recovered  from  the  stoves  and  boilers, 
having  previously  passed  through  the  wet  washers, 
varies  from   5  to  20%.     In  the  period   between 
April  1,  1915,  and  July  1,  19V),  the  alkaline  dust 
collected  amounted  to  30  car-loads  with  a  total 
weight  of  1073  tons,  and  from  it  100  tons  of  water- 
soluble   potash   was   obtained.     But  the  "amount 
recovered    is   an   insignificant   part   of   the   total 
potash   charged  into  the  furnaces,  two-thirds  of 
which,  or  about  15  lb.  per  ton  of  pig  iron  produced, 
is  lost  in  the  wash-water  and   stove  and  boiler- 
house  stacks.     With  the  object  of  securing  higher 
economy  experiments  have  been  carried  out  with 
a  Cottrell  electric  dust  precipitator,  connected  to 
the  raw  gas  main  leaving  one  of  the  dust  catchers. 
These  have  shown  that  practically  all  the  dust  and 
fume  entering  the  treater  can  be  precipitated,  and 
as  several  samples  analysed  had  a  potash  content 
of    10%,    the    dust   leaving   the   dust   catcher   is 
evidently  much  richer  in  potash  than  the  relatively 
heavy     particles     retained     by    it.     Mr.     Wysor 
expressed  the  view  that  in  the  future  dry  cleaning 
will  be  adopted  in  many  blast  furnace  plants,  with 
the   reclamation    of   many   thousands   of  tons   of 
potash  now  lost. 

At  the  Hagerstown  works  of  the  Security  Cement 
and  Lime  Company  a  Cottrell  plant  was  installed 
last  year  for  the  recovery  of  potash  from  the  kiln 
gases  by  the  aid  of  high-tension  current  at  70,000 
volts.  The  power  supply  is  three-phase  current 
at  440  volts  and  00  cycles,  and  the  electrical 
equipment  consists  of  four  15  h.p.,  10  k.v.a.,  220 
volt  single  phase  00-cycle,  1800  r.p.m.  motor 
generator  sets,  each  directly  connected  to  the 
shaft  of  a  rotary  rectifier,  and  four  220  to  70,0(10 
volt  00-cycle  10  k.v.a.  transformers  of  special 
construction.  The  volume  of  gas  handled  is 
approximately  ISO, 000  cub.  ft.  a  minute  at  a  tem- 
perature of  900°  P..  and  with  two  kilns  7  ft.  by 
100  ft.  and  three  S  ft.  by  12.".  I't.  the  production  of 
dust  averages  from  20  to  25  tons  a  day  of 
24  hours.  The  dust  contains  from  6  to  10%  of 
potash  in  the  form  of  potassium  sulphate,  and 
is  in  a  very  finely  divided  slate. 

b2 
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Correspondence. 

DETERRENT  TO  PLIES. 

Sir, 

There  is  a  need  for  a  substance  slowh  vapo ris- 
able  at  40°  to  50°  C,  in  crude  form,  cheap,  soluble 
in  or  irascible  with  water,  which  will  be  a  deterrent 
to  flies  and  fatal  to  maggots,  which  can  be  used 
for  rapidly  stopping  fly-breeding  under  the  cir- 
cumstances now  frequent  on  the  Western  front 
and  elsewhere.  This  is  under  investigation,  with 
other  such  problems,  and  we  have  ample  facilities 
for  testing  the  deterrent  effect  on  flics  and  the 
fatal  effect  on  maggots,  of  any  substance.  We 
have  already  investigated  a  large  number  of  pure 
'■hemicals  and  are  seeking  the  basis  of  correlation 
between  chemical  structure  and  insecticidal  action. 
But,  while  the  theoretical  is  of  interest,  it  is  the 
immediate  practical  necessity  we  are  considering, 
and  success  will  probablj  lie  with  some  crude 
product,  an  intermediate  in  some  organic  process, 
a  particular  fraction  in  some  distillation,  or  the 
like  :  it  may  depend  for  its  action  on  the  presence 
of  impurities  and  we  cannot  at  present  indicate 
any  one  class  of  compound  likely  to  contain  it. 
We  have  tried  a  series  of  hydrocarbons,  products 
of  mineral  oil  distillations  ;  thanks  to  the  help  of 
tar  and  coke  oven  distillers,  we  are  trying  this 
series  of  products  :  it  will  help  greatly  if,  without 
application  to  individual  firms,  we  could  manage 
to  get  quite  small  samples  of  other  products  likely 
to  be  available,  even  the  most,  wild  and  unlikely  ones. 
Generally  speaking  we  want  products  with  boiling 
points  between  60°  O.  and  300°  C.  ;  they  need  not 
tie  pure,  but  it  is  necessary  to  know  what  their 
main  ingredient  is  ;  and  we  want  things  commer- 
cially available  in  some  quantity.  That  the 
possible  range  is  wide  will  be  indicated  by  the 
fact  that  such  diverse  things  as  oleic  acid,  ionone, 
mustard  oil,  tetraeldorethane,  wood  creosote, 
bromoform,  phenol"  monomethylaniline,  crude 
acetamide,  and  mesityl  oxide,  are  interesting  us. 
The  difjioulty  is  to  gel  what  is  available  and  we 
are  anxious  to  pay  for  small  samples  of,  say,  four 
ounces  of  available  substances,  which  might 
possibly  be  useful.  Will  firms  able  to  help  send 
things?  Anything  sent  will  be  tested  and  its 
insecticidal  value  determined  :  unless  there  is  any 
objection,  we  propose  to  publish  results  and 
obviously  we  cannot  test  and  report  on  proprietary 
insecticides.  We  would  welcome  visits  from 
chemists  or  directors  of  chemical  manufacturing 
companies,  and  would  gladly  show  them  what  is 
being  done.  /  think  enough  has  been  done  to 
justify  the  hope  that  we  will  find  the  ideal  preventer 
of  fly-breeding,  and  if  we  can  do  this  it  will  materi- 
ally help  the  war  and  be  valuable  hereafter  :  it 
would  assist  very  materially  if  we  could  get  the 
help  of  the  technical  knowledge  of  what  is  avail- 


able, which  can  only  be  got  if  technical  chemists 
and  producers  will  assist  us. 

Yours  very  truly,  N.  Maxwell-Lefuoy. 
Imperial  College  of   Science. 

South  Kensington.  S.W. 
T„  the  Editor  of  the 
Journal  of  the  Society  of  Chemical  Intm  strt. 


FLAVINE. 

Sir, 

With  reference  to  the  article  on  "  Flavine  and 
Brilliant  Green  :  new  and  powerful  antiseptics  " 
in  the  Journal  of  Feb.  loth,  it  is  rather  unfortunate 
that  such  a  partiality  for  the  name  "  Flavine  " 
exists.  There  were  already  two  substances  to 
which  this  had  been  applied.  Watt's  Dictionary 
indicates  that  Flavine  is  /3-diaminohenzophcuom-  ; 
in  the  colour  trade,  Flavine  is  understood  to  mean 
a  certain  grade  of  quercitron  bark  extract  (see 
Schultz  and  Julius'  Organic  Colouring  Matters). 
Now  we  have  the  name  applied  to  a  third  subst  ani  e. 
Yours  faithful] v,  R.  A.  PHILLIPS. 

114,  Clements  Road,  East' Ham,  E. 
To  the  Editor  of  [he 
Journal  of  the  Society  of  Chemical  Industry. 


Obituary. 

CYRIL  DOUGLAS  McOOURT. 

Second  Lieut.  Cyril  Douglas  McCourl  was 
born  in  1883  and  was  educated  al  St.  Charles' 

College.  North  Kensington,  and  at  the  City  and 
Guilds  of  London  Central  Technical  College, 
where,  after  gaining  bis  Diploma  in  Chemistry. 

he  served  for  a  brief  period  as  Private  Assistant 
to  Professor  Armstrong. 

In  I9CT.5  he  was  appointed  Chicl  Chemist  to 
the  .Morgan  Crucible  Company,  Ltd.,  which 
post  he  resigned  six  years  later  in  ordi 
collaborate  with  Professor  Bone  (then  of  the 
(Tniversitj  of  Leeds)  on  the  industrial  applica- 
tions of  ihe  new-  principle  of  incandescent 
surface  combustion,  w  Inch  collaboration  speedilj 
resulted  in  the  man}  important  inventions 
comprised  under  the  "  Bonecourf  "  system  of 
surface  combustion.  He  was  subsequently 
appointed  consulting  chemist  to  the  Morgan 
Crucible  Company,  Ltd.,  which  position  he  held 
up  to  the  date  of  his  deal  h. 

Shortly  after  the  outbreak  of  the  war  he 
abandoned  research  work  in  order  to  join  the 
Army.  Ife  laid  down  his  life  whilst  gallant  1} 
leading,  as  Bombing  Officer,  an  attack  made  in 
France  on  the  night  of  8th  October,  1916 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows : — 

English. — 6d.  each,  to  the  Comptroller  of  the  Patent  Office,    Southampton  Buildings,  Chancery  Lane,  London,  W.C. 

United  States. — 1«.  each,  to  the  Secretary  of  the  Society,  who  has  to  furnish  the  U.S.  Patent  Office  with  the  following  data:- 

PaU-nt  Dumber,  date,  name  of  patentee,  and  title  of  invention. 
French. — 1   fr.   05   c.  each,   as  follows:   Patents  dated    1902  to    1907    inclusive,   Belln  ct  Cle.,   58,   Rue   Fcrou  8.     Paris  (3c.) 

Patents  from  1908  to  date,  L'Imprimeric  Natlonale,  87,  Rue  Viellle  du  Temple,  Paris. 
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Chemical  engineering  equipment;    Recent  A 

la     in    .     II.     1).     Miles.      Amer.     Inst. 

< 'beiu     Km:..  Jan.,   1917.     J.  Ind.  Eng.  ( '< 

1917,  9,  ltil  —  Hid. 
Vai  i  i  m   drum  dryers  are   now  extensively  used. 
An  essential  feature  of  the  apparatus  is  that  the 


liquid  is  pumped  into  a  small  pan  immedi- 
ately below  the  drum,  so  that  the  latter  doefl 
not  dip  into  the  main  body  of  liquid; 
difficulties  due  to  agitation  and  foaming  of  the 
liquid  are  thus  avoided.  The  apparatus  may 
be  used  for  the  recovery  of  dry  sulphite  waste  Fred 
the  waste  liquors  of  paper  puip  mills.  An  atmOM 
pheric  drum  dryer  has  been  found  to  yield   g I 
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results  in  drying  concentrated  sodium  benzene- 
sulphonate  solution.  A  new  feature  in  a 
/3-naphthol  distilling  apparatus  is  the  condensing 
and  receiving  system,  the  vapours  being  drawn 
into  an  air-cooled  condenser  pipe,  which  leads  into 
a  steam-jacket eil  three-way  valve  connected  with 
two  receivers.  The  receivers  are  used  alternately, 
and  each  contains  a  steel  box  in  which  the 
/3-naphthol  solidifies.  A  direct-heated  shelf 
retort  is  made  for  use  in  the  manufacture  of 
sulphanilic  and  naphthionic  acids,  and  for  the 
recovery  of  high  boiling  solvents  from  waste  ;  it 
consists  of  a  chamber  provided  with  heating  ducts 
passing  from  one  side  through  an  opening  on  the 
opposite  side.  The  shelves  are  placed  between 
the  ducts,  and  the  retort  may  be  worked  at 
ordinary  pressure  or  under  reduced  pressure.  For 
the  recovery  of  nitric  acid  from  waste  nitrating 
acids,  an  apparatus  is  used  in  which  a  strong 
current  of  air  is  passed  through  the  waste  acid 
contained  in  the  retort  ;  the  hot  gases  from  the 
furnace  pass  through  double  U-pipes  in  the  retort 
(these  pipes  are  always  covered  by  the  liquid). 
The  vapours  leaving  the  retort  are  conducted  to 
condensers,  and  thence  to  a  washing  tower  where 
the  air  is  freed  from  nitric  acid  vapours.  In  this 
apparatus  there  is  no  formation  of  sediment,  during 
the  distillation. — W.  P.  S. 

Patents. 

Drying  and  treating  seivage  sludge,  copra,  and  other 

materials  in  bulk  ;    Apparatus  for .     R.  H. 

Annison,    London.       Eng.    Paf.    103,521,    Jan. 
28,  1911'..      (Ai.pl.  No.  1367  of  1910.) 

The  material  to  be  treated  falls  from  a  hopper  in 
the  top  of  a  casing  on  to  a  heated  tahle.  over  which 
it  is  moved  by  an  endless  conveyor  having  scraper 
plates  projecting  outwards.  The  scraper  plates 
may  be  notched  or  recessed  in  irregular  order  (c. 
mis  !  lie  material.  At  the  further  end  of  the  table 
the  material  falls  on  to  a  second  table,  over  which 
it  is  moved  by  another  scraper  conveyor,  and  then 
on  to  a  third  table  over  which  it  is  moved  by  the 
returning  portion  ot  the  conveyor,  the  scraper 
plates  projecting  on  both  sides  for  this  purpose. 
After  passing  over  another  pair  of  tables,  if  neces- 
sary, the  material  is  fed  through  valves  to  tubes, 
troughs,  or  channels  containing  spiral  conveyors. 
The  tubes  may  be  of  fireclay  or  the  like.  Hot 
air  is  blown  in  at  the  bottom  of  the  casing  through 
adjustable  louvres  or  shutters,  and  passes  up  in  a 
f.ig-zag  path  to  heat  the  tables.  (See  also  Eng. 
Pat.  12,670  of  1914  ;   this  J.,  1915,  732.)— W.F.P. 


Drying  :    Method  and  apparatus  for  .     J.   J. 

Kruger,  Copenhagen.     Eng.  Pat.  103,621,  Sept. 
Hi,  1916.     (Appl.  No.  13,163  of  1916.) 

The  substance  to  be  dried  is  surrounded  by 
hygroscopic  material  and  placed  in  a  perforated 
casing  of  approximately  the  same  shape  as  the 
substance  to  be  dried.  The  perforated  casing  is 
surrounded  by  an  outer  shell,  and  a  heating  medium 
passed  through  the  space  between  the  casing  and 
the  shell  causes  the  evaporation  of  the  moisture 
absorbed  by  the  hygroscopic  material  from  the 
substance  to  be  dried  without  damaging  the 
latter.— W.  H.  C. 

Drying  apparatus.  E.  E.  Siler,  Assignor  to  The 
Universal  Drying  Machine  Co.,  Chicago.  111.  U.S. 
Pat.  1,213.962,  Jan.  30,  1917.  Date  of  appl.. 
Feb.  15,   1915. 

The  material  to  be  dried  is  moved  over  a  slightly 
inclined  drying  bed  by  a  conveyor  carrying  rotary 
agitators.  The  drying  bed  consists  of  two  super- 
posed members,  the  lower  perforated  and  the 
upper  having  a  series  of  inclined  openings  regis- 
tering with  the  lower  perforations  and  all  pointing 


in  one  direction.  The  material  is  conveyed  over 
the  bed  in  this  direction,  and  air  passes  upward 
through  the  bed.  The  apparatus  is  contained  in 
a  casing  from  which  the  moist  air  is  withdrawn 
at  the  top.— W.  F.  F. 

Annealing  furnaces  heated  by  gaseous  fuel.  Alldays 
and  Onions  Pneumatic  Engineering  Co.,  Ltd., 
and  P.  W.  Alldays,  Birmingham.  Eng.  Pat. 
103,593,  May  18,  1910.  (Appl.  No.  7117  of 
1916.) 

In  an  annealing  furnace  having  a  floor  of  great 
strength,  the  burners  are  arranged  on  either  side 
of  the  furnace  chamber,  and  the  waste  gases  escape 
through  flues  arranged  on  the  sides  of  the  hearth 
below  the  floor  level.  The  liquid  or  gaseous  fuel 
and  the  air  are  pre-heated  by  being  passed  through 
pipes  located  in  the  waste-gas  flues. — W.  H.  C. 

Liquid-treating  apparatus.  A.  Jensen,  San  Fran- 
cisco, Cal.  U.S.  Pat.  1,213,879,  Jan.  30,  1917. 
Date  of  appl.,  Aug.  10,  1915. 

A  number  of  helical  tubes  forming  an  agitator 
are  mounted  concentrically  on  a  hollow,  rotating, 
horizontal  shaft  to  which  one  of  the  tubes  is  con- 
nected, the  others  being  connected  to  separate 
conduits.within  the  shaft.  The  shaft  is  journalled 
in  the  opposite  walls  of  a  casing,  and  treating 
liquids  may  be  passed  independently  through  the 
helical  tubes  in  either  direction.  Air  is  exhausted 
from  the  casing. — W.  F.  F. 

Vaporising  or  concentrating  liquids,  solutions, 
emulsions,    suspensions,     and    like    substances ; 

Method     of    .     G.     A.     Krause,     Munich, 

Germany.     U.S.  Pat.  1,213,887,  Jan.  30,  1917. 
Date  of  appl.,  Nov.  29,  1910. 

Tice  finely  divided  substance  is  injected  upwards 
into  a  vertical  cylindrical  chamber  from  a  nozzle. 
A  heated  gaseous  drying  medium  is  injected 
tangentially  at  the  bottom  of  the  chamber  so  as 
to  pass  upwards  to  the  outlet  in  a  spiral  path  of 
uniform  diameter  around  the  jet  of  substance  to 
be    desiccated. — W.  F.  F. 

Filter     mediums ;      Method     and     apparatus    for 

cleansing  .     A.  L.  Genter,  Salt  Lake  City, 

Utah.     U.S.     Pat.     1,214,152,    Jan.     30,     1917. 
Date  of  appl.,  Nov.  5,  1915. 

To  facilitate  the  cleansing  and  improve  the  filtering 
capacity  of  a  filter  medium  having  flexible  sides, 
a  rapid  succession  of  impulses  is  imparted  to  the 
opposite  sides  of  the  filter  medium  by  directing 
a  current  of  the  liquid  to  be  filtered  to  one  side 
and  of  cleansing  medium  to  the  other. — W.  H.  C. 

Pressure-filter.  W.  M.  Jewell,  Assignor  to  Jewell 
Engineering  Co.,  Chicago,  111.  U.S.  Pat. 
1,2 14, 107.  Jan.30, 1917.  Dateof  appl.,  Junel5,1914. 

Pipes  embedded  in  the  gravel  below  the  fine 
mateiial  forming  the  filter  bed,  are  provided  with 
strainer  heads  extending  downwards,  through 
which  water  is  discharged  downwards  and  later- 
ally, in  jets,  to  wash  the  filter  bed. — W.  H.  0. 


Colloids  ;   Manufacturing 


.  W.  M.  Grosvenor, 
Ridgewood,  N.J.,  and  L.  A.  Beecher,  Newton- 
ville,  Mass.  U.S.  Pat.  1,214,299,  Jan.  30,  1917. 
Dale  of  appl.,  Oct.  7,  1913.  Renewed  June  30, 
1915. 

To  preserve  the  submicroscopic  structure  of  the 
colloid  so  that  the  substantially  dry  colloid  iw 
capable  of  apid  hydration  and  dehydration  and  of 
rapidly  adsorbing"  dyes,  the  colloid  is  first  super- 
hvdrated  and  then  dehvdrated  in  gradual  stages. 

— W.  H.  C. 
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[Hatch  SI,  mi; 


Duat-separalor.  M.  K.  Williams,  Vssignor  (o 
Williams  Patent  Crusher  and  Pulverizer  Co., 
St.  Louis,  Mo.  C.N.  l'at.  1,214,240,  Jan.  30, 
1017.     Pate  of  appl..  Feb.  :;.  miii. 


I  ii  3T-LADEN    air 

enters  l>y  the 
pipe,  I .  through 
I  he  enlarged  per 
I  ion, :;.  pm\  ided 
with  a  spiral 
diaphragm,  7, 
which  imparts  a 
ivhirling  motion 
to  the  current 
into  the  chant- 
bei .  5.  H  is  i  hen 
deflected  down- 
wards by  the 
baffle,  8,  over 
the  spreader- 
plate,   I. 

-w.  n.  c. 


Gases;  Separation  oj  m.     [Prepi 

lion  of  hydrogen   from   water  gas.]     I!.  Wussow, 
Charlottenburg.   Ger.  Pat.  205,463,  \  pi-.  LS,  1013. 

'I'm:  separation  of  tie-  different    compi nts  of  a 

gas  mixture  is  brought  about  by  leading  tin-  gas 
over  tlie  surface  of  permeable  oi  absorbing  media. 
These  media  may  In-  either  solid  or  liquid,  and 
different  forms  may  lie  used  simultaneously  to 
separate  tie-  different  constituents  of  a  complex 
mixture  :  moving  permeable  surfaces  may  be  used 
to  accelerate  the  diffusion.  The  diffused  gas  may 
l>e  removed  from  t  lie  farther  side  of  t  be  diaphragm 
by  maintaining  a  low  pressure  or  by  circulating  an 
indifferent  gas.  such  as  steam,  ammonia.  o 
carbon  dioxide,  which  afterwards  can  lie  easily 
removed  by  solution  oi  condensation.  Diffusion 
may  also  take  place  through  several  media  in 
succession,  each  of  which  causes  a  paitial  separa- 
tion. As  an  example  of  the  process,  using  a  layer 
of  water  as  permeable  medium,  at  0  ('.  this  would 
absorb  85-2  times  as  much  carbon  dioxide  as 
hydrogen,  and  at  20  •'.  10  times  as  much.  A 
plant  has  been  devised  on  this  principle  for  the 
manufacture  of  hydrogen  from  water-gas.  It  is 
claimed  that  with  water-gas  at  .'!•(>  l'f.  pe;  cb. 
metre  (0-0 Id.  per  cb.  ft.),  a  product  containing 
'.!!)",,  II 2  ran  be  piepared  at  a  cost  of  HI  Pf.  per 
cb.  metre  (002.1.  per  cubic  foot). — .1.  X.  P. 

Gaseous  mixtures;    Separation   o)   the  constituents 

of   .     ((.    Claude.     Assignor    to    Soc.    I' Air 

Liquide  (Soc.  Smon.  pour  PEtude  et  I 'Exploit, 
des  Proc.  G.Claude),  Paris.  U.S.  Pat.  1,212,455, 
•Ian.    18,    1917.      Date  of  appl.,    .May   23,    1914. 

See    I'i.    Pats.    IT.'.u'.iT    and     iT."..::ir,   of    1914: 
this  .1..  1916,  31. 

Gases;    Purification  of  <■.  (laud..  Assignor 

to  Soc.  I'  \ii-  Liquide  [Soi  ,  Vnon.  pom-  I'Etude 
•  •t  1'Exploit.  des  Proc.  G.  Claude).  Paris.  I  .S. 
Pat.  1,212,450,  Jan.  16,  1917,  Date  of  appl., 
June  20,  1914. 

Sbe  IV.  Pat.  171,162  ..i  1913  ;  this  J„  1916,  163. 
Sodium  hydroxide  or  other  suitable  Bubstani  e  uaj 
I"-  used  in  pit I  lime. 


Fluid-cooling  apparatus.  <■.  II.  Walker,  \\  on  ester, 
Assignor  to  Seenan  and  Froude,  Ltd.,  Man- 
chester,    r.s.    l'at.    1,213,042,   Jan.    16,    1917. 

Hale  of  appl.,  Jan.  11,  1916. 

See  Eng.  Pat.  2  1 1 1  of  1915;    this  J.,  1916,  294. 

Separating  solids  from  liquids  :   Apparatus  for . 

W.    Russell.    London.  Assignor  to  The    Don    <  0., 

Denver,  Colo.  U.S.  Pat.  1,214,593,  Feb.  6, 
1917.     Date-  of  appl.,  Oct.  27.  1916. 

See  Eng.  Pat.  11,666  of  1915;    this  J.,  1916,953. 

Raising  or  forrimi  lii/iiiil  :    Mrllnul  ni  .      11.    \. 

Humphrey.  London.  Assignor  to  Humphrey  <;.i~ 
Pump  Co.  U.S.  Pats.  |  \i  1,214,791  and  (hi 
1.211.7'.I2.  Feb.  ti,  1!H7.  Hate  of  appl.,  Juh  22. 
1911,     (a)  Renewed  June  27,  1.916. 

See  Vr.  Pat.  128,296  of  1911  ;   this  J..  1911,  1  I  18. 
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Coke-oven  ;   Occurrences  in  tin  during  carbon- 

isation.    D.      V.      Soiling  worth.     Coke  -  Oven- 
Managers'    issoc,  Gas  J.,   I!H7.  137.  1H7      L98. 

The  author  refers  to  the  researches  ol  Lomaxj 
\itken.  Bedson,  and  Wheeler,  which  indicate  that 
coal  is  composed  of  two  deli  nit,- 1  ypes  of  subst  anceoi 
one  easily  breaking  up  at  low  temperatures, 
yielding  paraffins,  the  other  requiring  a  higher 
temperature  yielding  principally  hydrogen.  The 
former,  or  resinous,  portion  produces  the  caking 
or  fusing  properties,  and  is  easily  oxidised  lo 
exposure  to  air  until  it  no  longer  produces  ■ 
coherent  coke,     .lust   at  the  time  when  the  heat 

of  tl ven  I. r.-ak-  down  the  stability  of  the  coke. 

several  important  factors  come  into  plaj  and 
influence  the  character  and  amounts  of  the  pro 
duds  formed,  if  the  moisture  content  i-  abnor- 
mal, the  j  ield  of  all  products  is  diminished,  whilsl 
coal  containing  much  iron  will  give  far  less  am 
nionia  than  one  free  from  iron  j  the  presence  of 
lime  has  the  reverse  effect.  \11  iron  pyrites 
should  be  scrupulously  removed  from  the  coal. 
The  nature  of  the  substances  produced   is  largely 

dependent  on  the  temperature.  The  valuable 
products  obtained  at  different  temperatures  should 

be  withdrawn  from  the  oven  as  soon  as  possible. 
Moisture  in  the  coal  plays  a  great  part  in  modi- 
fying tin-  reactions  and  preventing  the  destruction 
of  gases  first  formed.  In  the  absence  of  the 
protective  action  of  steam,  it  has  been  frequently 
demonstrated  that  with  high  temperatures  much 
of  the  ammonia  i-  decomposed  i"  cyanogen,  and 
with    very   high   temperatures   to   free    nitrogen. 

Coal  should  be  used  in  as  fresh  a  condition  as 
possible,  storage  bunkers  bring  designed  with  this 
end  in  view,  avoiding  pockets  in  which  appreciable 
quantities  of  slack  may  remain  undisturbed.  A 
minimum  amount    of  sulphur  and  shale  should  In- 

ensured  by  careful  attention  at  the  picking  belt! 

and  washer,  the  moisture  in  the  alack  being  brought 
as  near  9%  a--  possible,  intensity  of  heating 
should  be  controlled,  and  ovens  should  In-  raised 
or  lowered  in  temperature  en  masse  and  not  indi- 
vidually. It  i-.  a  better  plan  to  raise  or  lower  the 
gas  pressure  rather  than  adjust  the  gas-cocks, 
whilst  the  lowest  damper  consistent  with  a  cleat 

atmosphere  in  the  flues  should  be  aii I  at .     Ovens 

should  be  well  filled  with  level  charges  ami  dis- 
charged  in   regular  order.      The  spec-d   of   removal 

ol    products  from  the  oven  should  be  controlled 

bj  ensuring  a  regular  cooling  oi  the  gases,  keeping 
the  ascension  pipes  and  main-  quite  clear,  using 
main  governors,  levelling  the  slack,  and  regit* 
latins  the  vacuum  in  the  mains  so  as  to  leave  m^1 
the  slightest    pressure  on  the  oven  when  at   the 
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maximum  output.  The  use  of  a  properly 
installed  gas  meter  in  conjunction  with  a  recording 
calorimeter     is     advocated. — J.  E.  C. 

Distillation  process  in  the  vertical  [gas]  retort. 
J.  N.  E.  Teune  and  P.  J.  Kummel.  Het  Gas. 
Gas  J..  1917,  137,  248—249,  341—342. 

observations  are  recorded  on  the  working  of 
intermittent  vertical  retorts  which  had  been  in 
use  for  two  and  a  half  years  at  the  South  Gas 
Works,  Amsterdam.  The  object  was  to  study  the 
course  of  the  carbonisation  process  over  the  whole 
twelve-hour  period,  during  the  last  two  of  which 
steam  is  normally  blown  through  the  charge.  The 
quantity  and  quality  of  the  gas  made  during  each 
hourly  period  was  determined,  and  also  the  tem- 
perature in  the  charge  at  two  points,  one  near  the 
top  and  the  other  45  in.  above  the  bottom.  The 
same  coal  (Graf  Bismarck)  was  used  in  all  cases. 
The  average  gross  calorific  value  of  the  gas  was 
558  B.T.TT.  per  cb.  ft.,  and  the  yield  of  ammonia 
0-301%  of  the  coal  or  26-2  lb.  of  ammonium 
sulphate  per  ton.  The  make  of  gas  was  13,090 
cb.  ft.  per  ton.  On  modifying  the  process  by 
steaming  the  charge  at  a  lower  pressure  but  for 
a  longer  tune — from  the  end  of  the  fifth  to  the 
end  of  the  eleventh  hour — the  make  of  gas  was 
slightly  raised  (13,880  cb.  ft.),  while  the  average 
gross  calorific  value  remained  practically  the  same 
(554  B.T.U.  per  cb.  ft.).  The  ammonia  yield  rose 
to  0-3607%  of  the  coal  or  31-4  lb.  of  ammonium 
sulphate  pel  ton.  By  inserting  a  pipe  from  below 
into  the  charge,  it  was  possible  to  examine  the 
quality  and  condition  of  the  gas  at  various  points 
in  the  core  during  distillation.  It  was  concluded 
that  carbonisation  occurs  from  the  wall  of  the 
retort  inwards,  and  that  the  gas  ascends  in  the 
main  along  the  wall.  Only  at  the  beginning  of  a 
period  does  a  portion  of  the  gas  evolved  pass  up- 
wards through  the  core.  Afterwards  this  is 
arrested  by  the  deposition  of  tarry  matter  which 
chokes  the  passages  through  the  coal  until  the 
later  stages. — H.  J.  H. 


Benzol    recovery   from    coal-gas;    Physico-chemical 

considerations  on .     T.  P.  E.  Bhead.     Mid 

land  Jun.  Gas  Assoc,  Jan.  25,   1917.       Gas  J., 
1917,  137.  207—211. 

The  author  deals  with  the  effect  of  viscosity, 
temperature,  and  composition  on  the  efficiency  of 
creosote  as  a  washing  medium  for  extracting  benzol 
from  coal  gas.  In  the  case  of  washable  products 
of  coal  gas  dissolved  in  creosote,  each  dissolved 
body  exerts  a  fraction  of  its  own  maximum 
vapour  pressure  equivalent  to  the  percentage  in 
which  it  occurs  in  the  creosote.  From  a  series  of 
vapour  pressure  curves  given,  the  percentage  of 
these  constituents  which  the  gas  could  carry  if 
saturated  may  be  ascertained.  From  further  data 
the  author  deduces  the  fact  that  creosote  can 
remove  the  toluene  from  3-55  times  the  quantity 
of  gas  which  saturates  it  with  respect  to  benzene, 
and  solvent  naphtha  from  10-7  times  the  same 
amount.  The  effect  of  temperature  on  the  rate 
.  of  solution,  using  100  and  50  galls,  of  creosote  per 
ton  of  coal  respectively,  is  shown  in  a  series  of 
curves.  A  suitable  wash  oil  for  benzol  extraction 
should  not  give  oft  any  large  proportion  of  light 
oils  when  steam  distilled,  must  take  up  heat 
quickly  and  cool  quickly,  must  flow  or  spray 
readily  at  the  washing  temperature,  must  not 
emulsify  with  water,  and  must  not  give  up  naph- 
thalene to  the  gas.  The  influence  on  viscosity  of 
various  factors  is  indicated  by  curves,  showing 
effect  of  temperature,  naphthalene  content,  dis- 
1  illation  tests,  etc.,  and  the  author  sums  up  his 
observations  in  the  following  conclusions  : — (1) 
Efficiency  of  washing  is  improved  by  using  a  cold 
oil.      (2)  The    lighter    oils    in    creosote    help    the 


washing  process  by  lessening  the  viscosity,  but 
are  readily  distilled  out  by  steam  and  contaminate 
the  benzol.  (3)  Naphthalene  tends  to  lower  the 
viscosity  but  under  certain  conditions  may  pass 
into  the  gas.  (4)  Creosote  fractions  boding  above 
300  C.  greatly  increase  the  viscosity.  (5)  A  good 
creosote  should  be  as  fluid  as  possible  at  10°  to 
15°  C.,  give  little  ofl  distillate  when  steam  distilled, 
and  contain  a  minimum  amount  of  naphthalene. 
(6)  Much  improved  cooling  is  obtained  by  using  a 
creosote  of  which  the  viscosity  rises  very  little 
when  cooled  to  10°  to  15°  C,  and  the  benzolised 
oil  is  more  readdy  heated.  (7)  Efficiency  of 
washing  is  improved  by  increasing  the  intimacy 
of  contact  between  od  and  gas.  Washers  on  the 
spraying  or  atomising  principle  appear  to  offer 
the  best  field  for  development  in  this  direction. 

■  (8)  Specific  gravity  is  no  criterion  as  to  whether  a 
mixture  of  blast-furnace  and  coal-tar  creosote  is 
"spent"  or  not,  viscosity  being  the  best  test. 
(9)  Sufficient  creosote  should  be  in  circulation  to 

i  prevent  the  removal  of  light  oils  leaving  a  creosote 
of  high  viscosity. — J.  E.  C. 

Oil-washing  for  [recovery  of]  benzene  and  toluene 
[from  coal  gas].  W.  G.  Adam.  Gas  J.,  1917, 
137,  343—344. 

The  oil-washing  of  town  gas  by  the  Gas  Light 
and  Coke  Co.,  London,  was  commenced  in  1913. 
and  its  relent  ion  as  a  permanent  feature  of  gas 
manufacture  is  favoured,  in  the  interest  of  the 
maker  and  consumer  of  gas  and  of  the  conservation 
of  national  resouices.  While  the  benzol  present 
in  town  gas  furnishes  about  50  %  of  the  illuminating 
power,  it  supplies  only  about  5  %  of  the  calorific 
'  power,  and  the  former  is  no  longer  regarded  as  of 
prime  importance.  1000  cb.  ft.  of  gas  sold  at 
;  2s.  (id.  contains  the  vapours  from  about  2  gallons 
|  of  benzol,  having  a  sale  value  of  about  2  shillings 
as  a  liquid  fuel.  The  author  holds  that  it  should 
be  sold  as  such,  and  any  enrichment  of  the  town  gas 
stripped  of  benzol,  when  necessaiy,  should  be  made 
by  oil  gas  from  cheap  gas  oil.  Of  the  sulphiu 
compounds  left  in  the  gas  after  oxide  purification, 
od  washing  removed  a  considerable  proportion, 
leaving  about  20  grains  per  100  cb.  ft.  The 
naphthalene  content  could  also  be  reduced  to  about 
4  grains  per  100  cb.  ft.,  at  which  no  distribution 
troubles  were  experienced.  A  "  green  oil  "  with 
sp.  gr.  1-098,  and  yielding  80%  of  distillate  up  to 
371°  C,  is  recommended  as  wash  oU.  By  using 
it,  *'  strong  "  benzols  could  be  produced,  requiring 
a  smaller  quantity  of  sulphuric  acid  and  soda  than 
usual  in  the  washing  process.  The  following 
method  of  testing  the  benzol  is  recommended  : — 
loon  c.c.  of  the  sample  is  distdled  up  to  175°  C, 
a  fractionating  column  being  used.  The  residue 
is  creosote.  After  washes  with  alcoholic  caustic 
soda,  strong  sulphuric  acid,  and  water,  the  dis- 
tillate is  dried  over  calcium  chloride  and  refrac- 
tionated  at  the  rate  of  1  drop  per  second,  an 
8-bulb  Young  and  Thomas  column  being  used. 
Fractions  are  collected,  (a)  up  to  85°  C,  (b)  S5°- 
105°,  (c)  105°— 115°,  (d)  115°— 165°  C.  The 
specific  gravities  of  fractions  a,  b,  and  c,  when 
paraffins  are  absent,  are  0-883,  0-878,  and  0S6S 
respectively.  If  lower,  a  correction  for  paraffins 
can  be  applied  according  to  the  differences  observed. 
The  quantity  of  benzene  may  be  taken  as  a  +  lb. 
toluene  as  Jb-fc,  and  solvent  naphtha  as  equal 
to  d.— H.  J.  H. 

Calorific  poicer  of  gas ;    Measurement   oj    [he 


Official  method'  used  bit   the   Paris   Municipality. 

L.  Girard  and   P.  Lauriol.      Gas  J.,    1917,   137. 

202—206. 
A  full  description  of  the  apparatus,  methods,  and 
calculations    adopted    by    the    Sen  ices    Generaux 
d'Eclairage  of  Paris  for  the   calonmetrie   testing 
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of  town  gas  is  given, 
are  used  : — 


The  two  following  formula? 


C=P(Ts-Te)  and  C -5^1-frMp, 

in  which  C,  and  C  are  the  gross  and  net  calorific 
values  respectively,  V  is  the  volume  of  gas  (in 
cubic  metres)  burnt  in  tost.  I'  is  the  weight  of 
water  (in  kilos.)  passing;  through  the  calorimeter 
during  the  test,  Te  and  Ts  (in  degrees  0.)  are  the 
temperatures  of  water  al  the  inlet  and  outlet  of 
the  calorimeter,  and  p  is  the  quantity  of  watei 
(in  grins.)  condensed  during  passage  of  120  litres 
of  gas.  The  figures  are  corrected  for  moisture  in 
the  gas  and  foi  error  in  the  meter.  Special 
precautions  are  taken  to  ensure  the  sample  of  gas 
being  taken  from  a  large  volume  of  gas  in  the 
main,  to  keep  the  water  used  at  the  temperature 
of  t lie  town  supply,  and  to  keep  the  temperatuie 
of  the  testing  room  constant  during  the  test.  A 
typical  Bcnemile  of  a  test  with  all  the  necessary 
corrections  is  given,  and  also  of  tests  for  checking 
the  meter  and  t  hormometers. — J.  E.  C. 

Mineral   lubricating   oils;    Apparatus   and   method 

for    lestinq    the    emulsificaiion    of .     P.    H. 

Conradson.     Amer.   Soe.   for  Testing   .Materials. 

June,     1910.     .T.    Ind.    Eng.    Chem.,    1917,    9, 

166 — 167. 
To  determine  the  emulsifi cation  and  demulsiflca- 
tion  values  of  lubricating  oils  (see  Philip,  this  J., 
1915,  697)  20  c.C  of  water  and  100  c.c.  of  the  oil 
to  be  teste.!  a  e  pla.  ed  in  a  2;">0  c.c.  cylinder  having 
an  internal  diameter  of  about  1 ,7..  in.  Steam  ai 
ordinary  pressure  is  passed  into  t  lie  mixture 
through  a  tube  reaching  to  the  bottom  of  the 
cylinder,  and  the  churning  with  steam  is  continued 
for  15  mins.  after  the  temperature  of  the  mixture 
has  reached  200  F.  (93'  C.)  or  when  steam  as 
such  escapes  from  the  cylinder.  The  cylinder  i 
then  immersed  fur  1  hour  in  water  at  K50°  F. 
(54°C.)  and  its  contents  are  examined  for  the 
following  :  (1)  The  volume  of  separated  clear  or 
turbid  water;  (2)  the  volume  of  separated  emul- 
sified layer  (an  indication  of  the  emulsion-forming 
property  of  the  oil)  ;  (:i)  the  volume  of  clear 
separated  oil  (percentage  of  demulsification) ;  (4) 
the  percentage  of  moisture  in  the  separated  oil  : 
this  quantity  should  be  deducted  from  the_de- 
mulaincation  value. — W.  P.  S. 

Possible  partial  substitution  of  nitre  coke  for 
sulphuric  acid  in  the  manufacture  of  sulphate  ol 
ammonia.     Parrish.     See  VII. 

Blackdampin  mines.  Burrell  and  others.  .SVeXIXB. 


P  \TI  NTS. 


Gas  cooler  and  washer.    J.  E.  Christopher,  Wigan. 
Eng.  Pat.   103,561,  -Mar.  27.   1916.     (Appl.  No. 

I  1ST  of  1916.) 
A  coMlii.vi'.i)  gas  cooler  and  washer  consists  of  a 
group  of  washing  units,  each  unit  consisting  of  a 
pair  of  concentric  tubes,  B  and  F.     The  inner  tube, 


RocheUe,    N.Y. 
1917.      Date  of 


Coke-oven.  L.  Wilputte,  New 
is.  Pat.  1,213,988,  Jan.  30, 
appl..  June  19,   1916. 

A  COKE-OVEN  structure  is  formed  with  vertical 
heating  Hues  communicating  with  a  horizontal 
passage  at  their  upper  ends,  the  openings  in  whi<  li 
are  regulated  bj  pans  of  hinged  dampers  which 
may  sw  ing  into  posit  ion  so  as  to  meet  edge  to  edge. 
The  edges  of  bhe  dampers  are  provided  with 
registering  notches  to  form  a  communicating 
passage  when  in  closed  position. —  \Y.  I".  I'. 

Generators  fur  suction  gas  and  the  like;    Shells  of 

.    A.  H.  Bellamy  and  ('.  .lames.  Grantham. 

Eng.  Pat.  103,529,  Feb.  2,  1916.  (Appl.  No. 
15T6  of  1916.) 
Tin:  lower  parts  of  the  shells  or  casings  of  the 
different  elements  in  plant  for  manufacture  of 
suction  i_ras  .in.!  I  he  like,  arc  const  ructed  of  an  o 
sasfng  and  an  inner  metallic  lining  of  somewhat 
less  dimensions.  The  space  between  the  two  if 
filled   with  cement  or  the  like. — J.  K.  0. 


I!,  is  supplied  with  cooling  liquid,  which  passes 
through  apertures,  E,  and  serves  as  washing 
medium  in  the  concentric  space.  The  outer  sur- 
fs c  ot  these  units  is  also  sprayed  with  the  liquid 
to  iir  r.ase  the  area  of  cooling  surface.  The  --'as 
is  subdivided  into  thin  films  in  the  concentric 
spaces,  which  are  arranged  so  that  their  total 
area  approximates  to  the  area  of  the  gas  inlet,   D. 

—J.  E.O. 

Aromatic    bodies    and    gas;      Process    for    the    pro- 

duction    of from    petroleum    nils.       F,    \V. 

Mann  and  M.  L.  Chapped,  Berkeley,  Cal., 
Assignors  to  Standard  Oil  Co.,  Richmond.  Cal. 

I'.s.    Pat.    1,214,204,    .Ian.   30.    1917.     Date  of 

appl.,  Feb.  3,   1916. 
Petroleum  oils  containing  oils  of  the  carbocyclic 

series  are  dehydrogenated  under  a  pressure  of 
1  to  4  in.  of  mercury  below  atmospheric  and  at 
temperatures  of  600°*— 750°  ('..  in  the  presence  of 
r.OO  sun  cb.  ft.  of  air  for  each  15 — 20  galls. 
of  oil  and  also  a  contact  substance  such  as  the 
lower  oxide  of  nickel.      \Y.  F.  P. 

Conveying  charges  of  material  from  onr  level  to 
another.  [Transferring  coke  from  gas  retorts  to 
uns  producers.]  A.  K.  White.  London.  From 
Riter-Conley  Manufacturing  Co.,  Leetsdale,  Pa.. 
i  ,S,  \.  Eng.  Pal.  103,697,  Feb.  9,  1916. 
(Appl.  No.  1928  of  1916.) 

Pulverised  fuel;  System  for  feeding-  ■  V.  Z. 
.  i  list  i.  Albany,  N.Y..  Assignor  to  Locomotive 
Pulverized  Fuel  Co.  U.S.  Pat.  1.214.753.  Feb.  6, 
1917.       Hate    of   appl.,    Oct.    4,    191S, 

See  Eng.  Pat.  13,007  of  1915  ;   this  J.,  1917,  200. 

Producer  or  other  gas  :   Process  for  the  treatment  and 

recovery  of  tor  and  ammonia  liquor  from . 

Q.  Moore,  Glasgow.  0.8.  Pat.  1,215,300,  Feb.  6, 
1917.     Date  of  appl..  Jan.  26,  1915. 

Ski:   Kng.   Pat.  2650  of   1914:    this  J.,   1915,    131. 
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Petroleum  and  other  liquids  ;  Process  and  apparatus 

for  distillation  and  fractionation  of .    H.  L. 

Burleson,  San  Francisco,  and  P.  W.  Prutzman. 
Santa  Maria,  Cal.,  U.S.A.  Eng.  Pat.  103,710, 
Feb.  18,  1916.     (Appl.  No.  2455  of  1916.) 

See  U.S.  Pat.  1,180,237  of  1910  ;  this  J.,  1916,  626. 

Motor  fuel ;    Production  of suitable  for  use  in 

high  speed  internal  combustion  engines.  V\".  A. 
Hall,  London.  Eng.  Pat.  103,720,  Mar.  4,  1910. 
(Appl.  No.  3302  of  1916.) 

See  Fr.  Pat.  481,066  of  1916  ;    this  J.,  1917,  127. 

Separation  of  gases  by  diffusion.  [Preparation  of 
hydrogen  from  water-gas.]  Ger.  Pat.  295,463. 
■See  I. 


IIb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Patent. 

Centrifugal  separator  [for  removing  tar  and  oils 
from  wood  distillation  vapours].  E.  H.  French, 
Smethport,  Pa.  U.S.  Pat.  1,212,473,  Jan.  16, 
1917.     Date  of  appl.,  Nov.  2,  1910. 

See  Ger.  Pat.  294,333  of  1911  ;   this  J.,  1912,  914. 


HI.— TAR  AND  TAR  PRODUCTS. 

Wood-tar  pitches  ;  The  free  carbon  of .     H.  K, 

Benson  and  L.  L.  Davis.     J.  Ind.  Eng.  Chem., 
1917,  9,  141. 

Acetone  is  suggested  as  a  solvent  in  the  determin- 
ation of  free  carbon  in  wood-tar  pitches  ;  carbon 
bisulphide  is  unsuitable  for  the  purpose.  In  the 
following  table  are  given  the  solubilities  of  diffe'  ent 
bitumens  in  acetone  and  carbon  bisulphide 
respectively  ;  in  each  case,  the  residue  insoluble  in 
one  solvent  was  again  extracted  with  the  other 
solvent : — 


Insoluble  in  carbon 

Insoluble  in  acetone. 

bisulphide. 

Residue 

Residue 

insoluble  in 

insoluble  in 

carbon 

acetone. 

bisulphide. 

% 

% 

% 

% 

Douglas  fir  pitch 

S7-7 

59-7 

57-7 

57-8 

„        ,,       ,, 

62-5 

30-1 

31-6 

31-1 

,, 

93-1 

35-3 

34-6 

34-4 

60-2 

22-0 

21-5 

21-3 

Hard  wood  pitch 

18-7 

3-1 

2-9 

2-7 

59-9 

18-0 

17-5 

17-4 

Coal  tar  pitch  . . 

27-4 

27-4 

57-5 

271 

M         M 

18-4 

18-0 

35-3 

18-5 

,,         , 

22-7 

22-6 

37-1 

22-3 

17-4 

17-1 

3S-0 

16-9 

Petroleum  asphalt 

4-1 

4-0 

27-1 

3-9 

Frinldad  asphalt 

42-6 

42-1 

69-0 

41-8 

Coal-tai  pitches  may  be  classed  with  the  native 
and  manufactured  asphalts  as  regards  the  deter- 
mination of  free  carbon. — W.  P.  S. 

Phenols;  Identification  of .  Studies  in  iden- 
tification. II.  E.  E.  Reid.  J.  Amer.  Chem. 
Soc,  1917,  39.  304—309. 

P-Nitrobenzyl  bromide  reacts  readily  and  quanti- 
tatively with  alkali  phenoxides,  with  the  formation 
of  stable  nitrobenzyl  ethers,  which  are  readily 
purified  by  crystallisation  from  dilute  alcohol  and 
are  suitable  derivatives  for  the  identification  of 
phenols.  The  reaction  is  carried  out  by  boiling  in 
95  %  alcoholic  solution  on  the  water-bath  for  one  hour 


a  molecular  proportion  of  p-nitrobenzyl  bromide 
with  an  excess  of  phenol  and  a  molecule  of  sodium 
hydroxide.  Water  is  then  added  to  dissolve  the 
sodium  bromide,  and  the  ether  crystallises  out  on 
cooling.  For  the  p-nitrobenzyl  etheis  of  the 
following  phenols  the  melting  points  aie  as  given  : 
Phenol,  91°  C.  ;  o-ciesol,  S9-7°  C.  ;  m-cresol,  51°  C  ; 
p-cresol,  88°  C.  ;  thymol,  85-5°  C.  ;  eugenol,  53-6°  C; 
and  vanillin,  124-5°  C— G.  F.  M. 

Sulphonic   acid   groups    in   aminosulphonic   acids ; 

Displacement    of by    halogen    atoms.     J.    J. 

Sud!>orough    and    J.    V.    Lakhumalani.     Chem. 
Soc.  Trans.,  1917,  111,  41—50. 

Sulphonic  acid  groups  in  the  ortho-  or  para- 
positions  but  not  in  the  meta-position  to  an  amino- 
group  are  quantitatively  displaced  by  halogen 
elements  when  these  are  presented  to  the  substance 
in  aqueous  solution  in  the  case  of  bromine,  in 
glacial  acetic  acid  with  chlorine,  or  as  iodine  mono- 
chloride.  Thus  2.6-dibiomosulph:nilie  acid  gave 
with  bromine,  sulphuric  acid  and  s-tribromoaniline, 
and  a  similar  result  was  obtained  with  4.6-di- 
bromoaniline-2-sulphonic  acid.  Iodine  mono- 
chloride  gave  with  these  acids  2.6-dibromo-4- 
iodoaniline,  and  2.4-dibromo-6-iodoiniline  respec- 
tively. Chlorine  gave  a  mixture  of  chlorodi- 
bromoanilines  and  tribromoanilines.  Experiments 
with  aniline-o-sidphonic  acid  and  aniline-p- 
sulphonic  acid  indicated  that  the  p-sulphonic  group 
is  the  more  readily  replaced.  The  eaiboxyl  group 
in  the  o-  and  7>positions  to  an  amino-group  was 
also  replaceable,  though  with  greater  difficulty,  by 
bromine,  but  chlorine  and  iodine  either  failed 
entirely  to  effect  displacement  or  gave  only  small 
yields  of  the  halogen  derivative. — G.  F.  M. 

Recent  developments  in  chemical  engineering  equip- 
ment.    Miles.     See  I. 

Physico-chemical  considerations  on   benzol  recovery 
from   coal   gas.     Rhead.     See    11a. 

Oil  icashing  for   [recovery  of]  benzene  and  toluene 
[from  coal  gas].     Adam.     See   11a. 

Patent. 

Production  of  aromatic  bodies  and  gas  from  petroleum 
oils.     U.S.   Pat.   1,214,204.     See   IIa. 


IV.-COLOURING  MATTERS  AND  DYES. 


-.     D.  J.  Reid.     Agric. 
-26.     (Compare  this  J., 


Indigo  in  Bihar  ;  Java  — 
J.  India,  1917,  12,  1- 
1915,  952  ;  1917,  130.) 

The  lesults  of  experience  in  growing  indigo  in 
Bihar  from  1904 — 15  are  tabulated.  On  account 
of  the  periodical  flooding  of  the  country  at  the 
time  when  the  seed  plant  must  be  in  the  ground, 
and  the  doubt  as  to  whether  any  remedy  w\\\  be 
found  for  diseases  such  as  "  wilt  "  and  "  psylla," 
it  is  considered  probable  that  if  a  regular  and 
fidl  supply  of  Java  seed  is  to  be  secured,  some 
other  locality  will  have  to  be  discovered  for  seed 
growing.  Research  should  be  directed  towards 
increasing  the  wilt-resisting  power  of  the  plant  by 
selection  and  to  impioving  the  indican  conlent  of 
the  leaf.  In  the  author's  experience  indigo  is 
not  killed  outright  by  standing  water,  and  wilt  is 
not  affected  to  any  great  extent  by  climatic 
influences. — F.  W.  A. 

Dyes  as  sensitisers  of  carbon  tissue  and  gum  paper. 
Waagd.     See  XXI. 


:;:;i 


Cl.  V.— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 


[MnrchSl,  l'.»17. 


Patents. 
Tiisazo  ih/is.  \.  Clausius,  Dessau,  B.  Schoner, 
Barackenlagcr  liothemark,  and  0.  Siebert, 
Dessau,  Assignors  to  Act.-Ges.  tiir  Anilinfabr., 
Berlin.  U.S.  Pat.  1,213,075,  Jan.  16,  1917. 
Date  of  appl.,   An-.  26,   1916. 

SEEGer.  Pat.  293,657  of  1915  j  tin-. I.,  inn;,  ii.mi. 

Chromium  compound  [of  an  n-.n  dyestuff];    < 

and  process  ni  making  same.     G.  Kngi.   A. 

Grob,  and  1-'.  Straub.  Assignors  In  Sue  of  ('hem. 
Ind.  in  Basle,  Switzerland.  0.8.  Pat.  1,213,608, 
Jan.  l»:;.  1917.     Date  oi  appl.,  Nov.  in.  1915. 

ski:  Eng.  Pat.  15,064  of  L915  j   this  J.,  191t;.  831. 

Process  for  thirl.*  ning  or  filtration  ni  colours  and  the 
like.    Ger.  Pat.  295,577.     See  XIII. 


V.— FIBRES;   TEXTILES;   CELLULOSE; 
PAPER. 

Recent  developments  in  chemical  engineering  equip* 
ment.     Miles.     See  1. 

Constituents  <■<  wool  int.     Rohmann.     See  Nil. 

P  STENTS. 

Fabric  coating,  drying,  and  solvent-recovery  appar- 
atus. ('.  I''.  Hopewell,  Newton,  Mas>.  I'.s.  Pat. 
1, 212,643, Jan.16,1917.  Dateofappl.,Oct.27,1911. 

\  \r.\tni:it  of  rotary  heated  mangles  in  a  vaporising 
chamber  are  maintained  at  successively  higher 
temperatures.  The  coated  fabric  is  guided  through 
Mm-  vaporising  chamber  with  its  back  against  the 
rotary  elements  of  the  mangles,  and  a  circulating 
current  of  gas  containing  a  solvent  is  maintained 
in  contact  with  the  face  of  the  coating  to  retard 
the  drying  of  the  face  of  the  fabric,  so  that  the 
expulsion  of  volatile  materials  from  the  coating 

will  |  >i  i il  from  t  In-  fabric  towards  the  face  of  the 

.  oat  mg.      !•'.  YV.  A. 

Drying  apparatus  \jor  fibrous  materials'].  F.  Bal/.er. 
Chicago,  111..  Assignor  to  Trov  Laundry 
Machinery  Co.,  Ltd.    U.S.  Pat.  1,213,999,  Jan. 

:i0,  1917.     Date  of  appl.,  Apr.  27.  1914. 

Air  is  circulated 
by  the  blower,  K. 

in  succession  over 
the  heat  ing  coils. 
II.  around  the 
rotary  foramini  ius 
drying  cylinder, 
('.  through  the 
screen,  I .'.  for  re- 
moving lint,  and 
over  the  device, 
N,    for    renio\  ing 

moisture.   Ad ■. 

If--  is  provided  in 
«-»«*»     -^  t  he  casing  through 
which  t  In-  screi  n. 
L1.  is   withdrawn 
for  .leaning.      W.  I".  1-'. 

Waterproofing  fibrous  materials  :    Machine  for . 

\.  0.  Tate,  Montreal,  Canada,  Assignor  to  Tate 
Elect  rolj  tic  Wat  erprooflng  Co..  New  York.    I    8. 

I'at.    l.L'l.",.o,  ,.    Feb.   6,    1917.     Dal appl., 

Feb.   20,    L915. 

I\  a  machine  for  waterproofing  fibrous  materials, 
the  material  is  passed  between  pairs  of  electrodes, 
and  means  an-  proi  ided  for  subject  ing  t  he  materials 
to  a  different  electrolytic  agent  on  each  side 
thereof.     P.  \\ .  \. 


Fur;     Process   for  treating  .      \V.    P.    Braun, 

Brooklyn,  \.Y.  r.s.  Pat.  1,215,246,  Feb.6,1917. 

II  mk  or  fui  for  hatters'  stock,  after  removal  from 
the  hide,  is  boiled  with  a  solution  of  sodium  car- 
bonate ;  the  slock  is  formed,  and  shrunk  or 
felted  by  the  application  of  hot  water. — J.  F.  B. 

Plastic  composition  ami  process  of  making  the  same. 
II.  Lieber,  New  York.  I".s.  I'at.  1.213.11K 
Ian.  L6,  L917.    Date  of  appl.,  Mar.  28,  L914. 

Tin:    c position   consists   of   peat,   a   portion  of 

which  has  been  treated  by  the  viscose  process  to 
produce  a  binding  agent  which  cements  the 
unconverted  portion  to  a  coherent  mass. — J.  F.  B. 

Sulphur  dioxide  gas  and  liquid  reclaimer.  I'rocess 
oi  making  sulphite  lii/uor.  A.  F.  Richter  and 
T.  I..  Dunbar,  Watertown,  N.Y.  I'.s.  Tats. 
(A)  1,213,414  and  (B)  1,213,415,  .Tan.  23,  1917. 
hates  of  appl..  (A)  July  11  and  (H)  Oct.  9,  1914. 

(a)  Ax  apparatus  for  recovering  gaseous  and  liquid 
products  from  a  sulphite  digester  comprises  a 
cooler  discharging  into  a  separator,  a  second 
cooler  for  the  mis  from  the  separator,  and  a  liquoi 
receptacle  for  the  liquid  from  the  separator: 
a  gas  conduit  connects  the  second  cooler  with  the 
bottom  of  a  sulphur  dioxide  reclaiming  toner. 
and  a  liquor-delivery  conduit  leads  from  the 
liquor  receptacle  to  the  top  of  the  tower;  a 
return  pipe  is  provided  from  the  bottom  of  the 
tower  to  the  liquor  receptacle,  and  means  are 
provided  for  circulating  the  liquor  through  the 
system,  (b)  For  making  sulphite  liquor,  the 
products  from  a  digester  are  separated  into 
sulphur  dioxide  and  spent  liquor;  the  spent 
liquor  is  mixed  with  sulphite  liquor  and  the 
mixture  treated  with  sulphur  dioxide  from  a 
burner;  the  excess  sulphur  dioxide  from  the 
burner  is  mixed  with  calcium  bisulphite  to  form 
the  sulphite  liquor  mentioned  above,  and  the  gas 
recovered  from  the  digester  products  is  mixed 
with  the  liquor  derived  from  the  combined  opera- 
tions.— .T.  F.  B. 

Paper  machine.  C.  E.  Pope,  Uolvoke.  Mass. 
I'.s.  Pat.  1,21 1,712,  Feb.  6,  1917.  Date  of  applJ 
Mar.  6,  1916. 

In  the  drying  portion  of  a  paper  machine  the 
units  of  the  upper  tier  of  cylinders  are  placed 
substantially  in  the  same  vertical  plain'  as  the 
corresponding  units  of  the  lower  tier,  and  the  drying 
felts  and  guide  rolls  are  so  arranged  that  the  web 
has  a  very  short  exposed  travel  in  passing  from  a 
lower  cylinder  to  the  upper  cylinder  vertically 
a'. ove  it.  and  a  comparatively  long  exposed  travel 
in  passing  from  an  upper  cylinder  to  the  lower 
cylinder  of  the  next  pair.  The  web  of  paper  is 
held  against  the  lower  cylinder  until  it  teaches 
a  point  where  it  is  travelling  horizontally  on  the 
upper  surface  of  the  cylinder;  it  is  stripped 
from  the  cylinder  at  this  point  and  directed  into 
an  entrance  formed  between  the  upper  cylindet 
and  the  upper  felt,  the  guide  roll  of  tic  upper 
felt  being  so  placed  that  the  felt  |i:i^is  mi  t,,  the 
cylinder  in  a  line  substantially  radial  to  the  com- 
panion lower  cylinder.-    J.  !•'.  B. 

Resin  size  for  paper  manufacture:  Apparatus  for 
preparing .     B.     KnifTler,    Wincheste".    and 

\V.    A.    Oppen,    Stoneham,    Mas-,     t  .s.    i'at. 
l,215,034,Feb.6,1917.  Date  of  appL.Sept.l  1,191  I. 

The  apparatus  consists  of  a  closed  size-containing 
vessel  with  pipes  both  at  the  top  and  the  bottom. 
through  eit  her  of  u  Inch  steam  undei  pressure  maj 
be  introduced.  Means  are  provided  foi  ion  ing 
the  heated  size  under  pressure  from  the  lower  part 
of   the   vessel   through    a    filtering   device   into  a 

delivery  pipe.      The  latter  terminates  in  a  joessure- 

preserving    obstruction    having    a    restricted    .lis- 
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charge  orifice  beneath  the  surface  of  water  in  an 
emulsion-container,  so  that,  the  size  emerging, 
through  the  oiifice  in  a  fine  stream  is  suddenly 
relieved  of  high  piessure  and  heat,  and  immediate 
emulsification  is  effected — J.  F.  B. 

Protective  and  non-penetrative  covering  and  the  like. 
Q.  Lynch,  London.  LT.S.  Pat.  1.213. US.  Jan. 
16,  1917.     Date  of  appl..  May  13.  1916. 

See  Eng.  Pats.  0300.  9366,  9490,  9491,  and  16,760 
of  1915:  this  J.,  1916,  887. 

Secreting  [carroting"]  fur  and  hair  ;  Process  for 


L.  F.  Paris,  Paris.  U.S.  Pat,  1,213,403,  Jan.  23. 
1917.  Date  of  appl..  Mar.  3.  1914.  Renewed 
June  20.   1916. 

See  Eng.  Pat.  5409  of  1914  ;  this  J..  1914.  640. 

Threads  of  artificial  silk,  films,   and  other  objects  ; 

Process  for  obtaining .     L.   Leduc,   Couture 

St.  Germain,  and  H.  Jacquemin.  Maransart. 
Belgium.  U.S.  Pat.  1,214,931,  Feb.  0,  1917. 
Date  of  appl..  Mai.  14,  1913. 

See  Fr.  Pat.  454,061  of  1913  ;  this  J.,  1913.  865. 

Process  for   impregnating  icood.   stone,    fabrics,   etc. 
Eng.  Pat,   101,205.     See  IX. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 


Iii/rings;  Production   of  {brown]- 


l)i)  oxidation 


an  the  fibre.  O.  Diehl.  Fiirber-Z.it..  1916,  27. 
145. 

The  development  of  dyeings  from  catechu  in 
combination  with  copper  and  ammonium  salts  is 
accelerated  by  ageing  in  an  arnmoniacal  atmos- 
phere ;  fabric  impregnated  with  catechu  and  treated 
as  usual  with  chromate  yields  a  dark  coffee-biown 
shade.  Intense  blown  shades  are  obtained  in  the 
same  manner  using  p-phenylenediamine.  redder 
than  those  obtained  with  chlorate  and  vanadium  ; 
the  oxidation  is  too  rapid  unless  large  amounts  of 
ammonium  chlcide  or  calcium  chloride  are  intro- 
duced. The  following  printing  paste  is  recom- 
mended :  850  grms.  of  a  mixture  containing  30 
grms.  of  Faramine  Extra,  137  grms.  of  water,  and 
687  gims.  of  thickener;  60  grms.  of  copper  chloride 
solution  (prepared  from  25  grms.  of  copper  sulphate 
crystals  in  60  grms.  of  water  and  25  grms.  of 
barium  chloride  in  60  grms.  of  water).  20  gims.  of 
Rongalite  solution  (1  :  9),  and  100  grms.  of 
thickener,  which  last-named  is  obtained  from  750 
gims.  of  wheat  starch,  3200  grms.  of  watei.  and 
200  grms.  of  acetic  arid  of  7:  B.  (sp.  gr.  1*051). 

— F.  \V.  A 

Patents. 

Dyeing  and   like   apparatus  ;  Perforated  beams  for 

.     J..  T..  and  E.  Brandwood,  Burv,  Lanes. 

Eng.  Pat.  103.772,  Julv  31.  1916.  (Appl.  No. 
10,758  of  1916.)  Addition  to  Eng.  Pat.  17,355 
of  1914  (this  J.,  1915,  26). 

Ix  order  to  secure  the  periphery  of  the  innei 
nickel  flange  still  furthei  fiom  contact  with  outside 
bodies  when  the  beam  is  rolled  on  a  floor,  and  to 
simplify  the  method  of  making  the  liquid-tight 
joints  between  the  inner  and  outer  flanges,  the 
inner  nickel  flange  is  made  of  lesser  diameter  than 
the  outei  flange,  with  its  surface  flush  with  the 
inner  edge  of  the  latter,  and  the  joint  between 
the  two  flanges  is  made  by  spinning  or  pressing  the 
edges  of  the  nickel  flange  or  annulus  into  recesses 
in  the  outer  flange. — F.  W.  A. 


Dyeing  vegetable  fibres  ;  Process  of — — .  G.  D. 
Burton,  Boston.  Mass.  U.S.  Pat.  1,214.007. 
Jan.  30,  1917.     Date  of  appl..  Apr.  22,  1914. 

Degummed  fibres  aie  dyed  by  treatment  with  a 
solution  of  the  natural  colouring  substance 
oiiginally  present  in  the  fibre  and  a  mordant, 
and   afterwaids   with    a    "  colour-setting "    agent. 

—B.N. 


Acid  colours:  Fixation   of - 


on   cotton.     F.   W. 


Weeks,    Edgworth.     U.S.   Pat.    1,213,045,   Jan. 
16.  1917.     Date  of  appl..  Aug.  12,  1916. 

See  Eng.  Pat.  102,291  of  1916  ;  this  J.,  1917.  SO. 

Process  for  impregnating  icood.  xlon-*.   fabrics,  etc. 
Eng.  Pat .  1 0 1 ,205 .     See  I X . 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Arsenic  in  sulphuric  acid  :  Critical  examination  of 

Lunge's  method  for  the  rapid  determination  of . 

J.    B.    Peregrin.      Ann.    Chim.    Analvt..     1917. 
22.  24—25. 

Lux«e"s  volumetric  process,  in  which  a  measured 
quantity  of  the  acid  is  dibit ed  and  the  contained 
arsenic  reduced  by  sulphur  dioxide  and  determined 
in  neutral  (or  sodium  bicarbonate)  solution  by 
means  of  standard  iodine,  gives  slightly  lower 
results  than  the  standard  method  involving  fusion 
of  the  precipitated  aisenious  sulphide  with  oxidising 
mixture,  precipitation  as  silver  arsenate,  and 
volumetric  determination  of  silver  in  the  lattei  ; 
but  the  process  is  expeditious,  and  satisfactory 
results  mav  be  obtained  bv  the  use  of  an  arith- 
metical factor.— W.  E.  F.  P. 


Zinc  blende  :    Roasting  of .    M.  Hutin.    Monit. 

Si  sent.,  1917,  7.  25—35. 

Ix  view  of  the  rising  price  of  pyrites,  the  use  of 
blende  and  mixed  zinc  ores  from  Algeria  and  Tunis 
as  a  source  of  sulphur  foi  sulphuric  acid  manufac- 
ture is  becoming  more  general.  The  residue  from 
the  roasting  is  more  valuable  than  in  the  case  of 
pyrites,  especially  with  ores  rich  in  copper ; 
the  smelters  pay  for  the  roasting  and  sometimes 
for  crushing.  Cm  the  other  hand  the  roasting  of 
blende  is  more  troublesome,  necessitating  more 
highly  skilled  labour,  and  the  high  temperature 
required  causes  more  rapid  deterioration  of  tools 
and  furnaces  as  well  as  of  the  Glover  towers. 
The  nitrate  consumption  is  often  higher,  and  the 
presence  of  fluorspar  in  the  blende  causes  deteriora- 
tion of  the  lead  chambers.  The  following  quanti- 
ties of  blende  were  toasted  in  1912:  United 
Kingdom,  50.125  tons:  Holland.  13.550:  Ger- 
manv,  194,690  ;  Belgium.  13S.390  :  France, 
59,050  ;     Austria-Hungary.  9780    tons. — W.  K.  S. 

Sulphur  in  roasted  pyrites,  etc.  :  Critical  examina- 
tion of  Lunge's  dry  method  lor  Hie  rapid  deter- 
mination of .    J.  B.  Peregrin.    Ann.  Chim. 

Analvt.,   1917.   22.  26—27. 

Lunge's  method — in  which  the  sulphur  content 
of  pyrites  cinder,  etc.,  is  calculated  from  the  loss 
of  alkalinity  sustained  by  pure  sodium  bicar- 
bonate when  gently  heated  in  admixture  with  the 
material  with  free  access  of  air  (in  an  open  nickel 
crucible) — gives  results  consistently  lower,  by 
\  to  J  of  the  amount  present,  than  those  obtained 
by  the  aqua  regia  method.  The  process  is  satis- 
factory for  control  work,  provided  the  necessarj 
precautions  as  to  beating,  etc.,  are  observed  : 
and  the  results  are  not  vitiated  by  the  presei 
of  lead  or  alkaline-earth  sulphate-  in  the  cinder, 
since  fritting  or  fusion  of  the  charge  is  avoid 
(Compare  Lunge  and  Stierlin.  this  Jj,  1906,   138.) 

— \\  .  B.  r .  1  . 
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Orlhophosphoric  acid  ;   Acidimetric  determituition  of 

.     P.  Balareff.     Z.  anorg.  Chem..   L916,  97. 

143—146.    J.  Chem.  Soc,  1917,  112.  ii.,  101. 

Phospiioric  acid  usually  contains  an  appreciable 
quantity  of  carbon  dioxide,  from  which  it  is  freed 
in  the  control  experiments  by  heating  for  several 
hours  in  a  gold  vessel  in  a  stream  of  purified  air. 
It  is  then  diluted  with  water  lice  from  carbon 
dioxide.  Wagenaar's  method  (Pharm.  Weekblad, 
1911,  48,  845)  gives  satisfactory  results  if  the  lead 
nitrate  is  added  at  the  Na.lfi'o,  stage,  but  not 
nl  herwisc.  In  Glaser's  method,  t  he  t  bird  hydrogen 
ion  is  titrated  by  adding  calcium,  strontium,  or 
barium  chloride  after  the  solution  has  become 
neutral  to  phenolphthalein,  and  again  titrating 
until  a  permanent  red  coloration  is  obtained. 
This  only  gives  accurate  results  in  the  presence 
of  an  excess  of  strontium  chloride.  The  following 
method  is  recommended.  The  dilute  solution  is 
fir- 1  titrated  until  the  red  shade  o£  methyl  orange 
di  appears.  The  second  ion  is  titrated  until 
phenolphthalein  becomes  a  clear  red.  The  solution 
is  then  diluted  with  water  free  from  carbon  dioxide, 
and  a  neutral  solution  of  silver  nitrate  is  added. 
The  titration  is  continued  with  lacmoid  as  an 
indicator. 

Nitre  cake  ;     Possible   partial   substitution  of 

for  sulphuric  arid  in  the  manufacture  of  sulphate 
>/  ammonia.  P.  Parrish.  Gas  J.,  11117,  137. 
:i45— ."547. 

Tiif.  suggested  substitution  of  nitre  cake  for 
sulphuric  acid  in  making  sulphate  of  ammonia  lias 
not.  be. -n  enthusiastically  received  by  manufac- 
turers. The  author,  however,  considers  that  as  an 
emergency  measure  the  production  ol  a  mixed 
salt  is  quite  practicable.  Damage  to  the  lead 
work  of  the  saturator  need  not  be  feared  if  the 
nitre  cake  does  not  contain  more  than  0*5%  of 
undecomposed  nitrate.  The  manurial  qualities 
of  the  mixed  sulphate  produced  should,  according 
to  Rothamsted  experiments,  he  sa  isfactory, 
due  to  some  beneficial  action  of  the  sodium  sul- 
phate. A  mixed  salt  containing  10%  of  sodium 
sulphate  is  regarded  as  the  limit  to  substitution 
in  practice.  If  the  quantity  of  nitre  cake  to  attain 
this,  is  added  dissolved  in  water,  the  saturator 
liquor  will  become  too  dilute.  In  the  absence  of  a 
method  of  adding  the  nitre  cake  in  the  form  of  a 
solid,  the  authoi  recommends  introducing  it 
dissolved  in  the  sulphuric  acid  fed  into  the  bath. 
The  nitre  cake,  broken  up  into  small  pieces,  is 
solved  in  sulphuric  acid  in  a  lead-lined  tank, 
heated  by  closed  steam  coils,  and  the  hot  solution 
is  then  used  as  saturator  feed.  B>  having  tanks 
in  duplicate,  one  can  lie  feeding  the  saturatoi  while 
a  fresh  solution  of  nitre  cake  is  made  up  in  the 
other.  Twelve-hour  periods  are  worked.  A  fairly 
uniform  mixed  salt  can  be  made,  free  from  undue 
a.idity.  To  make  100  tons  of  mixed  salt  Con- 
taining 10%  of  sodium  sulphate,  ll'T  tons  of 
nitre  cake  [32%  1 1. .so,)  and  87-8  tons  of  70% 
sulphuric  acid  or  76-8  tons  of  80%  acid  arc- 
required. — H.  .1.  II. 

Sodium    and    potassium    carbonates  :      Double    salts 
formed  >>•/  ■     J.  W.  Bain  and  C.   E.  Oliver. 

Trans.  Boy.  Soc.  Canada,  1916,    Hi.].  10,65—66. 
.1.  i  hem.  Sec,   1917,   112.  ii..  87. 

Tin-:  production  of  pun-  potassium  i  arbonate  from 
the  ash  of  seaweeds,  wood  ashes,  and  the  residues 
from  sugar  factories  is  rendered  difficult  by  the 
formation  of  the  double salt.K  I  0„Na  CO„l  H  O. 
According  to  dfiatometric  observations,  this  double 
salt  decomposes  at  35'  C.  in  accordance  with 
the  equation  3(K  <  <>,.\a  .<<>,.  1  I'll  ,(>)  2K,CO,-i- 
E,CO„3Na  i  <>  .1011  il  ;  L'OILO.  The  new  double 
,ii  thus  termed  appears  to  decompose  at  about 
180*  c. 


Potassium  cyanide;    Kate  of  hydrolysis  of - 


aqueous  solution.  J.  Zawidzki  and  T.  Mieczvnski. 
Kosmos  (Lemlierg),  1011,  :i8,  1'ltSii  i:!7.">.  J. 
Chem.  Soc,  1017,  112,  ii.,  81—82. 

Study  of  the  kinetics  of  the  auto-hydrolysis  of 
potassium  cyanide  in  aqueous  solution  at  100°, 
1  10".  and  120  ('.,  led  to  the  follow  ing  conclusions  : 
(1)  In  dilute  aqueous  solution  (0-2"> — 2  0  molar). 
the  reaction  EON  L'll.o  II.CO.K +N1I,  is  of 
the  lirst  order;  (2)  the  temperature-coeflicient  is 
normal,  the  values  being  about  2-20  atl00° — 110° 
and  about  206  at  110° — 120"  C.  j  (3)  the  presence 
of  an  excess  of  the  reaction  products  (Nll3  and 
IICO.K),  as  well  as  of  other  salts  and  bases,  has  no 
appreciable  effect  on  the  rate  of  hydrolysis;  (1) 
organic  acids  have  a  feeble  accelerating  action; 
(■">)  alcohols,  particularly  glycerol,  have  a  much 
more  pronounced  accelerating  action,  which 
appears  to  depend  on  intermediate  and  sab- 
reactions. 

Aluminium  hydroxide;  Solubility  of in  solu- 
tions oi  ammonia  mat  ammontum  salts.     E.  II. 

Archibald  and    Y.    llabasian.     Trans,    llnv.  Soc. 

Canada.  1916,  [iii.J.  10,  69—70.  .1.  Chem.  Soc., 
1017,  112,  ii..  93. 

The  solubility  of  aluminium  hydroxide  in  ammonia 
increases  at  lirst  with  the  strength  of  the  ammonia 
solution,  reaches  a  maximum,  and  then  decreases. 
These  relations  are  considered  to  he-  conn.-,  i .  ,1 
with  the  format  ion  of  a  more-  er\  si  alii ne  modifica- 
tion of  aluminium  hydroxide  iii  contact  with  the 
concent  rated  ammonia.  In  presence  of  am- 
monium chloride  <>r  nitrate,  the  solubility  of  the 
hydroxide  is  considerably  decreased.   The-  add  it  ion 

of  potassium  nitrate  increases  the  solubility  to  a 
marked  extent. 

Silver  chloride  and  lead  chloride  :  'Reduction  of . 

A.  (iawalow  ski.  O  est  err.  Chem.-Zeit.,  19,  150 — 
151.    .1.  Chem.  Soc,  1917,  112,  ii.,  88. 

Precipitated  sil\  er  chloride  is  reduced  t  o  metallic 

silver  by  means  ol  zinc  in  a  few  da\  9.  "  \gNII ,  " 
gives  with  zinc  and  mercury  a  silverj  grey, 
dendritic  silver  tree,  whilst  with  zinc,  copper,  tin. 
and  mercury  it  yields  at  lirst  black,  dendritic 
deposits,  which  after  a  time  become  converted  into 
silver-white  dendrites.  Scaly,  crystalline  leatlet  i 
of  lead  are  formed  by  t Ho  reduction  of  aqueous 
lead  chloride-  by  zinc-,  whilst  in  the  presence  of 
ammonia  the  lead  is  precipitated  in  powdery, 
black  microcrystals.  If  the  deposit  containing 
ammonia  is  acidified  with  dilute-  sulphuric  acid, 
the  odour  of  nitrous  acid  is  observed,  and  lead  is 
almost  instantaneously  precipitated  in  dendritic 
crystals. 

Lead  subiodide.  and  an  improved  method  for  pre- 
paring lead  suboxide.  Solubility  of  lead  iodidi . 
II.    ()'.     Penham.         them.    Soc.    Trans.,    1917. 

ill,  29 — n. 

I.i  IAD  suboxide  was  prepared  by  heating  lead 
oxalate  in  a  vacuum  at  temperatures  above  270'  C. 
but.  ncet  exceeding  375CC,  the  pressure  of  the 
evoh  e-d  gas.-  ncet  being  allow  ed  t  O  rise-  aboi  •■  5  on. 
It  termed  a  dark-coloured  powder  which  above 
:s:i.v  c.  became  ]'^\'y  in  colour  and  less  reactive. 
When  mixed  with  four  times  its  weight  of  silica 
and  treated  with  the  vapour  of  dry  methyl  iodide 
at  a  maximum  temperature  of  l'i>2  C.  in  an 
atmosphere  of  nitrogen,  it  was  converted  quantita- 
tively into  lead  subiodide,  which  formed  a  bright 
yellow  powder  having  only  about  one-ninth  the 
...lul.ilit\     in     water     of      the      normal      iodide     at 

C.  The  subiodide  is  slowly  oxidised  by  air, 
is  completely  decomposed  b)  a ■  ids.  and  is  resolved 
l,\  heat  into  a  mixture  of  had  and  the  normal 
iodide.— (i.  F.  M. 
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Iodides  ;  Interference  of  thiocyanates,  ferrocyanides, 

and  ferricyanides    in    the   detection    of ivith 

■palladium.     L.  J.  Curtman  and  B.   B.  Harris. 
J.  Amer.  Chem.  Soc,  1917,  39,  266—270. 

An  excess  of  palladium  is  favourable  to  the 
detection  of  iodides  in  the  presence  of  thiocyanates  ; 
otherwise  precipitation  of  palladous  thioeyanate 
or  formation  of  soluble  potassium  palladothio- 
cyanate  may  prevent  palladium  being  available  for 
the  precipitation  of  iodides.  The  interference  due 
to  ferrocyanides  and  ferricyanides  may  in  most 
instances  be  overcome  by  boiling  the  reaction 
mixture. — T.  H.  B. 

Alkaline-earth  oxalates.     W.  O.  de  Coninck.     Ann. 
Chiin.   Analyt.,    1917,    22,    23—24. 

The  precipitate  obtained  by  allowing  very  dilute 
mixed  solutions  of  barium  nitrate  and  oxalic  acid 
to  stand  for  one  month  had  the  composition, 
2BaC204,3H20.  It  was  insoluble  in  water  at  0° 
or  12°  C.  ;  slowly  dissolved  by  warm,  and  partly 
decomposed  by  boiling  water ;  decomposed  by 
strong  mineral  acids  ;  slowly  attacked  by  strong 
formic  and  acetic  acids ;  and  decomposed  by 
prolonged  contact  with  alkalis  and  ammonia. 
Attempts  to  prepare  a  corresponding  calcium 
compound  by  similar  means  resulted  in  the  form- 
ation of  a  mixture  of  oxalates  in  which  CaC 204,1120 
and  CaC204,2H20  appeared  to  predominate. 
The  hydrated  acid  oxalate  of  strontium, 
SrC^Oj.HjCjjO^SHaO,  was  obtained  by  mixing  a 
moderately  strong  solution  of  strontium  chloride 
with  an  equal  volume  of  fuming  hydrochloric  acid 
an  I  then  adding  .'!  volumes  of  a  concentrated 
solution  of  oxalic  acid.  This  salt  was  insoluble 
in  cold  water,  but  slightly  soluble  on  warming 
and   converted   into   SrCs04,H20   on   boiling. 

— W.  E.  F.  P. 

Magnesium    pyrophosphate    obtained    by    calcining 

magnesium  ammonium  phosphate  ;  Colour  of . 

1).  Balareff.     Z.  anorg.  Chem.,  1916,  97.  149— 
160.     J.  Chem.  Soc,  1917,  112,  ii.,  90 — 91. 

The  grey  or  black  colour  often  observed  in  ignited 
magnesium  pyrophosphate  has  been  attributed  by 
Karaoglanotf  to  traces  of  organic  matter.  Accord- 
ing to  the  author,  the  colora  ion  is  only  observed 
when  the  pyr<  'phosphate  has  the  dense  form  which 
results  from  incandescence  during  ignition.  Re- 
agents which  remove  the  coloration  do  so  by 
altering  the  texture  of  the  precipitate,  allowing 
oxygen  to  enter  and  oxidise  the  carbon.  The 
colour  depends  on  the  water  of  crystallisation 
present.  The  moist,  crystallised  salt  with  611  aO 
yields  a  snow-white  residue  on  ignition,  but  if 
kept  for  some  weeks  over  phosphoric  oxide,  it 
becomes  grey  when  ignited.  Theie  is  no  appre- 
ciable difference  of  weight  between  the  white  and 
coloured  residues,  but  the  grey  pyrophosphate  is 
less  readily  soluble  in  hot  dilute  nitric  acid  than 
the  white  variety.  The  addition  of  filter-paper 
fibres  to  MgNH^PO^OHsO  causes  the  precipitate 
to  darken  on  ignition,  but  if  moistened  two  or  thiee 
times  with  water,  the  iesidue  is  white.  Dark 
residues  are  often  obtained  even  when  asbestos  is 
used  for  filtering.  Secondary  changes  often  occur 
in  the  precipitation  and  ignition  of  the  phosphate. 
The  various  methods  of  decolorising  the  residue 
give  the  same  results  if  precautions  are  taken 
against  loss.  Moistening  with  water  and  adding  a 
few  crystals  of  ammonium  nitrate  removes  the 
colour  rapidly  and  completely. 

Copper  sulphide  enrichment  ;  Some  reactions  involved 

in  secondary .     E.  G.  Zies,  E.  T.  Allen,  and 

H.   E.   Merwin.     Economic   Geologv,    1916,    11, 
107—503.     J.  Chem.  Soc,  1917,  112,  ii.,  91-92. 

Copper  sulphate  solutions  react  with  natural 
sulphides,  a  part  of  the  copper  being  precipitated, 


this  being  the  process  which  is  concerned  in  the 
secondary  enrichment  of  sulphide  deposits.  In 
the  experiments  the  minerals  were  used  either  in 
the  form  of  lumps,  so  that  the  colour  of  the  product 
could  I.e  determined,  or  more  often  in  powder. 
In  the  latter  case,  the  powder  was  sifted  through 
silk  bolting  cloth,  only  that  part  being  taken 
which  passed  through  a  cloth  with  125  meshes  to 
the  linear  inch  and  was  retained  by  a  200  mesh. 
The  finest  flour,  which  adhered  to  the  paiticles  in 
sifting,  was  removed  by  washing  with  alcohol. 
The  minerals  after  the  experiment  were  examined 
microscopically  and  analysed.  The  reactions  were 
carried  out  at  the  ordinary  temperature  in  special 
glass  containers  in  a  shaking  apparatus,  and  at 
higher  temperatures  in  sealed  tubes  of  Jena  glass 
or  silica,  heated  vertically  in  an  oil-bath.  When 
artificial  sulphides  were  used,  they  were  prepared 
by  precipitation  and  washing,  and  were  dried  and 
heated  in  hydiogen.  Pyrites  is  altered  to  covellite 
and  chalcocite  with  cupric  sulphate  solutions. 
Ohalcopyrite  and  bornite  undergo  the  same 
change,  whilst  pyrrhotite  is  altered  to  chalcopyri.  e, 
and  probably  to  bornite.  The  order  of  stability 
is :  chalcopyrite,  covellite,  chalcocite,  the  last 
being  the  most  stable  of  all,  although  even  it  is 
slowly  altered,  yielding  metallic  copper  and 
sulphuric  acid.  The  intermediate  products,  chal- 
copyrite and  covellite,  are  most  likely  to  be 
obtained  when  a  large  surface  of  the  original 
sulphide  is  exposed  to  a  dilute  solution  of  cupric 
sulphate.  Increased  temperature  accelerates  the 
reactions  without  greatly  altering  their  nature, 
but  secondary  reactions,  such  as  the  formation  of 
cuprous  sulphate  and  hydrolysis  to  haematite,  are 
more  marked  at  higher  temperatures.  Cuprous 
sulphate  appears  to  accelerate  the  reactions.  An 
increased  concentration  of  sulphuric  acid  retards 
the  above  reactions.  A  reversal  of  the  enrichment 
reactions  has  not  been  observed.  Galena  is  more 
reactive  than  any  other  of  the  sulphides  examined. 
The  enrichment  of  galena,  blende,  pyrrhotite,  and 
bornite  is  accelerated  by  the  presence  of  sulphuric 
acid. 


Sulphide  sols:    Reversibility  of 


and  the  pro- 


tective action  of  hydrogen  sulphide.  S.  W.  Young 
and  W.  R.  Goddard.  J.  Phys.  Chem.,  1917, 
21,  1—13. 

A  diai.ysing  parchment  cylinder  was  suspended 
in  a  glass  vessel  and  provided  with  inlet  and  outlet 
tubes  for  the  circulation  of  either  water  or  hydrogen 
sulphide  solution.  The  outer  vessel  was  fitted 
with  a  gas-tight  cover  through  which  passed  a 
funnel  and  a  glass  stirrer.  After  filling  the 
apparatus  with  water,  a  slow  stream  of  water 
saturated  with  hydrogen  sulphide  was  circulated 
through  the  inner  cylinder,  whence  some  of  the 
hydrogen  sulphide  diffused  into  the  water  of  the 
outer  vessel.  A  solution  of  a  salt  of  cadmium, 
zinc,  mercury,  lead,  or  aisenic  was  then  admitted 
a  few  drops  at  a  time,  at  considerable  intervals, 
to  the  outer  vessel  by  means  of  the  funnel.  By 
reacting  with  hydrogen  sulphide,  a  sulphide  was 
formed  which  oecame  dispersed  throughout  the 
solution  by  means  of  the  stirrer.  The  free  arid 
formed  by  the  reaction  was  gradually  removed 
by  diffusion  into  the  dialysis  vessel,  the  solution 
in  which  was  repeatedly  renewed.  The  influence 
of  the  presence  or  absence  of  hydrogen  sulphide 
on  the  colloidal  state  of  the  sulphide  in  the  outer 
vessel  could  then  be  observed  by  circulating 
alternately  hydiogen  sulphide  solution  and  pure 
water  for  long  intervals  through  the  inner  vessel. 
Removal  of  the  hydiogen  sulphide  from  the  sol 
in  this  manner  ultimately  caused  llocculafion  of 
the  sulphide  in  every  case,  and  re-admission  of 
the  dissolved  gas  caused,  in  time,  re-(Jspereion. 
Upon  repetition  it  was  noticed  that  the  time 
required  for  coagulation  tended  to  become  longer 
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and  that  for  re -dispersion  to  become  shorter.  It 
would  appear  t hat  the  dispersed  substance  in  the 
sulphide  sols  is  a  dissociable  compound  of  the 
sulphide  with  hydrogen  sulphide,  while  the  floccu- 
lated sulphides  are  either  free  from  hydrogen 
sulphide   or   contain   relatively    little   of    it.      Zinc 

sulphide  sols  wei \ posed  to  hydrogen  sulphide 

in   sealed   tubes  at  pressures  of  this  gas   varying 
from  l) -.">   to    1   atms.     Above  0*5  atm.  a  marked 
dispersive  effect  leading  to  a  clearing  of  the  sol  j 
was  first  obtained.     This  action  was  most  marked 
with  Hie  gas  at   1  .">  to  2  alms.     After  standing  a  | 
lew    months   the   sulphide   was   gradually    precipi- 
lated,  though  the  sols  at   about   1-5  atm.,  where 
the  protective  action  <>f  the  hydrogen   sulphide  | 
w  as  at  a   maximum,   were  the  last  to  flocculate. 
The  protective  effect  of  hydrogen  sulphide  against  | 
the    llocculation   of    zinc    sulphide    by    potassium 
chloride  was  also  found  to  reach  a  maximum  at   ' 
about   2   atms.     A    thermal    reversibility   of   zinc 
sulphide  sols  in  contact    with  hydrogen  sulphide 
was    observed     in    the    sealed     tubes     containing 
hydrogen  sulphide  under  pressure.     When  heated. 
a    llocculation   of   the   sol   took   place,    but    after 
standing  in  the  cold,  re-dispersion  occurred.     The 
i. suits     indicate    that    hydrogen    sulphide    may 
exhibit  on  the  one  hand  a  specilic  dispersive  action, 
and  on  the  other  a  coagulating  effect  as  an  electro- 
lyte. -J.N.  P. 


Copper     sulphide;       Colloidal     solutions     of . 

s.    W.   Young  and   R.  Neal.     ,T.    Phys.   ('hem., 
1917.    21.    II     31. 

Coppeh  sulphide  sols  were  prepared  by  agitating 
well  washed  copper  hydroxide  or  carbonate  or 
freshly  precipitated  copper  sulphide  with  an 
aqueous  hydrogen  sulphide  solution.  The  reaction 
was  conducted  in  absence  of  air  and  over  a  period 
of  several  days.  When  desired,  the  free  hydrogen 
sulphide  was  removed  by  dialysis.  By  adding 
electrolytes,  dispersion  was  inhibited,  the  results 
at  like  concentrations  being  proportional  to  the 
flocculating  powers  of  the  electrolytes.  Anomalous 
results  were  obtained,  however.  with  alkali 
hydroxides,  which  caused  a  marked  initial  accelera- 
tion of  the  rate  of  dispersion,  followed  by  the 
normal  flocculating  action.  The  stability  of 
the  sols  whs  found  to  be  greatly  increased  by  the 
piesence  of  hydrogen  sulphide.  Measurements 
made  with  I  lie  addition  of  electrolytes  showed 
that  the  concentration  of  electrolyte  necessary 
to  cause  llocculation  in  2t  hours  is  independent, 
of  the  origin  and  method  of  preparation  of  the  sol. 
and,  within  wide-  lin  its,  is  independent  of  the 
dilution  of  the  sol,  and  of  the  presence  or  absence 
of  free  hydrogen  sulphide.  The  relative  flocculat- 
ing powers  of  the  chlorides  of  potassium,  calcium, 
and  aluminium,  were  found  to  be  in  the  ratios 
1  :  3!)  :  S7.">.  The  rale  of  migration  ot  the  sol 
in  an  electric  field  was  found  to  be  largely  inlluenced 
b\  t  he  origin  of  the  sol.  increased  by  dilution  of  the 
sol.  and  accelerated  by  the  addition  of  electro- 
lytes, but  in  a  way  which  bore  no  apparent  relation 
lo    the    flocculating    value   of    the   electrolyte    used. 

The  acceleration  of  the  migration  rate  seemed 
to  be  represented  by  an  expression  of  the  form 
SKA,  where  K  is  the  migration  rate  of  the  original 
sol.  X  a  function  of  the  concentration  (perhaps 
of  the  conductivity)  of  the  electrolyte  added, 
and  s  a  factor  depending  on  some  specilic-  proper!  \ 
of    the    particular    sol    used.      The    migration    rate 

was  greatly    reduced   by   hydrogen   sulphide  and 

in.  leased    bj    its   removal,   the  effect    being    readily 

Lble.  Bubbling  air  or  oxygen  through  a  sol 
containing  hydrogen  sulphide  affects  the  migration 
iate  merely  by  displacing  hydrogen  sulphide. 
Re-saturation  with  hydrogen  Sulphide  restored  the 
,  ,|e  to  Us  normal  value. — J.  N.  P. 


Nitric  oxide  :    Action  of- 


■  on  metallic  peroxides 


suspended  in  wetter.  1$.  C.  Dutt  and  S.  N.  Sen. 
J.  Proc.  Asiatic  Soc.  Bengal,  1914,  1N.S.].  10. 
287—291.    J.  Chem.  So.!.,  1917,  112,  ii.,  85. 

When  nitric  oxide  is  passed  into  a  suspension  of 
lead  peroxide  in  water,  a  mixture  of  lead  nitrite 
and  nitrate  is  formed,  the  nitrate  being  formed 
by  the  oxidation  of  a  portion  of  the  nitrite  by  the 
excess  Of  lead  peroxide.  With  barium  peroxide  in 
water,   nitric  oxide   yields  only  barium  nitrite. 

Monazite  deposits  in  Ceylon.     Board  of  Trade  J., 

Mar.  8,   1917. 

THE  Mineralogi.  al  I  icpart  nient  of  Ceylon  announces 
the  discover}  of  substantial  deposits  of  monazite 
in  the-  island.  \  start  has  been  made  in  working 
the  deposits  in  two  districts  of  the  Southern 
Province  and  in  Kndaramallie,  in  the  North- 
Western  Province.  The  necessary  plant  for 
magnetic   separation   has  been  ordered. 

Radium  emanation;    Release  of from  water  al 

different  temperatures  by  the  bubbling  method. 
J.  Moran.  Trans.  Ifnv.  Soe.  Canada,  1!H0, 
[iii.j,  10,  57—00.  J.  Chem.  Soc.,  1917,  112,  ii.,63. 

EXPERIMENTS,  in  which  a  constant  current  of  aii- 
was  bubbled  through  a  solution  of  radium  at  tem- 
peratures ranging  from  10-5°  to  80°  C,  show  that 
the  emanation  removed  by  the  air  increases  with 
the  temperature.  When  this  method  is  employed 
in  the  estimation  of  the  radium  content,  the 
solution  shoul  I  be  kept  at  a  constant  and  measured 
temperature. 

Sublimed    s  Uphur    and    its    adulteration.      Fonzes- 
Diacon.     Ann.     l'alsif..     1916,    9,    333—  339. 

SUBLIMED  sulphur  as  collected  from  the  subliming 
chamber  is  graded  into  grisil,  iponges,  grapWons, 

and  camli  according  to  its  degree  of  linencss.  A 
sample  taken  from  the  floor  of  a  chamber  contained 
32-7%  of  sulphur  insoluble  in  carbon  bisulphide, 
whilst  another  of  equal  linencss  taken  from  the 
wall  at  the  height  of  about  1  m.  contained  30  °u  of 
insoluble  sulphur.  A  third  sample,  taken  at  about 
2-5  in.  front  one  of  the  vapour  inlets,  was  much 
coarser  and  consisted  of  a  mixture  of  the  first  three 
grades.  A  fourth  sample,  collected  about  2  in. 
from  a  vapour  inlet,  was  still  coarser,  and  consisted 
of  iponges  containing  only  0-3%  of  insoluble 
sulphur,  whilst  a  sample  of  candi  collected  direct U 
above  an  inlet  consisted  of  large  fused  masses 
which  were  practically  free  from  insoluble  sulphur. 
The  proportion  of  insoluble  sulphur  stood  in  direct 
relationship  to  the  degree  of  fineness,  and  this  also 
applied  to  commercial  sublimed  sulphur.  The 
very  pure  sublimed  product  collected  from  the 
middle  of  the  floor  of  the  chamber  passed  through 
a  100-mcsh,  and  (with  prolonged  shaking)  through 
a      240-mesh     Sieve,     and     when     fractionated      h\ 

partial  sifting  yielded  three  fractions  containing 

30-3.  30a.  and  30-3%  of  insoluble  sulphur  respec- 
tively. In  the  case-  of  the  second  sample  the 
grisil  retained  by  a  100-mesh  sieve  contained 
10-4%,  the  coarse  flowers  retained  by  a  240-mesh 

sieve  contained    1 2  •.">"„  .and  the  line  "flowers  which 

passed  through  that  sieve  contained  !•"•  •">',,  ol 
insoluble  sulphur.  A  verj  pure  commercial  sample 
as  used  in  vineyards  contained  2K-2"„  insoluble 
sulphur.       II     passed    through    a     100-mesh    sieve. 

but     by    treatment     on    a    240-mesh    sieve    was 

separated  into  coarse  and  line  flowers  containing 

respectively  27-3  and  29-5%  of  insoluble  sulphur. 
\  coarser  commercial  product  was  separated  into 
grtsil  (retained  bv  a  100-mesh  sieve),  and  coarse 
and  line  flowers,  containing   HIT,  19-0. -and  L'H  :!",, 

of  insoluble  sulphur  respectively  ;  whilst  a  badly- 
made  product  of  poor  quality  yielded  grtsil  with 
2-8%,  .cars,.  Bowers  with    1-8%,  and  fine  flowers 
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ith  18-7%  of  insoluble  sulphur.  In  every 
lstance  of  pure  sublimed  samples  the  ratio  of  the 
isoluble  sulphur  in  the  gresil  to  that  in  the  coarse 
owers  was  less  than  unity.  Any  decrease  in  the 
proportion  of  insoluble  sulphur  on  keeping  is 
immaterial,  since  it  affects  all  the  fractions  of  the 
ulphur.  The  addition  of  20  to  25  °0  of  ordinary 
iowdered  sulphur  to  sublimed  sulphur  causes  this 
atio  to  exceed  unity.  The  insoluble  sulphur  is 
etermined  by  treating  1  to  2  grms.  of  the  sample 
•ith  three  successive  portions  of  carbon  bisulphide 
3r  30  minutes  each  time,  separating  the  extracts 
y  centrifuging,  and  drying  the  insoluble  residue 
i  t  he  water  oven. — C.  A.  M. 

lecent  developments  in  chemical  engineering  equip- 
ment.    Miles.     See  I. 

In, until  stalks  as  a  sourer  of  potash.     Billings  and 
Christie.     See  XVI. 

Manufacture  of  cream  of  tartar  in  South  Australia. 
Hargreaves.     See  XVIII. 

Heclroanolysis  of  tin  icithout  platinum   electrodes. 
Batuecas.     See  XXIII. 

ritration  of  sulphates  of  some  divalent  metals  by  the 
electric  conductivity  method.   Harned.  See  XXIII 

Patents. 

{ydrocyanic  acid  gas  ;    Process  of  generating . 

C.  J.  Marvin.  Assignor  to  The  Braun  Corporation, 
Los  Angeles,  Cal.  U.S.  Pat.  1,214,206,  Jan.  30, 
1917.     Date  of  appl.,  Feb.  13,  191.5. 

Iydrocyanic  acid  gas  is  generated  by  dropping 
i  solution  of  1  part  of  cyanide  in  2  parts  of  water. 
n  small  quantities  at  a  time,  into  a  hot  solution  of 
ulphuric  acid  obtained  by  diluting  the  concen- 
rated    acid    with    an    equal    quantity    of   water. 

— B.  V.  S. 

'erborate    of    sodium  ;     [Electrolytic']    manufacture 

of .     Deutsche  Gold-  u.   Silber-Scheidenan- 

stalt,  vorm.  Roessler.  Frankfort.  Germany.  Ens. 
Pat.  100,778.  Mar.  2,  1916  (Appl.  No.  3185 
of  1916).  Under  Int.  Conv..  June  30,  1915. 
Addition  to  Eng.  Pat.  100.153  of  1916  ;  dated 
Mar.  10,  1915  (this  J.,  1917,  83). 

x  the  manufacture  of  sodium  perborate  by  the 
lectrolysis  of  an  alkaline  solution  of  borax,  as 
[escribed  in  the  chief  patent,  improved  yields  are 
ibtained  by  increasing  the  current  density,  more 
specially  at  the  anode.  In  the  examples  given, 
he  electrolytic  efficiency  was  increased  from 
3-55  %  to  33-5  °.'0  by  increasing  the  current  density- 
it  the  anode  from  1000  amp.  per  sq.  tn.  up  to  4000, 
>ith  a  cathode  density  of  820  ;  and  from  14-4% 
o  20-5%  bv  increasing  the  cathode  density  from 
000  to  2000.  with  an  anode  density  of  1000. 

— B.  V.  S. 

Arsenates;  Production  of  metal  — .  E.  C.  R. 
Marks,  London,  Assignee  of  T.  A.  Mitchell. 
Reading.  Mass.,  U.S.A.  Eng.  Pat.  101,029, 
July  24,  1916.  Under  Int.  Conv.,  July  23,  1915. 
(Appl.  No.  10,407  of  1916.) 

tan  U.S.  Pat.  1.183,315  of  1916;  this  J..  1916,737. 

\  itrogen  compounds  ;    Process  of  preparing  . 

C.  Krauss,  Cologne-Braunsfeld.  and  P.  Staehelin, 
Knapsack,  Germany.  U.S.  Pat.  1,212,504, 
Jan.  16,  1917.  Date  of  appl.,  Dec.  6,  1913. 
Renewed  Dec.   8,   1916. 

See  Ft.  Pat.  464,750  of  1913  ;    this  J.,  1914,  549. 


Alkali  and  alkaline-earth  sulphides;    Manufacture 

of .     H.     Specketer     and     W.     Hofmann- 

Griesheirn,  Assignors  to  ('hem.  Fabr.  Griesheim- 
Elektron,  Frankfort.  Germany.  U.S.  Pat. 
1.212,702,  Jan.  16.  1917.  Date  of  appl.,  Dec. 
17.   1910. 

See  Ft.  Pat.  424,417  of  1910  ;    this  J.,  1911,  747. 

Sulphur  dioxide  gas  and  liquid  reclaimer.  Process 
of  making  sulphite  liquor.  U.S.  Pats.  1,213.414 
and   1,213.415.     See  V. 
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Glass;     Annealing   of 


F.     Twyman.     Soc. 


Glass  Tech.,  Feb.  15.   1917. 

Want  of  annealing  in  glass  leading  to  fracture  is 
due  to  the  presence  of  internal  stress.  <.las~ 
behaves  at  all  temperatures  as  a  viscous  liquid, 
and  exhibits  a  continuous  and  gradual  variation 
in  viscosity  from  almost  zero  at  high  temperatures 
to  almost  infinity  at  0°  C.  In  molten  glass  there 
is  no  permanent  internal  stress,  whilst  at  ordinary 
temperatures  glass  is  almost  perfectly  elastic,  so 
that  stress  cannot  originate  at  either  high  or  low 
temperatures.  At  high  temperatures  internal 
stresses,  if  any,  die  away  very  quickly,  but 
between  this  high  temperature  and  the  low- 
temperature  at  which  glass  acts  as  an  elastic  solid, 
there  is  a  region  where  internal  stress  may  take 
several  minutes  or  even  hours  to  die  away.  It 
is  this  region  of  temperature  which  is  important 
in  annealing,  and  care  must  be  exercised  in  cooling 
a  glass  object  through  its  "  annealing  range  " 
in  order  to  free  it  from  internal  stress. 

The  author  described  the  method  employed  to 
determine  the  annealing  temperature  of  various 
glasses,  and  then  showed  that  the  mobility  (i.e., 
inverse  viscosity)  of  glass  doubled  for  each  8°  C. 
rise  in  temperature.  Results  were  given  showing 
the  rapid  rise  of  mobility  with  rise  of  temperature. 
Thus,  a  certain  glass  kept  at  420 '  C.  required  a 
period  of  eighty-three  hours  for  internal  stress  to 
disappear,  whilst  at  580°  C.  the  same  glass  was 
freed  from  stress  in  0-3  second.  The  actual 
annealing  temperature,  i.e.,  the  temperature  at 
which  stress  easily  disappears  and  yet  low  enough 
not  to  cause  deformation  of  the  object,  differs 
widely  for  various  glasses.  It  is  a  matter  of  wide 
importance  to  the  manufacturer  to  know  the 
annealing  temperature  of  his  glass.  For  example, 
suppose  the  annealing  temperature  of  a  glass  i- 
500°  C.  i.e.,  stress  will  almost  disappear  from  the 
glass  at  this  temperature  in  about  three  minutes, 
then  if  the  glass  is  held  at  420°  C.  it  would  require 
forty-five  hours  to  anneal,  whilst  if  kept  at  580  < '. 
it  would  probably  go  out  of  shape. 

Annealing.     S.   English.     Soc.   Glass   Tech..    Feb. 
15,   1917. 

To  obtain  some  knowledge  of  the  rate  of  annealing 
at  various  temperatures,  small  glass  rods  were 
heated  at  the  required  temperature  in  an  electric- 
furnace,  observations  being  carried  out  by  means 
of  a  special  apparatus  built  up  of  two  Nicol  pri.-ms 
and  a  system  of  lenses.  The  well-known  rings 
and  cross  as  seen  in  an  uniaxial  crystal  were  always 
observed  in  the  rod  under  experiment,  and  as 
the  experiment  proceeded  the  rings  expanded 
and  passed  from  the  circle  of  light,  the  rate  a.1 
which  they  disappeared  being  a  measure  of  the 
rate  of  annealing  at  that  temperature.  Ibe 
times  necessary  for  the  last  four  rings  to  disappear 
in  the  case  of  a  chemical  resistant  glass  were  for 
various  temperatures  as  follows: — 500  C,  1-' 
mins.  ;     550°,   50   mins.  ;     600.   20   mins.  ;     825  . 
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12  mins.  The  times  required  for  tin-  field  of  view- 
in  the  apparatus  to  become  perfectly  dark,  i.e., 
until  all  stress  had  disappeared,  were  at  550°  C, 
570  mins.  ;  000 ",  270  nuns.  ;  625°,  18  mins.  ; 
650  .  Id  mills. 

Since  the  annealing  of  glass  is  the  relieving  due 
to  incipient  softening  of  internal  strains,  the 
temperature  a1  which  annealing  proceeds  at 
a  fairly  rapid  rate  may  be  obtained  by  finding  the 
temperature  at  which  glass  will  yield  to  external 
forces.  The  apparatus  for  carrying  oul  this  work 
was  described,  and  curves  were  given  Bhowing 
results  with  actual  glasses. 

The  optical  and  mechanical  of  deter- 

mining arm  calling  temperatures  as  described  by 
the  author,  yield  results  in  close  agreement,  and 
prove  thai  the  annealing  temperature  of  glass 
is  considerably  below  the  temperature  of  actual 
sofl  ening. 

Patents. 

Qlass.  G.  A.  Macbeth;  <;.  D.  Macbeth,  exor., 
Assignor  to  Macbeth-Evans  Glass  ('<>..  [Pitts- 
burgh, I'a.  D.S.  Pat.  1,214,202,  Jan.  30.  1917. 
Pate  of  appl.,  Apr.  12,  1915. 

\  Gl  ISS  is  formed  by  fusing  a  mixture  containing 
1500  parts  of  a  foundation  batch  foi  clear  | 
111  of  alumina,  135  of  fluorspar,  and  150  parts  of 
sodium  silicofluoride.  The  fluorspar  may  be 
replaced  by  any  other  fluoride  containing  50  per 
cent,  of  fluorine,  and  the  silicofluoride  by  another 
fluoride.  The  alumina  may  range  Mum  80  to  1  L>(J 
parts,  the  fluoride  from  100  to  170,  and  the  silico- 
fluoride from  100  to  200  parts. — A.  B.  S. 

Annealing  leer.  J.  Plante,  Verdun,  Quebec. 
U.S.  Pat.  1,214,217,  Jan.  30,  1917.  Date  of 
appl.,  .May  15,  1913. 

An  annealing  oven  is  provided  with  a  movable 
pan  for  holding  articles  and  w  ith  a  heating  d. -\  i(  e 
therefor.  Hoi  air  from  the  top  of  the  oven  is 
drawn  through  an  opening  into  a  vertical  chamber 
in  the  oven  wall  by  an  adjacent  injecting  nozzle 
supplied  with  lluid  under  pressure,  and  the  mixl  ure 
passes  into  the  oven  through  an  opening  below 
the  pan. — VY.  F.  P. 

Brick-kiln.  J.  T.  Underwood,  Dayton,  Ohio, 
\s-ignor  to  Underwood  Engineering  Co.. 
Detroit,  Mich.  He-issue  14,251,  Jan.  10,  1917, 
"i  U.S.  Pat.  1,105.71'  I.  Aug.  I.  1914.  Date  of 
appl.,  Apr.  ::.  1916. 

An:  and  gas  under  pressure  are  admitted  through 
burners  at  the  floor  level  of  the  kiln,  near  its  ' 
circumfereni  e.  The  exit  flues  are  arranged  so 
thai  the  pressure  of  the  gases  inside  the  "kiln  is 
greater  than  that  of  the  outer  atmosphere,  in 
order  to  prevent  leakage  through  the  walls  of  the 
kiln,  they  maj  be  coated  externally.     A.B.S. 

Refractory  product  and  method  of  manufacturing 
same.  Manufacture  of  plastic  products.  A.  P. 
Taylor  and  J.  1).  Runyan,  Assignors  to  The 
Charles    Taylor    Sons    to.,    Cincinnati,    Ohio. 

U.S.  Pats.  (A)  1,212,846,  and  (H)  1,212,847,  Jan. 
Hi.  1917.  Dates  of  appl..  Her.  s.  1915  .,,„i 
July    11,    1916. 

(a)  Flint  clay  is  calcined  and  any  impurities 
which  are  thereby  made  visible  are  picked  out. 
The  call  Lned  >  lay  is  mixed  with  highly  refractory  ' 

kaolin    and     plastic    kaolin    and    the    mixture    is 

shaped  and  burned  in  the  customary  manner. 
(u)  Flint  i  lay  is  prepared  for  use  in  the  manu- 
facture Of  refractory  products  b\  calcining  it  and 
then    separating    the    impurities    thus    rendered 

visible      \.  i;.  s. 
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i'  ,i,i,  rground  building  irork  ;  Destruction  of  - 


by 
the  sulphur  of  pent  soils.  II.  Kiihl.  Z.  angew. 
I'beni..  l!ili;.'29,  335—330. 

The  author  draws  attention  to  the  fact,  overlooked 
by  Thorner  (this  J.,  1916,  855),  thai  underground 

cement  work  may  be  destroyed  by  soluble  sulphates 

as  well  as  by  free  sulphuric  acid  formed  from  the 
so-called  "reactive  sulphur."  The  destructive 
action  of  soluble  sulphates  has  been  shown  by 
Candlot  and  by  Michaelis  to  be  due  to  the  forma- 
tion of  a  voluminous,  almost  insoluble  double 
compound  of  calcium  aluminate  and  calcium 
sulphate,    3CaO,Al20„3CaS04. 


Sulphur  of  peat  soils;    Nature  of  the 


\\. 


Thorn,:-.     '/..  angew.  Chem.,  1010,  29,303—361. 

In  reply  to  Kiihl  (see  preceding  abstract),  it  is 
pointed  out  that  most  peat  soils  contain  only 
small  quantities  (a  few  tenths  per  cent.)  of  calcium 
a/nl  magnesium  sulphates,  too  small  to  have  an 
appreciable  injurious  action  on  vegetation  and 
unci  building  work.     In  the  case  of  peat 

soils  near  the  sea,  the  soil  water  may  contain  con- 
siderable amounts  of  the  sails  mentioned  and  will 
then  undoubtedly  cans,'  injury  to  underground 
cement  structures,  but  such  action  is  due  to  the 
composition  of  the  soil  water  and  is  not  typical 
of  peat  soils. 

Patents. 

Wood,  stone,  fabrics,  etc.  ;    Process  for  impregnating 

Elektro-Osmose  Akt.-Ges.   (Graf  Schwann 

Ges.),  Frankfort.  Germany.  Eng.  Pat.  101,206, 
\pr.  5,  1916  (Appl.  No.  5021  of  1010).  Under 
Int.  Conv..    Aug.    18,   1915. 

The  material  (stone,  wood,  fabric,  etc.)  is  im- 
pregnated with  a  '_' — 10%  colloidal  solution  of 
chemicallv  pure  silicic  acid  in  water  (see  Eng.  Pat. 
9237  of  1911  :  this  J..  1914,  749).  Textile 
materials  so  impregnated  possess  a  finish  which  is 
particularly  suitable  for  absorbing  base  .: 
Fibrous  materials  impregnated  in  this  manner  are 
fireproof  "  to  a  surprising  degree."-   A.  B.  8. 

Plastic  compositions  and  slabs  fur  building  and 
other  purposes.  J.  C.  (*.  Sperni  and  L.  S.  Burt, 
London.  Eng.  Pat.  in::. 775.  Aug.  2.  1910. 
(Appl.  Xo.  10,884  of  1916.) 

V  PLASTIC  composition  for  roofs,  partitions,  floors. 

slabs,  etc.,  is  made  of  sawdust   50%,  finely  ground 

burned  magnesite  25%,  and  pumice  powder  25 
with  sufficient  magnesium  chloride  ol  I  S  '-- -25"  B. 
(sp.gr.  P14 — 121)  to  make  a  semi-dry  mixture 
and  with  or  without  the  addition  of  colouring 
matter  and  raw  linseed  oil.  A  protected  rein- 
forcement may  be  embedded  in  this  conrposiitoD 
if  desired.  The  addition  of  I  gallon  of  raw  linseed 
oil  to  25  gallons  of  the  magnesium  chloride  solution 
prevents  contraction  during  the  setting  of  the 
composition  and  also  brightens  and  preserves  the 
colour.      A.  15.  S. 

Heat  insulating  chambers,  walls,  floors,  and  ceilings  ; 

Manufacture    «/ .     J.    Davies,    Liverpool, 

and  W.  EL  Jones,  Wallasev,  Cheshire.     Eng.  Pat. 

lu::..s:.'.i   of    ion;.     (Appl.    Nos.    I5iu.    Feb.    1. 

6188,  .May   1.  and  05:15.  May  6,   1916.) 

A  NON-CONDUCTING  covering  or  heat -insulating 
male-rial    for   walls,    lloors.    etc.,    is    built   of   indc- 

fiendenl  units  or  .slabs,  each  composed  of  a  prima 
aver   of   tough   organic    material,   such    as   co 
pressed  cork,  which  is  coated  on  the  inner  t 
wiili  a  secondary  layer  of  oxychloride  or  Portland 
cen ic  nt  iii  a  plastic  state,  which  is  pressed  into  tie- 
primary  layer  and   then  dried.      v.l'.s. 
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Roadway  composition.  R.  F.  Tompkins,  New 
York.  Assignor  to  The  Binder  Co.  U.S.  Pat. 
l,213,555,Jan.23,1917.Dateofappl.,Aug.l5,1913. 

The  composition  consists  of  a  road  base,  a  filler, 
and  an  insoluble  metallic  compound  of  an  aromatic 
organic  acid,  such  as  tannic  acid. — A.  B.  S. 

Binding  composition  for  roads,  etc.      R.  F.  Tomp- 
kins,  New  York.  Assignor   to    The  Binder  Co. 
U.S.  Pat.  1,214,972,  Feb.  6,  1917.     Date  of  appl.. 
Aug.  15,  1913. 
A  BINDING  composition  for  roads,  etc.,  is  composed 
of  a  hygroscopic  aromatic  glucoside  and  a  material 
insoluble    in    and    resistant    to  water,    such   as    a 
resinous  substance  or  a  fixed  oil. — A.  B.  S. 

Rotary  cement-kiln  gases  ;  Recovery  of  material  in 
'.lie  form  of  dust  from  .  L.  Stevens.  As- 
signor to  Jermin  and  Stevens,  Alpena.  Mich. 
I'.s.  Pat.  1,214,725,  Feb.  6,  1917.  Date  of 
appl.,  Aug.  19,  PH.".. 

The  flue  ibises  from  rotary  cement -kilns  are 
mixed  with  water,  which  is  converted  into  steam 
by  the  heat  in  the  teases,  and  the  gases  thus  cooled 
are  passed  through  a  dust -separator  which  pre- 
cipitates the  suspended  matter  in  a  dry  condition. 
The  quantity  of  water  mixed  with  the  gases  is 
increased  or  decreased  automatically  as  the 
temperature  of  the  gases  rises  or  falls. — A.  B.  S. 

Cement  ;     Manufacture  of .     J.    F.  Goddard, 

London.      U.S.     Pat.    1,214,910,    Feb.   6,    1917. 
Hate  of  appl..  May  5,  1915. 

See  Eng.  Pat.  13,542  of  1911  ;   this  J.,  191."..  426. 


X.— METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Rust,  from  iron   plates;    Removal  of .     F.  W. 

Watson.     J.    Chem.,    Met.,    and    Min.    Soc    S. 
Africa,  191(5,   17,   109. 

A  finely  crushed  mixture  of  2  parts  of  sodium 
bisulphate  and  1  of  common  salt  is  wetted  until 
cohesive,  applied  to  the  iron  plate,  and  left  on  till 
the  plate  is  clean.  The  action  is  much  more 
rapid  if  the  plate  is  scraped  every  2 — 3  hours 
and  scrubbed  with  a  wire  brush  and  water,  and 
the  treatment  repeated.  When  clean  the  plate  is 
well  washed,  finally  with  an  alkaline  solution, 
and  dried   quickly. — W.  R.  S. 

Manganese  in  steel ;  Determination  of .     .1.  A. 

Cashmore.     Chem.    News,     1910.'    114,     239. 

In  the  following  method  the  delicacy  of  the  pre- 
cipitation of  iron  by  neutralising  with  ammonia  is 
avoided.  One  or  two  grms.  of  the  sample  is 
dissolved  by  means  of  hydrochloric  a  id  and 
potassium  chlorate,  and  after  expelling  free 
chlorine,  the  solution  is  diluted  to  -100  c.c,  heated 
to  boiling,  and  boiled  for  two  mins.  with  -\  slight 
excess  of  zinc  oxioe  emulsion  to  precipitate  the 

iron.     The  pi ipitate  is  filtered  off  and  washed 

with  hot  water  ;  precipitation  of  zinc  hydroxide 
in  the  filtrate  is  disregarded.  The  filtrate  is  heated 
to  60°  C,  treated  with  1  grm.  of  ammonium  per- 
sulphate to  oxidise  the  manganese,  and  boiled 
with  excess  of  ammonia.  After  filtering,  the 
precipitate  of  hydrated  manganese  peroxide  is 
washed  with  strong  ammonia  solution  to  remove 
zinc,  then  with  hot  water,  dried,  and  ignited. 
Greater  accuracy  is  obtained  by  dissolving  the 
ignited  residue  of  Mn30.,  in  hydrochloric  acid, 
adding  a  few  c.c.  of  nitric  acid,  and  re-precipit  at  ing 
the  manganese  with  ammonium  persulphate  and 
ammonia. 


Chromium  ;    Determination  of in  ferrocJirome. 

W.  Herwis.    Stahl  u.  Eisen,  1910,  36.  016—650. 
J.  Chem.  Soc.  1917.  112.  ii.,  101—105. 

The  volumetric  estimation  of  chromium  in  ferro- 
chrome  by  means  of  potassium  permanganate  gives 
low  results  if  the  theoretical  titer  number  for 
chromium  as  recorded  in  the  text-books  (0-310 
instead  of  the  empirical  number  0-3165)  is  used. 
Ou  the  other  hand,  accurate  residts  are  obtained 
by  the  sodium  thiosulphate  and  potassium 
bichromate  methods.  The  following  shortened 
sodium  thiosulphate  process  gives  results  accurate 
to  0-3%.  and  can  be  completed  in  an  hour.  The 
powdered  sample  is  passed  through  a  sieve  of  2700 
meshes  to  the  sq.  cm.,  and  0-5  grm.  is  fused  in 
an  iron  crucible  with  sodium  peroxide  (5 — 6  grms.). 
gentle  heat  being  applied  for  about  a  minute 
until  the  metal  has  dissolved  in  the  fused  mass, 
after-  which  it  is  heated,  with  gentle  agitation, 
for  two  minutes  with  the  full  Bunsen  (lame.  The 
somewhat  cooled  crucible  is  transferred  to  a  beaker 
containing  about  350  c.c.  of  water  at  00° — S0°  C, 
the  beaker  immediately  covered  with  a  clock- 
glass,  and  the  water  cautiously  ooiled  for  five 
minutes  to  decompose  the  sodium  peroxide  com- 
pletely ;  after  being  cooled,  the  solution  is  diluted 
to  500  c.c.  and  passed  through  a  double  filter. 
100  c.c.  of  the  filtrate  is  diluted  to  about  300  c.c. 
with  water,  treated  with  potassium  iodide  (1  grm.) 
and  hydrochloric  acid  (sp.  gr.  1124,  40  c.c), 
and.  after  1  min.,  titrated  with  sodium  thiosul- 
phate. Decomposition  of  ferrochrome  by  mag- 
nesium carbonate  mixture  is  frequently  incom- 
plete. After  being  sifted,  the  specimen  should 
be  ground  for  two  to  three  hours  in  an  agate 
mortar,  and  the  mixture  must  be  heated  for  at 
least  an  hour  with  a  powerful  blow-pipe  flame. 
The  residue  from  the  first  operation  must  be  once 
more,  at  least,  similarly  treated. 


Gold;     Volatility   of  - 


■  a!    high    temperatures    in 


atmospheres  of  air  and  other  i/ases.  W.  Mos- 
towitseh  and  W.  Pletneff.  J.  Russian  Metall. 
Soc.  1015,  410—431.  Met,  and  Chem.  Eng., 
1917,    16.   153—154. 

Fused  samples  of  purified  gold,  of  0-2  to  0-5  grm. 
weight,  were  placed  in  an  unglazed  porcelain  or 
quartz  boat  and  submitted  to  a  stream  of  gas  for 
measured  intervals,  extending  up  to  2 J  Ins., 
while  heated  in  a  Heraeus  furnace  to  temperatures 
between  1100°  and  1400 '  C.  The  metal  was 
weighed  before  and  after  each  experiment  by  means 
of  a  micro-balance.  In  atmospheres  of  oxygen, 
nitrogen,  carbon  monoxide  or  dioxide,  no  loss  of 
weight  could  be  detected  at  temperatures  up  to 
1400' C.  With  hydrogen,  however,  volatilisation 
was  observed,  amounting  at  1400°  C,  after  an 
interval  of  25  mins.,  to  0-98  mgrm.,  corresponding 
to  a  loss  of  0-25  %.  The  vaporisation  was  accom- 
panied by  a  deep  red  colouring  of  the  silica  boat 
and  the  heating  tube,  due  to  the  formation  of 
a  colloidal  solution  of  gold  in  the  quartz.  This 
action  is  analogous  to  similar  phenomena  shown 
by  copper  when  heated  in  hydrogen,  and  leads 
to  (lie  supposition  that,  at  temperatures  above 
1200- C,  an  unstable  hydride  such  as  Au.ll.  is 
successively  formed  and  decomposed. — J.  N.  P. 

Australian     zinc     industry.     Ch.    of    Comm.    .1.. 

.Mar.,  1917. 
A  NEW  company,  tin-  Zinc  Producers'  Association 
Proprietary.  Ltd..  has  recently  been  formed  to 
handle  all  zinc-  concentrates  produced  within  the 
Commonwealth.  This  is  the  largest  and  most 
powerful  metal  combination  in  the  Southern 
Hemisphere  and  one  of  the  most  important  in 
the  world.  The  Commonwealth's  annual  output 
of  zinc  ores  and  concentrates  amounts  to  150,000 
tons,  and  the  gross  value  of  metal  is  no!  less  than 
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£5,000,000.  All  of  the  zinc-producing  companies 
of  Australia  are  members.  The  association  is 
founded  on  a  co-operative  basis.  One  of  the 
fundamental  principles  is  "equality  ol  treat- 
ment "  to  all  members,  irrespecl  i\  e  of  the  tonnage 
of  output.  The  Commonwealth  Government  is 
represented  on  the  board,  thus  safeguarding  the 
interests  of  the  genera]  community.  As  the  result 
of  the  Commonwealth  Prime  Minister's  efforts 
in  England  the  spelter  question  bas  been  settled 
as  far  ;is  Great  Britain  and  Australia  are  con- 
cerned. A  contract  has  been  entered  into  for 
a  large  supply  of  zinc  concentrates  per  annum 
for  Great  Britain  during  the  currency  of  the  war. 
with  the  option  of  increasing  the  quantity. 

To  meel   post-war  conditions  a  comprehensive 

scheme  covering  the  whol< tpm    oi    Australia 

has  been  adopted.  The  British  Government  has 
entered  into  a  definite  agreement  for  e  (•■im  of 
ten  years  to  take  a  minimum  of  100,000  Ions  of 
Australian  concentrates  at  satisfactory  prices. 
As  to  the  remainder,  arrangements  have  hen 
made  whereby  Australia  will  treat  locally  40% 
of  the  whole  of  the  zinc  concentrates  produced 
in  the  Commonwealth.  Of  the  spelter  thus  pro- 
duced, the  British  Government  has  further  con- 
tracted to  take  up  to  15,000  tons  per  annum  of 
spelter  and  electrolytic  zinc  produced  in  Australia 
for  a  period  of  ten  years.  The  post-war  require- 
ments of  France  and  Belgium  and  other  Allies  are 
being  considered. 

In  order  to  deal  more  effectively  with  the  zinc 
com  cntrates  reserved  to  Australia  under  the 
si  heme,  a  company  called  the  Australian  Electro- 
lytic Zinc  Company  has  been  formed.     Contracts 

for  power  have  I n  arranged  with  the  Tasmanian 

Government  :  tech  ideal  experts  have  Inch  engaged 
and  the  company  promises  to  he  one  of  t  he  foremost 
industrial  concerns  in  the  Commonwealth.  To- 
wards seen ring  capital  for  Australian  zinc  industries 
the  Imperial  Government  undertakes  to  advance 
a  substantial  sum  at  the  same  rate  of  interest  as 
is  paid  by  the  Imperial  Government,  if  required, 
to  finan -e  Australian  zinc  works  until  war  restric- 
tions are  removed.  The  .Mount  Lyell  company 
is  embarking  upon  a  new  venture,  and  promises 
to  be  a  large  producer  of  electrolytic  zinc.  The 
enlargement  of  the  Port  Pirie  zinc  distillery  is 
receiving  attention.  Zinc  specialists  have  been 
engaged  to  undertake  the  modernization  of  the 
zinc  distilling  plants  in  Australia,  and  also  to 
install  and  work  the  electrolytic'  zinc  processes. 

Aluminium     scrap     and     swarf    and     cupro-nickel 

scrap;    Government  control  of . 

Tin:  Ministry  of  Munitions  has  issued  orders 
governing  the  conditions  under  which  the  above 
metals  will  be  controlled.  The  full  text  of  the 
orders  will  be  found  in  the  issues  of  the  Board  oi 
Trade  Journal  of  March  7th  and  15th  respectively. 

Zinc-lead    smelling     plant    at    Ehibaatus,   Siberia. 
Eng.   and   Min.   J.,    1917,    103,    :>(>(>. 

In  the  annual  report  of  the  Irtysh  Corporation, 
Ltd.,  the  progress  iu  building  and  putting  into 
operation  the  great  zinc  and  lead-smelting'  plant 
at  Ekibastus,  Siberia,  which  is  to  treat  the  ore 
oi  the  Kidder  mine,  was  summarised.  In  the 
zinc  plant  proper,  the  lirst  duplex  Merlon  caleiner 
started  in  May,  1916,  and  one  block  of  retorts 
followed  in  August.  The  zinc-distillation  rum* 
are  of  modern  type,  gas-fired  and  regenerative. 
I  h  block  has  an  estimated  output  of  150  tons 
of  spelter  a  month.  For  the  first  eight  weeks  of 
operation  the  output  of  spelter  was  about  90  tons, 
and  the  management  is  looking  forward  to  a 
rapid  increase  in  this  up  tofull  capa.  it  \ .  Addil  ional 
calciners  are  n earing  completion,  and  a 
Mock  of  zinc  retorts  was  to  be  ready   by  the  end 


of  1916.  The  plant  has  been  laid  out  for  an 
installation  of  20  blocks  of  zinc  furnaces,  of  which 
it  is  expected  to  have  six  completed  by  the  end  of 
1917.  Construction  work  on  the  lead  smelting 
plant  is  well  .advanced.  The  smaller  of  the  two 
blast  furnaces  should  be  ready  to  go  into  com- 
mission early  in  1917  and  the  larger  one  during 
the  summer.  This  plant  will  treat  the  lead  con- 
centrates received  from  Bidder  and  the  residues 
from  the  zinc  retorts.  Adjacent  to  the  lead  plant 
a  lead  refinery  is  being  erected.  It  will  i  on-i-t  of 
softening  and  d tossing  furnaces,  desilverisation 
kettles,  a  Howard  press  and  stirrer,  and  a  tilting 
furnace  for  the  distillation  of  the  zinc  crusts  from 

the  desilverisation  kettles.  The  bullion  refinery 
will  produce  pure  gold  and  silver.  Work  on  the 
bullion  refinery  is  advancing,  and  should   be  V 

pleted  as  soon  as  net 

Glucinum  beryllium];  Melting  point  and  lieal  oj 
fusion  of  —  .  G.  Oesterheld.  Z.  anorg.  Chem., 
1916,  97,  1—6.     .1.  Cbem.  Soc,  1917,  112,  ii..  89. 

(ii.i  i  im  m.  prepared  electrolyticaUj  from  sodium 
glucinum  fluoride,  was  pressed   into  pastilles  and 

fused      in     a      magnesia     tube     in     hydiogen.      The 

Erodiict  rontained  99-5 %  Gl,  the  piincipai  impurity 
eing  the  carbide.  Beating  and  cooling  curves 
gave  the  value  1278  ±5"  < '.  for  the  melting  point. 
Vn  approximate  del  erminal  ion  of  the  heal  of  fusion 
by    'omparing  the  duration  of  the  arrests  when 

equal  volumes  of  gold  and  glucinum  were  cooled 
under  similar  conditions,  gave  L'77  cals.  per  grin., 
whilst    Crompton's  rule,   atomic    weight     •    heat    of 

fusion  -7-  absolute  temperature  of  fusion  2,  gave 
the  value  341.  Glucinum  has  the  largest  beat  ol 
fusion  of  any  metal,  corresponding  with  its  high 

melting  point  and  low  atomic  weight. 


Glucinum    {beryllium];   Alloys  of  - 


with    alum 


inium,  copper,  silver,  and  iron.     G.  Oesterheld. 

Z.  anorg.  Chem..  1916,  97,  0—40.      J.  Chem.  So.  .. 
1917,  112,  ii.,  89—90. 

(ii.niNi'M  and  aluminium  are  miscible  in  the 
liquid  state  and  do  not  form  a  compound.  The 
Iree/.ing-point  curve  has  two  blanches,  with  an 
elite, tic  point  at  nil  C.  and  A  atomic  ",,  Gl. 
Solid  solutions  are  only  formed  at  the  glucinum 
end  of  the  series  up  to  3  atomic  ",',.  The  sections 
may  lie  etched  with  dilute  sodium  hydroxide.  It 
has  not  been  found  i  ossible  to  alio;  glucinum  and 
magnesium,  as  the  latter  boils   below    the  melting 

point  of  the  former.  The  alloys  with  copper  are 
complicated.  The  freezing  point  of  copper  is 
first   lower., i,  solid  solutions  being  formed  up  to 

10  atomic   ",,  (il.  and  beyond  this  the  liquidus  and 

solidus,  which  are  separated  by  a  very  small 
interval,  have  an  unusual  form,  passing  through  a 

minimum  and  a  point  of  inflexion.  The  £  solution 
breaks  up  at  a  lower  temperature;  there  being  an 
cute,  ioid  point  at  575  C.  and  111  atomic  %  Gl. 
There   is  a   short    ascending   branch   corresponding 

with  the  separation  of  a  7-solution,  and  then  the 
freezing-point  curve  rises  to  a  maximum  at   the 

composition  CuGl,,  beyond  which  if  has  not  I, ecu 
possible    to    follow    the    alloys.     The    I  sol 

contains     from     70     atomic   ",,(11     Upwards.      The 
transformation  of  ,1  into  a  and  7  was  confirmed  by 
quenching    experiments.     The    eutectoid    l 
structure   very   like   that    of   the   pearlite   of   steel. 
'I'he  co,  n poii  i ,,  I  (  u(  d  .,  is  reddish-grev  .      The  alloys 

may  be  dissolved  in  nitric  acid  tor  analysis,  and 
the  coi,|er  estimated  by  electrolysis.  Silver  and 
glucinum  gi\e  a  simple  eutectiferous  system,  the 

eu'.e,  lie  point  being  at  sTs  ('.  and  Id  atomic  ", 
(il.  Solid  solutions  are  only  formed  to  the  extent 
Of  about  S  atomic  %  at  the  glucinum  end  ol  the 
series.      \  transformation  point  ol  748    i  .  lias  been 

observed,  and  as  pure  glucinum   is   not    ollotropic, 
iggested   that    a   ipoiind    may   be   formed. 
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The  alloys  increase  in  hardness  and  diminish  in 
ductility  as  the  glucimim  increases.  The  aJoys 
with  iron  have  been  examined  up  to  21  %  (.1  )>> 
weight.  There  is  an  eutectic  point  at  1155°  <".  and 
3s|  atomic.  %  Gl,  the  region  of  solid  solutions 
extending  to  29%.  The"  /3-a-transforrnation  of 
iron  is  lowered  by  glucimim,  becoming  constant 
at  650°  C.  The  compound,  which  may  have  the 
formula  FeGl...  is  darkened  by  sodium  hydroxide. 

Erratum. 

This  J..  Feb.  28,  1917.  page  220.  col.  1,  "  Counter 
current  deeaniation  in  the  cyanide  process,"  line  8 
from  bottom  of  abstract,  for  :'  C -0209c.  (0-01045d.)" 
read  "  2c.  (Id.)." 

Boasting    of  zinc    blende,     llutin.     See    VII. 

Critical  examination  of  Lunge's  dry  method  for  the 
rapid  determination  of  sulphur  in  roasted  pyrites, 
ete.     Peregrin.     See  VII. 

Some  reactions  involved  in  secondary  copper  sulphide 
enrichment.     Zies  and  others.   See  VII. 

'Reduction    of    silver    chloride,    and    had    chloride. 
Gawalowski.     See  VII. 

Blectroanalysis  of  tin  without  platinum  electrodes. 
Batuecas.     See  XXIII. 

Patents. 

[Briquetting  iron  ores  and  flue  dust]  Binding 
material  and  method  of  preparing  same.  M. 
Freiberger,  Charlottenburg,  Germany.  Eng.  Pat. 
7010,  May  10,  1915.  Addition  to  Eng.  Pat. 
15,919  of  1913  (see  Fr.  Pat.  160,954  of  1913; 
this  J.,  1911,  85). 

The  binding  material  is  produced  by  heating  a 
mixture  of  highly  basic  alumino-silicates,  or  burnt 
lime  and  iron  oxide  or  hydroxide,  or  an  ore 
relatively  high  in  lime,  to  a  temperature  below  the 
sintering  point.  It  is  mixed  with  ores  poor  in 
lime,  and  the  mixture  briquetted  below  sintering 
temperature.  If  an  ore  contains  an  excessive 
proportion  of  lime,  it  is  heated  to  below  the 
sintering  temperature,  and  a  sufficient  proportion 
of  uncalcined  ore  is  added  to  prevent  expansion  of 
the  resulting  briquettes.  The  ore  or  flue  dust 
may  also  be  elutriated,  the  fine  portion  being 
mixed  and  heated  with  burnt  lime  or  basic 
alumino-siucate,  and  used  to  briquet  the  coarse 
portion.  The  binding  mixture  may  be  produced 
by  wet  grinding  ;  the  lime  may  be  dry-slaked,  or 
slaked  with  the  wet  fine  portion  from  the  elutria- 
tion.— W.  R.  S. 


Sieel  or  ingot  iron  ;  Manufacture  of - 


,  B.Talbot, 
.Middlesbrough.  Eng.  Pat.  103,569,  Apr.  5, 
1916.     (Appl.  No.  4996  of  1916.) 

A  furnace  is  used  which  contains  two  or  more 
separately  tilting  hearths,  each  of  which  is  used 
for  independent  7nixing  or  refining.  (See  also  Fng. 
Pats.  22.767  of  1903  and  9110  of  1904;  this  J., 
1904,  939  ;  1905,  444.)— W.  R.  S. 

8U  ■  t   ingots  :  Apparatus  for  treating .     E.   J. 

Fhnn.  jun.,  Woodlawn,  Pa.  U.S.  Pat.  1,212,470, 
Jan.  16,  1917.     Date  of  appl.,  Mar.  10,  1916. 

Tiik  intermediate  portion  of  the  floor  of  a  soaking 
pit  is  made  of  gradually  increasing  height  from 
each  end  towards  the  centre,  thus  providing  a  pair 
of  supports  for  the  ingots  ;  the  pit  has  also  an 
abutment  on  ea.di  side  wall  extending  inwards. 
These  supports  and  abutments  are  adapted  to 
contact  respectively  with  the  inner  corners  of  a 


pair  of  opposed  ingots,  and  with  their  outer  sides. 
The  ingots  are  thus  maintained  in  an  upright 
position,  spaced  from  each  other  and  from  the 
sjdes  and  bottom  of  the  pit,  to  obtain  equal  dis 
tribution  of  heat  round  them. — T.  H.  B. 

Steel  and  iron  ;    Process  of  making .      S.   S. 

Knight,  Berkeley,  Cal.  U.S.  Pat.  1,213,806. 
Jan.  23,  1917.    Date  of  appl.,  Feb.  18,  1914. 

In  the  manufacture  of  iron  or  steel  in  a  basic 
open -hearth  furnace,  a  layer  of  ferrous  material 
low  in  carbon,  such  as  steel  or  wrought  iron  scrap, 
amounting  to  10  to  20%  of  the  entire  weight 
of  the  charge,  is  introduced  directly  on  to  the 
bottom  of  the  furnace,  and  heated  until  reduced 
to  a  pasty  condition,  thus  forming  a  protective 
layer.  Burnt  lime  or  limestone  to  the  extent  of 
5  to  20%  of  the  entire  charge  is  added,  then 
additional  charges  of  ferrous  material  and  car- 
bonising material  of  a  non-ferrous  nature,  chiefly 
free  carbon,  until  the  entire  charge  is  completed. 
The  temperature  is  then  rapidly  raised  so  as  to 
melt  the  ferrous  material,  highly  carbonised  ferrous 
material  being  added,  if  necessary,  to  obtain  a 
bath  containing  about  0-50  to  0-90%  carbon. 
The  heating  is  continued  so  as  to  reduce  rapidly 
the  quantity  of  materials  other  than  iron  and  the 
metal  is  finished  and  drawn  off  as  usual. — T.  H.  B. 

Steel ;  Alloy  roll .  F.  D.  Taggart,  Wyomissing, 

Pa.  U.S.  Pat.  1.213,973,  Jan.  30,  1917.  Date 
of  appl.,  Oct.  31,  1916. 

The  steel  contains  carbon  1-25 — 2-50,  chromium 
1-50 — 3-00,  and  vanadium  0-25%,  the  minor 
elements  present  not  exceeding  1  %• — W.  R .  S. 

Furnaces ;     Electric. [for    production    of   zinc 

and  other  metals].  F.  Cochiovius,  Buchschlag 
Hessen,  Germanv.  Eng.  Pat.  16,602,  Nov.  24, 
1915.    Under  Int.  Conv.,  Nov.  24,  1914. 

The  reducing  chamber  of  a  rotary  electric  furnace, 
for  the  production  of  zinc  and  other  like  metals, 
in  which  the  heat  is  produced  by  the  resistance 
offered  by  the  charge  to  the  passage  of  the  current, 
is  subdivided  into  two  or  more  compartments  by 
partitions,  and  one  or  more  phases  of  a  polyphase 
current  is  supplied  to  each  compartment.  The 
central  portions  of  the  partitions  are  cut  away, 
thus  forming  centrally  an  undivided  chamber, 
or  the  partitions  may  be  provided  with  perfora- 
tions. A  separate  condensing  apparatus  is  supplied 
for  each  compartment  of  the  reducing  chamber. 

—B.N. 

Zinc;   Recovery  of .    C.  H.  Fulton,  Cleveland. 

Ohio,  Assignor  to  D.  B.  Jones,  Chicago,  111. 
U.S.  Pat.  1,213,180.  Jan.  23,  1917.  Date  of  appl., 
July  17,  1916. 

Ground  and  calcined  zinc  ore  is  mixed  with  coke 
and  a  carbonaceous  binder,  such  as  pitch,  in  such 
proportions  that  when  made  into  compact  bri- 
quettes under  pressure  and  subjected  to  subsequent 
distillation,  the  briquettes  will  maintain  their  form 
and  volume.  The  briquettes  are  preheated  to  drive 
off  the  volatile  matter  of  the  binder  and  convert 
the  latter  into  coke,  then  interposed  as  a  con- 
tinuous resister  between  the  electrodes  of  a  closed 
electric  furnace.  A  current  is  passed  to  heat 
them  to  a  distilling  temperature,  and  the  zinc  is 
recovered   from  the  evolved  vapour. — T.  H.  B. 

Zinc-furnace.  G.  Londress  and  L.  Rogers.  ('larks 
burg,  W.  Va.  U.S.  Pat.  1,213,922,  Jan.  30, 
1917.  Date  of  appl.,  June  27,  1914.  Renewed 
Mar.  4,   1916. 

In  a  zinc  dross  furnace,  a  closed,  inclined,  cylindri- 
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eal  chamber  or  droas  compartment  is  surrounded 
by  a  spiral  due  through  which  the  gases  Erom 
fireboxes  beneath  pass  to  a  stack.  \t  the  lower 
end  of  tin-  dross  compartment,  and  adjoining  the 
fireboxes,  is  a  spelter  bos  containing  removable 
kettles  adapted  to  reeeive  molten  zinc  discharged 
from  openings  in  the  vertical  end  wall  of  the 
cylindrical  chamber.     \V.  I-:.  1*'.  1'. 

Metals;     rial, mi  of .     J.   A.   Law,   London. 

Prom  'I'll.-  Thermic    Plating   Process  Co.,   Inc., 

.New  York.       Eng.  PatS.   16,867  an, I    hi.siis,  Nov. 

30,  1915.     (See  also  Eng.  Pat.  2:i.57i;  of  1914  ; 

this  .1..  L916,  12::.) 

'I'iii:  metal  to  be  plated  (e.g.  iron)  i-  coated  with 

a    suspension    of    the   plating    metal    (e.g..    copper) 

and  or  a  reducible  compound  of  the  latter  with 
,  or  other  reducing  agent  in  a  spreading 
vehicle  (<.</..  crude  petroleum  having  an  asphaltic 
has.')  and  heated  to  a  temperature  (2000°  P., 
1090  C.)  sufflcienl  to  effect  the  necessarj  reduction 
ami    union. — W.  E.  P.  1*. 


|  Uuminiwm  :  ]    Process   of   plating 


L.    W. 


Bugbee,    Assignor    to    American    Optical    <  o., 
Southbridge,  Mass.     l.S.  Pat.  1.-214.271,     -Ian. 

:!tl.    I'.IIT.       Hate  of  appl..    l»ee.    I.    1916. 

The  aluminium  article  is  connected  with  a  sonree 
of  electricity  ami  submerged  in  a  plating  bath. 
During  the  plating  operation  the  article  is  sub- 
;  to  an  abrasive  blast,  tie-  initial  rale  of 
abrasion  being  greater,  and  the  final  considerably 
less,  than  the  rate  of  plating. — \V.  Ft.  S. 


Metal   scrap :     Treatment  of 


E.     R.    Sid- 


eline and  T.  (i.   Hirst.  Leigh.  Lanes.      Eng.  Pat. 
L03.553,    .Mar.    8,    1916.     (Appl.    No.    3455    of 

1916.) 

Scrap  such  as  shavings,  borings,  turnings,  etc., 
is  prepared  for  melting  by  intimately  mixing  it. 
with  1 — 3%  of  moistened  flux  (borax,  soda,  or 
potash)  so  that  the  metal  particles  become  coated, 
and  then  briquetting  the  product  under  heavy 
pressure  without  addition  of  a  binding  agent. 
r  —  \V.  R.  S. 


De-tinning  and  the  like;    Apparatus  for 


.  I. 
Hall,  Birmingham.  Eng.  Pat.  103,836,  July 
1 1,   1916.     (Appl.  No.   152  of  1916.) 

Tin:  articles  to  be  de-tinned  gravitate  from  the 
inlel  to  the  outlel  of  a  slowly  rotating,  inclined 
cylinder  mounted  inside  a  concentric  fixed  cylin- 
der lined  with  firebrick  or  other  refractorj  material. 
Blames  from  gas  burners  are  directed  into  the 
annular  space  between  two  cylinders.  The  articles 
are  fed  in,  at   the  higher  end,  through  a  hopper, 

II wi  1.1  of  which  is  in  register,  once  everj   revo 

hit  ion.  with  aii  opening  in  the  inner  cylinder. 
The  products  oi  combustion  escape  from  outlets 
in  the  upper  part   of  the  outer  cylinder.     -T.  II.  B. 

lluminium  alloy.     W.    \.   McAdams,    Baj    Shore, 

N/5  .     1  .8.  Pat.    1,212,37  i.  Jan.   16,  1917.  I> 

of  appl.,  Apr.  I"'.  1914.     Renewed  June  6,  1916. 

Till'-,  alloy  consists  of  about  L28  parts  of  alu- 
minium, 'lii  parte  of  zinc,  and  2b  parts  of  copper 

by    Weght.— - T.  II.  B. 

Ore  mixtures;    Separating  finely  divided in 

ninnim  vessels.     !•'.  A.  M.  Schiechel,  Frankfort, 
i,  irmany.     U.S.  Pat.   1,212,566,  Jan.   16,   1917. 

I  late    "I     aj.pl..    Julie    25,     1915. 

The  ore  pulp  is  subjected  to  successive  vacuum 
treatments,  each  higher  (ban  the  preceding  one. 
The  separating  chambers  each  have  the  aha] [ 


an  upright  cone  with  a  discharge  orifice  at  the 
top.  overlying  which  is  a  vacuum  bell.  The  bells 
and  the  chambers  are  connected  in  series  by  valved 
conduits,  so  thai  different  degrees  of  vacuum  may 
be  produced  in  the  various  bells,  at  the  same  time 
maintaining  a  desired  liquid  level  in  one  of  the 
chambers   and    permitting   a    How   of   liquid    to   an 

adjacent  chamber  through  one  of  the  com  I  nils.     A 

portion  Of  the  metallic  particles  present  is  removed 
Iron,  the  pulp  bv  each  successive  vacuum  treat- 
ment. -T.  If.  1$.  " 

Molten  metal  in  ingot  moulds;  Compound  for 
coverimi  the  top  of .  .T.  !•'..  Sheaffer,  Burn- 
ham,  Pa.  U.S.  Pat.  1,212,825,  Jan.  16,  1917. 
Date  of  appl.,  Apr.  20,  19  Hi. 

THE  exposed  surface  of  molten  metal  is  protected 
by  a  mixture  of  pulverised  anthracite  and  petrol- 
eum  oil   ill  about    the  proportion    of    one  quart    of 

the  latter  to  100  lb.  of  anthracite. — T.  H.  B. 
Concentrating  ores,  minerals  or  earths;    Device  for 

use  in or  for  like,  /iiir/ioses.      M.  T.  Tavlor. 

Cam  Brea,  Cornwall.  Eng.  Pat.  103,858,  Feb. 
11,  19Iti.     (Appl.  No.  2204  of  1916.) 

Lead,  alloys:    Manufacture  of .      F.  ('.   Frary, 

Niagara  Falls.  N.V.,  and  S.  N.  Temple,  St. 
Paul,  Minn..  I'.S.A.  Lug.  Pats.  101,208  and 
101,209,  July  19,  1916.  Under  Int.  Conv.,  Aug. 
13,  1915.  (Appl.  Nos.  10,154  and  ln.l.V,  <>i 
191b.) 

See  U.S.  Pats.  1,158,674  and   1,158,675  oi   1915] 

this  J.,  1915,  1250. 


Aluminium ;     Recovery    of 


from     coinposiU 


materials  containing  aluminium  and  silicon,  such 
as  clay,  bauxite,  or  the  like.     J.  E.  Pollak,  London) 

From  Weaver  Co..  Milwaukee,  Wis..  I.S.A. 
Eng.  Pat.  103,716,  Mar.  1,  1916.  (Appl.  No. 
3083  of  1916.) 

Si  I     I'r.    Pat.    181,056  of   1916  ;  this  J.,    1917.    111. 

Tungsten  metal :  Process  for  producing  homogeneous 
bodies  of  chemically  pur.'  of  any  desired 

shape.  O.  Voigtlander  and  BE.  Lohmann,  Essen, 
(iermam.  L.S.  Pat.  1,212,426,  Jan.  lti.  1917. 
Date  of  i appl.,  Dec.  2.  1913. 

See  Eng.  Pat.  27,369  of  1913  :   this  J.,  191."..  875. 


Metals  :    Method  of  reducing 


[electrolylically]. 


R.  J,  McNitt.  Niagara  Falls.  N.V..  Assignor  to 
The  Roessler  and  Basslacher  Chemical  Co., 
New  York.     r.s.  Pat.   1,214,808,   Feb.  6,   1917. 

Hate  of  appl.,   May    12.    1915. 

See  Fr.  Pat.  166,205  of  1913  :    this  J..  191  !.    600, 

Annealing     furnaces     healed     by     gaseous       fuel. 
Eng.    Pat.    103,693.     Sec  I. 


XI.— ELECTRO-CHEMISTRY. 

Titration  of  sulphates  of  some  divalent  metals  by  (hi 
electric      conductivity      method.      Harned.       S 

Will. 

Electro-analysis  of  tin  without  platinum  ele* 

Batiiccas.      Sec    XXIII. 

PATENTS. 

Machine  for  waterproofing  fibrous  materials,     i.s. 
Pat.   1,215,077.     Sa    \  . 

Electrolytic    manufacture   of  perborate   of  sodium. 
Eng.  Pat.   ,778.     See  VII. 
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XII.— FATS;    OILS;    WAXES. 

Control   of  fats,    oils,    oilseeds   and   their    products. 
New    branch    of   the    Ministry    of   Munitions. 

The  Ministry  of  Munitions  announce  that,  by 
arrangement  with  the  Ministry  of  Food  and  the 
Board  of  Agriculture,  they  have  assumed  control 
of  all  fats,  oils,  oilseeds  and  their  products,  in- 
cluding oilcake,  soap,  and  margarine.  A  new 
Branch  of  the  Explosives  Department  of  the 
Ministry  is  !>eing  organised  under  Mr.  Alfred 
Bigland,  M.P.,  as  Controller,  assisted  by  a  Con- 
sultative Committee  representing  other  Govern- 
ment Departments.  Mr.  Bigland  lias  for  over 
a  year  had  charge  of  the  interests  of  the  Ministry 
of  Munitions  in  respect  of  oils,  fats,  and  oilseeds, 
required  for  the  extraction  of  glycerin  for  use 
in  the  manufacture  of  propellant  explosives.  The 
Secretary  of  the  new  Branch  is  Mr.  C.  \V.  Bin:, 
to  whom  communications  should  be  addressed 
at  the  Oils  and  Fats  Branch.  Department  of 
Explosives  Supply,  Ministry  of  Munitions,  Storey's 
(iat.e,  London.  S.W.  1. 

It  is  particularly  desired  that  representations 
to  the  Controller  of  Oils  and  Fats,  etc.,  should  be 
put  forward  through  trade  associations  and 
kindred  bodies,  and  not  by  individuals  and  firms, 
in  order  to  avoid  unnecessary  multiplication  of 
correspondence. 

Mineral  oils  will  not  be  dealt  with  by  the  new 
Branch  but  by  the  existing  Munitions  Petroleum 
Supplies  Branch.  Essential  oils,  butter,  and  lard 
are  also  outside  the  scope  of  the  new  Branch's 
activities. 


Oil  testing.    A.  H.  Gill.    J.  Ind.  Eng.  Chem..  BUT. 
9,  136. 

I.  A  test  for  oils  by  salting-out  their  soaps.     The 
test  depends  on  the  varying  quantities  of  sodium 
chloride  required  to  salt-out  the  soaps  prepared 
from    different    oils.     Two    grms.    of    the    oil    is 
saponified  with  5  c.c.  of   10%  sodium  hydroxide 
solution  (adding  alcohol,  if  necessary),  the  mixture 
is  evaporated  to  dryness,  the  residue  dissolved  in 
warm  water,  the  solution  cooled,  neutralised  with 
hydrochloric     acid,     using     phenolphthalein      as 
indicator,  and  then  diluted  to  50  c.c.     Ten  c.c.  of 
this  solution  is  placed  in  a  bottle  and  titrated  with 
sodium    chloride    solution    (320    grms.    per    litre) 
until  the  lather  just  fails  to  persist  for  5  mins. 
From    the    quantity    of    hydrochloric    acid    used, 
and   this  titration   with    sodium   chloride,   is   cal- 
culated the  amount  of  sodium  chloride  (in  grins.) 
required  to  precipitate  the  soap  from   1   grm.  of 
oil.     The    following    results    were    obtained    with 
various  oils: — Olive  oil,  21 — 2-2  ;  cottonseed  oil, 
10-6 — 11-6;    linseed  oU,  80 — 8-6;  oleomargarine, 
2-8  ;    butter,    1-2 — 1-4   grms.   of   sodium   chloride 
per  grm.  of  oil.     In  the  case  of  coconut  oil  soap, 
an  end-point  in  the  titration  was  not  obtainable. 
II.   Test  for  gelatinous  matter  in  linseed  oils.     "When 
linseed  oil  is  saponified  and  the  resulting  soap  solu- 
tion shaken  with  petroleum  spirit,  the  amount  of 
suspended  matter  which  separates  at.  the  junction 
of  the  two  liquids  appears  to  vary  with  the  drying 
properties  of  the  oil,  the  largest  quantity  being 
found  in  oils  which  are  slowest  in  drying.     Ten 
grms.  of  the  oil  is  saponified  with  20  c.c.  of  10% 
sodium  hydroxide  solution,  and  the  soap  solution 
is  diluted  with  warm  water  to  225  c.c.  ;    25    c.c. 
of  this  solution  is  placed  in  a  test-tube  (6  Xl  in.), 
8  c.c.  of  86°  gasoline  (sp.  gr.  0-648)  is  added,  the 
mixture  shaken,  and  then  centrifuged  for  :.  mins. 
at   1800  revs,  per  min.     Ordinary  linseed  oil  gave 
a    layer   of   sludge,    nearly    10   mm.    in  thickness, 
h'-tween  the  two  layers  of  liquid,  whilst  an  artists' 
oil   yielded   a   sludge   laver  less   than   5   mm.   in 
thickness.— W.  P.  S. 


Brazilian    oilseeds,      li.    R.    Bolton    and    D.    G. 
Hewer.     Analyst,   1917.  42,  35 — 45. 

(1)  Elans  guineensis.      The  pulp   oil   and   kernel 
oil  are  suitable  for  the  same  purposes  as  the  palm 
oil    and    palm-kernel    oil    of    commerce,    but    the 
characters   of    the   fats   differ;   considerably   from 
those    of    the    African    products.     The    Brazilian 
kernel   oil   would    lie   regarded   as  more   valuable 
than  the  African  kernel  oil.  whilst  the  pulp  oil  is 
less  useful  than  the  African  product.      (2)  Astro- 
caryum   vulgare.    Mart.,    is    another   palm    which 
grows    in     Maianliam,     Para,     and     the    Amazon 
valley.     The  pulp  oil  is  of  a  pale  straw  colour  and 
has  the  consistency  of  vaseline.     It  prepaied  from 
fresh  fruits,  so  as  not  to  contain  moie  than  10% 
of  free   fatty   acids,   it  would   be  suitable  for  the 
manufacture  of   margarine.     The   kernel   oil   is   a 
firm  solid  fat  resembling  ordinary  palm-kernel  oil. 
(3)  Astrocaryum  species.    This  palm,  known  locally 
as  3lurumuru,  yields  a  kernel  oil  which  could  be 
used  as  a  substitute  for  cacao  butter  and  coconut 
"  steariue."     (4)  Acrocomia  sclerocarpa.  Mart.,  is  a 
palm  which  forms  large  forests  in  Paraguay.      It 
yields  a  pulp  oil  closely  resembling  palm  oil,  but 
of  somewhat  less  value.     The  kernel  oil  melts  at 
a  lower  temperature  than  ordinary  palm  kernel 
oil.     The  crude  fat  is  suitable  for  soap-making  and 
when  refined  would  be  particularly  suitable  for  the 
manufacture  of  margarine.      (5)  Maximiiiana  regia, 
Mart.    (Anaja    or    kokerite   palm)    yields   a    firm, 
white,  somewhat  brittle  kernel  oil,  which  is  odour- 
less,  and  suitable  for  use  as  an  edible   fat.      !<i) 
Cocos  syagrus.     Two  distinct  types  of  this  palm 
occur,  the  kernels  of  which  give  different  yields 
of  fats  which  are  practically  identical  in  character 
and  suitable  for  food.      (7)   Attalea  funifera.  Mart. 
The   pulp   contains   only   about   1%   of   oil.     The 
kernels,  the  shells  of  which  are  extremely  difficult 
to  crack,  yield  a  fat  resembling  coconut   oil.  but 
somewhat   softer.     It   is   suitable   for  margarine. 
About  6000  tons  of  the  kernels  have  been  exported 
in    two    years.     (8)  (Enocarptis   batara.     The    oil 
prepared  by  the  natives  from  the  pulp  of  the  fruit 
of   this   palm   closely   resembles     olive   oil    in    its 
phvsical  and  chemical  characters,  and  is  particu- 
larly suitable  tor  use  as  a  salad   oil.      (9)   Virola 
biriihyba,  Humo.,  known  as   TJcuhnba.  belongs  to 
the  Nat.  Order,  Myristicaceae.     It  produces  seeds 
which   contain    an   essential   oil   of   characteristic 
odour,  and  a  fat,  which,  when  refined,  is  odourless 
and  neutral.     Acid   and  decomposed  fats  yield  a 
good  candle  material  when  distilled.     (10)  Myris- 
tiea  platysperma,     Spruce.  The  kernels  contain  a 
cream-white,  hard,  orittle  fat  consisting  chiefly  of 
myristin.     (11)  Pcnlae.lHhra  filamentosa  is  a  legu 
minous  plant,  the  seed-kernels  of  which   jield  a 
golden  oil  which  deposits  "  stearine  "  at  20°  to 
21    C.     The  oil  is  readily  saponified  but  yields  a 
soft    soap    of    poor    colour.     If    refined    it    would 
probably  be  edible.     The  kernels  are  also  rich  in 
proteins.     (12)  Pcntaclethra  macrophylla  is  closely 
allied    to    P.    filamentosa.     The    seeds    are    most 
generally  known  as  Maboula  panza  beans.     They 
yield  an  oil  (sp.  gr.  0-917  at  15'  ('.)  with  properties 
practically     identical     with     those     of     11.     (13) 
Can/ocar    species.     The    kernels    produce    a    firm, 
brittle,    white    fat.    which    would    be   suitable,    in 
admixture    with  oils,  as  a  margarine  fat   or   lard 
substitute.     (11)  Manna     from     Maranham     and 
Para,  are  seeds  of  unknown  botanical  origin,  11m- 
kernels  of  which  yield  a  viscous,  deep  yellow  oil. 
which  could  possiblv  be  used,  in  admixture  with 
mineral  oils,  as  a  lubricant.      (15)  Pachira  specie*. 
The  kernels,  which  have  an  odour  of  liquorice  and 
fenugreek,  yield  a  semi-solid  fat   with  an  odour  01 

liquorice,    which,    however,    does    prevent     lt£ 

being  used  for  soap-making.     (16)    Mahuba  rana. 
These  seeds  of  unknown  botanic  al  origin  j  ielde 
dark-coloured    fat.   which   mighl    be    suitable  a 
candle  materia].     (17)  Carapa  guianensis,  Aui.]..  is 
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known  ;is  Andiroba.  The  oil,  which  is  prepared 
by  the  natives,  haa  anthelmintic  properties,  and  is 
unfit  for  food,  though  it  could  be  used  for  soap- 
making.  (18)  Qmphalea  megacarpa,  Hemel,  which 
belongs  to  the  Euphorbiacece,  produces  seeds 
known  as  cayeli  nuts.  The  kernels  yield  an  oil 
(sp.gr.  0-9218  at  15°  0.),  with  the  physiological 
properties  of  castor  oil,  but  differing  therefrom  in 
ils  analytical  characters,  in  not  being  optically 
active,  or  very  visions,  and  in  being  only  slightly 
soluble  in  alcohol.  The  following  table  gives  the 
\i.-l.ls  and  characters  of  thp  fats  obtained  from 
t  hese  seeds. 


.erotic,   palmitic,   and   stearic   acids   in   (he  mor 
solid   constituents   of   the   fat.     The   more  liquid 
constituents  of  the  fat  contain,  in  addition  to  free 
cholesterol,  a  mixture  of  alcohols  ol  an  oily  nature. 

and    the    fatty     acids     are     probabVj      stearic     ami 

palmitic  acids,  and  an  optically  active  acid  (hydr- 
oxystearic  acid?),  together  with  resin  acids. 
From  the  more  solid  constituents  of  the  fat  there 

was  found,  in  add  it  ion.  mixed  with  the  fatty  acids, 
a  substance,  m.pt.  103  ('..  which  may  be  the 
anhydride  of  lanoceric  acid.  Carnaubic  acid, 
which  has  been  described  as  a  constituent  of  wool 
fat.  is  regarded  as  a  mixture  ol  .erotic  acid  with 


Melting  point. 

1 

i  roe  1  tl 

acids  as 
laurlo  acid 

yield. 

Incipient 
fusion. 

Complete 

fusion . 

Solid!! 

Saponll 

Refractive 

iodine 

111- 

point 

value. 

Index 

value. 

in    kernel 

S  ipiittil 

(Zeiss) 

nil  un.l 

at   in  C. 

oleic   in 
pulp  oil. 

'" 

•c. 

•c. 

•C 

% 

" 

i.  (2  samples): — 

Pulp     

Caiaue    .  . 

46-9—10-7 

22—240 

30—30-5 

2 1  ■'.! 

197-1 

78-1     88-3 

29-8     20-5 

'  ,      36-7 

28-5—28-0 

30-2—31-0 

27-3     27-8 

220-2 

III..— 12-7 

25  .      n-6 

0-55     0-33 

— 

Pulp     

Tucum, 

37-5 

27-0 

35-0 

— 

220-2 

52-6 

16-4 

l:;-s 

n-7r, 

Kernel     

1 
palm 

43-5— 52-5 

29-4     30 

30-6—32-5 

240— 215-2 

16-8—37-6 

i  '  i 
13-91 

0-54 
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S3 

34 
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0 
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1 

..:  i 

— 
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— 
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ifoe  ij/a 
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21 

22—25-8 

19-4     24-9 

2::7     246 

37-2      10-1 

n-1       1-7 

Anaji, 

26 

28-5 

— 

2in  9 

38-3 

16-56 
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M 
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23 
23 

29 

2S-7 

26-8 

2.'>2-.-. 

.71 

36-2 

12-5 

i     i 

3-2 

2-'.l7 

I         . 

22-2 

26-1 
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37-1 

16-8 

2-80 

Pulp           

1 

— 

— 

7-n 
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.-  - 

IMS 

as  oleic  add 

l-l 

Ocuhuba 

41-7 

I  1-3 

IIIO 

220-3 

60-9 

1*1 

1 7-r. 

3-2 

— 

59-3 

41-0 

12-5 

J9-8 

239-5 

37-1 

i  98 

:;-72 

— 

1 1    Kernel       

1 

50-99 

.10-78 

IHl 

14-0 

1  l-l 
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181-3 

52-8 
57-8 

100-4 

0-20 
04)3 

L2    Kernel    
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30-5 

17  0 
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16-2 
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— 
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62-27 

— 

- 
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ir  c 

a 

'.in-:: 

124-2 

8-7 

— 

58-03 

L8      II 
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208-7 

IT- 

41-7 

3-67 

ran  < 

70-9 

1       10-0 

ii-n 

— 

245-1 

U-T 

20-98 

22-u 

in 

.1  ndiroba. 
Crab 
i  iro] 

57*85 

28-0* 

50-0 

62-2 

18-6 

Cayete 

86-7  ■ 

liquid 

192-2 

584 

1 1 5-8 

ll|ll 

n-i'i 

•  Portion  liquid  at  15°  C. 
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Palmoil;  Colour  tests  foi  .    i..  H.  Gill.     J.  Ind. 

Eng.  Chem.,   1917,  9,  \:u\~  139. 

The  colour  reaction  for  palm  oil  (green  coloration 
with  acetic  anhydride  containing  a  trace  of  sul- 
phuric acid i  described  by  Crampton  and  Simons 
(this  .1..   1905,  351)  is  quite  untrustworthy.     The 

t  est    is  real!-    one  for  carotin   rather  than  for  palm 

oil,  and  the  reaction  is  given  >■>  anj  oil  which 
contains  carotin,  e.g.,  palm  oil,  butter,  sesame1  oil, 
etc.     W.P.S. 

Waal   in!  :    Constituent  .      P.    Rohmann. 

Biochem.  Zeits.,  1916,  77,  jus     328.    .1.  (hem. 
Soc,  1917,  112,  i„  78. 

\-    a    resuli    of   attempts   to   separate   th n 

stitueni  oi  wool  fat,  the  author  draws  the  con- 
clusion that  it  consists  of  a  mixture  of  the  esters 
..I  cholesterol  and  of  alcohols  of  the  fattj  series, 
including  eery]  alcohol  and  alcohols  with  a  smaller 
number  of  carbon  atoms,  lie  was  unable  to  con- 
firm the  presence  of  carnaubyl  alcohol  or  of 
isocholesterol.     The    fatty    acids    are    apparently 


a.ids    containing    a    .smaller    number    of    carbon 
atoms. 

Patents. 

Soap-like  detergents  "ml  manufacture  thereof.     \V. 

I'YIdeiih.  uiiei .      I  .ond,  m.  Eng.      Tat  .      103 

lei..  :;  and  Mar.   13,   L916.     (  \ppl.   t-Tos.   1668  and 

3748  of  1916.) 

\  uixtuue  of  spent  snap  lyes,  -'>.  china-claj  or 
■■  killas  "  (see  Eng.  Pat.  7920  of  101  I  ;  this  .1., 
ml.".  560),  '-'■"'.  'in. I  soli  soap,  7-5  parts  bj  weight, 
with  or  without  the  addition  of  I  to  2%  of  "  nitre." 
The    china-clay    is    mixed    with    the    lye    heated 

previously    I  "  ><>     •  '■■  ami  the  snap,  in  solution  and 

also  heated  t.<  80    «'..  is  added.— W.  P.  S. 

Apparatus  <<•>'  drying  and  treating  sewage  sludge, 

riiiiru.  inn/  uilii  r  materials  in  hut/..     Eng,   Pat. 
103,521.     See  I. 

M,  Hi, a!  hi  making  food  compositions  [from  innniils]. 
t  ,S.   Pat.   1,218,854.     See  XIXa. 
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Patents. 

Carbon-black  ;    Process  and  apparatus  inr  making 

.  W.  O.  Snelling,  Pittsburgh,  Pa.     U.S.Pat'. 

1. 213,915, Jan.30. 1917.  Dat.eofappL.Oct.il, 1915. 

A  carbonaceous  flame  is  allowed  to  impinge 
upon  a  surface  which  is  maintained  at  a  tem- 
perature above  100°  ('..  but  below  the  tem- 
perature of  the  flame.  This  is  achieved  by  the 
use  of  a  plate  of  sufficient  thickness  to  ensure  that 
there  is  a  substantial  difference  between  the  tem- 
peratures of  its  lower,  carbon-collecting  surface 
and  its  upper  surface,  which  is  in  contact  with  a 
cooling  liquid. — E.  W.  L. 

Colours  and  the  like  ;   Process  for  thickening  and. 

filtration     of .     J.     Jung,     Coln-Ehrenfeld. 

Ger.  Pat.  295,577,  Jan.  12,  1915. 

The  liquid  carrying  the  colour  in  suspension  is 
passed  under  pressure  through  a  series  of  indepen- 
dent filter-cells,  and  the  resulting  paste  is  conveyed 
to  a  receptacle  in  which  a  vacuum  filtering  drum  is 
mounted  eccentrically.  Compressed  air  is  supplied 
to  the  space  between  the  drum  and  the  receptacle, 
"the  inlet  opening  for  the  paste  being  sealed  by  the 
paste  itself.  The  cake  which  forms  on  the  outer 
surface  of  the  drum  is  compressed  by  an  adjust- 
able, curved,  spring-like  member,  and  is  subse- 
quently removed  by  a  scraper.  The  surface  of  the 
drum  is  kept  clean  by  a  rotating  brush  near  the 
inlet  opening  for  the  paste. 

Condensation  product  from  phenols  and  formaldehyde. 
L.  Berend,  Amoneburg,  Germany.  U.S.  Pat. 
1,214,414,  Jan.30, 1917.Dateof  appl.,Mar.l9,1914. 

Artificial  soluble  and  fusible  resins  are  obtained 
by  condensing  crude  cresol  containing  m-cresol,  or 
a  mixture  of  p-cresol  and  m-cresol,  with  "  a  form- 
aldehyde body  "  in  about  such  quantity  as  the 
quantity  of  m-cresol  in  the  mixture  will  call  for, 
expelling  and  recovering  the  unused  cresol  from 
the  product.  — E.  W.  L. 

Varnishes,   paints,   and  other  protective  or  coating 

preparations  ;  Manufacture  of .    H.  Terrisse, 

Geneva,  Switzerland.  Assignor  to  The  Indes- 
tructible Paint  Co.,  Ltd.,  London.  U.S.  Pat. 
1,214, 611,Feb.6,1917.  Date  of  appl.,Apr.22,1915. 

See  Eng.  Pat.  23,054  of  1914  ;  this  J.,  1916,  57. 


XIV.     INDIA-RUBBER ;  GUTTA-PERCHA. 

linbber  ;  Wet  combustion  in  the  nitrosite  combustion. 

method  for  the  direct  determination  of .    L.  G. 

Wesson  and  E.  S.  Knorr.     J.  Ind.  Eng.  Chem., 
1917,  9,  139—140.    (See  this  J.,  1914,  703.) 

The  nitrosite  is  prepared  in  a  chloroform  solution 
and  the  latter  is  filtered  into  a  round-bottomed 
flask,  and  evaporated.  Meanwhile  the  portion 
insoluble  in  chloroform  is  also  dried  and  extracted 
repeatedly  with  ethyl  acetate  dried  pre\  iously 
over  calcium  chloride,  the  extracts  being  filtered 
into  the  same  flask.  The  ethyl  acetate  is  then 
evaporated  and  the  residue  in  the  flask  treated 
with  15  c.c.  of  water  containing  1  drop  of  hydro- 
chloric acid,  which  is  evaporated  rapidly  by  the 
use  of  a  current  of  dry  air.  The  dry  residue  is 
heated  for  a  further  30  mins.,  and  then  oxidised 
by  the  gradual  addition  of  a  mixture  of  10  grms.  of 
potassium    bichromate    and    75    c.c.    of    sulphuric 


acid.  The  gases  evolved  are  passed  through  a 
series  of  U-tubes  containing,  in  order,  sulphuric 
acid  and  bichromate,  water  containing  a  drop  of 
the  preceding  mixture,  granular  zinc,  calcium 
chloride,  soda-lime  (weighed),  and  soda-lime  and 
calcium  chloride  (weighed ).  Heat  is  applied  to  the 
combustion  flask  to  complete  the  oxidation,  and 
the  last  traces  of  carbon  dioxide  are  swept  over 
into  the  absorption  tubes  by  means  of  a  current  of 
ah-  free  from  carbon  dioxide.  When  0-5  grm.  of 
rubber  is  taken  for  the  determination,  the  weight 
of  carbon  dioxide  found  multiplied  bv  01-8181  gives 
the  percentage  of  C10II16  in  the  sample. — W.  P.  S. 

Rubber ;   Aniline  method  for  the  determination  of 

mineral   fillers    in .     O.    II.    Klein,    J.    H. 

Link,   and    F.    Gottsch.      J.    Ind.   Eng.   Chem., 
1917,  9,   140—141. 

One  grm.  of  the  finely-divided  rubber  is  extracted 
with  acetone  for  4  hours,  then  dried  at  a  low 
temperature,  and  transferred  to  a  weighed  centri- 
fuge tube  ;  50  c.c.  of  pure  aniline  and  5  c.c.  of 
nitrobenzene  are  added,  the  tube  is  covered,  and 
the  mixture  is  heated  at  160°  C.  until  solution  of 
the  rubber  is  complete.  This  requires  from  3  to 
18  hours,  or  more.  After  cooling,  ether  is  added 
to  fill  the  tube,  and  the  contents  of  the  tube  are 
mixed  and  centrifuged  for  15  mins.  at  1500  revs, 
per  min.  The  supernatant  liquid  is  then  decanted, 
and  the  residue  centrifuged  four  times  with  ether, 
using  25  c.c.  each  time.  The  contents  of  the  tube 
are  then  dried  at  100°  C,  and  weighed.  The 
ethereal  solutions  decanted  from  the  tube  are 
united,  and  evaporated,  and  the  residue  is  ignited  ina 
silica  basin  ;  the  weight  thus  found  is  added  to 
that  of  the  residue  in  the  tube.  The  addition  of 
nitrobenzene  causes  more  rapid  solution  of  the 
rubber. — W.  P.  S. 

Rubber  products  ;  Determination  of  mineral  matter 
in — — .  J.  P.  Peregrin.  Ann.  China.  Analvt., 
1917,  22,  27—29. 

The  results  obtained  by  the  direct  incineration  of 
rubber  being  inaccurate,  owing  to  the  losses  of 
zinc,  antimony,  lead,  etc.  incurred,  the  use  of 
anisol  as  a  solvent  for  the  organic  constituents  is 
recommended.  1 — 2  grms.  of  the  rubber  (rasp- 
ings) is  digested  with  50 — 100  grms.  of  anisol  at 
100°  C.  for  6  hrs.  or  until  the  rubber  ceases  to 
swell  ;  a  large  excess  of  pure  benzene  is  then 
added,  and  the  mixture  allowed  to  stand  for 
several  days,  after  which  the  mineral  matter  is 
readily     separated     bv     centrifugal     means. 

— W.  E.  F.  P. 

Diphenyubutadiene.     Johlin.     See  XX. 

Patents. 

Vulcanising  plastics  [rubber];  Process  of  -  — . 
C.  J.  Bendall,  Naugatuck,  Conn.,  Assignor  to 
Boston  Rubber  Shoe  Co.  U.S.  Pat.  1.213.90.-). 
Jan.  30,  1917.     Date  of  appl.,  May  13,  1915. 

Rubber,  or  similar  material,  is  partially  vulcanised 
in  contact  with  air  heated  to  vulcanising  tempera- 
ture, and  at  a  pressure  sufficient  to  prevent 
blowing.  It  is  then  allowed  to  cool,  also  under 
air  pressure,  and  vulcanisation  is  afterwards  com- 
pleted in  contact  with  wet  steam  at  vulcanising 
temperature  and  pressure. — E.  W.  L. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Tanning  materials  from   British    Malaya.     <'h.  of 

Comm,   J.,    Alar..    1917. 
Tin-,  total    value   of   gambier   imports   (in   bales) 

into  the  Straits  Settlements  from  the  Malay  States, 
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British  North  Borneo,  anil  Netherlands  India 
was  6208,060  in  1913,  £170,234  in  1914,  6293,317 
in  1915,  6251,874  in  1916  (nine  months).  The 
values  of  the  exports  were  6214,535  in  L913, 
£198,404  in  L914,  6300,261  in  L915,  and  6267,187 
in  L916  (nine  months);  the  greater  pari  ol  the 
exports  went  to  the  (Jnited  Kingdom,  United 
States,  and  France.  Exports  of  cube  gambicr 
werevaluedat  6165,031  in  L913,  £150,723  in  L914, 
6153,431  in  1915,  and  6158,368  in  1916  (nine 
months);  the  largest  consumer  is  British  India, 
where  it  i-  used,  as  in  Malaya,  for  chewing.  In 
Europe,  Vmerica,  \xi  tralia,  and  Smith  Africa, 
it  is  largely  used  for  tannine.  Cutch  is  imported 
into  lb"  Straits  Settlements  from  Brunei  and 
Sarawak,   and    is  then   re-exported,  the  value  of 

the  exports  having  i n  640,638  in  1913,  637,918 

in  191  I.  646,935  in  L915,  an  I  624,370  in  L916 
(nine  months)  ;  before  the  war  German}  was  the 
largest  consumer,  but  recently  increasing  quantities 
have  been  sent   to  (Ireat    Britain. 

Patents. 

Gelatinising      substances;        Methods     for     finely 
dividing  ■      Utt.-Ges.     fur    Chem.     Prod. 

Muni.  II.  Scheidemandel,  Assignees  of  E.  Salxn, 
Berlin.  Eng.  Pat.  100,073,  Feb.  10,  1916. 
I  ader  I  m .  Conv.,  Peb.  10,  1915.  (Appl.  No. 
•_>ti|r.  of  1916.)  Addition  to  Eng.  Pat.  15,365 
ol    L915. 

See  U.S.  Pat.  1,195,099  of  1916;  this  J.,  1916, 
1029.  The  Liquid  inli>  which  the  gelat  inisingsub- 
stance  is  introduced,  consists  of  machine  oil  having 
a  viscosity  of  6  (Engler)  at  50    C. 

Manufacturing    colloids.       U.S.    Pat.     1.214,209. 
See  I. 


XVI.^SOILS;    FERTILISERS. 
Acid  soils  ;    Investigations  on  the  acidity  o) 


S.   Osugi   and   T.    Uetsuki.    Ber.   Ohara    tnst. 
Landw.  Porschungen,  1916,  1,27 — 52. 

Two  100-grm.  portions  of  a  soil  were  treated 
respectively  with  100  c.c.  of  2V/10  potassium 
chloride  solution  and  the  same  amount  of  2V/10 
solution  <>i  potassium  acetate.  After  standing 
for  two  days,  \\  it U  frequent  agitation,  the  clear 
liquids  were  boiled,  and  the  acidity  determined 
by  titrating  with  N  10  sodium  hydroxide;  the 
silicic  arid  and  alumina-contents  were  also  deter- 
mined. It  was  found  that  the  alumina  in  the 
nitrate  from  the  potassium  chloride  extract  was 
10  20  times  great  er  than  that  in  the  fill  rat  e  from 
the  acetate  extraction,  bul  the  aciditj  of  She 
former  was  only  J  —J  that  of  the  latter.  Various 
acid  soils  were  then  treated  similarly  and  the 
filtrates  analysed,  with  the  result  that  the  soils 
were  shown  to  exerl  a  selective  capacity  Eor  ad- 
sorbing bases,  and  that  the  amount  of  bases 
adsorbed  was  equivalent  to  the  sum  of  the  ex- 
changed bases  and  the  arid  liberated.  Investiga- 
tions of  a  soil  in  various  stages  of  disintegration, 
t  aken  from  an  on  hard  of  i  he  <  Ibara  1  nstii  ut  e,  and 
including  the  mother  rock  a  quartzitic  diorite, 
and  its  end-product  b  red  clay,  showed  that  the 
percentage  of  bases  diminished  with  increased 
weathering,  and  that  the  acidity,  the  loss  on 
ignition,  and  the  adsorptive  capacity  increased 
correspondingly.  Similar  experiments  on  arti- 
ficially prepared  hydrated  aluminium  silicates 
showed  that  their  degree  of  acidity  »^  closely 
related   t,i  the   amount   of    base  thej    contained. 


When  a  soil  undergoes  active  weathering,  basic 
constituents  are  strongly  adsorbed  by  the  colloidal 
substances  set  free,  ami  when  such  soils  are  treated 

with  a  salt    solution,  flee  acid   is  produced*.      Since 

the  aluminium  compounds  present  in  a  soil  are 
attacked  and  dissolved  much  more  readily  by 
dilute  hydrochloric  than  i.\  dilute  acetic  acid, 
it  is  obvious  that  the  potassium  chloride  extract 
of  a  sod  will  contain  more  dissolved  alumina  than 
an  extract  made  with  potassium  acetate.  \n 
acid  soil  is  to  be  regarded  as  a  soil  deficient  in  basic 
const  ii  uents.    -E.  II.  T. 


Plants  ■    The  injurious  and  stimulating  actions  oj 

mills  a  pun .     I.  Onodera.     Ber.  Ohara  Inst. 

Landw.  Porschungen,  1916,  1,  ">;{ — no. 

The  existence  ol  free  inorganic  acids  in  soil-  is 
probably  due  to  over-application  of  inorganii 
fertilisers,  and  the  presence  of  organic  acids  to 
excessive  dressings  oi  organic  manures.  In  inves- 
tigating the  influence  of  acids  upon  the  germinal  ion 
of  barley,  rice,  and  red  clover,  the  seeds  were 
>it  ed  with  .--odium  chloride  solution  (sp.  gr,  1  I  . 

thoroughly  washed,  air-dried,  and  then  planted  in 

purified  moist  sea-sand  contained  in  Petri  dishes, 

to    which    the    solution    of    acid    was    also    added. 

The  dishes  were  kept  nearly  covered  and  the 
moisture  content  was  maintained  constant.  The 
experiments  were  performed  in  duplicate,  the 
number  of  germinated  seeds  "as  counted  daily  for 
11   days,  and   in   some  cases  the   lengths  of   the 

sprouts     were     measured.      The     acids     used     were 

formic,  acetic,  lactic,  suiphuiic,  hydrochloric,  and 
nitric,  in  concentrations  varying  from  A  33  to 
.V  500.  Formic  acid  stimulated  the  germination 
of  barley  but   not  that  of  rice  or  red  clover;  in 

each    case    a    concentration    above     V     100    proved 

injurious.  Acetic  acid  much  accelerated  the 
growth    of    barlej    but    hindered    germination    at 

above     V    .">n.      lii.,-    icsponded  less,    and   all    con 

cent  rat  ion- lower  than  .V    71   had  the  sai 'fleet  : 

above  that  strength  this  acid  retarded  germination. 

Lactic  acid  did  not  stimulate  red  clover  seeds,  and 
solutions  stronger  than  .V  83  proved  harmful  to 
the  sprouts,  In  solutions  stronger  than  Y  100, 
the  mineral  a' ids  adversely  affected  the  plants. 
Sulphuric  a<  id  in  all  concentrations  used  ret  aided 
the  germination  of  barley  and  red  clover,  bul 
accelerated  that  of  rice  up  to  the  sixth  day.  Nitric 
acid  weaker  than N /100  markedly  stimulated  both 
germination  and  growth.  By  weighing  the  clover 
plants  at  i  he  end  of  t  he  experiments,  it  was  found 

that  the  average  effect    of  the  three  mineral  acids 

was  about  the  same  as  that  of  the  three  organic 
acids.  The  effect  of  acids  upon  the  growth  of 
young  barley,  lice,  soya  bean,  rye,  bean  (I'husroluS 
villi/. ,  I.. I.  and  radish  plants  was  investigated  in 
water  cultures  containing  0*125%  ol  Sach's 
solution,  of  acidity  JV  2880,  the  growth  being  under 
observation     for      12     days.      The     concentrations 

above  which  harmful  effects  ensued  varied  con- 
siderably.    Thus   lor   lactic   acid    and   rice   it    was 

Y  I  •_'.">,  and  for  the  same  acid  on  rye,  beans,  and 
radishes  \  1500.  for  the  mineral  acids  the 
maximum  concent  rat  ions  were  .Y    250  for  rice  and 

Y  .Miu  for  barley.  In  geneial.  plant  growth  was 
considerably  stimulated  by  moderately  concen- 
trated    acids,    and     ill    particular    by    nitric    acid 

(used  in  the  form  of  urea  nitrate)  containing  0-06 

grm.  per  litre.  The  latter  fact,  taken  in  con- 
junction with  the  favourable  stimulating  a<  Hon  on 
germination,  should  prove  of  great   importance  in 

manuring.      The    order    of    toxicity    of     the    acids 

investigated  was  :  hydrochloric  (greatest),  sul- 
i  huric.  formic,  butyric, acetic,  nitric,  and  lactic. 
Plants  grown  in  an  acid  culture  develop  abnormally 
in    height,    their    mot     development     is    quickly 

arrested,  but  the  growth  of  the  foliage  i-  con- 
tinuous.— B.  II.  T. 
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Arid  phosphate  and  raw  rock  phosphate  :  Relative 

availability  of in  Indiana  field  tests.     S.  D. 

Conner.    J.  Ind.  Eng.  Chem.,  1917,  9,  154 — 155. 

Field  tests  with  various  crops  (maize.  \\  heat,  hay, 
potatoes)  showed  that  the  use  of  acid  phosphate 
as  a  fertiliser  yielded  far  better  results  than  were 
obtained  by  the  use  of  raw  rock  phosphate  :  soils 
treated  with  the  latter,  however,  yielded  better 
crops  than  did  the  untreated  soil. — \V.  I'.  S. 


Potash  :  Banana  stall*  as  a  source  of .     H.  E. 

Billings  and  A.  W.  Christie.     J.  Ind.  Eng.  Chem., 
1917.  9,  153—154. 

Dried  banana  stalks  contain  10-46%  of  potash 
(K.(>)  ami,  as  a  fertiliser,  compare  favourahly 
with  dried  kelp.  When  charred  and  leached,  1  ton 
of  the  dried  stalks  yields  27  lb.  of  90%  potassium 
carbonate.     (See  also  Ellis,  this  J.,  1916.  456.) 

— W.  I'.  S. 

Oranges  :  Effect  of  fertilisers  on  the  composition  and 

qualitu  of .     H.  I).  Young.     J.  Agric.  Res., 

1017,  8,  127—138. 

Neither  potash  nor  phosphate  exerted  any  effect 
on  oranges  grown  at  the  Californian  University 
C5trn«  Experimental  Station.  The  application  of 
nitrogenous  manures  gave  coarser  fruit  with  a 
little  less  jui^e  and  a  slightly  lower  sugar  content, 
anil  this  result  was  the  same  whether  the  nitro- 
genous fertiliser  was  applied  alone  or  in  conjunction 
with  potash  or  phosphate,  or  with  both.  In  every 
case  where  nitrogen  was  applied,  the  fruit  con- 
tained an  increased  percentage  of  that  element. 

— E.  H.  T. 

Field     trials ;      Experimental     error     in .     C. 

Miyake.    Ber.  Ohara  Inst.  Landw.  Forschungen, 
1916,  1,  111—121. 


The  magnitude  of  the  experimental  error  involved 
in  estimating  a  crop  of  barley,  and  a  rice  crop, 
at  Moriorka  (Japan)  was  determined  by  sub- 
dividing each  field  into  one  hundred  small  unit 
plots  (Ath  acre),  and  harvesting  the  grain  on 
combinations  of  3,  5,  and  10  units  selected  in 
different  ways.  The  standard  deviation  decreased 
as  the  number  of  combined  units  was  increased, 
and  it  was  always  smaller  when  the  units  were 
chosen  at  random  than  when  adjacent  units 
were  selected.  The  probable  error  for  the  barlev 
was  ±3-3%,  and  for  the  rice  ±1-8%.  For 
English  crops  and  unit  plots  of  J— s'&th  acre,  Hall 
and  Russell  recorded  ±5%.  fn  estimating  the 
total  yield  of  a  field  crop  by  this  method  of  partial 
harvesting,  it  is  advisable  to  use  various  methods 
of  sampling.  Of  the  six  methods  employed,  the 
"  scattering  "  and  the  "  diagonal  "  gave  the  best 
results.  In  the  former,  ten  plants  were  taken 
from  each  of  ten  small  unit  plots  situated  in 
different  parts  of  the  field  ;  in  the  latter,  two 
ropes  were  stretched  diagonally  across  the  field 
and  the  plants  growing  nearest  to  them  were 
selected. — E.  H.  T. 

Possible  partial  substitution  of  nitre  cake  for  sul- 
phuric acid  in  the  manufacture  of  sulphate  of 
ammonia.   Parrish.   See  VII. 

Patents. 

Fish    meal    and    the    like;      Manufacture    of . 

W.  West,  Grimsby.  Lincoln.    Eng.  Pat.  103,493. 
Jan.  17,  1916.     (Appl.  No.  746  of  1916.) 

Pish  offal,  for  the  production  of  fish  meal,  is 
rcalcd  in  the  inner  receptacle  of  a  double-walled 
vessel,  steam  being  passed  into  the  annular  space 
ihrough  inlets  in  the  outer  wall,  and  thence  to  the 
Material  through  perforations  in  the  inner  vessel. 


Steam  may  also  be  supplied  from  a  perforated  pipe, 
extending  substantially  the  whole  length  of  the 
double-walled  vessel. — B.  N. 


Potassium  [salts]:    Process  of  extracting from 

minerals.      H.   Blumenberg,   Los  Angeles,   Cal., 
Assignor  to  E.  B.  Mapel,  New  York.    U.S.  Pal 
1 .2 1 4.003,  Jan.  30,1917.  Date  of  appl.,Apr.3. 1  '.i  1 I i . 

A  refractory  mineral  containing  pocassium, 
such  as  felspar,  is  powdered,  mixed  with  an 
equal  quantity  of  powdered  sodium  nitrate  or  an 
alkaline-earth  nitrate,  and  heated  to  1200° — 
1500°  F.  (650° — 815°  C.)  in  a  closed  chamber  till 
the  liberation  of  oxides  of  nitrogen  ceases.  The 
fused  mass  is  ground,  treated  with  sulphuric  acid. 
the  solution  filtered  oft',  and  the  potassium  sulphate 
separated  from  other  salts  by  crystallisation. 
The  potassium  in  the  mineral  is  thus  rendered 
available  as  a  commercial  fertiliser. — W.  F.  F. 

Manure  or  fertiliser  ;    Manufacture  of  an  artificial 

.      A.   Messerschmitt,    Stolberg,    Germanv. 

U.S.   Pat.    1,214,346,   Jan.   30,    1917.     Date   of 
appl.,   Oct.  25,   1916. 

Potassium  minerals,  e.g.,  silicates,  mixed  with 
phosphates  and  a  basic  substance,  are  calcined, 
and  then  treated  with  a  hot  concentrated  solution 
of  calcium  nitrate. — B.  N. 


XVII.— SUGARS  ;    STARCHES ;    GUMS. 

La'vulose  ;    Determination   of  in   presence    of 

dextrose.  L.  Loewe.  Proc.  Soc.  Exper.  Biol, 
and  Med.,  New  York,  1916,  13,  71 — 72.  J. 
Chem.  Soc,  1917,  112,  ii..  49. 

The   method    depends    on   the    yellow    coloration 

developed   after   boiling  and   addition  of  a  0-2",, 

solution  of  orcein  and  an  85  %  solution  of  phos- 

!   phoric  acid  ;   the  yellow  colour  becomes  orange  on 

|   addition  of  alkali.      The  test  is  made  quantitative 

by  colorimetric  comparison  with  a  standard  Iaevu- 

lose  solution  treated  with  the  reagents.     Laevulose 

I   was  detected  in  1  e.c.  of  a  005  %  solution.     Sucrose 

interferes,  owing  to  hydrolysis  by  the  acid. 

d-Glucose  [dextrose]  ;  Studies  on  the  forms  of 

and  their  mutarotation.  C.  S.  Hudson  and  J.  K. 
Dale.    J.  Amer.  Chem.  Soc,  1917,  39,  320—328. 

For  the  purpose  of  studying  the  mutarotation 
coefficient  of  glucose,  pure  a-  and  /9-glucose  were 
prepared  in  quantity  by  the  following  method. 
"  Corn  sugar,"  prepared  by  the  acid  hydrolysis  of 
corn  (maize)  starch,  was  dissolved  in  five  times  its 
weight  of  water,  decolorised  with  decolorising 
carbon,  and  evaporated  in  vacuo  to  a  syrup, 
containing  70 — 75  %  of  solids,  and  to  this  an  equal 
weight  of  glacial  acetic  acid  was  added.  Crystallis- 
ation soon  commenced  and  was  complete  in  a 
few  hours,  giving  a  yield  of  60 — 70  %  of  pure 
glucoseafter  dryingina  vacuum  at  50°  C.  From  this 
purified  glucose  d-glueose  was  obtained  by  dis- 
solving 500  grms.  in  50  c.c  of  water  and  adding 
600  c.c  of  hot  glacial  acetic  acid,  with  stirring. 
Crystallisation  commenced  in  the  hot  liquid  and 
the  crystals,  filtered  oft  with  the  aid  of  suction, 
consisted  of  93%  /3-glucose.  By  reorystallising 
twice  from  concentrated  (1  in  1)  ice-cold  aqueous 
solution,  with  the  addition  of  alcohol,  a  pure 
product  was  obtained  having  an  initial  rut  at  inn 
of  +19-0°.  a-Glucose  is  the  predominating  form 
when  crystallisation  occurs  slowly  a1  ordinarj 
temperature  from  somewhat  dilute  acetic  acid. 
Thus  the  addition  of  1000  c.c  of  glacial  acetic  acid 
to  a  solution  of  500  grms.  of  glucose  in  250  c.c.  oi 
water  gave,  after  washing  with  alcohol.  ;i  pure 
a-glucose  which  had  an  initial  rotation  of        '1°  • 
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Syrups  fur  canning  and  preserving.     J.  15.  McNair, 

J.  Ind.  Eng.  Chem.,  11)17.  9,  151—153. 
Tables  arc  given  showing  galls,  of  water  or  oz. 
of  sugar  per  gall,  of  syrup  required  to  change  a 
syrup  from  a  given  degree  Bris  to  another  given 
degree  Bris  at  17  C,  and  for  similar  changes  in  the 
sp.gr.  of  t  he  s\  ru]>.  The  tables  are  calculated  from 
the  empirical  Formula  :  y  1  ■  Ix  +  0002  JT2x3.  where 
\  degrees  Brix  of  syrup  and  y=  the  oz.  <>f  sugar 
added  per  gall,  of  water  at  17°  C.  (See  also  this 
.)..  1018,  704.)     W.  P.  S. 

Double  salts  formed  by  sodium  and  potassium  car- 
bonates.     Bain,  and  Oliver.     See  VII. 

P  WENT 

\l(illns(    (mil   process  of  making   the  same.     F.   J. 

Bemig,  Assignor  to  Crown  Maltose  <  !o.,  Chicago, 

III.     l.s.  Pat.  1,21  1,160,  Jan.  30,  1017.     Hate 

of  appl.,  Feb.  12,  1015. 

Starch  in  solution  is  subjected  to  the  action  of 

.li.i  fcatic   enzymes,  the  solution  is  (hen   sprayed 

into  a  drying  atmosphere,  and  the  resulting  dry 

aub  lame,  consisting  of  spheroidal  particles  con- 

taining  more  than  mi",,  of  reducing  sugars,  calcu- 

lat  ed  as  maltose,  is  collected.-  \Y.  p.  s. 


XVIII.     FERMENTATION    INDUSTRIES. 


Wine  :  Microanalysis  of - 


M.  Hipper  and  F. 
Wohack.  /..  landw.  Versuchs-Wesen.  Oesterr., 
1016,  19,  372—381.  J.  Chem.  Soc,  L017,  112, 
Li.,  106. 

Wohack's  method  of  estimating  glycerol  in  wine 

llu     J.,    1015,  07  I  )  lias  Keen  modified  to  lender  it 

suitable  lor  micro-analysis.      0-5  CC.  of  wine  which 

has  been  evaporated  to  half  its  original  volume 

and  treated  With  barium  acetate  and  tannin 
(100   r.f.   of  wine.    HI  r.c.   of    10%   barium   acetate 

solution;  and  as  much  tannin  as  can  be  placed  on 
the  point  of  a  knife)  is  brought  into  a  decomposi- 
tion Basis  and  treated  with   1-5  <-.i-.  of  hydriodic 

acid    (sp.gr.    l-'.lti).      The  decomposition  vessel  is  a 

quartz  or  glass  tube  filled  with  platinised  quartz 
or  platinised  asbestos,  and  i*.  shielded  from  direct 
contact  with  the  Same  by  ashestos  paper  and  iron 
gauze.     The  rest  of  the  process  is  the  same  as  thai 

previously  described.  The  complete  process,  in- 
cluding evaporation  of  the  wine,  occupies  1  '  brs., 
and  gives  very  accurate  results  with  a  minimum 
expenditure  oi  time,  labour,  and  cost. 

Cider  vinegai  :  Volatile  reducing  substance  in . 

|{.   W.  Balcom.     .1.   Anier.   Chem.   Soc.,    1917, 
39,  300     315. 

I'm:  volatile  reducing  substance  present  in  the 
distillate    from    cider    vinegar    consists    Largely, 

if         not  whollv,         of  acet  vhnetliN  Icarhiniil. 

(II  ;.(lh  ill.  i  i  1. 1  II  „  which  is  'shown'  to  be  a 
ual  constituent  of  cider  vinegar.  From  the 
distillate  diacetylphenylo  azone  was  prepared  and 
identified,  buf  that  it  originated  from  the  carbinol 
and    nut    from   diacety]    was   proved    by   the   fact 

that    dilute    solutions  of   the   latter  were   yellow  in 

colour,  had  no  reducing  properties,  and  gave  a 
quantitative  yield  of  the  dioxime,  whereas  the 
vinegar  di-.till.ate  was  colourless  and  gave  no 
dioxime.     (■'.  F.  M. 


i    oj    tartar  :    Manufm  tun    oj 


in    South 


Australia.     \\  .    \.   Hargreaves.     8.  Aust.  Dept. 
of  Chem.,  Bull.  No.  3,  L016,  1—12. 

The  imports  into  the  Commonwealth  of  Australia 
For  the  year  1013  amounted  t"  2101  tons  of  cream 
.,1    tartar  and    Isll   Ims  of  tartaric   acid,   of  which 


s.  Australia  took  inn  tons  and  65  tons  respectively. 
The  average  value  of  cream  of  tartar  works  out 
at  1>7  ami  of  tartaric  acid  at  6120  per  ton.  The 
average  annual  production  of  wine  in  s.  Australia 
is  close  on  3   million  gallons,  of   which   just    about 

one- half  is  distilled  for  spirits,  at  a  stage  too  early 
for  the  deposition  of  any  quantity  of  argol.  It  is 
estimated  that  during  storage  in  casks  for  two 
years,  1  6  lb.  of  argol  separates  per  1000  u'alls. 
of  wine,  so  that  from  the  wine  which  is  not  dist  died 
2 J — 21  tons  of  cream  of  tartar  should  be  available 
per  annum,  on  the  basis  of  a  70",,  yield  from  the 
argol.  A  verj  much  larger  quantity  is  obtainable 
from  the  lees,  in  which  cream  of  tartar  amounts 
to  about  30%  of  t  he  dry  substance.  The  quantity 
of  wet  Lees  per  1000  gallons  of  wine  varies  within 
wide  limits  according  to  circumstances;  a  con- 
servative estimate  gives  6000  galls,  of  thick  Lees 
from  250,000  of  wine;  the  thick  lees  contains 
2-35  Lb,  of  dry  solids  per  gall.  One  and  a  hall 
million  gallons  of  wine  should  therefore  yield 
llj  tons  oi  cream  of  tartar,  and  it  should  he 
possible  to  Obtain  a  further  similar  amount  from 
the   wine   used    for  distillation,    by   separating   the 

lees  for  treatment.  The  recovers-  of  cream  of 
tartar  from  the  grape  marc  has  not  received 
detailed  attention.  I  ut  if  the  marcs  contain  about 

3%    of    the    salt,    there    should     be    a    still     lamer 

supply,  possibly  up  to   ion  tons,  avadable  from 

this    source.      (ream    of    taitai     may    be    prepared 

from  argol  by  treating  the  material  with  sodium 

carbonate,    extracting   the    readily   soluble   sodium 

potassium  tart  rati-,  and  decolorising  the  solution 

with    animal    charcoal,    then    liberating    the    acid 

potassium   tartrate   by   sulphuric   acid.     For  the 
treatment   of  the  Lees,   Etasch's  neutral  proci 
quite    satisfactory.     The    material    is    roasted    at 

about  150  C.  to  decompose  the  proteins  and 
colouring  matters,  so  that  a  clear  filtrate  may  be 
obtained  on  extraction.     The  residue  is  extracted 

With    hot    water  or  mother  liquor  so  as  to   yield    a 

6%  solution,  from  which  the  tartar  is  crystallised 
on  cooling  and  then  decolorised  and  purified   bj 

re-crystallisation,       for    the     treatment     of     marc;:, 

the  alcohol  may  first  be  recovered  in  speciallj 
adapted  stills  and  the  tartar  crystallised  graduallj 

in  shallow  wooden  vessels  from  the  distillation 
residue. — .1.  F.  \i. 

Utilisation  of  ammonium  chloride  by  yeast.     Hoff- 
man.    See   XIXa. 


XIX.4.-F00DS. 

Feast  [bakers']  ;     Utilisation  of  ammonium  chloride 
[asfood]bi/ —  ('.  II.  Hoffman.     .1.  Ind.  Eng. 

i  lea,,..    1017,    9,    148      l.-.l. 

I'i   i    lie  i;    experiments   on    the    use    of    ammonium 

chloride  as  a  yeasl   i I  (see  tin-  .1..   L016.   10 

show  that,  during  the  progress  of  fermentation 
of  dough,  the  ammonium  chloride  is  utilised  bj 
the  yeast  and  is  converted  into  yeasl  protein. 
This  is  confirmed  bj  the  f ae1  that  the  ammonium 
salt    disappears   most    rapidlj   between   the   third 

and    fifth    hours  of   the    fermentation,  and    also    l,\ 

the  fact   ticit  ammonia  cannot  be  recovered  from 

the     fully     fermented     bread.      That     there    is     no 

increased  gas  production  when  yeast  i--  grown  in 
a  sucrose  solution  containing  ammonium  chloride, 
whilst    a   large  increase  occurs  when  the  salt    i- 

added    to   dough    (which   contains   the    n ssarj 

substances  for  yeast  production,,  indicates  thai 
the  ammonium  chloride-  is  a  yeast  food  and  not 
a  men-  enzyme  stimulant.    Tie-  disappearance  ol 

the  ammonium  chloride  cannot  he  attributed  to 
enzymes  of  the  Hour  or  to  b.-u  lei  ial  action,  for  in 
a    dough    made    of    (lour,    water,    salt,    sugar,    and 
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ammonium  chloride,  to  which  no  yeast  was  added, 
the  amounts  of  ammonia  recoverable  at  the  time 
ot  mixing  and  after  5  hours  were  identical. — W.P.S. 

Proteins  ;   Adsorption  of  tin  by and  its  relation 

to  the  solution    of    tin    by    canned   foods.     B.   ('. 
(loss.    J.  Ind.  Eng.  Chem.,  1917,  9,  144-  lis. 

The  solution  of  tin  by  canned  foods  is  not  depend- 
ent on,  or  proportional  to.  the  acidity  alone,  and, 
in  the  case  of  foods  of  relatively  slight  acidity 
which  dissolve  large  amounts  of  tin,  the  greater 
part  of  the  tin  is  in  the  form  of  an  insoluble  and 
stable  complex.  The  tin  after  being  dissolved 
from  the  lining  is  removed  from  solution  by  the 
proteins,  carbohydrates,  etc.,  present.  Whether 
this  is  due  to  adsorption  of  tin  ions  or  to  hydro- 
lysis of  the  tin  salts  with  subsequent  adsorption 
of  the  stannous  hydroxide,  in  either  case  the  acid 
is  regenerated  and  able  to  dissolve  more  tin. 
The  former  explanation  seems  to  be  the  more 
probable,  since  tin  is  taken  up  equally  well  by 
proteins  even  from  concentrated  acid  solutions. 
The  reaction  differs,  however,  from  a  true  adsorp- 
tion in  that  it  is  not  reversible.  It  appears,  from 
the  results  of  artificial  digestion  experiments,  that 
the  greater  part  of  the  tin  is  so  firmly  adsorbed  in 
the  food  that  it  will  be  eliminated  directly  in  the 
digestive  processes  and  will  not  exert  the  character- 
istic  phvsiological  action  of  soluble  tin  salts. 

— W.  P.  S. 

Brazilian  oil  seeds.    Bolton  and  Hewer.     See  XII. 

Effect  of  fertilisers  on  the  composition  and  quality 
of  oranges.     Young.     See  XVI. 

Syrups    for    canning    and    preserving.        McNair. 
See  XVII. 


Patents. 
Margarine;     Manufacture   of  ■ 


K.  Erslev, 
Nijmegen,  Holland.  Eng.  Pat.  103,634.  Jan.  20. 
1910.     (Appl.  No.  18,627  of  1916.) 

Prom  01  to  1  %  of  calcium  or  magnesium  glycollate 
or  lactate,  or  from  0-5  to  2%  of  sodium  or  potas- 
sium glycollate,  or  a  mixture  of  such  salts,  is 
added  to  the  fat  or  ingredients  in  order  to  preserve 
the  butterv  aroma  of  the  margarine.  (See  also  Eng. 
Pat.  2013  of  1915  ;    this  J.,  1916,  324.)— W.  P.  S. 

Food    compositions    [from    peanuts]  ;      Method    of 

making .       J.    C.    Fleming,    Boston.    Mass. 

U.S.  Pat.  1,213,854,  Jan.  30,  1917.  Date  of 
appl.,  Nov.  14,  1916. 

Shelled  peanuts  (earthnuts)  are  treated  with  cold 
borax  solution  to  remove  the  inner  skins,  then 
subjected  to  the  action  of  steam  under  pressure 
until  disintegrated  into  an  emulsion-like  mass, 
which  is  mixed  with  a  cereal  and  dried.  The  oil 
may  be  removed  before  the  cereal  is  added. 

— W.  P.  S. 

Fruit  juices  ;    Process  o1  preparing  ami  'preserving 

— .  H.  P.  Ohenev.  Los  Angeles,  Cal.   U.S.  Pat. 

1,214, 134,  Jan.  30, 1917.  Dateof  appl.,  July  7, 1915. 

Juices  of  citrus  fruits  are  filtered,  centrifutied  to 
remove  all  pulp  except  a  small  quantity  for 
flavouring  and  colouring  purposes,  then  mixed 
with  sugar,  and  sterilised  at  155°  F.  (69°  C). 

— W.  P.  S. 

Alimentary  pastes  ;    Drying  machine  for .     A. 

Tegoli,  Assignor  to  Tegoli  Drving  Apparatus 
Manufacturing  Co..  Ltd.,  Santa  Rosa.  Cal. 
U.S.Pat.  1.214,239,  Jan.  30,  1917.  Dateof  appl., 
May  24,  1916. 

A  drying  chamber  is  provided  with  air-circulating 


chambers  at  either  end.  A  fan  circulates  the  air 
through  the  drying  chamber  and  circulating 
chambers,  and  an  air  passage  connecting  the  two 
circulating  chambers  extends  over  the  top  of  the 
drying  chamber,  means  being  provided  for  regulat- 
ing the  flow  of  air  from  this  passage  into  the 
drying  chamber.  Fresh  air  is  admitted  to  one  of 
the  circulating  chambers,  whilst  the  other  is  fitted 
with  an  outlet.— W.  P.  S. 


XIXb.-WATER  PURIFICATION ;  SANITATION. 


Mines;   Black  damp  in .     G.  A.  Burrell,  I.  W. 

Robertson,    and    G.    G.    Oberfell.     Bureau    of 
Mines.     Bull.  105.  1916.     88  pages. 

"  Black  damp  "  is  best  defined  as  an  accumulation 
of  carbon  dioxide  and  nitrogen  in  excess  of  the 
percentage  found  in  pure  atmospheric  air.  Changes 
in  mine  air  are  dependent  on  the  velocity  of  the 
air  in  the  mine  passages,  the  amount  of  coal  with 
whicb  it  comes  in  contact,  the  amount  of  methane 
given  off  by  the  seam,  the  extent  to  which  the 
coal  reacts  with  oxygen,  and  the  temperature  and 
moisture  content  of  the  mine  air.  Men  are  able  to 
work  for  a  long  time  in  an  atmosphere  containing 
3 — 4  %  of  carbon  dioxide,  but  with  less  efficiency, 
and  fatigue  occurs  sooner.  Even  1 — 2%  of  the 
gas  diminishes  efficiency.  Rapid  breathing  is 
produced  more  quickly  by  an  excess  of  carbon 
dioxide  than  by  a  corresponding  deficiency  in 
oxygen,  and  when  due  to  the  latter  cause  points 
to  serious  danger.  The  susceptibility  of  mice  and 
canaries  to  an  atmosphere  poor  in  oxygen  is  about 
the  same  as  that  of  men  ;  they  cannot  therefore 
lie  used  to  give  warning  of  such  atmospheres  to 
exploring  parties.  The  chief  cause  of  the  depletion 
of  oxygen  and  inerea  se  of  carbon  dioxide  in  mine  air 
is  the  reaction  between  the  oxygen  and  the  coal, 
as  a  result  of  which  some  of  the  oxygen  is  occluded 
in  the  coal,  some  is  converted  to  water  and  carbon 
dioxide  (the  amount  of  this  last  is  never  equivalent 
to  the  oxygen  absorbed),  while  the  larger  part  is 
retained  in  combination,  possibly  with  unsaturated 
constituents  of  the  coal.  Explosive  mixtures  of 
methane  and  air  become  non-explosive  when  the 
oxygen  in  the  atmosphere  falls  below  about  14%. 
Carbon  dioxide  has  only  a  slightly  greater  effect 
than  nitrogen  in  reducing  the  explosibility  of 
methane-air  mixtures.  In  111  samples  of  mine 
air  collected  from  29  mines,  the  percentage  of 
black  damp  varied  from  014  to  82-92%,  and 
the  average  percentage  of  carbon  dioxide  in  the 
black  damp  was  11-5  and  of  nitrogen  89-5%.  A 
large  number  of  analyses  are  given  in  order  to 
show  how  the  composition  of  mine  air  changes  in 
traversing  the  workings.  Black  damp  containing 
methane  may  be  lighter  than  air.  Details  are 
given  regarding  the  percentage  of  oxygen  necessary 
to  support  the  combustion  of  various  flames  in 
presence  of  varying  amounts  of  nitrogen  or  carbon 
dioxide.  The  paper  includes  a.  bibliography  and 
numerous  references  in  the  text  and  also  deals 
with  the  atmospheric  conditions  in  certain  metal 
mines  and  their  relation  to  the  presence  of  decaying 
timber,    etc. — F.  C. 

Patents. 
Air  :    Treating  and  simultaneously  sterilising 


R.  P.  Van  Calcar.  Oegstgeest.  and  J.  Ellerman 
and  H.  J.  Martijn,  The  Hague.  Netherlands.    U.S. 
Pat.   1,215,222,  Feb.   6,   1917.      Date  of  appl., 
Mar.  15,  1913. 
See  Eng.  Pat.  4018  of  191 1  ;   this  J.,  1915,  245. 

Apparatus  for  drying  and  treating  sewage  sludge, 
copra,  and  other  materials  in  hulk.  Eng.  1'at. 
103,521.     See  I. 
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Process  of  generating  hydrocyanic  acid  gas.     U.S. 
Pat.  1,21  1,206.     See  VII. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES ;    ESSENTIAL  OILS. 

Em  nil/ /litis    Australiana ;     Essential   nil   of  . 

R.  T.  Baker  and  H.  (..  Smith.  Proc.  Roy.  Soc, 
X.s.  Wales,  1916,  49,  514.  Perf.  Essent.  Oil 
Rec,  in  17.  8.  .',ii.     (See  also  this  J.,  1916,  978.) 

The  average  working  yield  of  oil  is  From 
in  June  to  3-4%  in  ( October,  from  tin-  green  [eaves 
and  terminal  -hunt-.  'Tin-  crude  ml  from  an 
experimental  complete  distillation  showed: — 
sp.  gr.  0-9157  at  15  C;  a„  2*8  :  nfi?  L-4644;  sol- 
bility  1:1-2  in  70%  alcohol.  It  contained  70% 
of  cineol  and  a  little  piperetone,  to  which  the 
peppermint  odour  of  the  leaves  i-  due.  Samples 
of  nil  distilled  in  tin-  first  hour  contained  from 
lilt")  to  84%  of  cineol  :  a  sample  of  the  "  second 
hour"  oil  contained  only  20%.  The  oil  dis- 
tilled in  the  third  hour  was  very  small  in  quantity 

and    also    contained    I'll",,    of   cineol.      .1.  P.   B. 

a-Pinent  :  Isomerisation,  polymerisation,  and  form- 

ation  of  additive  products  of .     H.  .1.  l'rins. 

«  h.  i,i.  Weekblad,  191(5.  13,  1201  1 U T t » .  .1. 
(hem.  Soc,   L917,  112,  i.,  90. 

Ox  warming  a  solvit  ion  of  hcvorotatory  a-]iinene 
in  glacial  acetic  acid  at  60° — 70°  C.  with  5°0  of 
phosphoric  acid  (sp.gr.  1-7),  J-limonene  is  forme, I. 
with  development  of  heat.  Strong  mineral  acids. 
and   aluminium,   ferric,   and   zinc  chlorides  convert 

a-pinene   into   a    product    resembling    colophony. 

a-l'ineiie  comhines  with  water,  alcohol,  and 
organic  acids,  forming  alcoholic  derivatives  of  the 
borneol  or  terpineol  type. 

Sabinolsf     Isomeric .     V.     Paolini     and      (■. 

Rebora.  \tti  R.  Lccad.  Lincei,  1916,  [v],  25,  ii, 
377—381.     .1.  ( 'hem.  So,-..  I!M7.  112,  i.,  90. 

Discordant  values  ha\<-  been  given  bj  different 
investigators  for  the  physical  constants  of  sabinol, 
but  no  attempt  seems  to  have  been  made  to 
separate  st  ereoisomeric  modifications.  The  authors 
have  prepared  from  savin  oil  a  sabinol  hydrogen 
phthalate,  I !( » .1 1.(  I,  II  ,.<  '<  I ;.(',0]| ,.,,  which  re- 
crvstallises  ill  tufts  of  wliite,  silkv  needles,  in.  pt . 
95°  C,  [a]D=-14°63'  (in  methyl  alcohol). 
Hydrolysis  of  this  ester  yields  sabinol.  b.pt. 
208°  C.'.  sp.  gr.  at  15'  ('..'0-9518,  n)>'  =1-4895, 
[a]D  +7  56',  and  treatment  of  the  sabinol  with 
phthalic  anhydride  yields  solely  the  hydrogen 
phthalate  just  described.  These  two  ,  ompounds 
appear  to  be  definite  i  hemical  individuals.  That 
savin  oil  contains  no  other  isomeric  sabinol  has 
been  shown  in  the  following  manner.  The  un- 
crystallisable  syrup  obtained  after  removal  of  the 
solvent   from  the  mother  liquors   Of   the   hydrogen 

phthalate  was  converted  into  the  strychnine  salt, 

which,  when  crystallised  several  times  and   hxdro- 

lysed  with  cold,  dilute  hydrochloric  acid,  gave 
only  the  acid  phthalate  described  above.  Strych- 
nine sabinol  phthalate,  CatH40O,N  ,  crystallises  in 
shining,  white  needles,  m.  pt.  200      201    0. 

Diphenylbutadiene.     J. M. Johlin.     .1.  Imer.Chem. 
So     .    1917,   39,  291—293. 

The  hydrocarbon,  c,.il  ...  m. pt.  19  ('..  obtained 
by  the  d  eh  yd  rat  ion  of  acetophenone-pinacone  with 
acetic  anhydride,  i-  regarded  \\  it li  certaintj  as 
diphenylbutadiene  altliough  no  characteristic  de- 
rivatives could  be  obtained  with  bromine.  The 
substance  readily  polymerises  with  the  formation 


of    viscous    resins.      Acetophenone-pinacone    was 

conveniently  prepared  by  t  he  act  ion  of  magnesium 
methyl  iodide  on  benzil  in  ethereal  solution. 

— G.  I'.  M. 

Benzaldehydi  :  Determination  of  chlorine  in  synth- 
etic     .      M.    S.    Salamon.      Perf.    and    Essent. 

Oil   Rec.,   1017.  8.    11       12. 

The    following    simple    technical    method    gives 

factor}    results,  only   \er\    slight!]    lower  than 
the  values  obtained  by  the  Carius  method  :     About 

1    grm.   Of   the   ben/.aldehyde  is   heated    in   a   retort 

with  |o  c.c.  of  concentrated  sulphuric  acid  and 
5  c.c.  of  strong  nitric  acid.  The  beating  must  be 
very  gradual,  and  the  mixture  should  not  be 
allowed  to  froth  until  the  end  of  the  operation. 
The  fumes  are  collected  in  a  solution  of  silver 
nitrate  and  heating  is  continued  until  no  farther 
precipitate  is  produced,  which  will  require  some- 
what  less  than  three  hours.  The  silver  solution  is 
then  acidified  with  nitric  acid,  boiled  to  decom- 
pose any  sulphite,  and  the  chloride  is  determined 
in  t  he  usual  wax  .      .1.   F.  B. 

Vanillin  ;  Qualitativt    test  and  colorimetric  method 

for  the  determination  of .     ('.  Estes.     .1.  [nd. 

Eng.  ('hem..  1917.  9,  142      I  I  I. 

WHEN  vanillin  is  heated  with  acid  mercuric  nitrate 
solution,  a  violet  coloration  is  produced  which  is 
characteristic  of  vanillin,  and  the  intensity  of  the 
coloration  is  directly  proportional  to  the  quantity 
of  i  his  substance  present .  In  the  case  of  alcoln ilic 
vanilla  extracts.  5  c.c.  of  the  sample  is  placed  in  a 
50  c.c.  llask.  6  '■.<■.  of  water  and  T.">  c.c.  of  the 
reagent  (see  below)  are  added,  the  flask  is  placed 
in  boiling  water  for  20  mins..  then  cooled  rapidly. 
its  contents  diluted  to  50  C.C,  and  the  coloration 
obtained  compared  with  thai  given  by  a  known 
quantity  of  vanillin  under  the  same  conditions. 
The  procedure  is  the  same  for  non-alcoholic 
extracts  except  that  only  1  c.c.  of  the  reagent  is 
required.  The  acid  men  uric  nitrate  solution  is 
prepared  by  dissolving  mercury  in  t  w  ice  it  s  weight 
of  nitric  acid  (sp.gr.  L -42)  and  diluting  the  solution 
with  25  times  its  weight  of  water.  The  results 
obtained  agree  with  those  found  by  the  gravimetric 
method.      \Y.  P.  S. 

Adrenalin   solutions  :     Physiological   and  chemical 

ruination   of  the  activity   of .      J.   S.    White. 

I'h.irm.  J.,  1917,  98,  159— 1C0. 

Adkknalin  solutions  gradually  deteriorate  owing 
to    oxidation,    advancing    decomposition     being 

indicated  by  the  solution  becoming  first  pink,  then 
red.  and  finally  brown.  In  the  pink  solutions  the 
loss  of  activity  is  too  small  to  be  determined  bj 
physiological  tests,  but  red  solutions  show  a 
measurable  loss  of  activity,  and  brown  solutions 
are  unlit  for  use.  The  addition  of  sulphurous  acid 
to  adrenalin  solutions  masks  these  colour  changes 
but  in  no  way  retards  oxidation.  Adrenalin 
preparations  are  best  standardise.!  by  determining 
the  transitory  rise  in  blood  pressure  after  intra- 
venous injections  of  known  amounts.  The-  pink 
coloration  obtained  by  heating  a  dilute  solution  of 
adrenalin  with  potassium  ioilate  and  hydrochloric 
acid  is  extremely  sensitive  and  permanent  and  is 
proportional  to  the  amount  of  adrenalin  present. 
."i  e.e.  of  a  1  :  50,000  solution  of  pure  adrenalin 
with  B  r.e.  of  dilute  h vdrochli irie  acid  (2-5  <-.<-.  of 
\  in  IK'l  in  100  c.c.)  and  5  c.c.  of  0-2%  solution 
ol  potassium  iodate,  on  beating  almost  to  boiling 

point    and    allowing   to   stand    I  5    minutes,    gives   a 

coloration  which  can  be  exactly  matched  by 
mixing  1  part  of  a  2%  solution  of  potassium- 
tl.uinic  chloride  in  dilute  hydrochloric  acid  with 

3    parts   of    a    1-2%   solution    of    cobalt    chloride    in 

dilute  hydrochloric  acid,  and  then  suitably  diluting, 
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and  this  standard  can  then  be  employed  to 
standardise  solutions  of  adrenalin  colorimetrically. 
Results  obtained  by  the  colorimetric  method  are 
only  comparative  and  may  differ  widely  from 
results  of  physiological  tests. — T.  C. 

Aniipi/rin,- :    Determination  of .     \l.  Francois. 

J.  Pharm.  (him..  1917.  15,97—10:-. 

Tin:  gravimetric  method  for  the  determination  of 
antipyrine  as  iodoantipyrine  gives  less  accurate 
results  than  the  volumetric  method,  which  consists 
in  titrating  an  alcoholic  solution  of  antipyrine  con- 
taining mercuric  chloride  with  an  alcoholic  solution 
of  iodine  until  a  permanent  yellow  colour  is 
obtained,  one  molecule  of  antipyrine  under  these 
conditions  absorbing  two  atoms  of  iodine.  The 
alcoholic  solution  of  iodine,  which  rapidly  loses 
strength  on  keeping,  is  best  standardised  against 
an  alcoholic  solution  of  pure  antipyrine. — T.  ( '. 

fi-Hydroxybutyric  acid  ;    Gravimetric  determination 

of .  D.'D.  Van  Slvke.    Proc.  Soc.  Exp.  Med., 

New  York.  1916,  13,"  134.    J.  Chein.  Soc.  1917. 
112,  ii.,  107. 

Ik  17.">  c.c.  of  a  /3-hydroxybutyric  acid  solution 
containing  9%  of  sulphuric  acid.  2%  of  mercuric 
sulphate,  and  0-25  grin,  of  potassium  bichromate 
is  boiled  under  a  reflux  condenser  for  one  hour, 
7-7  mgrms.  of  the  acetone  compound  of  mercuric 
sulphate  is  precipitated  for  each  mgrm.  of  p- 
bydroxybutyric  acid  present.  The  acid  may  vary 
from  1  to  9  mgrms.  without  affecting  the  ratio  if 
tlic  concentrations  of  the  other  reagents  are  kept 
constant. 

Identification  of  phenols.     Reid.     See  III. 

Patents. 

ta-Dimethyl-y-piperidines,    substituted     in     the    a- 
po8ition,  including   their   N-methyl   derivatives  : 

Manufacture  of .     H.  M.  Judd  and  (i.  A.  R. 

Kon,  London.     Eng.  Pat.  103.541,  Feb.  5,  1910. 
(Appl.  No.  1768  of  1916.) 

By  using  sodium  in  amyl  alcohol  instead  of  sodium 
or  aluminium  amalgam  for  reducing  the  corres- 
ponding 7-piperidones,  the  resulting  piperidine 
derivative  is  almost  entirely  the  physiologically 
active  isomer  instead  of  a  mixture  of  two  isomers. 
A  better  yield  is  obtained  and  the  trouble  of 
isomerising  the  mixture  is  saved.  Details  are 
given  of  the  reduction  of  vinyldiacetoneamine 
(ooa-trimethylpiperidone). — B.  V.  S. 


Formaldehyde  ;    Manufacture  of 


Q.  Calvert, 


London.  U.S.  Pat!  1 .213.740.  Jan.  23.  1917! 
Date  of  appl.,  Dec.  24,  1915. 

See  Eng.  Pat.  814  of  1915  ;  this  J.,  1916,  328. 

Arseno    compounds;     Complex and    process 

of  making  same.  P.  Karrer,  Frankfort,  Assignor 
to  Farbw.  vorm.  Meister,  Lucius,  und  Briining, 
I  I'm  list,  (iermany.  U.S.  Pat,  1.214,921.  Feb.  0, 
1917.     Date  of  appl.,  Dec.  10,  1915. 

See  Eng.  Pat.  I7.IS2  of  1915  ;   this  .1.,  1916,  489. 


XXI,— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

'Half-tone  process  ;   Experiments  on  the .     A.  .1. 

Hull,   \V.   .1.   Smith,   and   E.   L.   Turner.     Phot. 
J.,  1917.  57,  8—14. 

The  effects  of  variations  in  different  parts  of  (he 


process  of  production  of  a  half-tone  print  were 
examined.  In  one  set  of  experiments  a 
step-print  on  glossy  bromide  paper  was  used  as 
subject  and  the  reproductions  were  compared  with 
it,  measurements  being  made  in  a  specially 
designed  photometer  and  results  plotted  in  per- 
centages of  reflected  light.  The  number  of 
variables  is  so  great  and  some  of  them  so  difficult 
of  exact  control  that  in  most  cases  a  number  of 
negatives  were  prepared  and  an  average  one 
selected  for  the  preparation  of  the  half-tone  block. 
The  effect  of  variations  in  the  shape  of  the  stop, 
of  relative  aperture  of  lens,  of  lead  ferricyanide 
and  copper-silver  methods  of  intensification, 
"flashing"'  (exposure  to  white  paper),  and 
variations  in  tin-  screen  distance,  were  all  tested, 
but  in  no  case  were  more  marked  differences 
obtained  than  might  be  due  to  variations  in  wet 
collodion  plates.  In  the  second  set  of  experiments, 
a  carbon  step  print  was  used  as  subject,  the  photo- 
nic! er  was  altered  to  suit  its  surface,  and  dry  plates 
were  used  instead  of  wet  ones.  The  general  con- 
clusions are  that  round  and  square  stops  give 
practically  the  same  effect,  that  wet  collodion 
plates  and  gelatin  dry  plates  yield  different 
gradations,  that  differences  produced  by  variations 
of  the  stops  are  small,  and  that  tin-  type  of  dot 
formation  and  rendering  of  gradation  are  inde- 
pendent of  magnificat  ion  if  the  aperture  ratio  is 
kept  constant. — B.  Y .  S. 

\Phatoaruphii]  plate  speeds.      O.  Bloch.      Phot.  J., 
1917.  57,  51—01. 

In  working  out  a  standard  method  to  examine 
the  variation,  if  any,  of  plate  speeds  with  different 
developers,  several  complications  were  met  with 
which  show  thatthe  H.  and  D.  speed  of  a  plate  is  not 
constant  but  varies  with  the  conditions  of  exposure 
and  development,  the  variations  not  being  similar 
in  all  plates.  Both  intensity  scale  (wedge  screen) 
and  time  scale  (sector  wheel)  exposures  were 
used  ;  in  the  former  case  it  was  shown  that  there 
was  no  appreciable  selective  colour  absorption  of 
the  wedge,  and  in  the  latter  case  the  intermittency 
failure  was  avoided  by  using  only  single  revolutions 
of  the  wheel,  slow  and  uniform  motion  being  given 
by  a  gramophone  motor.  It  was  found  that  for 
all  plates,  within  certain  exposure  limits,  and 
using  developers  to  which  bromide  had  been 
added,  definite  H.  and  D.  speeds  were  obtained 
(depending  partly  on  the  developer)  but  only  above 
certain  limiting  values  of  gamma,  whiih  are  often 
quite  high.  With  slightly  restrained  or  un- 
restrained developers  some  plates  (generally  of  the 
fast  developing  type)  have  definite  speeds  for  all 
normal  ranges  of  gamma,  but  the  exposure  con- 
ditions are  still  limited.  With  other  plates, 
generally  of  the  slow-developing,  fast  portrait 
type,  the  H.  and  D.  speed  is  higher  for  short 
development  for  which  there  is  no  distinction 
between  under  and  correct-exposure,  the  whole 
plate  curve  being  practically  a  straight  line  :  each 
gamma  has  its  own  inertia  value  which  increases 
with  gamma  until  the  curve  becomes  normal  ;  in 
some  cases,  however,  this  occurs  onlj  with  higher 
gammas  than  would  lie  obtained  in  normal  use. 
The  failure  of  the  reciprocity  law.  for  one  emulsion 
examined,  is  not  completelv  expressed  by  Schwarz- 
s.hild's  rule  (for  equal  effects  I  ,'H  ,  I  _m|  ,)  a  lower 
gamma  being  obtained  for  the  same  development 
where  I  is  high  and  t  short,  The  actual  vahii 
log  i  obtained  in  a  measurement  is  therefore 
dependent  on  the  composition  of  lie-  developer, 
the  7  obtained  in  development,  tin-  value  of  q,  the 

nature  of   the   exposure  (tin r   intensity    scale), 

and  the  actual  values  of  time  and  intensity,  as 
well  as  on  the  plat.-;  there  is  also  the  possibility 
of  the  change  of  the  plate  with  age.  Results  are 
given  of  comparisons  on  various  plates  oi  developers 
all   to  the  same  formula   apart    from   the   reduce. 
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made  with  metol-quinol,  metol,  quinol,  pyro-soda, 
ortol,  and  glycin,  the  times  of  development  being 
varied  to  suil  the  developer.  With  file  same 
reducers,  on  one  plate,  developing  in  each  case  to 
a  */  of  about  I.  i|uim>l  and,  in  a  more  marked 
degree,  glycin  gave  low  II.  and  D.  cumbers,  while 
the  other  four  gave  very  nearly  the  same  results. 
A  method  is  given  of  determining  the  velocity 
constant  of  development  (K)  depending  on  a 
simple  evaluation  of  Dor  and  the  formula  K  = 
1  Doo 

,  l'>-'.i).  <      11      is     suggested      thai      a     simpler 

method  of  marking  plate  speeds  should  be  adopted, 
or  thai  the  manufacturers  should  agree  to  a 
standard  method.     B.  V.  S. 

I.al.  at  image  ;  Tin   influenci  of  timt   upon  the 


il.  .1.  Channon.     Phot.  J.,   L917,  57,  72     84. 

Details  are  given  of  some  of  a  large  number  of 
exp  tarted    in    L894    with   file  object  of 

aing  the  effecl  of  time  on  the  latent  image. 
In  one  set  ol  experiments  nil  the  exposures  h 
made  together  and  subsequently  developed  a1 
intervals  of  several  years,  and  in  another  set  the 
exposures  were  made  at  intervals  of  several  years 
ana  then  developed  together.  The  chief  effects 
are  loss  of  density,  particularly  in  the  high  densil  ies. 

r.il  veil  which  appears  to  have  the  i  B 
in  some  cases  of  a  supplementary  exposure  in 
improving  shadow  detail.  Both  effects  varj  con- 
siderably with  different  makes  of  plate.  Photo- 
retrogression  was  noticed  in  two  cases  where  the 
plates  were  already  ol<!  at  the  time  of  exposure. 
Experiments  were  also  made  to  determine  the 
effect  of  air  and  moisture  on  photoretrogn 
and  veil.      H.  V.  s. 


D  -  as  sensitisers  of  carbon  tissue  and  i/uni  paper 
II.  VVaairo.  Aniator-l-'otomafen.  Jan..  1H17. 
B.  .1.  Phot.,  Feb.  23,  1917,  96. 

An  am, tint  is  -riven  of  the  work  of  A.  A.  Meisling 
(Hansk  Pbtografisk  Tidsskrift,  Nos.  9  and  10,  1916) 
on  the  hardening  effect  of  various  substances  on 
gelatin,  gum,  etc.,  under  the  influence  of  li^ht. 
In  addition  to  chromium  compounds,  which  are 
the  chief  agents  used  in  the  carbon  and  gum 
processes,  the  hardening  effecl  is  produced  by  other 
substances  including  Erythrosin,  Auramine,  and 
other  aniline  dyes.  The  hardening  is  attributed 
to  the  formation  of  formaldehyde.  Erythrosin- 
sensitised  papers  may  he  prepared  by  soaking  the 
carbon  or  pigment  tissue  for  a  few  minutes  in  a 
solution  of  I  part  of  the  dye  iii  10,000  of  water. 
Neither  paper  is  sensitive  when  quite  dry,  hut 
the  -in  ii  pa  pel    n I-,  only  a  little  moisture  and  can 

be  used  in  contact  with  the  negative;   the  carbon 
paper  requires  to  be  quite  damp   and   must    b< 
protected    on    both    sides    with    celluloid    during 
printing.     Both  papers  are  equal  to  the  bi  hromate- 

sensitised  tissues  in  speed  to  daylitrht.  and  faster 
to  artificial  liL'ht.  and  they  also  keep  better. 

B.  V.  s. 


"  Hypo"    [sodium  thiosulphati  \;    Removal  of 

i  photographic  plates]  by  washing  with  water. 
\.   V.    Klsden.     Phot.  .1..    1917,   57,  90      94. 

The  rate  of  n  movaJ  of  "  hypo  "  from  ti\e,i  plates 
was  determined  by  fixing  the  plate  in  a  known 
quantity  of  "hypo"  solution,  removing  and 
draining,  transferrin!  to  a  definite  quantity  of 
water  lor  a  definite  time,  repeating  this  washing 

Hii.e  t -.  and   tinaih   determining  the  amount 

of  "hypo"  removed  from  the  plate  each  time 
and  left  in  it  after  the  last  washing.  It  was 
found  that  t here  i-  no  adsorption  of  the  "  hypo  " 
the  removal   being   in  agreement   with   Ostwald'e 


N 

equat  ion    ,  ,       I      "      I  xa  w  here   Xo   and   xn  rep- 
ot Hi -iginal  and  final  amounts  of  "hypo"  for 

ii  washings,  <i  the  volume  of  solution  left  in  tin- 
plate,  and  in  the  volume  of  each  washing  water, 
if  the  time  in  the  washing  water  is  lout;  enou-h 
to  ensure  equilibrium  between  it  and  the  solution 
in  the  aim.  At  60°P.  (15-5  ('.)  equilibrium  is 
nearly  reached  in  i!  minutes  and  quite  reached 
in  a  mins.  With  washing  periods  ,,:  1  min.  and 
draining  periods  of  j  min.  alter  each  washing, 
the  "hypo"  w  as  removed  practically  completely 
by  3  washings  of  I  oz.  each  for  a  plate  3  J  in.     2  Jin. 

I 'All 

Photographic  paper.  A.  C.  McCloskey,  Philadelphia" 
Pa.,    Assignor  to   Process   Taper  Manufacl 
»',..     r.s.  Pat.   l,2i:i.!>2.->.  .Ian.  :;o,  in  1 T.     Date 
of  apph.   Au-.    12,    L915. 

Photographic    printing    paper,    sensitised    with 
ferric  salts,  is  provided  on  the  back  with  a  coating 
of -ferrous   salts  which    presents   staining  dm 
development     and    is    removed    in    the    cleat 
solution.     Ii.  V.  s. 

Photographit  processes.  .1.  EI.  Christensen,  Soller6d, 
Denmark.      I'm-.    Pat.    lo:;.s!in,    \hir.    I.    into. 
\opl.  N...  3124  of  1916.) 

See  Ft.  Pat.  181,149  of  1916;   this  .1..  hut.  u>4. 

i      i  matograph  films  :    Movable  plate  applicabli   lu 

ih.'   manufacture  of   positive nml   process  of 

obtaining  the  same.  A.  Boularan,  <lii  Deval,  Paris. 
l.s.  Pat.  1,212,446,  Jan.  16,  1917.  Date  of 
appl..    Ma>     I'd.     L915. 

S]  :  Eng.  Pat.  77:.:;  of  1915;  this  J..  1916,  754. 
Manufacturing  colloids.    U.S.  Pat.  1,214,299.   Set  I. 
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Potassium  :    Determination  of as  per  chloniic. 

<..    P.    Baxter  and    M.    Kobayashi.      J.   Amer. 
Chem.  so.-..   1917,  39,  -Jin  -252. 

Alcohol  containing  0-1%  of  perchloric  acid  is 
found  to  dissolve  as  little  potassium  perchlorate 
as  any  practicable  mixture,  though  (he  salt  is 
appreciably  solubleeven  in  that  liquid.     Absolute 

alcohol    must     be    used,    as    the    solubility    of    tie 

perchlorate  is  fairh  sensitive  to  the  presenci 
small  proportions  of  water  in  the  alcohol.  The 
recommendation  of  Davis  (this  .).,  1912,  1045)  to 
wash  with  a  liquid  already  saturated  with  the 
salt  i-  endorsed.  With  a  solution  saturated  at 
0°  C.  there  is  no  danger  of  deposition  ol  sail 
owing  to  change  ol  temperature,  ami  such  a  solu- 
tion -ives  no  precipitate  when  treated  at  0  C. 
with  a  large  amount   ol   sodium  perchlorate.     In 

presence  of  sodium  chloride  soi f  tin-  sodium 

salt  i-  retained  by  the  potassium  perchlorate; 
the  precipitate  should,  therefore,  be  re-dissolved 
and  the  solution  a.  am  ex  aporatcd  with  perchloric 
acid.  The  precipitated  potassium  perchlorate 
is  transferred,  alter  washing  by  decantation,  t o  a 
platinum-sponge  crucible,  dried  al  200  ('..  and 
weighed.  Che  washing  liquid  saturated  with 
Lsshim   perchlorate  is   prepared    bj    dissolving 

a  suitable  proportion  of  the  salt    in  the  alcohol  at 

a  high  temperature,  before  adding  tin-  perchlorii 
acid.     T.  II.  I: 
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Sulphates   of  some  divalent  metals;     Titration   of 

by  the  electric  conductivity  method.     II.  S. 

Harned.     J.     Amer.     Chem.     Soc.     1917,     39, 
252—266. 

In  a  titration  of  a  solution  of  magnesium  sulphate 
with  standardised  sodium  hydroxide  solution, 
the  electric  conductivity  changes  little,  if  at  all, 
during  the  course  of  the  reaction,  but  after  an 
amount  of  sodium  hydroxide  equivalent  to  the 
magnesium  sulphate  has  been  added,  the  con- 
ductivity increases  suddenly  owing  to  the  high 
mobility  of  the  hydroxyl  ion.  A  sharper  end 
point  is  obtained  if,  instead  of  sodium  hydroxide, 
a  reagent  is  added  which  will  precipitate  both 
ions  of  magnesium  sulphate  from  the  solution ; 
the  conductivity  then  falls  rapidly  during  the 
course  of  the.  reaction,  and  rises  rapidly  after  the 
reaction  is  complete.  Such  a  reagent  is  barium 
li 5 .Iroxide,  when  the  solution  contains  a  sulphate 
of  a  metal  which  possesses  a  difficultly  soluble 
hydroxide.  In  using  barium  hydroxide  it  is 
necessary  to  remove  all  carbon  dioxide  from  the 
solution  and  to  keep  it  free  from  carbon  dioxide 
duiing  the  titration.  This  necessitates  a  special 
form  of  apparatus,  in  which  the  solution  can  lie 
boiled  under  reduced  pressure.  The  electrodes 
should  remain  stationary  with  regard  to  each 
other  and  in  respect  to  their  position  in  the  solu- 
tion. The  titrating  solution  must  be  run  into 
the  cell  without  coming  into  contact  with  carbon 
dioxide.  Diagrams  are  given  of  typical  curves 
obtained  from  titration  of  various  sulphates  by 
plotting  bridge  wire  readings  against  c.c.  of 
barium  hydroxide  solution.  The  method  can  be 
used  for  the  determination  of  magnesium  in 
magnesium  sulphate,  in  a  solution  containing 
magnesium  sulphate,  calcium  sulphate,  and 
sulphuric  acid,  and  in  dolomite.  The  sulphates  of 
copper,  nickel,  and  cobalt  can  also  be  titrated  by 
this  method,  but  the  titration  of  cadmium  sulphate 
did  not  give  accurate  results  because  of  its  strong 
tendency  to  form  an  oxvsulphate  which  is  diffi- 
cultly soluble. — T.  H.  B.  " 

Molybdenum;  Determination  of — — by  potassium 
iodate.  G.  S.  Jamieson.  J.  Amer.  Chem.  Soc. 
1917,  39,  246 — 249. 
The  molybdenum  solution  is  reduced  by  passing 
through  a  tube  containing  30-mesh  amalgamated 
zinc,  and  received  directly  into  a  hydrochloric  acid 
solution  of  iodine  monochloride,  and  the  molyb- 
denum is  estimated  by  titration  with  potassium 
iodate.  The  latter  readily  oxidises  the  molyb- 
denum to  MojO;  and  a  sharp  end  point  is  obtained 
wben  conversion  into  the  pentoxide  is  complete. 
The  iodine  monochloride  solution  is  prepared  by 
dissolving  10  grms.  of  potassium  iodide  and  6-44 
grms.  of  potassium  iodate  in  75  c.c.  of  water  in  a 
glass  stoppered  bottle,  adding  75  c.c.  of  concen- 
trated hydrochloric  acid,  then  5  c.c.  of  chloroform, 
and  adjusting  to  a  faint  iodine  colour  by  violent 
shaking,  adding  dilute  solutions  of  iodide  or 
iodate  as  required.  Exposure  of  the  zinc  during 
the  reduction  causes  no  error  in  the  titration,  as 
would  be  the  case  if  permanganate  were  used, 
because  any  hydrogen  peroxide  formed  does  not 
react  with  iodine  monochloride  or  potassium 
iodate.  After  reduction  the  titration  is  effected 
rapidly  at  first,  then  slowly,  with  thorough  shaking, 
until  the  chloroform  indicator  is  decolorised  It 
is  important  to  maintain  not  less  than  10%  of 
actual  hydrochloric  acid  in  the  solution  to  prevent 
hydrolysis  of  the  iodine  monochloride  during  the 
t illation,  and  to  keep  the  solution  thoroughly 
cooled  and  in  a  shaded  place  during  the  titration. 
especially  if  much  molybdenum  is  present,  to 
obtain  a  sharp  end  point.  The  equation  involved  is 
KI03 +Mo203 +2HCl=Mo205 +IC1 +KC1 +H20. 
Further  oxidation  to  MoO,  is  very  slow  (2  to  3 
days).— T.  II.  P,. 


Tin  ;  Electroanalysis  of ivithout  platinum  elec- 
trodes. T.  Batuecas.  Anal.  Fis.  Quim..  1910. 
14,  495 — 511.   J.  Chem.  Soc,  1917,  112,  ii.,  106. 

Guzman's  method  (this  J.,  1915,  1227)  has  been 
applied  to  the  estimation  of  stannous  and  stannic 
tin  in  salts  and  of  the  metal  in  alloys,  using  a 
copper  cathode  and  a  graphite  anode.  Hydro- 
chloric acid  is  employed  as  electrolyte  in  the 
analysis  of  tin  salts,  a  mixture  of  hydrochloric  and 
tartaric  acids  in  the  separation  of  tin  from  zinc 
and  from  cadmiiun,  and  an  ammoniacal  tartrate 
solution  in  the  separation  of  tin  from  silver. 

Ammonium  phospho-molybdate  precipitate;   Occlu- 

sion  of  iron  by  the .     E.   11.  Archibald  and 

II.  B.  Keegan.     Trans.  Rov.  Soc.  Canada,  1916, 
[Hi.],  10,  67—68.   J.  Chem.  Soc,  1917.  112,  ii..  95. 

Tins  factors  which  influence  the  occlusion  of  iron  by 
ammonium  phospho-molybdate  have  been  examin- 
ed .  In  the  case  of  dilute  solutions,  the  amount  of 
occluded  iron  is  independent  of  the  quantity  of 
iron  in  the  solution,  but  in  more  concentrated 
solutions  it  increases  with  the  quantity  of  dissolved 
iron.  For  solutions  of  the  same  iron  concentrat  i<  in, 
the  quantity  of  occluded  iron  increases  somewhat 
more  rapidly  than  the  concentration  of  the 
phosphoric  acid.  The  dilution  of  the  solution  has 
no  appreciable  influence  on  the  amount  of  occluded 
iron  when  the  quantities  of  iron  and  phosphoric 
acid  remain  the  same.  The  iron  is  occluded  at  the 
tame  of  precipitation,  and  is  not  removed  by 
washing.  It  is  suggested  that  a  definite  chemical 
compound  is  formed. 

Measurement  of  the  calorific  power  of  gas.  Official 
method  used  by  the  Paris  Municipality.  Girard 
and  Lauriol.     See  Ha. 

Apparatus  and  method  for  testing  the  cmulsification 
of  mineral  lubricating  oils.    Conradson.    See  IIa. 

The  free  carbon  of  wood  tar  pitches.     Benson  and 
Davis.     See  III. 

Identification     of    phenols.     Reid.     See     III. 

Critical  examination  of  Lunge's  method  for  the  rapid 
determination  of  arsenic  in  sulphuric  acid. 
Peregrin.     See  VII. 

Critical  examination  of  Lunge's  dry  method  for  the 
rapid  determination  of  sulphur  in  roasted  pyrites, 
etc.     Peregrin.     See    VII. 

Acidimctric  determination  of  orthophosphorie  acid. 
Balarefl.     See  VII. 

Interference  of  thiocyanatcs,  ferrocyanides,  and 
ferricyanides  in  the  detection  of  iodides  uith 
palladium.     Curtman  and   Harris.     See  VII. 

Colour  of  magnesium  pyrophosphate  obtained  by 
calcining  magnesium  ammonium  phosphate. 
Balarefl.     See  VII. 

Release  of  radium  emanation  from  water  at  different 
temperatures  by  the  bubbling  method.  Moran. 
See  VII. 

Sublimed    sulphur    and    its    adulteration.     Ponzes- 
Diacon.     See  VII. 

Determination   of  manganese   in   steel.     Cashmore. 
See  X. 

Determination  of  chromium   in  ferrochrome.     Her- 

wiy.      Set     V 
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Oil  testing.     Gill.     See   X  1 1. 
Colour  tests  far  palm  oil.     Gill.     Set   XII. 

II '<  /  comotwfton  /'//  ///<■  ii'ihnsii,  combustion  methpd 
for  the  direct  determination  <>i  rubber.  Wesson 
and  Knorr.     S. ,    XIV. 

Aniltnt  method  for  the  determination  of  mineral 
fillers  in  rubber.     Klein  and  others.     Set  XIV. 

Deli    minai I  mineral  ninth  r  in  rubber  products. 

Peregrin.     Set    \l\'. 

Experimental  error   in   //>/</  trials.     Miyake.     Sei 
XVI. 


/ ,/    ulost   :     Dett  I  mination  of 


in   i 


dextrose.     Loewe.     St  ■    \  \  1 1 . 

Microanalysis  of  urine.     Ripper  and  Wohaek.     Set 

Will. 

Determination  of  chlorine  in  synthetic  bemaldehyde. 
Salomon.     See  XX. 

Qualitaiivt    test    and    colorimetric    method    i<>r    ih< 
rmination    of    vanillin.     Estes.     See   \\. 

Physiological  and  chemical  valuation  of  the  activity 
of  adrenalin  solutions.     White.      >••    XX. 

Determination  of  antipyrine.     Francois.     Set  X\. 

Gravimetric  determination  of  p-hydroxybutyric  acid. 
Van  Slyk.  .     Set    XX.  ' 


Trade  Report. 

Prohibited  exports. 

\:\  an  Order  in  Council,  dated  March  12th, 
exportation  of  the  following  i-  prohibited  to  all 
destinations:  Calcium  carbide,  potassium  and 
sodium  prussiates  and  mixtures  containing  them, 
sodium  cyanide  and  mixtures  containing  it.  raw 

cotton,  iirani and  its  alloys  and  ores,  oleaginous 

kernels,  nuts,  seeds,  and  products  of  all  kinds, 
liaking  powder,  malt  ext 

Restricted  ot  •  itj  order. 

The  Minister  of  Munitions  ha-  issued  an  Order, 
dated  28th  February,  ordering  that  the  oci 
of  a  factory,  workshop,  or  ol  her  premises  shall  not . 
except  a-  herein  provided,  take  or  transfer  into 
employment  in  any  industry  or  occupation 
mentioned  in  the  Schedule,  whether  to  fill  a 
-  y  or  otherwise,  anj  man  who  has  attained 
Hi.-  age  ol  18  an. I  ha-  cot  attained  the  age  of  61, 
whether  the  man  ha-  previously  been  so  employed 
oi-  mil. 

The  occupier  ol  anj  factory,  workshop,  or 
pr<  mises  may,  however,  take  or  i  ransfer  men  int.. 
In-  employment  with  the  consent  ol  the  Dii 

General  of  National  Service  -i\-i the  ground 

the  employment  i-  expedient  for  the  purpose 
ecuting  a  Government  contract,  or  ..n  the 
ground  that  the  work  on  which  tin-  men  are  t..  be 
employed  is  of  national  importance,  bul  subject 
in  all  ... —  i..  any  conditions  which  tin-  Dii 
General  inaj  impose  :   ami  an  employer  may  take 


back  into  hi-  emploj  ment  any  man  who  has  joined 
His  Majesty'.-  naval  or  military  forces,  on  his 
retirement     from     those     forces     under     proper 

authority,  if  the  man  is  taken  back  in  accord- 
ance witli  an  undertaking  given  by  the  employer 

I. .1.  ire  t  he  man  joined. 

Work  which  is  directly  or  indirectly  required  for 
the  purpose  of  any  Government  contract  must  be 
given  priority  over  any  other  work  in  that  industry 

opal  ion. 

'I'll.-  following  ,ne  among  the  trades  □  entioned 
in  the  Schedule  :  Manufacture  of  bottli  -  for  bi  i  . . 
win.--,  spirits,  an.!  aerated  waters;  manufacture 
of  bricks  (other  than  firebricks)  and  tiles;  manu- 
facture of  .lima  and  earl  lu-nw  an  :  glass  bevelling, 
en.  I  mi— in-,  silvering,  and  staining  :  paper  making  ; 
manufacture  of  wall  paper;  manufacture  of 
linoleum,  oilcloth,  and  table  baize;  manufacture 
of  aerated  waters;  brewing  and  malting;  manu- 
facture of  sugar  and  chocolate  confectioner}  j 
electro-plating;  manufacture  of  photographic 
apparat  us  and  mat  .rial-. 

Priority  of  work  in  certain  industries. 

1  DING  to  an  Order  of  the  Minister  of  Muni- 
tion-, d.-ii..!  March  8th,  the  work  in  certain 
industries  is  to  be  divided  into  three  classes, 
A,  1$.  ami  ('  :  work  of  class  A  must  in  all  cases 
take  priority  over  work  in  Class  I!  or-  c.  and  work 
in  Class  is  over  work  in  <  lass  C,  irrespective  of 
the  date  of  the  order.  Class  \  comprises  work 
under  a  Government  contract,  "certified  war 
work,"  or  merchant  shipping  work  certified  bj  the 
Board  of  Trade  to  be  munition-  work.  <  las-  |{ 
comprises  the  repair  of  existing  industrial 
machinery  where  necessary  to  obtain  continuity 
of  work  in  t  he  United  Kingdom  ;  the  maintenance 
of  reasonable  stocks  of  mat. rial-  or  articles 
necessary  •■<-  component  parts  of  work  or 
to  lie  carried  out  or  supplied  under  orders  ox 
contracts  to  be  executed  under  Class  A  or  B| 
and  export  orders  and  other  contracts  or  orders 
certified  by  the  Board  of  Trad.-.  Vdmiralty,  Wat 
Office,  Ministry  of  Munitions,  or  Director-Genera] 
of  National  Service,  as  of  sufficient  importance. 
Class  c  comprises  all  work  uot  in  Classes   \  or  B. 

The    Order    applies    to    all    work    rallied    on    in 

establishments  to  which  directions  as  to  priority 
have  already  been  given,  also  to  all  trades,  and 
manufactures  in  or  of  metals  and  machinery, 
i-.iM.rs  and  glass  trade-,  t.  xtile  trades  ami  manu- 
factures, linoleum,  oil.  loth,  and  table  baisfl 
manufacture,  the  manufacture  of  coal  tar  pro- 
ducts, dyestufls,  and  other  chemical  products, 
and  of  lubricating  oils  and  oilier  lubricants,  oil 
seed  crushing,  manufacture  of  soap,  candles, 
fertilisers,  paints,  colours,  varnishes,  paper, 
leather,  and  eoke.  rubber  trades  ami  manu- 
facture, waterproofing  of  fabrics  and  paper,  and 
electi  icit  j .    gas,  and  \\  at  er  m-i-\  ii  es. 


Books  Received. 

Mines   \sd  Quarries.     <-i\m;\i    Report,  with 
Statistics,  foh  1915.  by  thk  Ciiiei    Inspi 
OF    Mini  S.      Part    II.      Laijoi  It.       [Cd.    f 
Price     Id.     Part    III.— Output.     [Cd.    Mil.! 
Price  3d. 

PART    II.   ol    this   publication   contains 

i.-porl  and  -lati-ii.  -  relating  l-o  persons  enq 

and  accidents  at  mine-  and  quarries  in  the  lulled 

Kingdom,  and   to  il nforcement   of  the  Mines 

and  Quarries   \.  i  -. 

I  '..it  [II.  contains  statistics  ol  the  quantitj  and 
value  of  various  minerals  raised  in  the  I  nited 
Kingdom  [see  this  .1..   1917,  280). 
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Official  Notices. 


REPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 
The  first  volume  of  those  reports  will  lie 
issued  during  this  month.  The  manuscript  of  some 
of  the  sort  ions  not  having  come  to  hand,  the 
volume  will  not  lie  as  comprehensive  as  was  at  first 
proposed,  but  it  was  decided  to  present  an  incom- 
plete volume  rather  than  delay  publication  any 
further. 


CROSS  AND   BEVAN   ESSAY  PRIZE   OF  £20 
AND  LATHAM  RESEARCH  GRANT  OF  £300. 

The  Council  have  pleasure  in  announcing  that 
a  gift  of  £20  has  been  made  by  Messrs.  Cross  and 
Be  van  as  a  prize  for  an  essay  on  "  The  Inter- 
connection of  Economic  Botany  and  Chemical 
Industry." 

A  further  sum  of  £300  has  also  been  presented  by 
their  friend,  Mr.  T.'  P.  Latham,  of  Weybridge, 
to  be  paid  in  three  annual  instalments  to  such  one 
of  the  competing  essayists  as  may  be  judged  to  be 
of  conspicuous  ability,  as  a  grant  towards  his 
expenses,  on  the  condition  that  he  apply  himself, 
during  three  years,  to  research  of  approved 
character  on  a  subject  cognate  with  that  dis- 
cussed in  his  essay. 

The  immediate  object  of  the  donors  is  to  promote 
the  study  of  economic  botany  with  special  refer- 
ence to  its  bearing  on  chemical  industry,  giving 
the  widest  possible  interpretation  of  the  relation- 
ship. 

They  desire,  under  the  auspices  of  the  Society, 
to  assist  in  forming  public  opinion  in  this  direction 
and  to  discover  and  further  the  career  of  a  student 
of  promise  who  may  wish  to  devote  himself  to 
work  in  such  a  field. 

The  Essay  Prize  will  be  open  to  all  members 
of  the  Society  who  are  British  subjects.  The 
Research  Grant  will  be  limited  to  competitors 
under  25  years  of  age  at  the  time  of  sending  in  the 
essay. 

Essays  are  to  be  submitted  to  the  Council  of  the 
Society  not  later  than  tho  close  of  the  year  1917. 
The  awards  will  be  made  promptly.  Neither  the 
prize  nor  the  first  grant  will  be  given  unless  the 
essayist  or  essayists  shall  be  deemed  to  ha\e  real 
merit.  The  Latham  Research  Student  will  be 
required  to  submit  a  report  at  the  close  ot  each 
year,  to  satisfy  the  Council  that  he  has  made  and 
is  likely  to  make  proper  use  of  the  grant. 


Canadian  Section. 


Meeting  held  at  Toronto,  on  Thursday, 
February   15th,   1917. 


MR.  S.   H.  CIIADSKY  IN  TIIK  CIIAIII. 


THE  FUNCTION  OF  COLLOIDAL  CHEMISTRY 
IN  PAPER  MAKING. 

BY   JUDSON    A.   DECEW,    B.A.SC. 

It  is  the  object  of  this  paper  to  point  out  some 
of  those  problems  that  are  met  with  in  the  manu- 
facture of  pulp  and  paper,  in  which  colloidal 
chemistry  has  an  important  function. 

The  cellulose  materials  of  fibrous  character 
from  which  paper  is  made  are  gel-forming  colloids. 


The  only  exception  to  this  would  be  that  paper 
which  is  made  from  asbestos,  where  crystalline 
material  having  a  fibrous  structure  is  felted  into  a 
continuous  web,  by  paper-making  processes.  Even 
in  this  case,  however,  it  is  necessary  to  add 
colloidal  material  in  order  to  obtain  a  satisfactory 
product. 

The  paper-making  fibres  proper  consist  of 
cellulose  or  ligno-cellulose,  either  natural  or 
prepared.  Cotton  is  the  natural  cellulose,  but 
cellulose  fibres  may  be  produced  from  the  various 
ligno-cellulose  fibres,  by  eliminating  the  products 
of  lignification. 

The  gel-forming  properties  of  cellulose  and  its 
compounds  are  already  well  known  from  the 
extensive  use  in  the  arts  of  the  solutions  of  nitro- 
cellulose, aeetylcellulose,  and  cellulose  xanthate 
(viscose).  These  products  are  the  result  of 
chemical  treatments  which  eliminate  entirely  the 
fibrous  structure  in  producing  the  colloidal  solu- 
tion. These  processes  have  very  little  importance 
in  paper-making,  for  there  the  colloidal  properties 
required  are  developed  by  mechanical  treatment, 
with  but  slight  alteration  in  the  fibre  structure. 
Under  grinding  action  the  fibres  may  swell  by 
the  absorption  of  water  until  they  have  a  greatly 
increased  weight,  the  phenomenon  being  known 
as  hydration. 

For  making  many  kinds  of  paper,  fibres  con- 
taining more  or  less  water  of  hydration  are 
required,  for  the  colloidal  properties  of  the  fibre 
produce  both  transparency  and  increased  strength 
in  the  product,  and  at  the  same  time  reduce  the 
capillarity.  In  those  kinds  of  papers  where 
opacity  or  capillarity  are  desired,  or  where  the 
rate  of  production  is  paramount,  it  is  obvious  that 
structure  is  the  essential  element  and  that  hydra- 
tion must  be  avoided.  For  illustration,  book 
papers  should  have  bulk  and  opacity.  Blotting 
paper  must  have  the  maximum  absorption  or 
capillarity,  and  news  paper  must  be  made  at  the 
maximum  speed.  In  such  papers  the  fibres  lie 
rather  loosely  upon  each  other,  so  that  as  a  result 
the  book  paper  has  a  soft  feel  and  is  not  trans- 
parent, the  blotting  paper  has  a  maximum  of 
interstices,  and  the  news  paper  has  given  up  the 
water  with  which  it  was  associated  on  the  paper 
machine  with  the  greatest  of  readiness.  This  is 
all  due  to  the  natural  stiffness  of  fibres  which  may 
contain  water  to  the  point  of  saturation,  but  have 
not  beeu  swelled  with  water  of  hydration. 

Those  papers  which  have  acquired  special 
properties  as  a  result  of  the  development  of  the 
colloidal  properties  in  the  cellulose,  such  as  grease- 
proof, writings,  bonds,  wrappings,  etc.,  have 
greater  density,  hardness,  rattle,  translucency,  and 
strength  than  those  already  mentioned  as  made 
from  unhydrated  material. 

The  greatest  density  and  translucency  are  seen 
in  the  grease-proof  or  "  glacine  "  papers.  The 
voids  in  these  papers  have  been  filled  by  pressing 
tightly  together  in  the  manufacturing  process  the 
cellulose  fibres  which  have  been  previously  beaten 
until  they  have  taken  on  a  gel-like  character. 
The  density  of  these  papers  is  such  that  they  do 
not  absorb  oils,  and  they  have  become  known  as 
grease-proof  papers.  Writing  and  bond  papers 
must  be  hard  and  fairly  strong,  and  consequently 
the  paper  stock  from  which  they  are  made  must 
receive  a  considerable  amount  of  hydrating 
beating  treatment. 

Wrapping  papers  varv  considerably  in  chnract  or, 
j  but  that  which  has  the  greatest  strength  and 
i    wrapping  qualities,  is  the  one  which  has  been  I 

i  from   fibres  that  have   been   brought   to  a    very 
colloidal  state  by  long  beating,  without  reducing 
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the  length  of  fibre.  Such  paper  is  known  in  the 
trade  as  "  brown  "  or  "  white  kraft." 

One  kind  of  wrapping  paper,  known  as  "  water 
linisli."  is  made  translucent  by  wetting  the  paper 
and  crushing  the  fibres  together  by  means  of  hot 
calender  rolls.  In  this  ease  the  colloidal  property 
of  the  cellulose  is  made  evident  by  means  of 
pressure  alone.  No  increased  strength,  however, 
is  obtained  in  this  way  such  as  results  from  the 
drying  together  of  well  hydrated  fibres. 

Methods  of  hydration.  The  usual  method  em- 
ployed for  making  cellulose  fibres  more  colloidal 
iii  character,  is  to  mix,  crush,  or  heat  the  fibres 
in  cold  water.  The  mole  drastic  the  grinding  and 
crushing  action,  the  more  rapidly  will  the  materia] 
become  gel-like  in  character.  This  action  ma\  be 
accelerated  hy  chemical  means,  as  for  instance  by 

making  the  cellulose  absorb  a  small  amount  of 

caustic    alkali   and    then    by    treating   with   carbon 

bisulphide  to  obtain  a  thiocarbonate  reaction.  This 
does  not  dissolve  the  cellulose  but  develops  a  very 

hydrated   condition  in  the  product. 

Some    hydration    takes    place    in    cellulose    fibres 

by  mere  contact  with  cold  trater,  but  the  amount 
of  hydration  is  limited  and  the  time  fac  I  or  is  long. 
The  amount,  however,  is  enough  to  cause  trouble 
when  a  hydrated  product  is  not  desired.  For 
instance,  in  the  manufacture  of  news  print  paper, 
which  is  produced  at  the  rate  of  over  titMl  II.  per 
minute,  the  extra  amount  of  hydration  obtained 
from  allowing  the  wet  pulp  to  be  in  the  vats  for 
L'l  hours  is  sufficient  to  cause  su<  h  sticking  on  the 
presses  of  the  machine  that  considerable  time  and 
panel  may  be  lost.  This  is  why  there  is  always 
difficulty  in  starting  up  fast  machines  on  .Monday 
morning,  when  the  stock  has  been  stagnant  for 
24  hours. 

It  has  been  found  that  lignocellulose  fibre,  such 
as  jute  or  wood,  does  not  gel  so  readily  by  cold 
mechanical  treatment  as  docs  cellulose,  but  con- 
versely to  the  cellulose,  its  hydration  is  accelerated 
by  the  application  of  heat.  In  the  production  of 
ground  wood,  it  was  soon  found  that  the  best 
results  were  obtained  by  just  supplying  enough 
water  to  the  stone  to  carry  the  pulp  away.  As  a 
result  the  friction  of  the  grinding  develops  high 
temperatures  at  the  grinding  surface,  which  reduce 
the  adhesion  of  the  fibres,  and  a  better  product  is 
then  produi  ed. 

When  wood  which  has  been  previously  boiled  or 
steamed  is  ground  to  pulp,  the  fibres  are  found  to 
have  a  more  pliable  and  hydrated  character  and 
they  will  make  a  stronger  paper  than  that  produced 
from  untreated  wood.  The  brownish  colour  of 
steamed  ground  wood  suggests  that  some  liydro- 
lysing  aet  ion  had  been  the  indirect  cause  of 
hydration. 

Coating  materials.  Glue  and  casein  are  two 
well-known  colloids  which  are  used  for  binding 
white-  pigments  on  to  the  surface  of  papers  known 
as  coated  papers.  After  being  impregnated  by 
these  colloids,  the  dried  papers  are  more  resistant 
to  the  penetration  of  oils,  and  consequently  I  hey 
take  clearer  impressions  from  printing  inks. 
These  colloids  are  seldom  used  by  mixing  them  in 
the  wet  paper  stock,  except  in  very  small  quantities 

where  it  is  desired  to  increase  the  colloidal  pro- 
pert  ies  of  other  materials. 

Fillers.  Papers  are  often  loaded  with  such 
fillers  as  China  clay,  talc,  en-  other  insoluble  sub- 
stances, in  order  to  impart  special  properties  such 
as  opacity  and  a  smooth  surface. 

It    is  desired    in   BUCh   >a   •  ■   thai    as   much   of  the 

loading  as  possible  be  retained  in  the  paper,  and 
not  carried  away  in  the  water  chaining  from  the 
paper     machine     wire.     Some    clays     are     more 

colloidal  in  character  than  others,  but  the  colloidal 
properties  may  be  developed   in  an;   claj    by  the 

use  of  a  small  amount  ol  caustic  soda.  There  is 
still  some-  doubt  as  to  whether  ihis  degree  ot  dis- 
persion is  desirable  or  not,  but  il  is  probable  that 


the  colloidal  filler  will  give  the  best  results  if  it  is 
used  in  conjunction  with  the  coagulants  used  for 
Busing  the  paper. 

Sizing  or  waterproofing.  To  ensure  that 
writing  paper  will  resist  the  penetration  of  ink 
by  capillary  attraction  of  the  fibres,  and  also  to 

assist  the  ink  to  dry  on  the  surface  and  thus  uive 
the  line  with  proper  depth  of  colour,  the  fibres 
are  coated  while-  in  the  beating  engine  with  a 
watcr-repellant  substance  which  will  destroy  their 
capillarity.     The  material  which  i-  universal^  used 

for  this  purpose  is  ordinary  colophony  rosin,  and 

it  is  distributed  throughout  the  paper-making 
material  in  the  form  of  a  colloid.  In  order  to 
produce  colloidal  rosin  it  must  lirst  he  brought, 
into  solution,  the  usual  means  being  either  a 
partial  or  complete  saponification.  The  amount 
of  saponification  required  will  depend  upon  the 
means  available  for  diluting  the  soap,  without 
forcing  any  rosin  from  solution. 

When  ordinary  means  of  dilution  are  employed, 
at  least  |  hree-(|uarters  of  the  rosin  should  be 
saponified,  but  there  are  means  available  for 
diluting  a  rosin  soap,  when  but-  one-half  of  it  is 
saponified,  in  such  a  manner  that  tin-  unsaponified 
portion  will  remain  in  solution  in  a  soap  diluted 
to  50  or  100  t  imes  its  \  ohune.  If  this  unsaponified 
rosin  is  not  visible-  as  suspe-nsoids  it  must  be  in 
colloidal  solution.  If  this  product  is  now  coagu- 
lated by  means  of  a  salt  of  aluminium,  it  will 
produce  a  highly  colloidal  precipitate  of  rosin  and 
alumina.  If  this  mateiial  has  been  deposited 
evenly  over  the  paper  fibres,  it  will  destroy  their 

capillarity  and  produce  a  resistance  to  the  peneq 
liat  ion  of  water  and  inks  (sizing  prociass).  Wlu-n 
rosin  is  in  colloidal  solution  in  a  highly  diluted 
Soap,  a  portion  of  il  can  he  taken  up  hy  the-  fibroin 
material    by    adsorption.     The    effect    of    rosin 

deposited  in  this  way,  upon  the  capillarity  of  the 

lihies  is  very  great,  because  its  distribution  will  be 
perfect.     The  efficiency   of   the   coagulated    rosin 

will  depend  largely  upon  its  bulk  and  degree  of 
hydration,  and  we  have  in  this  an  explanation  of 
t  In-  fact  t  bat  rosm  in  I  be  form  of  coarse  emulsion] 
is  ineffective  for  sizing  purposes.  It  is  obvious  thai 
a  particle  of  rosin  which  has  been  floating  in 
suspension,  cannot   be  precipitated  as  a  colloid. 

The  older  methods  of  making  and  using  rosuj 
soap  for  waterproofing  necessitate  a  more-  or  lev 
complete  saponification  of  the  rosin.  Prom  such 
solutions,  even  when  greatly  diluted,  the  fibres 
can  adsorb  but  a  small  amount  of  rosin,  and  when 
the  solutions  are  coagulated  with  aluminium 
sulphate,  only  about  one-third  of  the  rosin  is 
thrown  out  of  solution  in  the  form  of  hydrate] 
re-sin  ue  ids.  the  rest  being  de-posited  in  the  form 
of  aluminium  resinate,  which  is  often  basic  in 
character,  and  is  but  moderately  e-tlic-ient  as  a  water 
repellent.  Prom  our  knowledge  of  the  properties 
of  resinates  as  compared  w  it  h  rosin  itself,  we  would 
expect  that  a  colloidal  precipitate  of  rosin  to  hold 
its  water  of  hydration  more  tena  :iously  than  the 
colloidal  resinate.  If  this  is  true  then  the  col- 
loidal rosin  will  withstand  the  drying  action  of 
the  paper  machine  more  effectively  and  will  not 
crumble-  so  easily  by  dehydration.  The 
observed  facts  are  very  well  explained  on  this 
basis. 

In  the  past  the  literature'  on  this  problem 
ii.i  been  quite  confusing,  because  the  subject 
has  l.e-e-n  considered  entirely  from  the  standpoint 
of  chemical  reactions,  without  any  reference 
whatever  to  the-  physical  state-  of  the  material. 

Colloidal  by-products  in  pulp  making.  SulpMU 
waste.  In  the  production  of  cellulose  from 
woo, I  by  the  bisulphite  process,  about  to  ,  of  th< 
w  nod  becomes  soluble,  in  the  form  of  a  sulphonii 
lignone  complex.  This  male-rial  is  generally  • 
wast,-  product,  but  some-  us.-s  have  be -en  developed 
t.ii  it  leased  up, ,n  iis  colloidal  properties.  It  u 
use-d  as  a  hinder  in   briquetting,  in  road-making 
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and  in  foundries  in  making  cores.  It  has 
adhesive  properties  somewhat  similar  to  those  of 
dextrin,  although  it  has  not  the  same  adhesive 
strength.  If  it  could  be  bleached  or  decolorised, 
however,  it  would  make  an  excellent  substitute 
for  other  adhesives  where  only  moderate  strength 
is  required.  At  the  present  time  there  is  a  great 
demand  for  this  material  in  the  concentrated 
liquid  form  or  in  the  powder.  The  powdered 
product  can  be  made  by  spraying  the  liquids  into 
chambers  with  hot  gases. 

Black  soda  liquor.  In  the  manufacture  of 
cellulose  from  wood  by  the  use  of  caustic  soda, 
the  lignin  becomes  dissolved  in  the  form  of  sodium 
compounds.  At  the  present  time  the  organic 
matter  is  burnt  oil'  in  incinerators,  the  alkali  being 
recovered  as  carbonate  and  recausticised.  If 
this  organic  waste  is  distilled  instead  of  being 
calcined  a  fair  amount  of  wood  alcohol  and  acetone 
can  be  obtained  from  it.  A  distillation  treat- 
ment, however,  is  very  difficult  to  apply  owing  to 
the  great  viscosity  of  this  colloidal  mass,  and  most 
of  the  work  in  this  direction  up  to  the  present  time 
has  not  resulted  in  the  establishment  of  a  profitable 
process. 

Losses  from  colloidal  dispersion.  In  the  manu- 
facture of  both  chemical  pulp  and  ground  wood, 
there  are  certain  mechanical  losses  due  to  the  fact 
that  some  of  the  material  has  lost  its  original 
structure  and  exists  as  minute  particles  in  the 
dispersion  medium.  In  the  straining  or  washing 
of  the  pulp  this  fine  material  will  be  largely  carried 
away  in  the  waste  waters. 

As  regards  mechanical  pulp  this  is  shown  by 
the  fact  that  the  difference  in  yield  between  coarse 
and  very  fine  grinding  may  be  as  much  as  10%. 
The  difference  in  yield  of  cellulose  from  the  cooking 
processes,  however,  may  be  as  much  as  20  %  with 
varying  treatments.  When  the  cellulose  itself 
is  attacked  by  an  excess  of  the  chemicals  or  when 
these  are  improperly  employed,  a  part  of  the 
cellulose  may  be  dissolved  and  part  lost  as  a 
structureless  colloid. 

In  the  mechanical  process  of  making  paper  on  a 
machine,  there  are  always  losses  of  colloidal  and 
suspended  matter  in  the  water  draining  from 
the  machine  wire.  It  is  to  be  hoped  that  means 
may  yet  be  devised  for  recovering  this  material 
in  an  efficient  and  satisfactory  manner,  but  its 
nature  is  such  that  it  does  not  respond  readily 
to  either  straining,  filtration,  or  sedimentation 
systems. 

A  full  appreciation  of  the  physico-chemical 
problems  involved  in  these  various  processes 
should  aid  materially  in  arriving  at  their  proper 
operation  and  control,  and  if  any  of  this  discussion 
serves  to  make  the  art  of  paper-making  a  little  more 
clearly  understood  the  object  of  this  paper  will 
have   been   fully    attained. 


Liverpool  Section. 


MR.   JOHN   GRAY   IN    THE   CHAIR. 


Meeting  held  at  the  University  on  Friday,  January 
26th,  1917. 


NOTES  ON  THE  SPLITTING  OF  CASTOR  OIL. 

BY    R.    O.    JONES. 

As  early  as  1825  Chevreul  and  Gay-Lussac 
entrusted  us  with  the  key  of  the  chemistry  of 
fats  and  oils.  The  progress  made  since  that  time 
can  scarcely  be  deemed  satisfactory  and  a  vast 
unexplored     region    undoubtedly    still     remains. 


Within  the  last  few  years,  however,  the  study  of 
oils  and  fats  appears  to  have  received  a  sudden 
impulse,  due  probably  to  the  introduction  of 
butter  siibstitutes  and  of  hydrogenated  fats. 
Phenomena  such  as  the  drying  of  oils,  the 
development  of  rancidity,  and  polymerisation 
of  oils,  can  scarcely  be  understood  until  clear 
insight  into  the  constitution  of  the  substances 
under  investigation  has  been  obtained.  Much 
work  has  certainly  been  carried  out,  but  we  are 
not  yet  in  a  position  to  state  that  the  composition 
of  a  single  natural  fat  or  oil  is  known  with  ceitainty. 

In  this  paper  a  few  of  the  properties  of  castor 
oil,  or  more  correctly,  perhaps,  of  castor  oil  fatty 
acids,  will  be  dealt  with. 

This  oil  has  several  characteristics  which  differ 
in  a  marked  manner  from  those  of  other  fats  or 
oils.  Its  insolubility  in  ether  and  its  solubility  in 
alcohol,  its  high  viscosity  and  the  transparency  of 
its  sodium  soap,  may  be  quoted  as  examples.  These 
properties  are  attributed  to  its  chief  constituent, 
namely,  ricinolein. 

In  order  to  render  the  latter  part  of  these  notes 
more  explicit,  I  shall  give  a  brief  resumed  of  the 
investigations  carried  out  upon  ricinoleic  acid.  It 
should  be  noted  that  in  all  cases  the  fatty  acid 
has  been  prepared  by  direct  saponification  of  the 
oil. 

Hazura  and  Griissner*  maintained  that  the  fatty 
acids  derived  from  castor  oil  consisted  of  a  mixture 
of  ricinoleic  and  iso-ricinoleic  acids.  This  is, 
however,  doubtful,  in  view  of  the  work  of  Haller^ 
who  was  able  to  identify  one  acid  only.  Of  the 
other  constituents  of  the  oil,  1  %  of  dihydroxy- 
stearic  acid  was  discovered  by  Juillard,  together 
with  some  stearic  acid.  From  a  consideration  of 
the  iodine  value  and  acetyl  value,  it  is  calculated 
that  castor  oil  consists  of  about  93  %  of  ricinolein. 

The  constitution  of  ricinoleic  acid  first  proposed 
by  Goldsobel.J  namely  : 

CHs(CH,)JCH(OH).CH2.CH:CH(OH2);.COOH 
has  been  verified   by   Haller  and    Brochet,§  who 
prepared  the  perozonides  of  the  esters  and  identified 
the  products  obtained  on  treatment  with  sodium 
carbonate. 

An  acid  of  the  above  constitutional  formula  is 
likely  to  prove  interesting  from  the  theoretical 
point  of  view.  It  contains  an  asymmetric  carbon 
atom  and  an  ethylenic  double  bond,  and  is  also  a 
hydroxy  acid. 

We  surmise,  therefore  that  the  acid  should  be 
capable  of  existing  in  two  isomeric  forms  due 
both  to  the  carbon  atom  and  also  to  the  double 
bond.  This  is  actually  the  case.  Castor  oil  itself 
is  optically  active,  and  similarly  the  ricinoleic  acid 
prepared  from  it  has  a  specific  rotation  [a  ]d  =  +6-25° 
to  7-5°  in  acetone  solution  (Walden). 

The  lsevo  acid  has  not  yet  been  isolated.  Again, 
on  treatment  with  nitrous  acid,  it  is  converted 
into  its  geometrical  isomer,  ricinelaidic  acid,  a 
crystalline  solid,  m.pt.  52° — 54°  C.  (Wohlenburg). 
These  are  comparable  to  the  well-known  fumaric 
and  maleic  acids. 

The  condensation  products  theoretically  possible 
owing  to  the  presence  of  both  the  hydroxyl  and 
carbosylic  groups  are  numerous,  and  for  com- 
parison these  have  been  tabulated  (see  Tabic  I.).|| 
We  shall  have  occasion  to  refer  to  some  of  these 
later. 

According  to  H.  Meyer,**  ricinoleic  acid  poly- 
merises on  standing  into  polyricinoleic  acid, 
accompanied  by  a  reduction  in  the  iodine  value  and 
an  increase  in  the  specific  gravity.  The  poly- 
merised product  is  reconverted   into  the  original 


*  Monatsh.  f.   Chem.,   1888,   469. 
t  Comptes  rend.,  1907,  462. 
J  ISerichte,  1887,  962. 
§  Comptes  rend.,  1910,  496. 
Hep.  Z.  angew.  Chem..  1913,  310. 
**  Arch.  d.  Pharra.,  1897,  184. 
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vigor.m-K    through    the    liquid    foi    -  > • 

The  extent  ol  hydrolysis  can    »■  lollop . a   i>    » 
deterStiox.    of  the    arid    value    in    tl.<-   usual 

mannrr. 


,r8.2  ,,,  L70;9  in  6  months-  ,      filtty 

S»ieTt  of  various  mve^a^,  to 

Amongst     other    product*     .  K'll     i 

,,,,,  „,,i,t.-,l  dibasfc  dincinolero  add 

o<(,;t11  ;'.Cooh 

monobasic  diricinoleic  acid  „nnT1 

r,  E„(OH)COO.Cl7H„.COOH. 

and  ^l'>'1,rNX-,'7M'V:';i1'1".lv.a,ns:ltH.n  proceeds 

He  maintains  atao  tfa<      "    ,', JJgJ,  „f  di-,  tri:, 

further,  giving  rise  to  th,    I    ■     •"  ^         ls 

tetra-.  or  penta-ncno  .-..  .  ■-!-  '  i,.,i,.v,.s  that 
contested  by  s. •hour.-i  Kest  ';  "'  ,„  „lis  nature 
the  highest  l»J>"';--:  3,  .Utio.x  is  due 

is  ,li-ri. •iiinU-i;-  «-1i  '  ,V  Iv-itcr  from  two  hydrosyl 

5alS!a,4i,srt«aa ,. -  — 

r°S^-and  ^r^l;:];-^tt^ 

products    formed    when    rin.u    •  ■ ;       >     ,.atillvs«s. 

alone  and   in  the  presence  of  various ^»w» » 

Tbev    come    to    the    conclusion        a     m» 
conditions  of  their  cxpenmc ^ J >-<,,{- UI!od  are 

tion  value  falling  as  low  as  -;>   „•  f  our 

w  ,u,  t  he  above  remarks  upon  the 

knowledge     of     ricino  ,,,-  a.  M  ^.^  wor] 

properties     1    sha  1  pio  .,         ..  hv,h,,lvsmg 

of^stor*  **b,  T' ■      -,1-Un mSS* 

namely  : — 


•3 


13 


o 

•1 


a 


Time. 
Fig.  II 

SSWonSf *TW» »; ,"» r*w  """■ 

decreasing  as  it  approaches  loo     . 

of  the  hydrolysis. 


Time. 


I 
ae  rlclnolelc  »dd. 


A. 

:,ii 

55-2 
81-fl 
18-B 


B. 


I 

814 
81-0 

415 


,     Hvdrolysis  by  means  rfTwitcbeU's  reagent. 
■V  „v.h  bv  water  under  pressure  in  the 

p^dtt  generally   termed   "autoclave 

^nKLults  mai    be   found   of   interesi    as   uo 

infonaM,,,,,,,, ^f^WBLftSf"        


.,•.,,11    Boo.  Chlm.,  I8M,  ». 

I  hem  .  i"i  ■■  "  ■ 


\,I,T      6   ll"„rs 

\,t,r  12  hours 
\,,,r  L8  l,"»r^ 
After  24  hours 

Batches   A  and   B   are   the   same  oil-C   is  a 
"ST^St.  when  shown  graphically    have  the 

t,,,,ln,,,,,1,,«e,,l,eae,d^ue   hne,.,  ,1.^ 

Both  portions,  however,   were  ac.di     ;"',',,„, 
.Va.lih  to  a  definite  end  point    in  a  petrol  eu 

^n°boUingTwa5    these  solvents  and  dissdWjg 
the3  Soapsm  water,  there  was  no  ^*«$™£*Z 
PTO3ence   ..,    either   ^p^able  subsfc 
substances  Baponi I  with  dimcuwy 
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The  twitchelled  product  gave  the  following 
constants  :— 

Iodine  value    88-83 

Free  fatty  acids  (calculated  as  castor  oil  fatty  acids)  44-5% 

Equivalent  weight  (by  titration)   669-6 

Saponification  value 195-5 

Glycerin  content    0-1  % 

Saponification  with  alcoholic  potash  reproduced 
fattv  acids  having  the  same  constants  as  the 
original  ricinoleic  acid.  The  change,  however, 
could  not  be  brought  about  with  aqueous  caustic 
soda.  It  is  obvious  therefore  that  they  are  fairly 
stable  acids. 

We  shall  return  to  a  discussion  of  the  probable 
products  formed  when  the  results  of  the  splitting 
by  the  "  autoclave  "  method  have  been  indicated. 

(2)  This  is  a  method  adopted  for  the  rapid  pro- 
duction of  fatty  acids  and  consists  in  heating  the 
oils  or  fats  under  steam  pressure  in  the  presence 
of  small  proportions  of  bases  such  as  lime,  mag- 
nesium oxide,  or  zinc  oxide  and  zinc.  In  our 
case  the  splitting  was  effected  under  200  lb. 
pressure  per  sq.  inch,  in  the  presence  of  0-75% 
zinc  oxide  and  0-25%  zinc.  With  most  oils  the 
splitting  is  practically  complete  (98 — 99%) 
within  11 — 2  hours. 


e 


Time. 
Fig.  III. 

The  results   given   below   are   typical   of   those 
obtained  in  the  case  of  castor  oil. 


Time. 

%    Fatty  acids  as 
ricinoleic  acid. 

1  hour    

75-7 
69-1 

58-1 

56-0 

55-6 

55-3 

54-0 

51-0 

These  are  represented  graphically  in  Fig.  III. 
The  general  form  of  the  curve  obtained  is  seen  to 
resemble  closely  the  one  obtained  by  "  twitchel- 
ling."  There  is  one  difference  obvious.  In  the 
autoclaving  the  system  approaches  an  equilibrium 
when  an  apparent  splitting  of  50%  has  taken  place, 
whereas  in  the  "  twitchelling  "  curve  the  equilibrium 
point,  though  not  actually  determined,  is  much 
below  this  figure.  In  one  case  the  percentage 
of  fatty  acids  was  reduced  as  low  as  33  %. 

The  product  obtained  possessed  a  much  darker 
colour  than  the  twitchelled  product.  It  was 
partially  soluble  in  alcohol,  almost  entirely  in 
petrol  ether,  leaving  a  small  proportion  of  a  semi- 
solid mass. 

The  alcohol-soluble  portion  was  a  light 
coloured  viscous  liquid  similar  to  castor  oil  and 
which  readily  titrated  to  a  definite  end  point. 
The  ether-soluble  portion  was  a  deep-red  coloured 
fluid   of   high   viscosity.     This   substance   proved 


to  be  the  iron  salts  of  acids  of  equivalent  weight 
917-6,  the  colour  being  entirely  due  to  the  presence 
of  iron  derived  from  the  autoclave.  The  acida 
derived  from  these  salts-  were  of  a  good  colour. 
It  should  be  noted  that  substances  of  a  lactone 
or  lactide  constitution  could  not  be  isolated  from 
this  portion. 

All  these  acids  could  be  reconverted  into  the 
original  ricinoleic  acid  by  means  of  alcoholic 
potash.  This  proved  impossible  in  aqueous 
solution. 

The  following  are  the  constants  for  the  original 
castor  oil  and  the  several  products. 


Original 
castor  oil. 

Autoclaved  mixture. 

Free    fatty    acids    (as 

ricinoleic  acid)    .... 

Glycerin  content    .... 

171-0 

175-8 

83-6 

6-0% 

70-8 

192-6 

88-0 

51-0% 
0-05% 

Alcohol- 
soluble 
acids. 

Acids 

derived 

from  iron 

salts. 

Free  fatty  acids  as  ricinoleic  acid  . . 

191-4 
87-7 

63-0% 
476-7 

88-5 
32-7% 
917-6 

The  results  have  also  been  tabulated  in  Table  I.  for 
comparison  with  the  theoretically  possible  products. 

An  examination  of  these  figures  makes  the  fol- 
lowing conclusions  obvious  : — 

1.  The  iodine  values  have  scarcely  been  af- 
fected and  therefore  the  changes  in  the  fatty  acids 
are  not  to  be  attributed  to  the  unsaturated  carbon 
linkages. 

2.  The  reduction  in  the  acetyl  values  indicates 
that  the  phenomena  are  due  to  a  condensation  of 
some  form  in  which  the  hydroxyl  groups  take 
part. 

3.  The  reduction  in  the  acid  values  can  therefore 
only  be  due  to  a  combination  of  a  hydroxyl  and  a 
carboxylic  group  with  the  splitting  off  of  water. 

We  can  therefore  dispose  of  the  formation  of 
the  first  six  theoretically  possible  condensation 
products  as  highly  improbable,  and  if  formed  they 
can  be  present  but  to  a  small  extent. 

Similarly  the  isolation  of  stable  lactones  or 
lactides  was  not  found  possible.  The  titrations 
at  all  stages  were  exceedingly  sharp  and  it  is  con- 
cluded that  these  also  are  not  formed. 

The  constants  of  the  products  prove  definitely 
the  presence  of  the  so-called  polyricinoleic  acids, 
that  is,  the  ester  acids,  both  in  the  twitchelled 
and  autoclaved  products.  These  acids  are  formed 
by  the  elimination  of  a  molecule  of  water  from  a 
hydroxyl  group  of  one  molecule  and  the  carboxylic 
group  of  another.  Thus  in  the  case  of  triricinoleic 
acid,  two  molecules  of  water  are  eliminated. 
CH3<CH„)5CH(OH)CH2CH  :  CH(CH2),COOH 

COOH("CH,)7CH  :  CH'CH,-CH(OH)(('H.,)s-CH3 
CH3(CH2)5CH(OH)CH2-CH:"CH(CH2)7CObH 

CH3-(CH2)6  0HCH2CH  :  CH(('H,)7COOH 
0< 

OO.(0H2)7CH  :  Ca.CH2CH(CH2)6.CH3 
>0 
OH3(CH2)6CH(OH).CH2.CH  :  CH(CH2)7CO 

The  acids  may  be  represented  by  the  general 
formula  : — 

HO.(C17H32)u(0-CO)il-jCOOH. 

It  has  been  previously  pointed  <>ut  that  con- 
densation of  the  fattv 'acids  proceeded  during 
autoclaving  as  far  as  50%,  at  thispoiut  thesystem 
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approaching    equilibrium,    whilst    during   twitchel- 

bng,  the  apparent  Fatty  acid  content  was  reduced 

as  low  as  :;:;"  ,,  This  is  exactly  what  would  have 
been  expected,  since  the  conditions  during  auto- 
daving,  carried  out  under  ateam  pressure,  are 
adverse  to  the  splitting  of  water. 

\.i    attempt    was    made    to    isolate    the    several 

polyricinoleic  acids.  H  is.  however,  evident 
thai  acids  at  least  as  high  as  the  tetra  acid  were 
formed,  as  those  isolated  from  tin-  iron  salts  had 
an  equivalent  value  of  017-6.  These  higher  acids 
were  found  to  In-  very  slightly  soluble  in  alcohol, 
whilst  the  lower  acids  were  readily  Boluble,  thus 
confirming  the  observations  of   Kassow. 

The  conclusions  arrived  at  concerning  the  split- 
ting of  castor  oil  can  he  summarised  thus  :   - 

i.  The   hydrolysis  of   the  castor  oil.    both   by 

mean-    of    Twitchell'S    saponilier    and    also    by    the 

autoclave  process,   is  practically  complete,  as  is 

shown  by  the  percentage  of  glycerol  left  in  the 
products  obtained. 

2.  The  apparent  low  yield  of  free  fatty  acids  is 

due  to  the  format  Ion  of  ester-acids,  the  BO  called 
polyricinoleic  acids,  by  the  condensation  of  the 
rieinoleir  acid  molecules. 


This  work  "a-  primarily  of  a  private  nature, 
and  1  wish  to  express  my  gratitude  to  Messrs. 
I. ever  Brothers,  Limited,  and  especially  to  Mr.  J. 
Gray,  as  director,  for  their  permission  to  publish 
t  heae  results. 


Meeting    held    "'    Liverpool   on    Wednesday,    2Sth 
February,  1917. 


PROF.    E.    C.    ('.    It.M.Y    IN    THE    (II  Ml:. 


TIIK  MODKKN  WHALE  OIL  INDUSTRY. 

BY    WILLIAM    M  ANsliK  1 1  m  ,  l  . 

The  whaling  industry  has.  from  one  cause  or 
another,  experienced  many  duct  nations  of  pros- 
perity and  vicissitude,  now  a  flourishing  industry, 
then  after  a  few  decades  not  worth  pursuing. 
Hull,  Dundee,  Glasgow,  and  the  seaport    towns  oj 


Table  I. 
( 'ondeneation  products  of  ricinoleic  (irid  theoretically  possible. 


Equivalent 

weight  by 
titration. 


Sap. 
value. 


Acetyl 
value. 


Iodine 
value. 


1.  Hieinoleic  acid. 

i,ir,,<ir  eir,  CH  :  CHtCHiH-OOOH   

OH 

2.  Saturated  lactone. 
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the  Eastern  States  of  America,  all  hail  their  period 
of  supremacy,  and  now  Tonsberg  and  Sandfjord 
in  Norway  occupy  the  first  place  as  head  quarters 
for  fitting  out  whaling  expeditions. 

Just  previous  to  1868  whaling  as  an  industry  had 
languished,  was  in  fact  moribund  ;  true,  the 
pursuit  of  the  Greenland  whale  and  the  sperm 
whale,  as  yielding  the  most  valuable  products,  was 
still  carried  on,  but  as  a  whole  the  industry  had 
reached  such  a  point  that  it  would  soon  have 
ceased  to  have  had  any  particular  importance  as  a 
source  of  oil. 

This  state  of  affairs  was  the  result  of  a  variety  of 
circumstances.  The  increasing  difficulty  of  the 
chase  owing  to  the  disappearance  of  the  animals 
from  their  usual  haunts,  the  increasing  rarity  of  the 
two  kinds  chiefly  sought,  the  fact  of  the  hand 
harpoon  having  reached  its  limit  as  an  effective 
weapon,  and  the  great  development  of  the  mineral 
oil  industry  introducing  a  powerful  competitor  for 
purposes  of  lubrication,  all  combined  to  reduce  the 
profits  to   vanishing  point. 

In  1868  a  Norwegian  whaler  named  Svend 
Foyn,  of  Tonsberg,  introduced  his  gun-harpoon 
and  from  the  start  met  with  great  success  ;  the 
next  three  or  four  years  were  spent  in  perfecting 
the  new  weapon.  Modern  whaling  dates  from 
this  event  and  soon  Svend  Foyn  by  his  captures  in 
the  Varanger  Fiords  had  demonstrated  the 
efficiency  of  his  methods  and  that  whales  could 
still  be  caught  in  numbers  on  the  coast  of  Norway, 
the  powerful  sulphur-bottom  and  less  valuable 
finback  and  humpback  could  now  be  taken  and 
made  to  pay.  In  1877  a  competing  company 
appeared  and  by  1886  there  were  nineteen 
companies  with  35  whaling  ships  engaged  in  the 
waters  adjacent  to  the  Norwegian  coasts.  Co- 
incident with  the  gun  harpoon  came  the  use  of 
steam  vessels  ;  the  harpoon  weighing  4 — 5  cwt. 
and  its  heavy  gun  required  a  steady  platform  and 
a  fairly  large  boat.  Operations  at  this  period  were 
conducted  from  land  stations  where  the  captured 
whales  were  taken  to  be  stripped  of  their  blubber  ; 
thus  the  old  time  whaling  ship  with  its  comple- 
ment of  oar-propelled  boats  for  chasing  was 
superseded,  at  any  rate  for  this  kind  of  work. 

But  this  prosperity  was  not  without  interrup- 
tion ;  the  cod  fishermen  and  others,  believing 
that  the  operations  of  the  whaling  fleet  damaged 
their  industry,  sought  and  obtained  a  law  pro- 
hibiting whaling  on  the  coasts  of  Norway  and  in 
consequence  the   business   suffered   a   serious  set- 

Diiring  the  period  1868 — 1904  17,745  whales 
were  taken  on  the  Norwegian  coasts,  the  best  year 
being  1885  with  1287  captures.  In  the  earlier 
part  of  this  time  the  blubber  alone  was  utilised 
but,  as  it  was  realised  that  whales  were  becoming 
scarcer,  other  uses  for  the  whale  carcase  were 
sought,  the  result  being  that  the  land  stations 
began  to  make  bone  meal  and  whale  guano  from 
the  parts  usually  thrown  away. 

In  1894  whalers  began  to  visit  the  Faroe  Islands 
with  success,  and  eventually  there  were  6  stations 
with  13  to  17  whaling  ships  having  their  head- 
quarters in  the  islands.  Fishing  in  narrow  seas 
as  in  Irish  and  Scottish  waters  was  not  very 
productive,  although  the  one  or  two  companies 
operating  there  still  do  very  well.  At  the  opening 
of  the  20th  century  we  find  the  Norwegians 
extending  their  methods  to  Newfoundland. 
Iceland,  and  Spitzbergen  with  considerable  success. 

In  1904 — 5  it  was  discovered  that  the  South 
Pacific  and  South  Atlantic  were  frequented  by 
whales  in  immense  numbers,  land  stations  were 
estal dished  in  South  Georgia,  the  South  Shetlands, 
the  Falkland  Islands,  and  Kerguelen,  and  at  the 
present  time  these  waters  supply  80 — 90%  of  the 
whale  oil  production   of  the  world. 

The  floating  factory  now  becomes  necessary  to 
the  economical  development  of  the  industry  ;   it  is 


the  modern  counterpart  of  the  old-time  whaling 
ship,  but  the  fires,  fed  with  exhausted  blubber, 
have  given  place  to  steam  and  the  open  "  try-pots" 
to  "  press  cookers,"  while  on  the  floating  factories 
the  oil  when  ready  is  run  into  tanks  and  brought 
home  in  bulk  instead  of  in  casks. 

The  vast  distances  in  the  Southern  oceans 
make  such  an  arrangement  of  primary  importance, 
and  the  employment  of  a  floating  factory  is,  in  its 
effect,  as  important  and  far-reaching  as  the 
earlier  influence  of  the  gun-harpoon ;  it  allows 
the  chase  to  be  carried  right  up  to  the  edge  of  the 
Antarctic  ice  where  the  natural  difficulties  of 
maintaining  a  land  station  are  practically  insur- 
mountable, and  besides  saves  much  time  by  follow- 
ing up  the  fishing  fleet. 

The  usual  method  of  working  such  distant 
waters  as  the  South  Pacific  and  the  South  Atlantic 
is  for  the  floating  factory  to  sail  with  supplies  for 
the  land  stations  towards  the  end  of  summer. 
This  cargo  consists  of  coal,  provisions,  building 
material,  machinery  and  general  stores,  including 
empty  barrels,  the  coal  being  carried  in  the  oil 
tanks.  After  discharging  at  say  South  Georgia, 
the  tanks  are  cleaned  out  ready  for  oil  and  the 
factory  ship,  accompanied  by  its  fleet  of  fishing 
vessels,  departs  for  the  cruising  ground  which 
may  be  at  the  edge  of  the  Antarctic  ice.  The 
actual  pursuit  and  killing  of  the  whale  is  done  by 
small  steamers  of  about  120  tons  :  the  gun  is 
mounted  in  the  bows  and  naturally  the  skill  of  the 
gunner  is  an  important  matter.  On  sighting  a 
whale  the  vessel  is  allowed  to  drift  near  enough  to 
the  animal  as  it  rises  to  blow  within  range,  the 
harpoon  is  fired  into  it,  out  goes  the  thick  cable, 
and  if  the  shot  has  been  a  good  one  the  whale  is 
soon  alongside,  wound  in  by  the  steam  winch  and 
inflated  through  a  hollow  lance  to  make  it  float 
easily  ;  as  many  as  four  may  be  secured  in  this 
way  and  taken  to  the  floating  factory  on  to  the 
land  station  for  disposal.  The  bomb  harpoon, 
frequently  employed,  has  as  explosive  head  fired 
by  a  time  fuse  and  if  well  planted  in  the  whale 
death  quickly  ensues. 

The  floating  factory  is  often  an  old  liner  filled 
with  tanks  for  the  reception  of  the  oil;  even 
the  ballast  tanks  are  utilised  for  the  same 
purpose  ;  some  have  a  few  large  tanks  built  into 
them,  others  have  as  nany  as  80  or  90  small 
tanks  ;  barrels  from  the  land  stations  are  carried 
in  the  'tween  decks,  and  the  upper  deck  amidships 
is  occupied  by  the  "  cooker  tanks,"  as  the  digesters 
in  which  the  blubber  is  rendered  or  "  tried  out  " 
are  called.  The  cooker  tanks  are  arranged  in 
pairs';  they  are  strong  iron  vessels  capable  of  stand- 
ing a  pressure  of  100  lb.  per  sq.  inch,  with  a  wide 
manhole  at  the  top  for  charging  and  one  near  the 
bottom  for  discharging  the  exhausted  blubber, 
and  perhaps  one  pair  will  be  fitted  with  extra 
large  openings  4  ft.  diam.  for  the  reception  of 
bones,  such  as  ribs  and  vertebra?  ;  curved  iron 
plates  are  used  to  provide  a  free  passage  for  the 
steam  through  the  mass  of  blubber. 

Arrived  alongside  the  operation  of  "  flensing," 
which  consists  in  stripping  the  blubber  from  the 
dead  whale,  is  at  once  commenced  :  huge  pieces 
are  hoisted  on  board,  put  through  the  chopping 
machine,  taken  up  by  an  elevator  and  dropped 
into  the  cooker,  steam  is  turned  on,  and  after  a 
sufficient  period,  generally  six  to  eight  hours, 
the  oil  is  run  oil'  through  a  system  of  separating 
tanks  to  get  rid  of  the  free  water,  then  into  the 
store  tanks  in  the  lower  part  of  the  ship. 

The  process  of  cooking  is  of  very  gnat  impor- 
tance ;  upon  the  skill  and  care  with  which  it  is 
conducted  depends  whether  the  oil  will  reach  the 
market  in  good  condition  or  much  depreciated  in 
value,  hence  the  cook  shares  with  the  gunner  tin- 
honours  of  a  successful  voyage.  As  I  In-  largest 
number  of  cargoes  arrive  during  March  U>  Juh  it 
follows  that   a  large  part  of  the  season's  oil  is 
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onwards  of  six  months  old,  and  it  may  even  be 
eighteen  months  old  when  marketed,  so  thai  unless 
properly  cooked  it  will  keep  badly  and  in  conse- 
guence  (etch  a  lower  price-  when  landed.  The 
ambition  of  most  cooks  is  to  produce  a  very  pale 
oil;  tin--  is  qoI  an  easj  mat  fcer  e^  en  from  \  ery  fresh 
whales  if  the  oil  is  well  cooked,  but  unfortunately 
quite  simple  if  undercooked.  1  have  been 
informed  that  cold  pressing  with  hydraulic  presses 
has  hem  tried  with  the  object  <>f  obtaining  a  very 
pale  coloured  oil,  but,  as  might  be  expected,  the  oil 
quickly  became  rancid  and  Bad  in  other  w  a>  s,  and 
the  idea  was  soon  abandoned.  The  best  cook  is 
■tie  who  is  able  to  u'e-t  the  largest  >  i * •  1  *  1  of  pah-  oil 
with  the  best  keeping  qualities  ;  this  also  last  tills 
the  requirements  of  both  parlies,  the  producer  of 
the  oil  and  the  merchant  who  buys  it  from  him. 
It  has  always  been  my  advice  to  the  captains  of 
floating  factories  to  make  a  well  cooked  oil  that 
will  grade"  No.  I  "and  lei  the  superfine  colour  go, 
hec.-nise  if  stored  it  always  depreciates  and  falls  to 

No.  I  standard  or  lower:  they  general!]  see  the 
force  of  this, particularly  as  nowadays  they  do  not 
get  a  premium  for  •  stra  pale  oil. 

From  the  point  of  view  of  oil  production  the  most 
valuable  whale  is  the  sulphur-bottom, Balcenopt era 
sibhalilii.  Gray (sulphureua,  Cope),  which  belongs  to 
the  class  railed  rorquals  and  Known  as  "  tinners," 
but  if  other  products  are  taken  into  account  the 
Greenland  Right  whale,  Batama  mysticetue,  ia  easily 
lirst.  because  of  the  value  of  the  whalebone 
obtained  from  its  mouth,  with  the  Sperm  whale 
Physeler  macrcephalus,  L.  which  furnishes  sperma- 
ceti and  is  also  the  source  of  the  very  valuable 
substance  known  as  ambergris,  a  good  second. 
The  sulphur-bottom  whale  is  considered  to  be  the 
largest  Known  animal,  either  living  or  extinct,  of 
the  earth  ;  it  often  attains  a  length  of  90  feet  with  a 
yield  of  IOC  barrels  of  oil,  the  record  being  taken  by 
an  authentic  specimen  measuring  96  feei  in  length 
which  ga\e  1  in  barrels  of  oil.  The  "bone" 
obtained  from  this  species  is  harsh  and  brittle  and. 
compared  with  true  whalebone,  of  little  value,  since 
it  only  fetches  635  to  645  or  even  less  per  ton, 
according  to  condition,  whereas  that  furnished  by 

the  Right  whale  brings  about  £2500  per  ton  at  the 
present  day.  The  "  bone  "  from  the  different 
species  of  rorqual  is  known  as  "  tinners,"    which 

term  is  also  extended  to  the  animal  that  bears  it. 
The  humpback.  Megaptera  longimanus,  Rudolpbi, 
abounds  in  Southern  waters  and  is  taken  up  to  50 
feet  in  length  :it  gives  25--  40  barrels  of  oil,  while  the 
finback,  the  earnest  and  most  sporting  of  whales, 
grows  to  70  feet  but  is  also  poor  in  oil,  yielding 
25 —  t.">  barrels.  The  bottlenose  whale,  Byperodon 
Tostralum.  Miller,  is  chiefly  hunted  in  the  North 
At  lant  ic.  t  he  oil  being  very  similar  in  constitution  to 
that  of  the  sperm  whale;  the  animal  is  only  of 
middle  size,  attaining  a  length  of  20 — 30  feet,  but 
gregarious  in  herds  of  about  a  dozen  it  well  repays 
the  chase.  Altogether  there  are  upwards  of 
seventy  kinds  of  whales,  but  many  of  them  are 
considered  by  authorities  to  be  only  varieties  or 
geographical  races  of  predominant  species. 

I  have  often  heard  the  opinion  expressed  that 
if  they  go  on  killing  whales  at  the  present  rate,  it 
will  not  be  long  before  the  industry  must 
again  suffer  a  dec  line  and  be  scarcely  worth  follow- 
ing. In  order  to  obtain  information  on  this  point  I 
have  made  many  enquiries  from  captains  regarding 
the    length    of    time    occupied    in    growth;     iii. » — 1 

replies  base  been  to  the  effect  that  they  do  not 
know,  but  the  best  opinion  indicates  that  whales 
grow  very  rapidly.  \-  one  captain  who  bad  given 
much  thought  to  the  matter,  referring  to  t  he  hump- 
back, put   it.  the  calf  just   before  birth  is  about 

111    ft.    long    and    when    weaned    some    two    months 

later  is  about  -I  ft.  in  length,  so  that  when  two 
year-  old  the  whale  might  verj  well  be  full  grown 
or  nearly  bo.  If  ibis  opinion  be  correct,  and  I  do 
not  doubt  it  myself  seeing  that  all  the  com  lit  ions  of 


the  environment  are  conducive  to  rapid  growth,  viz. 
abundance  of  food,  warm  water  in  the  breeding 
grounds,  and  with  few  enemies  powerful  enough 
to  do  much  injury  combined  with  a  fairly  rapid 
rate  of  natural  increase,  it  will  be  a  long  time,  even 
at  the  present  rate,  before  whales  will  be  percep- 
tibly diminished  in  numbers.  This  view  is 
supported  by  the  figures  for  1011,  as  in  that  year  we 
tind  that  after  3.1  seasons  of  modern  hunting  in 
European  water  L165  whales  were  taken;  yielding 
an  average  of  35  barrels  of  oil  per  whale  :    in  the 

sane'  year  the  Southern  Norwegian  catch  in  the 
south  seas  is  recorded  as  12,i>3;1  whales  giving 
300,000  barrels  of  oil,  or  an  average  of  nearly  L'5 
barrels  for  the  Norwegian  catch  in  those  water.-. 
I  think  the  above  figures  sufficiently  indicate  that 

we  may  expect  a  good  siipph  of  whale  oil  for  many 
years  to  come  ;  this  is  the  more  gratifying  in  view  of 
the  importance'  of  the  industrial  applications  of  the 
oil.  especially  during  the  last  few  years.  The 
world's  production  of  whale  oil  for  the  last  six 
seasons  is  shown  in  the  following  table,  partly 
taken  from  the  Anglo-Norwegian  Trade  Journal  : 
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The  contribution  of  different  fisheries  for  the  last 
two  vears  is  as  follows  : — 


South  shetlands. 
South  Georgia 

Australia 

Alaska  

Faroe  Islands 
Africa    


1915.  Norway. 


195.000 
136,700 


1910.  World 


219,000 

13.000 
18,000 

lo.C 


As  illustrating  the  magnitude  of  the  fleet  of 
vessels  engaged  in  whaling  in  1912,  there  were: — 

.'.4  floating  factories  of  155.174  tons  total. 

9  cargo  ships  of  ....     21,098  tons  total. 

267  11-liinR  vessels  ol  ..    100/120  tons  earn. 

A  few  of  the  last  being  150  tons  each. 

Some  of  the  floating  factories  have  now  been 
chartered  for  carrying  other  kinds  of  oil,  and  it  is 
possible  that  there  will  be  a  falling  off  in  the 
amount  of  whaleoil  prodm  c -d  because  of  this,  but 
1  think  it  will  prove  to  be  only  temporary. 

Crude  whalc>  oil  is  graded  according  to  colour,  as 
will  have  been  gathered  from  the  preceding  refer- 
ences, but  during  tie-  last  few  years  there  has  been 
an  increasing  tendency  to  make-  the  free  fatty 
acid  test  a  ba-sis  of  contract-.  As  a  matter  of 
experience  it  is  found  that  an  oil  which  falls  below 
the  highest  figure  representing  the  limit  of  free 
fatty  acid  for  a  particular  grade  will  also  conform 
to  tie-  a..cpt,-.l  colour  standard  for  that  gl 
there  are  exceptions,  as  for  instance-  when  an  oil  i* 
discoloured  by  iron  salts,  but   these  ar. ■  rare. 

The  accepted  grades  are  known  as  No.  0,  Nee  1. 
No.  2,  No.  :;.  and  No.  I.  No.  "  and  No.  1  are-  now 
generally  i  lassed  together,  the  former  being  regarded 
a-  a  superfine  No.  1  :   the  colour  varies  from  pala> 
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straw  colour  to  fine  pale  yellow.  No.  2  is  amber 
yellow  and  No  3  pale  brown,  while  anything  too 
dark  to  be  classed  as  No.  3  is  regarded  as  No.  4, 
unless  it  is  very  bad  coloured  when  it  is  referred  to 
as  "dark  whale  oil."  In  the  year  1912  samples 
representing  some  650.000  barrels,  or  about  three 
fourths  of  the  entire  production  for  the  year,  passed 
through  my  hands;  the  colour  was  measured  in  the 
Lovibond  tintometer  and  the  resulting  average  was 
adopted  as  a  standard,  which  has  met  the  views  of 
both  sides  of  the  trade  so  well  that  no  suggestion 
for  an  alteration  has  been  expressed.  In  conjunc- 
tion with  Mr.  J.  \V.  Lovibond  a  set  of  standard 
glasses  was  prepared  and  these  have  proved  very 
useful  for  the  rapid  examination  of  samples  so 
necessary  when  a  large  cargo  has  to  be  rapidly 
discharged. 

In  order  to  examine  crude  whale  oil  in  the  tinto- 
meter it  is  necessary  to  warm  it  slightly  in  order  to 
melt  the  stearine;  a  temperature  of  75° — 80°  F.  is 
sufficient  for  the  purpose.  The  oil  as  delivered  by 
the  ship,  always  contains  moisture  which  should 
not  exceed  0-5%.  The  sample  must  not  be 
heated  sufficiently  to  drive  off  water,  and  besides, 
this  would  probably  darken  the  oU  to  some  extent , 
neither  must  filtration  be  resorted  to  as  thereby 
colour  might  be  removed.  Considerable  care  is 
therefore  needed  to  obtain  accurate  results,  but  a 
little  practice  will  soon  overcome  any  difficulty  in 
the  preparation  of  the  sample. 

The  colours  in  Lovibond's  neutral  tint  series  are 
as  follows  : — 


Ked. 

Yellow. 

Blue. 

No.  0    

18 

50 

70 

260 

Net  reqi 

+   5-6 

■    2IH1 

+  30-0 
+  80-0 
ired. 

+  0-8 

No.  1    

No.  2    

No.  3    

No.  4    

+  1-9 
+  1-5 

All  in  one  inch  standard  cell. 

Modern  whale  oil  is  a  very  different  thing  from 
the  evil  smelling  stuff  most  of  as  have  encountered 
in  our  early  days  ;  now  even  the  dark  coloured 
qualities  are  not  really  objectionable,  while  the  pale 
kinds  are  quite  sweet,  possessing  no  disagreeable 
taste  or  smell. 

On  account  of  its  proximity  to  several  great 
soapworks  and  accessibflity  to  the  industrial 
centres  of  Lancashire  and  Yorkshire,  Liverpool  is 
especially  well-placed  as  a  port  and  has  with 
commendable  enterprise  and  foresight  provided 
excellent  facilities  for  handling,  receiving,  and 
distributing  whale  oil.  As  has  already  been 
stated,  a  large  proportion  of  the  od  arrives  in  bulk, 
being  carried  in  tanks  on  board  ship.  This  has  to 
be  analysed  and  graded  on  arrival  at  the  port,  and 
when,  as  is  often  the  case,  the  ship  contains  a  large 
number  of  tanks,  this  is  an  important  matter.  The 
oil  is  pumped  from  the  ship  into  large  storage  tanks, 
and  in  spite  of  the  difficulties  connected  with  this 
class  of  oil,  a  ship  carrying  30,000  barrels  in  bulk 
ean  be  very  expeditiouslydischarged.  PYom  the 
storage  tanks  on  shore  the  oil  is  easly  delivered 
into  tank  wagons  or  barrelled  off  and  put  on  rails 
alongside  for  distribution  inland,  or,  if  desired, 
delivery  can  be  given  direct  from  the  ship  either  in 
bulk  or  in  barrels. 

So  efficient  is  the  method  of  dealing  with  whale 
od  at  Liverpool  and  Birkenhead  that  many 
captains  prefer  those  ports  on  account  of  the 
special  facilities  provided  for  them. 

Taking  1016  as  an  example,  two-thirds  of  the  oil 
imported  into  the  U.K. — amounting  to  351.000 
barrels — was  brought  to  Liverpool  and  a  corres- 
ponding proportion  in  previous  years. 

In  a  future  paper  I  hope  to  deal  with  the  indus- 
trial and  technical  uses  of  whale  oil  more  fully. 


Discussion. 

The  Chairman  asked  what  were  the  uses  to 
which  the  oil  and  its  products  were  ultimately  put 

Dr.  E.  F.  Armstrong  said  that  whale  oil  was  the 
first  oil  to  be  bought  upon  a  chemical  analysis, 
buyers  had  set  up  a  standard  for  grading  the  oil.  not 
by  colour  but  by  the  free  fatty  acid  content.  The 
degree  of  saturation  of  the  fatty  acid  in  an  oil 
depended  on  the  climate  it  came  from,  for  instance 
linseed  oil,  obtained  from  a  mild  climate,  was 
unsaturated,  but  coconut  oil  from  a  tropical 
climate  was  highly  saturated. 

Mr.  A.  E.  Levey  asked  for  information 
regarding  the  quantity  of  hardened  whale  od 
employed  in  margarine  manufacture.  He  believed 
there  was  a  close  time  when  whales  might  not  be 
hunted. 

Mr.  J.  Fox  thought  that  if  the  crew  of  a  whaler 
were  paid  by  results  it  might  have  considerable 
influence  on  the  proportion  of  the  different 
qualities  brought  to  market.  He  thought  the  No.  2 
grade  was  really  spoiled  No.  1  due  to  careless 
treatment  in  the  rendering.  Some  information 
regarding  the  proportion  of  the  products  obtained 
by  distillation  would  be  interesting. 

Mr.  Mansbridge  replied  that  whale  oil  was  used 
principally  in  soap  making  and  in  the  manufacture 
of  edible  fats,  oleine  for  the  textile  trades,  leather 
dressing,  and  lubricating.  In  regard  to  chemical 
testing  he  recalled  how  a  Norwegian  had  fitted  a 
laboratory  on  his  floating  factory  and  employed  a 
chemist  to  grade  the  od  as  it  was  made  :  the 
result  had  been  that  they  went  too  near  the  limit 
and  on  arrival  in  port  it  was  found  that  the  oil  had 
deteriorated  into  the  next  lower  grade.  There  was 
no  law  as  to  a  close  time  lor  whales,  but 
the  whaler  tried  to  avoid  killing  cow  whales 
with  calves.  The  bonus  system  of  payment 
ensured  the  best  quality  of  oil  possible. 

According  to  the  method  of  distillation  adopted 
for  the  treatment  of  the  fatty  acids,  the  yield  of 
pitch  varied  from  5%  to  15°,,,  but  leaving  that  out 
of  the  question,  the  yield  of  hard  stearine  (setting 
point  about  135°  C.)  would  be  about  15%,  soft 
stearine  25%.  and  the  balance  oleine. 


Communication. 


THE    NATURAL   ACCELERATOR    OF    PARA 
RUBBER. 

BY    HENRY    P.    STEVENS. 

In  various  papers  *  I  have  shown  that  certain 
constituents  normally  present  in  raw  rubber  are 
necessary  for  the  satisfactory  vulcanisation  of 
the  latter.  These  constituents  are  (1)  the  nitro- 
genous complex  or  "  insoluble  "  constituent  which 
is  almost  wholly  insoluble  in  benzene,  chloroform, 
and  similar  solvents,  (2)  matters  which  can  be 
extracted  with  acetone — mainly  resins.  I  have 
also  shown  that  the  insoluble  constituent  can  be 
replaced  by  other  nitrogenous  matter  such  as 
peptone,  to  a  lesser  extent  by  casein,  and  to  a 
slight  extent  by  non-nitrogenous  substances  such 
as  starch.  But  I  have  not  succeeded  in  satis- 
factorily replacing  the  acetone-soluble  constituents 
(mostly  natural  resinous  matter)  by  oiher  resins 
such  as  colophony.  From  this  it  may  be  inferred 
that  the  active  constituent  contained  in  the  acetone 
extract  consists  of  matter  other  than  resin  although 
the  latter  bulks  largely.  The  removal  of  the 
nitrogenous  matter  has  the  effect  of  retarding 
vulcanisation  but  does  not  affect  the  stability 
of  the  caoutchouc  or  the  vulcanised  rubber.     The 

•  This  Journal,  December  Hi.  ml 'J.  i>.  1099.     Also  Eollold  Zell 
1912, 11,  p. .60;    1913, 11,  p.  46;    1914, 14,  p.  91      Reports  of  the 

8th  Int.  Congress  of  Applied  Chom  .  1912,  25,  p.  681. 
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removal  of  the  acetone-soluble  matters  not  only 
tends  to  retard  vulcanisation,  particularly  when 
the  rubber  is  compounded  with  litharge,  but  also 
reduces  the  stability  of  the  caoutchouc  and  renders 
it  more  readily  oxidisable.  Numerous  analyses 
tailed  to  reveal  any  direct  relationship  between 
the  percentage  of  nitrogen  and  the  vulcanising 
properties  of  raw  rubber. 

In  recent  papers*  Baton  and  Grantham  have 
described  the  effect  produced  by  allowing  wet 
coagulated  latex  to  stand  for  a  few  days  before 
washing  and  drying.  This  results  in  s  more 
rapidlv  vulcanising  crepe  rubber.  From  the 
results  of  tests  made  on  rubber  prepared  bj    Sir. 

Morgan,  chemist  to  the  Rubber  Crowers'  Associa- 
tion, in  Malaya,  l  am  able  to  confirm  this.  Eaton 
and  Grantham  also  found  thai  this  vapidly 
vulcanising  rubber  contained  less  nitrogen  than 
ordinary  sheet  or  crepe,  loss  of  nitrogen  taking 
place  during  drying  and  crepeing.  (>n  the  other 
hand,  smoked  rubber  did  not  show  s  loss  of  nitro- 
gen in  similar  i  ircumstances.  I  have  obtained 
the  following  results  hymeans  of  duphcate  deter- 
minations on  Bamples  of  rubber  prepared  by  Mr. 
.Morgan  on  three  consecutive  days.      Each  vertical 

column  represents  Bamples  prepared  from  portions 
of  the  same  coagulated  latex. 

Table  l. 

A  ir-firied. 


1st 
day 


2ml 
day 


3rd 
day. 


Mean. 


<1)  Dried  without  rolling,  i.r ., 
"  slab  " 

<:i)  Dried  lor  11  days  without 
rolling,  then  ereped  and 
dried     

<:!)  Dried  alter  rolling,  i.e., 
ordinary  aheet    

<4)  Crtped  next  in. .mini;  and 
dried,  if.  ordinary  crepe 


Nitrogen 

0-40 

0-39 

0-35 

o-so 

0-29 

0-32 

0-47 

0-40 

0-46 

0-47 

0-4fi 

0-45 

0-38 

n/.30 

0-46 
0-46 


Smoke-dried. 


(.",1  Smoked    without    rolling, 

slab "    

(fi)  Smoked  lor  1  I  days,  then 
creped  ant]  Bmoke  dried .  . 

(7)  Smoked  after  rolling,   ir, 

ordinary  smoked  sheet 

(8)  (  rtped  next  morning  and 

sraokedried,  i.i    "  smoked 
crftpe "      


Nt 

day. 


2nd 


3rd 
day. 


Mean. 


'<  11    ",, 


0-48 

0-50 

n-i.. 

0-50 

0-50 

Ills 

nil 

0-4.". 

n-l'i 

ii-IT 

0-48 
0-49 

a- 1;, 

0-48 


li  will  to-  seen  thai  the  results  on  the  three  days 
agree  well  with  one  another.  The  figures  for 
ordinar\  sheel  rubber,  whether  air-dried  or  smoke- 
cured,  remain  about  the  same,  0  1 1  1 "  0-47%,  on 
all  tine.-  days.     Of  the  air-dried   specimens,  the 

-lab    (1)   contains  less   nitrogen    than    the  ordinary 

sheet  (3)  although  it  must  originalh  have  retained 
more  of  the  nitrogenous  Berum.  'This  loss  is  more 
pronounced  after  washing  (2).  The  nitrogen  con- 
cent of  crepe  (4)  is  practically  identical  w  it h  that 
of  sheel  {'.U.  There  is  evidently  ao  appreciable 
quantity  of  Berum  in  the  sheel  which  can  be  washed 
out    by  crfipeing. 

The  ordinary  smoked  sheel  (7)  contains  ap- 
proximately the  same  an at   o1  nitrogen  as  the 

air-dried  sheel  (3),  bu1  the  other  forms  of  smoke- 
cured  rubbers  (5),  (7),  and  (8)  contain  more  nitro- 
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gen.     This  would  be  expected  in  the  case  of  the 

smoked  slah  (."1)  on  account  of  the  additional  serum 
retained,  provided  t  hat  t  he  smoke  curing  pre  vented 
putrefaction  and  consequent  loss  of  nitrogen. 
The  slightly  higher  figures  for  nitrogen  in  (t!)  and 
(8)  can  only  he  explained  on  the  assumption  that 
a  little  nitrogenous  matter  is  absorbed  from  the 
smoke. 

As  the  air-dried  slah  (1)  contains  less  nitrogen 
than  the  air-dried  sheet  Ci)or  crfipe  (4),  it  is  obvious 
that  the  loss  of  nit  rogenous  matter  on  "  maturing  " 
of  Blab  is  greater  than  can  he  accounted  for  hy 
the  decomposition  of  the  additional  scrum  re- 
tained   through    not     rolling.      Hence    the    loss    of 

nitrogenous  mailer  is  uol   confined  to  the  soluble 

ml  rogenous  matter  of  the  serum  hut  includes  I  he 

insoluble  nitrogenous  matter  coagulated  with  the 

caoutchouc  itself. 

The  nitrogenous  matter  is  not  evenly  distributed 

throughout  sheet  and  slab  rubber.     During  drying. 

a  pari  of  the  gerum  Bee  from  the  surface  and 

dries  down  to  a  \,  at  er-msohihle  scale  or  varnish- 
like Blm,  and  the  nitrogen  content  of  the  surface 

layer  i^  apprci  iahly  higher  than  that  of  t lie  interior 
portions.  Means  are  now  adopted  for  preventing 
the  formation  of  this  surface  Blm,  and  ordinary 
Sheet  docs  nol  sfaOW  the  same  differences  in  nitro- 
gen content  between  the  surface  and  interior  lav  ers 
that  it  did  a  few  years  ago.  Thus,  to  quote  from 
some  analyses  made  in    lltlli. 

Table  II. 


Percentage  of  nitrogen. 

In  surface 
layer. 

In  middle 
layer. 

liiilerence. 

Sheet   rubber,   without 
surface  scale,  cured  on 

Estate  A    

Estate  H    

Sheet   rubber   showing 
surface  scale,  cured  on 

Estate  A     

Estate  B    

n-44 
0-43 

0-60 
0-60 

0-33 

0-39 

(1-3:1 
0-32 

011 
0-04 

0-27 

O.Js 

Or  again,  taking  sample  II  1  for  (he  third  day 
(Tanle  1.),  and  separating  into  approximately 
equal  parts  consisting  of  outside  and  inside 
portions,  the  nitrogen  content  of  the  former 
amounted  to  0-550,,  and  of  the  latter  to  0-35%. 
This  slab  showed  a  very  marked  surface  scale, 
hut  it  is  evident  from  the  figures  for  the  first 
two  samples,  thai  the  scale  does  not  wholly 
account  for  the  concentration  of  nitrogenous 
matter  on  the  surface  of  the  rubber  and  that  part 
of  the  excess  is  present   in  the  surface  layers. 

The  above  figures  also  show  that  very  mis- 
leading results  may  he  obtained  for  the  nitrogen 
content  of  sheet  and  slab  rubbers  unless  the 
precaution     is    taken    of    thoroughly    mixing  the 

specimen  dry  on  the  roller  null  previous  to  remot  a] 
of  the  sample  for  analysis. 

1  have  already  referred  to  the  replacement  of 
the  protein  naturally  present  iii  latex  hy  nitro- 
gen, .us  substances  from  other  sources,  such  as 
peptone  and  casein.  Eaton  and  Grantham,  how- 
ever,   as   a    result    of   certain    experiments   of    their 

own.  have  come  to  the  conclusion  that    peptone 

and  casein  have  little  or  no  die.  I  on  the  rile 
of  vulcanisation.*  They  used  a  crepe  rubber  for 
(lies,,  experiments,  that  is  to  say.  a  rubber  washed 
free  or  almost  free  from  natural  accelerators  but 
containing  the  full  complement  of  protein  matta 
necessary  for  normal  vulcanisation.  Peptone, in 
its    power    t"    promote    vulcanisation,    is    roughly 

•  1  In-  Journal,  July  16,  1910,  p  723  Baton  and  iir.uitliamnar 
that  my  figures  "do  11. 'i  appear  verv  convincing"  but  t>il  to 
lust  it >  tin-  statement 
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equivalent  to  the  natural  protein  matter,  and 
consequently  the  addition  of  peptone  to  a  rubber 
already  containing  sufficient  nitrogenous  matter 
for  complete  vulcanisation  will  have  a  very 
slight  effect.  Eaton  and  Grantham  have  them- 
selves shown  that  the  heat-coagulable  proteins 
which  separate  on  concentration  of  latex  serum 
have,  when  added  to  ordinary  crepe  rubber, 
little  or  no  influence  on  the  rate  of  vulcanisation.* 
The  natural  insoluble  nitrogenous  matter,  peptone 
and  other  complex  proteins,  must  be  sharply 
differentiated  from  the  simpler  amino  com- 
pounds produced  by  (heir  putrefaction  or  from 
the  synthetical  accelerators.  These  simpler  bodies 
are  far  more  effective  in  promoting  vulcanisation. 
Hence  they  accelerate  vulcanisation  in  a  rubber 
such  as  ordinary  washed  crepe  already  containing 
sufficient  protein  matter  for  normal  vulcanisation. 
On  the  other  hand,  a  complex  substance  such  as 
peptone  is  not  so  active  and  consequently  does 
not  produce  appreciable  acceleration.  We  require 
to  distinguish  clearly  between  (1)  the  complex 
nitrogenous  su bstance  (protein)  which  is  necessary 
for  normal  vulcanisation  but  which  can  hardly  be 
termed  an  accelerator,  and  (2)  simpler  nitrogenous 
derivatives  (which  will  later  be  shown  to  consist 
of  the  simpler  nitrogenous  bases)  which  are  more 
effective  than  the  proteins  and  are  true  accelera- 
tors. The  latter  are  able  to  produce  appreciable 
acceleration  in  an  ordinary  raw  rubber,  while  the 
former  cannot.  To  gauge  the  effect  of  the  former 
substances  as  catalysts  or  promoters  of  vulcanisa- 
tion, it  is  necessary  to  start  with  a  rubber  from 
which  the  natural  insoluble  nitrogenous  con- 
stituent has  been  removed.  This  was  the  method 
adopted  in  our  experiments  described  in  1914. 
Work  of  this  nature  is  very  tedious  because  the 
removal  of  this  natural  nitrogenous  constituent 
requires  large  volumes  of  solvents  and  long 
standing  to  allow  the  insoluble  nitrogenous  matter 
to  deposit.  A  further  series  of  experiments  has 
now  been  made  with  rubber  from  which  prac- 
tically the  whole  of  the  nitrogenous  material  has 
been  removed,  and  which  carries  the  matter 
a  stage  further  than  the  published  work  of  Eaton 
and  Grantham.  The  rubber  was  freed  from  nitro- 
genous matter  by  standing  in  the  dark  with  cold 
benzene  for  a  period  of  one  to  two  years.  The 
clear  supernatant  solution  of  rubber  was  then 
poured  off  and  the  rubber  recovered  from  this  by 
spontaneous  evaporation  without  artificial  heat. 
The  original  raw  material  was  an  unsmoked  sheet 
rubber  containing  0-48%  of  nitrogen.  After 
removal  of  the  insoluble  matter  the  "  protein  free  " 
rubber  contained  only  0  07  %  of  nitrogen.  Separa- 
tion of  the  insoluble  matter  was  very  complete, 
and  it  is  probable  that  this  small  residue  of  nitrogen 
was  present  in  some  soluble  form. 

The  following  "  mixes  "  were  made  up,  based 
on  the  simple  formula  of  rubber  100  parts,  sulphur 
10  parts  : — 

(1)  Untreated  sheet. 

(2)  "  Protein  free"  sheet. 

(3)  "Protein  free"  rubber  +3%  of  the  heat- 
coagulable  proteins  which  separate  out  as  a 
flocculent  precipitate  on  concentrating  the  serum 
expressed  in  sheet  making. 

(4)  "  Protein  free  "  rubber  +li%  of  the 
evaporated  liquors  after  removal  of  the  flocculent 
precipitate  referred  to  above. 

(5)  "Protein  free"  rubber  +3%  of  Z-methyl- 
inositol  extracted  from  the  residual  liquors. 
This  represents  about,  the  maximum  amount  of 
this  crystalline  substance  ordinarily  found  in  sheet 
robber.t 

((>)  Rubber  rich  in  protein,  being  the  residue  of 
rubber  and  solvent  after  pouring  off  the  clear 
benzene  solution. 


The  following  results  were  obtained.  All 
samples  were  cured  under  the  same  conditions 
(3  hours  at  135°  C.),  so  as  to  illustrate  the  effect 
of  the  different  constituents.  The  quantity  at 
my  disposal  was  insufficient  tor  a  series  of  vul- 
canisations : — 

Table  III. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Breaking  load  (grms. 

per  sq.  mm.)*     . . 

1360 

590 

700 

940 

280 

810 

Final  length  (original 

length  =100)    

1010 

1160 

1040 

860 

1110 

630 

Tensile  product  .... 

136 

68 

73 

81 

32 

51 

Coefficient  of  vulcan- 

3-66 

1-60 

3-08 

5-28 

1-32 

6-44 

Nitrogen     calculated 

on  raw  rubber  % 

0-48 

0-05 

0-57 

0-35 

0-05 

1-81 

•  loc.  cti,    p.  725. 

t  Pickles'  and  Whitfield,  Pruc.  Chem.  Soc,  1911,  27,  p. 


ill. 


»  For  details  of  method  of  testing  see  this  Journal,  Aug.  31, 
1916,  p.  873. 

In  experiments  of  this  type  particular  attention 
should  be  paid  to  the  figures  tor  the  coefficient 
of  vulcanisation.  Tensile  figures  are  more  difficult 
of  interpretation,  as  a  low  breaking  load  may  be 
caused  not  only  by  under  or  over  vulcanisation, 
but  by  the  adulteration  of  the  rubber  itself. 

The  results  clearly  show  the  effect  of  the  different 
nitrogenous  constituents  on  the  vulcanising 
properties  of  the  rubber.  Taking  the  samples  in 
order  : — 

(2)  Shows  that  the  removal  of  the  insoluble 
nitrogenous  matter  causes  a  greatly  reduced  rate 
of  cure.  The  breaking  load  has  fallen  to  less  than 
one-half.  On  the  other  hand,  the  final  length 
(elongation)  is  greater  and  the  coefficient  of 
vulcanisation  is  much  lower. 

(3)  Shows  that  the  addition  of  the  insoluble 
matter  which  separates  from  the  mother  liquor 
or  serum  on  evaporation  causes  an  increased  rate 
of  vulcanisation.  In  fact,  this  insoluble  matter 
behaves  like  the  natural  protein  matter  retained 
in  ordinary  crepe  rubber.  This  sample  shows 
higher  breaking  load  as  against  sample  (2),  lower 
final  length  and  higher  coefficient  of  vulcanisation. 
In  fact,  the  coefficient  of  vulcanisation  is  almost 
equal  to  that  of  the  original  untreated  rubber, 
sample  (1).  Eaton  arrived  at  the  conclusion 
that  this  insoluble  matter  had  no  effect  on  the 
rate  of  vulcanisation.  His  mistake  arose  from 
taking  rubber  already  containing  its  full  com- 
plement of  nitrogenous  matter  instead  of  working 
with  a  rubber  from  which  the  latter  had  been 
removed.  Although  the  effect  of  adding  the 
insoluble  matter  to  sample  (2)  is  so  marked,  it  is 
quite  possible  that  the  effect  of  adding  it  to 
sample  (1)  would  have  been  inappreciable. 

(4)  Illustrates  the  effect  of  the  addition  of 
soluble  nitrogenous  matter.  The  effect  is  similar 
to  that  of  the  insoluble  nitrogenous  matter  as 
shown  in  sample  (3),  but  much  more  pronounced. 
The  breaking  load  is  higher,  the  final  length  is 
much  less,  and  the  coefficient  of  vulcanisation 
now  much  exceeds  that  of  the  original  rubber, 
sample  (1),  although  the  percentage  of  nitrogen 
it  contains  is  much  less  and  the  amount  of  this 
soluble  matter  added  in  sample  (4)  was  only  half 
that  of  the  insoluble  matter  added  in  sample  (3). 
The  efficiency  of  this  soluble  matter  is  no  doubt 
due  to  its  containing  protein  decomposition 
products.  In  the  main  it  will  consist  of  Z-methyl- 
inositol.  The  mother  liquor  from  which  (lie 
soluble  matter  was  obtained  was  sent  home*  in  a 
bottle  rilled  to  the  brim.  The  odour  was  very 
slight  and  the  liquor  of  a  light  brown  shadewhich, 
however,  darkened  on  evaporation.  It  would 
therefore   appear   that   it   is   possible   t>>    produce 

•  Supplied  by  Mr.  S.  Morgan,  chemist  to  the  Rubber  Growers' 
Association  in  Malaya. 
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a  substance  acting  as  an  accelerator  from  the 
mother  liquors  ot  coagulated  latex  by  keeping 
these  in  a  vessel  filled  to  the  brim,  the  practical 
exclusion  of  air  preventing  the  formation  of 
putrefactive  oddurs.  Sample  (4)  maj  be  regarded 
as  artificially  prepared  "Blab." 

Sample  (.">)  shows  thai  the  effect  of  the  addition 
of  the  methylinositol  is  to  retard  vulcanisation. 
The  breaking  load  is  lower  and  the  coefficient  of 
vulcanisation  is  also  lower  than  in  t! res- 
ponding sample  (2). 

Sample  (t>)  emit  aire  a  large  excessof  the  insoluble 
nitrogenous  matter  (protean)  naturally  present  in 
rubber.  Its  effect  has  been  to  increase  thi  rate 
of  cure.  Both  samples  (4)  and  (6)  are  much  oyer 
vulcanised.  Better  results  from  the  physical 
standpoint  would  hat  e  been  obtained  with  shorter 
cures.  Nevertheless  the  figures  clearly  illustrate  the 
,ii,  i  of  the  particular  nitrogenous  matter  on 
the  rate  ot  vulcanisation.  'The  percentage  of 
nitrogen  in  sample  (6)  is  I  SI.  in  sample  (4)  it  is 
only  0-35.  Set  the  effect  of  the  larger  proportion 
of  nitrogenous  matter  on  the  coeffi<  ienl  of  vulcan- 
isation and  physical  properties  in  sample  (6)  has 

out  i n  verj  much  greater  than  that  of  the  small 

proportion  of  soluble  nitrogenous  matter  in  sample 
i  1 1.  This  clearly  illustrates  the  difference  between 
the  action  of  the  insoluble  and  soluble  nitrogenous 
matters   respectively. 

The  conclusions  to  be  drawn  from  these  results 
are  that  complex  nitrogenous  matter  (protein) 
promotes  vulcanisation,  and  that  naturally  present 
in  the  rubber  is  necessary  to  secure  vulcanisation 
within  reasonable  limits  of  time  and  temperature. 
There  are.  however,  simpler  nitrogenous  sub- 
stances, probably  formed  by  the  decomposition 
or  gradual  breaking  up  of  the  complex  proteins 
by  th.-  action  of  micro-organisms,*  which  are  far 
more  act  iv  e  as  \  ulcanising  agents  than  the  proteins 

themselves. 

It  has  been  stated  that  crepe  made  from 
"slab"  or  matured  coagulum  vulcanises  more 
rapidly  than  ordinary  crepe.  It  must  therefore 
contain  an  appreciable  quantity  of  accelerating 
base  although  the  rubber  has   been  put    several 

times  through  differentially  geared  washing  rollers 
in  a  stream  of  water.  The  figures  already  quoted 
show  that  loss  of  nitrogenous  matter  takes  place 

and  unwashed  slab  Should  therefore  vulcanise 
faster  t  ban  slab  »  hich  has  been  wash,-, I  and  .repel. 

This  has  I n  put  to  the  test. 

A  matured  slab,  prepared  from  unrolled 
latex. t  was  taken  and  divided  into  two  parts. 
(In.-  part  (2)  was  cut  into  thin  slices  with  a  knife 
and  allow.-. I  to  air  dry.  The  remainder  (3)  was 
washed  on  a  crepeing  machine  and  the  crepe  ail 
dried.  The  two  samples  were  mixed  in  the  pro- 
portion of  00  parts  ruobcr  and  111  parts  sulphur 
an, I    vulcanised    for   one.   two.  and    three    hours   at 

136     C.     Sample   (1)   is  a  "mix"  of  pale  crepe 
rubber  and   sulphur   in   the   same  proportions  to 
serve  as  a  control.     For  results  see  Table  IV. 
The  figures  both  for  the  physical  tests  and  the 

coefficient  of  vulcanisation  show  that,  (1!)  and  (if) 
■  iir.  mu.-h  faster  than  the  control  sample  (1). 
It,  must,  be  rem.inli.red  t  luit  the  coagulum  (slab) 
from  which  (2)  and  (3)  were  prepared  Was  matured 
to  the  maximum  extent,  for  the  rubber  was  not 
u-.-.l  for  some  two  Or  three  months  after  coagu- 
lation. The  results  also  show  that  the  unwashed 
slab  (2)  cures  faster  than  the  washed  slab  (:!). 
This  is  most  (dearly  seen   from  the  figures  for  the 

coefficient  of  vulcanisation,  that  for  the  unwashed 
slab  being  higher  than  for  the  washed  and  creped 
slab  in  all  three  cures.  The  physical  test  figures 
also  correspond,  the  final  length  being  higher  for 
the  slower  curing  sample  (3)  than  for  (2)  throughout. 
Tin-  breaking  load  figure  is  higher  for  the 


•  lvin.li   ,iii,l   i.r.inl  hiii,. 

t  furnished  i.y  Mi 


curing  sample  (2)  so  long  as  the  rubber  is  not 
grossly  overcured,  that  is  for  the  one  and  two 
hours     cur.. 

'I'n    carry    the    matter    a    stae,.-    further,    various 

experiments  were  made  for  the  purpose  of  ex- 
tra, ting  the  soluble  nitrogenous  matter  from  crepe 
rubber.  The  rubber  was  cut  up  into  small  pieces 
and  digeste.i  tor  several  days  with  either  water  pr 

very  dilute  sulphuric  acid.  In  all  cases  it,  was 
found  possible  to  extract  some  nitrogenous  matter 
from  the  rubber,  even   in  the  case  of   the  thinnest 

pale  crepe  which  bad  I n  rapidly  coagulated  and 

converted  into  crepe  within  three  hours  of  a.lding 
the  acid  for  coagulation.  The  amount  so  obtained 
w .  i-.  however,  very  small  in  comparison  with  that 
extracted  from  crepe  prepared  from  matured 
coagulum  or  slab.  Thus,  in  one  experiment,  200 
grms.  of  ea.h  was  cut    up  finely  and   extracted 

with  sufficient  water  to  cover  the  rubber  for  ten 
days.  The  temperature  was  maintained  at  about 
40" — 50°  ('.  during  the  lirst  half  of  this  period  and 
then  gradually  raised  to  boiling  point.  The 
decanted  liquor  from  the  pale  crepe  was  almost 
colourless  and  gave  only  a  slight  precipitate  with 
tannic  acid.  The  liquor  extracted  from  the 
crepe  obtained  from  the  mature. 1  slab  was  brown 
in  colour  and  gave  a  relatively  heavy  precipitate 
with  tannic  acid.  The  weights  of  the  tannic  arid 
precipitates  calculated  as  percentages  on  the 
original  rubber  were  Oil:!",,  and  0-2(i''o  respect- 
ively. These  figures  will  not  represent  the  whole 
of  the  soluble  protein  matter  present  as  repeated 
extractions  would  be  necessary,  but  they  illustrate 
the  relative  proportions  retained  by  the  rubber. 
\ll.r  removal  of  the  more  complex  nitrogenous 
substances  (protein,  etc.),  by  means  of  tannic 
a.  id  and  barium  hydroxide,  the  amount  of  organic 
base  remaining  was  determined  by  precipitating 
with  phosphotungstic  acid  with  the  usual  pre- 
cautions. The  percentages  of  base  weighed  as 
phosphotungstate  and  isolated  from  the  liquors 
were  00000  and  0'05S  for  the  pale  crepe  and  the 
crepe  prepared  from  matured  slab  respectively. 
In  a  similar  manner  100  guns,  each  of  ordinary 
thin  pale  ere  j,  e  and  ciepe  from  matured  slab  were 
extracted  for  several  days  with  2",,  sulphuric 
acid.  After  removing  the  soluble  proteins  with 
tannic  acid,  and  the  excess  of  tannic  acid  with 
barium  hydroxide  solution,  the  bases  were  pre- 
cipitated with  phosphotungstic  acid  and  gave  the 

following  amounts  calculated  on  the  raw  rubber 
taken  :  for  the  pale  cn-pe  0  002%  and  for  the  crepe 
prepared  from  matured  slab  0"032%.  As  before, 
these  figures  apply  to  the  first,  extraction  only, 
nevertheless  the\  are  verj  small  amounts,  taking 
into  consideration  the  fad  that  they  represent 
a  very  much  smaller  proportion  of  base.  The 
bases  i  hemselv  .s  must  be  very  efficient  accelerators 
if  these  small  quantities  produce  the  observed 
differences  between  the  two  varieties  of  crepe, 
One  can  only  suppose  that  long  digestion  with 
water  or  weak  acids  removes  but.  a  small  part  only 
of  I  be  bases  present,  in  the  rubber.* 

Some  measure  of  the  efficiency  of  the  organic 
bases  produced  during  putrefaction  of  latex  serum 
results  from  the  following  experiments:  In  tfat 
preparation  of  sheets,  .a,  b  from  I'oiiu  c.c.  standard' 
ised  latex  on  an  estate  in  the  East,  the  residual 
liquor  from  each  pan.  after  standing,  was  concen- 
trated and  forwarded  by  Mr.  S.  Morgan  in  small 
Lotties.  The  liquor  was  in  each  case  made  up 
with  water  to  lill  the  bottle  to  the  brim  to  prevent 
oxidation  in  transit.  On  arrival,  the  stoppers. 
which  had  been  waxed,  were  found  in  good  con- 
dition; the  contents  of  the  bottles  varied  in 
colour  from  pale  vellow  to  brown,  and  contained 
a    iloculeiit    precipitate   of   coagulated    proteins. 


•  With  r.K-ir.l  I,.  tho  iitv.it  .  lull,  nil  y  i>(  .\lr.i.  Una  nltrogononi 
ni   rubbci  compare   l>    Snence,   K..I1    Zolt.,  1914, 
15.   p    208 
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The  contents  of  the  bottles  had  little  or  no  putre- 
factive odour. 

Portions  of  90  grms.  each  of  the  pale  crepe 
rubber  used  in  the  control  sample  (1)  were  mixed 
with  10  grms.  sulphur  with  the  addition  of  (he 
substances    mentioned    below  : — 

(4)  A  portion  of  the  evaporated  contents  of  one 
bottle  after  filtering  off  the  coagulated  proteins. 
Weight  taken  1-5  grms. 

(5)  The  bases  isolated  by  means  of  phospho- 
tungstic  acid — weight  of  base  (crude)  taken 
=0-14  grm. 

(6)  Similar  to  (5),  but  in  the  place  of  isolating 
the  bases  the  compound  with  phosphotungstic 
acid  (weighing  1*29  grms.)  was  taken. 

(7)  Similar  to  (5),  except  that  the  base  added 
was  separated  from  the  united  contents  of  five 
bottles,  equivalent  to  the  residual  liquor  from 
10.000  litres  of  standard  latex.  Weight  of  base 
isolated  =0-59  gim.     This  was  soluble  in  alcohol.* 

(8)  A  similar  mix  to  those  already  described,  but 
containing  one  gram  of  moist  "  accelerene  " 
(paranitrosodimethylaniline)f  in  place  of  the 
bases  isolated  from  residual  liquors.  The  one  gram 
of  moist  accelerene  corresponded  to  0-92  grm. 
of  the  dry  substance. 

The  "  mixes  "  were  vulcanised  under  the  same 
conditions  as  before,  that  is  to  say  for  one,«two, 
and  three  hours  at  135°  C,  with  the  following 
results  : — 


product.     Accelerene  is  said  to  be  an  exceptionally 
active  product. 

If  the  coefficients  of  the  samples  be  compared  at 
the  three  cures,  it  will  be  seen  that  they  preserve 
the  same  order  in  each  cure,  consequently  a  study 
of  the  first  cure  alone  is  sufficient  to  illustrate 
the  relative  effect  of  the  ingredient  added  to  the 
mix,  although  many  of  the  specimens  are  not 
fully  vulcanised  at  this  cure.  The  following  con- 
clusions may  be  drawn  : — 

(A)  The  artificial  accelerator  "  accelerene  "  has 
the  greatest  effect.  Present  to  the  extent  of 
0"92  %,  it  produces  a  greater  degree  of  vulcanisation 
in  one  hour  than  is  obtained  with  the  control 
sample  (3)  in  three  hours. 

(B)  The  samples  containing  natural  accelerator 
isolated  from  the  residual  liquors  (5)  and  (7) 
show  an  increase  in  the  rate  of  vulcanisation  but 
not  in  proportion  to  the  amounts  taken.  It  is 
characteristic  of  accelerators  that  smaller  amounts 
are  propoitionally  more  effective  than  larger 
quantities.  Sample  (7)  contains  approximately 
four  times  the  amount  of  natural  base  as  is 
contained  in  sample  (5),  but  the  effect  produce'!  is 
barely  doubled. 

(c)  It  is  interesting  to  note  that  the  coefficient 
and  also  the  physical  test  figures  for  sample  (7) 
are  very  similar  to  those  for  samples  (2)  and  (3). 
When  it  is  remembered  that  (7)  consists  of 
ordinary  pale  crepe  to  which  has  been  added 
the  natural  accelerator  isolated  from  the  residual 
liquor,    whereas    (2)    and    (3)    consist   of    "slab*' 


Table  IV. 


Sample  No. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


<7> 


(8) 


One-hour  cure. 


Breaking  load  (grms.  per  sq.  mm.) 
Final  length  (original  Iength  =  100)  . 

Tensile  product     

Coefficient  of  vulcanisation     

Breaking  load  (grms.  per  sq.  mm.) 
Final  length  (original  length  =  100)  . 

Tensile  product     

Coefficient  of  vulcanisation     

Breaking  load  (grms.  per  sq.  mm.) 
Final  length  (original  length  =  100)  . 

Tensile  product     

Coefficient  of  vulcanisation     
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1170 

37 

1-16 


800 

10(10 

87 

2-67 


1710 
990 
1(1(1 

3-86 


950 

830 

560 

430 

160 

770 

1070 

1090 

1050 

1080 

990 

1070 

101 

90 

58 

47 

16 

81 

2-73 

2-42 

1-93 

1-57 

1-28 

2-69 

1030 

770 

79 

5-31 


Two-hours'  cure. 


1620 

1530 

1030 

870 

600 

1650 

960 

•j.s.s 

1010 

1000 

1060 

950 

155 

151 

104 

87 

63 

157 

5-24 

5-09 

3-47 

3-81 

2-75 

5-29 

Three-hours'  cure. 


1350 

1630 

1410 

1660 

1400 

730 

770 

840 

890 

910 

970 

670 

104 

137 

125 

151 

135 

48 

7-02 

6-80 

5-41 

5-09 

4-29 

7-16 

The  effect  of  the  accelerator,  whether  the  natural 
base  in  samples  (4)  to  (7)  or  the  artificial  accelerator 
(accelerene)  sample  (8),  is  most  easily  followed 
by  noting  the  figures  for  the  coefficient  of  vul- 
canisation. The  effect  of  the  "  aeeelerene  "  is  so 
great  that  sample  (8)  is  already  appreciably  over- 
cured  in  one  hour.  It  was  not  therefore  included 
in  the  two  and  three  hours'  cure.  It  must,  how- 
ever, be  remembered  that  the  amount  taken 
was  0-92  grm.  whereas  sample  (7)  with  the 
largest  proportion  of  natural  base  contained  only 
0-59  grm.  The  artificial  accelerator  gave  a  co- 
efficient of  5-31  in  one  hour  and  the  natural 
accelerator  in  smaller  amount  gave  a  coefficient 
of  2-69  in  one  hour  and  5-29  in  two  hours.  Hence 
we  may  conclude  that  the  artificial  accelerator  is 
somewhat  more  powerful  than  the  natural.  0-92 
part,  of  the  former  producing  double  the  effect  of 
0-59  part  of  the  latter. 

Improved  methods  of  separating  the  natural 
accelerator  may,  however,  result  in  a  more  efficient 


•  A  detailed  examination  of  the  base  or  mixture  of  bases  is 
being  undertaken. 

t  Peachey's  Eng.  Pat.  No.  4203  of  1914. 


rubber  in  which  the  residual  liquors  are  largely 
retained  and  allowed  to  putrefy,  it  would  seem 
to  be  fairly  proven  that  the  rapid  vulcanising 
qualities  of  slab  are  due  to  the  bases  formed 
during  putrefaction. 

(d)  Sample  (4  )  gives  a  higher  coefficient  than  the 
control  and  vulcanises  more  rapidly.  This  sample 
contained  1-5%  of  residual  liquors  obtained 
merely  by  evaporation  and  consists  chiefly  of 
substances  other  than  the  natural  bases.  Its 
effect  is  consequently  less  pronounced.  1-5% 
produces  a  rubber  vulcanising  but  little  faster 
than  (5)  containing  only  0-14%  of  natural  bases. 

(E)  Sample  (6)  shows  that  the  natural  bases 
in  the  form  of  phosphotungstate  are  almost  as 
effective  as  the  same  quantity  of  base  in  the  free 
state. 

An  analysis  of  the  figures  for  physical  Icsls 
leads  to  the  same  conclusions  as  those  for  the 
coefficient,  but  the  matter  is  more  complicated 
from  the  fad.  that  samples  considerably  over- 
cured  give  low  results  lor  breaking  strain  similar 
lo  the  undercured  samples.  The  fully  cured 
samples  give  higher  results  and  the  slightly  over- 
cured  the  highest  of  all. 
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The  organic  bases  separated  and  used  in  these 
experiments  axe  not  volatile  or  not  readily  \  olatile. 
The  putrefaction  ol  latex  Berum  might  well  give 
rise  i"  volatile  bases  and  such  are  indeed  Conned. 
Their  presence  can  be  shown  by  cutting  up 
matured  slab  into  ranall  pieces  and  « 1  i-^t  illimr  in 
gt<  am. 

In  general  the  experimental  results  show  that 
tlie  rapid  curing  property  of  matured  coagulum 
is  due  t"  organic  nitrogenous  bases  formed  during 
putrefaction,   as   small  quantities  of   these   i  .  es 

ran  1 xtracted  from  the  rapidly  curing  rubber 

which  has  undergone   putrefaction,  while  only  a 

trace  can   1 xtractea   from  the  ordinary  pale 

crepe.  Further,  that  similar  bases  can  be 
extracted  from  the  residua]  liquors  and  very 
small  quantities  of  these  bases  have  been  shown 
to  have  very  marked  effect  in  promoting  vul- 
canisation. 

I  am  indebted  to  the  Rubber  Growers'  Association 
for  permission  to  publish  the  results  contained  in 
this  paper,  and  to  Mr.  S.  Morgan  tor  preparation 
of  the  specimens  of  raw  rubber. 


Industrial  Notes. 


REFRACTORY    M  \TKKI  \I.S    RESEARCH. 

A  conference  on  research  in  refractory  materials 
was  held  at  the  rooms  of  the  Iron  and  steel 
Institute  on  March  22nd,  at  which  representatives 
were  present  from  the  Geological  Survey,  National 
Physical    Laboratory,   Ceramic   Society,    Faraday 

Society,     Institute    of    Metals.    Institution    of    Gas 

Engineers,  Society  of  British  teas  Industries, 
Institution  of  Wining  and  Metallurgy.  Iron  and 
steel  Institute,  Societj  of  Chemical  Industry, 
Association  of  British  Chemical  Manufacturers, 
and  Society  of  Glass  Technology. 

A  general  del. ate  took  place  on  the  question 
as  to  what  Bteps  might  be  taken  to  organise  and 

promote    research     work    on    refractor]     materials. 

and  on  the  raw  materials  used  in  their  manu- 
facture, and  a  Commit! onsjsting  of  Mr.  A.  Cliff, 

Prof.  .1.  W.  Cobb,  Dr.  B.  T.  Glazebrook,  Sir 
Robert    Badfleld,   Mr.   Cosmo  Johns,    l>r.  J.   W. 

Mellor.  and   Dr.  A.  Strahan.  with   Mr.   P.  S.  Spiers 

as  Secretary,  was  appointed  to  report  to  a  later 
meeting  of  the  conference  on  the  follow  inc.  sub- 
jects : 

(a)  The  extent  of  the  research  work  on  refractory 
materials  already  in  progress. 

(u)  The  facilities  tor  research  existing  in  this 
country . 

(ft)  The  facilities  existing  for  collecting  pub- 
lished information  on  refractor]  materials  and 
making  it   generally  available. 

The  Committee  is  to  invite  representatives  of 
the  principal  industries  and  Societies  represented 

at   the  Conference  to  furnish  them  for  the  purpose 

of  their  report  with  a  schedule  of  the  problems 
calling  for  immediate  action,  and  a  statement 
of  the  special  requirements  of  the  industry  they 
represent . 


Tin:  WAP   AND  OTJR  sirri.v  OF   DRUGS. 

At  a  meeting  of  the  Royal  Society  of  \n-  held 
on  February  28th,  Mr.  P.  A.  Socking,  Pharma- 
ceutist    to   the    London    Hospital,   discussed    this 

subject,    basing   man]    of    bis   remarks   uj the 

practice  of  the  London  Hospital,  which,  with  its 

17,000      in-patients     and      [70,01 <i  patients 

annually,  affords  very  valuable  and  representative 
data  for  a  discussion  Buch  a-  i  he  present. 
The  subject  is  considered  under  three  set  t  ions  i 
l.  What  drugs  were  in  nse  before  the  war.  and 


to  indicate  to  what  extent  we  were  dependent. 
upon  Central  Europe  for  their  supply. 

2.  The  difficulties  arising  out  of  the  war.  and 
to  what  extent  these  have  been  surmounted. 

:;.  The  period  after  the  war. 

The  drugs  in  use  in  fore  the  war  and  their  origin. 

Medicinal  plants.  The  greatl]  extended  use  of 
substances  of  definite  chemical  composition  derived 
from  the  mineral  kingdom  or  prepared  in  the 
chemical  laboratorj  has  tended  to  reduce  the  use  of 
vegetable  drugs,  for  the  constant  composition  of 
the  former  presents  great  advantages  over  the 
often  varying  constituents  of  the  latter. 

For  these  and  other  reasons  it  conies  about 
that,  of  the  larger  numbers  of  drugs  described  in 
a  text-book  of  Vegetable  Materia  Medica,  some 
ar i  asionally  prescribed  by  medical  practi- 
tioners; some  ale  to  be  seen  only  in  a  museum  : 
some  are  constituents  of  the  "  heal-alls "  of 
domestic  medicine:  and  others  are  in  demand  by 
the  patent  medicine  proprietor. 

The  list  of  drugs  actually  used  in  the  London 
Hospital  in  the  year  L914,  for  the  purpose  of 
this  paper  regarded  as  a  peace  year,  includes 
about  eighty  of  vegetable  origin,  Of  this  number 
some,  such  as  alkanet  root,  are  used  merely  for 
colouring  ;  others,  as  orange  peel,  for  Savouring; 
and  .some,  as  orris  root,  for  perfuming;  while  a 
few.  as  tragacanth,  are  employed  for  pharma- 
ceutical, as  distinguished   from  medical,  purposes. 

Very  few  of  the  most  important  drugs  are 
derived  from  Central  Europe.  Several  are  culti- 
vated or  grow  wild  within  the  borders  of  the 
British  Empire;  thus  cinchona  bark  comes  from 
India  and  Ceylon,  as  well  as  from  non-British 
parts  of  the  world,  cinnamon  bark  from  Ceylon, 
Buchu  leaves  from  South  Africa,  senna  lea\ 
from  India,  and  also  Egypt,  quassia  wood  from 
Jamaica,  Nux  vomica  seeds,  the  source  of 
strychnine,   from   India,  castor-oil  seeds  also  from 

India,  as  well  as  sandal-wood  oil.  and  ipecacuanha 
root   of  sound  quality  comes  from  Johore. 

Man]  come  from  non-Kuropean  countries  out- 
side our  Empire,  such  as  camphor,  a  Japanese 
Government    monopoly.     Cascara    bark   from   the 

Dnited  States  of  America.  Calumba  root  from 
Africa.  Ipecacuanha  root  from  Central  America 
as  we'll  as  from  Johore.  Rhubarb  root  from  China. 
Of  those  which  are  supplied  by  Europe,  some 
are  imported  from  neutral  or  allied  countries 
thus,    ergot    comes   from    Russia   and    Spain,    squill 

from  the  Mediterranean  shores. 

Ultimately  there  is  a  short  list  of  medicinal 
plants  formerl]  derived  from  enemy  countries. 
They  are  aconite  root,  belladonna  root  and  leaves, 
c  olciiic  uni  corm,  digitalis  leaves,  gentian  root, 
henbane  leaves,  opium,  and  possibly  valerian  root. 
Of  these  it  is  generally  admitted  that  digitalis 
grows  wild  .in  this  country  in  sufficient  quantity 
for    all    our    needs;      and     it     is    stated     that     very 

large    quantities    of    wild    colchicum    corm, 

meadow      saffron,      have     been     gathered      in     this 

countrj    during  tie-  past    t w o  years;  hence  little 

difficulty    seems    to    wxist. 

For  opium  we  arc'  not  entirely  dependent  on 
Eastern  Europe,  Persian  opium  having  been  for 
long  an  article  of  commerce,  and  since  the  out- 
break of  war  Indian  opium  has  been  imported 
for  the  production  of  morphine  -in  fact,  the 
world's  Bupply  of  this  alkaloid  is  to-daj  practi- 
cally all  produced  from  Indian  opium. 

Gentian  root  is  but  one  "i  a  number  of  bitters 
of  equal  value;  hence  any  deficiency  is  not  of 
great   importance. 

Indian  or  Japanese  aconite  might  he  used 
probabl]  to  supply  anj  shortage  of  the  European 
article. 

The  real  difficulties  were  in  connection  with 
belladonna    reeot    and    lea-.-,   hyoscyamus   leai 
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and  possibly  valerian.  There  may  perhaps  be  one 
or  two  others  which  have  a  localised  use  in  different 
parts  of  the  country.  Egyptian  henbane  tends 
now  to  render  the  cultivation  of  other  Solanaceous 
plants  a  matter  of  indifference,  and  Japanese 
valerian  root  has  been  used  for  the  European 
article. 

It  is  difficult,  to  estimate  accurately  the  real 
extent  of  the  deficiency  because,  for  instance,  while 
some  people  bemoan  the  shortage  of  English 
belladonna  root,  yet  others  are  able  to  obtain 
their  requirements.  The  shortage  of  belladonna 
and  foxglove  leaves  cannot  be  so  great  as  is 
supposed,  for  even  during  the  war  appreciable 
quantities  of  the  English-grown  products  have 
been  exported. 

Even  if  the  cultivation  of  these  few  plants  be 
necessary,  much  caution  is  required.  It  cannot  be 
stated  too  ofben  that  the  demand  is  and  must 
be  strictly  limited. 

Drugs  are  used  only  by  a  minority  of  the 
population  and  medicinal  doses  are  generally 
small,  so  that  a  very  little  over-production  will 
soon  render  these  drugs  a  glut  on  the  market,  and 
reduce  prices  to  a  non-remunerative  level. 

In  view  of  what  has  been  said,  it  seems  that 
too  much  attention  lias  been  directed  to  a  difficulty 
which  is  scarcely  so  urgent  as  has  been  repre- 
sented ;  hence,  may  it  not  be  asked  if  the  energy 
at  present  being  devoted  to  growing  medicinal 
drugs  might  not  be  better  utilised  in  the  pro- 
duction of  foodstuffs  ? 

Sal, stances  obtained  from  the  animal  kingdom. 
Of  these  one  was  exclusively  German,  namely 
lanolin,  a  very  useful  basis  for  ointments.  With 
this  exception  no  one  country  can  claim  a  monopoly 
of  such  articles  as  beeswax,  honey,  pepsin,  and 
dry  thyroid  gland. 

Alkaloid*.  The  number  of  alkaloids  or  their 
salts  used  in  the  London  Hospital  in  the  year  1911 
was  about  fifteen.  Of  these,  seven — namely, 
apomorphine.  acetomorphine,  morphine,  codeine, 
caffeine,  strychnine,  and  emetine — were,  and  of 
course  are,  manufactured  in  England  on  a  large 
scale,  not  merely  for  home  consumption,  but  also 
for  export,  and  we  may  claim  that  for  both  quality 
and  quantity  the  English  products  were  easily 
first.  It  is  true  Germany  sold  these  drugs,  but  it  is 
not  easy  to  determine  what  proportion  was  of 
German  manufacture  and  what  of  English  manu- 
facture bearing  a  German  label,  for  it  is  established 
that  Germany  imported  appreciable  quantities  of 
these  British-made  alkaloids. 

It  cannot  be  claimed  that  English  quinine 
dominated  the  world,  tor  it  is  produced  in  the 
United  States  of  America,  France,  Germany  and 
Italy  ;  but  the  home  manufacturer  had  a  good 
share  of  the  world's  trade,  and,  as  regards  the 
quality  of  English  quinine  salts,  an  official  inves- 
tigation by  the  Italian  Government  some  years 
ago  showed  them  to  be  second  to  none. 

Cocaine  and  theobromine  were  manufactured  in 
this  country,  but  relatively  not  on  a  large  scale. 

For  the  remaining  alkaloids  in  the  list  we  were 
undoubtedly  dependent  on  enemy  countries,  as 
the  very  small  quantities  that  may  have  been 
made  here  were  almost  negligible.  They  include 
atropine,  eserine,  and  liomatropine,  so  important 
in  ophthalmic  practice,  as  well  as  some  alkaloids 
of  less  frequent  use. 

It  is  of  interest  to  note  that  the  alkaloid, 
acetomorphine,  was  discovered  by  a  Scotch 
chemist,  and  subsequently  manufactured  and  put 
on  the  market  by  Germany,  who,  however,  had 
to  purchase  English  morphine  for  its  production; 
while  another,  cotarnine,  was  also  put  on  the 
English  market  by  a  British  firm  long  before  the 
German  product  was  boomed  under  a  fancy  name. 

Acids.  Four  of  these,  including  lactic  and 
tannic  acids,  were  probably  German  ;  the  remainder 
are  English  products,  prepared  in  some  instances 


from  raw  materials  existing  here,  and  in  other 
instances  from  raw  material  imported  from  non- 
European  countries,  but  the  supply  of  which  is 
largely  controlled  by  British  capital  and  enter- 
prise, as  in  the  case  of  boric  acid .  The  raw  material 
for  citric  acid  is  an  Italian  Government  monopoly. 

Salts.  The  group  includes  important  remedies, 
as  calomel,  corrosive  sublimate,  silver  nitrate, 
bismuth  carbonate,  sulphate  of  iron,  sodium 
bicarbonate,  potassium  bromide  and  iodide,  and 
many  others.  It  will  suffice  to  state  that  we 
depend  upon  home  production  for  the  majority 
of  these  compounds.  For  many  the  raw  material 
is  found  in  England,  for  others,  as  bismuth,  it  is 
imported  from  America ;  for  some,  as  mercury, 
from  Spain  ;  and  for  others,  by  no  means  the 
least  important,  from  Germany.  Reference  will 
be  made  to  this  a  little  later. 

Simple  compounds  of  carbon.  The  majority  of 
the  twentv  simple  compounds  of  carbon  are  of 
great  importance  to  the  physician  and  surgeon. 
The  group  includes  the  general  anaesthetics,  ether, 
chloroform,  and  ethyl  chloride  ;  the  antiseptics, 
carbolic  acid,  creosote,  and  iodoform,  and  also 
alcohol  and  glycerin.  All  of  these  were  and,  of 
course,  are  produced  here  in  large  quantities  and 
of  indisputable  quality. 

The  other  articles  in  this  group  are  of  much 
less  importance.  Three  are  of  Teutonic  origin, 
and  the  remainder  English  or  American  produc- 
tions. 

Complex  compounds  of  carbon.  The  pre-war 
source  of  the  great  majority  was  Germany  ;  very 
few  of  them  were  obtainable  elsewhere,  except 
possiblv  from  Switzerland.  France  produced 
adrenalin  (synthetic),  and  also  digitalin.  An 
English  house  made  chlorbutol,  and  occasionally 
small  quantities  of  two  or  three  others  ;  but  for 
more  than  thirty  out  of  the  forty  we  were  depen- 
dent on  Central  Europe. 

The  members  of  this  group  are  not  all  of  equal 
importance.  One  or  two  are  dyes,  used  merely  to 
give  a  distinctive  colour  to  certain  lotions,  and  one 
or  two  are  substances  whose  medical  value  has  not 
been  fully  established  ;  but  the  majority  comprises 
some  very  important  drugs,  such  as  antipyrm, 
chloral  hydrate,  novocain,  phenacetin,  resorcin, 
saccharin,  salicylic  acid,  aspirin,  salol,  veronal, 
together  with  salvarsan  and  neo-salvarsan. 
The  difficulties  arising  out  of  the  war. 

With  the  outbreak  of  war  there  was  also  an 
outbreak  of  profiteering,  but  this  difficulty  may 
be  regarded  as  in  some  sense  avoidable. 

The  real  difficulties  were  comparatively  few, 
but  very  formidable,  and  became  intensified  as 
the  British  blockade  of  Germany  became  more 
stringent.  They  were  associated  mainly  with  the 
supply  of  raw  material,  particularly  of  potash  and 
ot  bromine,  and  the  supply  of  synthetic  and  some 
other  drugs.  The  main  difficulty  in  connection 
with  potash  lies  in  the  direction  of  the  supply 
for  artificial  manures,  for  the  relatively  small 
requirements  of  medicine  and  of  the  arts  have 
been  met  without  very  great  difficulty,  but,  of 
course,  at  a  high  price. 

Prior  to  the  war  the  world's  supply  of  bromine 
was  derived  from  the  United  States  of  America 
and  from  Germany,  and  the  producers  in  these 
two  countries  had  entered  into  arrangements 
wheieby  competition  was  largely  eliminated,  in 
consequence  of  which  the  Americans  kept  away 
from  European  markets.  The  blockade  left  the 
Americans  masters  of  the  situation,  and  at  one 
time  the  price  of  potassium  bromide-  was  25s.  per 
lb.,  as  compared  with  Is.  Hid.  per  ll>.  in  July,  191*. 

It  is  instructive  to  set  beside  this  enormous  rise 
the  moderate  variations  in  respect  oi  the  prices  01 
drugs  the  raw  material  for  which  is  obtained 
within  the  Empire  or  is  controlled  l,>',1'"'1.>n 
enterprise  and  capital.     Two  instances  will  suffice 
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for  comparison.  The  production  of  iodine  from 
Chili  saltpetre  is  largely  controlled  by  Britain; 
hence  the  price  <>t  potassium  iodide,  which  in 
July.  1914,  was  l lis.  per  lb.,  rose  I"  16s.  per  lb. 
only  in  December,  L915,  and  lias  since  [alien  to 
12s.  2d.  per  lb.,  practically  the  pre-war  price. 

Similarly,  the  price  of  morphine  in   July.    I'.'ll. 

was  S)s.  per  ounce  On  the  outbreak  ot  war  with 
Turkey  it  rose  to  ISs.  6d.  per  oz.,  at  which  price 
it    still  remains. 

Bromine,  however,  is  now  being  prepared  in 
France  from  Bea  water  in  large  quantities,  and  at 
a  price  which  enables  it  to  compete  with  the 
American  product . 

These  two  problems  of  potash  and   of   bromine, 

so  essential  in  the  treatment  of  nervous  disorders, 
do  not  seem  to  have  attracted  public  attention  to 
the  same  extent  as  t  be  quest  ion  of  synt  hel  ic  drugs. 
A  great  deal  of  undeserved  blame  has  been 
heaped  on  the  heads  of  English  linns  manu- 
facturing medicinal  chemicals  because  they  did 
not  immediately  undertake  the  production  of 
these  synthetic  drugs,  but  it  is  forgotten  that  the 
resources  of  British  firms  were  taxed  to  the  utmost 
in  their  endeavour  to  cope  with  the  sudden  and 
enormous  demand  for  essentially  British  products 
for  the  needs  of  the'  Allied  armies  and  of  the  civil 

populations;  hence  they  had  neither  time  nor 
staff  to  devote  to  fresh  work.  The  extent  of  these 
demands  far  exceeds  the  conception  of  all  who  are 

not   diie.th    asso.iat.-il   with  this  work. 

In  the  next  place,  it  is  not  possible  to  raise 
armies  of  millions  of  men  and  have  at  the  same 
time  a  surplus  of  labour  to  draw  upon  for  new 
commercial  enterprises,  and  plant  and  processes 
cannot  be  improvised  in  a  day.  which  have 
occupied  the  enemy  years  of  thought  and  labour 
in  bringing  to  their  present  state  of  perfection. 
For  these  and  other  reasons  very  little  was  done 
in  the  early  months  of  the  war. 

A    start    was.    however,    first    made    in    the    East 

End  of  London  with  the  production  of  salicylic 
acid  and  its  compounds,  and  in  the  early  spring  of 
1015    the   London    Hospital    received    1    cut.    of 

Brit  ish-made  sodium  salicylate  of  excellent  quality. 
aspirin    was    the    next    item    to    be    tackled,    and 

although  the  early  attempts  were  not  satisfactory, 

difficulties  base  now   I n  surmounted,  and  more 

than  one  manufacturer  is  turning  out  tons  of  this 
ai i  ii  le  of  the  highest  degree  of  purity. 

Atropine  sulphate,  so  essential  in  ophthalmic 
practice,  and  originally  derived  from  Central 
Europe,  is  now  being  produced  from  Egyptian 
henbane  in  large  quantities  by  at  hast  two 
English  firms. 

it    is   unnecessary   to  give  detailed    records  of 

recent    British    achievements.      It    will    suffice    to 

mention  a  few  of  the  "  German  "  drugs  now  being 
produced  in  this  country:  absolute'  alcohol, 
lanolin,  butyl  chloral  hydrate,  paraldehyde,  lactic 
acid,  homatropine,  phenacetin,  saccharin,  salol, 
xerofoim.  novocain,  salvarsan,  and  potassium 
permanganate. 

It  is  interesting  to  note  that  the-  chemical 
laboratories  and  staffs  of  various  university 
colleges  throughout  the  kingdom  have  been 
pressed  into  this  work. 

The  period  uftt  r  ftu  var. 

It  will  be  generally  admitted  that  the  scientists 
of  these  islands  arc'  Cully  equal  to  the  solution  of 
all  questions  relating  to  synthetic  drugs  involving 
chemical  knowledge  both  general  and  particular. 
And  with  the  pas  in,  ol  the  war  there  will  also 
pass  most  of  the  difficulties  with  which  manufac- 
turers have  at  present  to  contend,  particularly  as 
regards  provision  oi  plant  and  of  labour.  Discus- 
sions of  the-  turn  ol  events  after  the  war  have 

centred,  therefore-,  round  what  ma\  be  termed  Un- 
commercial and  financial  aspects  of  the  question. 


It  is  assumed  without  doubt,  that  the  enemy 
countries  will  put  forth  the  most  strenuous  efforts 
to  regain  the  trade  enjoyed  by  them  before  the 
war.  Profiting  by  the  lower  rate  of  wages  riding 
in  Germany  as  compared  \\  ii  ti  those-  in  this 
country,  and  aided  probably  by  State  subsidies, 
it  is  expected  they  will  offer  synthetic-  drugs  at 
prices  with  which  British  manufacturers,  if  left 
entirely  to  their  own  resources,   will   be  unable  to 

compete. 

If  the-  production  of  synthetic  drills  established 
here  during  the  past  two  years  is  to  survive  the 
war,    the  n    some    form    of    State    aid    seems   to   be 

necessary.     Difference  of  opinion  exists  as  to  the 

form  which  Government  assistance-  should  take. 
Finns  which  have  had  but  limited  experience  of 
chemical  manufacturing  on  a  commercial  scale  ask 
for  subsidies  from  Parliament.  They  desire  to 
buy  their  experience  and  to  build  up  a  business  at 
the  expense  of  the  State.  Finns,  however,  which 
are  in  possession  of  extended  experience  in  the 
production  of  medicinal  chemicals,  having  already 

tackled  the  new  problem  successfully,  ask  only 
for  State  assistance  of  a  legislative  character  in 
order  to  ensure  that  the  newer  industries  shall 
have  a  fair  chance  of  surviving.  Some  suggest 
that  importation  of  synthetic  drugs  from  enemy 
countries  should  be  entirely  prohibited  for  a  period 
of  years  following  the  war:  others  suggest  the 
imposition  of  a  tariff  which,  while  sufficiently  high 
to  give  British  firms  a  reasonable  chance  of  com- 
peting with  the  German,  should  at  the  same  time 
not  be  so  excessive  as  to  penalise  the  consumer. 

Public  bodies  which  are  large  consumers  of 
drugs,  such  as  the  Voluntary  Hospitals  and  the 
Municipal  and  other  Infirmaries,  can  render  much 
help  iii  support  of  such  legislative  action  by 
collectively  agreeing  to  refuse-  to  buy  synthetic 
drugs  emanating  from  Centra]  Europe,  even 
though  such  refusal  may  involve  a  slight  extra 
cost  to  the  ratepayer.  Is  British  patriot  ism  strong 
enough  to  support  such  a  step  on  the  part  of  the 
governing  bodies  of  these  institutions? 

The  quest  ion  of  legislative  assistance  is  by  no 
means  a  s'mple  one.  For  example,  how  is  it 
proposed  to  deal  with  the  competition  of  neutral 
countries.  The  United  States  is  already  a  serious 
competitor  to  be  reckoned  with  in  the  English 
market,  and,  in  spite  of  high  freights  and  insurance, 
the  American  can  sell  his  goods  in  England  at  a 
lower  price  than  the-  Englishman.  In  some  cases 
the  difference  is  not  great  ;  in  others  there  is  no 
comparison  :  thus  some  tons  of  American  phen- 
acetin win-  recently  sold  in  London  at  about  one 
half  the  price  of  the  English  product. 

Is  then  a  tariff'  to  be  imposed  on  all  non-British 
synthetic  drugs,  or  only  on  the  Herman  article? 
British  manufacturers  and  scientists  recognise 
that  legislative  protection  does  not  by  itself  con- 
stitute a  royal  road  to  success.  Co-operation 
among  themselves  is  highly  desirable  in  arranging 
that  too  many  firms  are  not  engaged  on  turning 
out  the  same  products;  it  has  also  been  pointed 
out  that  b\  organisation  and  mutual  concession 
tin-  en>t  of  manufacture  can  be  reduced  to  a 
minimum  if  some  firms  undertake  the  production 
of  ess.-ntial  intermediate  substances  for  the  use  of 
oilier  funis  engaged  in  working  up  the  ultimate 
synthetic  drug.  Further,  it  is  to  be  noted  that 
certain  intermediate  products  are  required  very 
largely  in  the  dye  industry,  and  upon  the  develop- 
ment of  the  latter  to  some  extent  depends  the 
success  of  Hi'-  synthetic  drug  industry. 

There  is  a  further  question  upon  which  there 
has  been  much  agitation  for  many  years,  and 
concerning  which  there-  is  also  some  difference  of 
opinion.  Endear  ours  h a\  e  hei  n  made  to  persuade 
successive  Governments  to  grant  the  use  of  duty- 

fi alcohol   on   the   grounds   that    the   high   duty 

handicaps  the  Englishman  to  such  an  extent  as  to 
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anake  it  impossible  for  bim  to  think  of  competing 
with  the  foreigner  who  has  the  advantage  of  cheap 
alcohol.  The.  Government  has  made  some  con- 
i    -sion  in  permitting  the  use  of  a  spirit  known  as 

industrial  spirit."  containing  a  smaller  quantity 
of  the  denaturing  constituents,  but  this  does  not 
e  universal  satisfaction.  It  may  be  the  question 
will  be  investigated  once  again  and  further  con- 
cessions granted. 

Another  complaint  for  which  there  is  some 
justification,  and  which  has  occasionally  been 
levelled  by  home  manufacturers  against  the 
medical  profession,  is  that  new  drugs  of  English 
manufacture  put  on  the  market  under  systematic 
names  understood  by  all  chemists  are  coldly 
■ived  by  the  physician,  but  when  these  same 
drugs  are  made  in  Germany  and  introduced  under 
mcy  name  they  are  received  with  open  arms. 
For  example,  acetomorphine,  already  referred  to, 
was  first  made  and  introduced  in  England  by  a 
Si  otch  firm,  but  little  interest  was  manifested  by 
the  medical  profession,  whereas  the  same  drug  put 
on  the  market  by  the  Germans,  under  the  name 
"  Heroin,"  was  taken  up  with  alacrity. 

Furthermore,  the  partiality  shown  by  some 
medical  workers  in  the  field  of  research  for  German 

iLients  and  solutions  is  difficult  to  understand, 
when  it  is  remembered  that  British  reagents  of 
equal  purity  are  easily  obtainable. 

One  other  criticism,  of  our  system  of  medical 
research  is  the  lack  of  assistance  sometimes 
accorded  in  physiologically  testing  newly  dis- 
covered drugs  of  British  origin.  It  is  pointed  out 
t luit  the  organisation  of  the  German  chemical  and 
medical  worlds  permits  of  the  thorough  investiga- 
tion  of  the  properties  of  any  new  remedial  agent 
by  experiments  on  animals,  and  also  by  employing 
it  in  clinical  practice,  if  there  be  sufficient  ground 
lor  expecting  good  results.  It  is  urged  by  some 
manufacturers  that  similar  co-operation  be  estab- 
lished between  British  firms  and  workers  in  the 
field  of  medical  research. 


FERROCERIEM  AND  OTHER  1"  VROPIIORIC 
A  LEOYS. 

A  recent  issue  of  the  Engineering  and  Mining 
Journal  (1917,  [5],  p.  212)  contains  the  following 
notes  on  pyrophoric  alloys  :  — 

About  the  year  1903  Welsbach  discovered  that 
certain  alloys  of  the  rare  earths,  when  filed,  gave 
off  showers  of  bright  sparks  which  would  readily 
ignite  inflammable  gases.  It  was  subsequently 
found  that  the  best,  results  were  secured  when 
employing  an  alloy  containing  about  65%  iron. 
The  same  action  takes  place  with  these  alloys  as 
with  the  flint  and  steel,  except  that  a  spark  is 
produced  much  more  easily  than  with  the  primitive 
tinder-box. 

The  mixture  of  certain  earth  metals,  often 
called  misch  metal,  consists  mainly  of  the  elements 
•  erinm,  lanthanum,  didymium,  neodymium,  praseo- 
dymium, and  samarium.  All  these  metals  are 
white  to  light  yellow  in  colour  and  not  readily 
oxidised  in  the  air.  The  commercial  misch  metal 
varies  in  character  according  to  the  manufacture. 
Eor  example,  the  misch  metal  produced  by -one 
large  German  chemical  manufacturer  is  quite  soft, 
whereas  that  produced  by  another  manufacturer 
by  electric  reduction  is  quite  hard  anil  often  very 
brittle.  The  brittleness  in  most  cases  is  caused 
I  >y  the  presence  of  silicon  as  an  impurit  y.  Welsbach 
patented  his  discovery  and  for  a  time  monopolised 
i  he  marked.  Subsequently  the  German  courts 
limited  the  operation  of  the  patent  and  at  one 
ime  threatened  to  annul  it  entirely. 


The  price  of  ferrocerium  alloys  when  first  pro- 
duced was  about  £12  per  kg.  Lai  r  this  was 
reduced  to  CJ.  8s.  per  kg.  and  in  1913  out  +.'! 

per  kg. 

While  the  original  pyrophoric  alloy  (ferrocerium) 
manufactured  by  Welsbach  contains   nearly    10 

!  iron,  the  competing  products  have  only  about 
15%  iron,  and  for  the  purpose  of  hardening,  about 
2%  antimony  or  bismuth  is  added.  .Silicon  is 
found  in  nearly  all  ferrocerium  alloys,  because  it  is 
either  contained  in  the  raw  misch  metal  as  an 
impurity  or  has  been  absorbed  from  the  clay 
crucibles  in  which  the  alloy  is  often  produced. 
To  produce  a  low-melting  and  smooth-casting 
pyrophoric  alloy,  certain  manufacturers  add  about 

i  5  %  copper.  Various  theories  have  been  advanced 
to  explain  the  pyrophoric  character  of  ferrocerium 
alloys,  and  various  authorities  claim  that  it  is  due 
to  nitrides,  hydrides,  or  suboxides.  None  of  these 
theories  has  been  substantiated,  however. 

Several  alloys,  interesting  solely  from  a  scientific 
standpoint,  have  been  produced  with  mercury  and 
platinum.  The  former  is  highly  explosive.  Tin 
latter  alloy,  when  containing  about  25  %  platinum. 
possesses  the  greatest  pyrophoric  properties  of  any 
of  the  known  cerium  alloys.  A  zinc-cerium  alloy 
is  especially  suitable  for  the  ignition  of  mine- 
lamps.  Cerium  alloyTs  containing  boron  have  also 
been  recommended  for  a  like  purpose. 

By  the  addition  of  25  %  aluminium  or  magnesium 
to  the  cerium  alloys,  a  very  brittle  metal  is  pro- 
duced, which  is  readily  pulverised.  Inferior  pyro- 
phoric    alloys    containing    high    percentages    of 

■    carbides  are  very  unstable,  and  unless  protected 

|  from  the  air  by  a  film  of  oil,  readily  oxidise  and 
become  worthless  within  a  few  weeks. 

The  raw  material  for  the  manufacture  of  ferro- 
i  i  riuiu  is  generally  "the  waste  from  gas-mantle 
factories,  which  consume  large  quantities  of 
monazite  sand.  After  the  extraction  of  the 
thorium  from  the  sand,  there  is  produced  as  a  by- 
product what  is  known  as  rare  earth  residues  or 
misch  metal  oxides.  Most  manufacturers  produce 
ferrocerium  by  the  electrolysis  of  the  anhydrous 
chlorides  of  cerium,  lanthanum,  didymium,  etc. 
A  good  grade  of  mixed  anhydrous  chlorides  costs, 
under  normal  conditions,  about  3s.  per  kg.  The 
fluorides  of  the  cerium  metals  have  not  proved 
satisfactory,  as  they  produce  a  thick,  pasty  metal 
in  which  the  misch  metal  separates  in  a  fine  state 
of  distribution  and  not  in  the  form  of  a  solid  mass 
as  in  the  case  of  the  chlorides.  For  the  production 
of  ferrocerium  by  the  electrolytic  process,  it  is 
necessary  that  cheap  current  be  available.  Many 
manufacturers  use  ordinary  graphite  or  clay 
i  i  iicibles  with  large  iron  cathodes.  Others  use 
water-jacketed  iron  crucibles. 

In  the  early  days  of  the  industry,  the  small 
pocket  lighters,  in  which  the  pyrophoric  alloy  was 
employed,  contained  oidy  small  pieces  of  metal 
weighing  from  }  to  J  grm.,  and  these  lighters  were 
regarded  more  or  less  as  scientific  toys.  At  the 
present  time  there  are  two  distinct  types  of  lighters 
on  the  market,  in  one  of  which  the  pyrophoric 
alloy  is  fed  in  the  form  of  a  small  stick  against  a 
hard  steel  wheel  with  a  file-like  surface;  this 
wheel,  when  revolved,  produces  a  shower  of  sparks, 
which  are  projected  on  a  cotton  wick  impregnated 
with  benzme  or  gasoline.  The  other  type  of 
lighter  consists  of  a  long  strip  of  pyrophoric  alloy 
against  which  a  hard  steel  pin  is  .struck;  around 
this  is  wrapped  an  asbestos  thread,  which  is  kepi 
-at  orated,  w  hen  not  in  use,  with  gasoline  in  a  small 
reservoir  constructed  in  the  body  of  the  lighter. 

The  largest  consumption  of  ferrocerium  in  the 
United  States  is  for  patent  gas-lighters.  In 
Europe,  where  the  match  industry  is  a  govearnment 
monopoly,  the  main  consumption  of  ferrocerium 
is  for  cigar  lighters. 
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MUMTlnS    l'UToKY    EXPLOSION. 

The  Committee  appointed  bj  the  HomeSej  retary 

to  inquire  into  tbe  cause  of  tl splosion  which 

occurred  in  Baal  London  on  Friday,  January  1 9th, 
lia\ e  presented  I  heir  report .  bearing  da1  •  February 
I.  The  report  itself  will  not  be  published,  but 
the  following  is  a  summary  of  the  conclusions  at 
which  the  Co ittee  have  arrived  : 

Mi  The  explosion  was  preceded  bj  a  fire  which 
broke  oul  eithi  r  in  the  melt  pot  or  in  a  corrugated 
iron  structure  at  the  top  of  the  building  immed- 
iately abi  >ve  t  he  mell   pot  • 

rj)  The  Bre  rapidlj  gained  a  fierce  hold,  and  as 
the  hi. -li  pol  contained  a  large  quantity  of _  ex- 
plosive materia]  in  a'  state  of  confinement,  ii  is 
probable  thai  the  initial  detonation  took  place 
there. 

(:i)  Tin-  evidence  available  is  not  sufficient  to 
determine  with  certainty  how  the  fire  was  started, 
imt  all  accidental  causes  presenting  any  degree  of 
probability  maj  be  eliminated  except  the  two 
following:  (a)  A  detonation  spark  produced  by 
friction  or  impact  :  (b)  spontaneous  ignition,  due 
to  decomposition,  of  the  material  in  or  about  the 
melt  pot. 

[he  possibility  of  the  disaster  having  been 
maliciously  caused  cannot  be  disregarded,  l>ut 
searching  investigation  l>y  the  police  and  other 
authorities  failed  to  discover  any  evidence  which 
would  warrant  such  a  conclusion,  and  no  suspicion 
fell  upon  any  employee  or  other  person. 

The  Committee  made  various  recommendations 
with  regard  to  precautions  to  be  adopted  in  the 
manufacture  and  storing  of  the  explosive  in 
question. 


present  methods  partially  fail.     The  Council  will 
consider  annually  all  communications  received,  and 
may  then  awai'd  a  prize  or  prizes.      Hut  in  J 
I'.'L'l'.  the  offer  of  prizes  will  he  withdrawn.     '' 
I  OUnci]  may  award  the  whole  or  any  part    of  tin- 
Mini  available  at  any  time  if  a  communication  is 
i    ceived   which,   in  their  opinion,   is  of  sullicient 
originality  and  importance  and  satisfies  the  obj 
aimed  at   :  or  they   may  from  time  to  time  award 

portions  of  the  fund  not  exc ling  in  all  £75  in  any 

one  year,  for  communications  which  do  not  <o 
pletely  solve  the  problem,  bul  which  appear  to  ad- 
vance the  knowledge  of  methods  of  testing  hardness, 
\  communication  should  be  accompanied  In  scale 
drawings  of  any  new  apparatus  described, 
model  or  an  example  of  the  apparatus  itself.     It 
the  communication    describes    a    new    invention, 
likely  to  be  of  commercial  value,  it  is  desirable  t  hat 
provisional  protection  should  have  been  obtained 
before   it    is  submitted    for  consideration.     Com- 
munications should  lie  addressed  to  the  Secreta 
the  Institution  of  Mechanical  Engineers,  II,  Great 
George  Street,  Westminster,  London,   S.W.I,  and 
marked  "  Method  of  Determining  Hardness,"  and 
should    reach    him    at    least    one    month    hel 
January  1  in  any  year. 


nl  I'll!  OF  PKIZE  FOR  METHOD  OF 
DETERMINING  THE  HARDNESS  OF 
METALS. 
sir  Robert  Hadfield  has  placed  in  the  hands  of 
the  Institution  of  Mechanical  Engineers  the  sum 
of  £200,  which  with  any  income  therefrom  may 
be  awarded  at  the  discretion  of  the  Council  of  the 
Institution  as  a  prize  or  as  prizes  for  the  description 
of  a  new  and  accurate  method  of  determining  the 
hardness  of  metals,  especially  of  metals  of  a  high 
degree  of  hardness.  The  ordinary  tests  of  hard- 
ii,  h  as  are  described  in  the  report  of  the 
Hardness  Tests  Research  Committee  (Proceedings 
of  the  Institution  of  Mechanical  Engineers,  1916, 
pages  671  to  778)  fail  to  some  extent  wh 
hardness  of  the  material  exceeds  about  600  to 
son  Brinell.  What  is  desired  is  the  description  of 
a  research  for  or  an  investigation  of  some  method 
of  accurately  determining  hardness  suitable  for 
application  in  metallurgical  work  in  cases  in  which 


INDIA-RUBBER     MAM  FACTURERS 
ASSOCIATION. 

Tic    India-Rubber   Manufacturers'     Vssocia 
Ltd.,   has   recently    been    incorporated    under  the 
Companies    Acts,    1908   and    1 0 l:t,   as   a   compa 
limited    by   guarantee  and    not    having  an\    sh 
capital,   with   not    more  than    100   members.     The 
annual  subscription  is  £10.  and  the  objects  of  the 
Associat ion  are,  inii r  alia  : 

(1)  To  watch  over,  protect,  and  advance  the 
interests  of  india-rubber  manufacturers  in  the 
United   Cingd 

(2)  To  protect    freedom    of   trade  and 

action  in  relation  to  the  carrying  on  of  the  manu- 
facture of  india-rubber  goods  and  other  allied 
industries  in  the  United   Kingdom. 

The  association  will  also  ileal  with  laboujf 
troubles  and  with  terms  of  purchase  of  and 
specifications  for  raw  rubber  and  other  manu- 
facturing materials.  It  is  proposed  to  em  our 
inventions  likelj  to  be  of  value  to  the  rubber  trade 
and  also  fre^h  soun  es  of  production  of  raw  rubber 
and  other  manufacturing  materials. 

Membership  of  the    Association  is   confined  to 
bona     fide     india-rubber     manufacturers,     wl 
principal  works  are  situate  in  the  United  Kingd 

The  Secretarj  of  the  Vssociation  is  Mr.  \\  G, 
Wilson.  10.  Deansgate,  Manchester. 


Journal  and  Patent  Literature. 

Patut  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 

Bntiith.— 6<J.  each    to  the  Comptroller  ot  the   Patent  OiBee.  Southampton   Buildings,  Chancery   lane,  London,  W.C. 

United  StaUt.—l».  each  to  the  Secretary  ol  the  Society,  who  has  to  furnish  the  U.S.  Patent  office  with  the  following  data  :— Patent 

number,  date,  name  of  patentee,  and  title  of  invention. 

French.— 1   fr.   05  c.  each,  as   follows:    Patents   dated     1901    to    1"0"    Inclusive,    Helm   et  Cie.,    56    Rue  Fcrou  8,  Paris  file.) 

Patents  from  1008  to  date.  L'Imprimerie  Natlonalo.  87.  Rue  Vlellle  du  Temple,  Pans 
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Airdryimj.   C.Hering.    Met.  and  (hem.  Eng.,  1017, 
16.    1ST      in  I. 

Op  the  various  methods  for  drying  air,  the  most 

practical  on  the  large  scale  is  that  of  ling  until 

most  of  the  moisture  is  deposited  and  then  re- 
heating to  the  original  temperature.  Although 
absolute  dryness  cannot  thus  be  obtained,  it  is 
1„,.-Miile  by  the  use  of  ammonia  refrigerators  to 
reduce  the  humidity  at  normal  temperatures  to 
2 — 1%.     In  cooling   the   air   it    is   advantageous 


to  condense  and  remove  as  much  as  possible  oJ 
the  moisture  in  the  liquid  form  before  tl 
temperature  is  reached,  thereby  saving  the  latent 
heat  of  solidification,  and  this  is  I, est  el 
by  the  use  of  a  regenerative  system.  By  thi- 
system  the  warm  moist  air  is  made  to  pass  in  one 
direction  through  thin-walled  ducts,  on  the  other 
side  of  which  the  cold  di>  air  is  passing  out  in  the 
opposite   direction.     The   saving   thus   effected   i" 

ling    the    iiioi>t     air    and     heating    the    dl 

mat  amount  to  < half  the  <  o-t  of  the  total 

Additional   economy    ma-     he  obtained   by  cooling 
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the  air  somewhat  more,  while  passing  tl trough 
the  regenerator,  by  means  of  the  partially  spent 
cooling  liquid  or  gas  coming  from  the  refrigerator. 
Ammonia  refrigerators  can  be  regularly  worked 
to  give  a  temperature  of  —15'  F.  (  —  26°  €'.) ; 
cooled  to  this  temperature  and  then  heated  again 
to  70  F.  (21-5  ('.).  the  air  would  have  a  humidity 
oi  2-95%.  A  common  way  of  producing  rnoder- 
ately  dry  air  is  to  spray  it  with  very  cold  water, 
but  a  large  amount  of  spraying  water  is  required. 
If  the  spraying  water  is  at  32  F.  (0  C.)  and 
perfect  cooling  of  the  air  to  this  temperature  is 
tmed,  the  theoretical  effect  of  the  treatment 
would  be  a  humidity  of  24-5%  on  re-heating  to 
7ii  F.  (21-5°  <_'.).  If  the  amount  of  spraying 
water  at  32  F.  (0  C.)  be  limited,  so  that  the  air 
is  cooled  only  to  38°  F.  (3-5°  C),  the  humidity 
would  be  31-1%  at  70°  F.  Starting  with  air 
originally  at  the  same  temperature  and  75% 
humidity,  this  result  could  be  attained  with  about 
Hi"  lb.  of  spraying  water  per  1000  cub.  ft.  of  air. 
A  simple  means  for  working  this  method  on  a 
small  scale  is  by  forcing  the  warm  moist  air  through 
cracked  ice.  Assuming  perfect  interchange  of 
heat  units,  the  air  could  be  reduced  to  a  humiditv 
i.i  24-5%  bv  the  melting  of  8-9  lb.  of  ice  per  1000 
cub.  ft.— J." F.  B. 

Colloidal  solutions  :    Effect  of  centrifugal  force  on 

.     E.   E.   Ayres,   jun.     Amer.   Inst.   (hem. 

Eng.,  Jan.  12,  1917.  Met.  and  (hem.  Eng., 
1917,  16,  190—19(3.  (See  this  J..  1916,  676.) 
Particles  of  uniform  size  suspended  in  a  liquid 
medium  will  settle  by  gravity  when  the  product 
of  their  mass  in  grms.  multiplied  by  3  ;<  1013  is 
as  large  as  10.  When  the  product  is  less  than  10, 
a  partial  subsidence  will  occur  until  an  equi- 
librium is  established.  The  only  considerable 
force  opposing  complete  subsidence  in  this  case 
is  osmotic  pressure.  By  the  use  of  a  law  of 
distribution  which  takes  into  account  the  opposing 
forces,  it  is  possible  to  compute  the  concentration 
at  any  level  when  the  system  is  in  equilibrium. 
When  a  particle  will  not  settle  completely  by 
gravity,  it  is  possible  to  cause  complete  subsidence 
by  the  application  of  centrifugal  force  when  the 
product  of  the  mass  in  grms..  the  force  in  dynes, 
and  the  constant  3  :  1013  is  greater  than  10. 
Partial  subsidence  with  the  establishment  of 
equilibrium  will  occur  when  the  product  is  less 
than  10.  The  time  required  to  establish  this 
ilibrium  can  be  computed  from  a  modification 
of  stokes'  law.  The  highest  commercial  centri- 
fugal force.  10.000  times  gravity,  can  completely 
remove  particles  as  small  as  the  lower  limit  of 
ultramicroscopic  obser\  at  ion,  but  such  a  separation 
will  require  33  hours  when  the  suspending  medium 
is  water.  For  less  viscous  media  the  time  will 
be  shorter;  smaller  paiti.  les  can  never  be  separ- 
ated by  this  force.  Particles  just  too  small  to  be 
retained  by  a  fine  porcelain  filter  can  be  removed 
in  a  few  seconds.  Gases  of  different  densities 
cannot  be  separated  completely  by  any  force  less 
than  about  100  million  times  gravity.  The  same 
applies  to  true  solutions,  but  gases  should  be 
partially  separated  by  a  much  lower  force  within 
a  reasonable  time,  whereas  solutions  in  liquid 
media  would  require  several  weeks. — J.  F.  B. 

Patents. 

Centrifugal  machines  and  the  like.  J.  llamill, 
Wolverhampton.  Eng.  Pat.  102.107.  Feb.  14, 
1910.     (Appl.  No.  2111  of  1910.) 

The  machine  shown  is  specially  adapted  for  the 
clarification  of  sugar  juice.  The  liquid  is  supplied 
by  the  pipe,  /.  to  the  annular  chamber,  f*.  from 
which  it  passes  by  the  pipe,  p.  to  the  lower  part, 
a-,  of  the  rotating  drum,  a.'  in  which  blades,  «3. 
are  provided  to  rotate  the  liquid.  The  lighter 
impurities   are    forced    toward    the   inner   surface 


of  the  liquid  annulus  and  are  collected  under 
the  ring  c10.  The  heavier  impurities  collect  at  the 
outermost  part  of  the  drum,  and  the  liquid  escapes 
continuously  by  the  orifice,  a*,  to  the  receptacle 
g1.  The  lighter  impurities  are  periodically  ejected 
through  the  valve,  e,  which  is  operated  by  ad- 
mitting water  by  the  pipe,  </-'.  to  the  space,  </. 
from  which  it   passes   to    a   i  ylinder,  c,  having  a 


"--..-/ 


piston  attached  to  the  valve  rod.  c",  which  is 
forced  inward  by  the  pressure  due  to  centrifugal 
force,  thus  opening  the  valve.  A  slow  leakage 
device  is  provided  so  that  the  valve  closes  again  by 
centrifugal  force.  This  may  1  e  done  by  making 
the  piston  movable  on  the  hollow  valve  rod, 
so  that  it  uncovers  a  small  i  si  ape  orifice  in  the 
rod  when  forced  inward  against  a  shoulder  on  the 
valve  rod.  A  similar  axial  orifice  is  placed  in  the 
valve  head  for  the  discharge  of  the  water.  A 
similar  valve,  c.  is  provided  for  the  escape  of  solid 
matter  as  shown.  In  a  modified  machine  suitable 
for  china  clay  or  sewage  sludge,  the  escape  orifice 
is  placed  midway  along  the  hollow  valve  rod,  so 
that  the  water  does  not  mix  with  the  discharged 
solid  matter.  When  used  for  the  collection  of 
solids  which  will  not  "'  flow."  an  escape  valve  is 
provided  for  the  lighter  material  only,  and  the 
solid  matter  is  removed  by  a  scraper.  The  surplus 
water  escapes  through  a  perforated  tube  surround- 
ing the  stem  of  the  valve  for  the  escape  of  lighter 
material.— W.  F.  1'. 

Separating  liquids  from  solids  :   Method  of .    H. 

A.  Herr,  Philadelphia,  Pa.     U.S.  Pat.  1,212.' •    - 
Jan.  16,  1917.     Date  of  appl.,  Dec.  23,  1915. 

A  MIXTURE  of  solid  and  liquid  is  placed  in  a  vessel 
rotating  at  high  speed,  the  liquid  being  removed 
by  centrifugal  force.  The  speed  of  the  vessel  is 
then  reduced,  and  the  solid  material  removed 
from  the  sides  by  a  scraper  and  discharged  by  its 
own  force  through  a  port  in  the  bottom  which  is 
opened  when  the  speed  is  reduced. — W.  F.  F. 

Centrifugal  separator.    M.  1!.  Spelman,  Hyde  Park. 
X.Y.    U.S.  Pat,  1,212,831,  Jan.  10,  1917.      I 
of  appl..   July   30,    1915. 

\  cylindrical  basket  is  suspended  from  a  vertical, 
rotating  shaft,  and  a  vertical,  concentric  pipe,  mov- 
able axially,  and  provided  with  radial  nozzles, 
extends  downward  into  the  basket.  A  mixture  oi 
liquid  and  solid  to  be  separated  i-  admitted  by  the 
pipe  and  distributed  over  the  wall  of  the  basket  by 
the  vertical  movement  of  the  pipe.  Xhesolidmat  ■ 
which  collects  on  the  inner  surface  of  the  bask.' 
is    removed    by    jets    oi    fluid    directed    inwards 
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r  i  nozzles  arranged  around  tin-  outside  "i"  the 
basket,  in  such  a  way  thai  the  lateral  pressures 
ire  balanced      W.  F.  F. 

Watt  I  the  like.     A.  G.   Evans, 

North  Finchlev,  Middlesex.    Eng.  Pat.  103,691, 
Feb.  .V   1916.    -  \ppl.  No.   1752  of  19 

Water    In    be    cooled    trickles   over   a 

inclined  wood  or  metal  laths  or  battens  supported 

bheii  ends  ■  >  ■  •  rails  and  arranged  in  trellis  Conn 
i  Hi.'  short  trans*  erse  axes  of  their  flat  surfs 

rizontal.      \  second  series  of  laths  i-  arrao 
between  the  Brst   series  with   it-  supporting  rails 

Iwaj    betw<    n  the  rails  of  the    Brsl    series,   so 

I  water  dripping  froni  the  rails  is  received  on 

the  eooli  ot  the  laths  below.     The  lower 

ends  of  lied,  the 

id 'i  l  portion  of  the  notch  directing  the  greater 

•  hi  it',    water  on  to  the  lath  below  instead  of 

to  1  hi    support  ing  rail.     \\  .  I'.  I  . 

Packing  .<■"'   ioi/Uing  materii         E.   T.   Williams, 
London.       Eng.    Pat.    103.776,     Aug.    I,    1916. 
Vppl.  No.   I  1,056  of  1916.) 

\    packing    or    jointin      material    for   hydrai 
steam,  pneumatic,  or  other  pipes,  glands,   bulk- 
!  or  watertight  doors,  hot  water  or  steam  t  rps, 
valves,  boili  r  fittings,  or  other  water-tight  or 
tight   fittings,  is  composed  of  indiarubbei 
1  mineral  oxides  such  as  zinc  oxide,  zinc  whi 
\\ .  P.  F. 

Mills;  Pulvc rising  —  .  The  Raymond  Brothers 
Impact  I'ulveriser  Co.,  Assignees  of  J.  Crites, 
Chicago,  111..  I'.s.A.  Eng.  Pat.  103,963,  Sept. 
20,1916.  (Appl.  No.  13,361  of  1916.  i  nderlnt. 
Conv.,  July  :;.   1916. 

The  beaters  in  a  conical  pulverising  chamber 
through  which  a  current  of  air  is  passed,  are  made 
to  slide  along  the  shaft  to  enable  the  distance 
vi  i  i  In  b<  aters  and  the  fixed  conical  grinding 
surface  to  be  adjusted.  The  chamber  is  flared 
towards  the  discharge  end  and  is  provided  with 
second  interior  conical  surface  inclined  to  the 
tirst,  and  with  rotating  arms  for  retarding  the 
outward   movement  of  the  material.     \\.  Il.i. 

wry-heater  //'•'//.     T.   J.  Sturtevant,   Wellesley, 
Mass.,    Assignor   to   Sturtevant    Mill   Co. 
Pat.   1,212.418.  Jan.   16,    HMT.     Date  ol  appl., 
July  27.  1916. 

The  mill  nl  a  vertical  casing  in  which  a 
vertical  shaft  rotates.  The  casing  is  provided 
\-itU  fixed  grinding  faces  and  the  shaft  with 
iding  beaters,  which  rotate  in  horizontal 
planes.  The  uppermost  beaters  are  of  a  heavy 
type  and  the  lower  oi E  a  lighter  type.     W.H.C. 

try-beater  mill.  T.  !..  Sturtevant.  Quincy, 
Mass.,  Vssignoi  to  Sturtevant  Mill  Co.  I  S 
Pat.  1,212.419,  Jan.  16,  l!<!7.  Date  of  appl  . 
July   -J.'.    1916. 

\  HUX  similar  to  that  described  in  the  preced 

rovided  u  it  li  a  receiving  and  detaining 

■  mounted  on  and  rotated   uith   the   vertical 
below  the  upper  heavy  beaters.     W.H.C. 

Roiary-beater  mill.     T.   J.   Sturtevant,   Wellesley, 
Mass.,  Assignor  to  Sturtevant  Mill  Co.    I  .S.Pat 
1,215  6,1917.  Date  of  appl.,  Mar.  10 

The  mill  has  a  cylindrical  and  a  conical  portion, 
id  beaters  to  correspond  in  shape  with  the  mill 
suspended  from  and  rotated   by  a  horizontal 
lit.     The  '  "mi  al  pari    ol   t  he  mill  is  pro\ 

a    corrugated    liner  and    tl responding 

i-  have  stepped  faces.     The  beaters  ran  be 

■  .1  horizontally  mi  t  he  shaft  to  varj  t  heir 
tance  from  t  he  Oner.     W.  If.* 


/,  nact-pulverUer.      R.  C.    Newhouse,   Milwaukee, 
Wis.,  Assignor  to   Ulis-Chafaners  Manufacturing 
Co.     U.S.  Pat.  1,212,991,  Jan.  16,  1917.     Date 
of  appl.,  Oct.  20,  mi  1. 
A    rn.vi:nis].K   of   the   disintegrator   type   has  a 
number  of   beaters   suspended   from   the  central 
shaft .     The  beaters  consist  "f  arms  ha\  ing  detach- 
able bars  at  their  outer  ends.     The  bars  of  succes- 
sive  beaters  are  of  different    thickness,   bu1    the 
baTS  nf  opposite  beaters  an   of  like  thickness. 

— W.H.C. 

/'  'I'nni  apparatus.  J.  B.  Watson,  Willington, 
Derbyshire.  Eng.  Pat.  104,139,  Oct.  24,  1916. 
(Appl.  No.    15,1 1  I   of   1916.) 

Two  horizontal  chambers  are  placed  end  to  end 
ami  each  contains  a  revolving  drum  formed  of 
steam-heated  tubes  mounted  in  end  plates  carried 
by  a  common  shaft.  The  shaft  i-  directly  driven 
by  gearing  arranged  between  the  drum.-.  The 
material  is  fed  into  one  chamber  al  the  top  and  is 
distributed  by  small  plate-  projecting  radial!) 
from  the  drums,  and  by  a  conveyor  in  a  aide 
pocket  connecting  the  two  chambers.  The 
chambers  are  also  connected  at  the  top  by  a  ven- 
tilating passage.  One  chamber  may  have  an 
outlet  at  the  i « > i >  with  a  suction  fan  for  ventilation, 
ami  both  chambers  may  have  removable  coven 
at  the  top,  sn  that  both  chambers  may  be  ven- 
tilated by  suction,  or  one  bj  suction  and  the 
other  by  being  open  to  the  atmosphere,  or  I 
by   being   open  to  the  atmosphere.     When   both 

are  muler  suction,  hoi  air  ma\    be  Used  for  \  en' 
tii.n.      W.  P.  P. 

Desiccating  appi  ratus.     W.  R.  Clayton,  Evanston, 
111.     I  .S.  Pat.   1,215,340,  Feb.   13,  1917. 
of  appl.,  Dec.  J.  1915. 

\  desiccating  chamber  is  built  ol  hollow  poious 
tiles,  which  are  Riled  with  a  desiccating  material 
such  as  calcined  gypsum.  \  false  floor  i-  formed 
above  the  bottom  layer  ol  tiles  and  a  trapped 
drain  i-  provided  in  allow  the  ogress  "f  liquids 
and  gases.  The  chamber  is  enclosed  in  an  outer 
sealed  chamber  with  an  intermediate  layei  of 
waterprool  cement .     \\ .  P.  I'. 

Desiccating  fluid  substances;  Process  and  apparatus 
— -.     R.  W.  <■<■  stnt/ke.    Vssignoi  to  (■.  A. 
Buhl,   t  hicago,    111.     U.S.    Pat.    1.215.889,    Feb. 
13,  1917.     Kale  of  appl.,  Dec.  28,  1915. 

Liquids  containing  solid  substances  are  sprayed 
iiitu  the  tangential  inflow  portion  of  a  cyclone 
collector,  while  a  circulation  of  superheated  vap 
of  the  liquid  is  maintained  nm  hi  pressure  fi  on  the 
outlet  back  to  the  inlet  of  the  collector.  Heat  is 
continuously  supplied  to  the  circulating  vapour, 
which  is  vented  from  ih.-  system,  and  i 
rated  solids  are  collected  within  the  cyclone 
i  olle<  tor.     w  .  P.  P. 


.1.  II.  ivdeler.  N  i'ork 
Jan.  16.  1917.  hate  ,.t 
Renewed  June  l»,   1916. 


Evaporating  apparatus. 
I  .S.  Pat.  1,212,469, 
appl..  Nov.  26,  1909. 

\     horizontal    cylindei     rarrj'ing    on    it-    outer 
surface  the   substance    to    bo    evaporated,   roti 
within  a   casing   having  plates  projecting  inw 
in   planes   containing   the  a\is  of   rotation,   theii 
inner  edges   being  close  to  the  rotating  cylinder. 
The  plates   are    -■  arranged   with   respect    )•■  one 
another    that     a    current     of    air    may    be    pa 
transversel;     backwards    and    forwards    ovei 
substance  t'  iratcd.     W.  F.  F. 

Evi  W.     I..     DeBaufre.      \nnapolis.     Md. 

i    S.    Pat.    1,213.596,    Jan.   23,    1917.     Da 
appl.,  Nov.  23,  1915. 

\  ~..ii  ih's  i-  evaporated,  and  the  vapour  dried, 
and  compressed   bj    means  ol   n   vapour-actuated 
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compressor.  'Hie  solution  is  heated  by  the  com- 
pressed vapour  and  the  exhaust  from  the  <  om- 
pressor  combined,  and  uncompressed  vapour  from 
the  solution  is  condensed.-    W.  P.  F. 

Vaporising,    concentrating,     «/•    drying    solutions; 

Method  of  and  apparatus  for .     G.  A.  Krause, 

Munich,   Germany.     U.S.    Pat.    1,213,659,   Jan. 
23,  1917.     Date  of  appl.,  Nov.  29,  1916. 

The  solution  is  sprayed  into  a  chamber  and  passes 
thence  by  a  wide  conduit  into  a  drying  chamber. 
Hot  gases  are  admitted  into  the  conduit  near  its 
junction  with  the  drying  chamber. — W.  F.  F. 


111.   U.S.  Pat. 
...Mar. 10,  1916. 

an  evaporator 

preheat er  and 

evaporator  in 

•  has  a  vapour 

baffles  to  keep 


I).    B.    Sweeney, 
1.212.84 1.    Jan.    16, 


irator.     W.  J.  Giller,  Warsaw, 
l,215,140,Feb.6,1917.  Dateofappl 

Liquid  is  drawn  from  the  bottom  of 
by  a  pump,  and  passed  through  a 
returned  tes  the  upper  part  of  the 
the  form  of  spray.  The  evaporator 
outlet  pipe  provided  with  rows  of  I 
back  any  liquid. — W.  11.  ('. 

Fitter-press  :    <  'ontinuous 

Bavonne.    N.J.      U.S.    Pat 

1917.     Date  of  appl..  Mar.  22,  1916. 

A  long  perforated  cylindrical  casing  is  built  up 
of  segments  and  lined  with  canvas.  Feed  and 
discharge  pipes  are  provided  at  opposite  ends,  and 
a  screw  conveyor  within  the  casing  is  held  out  of 
contact  with  the  sides  by  strips  placed  between 
the  segments. — \V.  F.  1". 

Filtering  apparatus.  A.  L.  Genter.  Assignoi  to 
Kelly  Filter  Press  Co.,  Salt  Lake  City,  Utah. 
U.S.  Pat,  1.212. !»:J2.  Jan.  10.  1917.  Date  of 
appl.,  Mar.  11,  1916.     Renewed   Dec.   16,    1916. 

The  material  to  be  filtered  is  fed  through  the  pipe, 
9,  into  the  trough,  5,  which  is  provided  with  an 


agitator.  6,  sad  is  open  at  the  upper  pait  to  the 
casing,  A.  The  latter  forms  the  filter  c  hamher 
proper  and  i-  provided  with  a  hollow  shaft.  1. 
carrying  filter  leaves,  12.  The  Shalt  passes 
through  the  end,  A1,  which,  together  with  the 
shaft,  slides  in  and  out  of  the  casing.  Tin.'  shaft 
is  rotated  by  the  pulley,  !.  and  the  clutches.  :;.  :;  . 
The  solid  material  collects  in  the  casing.  A,  and 
the  liquid  passes  through  the  filter  leaves  and  is 
discharged  through  the  hollow  shaft.  When  the 
casing  is  full  of  solid  matter  the  feed  is  stopped, 
and  the  end.  A',  together  with  the  shaft  and  filter 
leaves,  is  removed  from  the  casing,  carrying  the 
solid  matter  with  it. — W.  H.  C. 

Filtering  apparatus.  A.  L.  Genter,  Assignor  to 
Kelly  Filter  Press  Co.,  Salt  Lake  City,  tJtah. 
U.S.  Pat.  1,212,933,  Jan.  16,  1917.  Date  of 
appl.,  .Mar.    11.    1916. 

A  RECTANGULAR  easing  with  a  pyramidal  bottom 
has  one  side  hinged  to  allow  access  to  the  interior. 
The  hinged  side  is  provided  with  a  locking  device 
and  a  counter-balance.  Filter  leaves  are  provided 
within  the  casing,  each  having  a  valved  outlet 
pipe. — W.  II.  ('. 


Furnace.  F.  Doerinckel,  Essen,  Germany.  1T.>» 
Pat,  1,213,082,  Jan.  10.  1917.  Date  of  appl.. 
June  17,  1916. 

A  cup-shaped  vessel,  comprising  an  outer  jack,  I 
with  a  refractory  lining,  is  provided  with  numerous 
fine  perforations  and  is  contained  within  an  outer 
concentric  casing  spaced  from  it  at  the  bottom 
and  sides.  The  annular  spare  thus  formed  i- 
closed  at  the  top.  and  hot  gases  are  inject,., 
tangentially  into  it.  The  inner  vessel  is  provi 
with  a  stand  for  a  crucible.— W.  P.  F. 

Liquid  composition  [for  heating  and  refrigerating], 
H.Hibbert,  Pittsburgh,  Pa.  U.S.  Pat,  1,213,368, 
Jan.  23,  1017.      Date  of  appl.,  Jan.  10,   1910. 

A   composition-,    which   is   relatively   non-volatile 
and  remains  liquid  at  low  temperatures,  is  prepai  i 
by  mixing  00  to  65  parts  of  water  with  3,">  to  4" 
parts  of   glycol-,  of   the    1.2-glycol   type,   such   a- 
ethylene-,  propylene-,  and  butylene-glycols. — J.N.P. 

Liquids  :  Apparatus  for  healing .     J.  O.  Lund- 

berg,  Torp  Brug,  Norway.    U.S.  Pat,  1,215.04 
Feb.  0,  1917.     Date  of  appl..  Feb.  28,   1916. 

A  VERTICAL  cylindrical  chamber  i>  provided  with 
a  series  of  vertical  heating  coils,  side  by  side, 
around  the  inner  periphery  of  the  cylinder,  sn 
that  a  centra]  space  is  left  having  a  diameter  nol 
less  than  that  of  the  heating  coils.  The  upper 
ends  of  the  coils  are  connected  to  a  common  st  jam- 
box  suspended  in  the  top  of  the  chamber,  which  is 
supplied  by  a  pipe  passing  through  the  side  wall 
of  the  chamber.  A  manhole  is  provided  in  the  top 
of  the  chamber  having  a  diameter  not  less  thai 
the  diameter  of  the  heating  coils.  — W.  F.  F. 

Extracting  values  from  bodies  :  Apparatus  for . 

R.  L.  Ogden,  Rahwav.N.J.     l\S.  Pat.  1,215,182 
Feb.  6,  1917.     Date  of  appl.,  Sep.  22,  1916. 

Three  vessels  are  arranged  to  contain  respectively 
the  solvent,  the  material  undergoing  estradiol 
and  the  resulting  solution.  The  vessels  are 
connected  by  pipes  provided  with  check  valves, 
so  as  to  control  the  How  and  allow  it  to  proceed  in 
one  direction  only.  The  liquid  is  forced  through 
the  three  vessels  in  succession  and  back  inb 
the  first  one  by  increasing  or  diminishing  the 
pressure  of  air  in  the  enclosed  space  in  the  first 
vessel.  The  change  of  pressure  is  brought  about 
by  alternately  admitting  water  to  and  with- 
drawing it  from  an  auxiliary  tank,  the  alternation 
being  effected  automatically  by  means  of  a  valve 
operated  by  a  float  in  the  water  tank.      .1.  X.  P. 

TAxiviation    of  vegetable,   animal,   or   mineral  sub- 
stances; Methodof-    — .     Elektro-Osm'ose  A.-G. 
(<  .raf  Schwerin  Ges.),  Berlin.     Ger.  Pat .  294,667 
Jan.  10,  1915. 

Electrically  active  bodies  are  washed  out  of  the 
material  by  causing  the  washing  liquid  to  travel 
to  and  fro  through  perforated  electrodes.  Electro- 
negative constituents  migrate  towards  the  anode. 
and  electro-positive  constituents  towards  tie 
cathode,  and  the  withdrawal  of  constituent* 
migrating  towards  an  electrode,  against  the  floi 
of  liquid,  is  effected  by  allowing  a  portion  of  tie 
liquid  to  flow  away  continuously  at  the  electrod 
concerned . — F.  Sni>\. 

Furnace-gases  :  Fill'  ring  medium  for      •arting 
F.    E.    Kline;.    Sbungstown,   Ohio,    Assignor  to 
L.  B.  Weidlein.     l.s.  Pat.   1,215.385.   Feb.   L3. 
1917.     Date  of  appl..  Dec.  I  I,  1915. 

In  st  is  filtered  from  hot  furnace  gas 
them  through  "  steel -wool."     \V.  F.  F. 


Low  temperatures;    Method  of  attaining 


l.\ 


Mewes,  Berlin.    Ger.  Pat.  294,516,  Sept.  0,  1913. 

l.i\>i  t  i'iki)  gas  flowing  from  the  c lenser  of  the 
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rating     apparatus,     before     utalisati is 

cooled  further  in  a  surface  cooler  bj  the  cold 
expanded  gas  from  an  expansion  machine  which 
may  utilisa  waste  gas  from  the  liquefier.     F.  Sodk. 

Catalytic  agent.  A.  Mittasch,  C.  Schneider,  and 
II.  Morawitz,  Assignors  to  Badische  Vnilin  und 
Soda  Fahr.,  Lndwigshafen,  Germany.  U.S.  Pat. 
l,215,396,Fcb.l3,1917.  Date  of  appl.,  June  1,1914. 

Sbh  Bog.  Pat.  8462  of   1914  ;    this  .1..   1915,  822. 

Special  claim  is  made  Eoi   catalysts  containing  a 

pl.it  mum  metal. 

Ibsorpiion  refrigerating  apparatus  of  "'•    reversing 

type.     IT.    B.    WUlsie,    Cranford,    N.J.,    I  .S.  \. 

Pat.   104,151,   Feb.   1".   1916.     (  Lppl.  No. 

i>.i  in  of  L916.) 

Centrifugal  machine.     T.   K.   Brown,    New   York 
Pat.    1,215.337.    Feb.    13,    1917.      Date  of 
appl..  Apr.  22.  I'M  I. 

Bng.  Pat.  102;284  ..I"  1910;   this  J.,  1917,  71. 

Disintegrating,   pul  mixing  apparatus  : 

n.itiiru L.        •'•    W.    Spensley,     Manchester. 

r.s.  Pat.    1,215,424,    Feb.    13,    L917.     Date  of 
appl.,  Dec.  23,   1915. 

Bng.  Pat.  1331  of  I'M.-.;   this  J..  1915,  1195. 

Drying  apparatus.  B.J.  M.  Martini, Paris.  P.S.Pat. 
1,215,951  ,Feb.l8,1917.  Date  of  appl.,  July  5,1913. 

ski:  Ft.  Pat.   157,298  of  1812;    tin-. I..  11113,998. 

Gas  cooling  apparatus.   Bng.  I*at.  103,917.  See  Il\. 

J'mr.ss    ni    romiiriHshig,    purifying,    drying,    and 
,„,,  gases.     U.S.  Pat.  1,213,796.    See  II  \. 

Avoaratus  for  organic  chemical  reactions.    I  ,S.  Pat. 
1,213,143.     See  III. 

Ijmaratus    for    concentrating    sulphuric    acid    and 

'   other  liquids.     Eng.   Pat.    104,034.     Se,    \  II. 


HA.— FUEL;      GAS;      MINERAL    OILS    AND 
WAXES. 

Coal  ;     Water  content   of     --     with   some   ideas  on 

the  genesis  and   nature  of  coal.      B.    Mack    and 

i..   \.  Bulett.     Vim't.  J.  s.i..  1917,  43,  89   -110. 

It  is  known  thai  tin-  determination  of  the  moisl  ure 

in  air-dried  coal,  as  usually  carried  out,  does  not 

;iv  give  the  true  moisture  contenl   of  the 

coaJ    (see  Huntly   and   Coste,   this   J.,    L910,   62). 

Even  drying  in  vacuo  with  phosphorus  pentoxide 

;tt   air   temperature   does    nut    remove    all    water. 

Considering  the  development  of  coal  from  peal  it 

ms  probable  thai    coal  i-  essentially    colloidal 

in  character,  the  constituent  particles  increasing 
in  size  with  tin1  ageing  of  the  substance  from  p 
to  anthracite,  it  i-  generally  recognised  that 
thiTo  is  a  concentration  layer  at  the  boundary 
of  heterogeneous  phases,  and  where  colloid  sub- 
stances are  concerned,  with  relatively  large  sur- 
faces of  contact,  such  "adsorption'  may 
become   important.     The    true   moisture    of    coal 

regarded  as  adsorbed  by  Hie  colloidal  con- 
stituents, and  even  if  the  condensed  moisture 
layer  is  only  a  few  molecules  thick,  it  maj  repre- 
sent  a  considerable  proportion,  by  weight,  of  the 

i  substance.  Buch  a  moisture  layer  would  have 
.in  unusually   low   vapour  pressure  and  hence  the 

apparent    dryness  of  a  coal  which  contain-,  sevi  pal 

per  cent,  of  moisture.     The  true  moisture  contenl 
of  a  coal  may  be  regarded  as  a  measure  of  colloidal 
humic     matter    present.     Owing    to    the    small 
vapour  pressure,  no  low  temperature  method 
effectively  remove  all  adsorbed  moisture.      \t  the 


critical   temperature   of    water    (365°  C.)   all   the 

moisture    should     be    driven    off.       ll    was  shown. 

however,  that  below  2.">n   C,  in  vacuo,  the  removal 

of  water  from  coal  was  nearly  complete,  while  the 
-mall  evolution  of  eases  indicated  that  no  appre- 
ciable decomposition  took  place.  Most  probablj 
the  gases  evolved  wee  also  adsorbed.  Methods 
were  devised  to  carry  out  such  moisture  deter- 
minations. The  coal  was  heated  in  iinim  to 
230°  C.   and   the    water  driven   off   was   condensed 

and  weighed.     1 1.  J.  EL 

San!  in  inn  liyniles  in  gas  manufacture.  A.  Pac- 
chioni.  Bull.  \s>o..  ital.  Ino.  (ias  e  Acqua. 
Gas  J..  HUT.  137.  467—468. 

Thk  a ui  hoi  gives  results  of  tests  iii  mi  li 1  retorts 

on  lignites  from  Bacu-Abis  and  Caput  Acqua-. 
The  former  appeared  to  contain  two  component*, 
one  brilliant,  bl  ick  particles  similar  in  appearam  e 

to  ordinary  coal,  containing  16-7%  ils''  ■'""'   l'1'-' 

nitrogen,  and  having  little  tendency  to  agglomi  i 

ate:  the  oiler  of  dull  opaque  colour,  rich  in 
volatile  mallei-  (45-45%),  sulphur  (7-84%),  and 
nitrogen  (3-15%).  The  author  considers  the 
coke  produced  of  little  commercial  value,  ami 
advocates  the  use  of  the  lignite  for  production  of 
enriching  gas  or  producer  gas.  Suitable  coke 
may  be  made  from  a  mixture  of  35 °0  of  liu-ni'- 
and  i >.">",,  of  ,oal.  the  mixture,  though  swelling,  not 

gi\  iug  rise  to  any  insuperable  difficulty  in  distilla- 
tion. With  Caput-Acquas  lignite  the  coke  pro? 
duced  is  of  o  light  spong\  quality,  more  fragile  than 
that  from  ordinary  coal.  The  gas  obtained  from 
both  lignites,  when  purified,  is  comparable  in 
quality  and  quantity  with  that  from  English 
coals,  whilst  the  high  content  of  nitrogen  should 
give  a  high  yield  of  ammonium  sulphate.  The 
analvsis  of  purified  gas  from  Caput-  Vequas  lignite 
is  given  as  CO,  nil,  (',,ll„,  8-3%,  CO  II  8%,  II 
31-7%,  ('II,  42-2%,  N  2-9%,  whilst  the  yield  of 
benzol  and  its  homologues  is  given  as  sis  kilos, 
per  ton  (practically  2  galls,  per  ton).  The  content 
of  sulphur  (8-23%)  is  unusually  high,  and  it  is 
suggested  that  the  lignite  be  mixed  with  iron 
oxide  or  that  the  gas  be  washed  with  a  solution 
of  sulphurous  acid. — J.  B.  ('. 

Benzol  and  to'.uol ;  Apparatus  for  determination 
0f —  in  coal  gas.  11.  E.  Copp.  Gas  J.,  mi7. 
137.  505. 
The  series  ot  four  wash -hot  ties  used  in  the  ordinary 
benzol  test  is  replaced  by  a  scrubbing  system 
consisting  of  a  calcium  chloride  tower  Idled  with 
glass    heads    over    which    oil    gravitates 

3-litre    aspirator.       Kesidts    from    I'll    cb.    ft.    of    gas 

by  the  scrubbing  method  showed  2-965  galls,  p, , 
ton    as    against    "2-722    by   the   older   wash-bottle 

method.      .1.  E.  *'. 

Ignition    '••''    gasi  -   ;     '   SU  »j .  /  "  .     R.    V. 

Wheeler.      (  'helll.  Soc .  Tl.l  11-. .    1917,    111.    130         [3$ 

Tin:  researches  of  Thornton  (this  .1..  1910, 
appear  to  -how  that  the  curve  connecting  the 
minimum  igniting  current  with  the  pressure  in  a 
given  mixture  of  combustible  gas  ami  air.  consists 
of  a  -cries  of  \  ertical  and  horizontal  portions  which 
he  term-  steps.      The  ]. resent    author  has  carefully 

determined     for    a    mixtui f    methane    and    air 

'  ii  at  varying  pressures  the  minimum 
cum, -nt  passing  through  the  primary  circuit  which 
just  causes  ignition  when  the  spark  gap  and  lie- 
rate  of  I. leak  in  the  primary  i  ircuit  are  both  kept 
nstant.  His  results  lead  to  n  perfectl)  smooth 
hyperbolic  curve,  suggesting  that  Tbornl 
1-esulis  are  due  to  some  peculiar  conditions  of 
experiment.  Mathematical  analysis  of  (he  curve 
(by  A.  Greenwell)  suggests  that  the  (pianl 
"observed  igniting  current"  and  "observed 
I  degree   of   compression"    are    mutually    involved 


Vo  .  XXXVI.,  No.  7.] 


Cl.  IIa.— FUEL;   GAS;    MINERAL  OILS  AND  WAXES. 


379 


and  that  for  the  true  interpretation  of  the  curve  the 
axes  of  co-ordinates  should  be  inclined  parallel 
to  the  asymptotes  of  the  hyperbola. — W.  H.  P. 

Tar  dehydrating  and  debenzolising  plant.    Mottram. 
See  III. 

Silica  bricks  and  some  new  uses  for  them.     Gray. 
Set    VIII. 


Patents. 
"Briquettes;     Manufacture  of - 


.  P.  A.  Vogel, 
Assignor  to  General  Briquetting  Co..  New  York. 
U.S.  Pat.  1.212.991,  Jan.  16,  1917.  Date  of 
appl.,  July  22,  1910. 

An  oilv  material  is  heated  to  and  maintained  at 
250  P.  (about  120°  C),  while  sulphite  pitch 
solution  is  added  and  the  whole  thoroughly 
mixed.  The  product  is  then  incorporated  with 
the  finely-divided  particles  of  the  fuel  to  be 
briquetted. — H.  J.  II. 

Washing  coal  and  other  minerals  ;    Apparatus  for 

.     P.  Habets,  Montegnee,  and  A.  France, 

Liege.  Belgium.  Eng.  Pat.  10-1.132.  Oct.  4.  191t>. 
(Appl.  No.  11.099  of  1910.)  Addition  to  Eng. 
Pat.  22,055  of  1912. 

The  troughs  of  a  number  of  washers  in  series  are 
arranged  at  a  decreasing  inclination  between  the 
washers  and  are  provided  with  interchangeable 
filling  pieces  to  reduce  the  effective  cross-section 
of  the  channel  in  stages. — J.  E.  C. 

il ;       Treatment     of for     use     in     domestic 

grates  or  furnaces.      A.   Rollason.   Long  Eaton. 

Eng.  Pat.  103.873.  Feb.  17,  1910.  (Appl.  No. 
2536  of  1910.) 

From  1  to  2%  by  weight  of  finely  ground  calcium 
carbonate  or  magnesium  carbonate  is  added  to 
the  coal.  It  is  claimed  that  its  thermal  con- 
ductivity is  thereby  reduced  and  that  a  more  rapid 
and  complete  combustion  occurs  in  the  fire  with 
resultant  economy. — H.  J.  H. 

Coke  :     Increasing   the  heating  power  of .     A. 

Rollason,  Long  Eaton.  Eng.  Pat.  103,893, 
Mar.  3,  1910.    (Appl.  No.  3190  of  1910.) 

Prom  1  to  3%  by  "eight  of  calcium  or  magnesium 
carbonate  is  added  to  coke.  It  is  claimed  that 
the  coke  then  burns  better  and  more  completely 
in  stoves,  furnaces,  or  forges. — H.  J.  H. 

Coke  oven.  L.  Wilputte,  New  York.  U.S.  Pat. 
],212,805,Jan.l0,1917.Dateofappl.,July31,1912. 

The  oven  has  vertical  flues  below  each  of  which 
is  a  separate  regenerator  for  preheating  its  own 
air  supply.  The  air  and  gas  supply  to  each  flue 
i  capable  of  independent  regulation.  Each  set 
of  Hues  is  divided  at  the  middle  into  two  similar 
parts,  one  of  which  takes  the  products  of  com- 
bustion from  the  other.  At  regular  intervals  this 
i-  reversed. — II.  J.  H. 

Coke  oven  and  method  of  operation  of  same.  L. 
Wilputte.  New  York.  U.S.  Pat!  1,212,866, 
Jan.  10,  1917.    Date  of  appl.,  Apr.  20,  1913. 

In  regenerative  coke  ovens,  with  vertical  flues, 
the  flues  in  each  heating  wall  are  divided  into 
two  groups,  and  the  flues  of  each  group  are  con- 
nected with  different  regenerators  or  sets  of 
regenerators,  whilst  both  groups  are  connected 
with  a  common  gas  supply  main.  Regulating 
devices  are  provided  to  facilitate  control  of  the 
distribution  of  air  and  gas  supplied  for  heating 
and  also  of  the  removal  of  the  products  of  com- 
bustion.—H.  J.  H. 


Coke  from  pitch;  Method  of  manufacturing— — . 
C.  R.  Eckert,  Chicago,  111.,  Assignor  to  The 
Barrett  Co.,  New  York.  U.S.  Pat.  1,213,703, 
Jan.  23,  1917.    Date  of  appl.,  Sept.  10,  1915. 

In  manufacturing  coke  from  pitch,  solid  carbon- 
aceous material  non-liquefiable  by  heat  is  added 
to  prevent  foaming  ;  10  %  of  coke  breeze  may  be 
added  for  this  purpose. — J.  E.  C. 

Motive  fluid  ;   Apparatus  for  the  generation  of . 

G.  M.  Clark,  London.  From  Keller  Mechanical 
Engraving  Co.,  New  York.  Eng.  Pat.  103,885. 
Feb.  26,  1910.    (Appl.  No.  2911  of  1910.) 

1'i'el  and  ah-  are  supplied  under  pressure  to 
a  mixing  chamber  and  the  mixture  passes  through 
a  number  of  passages  of  gradually  decreasing 
area  into  a  combustion  chamber  in  which  it  is 
ignited  by  a  sparking  plug  or  other  suitable 
means.  A  cooling  fluid  is  sprayed  into  the  com- 
bustion chamber,  and  means  are  provided  for 
regulating  the  amount  of  cooling  fluid  supplied, 
by  utilising  the  differential  expansion  of  the 
outlet  tube  and  a  rod  of  dissimilar  metal.  In  case 
of  higher  temperatures  the  greater  coefficient  of 
expansion  of  the  outlet  tube,  by  means  of  levers 
and  the  like,  opens  an  adjusting  valve  admitting 
a  greater  flow  of  water  to  the  combustion  chamber 
to  reduce  the  temperature  to  the  required  extent, 
and  thereby  maintain  a  fairly  constant  tempera- 
ture of  the  motive  fluid. — J.  E.  C. 

Gas    from     liquid     hydrocarbons  ;     Apparatus    for 

making .     W.    C.    Dayton,    Buffalo,    N.Y., 

U.S.A.  Eng.  Pat.  101.023,  Feb.  18,  1910. 
(Appl.  No.  2111  of  1910.) 

Liquid  hydrocarbons  are  gasified  by  heating  them, 
admixed  with  a  suitable  proportion  of  air,  to  a 
high  temperature  in  an  oil-  or  gas-fired  retort.  To 
maintain  uniformity  of  composition  and  calorific 
value  in  the  gas  produced  when  the  output 
fluctuates,  a  device  is  provided  for  causing  the  oil 
feed  to  vary  automatically  with  the  air  supply. 

— H.  J.  H. 

Liquid  fuel ;  Apparatus  for  h 


urning .    C.  Ellis, 

Montclair.  N.J.,  Assignor  to  Radiant  Heating, 
Ltd.,  Leeds.  U.S.  Pat.  1,210,096,  Feb.  13,  1917. 
Date  of  appl.,  Apr.  22.  1912.  Renewed  July  11. 
1910. 

LIQUID  fuel,  along  with  a  limited  supply  of  sup- 
porter of  combustion,  is  injected  into  a"  series  of 
gas-forming  chambers  containing  a  porous  filling 
of  refractory  material.  A  vaporising  temperature 
is  maintained  by  the  partial  combustion,  and  the 
vapours  from  each  gas-forming  chamber  are  mixed 
with  air  under  pressure  to  form  an  explosive 
mixture  which  is  caused  to  pass  at  high  velocity 
into  a  combustion  bed  of  granular  refractory 
material.  The  amount  of  gas  burnt  in  the  com- 
bustion devices  is  regulated  by  controlling  the  fuel 
supply  to  the  gas-forming  chamber. — J.  E.  C. 

Gas  producers.  A.  II.  Lymn.  London,  L.  A.  Riley. 
New  York,  and  N.  E.  Rambush,  London.  Eng. 
Pat.  15.407.  Nov.  2,  1915. 

In  an  agitating  device  for  gas  producers  of  ihu 
rotary  grate  type,  the  whole  or  part  of  the  super 
flcial  area  of  the  grate  is  of  an  incomplete  spiral, 
screw-propeller,  or  like  form,  having  gradually- 
rising  surfaces  terminated  by  abrupt  shoulders  of 
considerable  depth.  The  sides  of  the  grate  have 
the  shape  of  two  vertical  half  cylinders,  Lit.  rally 
displaced  along  their  dividing  surfaces,  which  on 
revolving  force  the  charge  towards  the  producer 
shell.  The  ash  is  deflected  by  a  number  of  ash 
ploughs  to  the  exterior  annular  section  of  the 
revolving  bowl,  whence  il  may  be  removed  by 
conveyors,  elevators,  or  the  iik<'.  The  top  of 
the  charge  is  levelled  by  an  agitating  device,  and 
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the  portion  belov   I         iirface,  tendinf    to  >m- 

.  rati',  is  broken  upbj  a  similar  device,  both  d<\  ices 
being  attach)  dtoa'  '  top. 

.1.  E.  C. 

Producer-gas-engim  system.  •'•  S.  Bradley,  New 
Fork.  '  D.S  I  •  1,212,89-1,  Jan.  16,  1917. 
Dat(  ol  appl  .  I'<  b.  3,  191  I. 

I'm:  system  comprises  a  combination  of  a 
producer,  an  engine,  means  for  introducing  fresh 
air  into  the  producer,  means  for  transferring  heal 
from  the  producer  gas  to  the  fresh  air  and  delivering 
cooled  gas  to  the  engine,  means  for  introducing 
burnt  gas  from  th<  engine  into  the  producer,  and 
means  toi  controlling  the  proportion  of  burnt  gas 
to  fresh  air  supplied  a*  cording  to  the  temperature 
of  the  product  t  gas.     J.  E.  < '. 

2'r<f  m    water-gas  mixed   with   distillation 

gases  i     Generator     for     producing  from 

bituminous  fuels,   such   as   coal,    lignite,   etc.,   by 

nating    working,      E.    Dolensky,    Frankfort. 

Ger.  Pat.  294,333,  Julj  6,  1915. 

The  lower  pari  of  the  shaft,  occupied  bj  coke,  is 

divided  v<  H  ■    ■>■  bj  aflre-bridgewhich  terminates 

i,.u   thi    dividing  zone  between  coal  and  coke. 

A  hot-air  blast   is  introduced  at  the  base  of  each 

compartment     in    turn,    and    travelling    upwards 

through    il"     coke,    passes   over   the   bridge    and 

downwards  in  the  other  compartment  to  an  exit 

Hue.     Steam    enters   at    the    base    of   the   hotter 

ipartment,   following   each   air-blast,   and   the 

resulting  water-gas,  after  undergoing  partial  com- 

bustion  with  air  introduced  at  the  dividing  /.one. 

..  as  to  heal  this  region,  passes  upwards  with  the 

distillation  products,  to  be  withdrawn  at  the  top 

..f  the  generator.  —P.  Shun. 

Qas  cooling  apparatus.     J.  E.  Christopher,  Bindley. 
z.  Pat.  103,917,    \pr.  28,   1916.     (Appl.  No. 


Eng. 

6087  of  1916. 


The  gas  is  conducted 
through  a  series  of  inner 
tubes,  i  I,  and  openings, 
.1 .  to  concentric  spaces, 
N.  and  passing  down 
t  hese  concent  ric  spi 
in  the  form  of  thin  layers 
or  Alms,  is  brought  into 
intimate  contact  with 
the  inner  surface  of  the 
outer  tubes,  It.  The 
outer  1  iiin-i  are  ci » iled 
by  water,  which  may  be 
run  off  at  various  levels. 
The  total  sect  ional  areas 
..i  the  inner  tubes  of 
t he  concent ric  sp 
and  of  the  main 
gas  inlet  and  outlet 
passages  respectively, 
must  be  approximately 
the  same,  so  that  the 
gases  may  l>e  equally 
distributed.  -  J.  E.  C. 


Heavy  ns ;      Method  of  using as 

fuel  in  internal  combustion  engines.  It.  Yidal. 
\snit  ces,  Franc  I  !ng.  Pat .  103,831 .  Tan.  3 
1916.       Lppl.  No   I  0  oi  1916.) 

\  Mtxn  i.i    ol  heavy  hydrocarbons  [e.g.,  methyl- 
and      ethylnaphthalenes]      boiling 
within  60  •■  another  i-  used  as  a  fuel  lor 

internal   combustion   engines,   the  mixture   being 
heated  I  at  a  t  emperature  of  100    <  ~ 

i.e..  140    to  160'  C.  belov  the  mean  boiling  p 
of  its  constituei  L  M. 


•    oil.     G.   E.    Beyl,    London.    Eng.  Pat. 
104,067,  \jm.  7.  L910.     -  Vppl.  No      L35  ol  L916. 

The  oil  gravitates  through  a  scries  ol   chaml 
internally    heated    by    electric    airs    to    different 
temperatures,  ing  i  onnected  lo  a  set 

lensing  plant  maintained  under  reduced  pres- 
sure.  In  tliis  way  the  oil  is  fraction  lly  distUled 
.  ontinuously.     II.  .1.  II. 

Hydrocarbons;       l/. '//.«/     oj    an 

distilling  .     II.  A.  Frasch,  \.  ■■.  Vork.     •    - 

Pat.   1,212,620,  Jan.    16,    1917.     I>ate  of  appl., 
Vpr.  16,  1915. 

Heavs   hydrocarbons  are  heated  lo  the  decom 
-it  ion  temperature  in  a  retort  wit  Inn  a  distilling 
paratus  containing  o   heating  medium   (a  melt*  i 
fusible   substance)   in    which   the   open    lower  end 
of  the  retort  is  immersed.     Beat  is  applied  to  tl  ■ 
distilling  apparatus  to  melt   the  heating  medium 
and    to    bring   it    to   a    sufficient    temperature   to 
decompose    the    hydrocarbons.     The    pressun 
the  vapour  within  the  retort  forces  the  vapori 
hydrocarbon     and     the    iion-voi.it  iii-cd     residue 
through    the    melted    healing    medium    into 
disf  il'iiiL  apparat  us,  where  they  are  distilled  undi  i 
reduced  pressure  and  condensed.     C.  A.M. 

Hydrocarbons;     Process    of   separating   I 

natural  or    other  gas.      Process   oj    compri  - 
purifying,    drying,    and    cooling    gases.     W.    0. 
Pelt,    Bradford,    Pa.,    Assignor    to    Petroleum 
Products    Co.     I'.s.    Pats.    (&)    1,213,795    and 
(B)   1,213,796,    Jan.   2'A.    HUT.     Hate-  of  appl.. 
i.]   Oct.  3,    1908  and   (b)  Sept.   26.    1908.     [B] 
Renewed  May  5,  1916. 
(a)  Gas  containing  condensable  hydrocarbons 
compressed   in   the  presence  of   a   heat-absorbing 
material     (glycerin)    and    then    cooled,    whcrel 
the  condensable  hydrocarbons  are  liquefied   and 
can   be   separated.     (B)    Gases    arc    purified     I" 

compression    in   the   presen >t    Tukey-red    oil, 

which   may   be   introduced    in  the  form   o1    a    i 
spray  or  mist .     The  Turkey -rei I  oil  may  he  redu 
to  a  temperature  considerably  below  thai   of  Mv 
gas.     Subsequently  it  is  recovered  and  used  again. 

\.  v. 

Purifying    [hydrocarbon]   oils;     Process  for  . 

\\ .   O.   Snelling,    Pittsburgh.    Pa.,    kssignoi    to 
,T.    T.     Milliken,    St.    Louis,     Mo.     U.S.     Pa 
1,215,732,  Feb.13,  1917.  Date  of  appl.,  Apr .8,1915 

Sri. Pin  R-COKTAIN1NG  low-boiling  h\  diocarhon  oil- 
are  fried  from  sulphur  l>\  heating  or  distillii  - 
them  in  the  presence  of  a  high-l<oiling  cracked  oil 
capable  of  absorbing  sulphur.     II.  .1.  II. 

i  ..,i>   washing   mechanism.     E.    <■.    Burks   and    N. 
Haves,    Birmingham,    Ala.,    r.s.v     Eng. 
104,121, Sept,  1 1.  1016.  (Appl.  No.l2,855o1 1918. 

--I  i   tJ.S.  Pat.  1,201,1  13of  1910  :  this  J.,  1910,1201 

Coke   ovens,     I..    WUputte,    New     Kochelle,   N  ^ 
i  .S.  \.      Eng.    Pat.     104,127,    Sepl.    20,    l»l«. 
(Appl.  No.   13,678  of  1916.) 

See  U.S.  Pat.  1,213,988  of  liH 7:  this.!..  1917, 

Gas-producer   plants.     E.    Dolensky.      \ssigne* 
Dellwik-Fleischer    Wassergas    ties.,    Frankfort, 
Oermanv.     Eng.    Pat.    100,84",    July    3,    l»K 
i  \|  pi.    No.    9358    of    1916.)      1'nder    Int.    Cow 
.lulv  5,  1915. 

Ger.  Pal    294,333  ;    prei  eding. 

Blast-furnaci      gasts ;      Apparat  a  pii  •■ 

.     M.   E.   Feilmann,   D.   Baglov,  and   A.  II. 

Smith.    London.      L.s.    Pat,    1,216,677,    Feb.  BO 
1917.     Date  of  appl.,  ttaj   I.  I!"H. 

-    i    Eng.  Pat.  10,341  ol  1013  ;    this  J.,  1013, 
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DistiUati f  stole.      Eng.  Pat.  104,065.     Se,    Mi:. 

Distilling    coal.     Eng.     Pat.     104,066.     Sec     Mb. 

Retorts  used  in  the  manufacture  of  hydrogen.     Eng. 
1'at.    lol.l  L5.     See  VII. 

Recovering  cyanogen   and  sulphur  cotnpounds   from 
fluids.     1  .S.    Pat.    1,213,429.     See    VII. 

Preventing    disintegration    of    refractor]/    materials. 
Eng.    Pat.   103,953.     >• ,    VIII. 

Process  of  obtaining  a  hard,  fully-burnt,  high-g 
coke  as  by-product  in  the  manufacture  oj 
black.     Ger.   Pat.  294,701.     See   XIII. 

mifaclurc  oj    fusel  oil  or  similai    products 
petroleum.     U.S.     Pat.     1,214,919.     See  XX. 


IIb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING;    LIGHTING. 

Methyl  alcohol  and  acetone  as  by-products  of  the 
soda   pulp   industry.     White  and   Rue.     Sec   V. 

Patents. 

Distilling  coal.  G.  E.  Bevl,  London.  Eng.  Pat. 
104.006,  Apr.  7.  L916.    (Appl.  Xo.  5134  of  1916.) 

l'rT/vn:isED  coal  is- fed  by  an  extrusion  apparatus 
into  a  chamber  containing  an  electric  heater,  e.g.. 
an  electric  arc  or  resistance.  The  coal  in  rod  form 
traverses  the  floor  of  the  chamber  and  is  raoidly 
distilled,  tin-  products  passing  into  a  condensing 
system  maintained  undo:-  reduced  pressure.  By 
subdivision  of  the  heating  chamber,  compartments 
kept  at  different  temperatures  are  provided,  so  that 
distillation  and  condensation  may  be  carried  out 
fractionally. — H.  J.  1J. 

Distillation  of  shale.     G.   E.   Hevl,   London.      I 
Pat.  104,065,  Apr.7,  1916.  (Appl.No.5133o?  L916.) 

The  device  described  in  the  preceding  abstract 
may  be  applied  to  the  distillation  of  shale  and  I  he 
like.— 11.  J.  H. 

Kelp  and  the   like:    Distilling  apparatus  for . 

J.  C.   W.   Stanlev.   Santa   Cruz,   Cal.      U.S.   Cat. 

1,212,579,  Jan.lo",  1917.  Dateof  appI.,Mar.7,1916. 
Boxes  arc  arranged  at  each  end  of  a  furnace, 
and  connected  by  a  series  of  tubes  arranged 
in  a  common  horizontal  plane.  The  material  is 
carried  by  a  series  of  conveyors  hack  and  forth 
through  the  tubes,  following  a  sinuous  path,  and 
is  discharged  at  the  opposite  end  to  the  inlet. 
gases  passing  awav  through  vents  in  the  boxes. 

— J.  K.  C. 

ing    wood;       Apparatus    for .       A.     W. 

Quattlebaum  and  B.  8.  Mooney.  Stateshoro,  Ga. 

U.S.   Pat.    1.215,990,    Feb.    13.    1917.      Date    ol 

appl..  .Tune  3,  1913. 
1'ifE  wood  is  distilled  in  a  vertical  cylindrical 
retort,  which  is  charged  and  discharged  from 
\e.  and  is  supported  on  a  pier  inside  a  furnace 
"I  beehive  form.  The  products  of  distillation  pass 
out  of  the  retort  from  below  to  a  condensing 
system.— H.  J.  H. 

<  orbon  electrode  [for  ore  lamps]  and  method  o) 
manufacturing  same.  R.  D.  Pike,  San  Francisco. 
Cal.  U.S.  Pat.  1.215. 70o,  Feb.  13,  CUT.  Date 
Of  appl..  Mar.  13,  L916. 

Eng.  Pat.  102.645  of  1916  :   this  J.,  1917,  127. 

Liquid  composition     for  heating  and  refrigerating]. 
r.s.   Pat.  1,213,368.     St     I. 

Purifying  crwl(  acetate  of  lime.   U.S.  Pat.  1,213,724. 
See  VII. 


cess  of  obtaining  a  hard,  fully  burnt,  hi 
grade  coke  as  by-product  in  the  manufacture 
lampblack.     Ger.   Pat.  294,701.     Set    XIII. 


m.— TAR  AND  TAR  PRODUCTS. 

dehydrating  and  debt  nzolising  plant.      \. 
Mottram.       Manchester    District     Inst,    of    Ga- 
Eng.,  Max.  o,  1917.    Gas  J.,  L917,  137.  464—467. 

The  author  describes  8  Wilton  tar-dehydratine 
plant  having  a  capacity  of  100  galls,  per  hi . 
Tar  from  an  overhead  storage  tank  is  pumped 
through  an  economiser  in  which  it  is  heated  bj 
the  outgoing  hot  tar.  It  then  enter-,  a  coil  still 
at  the  bottom,  being  heated  during  its  passau- 
upwards  by  a  Wilton  coke-breeze  furnace.  Leav- 
ing the  still  through  a  pipe  fitted  with  gauge, 
thermometer,  and  safety-valve,  it  enters  a  vapour- 
box  near  the  middle.  From  the  vapour-box 
the  tar  Hows  down  into  the  economiser.  whilst  I 
vapours  rise  and  are  condensed,  the  condensed 
liquid  passing  into  a  separator  from  which  liquor 
is  conducted  to  the  liquor  well  and  light  oils  to  a 
storage  tank.  The  temperature  of  the  still  may 
be  controlled  by  means  of  the  furnace  or  by  tl 
speed  of  the  pump.  When  making  tar  for  the 
No.  1  specification  of  the  Road  Board,  a  tem- 
perature of  160 '  to  ISO  C.  is  aimed  at  and  for 
No.  2  specification,  220c  to  240°  C.  When  the 
plant  is  used  for  debenzolising  creosote  oil,  the 
latter  follows  the-  same  course  as  the  tar  but 
at  a  lower  temperature  (110  to  115°  C).  The 
working  cosl  is  about  6d.  per  ton  of  tar;  the  total 
cc  -i  of  the  plant,  including  storage  tanks  and 
rels,  is  about  £600  to  £800.  In  working  up 
benzolised  creosote,  a  good  supply  of  water  is 
necessary  in  the  condenser,  and  the  addition  of  a 
fractionating  column  after  the  vapour-DOX  ha- 
given  improved  results. — J.  F.  c. 

.      W.N.Drew.     Mici 


Benzol ;  Rectification  of  — 

land  Inst.  Min..  Civil,  ami    Mech.  Eng.,    Mar.  8 
1917.     Gas  .T.,  1917,  137,  514. 

The   modern  practice  in  rectifying  benzol  is  I 
distil  unwashed  crude  benzol,   separating  it  into 
unwashed  fractions  of  benzol,  toluol,  and  solvent 
naphtha,  the  residue  being  run  into  a  pan  where  the 
naphthalene  solidifies  out  on  cooling.      The  parti  > 
rectified    fractions    are    separately    agitated   witi, 
acid  and  with  caustic  soda.     90  %  benzol  has  beer 
superseded  by  standard   benzol,  giving  95%  di.- 
tillate  below  90°  C.  :   00  n„   benzol  contains  about 
84%    of    benzene,    15 %    of    toluene,    and    1%    of 
xylene,  whilst  standard  benzol  contains  about  96° 
benzene  and  4%  toluene.     The  final  products  are 
usually  standard  benzol,  90  %  toluol,  and  solvent 
naphtha,    and    in    working    up    benzol    product - 
"  topping   up  "    is   frequently    adopted.     In   this 
case   after   expulsion   of  the   benzol  fraction,   th 
-till  is  allowed  to  cool  and  a  further  supply  of 
crude    benzol    added.     The    process    is    repeated 
until  the  still  is  nearly  full  of  residue,  the  still  the 
being  run  for  toluol  and  naphtha  fractions.     Not 
more  thau   5°,,   toluol  is  permissible  in    solvent 
naphtha.     The     pressure     of     steam     should     b< 
constant,  preferably  not  less  than  75  lb. — J.  E.  C. 

2-Acetylamino-3.i-dimethoxybenzoic     acid     and 

aceiylaminoveratrole  ;    NUration   of .     C.    S. 

(iibson,  J.  L.  Simonsen,  and  M.  *'■.  Rau.    then 
Soc.  Trans.,  1917.  Ill,  09-  85. 
2-  \c'ktylamino-:>.I-ihmi:tiicixvhi:n7,c)U'  acid  give- 
on    nitration    the    6-nitro    compound,    which    o 
hydrolysis  loses  carbon  dioxide  and  yields  5-nitrq- 
3-aminoveratrole.     3-Acetylaminoveratrole  on  «i- 
nation  gives  the  5-nitro  derivative,  which   i 
turn     readily     converted     into     5-mtro-3-amini 
veratrole.     The  latter  compound  on  diazotisatioi 


:i82 


Cl.  iv.— colocring  matters  and  dyes. 


[April  16,  1917. 


and  treatment  with  cuprous  cyanide  yields  the 
nitrile  of  5-nitro-2.3-dimethoxybenzoic  arid  which 
readily  vields  the  corresponding  acid  (m.pt.  IT  I 
IT.".  C.),  on  hydrolysis.  6-Nitro-2.3-dimethoxy- 
benzoic  acid,  prepared  bj  two  different  methods, 
was  f<  und  to  mell  at  183  186°  I  ■  rr.).  1  nder 
a  slight  variation  of  conditions  2-acetylammo- 
dimethoxj  benzoic  acid  gives  in  addition  to  the 
6-hitro  compound  a  quantity  of  l.5-dinitro- 
3-acetg  laminoverat  role,  which  is  also  formed  when 
3-acetylaminoveratrole  or  its  6-nitro  derivative  is 
nitrated  with  fuming  nitric  acid.     W  •  H.  P. 

Apparatus   for  determination   of  benzol  and   toluol 
in  coal  gas.     Copp.     Set    1 1  \- 


I'ati  s  i  - 


U  :  [Electrolytic]  oxidation  of 


1  Prepar- 


.  i  >' M.>  .    i ..  n  1 1 1  "i  </■ "  j  .•.'.■" «./  .     -  - 1 — 

ation  ni  salicylic  acid.]  U.  Pomilio,  Fran- 
cavilla,  Italy.  Eng.  Pat.  103,709,  Apr.  IS, 
1916.     (Appl.  No.  5687  of  L8 

l\  the  oxidation  of  cresols  tor  the  production  of 
the  corresponding  hydroxy-acids  or  their  salts, 
an  electric  current  of  5  8  amps,  per  sq.  dcm.  is 
passed  through  a  fused  mixture  of  the  cresol  and 
an  alkali  at  Jon  to  J7u  ('..  usiiu:  electrodes  of 
nickel,  nickel-steel,  iron,  etc.  For  example,  in  t lie 
production  of  salicylic  acid,  a  mixture  of  :s — 5 
parts  of  caustic  sola  and  I  part  ol  water  at 
110  L20  '  .  istreated  with  1  part  of  85%  95% 
o-cresol,  added  in  small  quantities  at  a  time  ;  the 
mixture  is  then  heated  to  -J 'J'  250  •'■•  and  a 
current  of  5  8  amp-,  per  sq.  dcm.  at  the  anode 
passed  through. — B.  V.  S. 

from  sul- 


Benzenesulpkonic  acid;  Separating 
phuric  drill  iimi  converting  the  bensenesulphonie 
acid   into  a  salt.     L.    Si.    Dennis,    Ithaca,   N'.Y. 
S.    Pat.    1,212,612,   Jan.    16,    1917.     Date  of 
appl..  Dec.  is.  1915. 

Tin:  mixture  of  acids  is  treated  with  a  solvent, 
such  as  benzene,  which  dissolves  only  t  be  benzene- 
sulphonic  acid,  and  ihis  solution  is  then  treated 
uith  a  suitable  substance  to  form  a  salt  not 
soluble  in  the  solvent.  — B.  V.  S. 

Ihiihuii/Iiiiiiini  :    Process    of    manufacturing . 

B. J. Fliirscheim, Nevi  Y/ork.  [J.S.Pat.  1,212,928, 
Jan.  16,  1017.     Date  of  appl..  June  24,  1916. 

\\ii.ini:  is  heated  with  ferric  chloride,  finely 
divided  copper,  and  iodine.     W.  If.  C. 

Phenol  inul  other  substances;    Production   of   — -. 

Ipparatue  foi  hemical  reactions.     J.  W. 

worth,  Bast  Orange,  N.J.  ;  A.  M.  Aylsworth, 

and  The  Savings   Investments  and  Trusts  I  o., 

Exors.    U.S.  Pats,  (a)  1,213,1  12  and  (b)  1,213,1  13, 

.ran.  23,  1917.     Date  of  appl.,  Jan.  24,  L916. 

(a)  Phenol  i-  obtained  bj  heating  a  mixture  of 
,1,1,,,  and    caustic  alkali  solution,  under 

pressure  higher  than  that  of  the  vapour  tension  of 
ill,-  mixture,  at  about  300  O.  Chloride  and 
phenoxide  are  produced,  and  phenol  is  liberated 
from  the  latter  bj  the  action  of  acid.  Where 
caustic  soda  is  used  the  proportions  are  about 
1  nioi.  ol  chlorobenzene,  2  to  3  mols.  of  caustic 
.  -,,„i  a'. out  20  mols  of  water,  (b)  \n 
apparatus  suitable  for  the  above  and  similar 
reactions,  arranged  for  continuous  operation,  the 
reacting  liquids  being  mixed  in  one  coil  and  then 
pumped  through  a  heated  reaction  coil.     B.  \ .  s. 

.' .-    Manufactun  of 


.     n.  Tyre  i.  8toi  k- 
tori-on-Tei         I  Pat.  104,220,  Feb.  29,  1916. 

\n  1.  No.  3024  of  1916.) 

s.  Pat.  l,210,726of  1917  ;  this  J.,  l'.'17,  208. 


Toluene  :    Process  for  the  prodttction  of  -    — .  \V. 

B.  sifton.    I ion.     I  .s.   Pat.    1,216,174,  Feb. 

13,  1917.     Date  ol  appl.,  July  20,  1915. 

Eng.   Pat.  ssv:  of  1915;    this  J.,  1910,  248. 

Distilling     oil      Eng.      Pat.     104,067.     See  II  \. 

Method   of  manufacturing  coke   from   pitch.  U.S. 
Pat.   1,213,763.     8e<    Ha. 


IV_—  COLOURING  MATTERS  AND  DYES. 

Patents. 

o-[Hydr)pxy-azo  dyestuffs  ;    Manufacture  of  copper 

compounds  of  substantive  in  substance  and 

on  the  fibre.  O.  Inn-ay.  London.  From  Soc. 
Chem.   Ind.  in    Basle,  Switzerland.     Eng.   l'at. 

U.ii:'.!'  of    l'.H.I  :    date  of  appl..   .May  31,    1916. 

Substantive  o-hydroxyazo  dyestuffs  (e.g.,  t  h<  •-■ 
described  in  Eng.  I'ats.  12,250  of  1915,  101.(501 
and  102,881  ;  this  J.,  1916,  1008,  1104,  and  1017. 
210)  are  converted  into  complex  copper  compounds 
or  prepared  in  presence  of  copper  -alts  to  obtain 
the  copper  compounds  direct,  in  substance  or  on 
the  fibre.  The  fastness  to  washing,  and  especially 
to  alkali  and  to  arid,  is  better  than  that  of  tie- 
parent,  dyestuffs,  and  the  fastness  to  light  is  in 
certain  cases  as  good  as  is  obtainable  with  the  best 
vat  dyestuffs.     K.  \V.  A. 

[.4.30.]  dyes  and  process  of  dyeing.     J.  Flachslaender 

and  1'.  (t.  List.  I,.\  erkus.-n.  Germany,  Assignors 

to    Synthetic     Patents    Co.,    New    York.      I'.-v 

Pat.  1,215,359,  Feb.   13,   1917.     Date  of  appl.. 

July  29,  1916. 

DlAZO-COMi'ol'NDs,      r.ij.,       dia/.otised      p-nitro-o- 

toluidine,  are  coupled,   in  solution  or  on  the  fibre, 

with  a  hydro-a-naphthalide,  e.g.,  the  tetrahydro- 

a-naphthalide      of      2.3-hydroxynaphthoic      acid. 

— F.  W.  A. 

[  Inihracene]  vol  dyes  ;    (ireen and  process  of 

making  them.  M.  Kardos,  Charlottenluii:. 
Assignor  to  Badische  Anilin  und  Soda  l-'abr.. 
Ludwigshafen,  Germany.  U.S.  Pat.  1. "J  1 0.134. 
Feb.  13,  1917.     Date  of"  appl..  June  :?0,  1913. 

See  Fr.  Pat.  458,040  of  1913  ;   this  J.,  1913,  1101. 

O. 


[Anthracene]  val  dye  :  Vellourish-broum  — 
Bally  and  if.  Wolff,  Mannheim,  Assignors  t* 
Badische  Anilin  und  Soda  l-'ain-..  Ludwigshafen, 
Germany.  U.S.  Pat.  1,216,921,  Feb.  20,  1017. 
Date  of  appl..  Jan.  23,  1916. 

Sick  Fifth  Addition,  of  Apr.  2,   1910.  to  Fr.  Pat. 
365,920  of   1906  :    this  J.,   1910,   1197. 

o-[Hydr]oxyazo    dyestuffs;     Copper   cmnpoundt 

ana  a  process  \g  sum,,     B.  Wuth, 

B.  Mayer,  <'.  Jagerspacher,  and  E.  Vnderwert, 
Assignors  to  Soc.  ('hem.  Ind.  in  Hash-.  Switzer- 
land. U.S.  Pat.  1,216,700,  Feb.  20,  1917.  I>ate 
of  appl..  Aug.  3,  1915. 

Eng.   Pat.    161  1   of   1915  ;    this  J.,    101(5,  301. 

o-[Hydr}oxyazo    dyestuffs;     Copper    compounds    of 

mill  a  process  of  making  same,     V.  Jagers- 
pacher and   I!.   Wuth.    Assignors  to  Soc.  Chem, 
Ind.  in  Basle,  Switzerland.     U.S.  Pat.  l,21< 
Feb.  20.  L'lT.     Date  of  appl.,  Oct.  7,  1915. 

She  Eng.  Pat.  12,249  of  1915;   this  J.,  1010,  922. 

0-[Hydr]oxyazo    dyestuffs;      Metal    compounds    of 

ana  <<  process  of  making  sum,.     C.  .1 

pacher,  Assignor  to  Sor.  (hem.  Ind.  in  Haale, 
Switzerland.  I  .8.  Pat.  1,216,813,  Feb  -'"- 
HUT.     Date  of  appl.,  Dec.  31,  1915. 

Eng.  Pat.  16,910  of  1915;     this  J.,  1017.  78. 
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Patents. 

TAgnified   vegetable   materials  :     Treatment   of 

for  preserving  or  restoring  their  colour.  C.  P. 
Cross,  London.  Eng.  Pat.  104,032,  Peb.  23, 
1916.     (Appl.  No.   2724  of   1910.) 

Lignified  materials,  such  as  paper  pulp,  textiles. 
or  straw  plait,  are  treated  with  a  solution  con- 
taining 0-2 — 0-5%  of  hydroxylamine  or  hydroxyl- 
amine  acetate  in  order  to  restore  their  colour 
or  to  make  them  capable  of  resisting  discoloration 
under  the  influence  of  a'mospheric  exposure. 

—J.  F.  B. 


Monoazo  dyes.  0.  Mensching,  Birkenhead,  As- 
signor to  W.  K.  Mounsey,  Liverpool.  LT.S.  Pat. 
1.217.012,  Feb.  20,  1917.  Date  of  appl..  Jan. 
29,  1916. 

See  Eng.  Pat.  10,710  of  1915  ;    this  J..  1910,  301. 


V.— FIBRES  ;       TEXTILES  ;     CELLULOSE  ; 
PAPER. 


Methyl  alcohol  and  acetone  as  by-products  of  the 
soda  pulp  industry.  A.  II.  White  and  J.  D.  Hue. 
Tech.  Assoc,  of  Pulp  and  Paper  Ind.,  New  York. 
Feb.  7,  1917.  Met.  and  Chem.  Eng..  1917,  16, 
1S2— 186. 

1\-  laboratory  tests  with  the  concentrated  black 
liquor  from  the  digestion  of  wood  by  the  soda 
process,  favourable  results  were  obtained  on 
destructive  distillation  by  feeding  the  liquor 
gradually  into  an  inclined,  preheated  tubular 
retort.  The  liquor  entered  the  retort  through  a 
side  arm  at  the  middle,  and  the  gases  were  led 
off  at  the  upper  end.  while  the  carbon  accumulated 
at  the  lower  end  The  best  results  were  produced 
at  550° — 600  V.  (2S8  —310-  C.)  with  liquors 
from  the  digestion  of  beech  and  bass  woods  con- 
cent rat  d  to  -IK!  B.  (sp.  gr.  1-37).  The  average 
yields  were  3-81  °(1  of  methyl  alcohol  and  0-56% 
of  acetone  by  vol.  on  the  aqueous  distillate,  which 
was  65-5^0  of  the  black  liquor  treated  ;  the  rate  of 
t'ceding  was  such  that  the  gases  remained  in  the 
retort  for  15 — 30  sees.  AJn  experimental  plant 
on  a  larger  scale,  consisting  of  24  retoris  con- 
structed of  steel  well-casing,  12  ft.  long  and  9-6  in. 
in  diam..  with  a  fall  of  3  ft.  from  end  to  end,  was 
operated  continuously  for  3  weeks  without  serious 
trouble,  but  owing  to  leaks  the  yields  were  only 
about  75%  of  those  obtained  in  the  laboratory. 
The  capacity  of  the  plant  was  about  1  gall,  of 
i  hick  black  liquor  per  hour;  the  success  was 
limited  by  the  fact  that  the  feeding  of  the  liquor 
and  the  removal  of  the  black  ash  had  to  be  con- 
I lulled  by  hand.  The  black  liquor  used  had  the 
composition  :  water,  31-7  ;  organic  matter,  400  ; 
ash,  28-3%.  The  firing  of  the  retorts  was  effected 
by  gas,  but  it  could  be  efficiently  carried  out  by 
the  combustion  of  the  black  ash  produced,  or  better 
of  the  "carbon''  obtained  from  the  black  ash  after 
leaching.  The  methyl  alcohol  and  acetone  were 
practically  free  from  tar  and  could  bo  readily 
purified.  The  quantity  of  tar  obtained  amounted 
to  about  11-2%  by  vol.  on  the  black  liquor,  and 
it  contained  about  50  %  of  phenolic  constituents. 
The  loss  of  soda  which  takes  place  in  rotary  incin- 
erators  is  eliminated  by  this  process,  and  the  carbon 
recovered  from  the  ash  is  sufficient  to  provide  fuel 
,  for  the  whole  by-product  plant.  The  net  saving 
by  the  treatment  is  estimated  at  $1-86  (7s.  9d.) 
per  cord  of  wood. — J.  F.  B. 


Drying  and  conditioning  materials  [yarn];  Process 
and  apparatus  for  —   -.      W.  \Y.  Sibson  and  T. 
AIlsop,   Assignors  to   The   Philadelphia    Divine 
Machinery    Co.,    Philadelphia,    Pa.     U.S.    Pat 
1,213,549,  Jan.  23,   1917.     Date  of  appl.,  July 
28,1913.     Renewed  June  20,  1910. 
Yars  is  loosely  suspended  and  subjected  to  heated 
air  at  a  relatively  high  temperature,  then  to  air 
at  a  lower  temperature,  and  finally  to  moist  air. 
These  operations   are  carried   out  in  a  chamber 
which  is  divided  into  compartments  so  that  the 
material  may  be  passed  from  the  drying  to  the 
conditioning   compartment   without    coming   into 
contact  with  cold  air. — W.  F.  S. 


Size;   Manufacture   of and   its 

paper  ana   paper   pulp.     (i.    II. 


application   to 
Gemmell   aud 


S.  Milne,  Edinburgh.  "  Eng.  Pat.  101,012,  Feb! 
12,  1916.     (Appl.  No.  2108  of  1916.) 

Rosin  is  dissolved  in  a  solution  of  borax  or 
ammonia  or  a  combination  of  both,  with  or  without 
the  addition  of  soda.  In  engine  sizing,  the  diluted 
size  is  preferably  decomposed  with  aluminium 
sulphate  before  adding  to  the  pulp  ;  the  size  may 
also  be  applied  to  the  surface  of  the  paper,  which 
is  subsequently  dried  at  a  temperature  sufficient 
to  fuse  and  dry  the  size. — J.  P.  15. 

Cellulose    derivatives;     Manufacture     of .     J. 

Koetschet,  Lyon,  and  M.  Theumann,  St.  Pons, 
Prance,  Assignors  to  Soc  Chini.  Usines  du 
Rhdne  (anc.  Gilliard.  P.  Monnet,  et  Cartier) 
Paris.  U.S.  Pat.  1,210.462,  Feb.  20,  1917. 
Date  of  appl.,  June  19,  1915. 

See  Eng.  Pat.  7773  of  1915  ;  this  J.,   1916,  302. 

Film  and  process  of  producing  same.     Manufacture 
of  artificial  textile  material.  L.  Lilienfeld.  Vienna 
U.S.    Pats.    1.217,027    and    1.217,028,    Feb.   20 
1917.     Date  of  appl.,  Oct.  20,   1913. 

See  Pr.  Pat.  459,972  of  1913  ;  this  J.,  1913,  1153. 

Process  for  bleaching  textile  fabrics  or  like  material 
Eng.  Pat.    104.048.     See  VI. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Patents. 

Bleaching  textile  fabrics  or  III.;    material  ;   Process 

for  .     A.    Poulson,      Widnes.      Eng.     Pat. 

104,048.  Mar.  15.  1010.  (Appl.  No.  3812  of  1916.) 
Raw  cotton,  wool,  flax,  textile  fabrics,  paper,  or 
like  material  ia  bleached  by  steeping  in  a  boiling- 
solution  of  about  equal  parts  of  sodium  carbonate 
crystals  ami  sodium  bicarbonate  and  subsequently 
adding  a  solution  of  sodium  hypochlorite. — F.  \Y.A  . 

Chrome  colours  :  Dyeing  with  artificial .    T.  L. 

Whitehead,    London.     From    Chemical    Work-. 

formerly  Sandoz,  Basle.  Switzerland.     Eng.  Pat. 

104,083,  Apr. 27,  1916.  (Appl.  No.  6065  of  1916.) 
\  CHROMIUM  alkali  oxalate  is  added  to  the  dye- 
I  ath  instead  of  chromic  acid  compounds  to  avoid 
oxidation  of  the  dyestuff  in  dyeing  wool  in  one 
bath  with  chrome  colours  such  as  Indochromine. 
Gallocyanine,  or  an  o-hydroxyazo  dyestuff.  The 
chromium  alkali  oxalate  dissociates  slowly  but 
completely  at  the  boil,  and  the  chrome  lake  of  the 
dyestuff  is  developed  on  the  fibre  without-  pre- 
mature formation  in  the  dye-bath,  as  occurs  if  an 
organic  salt  of  chromium  is  used  (Eng.  Pat.  11.077 
of  1894  ;  this  J.,  1894,  884)  ;  the  handle,,!'  the  fibre 
is  not  impaired,  as  is  the  case  alter  treatment  with 
chromium  fluoride. — P.  \V.  A. 
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Mutti-cdtour  printing;   Production  oj  luffs 

from  nitro8(imitu  colours  in  .     A.G.  Bloxam, 

jLondan.  From  Chem.  I'aLr.  Griesheim-Elek- 
tron,  Frankfort,  Germany.  Eng.  Pat.  104.108, 
July  12,  1916.     I  ^ppl.  No.  9817  ol   1916.) 

In  multi-colour  printing  in  which  steaming  is 
necessary,  azo  dyestuffs  are  produced  from  mix- 
tures of  nitrosaminea  and  naphthola  or  their 
derivatives  (except  2-naphthol-l-carboxylic  acid 
and  2-naphthol  l-sulphonic  acid),  to  which  has 
licen  added  a  normal  chromate,  which  forms  lakes 
to  steaming.      I'.\    t  his  prot  ess  ible 

to  print  simultaneouslj  with  tannin  dyestuffs  and 
chrome  dj  esl  mi's,  or  sulphurised  .l>  est  uffs  and  \  at 
dyestuffs  with  nitrosanune  colours,  \n.-r  steam- 
ing, the  colour  is  developed  in  a  boiling  bath 
containing  acetic  acid  and  sodium  sulphate,  or  in 
a  Lath  containing  acetic  acid  and  a  bi<  hromate,  to 
which  an  antimony  -all  i-  added  in  the  case  of 
tannin  dyestuffs.      P.  W.    \. 

Iron    mordant*;    Furing  mi    textih    fibres.     P. 

Schmid,  Basle,  Switzerland.  U.S.  Pat.  1.210,847, 
Feb.  20,  lt'17.     hair  of  appl.,  May  23,  1910. 

Eng.  Pat.  I(il'.::mi  of  1916  ;  this  J.,  1917,  80. 

Manufacture  "I  copper  compounds  oj  subsUtnlivi 
o-[hydr]oxy-azo  dyestuffs  in  substanct  and  on  the 
fibre.     Eng.  Pat.  12,932.     See  l\  . 

i;.. J    dues    mill    process    >■/    dyeing.     U.S.     Pat. 
1,215,359.     Sec  IV. 

Process  for  making  cleaning  compounds.      I  .S.  Pat. 
1,212,442.     See   VII. 


VII.    ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Kelp  for  He    recovery  oj  /"■tush  .-  The  carbonisation 
o}  .     .1.   \V.   Turrentine.      Met.   and   Chem. 

Eng^  1!"I7.  16.  196     199. 

In  the  United  States  the  giant  kelps  of  the  Pacific 
coast  offer  the  best  promise  for  the  establishment 
of  a  domestic  potash  industry.  Considerable 
progress  has  been  made  as  regards  the  cheap 
harvesting  oi  the  W  ■  -I  |  > .  Drying  in  the  open  air, 
.  \  en  in  the  drj  climate  of  S.  California,  is  scan  elj 
feasible  on  a  sufficiently  large  scale,  though  it 
might  be  assisted  L\  some  suitable  mechanical 
device  tor  turning  over  the  material  on  the  floors. 
Of  the  artificial  drying  processes,  the  use  ol  the 
direct-heated  rotary  kiln  appears  the  most  pro- 
mining-,  preferably  when  operated  <"i  the  counter- 
current  principle,  with  the  drying  effect  I  in 
stages.  Dry  kelp  is  a  powder,  weighing  about 
">o  1L.  per  cub.  ft.,  and  containing  about  159  ,  ol 
K  1 1.  .unl  is  comparable  with  the  low-grade  potash 
salts  formerly  imported.  The  question  of  freights 
to  distant  markets  demands  the  elimination  of  the 
organic  matter,  e.g.,  by  incineration,  and  if  tliis 
method  be  adopted  it  must  be  carried  out  at  a 
temperature  below  the  fusing  point  of  the  | 
-  ill-  (750    C).     Burning  in  the  air  does  not  fulfll 

i  on,  iii  inns,  and  all  tin  circumstances  point 
:•>  the  method  of  destructive  distillation  with  the 
production  of  gas  and  possibly  the  recovcrj  of 
other  useful  by-products.  It  is  considered  thai 
an  adaptation  of  the  continuous  vertical  >. 
producers,  in  which  the  heal   units  are  carefully 

red,  would  afford  a  suitable  apparatus  tor 
the  distillation  of  kelp.  The  tempcratu 
working  would  be  lower  than  that  required  for 
coal,  and  the  expansion  "I  the  charge  would  not 
have  to  be  provided  for.  Kelp  charcoal  i-  porous 
and  easily  leached  and  thi  m  in  freight 

on  the  potash  salts  would  fullj  cover  the  expenses 
of  treatment .     J.  F.  B. 


monium  tnolybdale  solutions;  I'rlloic  dep 
found  in  '  .  \.  It.  Penfold.  Ausl 
Pharm.  Notes  and  News,  1917,  13.  17. 

The    yellow    crystals   sometimes   deposited    fn 

solutions  of  ammonium  molybdate  on  k<>eping,havi 

I n  shown  i"  be  hvdrated  mol>\  hdi 

formula,  HsMo04,H  O.     B.  N. 

( >  riil,  S"  ...     probli  //is  of  ilu 

Sosman.     .1.  Wash.   *.cad.  Sci.,  1917,  7    55     72. 
S      also  this  .1..  1916,  :.:tt;.  730 

In  .  onsideriini  thepha.se  rule  diagram  of  I  li 
iron-oxygen,  it    i-  pointed  out  that   tin    -..lulu! 
nl    oxygen    in    solid    iron,    although    certainly    i 

large,  litis  not    I n  accurately  determined.     'I 

assumption  that  FeO  i-  the  lowest  oxide   in  cqni- 
librium  with  ihetallie  iron  is  based  onun  sat  iafactoi  \ 
data:     and    the    methods    commonly    _i     □    i 
the  preparation   of  this  oxide  do   not     ,i  Id   p 
FeO    but    mixtures    which    sometime     have    an 
average  composition  approximating  to  it.   Anal< 
with  iridium  oxide  (IH>)  suggests  that.  o\ 
particular   range  oi    temperature.   Fen   ma      ha 
a  higher   dissociation    pressure   than    I.    i'„    IL 
permitting  the  occurrence  of  the  reactio   .  IFeO 
I      ||.      Fe,    which    would    explain    man',     exp 
mental  results  ami  possibly  account  for  tiie  know  it 
occurrence  of  metallic  iron  in  basic  rock-,  such  as 
diabase    ami    gabbro.     Magnetite.    KcjU,,    melt- 
sharply,   at    1580     < '..   to  a    mobile  liquid   which 
crystallises  in  octahedrn  on  cooling;    the  dissoi 
tion  pressure  "1  thi-  oxide  i-  extremely  low,  bei 
less  than  ')-( 1 1    mm.   of  merrurv  at    1'Jimi-  and  1 
than  0-005   mm.   at    1100"   ('.    'The  oxide3,  Fe  • 
and   Fe.Oj,    recentlj    invest  the   autj 

at.  1  10U'   ami   1200    C,  s.-i-in  to  fonn  a  lontinuot 
series  of  sobd  solutions,  Lot  the  melting  temp 
tuns  (solidus  and  tiquidus  curves)  have  yet  to  )■• 
determined.     The    dissociation    pressure    rises 
rapidly  with  increase  of  temperature  that   at 
melting    temperature    of    the    solid    solution    : 
pressure   of    oxygen    i>    probably    several    atmos- 
pheres for  compositions  which  depart   much  from 
FcjO,.     The  melting  point  of  Fe.O    can  be  del 
mined    only    under   sufficient    oxygen   pressure   ti 
prevent   iis  dissociation,  and  it    Ls   impossible   i 
predict  whether  the  melting  point   will  be  higbei 
or  lower  than   that    of   magnetite.     This  type  of 
-nliil  solution  presents  the  special  feature  of  oni 
of    the    constituent     oxides    being    produced    h\ 
direct  dissociation   of  oxygen  from  the  other,  and 
raises  question-  relative  to  internal  .structure,  tie 
transition     of    one   class    of   crystal   into  aunt 
(haematite    being    hexagonal    and    magnetite   iso- 
metric),  and    the   factors   determining    the  equi- 
librium pressure  of  the  oxygen  dissociated   foi 
given     composition     ot     the     solid     solution. 
regards    magnetic   properties    and   polymorphic 
the     siniilaiiu      of     the     temperature-magnetism 
curves  for  the  magnetic  inversions  o  :inin 

magnetite,  haematite,  and  vari  us  fen-it i     -ugt;' 
a  common  fundamental  La-is  for  all.      I;    is  quit 
possible,    ami    appears    to    be    the    eas,     with    tie 
oxides  of  iron,  that    the  rapid,   ivv«-i>ilde  type 
poll  morphic    in\  ersion    hit  berto 
iiotim_'  merelj  a  molecular  rearrangement  involvi 

li    changes    in    crystalline   form    or  symmetry, 
ami  therefore  less  fundamental  than  lie    slow  a 
-oi|.  i  iue  sil  ile     t  \  )ie.     i-     in     i  e  dity    ' 

fundamental     inversion      occurring     within      tie 

mic    niieleus    and    thus    neccssarih     pi   -In- 
a    corresponding    change    in    the    spacing    of    I 
atom-.      The     facts     suggest      that      the     t 

propcrl  ies    anil    t  he    in\  eis 

compounds   are   bound    1 1 j »   with   the  spa  ing  and 

ingemcnt    of    the    iron    atom-,    almost    without 
regard   to  tin    other  atoms  present.     The   bearil 
of    the    aLo\  e    and    ot  hci    -  onsidcral  ioi 

al  questions  relating  to  t  he  oxides  . 
ah      di     .  sed.     \v  ,  E.  I-'.  P. 
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Manufacture  of  potash   [and  cement]  from   ! 
See   XVI. 

Patents. 

(Sulphuric    acid;     Apparatus   for    manufacture   of 

.     H.   E.   Macadam,  Woodford   Greer,  and 

H.  Walker.  London.  Eng.  Pat.  L03.877,  Feb. 
17,  1916.  ( Appl.  No.  2107  of  1916.) 
One  or  niore  towers  or  structures  lined  and  packed 
with  acid-resisting  material  arc  interposed  be- 
tween  the  Glover  tower  and  the  first,  of  the  series 
of  lead  chambers,  and  a  solution  of  sodium  nitrate 
ig  sprayed  into  the  gases  as  they  pass  through  the 
tower  or  towers.  At  the  bottom  of  the  tower, 
means  are  provided  for  drawing-off  the  deni- 
t rated  solution.  A  convenient  size  for  the  towers 
is  9  to  12  ft.  high  by  1  ft.  diameter.— J.  B.  C.  K. 

Sulphuric  acid  and  other  liquids  ;    Apparatus  for 

concent  fat  iw i .  A.  G.  Duron,  Paris.  Eng.  Pat. 

104,031.  Feb.  2  t.  1916.  (Appl.  No.  2789  of  1916.) 
Hot  gases  are  passed  through  horizontal  flues 
situated  immediately  above  a  series  of  parallel 
channels  containing  the  arid  to  be  concentrated, 
and  thence  over  the  surface  of  the  acid  itself  in  the 
reverse  direction.  The  gases  lose  heat  as  they 
traverse  the  Hues,  but  they  keep  their  temperature 
as  they  pass  ever  the  arid  owing  to  contact  with 
the  heated  under-surface  of  the  flue.  The  re- 
heating of  tlie  gases  producing  the  evaporation  is 
greatest  at  the  point  of  exit,  where  the  reduction 
of  temperature  would  otherwise  be  greatest.  The 
width  an.!  surface  of  the  channels,  the  distance 
between  the  arid  surface  and  the  lower  part  of  the 
Hue,  and  the.  flow  of  acid,  are  varied  according 
to  the  extent  of  evaporation  required,  the  arrange- 
ment being  such  that  there  is  the  largest  surface 
of  evaporation,  together  with  the  minimum  speed 
at  flow  and  the  greatest  volume  of  hot  gases,  at 
the  point  where  the  acid  is  weakest.  By  using 
four  channels,  arid  of  65 — 67%  concentration  ran 
be  gradually  brought  up  to  98-3%. — E.  II.  T. 

Lead   monoxide  :     Manufacture    of    .     Patent 

Corporation.  Ltd..  Assignees  of  W.  P.  Thompson, 
Liverpool.  Eng.  Pat.  100,069,  Feb.  5,  1916. 
(Appl.  No.  1738  of  1916.)  Under  Int.  Conv.. 
Feb.  6,  1915. 

Metallic  lead  is  heated  above  its  melting  point, 
and  is  stored  in  a  raised  tank,  from  which  it 
descends  to  an  aspirator  under  considerable  pres- 
sure. It  flows  into  the  aspirator  through  a  row 
<>f  small  openings,  in  the  form  of  a  fine  even 
spray,  and  meets  many  hundreds  of  times  its  own 
volume  of  highly  heated  air  introduced  though 
slits  parallel  and  at  right  angles  respectively  to  the 
row  of  openings.  Tlie  resulting  dust  and  hot  air 
are  kept  in  contact  with  each  other  at  a  high 
temperature  until  the  whole  of  the  bad  is  oxidised. 
The  chamber  which  receives  the  oxidised  lead  dust 
for  cooling  purposes,  is  surrounded  by  an  air 
chamber,  through  which  the  air  supply  for  the 
process  is  aspirated,  and  the  heat  of  the  effluent 
gases  from  the  lead  melting  furnace  is  similarly 
utilised  to  beat  the  pipe  or  conduit  which  conveys 
the  molten  lead  to  the  aspirator  or  atomiser. 
[Lead  monoxide  prepared  in  this  way  is  specially 
suitable  for  the  manufacture  of  white  lead  by  the 
Iry  process.-    J.  B.  C.  K. 

\'drc  cake  :  Utilisation  of  — — .  I.  P.  Llewellyn, 
"Stockport,  and  P.  Spence  and  Sons,  Ltd.,  Man- 
hester.  Eng.  Pat.  103,689,  Feb.  1,  1916. 
(Appl.  No.  1691  of  1910.) 

Nitri:  cake  is  heated  with  a  suitable  reducing 
igent,  as  for  instance.  25%  of  iron  sulphide  in  the 
orm  of  ground  pyrites,  in  a  closed  iron  vessel 
iiovided  with  a  mechanical  agitator.  Sulphur 
lioxide  is  evolved,  together  with  some  sulphur, 
ihich  is  readily  condensed,  anil  a  residue  of  norma 


sodium  sulphate  and  iron  oxide  remains.  If 
finely  divided  iron  be  substitul  ed  for  iron  sulphide, 
no  free  sulphur  is  liberated,  but  a  steady  evolution 
of  sulphur  dioxide  occurs. — J.  B.  C.  K. 

Chromates :     Manuiaclure    of .     G.    N.    Vis, 

Paris.      Eng.  Pat.'  103,696,  Feb.  9,  1916.     (Appl. 

No.  Pcjii  ,,!'  1916.) 

Ax  ore  containing  chromium  in  the  form  of  oxide 
is  heated  in  a  metal  vessel  with  sodium  hydroxide 
(with  or  without  addition  of  sodium  carbonate: 
to  a  temperature  of  600°  to  son  ('..  the  higher 
temperature  being  required  when  sodium  carbonate 
is  employed  in  the  mixture.  The  corresponding 
compounds  of  potassium  may  also  be  employed. 
Lime  may  be  added  to  the  mixture,  and  also 
chlorides  to  serve  as  a  flux.  Oxygen  or  air  is  blown 
1  hroughthe  molten  mass.  Examples  :  A  mixture  of 
300  grins,  of  chromite  and  300  gnus,  of  sodium 
hydroxide,  heated  to  dull  cherry  redness  and 
treated  with  air  for  1  hrs.,  gives  a  90",,  yield  of 
sodium  chromate  ;  and  a  mixture  of  200  grms.  of 
chromite.  and  280  grms.  of  sodium  hydroxide  gives 
a  yield  of  97*%.— J.  II.  ('.  K. 


Formates  :    Manufacture  of 


S.  II.  Katz  and 


F.  K. Ovitz, Pittsburgh,  Pa.     G.S.Pat.  1,212,359, 

Jan.  0,  1917,     Date  of  appl.,  May  10.  1916. 

Formates  are  produced  by  the  interaction  of  a 
caustic  alkali  solution,  carbon  monoxide,  and  a 
volatile  alkali  such  as  ammonia.  A  descending, 
finely  divide  1  stream  of  the  alkali  solution  meet, 
an  ascending  stream  of  mixed  ammonia  and  carbon 
monoxide  in  a  closed  vessel  under  a  pressure  of 
10 — 20  atmospheres  and  at  a  temperature  of 
150°— 200°  C— B.  V.  S. 

Cleaning  compounds;     Process  for  making  . 

A.  W.  Bishop,  St.  Louis,  Mo.  l.S.  Pat. 
1,212,442,  Jan.  10.  1917.  Date  of  appl.,  Aug. 
9,   1910. 

A  cleaning  solution  is  obtained  by  treating  a 
solution  of  sodium  sulphide  (20  parts)  and  sodium 
hydroxide  (3  parts)  in  water  (120  parts)  with 
manganese  dioxide  (24  parts),  and  agitating  until 
the  sulphurous  smell  disappears  ;  sodium  chlorate 
(3$  parts)  and  sifted  coal  ashes  (3  parts)  are  then 
added,  the  liquid  allowed  to  settle  for  a  predeter- 
mined time  until  free  chlorine  is  liberated,  the  clear 
liquor  decanted  off,  and  mixed  with  nitrobenzene 
(4  parts).— B.  V.  S. 

Alkaline-earth     atrial     compounds;      Process     for 

producing .     F.  W.  lluber  and  R.  W.  Poin- 

dexler.  jun.,  Los  Angeles,  t'al.  I'.S.  Pat. 
1.2 13. 375. .Ian. 2.;.  19 1 7.  Dateof appl., July 6,1914. 

Ax  alkaline-ear! b  sulphate,  e.g.,  strontium  sul- 
phate, is  subjected  to  the  action  of  a  reducing 
flame  at  a  temperature  of  1200D  to  1300°  G.  and 
the  sulphide  produced  by  this  treatment  is  then 
exposed  while  still  hot  to  the  fiction  of  super- 
heated steam.  The  process  may  bo  made  con- 
tinuous and  carried  out  in  a  revolving  type  of 
furnace.  The  hydrogen  sulphide  evolved  in  the 
second  stage  of  the  process  is  employed  in  the 
tirst  stage  to  assist  in  maintaining  a  reducing 
atmosphere. — J.  B.  O.  K. 

Cyanogen    anil    sulphur-compounds    from    fluids; 

Recovering .     F.  W.  Sperr,   jun.,  Oakmont, 

Pa.    U.S.  Pat.  1.213,429,  Jan.  23,  1917.    Dateof 

appl..  Oct.  30,   1915. 

A  SOLUTION  of  cyanide  and  sulphide,  or  a  gas 
containing  hydrocyanic  acid,  is  treated  with  a 
solution  of  a  zincate  so  as  to  foim  insoluble  zinc 
sulphide  and  a  soluble  cyanide.  'I  lie  precipitated 
sulphide  is  separated  and  cyanide  extracted  fn  in 
t  be  solution.—  H.  V.  S. 
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Cyanogen    compounds;      [Etectrolytii  m    of 

If.    Po  nd    H.   I'l  ilipp, 

Perth  Amboy,  N.J.,  Assignors  to  The   Roessler 
and     Basalacher     Chemical     Co.,     New      STork. 
U.S.    Pat.    I.l'I  I.770.    Feb.    6,    1917.     Dal 
appl.,  June  21,  1010  ;   renewed  Jur    21,  1916. 

A  mkt w.i.ic  compound,  containing  a  metal  capable 
ol  [arming  cyanogen  compounds,  is  electrolysed 
and  alloyed  with  another  metal.  The  first  metal 
is  vaporised  by  blowing  an  inert  gas,  such  as 
nitrogen,  through  the  molten  alloy,  and  the 
vaporised  metal  is  treated  with  nitn  and 

i  arbonaceous  mil  ter.     li.  X. 


Acetate   of   linu  :     Purifying 


o. 


Zinkeisen,  Assignor  to  Pore  Chemical  Works. 
In-..  New  Jerk.  U.S.  Pat.  1,213,724,  Jan.  23, 
i!H7.     Date  of  appl.,  Jan.  24,  1911. 

Organic  impurities  are  precipitated  From  a 
solution  of  crude  calcium  acetate  bj  boiling  with 
Lime,  an  iron  sail,  and  a  bleaching  agent.     B.  V.  S. 

Alumina  and  potassium   sulpJuitt  ;     ■  <n   of 

from  alunife.    E.  Blough  and  T.  Mcintosh, 

\  ignore  to  Aluminium  Co.  of  America,  Pitts- 
burgh, Pa.  U.S.  Pat.  1,21  1,991,  Feb.  6,  L917. 
Date  of  appl.,  Feb.  I.  L916. 

Auxin:  is  mixed  with  common  salt  and  heated 
until  the  latter  is  decomposed.  The  sulphates  of 
sodium  and  potassium  i  codui  ed  by  the  reaction 
are  dissolved   out    by   water,   and   the  potassium 

sulphate    is    separated    fi i    the    solution.     The 

residue  from  the  lixiviation  is  then  heated  with 
the  solution  of  sodium  sulphate  that  remains. 
The  sodium  sulphate  is  1 1ms  decomposed  and 
sodium  aluminatc  is  obtained.  Sulphur  di<  \id" 
is  evolved  diving  the  lasi  stage  ol  the  process 
and  may  be  collected  and  utilised. — .1.  B.C.  K. 

Aluminium  hydride  [h:  for  pro- 
ducing   .       c.     \.     Doremus,    New     York, 

Assignor  to  J.  S.  Boyt,  Darien.  Conn.  U.S.  I'at. 
L,216,351,Feb.l3,1917.  Dateof  appl.,F<  b.27.1914. 

\  SOLUTION  of  aluminium  fluoride  is  purified  from 
iron  by  oxidation  and  then  treated  with  calcium 
hydroxide,  whereby  aluminium  hydroxide  and  a 
fluoride  are  prei  ipitated.  The  Former  is  con- 
verted into  sodium  aluminate  by  the  addition  of 
caustic  soda,  and  the  soiui  ion  is  separated  and 
decomposed  to  re-precipitate  the  aluminium 
hydroxide.     E.  li.  T. 

'Hydrogen  :    'Retorts  used  in  the  manufacture  of . 

R.  and  .1.  Dempster,  Ltd.,  and  i:.  Demp  ter, 
Manchester.  Eng.  Pat.  104,115,  Aug.  12,  1914$. 
(Appl.  No.   11,413  of   1916.) 

Tiik  disintegration  of  the  iron  ore  caused  bj  the 
manner  of  charging  it  into  the  retorts  (where  it  is 
subjected  alternately  to  the  action  of  reducing 
-  and  steam]  is  obviated  i>\  providing  the 
retort  with  a  perforated  platform  or  plate,  which 
is  mounted  on  a  vertical  shaft  and  can  be  raised 
and  lowered  from  top  to  bottom  of  the  retort  tor 
charging  and  discharging.  The  movement  is 
guided  By  projections  or  buttresses  on  the  internal 
walls  of  the  retort,  and  the  platform  can  be 
revolved  as  well  as  moved  vertically.     B.  II.  T. 

Hydrogen   [from  activated  aluminium  and  wati 
Prep  -     •    I.,  Elkan  Erben  G.ni.b.H., 

Charlottenburg.  tor.  Pat.  294,910,  Jan.  27,  L916. 

\i  nvATION     of    the    aluminium     is    partially    or 
wholly  effected  under  the  influence  of  heat,  which 
brings  about  a  considerable  increase  in  the  \  i.l.i 
of  hydrogen  obtained  when  the  product  is  hi 
quently  treated  with  water.     F.Sodn. 


Lsad  sulphate  ;  Process  of  \  re\  aring .  Inter- 
national Color  and  Chemical  Co.,  and  A.  9. 
Ramage,  Detroit,  Mich.,  r.s.A.  Eng.  1'.,'. 
100,301,  Mar.  2,  1916.  i  Vppl.  No.  3176  ol  1916.) 
Under  Int.  Conv.,  Apr.  10,  1915. 

I  .S.  Pat.  1,168,418  of  1910;   this  J.,  1916,  309. 

Ammonia  :    Absorbing  - 

C.  Bosch,   Assignor  to  Badi  che  Anilin  und  S 
Fabrik,    Ludwigshafen,    Germany.       U.S.    Pat. 
1,216,059,  Feb.13,  1917.  Dat.  ofappl.,Jul>  7,1913. 

Si  i    Eng.  Pats.  25,260  ol   1(112  and  9654  of  1913; 

this  J.,  L913,  1155. 

Aluminium  hydroxide  :    Mo  of- .     1!. 

Schwerin,    Assignor    to    Rlektro-Osmose    A.-G, 

(Graf     Schwerin     Ges.).     Frankfort,     Germany. 

i  .8.    Pat.    1,216,371,    Feb.   20,    1917.     Date  of 

appl.,   May   L3,    L915. 
See  Eng.   Pats.  6727  and  7212  of   1915;    this  J., 
1915,  904,   1054. 

Sodium    bisulphili  :     Proteus    (or   the   product 

.     T.   \V.  S.   Hut. hin~.   1..   Ilargreaves,  and 

\.    C.    Dunningham,    Middlewich.       U.S.    Pat, 
l,216,452,Feb.20,1917.Dateofappl.,Aug.l0,1916, 

Si      In   .  Pat.  10,556  of  191."  :   this  J.,  191(1,  1015. 

Removing  sulphur  dicx'di  i>    m  metulluraic.il  t,m 
etc.     U.S.  I'at.  1,212,199.     See  X. 

Apparatus  for  the  [electrolytic]  production  i 

and  hydrogen  gases.    U.S.  Pat.  1,212,229.  See  XI. 

Preparation  of  a  fertiliser  containing  ammonium 
magnesium  sulphate  and  ammonium  chloride 
G   -.   Pat.  294,857.     Se<    XVI. 


VIII.— GLASS;  CERAMICS. 

Ci'laxs    furnace*;     Development    of 


-      0)1      the 

Continent.     T.  Teisen.     Soc.  Glass  Teh.,  Mar. 

15,   CM  7. 

Wood  and  prat  are  used  for  heating  furnai 
Scandinavia  in  some  works,  whilst      natui 
i-  used  in  the  l  nited  States  to  some  extent.     'II- 
chief  fuel  in  use  for  furnaces,  however,  is  either 
coal  or  '_'as.     When  coal  isburned  direct,  a  large 
excess  of  heat  is  necessary   lo  complete  the  com^ 
bustion,  and  if  this  excess  I"-  cut  down  the  waste 
gases  contain  a   large  proportion  of  carbon  mOD 
oxide.     In   the   complete   combustion   of   1    kilo- 
gram of  coal  to  carbon  dioxide,  mhui  calorics  arc 
set  free  whilst  onlj   L'.'iiiu  ralories  are  freed  if  the 
coal  only   is  burned    to   carbon  monoxide.     Thui 
the  presence  of  carbon  monoxide  in  the  wast  i 
represents  a  considerable  loss  of  heat.     The  use 
of  producer  gas  allows  much  better    combustion 
to  be  obtained,  so  thai    a  large  excess  of  air  la 

urn ssary.       A     higher     temperature     result-. 

therefore,    particularly    if   the   gas   and    also  the 
incoming  air  arc  delivered  hot    to  the  combustion 
chamber.     This  preheating  ol  air  and  pas  can  bi 
accomplished  either  by  regeneration  or  by  recupera- 
tion.    In  the  latest    pattern  of  the  Siemens  re- 
generative Furnace  there  are  four  chambers  lined 
w  it  h  lire  bricks,  two  of  w  hi<  h  are  being  beat  ed  b 
the  waste  gases  whilst  the  other  two  are  warming 
up  the  incoming  air  and  :,i-.     H>    reversing  the 
direction   of  Hon    of  air  aud   gas,   the  chamber* 
which  were  being  heated  now   supply  heat  to  tin 
air  and   u'as.   whilst    the  others  are   in  their  torn 
heated    by    the    waste    gases.      This    method    oj 
regeneration  is  very  useful  for  large  furnaces  but 
i~  expensive  and  takes  up    i  insiderable  flooi 
In  the   Hermanssen   Bystera   of   recuperation  tie- 
air  and  l'.-is  always  pa-s  in  the  same  direct  ion  and 
are    sufficiently     preheated     b;      passing    througl 
flues    which    are    surrounded    h>    the    hot 
gases.      In    1906      7  the  lirst    Hermanssen  fu 

or   glass   melting    was    burning   wood   and 
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melted  a  batch  of  4  cwt.  in  10  hours.  So  perfect 
is  the  combustion  in  the  Hermanssen  furnace 
that,  at  the  Costa  'Works,  crystal  glass  is  made 
in  open  pots.  Furnaces  of  this  type  will  melt 
glass  dining  the  night  for  next  day,  and  so  the 
capacity  of  a  furnace  should  not  lie  judged  by 
the  number  of  pots,  but  by  the  amount  of  glass 
it  will  melt.  From  this  point  of  view  the  con- 
tinuous recuperative  furnace  is  more  efficient 
than  the  regenerative  furnace. 

(ilass  ;    Effect  of  small  amounts  of  impurities,   iii 
particular  chlorides  and  sulphates,   in   producing 

turbidity  or  opacity  in  .     W.  E.  S.  Turner 

and  .1.   D.  Cauwood.     Soc.   Glass.    Tech.,   .Mar. 
15.   1 !» IT. 

Lead   glass   made  with   "Russian   potash,    though 
found  at  first  to  be  quite  clear,  gradually  became 
milky  a?  it  stood  at   a  lower  temperature  in  the 
pot,   or  if  after  the  glass  had   been  worked  the 
articles    in    course    of   formation   were   re-heated. 
Analysis   indicated   that   the   three   impurities   in 
Russian   potash   to   any   extent   were   phosphate, 
chloride,  and  sulphate.     Of  these  three  phosphate 
was  not  active  in  producing  milkiness,  at  bast  up 
to  1%   of  the  batch  mixture,    but    chloride    and 
sulphate  caused  opacity.     Of  the  two,  sulphate, 
to   the    extent    of    }%    of   the    batch,    produced 
opacity,   when  melting  at   1300:   was  carried  out 
until  the  glass  was  clear,  followed  by  several  hours' 
heating    at    950° — 1000  .      Under    the  same   con- 
ditions, to  give  opacity,  chloride  must   be  present 
to  an  extent  exceeding  i°„  of  the  batch.      It  is   | 
possible  to  prevent  or  retard   the  appearance  of 
milkiness  by  the  addition  of  borax.     The  most 
effective    agent,    however,    is    high    temperature,   j 
by  which  chloride  is  volatilised  or  sulphate  decom- 
posed.    The   results   emphasize   the   need    of   the 
introduction   of   more   efficient   furnaces,    capable   I 
of   reaching    a    high    temperature.     Especially    is   I 
this  so  when  dealing  with  the  new  types  cf  glass-   ! 
ware  that  now  have  to  be  produced  in  this  count  i  y . 
In  the  discussion  that  followed,  it  was  pointed  out 
that  whilst  borax  removed  the  milkiness,  on  the  j 
glass    being    reheated    it    again    appeared.     Thus 
the  best    means  of   removing  this  defect   was  to    \ 
employ  a  high  temperature. 

Silica    bricks    and    some     nor    uses    for    them.      W. 
(bay.    Met.andChem.Eng.,  1917, 16,209 — 216. 

Silica  bricks  are  manufactured  from  a  sandstone 
or  quartzite  of  sedimentary  origin.  In  the  United 
states  suitable  deposits  are  restricted  to  certain 
parts  of  Pennsylvania.  Wisci  nsin,  and  Alabama. 
The  ganister  rock  when  crushed  should  appear 
splintery,  sharp,  heterogeneous  in  form  and  size, 
and  slightly  translucent.  A  suitable  quartzite 
would  contain  approximately  97-5%  of  SiO:,  I 
1 — 1-5%  of  Alj03,  and  0-75%  of  other  impurities  ;  j 
il  should  melt  at  cone  35 — 36,  expand,  and  swell 
without  perceptible  cracking.  The  total  fluxes 
should  not  exceed  3%.  Two  kinds  of  silica  brick  j 
are  manufactured  :  ganister  or  lime-bond  brick,  I 
rich  in  silica,  in  which  the  bonding  agent  is  lime, 
ami  quartzite  brick  manufactured  from  about  one 
part  of  finely  ground  clay  to  two  of  crushed 
quartz,  and  containing  21—26%  of  ALO,.  In 
the  manufacture  of  lime-bond  brick,  the  crushed 
rock  is  ground  in  mills  with  about  2%  of  good 
lime;  the  bricks  are  moulded,  dried  for  10 — 20 
hours,  and  very  carefully  fired.  The  lirst  stage 
nf  kilning,  to  drive  oft*  the  moisture  occupies  three 
days  with  plenty  of  air.  in  the  course  of  which 
the  temperature  rises  to  300c  P.  (150  ('.)  :  the 
intermediate  stage  last*  for  four  .lays  with  gradu- 
ally increasing  temperature  and  "less  draught: 
the  burning  proper,  with  the  formation  of  the 
clinker  owing  to  the  combination  of  the  lime  with 
the  silica,  lasts  for  three  or  fourdays.  t  lie  tempera- 
tare  being  forced  up  to  2800       :  000    P.  (1510° — 


16503  C).  In  cooling,  draughts  of  cold  air  must 
he  avoided,  and  the  operation  extended  over  seven 
day*.  The  composition  of  silica  brick  will  be 
approximately  as  follows: — SiO  ..  96-0  ',,  ;  Al>O0, 
0-90;  Fe,03'.  0-70;  CaO.  1-75;  MgO,  014; 
alkalis.  0-39.  It.  is  an  acid  brick,  used  in  metal- 
lurgical furnaces  operating  with  acid  slags  to 
form  a  stable  lining;  it  is  very  soluble  in  strong 
alkali  solutions,  easily  attacked  by  metal  oxides 
and  flue  dust.  It  is  an  ideal  material  for  a  high 
and  constant  temperature  where  the  chemical 
action  of  the  slag  is  not  detrimental,  but  it 
possesses  the  drawback  of  "  sprawling  "  or  dis- 
integrating if  subjected  to  Masts  of  cold  air  Or 
irregular  cooling  when  hoi  :  it  is  also  essential 
to  approach  the  working  temperature  slowly  and 
evenly  until  the  brick  has  become  properly  an- 
nealed. Compared  with  other  refractories,  silica 
brick  possesses  the  important  advantage  of  sup- 
porting pressures  of  75  lb.  per  sq.  in.  well  above 
2800°  F.  (1540 J  C.)  without  deformation;  the 
softening  and  melting  points  are  almost  identical 
at  about  34003  F.  (1870°  C).  The  bricks  expand 
considerably  in  kilning  owing  partly  to  the  con- 
version of  the  silica  into  tridymite,  but  show  a 
relatively  small  expansion  after  the  first  burning. 
Silica  brick  is  coming  largely  into  use  for  the 
construction  of  the  checkerwork  of  open-hearth 
furnaces,  with  the  most  satisfactory  results.  For 
boiler  furnaces  it  is  not  so  well  adapted  unless 
protection  from  draughts  of  cold  air  can  be  en- 
sured. For  the  crowns  of  beehive  coke  ovens  the 
advantage  in  structural  properties  imparted  by 
the  expansion  properties  of  silica  brick  has  estab- 
lished its  supremacy  under  exceptionally  adverse 
conditions  of  cooling.  l"or  the  lining  of  lime-kilns, 
both  vertical  and  rotary,  and  for  cupolas  in  steel 
casting,  the  use  of  silica  brick  has  resulted  in 
prolonging  the  normal  life  of  the  refractory 
structures  several  times  over.  Similarly  in  by- 
product coke  ovens  and  gas-retorts,  the  advantages 
derived  from  the  superior  properties  of  silica  brick 
have  enabled  the  industry  to  reach  a  stage  of 
development  not  otherwise  attainable,  the  expan- 
sion properties  of  the  silica  being  particularly 
valuable  in  sectional  retorts  and  long  coking 
chambers. — J.  F.  B. 

Patents. 
Glass  furnaces.     ('.   P.  Price.  Birmingham.     Eng. 

Cat!  104,136,  Oct.  17.   1910.      (Appl.  No.  14,726 

of  1916.) 
The  furnace  is  an  adaptation  of  that  described  in 
Eng.  Pat.  100.S49  of  1916  (this  .!..  1916,  930) 
and  consist-  of  a  combustion  chamber  containing 
the  glass  pet  s  or  crucibles,  mounted  above  a  semi- 
producer,  the  sides  of  the  latter  being  surrounded 
by  flues  which  heat  the  air  required  for  combustion. 
The  gas  and  air  are  mixed  and  enter  the  base  of 
the  combustion  chamber  through  an  annular 
flue  surrounding  the  top  of  the  producer.  Uni- 
formity in  tlie  distribution  of  the  hot  air  is  secured 
by  the  use  of  several  damper-controlled  air  iidets 
on  each  side  of  the  producer.  The  waste  gases 
are  taken  down  flues  which  partially  surround  the 
combustion  chamber  and  producer,  and  so  act  as 
heat  insulators,  beforethe\  proceed  to  the  chimney. 

-  A.  15.  S. 

Quart:  glass  ;    I'rocess  of  producing  articles  of . 

O.    C.    Trautmann,    Assignor    to    Sidio    Co.    of 

America,     Inc.,     New     York.      U.S.     Cats,     (a) 

1,215.432    and    (b)    1.215.433.    Feb.     13,    1917. 

Date  of  appl.,  Aug.  lu.  1916. 

(a)  The  quartz  is  packed  around  a  resistant  ei 

constricted  at  its  middle  and  heated  in  an  electric 

resistance  furnace  until  plastic-.      The  core  is  then 

broken  by  twisting  one  end   cf  it.   and   the  two 

parts,     together     with     the     surrounding     plastic 

quartz,  are  drawn  a]  art  until  the  latter  torms  a 
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tube,     (i!)  An  electric  pi    istance  furnace  is  snap 
so  as  to  form  a  mould,  a  resistance  core  is  pi  i 
ni  it  and   surrounded    by   quartz   which    i-    then 

bed     electrically    until    plastic.     Any  unfu 
quartz  i-  removed,  the  core  is  broken  as  in 

i  the  furnace  is  then  transfer 1  into  an  arc 

aace     wherebj  are     generated     which 

blow"  the  plastic  quartz  and  i  mse  it  to  take 
I  ape  of  the  mould.     A.  B.  S. 

1'Hi'  •  lay  :     I , 

if.    < >.    r.  rn.u .    Bui  )  i'iis,    '  fliio,     \  ssignor    to 
I  I         tfachinerj     « '•-..    <  hicago,    111. 
1,215,840,    Feb.    13,    1017.     I' 
■  14  I  ■    lu   .   i  I,   1013. 

A    MT7LTI-T1  Wl-.l.    dryer    i^    so    OT1 

of  it  is  highly  heated,  whilst  at  the  other  end 
i  "  luw  primary  curing  heat  "  is  applied  to  the 
goods  !•>  means  of  a  transverse  conduit  with  suit  - 

i  ings.      \  forced  draught  is  used  tlu-ou 
out,  the  tempi  i    i  n      md  pi       ure  of  the  air  being 
■  ontrolled  in  each  section  of  the  di'j  er.      \.  B.  S. 

Enamels  for  enamelling  iron.     B.   tvoepp  und  i  o., 

Oestrich,  Germany.     Eng.  Pat.  101,802,  Feb.  is. 

1916.       Vppl.  No.  1  1,421  of   1010.)     Undi  r  Int. 

ov.,  July  I.  1916. 

Natthm.    "borate    of    lime."    e.g.,     boroealcite, 

colemanite,  etc.,  ma\    be  u>.< I  for  the  production 

of  high-class  enameis  for  iron  it  it  has  previously 

en  melted   with  a  relatively  largo  quantity  o"f 

ron-glass,   lead-glass,  or  boron-lead-glass.    The 

glass   also    lessens    1 1 1*-    injurious    action    of    any 

chlorides  or  sulphates  present.     Two  satisfactory 

mixtures  are:  (a)   10  parts  of  sand,  S  of  felspar, 

25  of  ruby  glass,  1"  of  borat  ■  of  lime,   t  of 

■  la.  and  2  of  fluorspar  ;  i  hite 

mel)  35  parts  of  glass,  -•">  ol  felspar,  15  of  clay, 
12  of  i  orate  of  lime,  12  of  sodium  fluosUicate,  I 

:■.    and    '..'    of   saltpetre.     Calcium    compounds 
other  than  borate)  should  he  replaced  bj   corre- 
sponding compounds  of  other  metals.      \.  B.  S. 

llerials  :    Preventing  dis 

.     M.  Barrett,  and  The  Leeds  Fireclay   < 

LeecN.     Eng.     Pat.     103,953,    Aug.     18,    1916. 
(Appl.  No.  1 1,751  of  1916.) 
i  (locks  iiit  ended  for  use  in  coke-o 
ind    the   like,    immediately    they   are   made   and 
leather-like  consist  em  j .   arc   polished 
"ii  the  surfaces  to  !"■  treated,  bj  soft  leather,  eti 
They  are  then  dried,  and  submitted,  whilst   In  an 
incandescent  state,  to  the  hot  vapour  of  an  alkali 
chloride,  such  as  sodium  chloride,  for  about 
rains.     The  parts  not  requiring  protection  ma}   be 
ted  witli  a  wash  cf  barium  sulphate  it  desired 
unplaced  in  close  contact  with  each  other. — J.  E.  t '. 

n  u  hines    and    Ih      lih .     Eng.    Pat. 
102,407.     -       i. 


Manufaclurt    oj   potash   [and  cement]  from   felspar. 
j      XVI. 

P  vn 

I   tificial    -.' slabs  :     Ma  E. 

rmer-Schneider,     Geneva,    Switzerland.       Eng. 
Pat.  104,154,  Feb.  5,  1917.     (  \pi>l.  No.  1824  ol 
1917.)     Under  Int.  Conv.,   Feb.   16,   l9Io. 
Ger.  Pal  J  of  1910  ;  this  J.,  1917,  219. 

X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTROMETALLURGY 

i  'ommitU  e  on  light  alloys. 
The  Advisory  Committee  for  Aeronautics,  Ted- 
dington,  have  appointed  a  li^ht  alloys  sul>- 
committee  with  a  view  to  the  co-ordination  of  the 
work  which  is  now  being  done  in  connection  with 
the  use  of  light  alloys  In  the  construction  of  au 
craft  and  aircraft  engine  The  functions  of  this 
sub -committee  will  be  to  advise  Government 
departments  on  questions  relating  to  light  alloys, 
to  institute  research  for  the  development  ami 
improvement  of  such  alloys,  and  of  the  methods 
of  working,  and  to  assist  in  the  removal  of  diffi 
culties  which  maj  arise  in  practice-  in  their  pro- 
duction and  use.  'I  he-  sub-committee  will  be  in 
close  touch  with  the  experimental  work  on  light 
alloys,   and    hope   to    be   aide   to   l; i \  e   advice   and 

assistance  to  manufacturers  undertaking  the  pro- 
duction of  light  alloys,  and  to  founders  engaged 
in  the-  manufacture  of  engine  parts,  cylinders, 
pistons,  crank  cases,  etc.  They  trust  to  ha\e- 
thr  co-operation  of  Arms  who  have  undertaken 
such  work,  and  will  be  glad  to  receive  tions 

and  to  give  anj  help  that  maj  be  possible  in  answer 
to  inquiries.  The  members  of  the  i  !ommittee  arc  : 
Mr.  llcniN  Fowler,  Lieut. -Coram.  ('.  F.  Jenkin, 
B.N.V.R.,  Prof.  F.  C.  Lea,  Capt.  II.  P.  Philpot, 
Mr.  A.  W.  .1 . duis.  and  Dr.  \V.  Bosenhain,  together 
with  the  Chairman  of  the  Vdvisorj  Committee 
1 1  it    Aeronaut  i-  s,  ex  officio. 


IX.     BUILDING    MATERIALS. 

I'l,,.'  \ii<ii'  borit\ 

Engineering,    HUT.    103.    17  1. 

iven    ■  '    I     i      mad"   in   Australia 
■  .iv  the  i  redo  process  for  the  pr<  servation 

ol  Umber  from  mar and  land  boring  organisms 

Eng.   Pat.   784   of   1915  ;  this  .1.,   1915,    10 
bei    is  impregnated   with   a   hydi 
I   the  surface  is  then  charred   by  means  of  a 

flame.     It  1 1 onl  inuit  y  i  il 

i-harred  surface  is  hroken  in  subsequent  worl 

ii;  ston  d  bj  a  tint her  t reatment   bi  fore 

merging.     This  treatment    was    ;.  live 

•  i     gigantsa    and    other     borers 

irb  iur  works,  and.   on 

land,  a  of  w  hite  ant        rJ.  J.  1 1 . 

Silica  bricks  and  some  neu  them.     Gray. 

\  III. 


Basic  lining  :  Ut  inforct  <l 
II.  Godfroid.     Rev.  Met. 


for  Martin 
1916,  13.  359     360. 


Magkesite  or  dolomite  (100  parts)  is  well  mixed 
with  hot  tar  ! 15  parts)  and  steel  turnings  (•_'::  parts). 
The  mixture  is  applied  in  I  in.  layers  which  are- 
compressed  by  means  of  red-hot  tools;  era 
of  tin-  mixture  of  tar  and  refractory  material 
(2  '■'<  in. i  may  be  mad.  to  alternate  with  a  laye* 
ol  one  fifth  of  its  weight  of  steel  turnings.- — \\  .  ft.  8, 

rheated  —     .     s. 

Smolensky.     Bev.    Soc.    russe    Met.,     1910,    I.. 

31  37.  Bev.  Mdt.,  1916, 13,  Extraits,211  212. 
Tin  effect  of  overheating  -deei  is  the  more  pro- 
nounced  the  higher  tlxe  carbon  and  man 
content.  Beating  to  900  ('.  and  allowing  to  cool 
in  the  furnace  does  not  materially  improve  the 
structure  ol  overheated  steel.  By  keeping  the 
articles  at  a  temperature  of  1000  ('.,  cooling  them 
~lov  1\ .  and  subjecting  them  to  a  second  annealing 
I,  a  uniform  structure  and  greatly  improved 
mechanical  properties  are  obtained.     W.  B.  9. 

steels;    Temperature   of  the    reversible  A\. 
transformation    in  .     K.    Honda.     Sci.    Itc- 

ports,  Tdhoku  Imp.  Univ.,  1916,  5,  285     295. 
Twelve  carbon  steels,  containing  C  oil      I  50, 

S 5     0*34,     Mu    0-30     0-67,     P    n  01- 0051. 

s  ooi  1     n  ol  1.  Cm  o  05     0  13%,  and sni  i  ialh 

pun-  low-carbon  st-eel  containing  C  0-29,  Si  on;.. 
\ln  0-01,  P  001  I.  s  0-003%,  were  heated  and 
cooled  at  normal  and  extremelj  slow  rates,  and 
the  \l  transformation  investigated  magnetically. 
In  everj  .a,,-  the  magnetic  transformation  <>' 
atite  was  oh  erved,  the  critical  temperature 
about  210  C.j  the  author  proposes  fcfl 
designate  this  the  Ml  point.     It  is  concluded  that. 
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however  slowly  the  heating  and  cooling  processes 
are  conducted,  the  Al  transformation  cannot  take 
place  reversioly  except  in  carbon  steel  free  from 
impurities.  For  pure  carbon  steel  the  critical 
temperature  is  727°  C,  and  the  transformation  is 
reversible,  or  nearly  so.  when  the  rate  of  heating 
is  extremely  slow.  With  impure  carbon  steel, 
-whatever  the  rate  of  heating  and  cooling,  the  Arl 
point  is  much  lower  than  the  Acl  point,  the 
difference  depending  on  the  quantity  of  impurities, 
other  than  carbon,  in  the  metal.  The  Arl  point 
is  independent  of  the  maximum  temperature  pre- 
viously attained  by  heating. — W.  E.  F.  P. 

( 'arbon  in  iron  alloys  ;  Rapid  determination  of- 


S.  Zinberg.  Rev.  Noe.  russe  Met.,  1915,  I., 
710— 712.  Rev.  Met..  1916,  13,  Extraits.  193-194. 
Tire  powdered  alloy  is  heated  with  sodium  per- 
oxide in  a  test-tube,  the  bottom  of  which  is  covered 
with  a  thin  layer  of  magnesia,  until  the  mixture 
becomes  incandescent  and  fuses.  After  cooling, 
tin'  tube  is  dropped  into  100  c.c.  of  sulphuric  acid 
(sp.gr.  1-5),  with  or  without  3  c.c.  of  chromic  acid, 
and  the  assay  finished  according  to  Wiborg's 
method  (this  J..  1887,  748).  A  determination  may 
be  made  in  half  an  hour.  The  following  mixtures 
are  recommended  :  ferroehrome  0-2,  peroxide  1-2, 
anil  magnesia  0-2  grm.  ;  ferrotungsten  0-5,  per- 
oxide 1-2,  and  magnesia  01  grm.  ;  ferromolyb- 
denum  0-3,  and  peroxide  1-2  grm.  A  blank  test 
must  be  made  for  each  series  of  assays. — W.  R.  S. 


Tin     ores ;     Method    for     assaying 


.  G.  M. 
Henderson.  Fng.  and  Min.  J.,  1917,  103,  207. 
Instead  of  using  nickel  crucibles,  the  fusion  of 
tin  ores  with  sodium  peroxide  may  be  carried  out 
in  small  scorifiers  in  a  muffle,  with  satisfactory 
results.  The  scorifler  should  not  lie  left  in  the 
muffle  too  long  after  the  mass  is  liquefied,  or  an 
incrustation  will  be  formed  which  is  insoluble  in 
hydrochloric  acid. — W.  R.  S. 

Silica  bricks  and  some,  new  uses  for  them.     Gray. 
Sec  VIII. 

Patents. 

Steel    furnace;     Electrically    heated— .      Electric 

steel  furnace.  J.  L.  Dixon,  Detroit,  Mich.  U.S. 
Pats,  (a)  1,214,703  and  (b)  1,214,704,  Feb.  0, 
1917.  Date  of  appl.,  Oct.  14,  1910. 
(a)  The  furnace  is  supplied  with  current  from  a 
two-phase  transformer  having  two  primary  wind- 
ings, and  a  pair  of  secondary  windings  for  each 
primary,  the  secondary  windings  being  inter- 
connected so  as  to  produce  a  delta  connection 
expressed  by  a  rectangular  vector  diagram.  Four 
electrodes  are  arranged  over  a  crucible,  two  of 
which  are  connected  respectively  with  the  right 
and  left  terminals  of  the  left-hand  member  of  one 
(if  the  pairs  of  secondary  windings,  while  the  other 
two  electrodes  are  similarly  connected  with  the 
light-hand  winding  of  the  same  pair.  (B)  The 
crucible,  which  forms  no  part  of  the  circuit,  is 
provided  with  two  pairs  of  arcing  electrodes,  each 
pair  being  supplied  with  current  from  a  primary 
and  secondary  of  a  two-phase  transformer.  The 
neutral  points  of  the  two  secondaries  are  connected, 
and  independent  controlling  devices  of  the  ammeter 
t  \  pe  are  connected  in  the  respective  leads  to  the 
1  electrodes. — B.  X. 

Ferrous  metals  [steel] ;    Process  for  deo.ridising  and 

refining   .     E.    H.    Schwartz,    Chicago,    111. 

U.S.  Pat.  1,215,065,  Feb.  0,  1917.  Date  of 
appl.,  Jan.  0,  1910. 
A  deoxidised  and  refined  steel  of  relatively 
high  carbon  content  is  obtained  by  mixing  carbon- 
steel  scrap  with  spiegeleisen,  and  pig  iron  of  high 
sdicon  content,  adding  limestone,  and  melting 
the  charge  in  presence  of  carbonaceous  material. 

J.  N.  P. 


Iron  ores  ;   Process  of  treating .     E.  F.  Goltra. 

St.  Louis,  Mo.  U.S.  Pat.  1,210,109,  Feb.  13. 
1917.     Date  of  appl..  Apr.  20,  1  910. 

Iron*  ore  having  a  clayey  gangue  is  calcined  and 
tumbled  in  an  inclined,  rotary  cylinder  to  expel 
moisture,  etc.,  and  loosen  the  gangue.  The 
calcined  material  is  then  subjected  to  a  strong 
blast  by  which  the  lighter  particles  are  carried 
awav  ;  and  the  residual  concentrate  is  smelted 
as  usual. — W.  E.  F.  P. 

Precious  metal  alloy,  YV.  .T.  Mellersh-Jackson, 
London.  From  G.  11.  Whiteley,  jun.,  York,  Pa., 
U.S.A.  Eng.  Pat.  104.025,  "  Feb.  is,  1910. 
(Appl.  No.  2459  of  1910.) 

As  substitutes  for  platinum  and  the  platinum 
alloys  employed  hitherto  for  dental  purposes, 
claim  is  made  for  allovs  (of  the  general  compo- 
sition Pt  15—20,  Pd  30—35,  Au  45— 55  °„)  con- 
taining much  less  platinum  than  palladium  or 
gold  but  sufficient  for  the  melting  point  to  lie 
above  that   of  gold  or  porcelain  as  required. 

— W.  E.  F.  P. 

Aluminium    or    its    light    alloys  ;     Method    of  pro- 

tecting    from    corrosion    by    sea    water    and 

other  liquids.  R.  Seligman  and  P.  Williams, 
London.  Eng.  Pat.  104.128,  Sept.  28,  1910. 
(Appl.  No.  13,831  of  1910.) 

Strips  or  plates  of  an  aluminium  alloy  (e.g.,  Al-Zn), 
which  is  electropositive  to  the  metal  or  alloy  to 
be  protected,  are  placed  in  electrical  contact  with 
the  latter.— W.  E.  F.  P. 

Aluminium,  its  alloys,  and  other  Holder  metals; 
Apparatus  for   and   process    of  die-casting   pure 

.     F.  H.  Borst,  Artesian.  S.D.     U.S.  Pat. 

1 .2 1  .-),243,  Feb.  0,  1917.  Date  of  appl..  June  22. 
1910. 

A  bah  mounted  so  that  it  can  be  rotated,  and 
having  a  stop  at  each  end,  carries  on  opposite 
sides  a  slide  and  a  counterweight  adapted  to  move 
outwards  against  the  respective  stops.  Attached 
to  the  slide  is  a  die  with  a  crucible  adjacent  to 
its  inner  end.  By  the  rotation  of  the  bar,  molten 
metal  from  the  crucible  is  delivered  by  centrifugal 
force  into  the  die,  the  air  from  the  latter  being 
discharged  in  a  direction  opposite  to  that  of  the 
flow   of   metal. — W.  E.  F.  P. 

Sulphur    dioxide    from    metallurgical    smoke    and 

similar  gases  ;    Method  of  removing .     F.  A. 

Eustis,  Milton.  Mass.  U.S.  Pat.  1,212,139, 
Jan.  16,  1917.     Date  of  appl.,  May  14,  1915. 

The  gases  are  caused  to  pass  upwards  through  an 
absorption  tower  against  a  descending  stream  of 
water.  By  means  of  horizontal,  perforated  par- 
titions, the  tower  is  divided  into  superposed 
compartments,  of  which  the  lowest  is  empty,  the 
next  two  nearly  filled  with  Droken  coke,  and  the 
remainder  charged  with  crushed  dolomite.  The 
quantity  of  water  used  is  sufficient  for  physical 
solution  of  the  sulphur  dioxide. — W.  E.  F.  P". 

Sintering  apparatus.  F.  A.  Eustis.  Milton,  Mass. 
U.S.  Pat.  1,212.333.  Jan.  10,  1917.  Date  of 
appl.,    Aug.    18,    191.",. 

A  sintering  pan  has  a  hinged  (over  to  which  an 
air-deliveiy  pipe  is  attached;  and  the  latter  is 
connected  with  an  air-supply  pipe  by  means  of  a 
swivel  joint.  The  space  below  the  grate  of  tin- 
pan  commuiui  atcs  with  a  stack,  the  arrangement 
being  such  that,  when  the  pan  is  closed  by  Un- 
cover, air  under  pressure  is  caused  to  pass  down- 
wards through  the  charge  on  the  grate. 

— W.  E.  F.  P. 
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Xiek-t  I  ores  :     I ., hi „ii  ni  oj 
Hilton,    Mass.     U.S.    Pat. 
1017.     Date  oi  appl.,  Aug, 

i  IxrDlst  n  oicki  I  ore  i  oatainin 


— .  F.  \-  Eustis, 
1,212,334,  Jan.  16, 
14,  1915. 


iron  and  alumina, 
i-  mixed  with  a  small  proportion  of  pyrites,  and 
roasted  at  400  500  •'..  whereby  the  nickel 
and  alumina  are  converted  largely  into  soluble 
sulphates,  while  the  iron  is  nol  appreciably  afl 
1  -W.E.F.P. 

Puddling  furnace.  E.  L.  Ford,  Youngstown, 
Ohio.  I  .S.  Pat.  1,212.029,  Jan.  16,  1917. 
Date  -I  appl.,  Sept.  22,  1015. 
A  cup-shaped  puddling  Eurnace  mounted  so  thai 
it.  can  be  rotated  and  tipped  on  different  axes, 
has  it-  open  end  closed  by  a  cover  which  is  removed 
when  the  finished  puddle  ball  is  to  be  taken  "(it  oi 
the  furnace.  Gaseous  fuel  is  supplied  to  the 
interioi  of  the  furnace  through  a  pipe,  which  pro- 
jects into  a  hole  formed  in  Hie  centre  oi  the  cover, 
and  the  wa  te  -  ses  escape  through  the  annular 
space  betwei  d  the  pipe  and  theco\  er.  -W.  H.  C. 

Udort  apparatus  \  for  metals].  E.  Pink,  Milwaukee, 
Wis..  Assignor  to  II.  W.  Seaman,  Clinton.  Iowa. 
r.s.  Pats,  v  1,213,346,  an. I  (b)  1,213,347, 
.Ian.  23,  1!'!7.  hat.-  of  appl.,  May  9,  191 1.  and 
June  in.  1915. 
(A.)  A  Ni-MiiH!  of  long,  high,  and  narroM  retorts 
are  arranged   in  a   combustion   chamber  so   lhat 


flues  are  formed  between  them.  Each  retort  is 
provided  with  a  vertical  feed  pipe  at  tin-  too  into 
which  materia]  is  fed  through  a  horizontal  pipe 
by  a  i  p,  so  that  the  retort  is  sealed  from  the 

air.  an.l  metallic  vapour  issuing  from  the  retort 
is  condensed.  Vapour  from  the  retorl  passes 
through  a  reduction  chamber  at  one  end  and 
thence  by  a  pip.-  to  a  condenser  placed  in  a 
.  bambi  r  adja.  ent  to  the  combustion  chamber  and 
communicating  with  it.  so  that  the  condenser  is 
heat.-. I  by  combustion  products.  (B)  A  series  ol 
retorts,  '•'•  are  supported  on  a  partition,  10,  in  a 
combust  ion  chamber.  Land  a  zone  of  high  tempera- 
ture is  maintain..!  just  above  the  partition. 
Material  i<  fed  tr  ni  the  toppers,  21,  through 
preheating  tubes  20,  projecting  into  the  top  of 
each  i ••'•  to  leave  a  space  free  ot  material 

from  win.  ii  vapour  is  led  by  a  pipe,  Is.  to  a  eon- 
denser.  Th«  retorts  are  supported  on  members, 
...  ,,;  en  ■•'  I  bottom,  and  the  material  i-  retained 
by  supports,  15,  through  each  of  which  an  i  itator 
projects  in'"  breaking  up  crusts  of 

ial. — \V.  P.  1". 

Mangane»  ;      Method    ■■/    improving    the    aUo 

—    t'ith    brass    and  II. 

i  ■  lmii.li     an.l    O.    Weil.    Essen,    Germany, 

Assignors    '■•    Goldschmidt    Thermit    Co.,    New 

York.     U.S.  Pat.  1,21  1,539,  Feb.  6,  1917.     Date 

,,f  appl.,  Dec.  '.  I'M  :. 

Manganese    ■■:•    fen anganese    i-    first    alloyed 

with  phosphorus  an.l  copper,  an.l  then  added  to 

the  metal  bath  containing  tl ther  ingredients. 

—  .1  .  \  .  P. 


Castings;  Process  of  making  tig/4- —  -,  R.  II. 
Wolf,  Berlin,  N.H.'  U.S.  Pat.  1,214,030,  Feb.  6, 
1917.    Date  of  appL,  Mar.  I,  L91 1. 

'I'm:    casting    is    cleaned    by    treatment    with    a 
suitable  acid,   an.l    a   salt    is  thru   added  whi 
precipitates  an  insoluble  sulphate  or  other  com- 
pound in  tin'  pores  anil   interstices.     During 
treatment  the  metal  is  subjected  alternately  t 
vacuum  an.l  to  pressure.     .1.  N.  1'. 

Magnetic   or    inductive    separation    «>/    substan, 
S.  W.  Osgood,  Chicago.     U.S.   Pat.   1,214,817, 
Feb.  ii.    1917.      Date  of  appl.,  Sept.   18,   1911. 
Renewed  June  30,  Ifllfl. 

Tin;  mat.  rial  i>  fed  through  a  hopper  on  to  a 
less    belt    which   travels  horizontally  around  t 
supporting     wheels.      A     direct-current     electro- 
magnet is  suspended  above  the  centre  o!  the  b 
in  close  proximity  to  the  mat. -rial.     The  magnet 
consists  of  a  coil   wound   round   a  drum  whiclt 
placed  parallel  to  the  belt.     The  ends  of  the  drum 
arc   provided    with    extended    circular   flanges,   to 
the  lower  ends  of  which  are  fixed  flat  metal  plat   - 
ing  as  pole  pieces.      \  shield  of  non-magnetic 
metal  is  interposed  to  prevent   actual  contact 
particles  with  the  poles.     The  magnetic  field   i* 
applied   intermittently   by  means  of  »   revolving 
armature.     Any  magnetic  substance  in  th<  m 
under  treatment    is   thus   raised   from   the   main 
channel  and  deposited  in  an  adjao  nt  lay   i  on 
belt.— .!.  N.  P. 

Fin, an,  :    Electric for  fusing  mcMs.    Eleci 

zinc  distilling  furnace  and  condenser  for  producing 
blue  powder.  J.  Thomson.  New  York,  \ssignoi 
to  John  Thomson  Press  Co.,  Jersey  City,  N.J. 
C.s.  Pats,  (a)  I. l'H.sii  and  (»)  1,214,842, 
Feb.  6,  1917.    Pair  of  appl.,  Jan.  28,  1916. 

(a)  Tm:  sides  and  ends  of  the  furnace  are  lined 
with  refractory  material,  and   a  radiating  carbon 
resister  is  suspended   in  the  chamber  beneath  I 
melting  tank  open  at  the  top.    The  edges  of  tin 
melting    tank    rest    on    the    chamber    walls,    thuj 
rlosing  the  i  hamber,  and  lea\  ing  a  space  betwei  a 
the  tank  and  the  walls,  so  that  tin   tank  is  exposed, 
to    the    h.at    emitted    by   the   radiator   and    that 
reflected   by  the  walls.     The  furnace  i-  mi 
on  a  roi  k.r.  and  the  tank  is  pro\  ided  with  a 
for  pouring  the  metal,      (n)  The  furnace  in  I 
by  a  radiating  resist  er  suspended  above  th 
aii. I  the  fumes  pass  through  channels  formed   I 
two  septum  plates  above,  viz  ,  through  ports  a 
the  outside  of  the  lower  plate  and  a  central  pa 
in  the  upper  one,  thus  directing  the  fumes  against 
the  roof.     The  radiation  of  Ileal    from  the  latb 
may    be  controlled,   whereby   the  temp 
the  hot    fume    is    reduced    In-fore    (he    £ 

t  he    ondenser.  —1!.  N. 

Zinc-tearing   materials  :     Method   of  trrai> 
a, nl    apji'aratus   therefor.      ('.     \     II.   de   Sii 
X,w    York.       U.S.    Cats,    (a)    1.215,006  and   (8 
1.215,007,    Feb.  C,    1917.      Date  of  appl., 
l'.i  and   28,    1915. 
(A)   Molten    zinc-bearing    material    is 

lusly  into  a  retort   heated  to  about    1350    « 
part  of  the  resulting  zinc  vapour  being  eon 
to    liquid    metal    and    the    remainder    caused    '■ 
expand    rapidly   at    a    relatively    low   tempi 
to  form  "  blue  powder."     (u)  The  app 
mm-  .,f  a  cylindrical  retort,  mounted  in  a  l 
an  I    sloping    downwards    towards    the 
which  is  pio\  ided  with  an  external  charging  funn.  I 
The    outlet    of    the    retort    communicates   with 
short,  horizontal  condeii.-er  (lor  the  liquid 
and    the    latter    with    a    relatively    large    vertii 
pipe   or   chamber   in   which   the   blue   powder 

,le,„,Mled.-\V.    E.   F.   P. 
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Reducing    and    metallising    ores  ;     Apparatus   for 

.  H.  N.  Tracy,  Los  Angeles,  Cal.    US.  Pat. 

1,214,844,  Feb.6,1917.  Dateof  appl.,Ocfc.l2,1915. 

\  reservoir  for  liquid  metal  is  composed  of  a 
horizontal  portion  and  a  vertical  arm  at  each  end  ; 
,i  high  vertical  ore-reducing  stack  forms  a  con- 
1  inuation  of  one  of  the  arms,  whilst  the  other  is 
provided  with  a  means  for  discharging  the  spent 
ore.  The  horizontal  portion  is  provided  with  a 
spiral  conveyor,  and  the  reservoir  is  adapted  to 
hold  liquid  metal  to  a  level  above  the  horizontal 
part,  so  that  the  weight  of  the  charge  will  force 
i tie  ore  beneath  the  level  of  the  molten  metal  as 
it   enters  the  horizontal  portion. — B.  N. 

lirazing  material.    T.  S.  Fuller.  Schenectady.  X.Y.. 

Assignor   to    General   Electric    Co.      U.S.    Pat. 

L,215,138,Feb.6,1917.  Dateof appl..Jan.29,  1015. 
i  '  .I'PEK  parts  ai'c  united  by  an  intervening  metallic 
tilui   of   a   malleable   tenacious   alloy,    containing   i 
57  to  65  parts  of  silver,  about  38  to  29  parts  of    j 
cadmium,  and  some  copper,  the  alloy  having  a   | 
melting  point  about   750    ('. — B.N. 

Metallic  alloys  [ferro-nickel]  ;  Process  of  producing 

— .     M.    A.    Rebert,    York.    Pa.     U.S.    Pat. 

1.215.857.  Feb.  13,  1917.     Date  of  appl.,  Apr.  s. 

191-1.     Renewed  May  23,   1916. 

Calcium  fluoride  is  melted  in  an  electric  furnace 

and  electrolysed   in  the  presence  of  nickel-bearing 

iron  ore  or  a  nickel  compound  and  metallic  iron. 

— W.  E.  F.  F. 

Melals  and  other  mat*  rials  ;  Method  of  treating j 

lii/  heat.     J.  H.   L.  de  Bats,  Assignor  to  A.   G. 
Zehner.  Zelienople.  and  T.  de  Wolf.  Pittsburgh. 
Pa.     U.S.  Pat.  1,216,086,  Feb.  13.  1917.     Date 
of  appl.,  Mar.  19,  1914.    Renewed  July  11.  1916. 
The  material  is  heated  in  a  crucible  or  in  direct 
■  intact  with  solid  fuel  in  a  closed  chamber  from 
which    the    gaseous    products    are    withdrawn    by 
suction  while  a  limited  quantity  of  air  is  admitted 
to  the  lower  part   of  the  fuel  bed.     The   interior 
of  the  chamber  is  thus  maintained  under  reduced 
pressure  and  the  heat   confined  to  the  zone  con- 
taining the  material  under  treatment. — AY.  E.  F.  P.   I 

[Crucible]   furnace    apparatus.     W.    \Y.    Doolittle, 
\ssignor  to  Crane  Co.,  Chicago,  111.     U.S.  Pat. 
1. 2K»,090,Feb.  13,1917.  Date  of  appl.. Mar.31, 1914   j 
In   a  gas-fired   crucible  furnace,   each   crucible  is  I 
contained  in  a  separate  heating  chamber  consisting  I 
of  a  lower  section,  which  can  be  tilted,  and  above 
which   the   top    of   the    crucible    projects,    and   a  ! 
removable    upper    section    or    cover.     The    lower  , 
section  has  an  inclined  pouring  face  opposite  the  I 
■  rucible    lip.    and    is    adapted    to    seat    a    coping 
member  by  which  the  crucible  is  maintained  in   ! 
position,    and    the  pouring   facilitated,    when   the 
section  is  tilted. — W.  E.  F.  P. 

Electric  furnace.  11.  de  Nolly.  St.  diamond, 
Assignor  to  Soc.  Electro-M^tallurgique  de  St. 
Boron,  Lyon.  France.  U.S.  Pat.  1,216,961, 
Feb.  20,  1917.     Date  of  appl.,  Jan.  31,  1914. 

See  Fr.  Pat.  466,116  of  1913  ;  this  J.,  1914,  599. 

Apparatus  for  extracting  rallies  from  bodies.     U.S. 
Pat,  1.2I5.IS2.     See   I. 

Filtering  medium  for  cleaning  furnace-gases.     U.S. 
Pat.  1,215,385.     See  I. 


XL— ELECTRO-CHEMISTRY. 

Silver  voltameter  ;  Volume  effect  in  the- 


aosa  and  (..  \V.  YiiiaL^Buii.  U.S.  Bureau  oi 
Standards,  1916,   13,  447 — 157. 

The  volume  effect,  consisting  of  the  deposition  of 
an  excess  weight  in  the  large  size  voltameters,  in  j 


the  cases  of  the  porous  cup,  Kohlrausch,  siphon, 
and  filter-paper  forms,  has  been  shown  to  be  due 
to  the  presence  of  impurities  in  the  electrolyte. 
Using  the  same  cathodes,  anodes,  and  porous  cup-. 
the  volume  effect  may  be  made  to  appear  and 
disappear  according  as  the  electrolyte  is  con- 
taminated or  not.  Very  high  results  have  b 
obtained  by  contaminating  the  solutions  with 
impurities,  such  as  colloids.  With  the  same 
cathode  and  solution,  the  volume  effect  may  be 
increased  by  incivashm'  the  volume  of  electrolyte, 
i.e.,  increasing  the  amount  of  colloid  present,  as  in 
the  case  of  the  siphon  voltameter. — B.  N. 

Patents. 

Oxygen    and    hydrogen    gases;    Apparatus   for    the 

[electrolytic  \  production  of — — .  W.  Jones.  New 
York.  U.S.  Pal,  1.212.229,  Jan.  16,  1917 
Date  of  appl.,  Oct.  16,  1913. 

The  apparatus  is  provided  with  a  number  of 
electrodes,  and  a  diaphragm  between  adjoining 
electrodes  forming  chambers  for  the  separation  of 
the  evolved  gases,  with  gas  ducts  leading  from 
them  and  separate  conduits  connected  with  the 
gas  ducts.  The  electrolyte  is  conveyed  to  the 
several  chamoers  by  supply  ducts  connected  to  a 
supply  conduit,  the  various  conduits  being  located 
beyond  the  electrodes,  and  so  arranged  as  to  be 
outside  the  path  of  the  electric  current  through  the 
apparatus. — E.  X. 

Electrolytic  apparatus.  W.  10.  Greenawalt,  Denver, 
Colo.  U.S.  Pat.  1.21  1.775.  Feb.  6,  1917.  Date- 
of appl.,  Aug.  18,  1913. 

The  apparatus  is  provided  with  an  electrode  bell, 
the  sides  of  which  are  formed  from  top  and  bottom 
pieces  bolted  together  with  a  diaphragm  betwei  c 
them,  and  the  bolts  in  the  bottom  piece  are  pro- 
tected from  the  corrosive  action  of  the  electrolyte. 
Means  are  provided  in  the  bottom  piece  for  the 
escape  of  the  gases  from  the  under  -ide  of  the 
diaphragm.  The  bell  contains  a  perforated  elec- 
trode, with  a  hood  over  it,  and  with  a  liquid  seal 
between  the  electrode  and  the  hood.  The  per- 
forated electrode  on  its  outside  edge  is  provided 
with  a  flange  projecting  in  a  downward  direction, 
to  collect  the  gases  on  the  under  side  of  the  elec- 
trode and  direct  them  through  the  perforations 
into  the  hood. — B.  X. 

Electrolytic  gas-generator.  1.  II.  Levin.  Xew  Y'ork. 
U.S.  Pat,  1,214.934.  Feb.  0,  1917.  Date  of 
appl.,  Dec.  20.  1915. 

A  closed  receptacle  is  formed  from  two  similar 
dished  casing  members,  the  edges  of  which  arc- 
placed  adjacent  to  each  other,  and  a  partition  i- 
located  in  the  upper  portion  of  the  receptacle, 
whereby  the  interior  is  divided  into  two  gas 
chambers.  A  diaphragm  projects  downwards 
from  the  partition,  with  one  electrode  on  each 
side.  The  receptacle  is  provided  with  means  for 
tilling  and  for  conveying  the  gases  from  the  gas 
chambers. — B.  X. 

Storagebattery.  W.  Gardiner,  Chicago,  111.  U.S.  Pat . 
1.213,182,  Jan.23. 1917.  Dateof  appl.,May22,1915. 
The  electrolyte,  of  the  consistency  of  jelly,  is 
•"liiposed  of  sulphuric  acid  (sp.  gr.  l-.'IO)  mi 
with  a  "solution  "  of  a  half-pint  of  water,  2  oz.  ol 
sodium  silicate,  and  1  to  8  oz.  of  infusorial  carl!  . 
This  is  covered  with  porous  material  and  t Ji ■ 
with  absorbent   material. — B.  N. 

Impregnated  [electrical']  coil  and  method  of  making 

the  same.      L.    II.   Baekeland,    Yonkers,   X.Y.. 

Assignor  I  >  General    Bakelite  <'c.    New   Fork. 

I  .s.   Pat.    1,213,726,   Jan.   23,    1917.     Dab    oi 

appL,  Dec.  I.  L907. 
The  windings  of  the  coil  are  spaced  apart,  and  arc 

c  2 
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provided  with  a  fibrous  covering,  the  Lntersti 
between  the  windings  being  filled,  and  the  fibrous 
covering  simultaneously  impregnated,  with  a  fluid 
and  mobile  phenolic  condensation  product,  com- 
bined  with  a  substance  capable  ol  increasing  the 
flexibility  ol  the  final  product.  The  productis 
transformed,  whilst,  in  position,  into  a  solid, 
bomogeneous.  impervious,  insoluble,  and  infusible 
body,  sen  ing  both  as  a  support  and  as  an  insulator 
for  the  windings.-  -B.  X. 

Miihod  of  lixiviation  of  vegetable,  animal,  or 
mineral  substances.     Ger.  Pat.  294,667.     Set    I. 

\ Electrolytic]  oxidation  of  cresols.  Eng.  Pat.  103,739. 
Set    111. 

[Electrolytic]  process  of  malting  cyanogen  com- 
pounds.    0.8.  Pat.   1,21  1,770.     See  VII. 

/'mass  nf  product  mi  articles  oi  quartz  glass,  U.S. 
Pats.   1,215,432  and    1,215,433.     Set    VIII. 

Process  of  obtaining  a  hard  fully-burnt,  high-grade 
cake  us  by-product  ia  the  manufacture  of  lamp- 
black.  Ger.  Pat.  294,701.     See  Mil. 


XII.— FATS  ;    OILS  ;     WAXES. 

Lumbang  and  perilla  oils.  II.  A.  Gardner.  Oil, 
Paint,  and  Drug  Rep.,  Feb.  5,   L917,  91,  55. 

I.uinbamj  ail  is  obtained  from  tin-  fruit  kernels  "f 
Aleurites  moluccana,  which  is  indigenous  to 
Polynesia  and  is  now  cultivated  in  many  parts 
of  Asia  and  in  tropical  islands.  The  oil  is  almost 
colourless  and  has  a  purgative  action.  It  closely 
resembles  tuns  oil  in  its  characters,  buf   has  not 

t  lie    polymerising    property     of    the     latter.      The 

pressed  cake  is  prized  by  the  natives  as  a  fertiliser. 

\   Sample  Of  the  nuts  contain..!   32-1%  Of  kernels 

which  on  expression  yielded  60-3%  of  oil  with  the 

-following  characters  : — Sp.  gr.  0-927  ;  acid  value. 
1-3;  saponif.  value.  192-3;  iodine  value,  162-0; 
and  refractive  index.  1-475.  The  press-cake 
when  freed  from  oil  by  extraction  with  petroleum 
spirit,  and  dried,  had  the  following  composition  : — 
Nitrogen.  7-IM  ;  phosphoric  acid  (P?05),  3  95  : 
sodium  oxide,  0-17  ;  and  potassium  oxide.  112%. 
Perilla  oil  ■  \  sample  of  perilla  seed  from  Yoko- 
hama yielded  :s:;-7.>"0  of  oil  with  the  following 
characters: — Sp.  gr.  0-937 ;  acid  value,  1  ■::  ; 
saponif.  value,  193-4;  iodine  value.  193-3;  and 
refractive  index,   1-4870.     The  press-cake  had  the 

following    composition    after    extraction    of    the 

residual  oil: — Nitrogen,  5-28;  phosphoric  acid 
(P  .<).).  2-58  ;  soil  in  ni  oxide.  0-56  :  and  potassium 
oxide,  1-.1H",  .     0.   \.  M. 

Spinacent  .-  a  new  hydrocarbon  from  certain  fish 
liver  ails.  a.  c.  Chapman,  ('hem.  Soc.  Trans., 
1917,  111.  56—69. 

A\  oil  obtained  from  the  livers  of  Centrophorus 
granulosus  and  Scymnus  lichia.  both  belonging  to 
tin-  Spinacidae  or  sharks,  which  are  caught  off  the 
Moroccan  coast,  had  the  following  characters: — 
Sp.  gr.  at  16  15  0.,  0-8666  ;  saponification  value, 
22-5;  io.liii.-  value  (Wijs),  358;  unsapon.  matter. 
sip  i  i ,,  :  iodine  value  of  unsapon,  matter,  376-2; 
free  fattj  acid  (as  oleii  acid),  0  12%  ;  and  bromine 
precipitate  insoluble  in  ether,  76-5%.  The  un- 
saponifiable  matter  when  distilled  under  a  pressure 
of  in  mm.  yielded  a  sm-iii  amount  ol  cholesterol, 
whilst  the  main  fraction,  distilling  between  268 
and   Uli'.l     ('..   was   a    colourless   mobile   oil,   with   a 

i. dnt    odour    suggestive    of    limonene    (see    also 

Ma-lhaum.     tin-     J.,      1916,      316).       It      I. oiled      at 

280  C.  under  a  i  ressure  of  IT  mm.,  and  its 
elementary  composition  corresponded  with  tin- 
formula,      f]0II:0.      On      the      other      hand.      the 

depression  of  the  freezing  point  gave  a  molecular 


weight  agreeing   more  closely   with   the   formulae 

C   7   If, ,     Or     CtgH4(.       It      was    optical!}     inactive. 

did  not  solidify  at  —2d    ('..  had  a  sp.  gr.  of  0  864  I 
at    1")  ,'15     ('..    and    a    refractive    index,    riff 
1-4987.     Winn   exposed    in   a    Bat    dish    for   two 

months   to   an    atmosphere    of    oxygen    it    absorbed 

23-8%  of  oxygen  and  I one  verj    viscid.     Thin 

lilms  of  the  hydrocarbon  exposed  to  the  air  yielded 
hard    skins    similar    to    that    given    by   linseed    oil. 

Dry  hydrogen  chloride  when  passed  into  an 
ethereal    solution     of     "spinacene"     yielded    a 

crystalline  hexahydrochloride,  ('.,,, 1 1  B0,6HC1, 
beginning  to  melt  at  llu  ('.  and  decomposing  at 
140  ('.  with  the  liberation  of  hydrogen  chloride. 
After  separation  of  the  hexahydrochloride,  a  pale 
yellow  viscous  1 1  i!i>  dioehloride.  ( '1(I|  I  ,(1.:;iu  I. 
could  be  obtained  from  the  filtrate.  Bromine 
not  only  saturated  the  double  bonds  of  the  hydro- 
carbon, but    also  formed  substitution  derivative-. 

A    dodecabi dde,    C  , , 1 1  „lir,.   was   obtained    as 

a  white  crystalline  product.  Trinitroso-  and 
hexanitrosocblorides  were  also  piepared.  Hydro- 
genation  of  spinacene,  with  platinum  black  as 
catalyst,  reduced  the  iodine  value  to  Is.  and  a 
hydrocarbon.  (',,,11,, ...  boiling  at  27  1  to  -~~<  ('. 
(18  mm.)  was  obtained.  This  was  a  colourless 
odourless  oil  not  solidifving  a<      20    C,  and  having 

a  SP.  gr.  of  n  8172  at    20     20     C.      The  unsaturated 

hydrocarbon  "  squalene  "  separated  i>\-  Tsujimoto 
(this  J.,  1916,609,  1121)  from  the  livers  of  certain 

Japanese  sharks,  closely  resembles  spinacene  and 
may  be  identical  therewith.— C.  A.  M. 

s'i.r/;.s  .-  S/n  cificutiatis  (or  and  mt  Hauls  of  testing 
Circular    No.    62,    Dec.    16,    1916.     Bureau    of 
standards.  Dept.  of  Commerce,  I.s.a..  1  -25. 

1.    Milled   Soaps.      The   following    are   suggested    as 

the  maximum  permissible  limits  : — Matter  volatile 
I  at  105°  ('..   15%  (in  case  of  excess,  deliveries  to 

•    he  rejected):   free  alkali   as  NaOH,   01%;   alkali 

i    as  alkaline  salts  (as  Na.COj),  0-3%.  of  which  not 
more  than    half   shall   consist    of   sodium  silicate; 

'    sulphate    as     Na.SO,,    01",,;    chloride    as    NaCl. 

!  0-3%;  substances  insoluble  in  water,  0-1%;  un- 
-aponilicd  saponiliable  matter.  0-1%.  No  rosin. 
sugar,  or  foreign  matter  is  to  be  present.  The 
mixed  fatty  acids  must  solidify  (t  iter  test )  not  below  . 
37°  ('.,  and  have  a  neutralisation  value  falling 
within  the  limits  203  and  212.  Apart  from 
moisture,  the  constituents  are  to  he  calculated  on 
the  basis  of  material  containing  10%  of  volatile 
matter.  A  deduction  of  2",,  from  the  weight  of 
the  soap  delivered  shall  be  mad.-  for  each  1",,  of 
volatile  matter  in  excess  of  10%.  2.  IV hit* 
floating  soap.  Matter  volatile  al  105  ('.,  31%  (in 
case  of  excess,  deliveries  to  he  rejected);  fro 
alkali  as  NaOH,  0-1%;  alkali  as  alkaline  salts 
(as  Na,C0„),  o -."."„  :  chloride  as  NaCl.  1",,:  sub- 
stance- insoluble  in  water,  ill':  no  rosin,  sugar. 
or  foreign  matter  shall  be  present.  The  mixed 
fatty  acids  shall  melt  at  not  less  than  :(.">  ('..  and 
have  a  neutralisation  value  of  nol  less  than  i'1'j. 
Th<-  odour  and  character  of  the  cake  shall  be  d 
specified.  Constituent-  oth.r  than  moisture  an- 
to  be  calculated  on  the  basis  of  material  containing 

28%  Of  volatile  matter,  and  a  deduction  of  2  °„ 
from  the  weight  of  the  soap  to  be  paid  for  shall  hi 
made  for  each  1",,  of  volatile  matter  in  excess  "i 
28%.  3.  Liquid  soap.  This  should  consist  of  » 
clear  solution  of  pure  vegetable  oil-potash  (or 
potash  and  soda)  soap,  with  or  without  alcohol  or 
glycerol,  suitabl)  perfumed,  and  free  from  foreign 
matter.  It  must  be  free  from  objectionable  odour, 
other  than  t  hat  of  coconut  oil.  must  lather  readily, 
and  contain  not  less  than  20  %  of  soap.  l-'r.-c 
alkali,  as  KOII,  must  not  exceed  0-05%;  alkali 
a- alkaline-  -all-  la-  K    CO,).  0  I?  %  :  .Idol  idea-  l\  <  I 

ii  ::  ".,.  w  hilst  no  sugar  or  sulphates  must  be-  present. 
1.  Salt  water  soap.  This  must  have  been  made 
exclusively  from  pure  coconut  oil,  without  removal 
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of  glycerol.  It  should  dissolve  completely  in  both 
sea  water  and  fresh  water,  lather  well,  and  be  free 
from  tilling  materials.  Matter  volatile  at  105  C. 
shall  not  exceed  55%  (in  case  of  excess,  deliveries 
to  be  rejected);  free  alkali  as  NaOH,  0-5%; 
alkali  as  alkaline  salts  (as  Xa.COj),  not  less  than 
2  nor  more  than  3%,  of  which  not  more  than  a 
quarter  shall  be  sodium  silicate  ;  chloride  as  NaCl, 
not  less  than  2-5  nor  more  than  3-5",,  ;  mineral 
matter  including  sodium  sulphate  substances 
insoluble  in  water,  etc.,  0-5%.  No  rosin,  sugar, 
or  foreign  matter  shall  be  present.  The  mixed 
fatty  acids  separated  from  the  soap  must  have  a 
neutralisation  value  of  not  less  than  256.  All 
non-volatile  constituents  are  to  be  calculated  on 
the  basis  of  material  containing  55%  of  volatile 
matter.  In  calculating  the  weight  of  soap  to  be 
paid  for.  5  Hi.  of  matter  not  volatile  at  105°  C, 
shall  be  considered  1  lb.  of  soap.  5.  Special  grade 
laundry  soap.  This  is  intended  to  be  used  with 
soft  water  for  cleaning  and  laundry  purposes, 
where  the  presence  of  sodium  silicate  or  carbonate 
may  be  objectionable.  It  should  contain  not 
mi  ire  than  20%  of  water.  Matter  volatile  at 
105°  C.  must  not  exceed  34%;  free  alkali  as 
NaOH,  0-2  "o  :  alkali  as  alkaline  salts  (as  Na,C'0:1). 
1",,:  chloride  and  sulphate,  together,  1%  ;  sub- 
stances insoluble  in  water.  0-1%  !  and  rosin.  15%. 
The  mixed  fatty  and  rosin  acids  shall  solidify  at 
not  less  than  35°  C.  Substances  other  than 
volatile  matter  are  calculated  on  the  basis  of  28% 
of  volatile  matter.  In  calculating  the  weight  to 
be  paid  for,  \  lb.  of  matter  not  volatile  at  105"  (A 
shall  be  considered  1  lb.  of  soap,  a  deduction  of 
2%  from  the  weight  of  the  soap  being  made  for 
each  1  °0  of  volatile  matter  in  excess  of  28%  up 
to  the  limit  of  34%.  ti.  Ordinary  grade  laundry 
soap.  This  sua))  is  intended  for  use  with  moderately 
hard  waters  where  there  is  no  objection  to  the 
presence  of  rosin  or  sodium  carbonate.  It  shoidd 
contain  not  more  than  20  %  of  water.  Matter 
volatile  at  105°  C.  must  not  exceed  34%-;  free 
alkali  a,  NaOH.  0-5%  :  alkali  as  alkaline  sails 
(as  Nai'Oj),  not  less  than  2",,  nor  more  than  6%, 
and  not  more  than  half  shall  consist  of  sodium 
silicate  ;  chloride  as  NaCl.  1  ",,  ;  sulphate  as 
NaJSO.,.  1%;  substances  insoluble  in  water, 
0-5%;  rosin,  25%.  The  mixed  fatty  and  rosin 
acids  shall  solidify  at  not  less  than  33°  C.  Con- 
stituents other  than  volatile  matter  are  to  be 
calculated  on  the  basis  of  28  %  of  volatile  matter. 
The  weight  of  soap  to  be  paid  for  is  calculated  in 
the  same  way  as  in  the  case  of  No.  5.  7.  Chip 
soap.  This  must  be  suitable  for  use  with  soft 
water  for  high-grade  laundry  work.  Hatter 
volatile  at  10>°C.  must  not  exceed  15%;  free 
alkali  as  NaOH,  0-5%  ;  alkali  as  alkaline  salts 
(as  Na2C03),  0-5%  ;  chloride  as  NaCl,  0-5%  ;  and 
substances  insoluble  in  water,  01  %.  Constituents 
other  than  volatile  matter  are  to  lie  calculated  on 
the  basis  of  material  containing  10%  of  volatile 
matter.  In  calculating  the  weight.  0/10  lb.  of 
matter  not  volatile  at  105"  C.  shall  be  considered 
1  lb.  of  soap,  a  deduction  of  2  %  from  the  weight 
of  soap  being  made  for  each  1  ",,  of  volatile  matter 
in  excess  of  10  ",,.  up  to  the  limit  of  15  "„.  Sampling 
deliveries. — (a)  Cake  soap.  One  cake,  weighing 
not  less  than  1  lb.,  is  to  be  taken  at  random  from 
each  1000  cakes.  If  the  cake  weighs  less  than 
1  lb.  additional  cakes  (not  less  than  3)  to  make 
up  a  sample  of  not  less  than  1  lb.  shall  be  taken. 
The  samples  shall  be  placed  in  an  air-tight  con- 
tainer, (b)  Liquid  soap.  After  thorough  admix- 
ture a  sample  of  1  qt.  for  each  100  galls,  shall  be 
taken  and  placed  in  a  dry  quart  glass  bottle, 
(c)  Chip  snap.  Not  less  than  1  lb.  shall  be  taken 
at  random  from  each  1000  lb.  or  less  of  a  ship- 
ment. This  shall  be  placed  in  a  dry  air-tight 
container,  which  it  must  fill  completely.  Prepar- 
ation of  laboratory  sample. — Cake  soap.  After 
reserving  two  cakes  of  medium  weight  in  their  air- 


tight containers,  a  cake  also  of  medium  weight  is 
divided  diagonally  and  thin  layers  are  cut  from 
the  fresh  surfaces  in  such  a  way  as  to  get  a  fair- 
proportion  of  the  inner  and  outer  portions.  Liquid 
soap.  In  cold  weather  the  sample  sbould  be 
allowed  to  stand  for  at  least  1  hour  at  20  to  30 '  C, 
before  taking  samples  for  analysis.  Chip  soaps. 
The  sample  should  be  rapidly  mixed  before 
weighing  the  portions  for  analysis.  Methods  of 
analysis. — [a)  Matter volatih  at  105°  C  Twogrms. 
is  spread  evenly  over  the  bottom  of  a  porcelain  dish 
'■''  in.  in  diameter.  Alter  drying  for  1  hour  at 
00°  C,  50  c.e.  of  absolute  alcohol  is  added,  the 
liquid  evaporated,  and  the  residue  dried  for  1  hour 
at  60°  C.  and  then  for  2  hoars  at  105  C.  (6)  Free 
alkali  or  acid  (method  for  all  except  liquid  soaps). 
5  grms.  is  dissolved  in  about  200  c.c.  of  freshly- 
boiled  neutral  95%  alcohol,  with  the  aid  of  heat, 
the  solution  filtered  through  a  weighed  Gooch 
crucible,  and  any  insoluble  matter  washed  with 
hot  freshly -boiled  neutral  alcohol.  The  filtrate 
and  washings  are  cooled,  and  titrated  with  standard 
acid  or  alkali,  with  phenolphthalein  as  indicator. 
Free  alkali  is  calculated  as  sodium  hydroxide  and 
free  acid  as  oleic  acid.  (c)  Free  alkali,  or  acid 
(method  for  liquid  soaps*,  in  grms.  of  the  sample 
is  dissolved  in  about  20<l  c.c.  of  freshly  boiled 
neutral  absolute  alcohol,  the  solution  filtered,  and 
the  insoluble  matter  washed  with  freshly  boiled 
neutral  alcohol.  The  filtrate  and  washings  are 
titrated  as  described,  free  alkali  being  calculated 
as  potassium  hydroxide  and  free  acid  as  oleic  acid. 
(d)  Alkali  as  alkaline  salts.  The  residue  insoluble 
in  alcohol  from  (6)  or  (c)  is  extracted  with  hot 
water,  and  the  solution  is  titrated  with  standard 
acid  (HC1),  with  methyl  orange  as  indicator.  The 
result,  which  is  calculated  into  sodium  carbonate, 
includes  carbonates,  borates,  and  silicates,  (e) 
Silicate.  The  solution  which  has  been  titrated 
for  (d)  is  evaporated  to  dryness  with  excess  of 
hydrochloric  acid,  and  the  silicate  determined  in 
the  usual  way.  and  calculated  into  the  equivalent 
sodium  carbonate.  (/)  Sulphate.  The  filtrate 
from  (c)  is  treated  with  barium  chloride.  The 
barium  sulphate  is  calculated  into  sodium  sulphate 
except  in  the  case  of  liquid  soaps  in  which  it  is 
calculated  into  potassium  sulphate.  (;/)  Substances 
insoluble  in  icaler.  The  Gooch  crucible  containing 
the  insoluble  matter  in  (d)  is  dried  for  2  hours  at 
105  I '.  and  weighed.  (It)  Unsaponified  saponifi- 
able  matter.  5  grms.  of  soap  is  dissolved  in  about 
100  c.c.  of  50%  alcohol,  any  free  fatty  acids 
present  being  neutralised  with  standard  alkali, 
and  washed  into  a  separating  funnel  with  50% 
alcohol.  The  solution  is  extracted  wTith  100  c.c. 
of  ether,  the  ethereal  extract  washed  with  water, 
and  the  unsaponified  matter  weighed.  It  is  then 
boiled  for  an  hour  beneath  a  reflux  condenser  with 
25  c.c.  of  alcoholic  potassium  or  sodium  hydroxide 
solution,  the  liquid  evaporated  to  dryness,  and  the 
residue  dissolved  in  water,  and  shaken  with  ether. 
The  ether  js  washed  free  from  alkali,  and  evapor- 
ated, and  the  residue  of  unsaponifiable  matter 
dried  and  weighed.  This  is  deducted  from  the 
unsaponified  matter,  and  to  the  difference  is  added 
the  amount  of  free  fatty  acids  previously  deter- 
mined, the  result  giving  the  total  unsaponified 
saponifiable  matter,  (i)  Preparation  of  total  fatty 
acids  (method  for  milled-toilet,  white  floating,  or 
salt-water  soaps).  50  grms.  of  the  soap  is  dis- 
solved in  300  c.c.  of  hot  water,  and  the  solution 
transferred  to  a  separating  funnel,  treated  with 
150  c.c.  of  about  2  iV-sulphuric  acid,  and,  alter 
cooling,    shaken     with     1211     c.r.    of    el  her.     The 

ethereal  layer  is  washed  until  fi from  acid,  w 

a  strong  solution  of  sodium  chloride,  transferred 
to  a  flask,  shaken  with  20  to  30  grms.  of  anhydrous 
so, Hum  sulphate,  and  allowed  to  stand  until  clear. 
M  is  then  filtered  and  evaporated  bj  means  of  a 
,  uirent  of  dry  air  at  a  temperature  not  exceeding 
50    ('.     i/'i  Fatty    and    rosin    a ■uts    (meViod    for 
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laundry  or  chip  soaps).  \houl  50  ^im-.  is  di-- 
solved  in  500  c.c.  ol  not  water,  and  the  solution 
treated  with  inn  c.t-.  of  :>' > *' , ,  sulphuric  acid  and 
it  ill  until  a  clear  layer  of  fatty  matter  is 
obtained.  This  is  washed  with  hoi  water,  filtered 
through  a  hot -water  funnel,  and  dried  tor  20  mins. 
100    C.     (A;   Solidi)  My   acids 

ii:i, ,  i,   ,'  .      Vboul  25  i  .c.  ol  t  lie  i. it  tj  acids  i  ooled 
to  aboul    "in    i'..  i>  introduced  into  a  class  tub 
out  I  mm.  thick,  25  mm.  in  diam.,  and  [00  mm. 
in  length.     This  is  fitted  bj  means  ol  a  cork  into 
a  bottle  about   7n  nun.  in  diam.  and   I"11  mm.  in 
height,  and  the  tatt)  ai  ids  are  slowly  stirred  with 
a  thermometer  until  the  inercurj  remain:   stationarj 
for  30  sees.,  when  the  thermometer  is  suspended 
with  its  bulb  in  the  centre  of  the  mass,  and  the 
point   to  \\!ii'h   the  mercurj    rises   is  noted. 
Veutralieation   vahu   of  fatty  acids.     From  2  to  5 
grms.  of  the  fatty  acids  is  heated  with  50  c.i 
neutral  alcohol   (free   from   carbon   dioxide),   and 
the  solution   i-   titrated    with   standard   alcoholic 
alkali,    with    phenolphthalein    as    indicator. 
Total  till. tili   [method   for  all  except   I  aps). 

5  grms.  is  dissolved  in  100  to  150  c.c.  of  I  >  - . i  water. 
in  c.c.  <>f  .V  2  sulphuric  arid  added,  and  the  mix- 
ture heated  on  the  water  bath  until  a  clear  layer 
of  tatt  >  acids  is  obtained.     The  beaker  is  cooled  in 
cold   water,   the  aqueous   layer   filtered,   and   the 
beaker,  fatt;  acids,  and  Biter  washed  w  i  1 1 1  water. 
The  united  filtrate  and  washings  are  titrated  with 
V  .">   potassium   hydroxide  solution   with   methyl 
orange  as  indicator.     The  total  alkali  is  calculati  l 
as   sodium   oxide,     (w)    Total    alkali    [method   for 
liquid  soaps).     The  acid  aqueous  liquids  obtained 
in  the  determination  of  total  soap  are  heated  to 
remove  ether,  and  the  excess  of  acid  titrated  as  in 
'I  he  result   is  calculated  as  potassium  oxide. 
Chloride.     The     neutral     solution     from     the 
titration  of  the  total  alkali  i-  titrated  with  .V    111 
silver  nitrate  solution,  with   potassium  chromate 
solution  as  indicator.     The  chloride  is  calculated 
sodium  chloride  (potassium  chloride  in  the  case 
of  liquid  soaps),     [p]   Rosin.      \s  a  qualitative  test 
a  small  quantity  of  the  fattj  acids  is  heated  with 
icetac  anhydride,  and  a   few  drops  of  the  liquid 
brought  in  contact  with  a  drop  of  sulphuric  arid 
(sp.gr.  1-53).    A. fugitive  violet  coloration  indicates 
in-in.     I'm   a  quantitative  determination  5  grms. 
of  the  sample  i-  dissolved  in  100  to  L'mi  c.c.  of  hot 
water,    and    the    fattj    arid-    separated    by    the 
addition  of  in  c.c.  of  .V  "J  sulphuric  arid,  washed 
with  ice-water,  dried  for  an  hour  at    105    0.,  and 
dissolved    in    20    >-.f.    of    absolute    alcohol.     The 
solution  is  treated  with    10  c.c.  of  a   mixture  of 
I    vol.   ni    strong   sulphuric   acid    and    I    ml-.   ,.i 
absolute  alcohol,  and  boiled  for  I  mins.  beneath  a 
reflux  condenser.     It   i-  next   treated  with  about 
5   times  its   vol.   of    ,    to    10%   sodium   chloride 
solution,  ami  extracted  with  ether.     The  aqueous 
r  i-  shaken  two  or  three  times  with  ethi  r,  and 
the    united    ethereal    extracts    are    washed    with 
sodium    chloride    solution    until    free    from    arid. 
The  rosin  I  it  rated  with  standard  alcoholic 

-i ii I iu in  hydroxide  solution  (1  c.c.  .V  I  alkali  0-340 
■mi.  rosin  .  [q]  Total  soap  [method  for  liquid 
soaps),  in  grms.  i-  dissolved  in  100  i  .•  .  of  water, 
and  the  >i>liiliim  heated  -.\ith  l<i  <-.r.  of  V  2 
sulphuric  arid  until  a  clear  layer  <>f  fatty  arid-  i- 
obtained.  The  arid  aqueous  layer  is  twice  shaken 
with  Lin  p.c.  portions  of  ether,  the  fattj  acids 
dissolved  in  the  same  e(  her,  and  the  solution  washed 
until  no  longer  a<  id  to  met  hj  I  orange.  The 
aqueous  washings  are  united  and  shaken  with 
J"  c.c.  ol  ether.  This  ether  i-  washed  free  from 
mineral  acids  and  added  to  the  other  ethereal 
solutions  which  are  then  evaporated  at  a  tem- 
itun  below  50  C.  The  residue  i-  dissolved 
m  neutral  alcohol  (free  from  carbon  dioxida  |,  tin- 
jolution  neutralised  «  it  h  standard  alcoholic  pol 
-iuin  hydroxide  solution,  and  evaporated  to 
in-,  and  the  residue  ol  soap  dried  at   105    c.  and 


weighed.  Any  unsaponified  <n-  unsaponifiabli 
matter  is  deducted  from  the  result,  (r)  Sugar.  - 
Qualitative  lest.  A  solution  of  the  soap  is  heated 
mi  the  water  hath  for  15  mins.  with  an  excess  of 
hydrochloric  arid,  and  then  cooled  and  filtered 
from  fatt;  acids.  The  filtrate  is  boiled  for  2  mins. 
with  an  equal   volume  of   Fehling's  solution. 

C.  \.  \l. 

Emulsification  :    Theory  of         -  based  on  pharma- 
ceutical p  L.    I.'. inn   ami    B.    E.   Oesper. 
.1.  hid.  Eng.  rh. 'in..  1917,  9.  156  -  161. 
Experiments  are  described  in  which  gum  ai 
ami  soap  solution  were  used  as  emulsifying  agents 

for  mixtures  of  water  with  cottons I  oil,  mineral 

oil,  oil  ni  turpentine,  benzene^  chloroform,  carbon 
tetrachloride,   or   hexane  as   internal   phases.     In 
the  case  of  gum  arabie  the  volumes  "i    internal 
phase    (10    c.c.)    and    water    (7-5    c.c.)    were    kept 
constant,   whilst    the  amount   of  gum  arabie  was 
varied     to     determine     the     minimum     quant 
required    for   emulsification.     In   the  case   of   the 
oap  solution   I   c.c.  was  used  with   in  c.c.  of  the 
internal    phase,    and    the    minimum    addition    ol 
water   was    determined.     It    was    found    thai    an 
excess  of  water  produced   much   frothing,   whilst 
insufficient  water  produced   streaks  on   tin    sides 
i't  the  tube  due  to  incomplete  emulsification.     The 
critical   point    between    these   extremes   coidd    bi 
I   t.riniinil    within    0-1     c.c.    of    water.     Systi 
containing  a  few  tenths  "i  a  c.c.  belo«  the  critical 
proportion  formed  emulsions  if  allowed   to  stand 
for    in    mins.    before    shaking.     In    general,    the 
critical  volume  of  water  decieased  telativelj  with 
the  increase  in  the  total  volume  of  emulsion  to  be 
formed.     The  results  obtained  in  the  two  series 
ol  experiments  supported  Fischer's  theory  (Scienci 
1916,  43.    168),  that   the  presence  of  a   hydt  il 
compound  is  an  essential  in  emulsification.     The 
best    results    are    obtained    when    this    hydration 
compound  is  formed  at  the  moment  of  dispersion 
i  .1  I  hi-  internal  phase,  the  globules  produced  by  the 
shaking  then  becoming  coated  with  Hie  hydra! 
colloid.      For    example,    better    and    more    rapid 
emulsification    is  effected    bj    adding  all  at    onc< 
7.5  r.i-.  of  water  to  In  <■■•■.  of  mineral  oil  and  5  grms, 
of  gum  arabie,  than  bj    the  addition  of  11-5  i  -a  . 
i  if  water  in  successive  small  quantities.     An  exi 
ni   water  (more  than  7-5  c.c.)  added  all  at   once 
gives     a     less     satisfactorj     emidsion     than     that 
obtained     i>>      diluting     a     previous);     prepared 
"nucleus"  with  the  same  excess  of  water.     This 
i-  in  accordance  with  the  results  of  pharmaceutical 
practice.     Slight      variations     From     the     criti 
proportions    of    the    three    constituents    (water, 
internal    phase,    and    emulsifier).    or    in    the    pro- 

cedure    had    to    the    formati i    a    less    stable 

emulsion    or    of    none    at    all.     Thr    critical    pro- 
portions  vary   with   the   quantities  and    nature  ol 
the  constituents.     It  was  also  found  that  "  nuclei 
of  one  system  would  tend  t"  render  stable  incom- 
plete  emulsions   of    another   system,    and    that 
■'nucleus"  of  one  composition   would   acl    as 
emulsifvmg  agent    for  othei    internal  phases. 

(      \.  M. 

The  Shrewsbury  and   Knapp   process   for  tin    i/. 
mination  oj  coconut  oil   [in  butler  and  maryarin 
Id-. Inn  and    Bagshawe.     See   \l.\\. 

I'  AI  I.N  I-. 

Solutions   containiny   oil,  fat   or   ica.r  :     Uistillali 

■  ■i   solvents   from  ■     II.   J.    I'ooley.   and   <•. 

Scott     and     Sun.     Ltd..     London.      In..     Pat. 

103,682,  Jan.  31,  1916.     I  Vppl.  No.  I  10(1  of  1911 

Distillation   is  effected   in  a  series  ol  -till-,  tin- 

partial!;  distilled  contents  of  the  t"i    -till  passing 

at  a  regulated  rati-  to  the  next   lower  one,  and  -•■ 

successivel;    to    the    bottom    still,    in    which    thi 

heating  is  wholly  or  mainh    eftected.  and  theno 

t.i    the    discharge    pipe.     The    vaporised    solvent 
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en-  solvent  with  steam,  etc.)  rises  successively 
through  thestills  to  the  top  one.  whence  it  is  con- 
ducted to  a  condenser.  (Reference  is  directed,  in 
pursuance  of  Sect.  7.  Sub-sect.  4,  of  tin-  Patents 
and  Designs  Act.  1907,  to  Eng.  Pats.  2900  of 
I.S97  and  2847  of  1900  :  this  J.,  1897,  602  :  1900, 
437.)— C.  A.  M. 

Oil-soaps  ;    Process    of    making    soft,    transpar,  nt 
sodium .     ,1.  W.  Ryder,  Assignor  to  Speci- 
fication  Soap    ami    Oil    Co..    Inc.,    New    York. 
U.S.  Pat.    1.212,81.8,   Jan.    16,    1917.     Date  oi 
appl.,  .Tidy  12.  1915. 
About  100  lb.  of  a  vegetable  oil  is  beated  to  I00c 
to  110-  F.  (:;s°— 43°  C),  about  3  lb.  of  denatured 
alcohol   added,   and  the  mixture  saponified   with 
about  50  lb.  of  caustic  soda  lye  of   i'.'i     li.  (sp.  gr. 
L-332)   having  a  temperature  of   60     to    90      !'. 
(15-5°— 32    C).     After  the  addition  of  30  to  00% 
.if  water   the   mass  is   boiled  until  a  transparent 
—i i.i p   f '  he  de-ire.  I  consistency  is  obi  ained. — C.A.M. 

XIII.— PAINTS  ;   PIGMENTS  ;  VARNISHES ; 
RESINS. 

/.'.  sin  of  fir  and  pine.     CO.  Schwalbe.    /..  Forst-  u. 

Jagdwesen,   HJlii.  !)2 — .103.     Z.  angew.  Chem.. 

1910,  29,  Ref.,  486. 
The  yield  of  resin  from  fir  and  pine,  obtained  by 
successive  extractions  with  ether  and  alcohol, 
was  considerably  higher  from  new  than  from 
seasoned  wood,  especially  with  the  former  solvent. 
The  ether  extract  ive  was  yellow  and  oily  and  bitter 
to  the  taste,  whilst  alcohol  yielded  brown,  almost 
brittle  resins.  -The  extractives  contained  a  con- 
siderable proportion  of  unctuous  fat .  chieflj  glycerol 
esters  of  oleic  acid,  and  in  smaller  amounts  esters 
of  other  unsaturated  acids,  such  as  linolic  and 
linolenic  acids  ;  the  pure  resins  were  hard  and 
brittle.  From  new  wood  resins  were  obtained 
with  lower  acid  values  and  appreciably  higher 
iodine  values  than  from  seasoned  wood.  The 
resins  yielded  no  turpentine  when  distilled  with 
steam,  but  turpentine  was  produced  on  beating 
cither  the  fresh  or  extracted  wood  with  caustic 
Spda,  under  pressure,  at    ITU    C — F.  Sn».\. 

Coumarone  resin  in  the  manufacture  of  lacqiiers. 
Krumbhaar.  Farben-Zeit.,  1916,  21,  1086— 
1088.     /..  angew.  Chem.,  1910,  29,  Kef..   1ST. 

•  'oumaronio  resin  is  a  neutral  substance,  indifferent 
towards  saponifying  agents.  It  is  best  dissolved 
insolvent  naphtha  1  or  II  to  which  benzine  may 
be  added.  Drying  is  due  to  volatilisation  of  the 
solvent,  polymerisation  of  the  paracoumarone, 
and  autoxidat  ion  of  t  he  paraindene  ;  the  last  is  the  | 
most  important  factor,  and  good  drying  is  chiefly 
dependent  therefore  on  a  high  proportion  of 
paraindene.  The  film  of  dried  resin  may  exhibit 
a  glossy  or  matt  surface  and  for  a  time  increases 
both  i:,  toughness  and  hardness,  bid  ultimately 
it  becomes  brittle  ami  develops  cracks.  When 
unsuitable,  the  consistency  of  the  resin  may  be 
modified  by  the  addition  of  solid  resins  or  of  lin- 
seed oil  or  linoxvn.      !•'.  Sods. 


Patents. 
Putty  ;    Manufacture  «/ 


K.  llarkko.   Kotka. 


Finland.      ting.  Pats.  (A)  15.248  and  (b)  15.249, 

Oct.  28,  1915. 
(A)  Putty  with  a  considerable  degree  of  elasticil  \ 
is  obtained  by  using  instead  of  ordinarj  oil,  a 
mixture  prepared  l>\  boiling  rosin  oil,  Ton  grms.. 
until  it  ceases  to  froth  and  then  stirring  into  it 
petroleum,  300  grms.  (n)  Animal  glue,  50  grms., 
is  dissolved  and  hoi  led  in  water,  200  grms.  Bolted 
(rye)  meal,  "ill  grms.,  is  made  into  a  paste  with 
boiling  water.  300  grms.,  and  this  paste  is  stirred 
into  the  elm-  solution:    the  whole  is  then   mixed 


hot  with  petroleum.  50  grms.,  and  rosin  oil,  350 
grms.,  after  which  chalk  or  whiting  may  be  added. 

— E.W.  L. 
Paint  and  process  of  making  same.      \.  O.  Betts 

Asheville,  N.C.     U.S.  Pat.   1,213,330,  Jan.  2:;. 

1917.     Date  of  appl.,  Apr.  27.  1915. 
The     paint     contains     precipitated,     dehydrated 
barium  phosphate  and  a  drying  oil.-    B.  VV.  L. 

Paint    composition,     G.    C.    Hicks,    Chicago,    111. 

U.S.    I'at.    1,215,022,    Feb.    ti.    1017.     Date   of 

appl.,  Aug.  0,  1915. 
A    pigment   is    incorporated    with    a    mixture    of 
glucose  (less  than  50%)  and  linseed  oil  (more  than 
50%),  with  or  without  filling  material. — C.  A.M. 

Pigment  powder  and  process  of  making  the  same. 

S.   M.  Mc Murray.  .Smyrna,  and  J.  R.  Parrish. 

Nashville,  Tenn.     U.S.  Pat.   1.215,293,  Fe>,    6 

1917.  Date  of  appl.,  Feb.  3,  1916. 
A  composition-  intended  to  render  inked  impres- 
sions proof  against  the  action  of  petroleum  spirit. 
and  to  intensify  such  impressions,  consists  of  a 
mixture  of  a  saccharine  .substance  (1  part  ol 
glucose)  with  a  pigment  (3  parts  of  lampblack), 
and  an  inert  filling  material  (5  to  20%  of  starch). 
The  glucose  and  lampblack  may  be  mixed  with 
water  to  render  the  mixf  ure  plastic,  and  then  dried . 
powdered,  ami  incorporated  with  the  filline, 
material. — C  A.  M. 

Water-glass  paints  which  in  use  quickly  beconn 
waterprooj  :  I' re  pa  ration  of  -  — .  W.  Gallen- 
kamp,  Grosshesselohe.  Ger.  Pat.  294,330,  Apr 
I.   1916. 

Ordinary  water-glass  paints  are  mixed  with  an 
aqueous  solution  of  an  alkali  bicarbonate  or 
similar  substance  yielding  carbon  dioxide  on 
heating,  and  the  mixture  is  heated  shortly  before 
use.  On  heating,  a  uniform  separation  of  verj 
finely  divided  silicic  acid  takes  place  which  renders 
the  mixture  more  viscous  without  affecting  its 
covering  properties  and  renders  the  paint  water- 
proof and  weatherproof  within  twelve  hours  of 
its  application. — F.  SODN. 

Coke  as  a  by-product  in  the  >,i"!>>ih:' :turt  of  lamp- 
black ;    Process  of  obtaining  a  Ian-'!.  fuUy-burnt 

high-grade .     A.  Wegelin    A'.-Gt.  fiir   Russ- 

fabrikation  u.  Chem.  Industrie,  Cologne. 
Ger.  Pat.  2Q4.701,  Mar.  27.  1915. 
Liquid  fuel  containing  free  carbon  is  submitted 
to  distillation  and  imperfect  combustion  in  a.  short 
cylindrical  furnace  which  is  kept  in  motion  (pre- 
ferably by  rotation  about  a  horizontal  axis),  in 
such  manner  that  every  pari  of  the  internal  wall 
is  moistened  at  intervals  by  the  liquid  charge  and 
each  successive  film  completely  carbonised  in 
turn  by  the  beat  of  the  flame.  The  coke  pro- 
duced yields  very  little  ash  and  is  suitable  for 
making  carbons  for  electrical  work. — F.  SODN. 


Preparation  and  purification 

11.    C     Miller.    London,    and 
Eng.  Pat.  103.006.  .Ian. 


Gums  or  gum-resins 

oi   certain . 

II.  A.  Irlam,  Mill  Hill. 

1  I.  1916.    (Appl.  No.  639  of  1916.) 
Tin-;    purification    of    gums    or    gum-resins     i  .■/.. 

acaroid,  grass  tt black   boy,  and    Botany  Baj 

eiuns— and  their  preparation  in  a  granular  or 
pulverulent  form  is  effected  I  >  >  precipitating  them 
from  their  solutions  in  alkali  by  means  of  an  acid  or 
acid  salt.  As  alkalis,  caustic  soda,  caustic  potash, 
or  ammonia  may  be  used,  ami  a- acid-,  sulphuric, 
li\  drochloric,  or  oxalic  acid,  or  the  acid  salts  of  the 
first  and  last.  Nitre  cake  ma\  be  used  with  good 
results.  Foe  example  crude  gum  or  gum-resin, 
luu.  i-,  dissolved  in  water,  500,  containing  in 
solution  caustic  soda  cm'.  98%NaOH)  17  parts, 
at  80  C.  'I'he  solution  is  filtered,  ind  to  the 
tiltiat, •  a  mixture  of  sulphuric  acid,  L,  and  water 
Hi   parts   is  added,   the   temperature   being   main- 
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tained  at  10  60  •'..  preferably  between  50  and 
55  c.  The  precipitated  gum  i-  separated  by 
nitration.     E.  \Y.  L. 

Coating  composition ;  Liquid  — .  A.  I..  Brown, 
Wilkinsburg,  I'a..  Assigning  to  Westinghouse 
Electric  and  Manufacturing  Co.  I  .S.  Pat. 
l,212,738,Jan.l6.1917.  Dateofappl.,Dec.I0,191  I. 

The  composition  contains  a  phenolic  condensation 

product,  a  drying   >>il   (Chinese  wood  oil),  anda 

lead-manganese  drier.    The  drying  oil  1-  present  m 

iter  proportion  than  the  condensation  product. 

[Resinous^  condensation  product.    C.  P.  Steinmetz, 

Schenectady,  N.Y.,   Vssignor  to  General  Electric 

t'.s.  Pat.,  1,215,072,  Feb.  6,  1917.     Date 

Of  appl..   Jan.  'J.    1915. 

The  product  described  is  a  non-inflammable 
resin  consisting  of  the  condensation  produci  of  a 
halogenated  phenol  (monochlorophenol)  and  a 
substance  containing  an  aldehyde  group  (formal- 
dehyde).    E.  W.  I.. 

Condensation   products   from   phenol,   formaldehyde, 

,i,nl  Hi.  hi. 1  :    Manufacturing         -.    K.  Tarassoff, 
Moscow,   Russia.     U.S.  Pat.  1,216,515,  Feb.  20, 
mi:.     Date  of  appl.,  Feb.  21,  19]  I. 
See  Eng.  Pat.  528  of  L91  1  ;    this  J..  I'M  1.  557. 

A  hi, l<i/il<x  and  phenols;  Manufacture  of  hard 
compositions  of  matter  frtSm-  ---■  K.  Tarassoff, 
Moscow,  Russia.  U.S.  Pat.  1,216,516,  Feb.  20, 
1917.     Date  of  appl..  May  7.    191  I. 

See  Fr.  Pat.  170,810  of  1914  ;   this  J.,  1915,  L87. 

Condensation  products;    Method  of  producing  — 
and  product  thereof.    F.  Pollak,  Berlin.    I  .S.Pat. 
l,216,728,Feb.20,1917.  Date  of  appl.,  Sep.]  1,1910. 

See  Fr.  Pat.  120,404  of  1910;   this  J.,  1911,  373. 

Manufacture  oi  lead  monoxide.    Eng.  Pat.  lito.oii'i. 
See  VII. 

Impregnated  [electrical']  coil  and  method  of  making 
11,,  same.     U.S.  Pat.  1,213,726.     See  XI. 


XIV.     INDIA-RUBBER  ;      GUTTA-PERCHA. 

Vulcanisation  :   Coefficient  of and  stab  of  cure. 

P.  Schidrowitz  and  E.  \..  Goldsbrough.  India- 
rubber  .1..  li»17.  53,  327—328. 
THE  authors  point  out  that  the  figures  referred  to 
by  Stevens  (India-Rubber  J.,  1917,  53,  17—19) 
as  given  by  them  for  combined  sulphur  do  not 
necessarily  represent  their  final  opinion  on  the 
subject.  It  is  quite  possible  that  some  of  the 
rubbers  referred  to  are  exceptional.  The  question 
ue  is  whether  -tat.-  of  cure  is  to  be  judged 
i.\  chemical  or  mechanical  properties  of  the 
vulcanised  article,  thai  is  bj  the  amount  of 
sulphur  combined  with  the  rubber,  or  bj  the 
stress-strain  curve.  The  authors  [■•■-state  the 
case  for  the  latter,  with  reference  to  the  papers  by 
Spence  (this  .T.,  1917,  92),  and  de  Vries  (this  J., 
1917,  296).     E.  W.  I.. 

I'  \  I  KVTs. 

Rubber  waste;    Process  for  r 'ering  -      .     R.  F. 

Kinsley,  East  Cleveland,  J.  D.  Morion,  Lake- 
wood,  and  ( '.  I.'.  Haynes,  Cleveland,  Ohio, 
Assignors  to  Mechanical  Rubber  Co.  U.S.  Pat. 
1 ,215,941,Feb.l3,1917.  I  late  of  appl.,  Feb.  1.  1915. 

Rubber    waste    containing    fibrous    material    is 
.  omminuted,  and  the  fibrous  mat. -rial  disint. 
i.%    treatment   with  acid.     Excess  of  an  alkaline- 
earth   base  is  then  added  and  the  mass  worked 


until  homogeneous.  The  excess  of  alkali  is  sub- 
sequently neutralised  by  the  a.  Id  it  ion  of  a  saponifi- 
able  oil.  with  or  without  a  separate  devulcanising 
agent.  The  whole  of  the  added  ingredients  and 
their  products,  except  water,  are  allowed  to  remain 
in  the  mass  thus  obtained.     E.  W.  I,. 

Washing  and  disintegrating  raw  rubbt  r  and  materials 
containing  raw  rubber  or  the  like;    Machine  for 

.     \.    \.  Thornton,   London.     From   United 

Engineers,  Ltd.,  Singapore:    Eng.  Pat.  104.210, 
Feb.  23,  1916.    I  \ppl.  Kb.  2716  of  1916.) 


XV.     LEATHER  ;     BONE  ;     HORN  ;    GLUE. 

Patents. 

Quebracho  or  olhcr  like  tanning  solutions;  Ap- 
paratus for  the  preparation  of — — -.  ti.  van  do 
Wver,  and  ikssociation  Internationale  d'Agences, 
Ltd.,  London.  Eng.  Pat.  104,145,  Nov.  10, 
1916.     (Appl.  No.  Hi.  1 19  of  1916.) 

\  \  \t  iii  w  Lull  Liqui  !  can  be  heated  by  mean 
a  doubly-wound  spiral  steam-coil  at   the  bottom, 
is  provided  with  a  central  vertical  shall,  carrying 
propeller-like  stirrers  at   its  lower  end,  and  driven 
by  bevel-wheel  gearing  at  ii-  upper  end  :   a  sleeve 
or  bollovt  shaft   lit-  over  the  central  shaft,  and  is 
attached  to  a   framework  carrying  four  (or  othei 
number  of)  perforated    baskets,   the  whole  being 
capable    of     rotation     by    means    of    jevel-wheel 
gearing     in   a   direction   opposite   to   that    ol 
central    shaft.     The   quebracho  or  other  tanning 
material  is  placed  in  the  baskets,  and  the  vat 
idled  with  liquid  to  near  the  top  of   the  basket. 
When  the  apparatus  is  set  in  motion  a  current 
heated  liquid   is  driven  upwards  by  means  of  the 
propeller-tike    stirrers    through    the    baskets.     At 
the  sane-  time  liquid  is  forced  up  by  the  motion 
through     bell-mouthed     pipes,     with   swan-ne. 
leading  into  the  top  of  the  baskets,  good  circulation 

of    tl xtracting    liquid     through    the    tanning 

material    being  thus  secured,   and   the  process  of 
.  \i  ra.i  ion  hastened.     !■'..  W.  L. 

Tanning    agents;      Producing    soluble  .     O. 

Schmidt,  Assignor  to  Badische  Anilin  u.  Soda 
Fabrik,  Ludwigshafen,  Germany.  U.S.  Pat, 
l,216j612,FeD.20,1917.  Dateofappl.,July2,  1914. 

See  Kir,'.  Pat.  18,253  of  1913;    this  J.,  1914,877. 

Leather;    Artificial  and  composition   used  in 

the  manufacture  thereof.     L.   liuenfeld,  Vienna. 
1  .8.    Pat.    1,217,123,    Feb.   20,    1917.     D  l( 
appl.,  Dec.  II.  1912. 

See  Fr.  Pat.   156,261  ol    1913  ;    this  .1..  1913,    1 


XVI.     SOILS  ;  FERTILISERS. 
Soil    fertility;      Measurements    «/   .     W.    II- 

Jordan.        .New        York      Agric.       Exp.       Station. 

(ones.,.  Hull.  No.  124,  1916.  24  pages. 
W'nit  the  object  of  determining  relationships 
between  soil  fertility  and  chemical  composition, 
uine  different  soils  from  New  York  State  were 
selected  for  investigation.  They  were  put  into 
wooden  boxes,  15  in.  square,  with  a  layer  ol  -and 
beneath,  and  -own  with  barley  during  two  suc- 
cessive seasons,  the  grain,  straw,  and  total  drj 
mattei  being  determined  after  each  harvest  In 
the  chemical  investigation,  the  soils  were  analysed 
completely,  and  determinations  were  also  made 
of  the  matter  dissolved  by  hydrochloric  acid 
(sp.  gr.  1  115)  during  10  hours  at  100  «'..  of  the 
substances  rendered  soluble  by  continuous  leaching 
for  10  days  with  water.  ,V  200  HC1,  and  .V  25  IK 
and    ol    the    soluble   matter   obtained    by    shak 


Vol   XXXVI ,  No.  7.] 


Cl.    XVI.— SOILS  ;    FERTILISERS. 


397 


with  the  same  solvents  for  5  hours.  By  no  one 
of  these  methods  was  it  found  possible  to  correlate 
the  crop-producing  power  of  a  soil  with  its  content 
of  nitrogen,  phosphoric  acid,  and  potash,  either 
total  or  soluble.  In  some  cases  there  appeared 
to  be  a  connection  between  the  fertility  and  tie- 
total  soluble  matter  (particularly  the  organic) 
of  a  soil.  e.g..  two  soils  that  gave  a  very  low  crop 
yield  were  also  deficient  in  soluble  matter,  hut 
on  the  other  hand,  yields  of  141  and  96-8  grms. 
of  dry  matter  were  obtained  from  two  of  the  boxes 
containing  soils  showing  the  same  amount  of 
soluble   matter.— E.  IT.  T. 

Rice  plant;    Study  in  the  assimilation  of  nutrients 

hi/    the   .     J.    X.    Sen.     Agric.     Res.    Inst.. 

Pusa,     Bull.  No.  65,  1910.     13  pages. 

A  plot  of  non-calcareous  (lay  rice-land  (kewal) 
which  had  given  uniform  crop  results  in  previous 
years  was  sown  on  May.  21,  1015.  witli  seed 
(••  kalamdan  ")  which  was  regularly  grown  on 
t  his  soil.  The  young  plants  w  ere  not  t  ransplanted , 
but  tin-  usual  cultural  operations  were  carried 
out,  irrigation  being  performed  only  once — during 
an  exceptionally  dry  August.  Seedling  samples 
were  taken  on  June  30  ad  .Tidy  22nd;  adult 
plants  were  gathered  in  the  pre-flowering  stage 
on  Aug.  21,  on  Oct.  27  when  flowering  had  begun, 
on  Nov.  29.  when  the  harvesting  stage  was  reached. 
and  on  Jan.  7  (1916)  when  the  plants  were  dead- 
ripe.  Analyses  of  these  samples  showed  that  the 
nitrogen  content  steadily  diminished  from  the 
first  to  the  last  period  of  growth,  the  greatest 
decrease  taking  place  in  the  second  period.  In 
the  roots  there  was  a  very  slight  gain  during  the 
last  stages.  The  phosphoric  acid  content  of  the 
aerial  parts  remained  constant  except  in  the  first 
-tage  and  in  the  flowering  period,  when  it  was 
slightly  higher.  In  the  roots  there  was  a  continuous 
steady  decline.  The  potash  in  the  parts  above 
ground  increased  up  to  the  pre-flowering  stage 
and  then  declined.  In  the  roots  it  was  the  same 
during  the  first  two  stages  after  which  it  fell 
steadily.  The  <e  three  nutrients  became  con- 
centrated in  the  grains  as  the  ears  formed  and 
matured  ;  their  assimilation  from  the  soil  was 
practically  finished  by  the  flowering  stage — hence 
the  necessity  of  abundant  plant-food  during  the 
early  stages.  No  tendency  was  observed  on  the 
part  of  the  absorbed  nitrogen  and  potash  to  pass 
back  into  the  soil.  A  yield  of  900  lb.  of  dry  grain 
involved  a  depletion  in  the  soil  of  29-33  lb.  of 
nitrogen.  964  lb.  of  phosphoric  acid,  and  4969  lb. 
of  potash.  An  investigation  of  the  feeding  values 
of  the  parts  of  the  plants  at  different  stages, 
showed  that  the  straw  declined  in  value  with  the 
age  of  the  plant  ;  that  leaves  were  more  nutritious 
than  stems  of  the  same  period,  containing  more 
oil  and  protein,  slightly  more  carbohydrates,  and 
less  fibre.  The  food  value  of  the  leaves  is  greatest 
in  the  pre-flowering  and  the  flowering  stages. 
Dead-ripe  plants  are  at  least  of  equal  nutritive 
value  to  the  normally  ripe  samples. — E.  H.  T. 


Stable  manure;    Composition  of  arna/ . 

Russell.    J.  Board  Agric,  1917.  23,  1053- 


E.  J. 

-1055. 


Analytical  data  show  thai  army  stable  manure 
compares  very  favourably  with  farmyard  manure 
(Rothamsted).  The  former  is  very  good  both  as 
regards  condition  and  composition,  being  as  rich 
in  nitrogen,  potash,  and  phosphoric  acid,  as  the 
latter  ;  it  does  not.  however,  equal  cake-fed 
farmyard  manure.  It  contains  but  very  little 
litter  ;  its  moisture  content  is  much  lower,  and 
its  mineral  content  higher,  than  the  farmyard 
product.  Owing  to  the  facts  that  the  ammoniacal 
nitrogen  content  is  low.  and  that  the  dumps  are 
compacted  by  the  running  of  carts  over  them. 
the  loss  on  storage  is  relatively  small.  Army 
stable   manure    is    a    valuable    source    of   potash. 


one  ton  containing  about  IS  lb.,  equivalent  to 
144  lb.  of  kainite.  At  Is.  per  load  (Is.  1  id. —  Is.  id. 
per  ton),  it  is  extremely  cheap  ;  it  is  worth  at 
least  5s.  per  ton  on  the  farm. — E.  H.  T. 

Potash    Unit]   cement]  :     Manufacture   of from 

felspar.    J.  Board  Agric.  1917,  23,  1087 — 1091. 

A  sub-committee  of  the  Government  Fertilisers 
Committee  has  tested  Rhodin's  process  for  con- 
verting felspar  into  a  potash  fertiliser  (Eng.  Pat. 
is.338 !  of  1910  :  this  J..  1011.  OSS),  and  utilising 
the  residue  for  the  manufacture  of  a  white  cement 
(Eng.  Pat.  16.780  of  1899  :  this  J.,  1900.  633). 
Felspar  from  Loch  Eriboll.  Sutherlandshire,  con- 
taining S-6%  of  potash,  yielded  60%  of  it  in  a 
soluble  form  ;  mineral  from  Derome,  near  Yai  - 
berg,  Sweden,  containing  12-9%,  gave  51  %  of  the 
potash  in  soluble  form:  and  Roche  spar  from  Corn- 
wall, with  10-8%  potash,  yielded  750o  of  it  soluble 
in  water.  The  white,  or  nearly  white,  hydraulic 
cement  manufactured  from  the  insoluble  residue 
is  suitable  only  for  decorative  purposes.  As  its 
yield  is  about  27  times  that  of  the  potash  fertiliser 
and  as  the  demand  for  it  is  limited,  it  would  be 
necessary  to  sell  it  abroad,  or  to  strengthen  it 
and  sell  it  at  home.  The  Sub-Committee  is 
satisfied  with  the  process  and  recommends  it  for 
adoption  on  a  large  scale.  It  is  calculated  that 
100  tons  of  Roche  spar  would  yield  220  tons  of 
white  cement,  and  8  tons  of  potash  (K„0),  equiva- 
lent to  16  tons  of  S0°o  muriate. — E.  EL  T. 

Fertilisers  ;   Plant-physiological  study,    preliminary 

to  the  chemical  analysis  of ■       E.  A.  Mitscher- 

lich.  Landw.  Jahrbiicher,  1916.  49,  335 — 416. 
/..  angew.  Chem.,  1910.  29,  Ret.,  479—480. 
The  sand-culture  method  which  is  regarded  as  the 
basis  of  manure  analysis  shows  that  when  all  the 
factors  of  growth,  except  one,  are  kept  constant, 
the  plant-yield  (y)  increases  with  this  variable 
factor  (x)  in  accordance  with  the  law  :  log  (A — y)  = 
log  (A  — a)  —  ex.  A  comparison  of  the  increase  of 
yield  obtained  with  different  fertilisers  containing 
similar  plant  nutriment  gives  an  efficiency  ratio 
for  these  fertilisers  which,  with  similar  manuring, 
is  independent  of  all  other  factors  of  growth  and 
of  the  species  of  plant.  Excessive  manuring 
causes  plasmolytic  abnormalities  which  render  the 
law  inapplicable.  Since  different  plants  take  up 
different  quantities  of  the  various  foodstuffs,  it  is 
thought  that  the  value  of  the  ratio  is  influenced 
by  physical  rat  her  than  chemical  factors. — F.  Sodn. 

Patents. 

Fertiliser  composition,  and  process  of  making  sarm  . 

G.  H.   Earp-Thomas.   Glen  Ridge,   Assignor  to 

H.    K.    Hannah.    Montclair,    N.J.       U.S.    Pat. 

1,212,196,  Jan.  10,  1917.     Date  of  appl.,  Nov. 

10,  1914.     Renewed  Oct,  28,  1910. 
The  fertiliser  consists  of  a  mixture  of  ground  eel- 
grass,   ground   mineral  phosphate,   compounds   of 
potassium    and    nitrogen,    together    with    humus- 
forming  material. —  E.  H.  T. 

Fish-scrap,  help.  etc.  ;    Apparatus  for  the  reduction 

of .        G.    H.    Stillson,    Port      Townsend, 

Assignor  to  Pacific  Products  Co.,  Seattle.  Wash. 
U.S.    Pat,    1.212.410.  Jan.   10,    1917.     Date    oi 
appl.,  Dec  21,  1915. 
A  conveyor  cylinder,  containing  a  rotating  con- 
veyor screw,  is  surrounded  by  a  jacketed  chamber 
built  in  sections.     A  communicaf ing  shoot   which 
ran    be    closed    automatically,    and    an    air-duct, 
connect    this    cylinder    with    a    drying    cylinder 
furnished  with  a  revolving  paddle.      From  a  hot 
air  chamber,  fitted  with  steam  coils,  a  blast  of  hot 
air  is  blown  through  an  air-duct  into  and  through 
the  drying   cylinder  ami   the  jacketed    chaml 
Separate  sections  of  the  latter  are  heated   by  the 
\wiste   gases   from    a    boiler   furnace,    by    exhaust 
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-team  in. ni  a  steam  pump  and  a  steam  engine. 
,1  i.\  the  waste  steam  from  the  i  oils  in  the  hoi 
aambet .      '■'■■  H.  T. 

'  ■  rtiilxi  r;  Munufacturi   •■/ 
■mli  r.   etc.      1--    Herzka,     ^recibo,    Porto    Ri  o. 
-     Pat.    1,212,484,   Jan.    L6,    [917.     Date   of 
ppl.,  Oct.  24,  1916. 

bbens  waste  water,   osmosis  water,   or  other 

,te  liquor  obtained  in  the  extraction  of  sugar 

,,,  beet  molasses,  is  concentrated  to  55    Brix., 

i  t  reated  n  it  h  sulphuric  ai  id  in  amount  eh 

rally    equivalenl    to    the    total    lime    and    alkali 

.   ni.     Calcium     superphosphate,     nitrogenous 

animal  refuse,  and  sawdust  are  then  added,  and 

mixture  is  dried.      !■'..  1 1 .  'I'. 

fertilisers;     Mamtfactxtn    oj  D.    Shields, 

Edgeworth.   Pa.     U.S.  Pat.   1,212,573,  Jan.  16, 
1917.     Date  of  appl.,  Nov.  23,  L916. 
Carbonaceous    matter,    e.g.,    that    derived    from 
comminuted   coal,   i-  mixed    \\  it  li    flnelj    divided 
■  lay.   and   treated    with   subterranean   salt   water 
at  "212    I-'.    'I'"'    C.) ;    or  the  carbonaceous    sub- 
ted   with  the  sail    water,   heated   to 
I   .  and  the  claj  then  added.     E.  11.  T. 

Fertilisers  .■  [Continuous]  process  and  apparatus  for 

mpo&uu)    rate    [phosphate]    material    for    the 

mufaeturi     of  .     S.     Barth,     Dusseldorf. 

Qer.  Pat.  294,575,  Jan.  31,  1915. 

The  mixture  of  raw  material  and  acid,  as  il  passes 

from  the  mixing  vessel  to  the  reaction  chamber, 

ia  broken  up  by  a  currenl  of  compressed  air,  and 

product   is  mechanically  discharged  from  the 

chamber  as  a  granular  mass  which  is  conveyed 

away   for   further  treatment    or  for  stora 

r.  s,.i>n. 

/■'.  rttfisi  r  containing  ammonium  magnesium  sulphate 

and  ammonium  chloridi  :   Preparation  of  a . 

H.  Breeht,  Hanover.  Ger.  Pat.  294.857,  Feb. 
IT,  1916. 

wlmonu'm    sulphate    is    allowed    to    react     with 

luagneshna  chloride  or  material  containing  mag- 
am   chloride,   such   as   mother-liquors   of   the 

potash  industry,  and  carnaUite.  The  double  -alt 
,n.,l    i-    non-hygroscopic    and    is    much    less 

soluble  than   immoniuni  sulphate.     I'.  Sodn. 
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\lassecuiU  :  Treatment  of  thi  in  the  centrifugal 

in  Hi  i.  II.  Pratt .     Hawaiian  <  'hermits' 

\.-,„       Nov.,    1916.     [ntern.    Sugar   J.,    1917, 

19.  89     90. 

I  s  order  to  prevent  the  gradual  destrui  tion  of  the 

■ .  vi  hen  hastening  drj  ing  by  the  aid  of  steam, 

it    is    suggested    that    the   steam    should    be  dis- 

chargedbetween  the  curb  wall  and    the   basket, 

.mil  caused  to  flow    in  the  same  direction  as  the 

revolving  machine  by  a  deflector  fastened  to  the 

curb,     when  tlii-   procedure   was  adopted   there 

saving  of  1"  per  cent,  in  time,  and  the  sugar 

showed  an  increased  polarisation  "I    I  .  while  the 

purity:  of  the  in  lasses  was  practicallj   unaffected. 

lu  carrying  out  the  "hoi  molasses  method,"  the 

machine  is  started  empty,  and  when  it  has  acquired 

sufficient  s] '1  to  prevent  swinging,  the  massi  cuite 

i-  run  in  slowly,  hot  molasses  at  82  to  ss  r. 
,  Imi  t,,  190  I  i  being  introduced  at  the  same 
time  through  a  l-in.  pipe,  three-quarters  open  or 
The  outlet  of  this  pipe  >-  placed  just  above 
the  diip-pan,  almost  touching  and  in  front  of  the 
inflowing  massecuite.  Even  when  the  molasses 
i-  not  thinned  by  wash-waters,  i  here  may  be  a  i 
in  the  purity,  oat  nol  enough  to  offset  the  -Teat 
gain  hi  the  time  ol   drying,   which  sometimes  is 


diminished  by  half,  while  the  sugar  may  have  a 
polarisation  of  si  .  as  compared  with  68  when 
hot  molasses  i-  not  used.     .1.  P.  (>. 

Sugar :     I  n    of 


■  in     lotc-gi 
molasses    by    tht     Williams    process.     •' .    .\ .    S 
William-.      Report      to     the      Hawaiian     Sugar 
Planters'    \--oe..  1916.     [ntern.  Sugar  J.,  1917 
19,   li"     92.      [See    Eng.    Pat.    16.799   ol    1915  ; 
this  J.,   1916,  61  I.) 

It  is  claimed  bj  the  author  that  if  a  final  molas 
be  concentrated  to  a  drj  substance  content 
99  Brix,  practical!}  the  whole  of  it.-  sucrose  will 
crystallise,  thus  demonstrating,  contrarj  t  •  >  the 
theory  of  molasses  formation  held  bj  Geerligs  and 
others,  thai  il  is  nut  the  glucose,  gums,  or  mineral 
matter  which  either  singh  or  in  combination  pre- 
vent crystallisation,  but  solelj  the  water  present.  In 
experiments  made  in  Hawaii  a  quantity  of  "final 
molasses'!  was  boiled  to  an  almost  complete 
absence  of  water,  and  run  into  small  containers, 
in  which  sucrose  separated  in  the  form  of  a  verj 
fine  grain.  1>\  using  a  centrifugal  with  a  ni 
perforated  bowl,  operating  at  a  very  high  speed 
of  revolution,  it  was  found  that  the  very  dense 
and  practically  solid  mass  could  be  separated  into 
two  parts,  one  containing  a  maun  portion  ol 
sucrose  and  a  minor  portion  of  impurities,  and 
the  other  containing  a  minor  portion  of  sucro 
Init  a  major  portion  of  glucose,  gums,  etc.  It  i- 
claimed  thai  over  !"'.,  of  the  sucrose  presenl  in 
the  original  "  Anal  molasses  "  (which  had  a  purity 
of  about  I"  )  was  recovered  in  the  form  ol  . 
massecuite  having  a  polarisation  of  50  and  a  punt  \ 
of  53  .  In  another  experiment  lilt  lb.  of  dried 
molasses  having  a  purity  of  17  was  diluted  with 
I ,  lb.  of  w  at  er,  producing  a  massecuite,  which  was 
spun  in  a  high-speed  machine,  when  a  massecuite 
weighing  365  lb.  (53°,    of  the  original  charge),  and 

a  polarisati >f    57Q   and   a   purity  of  <>"  .    wa- 

obtained ;  while  the  molasses  removed  weighed 
-L'T  lh..  and  had  a  purit  \  of  28-8  .  and  a  polarisation 
of  22  8%.     .1.  P.  0. 

/.'  files  in  using  commercial  glueosi   in  pharmaceutical 
preparations.     Cowie.     Sei   \\. 

lVl'I.N   PS. 

Centrifugal    machines    and    the    like.     Kng.     Pat. 
L02.407.     See   I. 

.1/,:,  ■■•   fertiliser  horn  Strffens  waste  ical 

etc.     I  ,S.  Pat.  1,212,484.     9ee  XVI. 
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MiiH  :     Evident  e    oj    tht  ii  •  •/    otj 

enzynn     hydrolysing     the     furfuroids    oj    barley. 
.1.  L.  Baker  and  II.  I'.   E.   Hulton.     Chen 
Trans.,    1917,   111,   li'l      [30. 

THE  authors  use  the  term  "  furfuroids  "  to  denote 
substances  which,  like  pentoses  and  pent,,-. in-. 
yield  a  considerable  amount  ol  furfural  when 
di-tilled  with  hydrochloric  acid  under  the  usual 
conditions:  for  the  determination  of  the  furfural 
p;,„ lu,,-, I  thej  employed  Eehling's  solution  (sm 
ilu-  J.,  1916,  11-7  .  I'll,  distribution  of  furl 
in  different  part-  of  barlej  and  mall  corns  i- 
indicated  bj  the  following  yields  of  furfural. 
referred  to  drj  material  in  all  cases:  entire 
barley  corn,  .V'.'",.  :  excised  embryos  befoM 
germination,  17".,:  young  plumules  germinated 
in      t  he      dark.     5'7  rootlet  malt  -culaaL 

9  |  ;  malt-husks  (brewers'  -rain-).  L'ti.V,. 
During  the  conversion  ol  barlej  into  mall  the 
amount  of  furfuroids  present  undergoes  a  -mall 
hut  distinct  increase.  Excised  barlej  embryoai 
germinated     on     -and     moistened     with     sucroM 
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solution,  wen;  found  to  increase  in  weight  and 
ftirfuroid-content  at  the  expense  of  the  sugar. 
ITnder  normal  conditions  of  germination  the 
furfuroids  gained  by  the  embryo  are  drawn  from 
Hie  endosperm,  probably  by  the  agency  of  an 
enzyme  which  renders  them  soluble.  Experi- 
ments described  indicate  that  such  an  enzyme 
occurs  in  extracts  of  green  malt  and  is  precipitable 
therefrom,  like  diastase,  by  alcohol.  Digestion 
of  green  malt  and  barley  in  vitro  showed  that  a 
portion  of  the  insoluble  furfuroids  of  barley  is 
rendered  soluble  as  the  result  of  enzymie  activitj 
of  the  green  malt.  About  10°,,',  of  the  insoluble 
furfuroids  of  purified  malt-husks  was  rendered 
soluble  by  the  act  ion  of  the  precipitate  produced  by 
alcohol  from  an  extract  of  green  malt,  at  30  ('.  An 
aqueous  extract  of  green  mall,  allowed  to  act  on 
lirewers'  grains,  produced  reducing  sugars  (pentose). 

—J.  H.  L. 

Potato-starch  as  mull  adjunct  [in  brewing'].  V. 
Koudelka.  Allgem.  Zeits.  Bierbrau.  u.  Malz- 
fabr.,  l!H(i.  44,  71.  Z.  ges.  Brauw.,  1010,  39, 
222. 
In  Austria  brewers  are  now  permitted  to  replace 
30%  of  their  malt  by  sugar  and  to  use  potato- 
starch  in  addition.  Very  pure  starch  is  necessary 
lor  this  purpose.  It  must  first  be  mashed-in  with 
cold  water  to  prevent  the  formation  of  lumps,  and 
it  may  be  saccharified  either  by  itself  in  a  sub- 
sidiary mash  or  after  addition  to  the  main  mash  ; 
the  former  method  is  recommended  for  large 
breweries,  the  latter  method  requiring  very 
efficient  mash-tun  rakes.  According  to  Iintner 
the  amounts  of  conversion  products  formed  from 
IDO  parts  of  potato-starch  by  the  action  of  diastase 
at  50°,  55°,  60°.  and  65°  C.  are  0-13,  503,  52-68, 
and  00-34  parts  (dry  substance)  respectively. 
Since  starch  contributes  no  nitrogen  to  the  wort, 
steps  must  be  taken  to  utilise  to  the  full  the 
nitrogenous  matters  of  the  malt. — J.  II.  I.. 

Yeast     maceration    juice;      Von      Lebedejf's . 

M.  W.  Beijerinck  anil  .1.  .T.  van  Blest.  Polio 
iGcTobiologica.  Holland.  Beitr.  ges.  Microbiol., 
1910,  4,  No.  2.  Woch.  Bran..  1910,  33,  170. 
The  author  mod-lies  von  Lebedeff's  method  of  pre- 
paring yeast  for  maceration  (this  .!.,  11)11.  1081) 
as  follows  : — Beer  yeast  which  has  not  been 
pressed  is  allowed  to  ferment  a  10%  solution  of 
sucrose.  The  yeast  crop  is  pressed,  passed  through 
:i  iiair  sieve,  and  spread  out  on  filter  paper,  in  as 
tine  a  form  as  possible,  to  dry  in  a  warm  chamber. 
The  dry  material  is  again  sified,  and  only  tin- 
floury  portion  is  used,  since  this  contains  a  larger 
proportion  of  ruptured   cells  and   yields  a  much 

imore  active  juice  than  the  larger  fragments. 
\uto-digestion  liberates  zymase  only  from 
previously  ruptured  cells,  and  the  same  is  true  of 
yeast  catalase,  which  like  zymase  occurs  as  a 
ispension  colloid  in  juice  prepared  by  von 
Lebedeff's  method.  Both  these  enzymes  are 
probably  of  greater  molecular  magnitude  than 
diastase,   tryptase,    pepsin,    ami    some   classes    of 

i  proteins. — .T.  II.  I.. 
Titration   [of  brewing  materials]  in  stages  by  means 
tf  turn  indicators.     A.  Beichard.     Z.  ges.  Brauw 
1010,  39,  313-   -315.  322      321.    320      331      337 
339,  345-     3  17.  353     -35  1. 

■  Iv  the  titration  of  barley  and  malt  extracts,  worts, 
and  beers,  with  alkali,  considerably  lower  results 

!  are  obtained  with  litmus  as  indicator  than  with 
phenolphthalein.  The  development  of  acidity 
which  accompanies  the  malting  process  cannot  be 
directly  determined  by  comparing  the  acidities  of 
the  barley  and  malt,  as  it  is  to  some  extent 
niasked  by  a  loss  of  acidity  from  the  barley  husk 
during  steeping.  The  increase  of  acidity  associated 
with  the  fu-st  stages  of  germination   is  due  mainh 


to  the  formation  of  very  feebly  acid  substances 
which  react  acid  cowards  phenolphthalein  but  not 
towards  litmus.  The  acidity  developed  in  wort 
during  fermentation  is  due.  on  the  other  hand. 
mainly  to  substances  which  react  acid  towards 
litmus.  The  authoi  considers  that  the  stability 
of  beer  depend*  not  so  much  upon  the  total 
acidity  (determined  with  phenolphthalein),  as 
upon  a  high  acidity  to  litmus  in  proportion  to  th 
total  acidity.  Some  experiments  are  descri 
which  show  that  in  an  electric  field  the  aromatic 
substances  of  hops  and  malt  migrate  towards  tit 
anode  and  are  therefore  negatively  charged. 
Under  normal  conditions  they  are  probabh 
adsorbed  on  positively  charged  colloidal  particles 
in  the  beer. — J.  If.  L. 

Amino-nitrogen  in  worts,  extracts,  etc.;    flasometric 

determination  of .     H.   Emslander.     '/..  ges 

Brauw..  1010.  39.  205-207. 

Tut;  author  has  modified  slightly  the  method  de- 
scribed by  Van  Slyke  (this  J..  1911.  771).  Octyl 
alcohol  is  used  instead  of  amyl  alcohol  to  over- 
come frothing;  and  the  evolved  gas  mixture, 
before  being  transferred  to  the  Hempel  pipette 
for  purification,  is  freed  from  most  of  its  nitri 
oxide  in  the  burette  (F,  loc.  cit.)  which  is  filli 
with  concentrated  ferrous  sulphate  solution 
instead  of  sulphuric  acid.  This  avoids  the 
frequent  renewal  of  the  alkaline  permanganate 
solution  in  the  Hempel  pipette. — J.  H.  L. 

Barley  ;    Utilisation  <>f  lh<-  nutrient  valm  ,.,  ,, 

brewing.     M.  Busemann.     Z.  ges.  Brauw.,  1916, 

39,   331     -332. 

Tut:  authoi  adduces  evidence  to  show  that  the 
nutritive  value  of  barley  is  well  utilised  in  brewing. 
According  to  Rubner,  70%  of  the  nutritive  value 
appears  in  the  beer,  and  to  this  must  be  added  tn< 
value  of  the  spent  grains  ami  yeast  as  fodder. 
When  barley  is  used  directly  for  feeding  )  igs  oi 
other  stock,  only  about  10%  of  the  nutritive 
substances  is  eventually  consumed  by  human 
beings,  the  remainder  being  destroyed  within  the 
animal. — J.  II.  L. 

Adenine-uracil    dimicleotide    ami    the    sintctun 
yeast  nucleic  acid.     Jones  and  Read.     See  XX. 

Yeast  nucleic  add;    Mode  of  nucleotide  linkage  in 
Jones  and  Read.     See  X  X . 

Patents. 

yeast,  mvcorini,  moulds,  bacilli,  dr.:  Pure-culturt 
apparatus   for  .     .1.    H.    I'.    Hague,    Mexico. 

U.S.     Pat.     1.212.051!.    .Ian.     10.     19'l7.       Date    ol 

appl.,  .Dine  10.  1010. 

Tin:  apparatus  comprises  a  small  initial  closed  vat 
and  a  large  secondary  one.  and  means  tor  trans- 
ferring liquid  from  one  to  the  other  and  lor  supply- 
ing them  with  steam  and  sterilised  air  undei 
pie-sure.  The  mechanism  for  sterilising  the  air 
may  include  a  sterilising  or  filtering  medium  - 
arranged  as  to  be  enveloped  by  steam  in  one  of  t  h 
vats  (when  these  are  steamed).     .1.  II.  I.. 

Beverages;  Process  of  preparing  [alcoholic]  — . 
G.  Defren.  Newton. Mass.  U.S.  Pat.  1,214,518, 
Feb.  o.    1017.      Dati    ol   appl.,  June  29,    191  I. 

Material  containing  starch  and  protein  is  heatei 
with    acidulated    water    to    produce    a    sufficient 
< |u;mt  it  >  of  fermentable  sugai.     The  conversion  is 
then  arrested,   but    tie-  product    is  left    somewhat 
acid  to  retain  proteins  in  solution.      \ftei   separa 
tion   of   undissolved    matter,   the   liquid 
with   hops  ami   fermented.      Before  tin-   boiling  a 
portion  of  the  liquid  ma\  be  caramelised  and  agaii 

mixed    xv  it  li    tin-    bulk:     an. I    alter   the    hop-boiling 
lie-  product    ma\    be  fined   with  casein.      .1.  II.  I.. 
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Beverages;     Process    of    producing- 


.  Extract 
having  the  flavour  and  aroma  of  malt  and  process 
of  producing  the  same.     \t.  and    L.  Wallerstein, 

New    York.'    r.s.    Pats,    (a)    1,214,720   and    (B) 
1,2]  1,730,  Feb.  0,  1917.     Date  ol  appl.,  June  21, 

191U. 

(a)  A  synthetic  extract  containing  the  products 
formed  by  interaction  between  amino-compounds 
and  sugars  is  dissolved  in  water,  and  tin'  solution 
is  boiled  uitli  hops  an. I  cooled.  It  may  iir  filtered 
and  carbonated,  or  fermented  bj  peas)  and  then 
filtered  an. I  carbonated.  (B)  A  synthetic  extract 
having  tin-  flavour  ami  aroma  of  malt  i-  made 
from  amino-compounds  (proteolytic  products) 
aiul  sugars,  e.g.,  i>\  their  interaction  in  a  concen- 
trated   form   at    90    C. — J.  II.  I.. 

/•'..„«/  product,     r.s.   Pat.    I  .ii  lir,7i!L'.     See   XIXa. 

Method  of  extracting  and  modifying  proteins  or 
albuminous  matter  [from  yeast  .  I  .S.  Pat. 
1,213,545.     Set    \\\\. 


XIXa.— FOODS. 

Milk  powder  ;    Analysis  of .     Determination  nf 

moisture    <unl    fat.     C.    Porcher.      \im.    l-'al-if.. 
I'M r.,   9,  450      156. 

The  quantity  of  moisture  in  milk  powders  is  besl 
determined  by  drying  the  sample  over  phosphorus 
pentoxide  at  l".  ('.  I'm-  |s  hours,  or.  if  necessary, 
for  72  hours.  Sulphuric  acid  is  unsuitable  as  a  drying 
agenl  owing  to  its  marked  \  apour  pressure  at  I.".  ( '.. 
ami  desiccation  over  calcium  chloride  i-  verj  slow. 
The  ordinary  method  of  drying  in  a  steam-oven 
causes  ih'j  milk  powder  to  develop  a  brown  colour 
ami  evidently  alter-  the  composition  of  some  of 
Mi,'  constituents;  this  discoloration  is  more 
pronounced  in  tin-  case  of  milk  powders  prepared 
from  milk  which  ha-  been  treated  with  sodium 
bicarbonate.  The  Rose-Gottlieb  method  is 
recommended  for  the  determination  of  tin-  fat  ; 
direct  extraction  of  the  powder  with  ether  in  a 
Soxhlet  apparatus  gives  low  results.     W.  1'.  s. 

Coconut  nil  \i»  butter  and  margarine]  :    Tin  Shrews- 
bury and  Knapp  process  for  tin  determination  of 

.     <i.     I>.     Klsilon    an, l    c.     H.     Bagshawe. 

\nalvst.  1917,  42.  72  s;t.  (See  this  .1..  1910, 
1128  j  1912,  I  17. 
Various  modifications  in  tin-  working  of  this 
process  were  examined,  tin-  object  being  the 
prevention  of  error  due  to  the  different  rates  of 
separation  of  the  insoluble  acids  from  the  alcoholic 
solution  ami  also  to  ascertain  the  most  suitable 
strength  ol  alcohol  to  be  used.  The  greatest 
difference  between  the  values  obtained  for  coconut 
oil  ami  margarine,  respectively,  were  obtained  by 
using  alcohol  of  sp.  gr.  0*920  at  15'5  ('.  The 
.1. -tails  of  the  procedure  recommended  are  as 
follow-:  Five  grms.  of  the  fat  l-  saponified  by 
heating  in  a  tla-k  with  15  c.c.  of  glycerol  sodium 
hydroxide  solution  (a  mixture  of  700  c.c.  of 
glycerol  and  200  c.c,  of  a  solution  made  by  dissolving 
1  lh.  of  sodium  hydroxide  in  1  litre  of  water),  the 
soap  is  dissolved  in  1  15  c.c.  of  boiling  water,  in  c.c. 
of    Hi",,    (by   vol.)   sulphuric   arid    i-   added,    the 

mixture  i-  shaken,  cooled,  and  the  liquid  tillered. 
The  rake  of  fatty   arid-   i-  -hak.-n   with   20   c.(  .   of 

boiling  water,  led,  and  tin-  liquid  filtered,  the 

.  ake  "f  fatty  arid-  being  broken  up  and  rinsed  on 

to  the  lilter  with  30  C.C.  of  eold  water.  The  filter 
paper  is  opened  and  supported  in  the  rim  of  the 
filter-stand  and  tin-  flask  i-  inverted  over  the 
tiller  paper,  in  which  position  both  are  allowed  to 
drain    and     dry     overnight.      The      Bask     i-     then 

i  in  a  water-oven  for  5  minutes,  while  a 
.urrent  of  air  is  blown  into  it.  the  Alter  paper  i- 
added,  and  th,-  drying  continued  for  a  further  in 


inins.     one  hundred  c.c.  of  alcohol  of  sp.  gr,  0*920 

at    15*S    C.    is  then  add.-. I.  the   tla-k    is  corked,  it - 

contents   are   heated   until   the   fatty   acids  have 
dissolved    completely,    then    cooled    to    i.vr,   t  .. 
shaken,  kept  at  this  temperature  for  30  mins.,  and 
the   liquid    Altered.     Fifty   c.c.   of   the   filtrate 
titrated   with    .Y    in   sodium  hydroxide  soluti 
using   pheriolphthalein    as    indicator.     The   val 
obtained   for  coconut  oil.  under  these  conditions, 
is  102,  for  butter  11,  and  for  margarine  0*2.     Tables 
are  given  showing  the  values  obtained  for  various 
mixtures  of  coconut  oil.  butter,  and  margarine. 

— W.  P.  s. 

I   •  ■•  :/i>i!,  n   ;        /.',  latin-     i  aim-     nf    <■<;-; 

iimh  ins  innl  protein  concentrates  as  supplements 

to .     T.    B.    Osborne    and    L.    B.    Mendel. 

•  I.  Biol.  Chem.,  1917,  29.  69     92. 

Tin-:    products    studied    included    casein,    lact  al- 
bumin,   edestin,    cottonseed     protein,    cottonseed 
flour,  soya  bean  Aour,  "  milk-albumin."   li-h  m 
maize     oil     cake,     "  vegetable    albumin     Hour." 
brewers'   grains,   distillers'    grains,   pea   meal,   and 
.-.nt  ii  nut  meal.     The  efficiency  of  tin  sesupplinu 
to    maize    gluten    presumably    depends    on    t> 
relative  content  of  lysine  and  tryptophane,  wli 
substances  are  lacking  in   maize    gluten.      Lacl 
bumin  proved  to  be  the  most  efficient,  an 
factor}      growth     was     produced      with     smaller 
quant  it  i«--  of  this  protein  than  of  any  of  t lie  othei 
the  least   effective  were  brewers'  grains,  distil! 
grains,  and  "  vegetable  albumin  Hour."    probablv 
Because     of     their     low     lysine     content.     Small 
addition-    (one-eighth    of    the    amount     of    maize 
gluten)   of    the    more    efficient    proteins   appeared 
actually     to    supplement     the    maize    gluten,    for 
equivalent   amounts  of   these   proteins  alone,  in    i 
similar     ration,     were     incapable    of    inducing    a 
comparable  degree  of  growth.— W.  P.  S. 

Hydrocyanic  acid   [in    plant   tissues];     Determine- 

limi   nf and  tin-  probable  form   in   which    it 

occurs    in    Sorghum    vulgare.     .1.    J.    Willamaii. 
J.  Biol.  chem..   1917,  29,  25—36. 

Methods  in  use  for  the  determination  of  hydro- 
cyanic acid  in  plant  ti-siie-  are  of  doubtful 
curacy  owing  to  the  difficulty  of  obtaining  complete 
hydrolysis  of  the  glueosides  b\  means  of  acids,  and 
because  of  the  retention  of  the  hvdrocyanir  acid  by 
the  tissues.  Hydrolysis  of  the  dhurrin  in  Sorghum 
vulgare  is  best  attained  hy  means  of  the  glucosidase 
found  in  the  same  tissue-  (autolysis);  it  takes 
place  rapidly  at  15  ('.  Retention  of  hydrocyanic 
acid  by  the  tissues  during  distillation  cannot 
prevented  by  the  addition  of  tartaric-  arid  nor  can 
it  In-  lessened  appreciably  by  distilling  under 
reduced  pressure.  Hydrocyanic  acid  occurs  in 
Son/hum  ruli/are  as  a  glucoside,  dhurrin,  and  also  in 
tin-  form  of  a  nontrhi.o-i.h-,  the  nature  of  whicl 
as  y.-t  unknown  ;  it  is  the-  latter  portion  of  the 
cyanide  of  this  plant  which  i-  probably  responsible 
for  the  poisoning  of  cattle.  The  non-glucosidic 
cyanide  can  be  distinguished  from  the  glucosidic 
by  macerating  the  leaves  with  .">"..  tartaric  acid 
solution  to  prevent  anv  enzvnic  action,  and  then 
distilling.  W.  P.  s. 

Cyanogenetic     compounds     of     Sorghum     vulgai 

Effect  ni  anaesthetics  and    of    imsl  on   the  . 

J.  J.  Willaman.    J.  Biol.  (hem..  1!U7.  29.  37 

I'm    leaves  of  Sorghum  vulgare  after  exposun 
the    vapours    of    chloroform,    ether,  and    alcohol, 
yield     more     hydrocyanic     acid,     both     glucosidic 
and    non-glucosidic,    than    do    the    normal    leavi 
the    anaesthetics    thus    stimulate    the    hydrolytio 
and    synthetic   action-  of   tie-   glucoside  enzymes. 
Enzyme  powder  prepared  from  lec\.--   which  hid 
been  subjected   to    the    action  oi    chloroform 
about      twenty-five     times     as     active      towards 
amygdalin    as    was    the    powder    prepared    from 
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untreated  leaves.  Freezing-  also  increases  the 
quantity  of  hydrocyanic-  acid  yielded  by  the 
leaves;  this  is  due  to  the  rupturing  of  the  cells 
and  to  disturbed  enzyme  equilibrium. — W.  P.  S. 

Cocoa;   Alkalinity  of  —  — .     Arpin.     Ann.  Falsif., 
1017.   10,   10—  1  4. 

ACCORDING  to  French  law,  the  alkalinity  of  the 
ash  of  pure  cocoa  should  not  exceed  2-75%, 
calculated  as  potassium  carbonate  and  expressed 
in  terms  of  the  dry.  fat-free  substance  :  when 
this  limit  is  exceeded,  the  cocoa  must  be  sold  as 
■'  alkalised  "  or  '*  soluble  cocoa,"  indicating  that 
it  has  been  treated  with  an  alkali  during  manu- 
facture. The  author  has  examined  certain  samples 
lately  which  had  an  alkalinity  corresponding 
with  31  to  3-5°,,  of  potassium  carbonate  and 
which  the  manufacturers  guaranteed  to  be  free 
From  added  alkali.  Examination  of  cacao  beans 
fi-om  various  sources  showed  that  the  alkalinity 
sometimes  exceeds  the  limit  mentioned,  e.g., 
Madagascar  beans  had  an  alkalinity  of  3-5%, 
Chuao  beans,  3-59%.  It  is  concluded,  therefore. 
t hat  slight  excess  of  alkalinit  y  in  the  three  Samples 
may  have  been  due  to  natural  causes. — W.  1'.  S. 

Coffee  substitutes  f nan  malt,  etc     L.  Ronnet.     Ann. 
Falsif.,   1917.   10,  23— 25. 

To  determine  whether  differences  existed  in  the 
compositions  of  decoctions  prepared  from  roasted 
barley,  roasted  green  malt,  roasted  malt,  etc., 
analyses  were  made  of  decoctions  prepared  under 
identical  conditions  from  the  various  grains  ; 
10  grms.  of  the  sample  was  boiled  for  5  mins.  with 
150  c.c.  of  water  and.  after  standing  for  IS  hours, 
lie  solution  was  diluted  to  250  c.c,  and  filtered. 
In  all  cases  the  total  soluble  substances  amounted 
to  about  38%.  calculated  on  the  dry  substance  ; 
tie  reducing  substances,  expressed  as  maltose, 
varied  from  5-3  to  8-5%,  except  in  the  case  of 
malt  which  had  been  moistened  and  kept  at  60° 
to  70°  C.  for  three  hours,  the  quantity  of  reducing 
substances  then  increasing  to  about  20%  with  a 
corresponding  decrease  in  the  amount  of  starch 
and  dextrins.  This  reduction  in  the  quantity 
of  starch  and  dextrins  was  about  9%.  i.e.,  from 
about  29%  to  20%.— W.  P.  S. 

Study  in  the  assimilation   of  nutrients  by  the  rice 
-plant.     Sen.      Srr   XVI. 

Utilisation  of  the  nutrient  value  of  barley  in  brewing. 
Busemann.     See   XVIII, 

Patents. 

Egg-preserving  compound.  II.  D.  Bostock.  Jack- 
sonville, Fla.  U.S.  Pat.  1.212,445,  Jan.  10, 
1917.     Date  of  appl.,  June  13.  1910. 

THE  compound  consists  of  a  solution  of  1  lb.  of 
Desmodium  torluosum  meibomia  in  one  gallon  of 
water,  in  which  the  eggs  are  immersed. — J.H.J. 

Curing  meats  ;  Art  of  — .  G.  F.  Doran,  Omaha, 
Nebr.  U.S.  Pat.  1,212.014.  Jan.  10.  1917. 
Date  of  appl..  Apr.  29.  1910. 

The  meat  is  treated  with  a  pickling  liquor  con- 
taining either  sodium  nitrite  or  a  mixture  of  sodium 
chloride,  an  alkali   nitrate,   and   an  alkali   nitrite. 

—J.  H.  J. 

Food  product.  It.  Wiles.  Riverside.  111.  U.S. 
Pat.  1.212,722.  Jan.  10.  1917.  Date  of  appl.. 
Dec.  20.   1911. 

The  food  consists  of  a  powder  composed  of  the 
"lid  constituents  of  fermented  malt  liquor,  in  tl  e 
same  relative  proportions  as  in  the  liquor.  The 
powder  is  soluble  in  water,  and  when  the  solution 
is  carbonated,  it  has 'the  original  properties  of  the 
malt  liquor  without   the  alcohol  content. — J.  H.  .1. 


Breait  ;    Mineral  water  lor  use  in   the   manufacture, 

of  leavene'i .      H.  A.  Kohman,    Pittsburgh, 

C.  Hoffman.  New  York,  and  T.  M.  Godfrev. 
Pittsburgh,  Pa.  U.S.  Rat.  1.213.210,  Jan.  2  3. 
1917.     Date  of  appl..  June,  8,  1916. 

WATER  containing  ammonium  chloride,  calcium 
chloride,  and  potassium  bromate  is  used  as  a 
veast  stimulant  and  dough  ripener  in  making 
bread.     (See  also  this  J..  1910.  1030.)— W.  P.  8. 


Dough;    Composition    for    leavening 


A.    M. 


Hamblet,  Winchester,  .Mass.  U.S.  Pat.  1.213,357, 
Jan.  23,  1917.     Date  of  appl.,  Dee.  10,  1914. 

The  composition  is  a  liquid  containing  lactic  acid, 
lactic  anhydride  in  amount  not  less  than  15%  of 
the  lactic  acid,  and  a  solvent  in  amount  not  less 
than  20%  of  the  total  volume  of  the  composition. 
The  total  acidity  of  the  composition  is  greater 
than  that  of  an  N/1  acid  solution. — J.  H.  J. 

Bread  ;  Process  for  th<>  manufacture  of  whole-grain 

.     P.    Gross,    Charlottenburg,    Assignor    to 

Vollbrot  Patent- Verwertungs  Ges.  in.  b.  II., 
Berlin.  U.S.  Pat.  1.213.027,  Jan.  2::.  1917. 
Date  of  appl.,  Dec.  5.   1910. 

Grain  is  heated  with  water  at  about  60°  0.,  the 
bran  and  suspended  particles  of  star,  h  are  separated 
from  the  decorticated  grain  kernels,  the  latter  are 
disintegrated  while  moist,  and  the  product  is 
worked  into  a  dough  for  baking. — W.  P.  S. 

Proteins  or  albuminous  matter  [from  yeast]  ;  Method 

of  extracting  and  modifying .     C.  P.  Ringler 

and  J.  Beerhaltei.  Assignors  to  Fitger  Brewing 
Co..  Duluth,  Minn.  U.S.  Pat.  1.213,545,  Jan. 
23,  1917.      Date  of  appl..  Mar.  13,  1910. 

Brewers'  yeast  is  freed  from  hop  resins,  heated 
under  pressure  with  ammonia  solution  to  dissolve 
the  proteins,  the  excess  of  ammonia  is  then 
removed  by  evaporation,  and  the  solution  is 
separated  from  the  sediment. — W.  P.  S. 

Baking-powder.  M.  Vaygouny.  Berkeley,  Pal.. 
Assignor  to  Royal  Raking  Powder  Co.  U.S. 
Pat.  1,214.726,  Feb.  0.  1917.  Date  of  appl., 
Feb.  1.  1912. 

The  baking  powder  consists  of  a  mixture  of 
racemic  acid,  mesotartaric  acid,  and  an  alkali 
bicarbonate. — J.  H.  J. 

Bread  or  the  like  :  Manufacture  and  composition  of 
E.  S.  Roworth,  Assignor  to  G.  Roworth 
and  F.  C.  Lvmn,  Matlock.     U.S.  Pat.  1,215,995, 
Feb.  13,  1917.     Date  of  appl..  May  27,  1910. 

SEEEng.    Pat.    100.295  of  1910;  this  J.,  1917,302. 


Margarine  :      Manufacture     of - 


K.     Erslev, 


Nijmegen,  Netherlands.  U.S.  Pats.  1,210.07  1 
and  1,210,075,  Feb.  20,  1917.  Date  of  appl.. 
Nov.  13,  1910. 

See    Eng.    Pats.    103,343    and    103,634    of    1910; 
this  J.,  1917,  302,  351. 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 

Patents. 

Softening  water  :  Process  of .     Oelwerke  Stern- 

Sonne'born  A.-G.,  Hamburg,  Germany.  Eng. 
Pat.  103,698,  Feb.  9.  1910.  (Appl.  No.  1934  "I 
1910.)  Addition  to  Eng.  Pat.  22,362  o\  1911 
(this  J.,  1915,  977). 
The  water  is  boiled  for  5  mins.  before  being  I  reated 
with  commeicial  sodium  phosphate. — .1.  11.  J. 
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Purifying   liquids;   Composition    for  .     A.    II. 

Erieger,    Vssignoi  to  EUeselgubr  (  o.  of  America, 

Los  Angeles,  Cal.     U.S.  Pat.  1,212,648,  Jan.  10. 

1917.     Date  of  appl.,  Sep.  27,  1915. 

The  composition  consists  of  a  finely  divided  mix" 

bure  <>f  kieselguhi  and  hydrous  aluminium  silicate 

or  colloidal  clay  in  about  <qual  quantities. — J.  II .  ■' . 

Liquids  [drinking  water]  :  Method  oj  put  ifying  — . 
Elektro-Osmose  A.-G.  (Graf  Schwerin  Ges.), 
Berlin.     Ger.  Pat.  294,754,  June  1  I,   1915. 

The  liquid  is  treated  with  amorphous  silicic  acid 

which  has  I n  given  a  sufficient  electropositive  or 

negative  charge  by  the  action  of  acidic  or  basic 
substances  to  enable  it  to  adsorb  the  impurities 
present.  For  example,  silicic  acid  which  baa  been 
positively  charged  by  treatment  with  hydrochloric 
acid  is  employed  to  adsorb  electro-negative 
impurities  from  drinking  water.-  !■'.  Sodn. 


Centrifugal    machines    and    the    like. 
102,407.     See  I. 


Bng.    Pat. 


XX.— ORGANIC    PRODUCTS;      MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 
Medicinal  plants;   Cultivation   of- 


J.  Board 
tgric,    1017,   23,   1103— 1104. 

Much  has  been  done  during  the  past  two  years 
to  meet,  the  demand  for  medicinal  plants.  According 
to  a  communication  from  the  National  Health 
Insurance  Commission  (England)  to  the  Board 
of  Agriculture,  the  quantities  ol  belladonna, 
henbane,  digitalis,  and  colchicum  required  for  home 
onsumption  are  approximately:  belladonna,  50 
tons  of  the  dried  leaves  and  50  tons  of  the  dried 
roots:  henbane  and  digitalis,  20  25  tons  of  the 
dried  leaves  or  each  :  colchicum.  considerably  less. 
The  home  demand  for  digitalis  and  colchicum 
could  be  met  by  collecting  wild  plant-.  The 
yield.;  of  belladonna  and  henbane  could  be  improved 
in  a  similar  way,  but  in  these  cases  skilled  cultiv- 
ation is  indispensable;  the  acreage  under  cul- 
tivation has  considerably  increased  of  late,  and  it 
i^  probable  thai  the  combined  supply  from  both 
sources  would  now  be  sufficient  to  meet  the  home 
demand.     K.  II.  T. 

Adenine-uracil    dinucleolide    and    the.    stru 

ueasi  nucleic  acid.     \V.  Jones  and   B.   E.   Bead. 

.1.  liinl.  Ghem.,   1917,  29.  1 11      122. 

\[ii:njni:-i'i:a('ii,  dinucleotide  was  prepared  from 

east   nucleic  acid  ;    on  acid  hydrolysis  it   yielded 

adenine  and  uracil  but  no  adenosine  or  cytosine. 

When  submitted  to  ammoniacal  hydrolysis  it  g; 

adenosine     and     uridine     but     not     guanosine     or 

ytidine.     li   contained  an  equal  number  (one  of 

each)  of  purine  and  pyrimidine  groups  and  formed 

a  tetrabrucine  salt.     The  latter  fact  indicates  thai 

two  mononucleotide  groups  are  joined   to  one 

another  through  their  carbohydrate  groups.     This 

e  of  linkage  must  of  course  exist  also  in  yeast 

nucleic  acid  m.  far  as  two  of  it--  nucleotide  groups 

■  oiii  .  in.  d,  and  e\  idence  is  adduced  t  hat   t  he 

■  mode  of  linkage  is  maintained   throughout 
the   entire    nucleic    acid    molecule    (see    toll.. 
abstract  I.     \V.  P.  S. 

Yeast  mtch  Ic  acid  ;     '/ 

.     W.  Jonesand  B.  E.  Read.  J.  Biol.  them.. 
1917,  29.  123     126. 

*!  i  vst  nucleic  acid  is  a  tetranucleotide  ci  mposed 
of    groups    of    two    purine    nucleotides    and    two 

pyrimidine     nucleotides;      ii      has     I n     shown 

(preceding  ab  tract)  thai   there  is  no  direel  phos- 
phoric acid  Linkage  in  adenine-uracil  dinucleotide 
theri    is,  therefore,  no  linkage  at   il 


ponding    point    in    yeast    nuclei,     acid.     If    mwr-t 
be  com  hided  that   the  nucleotidi    groups  of  y 
nucleic   acid    are   united    to   one   another   through 
their  carbohydrate  groups.     W.  P.  S. 

Glucorn     in     pharmaceutical    prc}iurati»its  ;      Si 
../     using    commercial  ■        \\  .      B.     Cowiel 

I'harin.  J.,   1917,  98.  235     236. 

The    suggestion    to    employ    commercial    glui 
syrup  as  a  substitute  for  sucrose  in  the  preparation 
of  pharmaceutical   syrups   is  only   feasible  in  the 
case   oi    neutral    syrups,    as   practically    all   com 
inercial  samples  of  glucose  contain  small  quantitii  - 
of  sulphur  dioxide.      When  used,  for  instance,  for 
the  preparation  of  the  compound   syrup  of  hyjM.- 
phosphites,  containing  tree  hypophosphorous  acid, 
reduction   of  the  sulphur  dioxide  graduall]    taki 
place  with  format  ion  of  free  sulphur  and  hydrogen 
sulphide,  accompanied  by  a  change  of  colour  and 
..dour  of  the  syrup.      A  useful  test  foi  the  preset 
of  sulphur  compounds  in  sugar  and  glucose  is 
follows:      10   grms.   of   the  substance   is  dissol 
in  water  and  made  up  to  50  c.c.  1  grru.  of  sodium 
bypophosphite  and    10  c.c.  of  syrupy   phosphoric 
acid    (sp.    gr.    1-5)    are    added,    and    the    mixture 
set  aside  in  a  corked   vessel  in  a  warm  place  for 
a   few    hours,    when    hydrogen    sulphide    may    be 
detected    by   it  i  odour.      Commercial  glucose  con- 
tains  from    100    to   350    parts   of    "-a  >     per   million 
and  even  a  sample  which  passes  the  H.P.  test  for 
sulphur  dioxide  will  produce  objectionable  ctT. 
when  used   to  the  extent    of  20%  in  the  compound 

syrup  of  hypophosphites.     J.  I'.  B. 

NOTE.-  -Commercial     glucose     quite     free    In  in 
sulphur  dioxide  is  already  easily  obtainable  tin 
the  title  of  "  neutral  glucose." 

Methyl  compounds  in  ether;    Xatr  ....  the  }S.P.  f..*7 
for .    D.  B.  Dott.    Pharm.  J..  1917,  98,  23d 

iSevkhai     difficulties    have    been     noted    in    con- 
nection with  the  H.P.  test  for  methyl  compouiul.- 
in  ether  by  the  fuchsin-sulphurous  acid  reaction. 
Man\'     samples    of    fuchsin     are     not     completed 
decolorised    by-    sulphurous   acid,    and    even    wl 
practically  colouilcss  the  delicacy   of  the  test  i 
matter  of  doubt,  some  samples  even   not  reac 
at  all.     .\  fair  sample  of  fuchsin  reagent  will  show 
a  doubtful  reaction   with  0-1%  of   wood   naphth. 
in  pure  ether  and  a  distinct  coloration  with  0-2' 
Even  with  a  good   sample  of  fuchsin  the  reagent 
may  be  spoiled   if  the  solution   be  kept  hot.  whi). 
the  bisulphite  and  acid  are  added  gradually.     II  is 
best     to    let     the    fu.hsiu    solution    i  ool    to    00    • 
then  add  the  bisulphite  and  shake,  next  the  acid. 
-  i-.c.  at  a  time,  shaking  alter  each  addition, cool, 
and  dilute  to  1   litre.      J.  P.  B. 

Nitration  of  2-ai  etylamino-3.  i-d'tnilhoxybi  nzoic  i 
and  ft-acetylaminoveratroU .     Gibson  and 
See  111. 

Theory    of  emulsificalion    bused   ....    \iharm 
practice.      Roon  and   Oesper.     Su     Ml. 

Determination    of  mercury    in    a 

Marsh    and    Lye.     >..     XXIII. 

Paten  i  -. 

Cephacliiu    iso-amyl  ether  and  .tally  llf.-rof  ;    Pr* 
for  prod in  .    J.  W.   M.a.'.i.  Indianapolis. 

I  .S.  \.       Eng.     Pat.     in:;. ssi.     ivi,.    -;i,     I1'!'. 

Ippl.  No.  2599  of   1916.) 
THE  wo-amyl  ethei   of  cephaelinc.  ol  the  probabl 
formula,     <  lbll   -O  N  0A    II ,,.      i-     produced 
treating  cephaelinc   with   an   alkali    i 

amy]   halide.      Example.    Iti-ti  grins,  ol   cepi 
iue.  I  i.  i  in    .  oi  sodium,  and   17  ^rm-,  of  iso-amyl 
bromide  are  heated   togethei    uudei    a    leflux  i 
denser  tor  -  hour-.     The  alcohol  is  distilled  ofl. 
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residue  dissolved  in  dilute  hydrochloric  acid. 
made  alkaline  with  ammonia,  and  extracted  with 
ether.  Unchanged  cephaeline  is  extracted  from 
the  ethereal  solution  with  excess  of  dilute  caustic 
soda  solution,  and  the  ether  is  evaporated  off  on 
the  water  bath.  The  product  may  be  purified  by 
dissolving  it  in  an  acid,  crystallising  the  salt, 
dissolving  it  in  water,  adding  ammonia,  extracting 
with  ether,  evaporating  off  the  ether,  and  drying 
in  vacuo.  Cephaeline  iso-amyl  ether  is  a  varnish- 
like substance,  easily  soluble  in  alcohol,  ether, 
and  'chloroform.  It  dissolves  in  acids  to  form 
salts,  the  hydrobromide  crystallising  in  white 
needles.  The  ether  and  its  salts  are  valuable 
medicinal  products. — F.  Sp. 

Clwlic  acid  -  formaldehyde  condensation  product. 
E.  Rietz,"  Elberfeld,  Germany,  Assignor  to 
Synthetic  Patents  Co.,  New  York.  U.S.  Pat. 
1.213,261,Jan.23,1917.  Dateof  appl.,Dec.29,191  I. 

A  compound  of  therapeutic  value  is  produced  by 
the  combination  of  cholic  acid  and  formaldehyde. 
It  is  a  whitish  powder  soluble  in  alkali,  alcohol, 
and  glacial  acetic  acid,  and  melts  at  about  1  HI    ('. 

— F.  Sp. 

Acetaldehyde  ;   Method  of  making .   H.  llibbert 

and  II.  A.  .Morton.  1'itf sburgh.  I'a..  Assignors 
to  Union  Carbide  {'o.,  New  York.  U.S.  Pats. 
(A)  1,213,486,  and  (b)  1.213.487.  Jan.  23.  1917. 
Date  of  appl.,  Nov.  5,  1915. 

(a)  Acetaldehyde  is  produced  by  passing  acetyl- 
ene into  dilute  sulphuric  acid  containing  a  salt 
of  mercury  and  a  salt  of  a  relatively  weak  acid 
which  is  not  reduced  under  the  working  condi- 
tions, e.g.,  a  borate.  The  acetaldehyde  may  be 
distilled  off  simultaneously,  (b)  Acetaldehyde  is 
produced  by  passing  acetylene  into  a  solution  con- 
taining a  salt  of  mercury  and  an  acid  salt  of  a 
strong  acid,  e.g.,  a  bisulphate,  but  practically  no 
hydrogen  ions.  The  solution  may  also  contain  a 
salt  of  a  relatively  weak  acid,  and  the  acetaldehyde 
may   be  distilled  off  simultaneously. — F.  Sp. 

Fusel  oil  or  similar  products  ;    Manufacture  of 

from  petroleum.  II.  Hibbert,  II.  Essex,  and 
B.  T.  Brooks,  Assignors  to  Gulf  Refinim:  Co., 
Pittsburgh,  Pa.  U.S.  Pat.  1.214.919,  Feb.  6, 
1917.     Date  of  appl.,  Apr.  8,   1915. 

A  PETROLEUM  distillate  boiling  from  25  to  75  ('.. 
containing  pentanes  and  hexanes.  is  treated  with 
chlorine  to  produce  chiefly  mono-chlovo  deriva!  ives. 
which  are  heated  with  an  acetate  at  170  — 250°  C. 
and  a  pressure  of  300  11).  per  sq.  in.,  to  form  pent  yl 
and  hexyl  alcohols.  The  olefines  formed  at  the 
same  time  may  be  treated  with  dilute  sulphuric 
acid  and  hydrolysed  to  produce  a  further  amount 
of  pentyl  and  hexyl  alcohols. — F.  Sp. 

Arsenobenzene  derivatives  containing  nitrogen  ;  Pre- 
paration of .     Farbw.  vorm.  Meister,  Lucius, 

u.  Bruning.     Ger.  Pat.  294,27(5,  Sept.  5.  1915. 

3.5-DINITRO-4  -DIALKYLAMINOBENZENE  -  1  -  AKSINIC 

acids  are  treated  with  reducing  agents.  The 
preparation  of  tetramethylhexa-aminoaisenohen- 
zene,  telraethylliexa-auiinoarsenobenzene,  and  di- 
piperidotetra-aininoarsenobenzene  hydrochlorides 
is  described.  The  products  have  a  higher  thera- 
peutic value  and  a  more  pronounced  action  on 
certain  parasites  than  the  corresponding  dialkyl 
compounds. — F.  SODN. 

Thiourea  compounds  of  arsanilic  acid,  its  homologues 

and  derivatives  ;  Preparation  of .     II.  Thorns, 

Berlin-Steglitz.  Ger.  Pat. 294,632,  July  23,  191  I. 

Arsanilic  acid  or  a  homologue  or  derivative-  is 
treated  with  allyl  mustard  oil,  using  methyl 
alcohol  as  solvent.  The  products  have  the  com- 
bined therapeutic  action  of  allyl  and  arsenic  com-   1 


pounds,  without  exhibiting  the  poisonous  character 
of  the  latter.  The  compound  of  allyl  mustard  oil 
and  arsanilic  acid  melts  at  185  ('..  with  decom- 
position ;  it  is  almost  insoluble  in  water  and 
alcohol,  and  is  sparingly  soluble  in  methyl  alcohol. 
The  corresponding  compound  of  methylarsanilic 
acid  darkens  and.  intumesces  at  170  C.  without 
melting. — F.  SoDN. 

Hi/dror/enisation  and  dehydrogenisation  oj  carbon 
'compounds.  C.  Bosch,  A.  Mittasch,  and  C. 
Schneider,  Assignors  to  Badische  Anilin  u.  Soda 
Fabr.,  Ludwigshafen,  Germany.  U.S.  Pal. 
L2K3,933,Feb.20.1017.  Date  of  appl...  lime  4.  191  !. 

See  Ger.  Pat.  282,782  of  1913  ;  this  J.,  1915,  723. 

Liquid  compos i I itm    (  for  heating  unit   refrigerating]. 

U.S.  Pat.  1.213.308.     See  I. 

[Electrolytic]  oxidation  of  cresols.  [Preparation  of 
salicylic  add.]     Eng.  Pat.   103.730.     See  III. 

Apparatus    for    organic    chemical   read  inns.      U.S. 
1,213,143.     See  III. 


XXI— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Photographic    images;    Colouring    or    dyeing . 

H.  Miller.  New  York,  Assignor  to  Brewster  Film 
Corporation,  Newark,  N.J.  U.S.  Pat.  1,214,910. 
Feb.  6,  1917.     Date  of  appl..  Feb.  26,  1015. 

The  silver  image  is  converted  into  an  adsorbent 
halide  by  treatment  with  a  halogen  and  a  halogen 
salt,  and  is  then  coloured  with  a  suitable  dye. 

— B.  V.  S. 

Screen  for  moving  and  other  projected  pictures. 
E.  G.  Headway,  Assignor  to  The  British  Patent 
SurbriteCo..  Ltd.,  London.  U.S.  Pat.  1,21(3,154. 
Feb.  13,  1917.     Date  of  appl.,  Mar.  4,   1915. 

A  suitable  support  is  coated  with  a.  mixture  of  a 
bright  metallic  powder,  such  as  nickel,  and  a 
solution  of  rubber  and  some  other  substance,  such 
as  naphthalene,  which  crystallises  out  on  evapora- 
tion of  the  solvent.  The  naphthalene  is  used  in 
such  proportion  that  it  forms  a  reflective  coating 
covering  practically  the  whole  of  the  surface. 

— B.  V.  S. 

Film  or  the  like  for  colour  photography.  Producing 
coloured  photographic  pictures.  C.  Raleigh. 
Jersey  City.  N.J.,  and  W.  V.  D.  Kelley.  Brooklyn. 
N.Y.,  Assignors  to  Prizma,  Inc.  U.S.  Pats. 
1.216,493  and  1.217,425,  Feb.  20.  1917.  Dates 
of  appl.,  Apr.  13,  191(3,  and  Oct.  7,  1914. 

See  Eng.  Pat.  1J,225  of  1915;  this  J.,  191C,  1180. 


XXII.— EXPLOSIVES  ;  MATCHES. 

Patents. 

Smokeless  powders  ;  Process  for  making .    D.  S. 

Kondratieff,  Wilmington.  Del.,  Assignor  to  B 
Edelhertz,  New  York.  U.S.  Pat.  1,212,770, 
Jan.  10,  1917.     Date  of  appl.,  Nov.  16,  191(5. 

NlTROCELI.TJT.OSE,  alter  washing,  is  centrifuge,]. 
and  without  further  drying  is  gelatinised  by  . 
mixture  of  alcohol  and  ether.     J.  N.  P. 
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Explosives;  Manufacture  oj  — .  Eacplosiw  and 
method  of  producing  same.  II.  Ribbert,  Pitts- 
burgh, Pa.  U.S.  Pats,  (a)  1,213,367  and  (b) 
1,213,369,  Tan.  23,  1917.  Dates  oi  appl.,  Feb. 
!•::.  1915,  and  Jan.  10,  L916. 

Stable  explosives  of  a  relatively  non-volatile 
nature  and  low  freezing  point  are  composed  of  :- 
(a)  A  mixture  of  nitrated  ethylene-,  propylene-, 
and  butylene-glycols  with  other  explosive  com- 
pounds; (b)  a  nitrated  polyglycol  or  mixture  of 
poh  glycols,  or  a  mixture  of  nitrated  polyglycols 
ami  nitrated  glycols;  nitrocellulose  may  be  < I i > - 
solved  in  tin'  nitrated  polyglycol.     .1.  X.  1'. 

L'.rpl.isirr    pointer.      .1.      L.      hornier.    Oregon    City. 

Oreg.,  \-signor  in  .1.  Rrosnan,  jun.,  Washington, 
D.C.  U.S.  Pat.  (A)  1,214,765  and  (B)  1,214,766, 
Feb.  6,  1017.     Date  of  aj.pl.,  June  L3,   1916. 

(a)  A  heated  aqueous  solui  ion  of  sugar  is  mixed  suc- 
ces  ively  with  manganese  dioxide,  crude  oil,  and 
potassium  chlorate,  and  the  mixture  is  dried. 
The    crude    oil    forms    an    envelope    around    the 

individual  particles  of  I  hlorate  and  the  quantity  is 

adjusted  so  as  to  permit  a  quick  and  ready  drving 
of  the  mixture.  (B).  The  powder  is  prepared  as 
in  (a)  but   without   manganese  dioxide,     .i.  X.  1'. 

Matches  :     Process    fur   the   manufacture   of . 

T.  T.  Best,  St.  Helens,  Lanes.  ESiig.  Pat. 
I'M. in.-,.  Feb.  I".,  1916.  (Appl.  N...  L'U:::.  of 
1916.) 

Sodium  chlorate  freed  from  hygroscopic  im- 
purities is  used  in  place  of  potassium  chlorate  for 
match  compositions.  The  chlorate  is  made  by 
treating  a  solution  of  sodium  carbonate  with 
chlorine  and  separating  tin-  sodium  chloride  by 
crystallisation  from  a  solution  containing  1100 
gnus.  XaCIO,  per  litre.  The  chlorate  i-  used  in 
powdered  form  or  in  solution.  A  suitable  com- 
position is  gum  aial.ir  I  pars,  sodium  chli  rate  \2 
parts,  potassium  chromate  1*3  parte,  sulphur  Po 
parts,  glass  powder  or  quartz  6-9  parts.  The 
sodium  chlorate  may  lie  partly  replaced  bv 
potassium  chlorate  up  to  50%.-    \\ .  I     i 


XXIII. -ANALYSIS. 

Mercury  in  organic  compounds;  Determination 
of-  — .  J.  E.  Marsh  and  O.  G.  Lve.  Analvst, 
1917,  42.  si. 

To  prevent  the  formation  of  a  tarrj  or  crystalline 
distillate  in  tin-  method  of  determining  mercury 
by  combustion  with  calcium  oxide,  calcium  sul- 
phate is  added  to  the  mixture  of  ealeiiim  oxide 
and  the  mercury  compound  :  the  quantity 
of  calcium  sulphate  necessary  i.-  about  twice  the 
weight  of  the  portion  of  mercury  compound  taken 
for  the  determination.  The  mercury  vapour 
remaining  in  the  combustion  tube  at  the  end  ofthe 
operation  is  expelled  by  carbon  monoxide  evolved 
on  heating  calcium  oxalate  placed  at  the  closed 
end  of  the  tube.     \\ '.  P.  s. 

Water  content  of  coal,  loith  some  ideas  an  II,,  genesis 
and  nature  of  coal.     Slack  and  Rulett.     Set   ll  \. 

Apparatus   for  determination   of  benzol  ami  toluol 
in  coal  gas.     Copp.     See  11a. 

Rapid    determination    of   carbon    in    in*,*    alloys. 
Zinberg.     See  X. 

Method  for  assaying  tin  ores.     Henderson.     See  \. 

Specifications  for  and  methods  of  testing  soaps.     Se< 


Plant-physiological  study,  preliminary  to  the 
chemical    analysis  ./sirs.     Mitscherlich, 

See   XVI. 

Titration  I"/  bretcing  nuileriuls]  in  stages  by  means 
of  two  indicators.     Reichard.     Set    XVlll. 

i.ii.inini trie     determination     ■  ■/     amino-nitrogen     in 
worts,  etc.,     Ian-lander.     See  XY111. 

.limb/si*     of    milk      powder.      Determination     of 
moislurt    and  fat.     Porcher.     See  XIX a. 

Tin  Shrewsbury  and  Knapp  process  for  the  deter- 
mination oj  coconut  oil  [in  butter  and  margarine] 
l-'lsdon  and   Bagshawe.     See  NIX  \. 

Determination  oj  hydrocyanic  acid  \in  plant  tissues] 
and  the  form  n  which  it  occurs  in  Sorghum 
vulgar e.     Willaman.     See   XINa. 

Vote  ",i  i/,,   /;./".  test  for  methyl  compounds  in  ether. 

I  >..t  t.     See   XX. 

Patents. 

Condens  i  for  laboratory  purposes.  II.  P.  Clarke. 
Turton,  Lanes.  Eng.  Pat.  103,892,  Mar.  2,  1916. 
(Appl.  No.  3134  of  1916.) 

A  TANK  through  which  the  condensing  fluid  circu- 
lates is  provided  with  short  tubes  or  nipples  pro- 
jecting downward  from  the  bottom,  and  corres- 
ponding clips  at  the  top  to  receive  condensing 
tubes  which  pa-s  through  from  top  to  bottom. 
The  joint  between  the  condensing  tube  and  the 
nipple  may  be  formed  by  a  piece  of  rubber  tubing 
enclosing  both,  or  by  a  rubber  plug  carried  by  the 
tube    and    fitting    into    the    outlet    of    the    nipple. 

— W.  F.  F. 

Gas  aiuih/.si.i  apparatus.  Aktiebolaget  Ingeniors- 
firma  F.  Egnell.  Stockholm.  Kni;.  Pat.  lutl.dtlf.. 
Jan.  25,  1916.  (Appl.  No.  I205of  1916.)  Under 
Int.  Conv.,  Feb.  6,  1915. 

See  Fr.  Pat.   180,601  of  1916;    this  J.,   1017,   160. 


Trade  Report. 

Prohibited  exports. 

An  Order-of-Council,  dated  30th  March,  orders 
that    the   following   headings    in   the   list    of    pro 
nibited    exports*    should    be    deleted:     (c)  Citric 
aeid  ;      (c)    Lead,    white:      (a)    Chestnut     extract  : 

(a)  Oakwood  extract  :  («)  Valex  ;  (a)  Yalonia ; 
(/<)  Other  extracts  and  substances  for  use  in 
tanning;  (c)  Lead,  oxides  of;  (6)  Lead  (except 
pig  lead  i.  alloys  of  lead,  solder  containing  lead, 
and  manufactures  of  lead  or  its  alloys,  not  other- 
wise prohibited  :  («)  Lead,  pig  ;  (b)  Quercitron 
bark  ext  rau  t . 

The  following  heading-  are  added  :      (c)    \loe-  : 

(b)  Barium  peroxide;  (c)  Cascara  sagrada  ;  (6) 
Citric  acid:  (6)  Hydrogen  peroxide:  (c)  Jalap; 
(o)  Lead  I  ompounds,  and  mixtures  containing  lead 
compound-:  (c)  Rhubarb  (medicinal) ;  (c)Senega  | 
(a)  Lead,  had  alloys,  and  manufactures  of  lead  or 
of  lead  alloys  :  (</)  Tanning  extracts  and  sul. 
stances  for  use  in  tanning. 

•  The  prohibition  ol  exports  l*  ;i-  tbllotiB: — 
DdB  marked  (n  i,  to  nil  destinations 

Goods  marked  (a),  to  :ill  jm .rr -  and  destinations  nbi I  other 

Hi;. n    ports   and    destinations  In  British    Po    ■    uonsand  Piol 

CI   it. 

1 i     marked  fc),  t"  sll  destinations  in  fi   i  ntrlei  m 

<■  mi. I  ..a  Hi.'   Mediterranean  end    Black  Seas,  othei  than 
and  French  Possessions,  Elussln    Italj  and  li.' 
-i..ii-    3paln  and   Portugal,  ami  to  all  ]«-ri~  in  an?   such  fbi 
countries,  nn.l  !<•  :ill  Kn--bn  Baltic  |iorts. 
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Hon.  Local  Secretary  : 

A.  A.  Claflin,   176,  I  e.leral  Street,   Boston,  Mass.,  U.S.A. 


Hcrve)     I     ~kiiiii.-r 
I     If.  Thorpe 

"      -     Willmis. 
S.  W.   Wild,  r. 


New   York  Section. 


C.    Baskorville. 
s    i;   Church. 
Carleton  Kills. 
\v.  M.   Grosvenor 
Martin  II.  Ittner. 


Chairman  :    Jerome   Alexander. 
Viee-Cliairnma ;    C.  E.  Sholcs. 
*  'ommittee : 
D.   W.  Jayne. 
A.  C.  l-iiernillir. 
II    S.  Miner. 
Gilbert  Rlgg. 


Utlcy  Wedge. 
M  C.  Whltaker. 
H.  Wigglesworth. 


Hon.  Treasurer:  Frank  C.  R.  Hemingway,  Bound  Brook.  X  J. 
U.S.A.. 
Hon.  Local  Secretary  : 
Ulen  Rogers,  Pratt  Institute,  Brooklyn,  -New  York.  I  S  ^ 


C.  E.  B.  Merriman. 
A.  Smith. 
J.  T.  Wood. 


Nottingham  Section. 

Chairman:    R.  M .  I'aven. 
Vice-Chairmen:  S.  ft.  Trotraan  and  John  White. 

Committee : 
T.  H.  Adams.  B.  Collitt 

L.  Archbutt.  R.  Duncalfe. 

M.   Barrowcilff.  .1    H.  Dunford. 

F.  H.  Carr.  V.  Stanley  Ki|>i>ing. 

Hon.  Treasurer  : 

S.  J.  Pentecost,  Lenton  Works.  Nottingham. 

Hon.  Local  Secretary  : 

J.  M.  Wilkie.  ;>,  Balmoral  Avonuo,  West  Bridgford,  Nottiughaiu. 


Sydney,  N.S.W.,  Section. 


Chairman  :  Hi;   Smith, 
Vice-Chairman  :  C.  E.   1  awsitt. 
Committee  : 
i;    Greig-SmlUi.  Ixin1<>   Ueggltt, 

G.  Barker.  ,  B.  J.  Smart 

\    B.  Hector. 


R.  W.  ChalUnor, 

F.  A.  Coombs. 
J.  D.  Granger. 

Hon.  Local  Secretary  and  Treasurer  : 

-     i;     siblcv     '         Messrs.  Mauri   Urns    .V  Thomson,  <  astlercJk'h 

Street,  Sydney,  N  S  W 


Yorkshire  Section. 


.4.   M     .1"'/ 
.lames  E    Bedford 

11.  A.  Burrell. 
S,  H    Duies. 


Chairman :    J.   W.  Cobb. 
Vice-Chairman :    W.  McD.  Maekey. 
Committee  : 
J.  K  i    H   Hardy. 

C.  P.  Finn.  K.  W.  Itiehardsoa. 

W.  M.  Gardner.  .1    T    Thompson 

A.  G.  Green.  Wnr.l 

Hon.  Ijocal  Secretary  and  Treasurer  : 
T-  Falrley,  17,  East  Parade,  Leeds. 
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Official  Notices. 


ANNUAL   GENERAL   .MEETING,     HUT. 

In  accordance  with  the  pro  visions  of  By-law  64, 
notice  is  hereby  given  that  the  Annua]  General 
Sleeting  will  be  held  in  The  University  Buildings. 
Edmund  Street.  Birmingham,  at  10.30  a.m.  on 
Wednesday.  July  18th,  1917.  A  programme  of  the 
proceedings  will  he  issued  later. 

In  accordance  with  the  provisions  of  By-law  24, 
those  members  whose  names  are  printed  in  Unlit* 
in  the  List  of  Council  will  retire  from  their  res- 
pective offices  at  the  forthcoming  Annual  Meeting. 

Prof.  Henry  Louis  has  been  nominated  to  the 
office  of  President  under  By-law  20  :  Dr.  Charles 
Carpenter  has  been  nominated  Vice-President 
under  By-law  20  ;  Mr.  John  Gray,  Mr.  A.  R. 
Ling.  Prof.  P.  F.  Ruttan,  and  Mr.  J.  T.  Wood 
have  been  nominated  Vice-Presidents  under  Bv- 
law  21. 

Members  are  requested  to  nominate  on  or 
before  May  23rd  next,  fit  and  proper  persons  to 
fill  four  vacancies  among  the  ordinary  Members  of 
Council.  Forms  for  this  purpose  can  be  obtained 
from  the  Secretary  of  the  Society. 

By-law  23  : — An  Ordinary  Member  of  Council 
shall  lie  nominated  by  (en  or  more  members  upon 
Form  B  in  the  Schedule,  a  copy  of  which  form 
shall  be  furnished  by  the  Secretary  upon  the  written 
or  verbal  request  of  any  member,  but  a  member 
shall  not  be  eligible  to  sign  more  than  one  such 
nomination  form,  and  the  member  nominated 
shall  sign  the  declaration  set.  forth  on  the  form. 
A  nomination  shall  lie  declared  invalid  by  the 
Council  if  : 

a.  The  member  thereon  nominated  is  disqualified 
for  election,  or  ineligible  to  be  elected,  as  provided 
by  the  By-laws. 

6.  The  nomination  is  not  made  on  the  authorised 
printed  form  or  substantially  not  in  the  manner 
directed  thereon. 

c.  The  nomination  form  is  signed  by  less  than 
ten  members  not  disqualified  or  not  ineligible  to 
nominate  as  provided  by  the  By-laws. 

d.  The  nomination  form  is  not  received  before 
or  upon  the  day  appointed  therefor. 

e.  The  member  nominated  has  not  signed  the 
declaration  printed  upon  the  form. 

A  member  whose  nomination  aforesaid  is 
declared  to  be  invalid,  shall  receive  notice  thereof 
from  the  Secretary,  and  shall  not  be  submitted 
for  election. 

J.   P.   LONGSTAFF, 

Secretary. 


(c)  the  facilities  for  collecting  published  inform- 
ation on  refractory  materials  and  making  it 
generally  available.  This  Society  is  represented 
on  the  Committee  by  Prof.  J.  W.  Cobb,  of  the 
University,  Leeds,  who  will  be  glad  to  receive 
particulars  of  problems  in  regard  to  refractory 
materials,  especially  in  relation  to  the  chemical 
industries,  which  call  for  immediate  attention. 


OUTPUT   ()F   HIGH    COILING   TAR    ACIDS. 

The  Army  Council  have  issued  an  Order,  under 
date  11th  April,  requiring  the  occupiers  of  the 
factories  and /or  workshops  specified  in  the 
Schedule  hereunto  annexed  to  place  at  the  disposal 
of  the  Army  Council  the  whole  output  of  :  (1)  The 
high  boiling  tar  acids  capable  of  being  produced 
at  the  said  factories  from  such  blast  furnace 
creosote  oil  as  may  lie  supplied  to  them  by  or  on 
behalf  of  the  Director  of  Army  Contracts  between 
10th  April,  1917,  and  15th  July.  1917,  and  (2) 
such  spent  oil  as  may  remain  over  from  the  manu- 
facture of  such  high  boiling  tar  acids  ;  and  to 
deliver  such  high  boiling  tar  acids  and  spent  oil  in 
such  manner  as  may  be  directed  by  or  on  behalf 
of  the  Director  of  Army  Contracts  ;  and  to  furnish 
to  the  Director  of  Army  Contracts  such  informa- 
tion as  to  the  cost  of,  and  profit  on,  the  production 
of  the  high  boiling  tar  acids  as  he  may  cause  to  be 
required  and  to  verify  the  information  aforesaid 
in  such  manner  as  he  may  direct. 

Schedule.  W.  Baird  &  Co.,  Ltd.,  168,  George 
Street,  Glasgow.  British  Phenoloids  Co.,'  Ltd.. 
Gailes  Road,  Irvine.  Oarnbroe  Chemical  Co., 
Ltd.,  14,  St.  Vincent  Place,  Glasgow.  David 
Colville  &  Sons.  Ltd..  Glengarnock  Steel  Works, 
Glengarnock.  W.  Cooper  &  Nephews.  Kelvindale 
Works,  Loehburn,  Maryhill,  Glasgow.  Killgerm 
Co.,  Ltd.,  Cleckheaton,  Yorks.  Langloan  Iron 
and  Chemical  Co.,  Ltd.,  Coatbridge.  National  Tar 
Products,  Ltd.,  Barrhead.  Newton,  Chambers  & 
Co.,Ltd.,  Thornclift'e,  near  Sheffield.  GJuibell  Bros, 
Ltd.,  Newark.  Robert  Young  &  Co.,  Ltd.,  38, 
Elliott  Street,  Glasgow. 


REPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 

The  first  volume  of  these  reports  is  now  ready. 
As  the  issue  is  strictly  limited,  those  who  desire 
to  obtain  copies  are  advised  to  apply  for  them 
without  delay.  The  price  is  3s.  to  members  and 
5/6  to  non-members,  including  postage. 


REFRACTORY  MATERIALS  RESEARCH. 

In  the  last  issue  of  this  Journal,  page  370. 
reference  was  made  to  the  appointment  of  a 
Committee  on  Refractory  Materials  Research, 
which  is  collecting  data  as  to  (A)  the  extent  of 
such  research  work  now  in  progress  ;  (B)  the 
facilities   for   research    existing   in   this   country  ; 


INTERESTS  OF  BRITISH  AND  ENEMY 
SUBJECTS  IN  PATENTS.  TRADE  MARKS, 
AND  DESIGNS. 

According  to  an  announcement  issued  by  the 
Foreign  Trade  Department  of  the  Foreign  Office, 
under  date  13th  April,  every  person,  or  body  of 
persons,  incorporated  or  unincorporated,  resident, 
carrying  on  business  or  being  in  the  United 
Kingdom,  is  granted  full  licence  and  authority  to 
apply  on  behalf  of  any  person,  or  body  of  persons, 
whose  name  now  is.  or  shall  hereafter  be,  placed 
on  the  Statutory  List  of  persons  with  whom 
trading  is  forbidden  by  any  Proclamation  issued 
under  the  Trading  with  the"  Enemy  (Extension  of 
Powers)  Act.  1915,  for  the  grant,  or  for  the  renewal 
of  the  grant,  of  any  letters  patent,  or  for  the 
registration,  or  for  the  renewal  of  the  registration, 
of  any  trade  mark  or  design  in  the  United  Kingdom. 
or  in  any  part  of  His  Majesty's  Dominions  outside 
the  United  Kingdom,  where  such  applications  are. 
allowed  by  the  Government  of  that  part  of  His 
Majesty's  Dominions  to  be  made  on  behalf  of 
persons,  or  bodies  of  persons,  whose  names  are  on 
the  Statutory  List,  and  for  that  purpose  to  transact 
all  necessary  business  with  regard  to  the  application, 
and  to  all  matters  arising  thereout  with  the  person, 
or  body  of  persons,  on  whose  behalf  the  application 
is  made,  and  generally  to  do  all  things  necessary 
for  carrying  the  application  into  effect,  and .in 
particular  to  pay  any  fees  payable  in  the  United 
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Kingdom,  or  in  any  such  part  of  UN  Majesty's 
Dominions  outside  the  United  Kingdom  as  afore- 
said (provider!  thai  no  fees  be  paid  in  any  person, 
or  persons  resi  lenl  or  carrying  on  business  outside 
the  United  Kingdom,  unless  such  person  or  persons 
is  or  are  permitted  by  the  Government  "f  that 
pari  of  Mis  Majesty's  Dominions  in  which  he  or 
they  is  or  are  resident  or  carrying  on  business,  to 
pay  fees  on  behalf  of  persons  or  bodies  of  persons 
whose  names  are  on  the  Statutory  List),  and  to 
pay  and  retain  any  charges  or  expenses  incurred  in 
relal  ion  to  the  matter  aforesaid. 


DEALINGS    IN    LEAD.     MINISTRY    OF 
MUNITIONS  ORDER. 

The  Minister  of  .Munitions  has  issued  an  Order 
as  follows,  dated  April  6.  Mil 7  :— 

1.  No  person  shall  until  further  notice  purchase, 
sell,  offer  to  purchase  or  sell.  or.  except  for  the 
purpose  of  carrying  out  a  contract  in  writing 
existing  prior  to  April  6th  for  the  sale  cm1  purchase 
nf  while  lead,  lead  oxides,  lead  manufacture,  lead 
alloys  or  lead  compounds  of  any  kind,  or  a  contract 
in  writing  exist  ing  prior  to  the  2nd  Feb]  uary,  mi  17. 
for  the  sale  or  purchase  of  an\  other  kind  of  lead, 
enter  into  any  transaction  or  negotiation  in  relation 
to  the  sale  or  purchase  of  lead  situated  outside  the 
United  Kingdom  except  under  and  in  accordance 
with  the  terms  of  a  licence  issued  under  the  authorit  y 
of  the   Minister  of   Munitions. 

2.  No  person  shall  until  further  notice  offer  to 
purchase,  purchase  or  take  delivery  of  any  lead 
situated  in  the  United  Kingdom  except  under  and 
in  accordance  with  the  terms  of  a  licence  issued 
under  the  authority  of  the  .Minister  of  Munitions,  or 
offer  to  sell,  sell,  supply  or  deliver  an;  such  lead  to 
any  person  other  than  the  holder  of  such  a  licence 
and  in  accordance  with  the  terms  thereof  ;  provided 
that  no  such  licence  shall  be  required  in  the  case  of 
any  offer  to  sell  or  purchase,  sale,  purchase  or 
delivery  of  such  lead  : — 

(a)  For  the  purpose  of  a  contract  or  order  for  the 
time  being  in  existence  certified  to  be  within 
•  lasses  "  A  "  or  "B"  in  the  Order  of  the  Minister 
of  Munitions  as  to  priority  (see  this  J.,  1017.  356). 

(b)  For  the  purpose  of  necessary  repairs  or 
renewals  requiring  immediate  execution  and 
involving  the  use  of  not  exceeding  1  cwt.  of  lead  and 
not  exceeding  28  lb.  of  white  lead,  lead  oxide  or 
lead   compound. 

3.  No  purchase  or  sale  of  had  situated  in  the 
United  Kingdom,  or  offer  to  purchase  or  sell  any 
such  lead,  w  hether  such  purchase,  sale  or  offer  is  or 
is  not  under  any  licence  issued  under  the  authority 
of  the  Minister  of  Munitions,  shall  in  the  case  of  any 
class  of  lead  specified  in  the  schedule  hereto  be  at  a 
price  exceeding  the  price  set  opposite  the  same  in 
tin1  said  schedule. 

I.  No  person  shall  until  further  notice  use  any 
lead  for  the  purpose  of  any  manufacture  or  work 
except  : — 

(a)  l-'c  ir  1  he  purpose  ,  if  ..  i  ,  mi  i  act  or  order  for  the 
time  being  in  existence  certified  to  be  within 
<  lasses  "  A  "  or  "  15  "  in  the  Order  of  the  Minister 
of   Munit  ions  as  to  priori!  y. 

(B)  For    the    purpose    of    necessary    repairs    or 

renewals  involving  the  us.-  of  not  exc ling  ]  cwt. 

of  lead  and  not  exc  ceding  ]>$  n,.  of  white  lead,  lead 
oxide   oc   had   compound. 

(C)  For  the  purpose  of  type  casting  from  metal 
already  in  the  form  of  type  on  the  2nd  February, 
1917.  or  from  had  purchased  for  that  purpose  prior 
to  t  hat.  date. 

(D)  Under  and  in  accordance  with  the  terms  of  a 
lie -cue  e  issued  under  the  authority  of  the  Minister  of 
Munitions. 

5.  All  persons  shall  within  seven  days  from  the 


first  day  in  each  month  send  in  to  the  Director  of 
Materials  (A.M. 2.  (E)  ),  Hotel  Victoria.  Northum- 
berland Avenue,  London,  W.O.2.  monthly  ret  urns 
of:— 

(a)  All  lead  held  by  them  in  stock  or  otherwise1 
under  their  control  on  the  last  day  of  the  preceding 
month,  the  lead  actually  in  stock  to  be  shown 
separately. 

(B)  All  lead  purchased  or  sold  by  them  for  future 
delivery  and  not  yet  delivered  on  such  last  daj  . 

(c)  All  lead  delivered  to  them  during  the  prec  ed- 
hvg  month. 

(D)  All  contracts  or  orders  existing  on  the  last  day 
of,  or  entered  into  during,  the  preceding  month 
requiring  for  their  execution  the-  use  of  lead  for  an\ 
purpose,  specifying  the  amounts  of  lead  required 
monthly  for  the  purpose  of  such  contracts  or  orders, 
and  distinguishing  between  the  amounts  required 
for  work  certified  to  be  within  Classes  "  A  "  and 
"B"  respectively  in  the  said  Order  of  the  Sth 
March,  1917.  and  the'  amounts  required  for  othei 
purposes. 

Notwithstanding  the  above,  no  return  is  required 
from  any  person  whose  total  stock  of  lead  in  hand 
and  on  order  for  future,  delivery  to  him  has  not  at 
any  time  during  the  preceding  month  exec  ,!.  .1 
1  cwt . 

6.  For  the  purpose  of  this  Order  the  expression 
lead  shall  mean  pig  lead,  whether  virgin  or  remelted, 

sheet  lead,  lead  pipe,  and  old  scrap  lead,  white  lead, 
whether  dry,  in  oil,  or  prepared  for  use.  lead  oxides. 

lead  manufactures,  lead  alloys,  and  had  .  ompounds 
of  every  kind,  or  any  of  them. 

7.  All  applications  for  licences  to  purchase  or 
use  lead  shall  be  made  to  the  Oirector  of  Materials 
(A.M.2.  (E.)  ).  Hotel  Victoria,  Northumberland 
Avenue,  London.  W.C.I'.,  and  marked  "Lead 
Licence." 

8.  The  Order  of  the  Minister  of  Munitions  dated 
the  2nd  February,  1917,  relating  to  certain  classese 
of  lead  is  hereby  cancelled,  but  such  cancellation 
shall  not  affect  the  previous  operation  of  that  Order 
or  the  validity  of  any  action  taken  thereunder,  or 
the  liability  to  any  penalty  or  punishment  in 
respect  of  any  contravention  or  failure  to  comply 
with  the  same  prior  to  its  cancellation,  or  any 
proceeding  or  remedy  in  respect  of  such  penalty  en 
punishment. 

Schedule  of  maximum  prices. 

Piij  lead.  Virgin  pig  lead,  £29  per  ton  net  ex 
ship,  £30  per  ton  net  ex  store  or  ex  refiners'  works. 
Scrap  lead  or  remelted  scrap  had.  t,'2i>  per  ton  net 
ex  sellers1  premise's. 

Manufactured  lead,  sheet  lead.  i.':;ti  10s.  pi  i 
ton;  lead  pipe,  £4(1  per  ton.  delivered  1'nited 
Kingdom,  less  21",,  monthly  account  ;  the  usual 
trade  extras  and  allowances  to  apply.     The  rate-  of 

exchange  between  chemical  houses  and  manu- 
facturers of  chemical  sheet  had.  for  the  old  lead 
in  pig  lead  shape,  to  be  £8  per  ton  net  for  sheet 
lead  and  £8  10s.  per  ton  for  lead  pipe,  the  manu- 
facturer paying  cost  of  delivery  of  the  old  lead  : 
the  sheet  lead  or  lead  pipe  to  be  delivered 
1'nited  Kingdom.      The  usual  trade  extras  to  apply. 

Lead  compounds.  Dry  white  lead,  £46  per  ton, 
less5°n  monthly  account,  delivered  United  King- 
dom. Theusual  trade  extras  and  allowances  t" 
apply. 

White  lead  in  oil,  B53  per  ton,  Iess5%  monthly 
account  for  deliveries  in  packages  of  .">  cwt.  and  over  j 
£.").">  per  ton,  less  5°„  monthh  aci  ount,  for  lot 
less  than  5  cwt.  White  lead  in  packages  less  than 
6  cwt.  to  be  charged  at  the  customary  trade  extra 
for  packing. 

These  prices  for  white  lead  in  oil  are  based  "ii  > 

firice  of  £50  per  ton  as  the  spot  price  for  raw 
inseed  oil  in  barrels.  If  the  average  daily  spot 
price  of  raw  linseed  oil  dining  the  preceding  month 
rises  or  falls  by  multiples  of  i'li  then  the  above 
maximum  price  of  white  lead  in  oil  shall  rise  or  fall 
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by  10s  per  ton  for  every  £6  per  ton  rise  or  fall  in  the 
price  of  linseed  oil. 

Red  lead,  and  litharge.  £42  per  ton,  less  2J% 
monthly  account,  in  5  cwt.  casks  delivered  United 
Kingdom.  The  usual  trade  extras  and  allowances 
to  apply. 

Note. — Licences  to  purchase  and  take  delivery 
of  lead  situated  in  the  United  Kingdom  will  usually 
be  granted  by  the  Minister  of  Munitions  under  the 
above  Order  for  necessary  repairs  and  renewals  in  the 
ordinary  course  of  trade,  and  will  also  be  granted 
for  any  other  purposes  which  may  be  approved  by 
the  Minister  of  Munitions,  including  manufacture 
for  the  purposes  of  export  trade. 

Every  applicant  for  a  licence  must  state  the 
amount  of  lead  required  by  him  per  month  and 
Hie  use  to  which   it  will  be  put. 


MANUFACTURERS'  ADVISORY  COMMITTEE. 

A  Manufacturers'  Advisory  Committee  to  the 
Ministry  of  Munitions  has  been  formed.  It 
consists  of  Mr.  G.  Mure-Ritchie  and  Mr.  Douglas 
Vickers,  who  are  connected  with  a  number  of 
mining,  metallurgical,  railway,  and  engineering 
enterprises;  Mr.  George  Terrell,  M.P.  (nominated 
by  the  British  Manufacturers'  Association),  repre- 
senting the  interests  of  the  smaller  manufacturers  ; 
Mr.  R.  G.  Perry,  of  Messrs.  Chance  and  Hunt,  and 
Mr.  H.  G.  McGowan.  of  Nobel's  Explosives  Co., 
representing  the  chemical  and  explosives  indus- 
tries ;  and  Sir  Frederick  H.  Smith,  representing 
the  textile  industries. 


MALT  (RESTRICTION)  No.  2  ORDER. 

A  further  malt  restriction  Order,  issued  by  the 
Food  Controller  under  date  12th  April,  makes  it 
illegal,  except  under  licence,  to  manufacture  any 
further  malt,  to  sell  or  deliver  any  malt,  or  for 
anyone  other  than  a  brewer  for  sale  to  use  malt 
for  any  purpose.  The  effect  of  this  Order  is  to 
prevent  home  brewing,  and  it  will  apply  also  to 
the  manufacture  of  any  non-alcoholc  liquors 
containing  malt. 


MANUFACTURE  OF  FLOUR  AND  BREAD 
ORDER. 

By  the  Manufacture  of  Flour  and  Bread  Order 
(No.  3),  1917,  the  Food  Controller  increases  the 
percentage  of  flour  from  other  cereals  to  be  mixed 
with  wheaten  flour,  from  a  maximum  of  15%  to  a 
maximum  of  25%,  and  from  a  minimum  of  5% 
to  a  minimum  of  10%. 


FLOUR  MILLS  ORDER,    1917. 

Acting  on  the  powers  conferred  upon  him  by 
the  Flour  Mills  Order,  1917,  dated  April  20th,  th'c 
Food  Controller  takes  over,  as  from  April  30th. 
all  flour  mills  in  the  United  Kingdom  which,  on 
the  date  of  the  Order,  used  wheat  in  the  making 
of  flour,  except  those  having  an  output  capacity 
of  less  than  five  sacks  of  flour  per  hour. 

The  Pood  Controller  has  also  issued  an  order 
forbidding  the  use,  after  April  28th,  of  any  wheaten 
or  rice  Hour,  or  of  their  products,  except  for  human 
food  ;  and  any  person  who  wastes,  or  permits  to  be 
wasted,  any  flour  or  article  containing  it  will  be 
guilt  y  of  an  offence  against  the  Defence  of  the 
Realm  Regulations. 


London  Section. 


Meeting   held   at    Burlington    1 1  mis,    on    Monday, 
April  -2nd,    1917. 


MR.    A.    R.    LINO    IN    THE    CHAIR. 


FURTHER     NOTES    ON    THE     ACTION    OF 
ACETIC  ACID  ON  ALUMINIUM. 

BY   RICHARD    SELIGMAN,    PH.D.,    AND    P.    WILLIAMS. 

Introductory. 

In  an  earlier  paper  (this  Journal.  1916,  35, 
88  seq.)  the  action  of  boiling  concentrated  acetic 
acid  and  some  of  its  homologues  upon  aluminium 
was  described,  and  reasons  were  given  for  the 
separate  treatment  of  this  section  of  the  subject. 

The  present  communication  deals  with  the 
action  of  boiling  acetic  acid  of  lower  concentra- 
tions, and  also  of  acetic  acid  of  all  concentrations 
at  ordinary  temperatures.  In  addition  the  effect 
of  the  presence  of  small  quantities  of  various 
substances  in  the  acetic  acid  has  been  deter- 
mined. 

Action  of  boiling  dilute  acetic  acid.  The  action 
of  boiling  acids  of  lower  concentrations  has  been 
found  to  be  analogous  to  that  of  the  solutions 
containing  between  100%  and  50°,,  acetic  acid 
previously  examined,  and  it  has  been  found  that 
the  rate  of  dissolution  of  the  aluminium  rises 
continuously  until  the  concentration  of  the  acid 
falls  to  1%.  With  acids  of  lower  concentration 
than  1  %  it  is  not  possible  to  obtain  reliable  figures 
owing  to  the  fact  that  the  metal  becomes  coated 
with  a  protective  skin  which  interferes  with  the 
action  of  the  acid.  Even  with  solutions  con- 
taining 5%-  acetic  acid  the  numerical  results 
become  erratic  owing  to  the  same  cause,  but  it  is. 
nevertheless,  possible  to  conclude  definitely  that 
where  unprotected  by  a  coating  the  aluminium 
dissolves  at  an  ever-increasing  rate. 

The  experiments  made  with  boiling  dilute  acids 
had  not  proceeded  far  before  it  was  found  that 
the  rate  of  dissolution  was  very  much  affected  by 
the  products  of  the  interaction,  and  for  this 
reason  it  became  necessary  to  investigate  the 
effect  of  fresh  acid  as  well  as  that  of  arid  already 
saturated  with  such  products.  It  was  found  that 
this  disturbance  grew  very  rapidly  with  increasing 
dilution,  so  that  in  the  case  of  acid  of  1  %  con- 
centration the  rate  of  dissolution  rose  as  the 
experiment  proceeded  to  more  than  five  times 
its  initial  value.  It  is  not  yet  possible  to  assign 
a  definite  cause  to  this  phenomenon  and  it  is 
difficult  to  see  which  of  the  products  of  the  inter- 
action could  account  for  so  great  an  im  lease  in 
the  rate  of  dissolution.  For  a  time  the  only- 
possible  explanation  appeared  to  be  that  the 
acetate  formed  played  some  part,  but  it  has  sim  e 
been  found  that  acid  which  has  become  thus 
highly  active  with  regard  to  aluminium  can  be 
distilled  without  change  in  its  activity.  Conse- 
quently, whatever  it  is  that  causes  the  rise  in  the 
rate  of  dissolution  must  be  volatile,  or  else  (lining 
the  early  course  of  the  interaction  some  inhibiting 
substance  or  condition  is  eliminated. 

This  question  is  still  under  investigation,  but  it 
is  obvious  that  a  practical  deduction  can  already 
he  made  from  the  facts  observed.  Where  alumin- 
ium vessels  are  to  be  used  in  connection  with 
dilute  acids  the  greatest  care  must  be  taken  in 
their  design  to  avoid  small  recesses  or  poi  kets  ra 
which  the  circulation  of  the  contents  cannot  take 
place  freelv.  and  in  which,  therefore,  the  produi  ts 
of  the  interaction  can  accumulate.  Attention  has 
been  drawn  to  this  fact  in  considering  the  effect 
of  other  acids  on  aluminium  (this  Journal,   1910, 
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35,   665   seq.),   and   tin Tectnesf    of   the   view 

HOW  expressed  is  fully  borne  out   liy  experience  in 

practice.  The  facta  recorded  here  also  explain 
why  aluminium  articles  in  contact  with  these 
acids  invariable  last  much  longer  if  subjected  to 
frequent  and  rigorous  cleansing  operations  than 
if  left  In  contact  with  fouled  contents, 

During  the  experiments  about   to  be  described 

it  has  frequently  I n  observed  thai  at  the  very 

outset  the  rate  of  attack  is  rapid,  but  that  the 
initial  rate  quickly  falls  and  thereafter  remains 
approximately  constant  until  the  accumulation 
of  products  of  the  interaction  brings  about  the 
rise  already  referred  to.  As  the  main  object  of  the 
experiments  has  been  to  reproduce  practical  con- 
ditions, the  figures  given  in  the  tables  for  the 
initial  rate  of  dissolution  are  those  observed 
when  the  rate  of  attack  had  become  constant, 
because  in  practice  it  is  onlj  necessary  to  ((in- 
sider repeated  attack  on  the  same  metal  by 
fresh  acid  and  continuous  attack  by  acid  which 
is  not  frequently  renewed  and  therefore  becomes 
saturated  with  the  products  of  the  interaction. 
The  case  of  fresh  metal  attacked  by  fresh  a<  id 
need  not    be  i  onsidered. 

Solutions  of  acetic  acid  boiled  in  contact   with 

aluminium  heroine  turbid  after  a  period  which  is 
shi  irl  or  long  aci  ording  to  the  concentration  of  the 
acid,  and  the  nature  of  the  turbid  solutions  pro- 
duced varies  in  dill'ei  Acids  of  con- 
centration between  60%  and  5%  give  rise  to 
turbid  solutions  which  dear  (di  standing  or  on 
the  addition  of  hydrochloric  acid.  The  white 
precipitate  which  separates  on  standing  dissolves 
readily  in  dilute  hydrochloric  acid.  Little  or  no 
deposit  is  formed  on  the  aluminium  strip  itself. 
and  if  any  deposit  be  formed  it  is  loosely  attached 
and  always  readily  removable.  Such  turbidity 
appears  to  be  due  to  the  separation  of  ba  ii 
acetate  or  acetates  of  aluminium.  In  the  case 
of  acids  of  about  0-2%  concentration*  the  turbid 
solutions  do  not  clear  on  standing,  and  the  addition 
of  dilute  hydrochloric  acid  or  caustic  soda  pro- 
duces a  flocculenl  precipitate  which  does  not 
readily  dissolve  in  boiling  dilute  hvdrochloric  acid. 
Such  solutions  give  rise  to  a  deposit  which  adheres 
firmly  to  the  aluminium  and  is  not  removed 
readily  either  by  chemical  or  mechanical  means. 
It  is  considered  that  the  turbidity  in  thi  , 
may  be  due  to  the  formation  of  a  colloidal  solut  ion 
of   aluminium   hydroxide.      Solutions   containing 

between    5%    and    0-2%    oi    acetic    acid    give    Use 

to  Turbid  solutions  of  intermediate  character. 
Thus,  for  instance,  the  solution  produced  by  acid 
of  1  %  concentration  falls  into  the  second  category 
with  regard  to  the  permanence  of  the  turbidity, 
the  formation  of  the  precipitate  by  hydrochloric 
n  id  or  caustic  soda,  and  the  insolubility  of  the 
ipitate,  bul  the  deposit  is  loose  and  does  not 
i  there  to  the  aluminium  as  in  'lie  case  of   o  on 

dilute   solutions   of   acetic    acid. 

The  amount   ol  <li-s,.|\  ed  aluminium   rii 
to   produce   turbidity    naturally    varies    with    the 
concentration  of  the  acid.     It  is  found  to  increase 
as  tin1  concentration  falls,  and  is  at   a   maximum 
with  acid  of  about   10%  concentration. 

In  all  cases  when-  the  action  of  boiling  acetic 
acid  of  whatever  concentration  has  been  examined, 

the   attack    is    uniform    and    no   evidence    of    local 

action   has   i (,    observed.     The   only   exception 

is  formed  by  anhydrous  acetic  acid  as  described 
In  the  previous  communication  [loc.  i 

Cold  acids.  The  rale  of  attack  by  cold  acetic 
acid  is  in  general  small.  \s  in  the  i  as,-  ,,i  boiling 
acids,  the  rate  of  dissolution  increases  with  increas- 
ing dilution  of  the  a.  id,  and  the  highest  rate  ro  far 
noted  took  place  with  a  solution  containing 
0-02%  acetic  acid.  The  rate  of  dissolution  is 
frequently  high  at   lirst.  but   rapidlj  and 

then  remains  approximately  constant  over  pro- 
longed periods.     This  phenomenon  has   not    hecii 


explained  so  far  but  does  not  appear  to  be  of 
practical  importance. 

The  attack  is  in  most  cases  uniform,  but  bet  ween 
concentrations  ot  70%  and  95%  local  action  has 
frequently  been  observed,  and  where  such  local 
action  tak.-  place  the  rate  of  dissolution  is  also 
greater  than  would  be  expected  from  comparison 
with  the  figures  gfr  en  by  acids  of  lower  and  higher 
concentrations.  Local  action  lias  also  been 
observed  where  the  metal  has  been  allowed  to 
remain  for  prolonged  periods  in  undisturbed  con- 
tact with  thin  films  of  the  dilute  acid,  which  had 

thereby  been  subjected  to  intensive  aeration. 
Indeed,  the  main  factor  determining  local  action 
appears  to  be  i  he  presence  of  oxygen,  although 
there  is  evidence  that  some  other  factor  plays  a 
part.  In  the  previous  communication,  cited 
above,  the  following  statement  was  made:  "  It 
was  considered  at  the  Outset  ci  the  experiments 
made  to  determine  the  conditions  governing  the 
rate  of  attack  that  the  presence  or  absem  e  of  air 
might  be  the  main  factor,  but  this  assumption 
was  found  to  be  erroneous  although  there  was  some 
e\  idem  e  that  in  the  absence  of  OXJ  gen  dissolution 
is  more  uniform  than  when  oxygen  is  present." 

In  dealing  with  cold  acetic  acid  it  has  been 
possible  to  show  conclusively  the  ell'eet  of  oxygen 
in  promoting  local  action.  Acids  which  normallj 
cause  local  action  of  a  serious  kind  can  In-  made 

to  ait  perfect  ly  uniformly  if  the  oxygen  1 ntirerj 

removed  or  if  it  be  replaced  by  some  inert  gas. 
No  doubt  this  aci  (Hints  also  for  the  fad  that  acids 
which  in  the  (old  or  even  at  temperatures  slightly 
below  boiling  point  cause  local  action,  nevertheless 
act  perfectly  uniformly  at  boiling  temperatures 
when  thi-  oxygen  is  rapidly  removed  in  the  course 
i.l  ebullition. 

In    the    case    of    cold    acids    it    has    been   found. 

moreover,  that  the  actual  rate  of  dissolution  is 
increased  by  the  presence  of  oxygen,  ami  may  be 
reduced  to  less  than  half  its  original  magnitude 
if  the  oxygen  be  replaced  by  hydrogen. 

lb  i.  again  it  maj  be  well  to  point  the  practical 
moral  of  tin-  observations  made.  Vessels  used  to 
contain  solutions  of  these  acids  should  not  be 
allowed  to  remain  wet  for  prolonged  periods 
after  beinu  emptied  and  before  cleaning,  in  such 
case-;  the  metal  is  exposed  to  the  action  of  thin 
films  of  acid  subjected  to  intense  aeration  and. 
as  practical  experience  has  ampl>  demonstrated, 
local  attack  frequently  ensues.  The  metal  should 
be  purged  as  soon  as  possible  of  any  remaining 
a.id  and.  where  practicable,  left  dry. 

One  of  the  original  objects  of  this  research  was 
to  find  an  explanation  of  the  fact  that  in  stills 
used  for  the  distillation  of  acetic  acid  tin-  still 
proper  was  often  found  to  have  a  prolonged 
life  whereas  the  condensers,  notably  in  then  lowei 
part .  were  frequently  subjected  to  rapid  deteriora- 
tion and  to  local  perforation.  II  would  appear 
that  the  effect  of  oxygen  in  promoting  and  localis- 
ing such  attack  affords  a  sufficient  explanation 
of  this  phenomenon,  because  it  is  precisely  at  the 
point  where  this  attack  has  been  observed  in  con- 
densers that  oxygen  would  have  access  to  surfai  ■  - 
bathed   in  hot    acids. 

The    question    arises    whether    difficulties    due 

to  this  cause  could  not  be  cnmpletel\  obviated 
by  the  introduction  ol  some  neutral  «,'i<  at  Ibis 
point,  or  by  preventing  altogether  access  of 
n\  j  gen  tot  he  condenser. 

The  effect  of  various  foreign  stibulances  upon  the 
rate  at  which  aluminium  dissolves  in  acetic  acid 
has  been  referred  to  by  mam  authors,  but  r<  vision 

seemed    desirable.      It    has    I n    found   that    with 

dilute  acids  of  about  10°u  concentration  the 
addition  of  up  to  I  '„  of  sodium  chloride,  potassium 
bromide,  potassium  iodide,  orpotassium  nitrate  has 
practically  no  effect  in  the  cas<  of  boiling  arid, 
whereas  an  equivalent  amount  of  sodium  sulphate 
raises  t  he  rat  e  of  dissohit  ion  appreciable .      In  i  old 
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10%  acetic  acid,  however.  1%  of  sodium  chloride 
is  sufficient  to  raise  the  rate  of  dissolution  tenfold, 
whereas  potassium  bromide  effects  a  much  smaller 
increase  in  the  rate  of  attack,  and  potassium 
iodide  and  potassium  nitrate  none  at  all.  0-5%  of 
sulphuric  acid  in  the  form  of  sodium  sulphate 
raises  the  rate  of  dissolution  fourfold  in  the  case 
of  dilute  acid  at  normal  temperature. 

Dealing  with  strong  acids  of  about  80  °0  con- 
centration in  the  cold.  1%  of  sodium  chloride 
was  found  to  raise  the  rate  of  dissolution  from 
3-6  to  270  mgrms.  of  aluminium  dissolved  per 
hundred  sq.  cms.  per  2  I  hours.  The  same  amounts 
of  potassium  bromide  and  potassium  iodide  increase 
the  rate  of  dissolution  approximately  tenfold. 
but  0-5%  of  sulphuric  acid  in  the  form  of  sodium 
sulphate  cannot  be  said  to  have  any  effect  on  the 
rate  of  attack  by  80%  acid  in  the  cold,  and  potassium 
nil  rat  e  reduces  the  rat  e  of  dissolution  to  one-fourth 
of  its  previous  value.  The  most  serious  effect 
of  the  addition  of  the  substances  experimented 
with  was  noted  in  the  case  of  80%  acid  at  boiling 
point.  Here  the  rate  of  dissolution  is  raised  by 
I  ,,  of  sodium  chloride  from  290  to  16,000.  By 
I  ",,  of  potassium  bromide  the  rate  is  only  increased 
from  200  to  485,  whilst  potassium  iodide  and 
potassium  nitrate  may  be  said  to  have  no  effect  ; 
(l">°,,  of  sulphuric  acid  in  the  torm  of  sodium 
sulphat  e  somewhat  increases  the  rate  of  dissolution. 

It  will  be  seen  throughout  these  experiments 
I  hat  t  he  effect  of  the  addition  of  chlorides  to  acetic 
acid  is  far  greater  than  that  of  the  addition  of 
bromides  or  iodides.  It  was  to  be  assumed  that 
this  was  due  to  the  fact  that  aqueous  hydrochloric 
,  acid  alone  attacks  aluminium  much  more  readily 
than  aqueous  hydrobromic  acid,  and  this  was 
found  to  be  the  case,  the  rate  of  attack  by  half 
normal  hydrochloric  acid  being  at  least  tenfold 
that,  of  the  equivalent  hydrobromic  acid  solution. 
It  also  appeared  that  the  presence  of  potassium 
iodide  had  very  little  effect  upon  the  rate  of  attack 
by  hot  acetic  acid,  but  had  considerable  influence  in 
the  cold.  This  was  found  to  be  due  to  the  fact  that 
j  if  acetic  acid  containing  potassium  iodide  be  allowed 
to  stand,  free  iodine  is  rapidly  produced,  and  in 
I  solutions  containing  free  iodine  the  attack  upon 
aluminium  is  considerable.  If  the  free  iodine  be 
removed  from  cold  acetic  acid  solutions  in  which  it 
has  been  formed,  t  he  rate  of  attack  falls  to  that  of 
the  acid  alone. 

The  form  of  attack  by  acids  to  which  the  salts 
named  had  been  added  was  such  that  acids  which 
without  addition  attack  aluminium  in  a  uniform 
manner  were  not  affected  by  the  addition  of  these 
salts,  except  that  where  the  rate  of  attack  was 
raised  considerably,  etching  of  the  surface  could 
,  be  observed. 

Where,  however,  the  ac  ids  alone  caused  local 
action,  such  local  action  was  generally  promoted  by 
I  the  presence  of  halogens,  but  retarded  by  the 
presence  of  small  quantities  of  sulphuric  acid  and 
absolutely  inhibited  by  as  little  as  0T%  nitric 
acid.  It  is  hoped  that  there  may  be  cases  where 
this  fact  can  be  taken  advantage  of  in  practice. 

Experimental. 

The  general  arrangements  adopted  in  the 
xperiments  about  to  be  described  followed  closely 
lie  lines  laid  down  in  the  previous  communication 
,loc.  cit.).  The  metal  used  was  in  the  form  of  thin 
oiled  strips  70  25x05  mm.  thick.  The  compo- 
sition of  the  metal  was  Si  0-45  %,  Fe  0-45  %,  Cu  000, 
\1  (by  diff.)  09- 1  %.  Unless  otherwise  stated  the 
nvtal  was  annealed  before  the  experiments  for 
I  hours  at  450°  C.  The  surface  of  the  aluminium 
vas  cleaned,  first  with  caustic  soda  and  then  with 
lilute  nitric  acid  immediately  before  each  deter- 
mination of  the  rate  of  dissolution. 

As  in  the  previous  communication  so  here  all 
uimerical  results  are    given    as  milligrammes  of 


aluminium  dissolved  per  100  sq.  cm.  per  24  hours 
and  denoted  thus  (S.R.). 

Series  A.  The  experiments  of  this  series  were 
made  with  a  view  to  determine  the  effect  of 
boiling  acids  of  lower  concentration  upoil 
aluminium  and  thus  to  complete  Table  II.  of  the 
previous  communication. 

In  view  of  the  part  played  by  the  products  of 
the  interaction  the  bulk  of  acid  used  is  naturally 
of  importance.  Throughout  these  experiments, 
except  in  the  ease  of  those  conducted  in  sealed 
tubes,  the  quantity  of  acid  used  was  either  1000 
c.c.  or  70  c.c.  In  the  former  case  the  experiments 
were  conducted  in  a  conical  Jena  flask  fitted  with 
a  reflux  condenser.  In  the  latter  a  boiling  tube 
served  to  contain  the  acid.  In  order  to  prevent 
evaporation  the  boiling  tube  was  lightly  stoppered 
by  means  of  a  narrower  glass  tube  through  which 
cold  water  was  passed.  The  strips  of  metal  were,  in 
both  cases,  carried  in  a  light  frame  made  of  glass. 

Various  samples  of  acid  were  used  without 
marked  differences  in  the  rates  of  dissolution  being 
observed  except  where  the  concentration  was  5%, 
in  which  case  the  formation  of  a  crust  of  acetate 
probably  affected  the  figures. 

The  numerical  results  obtained  are  shown  in 
Table  I.  With  a  view  to  facilitating  comparison 
the  figures  given  in  Table  II.  of  the  previous 
communication  are  repeated  here  in  brackets.  In 
addition  to  the  initial  rates  of  dissolution,  the  rates 
when  the  acid  had  become  saturated  with  the 
products  of  the  interaction  have  been  tabulated 
as  well  as  the  amount  of  aluminium  dissolved  when 
the  solutions  were  first  seen  to  be  turbid. 

Table  I. 


Qrms.  of  Al  dis- 

Concentration 

Initial  rate  of 

Final  rate  of 

solved  per  100  c.c. 

of  acid. 

dissolution. 

dissolution. 

which  produce 
turbidity. 

99-9% 

S.R.  =  (7) 

98 

(35) 

90 

(165) 

80 

(295) 

70 

(3301 

60 

S.R.  =  390 

(4115)  410 

nil 

50 

(415)   120 

40 

445 

402 

0-157 

20 

450 

533 

o-ia 

10 

275 

582 

0-24 

5 

350 

610 

0-20 

1 

230 

1200 

0-058 

0-2 

60 

770 

In  the  case  of  the  1  %  and  0-2  %  acids  the  results 
fluctuated  considerably,  due  it  is  assumed  to  the 
formation  of  a  protective  crust.  Therefore  the 
figures  given  for  the  final  rate  of  dissolution  are 
the  highest  noted.  In  the  case  of  the  0-2%  acid 
no  reliance  is  to  be  placed  upon  the  figures.  After 
a  few  hours  solution  ceased  altogether,  the  coating 
formed  entirely  shielding  the  metal  from  contact 
with  the  acid. 

An  anomaly  will  be  noted  in  the  case  of  the  10  % 
acid,  the  initial  rate  of  dissolution  found  being 
lower  than  was  to  be  expected.  The  experiment 
was,  however,  repeated  several  times  with  similar 
results,  and  it  appears,  therefore,  that  the  figure 
given  is  substantially  correct. 

From  this  table  the  increase  in  t  he  rate  of 
dissolution  as  the  experiments  proceeded  is  clearly 
apparent,  as  well  as  the  growth  of  this  factor  as 
dilution  increased.  In  order  to  demonstrate  tin- 
course  of  this  change  as  well  as  the  initial  falling 
off  in  the  rate  of  dissolution  referred  to  above,  one 
of  several  experiments  with  acid  of  1  %  concentra- 
tion is  given  in  full,  the  numerical  results  obtained 
being  shown  in  Table  II.  In  this  ease  the  acid 
used  was  a  sample  purified  by  distillation  over 
potassium  permanganate,  the  strength,  as  deter- 
mined by  titration,  being  107",,,  and  the  bulk 
1000  c.c. 
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After  the  experiment  had  proceeded  for  four 
hours  tin-  saturation  of  the  solution  was  expedited 
in  the  case  under  review  by  boiling  tor  1  j  hours 
with  some  pure  aluminium  foil,  the  surface  of 
which  is,  of  course,  \  ery  I  urge. 

TABLE    II. 


weight 

Time  in  hours 
from  start. 

allium 
lived. 

urnw 

-  R 

Remarks. 

J 

00066 

4  111 

Slight  deposit  on  the 

2 

O-Oi'"  1 

1ST 

aluminium. 

s 

0-0138 

•I 

1IH173      . 

■J4H 

A.i  1  boiled  i"i 

1  '   Ic  lUIS  with 

Lluminhira  foil.     Solution 

orii:.:i 

1 

0-562S 

1 170 

2 

0-572'i 

3 

0-5-' - 

4 

0  8023 

700 

» 

0'6192 

1130 

The  arid  being  now  at  its  maximum  activity  was 
distilled.  The  distillate  was  found  by  titration  to 
contain  1-08%  acetic  acid,  and  iis  concentration 
was,  therefore,  practically  unchanged.  On  con- 
tinuing the  experiment  the  following  results  were 
obtained. 


Time  in  hours 
from  start. 

Total  weight 

of  aluminium 

dissolved. 

S.R. 

1 
2 
3 

4 
5 

00165 
00306 
0-0453 
0-0599 
0-0737 

1100 

9411 
980 

'.it:. 

'.12.'. 

With  such  dilute  acids  the  results  are  irregular 
owing  to  the  metal  becoming  coated,  but  it  is 
nevertheless  clear  that  the  rate  of  dissolution  rose 
from  about  "Jim  to  over  1100.  It  is  further  clear 
that  acid  which  attacks  aluminium  at  the  higher 
rate  may  be  distilled  without  losing  its  enhanced 
power  of  dissolving  aluminium.  It  may  lie  added 
that  the  replacement  of  one  sample-  of  aluminium 
by  another  of  the  same  composition  did  nol 
materially  affect  the  rate  of  dissolution  by  tin- 
same  acid. 

Series  B.  The  experiments  of  ibis  series  wen- 
made  to  determine  the  action  of  cold  acetic  acid 
of  varying  concentration  upon  aluminium.  The 
numerical  results  obtained  are  given  in  Table  III. 

Table  III. 


Concentration  of  acid 


i;  .I.   ..I  diss'  lutlon. 


The  acid  used  in  the  experiments  detailed  was 
prepared  from  a  sample  of  glacial  acetic  acid 
purchased.  The  experiments  with  acids  of  from 
99-2  to  0-1%  concentration  wen-  conducted  in 
stoppered  bottles  of  165  c.c.  capacity  about  three 
parts  full,  maintained  at  a  temperature  of  20'  C, 
in  the  thermostat  described  in  a  communication  to 
t  his  Society  (this  .1..  1010,  35.  007.) 

The  experiments  with  lower  concentrations 
could  not  be  carried  out  in  the  thermostat  because 
1000  c.c.  of  solution  was  used  in  order  that  the 
acid  might  not  become  unduly  neutralised  during 
the  course  ol  the  experiments.  Consequently  the 
temperature  was  not  maintained  above  about 
10  — 15  ('..  and  the  figures  which  are  shown  in 
bracket  s  in  Table  III.  are,  therefore,  somewhat  low 
but  strictly  comparable  among  themselves.  The 
period  of  exposure  was  from  .".to  'J  weeks,  weighings 
being   made  weekly. 

It  will  be  seen  that  from  85%  concentration 
down  to  25%  the  rate  of  dissolution  was  in  this 
case  practically  constant,  whilst  in  other  experi- 
ments made  under  identical  conditions  but  with 
different  samples  of  acid  the  limits  of  constant 
rat.-  of  dissolution  were  raised  or  lowered  somewhat. 
Except  in  the  case  of  acids  of  between  70%  and 
!l.">  "„  concent  rat  ion  t  he  at  tack,  under  the  conditions 
of  the  experiment,  was  invariably  uniform,  bul 
between  70%  and  95%  local  action,  varying  in 
intensity  will,  different  samples  of  acid,  was  noted. 
When  the  action  was  markedh  local  the  rate  of 
dissolution  was  largelj  increased.  Thus,  for 
instance,  one  sample  of  acid  which  at  a  concentra- 
tion of  80%  caused  serious  local  action  dissolved 
aluminium  at  t  he  rate  of  Is  mgrms.  per  100  sq.  cm. 
per  24  hours,  which  is  three  times  as  fast  as  the 
same  sample  of  acid  at  Til",,  and  90%  concentra- 
tions, in  which  cases  the  local  action  was  much 
less  pronounced. 

Series  ( '.  The  experiments  of  this  series  were 
designed  to  elucidate  the  conditions  determining 
whether  the  action  of  acetic  acid  was  general  01 
local.  Whilst  it  cannot  be  said  thai  all  the 
conditions  have  so  far  been  determined  it  now 
appears  certain  that  in  the-  absence  of  oxygen  no 
local  attack  takes  place,  whatever  the  other 
con. lit  ion-   may    be. 

From  the  previous  paragraphs  it  will  be  seen 
that  solutions  of  equal  concentration  prepared 
from  various  samples  of  a.  id  differ  as  to  the  form 
of  attack,  so  that  although  it  has  not  yet  been 
possible-  to  .1. ■termine  what  the  impurities  arc-,  it 
must  be  concluded  that  foreign  bodies  present  in 
some  acids  are  responsible  for  local  action. 

The  following  experiments  appear  to  be  almost 
conclusive  on  this  point.  (1  )  A  sample  of  commer- 
cial acid  which  was  freed  from  copper  and  then 
redistilled  was  found  to  attack  aluminium  locally 
when  at  a  concentration  of  so",,  in  t  he  presence  of 
air.  A  further  quantity  of  this  acid  was  purified 
by  distillation  over  potassium  permanganate,  and 
then  found  to  attack  aluminium  ver)  much  n 
uniformly  than  before  treatment . 

(2)  A  different  sample  of  acid  was  found  toi  ause 
local  action  at  the  outset  of  the  experiment,  but 
after  a  time  no  fresh  evidence  of  local  action  was 
observed.  Moreover  alter  seven  weeks  contact 
with  strips  of  aluminium,  the  latter  were  removed 
and  replaced  by  fresh  strips.  In  spite  of  frequent 
aeration  no  local  action  took  place  upon  these 
fresh  strips  during  five  weeks,  and  it  may.  therefore, 
be  concluded  thai  whatever  had  caused  the  local 
action  in  the  fust  case  had  been  eliminated. 

Pheeffeel  (3)  The  acid  used  in  Experi- 

ment (1)  was  found  to  attack  aluminium  loc  all) 
onlv  in  tin-  cold  '-lit  even  more  markedly  at 
temperatures  slightly  below  the  boiling  point  of  the 
acid.  However,  when  the-  acid  was  raised  to  the 
boiling  point,  whereby  the  air  was  eliminated,  no 
further  local  action  could  be  detected.  On  passing 
urrent    of   oxygen   through   the   boiling  acid  a 
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small  amount  of  local  action  took  place  although 
as  was  to  be  expected,  not  to  so  marked  an  extent 
as  with  the  acid  below  its  boiling  point. 

(4)  It  was  jiossible  that  during  boiling  some 
volatile  constituent  other  than  oxygen  had  been 
removed  from  the  arid,  and  therefore  further 
experiments  were  made  to  settle  this  point.  Three 
tubes  containing  strips  of  aluminium  and  a  quantity 
of  the  acid  used  in  experiment  (3)  were  freed  from 
air  by  being  boiled  out  and  sealed.  One  of  these 
tube?  was  opened  in  an  at  mosphere  of  oxygen  and 
one  in  carbon  dioxide,  and  both  then  reseated.  In 
the  tube  containing  oxygen  local  attack  commenced 
within  2-1  hours  and  proceeded  vigorously. 
Neither  the  sample  of  aluminium  in  vacuo  nor  that 
in  an  atmosphere  of  carbon  dioxide  showed  any 
sign  of  local  action  during  the  3  months  for  which 
I  he  experiment  was  continued.  Two  further  tubes 
prepared  and  sealed  in  the  same  manner,  the  one 
containing  oxygen,  the  other  free  from  oxygen, 
were  heated  to  100  0.  in  a  water  bath.  The 
sample  of  aluminium  in  the  tube  containing 
oxygen  showed  marked  local  action  within  30 
minutes,  the  other  remained  free  from  any  sign 
of  local  attack  for  over  six  hours.  Oxygen  was 
then  admitted  to  this  tube,  winch  was  resealed 
and  heated  again.  Local  action  was  observed 
within  30  minutes. 

(5)  A  further  experiment  on  this  subject  may  be 
cited,  because  it  shows  the  effect  of  oxygen,  not 
only  upon  the  form  but  also  upon  the  rate  of 
attack. 

Samples  of  aluminium  were  sealed  in  four  tubes 
containing  respectively  (a)  99°,,  acetic  acid  in 
vacuo,  (b)  99%  acid  and  oxygen,  (c)  90%  acid  in 
vacuo,  (d)  90",,  acid  and  oxygen,  the  acid  being 
derived  from  a  different  source  from  that  used  in 
the  experiments  so  far  described. 

The  tubes  were  maintained  at  room  temperature 
for  130  days.  After  four  days  distinct  evidence  of 
local  action  was  observed  in  tube  riL  but  to  the  end 
of  the  experiment  there  was  no  sign  of  any  but 
general  dissolution  in  the  other  three  cases. 

The  rates  of  dissolution  were  found  to  be  (a)  002. 
(6)  0-114,   (c)  008,   (d)  0-48. 

No  weight  can  be  attached  to  the  very  small 
figures  obtained  with  acid  of  99%  concentration, 
but  the  effect  of  oxygen  in  promoting  the  attack 
and  in  localising  it  seems  irrefutable  in  the  case  of 
acid  of  90 %  concentration. 

(fi)  Finally  an  experiment  was  made  with  very 
dilute  acid  in  atmospheres  of  air,  oxygen,  and 
hydrogen  respectively.  The  weighed'  samples 
were  enclosed  in  glass  bottles  fitted  with  rubber 
stoppers  which  were  furnished  with  inlet  and  outlet 
tubes  by  means  of  which  the  various  gases  could  be 
admitted,  and  the  bottles  then  '  sealed.  The 
dissolved  oxygen  was  removed  by  boiling  before 
the  introduction  of  the  aluminium,  and  the  acid 
was  then  allowed  to  cool  in  a  current  of  hydrogen. 
air,  or  oxygen  as  the  case  might  be.  The  bottles 
were  sealed  and  allowed  to  stand  at  room  tempera- 
ture for  91.  days,  during  which  time  three  weighinsjs 
were  carried  out.  As  in  most  similar  cases  the 
rates  of  dissolution  were  high  at  first  but  soon  fell 
off,  only  to  rise  again  towards  the  end  of  the 
experiment.  Over  a  period  of  63  days  the 
numerical  results  obtained  were  :  in  air  8.  R.  =1-1, 
in  oxygen  10.  and  in  hydrogen  0-26.  As  in  all 
cases  un.lei  similar  conditions,  the  attack  was 
uniform. 

Series  D.  The  experiments  of  this  series  were 
designed  to  show  the  effect,  of  the  presence  of 
small  quantities  of  various  inorganic  acids  upon 
the  rate  of  dissolution  of  aluminium  in  acetic  acid 
of  varying  concentration,  both  at  20°  O.  and  at 
boding  temperature.  The  concentrations  selected 
tor  the  a.ctic  acid  were  80%  and  10%,  and  the 
inorganic  acids  were  added  in  the  form  of  their 
salts,  this  being  the  most  convenient  method  in  view 
of  the  very  small  weights  involved.     Experiments 


were  made  with  hydrochloric,  hydrobromic, 
hydriodic,  sulphuric,  and  nitric  acids.  The 
experiments  were  carried  out  at  various  times  over 
a  prolonged  period,  and  it  was,  therefore,  not 
possible  to  use  the  same  sample  of  acid  for  all  the 
determinations.  Consequently  the  rate  of  dis- 
solution in  the  acetic  acid  without  addition  is 
given  in  each  case  so  that  a  sufficiently  ace  urate 
comparison  of  the  effect  of  the  addition  of  various 
acids  may  be  arrived  at. 

The  main  results  are  shown  in  tabular  form. 

Table   IV. 


10%  acetic 

mill 

loili  in/. 

Substances  added. 

S04  (as 

NO,  (as 

NaCl 

KBr 

KI 

Na2S04) 

KNO,) 

S.R. 

S.R. 

S.R.         S.R. 

S.R. 

Acetic. 

arid  without 

. 

addition 

480 

4SCI 

480         4'Jii 

400 

,,    with  0-1% 

500 

— . 

—     ,       890 

485 

.,    with  0-5% 

— 

— 

—            780 

610 

" 

,,    with  1-0% 

040 

480 

470  j 

In  all  cases  the  attack  was  perfectly  uniform. 
Only  in  the  case  of  sulphuric  acid  can  any 
appreciable  effect  upon  the  rate  of  dissolution  be- 
not  ed. 

Tablk  V. 
10%  act  lie-  mill  al  20°  0. 


Substances  added. 


NaCl 


KBr 


Acetic  acid  without 

addition 
,,    with  0-01% 
„    with  0-1% 
,,    with  0-5% 
„         „    with  1-0% 


s.R. 
0-65 
3-3 
42 

5-8 


S.R. 
0-9 
1-0 

1-5 

2-5 


KI 


S.R. 
0-9 
0-85 
0-80 

0-80 


SO,  (as 

Na:SO,) 


S.R. 

0-7 


2-5 
80 


NO,  (as 
KNO,) 


S.R. 

0-7 


0-8 
0-9 


In  all  cases  t  he  attack  was  uniform,  but  the  addition 
of  sodium  chloride  and  also  of  01%  and  1%  of 
KBr  gave  rise  to  an  etched  appearance  of  the 
metal. 

The  solutions  containing  potassium  iodide  were 
faintly  coloured  by  iodine.  It  will  be  seen  that 
neither  potassium  iodide  nor  potassium  nitrate 
affects  the  rate  of  dissolution,  but  that  the  latter  is 
very  much  increased  by  the  addition  of  sodium 
chloride  and  sulphate  and  potassium  bromide. 


Table  VI. 
80%  acetic  acid  at  20° 

C. 

Substances  added. 

NaCl 

KBr 

KI 

S0«  (as 

Na2S04) 

NO,  (as 
KNO,) 

Acetic  acid  without 

addition 
„         ,,    with  U-01% 
„         „    with  0-1% 
„         „    with  0-5% 
„         „    with  1-0% 

S.R. 
3-6 
25 
65 

270 

S.R. 
1-2 
0-6 
1-8 

10-5 

S.R. 
1-2 
0-75 
l-S 

8-5 

S.R. 
20 

2-0 

1-2 

S.R 
20 

0-4 
0-45 

The  sample  of  acid  used  when  free  from  all 
added  substances  gave  rise  to  local  action  in  the 
course  of  a  few  days.  The  addition  of  sodium 
chloride  promoted  this  form  of  attack  in  a  very 
marked  manner.  1  %  of  this  substance  gn  ing  rise 
to  rapid  local  disintegration  of  the  metal.  In  t In- 
case of  the  other   two   halides   no   definite-   effect 
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upon  the  form  oi  attack coiild  be  established,  except 
1  hat  i  In-  acid  containing  1  ",,  of  potassium  iodide 
appeared  to  promote  local  action  to  some  extent 
am!  to  a  great  extent  if  any  free  iodine  were 
present .  Tin-  ad. lit  ion  of  oi  %  0f  so  ,  in  tin-  form 
..i  sodium  sulphate  retarded  the  appearance  of 
local  art  ion  for  several  months,  whilst  with  acid 
to  which  0-5%  of  this  substance  had  been  added  no 
local  action   was  discernible  at    the  end   oi    four 

months.       Nb  local  act  ion   could    be  Been  On   strips 

of  aluminium  exposed  for  s  months  to  acid  con- 
taining n  1  ",,  "I  NOj  in  the  form  of  potassium 
nit  rat  e. 

Table  VII. 

80%  tin  lie  acid  boiling. 


Substances  added. 

Sll,l:i> 

no,  (aa 

Vi<  1 

Kltr 

KI 

\  ,,so,, 

KNII,) 

S  R. 

s  K 

s.R.        s  i; 

s  ft. 

i  i.l  without 

addition 

290 

290 

290         290 

200 

..    with  0-01 

:;m 

— 

—           — 

— 

.,    with  id"., 

i  IO0 

'270 

—             3Sfi 

280 

.,    with  0-6% 

— 

— 

380 

260 

.,    with  1  0 

16,000 

I-, 

217           — 

It  was  noted  that  high  rates  of  dissolution  were 
only  obtained  with  acids  containing  til",,  and 
n  ni  %  of  -odium  chloride  if  the  metal  were  boiled 
m  acid  containing  these  admixtures  from  the 
start.  When  tie-  metal  was  boiled  fori  hour  in 
actic  acid  free  from  sodium  chloride  subsequent 

addition  of  up  to  0-1%  of  this  substance  had  no 
i    upon  the  rate  of  dissolul  ion. 

The  addition  of  1  ",,  of  potassium  iodide  it  first 
cave  rise  to  erratic  rates  of  dissolution,  which  were 
Found  io  i.e  dm-  to  the  fact  t  hat  after  standing  tor 
a  short  time  these  solutions  become  coloured  owing 
t  o  the  format  ion  of  free  iodine.      In  t  lie  present  e  of 

fi iodine  aluminium  was  found   to   he  attacked 

vers  rapidly,  the  interaction  being  accompanied 
by  decoloris.il  ion  of  the  solution. 

Tin'  observation  that  small  quantities  of  nitrates 
prevented  local  action  and  in  some  eases  actually 
reduced  the  general  rate  of  dissolution  of  alumi- 
nium in  acetic  acid  suggested  that  nitrates  might 
also  neutralise  the  injurious  elfe-its  of  the  presence 
of  chlorides,  and  it  was  found  that  this  ma\  under 
some   condit  ions    he   the    case. 

Expt  i ri mi  111   s. 

SO      ai  b(  Ic  acid  .''  t n  temperature. 

Sal  i  added.    8  B 

HNO,  in  the  form  ol  ENOa  added.  S.tt. =9-0 

Expi  riment  1). 

80°„  acid  ;.l  B0°— 100'  C. 
0-1%   (fal  1  added    8.E.  -2400. 

HNOt  in  the  form  ol  KN'O,  added.  S.B      187 

Series  K.  In  view  of  the  marked  difference 
shown  by  the  results  tabulated  above  between  the 

effect  of  the  addition  of  chlorides  and  bromides  to 
acetic  acid,   it    was  naturally  assumed   that    similar 

differences  would  obtain  between  the  action  of 
hydrochloric  and  hydrobromic  acids  without 
acetic  acid,  and  as  no  data  were  available  on  this 
subject  tlie  two  acids  w.re  compared  with  regard 

to  t  he  rate  at  which  lli.\   dissolve  aluminium. 

\t  boiling  point.  Concentration  of  the  acids 
v   2. 

s  It.   ill    III  I      21. 

s  It.  in   HBl     '_'.. •.'«'. 

\t   l'o    c.     Concentrate ( the  acids  0*886  N. 


-  k    in  H01  =  50. 

s.K.   in    lll-.r 

IM-.   I   88ION. 


The     Ciiwkman      having     complimented     the 
authors  on  their  valuable  work. 


Dr.  ('.  A.  Kkank  pointed  out  that  the  character 

of  the  reactions  due  to  concentrated  and  dilute 
acetic     acid      respective!)      must       he     essentially 

different  and  that  it  might  be  advantageous  to 
differentiate  them  in  discussing  the  chemical 
changes  involved.  In  respect  to  the  action  of 
concentrated  acetic  acid,  had  i  he\  examined  the 
acetic  acid  for  an]  reduction  products  that  might 
he  formed  ':  The  generation  of  hydrogen  might 
lead  to  the  formation  of  acetaldebyde  which  by 
local  re-oxidation  might  be  concerned  with  the 
ell'ects  produced  upon  the  aluminium,  and  it 
would  accordingly  be  of  interest  to  know  whether 
t  lie  presence  of  acetaldehyde  had  actually    been 

detect  ed  ;  the  aluminium  itself  might  act  cata- 
lyticallv  in  I  his  connect  ion.  In  the  case  of  dilute 
acetic  acid  such  an  effect  was  improbable,  and  in 

the  corrosion  l>\  sea  water  and  tap-water  other 
react  ions  must  he  concerned. 

Mr.  B.  .1.  MiiAKi:  thought,  from  the  samples 
handed  round,  and  from  his  experience  of  the 
practical  employment  of  aluminium  vessels,  that 
the  local  corrosion  of  aluminium  was  due  to 
impurities  in  the  metal.  He  instanced  a  case 
coming  under  his  own  observation,  where  the 
mercury   from  a    broken  thermometer  had    been 

spilt  in  tin-  still  :   vers    shortly  afterwards  the  still 

bottom  was  found  to  he  perforated,  and  upon 
examination  there  appeared  relatively  large 
cavities  many  of  them  almost  through  the 
substance  of  the  metal.  He  further  suggested 
that  it  would  be  highly  desirable  if  experiments 
could  be  conducted  on  aluminium  of  known  purity, 
or  failing  this  that  the  amount  or  nature  of  the 
impurities  should   be  known,  and  results  noted. 

Mr.  C.E.Barrs  inquired  whether  the  authors  had 
made  any  experiments  with  aluminium  of  varying 
purity,  and  if  SO,  was  the  corrosion  increased  by 
some  impurities  and  decreased  by  others!-  The 
lilm  of  oxide  formed   liy  nitrates  present    in  the 

acetic  acid  seemed  to  exert  a  retarding  action. 
Had  the  authors  ascertained  whether  treating  an 
aluminium  st  ill  with  acetic  acid  containing  nitrates 
prolonged  the  life  of  the  vessel  'i 

Mr.  w.  C.  Reynolds  asked  whether  t  he  presence 

of  traces  of  ammonium  had  any  elicit  on  the 
action  of  acetic  acid  on  aluminium.  He  pointed 
out.  that  it  was  a  very  common  impurity  in  com- 
mercial acef  Lc  acid. 

Mr.  N'n  iti  n.  said  he  t  hough!  from  t  he  appearance 

of  the  samples  shown   that    I  lie  commercial    metal 

had  been  used  in  the  experiments,  and  that 
possibly  chemically  pure  aluminium  might    yield 

different  results.  lie  suggested  that  the  more 
rapid  action  of  acids  on  aluminium,  as  the  time 
of  immersion  increased,  might    possibly   he  due  to 

the   readiness    with    which    '_'as    might     I volved 

from  a  surface  already  acted  upon  '; 

Mr.  E.  T.  BBEWIS  said  that  he  had  known  cases 
of  pitting  of  aluminium  and  could  t.stifx  to  the 
necessity  of  drying  vessels  after  they  had  been 
used.  Had  the  authors  made  any  experiments 
as  to  the  action  of  a  fairly  pure  water,  highl) 
aerated,  for  example  a  condenser  water  which  had 
lieeii  passed  through  cooling  lowers  .and  become 
highly  aerated  '( 

Mr!  Fryer  asked  whether  the  figures  -urn  tm 
dilute  acetic  acid  might  safeh  be  taken  as  applic- 
able to  butyric,  propionic  and  the  lower  fatl  y  acids 
generally  ': 

Mr.  W.  C.  II  won  K  considered  that  although  the 
experiments  described  seemed  (o  show  that  oxygen 

was  the  cause  of  the  pitting,  he  agreed  with  a 
previous  speaker  that    the  action   was  more  likel) 

due  to  some  impurity  in  t  he  metal.     If  t  he  corrosion 

was  due  to  Oxygen,  how  was  it  t  hat  t  he  a.  t  ion  was 
not  more  uniform  over  the  whole  surface?  It 
was  difficult  to  imagine  that  there  wen  "  pockets" 
of  oxygen  which  localised  the  pits.  He  asked  the 
authors  if  they   had   made  an;    experiments  with 
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the  aluminium  partly  exposed  to  the  air  and  pari  1\ 
immersed  in  the  acid. 

Mr.  Brewis  inquired  whether  the  authors  had 
noticed  any  difference  in  the  behaviour  of  alum- 
inium treated  in  various  ways.  e.g.,  cast,  hammered, 
or  rolled  aluminium,  and  whether  these  various 
metallurgical  treatments  caused  any  variations  in 
the  resistance  to  corrosions. 

Dr.  Seligmax.  in  reply,  said  that  with  reference 
in  the  discussion  which  had  arisen  as  to  whether 
these  experiments  should  have  been  conducted 
with  chemically  pure  aluminium  or  aluminium  of 
the  purity  in  use  in  commerce,  he  had  no  doubt 
that  experiments  should  if  possible  be  carried  out 
with  both  materials.  It  wastruethat  experiments 
Carried  out  with  pure  material  would  not  be  of 
much  direct  guidance  when  considering  practical 
conditions,  but  on  the  other  hand  from  experiments 
with  material  free  from  all  impurities  information 
would  be  gained  which  would  be  extremely 
valuable  in  estimating  the  effect  of  impurity,  but 
unfortunately  chemically  pure  aluminium  was  an 
unknown  commodity.  The  purest  sample  of 
aluminium  he  had  ever  had  through  his  hands 
contained  99-8%  of  aluminium,  and  a  good  many 
of  the  experiments  which  the  authors  had  made 
with  tle-se  acids  had  been  done  with  material  of 
this  purity.  The  present  series  of  experiments 
had.  however,  been  done  with  a  different  metal, 
and  the  question  of  the  bearing  of  the  purity  of 
the  metal  had  never  been  overlooked.  The 
authors  were  also  alive  to  the  possibility  of  the 
effects  of  certain  additions  to  the  aluminium  not 
only  in  ai  celerating  but  in  some  cases  in  retarding 
corrosion,  and  information  was  gradually  being 
accumulated  on  this  subject.  As  an  example  he 
drew  attention  to  the  effect  of  as  little  as  0-5%  of 
copper  in  stopping  absolutely  the  action  of  mercury 
upon  aluminium,  to  which  Mr.  Boake  had  referred. 
There  were  other  cases  in  which  the  addition  of 
small  quantities  of  other  metals  had  a  beneficial 
effect  upon  aluminium,  and  it  might  ultimately 
be  possible  to  make  use  of  these  facts.  He  could 
not  agree  with  Mr.  Boake's  explanation  of  the 
tact  that  mercury  attacked  aluminium  locally. 
Mr.  Boake  appeared  to  attribute  this  to  the 
presence  at  the  points  attacked  of  small  quantities 
of  impurities,  whereas  the  fact  was  that  wherever 
aluminium  became  amalgamated  attack  developed, 
but  amalgamation  only  took  place  under  very 
definite  physical  conditions  which  did  not  prevail 
over  the  whole  surface  of  the  metal. 

He  quite  agreed  with  various  speakers  that  the 
appearance  of  a  sample  of  aluminium  which  had 
been  subjected  to  local  attack  at  once  suggested 
the  pit  sence  at  such  points  of  impurities,  and  for  a 
long  time  he  had  held  the  view  that  impurities  in 
the  metal  were  responsible  for  such  occurrences. 
Gradually,  however,  he  had  forsaken  this  view, 
especially  since  almost  every  investigation  made 
had  si  own  that  such  impurities  as  were  present 
in  the  aluminium  were  quite  uniformly  distributed 
throughout  the  metal.  On  the  other  hand  he  was 
now  convinced  that  physical  differences  in  the 
metal  might  under  certain  conditions  account  for 
the  fact  that  the  attack  took  place  at  one  point 
'in  preference  to  another.  Aluminium  became 
amorphous  under  the  effect  of  work,  and  amorphous 
aluminium  was  electro-positive  to  crystalline  metal, 
and  therefore  it  might  occur  that  two  adjacent 
points  differed  in  polarity,  and  one  of  them  would 
tend  to  corrode  more  rapidly  than  another.  This 
ils..  answered  the  question  raised  by  Mr.  Brewis 
is  to  whether  different  forms  of  aluminium  showed 
Inferences  with  regard  to  corrosion.  As  to  the 
)ther  question  raised  by  Mr.  Brewis.  the  authors 
iad  not  found  that  distilled  water,  even  when 
lerated,  caused  any  other  than  a  general  solution 
•i  aluminium,  but  they  had  not  devoted  special 
.tt.nt  ii.n  1..  excessive  aeration  of  such  water. 


In  reply  to  Mr.  Bans,  lie  said  that  the  effect  of 
washing  aluminium  with  dibit.-  nitric  acid  prior  to 
an  attack  by  acetic  acid  had  been  examined. 
They  had  not  been  aware  that,  as  Mr.  Reynolds 
pointed  out.  acetic  acid  contained  small  quantities 
of  ammonium  acetate,  and  had,  therefore,  not  so 
far  investigated  the  effect  of  ammonia  upon  the 
rate  of  attack. 

If.-  could  not  agree  with  Mr.  NichoVs  suggestion 
that  the  increase  in  the  rate  of  dissolution  was  due 
to  the  fact  that  as  the  surface  of  the  metal  became 
attacked  the  escape  of  gas  from  the  surface  was 
facilitated,  because  the  authors  had  found  that 
once  an  acid  had  increased  in  activity  a  fresh 
sample  of  aluminium  immersed  therein  dissolved 
at  the  higher  rate. 

Mr.  Hancock  appeared  to  think  that  l  he  authors 
attributed  the  localising  effect  o!  oxygen  to  the 
presence  of  "  pockets  "  of  oxygen  in  the  a.  id,  so 
that  action  only  took  place  at  the  points  where 
such  pockets  of  oxygen  occurred.  The  authors 
had  no  such  idea.  They  merely  stated  that  in  the 
presence  of  oxygen  the  metal  was  attacked  at 
certain  points,  but  they  were  still  far  from  being 
able  to  say  in  all  cases  why  the  metal  broke  down 
at  those  points  and  not  at  others.  He  wished  to 
repeat  that  whilst  many  materials  did  not  attack 
aluminium  locally  in  the  presence  of  oxygen,  no 
materials  which  had  so  far  been  examined  did 
attack  it  locally  in  the  absence  of  oxygen.  If 
aluminium  was  only  partially  immersed  in  acetic 
acid  corrosion  took  place  quickest  at  the  water 
line,  as  Mr.  Hancock  anticipated. 

In  reply  to  Mr.  Fryer's  question,  he  said  that 
they  had  examined  the  effei  I  •■'  i  s  pies  of  other 
ac  ids  and  hoped  to  be  able  to  bring  the  results 
forward  later.  Such  figures  as  thej  had  obtained 
indicated  effects  of  the  same  order  as  those  given 
for  acetic  acid. 

The  authors  were  very  interested  in  Dr.  Keane'a 
suggestion  that  the  formation  of  acetaldehyde 
might  account  for  the  accelerating  effect  of  the 
products  of  the  interaction  upon  the  interaction. 
Acetaldehyde  was  undoubtedly  formed  during  the 
dissolution  of  aluminium  in  acetic  acid,  but  the 
authors'  difficulty  had  been  to  explain  how  a 
product  of  the  reduction  of  acetic  acid  could  pro- 
mote the  attack.  Dr.  Keane's  suggestion,  as  he 
understood  it.  was  that  they  would  have  to  look  to 
the  re-oxidation  of  the  aldehyde  for  an  explanation 
of  the  phenomenon.  He  could,  of  course,  not  say 
whether  there  was  any  substantiation  for  this  view  . 
but  the  matter  would  be  investigated  at  one... 


Manchester  Section. 
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MR.  J.  H.  HOSEASOX  IX  THE  CHAIR. 

ESTIMATION   OF  PHOSPHORIC   ACID    AND 
PHOSPHATES  BY  ALKALIMETBIC 

METHODS. 

BY.TOHX  II.  SMITH,  PH.D.,  F.I.C.,  A.R. C.S.I. 

It  is  well  known  that  the  point  of  neutralitj 
obtained  by  titrating  phosphoric  acid  with  an 
alkali  differs  according  to  the  indicator  taken. 
sodium  dihydrogen  phosphate,  e.g.,  being  indicated 
as  neutral  when  methyl  orange  is  employed  and 
disodium  hydrogen  phosphate  when  phenol- 
phthalein   is  used.     This   difference  in   indication 
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suggested  some  useful  applications  for  the  special 
work  1  was  engaged  upon,  but  the  results  did  not 
possess  the  ae.urae\  aimed  at  ;  and  the  various 
and  serious  irregularities  which  may  he  introduced 
explain  why  such  a  method  bad  not  been  sug- 
gested seriously  for  the  estimation  of  phosphoric 
ai  ids  and  phosphates  in  compounds,  hut  has  been 
confined  to  the  estimation  of  the  strength  of 
solutions  of  pure  phosphoric  arid  using  phenol- 
phthalein  as  indicator. 

Foreseeing  the  possibility  of  eliminating  the 
irregularities  to  a  large  extent,  the  author  was  Led 
to  investigate  their  cause  more  thoroughly  in  the 
hope  that  some  reliable  method  might  result  for 
the  analysis  of  mixtures  of  phosphates,  and  applic- 
able to  a  large  number  of  cases  which  would  occur 
in  ordinary  practice,  particularly  that  of  the 
alkaline  phosphates. 

It  was  necessary  tir.st  to  lind  the  exact  point 
of  neutrality  with  ditferenl  indicators,  to  ascertain 
whether  the  end  points  are  sufficiently  definite  and 
correspond  sufficiently  closely  to  the  accept  ed  ones. 
This  necessitated  the  employment  of  pure  phos- 
phoric acid  of  known  strength  and  a  reliable 
standard  solution  of  alkali.  Caustic  soda  was 
selected  as  the  alkali  to  be  employed,  but  as  this  is 
difficult  to  obtain  free  from  carbonate,  a  factor 
was  introduced  leading  to  the  vitiation  of  the 
results.  As  an  illustration  of  the  amount  of  error 
which  may  be  introduced  from  this  source,  100  c.e. 
of  strictly  normal  hydrochloric  acid,  accurately 
standardised  against  pure  sodium  carbonate  dried 
at  L'511  ('..  and  requiring  100  c.c.  of  the  standard 
caustic  soda  solution  in  question  to  neutralise  with 
methyl  orange,  required  100-6  c.c.  with  methyl  red 
and  101-3  c.c.  with  phenolphthalein  as  indicator. 
Identical  numbers  were  obtained  with  100  c.c.  of 
normal  sulphuric  aeid.  This  would  correspond  to 
about  2-7%  of  the  sodium  being  present  in  the 
form  of  carbonate. 

Although  phenolphthalein  can  hardly  be  recom- 
mended as  an  indicator  for  the  estimation  of  car- 
bonates in  bulk,  the  results  obtained  in  the  cold, 
with  such  small  quantities  as  would  occur  in  the 
i  a  sec  if  t  heir  presence  as  impurities,  are  satisfactory. 
For  example,  100  c.c.  of  a  A'/20  solution  of  pure 
sodium  carbonate  required  at  normal  temperature 
for  neutralisation  99-85  c.c.  of  N/20  hydrochloric 
acid  with  methyl  orange,  93-15  c.c.  with  methyl  red, 
and  49-25  c.c.  with  phenolphthalein.  but  49-60  c.c. 
with  phenolphthalein  when  a  few  grammes  of  pure 
sodium  chloride  had  been  added  to  the  solution. 
The  end  point,  with  phenolphthalein  corresponds 
approximately  with  the  formation  of  sodium  bi- 
carbonate, and  is  fairly  definite,  in  fact  quite 
satisfactory,  after  the  addition  of  sodium  chloride. 

The  regularising  action  of  sodium  chloride  and 
glycerin  in  titrations  with  phenolphthalein  has 
been  observed  and  their  addition  recommended 
by  other  workers.  In  the  case  of  phosphoric-  acid 
and  its  salts  the  addition  of  sodium  chloride  is  also 
extremely  useful  and  generally  preferable  to 
glycerin. 

In  experiments  of  this  delicate  nature  it  is 
essential  to  he  convinced  with  regard  to  the  purity 
of  all  the  reagents  employed,  and  even  the  distilled 
water  must  be  tested  by  blank  experiment.  One 
sample,  although  quite  neutral  to  phenolphthalein, 
showed  an  alkalinity  of  6-25  c.c.  .V  TO  to  methyl 
orange  and  5-0  c.c  X  10  to  methyl  red  per  litre 
of  water.  This  seemed  to  point  to  the  presence 
of  hicarbonates.  but  the  alkalinity  was  consider- 
ably greater  than  that  of  the  tap  water  in  use. 

It  seemed  interest ing  to  determine whal  influence 
small  amounts  of  ammonia  and  ammonium  salts 
might  bave  upon  the  results.  100  c.c.  of  a  dilute 
solution  of  ammonia  required  :  100  c.<  .  ol  -V  l'o 
hydrochloric  acid  with  methyl  red.  102-8  c.c.  with 
methyl  orange,  and  01  1  c.c.  with  phenolphthalein, 


but  95-5  c.c.  with  phenolphthalein  after  the 
addition  of  sodium  chloride.  In  this  case  again  t  lie 
addition  of  the  salt  renders  the  end  point  much 
more  definite  and  brings  it  nearer  to  the 
theoretical  100  c.c.  point  of  methyl  red  accepted 
as  standard  for  ammonia. 

With  sodium  carbonate  and  with  ammonia  tin- 
end  points  when  using  methyl  orange  and  methyl 
red  are  quite  definite  and  not  influenced  by 
addition  of  chloride. 

Returning  to  the  impurity  contained  in  the 
standard  sodium  hydroxide  solution,  it  might 
reasonably  be  inferred  that  this  could  be  com- 
pensated for  by  making  corresponding  correct  inns 
in  the  calculations.  This,  however,  is  tedioi 
not  altogether  satisfactory  :  hence  the  caustic  soda 
was  purified  by  addition  of  barium  hydroxide.  As 
it  was  essential  that  no  barium  salt  should  be  lefj 
in  the  final  solution  on  account  of  the  precipitation 
of  barium  phosphate  which  would  inevitably 
occur  and  vitiate  the  results  in  the  analyses  in 
view,  it  was  necessary  to  add  the  barium  hydroxidi 
in  just  sufficient  quantity  to  precipitate  the  whole 
of  the  carbonate  present  in  the  caustic  solution. 
Even  then  a  small  quantity  of  the  barium  carbonate 
remained  dissolved  in  the  caustic  soda,  and 
although  the  barium  could  be  removed  by  the 
addition  of  a  sulphate  the  small  proportion  of 
carbonate  could  not  be  further  eliminated.  By 
this  means,  however,  it  was  possible  to  reduce  the 
amount  of  carbonate  from  about  2%  as  found  in 
the  best  samples  of  caustic  soda  in  lumps,  as  sold 
for  analysis,  to  0-2%.  As  only  half  of  the  car- 
bonate is  indicated  by  phenolphthalein  this  means 
an  error  of  01  %  when  using  this  indicator,  which 
is  almost  negligible. 

As  the  barium  hydroxide  contains  a  large 
percentage  of  carbonate  it  is  necessary  to  estimate 
its  amount,  which  may  be  done  volumetric-ally, 
using  phenolphthalein  and  methyl  orange  as 
indicators  ;  the  barium  carbonate  remaining 
in  the  solution  and  the-  trace  of  excess  hydroxide 
which  it  is  advisable  to  add  are  precipitated  by 
sulphuric  acid  after  neutralising  the  solution, 
and  the  barium  sulphate  estimated  gra\  ii net ri<  ally. 
An  amount  of  crystallised  sodium  sulphate 
equivalent  to  the  barium  left  in  the  solution 
is  then  added  to  it.  The  solution  should  not  be 
filtered  from  its  precipitates  of  barium  carbonate 
and  sulphate  respectively,  but  allowed  to  stand  over 
night  in  closed  bottles  and  decanted  carefully. 
The  sodium  hydroxide  solutions  once  standardised 
must  naturally  be  protected  from  the  action  of 
atmospheric  carbon  dioxide  by  every  possible 
means. 

Titration    of  phosphoric  add. 

A  satisfactory  sample  of  phosphoric  acid 
obtained  and  proved  to  be  practically  pure  b\ 
ordinary  qualitative  tests.  Ignited  in  a  platinum 
crucible  it  gave  a  mere  trace  of  residue.  The 
specific  gravity  of  the  acid  was  1-7121  at  17-5  ('.. 
which  is  equivalent  to  ss-:!",,  n3PO,  according 
to  Hager's  table  of  specific  gravity.  From 
gravimetric  analysis  by  the  magnesia  nieth.nl  I 
mean  percentage  of  SS(>0.">  II,l'()4was  obtained. 
and  as  this  is  probably  the  more  reliable-  r.ult 
88-6%  was  accepted  as  the  correct   strength. 

The  hygroscopic    nature-   of   phosphoric   acid   is 

We'll     ktle.Ull.     but     the    acid     does     not      lose    all     its 

combined  water  when  dried  at    loo    C.  ;    eve 
110    C.   it   was  found   that    3-25°0   H,0   remained 
combined,    corresponding    approximately    to    tin- 
formula  6H,PO«,H,0. 

An  amount  of  tin-phosphoric  acid  corresponding 
to  9-802  grms.  of  HjI'O,  (0-1  mol.)  required  for 
neutralisation  the  following  amounts  of  pure 
AT/1  sodium  hydroxide  solution:  101-8  c.c.  with 
methyl  orange,    105-4    c.c.   with   methyl   red,   and 
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202-7  c.c.  with  phenolphthalein.  The  generally 
accepted  points  of  neutrality  with  methyl  orange 
and  phenolphthalein  are  thus  shown  to  be  only 
approximately  correct.  The  end  points  are, 
however,  quite  regular  and  fairly  definite.  This 
has  been  proved  by  a  large  number  of  com- 
parative tests,  so  that  it  would  be  possible  to  make 
estimations  of  phosphoric  acid  and  phosphates 
by  multiplying  trie  results  obtained  by  the  corres- 
ponding factors,  viz.  :  0-9823,  0-9488.  and  0-9867 
respectively,  but  the  corrections  make  the  work 
tedious  and  I  have  devised  a  method  which  makes 
it  possible  to  dispense  with  such  calculations. 

While  examining  the  effect  of  temperature  of 
solution  upon  the  end  point  I  found  that  phos- 
phoric acid  is  particularly  sensitive  to  change  of 
temperature  as  the  following  figures  illustrate  : 
100  c.c.  of  a  solution  of  phosphoric  acid  con- 
taining 32-68  grins,  of  H3P04  per  litre,  required 
with  methyl  orange  as  indicator  : — 32-5  f.c.  \  I 
sodium  hydroxide  at  70°  C.  33-4  c.c.  at  50  V.. 
340  c.c.  at  20°  C.  and  34-2  c.c.  at  5°  C.  while 
with  phenolphthalein  the  following  amounts  were 
required  : — 660  c.c.  at  703  ('.,  66-9  c.c.  at  50°  C, 
67-4  c.c.  at  20°  C,  and  67-6  c.c.  at  5°  C.  In  the 
first  case  the  theoretical  point  for  NaH2P04  is 
33-33,  and  the  second  case  66-66  c.c.  Curves 
plotted  with  these  points  taken  to  represent  100  % 
in  each  ease  cross  the  100%  line  about  55°  C, 
so  that  a  mean  temperature  of  55°  C.  may  be  taken 
as  the  best  for  conducting  titrations  of  phosphoric- 
acids  and  phosphates,  without  any  necessity  of 
making  corrections  in  the  results  ;  this  tem- 
perature has  been  adhered  to  in  all  further  experi- 
ments. 

Similar  comparative  experiments  with  other 
acids  showed  that  temperature  is  without  effect 
upon  titrations  with  hydrochloric  acid  either  with 
methyl  orange  or  phenolphthalein.  The  same  is 
the  ease  for  sulphuric  acid,  but  only  for  phenol- 
phthalein; with  methyl  orange  accurate  results 
aii-  only  obtained  at  very  low  temperatures; 
at  high  temperatures  considerable  deviations  occur 
giving  errors  of  more  than  1  %. 

For  acidimetric.  work  hydrochloric  acid  possesses 
the  great  advantage  over  sulphuric  acid  that 
it  is  not  affected  by  temperature,  and  this  acid 
was  usually  employed  in  the  subsequent  titration 
of  alkaline  phosphates.  As  carbonates  are  con- 
stantly found  in  combination  with  the  phosphates 
it  was  necessary  to  know  how  the  presence  of  these 
affected  the  results,  and  a  series  of  experiments 
on  the  titration  of  carbonates  was  made  at  various 
temperatures.  Even  with  methyl  orange  the 
deviations  are  quite  appreciable  and  point  to  a 
high  temperature  being  preferable  for  the  titra- 
tion, unless  the  solution  be  boiled  on  approaching 
the  end  point.  The  results  of  the  experiments 
indicated  that  the  temperature  chosen  for  titration, 
"■■">  <'..  is  suitable  for  all  the  acids  with  the  excep- 
tion, perhaps,  of  sulphuric  acid  with  methyl 
■range. 

Although  I  have  shown  in  a  second  paper  that 
1  here  is  reason  to  doubt  the  usually  accepted 
(institution  of  some  of  the  ordinary  alkali 
'hosphates  under  normal  conditions,  for  con- 
enience  of  calculation  the  results  will  lie  expressed 
ii  t.ims  of  NaH2P04,  Na2HP04,  and  Na3P04. 
There  are  three  definite  points  in  the  titrations 
vhich  enable  us  to  make  analyses  of  a  mixture 
if  any  three  of  these  compounds,  including  the 
>ossible  presence  of  free  Na20. 


Method  of  analysis. 

As  the  phosphates  generally  crystallise  with  a 
irge  proportion  of  water  it  is  preferable  to  weigh 
nt  5  to  6  grammes  of  the  substance  to  be 
nalysed,  to"  ensure  greater  accuracy. 

After   dissolving   in   a   minimum    quantity   of 


distilled  water,  two  drops  of  phenolphthalein 
solution  are  added  ;  if  the  solution  is  not  coloured 
pink  the  absence  of  Na3P04  and  Na20O3  may  be 
assumed.  The  solution  is  then  heated  to  55°  C. 
and  kept  at  this  temperature  during  the  whole 
of  the  titrations,  being  particularly  careful  to  have 
the  temperatuie  correct  when  each  end  point  is 
nearly  reached.  In  the  case  under  consideration 
the  solution  is  first  titrated  with  A"  1  sodium 
hydroxide  until  a  pink  coloration  is  noticeable. 
It  requires  a  certain  amount  of  practice  to  deter- 
mine the  end  points,  and  particularly  this  first  one, 
with  certainty,  but  once  this  practice  has  been 
attained  there  is  no  further  difficulty,  especially 
in  presence  of  sodium  chloride.  One  must  not 
expect  the  same  strong  pink  colour  which  is 
found  when  working  with  alkali  and  strong 
mineral  acids  ;  it  is  more  of  the  nature  of  the 
pink  coloration  obtained  with  a  drop  of  acid  in 
excess  when  employing  methyl  orange  as  indicator. 

This  first  end  point  will  be  called  A  and  the 
number  of  c.c.  of  N  /l  alkali  required  to  reach 
this  point  is  (a).  The  solution  is  now  titrated 
back  with  N /l  hydrochloric  acid  with  addition 
of  a  few  drops  of  methyl  orange  solution,  until 
the  second  end  point  (B)  is  reached,  when  the 
solution  changes  to  a  faint  pink  colour  again. 
The  number  of  c.c.  of  A7 /I  acid  required  between 
the  A  and  B  points  will  be  denoted  by  (b).  Now 
if  we  know  that,  the  solution  contains  only 
Na-IIPO,  NaH2P04.  or  NaHsP04  i  H3P04.  or 
only  one  of  these  compounds,  we  have  sufficient 
data,  because  if  a  is  greater  than  b,  a-b  repre- 
sents the  amount  of  H3P04  and  b  the  NaH.P04, 
whereas  if  b  is  greater  than  a,  b — a=Na2HP04, 
and  a=NaH,PO'4.  If  a=b  then  each  is  equal  to 
the  NaH2ro"4  present  and  if  a=2b  only  H3P04 
is  present. 

In  order  to  make  the  method  uniform  I  prefer 
to  proceed  further  in  every  analysis  and  obtain 
a  third  end  point,  C,  in  the  following  manner. 
An  amount  of  normal  hydrochloric  acid  (li'J 
approximately  equal  to  b  is  added  to  the  solution, 
which  is  then  boiled  vigorously  for  a  quarter  of  an 
hour  at  least.  By  this  boiling  any  metaphosphoric 
acid  or  metaphbsphate  is  converted  into  the 
ortho  form,  while  in  the  case  of  alkaline  salts 
containing  carbonates  these  will  lie  destroyed 
and  carbon  dioxide  evolved.  After  boiling,  the 
solution  is  cooled  again  to  55°  C.  and  titrated  back 
with  A/1  sodium  hydroxide  first  to  the  B  point 
again  in  which  b"  c.c.  of  alkali  is  used  and 
finally  to  the  thu-d  end  point  C,  where  the 
phenolphthalein  pink  coloration  is  again  reached 
and  where  the  consumption  of  normal  alkali  is 
denoted  by  (c).  In  titrating  back  after  boiling, 
the  b"  amount  of  alkali  required,  to  reach  the 
methyl  orange  point  where  the  pink  coloration 
just  disappears  should  always  be  exactly  the  same 
amount  as  the  b'  excess  of  acid  added  for  boiling 
(except  in  the  case  of  polyphosphates  being 
present  as  referred  to  in  my  second  paper),  and  in 
practice  this  is  found  to  be  the  case,  the  difference 
seldom  exceeding  0-05  c.c.  ;  b"  may  be  less  than 
b'  by  this  quantity  owing  to  a  trace  of  the  hydro- 
chloric acid  having  evaporated,  but  if  care  is  taken 
not  to  concentrate  the  solution  too  much  no  more 
serious  error  is  likely  to  occur.  In  any  case, 
however,  it  is  preferable  to  consider  the  point 
reached  after  the  addition  of  the  b"  quantity  of 
alkali  as  the  identical  point  with  B,  so  that  b' 
and  b"  are  not  used  in  the  calculations  but  simply 
employed  as  a  comparative  check  upon  each 
other.  If  now  the  0  point  coincides  with  the 
A  point,  i.e.,  if  c  =b,  the  possibility  of  the  presence 
of  metaphosphoric  acid  and  its  salts,  as  well  as 
of  carbonates,  in  the  original  substance  is  excluded  ; 
if  c  is  greater  than  b  the  presence  of  the  former 
is  indicated,  while  carbonates,  which  s. .  frequently 
occur  with  the  tribasic.  alkali  phosphate-,  cause 
c  to  be  less  than  b. 
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Direction  of  titration 

with  acid    >» * 

with  alkali    « 

S    start 

A  .lit  ph. land  point 
8     2nd  :m.O->  end  point 
C     Final  i ph.'  end  point 

a     cc    N  acid   or  alkali 

from  S  to  A 
b    CO  N  acid  from  A  to  B 
b-c.©.  N  acid  In  excess 
b'    back  titration  of 

excess  acid  to  B 

c     cc  N  alkali 

frQm  B  to  C 


Direction  of  M  ration 

w^h  ac>d       >W 77*- 

w!th  alkali      -t **t< 

S    start 

A     Hi    ph     *nd  po<nt 
B      2nd     m.o .1  and   point 
C     Final  iph,   end  point 
a     cc    N   acid    or  alkali 

fenm.S   tO   A 

b  cc  N  acid  from  A  to  9 
n  cc  N  acid  m  excess. 
b*.back  titration  of 

excess  and  to  •' 

c     ce  N  alkai. 

from  B'to  C 
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1,  i>  tnosl  convenient  in  working 
with  normal  solutions  to  consider 
each  c.c.  i  mployed  as  equal  to  one 
molecule  of  NaH.rO*  Xa.liro,. 
Na.l'o,,  II  J'ii..  etc.,  in  their  trans- 
formation from  onestage  to  another, 
,  ,  in  i  hanging  between  the  A  and 
B  points,  the  absolute  weights  be- 
ing easily  found  bj  multiplying  by 
i  ,,l  the  iv>!»rliM'  mol.eular 
weights.  Similarly  the  amounts  of 
Na  ,C0  and  Na  ,0  present  in  the 
respective  compounds  are  lound  bj 
multiplying  I  of  theii  respec- 

tive mol.eular  weights. 

With  the  aid  of  the  three  fixed 
points  A.  B  and  C,  and  the  amoul 
of  acid  or  alkali  required  to  reach 
them,  a,  I),  and  c,  it  is  p  issible  to 
ralculate  tli..  p.-n  entails  of  practlCj 
ally  all  the  phos]  hone  ai  ids  and 
their  salts  which  may  exist  together 
in  a  compound,  including  the  car- 
bonates and  tin  fir.,,  alkali  which 
„,a\  be  present  with  them,  as  shown 
in  the  acci  mpan^  ing  chart. 

In  the  titration  ol  acid  -alt- 
where  a  is  greater  than  b.  then 
B,P04  a  b,  XalllM.,  2b -a, 
and  NaPO,  c  b  (generally  nil). 
If  a  were  greater  than  2b,  then 
a- 2b  would  be  the  measure  ol 
the  metaphosphoric  and  or  ol  the 
foreign  w  id  pn  Bent. 

When  a  is  less  than  b,  then 
NaHsPO,  a,Na.HPO,  b  a. and 
NaPO,=  c  -  b  (usually  nil). 

With  alkaline  salt-.  ('  coincides 
with  \  '•'  ■•  when  no  carbonate  is 
present,  and  a  is  less  than  b,  then 
Na,P04=a  and  Xa,HPOt  =  b-a, 
Where  c  is  less  than  b,  i.e.,  v.  1 
carbonate  is  present,  and  a  1-  less 
than  b.  then  NasPO,  a  I  c  b, 
Na.HPO,:  b  a.an.lNa.i  <>,  b 
Where  no  carbonate  is  present,  and 
ais  greater  than  b,  then  Na,l  <>.  << 
and  Na.O-i  (a-b).  Where  car- 
bonate is  present,  and  a  is  great,  i 
than  b,  then  NaiCO»=b  -c, 
Na,POt=c.  and    Na  .»>--   J(a-D). 

These  formula;  have  i n  proved 

to  be  correct  by  hundreds  of  ex- 
periments, and  by  mixtures  a 
standard  solutions  ol  phosph 
acid  and  alkali  in  nearly  eveq 
proportion.  Comparative  tests  aw 
concordant  within  the  usual  limits 
of  experimental  errors;  in  fact  U 
everv  precaution  is  taken,  resulOj 
within 0 -5°;, of ae.urae>  areohtamcl 
which  can  hardb  be  excelled 
other  methods  of  phosphoric  acH 
determination. 

It  is  well,  of  course,  to  serif)  the 
resultsin some  cases withqualitauve 

tests,  particular!)  in  the  i  ase  ol  UM 

,„,-,■,,.,.  of  the  met  a  a.  id  or  it- 
salts,  and  also  of  the  pyro  acid 
and  its  salts.  When  the  pyro  acid 
is  present,  point  \  is  obscured  and 
lies  much  nearer  to  B.  but 
correct  \  point  is  point  f!  obtai 
after  boiling  with  excess  ol  acid. 

When  metaphosphate  has  been 
proved  to  be  present  it  »  advisaWe 
to  repeal  the  t  it  vat  ions,  emploj 
normal  sulphuri.  a.  id  instead  01 
hydro.  Iih .re'  aeid.  and  evaporatMg 
to  dryness  alter  boding,  "hen  »« 
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last  one  or  two  per  cent,  of  the  acid  is  converted 
into  the  ortho  form  which  is  liable  to  escape 
conversion  on  merely  boiling  ;  otherwise,  however, 
it  is  always  preferable  to  adhere  to  hydrochloric 
acid. 

On  boiling  pure  acid  phosphates  in  glass  beakers 
or  porcelain  dishes  a  portion  of  alkali  is  almost 
invariably  dissolved,  but  there  is  no  difficulty  in 
detecting  this  as  b"  in  this  case  is  less  than  b'. 
Under  the  conditions  existing  when  the  titrated 
solutions  are  boiled,  this  effect  seems,  however, 
hardly  appreciable,  which  may  be  due  to  the 
considerable  amount  of  sodium  chloride  present 
in  the  solution. 

I  have  not  been  able  to  confirm  the  statement 
in  the  text  books  that  sodium  pyrophosphate  is 
neutral  to  phenolphthalein.  i.e.,  to  such  an  extent 
as  to  make  the  c  — b  amount  quite  reliable.  In 
a  test  with  fused  sodium  pyrophosphate  it 
required  1 1  -8%  of  the  sodium  hydroxide  necessary 
to  convert  it  into  Na2HP04,  but  this  may  have 
been  due  to  the  partial  conversion  of  the  salt  into 
NaH2P04  on  dissolving  in  water. 

This  method  was  applied  to  the  examination 
of  some  commercial  samples  of  phosphates. 
A  specimeu  of  ordinary  sodium  phosphate. 
Na,HP04,12H,0.  was  found  to  contain  38-02% 
Na^HPO,.  2-41%  XaP04,  and  59-57%  H,0  ; 
theory  requires  39  04  %  Na , HPO  4. 

A  sample  of  trisodium  phosphate,  dried  at 
lid  ('..  contained  Xa3P04  +  H20.  26-70  %, 
Na2HPO,  19-56%,  and  Na2C03,  23'95  %. 
On  examining  the  undried  salt  carefully  it  was 
found  that  the  bulk  of  the  erystals  had  become 
dried  up  so  that  decomposition  of  the  salt  from 
atmospheric  influence  seemed  probable.  A  few 
fresh  crystals  still  remained,  however,  and  these 
contained  Xa3P04  11-90%,  Na20  201%.  Xa2C03 
§-,66%,  H.O  55-43%  (Xa3P04+]2H20  requires 
Na3P04  4313%,  H20  56-87%).  The  original 
salt  had  probably  a  similar  composition  to  these 
selected  crystals  and  had  been  decomposed  by- 
atmospheric  carbon  dioxide.  In  my  paper  on  the 
constitution  of  the  alkali  phosphates  I  shall 
show  that  Xa3PO,,  only  crystallises  with  an  excess 
of  alkali,  so  that  the  above  proportion  of  Na20 
is  not  to  be  looked  upon  as  an  impurity,  and  that 
it  is  a  very  unstable  compound. 

A  specimen  of  sodium  pvrophosphate  contained 
Na,P„0,  92-62 °0,  Na.O  0-50%,  H.O  612%.  In 
titrating  both  the  pyrophosphate  and  the  ordinarv 
phosphate  a  small  precipitate  was  found  after 
boiling  with  the  acid  and  subsequently  neutralising 
with    sodium   hydroxide. 

A  compound  was  examined  which  was  labelled 
"  glacial  "  phosphoric  acid.  It  was  rather  soft 
and  lumpy,  and  seemed  to  have  been  dried  at  a 
high  temperature  and  afterwards  to  have  absorbed 
moisture  from  the  atmosphere.  It  had  a  strong 
acid  reaction  and  gave  a  strong  sodium  flame 
reaction.  Analvsis  showed  it  to  contain  NaH.PO 4 
60-35 %.  H,PO4'35-30%,  water  (by  diff.)  4-35%. 
1 1  is  remarkable  that  this  substance  with  no  trace 
of  metaphosphoric  acid  should  have  come  to  be 
sold  as  "  glacial  "  phosphoric  acid.  I  presume, 
however,  that  it  had  been  produced  by  heating 
ortho  acid  at  an  insufficiently-  high  temperature, 
the  sodium  present  being  accounted  for  by  the 
art  ion  of  the  acid  on  the  vessels. 


OX  A  NEW  ACID  SODIUM  PHOSPHATE 
AND  ITS  ACTION  UPON  GLASS,  POKt'K- 
LAIX.  SILICA,  PLATINUM,  AND  NICKEL 

VESSELS. 

BY   JOHN    H.    SMITH.    PH.D..    F.I.C.,    A. K. C.S.I. 

In  the  course  of  the  experiments  described  in  the 
foregoing  paper  relating  to  the  estimation  of 
phosphoric  acids  and  phosphates,  I  discovered 
that  phosphoric  acid  is  capable  of  combining  with 


sodium  oxide  in  a  much  higher  proportion  than 
is  represented  by  sodium  dihydrogen  phosphate 
or  the  metaphosphate. 

The  composition  of  the  three  known  forms  of 
ignited  sodium  phosphates  and  of  the  new  salt 
may  be  represented  thus  : — 

Sodium  orthophosphate,  NaaPn4  =  0N:i,(i  f  jimj.-,. 

Sodium  pyrophosphate,  NatP,,0,  =  n>'.-ic<  i  +  3P206. 

Sodium  metaphosphate,  NaPOa— 6NrasO  +  0PaOi. 

New  sodium  salt,  NatP80,7=6Xa20  +  tiP^  l| 

The  new  salt  is  easily  prepared  in  an  impure 
state  by  evaporating  mixtures  of  caustic  soda 
or  sodium  carbonate  and  phosphoric  acid  with 
a  sufficient  proportion  of  the  latter  and  igniting 
the  residue.  Any  excess  of  acid  is  volatilised 
during  the  ignition,  so  that  this  proportion  of  acid 
is  evidently  the  highest  with  which  Xa.O  is 
capable  of  combining  and  resisting  the  high 
temperature  employed.  The  ignition  was  finished 
in  a  muffle  furnace  at  a  bright  red  heat. 

The  salt  is  a  fused  glassy  mass  which  dissolves 
slowly  in  cold,  but  more  readily  in  warm  water, 
and  is  nearly  neutral  to  both  methyl  orange  and 
phenolphthalein. 

That  the  fused  residue  is  a  distinct  chemical 
compound  is  shown  by  the  fact  that  the  substance 
is  stable  at  a  bright  red  heat,  thus  excluding  the 
presence  of  either  free  orthophosphoric  acid  or  the 
meta  acid,  while  its  neutrality  to  methyl  orange 
precludes  the  possibility  of  its  having  the  compo- 
sition of  2XaP03+HP03  even  after  solution  in 
cold  water.  In  an  actual  test  it  was  found  that 
only  8°0  of  the  amount  of  free  acid  shown  in  the 
above  formula  was  indicated  by  methyl  orange. 

There  is  evidence,  however,  that  the  new  acid 
salt  on  prolonged  boiling  with  water  is  converted 
into  sodium  metaphosphate  and  free  orthophos- 
phoric acid,  not  the  meta  acid.  The  sodium 
metaphosphate  does  not  seem  to  become  converted 
into  sodium  dihydrogen  phosphate  by  further 
boiling  with  water  under  these  conditions,  but  if  it 
is  boiled  with  excess  of  mineral  acid,  only  the 
ortho  acid  is  found  in  the  solution  and  no  meta 
acid.  To  ensure  complete  conversion  it  is  necessary 
to  evaporate  the  solution  to  dryness,  and  of  course 
sulphuric  acid  must  be  employed  for  quantitative 
work. 

I  have  never  found  either  sodium  metaphos- 
phate or  the  new  salt,  which  I  shall  call  sodium 
polyphosphate,  to  be  quite  neutral  to  phenol- 
phthalein, but  this  is  no  doubt  due  to  the  impossi- 
bility of  dissolving  them  even  in  cold  water 
without  a  partial  change.  The  figures  varied 
from  12  %  to  15  %  of  the  acidity  represented  by 
the  salts  after  conversion  into  the  ortho  form, 
and  in  the  case  of  Na4Pc017  this  woidd  not  even 
suffice  to  bring  the  excess  of  P.O-  over  the  meta 
form  up  to  that  condition.  It  would  require  one 
molecule  of  Na20  to  bring  the  formula  to  6NaP03 
and  another  3Xa20  to  bring  this  again  to6Xa2HP04 
after  converting  to  the  ortho  state,  i.e.,  .25  %  of 
the  total  alkali  required  is  necessary  to  neutralise 
the  excess  of  acid. 

A  remarkable  property  of  sodium  polyphos- 
phate is  its  exceedingly  energetic  corrosive  action 
upon  glass,  porcelain,  and  even  platinum  and 
silica  v-essels.  The  action  was  naturally  most 
energetic  at  the  high  temperature  of  fusion,  the 
glaze  of  porcelain  dishes  being  eaten  into,  and 
leaving  generally  after  dissolving  out  the  salt 
a  deposit  of  granular  silica,  Silica  vessels  u  ere 
also  sensibly  attacked  and  silica  entered  into  the 
composition  of  the  resulting  salt.  A  platinum 
dish  was  strongly  attacked  and  became  brittle 
wherever  it  had  been  in  contact  with  the  fused  salt . 
being  torn  right  across  afterwards  as  easilj  as  a 
piece  of  paper.  A  nickel  vessel  was  attacked 
until  the  residue  consisted  entirely  of  sodium  and 
nickel  pyrophosphates.  The  corrosive  action  of 
the  metaphosphate  is  appreciable,  but  note 
like   that   of   the   polyphosphate.     This   suggests 
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a  use  for  the  salts  in  the  preparation  of  phosphates 
which  cannot  be  obtained  under  usual  low  tempera- 
ture   conditions. 

This  corrosive  action  rendered  it  almost  imposs- 
ible to  obtain  the  salt  in  a  pure  condition  and  to 
determine  its  exact,  composition. 

By  taking  a  mean  of  all  the  experiments  a  fair 
approximation  to  the  real  composition  could  be 
obtained,  and  1  think  1  am  justified  in  giving  the 
salt  the  Formula  1  have  quoted  until  some  more 
satisfactory  method  for  obtaining  and  analysing 
the  pun-  substance  is  found. 

No  reliable  quantitative  results  could  be  ob- 
tained from  the  experiment  m  the  platinum  dish 
as  there  was  a  loss  of  substance  from  the  holes 
which  were  formed  in  the  bottom  of  the  dish  bj  the 
fused  salt.  It  was  exceedingly  difficult  to  gel  the 
last  traces  of  salt  separated  from  the  platinum; 
only  after  separate  treatment  with  boiling  hydro- 
chloric and  nitric  acids  and  ammonia  was  this 
approximately  possible,  the  excess  weight  of  the 
platinum  dish  being  reduced  in  this  wa>  from 
0-075  grm.  to  ooio  grm.  Vfter  the  platinum 
dish  had  been  ignited  again  in  the  muffle  furnace 
for  one  hour  at  a  bright  red  heal,  the  metal  had 
regained  its  original  properties  but  had  lost  not 
only  the  0*010  grm.  excess  weight  but  0-030  grm. 
of  its  own   weight. 

Several  experiments  wen-  made  in  porcelain 
dishes,  which  were  strongly  attacked,  the  alkali 
being  extracted  from  the  fusible  glaze  and  silica 
remaining  on  the  bottom  of  the  dish.  Concordant 
results  could  not  be  expected  under  such  circum- 
stances, since  the  action  must  depend  to  a  large 
extent  upon  the  conditions  of  the  reaction,  and 
again  it  is  not  only  the  polyphosphate  which  acts 
upon  the  porcelain  hut  the  excess  of  acid,  as  was 
proved  by  an  independent  experiment. 

A  pure  sample  of  phosphoric  acid  which  left  a 
mere  trace  of  residue  when  ignited  at  a  low 
temperature  in  a  platinum  vessel,  left  315% 
residue  in  a  porcelain  dish,  i.e.,  this  proportion  of 
acid  had  been  fixed  by  alkali  abstracted  from  the 
dish.  As  this  reaction  would  he  taking  place 
simultaneously  with  the  volatilisation  of  the  excess 
of  acid,  it  is  not  necessary  to  assume  that  the 
polyphosphate  enters  into  the  reaction  until  all 
excess  of  free  acid  has  been  volatilised.  In  one 
experiment  6-9  c.c.  of  N/1  caustic  soda,  together 
with  some  water,  was  added  to  1-5  grins,  of  pure 
phosphoric  acid  of  88-6%  strength  in  a  porcelain 
dish  and  the  solution  evaporated  to  dryness. 
Dried  in  an  air  hath  at  110'  ('.  the  weight  of 
the  residue  was   1"59   gnus.;    ignited   over   a   weak 

Bunsen  flame  until  no  more  fumes  were  given 
off  the  residue  weighed  11!)  grins.,  while  after 
one  hour's  fusion  in  a  muffle  furnace  at  a  bright 
red  heat  the  weight  of  residue  was  111  grins. 
\iter  dissolving  the  salt  in  hot  water  the  dish  had 

lost   0-015  grm. 

If  the  porcelain  glaze  was  a  pure  felspathic  one 
the  004o  grin,  abstracted  from  the  dish  would 
be  K2G.  Potassium  was  present  in  the  solution 
but  its  amount  was  not  determined.  In  the  cal- 
culations I  have  considered  the  0015  grm.  both 
as  (a)  Na:0  and  (b)  K,0. 

The  salt  would  have  the  following  percentage 
composition  after  ignition  in  the  muffle  furnace  : — 


a.         b.          X.i.l'.",,      X;,PO, 

Na,0  + 
21*  .0. 

4Xa,0 
+  71' ,0, 

PjO,       77-57     78-73          77-1.'.        '     69-61        82-08 
N»,0    !  22-48     21-27*        22-55            30-30         17-92 

800 
200 

•  Calculated  from  K,0. 

The  (a)  composition  is  thus  exceedingly  dose  to 
that  of  the  calculated  percentage  composition  of 
Na4P,0,T  or  2Na,0.3P,0,. 


The  (b)  calculation  gives  l"3%  PtO(  in  excess 
which  would  only  be  a  comparatively  small 
deviation.  In  any  case  it  seems  certain  that  the 
proportion  of  PjO  given  in  the  formula  Na,P,Ol7 
is  the  least  that  can  he  assumed.  The  next 
formula  of  a  simple  nature  which  we  could  con- 
sider would  be  that  of  Na,0 -|-2P»0j,  containing 
100%  more  l',o:i  than  the  metaphosph&te  of 
sodium.      But    its    percentage    of    I';*).,    (82%)    is 

much  too  high  again.     If  we  take  the  composition 

of  the  salt   jus!    after  ignition  over  a  weak  liunsen 

lla  me  w  e  find  t  hat  about  80%  Pj05  is  then  present, 

and  this  is  the  highest  proportion  which  could  be 
assigned  to  the  salt.  'I  his  proportion  would  cor- 
respond   to   the   formula    4Naa0     7P,Ot.     There 

mav  be  a  sail  with  a  higher  proportion  of  IM>, 
stable  at  intermediate  temperatures  but  probably 
not  at  bright  red  heat. 

A  confirmation  of  the  formula  Nn,l'„()l7  was 
obtained  from  an  experiment  in  a  fused  silica  dish. 
Normal     caustic     so. la     solution     and     water     were 

added  to  88-0%  phosphoric  acid  and  the  solution 
evaporated  to  dryness  in  a  silica  dish,  dried  first 
at  1 10  ('..  then  at  210  C.  on  the  sand  bath,  and 
finally  ignited  for  35  minutes  in  a  muffle  furnace 
at  a  bright  red  heat.  The  portions  of  the  residue 
soluble  in  cold   water,   boiling  water,  and  sulphuric 

acid,  and  the  insoluble  portion  were  examined  by 
the  method  described  in  the  preceding  paper,  and 
the  silica,  estimated  gravimetrically. 

With  the  exception  of  the  acid  extract,  which 
had  a  greater  proportion  of  phosphoric  anhydride 
than  necessary  to  combine  with  the  silica  present, 
all   the   results   approached    roinarkahh    closely   to 

the   theoretical    formula,    2Na,i'„i ),.     sit >,. p. .().,. 

Whether  this  is  a  chemical  compound  and  explains 
the  difficult  solubility,  or  is  simply  a  mixture  has 
not.  been  investigated. 

The  silica  was  afterwards  examined  tor  asso- 
ciated  PjO-   but    with  a   negative  result. 

As  far  as  the  sodium  salt  is  concerned  I  think 
the  results  prove  satisfactorily  that  Na.,Pi,0,7  is 
the  formula  of  the  salt  formed,  the  excess  of 
P205  found  being  only  about  2%. 

The  action  of  the  salt  on  nickel  is  the  same  as 
the  action  when  phosphoric  acid  is  boiled  down  in 
a  nickel  vessel,  and  the  residue  ignited,  only  it  is 
much  more  energetic.  In  one  case  where  3  grms. 
of  phosphoric  acid  was  boiled  down  and  the 
residue  ignited,  the  loss  of  weight  of  the  dish  was 
0-068  gun.,  whereas  wit li  0-7  grm.  of  Xa,P,Ol7 
after  ignition  0-33  grm.  of  the  weight  of  the  nickel 
dish  had  been  lost,  the  nickel  having  been  quanti- 
tatively converted  into  pyrophosphate,  while  at 
the  same  time  the  salt  had  Been  reduced  to  (In- 
form of  sodium  pyrophosphate. 

Sodium  polyphosphate  probably  could  be  em- 
ployed with  advantage  in  many  cases  where 
exceedingly  energetic  chemical  reactions  are 
necessary,  r.i/..  for  the  disintegration  of  complex 
minerals,  silicates,  etc. 


OX  THE  CONSTITUTION   (if  TIM-:    ALKALI 

PHOSPHATES.     \XD    SOME    NEW     DOUBLfi 

PHOSPHATES. 

BY    JOHN    II.    SMITH.    PH.D.,   F.I.C..  A.n.C-.I. 

While  applying  the  titrimetric  method  I  ha\e 
advocated  for  the  estimation  of  phosphoric  acids 
and  phosphates  (see  ]>.  ll."i)  to  the  analysis  of 
various  commercial  samples  of  phosphates,  I 
was  struck  by  the  deviations  which  occurred  ir 
their  composition  as  compared  with  the  genera]]] 
accepted  formulas  of  the  salts  in  question,  siicli 
deviations  being  generally  in  a  well-defined 
direi  t  ion. 

To  take  the  most  conspicuous  ens.  oi  (In- 
ordinary disodium  hydrogen  phosphate,  it  has 
long  been  known  and  remarked   upon  thut    this 
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salt,  which  theoretically  should  be  neutral  to 
phenolphthalein,  is  invariably  alkaline.  It  seemed 
hardly  likely  that  this  result  could  be  due  in  every 
case  to  the  presence  of  free  alkali  or  alkali  car- 
bonate as  an  impurity,  and  as  my  new  method 
seemed  particularly  well  adapted  to  elucidate  the 
question,  this  salt  was  studied  in  the  first  instance. 

Disodium  hydrogen  -phosphate. 

A  particularly  pure  sample  of  phosphoric  acid 
was  secured  which,  ignited  in  a  platinum  crucible, 
left  the  merest  trace  of  residue.  The  specific 
gravity  was  1-7424  at,  17'5°  C,  corresponding  with 
88-3%  H3P04  in  Hager's  table.  Gravimetric  esti- 
mation bv  the  magnesia  method  gave  a  mean 
■  strength  of  88-605%,  so  that  88-6 %  was  accepted 
as  the  correct  strength.  Pure  caustic  soda  in 
normal  solution  was  employed  as  alkali. 

A  standard  solution  of  the  phosphoric  acid  was 
prepared  containing  32-6S  grms.  of  H3P04  per 
litre :  100  c.c.  of  this  solution  is  equal  to  33-33  c.c. 
fi6-66  c.c,  and  100  c.c.  of  the  pure  normal  alkali 
solution  for  the  preparation  of  the  theoretical 
salts  NaH,P04.  Na2HP04,  and  Na3PO,  respec- 
tively. From  50  to  100  c.c.  of  the  H3P04  was 
employed  in  order  to  obtain  accurate  results. 

It  might  be  assumed  naturally  that  on  adding 
the  solutions  in  the  exact  proportions  to  form 
Na2HP04  and  evaporating  there  would  be  no 
difficulty  in  obtaining  the  pure  crystallised  salt. 
This  was  found,  however,  not  to  be  the  case. 
In  the  first  instance  an  attempt  was  made  keeping 
the  H3P04  in  2%  excess.  It  was  possible  to 
evaporate  this  solution  to  50%  content  of  the 
dry  salt  without  crystallisation  occurring,  or  at 
any  of  the  various  intermediate  concentrations 
at  which  attempts  were  made  to  crystallise.  The 
solution  was  then  diluted,  and  the  2  %  missing 
alkali  added  to  it.  The  solution  would  not 
crystallise,  however,  until  0  05  grm.  of  com- 
mercial NasHP04  crystals,  equal  to  about  J% 
of  the  total  salt,  had  been  added.  The  crystals 
were  rinsed  with  water  and  after  dissolving  in 
water  were  titrated  by  the  method  referred  to. 
Neglecting  the  water  of  crystallisation  they 
possessed  the  relative  composition  : — 

93-93   mols.   Na2HTO4-007   mols.   Na3P04. 
The   mother   liquor    was    also    titrated    and    the 
missing   H3P04   was   found    quantitativelv   in   it 
as  NaH2P04. 

As  the  commercial  phosphate  is  made  from 
sodium  carbonate  instead  of  caustic  soda,  a  com- 
parative experiment  was  made  by  using  exactly 
equivalent  quantities  of  acid  and  carbonate. 
The  solution  crystallised  with  difficulty  and  the 
crvscals  possessed  the  relative  composition  : 

"  100  mols.   Na2HPO4+2-70  mols.   Na2C03. 
The  missing  acid  was  again  found  quantitatively 
in  the  mother  liquor. 

As  no  carbonate  was  found  in  the  commercial 
phosphate  another  experiment  was  made  and  the 
crystals  dried  at  HOC.  The  salt  was  then  found 
to  be  quite  free  from  carbonate,  and  of  the  com- 
position, 94-48  mols.  Na2HP04  4-  5-52  mols. 
Na3P04.  Commercial  phosphate  had  the  com- 
position, 94-6  mols.  Na2HP04+5-4  mols.  Na3P04, 
neglecting  the  slight  foreign  impurities  it  contained. 

If  these  results  are  reduced  to  a  simpler  denomin- 
ation we  obtain  one  molecule  of  Na2P04  combined 
with  15-4  to  17-5  of  Na2HP04.  In  order  to  obtain 
a  greater  degree  of  accuracy  to  find  if  there  is  any 
real  difference  between  the  results  obtained  by 
employing  sodium  carbonate  instead  of  the 
caustic  solution  another  experiment,  was  made 
with  sodium  hydroxide  solution,  adding  it  to  the 
phosphoric  acid  in  the  exact  proportion  to  form 
Na3P04  +  16Na2HP04.  The  crystals  possessed  the 
composition  1  :  10-6  while  the  mother  liquor 
contained  the  equivalent  larger  proportion  of 
HsP04  or  NaH2P04.  This  shows  that  the  results 
with   caustic   alkali   and    carbonate   are   identical 


and  that  we  may  accept  the  proportion  of  the 
two  salts  in  the  purest  form  of  disodium  hydrogen 
phosphate  to  be:  17Na2HP04  +Na3P04.  This 
seems  at  least  to  be  the  nearest  approach  to  the 
theoretical  formula  Na2HP04  which  it  is  possible 
to  obtain  under  usual  conditions. 

Prom  the  manufacturer's  point  of  view  two 
points  are  brought  out  : — 

(1)  Sodium  carbonate  may  replace  caustic  soda 
for  the  preparation  of  the  salt. 

(2)  The  carbonate  should  be  added  in  the  exact 
excess  represented  by  the  formula,  viz.,  2-8% 
reckoned  on  the  pure  chemical. 

Crystals  may  be  obtained  containing  a  higher 
proportion  of  Na3P04.  There  seem  to  be  quite  a 
number  of  these  double  salts  of  Na2HP04  + 
Na3P04  wliich  form  well  defined  crystals.  On 
employing  6%  excess  of  alkali,  crystals  were 
obtained  having  the  composition  :—  8Na2HP04 
+  Na3P04.  The  crystals  were  in  lanceolate  or 
lamellar  forms  and  generally  arranged  them- 
selves in  radiating  groups  producing  a  feathery 
appearance.  The  laminse  were  thin  and  belonged 
apparently  to  the  mono  or  triclinic  systems. 

Other  double  phosphates  were  also  obtained  in 
definite  crystals  and  possessing  the  following 
approximate  composition  : — 

0Na2HPO4  +Na3P04,  in  fine  rhombic  tables  with 
angles  of  66°. 

3Na2HP04-fNa3P04,  in  rhombic  pyramids  with 
basal  planes  in  parallel  grouping  forming  radiating 
spires — vitreous  lustre. 

3Na2HP04  +  2Na3P04,  crystallising  in  very  fine 
needles. 

Both  the  crystals  and  mother  liquors  were 
titrated  in  order  to  check  the  analysis,  but  the 
crystals  were  not  always  recrystallised  and  purified. 

The  water  of  crystallisation,  which  was  ahvays 
very  considerable,  was  not  estimated. 

Sodium  pyrophosphate. 

It  would  be  expected  that  this  salt  woidd  have 
exactly  the  same  relative  composition  as  the 
disodium  hydrogen  phosphate  as  far  as  the 
Na4P,07  and  Na3P04  are  concerned,  and  this 
would  no  doubt  be  the  case  if  the  pyi'o  salt  were 
prepared  by  ignition  of  the  disodium  hydrogen 
phosphate  and  there  were  no  action  on  the  vessels 
at  the  high  temperature  of  ignition. 

I  have  not  been  able  to  go  into  this  question 
fully  from  an  examination  of  self-prepared 
samples,  but  I  have  found  commercial  samples 
with  less  excess  alkali  than  that  represented  by 
the  formula  I  have  given.  It  does  not  follow 
because  the  disodium  hydrogen  phosphate 
invariably  requires  the  excess  of  alkali  to  crystal- 
lise which  I  have  stated,  that  the  pyro  salt  has 
the  same  relative  composition.  It  is  quite 
probable  that  the  excess  of  alkali  on  ignition  is 
converted  into  the  active  form  of  NasO  which 
would  be  free  to  act  on  the  vessels  employed. 

From  the  manufacturer's  standpoint  it  seems 
to  me  it  would  be  much  preferable  to  manufacture 
the  salt  not  from  the  crystals,  but  using  exact 
equivalents  of  the  acid  and  carbonate,  evapor- 
ating to  dryness  and  igniting.  In  this  way  the 
theoretical  salt  Na4Ps07  should  be  obtainable. 
If  it  were  found  necessary  to  crystallise  the 
Na2HP04  first  to  eliminate  impurities,  then  an 
amount  of  acid  equivalent  to  the  excess  of  alkali 
could  be  added  before  the  ignition. 

Sodium  dihydrogcn  phosphate. 

Phosphoric  arid  and  sodium  hydroxide  solutions 
were  added  in  the  exact  proportions  to  form  this 
salt,  the  solution  evaporateo  to  a  small  bulk  and 
crystallised.  The  crystals  were  then  dissolved 
and  titrated  and  found  to  correspond  exceedingly 
well  with  the  theoretical  salt  NaII2P04.  wlide  the 
water  of  crystallisation,  which  was  only  roughly 
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estimated,  was  slightly  in  excess  of  the  Formula 
Xall.l'o.  I  H,(».  The  salt  was  practical^  neutral 
to  methvl  orange,  if  anything  slightly  acid.  Lhe 
crystals  were  verv  clear,  needle  shaped,  and  manj 
were  joined  at   right   angles,  forming  crosses  witn 

"^e  mother  Honor  had  abstracted  a  considerable 

amount  of  alkali  iron,  the  beaker  after  standing 
a  week. 

Sodium  metaphosphaU . 

This  was  formed  by  adding  the  acid  and  alkali 
intheexad  proportion  for  Xail.l-o,.  evaporating 
to  dryness  and  igniting  in  a  muffle  furnace.  Lne 
residue  weighed  5-3%  more  than bha  t  represen  ,-,1 
by  NaPOl,  l.ut  as  this  is  within  the  limits  of  th< 
errors  of  experiment  it  may  be  neglected,  it  is 
difttcuM  to  find  direel  evidence  oi  the  constitution 
Ol  this  salt,  but  asNall  J'll,  is  unqiiest  lonably a 
uniform    substance    there    is    no    reason    to    doubt 

that  the  metaphosphate  has  the  formula  NaFO, 

,„  one  of  the  mult  iples  of  this  formula  found  m  tie- 
text  books. 


Sodium  polyphosphate. 
This  new  aeid  phosphate  which  1  have  described 
fully  in  a  separate  paper  (see  ante.  p.  4iy 
contains  50%  more  aeid  than  the  mete  salt,  and 
although  it  could  not  he  obtained  m  a  pure  state 
on  account  of  its  strong  corrosive  action,  by  lair 
deduction  its  simplest  molecular  constitution  may 
be  written  as  Na.P.0.,  or  gNa.O.SP.O,. .The 
salt  was  a  fused  glassy  mas-.  Blightly  soluble  in 
cold,  more  readily  in  hot  water,  almost  neutral 
to  methvl  orange  and  only  slightly  acid  to  phenol- 
phtbalein.  After  prolonged  boding  with  water  it 
decomposes  into  orthophosphoric  acid  and  sodium 
metaphosphate  so  that  attempts  to  crystallise  a 
corresponding  hydrated  salt  proved  fruitless. 

Trisodiam  phosphate. 
To  find  the  constitution  of  this  salt  was  exceed- 
ingly   difficult,    first    on    account    of    its    extreme 

solubility  and  secondly  on  account  of  the  rapid 

rate  at  "which  it-  took  up  carbon  dioxide  horn. 
the  atmosphere.  Commencing  with  a  &  /„ 
excess  of  phosphoric  acid  over  the  theoretical 
quantities,  it  was  found  impossible  to  obtain 
crystallisation  until  a  point,  was  reached  where  on 
cooling  the  mass  suddenly  solidified  into  a  block 
of  solid,  feathery  crystals.  A  few  drops  of  water 
sufficed  to  dissolve  the  crystals  on  heating  and 
these  would  not  crystallise  again.  As  the  water 
content  was  bordering  upon  that  of  the  crystals 
of  Na,PO 4  themselves  it  can  be  concluded  that  t  his 
slight  acid  addition  renders  the  crystals  soluble 
in  their  own  water  of  crystallisation  at  a  slightly 
elevated  temperature,  as  compare.!  with  the 
SOluoflity  of  .Nad'!),,  crystals  in  the  proportion  of 
2S-:i  lo  ion  water  at  15    C. 

An  experiment  with  the  theoretical  proportions 
or  acid  and  caustic  alkali  proved  more  successful, 
although  it  was  here  also  necessary  to  evaporate 
to  a  high  degree  of  concentration  betore  crystals 
could  be  obtained.  A  crop  of  crystals  was  obtained 
containing  about  one  quarter  of  the  total  phos- 
phoric acid  and  these  had  the  approximate 
composition  :-  2Xa,P0.+Na,HP0..  The  mother 
liquor  which  on  BUghtly  further  concentrating 
crystallised  to  a  solid  mass  in  feathery  crystals. 
possessed  the  composition  : — lsXa  ,1'ti,     Na  ,<>. 

Here  again  it  seems,  just  as  in  the  case  ol  the 
ordinary  phosphate,  that  theorthophosphatecannot 
be  obtained  in  crystalline,  form  from  its  compon- 
ents, or  else  it  does  not  exist  under  normal  con- 
ditions. The  excess  of  alkali  necessary  for 
crystallisation, as  indicating  the  nearest  approach 
to  purity  obtainable,  is  double  in  the  case  of  the 
NaJ'O,  salt  that  ol  the  Xa.lU'O, -alt  for  equiva- 
lent molecules,  but  in  the  proportion  of  4  :  :i  when 


the  total  alkali  in  the  composition  of  the  salt-  is 

considered.  ,. -, 

In  order  to  obtain  a  mere  exact  proportion,  it 
possible,  an  experiment  was  made  using  1%  excess 
caustic  soda  over  the  theoretical  proportion.       I  he 

crystals,  winch  represented  then  about  15%  ol  the 
total  phosphoric  acid,  had  now   the  composition, 

17'.Xa,l'(l,  Xa..<>,  while  the  mother  liquor 
had  the  approximate  proportion  (nol  toi-mula) 
.tXa,l>(>,  .NadllMi,  i-Na.CO,.  The  crystals  wen 
in  long  line  needles. 

Whether  the  proportion  ol  1,1:1  or  1  *  :  I  is 
taken  as   being   the  correct    one  is  not  a  matter  ol 

-red    importance.     1    am   inclined    to   think  the 

simpler  tormula    l8Na3l>04  +  Na,<>   is  more  likely 
to    be   the    correct   one.     The   sodium   carbons 
found  in  the  mother  liquor  was  repeatedly  observed 
in  later  experiments,  particularly   where  the  pro 
portion  of   alkali  was  further  increased.      It    was 

Sue  oi    ,■ ■  .    i.-     ii "   "'     ■'""■  ;■'■ 

bon  dioxide.  This  action  is  exceedingly  energetic, 
in  fact  the  Na.P04  and  the  excess  Na2C-  seem 
both  to  be  attacked  and  quite  to  the  same  degree 
as  free  hydroxide  In  crystallising  there  w  as 
always  a  tendency  for  the  iirst  crop  of  crystals  to 
contain  no  carbonate,  this  remaining  in  the  mother 
liquor  and  crystallising  with  the  remaining 
phosphate  later.  The  amount  of  carbonate  in- 
cluded in  the  crystals  varies  exceedingly  and  no 
definite  ratios  eould  be  detected.  The  following 
typical  examples  will  illustrate  this  apparent 
irregularity  : — 

Na20+4Na3COs-r8Na3l,04 
Na,0  +  oNa2CO,  +  1  Xa .,1't  > , 
Na,0  +20Na2CO»-t-4NaJPO4 
•V  large  number  of  crystallisations  were  made  but 
no  useful  purpose  will  be  served  in  bringing  the 
results  forward  until  some  system  has  been  found 
to     exist.       No     crystals      were      f,°        in       ,1 
Na3rO,+Na2C03    as    sole    ingredients,    although 
a   near  approach   was   found   in 

Na.O  +5  tNa2COa  +27Na3P04, 
which,    neglecting   the   Na20,    becomes 
Na3P04+2Na2C03. 
A  remarkable  fact  regarding  some  of  the  ci  ystais 
was     the     impossibility     of     ivcrystalhsing     them 
without    alteration.     They     seem    to    form    and 
crystallise  under  the  "  equilibrium,     so  to  speak, 
of"tlie  mother   liquor   surrounding   them.     When 
freed  from  these  surroundings,  dissolved  in  water, 
and  the  solution  again  crystallised,  they  split  up 
into    two    new    forms    which    balance    again,    one 
crystallising     and     the     other     remaining    in    the 
mother  liquor.     This  also  accounted   for  the  la. 
that    the    crvstals    could    not    always    be   obtained 
by     mixing  '  their     components    in    solution    ana 

Cr^wan'ls^trong  (95%)  alcohol  the  crystals  i 
mostly  stable  but  with  dilute  alcohol  th.-y  were 
generally  decomposed,  especially  on  heating,  when 
Part  of  the  crystals  dissolved  and  another  to* 
melted,  forming  an  oUy  layer  at  the  bottom  of  the 
test  tube.  This  oily  portion  always  contai 
carbonate  but  varied  much  in  composition,  e.g.  : 

Na.C0.-l  2NafHPOi+8Na,POl 
t  Na,CO,+Na,0  +21Na  P<  > , 

Xa  ,COa +10Na2HPO4 +20Xa3PO, 

When  carbonate  is  present  an  almost  endlejj 
mimber  Ol  combinations  seem  possible  the 
carbonate  evidently  entering  into  the  molecular 
constitution  of  the  salt,  even  in  large  proporli... 

In  order  to  find  whether  it  would  he  possible 
from  the  manufacturer's  point  of  \  lew  to  ObtBB 
under  definite  conditions  a  certain  yield  " 
Na,PO.  from  the  use  of  phosphoric  acid  I" 
sodium  carbonate  only,  the  following  expenmenM 

"  '  l'hospiioric  acid   and   sodium  carbonal  e  solut  ion- 
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were  employed  in  the  proportion  of  50%  excess 
of  the  latter  over  the  amount  necessarv  to  form 
Na2HPOi  theoietically. 

(1)  The  carbonate  was  added  all  at  once.  :;2-  I  ",, 
of  the  acid  had  been  converted  into  Na,P04 
while  23%  of  the  carbonate  remained  with  a 
portion  of  the  Na3P04.  the  remaining  Na3P04 
crystallising  out  with  the  whole  of  the  Na2HP04 
approximately  in  the  proportion  of  3Na.,HP04-f 
Na3P04. 

(2)  The  carbonate  was  added  first  in  the  pro- 
portion to  form  Na2HP04  and  the  other  50% 
later,  after  all  evolution  of  carbon  dioxide  had 
ceased,  the  solution  being  kept  at  the  boil.  In 
this  case  only  10-2%  of  the  acid  had  become 
converted  into  Na3P04  while  30-4%  of  undecom- 
posed  carbonate  remained  in  the  mother  liquor 
with  a  part  of  the  Na2HP04  ;  this  time  the 
remaining  Na2HP04  crystallised  out  with  the 
Na,P04  in  the  approximate  proportion  of 
6Na2HP04+Na3P04. 

(3)  4%  more  sodium  carbonate  was  added 
than  in  the  two  former  cases,  and  the  phosphoric 
acid  was  added  to  the  carbonate  solution  at  the 
boil,  very  slowly,  almost,  drop  by  drop.  It  was 
hoped  that  a  higher  yield  of  Na3P04  might  be 
obtained  but  the  reverse  was  the  case.  Not  only 
was  no  Na3P04  formed  but  both  NaH2P04  and 
NaHCO  3  were  present,  the  former  both  in  the 
crystals  and  the  mother  liquor,  the  latter  only  in 
the  mother  liquor.  It  seems  then  that  by  the 
slow  addition  of  the  acid,  stable  compounds  are 
already  formed  before  the  acid  addition  is  com- 
pleted, so  that  the  last  quantities  can  only  be 
effective  in  the  formation  of  sodium  bicarbonate 
and  dihydrogen  sodium  phosphate.  This  is  again 
evidence  that  the  sodium  carbonate  enters  into 
the  chemical  composition  of  the  compound.  I 
shall  show  later  that  there  is  strong  evidence  that 
Na3P04  combines  very  energetically  with  Na2C03 
up  to  a  proportion  of  one  molecule  of  the  former 
to  2  of  the  latter.  Now  if  we  assume  that  such 
a  compound  is  first  formed  it  is  evident  that  the 
later  portions  of  acid  would  be  employed  in 
decomposing  this  body  first,  probably  by  bringing 
the  Na3P04  to  NasIIP04,  and  further,  this  again 
to  NaHjPOj.  while  the  carbonate  would  be  simul- 
taneously attacked.  The  mother  liquor  had  the 
approximate  composition  NaHCO 3  +  3NaH2P04 
+7Na2C03. 

The  crystals  (containing  the  bulk  of  the  original 
acid)  had  the  approximate  composition 
NaH2P04+4Na2CO,+8Na2HP04  which  after  re- 
en-  stallisation  was  altered  approximatelv  to 
NaH2P04  +3Na2CO,  +  8Na.,HPO  .,- 

The  sodium  carbonate  (including  bicarbonate) 
remaining  was  equivalent  to  42-3%  of  the  original 
amount. 

(4)  The  same  proportion  (104%)  of  caustic 
soda  solution  was  used,  the  solution  being  added 
all  at  once  as  in  experiment  1.  The  salt,  however, 
was  evaporated  to  dryness  and  dried  at  110°  C. 
re-dissolved  and  then  allowed  to  crystallise. 
Instead  of  the  high  temperature  and  greater  con- 
centration assisting  the  further  action  of  the 
Na2HP04  in  decomposing  the  carbonate  the 
reverse  was  the  case.  20-4%  of  the  phosphoric 
in  id  had  been  converted  into  Na3P04  while  31-5% 
of  the  carbonate  remained  behind.  The  whole 
of  the  Na3P04  had  crystallised  out  in  the  same 
form  as  in  experiment  1,  viz.: — 3Na2HP04-f 
Na3P04,  while  in  the  mother  liquor  both  Na2HP04 
and  NaH2P04  were  found  with  the  whole  of  the 
carbonate  in  the  approximate  proportion  of  : — 
3NaH2P04  +4Na.HP04  +17Na2C03. 

We  see  from  these  experiments  that  the  con- 
ditions of  experiment  1  are  by  far  the  best,  and 
that  the  yield  of  Na3P04  which  was  obtained, 
32-4 %,  is  probably  nearly  the  maximum  which 
it  is  possible  to  attain.     This  corresponds  closely 


to  the  formula: — Na3PO,-7-2Xa2HP04,  neglecting 
the  carbonate,  and  this  is  possibly  the  highest  form 
of  alkaline  phosphate  which  can  be  considered  as 
a  really  stable  compound ;  a  greater  proportion  of 
Xa,P04  being  easily  attacked  and  decomposed  by 
atmospheric  carbon  dioxide,  as  we  know  the 
Na3P04  is  attacked  with  re-formation  of  Ka.HPO,. 
I  have  not  yet  found  definite  crystals  with  this 
proportion  of  Na.HPO,  and  Na3P04,  the  nearest 
approach  I  have  found  being  3Xa2HP04  +  Na3P04 
in  well  defined  crystals,  already  referred  to. 

Trisodiurn  phosphate  is  not  a  satisfactory  pro- 
duct for  the  manufacturer  as  it  is  so  exceedingly 
unstable,  but  the  best  method  seems  to  be  to  use 
sodium  carbonate  for  the  first  stage  and  caustic 
soda  for  the  second  stage,  employing  the  exact 
proportions  I  have  already  indicated,  viz.  : — 

(1)  36H3P04+37Na,C03=34Na,HP04  + 

2Na3P04  +37C0",  +32H,0. 

(2)  34Na.HP04+2XaP04+3SNaOH  = 

36Na"3P04+2Na.,0+36H20. 

As  this  proportion  of  caustic  soda  (commercial) 
would  contain  probably  one  molecule  of  NaX'O, 
we  should  expect  this  in  the  commercial  Na3PO, 
and  this  I  have  found  to  be  the  case,  the  care- 
fully selected  crystals  from  one  sample  having 
the  approximate  composition  Na3P04+5Na,0  4- 
Na2C03  and  water  of  crystallisation.  This  is 
more  than  double  the  excess  of  alkali  it  need  have 
had,  but  we  must  not  assume  that  the  whole  of 
the  salt  originally  consisted  of  exactly  the  same 
crystals  when  the  salt  was  freshly  manufactured. 
These  selected  crystals  might  only  have  repre- 
sented a  fraction  of  the  original  substance.  We 
have  in  any  case  a  check  upon  the  state  of  the 
original  substance  in  an  analysis  from  the  bulk  of 
the  salt  in  its  present  condition,  and  by  tracing 
this  back  quantitatively  we  can  determine  the 
average  composition  the  salt  must  have  had  when 
freshly  manufactured,  neglecting  the  water  of 
crystallisation. 

The  carbonate  found  now  in  the  bulk  must  have 
been  originallv  Na,0,  with  the  exception  of  the 
1  -48  %  now  in  the  selected  crystals.  The  Na2HPO  4 
now  found  in  the  bulk  must  have  been  in  the  form 
of  Na3P04  as  the  Na,0  then  existing  was  in  excess 
of  that  necessary  to  effect  this  transformation. 

The  following"  table  shows  the  present  and  the 
original  composition  of  the  salt,  working  back  in 
this  way,  neglecting  water  of  crystallisation: — 


Commercial  Bait. 

Purest 

attainable 

18Na,P04+ 

Na.O. 

Selected    '  From  bulk, 
crystals. 

Original 

state. 

Na,PO, 
Na.O 

N11..1  li 
Xa.HPO, 

% 

97-9 

2-1 

% 

94-01 

4-51 

1-48 

% 
26-01 

23-92 
50-07 

% 

95-88 

2-64 

1-48 

The  quantity  of  alkali  in  the  original  state  was 
thus  still  more  than  that  necessary  to  obtain  the 
purest  form  of  salt,  at  the  same  time  2  %  less  than 
that  in  the  selected  crystals.  The  Na20  would 
naturally  only  suffice  for  a  limited  qvantity  of 
crystals  in  the  form  of  those  selected,  and  I  am 
inclined  to  think  chat  one  of  the  other  forms  of 
crystals  I  have  referred  to,  possibly  the  2Na3P04  + 
Na2HP04,  had  separated  before  the  "  selected  " 
ones  and  that  the  salt  had  originally  contained  a 
heterogeneous  mass  of  crystals.  It  was  hardly 
possible  to  find  this  out  from  a  careful  examination 
of  the  salt  in  its  present  state  as  it  was  in  such  a 
crumbly  condition. 

Whether  the  manufacturer  has  well-founded 
reasons   for   supplying   the  salt   in   tins   form   or 
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whether  it  is  from  ignorance  on  his  part  1  cannot 
tell,  but  the  customer  should  have  a  salt  at  any 
rate  the  nearest  approach  to  the  theoretical  which 
can  lie  produced  ami  not  something  differing  to 
smh  a  degree.     11  is  regrettable  that  the  salt  even 

in  its  nearest  approach  t  o  purit  y  is  so  impermanent . 

It  seems  that.  Na.l'Oj  is  capable  "I  combining^ 

with   still   higher    proportions    of    caustic    alkali 

although  the  union  is  a  much  weaker  one  and  the 

compounds  are  easily  broken  tip  by  the  action  of 
atmospheric  carbon  dioxide.  Na.O  -iiNa:,l'0, 
\\  as  obtained  in  tin-  crystalline  form,  but  the  Xa  ,<  > 
was  rapidly  replaced  by  carbonate. 

Proportions  of  alkali  up  to  that  represented  by 
Na3P04+2NaOH  seemed  to  be  held  in  a  state  of 
semi-combination;  although  they  could  not  be 
obtained  as  definite  crystallisation  products,  the 
excess  of  sodium  hydroxide  which  clung  to  the 
actual  crystals  (ti\a:,l'( ),,  (Na.O)  was  not  abs- 
tracted by  95%  alcohol.  On  drying  on  a  porous 
tile,  however,  tins  excess  was  eliminated. 

The  sodium  carbonate  which  is  soon  formed  in 
all  cases  when;  Na,lJ(),  with  Na.O  exist,  does 
not  seem  to  be  simply  a  by-product,  but  is  a  very 
active  agent  and  an  intimate  constituent  of  tin1 
resulting  body.  Xa.,1'1  > ,  or  its  nearest  approach  is 
exceedingly  soluble,  much  more  so  than  Na  CO.,. 
but    mixtures   of   these,    at    am     rate   up   to   those 

ha\in)_r  a  greater  molecular  proportion  of  the 
Na,t'03.  are  still  more  soluble  than  .Na:,P04. 

Na3P<>,  I  -Na  .CO.,  with  a  trace  of  Na20  has 
been  obtained  crystallised  in  clusters  of  line, 
hair-like  crystals  of  silky  lustre  in  radiating  tufts. 
If  the  Na.i'l),  did  not  enter  into  chemical  com- 
bination it  would  have  settled  out  and  crystallised 
long  before  the  concentration  at  which  these 
mixtures  cr\  stall  ise. 

Without  entering  into  theoretical  -peculation-, 
it  may  be  suggested  that  there  is  a  possibility  that 

phosphorus  becomes  actively  pentavalent  in  such 

conditions  of  extreme  alkalinity.  <•.//.,  as  might  be 
represent  eil   by  the1  formula  : — 

NaO  ONa 

NaO)P     O     C 

The  presence  or  absence  of  carbonate  in  the 
solution  seems  to  determine,  in  many  cases  at 
least,  the  nature  of  I  he  crystallisation  which  occurs, 
e.g.,  the  salt  MNa.lll'O,  fNa.POj.  which  had 
been  obtained  in  fine  rhombic  pyramids  from 
sodium  carbonate  solution,  did  not  crystallise 
from  the  same  constituents  in  aqueous  solution, 
but    the  ordinary  salt.    ITNa,IIP04 +Na,PO,. 

The  work  described  in  this  and  the  two  fore- 
going papers  was  clone  in  the  photographic 
laboratories  of  the  Manchester  School  of  Tech- 
nology. I  have  to  thank  Professor  Knecht  and 
Mr.  Peachey  for  valuable-  suggestions,  and  -Mr. 
Rhead  for  assistance  in  describing  the  crystals. 

Discussion. 

Mr.  .1.  II.  HOSKASON  thought  Dr.  Smith  was  to 
be  congratulated  on  applying  a  purely  chemico- 
physical  method  so  as  to  place  tt  on  a  practical 
footing  in  tbe  laboratory  for  analytical  work. 
There  was  always  dillicully.  more  or  less,  in 
examining  alkali  phosphates  volumetrically  and 
one  was  forced  in  determining  (be  phosphoric  acid 

to  do  so  gravimetrically.     Had  Dr.  Smith  applied 

his   process  to  the  ammonium   phosphates,   and    if 

not.  what  modification  of  Ids  process  would  he 
sUggest  'i  Was  the  process  applicable  to  the 
examination  of  arsenates  P  An  in!  crest  bag  appli  a- 
tion  of  the  paper  on  polyphosphates  would  be 
the  decomposition  of  mineral  phosphates  for  com- 
mercial purposes. 

Mr.  L.  G.  RaDCUFFE  said  that  lie  had  had 
occasion  to  prepare  ethylene  on  quite  a  large  scale 
for   laboratory   purposes,    making   many   kilos,  of 


ethylene  dibromide.  The  first  method  used  was 
to  run  alcohol  on  to  hot  syrupy  phosphoric  acid. 
Cilass  vessels  had  proved  unsatisfactory  as  they 
were  rapidly  corroded.  Subsequently  a  thick 
porcelain  chlorine  still  bad  been  used  and  worked 
well  for  some  three  weeks  at  eight  or  ten  hours  a 
day  continuously,  when  it  had  become  worn 
out  owing  to  tbe  action  of  the  phosphoric  acid. 
and  probably  the  formation  of  the  salt  Na,IV'i7 
which  Dr.  Smith  mentioned  had  such  a  drastic 
effect. 

Mr.  L.  E.  Vi.iios  inquired  whether  gravimetric 
estimations  had  been  made  of  the  sodium  and 
phosphorus  in  the  polyphosphates  to  support 
the  evidence  he  had  obtained  by  volumetric 
methods  of  the  existence  of  the  new  phosphate. 

Mr.  .1.  Haknks  inquired  whether  the  corrosive 
action  was  noticeable  in  the  case  of  gold.  Was  it 
possible  to  obtain  further  information  by  pre- 
cipitating with  silver  nitrate  and  titrating  any- 
acid  set.  free? 

Mr.  I'.  W.  Atack  noticed  that  the  author  had 
mentioned  beating  sodium  bicarbonate  to  250°  C. 
before    using     it     for    standardising     purposes.      A 

paper  in  the  Zeitsch.  f.  Fhys.  Chem.  (190K),  by 

Johnson,  had  shown  that  if  the  temperature  was 
taken  much  higher  than  200°  C.  for  any  con- 
siderable period  appreciable  amounts  of  carbon 
dioxide  were  Lost.  Had  Dr.  Smith  any  experience 
in  regard  to  this  point  ? 
Dr.  Smith,  in  reply,  stated  he  had  not  made 

any  tests  either  with  ammonium  phosphates 
or  arsenates,  but  thought  such  analyses  were 
quite  possible.  He  was  not  quite  certain  with 
regard  to  the  methyl  orange,  but  probably  the 
process  could  be  employed  b\  using  methyl  red. 
and  ascertaining  the  point  at  which  100  °o  of 
phosphate     was     indicated.       As     far     as     phciiol- 

phthalein  was  concerned  the  point  with  ammonia 

was  sufficiently  exact  to  make  the  process  woik- 
able.  The  new  salt  might  be  employed  with 
advantage  for  the  disintegration  of  mineral  phoSi 
phates.  He  had  not  made  any  gravimetric 
estimations  of  the  Na,P„017  as  he  was  working 
with  chemically  pure  alkali  and  phosphoric  acid. 
He  ban  no  experience  of  the  action  of  phosphoric 
acid  on  gold.  He  had  not  tried  to  precipitate  the 
new  salt  by  means  of  silver  nitrate.  The  form  of 
2Na2HI'04  I  Na3PO,  seemed  to  be  the  Largest 
proportion  of  Na^PO,  in  a  salt  which  would  not  bi- 
llable to  the  action  of  the  carbonic  acid  of  the 
atmosphere.  He  understood  from  the  text  book- 
that  a  temperature  of  L'.">n  ('.  was  quite  admissible 
for  heating  sodium  bicarbonate,  although  of 
course  a  strong  ignition  over  a  Bunsen  flame  was 
not  admissible. 


Meeting  held  nt  (irand  Hotel  on  Friday,  February 
2nd.    1017. 


Mlt.    .1.    II.    HOSKASON    IN    Tin-:    CHAIR. 

CATALYTIC  ACCELERATION   OP   1'IIK 
VULCANISING   PROCESS. 

ltY   S.    -I.    PRA.CHEY,    W.SC.TKCH. 

The  history  of  the  rubber  industry  dates  back  to 
the  year  1825, when  Charles  Macintosh  established 
in  Manchester  the  first  factory  for  the  manufacture 
of  waterproof  garments.  The  successful  develop- 
ment of  tin-  industry  dates,  however,  from  tin- 
year  1839,  when,  as  the  result  of  a  laborious 
investigation,  (loodyear  discovered  the  process  Ol 
vulcanisation,  (ioodyear's  process  consisted  in 
intimately  mixing  the  rubber  with  a  suitable  pro 
portion  of  sulphur  and  subjecting  the  mass  to  a  tem- 
perature of  135  —  I  10  C.  for  a  p. nod  of  t  inn- vary- 
ing with  t  he  amount  of  sulphur  employed.      Shortly 
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afterwards  Hancock  introduced  a  modification  of 
the  process,  in  which  the  formed  articles  of  rubher 
were  immersed  in  a  bath  of  molten  sulphur  and 
kept  at  a  temperature  of  about  135°  C.  until  the 
raw  rubber  had  become  modified  in  properties  to 
the  desired  extent.  In  1846  Parkes  introduced 
what  is  known  as  the  cold-cure  process  whereby 
a  superficial  vulcanisation  may  be  effected  by 
immersing  the  rubber  in  a  weak  solution  of  sulphur 
chloride  in  carbon  bisulphide. 

Of  the  three  processes  the  original  one  is  by  far 
the  most  widely  employed  in  the  industry, 
Hancock's  method  being  applied  to  the  manu- 
facture of  a  few  specialities  only,  and  Parkes'  cold 
cure  being  mainly  used  in  the  proofing  of  fabrics. 

The  changes  in  the  nature  of  the  rubber  which 
are  brought  about  by  vulcanisation  according  to 
Goodyear's  process  may  be  summarised  as  follows  : 

(1)  The  strength,  the  durability,  and  the 
elasticity  (or  more  correctly  the  distensibility)  of 
the  rubber  are  increased, 

(2)  The  sensitiveness  of  the  rubber  to  changes  of 
temperature  is  diminished, 

(3)  The  rubber  loses  its  adhesiveness, 

(4)  The  rubber  becomes  insoluble  in  the  ordinary 
solvents  for  raw  rubber  and  therefore  resistant  to 
the  action  of  these, 

(5 )  Rul  iber  which  has  been  softened  and  denatured 
by  mechanical  working  recovers  its  valuable 
characteristics  completely  on  vulcanisation,  a 
property  which  enables  the  manufacturer  to 
soften  the  raw  material  by  mastication  in  order  to 
work  in  the  sulphur  and  any  desired  filling  agents, 
to  mould  the  mixing  while  in  the  plastic  condition, 
ami  subsequently  to  produce  the  finished  article 
by  merely  heating  the  mould  to  the  vulcanising 
temperature  for  the  requisite  time. 

The  main  drawback  to  Goodyear's  process  is  the 
rather  lengthy  period  of  heating  required  to  effect 
complete  vulcanisation.  This  depends  upon  the 
amount  of  sulphur  present  and  for  average  mixings 
may  vary  from  about  one  to  three  hours,  or,  in  the 
case  of  vulcanites,  may  be  six  hours  or  more.  In  the 
case  of  soft  rubbers  the  speed  of  vulcanisation  may 
be  increased  by  the  use  of  larger  amounts  of 
sulphur,  but  there  are  other  considerations  which 
make  it  desirable  to  keep  the  sulphur  content 
within  certain  limits. 

It  lias  been  known  to  manufacturers  for  a  long 
time  past  that  certain  metallic  oxides,  when  added 
to  a  mixing  in  moderate  quantities,  possess  the 
property  of  accelerating  vulcanisation,  such 
substances  being  commordy  termed  sulphur- 
carriers.  The  best  known  of  these  are  the  oxides 
of  lead,  magnesium,  and  calcium  ;  the  addition  of 
any  of  these  substances  to  a  mixing  in  appreciable 
quantities  (say  5%  and  upward,  or  somewhat  less 
in  the  case  of  lime)  will  reduce  quite  considerably 
the  time  needed  for  complete  vulcanisation. 

The  use  of  these  mineral  accelerators  is,  however, 
restricted  to  the  manufacture  of  medium  and  low- 
grade  goods  owing  to  the  fact  that  they  produce 
other  effects  whch  are  undesirable.  Litharge,  for  ex- 
ample, can  be  employed  in  black  or  in  dark-coloured 
mixings  only,  because  it  yields  a  certain  amount  of 
lead  sulphide  during  vulcanisation  ;  moreover 
its  high  density  tends  seriously  to  affect  the  specific 
gravity  of  the  finished  rubber.  Lime,  if  used  in 
any  hut  very  small  quantities,  tends  to  produce 
hardness  especially  on  storing  the  rubber,  and 
magnesia  suffers  from  the  same  drawback, though 
to  a  less  degree. 

The  idea  that  accelerators  might  be  discovered 
amongst  organic  substances  appears  to  have 
originated  in  the  old  observation  that  the  presence 
of  a  little  aniline  in  a  rubber  mixing  facilitates  to  a 
slight  extent  the  subsequent  vulcanisation. 

It  was  not  until  1912.  however,  that  a  really  power- 
ful organic  accelerator  was  found,  the  discovery 
being  due  to  Messrs.  Bayer  und  Co.  of  Elberfeld, 
who  patented  the  use  of  piperidine  for  the  purpose 


(Ger.  Pat.  2«5,221,  1912).  They  showed  that 
the  addition  of  as  little  as  0-5%  of  piperidine  to  a 
mixing  consisting  of  100  parts  of  rubber  and  10 
parts  of  sulphur  brought  about  a  very  substantial 
reduction  in  the  time  needed  for  vulcanisation.  A 
little  later  the  same  firm  prepared  a  solid  derivative 
of  piperidine  which  possessed  similar  properties,  and 
this  substance  appeared  on  the  English  market  a 
few  months  prior  to  the  commencement  of  the  war. 
More  recently  Messrs.  Bayer  &  Co.  have  taken  out 
a  patent  in  which  they  claim  accelerating  properties 
for  all  organic  bases  possessing  a  dissociation  con- 
stant greater  than  1  x  10-»  (Ger.  Pat.  280,198, 1914). 
This  unusually  wide  patent  would  include  amongst 
other  substances  the  primary,  secondary,  and 
tertiary  aliphatic  amines,  the  benzylamines, 
benzenediazonium  hydroxide  and  the  bromo- 
benzenediazonium  hydroxides,  and  a  number  of  the 
well-known  alkaloids.  The  dissociation  constants 
of  a  few  of  the  compounds  referred  to  are  given 
below. 


Substance. 


Methylainine    

Ethylamine    

Propylamine    

Diniethylamine   

Diethylamine 

Dipropylaniine 

Trimethylamine 

Triethylamine    

Tripropylamine  

Ethylenediaraine 

Benzylamine    

Diethylbenzylamine  ..... 
Benzenediazonium 

hydroxide 

Bromobenzenediazoninni 

hydroxide 

Brucine 

Strychnine   

Quinine 

Quinidine   

Cinehonine  

Cinchonidine    

Cocaine 

Emetine    

Ooniine   

Piperidine 


Dissociation   constant. 


5-0  - 

K!-» 

5.6  • 

io-* 

47  x  10-* 

74  X 

10-« 

1-Sx 

io-« 

1.0  > 

io-> 

7-4 

10-* 

6-4X 

10-* 

5-5  X10-4 

8-5  -. 

10-5 

J   1      lo    r. 

3-6  X 

io-» 

1-23 

*10-» 

1.5X 

10-* 

7-2  x 

io-« 

1  -t 

lo-' 

2-2.- 

io-' 

2-4  x  10-' 

1  f,  ■  in-  ' 

3  7 

10-' 

4-0  X 

10-' 

20  x 

10-6 

1-3x10-" 

1-6  X 

io-* 

Temp. 


•C. 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 


u 
15 
15 
15 
15 
15 
15 
25 
If, 
25 
25 


The  majority  of  these  compounds,  however,  are 
far  too  costly  to  be  available  to  the  industry  as 
activators. 

For  comparison  the  dissociation  constants  of  some 
of  the  weaker  bases  are  given  below. 


Substance. 

T  '  ■    ' 

Dissociation  constant. 

Temp. 

Creatine 

6-7x10-" 
l-wx  io-" 
2-7x10-" 
3-2X10-" 
7-4X10-» 
2-4X  10-" 
3-3  X  10-" 
9-9  X10-11 
2-6x10-" 
16  ■  10-» 
2-3x10-* 

°C. 
16—31 
40 
40 
15 
60 
18 

o-Phenylenediamine   

25 
11 
11 
15 
25 

During  the  early  part  of  1914  the  author  was 
engaged  in  the  problem  of  accelerating  t-idcanisa- 
tion  and  in  the  course  of  numerous  experiments 
with  various  types  of  organic  compounds  discover.  . ! 
that  the  nitroso-derivatives  of  certain  bases  such  ;is 
dimethylaniline,  methylaniline,  and  diphenylamin.- 
are  capable  of  acting  as  powerful  accelerators  of  the 
vulcanising  process  'Eng.  Pat.  4263,  1914).  A  mixing 
consisting  of  100  parts  of  rubber  and  10  parte  of 
sulphur  which  normally  requires  to  be  heated  to 
140°  C.  (40  lb.  steam  pressure)  for  one  hour  il  a 
soft  cure  is  desired,  or  for  a  longer  period  in  the  case 
of  a  harder  cm-e,  may  be  completely  vulcanised 
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in  from  20  to  25  minutes  by  incorporating  u:>  to 
0'5%  ol  p-nitroaodimethylaniline  with  the  mixing, 

prior    li>    licit  in-;.      Similarly    a    vulcanite    mixing 

consist  in,'  of  100  parte  rubber  and  40  parte 
sulphur,  which  normally  requires  to  be  heated  for 
ti  hours  at  I  in  0.  may  be  completely  cured  in 
about.  -  hours  by  the  addition  of  0-75%  of  the 
nitroso-base. 

These  examples  illust  rate  the  effect  of  the  nitroso- 
base  on  pure  mixings  of  rubber  and  sulphur,  but 
the  result  is  almost  equally  good  with  any  high  or 
medium  grade  quality  of  mixing.  Thus,  for  example, 
the  well-known  *  \  mixing,  which  in  addition 
to  rubber  and  sulphur  contains  a  moderate  propor- 
tion of  zinc  oxide  normally  requ  ires  to  lie  heat  eel  for 
:f  hours  to  140°  ('.  for  complete  vulcanisation; 
by  incorporating  ()•">"„  of  nitroso-base  with  the 
mixing  perfect  vulcanisation  may  be  brought  about 

by  heating  for  I  hour  at  the  same  temperature. 

In  fact,  generally  speaking,  the  addition  of  0-3 
to  0-5%  of  nitroso-base  to  any  mixing  of  good 
quality  is  sufficient  to  reduce  the  time  of  vulcanisa- 
tion to  from  one-quarter  to  one-third  of  that 
normally  required.  The  value  to  the  manufacturer 
of  an  accelerator  such  as  this  is  fairly  obvious,  for  at 
a  comparatively  small  cost  he  should  be  able  at 
least  to  treble  the  out  put  of  his  existing  vulcanising 
plant.  The  nitroso-base  is  now  being  employed 
successfully  by  a  considerable  number  of  Important 
rubber  firms  under  the  trade  name  of  "  Aceelerene." 

p-Xitrosodimefhylanilinc  is  a  green  crystalline 
powder  of  melting  point.  8.">°  0.  It  is  usually 
marketed  in  a  moist  condition  (about  30  %  water), 
this  adding  considerably  to  its  stability  and 
rendering  it  safer  to  store  in  bulk.  Before  use  it 
may  conveniently  be  dried  by  exposure  to  warm 
air  or  preferably  in  a  vacuum  dryer.  It  should  be 
incorporated  with  the  rubber  towards  the  end  of 
the  mixing  operation,  as  there  is  otherwise  some 
danger  of  a  partial  vulcanisation  taking  place  on  the 
rolls,  especially  if  these  are  fairly  hot.  The  material 
shows  some  tendency  to  cake  on  the  back  roll  of  the 
mixer,  but  this  is  readily  avoided  by  wrapping 
t  he  weighed  quantity  of  the  accelerator  in  a  portion 
of  the  sheeted  rubber  and  then  working  this  in  with 
the  remainder.  Alternatively  the  roughly  dried 
nitroso-base  may,  prior  to  vise,  tie  mixed  u  it  h  abi  nit 
20%  by  weight  of  kieselguhr,  which  effectively 
overcomes  the  tendency  to  adhere  to  the  rolls  and 
in  the  small  quantities  employed  is  quite  unobjec- 
tionable as  an  addition  to  the  mixing. 

The  time  required  for  curing  the  mixing  may  be 
roughly  calculated  on  the  assumption  that  the  use 
of  0-5  %  (on  the  weight  of  the  mixing)  of  nitroso-base 
reduces  the  time  of  cure  to  one-third  of  the  normal. 
In  the  case  of  red  mixings  containing  antimony 
sulphide  as  the  vulcanising  agent,  and  no  added 
sulphur  the  accelerator  fails  to  develop  its  full 
effect.  In  such  cases  it  becomes  necessary  to 
introduce  a  certain  quantity  of  sulphur  and  to 
employ  the  sulphide  mainly  as  a  pigment.  The 
presence  of  litharge  in  any  quantity  tends  to 
diminish  the  effectiveness  of  the  organic  accelerator. 
On  the  other  hand  the  presence  of  a  small  quant  it  y 
of  magnesia  augments  very  considerably  the 
accelerating  power  of  the  nitroso-base,  and  by 
using  the  two  substances  in  suitable  proportions 

it    is  possible  to  prepare  high-class    mixings  which 

will  vulcanise  perfectly  in  about  one-eighth  of  the 

normal  time,  that  is  to  say.  in  ten  minutes  or 
thereabouts.  This  combination  of  accelerators  is 
especially  useful  in  connection  with  mixings  for 
quick  repair  work. 

It  is  to  be  noted  that  the  maximum  accelerating 
power  of  p-nitrusiidimctbylaniline  is  only  fully 
manifested  when  new  rubber  is  used  ;  with 
reclaimed  rubber  or  rubber  waste  the  results 
obtained  are  not  very  satisfactory. 

One  of  the  most  valuable  applical  ions  of  t  he  new 
accelerator  is  in  the  manufacture'  of  vulcanite.     As 


previously  stated,  a  pure  vulcanite  mixing  con- 
sisting of  100  parts  of  rubber  and  40  parts  sulphur. 
which  normally  requires  about  six  hours' heating, 
may  by  the  addition  of  (Hi  to  0*76%  of  nitroso- 
base  be  perfectly  cured  in  two  hours.  Similar 
results  are  obtainable  with  any  vulcanite  mixing  oi 

good  quality.  Another  point  of  interest  to 
manufacturers  may  be  briefly  referred  to,  viz.,  the 
prevention  of  "blooming."  or  "  sulphuring-up." 
The  amount  of  sulphur  employed  in  a  mixing  is 
invariably  greater  than  thai  required  to  combine 
with  the  rubber  and  t.,  produce  the  desired  degree 
of  vulcanisation.      The  result   is  that  manufactured 

rubbers  nearly  always  contain  a  considerable  per- 
centage of  free  sulphur  :  this  appeal's  to  be  present 
in  the  freshly  vulcanised  rubber  in  the  form  of 
minute  globules,  thai   is  to  say.  in  the  superfused 

condition,   lull    on  standing  for  a  time  the  globules 

gradually   crystallise  in  the  form  of  small  needles 

Which  penetrate  the  surface  of  the  rubber  and 
produce  the  effect  known  as  sulphuring-up.  By 
reducing  the  amount  of  sulphur  in  the  mixing  to 
something  approaching  the  theoretical  amount 
required  for  vulcanisation,  adding  a  .small  propor- 
tion of  nitroso-base  (about  0-75%)  and  then 
heating  forthe  normal  period  required  for  vulcanisa- 
tion, it  is  possible  to  obtain  a  well  cured  rubber 
containing  pract  ically  no  free  sulphur  and  one  which 
will  remain  quite  free  from  bloom  even  on  prolonged 
keeping.  In  such  case  there  is  naturally  lit  t  le  or  no 
reduction  in  the  time  of  vulcanisation  owing  to  t  he- 
diminished  proportion  of  sulphur  present,  the  pow  er 
of  the  catalyst  being  expended  in  bringing  about 
practically  complete  combination  between  the 
molecules  of  the  rubber  and  the  sulphur. 

The  chemistry  of  the  vulcanisation  process  is 
even  at  the  present  time  not  fully  understood,  and 
it  may  therefore'  appear  rather  premature  to 
attempt  any  explanation  of  the  action  ol  accelera- 
tors and  so-called  sulphur  carriers. 

The  majority  of  rubber  chemists  agree,  however, 
that  the  vulcanisation  of  rubber  must  be  regarded 
mainly  as  a  chemical  effect,  whatever  physical 
changes  may  simultaneously  be  concerned  in  I  he- 
process.  Thus  it  is  fairly  generally  accepted  that 
vulcanisation  by  Goodyear's  process  involves  the 
following  changes  : — 

(1)  Depolymerisation  by  heat  of  the  complex 
rubber  molecule. 

(2)  Adsorption  of  sulphur  by  the  rubber  colloid. 

(3)  Combination  of  the  depolymerised  rabbet 
with  sulphur. 

(4)  Bepolymerisation  to  complex  molecules  as  a 
result  of  (3). 

The  iinal  product,  that  is  the  vulcanised  rubber. 
is  regarded  as  being  a  solid  (or  semi-solid)  solution 
of  the  compound  of  rubbei  and  sulphur  in 
unchanged  rubber. 

In  seeking  to  explain  the  action  of  accelerators 
and  of  sulphur  carriers  one  must  therefore  treat 
the  process  of  vulcanisation  as  a  chemical  reaction 
and  study  the  factors  which  are  known  to  be 
operative  in  promoting  chemical  change. 

Seidl  (Gummi-Zeitung.  1011,  10.  7  IS),  Escli,  and 
others  attribute  the  accelerating  effect  of  litharge 
and  magnesia  to  the  generation  of  heat  in  tin- 
interior  of  the  mixing  consequent  upon  reaction 
taking  place  between  these  oxides  and  n  portion  of 
the  sulphur  present   in  the  following  sense-:  — 

1  M'0+4S=M'S04  +  3.M'S 

in  which  M  represents  an  atom  of  lead,  magnesium, 
or  calcium;  or  alternatively  upon  reaction 
occurring  between  the  oxide  and  small  quantitiei 
of  hydrogen  sulphide  produced  by  the  decompo- 
sition of  the  resins,  which  are  invariably  pre* 
by  a  portion  of  the-  sulphur.  In  support  of  t  h  i- 
theory  Seiell  quotes  a  series  of  experiments  in 
which  he  claims  to  have  detected  and  measured 
this    thermal     effect.     Satisfactory    methods    for 
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making    such     determinations     are     exceedingly 

difficult  to  devise  and  to  carry  out  on  account  of 
the  low  conductivity  for  heal  of  rubber.  The 
author  has  made  a  considerable  number  of  such 
experiments  (the  details  of  which  will  be  published 
later)  and  has  so  far  failed  entirely  to  confirm 
S.  nil's  observations.  In  regard  to  the  reaction 
between  sulphur  and  the  oxides  of  lead  and  magne- 
sium which  is  stated  by  Esch  to  take  place  during 
vulcanisation,  it  may  lie  remarked  that  the  author 
lias  prepared  a  number  of  mixings  containing 
different  proportions  of  magnesia  (5  to  50%)  and 
normal  amounts  of  sulphur  and  has  vulcanised 
these  in  the  usual  manner.  The  vulcanised 
lubbers  were  subsequently  finely  ground  and 
extracted  for  ten  hours  with  boiling  water.  An 
examination  of  the  extract  for  the  presence  of 
magnesium  sulphate  gave  negative  results  in  every 
case,  from  which  it  may  be  concluded  that  in  the 
case  of  magnesia  at  any  rate  the  theory  supported 
by  Esch  cannot  hold  good.  In  the  case  of  litharge 
there  is  no  question  that  a  certain  amount  of  lead 
sidphide  is  formed,  but  whether  this  takes  place  in 
accordance  with  the  equation  given  is  open  to 
doubt. 

The  heats  of  formation  of  the  substances  in- 
volved in  this  equation  are  as  follows  : — 

Pb +0=51-0  Cals. 
Pb+S=17-8     „ 
Pb+S+4O=214  0Cals. 

and  the  reaction  should  be  exothermic  to  the 
extent  of  (i3'4  calories. 

In  the  case  of  a  mixing  containing  5%  of 
litharge  this  would  correspond  with  the  develop- 
ment of  an  amount  of  heat  sufficient  to  raise  the 
internal  temperature  of  the  rubber  very  consider- 
ably, but  the  author  has  not  succeeded  in  detecting 
any  such  rise. 

The  newly  discovered  organic  accelerators 
differ  from  the  so-called  sulphur  carriers  in  that  an 
exceedingly  small  quantity  of  material  is  effective 
in  bringing  about  a  very  powerful  acceleration. 
The  obvious  conclusion  to  be  drawn  from  this  fact 
is  that  their  action  is  of  a  catalytic  nature,  that  is 
to  say,  that  these  substances  act  by  then?  mere 
presence  and  do  not  themselves  undergo  any- 
permanent  chemical  change  during  the  process. 
The  main  characteristics  of  catalytic  action  are 
that  the  catalyst  is  usually  present  in  relatively 
small  concentration  and  that  it  does  not  start  a 
reaction,  but  only  accelerates  a  change  which  can 
proceed  by  itself  (though  perhaps  extremely 
slowly).  Taking  p-nitrosodimethylaniline  as  an 
example,  a  quantity  of  the  accelerator  having 
one  two-hundredth  of  the  mass  of  the  reacting 
substances  is  sufficient  to  treble  the  speed  of  the 
reaction.  The  internal  heat  theory  cannot 
possibly  apply  here,  and  indeed  the  only  reasonable 
supposition  is  that  the  nitroso-base  acts  purely 
as  a  catalyst. 

In  this  connection  it  should  be  stated  that 
whilst  the  nitroso-derivatives  of  such  bases  as 
methylaniline,  ethylaniline,  diphenylamine,  and 
others  are  powerful  accelerators,  the  isomeric 
nit  rosoamines  produce  no  similar  effect.  The 
difference  between  the  isomerides  is  one  of  consti- 
tution only.  It  would  therefore  appear  that  the 
accelerating  effect  of  these  nitroso-bases  is  in 
some  manner  bound  up  with  the  presence  of  a 
nitroso-group  directly  linked  up  with  the  nucleus. 

It  is  important  to  note  that  the  catalytic  action  of 
p-nitrosodhnethylaniline  appears  to  differ  entirely 
in  mechanism  from  that  of  piperidine  and  of  the 
other  bases  covered  by  Bayer's  patents.  The 
latter  appear  to  act  by  virtue  of  their  powerful 
basic  character,  for  the  patentees  specifv  as 
accelerators  only  those  bases  having  a  dissociation 
constant  lying  above  lxlO-8.  p-Nifcrosodi- 
methylaniline  is  a  very  feeble  base  with  a  dis- 
sociation  constant  of  1-9  x  10~10,  a  figure  lying  far 


below  that  quoted  in  Bayer's  patent.  Further  it 
has  been  found  thai  certain  nitroso-compounds 
which  are  quite  destitute  of  basic  properties,  for 
example,  nitrosophenol  and  nitrosonaphthol, 
possess  marked  accelerating  power.  The  accelera- 
tors discovered  by  the  author  constitute  in  fact 
a  new  class  and  appear  to  owe  their  accelerating 
power  entirely  to  the  presence  of  the  nitroso  group. 
Experiments  are  now  in  progress  to  determine 
whether  these  compounds  can  function  as  catalysts 
in  other  reactions  which  involve  the  addition  of 
sulphur  to  an  unsaturated  molecule. 

The  discovery  of  the  accelerating  effect  produced 
by  the  nitroso-derivatives  of  aromatic  bases 
rendered  it  important  to  study  other  classes  of 
organic  compounds  in  order  to  ascertain  whether 
the  property  is  peculiar  to  this  type  of  compound 
or  is  shared  by  other  types.  Owing  to  the 
difficulty  in  arriving  at  any  theoretical  explanation 
of  the  mechanism  of  the  supposedly  catalytic 
action  of  the  nitroso-compounds  it  was  not 
possible  to  obtain  any  guidance  as  to  which  of  the 
very  numerous  classes  of  organic  compounds  were 
likely  to  produce  a  similar  effect.  It  was  soon 
found,  however,  that  members  of  another  group 
of  compounds  were  capable  of  bringing  about  a 
similar,  although  considerably  less  powerful, 
accelerating  effect  on  vulcanisation.  The  group 
referred  to  comprises  the  condensation  compounds 
formed  by  the  interaction  of  aldehydes  and  amines, 
for  example,  benzylidene-ethylamine,  benzylidene- 
aniline,  and  hydrobenzamide  (Eng.  Pat.  7370, 1914). 
These  substances,  even  when  used  in  small 
quantities,  produce  a  well-marked  effect  in  accelera- 
ting the  combination  of  rubber  and  sulphur 
but  they  are  considerably  less  effective  than  the 
nitroso  compounds. 

An  interesting  observation  made  in  the  course 
of  these  vulcanisation  experiments  is  worth  placing 
on  record.  It  was  found  that  certain  organic- 
compounds  possess  the  property  of  retarding 
vulcanisation,  that  is  to  say,  they  appear  to  act  as 
anti-catalysts.  Phenylhydrazine  is  an  example 
of  such  a  compound.  In  spite  of  its  well-marked 
basic  properties,  the  presence  of  even  a  small 
quantity  in  a  rubber  mixing,  is  sufficient  to  hinder 
quite  appreciably  the  process  of  vulcanisation. 
Other  substances  behave  similarly,  notably  glucose 
and  methylene  blue.  It  is  conceivable  that  these 
anticatalysts  may  find  useful  applications  in  certain 
branches,!  of  rubber  manufacture  when  their 
behaviour  has  been  studied  more  fully. 

Discussion. 

Mr.  H.  L.  Terry  understood  that  the  discovery 
of  catalytic  acceleration  resulted  from  research 
work  in  connection  with  synthetic  rubber  which 
would  not  vulcanise  properly,  owing  doubtless  to 
the  absence  of  certain  nitrogenous  matters.  There 
appeared  to  be  about  35  different  substances  that 
had  already  been  used  with  success  as  accelerators. 
The  author  had  referred  to  the  importance  of  the 
process  in  connection  with  the  mixing  known  as  8A. 
The  difficulty  had  always  been  to  effect  the  vulcanisa- 
tion within  the  amount  of  sulphur  allowed  by  the 
Government,  and  from  this  point  of  view  the 
shortening  of  the  vulcanisation  process  was  of 
advantage  so  far  as  the  subsequent  quality  of  the 
goods  produced  was  concerned.  It  would  be  in- 
teresting to  learn  whether  the  use  of  piperidine.  etc-.. 
was  recognised  by  the  experts  at  Woolwich.  The 
author  had  raised  a  point  with  regard  to  the  forma- 
tion of  inorganic  sulphates  during  vulcanisation. 
He  (Mr.  Terry)  had  also  found  that  magnesium 
sulphate  was  not  formed,  but  calcium  sulphate  was 
easily  produced  during  the  period  of  vulc  anisaf  ion. 
This"  fact  had  at  times  led  to  recrimination  in  tin- 
trade  owing  to  the  presence  of  gypsum  being  proved 
when  the  manufacturer  said  he  had  not  used  any. 
There  had  been  a  rather  sweeping  statement  made 
with  regard  to    reclaimed  rubber  and  low-grade 
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niixings.  He  could  quite  understand  that  the 
sulphur  was  fully  combined  as  far  as  the  reclaimed 
rubber  was  concerned  and  that  the  "accelerene" 
and  the  piperidine  only  affected  the  un vulcanised 
rubber.  At  the  same  time  if  free  sulphur  were  added 
it  might  be  possible  to  reduce  the  quantity  of  that 
free  sulphur  by  using  piperidine.  When  reference 
was  made  to  reclaimed  rubber  something  should 
be  said  as  to  its  quality.  There  was  a  great 
difference  between  high  grade  alkali  reclaimed  and 
low-grade  oil  reclaimed  rubber. 

Mr.  W.  Thomson  inquired  whether  vulcanisa- 
tion involved  solely  the  combination  of  the  rubber 
with  the  sulphur  ?  Was  it  not  possible  that 
whilst  some  combination  between  (he  sulphur  and 
rubber  took  place  a  certain  amount  of  the  rubber 
underwent  polymerisation  and  that  the  role  which 
the  sulphur  played  was  not  entirely  a  direct  combin- 
ation. It  was  hardly  conceivable  that  1-5% 
nitroso-base  would  cause  a  piece  of  rubber  to 
become  perfectly  black  which  otherwise  would 
be  white,  unless  there  was  a  change  in  themolecules 
of  the  rubber  of  the  nature  of  polymerisation. 
It  would  be  interesting  to  learn  whether  nitroso 
bases  had  any  oxidising  effect  on  the  rubber  or  an 
effect  which  did  not  involve  the  use  of  sulphur. 
Had  the  author  tried  vulcanising  rubber  with  the 
nitroso  base  without,  sulphur?  By  placing  in  the 
steam  bath  a  piece  of  copper  \ipon  a  piece  of  sheet 
indiarubber  for  about  21  hours  the  rubber  became 
hard  under  the  copper  through  the  sheet,  proving 
that,  there  was  catalytic  action  between  the  copper 
and  the  rubber.  If  cloth  containing  even  a  trace 
of  copper  were  coated  with  rubber,  the  rubber 
would  speedily  perish.  (So-called  vulcanisation 
might  possibly  prove  to  be  to  some  extent  an 
oxidising  action.  A  curious  oxidising  effect  he  had 
observed  was  that  by  passing  ozone  over  a  piece  of 
stretched  rubber  thread,  the  stretched  thread  was 
destroyed  within  a  few  minutes  whilst  the  un- 
stretched  part  was  apparently  uninjured. 

Mr.  W.  C.  Smith  said  that  credit  ought  to  be 
given  to  Ostromyslenski  who  had  endeavoured  to 
vulcanise  rubber  without  the  aid  of  sulphur.  A 
very  serious  problem  in  connection  with  the  use  of 
accelerene  was  the  fact  that  it  induced  dermatitis, 
and  that  people  who  perspired  freely  should  not  be 
allowed  to  handle  it.  Did  the  use  of  an  accelerator 
tend  to  overcome  variability  in  the  vulcanisation  of 
plantation  rubbers !  What  effect  had  the  accelerene 
with  regard  to  the  porosity  of  the  rubber  and 
particularly  so  with  regard  to  ebonite  ?  What 
stability  had  the  vulcanised  article  when  accelerene 
had  been  used  !  He  did  not  consider  there  was  any 
danger  of  the  material  sticking  to  the  back  roller  so 
long  as  the  nitroso  product  was  what  it  was 
claimed  to  be.  Regarding  the  necessity  for 
complying  with  the  Government  specification,  the 
point  wras  whether  there  was  anything  left  after 
vulcanisation  from  the  0-5%  which  would  injure 
the  rubber  or  which  could  lie  found  by  chemical 
analysis.  Personally  he  did  not  think  there 
was.  With  regard  to  Mr.  Thomson's  comment. 
re  the  action  of  ozone  upon  rubber,  he  pointed  out 
that  the  effect  of  ozone  upon  rubber  was  exactly 
the  same  as  that  which  was  noticed  when  high 
pressure  cables  broke  down. 

Mr.  Cheetham  inquired  whether  the  first 
Bayer  patent  was  English  or  German,  whether 
publication  preceded  the  second  and  whether  the 
second  really   covered   matter  claimed   by  the  Bret. 

Mr.  I).  Cardweli.  inquired  whether  it  had  been 
possible  to  determine  any  relationship  between  the 
catalytic  effect  of  the  bases  mentioned  and  the 
readiness  with  which  they  themsehes  combined 
with  sulphur.  Aniline  combined  with  sulphur  to 
form  thioaniline  with  elimination  of  hydrogen 
sulphide  and  most  probably  other  bases  acted  in  a 
similar  manner.  In  what  way  did  nitrosodimethyl- 
aniline  react  with  sulphur?  The  fact  that  no 
catalytic  effect  had  been  observed  when  ant  imony 


sulphide  was  used  instead  of  sulphur,  supported 
the  view  that  the  interaction  of  the  catalyst  with 
free  sulphur  played  some  part  in  bringing  about  the 
desired  result.  Could  Mr.  I'cachcy  state  whether 
any  experiments  had  been  made  as  to  the  effect  of 
vulcanising  agents  on  the  unpolymerised  hydro- 
carbons of  which  rubber  consisted  J  Whether,  in 
fact,  polymerisation  and  vulcanisation  had  been 
carried  out  at  the  same  time. 

Mr.  A.  POTTER  had  found  that  indigo  in  the 
proportion  of  0-25%  gave  quite  a  good  blue  colour 
to  a  vulcanised  rubber.  Contrary  to  expectation, 
Thioindigo  Hed  or  Scarlet  in  the  same  proportion 
gave  at  the  most  a  pale  strawberry  colour.  It 
would  be  interesting  to  know  whether  these  dye- 
stuffs  possessed  any  accelerating  action  in  the 
vulcanising  process.  The  compound  of  piperidyl- 
urea  marketed  by  Bayer  in  If)  13  was  in  the  form  of 
a  line  yellow  powder,  something  like  sulphur,  and  it 
acted  quite  well  both  with  raw  rubber  and  with 
high-grade  reclaimed  rubber.  It  was  interesting 
to  learn  that  aniline  had  a  slight  effect  in  accelerat- 
ing the  vulcanisation  process.  This  was  rather 
surprising,  because  there  was  at  least  one  process 
in  use  in  whi  h  aniline,  in  conjunction  with  strong 
caustic  soda,  was  claimed  as  a  reclaiming  agent, 
the  patentees  claiming  that  not  only  free  sulphur 
but  combined  sulphur  could  be  removed.  He 
thought  he  was  tight  in  saying  that  it  was  upon 
the  work  of  Stevens  in  connection  with  proteins 
that  the  use  of  accelerators  was  base,!.  Stevens 
hail    found    that    rubber   recovered    from    benzene 

solution  gave  quite  different  results  on  vulcanisa- 
tion from  the  natural  raw  rubber,  owing  to  the 
presence  of  the  natural  proteins  in  the  latter. 
<  i stain  American  workers  had  carried  the  work 
stdl  further  by  using  other  albuminoid  bodies. 
Had  Mr.  Peachey  tried  the  effect  of  accelerene  on 
such  a  recovered  rubber,  and  if  so  what  was  the 
quantity  required  to  yield  the  same  effect  as  the 
natural   proteins? 

Mr.  F.  J.  Tromp  drew  attention  to  the  fact  thai 
no  satisfactory  method  had  as  yet  been  found  for 
determining  the  true  dissociation  constants  of 
bases.  The  constants  usually  given  were  too 
small,  a  consideration  which  might  explain  the 
anomalous  behaviour  of  such  a  weak  base  as 
p-nitrosodimethylaniline  in  aiding  vulcanisation. 

Mr.  PEACHEY  in  reply,  said  he  had  not  made 
much  progress  as  regards  the  possibility  of  detect- 
ing the  nitroso-base  in  the  vulcanised  rubber,  but 
he  had  found  that  the  acetone  extract  of  such  a 
rubber  was  alwayp  so  highly  coloured  that,  in  the 
absence  of  anything  eke  which  would  yield  a  dark 
colour,  he  thought  that  alone  would  suggest,  the  use 
of  the  accelerator.  He  intended  to  make  further 
tests.  His  opinion  was  that  a  portion  at  least,  of  the 
nitroso-base  remained  a9  such  in  the  vulcanised 
rubber.  Possibly  it  had  been  noticed  by  those 
who  had  already  used  the  nitroso-base  that  the 
vulcanised  articles  tended  to  stain  paper  with 
which  they  came  in  contact.  He  considered  that 
at  least  half  of  the  substances  alluded  to  by  Mr. 
Terry  had  practically  no  accelerating  effect.  As 
regards  reclaimed  rubber  he  had  only  experimented 
on  medium  qualities.  He  could  quite  imagine 
that  t  he  new  accelerat  or  would  produce  a  moderate 
effect  with  a  high  class  reclaimed  rubber.  He 
thought  it  was  now  practically  accepted  that 
the  process  of  vulcanisation  was  of  a  chemical 
nature  and  involve,!  a  certain  degree  of  combina- 
tion bctwei  ti  the  rubber  and  the  sulphur.  p-NitrosO- 
dimethylanilinc  possessed  high  tinctorial  power 
which  tended  appreciably  to  darken  the  vulcanised 
rubber.  The  rather  strong  green  colour  of  the 
mixing,  however,  faded  toa  light  drab  on  vulcanisa- 
tion, provided  only  a  small  quantity  of  the 
elerator  was  use.i.  He  would  not  like  to  state 
definitely  as  yet  that  it  would  be  practicable  to  uss 
the  accelerator  for  very  light-coloured  goods. 

If  rubber  were  heated  with  nitroso-base  a  tarry 
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mass  was  former! ;  there  was  no  evidence  of  vulcani- 
sation. He  thought  it  was  now  well  established 
that  the  presence  of  copper  accelerated  oxidation. 
There  was  of  course  a  very  close  parallel  between 
the  addition  of  sulphur  to  rubber  and  the  addition 
of  oxygen.  Copper  apparently  acted  as  a  catalyst, 
and  activated  oxidation.  Ostromyslenski's  work 
was  intended  to  show  that  vulcanisation  could  be 
effected  by  means  of  such  substances  as  nitro- 
benzene and  a  number  of  other  comparatively 
simple  organic  compounds  in  the  absence  of 
sulphur.  He  felt  considerable  difficulty  in  accept- 
ing all  that  was  stated  in  the  abstract  of  the  paper 
which  had  appeared.  He  was  convinced  that 
when  Ostromyslenski  spoke  of  rubber  being 
vulcanised  by  nitrobenzene  he  did  not  attach  quite 
the  same  meaning  to  the  term  as  other  chemists. 
With  regard  to  the  prejudicial  effect  of  p-nitaroso- 
dimcthylanilineupon  the  health  of  workersusing  it, 
he  thought  it  was  largely  a  question  of  the  impuri- 
ties originally  present  in  the  nitroso-base  and  that 
the  pure  material  was  not  so  objectionable  as  the 
crude.  Whether  the  evil  resulted  from  the  pre- 
sence of  a  little  unaltered  dimethylaniline  in  the 
base  was  a  question  worth  investigating.  He  was 
not  in  a  position  as  yet  to  answer  the  question 
with  regard  to  the  variability  of  different  planta- 
tion rubbers.  He  had  not  carried  out  as  many 
experiments  with  the  steam  cure  as  with  the  press 
cure,  but  so  far  the  results  had  been  equally  good  in 
both  cases.  Although  the  samples  shown  that 
evening  were  thin,  some  of  them  were  remarkably 
solid,  and  showed  no  sign  of  porosity. 

He  was  of  the  opinion  that  equally  good  results 
could  be  obtained  with  thicker  rubber.  Hegarding 
the  stability  of  vulcanised  rubber  he  could  speak 
with  some  confidence  as  he  possessed  samples 
which  had  been  kept  for  two  years  or  more.  Except 
the  case  of  a  few  which  were  not  more  than  0"1 
mm.  thick  there  had  been  no  deterioration.  The 
strength  tests  carried  out  with  material 
vulcanised  in  conjunction  with  the  accelerator 
gave  better  results  than  those  obtained  with 
material  normally  vulcanited  as  nearly  as  possible 
in  the  correct  time  to  give  the  same  cure.  There 
appeared  to  be  a  uniform  slight  increase  in  strength 
as  the  result  of  using  the  accelerator,  but  too  much 
confidence  must  not  as  yet  be  placed  in  these 
experiments  as  they  would  have  to  be  repeated  on  a 
very  large  number  of  samples.  Bayer's  first 
patent  (1912)  covered  the  use  of  niperidine.  The 
second  patent  covered  the  use  of  non-volatile 
aliphatic  amines  or  non-volatile  derivatives  of 
volatile  aliphatic  amines,  and  a  third  covered  the 
use  of  a  solid  derivative  of  piperidine,  namely, 
piporidylureft  or  the  carbon  bisulphide  addition 
compound.  The  fourth  patent  covered  all  bases 
having  certain  dissociationconstants,  and  in  regard 
to  this  he  could  not  yet  express  an  opinion  as  to 
validity.  It  appeared  to  him  to  be  of  an  unusually 
wide  character  in  that  it  covered  substances 
known  and  unknown.  He  had  experimented 
with  all  the  nitroso  compounds  including  nitroso- 
naphthylaniines,  but  the  effect  of  the  latter  was  not 
so  marked  as  that  of  |)-nitrosodimethylaniline.  He 
had  already  referred  to  the  remarkable  fact  that 
nitrosophenol  and  nitrosonaphthol  also  had  a 
marked  accelerating  effect  notwithstanding  the 
absence  of  basic  properties.  Mr.  Tromp  had 
questioned  the  accuracy  of  the  dissociation  con- 
stants as  published  in  the  literature,  and  had 
suggested  the  possibility  of  p-nitrosodimeth;)  1- 
aniline  falling  under  Bayer's  patent.  He  did  not 
think  there  was  any  fear  of  this.  It  was  quite 
3vident  that  the  nitroso  group  was  responsible  for 
the  accelerating  power  of  the  substance.  Nitroso- 
nhenol  exerted  a  marked  accelerating  action, 
ithough  acidic  substances  generally  either  had  no 
tction  or  were  actually  retarding  agents.  The 
effect  of  the  nitroso  group  appeared  to  outweigh 
he  acidic  property  in  the  case  of  nitrosophenol. 


A  point  had  been  raised  as  to  whether  a  compound 
was  first  formed  between  the  nitroso-base  and 
sulphur,  but  as  to  this  he  had  as  yet  no  really 
reliable  information  to  impart.  Another  question 
related  to  mixings  containing  antimony  sulphide 
failing  to  respond  to  the  action  of  the  accelerator. 
This  was  especially  curious  because  antimony 
sulphide  invariably  contained  free  sulphur.  He 
had  made  no  experiments  with  depolymerisation 
products  or  lower  polymerisation  products.  He 
had  not  examined  the  effect  of  indigo  on  a  mixing 
tmt  he  was  aware  there  was  a  considerable  bleach- 
ing effect  in  the  case  of  ultramarine.  Thioindigo 
red  had  been  put  on  the  market  in  Germany  in  the 
form  of  a  lake  for  the  special  purpose  of  colouring 
rubber  and  he  was  rather  surprised  to  learn  that  it 
gave  only  a  strawberry  colour.  He  had  under- 
stood it  to  be  a  dyestuff  that  was  fairly  stable  to 
sulphur  at  vulcanising  temperature,  but  he  could 
not  say  whether  it  produced  any  acceleration. 
The  oidy  observation  he  had  made  in  connection 
with  dyestuffs  was  that  methylene  blue  had  a 
distinct  retarding  action.  At  present  he  had  no 
information  to  offer  with  respect  to  the  effect  of 
nitroso-base  on  de-resinated  rubber  except  that 
as  the  result  of  his  own  experiments  he  did  not 
agree  with  the  conclusions  published  by  Weber 
regarding  the  impossibility  of  vulcanising  de- 
resinated  rubber. 


Newcastle  Section. 


Meeting  held  at  Bolbec  Hall  on  Wednesday.  March 
21st,   1917. 


MK.     HENRY      PEILE     IN      THE      CHAIB. 


THE    INFLUENCE   OP  ARSENIC    IN   BRASS. 

BY    OLIVER    SMALLEY.    ' 

The  influence  of  arsenic  in  copper  has  received 
much  attention  from  various  sources,  and,  where 
once  it  was  regarded  with  great  suspicion  and 
looked  upon  as  an  undesirable  impurity,  it  is  now 
actually  employed  to  increase  the  tenacity  and 
hardness,  yet  displaying  little  effect  on  the  ductility. 
It  is  valuable  in  neutralising  the  deleterious 
influence  of  bismuth,  antimony,  oxygen,  etc.,  and 
it  is  used,  in  small  amounts,  for  making  copper  more 
resistant  to  the  action  of  reducing  gases  when  hot. 
But  this  latter  use  is  based  on  a  more  or  less 
doubtful  hypothesis,  for  the  question  of  "  gassing  " 
is  one  that  is  based  solely  on  the  oxygen  content. 

As  regards  copper  castings  it  is  certainly  bene- 
ficial in  conferring  soundness,  even  though  inferior 
to  silicon,  manganese,  or  boron,  so  that  arsenic  is  of 
real  value  in  copper. 

This  information,  though  in  itself  definite,  does 
not  remove  the  feeling  of  scepticism  that  exists 
as  to  the  value  of  arsenic  in  brass  ;  and 
published  information  to  date  does  no  more  than 
suggest  that  arsenic  might  be  either  beneficial  or 
detrimental,  depending  upon  the  conditions  under 
consideration.  It  is  therefore  with  a  view  to  the 
determination  of  the  actual  value,  or  otherwise,  of 
arsenic  in  brass  that  this  work  has  been  under- 
taken. 

Furthermore,  it  is  common  knowledge  that  t  here 
is  a  considerable  exhaustion  in  the  world's  si  ocks  <>1 
copper,  as  may  be  noted  in  the  present  prohibitive 
price  and  in  the  difficulty  in  obtaining  current 
supplies.  It  is  essential,  then,  that  we  utilise 
whatever  copper  we  do  possess  or  can  obtain  to 
the  best  possible  advantage  whatever  it  s;  quality. 

At  the  present  momenta  considerable  amount  of 
arsenical  copper  is  obtainable  in  the  form  of  scrap- 
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shell  driving  bands,  burnings,  swarf,  etc.  The 
arsenic  content  of  these  driving  bands  is  between 
0-25  and  0-45%,  this  being  the  range  permitted 
in  specifications.  To  use  this  copper  for  the 
manufacture  of  brass  would  give  an  arsenic  content 
not  generally  met  with,  so  thai  an  early  suggestion 
was  in  attempt  the  removal  of  arsenic  bj  melting 
tin'  copper  in  conjunction  with  suitable  fluxing. 
This,  of  course,  necessitated  the  erection  oi  a  new 
plant  and  an  immediate  expenditure  such  as  could 
not  be  entertained.  The  flist  valuable  outlet 
found  was  its  use  in  the  manufacture  of  tin 
bronzes  where  i  be  arsenic  Lnl  roduced  bj  I  be  copper 
was  found  to  be  beneficial  in  the  production  of 
.sound  casts  and  in  the  obtaining  of  a  slightly 
increased  elastic  limit. 

The  next  outlet  tried  was  in  the  making  of  (  lass 
••  ('  "  extruded    bar,  2  ,V  in.  diameter.     An  s"  lb. 

cast    was      made    of      the    intended    composition — ■ 

Ou.  5S(iO"„.  ■/.,,.  l(i-2.-i  "0,  PL.  L-75%.  The  copper 
used  in  itsmannfad  ore  was  two-thirds  electrolytic 
and  one-third  balled  arsenical  swarf.  The  tensile  I  eats 
expected  from  such  :iii  extruded  liar,  together  with 
those  obtained,  were  as  follows  : — 


yield  point 
Tons  sq  in. 


M  '\ 11 

tons  sq.  in. 


Elongation 
in  2\ 


Expected 
i  ibtaini  'i 


to  ii 
ia  i 


22  ,, 


2S-H 
ll-n 


These    clearlj     demonstrated     the    deleterious 

influence  of  small  pen  entases  of  arsenic  on  extruded 

brass. 

It  may  In-  said  that  the  work  so  far  carried  out 
slum  s  l  hat  small  (plant  ities  of  arsenic  are  beneficial 
to  copper-tin  alloys  but  detrimental  to  hot- 
working  copper-zinc  alloys. 

From  our  present    knowledge  of  the  inicrostru  :- 


maj  contain  as  much  as  37%  zinc,  though  :«>0o 
zinc  is  the  true  limit  in  which  perfect  mixed 
crystals  exist  at  all  temperatures  in  tin-  solid 
state,  and  such  material  can  onl)    be  worked  cold. 

Brasses  coming  within  this  range  arc  well  known 
for  their  combined  strength,  ductility,  and 
malleability,  and  so  provide  us  with  a  simple,  but 

Valuable,    ran-...     of    alloys. 

a  run  t,s  2  mill 3.  Beta  ecu  30 — 37%  zinc  w  e  hava 
a  series  of  alloj  s  which  are  polymorphic  and  can  be 
worked  both  hot  and  cold  —  their  hot-worl 
properties  increasing  with  an  increasing  zinc 
content .  Above  :57"0  zinc  we  have  a  new  constituent 
appearing  at  ordinary  temperatures  which  is 
generally  termed  the  (-constituent.  It  is  stronger 
and  harder  than  the  a-consj  ituent .  but  it  is  less 
ductile,  and  the  percentage  of  (9-const  ituent,  which 
increases  directly  as  the  zinc  content,  determines  the 
physical  properties  of  the  brass,  everything  else 
being  equal. 

The  ease  with  which  such  an  alios  lends  itself 
to  hot  work  classifies  it  purely  as  a  hot-working 
alloy,  for  owing  to  the  difference  in  the  physical 
properties  of  the  two  micro-constituents  present  in 
sui  h  brasses,  one  soft  and  the  other  bard,  t  his  ,: 
not  readily  permit  the  application  of  cold  work. 

Thus  we  have  two  types  of  brass,  each  having 
its  own  sphere  of  usefulness,  possibilities  and 
necessary  treatment;  and  attention  is  limited 
in  this  paper  to  the  determination  of  the  influem  •■ 
of  arsenic  on  the  two  alloys  most  representative  of 
their  groups,  namely,  the  70/30  mixture  and  the 
58    II    mixture. 

Manufacture. 

in  all.   nine  alloys  were  made,   five  of  the  70   38 
mixture  and  four  of  the  fill    I  I    mixture,  the  ar-< 
content   varying  from  nil  to  1-0%  as  shown  in  the 
following  tables,  where   both  intended  and   actual 
compositions  obtained  are  given  : — 


Series  Xo.   1. 


Mark. 

Intended  composition. 

Actual  composition. 

Copper. 

Zinc. 

Arsenic. 

Copper. 

Zinc. 

Arsenic. 

Iron. 

A.C.  8 

A.C.  7 

A .('  .4*     

%                        % 
700                       300 
70-0                       -J'.i  112 
7011                       30-11 
700                         29-5 
69-5 

% 

Nil 
0-08 

? 
0-50 
100 

70  10 
70-45 

c.ii  ;.r 

7010 

fin  Hi 

% 
29-90 
29-36 
30-00 
29-41 
SO  87 

0-09 
018 
0-49 
097 

% 

Trace. 
010 
0-25 

A.C.  5 

A.C  8 

Trace. 

•  Copper  driving  bands. 
Series  No.  2. 


Mark. 

Intended  composition. 

Actual  composition. 

Copper. 

Zinc. 

Arsenic. 

Copper. 

Zinc. 

Arsenic. 

Iron. 

A.C.  0 

\.C    ]•  

% 

.V.I  11 

,  o 
58-5 

41  11 
41  II 

4u  r. 

40-5 

% 

Nil. 

? 
0-50 
100 

-    W 
58  91 

58  77 

0 

0 

41   U4 

ii  08 
10-64 

1  •  28 

Nil 
014 
0-48 
0-85 

Ntl. 
0-20 

A.C  2 

AC.:; 

1  Copper  driving  bonds. 


tui-e  of  the  copper-zinc  series  of  alloys  we  are  able 

to  divide  commercial  brass  into  three  groups,  each 
having  its  own  specific  value. 

Group  1  possesses  a  simple  microstructure  con- 
sisting of  allot rimorphie  crystals  of  an  isomorphous 
mixture  of  copper  and  zinc,  and  the  brasses  coming 

into  this  group  are  known  as  a-phnse  brasses.     The} 


In  order  that   complete  physical  and   rhi 
investigations  might    be  completed  and   that   tin- 
tests  obtained   should    hen-  direct    application  to 

Works'   practice,    in   the   "as  cast."   "  worki 
"heat-treated"    conditions,    the   whole   sen 
alloys  were  made  entirely  under  works'  conditions. 
Melting   was  dime   in   an   ordinary  forced   blast 
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coke    furnace,    25    lb.    bigots    being    made.     The 

Series  1  set  of  alloys  were  cast  into  slabs  105  in. 
thick  by  4  in.  broad,  and  those  of  Series  2  were 
cast  into  ingots  3  in.  square. 

No  perceptible  objections  or  peculiarities  arose 
through  the  presence  of  the  arsenic.  The  alloys 
A.C.8  and  A. CO  were  made  from  high  grade 
electrolytic  copper  and  "  Crescent  "  brand  spelter  : 
each  of  these  alloys  represented  a  standard  to  its 
series,  for  comparative  purposes  only.  The  same 
blind  of  spelter  was  used  for  all  the  alloys:  whilst 

Arsenic — As  cast. 


N. 


Composition:  %  arsenic. 
Curve  1. 

the  only  difference  between  alloy  A.C.I.  Series  1. 
and  alloy  A.C.I.  Series  2,  and  the  standard  alloys 
A.C.8  and  A. CO,  is  that  in  the  former  mentioned 
pair  of  alloys  scrap  shell  driving  bands  containing 
0'28%  arsenic,  were  used  in  the  place  of  electrolytic 
copper. 

Alloy  A.C.7,  Series  1 ,  was  made  from  50  %  scrap 
shell  driving  bands  and  50%  electrolytic  copper  by 
adding  the  requisite  copper  content  ;  while  the 
rest  of  the  alloys  were  made  from  electrolytic 
copper,  the  desired  arsenic  content  being  obtained 
by  suitable  additions  of  a  5%  arsenic -copper 
ailoy. 

Arsenic — As  Cast. 


I        ! 


•flWtll  M«,|»>bH!l 


JCU*t5C0«  MiniKHHI) 


0  OZS  O  SO 

Composition  :  °,u  arsenic. 
Curve  2. 

On  breaking  a  small  fragment  from  the  croppings 
of  each  alloy  a  strongly  marked  arborescent 
pattern  was  displayed  by  all  the  arsenical  brass  - 
rat  with  alloys  A.C.8  and  A.C.I,  which  are  free 
Tom  arsenic,  this  was  not  shown  ;  thus  indicating 
hat  the  init  ial  cast  ing  temperature  of  the  arsenical 
illoys  was  too  high.     But  this  was  not  the  case. 


as  the    casting    temperatures   were    all    carefully 
controlled. 

Mechanical  treatment. 

The  upper  half  of  each  ingot  was  used  for  the 
necessary  physical  test-  in  tin-  cast  state.  In 
Series  1  the  lower  half  was  treated  exactly  as  an 
ordinary  18  pdr.  cartridge  case  slab  before  attempt- 
ing to  cup  for  drawing  purposes,  such  treatment 
being  as  follows: — cold  roll  in  three  passes  to 
ti-55  in.  ;  anneal  at  600  C.  reduce  in  two  passes  to 
0  151  in.  ;   and  re-anneal. 

In  Seiies  2,  the  lower  half  of  each  ingot  was 
forged  hot  from  3  in.  sq.  to  1}  in.  sq.,  allowed  to 
cool,  re-heated  and  hot  rolled  to  1J  in.  thick  in 
three  successive  passes.  Forging  was  commenced 
at  650°  C.  and  finished  at  590°  C.  Rolling  was 
carried  out  at  0150°  C 

Physical  tests. 

Static  tests  were  taken  from  each  alloy  in  the 
cast  condition.  Alloys  of  Series  1  were  tested  after 
the  third  pass,  first  anneal,  second  finishing  pass. 

Arsenic — As  forged. 


i — r 


T 


Composition:  %  arsenic. 
Curve  3. 


and  final  anneal.     Alloys  of  Series    2  were  only 
tested  after  hot  rolling  to  1J  in.  thick  slabs. 

As  far  as  possible  all  test-pieces  were  cut  from  a 
similar  position  in  each  slab,  all  operations  being 
performed  under  like  conditions. 

The  Brinell  hardness  test  was  made  with  a  10 
mm.  diameter  ball  under  a  load  of  1000  kilo- 
grammes for  30  seconds. 

Dynamic  stress  tests,  for  this  purpose  an  all  err 
nating  impact  testing  machine  was  used,  the  i 
piece  being  4  in.  x  £  in.  x  £  in.  with  a  -fain,  radios 
groove  milled  in  the  centre  of  one  face  at  right 
angles  to  the  principle  axis.  A  steel  tup  having 
a  total  weight  of  10  lb.  is  allowed  to  fall  untram- 
melled from  a  height  of  Is.]  inches  on  (lie  tesl 
piece,  the  first  blow  being  given  on  the  face  opposite 
the  groove,  and  for  every  succeeding  Wow  the 
test-piece  is  rotated  through  an  angle  of  I  80  .     The 
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blows  are  given  at  a  regular  rate  of  2">  per  minute 

.in  I  the  munliiT  of  blows  received  liy  the  test- 
piece  before  fracture  is  taken  as  the  alternating 
impact  number. 

Where  considered  necessary  an  Izod  test  was 
made.  This  figure  is  stated  in  foot-pounds 
absorbed   in  fracture. 

The  influence  of  arsenic  on  the  mechanical  properties 
of  59/41  brass. 

The  results  ot  the  testa  made  on  this  series  of 
alloys  are  tabulated  on  Test  Sheet  No. :?,  and  shown 
graphically  by  Curves  Nos.  1,  2.  3,  and  4. 

Arsenic — As  forged. 


0  02S  O-SO 

Composition  :    ",,  ursolic. 

Curve  4. 

From  these  it  may  be  seen  at  a  glance  that  in 
every  instance,  with  reference  to  the  ductility, 
there  is  a  serious  drop  in  both  the  cast  and  hot- 
worked  conditions  as  the  arsenic  content  rises. 
In  the  cast  state  the  presence  of  0-14%  arsenic 
reduces  the  elongation  some  27°,,  without  appreci- 
ably affecting  the  yield  point  or  ultimate  stress; 
whiist  the  shock-resisting  properties  are  seriously 
impaired,  the  impact  test  number,  for  instance, 
being  only  one  quarter  that  obtained  from  the 
standard  non-arsenical  sample.  As  the  arsenic 
content  increases  a  further  lowering  of  the  shock- 
resisting  properties  is  effected  ;  whilst  both  the 
yield  point  and  ultimate  stress  are  somewhat 
reduced,  this  being  marked  in  alloy  A.C.  2.  which 
contains    0-5%    arsenic. 

In  the  1  %  arsenic  alloy  we  have  a  material  that 
is  hopelessly  brittle  and  in  which  the  shock- 
resisting  properties  are  practically  reduced  to  zero, 
though  t  lie  ductility,  as  measured  by  the  elongation 
percentage  from  the  tensile  test,  does  not  reveal 
this  so  clearly.  In  fact,  it  is  here  shown  that  the 
value  of  the  elongation  percentage,  adopted  as  a 
measure  of  the  ductility  and  a  safeguard  against 
brittleness,  is  of  very  little  practical  value  unless 
accompanied  by  some  suitable  form  of  dynamic 
stress  test. 

The  effect  of  hot-work.  The  effect  ol  hot  -working 
the  non-arsenical  brass,  included  in  this  series,  is 
shown  to  have  been  distinctly  beneficial  to  the 
physical  properties  in  genera)  ;  and,  as  anticipated, 
both  the  ductility  and  impact  number  are  raised, 
while  the  tenacity  is  unaffected.  Hut  with  the 
arsenical  series  there  j^.  the  reverse  effect.     Here, 

the  yield  point  and  ultimate  stress   are   increased. 

but  only  so  slightly  thai  t  hey  in  no  way  compensate 
[or  I  he  low  dud  Hit  y  produced. 

The  elongation  percentage  of  alloy  A. ('.2  does 
not  seem  to  support  this  [ast  remark  ;  yet  the 
dc.ided  fall  in  the  impact  number  mokes  it  an 
outstanding  example  of  the  conclusion  .just 
previously  stated  <>f  the  ambiguity  of  the  elonga- 
tion percentage  as  a  reliable  measure  of  duet  Hit  y. 

Fractures.       \     most    noticeable    feature  of   the 


presence  of  arsenic  in  t  be  cast  series  is  the  complete 
removal  of  the  fine  yellow-coloured  granular 
fracture  that  always  accompanies  Munt/.  metal 
free  from  arsenic,  it  being  replaced  by  a  coarsely 
laminated  crystalline  fracture  of  a  dull  mossy 
brown  appearance — the  coarseness  of  the  crystals 
and  depth  of  colour  increasing  with  a  rising  arsenic 
content  until  at  1",,  arsenic  it  takes  an  almost 
bluish   hue. 

The  fractures  of  the  forged  specimens  bear  a 
close  relationship  to  the  "  cast  "  with  regard  to 
colour,  but  all  traces  of  the  coarse  laminated 
crystals  are  removed,  the  fracture  taking  in  every 
instance  the  form  of  an  exceedingly  shallow  cup 
and   cone  (See   Notes,  Test    Sheet    No.  3). 

The  elongation,  not  being  confined  to  the  vicinity 
of  fracture,  gives  a  reduction  of  area  percentage  the 
same  at  any  position  along  the  length  of  the 
parallel  of  the  test  piece,  and  this  peculiarity  seems 
common  to  all  arsenical  brasses. 

In  both  the  cast  and  forged  specimens  the 
presence  of  incipient  signs  of  fracture  throughout 
the  2  in.  parallel  of  the  test  piece  is  apparent  in  this 
sei  ies,  the  cracks  becoming  more  pronounced  as  t  he 
arsenic   content   increases. 

M  icrunir  net  ore. 

The  microscope  affords  us  a  ready  means  with 
which  to  study  the  embrittling  effect  of  the  arsenic 
in  the  cast  or  hot-worked    specimens. 

In  1910  Bengoughand  Hill  published  an  interest! 
ing  research  on  the  influence  of  arsenic  in  copper 
and  the  probable  constitution  of  the  copper-arsenic 
thermal  equilibrium  diagram,  in  which  they  showed 
the  format  ion  of  t  wo  compounds,  namely,  Cu,Asand 
and  Cu6As„  in  confirmation  of  Friedrich's  report 
of  1905.  They  also  showed  that  the  solubility  of 
these  two  intermetallic  compounds  in  the  main 
copper-rich  a-phase  metal  was  dependant  upon 
the  rate  at   which  the  alloy  was  cooled,  etc. 

This  latter  feature,  whilst  not  so  important  in 
this  series  of  alloys,  plays  a  great  part  in  the  70/30 
series  and  will  be  referred  to  later. 

Photomicrographs  No.  1  and  2.  which  represent 
the  standard  alloy  in  the  "  as  cast  "and  "  worked 
conditions,  do  not  call  for  special  comment,  their 
structural  formation  being  that  expected  and  .in- 
here reproduced  for  the  purposes  of  comparison. 

The  presence  of  (f  1 4  °0  arsenic  is  revealed 
microscopically  in  the  formation  of  numerous 
minute  granules  of  arsenide  distributed  mainly 
amongst  the  /B-constituent  and  not  easilv 
shown  photographically. 

As  the  arsenic  content  increases  the  presence  of 
these  granules  becomes  more  pronounced  anil  can 
readily  be  shown  at  lower  magnifications  (see 
photomicrographs  Nos.  3  and  4).  Here,  with  such 
lowering  of  the  magnification,  the  photographic 
rendering  does  not  do  justice  to  the  distinctness 
with  which  these  granules  appear  under  tin- 
microscope. 

Photomicrographs  Nos.  .">  and  (i  show  the  micro- 
structures  of  alloys  A.C.3  and  3.K,  which  are  very 
similar  to  the  lower  arsenic  alloys  structurally 
except  for  the  presence  of  larger  quantities  of  free 
arsenide. 

That  the  embrittling  effect  of  arsenic  may  be 
more  clearly  understood,  an  analogy  may  be  drawn 
from  the  influence  of  tin  on  such  brass. 

Ordinary  Muntz  metal  is  capable  of  retaining  in 
solution  approximately  1"2%  tin.  and  when  this 
amount  is  exceeded,  a  third  constituent,  which  maj 
be  termed  "  t  ",  makes  its  appearance.  With  the 
advent  of  this  constituent,  which  is  bard  ani 
brittle  and  has.  in  general,  the  same  physical 
properties  as  the  arsenide  formed  in  the  arsenical 
series,  we  consequently  have  a  similar  reduction 
in  the  ductility  of  the  brass  ;  with  :.'\,tin  the  effect 
of  this  "  7  "  constituent  is  such  that  the  brass  if 
commercially  useless,   giving    the   following  test* 
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Yield  point. 

Maximum 
stress. 

Elongation 

Reduction 
Of  area  %. 

Alternating 
impact   no. 

Tuns  8q.  in. 
16-5 

Tons  Bq .  in. 
21-25 

1-6 

3-2 

1 

These  results  are  somewhat  similar  to  those  ob- 
tained in  the  test  with  alloy  A.C.3  which  contains 
1  %  arsenic. 

From  this  comparison  the  deleterious  influence 
of  small  percentages  of  arsenic  on  hot-working 
brass  is  clearly  understood,  but  it  must  be  borne  in 
mind  that  though  the  action  of  tin  and  small 
quantities  of  arsenic  is  very  similar  on  the 
physical  properties,  through  the  introduction  of  a 
third  micro-constituent,  the  formation  of  this 
third  micro-constituent  originates  very  differently. 

In  the  arsenical  series  the  arsenic  exists  as  free 
arsenide  ;  this  arsenide  incites  a  slight  nucleus 
action  on  the  two  phase  "  /S  "  constituent  but  does 
not  tend  to  dissociate  it  in  any  way  ;  this  is 
clearly  demonstrated   by  photomicrograph  No.   7 

Test  Sh 


which  was  taken  from  alloy  A.C.3  in  the  cast  condi- 
tion, the  groups  of  arsenide  granules  beiug  shown 
gathered  in  a  chain-like  formation  mainly  in  the 
"  fi  "  constituent ;  this  latter-mentioned  constituent 
in  is  no  way  resolved  by  the  arsenide  and  even 
at  the  high  magnification  at  which  the  photograph 
was  taken  only  a  slight  internal  lamellar  structure 
can  be  revealed.  Tin,  however,  exercises  a  different 
effect  in  promoting  a  dissociation  of  the  two-phase 
"  /S  "   constituent. 

Conclusions. 

( 1 )  The  inherent  brittleness  of  arsenical  a,3  brass 
is  due  to  the  formation  of  a  third  micro-constituent 
which  exists  in  a  chain-like  fashion  mainly 
in  the  ,8-constituent. 

(2)  That  hot  work  is  detrimental  to  their 
physical  properties  is  due  to  the  arsenide,  which 
forms  or  tends  to  form  at  the  crystal  junctions, 
being  enveloped  in  the  /3-constituent  ;  this 
separates  each  crystal  grain  from  its  neighbours  by 
a  weak,  brittle  compound  ;  hence  the  typical 
intercrystalline  fracture  of  forged  arsenical  Muntv. 
metal. 

eet  No.  3. 


Weight  of  materials  put  in  pot. 

Intended  composition. 

Actual  composition. 

Series  No. 

Copper. 

Zinc. 

Copper 
arsenic. 

Copper. 

Zinc. 

Arsenic. 

Copper. 

Zinc. 

Arsenic. 

Iron. 

Lead. 

lb.   oz. 

lb.  oz. 

lb. 

0/ 

0/ 

% 

0/ 

% 

0/ 

/o 

A.C.  0 

14     12 

10     4 

— 

59-0 

41-1) 

Nil. 

58-96 

41  -04 

Nil. 

Trace. 

Nil. 

A.C.  1 

14     12 

10     4 

— 

59-0 

41-0 

58-58 

41-118 

014 

0-2 

Trace. 

A.C.  2 

11     14 

10     2! 

3 

59-0 

40-5 

0-5 

58-91 

40-54 

0-48 

0-07 

Trace. 

A.C.  3 

8     12 

10       ! 

0 

59-0 

40-0 

1-0 

58-77 

40-28 

0-95 

Trace. 

Trace. 

Physical  It-sls. 

Yield  pt.  1  M|™u 

Elonga- 

Reduction 

Brinell 

Scleroscope 

Series 

tion  % 

of  area 

Fracture. 

Alternating 

Fracture. 

hardness 

hardness 

No. 

on  2". 

0/ 

/o 

impact  No. 

lii>. 

no. 

A.C.O 

8-8 

24-9 

45-0 

40-7          Fine,    stony,    semi- 

79 

Fine  granular  silky 

90 

14 

cup  and  cone. 

edges. 

A.C.I 

90 

25-fl 

33-0 

32(1 

Fine,     stonv     with 

21 

Coarse    laminated 

8.", 

15 

coarse  crystals  run- 

crystals. 

ning      along      the 

length  of  the  frac- 
ture as  in  the  pre- 
sence of  a  high  tin 
content,  and    of   a 
light           yellowish 
colour.      The  2-in. 
parallel    much    un- 
dulated but  no  trace 
of  intercrystallinity 
exhibited. 

A.0.2 

n-o 

22-6 

220 

24  5 

As  A.C.  1,  but  the 

crystals    are    more 
pronounced  and  the 
colour  of  fracture  is 
of  a  brownish  mossy 
appearance. 

11 

Intermediate 
between  A.C  1 . 
and  3. 

80 

15 

A.C.3 

7-9 

18-7 

120 

15-0 

As  allov  A.C.I    and 
A.C.  2,    but    of    a 
deeper  brown  colour 
than  A.C'.  2.    Pre- 
sence    of     fissures 
along    the    2       in. 
parallel. 

5 

As  A.G.I,   except 
that  colour  is  of 
a  deep  dead 
browny  appear- 
ance. 

80 

14 

U'.OR 

90 

26  0 

47-5 

620 

Fine,    stony,    silky 
edges. 

87 

Fine    granular, 
silky  edges. 

90 

14 

>.C.1R 

13-2 

28-0 

20-0 

18-3 

Fine,  stony,  shallow 

5 

Fine,  stony,  short. 

101 

14 

cup  and  cone. 

C.2K 

12-U 

26-0 

24-0 

20-0       |  Fine,    stony,    of    a 
bmwny          colour, 
shallow     cup     and 
!     cone. 

5 

Intermediate 
between    A.C] 
and  3. 

101 

Hi 

C.3R 

12-5 

21-11 

6-0 

5-0      '     Fine,   stony,    mossy 

o 

Fine,  crystalline, 

nil 

17 

12-7 

210 

0-0 

100 

brown  colour,   very- 

O 

short. 

shallow     cup     and 

Deep  brown  colour 

cone. 
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Si  ries  1. 

In  directing  our  attention  to  this  series  of 
alloys,  it  is  necessary  to  bear  in  mind  thai  a-l>rasses 
owe  their  high  comraercial  value  to  the  great 
ease  with  \s  1 1 i .  1 1  thej  can  be  cold  worked,  and  to 
the  ready  recovery  of  their  ductility  after  a  simple 
heat-treatment. 
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A»  cart.         After 
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Final 
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Physical  conditio)!. 

Curve  5. 

\n  idea  of  the  plastic  flow  of  alloy  A.C.8 — 
which  is  the  standard  non-arsenical  alloy — ran 
bi  gained  from  the  fact  thai  a  chill  cast  slal> 
6  ft.  x  1  ft.  may  be  cold  rolled  from  1-05  in. 
I  hick  to  a  si  rip  0-48  in.  thick,  in  six  passes,  without 
exhibiting  any  traces  of  overwork;  this  treatment 
raises  the  Brinell  hardness  from  57  to  171.  Thus 
in  an  o-brass,  not  only  have  we  a  metal  which 
readily  lends  itself  to  plastic  deformation,  but 
one  possessing  a  good  range  of  physical  properties 

ly    controlled    by    suitable    mechanical    work 

and     heat-treatment.      An    idea    of    the    range    of 

physical  properties  obtainable  from  the  effect  of 
cold-work  and  heat-treatment  can  be  gained 
from  the  physical  tests  obtained  during  the 
working-down  of  an  18  pdr.  cartridge  case  blank. 
these  tests  being  as  shown  in  test-sheet  Xo.  4, 
alter  each  subsequent  operation.  The  figures  are 
displayed  graphically  in  Curve  No.  5. 

This  treatment  having  long  been  standardised, 
and  the  nature  of  the  accompanying  physico- 
chemical  changes  having  received  considerable 
attention  from  various  investigators,  it  was 
regarded  as  an  ideal  treatment  to  adopt  for  the 
present  investigation,  as  one  yielding  complete 
information  in  the  cast,  worked,  and  heat-treated 
conditions,  and  so  demonstrating  in  a  practical 
manner  t  he  influence  of  varying  amounts  of  arsenic 
in  all  possible  physical  conditions;  while  it  also 
shows  actually  to  what  extent  arsenic  may  be 
present  in  cartridge  ease  brass  without  detriment. 


Complete  details  of  these  tests  are  tabulated 
alongside  the  tests  obtained  from  the  standard 
non-arsenical  alloy  in  Test  Sheet  No.  4.  and 
Shown  in  a  lucid  manner  by  Curves  (i.  7,  8,  and  II. 

B e     discussing     these     results,     it     must      he 

pointed  OUl  I  hat  t  he  tensile  test  from  each  alloy  in 

the  "  as  cast  "  condition  was  made  in  accordant)! 
with  t  he  specification  of  the  Engineering  Standard! 
Committee.  0  304  in.  x  2  in.  length  parallel,  all 
subsequent  tests  being  0-309  in.  x  1  in.,  this  latter 
size  test-piece  being  procurable  from  all  si  rip! 
after  in.  b  subsequent  operation. 

The  effects  wrought  by  arsenic  on  the  cad 
samples  are  somewhat  striking,  alloy  \.c.T 
containing  009%  arsenic  displaying  an  all-round 
superiority  over  the  standard  non-arsenical  alloy. 
A  further  increase  in  the  arsenic  content  now 
produces  a  reversal  effect,  012%  arsenic  reducing 
the  elongation  from  58%  to  50%,  while  the 
shock-resisting  properties  are  reduced  58%. 

The  presence  of  01 8%  arsenic  is  sufficient  to 
reduce  the  ductility  to  a  figure  of  very  low  order, 
and  at  the  same  time  is  responsible  for  a  slight 
drop  in  the  tenacity  . 

As  0-09  %. 


As  lust  After  Enter.  Final  Final 

2nd  pan.       anneal.         pass.  anneal. 

Physical  condition. 

C I   l \  l     6 . 

Accompanying  further  increases  in  the  arsenii 
content,    hotb    the    tenacity    and    ductilitj 
till  in  the  presence  of  0-5%  arsenic,  the  general 
physical  properties  render  the  alloy  of  little  value 
in    the    "  cast  "    condition  ;      whilst     1  % 
results  in  the  chill  east  slab  being  hope] 
and    brittle    and    the    shock-resisting    properties 
reduced  almost  to  zero. 

In  spite  of  such  embrit  tlement  of  the  arsenii 
in  the  chill  cast  slabs,  all  the  alloys  were  cold- 
rolled  with  equal  ease,  alloy  A. (\7  displaying  ii" 
superiority  over  alloy  A. CO. 
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These  unexpected  results  introduced  the  question 
to  what  extent  did  arsenic  affect  the  cold  flow 
of  the  metal  ?  It  was  decided  to  determine  this, 
and  details  of  the  results  obtained  will  be  dealt 
with  in  a  later  part  of  the  paper. 

The  influence  of  arsenic  as  displayed  on  these 
alloys  alter  such  combined  cold  work  and  heat- 
treatment  is  most  striking,  not  only  resulting  in 
an  all-round  improvement  of  the  physical  proper- 
ties, but  raising  them  so  that  a  decided  superior  it  v 
is  revealed  of  alloys  A.C.4  and  5  over  alloy  A.C.8  : 
this  is  most  interesting  when  we  consider  the 
physical  properties  obtained  in  the  "  as  cast 
condition,  particularly  in  regard  to  alloy  A.C.5, 
which  contains  0-5%  arsenic. 

As  0-18  %. 
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As  cast. 


Inter 
anneal. 


Final 
imneal. 


Final 

pass. 

Physical  condition. 
Curve  7. 

The  physical  tests  after  the  final  treatment  of 
alloy  A.C.6,  which  contains  1  %  arsenic,  are  more 
or  less  as  expected.  Its  elongation  is  slightly 
improved  from  the  cast  state ;  whilst  the  percentage 
reduction  of  area  is  somewhat  reduced. 

In  all,  the  ductility  and  shock-resisting  properties 
ire  little  affected,  while  the  tenacity  is  improved 
-ix  tons  per  square  inch,  but  even  this  does  not 
:ittain  the  value  recorded  by  any  of  the  other 
alloys,  after  the  same  physical  treatment. 

Structural  changes  due  to  the   presence   of  arsenic. 

Having  detailed  the  changes  that  accompany  the 
presence  of  small  quantities  of  arsenic  oil  the 
physical  properties,  it  becomes  necessary  to 
;xplain  these  results  or  priori  ;  and  the  microscope 
■las  again  been  used  as  affording  a  ready  means 
vhereby   the   structural    changes   due   to   arsenic 

an    be   followed    in    all    the    respective    physical 

onditions. 


The  technique  of  the  preparation  of  the  micro- 
sections  does  not  call  for  special  mention,  but  the 
following  method  of  etching  is  necessary  :  after 
preparing  the  specimen  in  the  ordinary  way.Ithe 
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Physical  condition. 
Curve  8. 

surface  is  completely  freed  from  any  trace  of  dirt 
or  grease  and  immersed  in  a  solution  consisting 
of  potassium  bichromate  40  grins.,  sulphuric 
acid  (sp.gr.  1-84)  1  c.c,  water  100  c.c,  until  a  slight 
attack  is  observed  to  the  naked  eye. 
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The  specimen  is  rinsed  in  water  and  immersed 
in  a  dilute  solution  of  acid  ferric  chloride  until 
a  faintly  coloured  film  is  seen  to  cover  the  speci- 
men. It  is  then  at  once  withdrawn  and  washed 
in  water,  a  little  absolute  alcohol  being  used  to 
assist  in  drying  rapidly. 

The  formation  of  a  peculiar  browny  coloured 
deposit  in  all  the  arsenical  series  (the  intensity 
of  which  increases  with  an  increasing  arsenic 
content),  makes  it  almost  impossible  to  etch,  by 
the  use  of  a  single  reagent,  with  any  measure  of 
success  ;  the  specimen  is  either  spoilt  or  rendered 
extremely  dull  and  difficult  to  decipher.  But  by 
the  double  attack  aforementioned  the  trouble  is 
completely  overcome.  Alloy  A.C.8  was  etched 
in  this  manner  for  the  purposes  of  comparison 
only. 

.  A  magnification  of  l>3  diameters  has  been  found 
convenient  for  revealing  the  general  microstrue- 
ture  together  with  some  detail  and  was  used  for 
all  the  original  photomicrographs  unless  otherwise 
stated.  The  illustrations  show  n  here,  however,  are 
on  a  somewhat  smaller  scale,  viz.,  x  34. 

Photomicrograph  No.  8,  which  illustrates  the 
mic restructure  of  alloy  A. 0.8  (arsenic  nil)  in 
the  chill  cast  condition,  does  not  demand  special 
mention.  It  is  a  typical  examine  of  the  shadowy, 
indefinite  ghost-like  structure  of  all  "  a  "  brasses 
that  display  "  coring  "  when  chill  cast  from  high 
temperatures  ;  the  cores  taking  their  formation 
from  a  copper-rich  centre  to  zinc-rich  envelope 
at  the  outer  edge  in  each  primary  crystal. 

The  presence  of  small  amounts  of  arsenic, 
however,  exercises  quite  a  marked  effect  on  this 
indefinite  cored-like  structure.  Their  arborescent 
formation  becomes  more  conspicuous  while  the 
"  coring  "  of  the  copper-zinc  solid  solution  is  not 
so  clearly  revealed,  but  a  new  type  of  coring  or 
heterogeneity  makes  its  appearance. 

Alloy  A.C.4  "  as  cast  "  shows  clearly  both  types 
of  coring  : — 

(1)  The  coring  due  to  the  heterogeneity  of  the 
copper-zinc   solid   solution,    and 

(2)  The  coring  due  to  the  formation  of  free 
arsenide  granules,  the  depth  of  diffusion  of  the 
arsenide  into  the  surrounding  material  being 
clearly  marked. 

As  the  arsenic  content  increases  this  duplex 
structure  becomes  more  marked  by  the  formation 
of  more  free  arsenide  (see  photomicrographs  Nos. 
10  and  13). 

The  la6t-mentioned  photograph  displays  an 
almost  perfect  cellular  structure,  consisting  of 
dark-coloured  cells  surrounded  by  thick  light- 
coloured  cell  walls,  and  all  the  photographs  show 
not  only  the  value  of  the  mode  of  attack  used  for 
revealing  the  microstructure,  but  the  value  of  the 
reagent  in  clearly  revealing  the  most  minute 
traces  of  arsenic  in  brass,  with  its  consequent 
structural  effects. 

By  carefully  examining  photomicrographs  Nos. 
10  and  13,  with  the  aid  of  a  hand  glass,  the 
formation  of  small  specks  of  free  arsenide  can  be 
traced  in  alloy  A.C.4,  which  gradually  become 
clearly  and  definitely  marked  in  alloy  A.C.5  ; 
while  in  alloy  A.C.0  they  are  shown  to  be  con- 
tinuous and  completely  surrounding  the  crystal 
grain. 

The  continuity  of  the  films  of  free  arsenide  is 
best  displayed  in  photomicrograph  No.  14,  taken 
at  a  higher  magnification. 

From  these  we  see  that  free  arsenide  develops 
exactly  as  in  the  59  ,'41  series,  and  that  these  films 
become  continuous  at  1  0  %  As,  forming  practically 
complete  envelopes  to  the  crystal  grains,  whence 
the  gradual  embrittling  effect  accompanying  a 
rising  arsenic  content  in  a-brass. 

That  this  is  not  so  severe  in  this  series  of  alloys 
as  in  the  ap  series  is  self-explanatory  when  it  is 
borne  in  mind  that  the  arsenide  in  the  a/3- 
brass  exists  mainly  in  the  (3-material,  which  is  a 


hard,  tenacious  micro-constituent  possessing  little 
ductility,  while  in  the  series  under  consideration 
it  can  only  exist  in  the  a -material,  which  is  a  soft, 
ductile  micro-constituent. 

Hard-rolled  structures. 

As  the  metal  is  deformed  by  the  cold  rolling 
of  alloys  A.C.  8,  7.  4,  5,  and  •  ;,  each  of  the  crystal 
grains  elongates,  the  orientation  from  one  point  to 
another  of  the  same  grain  remaining  identical, 
so  that  after  the  second  pass  through  the  rolls  the 
arsenide  granules  become  broken  up  into  more  or 
less  continuous  fine  threads  surrounded  by  at- 
tenuated arsenide  cores,  until  eventually  the 
structure  appears  to  be  made  up  of  alternating 
layers  of  the  dark-coloured  arsenide-free  zone 
with  the  light  etching  arsenide  cores.  Photo- 
micrographs 11  and  15  illustrate  this  and  re- 
present the  alloys  A.C.5  and  (>  respectively. 

The  physical  tests  from  all  these  alloys  at  this 
stage  is  as  anticipated  from  the  microstructure. 
Their  high  tenacity  and  low  ductility  is  due  to  the 
cold  work  applied  which  removes  the  crystalline 
structure  and  replaces  it  with  an  amorphous  one 
in  which  are  shown  numerous  slip-bands  (see 
photomicrographs  11  and  15). 

The  presence  of  these  slip-bands  is  always 
indicative  of  plastic  deformation  ;  they  owe  their 
formation  to  the  cold  work  causing  plastic  strain 
in  each  crystal  grain  due  to  the  slipping  of  one 
layer  of  crystals  on  its  adjacent  partners. 

The  surface  steps  so  formed  by  this  slipping 
are  shown  on  etching  in  the  form  of  black  lines 
in  a  striated  and  cross-like  fashion  through  several 
systems  of  planes,  and  at  all  these  internal  surfaces 
of  movement  the  material  becomes  decrystallised. 
These  amorphous  layers  are  harder  than  the 
crystalline  substance  from  which  they  are  formed, 
the  intensity  of  their  formation  determining  the 
hardness  figure  and  tenacity.  Hence  the  simi- 
larity in  the  physical  tests  obtained  from  both  the 
non-arsenical  alloy  and  the  arsenical  alloys  after 
the  second  pass  through  the  rolls. 

Annealed  structure. 

Photomicrograph  No.  9  illustrates  the  micro- 
structure  of  alloy  A.C.8  after  the  first  anneal,  the 
worked  cored  structure  being  replaced  by  a 
homogeneous  structure  consisting  of  polygonal 
twin  crystals,  this  structure  being  typical  of  all 
worked  o-brasses  after  annealing. 

In  the  arsenical  series,  however,  the  first  anneal 
does  not  effect  such  complete  removal  of  the  cored 
structure,  in  consequence  of  which  we  have 
formed  a  complex  microstructure  consisting  of 
a  ghost-like  pattern  of  the  original  cast  and 
worked  "  core-banded  "  structure  overlain  by  the 
polygonal  twin  structure  obtained  in  alloy  A.C.8. 
This"  double  structure  is  more  marked  as  the 
arsenic  content  increases. 

In  this  condition  the  alloy  A.C.4  exhibits  very 
slight  traces  of  free  arsenide,  while  alloys  A.C.5 
and  A. CO  exhibit  free  arsenide,  but  in  much  less 
quantities  than  those  shown  in  the  original  cist 
samples,  and  it  is  the  presence  of  this  remaining 
free  arsenide  that  is  responsible  for  the  reproduction 
of  the  original  cored  cast  structure  in  situ.  So 
we  see  that  while  cold  work,  followed  by  annealing, 
rectifies  the  heterogeneity  of  the  copper-ainc  cores 
it  does  not  effect  complete  interdifrusion  of  the 
arsenide  cores. 

With  the  aid  of  further  work,  followed  by  a 
second  annealing,  however,  homogeneity  is  ob- 
tained, for  it  is  possible  to  detect  only  a  few  very 
minute  specks  of  free  arsenide  even  in  alloy  A. 0.0, 
which  contains   1  %  arsenic. 

Hence  the  microstructure  now  consists  of  homo- 
geneous polygonal  twin  crystals,  illustrated  by 
photomicrograph    No.    9     (see    photomicrographs 
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Nos.  12  and  lt>.  which  show  the  miciostruetures 
of  alloys  ,\. ('..")  ami  ti  respectively). 

It  is,  therefore.  In -cans.-  of  the  complete  ninen  al 
of  this  free  arsenide  and  tlie  homogciicit  y  obtained 
that  such  a  marked  improvement  is  exhibited  in 

both    the    tenacity    anil    ductility,    which    goes    to 

prove  that  arsenic  in  solution  confers  increased 
ductility  on  brass.  Hut  the  quantity  permissible 
is  very  limited,  as  may  be  determined  by  the  tests 
obtained   from  alloys  A.C.5  and    i.O.fi  alter  the 

second  anneal,  the  latter  alloy  being  hopelessly 
intercry.stalline.      This     inteirrystallinit  y     is     due 

to   the   ternary    intermetaUic    compound    acting, 

when  present  in  sufficient  quantities— as  do  all 
intermetaUic  compounds— by  conferring  on  the 
alloy  iu  which  present  their  own  inherent  poor 
physical  properties. 

The  cold-icorking  properties  of  arsenical  abrass. 

To  ascertain  to  what  extent  arsenic  affects  the 
cold-working  properties  of  o-brass,  sections  (3  in. 
by  1  in.  by  105  in.)  were  cut  from  alloys  A.C.8, 
7,  4,  5,  and  (f,  and  each  cold  rolled  in  successive 
passes  of  -fa  in.  reduction  per  pass  until  incipient 
cracking  commenced  through  overwork. 

Complete  data  obtained  are  tabulated  in  Test 
Sheet  No.  5. 

These  results  show  that: — 

(1)  Arsenic  in  quantities  not  exceeding  0-20% 
is  beneficial  to  the  cold-working  properties)  for 
alloys  A.C.7  and  4.  containing  0(1!)",,  and  n  1S"„ 
arsenic  respectively,  permit  a  greater  reduction  by 
cold  rolling  than  is  possible  with  the  standard 
non-arsenical  brass  A.C.8,  withoid  displaying  any 
traces  of  over  work. 

(2)  Between  0-20%  and  0-50%  arsenic  no 
material  effect  is  noticed,  for  alloy  A.C.5,  con- 
taining 0*40%  arsenic,  withstands  the  same 
reduction  as  alloy  A.C.8. 

{'.i)  In  the  presence  of  an  arsenic  content 
exceeding  0-50%  the  cold  rolling  properties  are 
somewhat  deteriorated,  alloy  A.C.ti  breaking  down 
at  a  thickness  of  0-20  in. 

This  reversal  effect  which  occurs  with  an 
increasing  arsenic  content  is  similar  to  that  shown 
to  have  occurred  in  the  tensile  tests  (see  Test 
Sheet  Xo.  i)  although  the  changes  are  not  so 
drastic.  It  is  possible  to  cold  roll  alloy  A.C.6 
almost  to  the  same  extent  as  alloy  A.C.8,  while 
the  superiority  of  alloys  A.C.7  and  A.C.4  over 
alloy  A.C.8  is  very  small. 

That  it  should  be  possible  to  cold  roll  alloy 
A.C.6*  to  such  an  extent  is  not  altogether  un- 
expected in  spite  of  its  inherent  brittleness,  when 
we  bear  in  mind  the  almost  liquid-like  flow  of 
o-brass  J  also  that  metals  which  are  completely 
shattered  by  rapidly-applied  stress  may  readily  be 
made  to  extend  slowly  under  a  comparatively  low 
stress. 

Thus,  when  the  arsenide  is  present  in  sufficient 
quantities  to  separate  the  crystal  grains  by  more 
or  less  continuous  envelopes,  its  action  is  to 
promote  or  tend  to  promote  rupture  at  the  crystal 
junctions  when  tin-  cleavage  slip  in  the  crystal 
grains  has  been  sufficient  to  render  the  amorphous 
material  formed  less  mobile  than  the  material  at 
t  he  crystal  junctions. 

Hence  the  type  of  defect  subsequently  deter- 
mining an  overworked  arsenical  brass  of  t  his  nature 
presents  itself  in  the  form  of  fissures  at  the  crystal 

jun.t  ions. 

When  the  free-  arsenide  does  not  predominate, 
but  exists  as  in  brasses  containing  under  0"5% 
arsenic,  the  limit  of  overwork  is  determined  verj 
differently. 

After  eae  b  pass  slipping  will  occur  w  bich  counter- 
balances the  new  stress  by  an  increased  area  across 
which  the  interna]  forces  can  act.  Thus  the 
material  stiffens  until  its  limit  of  accommodation 
of  these  stresses  is  reached,  when  the  severe  com- 


pound internal  stresses — tensional  in  the  cores  and 
compressive  in  the  superficial  layers — give  rise  to 
longitudinal  rupture.  The  fracture  takes  a  cup 
and  cone  formation. 

The  Hrinell  and  Ne  bioscope  hardness  numbers 
obtained  after  each  reduction  through  the  rolls  hear 
out  t  he  comments  previously  made  on  t  he  hardness 
being  a  direct  measure  of  the  extent  that  crystalline 
metal  is  replaced  by  amorphous  metal. 

The  annealing  of  arsenical  brass. 

The  numerous  operations  through  which  o- 
brasses  pass  during  the  working  up  into  a  desired 
form,  whether  as  rod.  strip,  tube,  or  cartridge 
case,  etc.,  necessitate  numerous  annealings  between 
successive  operations,  or  a  combination  of  succes- 
sive operations,  depending  upon  the  intensity  of 
the  cold  work  applied  per  operation,  the  annealing 
being  such  that  a  maximum  ductility  is  obtained 
at  the  lowest  temperature  in  the  shortest  possible 
time,  so  reducing  to  a  minimum  any  possibility 
of  dezincification  or  scaling  which  so  readly  occurs 
owing  to  tln>  large  surface  generally  exposed  of 
objects  made  from  o-brass. 

Recrystallisation  accompanied  by  a  complete 
restoration  of  the  ductility  of  non-arsenical  70/?0 
brass  is  obtained  at  a  temperature  of  650°  C,  when 
the  period  of  heating  does  not  exceed  10  minutes. 
In  general  works'  practice  a  slightly  lower  tem- 
perature than  this  is  used,  the  period  of  annealing 
being  longer,  and  such  that  the  same  results  are 
obtained. 

In  the  presence  of  arsenic  the  temperature  was 
found  to  lie  somewhat  raised,  so  the  following 
experiment  was  conducted  : — Sections  were  taken 
from  the  original  strips  of  each  alloy  after  cold 
rolling  to  a  thickness  of  0-55  in.,  when  the  Brinell 
hardness  number  in  every  case  was  in  the  proximity 
of  155.  Two  specimens  from  each  allov  were 
annealed  at  ('00°,  650°,  700°.  750°.  and  800°  C.  for 
ten  minutes.  One  sample  was  cooled  in  air.  the 
other  quenched  rapidly  in  water.  Brinell  hardness 
tests  were  then  made  on  each  specimen,  with  the 
results  given  on  page  4.'!!'. 

That  (lie  annealing  temperature  is  raised  is 
undoubtedly  shown  by  these  results,  while  the 
temperature  at  which  complete  annealing  occurs 
is  that  at  which  the  arsenide  just  passes  into 
complete  solution  in  the  brass  ;  this  goes  to 
prove  that  it  is  the  presence  of  free  arsenide 
which  retards  the  rate  of  crystal  growth. 

From  experiments  at  present  in  hand  on  the 
crystal  growth  of  arsenical  brasses  which  are 
micro-chemically  homogeneous,  no  differences  ran 
lie  discerned  from  that  of  "  non-arsenical  "  brass 
in  the  same  physical  condition,  and  as  far  as  these 
experiments  have  been  conducted,  they  sub- 
stantiate the  forementioned   conclusions. 

General  conclusions. 

1.  Arsenic  embrittles  all  copper-zinc  alloys, 
commercially  known  as  "  brass."  when  it  is 
present  as  free  arsenide,  which  arsenide  is  a  weak, 
brittle  constituent,  and  if  present  in  sufficient 
quantities,  completely  envelopes  each  crystal 
grain,  resulting  in  a  crystalline  mass,  the  grains 
of  which  are  stronger  than  the  junctions,  so  acting 
as  do  antimony,  bismuth,  and  other  metals  which 
form  definite  intermetaUic  compounds  the  presenc  e 
of  which  produces  "  intercrystallinity. 

2.  These  films  of  arsenide  do  not  affect  the 
cold-working  properties  of  o-brasses  to  any 
appreciable  extent  owinj;  to  I  he  ready  accommoda- 
tion of  this  .lass  of  brasses  to  plastic  deformation 
without   rupture. 

:'.  Small  quantities  of  arsenic — under  0-10% 
— are  beneficial  to  o-brasses.  no  matter  what 
their     physical     condition,     due   to     the    arsenic 
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Total 

Brinell 

Scleroscope 

Comments  on  condition 

Mark. 

Physical  condition?. 

Thickness. 

- 

reduction. 

hardness  no. 

hardness  no. 

of  plate. 

A.C.8 

As  cast. 

1-05 

Nil. 

I 

55 

12 

As,  nil 

8th  pass. 

0-100 

0-945 

193 

42 

Incipient  crackirg. 

A.C.7 

As  cast. 

105 

Nil. 

52 

12 

. 

As  0-09 ?o 

5th  pass. 

0-370 

Nil. 

171 

38 

.Split  at  one   end. 

8th  pass. 

0-078 

Nil. 

200 

54 

AC  4 

As  cast. 

1-05 

Nil. 

51 

10 



As  0-18% 

1st  levelling  pass. 

0-85 

0-20 

101 

18 

Condition  good. 

1st  pass. 

0-68 

0-37 

138 

27 

2nd  pass. 

0-55 

0-50 

154 

29 

3rd  pass. 

0-50 

0-55 

154 

30 

4th  pass. 

0-44 

0-61 

159 

32 

».            ,. 

5th  pass. 

0-36 

0-69 

165 

34 

6th  pass. 

0-28 

0-77 

178 

36 

,, 

7th  pass. 

019 

0-86 

185 

38 

8th  pass. 

0-12 

0-93 

185 

38 

9th  pass. 

0-08 

0-97 

200 

50 

Split. 

A.0.5 

As  cast. 

105 

Nil. 

58 

10 

— 

AsO-49% 

1st  levelling  pass. 

0-85 

0-20 

101 

20 

Condition  good. 

1st  pass. 

0-68 

0-37 

138 

28 

i*                   »» 

2nd  pass. 

0-55 

0-50 

154 

30 

1.                            M 

3rd  pass. 

0-40 

0-65 

165 

30 

>>                   »> 

4th  pass. 

0-36 

0-69 

171 

36 

■1                    »» 

5th  pass. 

0-27 

0-78 

178 

37 

ji                   »» 

6th  pass. 

019 

0-86 

185 

40 

,, 

7th  pass. 

012 

0-93 

193 

43 

Incipient  cracking. 

A.C.6 

As  cast. 

105 

Nil. 

52 

10 

— 

As  0-972% 

1st  levelling  pass. 

0-85 

0-20 

101 

20 

Condition  good. 

1st  pass. 

0-68 

0-37 

148 

28 

>»            i» 

2nd  pass. 

0-55 

0-50 

159 

30 

»»            j» 

3rd  pass. 

0-50 

0-55 

165 

33 

() 

4th  pass. 

0-44 

0-61 

171 

36 

,.             tt 

5th  pass. 

0-37 

0-68 

171 

36 

6th  pass. 

0-28 

0-77 

185 

42 

7th  pass. 

0-20 

0-85 

200 

46 

8th  pass. 

014 

0-91 

200 

48 

Incipient  cracking  at  edgos. 

Mode  of  cooling. 

Annealing  temperatures. 

Mark. 

600°  C.                  650°  C.                  700°  C. 

750°  C.                  800°  C. 

Brinell  hardness  numbers. 

A.C.8 
(As  nil) 

Air. 

Water. 

62 
62 

52 
52 

48 
48 



— 

A.C7.                                           Air. 
(As  0-08%)                             Water. 

62 
62 

62 
62 

52 
52 

— 

— 

AC. 4                                           Air. 
(As  0-18%)                             Water. 

80 
80 

72-4 
74 

59 
59 

52 
52 

52 

A.C.5 

(As  0-49%) 

Air. 
Water. 

85 
85 

72-4 
72-4 

59 
59 

52 
52 

52 
52 

A.C.6                                           Air. 
(As  0-97%)                             Water. 

30 

74-3 
74-3 

59 
59 

52 
52 

52 
52 

entering  mainly  into  solid  solution,  the  amount 
remaining  as  free  arsenide  being  negligible  when 
considered  as  a  mechanical  enclosure. 

4.  A  complete  recovery  of  the  ductility  of  all 
essentially  cold-working  arsenical  brasses,  con- 
taining under  0-5 %  arsenic,  is  effected  by  cold- 
working  and  subsequent  annealing,  this  treatment 
bringing  about  a  complete  solution  of  arsenide  which 
is  beneficial  to  the  quality  of  the  brass  when  present 
in  quantities  not  exceeding  0  -20  % ;  exceeding  0  -20  % 
and  up  to  0-50 °0.\s.  the  bras;  possesses  the  same 
physical  properties  as  non-arsenical  brass. 

Exceeding  0-50%  arsenic,  the  brass  becomes 
intercrystalline  no  matter  the  physical  condition 
of  the  arsenide,  going  to  prove  that  the  physical 
properties  of  arsenical  a-brasses  containing  under 
0-50  °0  arsenic  are  governed  by  the  physical  con- 
dition of  the  brass  ;  when  exceeding  that  amount 
the  percentage  of  arsenic  governs  the  physical 
properties  no  matter  what  be  the  physical  condi- 
tion of  the  alloy. 


5.  The  temperature  at  which  a-phase  brasses 
containing  free  arsenide  will  anneal  is  30° — 50°  C. 
higher  than  that  of  pure  non-arsenical  brass, 
data  not  yet  being  to  hand  concerning  the  influence 
of  arsenic  on  re-crystalh«ation  when  present  in 
perfect  solid  solution  in  the  copper-zinc  as  a 
perfectly  homogeneous  alloy. 

6.  Arsenic  when  present  even  in  the  most 
minute  quantities  is  detrimental  to  the  physical 
properties  of  hot-worked  brass,  although  it  in  no 
way  affects  the  hot-working  properties. 

7.  Arsenic  does  not  assist  in  any  structural 
inversion  of  the  '•  |3  "-constituent,  when  cooled 
under  normal  conditions. 

In  closing  I  wish  to  express  my  thanks  to  the 
Directors  of  Messrs.  Sir  W.  G.  Armstrong,  'Whit- 
worth  &  Co.,  Ltd.,  for  their  permission  to  puhhsh 
these  data,  and  also  to  recognise  th<-  valuable 
assistance  rendered  by  Messrs.  •'•  W.  Craggs,  If.  -V 
Richardson,  and  R.  L.  Granville-Johnston. 
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Industrial  Notes. 


RESEARCH  AND  THE  COTTON  INDUSTRY. 

At  the  end  of  July  of  last  year,  at  the  instance 
of  the  Advisory  Council  of  the  Committee  of  the 
Priv>  i  !ouncil  foriScient  [fie  and  In. lust  rial  Research, 
a  meet iir^  of  representatives  of  some  of  the  larger 
firms  engaged  in  the  various  branches  of  1 1 u- 
cotton  trade  and  others  interested  in  textile 
research  was  called  by  the  Lord  Mayor  of  Man 
Chester  to  consider  the  possibility  of  establishing 
a  scheme  for  the  scientific  investigation  of  the 
various  problems  presented  by  the  cotton-using 
industries,  and  it  was  agreed  that  there  is  great 
need  for  research  bearing  on  the  cultivation  and 
manufacture  of  cotton,  and  in  the  dyeing,  printing, 
bleaching,  and  other  finishing   processes.     It   was 

also    though!     that     efforts     should     be     made    to 

increase  and  to  improve  the  system  of  textile 
education.  At.  an  adjourned  meeting  it  was 
decided  that  some  practical  steps  should  be  taken 
to  organise  a  complete  scheme  for  these  two 
purposes.  A  Provisional  ( 'ommittee  was  appoint  ed 
and  tins,  in  due  course,  was  constituted  a  ( 'om- 
mittee of  the  Advisory  Council  of  the  recently 
formed  Government  Department  of  Scientific  and 
Industrial   Research. 

This  Committee  is  largely  representative  of  the 

various  interests  concerned.  Its  function  is  to 
formulate  a  preliminary  scheme  of  a  comprehensive 
character  and  to  report  to  the  Advisory  Council 
and  then  to  lay  before  the  trade,  for  its  consider- 
ation, definite  proposals  for  the  establishment  of 
a  Research  Association,  eligible  for  recognition  by 
the  Government  Department  and  consequently 
for  monetary  grants  from  the  National  Exchequer. 

The  Provisional  ''ommittee  consists  at  present 
of  the  following  members: — Mr.  J.  \Y.  McConnol 
(Fine  Cotton  Spinners'  Association,  Ltd.),  Chair- 
man :  Mr.  EL  R.  Armitage  (Bradford  Dyers' 
Association.  Ltd.)  ;  Dr.  \V.  Lawrence  Halls  (late 
of  the  Khedivial  Agricultural  Society  of  Egypt 
and  the  Egyptian  Ministry  of  Agriculture)  ; 
Messrs.  T.  1).  Barlow  (.Messrs.  Barlow  &  Jones. 
Ltd.),   P.   YV.   Barwick   (Manchester  Chamber  of 

Commerce  Testing  House),  Stanley  Bourne  (cotton 

doubler,  representing  the  Nottingham  Chamber  of 
Commerce),    Lindsav   Cropper    (Messrs.   J.    &   P. 

Coats.  Ltd.).  Il.-nrv  l'.  tires,'  (Messrs.  It.  Greg  & 

Co.),  J.  C.  M.  Garnett  (Manchester  School  of 
Technology  and  the  University  of  Manchester), 
A.   E.   Ilauley  (dyer,  representing   the  Leicester 

Chamber  of  Commerce),  Forrest  Hewit  (Calico 
Printers'  Association,  Ltd.),  E.  L.  Hoyle  (Messrs. 
Joshua  Hoyle  &  Sons.  Ltd.),  Alfred  J.  King 
(Bleachers'  Association.  Ltd.).  Kenneth  Lee 
(.Messrs.  Tootal  Broadhurst  Lee  Co..  Ltd.).  J.  II. 
Lester  (late  of  the  Manchester  Chamber  of  Com- 
merce Testing  House).  James  I'restwich  i  Fe  dera- 
tion of  Master  Cotton  Spinners'  Association),   Fred. 

J.  Smith  (British  Cotton  and  Wool  Dyers'  Asso- 
ciation, Ltd.).  and  Charles  II.  Turner  (Cotton 
Spinners'  and  Manufacturers'  Association).  Mr. 
A.  Abbott.  ELM.  Inspector  of  Technical  Schools, 

has  been  appoiided  by  tin-  Advisory  Conn  il.  with 
the  concurrence  of  the  Hoard  of   I'aiucation,  to  act 

as  Secretary  pro  lent. 

The  Provisional  Committee  are  holding  fort- 
nightly meet  ings. 

They  have  to  consider  the  place  for  research  in 
each  branch  of  the  cotton  industry,  whether  in 
tin-  cultivation  of  cotton,  in  spinning,  doubling, 
manufacturing,  knitting,  lace-making,  bleaching, 
dyeing,  printing,  (hushing,  or  in  the  technology  of 
cellulose.  They  have  also  to  ascertain  what 
facilities    now     exist    for    the     education    of    bov 


entering  any  of  these  branches,  and  what  oppor- 
tunities are   likely    to   be  offered    by   the   trade   for 

the  employment  of  highly-trained  men.  They 
will  also  have  to  formulate  a  scheme  both  for  an 
Institute  to  undertake  research  work  in  collabora- 
tion so  fa>'  as  practicable  with  existing  bodies,  and 

for  an  Association  of  linns  and  individuals  willing 
to   make,   donations  and   subscribe   regularly  for  a 

period  of  years  to  promote  research  and  improve 
technical  training. 

The    terms    and     limitations    Under    which    the 

Association   can   obtain   its  share  of   the  million 

pounds  granted  by  the  Treasury  to  promote 
scient  ific  and  indusl  rial  resell  di  will  lie  ascertained 

by  the  Provisional  Committee. 

\nv  suggestions'  re  lating  to  the.  researches  to  he 

undertaken  or  to  any  ol  her  matters  coining  w  il  bill 

the   scope   oi    the   proposed    Association   will   be 

welcomed    by  the  Committee,   and   should    be  sent 

to  the  Secretary,  Provisional  Committee  on 
Cotton  Research,  108,  Deansgate,  Manchester. 


SOCIETY  OF  DYERS  AND   CoLolRlSTS. 
At  the  annual  meeting  of  the  Society  of  Dyera 

and  Colourists,  at  Manchester,  on  March  30th. 
Dr.  Alfred  Bee  was  re-elected  President,  and  dealt 
in  his  presidential  address  with  the  subject  of 
patent  law  reform. 

1  >r.  Rc'-e  said  the  number  of  well-trained  chemista 
in  t  his  count  r\  was  only  one-fort ietli  of  the  number 
in  Germany  and  one-fiftieth  of  the  number  in 
Switzerland  in  proportion  to  the  population.  It 
was  high  time  that  the  old  prejudice  against  the 
study    of    chemistry    should    be    overcome.       Much 

could  be  done  by  improving  the  remuneration  of 

the  well-trained  chemist,  though  that  was  enor- 
mously better  than  it  was  a  few  years  ago.  The 
conception     of     the     training      necessary      for     a 

"chemist"  and  a  "pharmacist"  required  to  he 
legally  defined.  Without  in  any  way  decrying 
the  latter,  a  well-trained  chemist  required  a  far 
longer  and  moie  thorough  training  and  education, 

and  some  means  should  be  found  whereby  the 
difference  between  them  should  be  definitely 
established,  as  it  was  in  other  countries.  With 
regard  to  the  work  of  German  chemists.  Dr.  Ree 
was  assured  by  well-informed  authorities  that 
many  of  the  most  brilliant  discoveries  connected 
with   the  coal-tar  colour   industry   wen-   not    made 

even  in  Germany  so  much  by  Teutons  as  by 
people  cef  French.  \lsatian.  or  Swiss  origin,  or  of 
Bob  si  i  and  even  !Lnglo-Saxon  origin.  Some  of  the 
most  clever  and  expert  German  industrial  chemista 
had  spent   years   in    England   and  benefited   by  a 

close  study   of    English    ways  and    methods   before' 

attempting  to  accomplish  their  great  work  in 
their  own  country.  It  was  also  to  he-  pointed 
out    that    some  of   the   greatest    discoveries  wen 

made  and  rendered  valuable  to  industry  111 
relatively  untrained  men.  Some  of  the  lirst 
works  in  the  world  to  produce  aniline  colours 
Were  situated  near  London. 

Our  patent  laws.  Dr.  Ree  said,  had  been  a 
serious    deterrent     to    the-    development     of    the 

chemical  industry.  He  had  no  hesitation  in 
Saying  that  their  influence  for  evil  had  been  far 
greater  than  could  be  realised  except  on  a  rather 
exhaustive  examination  of  the'  whole  question. 
He  eve'ii  went  so  far  as  to  assert  that  had  WO  bad 
no  patent  laws  at  all  with  regard  to  chemical 
processes  and  products  our  progress  in  the  British 
colour  and  allied  industries  would  have  been  quite 
satisfactory  in  the  last  10  years.  To  the  had 
effect    on    industry   of   the   patent    laws   generally 
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there  was  the  further  one  with  regard  to  the 
compulsory  working  of  patents  in  this  country, 
especially  foreign  ones.  Proposals  for  the  com- 
pulsory working  of  patents  in  this  country,  granted 
to  persons  who  might  afterwards  work  or  manu- 
facture the  articles  outside  the  United  Kingdom, 
had  emanated  from  the  Manchester  Chamber 
of  Commerce,  and  had  been  fought  for  by  the  late 
Mr.  Ivan  Levinstein  with  a  great  degree  of  skill 
and  perseverance.  Had  the  warnings  of  the 
Chamber  been  heeded  years  ago  our  position 
to-day  and  since  the  outbreak  of  the  war  would 
have  been  very  different.  Not  only  would  the 
aniline  colour  industry  have  been  established 
on  a  firm  and  adequate  scale,  but  the  same  state- 
ment would  have  applied  to  a  number  of  other 
chemical  industries  with  which  high  explosives 
were  so  intimately  associated.  It  was,  indeed, 
deplorable  to  what  a  serious  extent  the  interests 
of  the  British  chenucal  industry  had  been  mis- 
handled from  a  legislative  point  of  view  before 
the  war.  When  the  war  was  over  we  must  not 
re-establish  wealthy  German  firms  in  the  privileges 
they  had  possessed  and  render  their  position 
more  secure  and  lasting  than  before.  He  hoped 
we  had  learned  our  lesson,  and  would  not  fall 
into  that  kind  of  trap.  The  newlv-formed  Associa- 
tion of  British  Chemical  Manufacturers,  acting  as  a 
united  body,  would,  he  trusted,  be  able  to  prevent 
in  the  future  a  perpetuation  of  such  an  evil. 

The  President,  at  the  close  of  his  address, 
presented  to  Professor  Arthur  G.  Green,  F.R.8., 
the  Perkin  Gold  Medal  of  the  Society  in  recog- 
nition of  his  valuable  researches  in  dyestuff 
chemistry,  and  particularly  for  his  discovery 
of  prirnuline  in  1887.  This  was  the  fourth  award 
of  the  medal,  which  was  instituted  by  the  Society 
in  commemoration  of  the  late  Sir  William  Perkin, 
and  is  awarded  triennially  for  investigations  and 
inventions  of  high  scientific  or  industripd  import- 
ance. Professor  Green  is  the  first  Englishman  to 
receive  the  honour. 


THE  CANADIAN  COBALT  INDUSTRY. 

A  report  of  the  special  Committee  on  Metal 
Industries  to  the  Canadian  Mining  Institute  contains 
the  following  particulars  of  the  cobalt  industry  : — 

Almost  the  entire  cobalt  supply  of  the  world  is 
drawn  from  the  mines  of  Ontario.  'lids  metal  was 
formerly  largely  a  German  product,  and  for  two  or 
three  hundred  years  that  country  controlled  the 
supply,  but  prior  to  the  discovery  of  the  Canadian 
product  the  ores  of  New  Caledonia  had  become  the 
main  source  of  supply.  These  mines,  however, 
were  forced  to  close  when  brought  into  competition 
with  the  cheaper  supply  from  Ontario.  The  ore 
and  concentrates  produced  in  the  Temiskaming 
district  of  Ontario  contain  from  4  to  10 %  cobalt, 
2  to  8%  nickel,  15  to  40%  arsenic,  and  from  500 
to  5000  oz.  of  silver  per  ton. 

During  the  early  days  of  mining  in  the  Cobalt 
district  much  ore  was  exported  to  the  United 
States  and  treated  for  its  silver  contents,  the 
cobalt  being  slagged  and  lost.  Now,  only  a 
small  amount  of  the  rich  cobalt  ores  is  exported 
to  that  country,  but  a  considerable  tonnage  of 
lo« -grade  concentrates,  low  in  silver,  nickel,  and 
cobalt,  still  goes  to  the  American  smelters  and  is 
treated  for  its  silver  contents  only.  Two  or  three 
of  the  mining  companies  at  Cobalt  have  erected 
plants  for  desilverizing  their  high-grade  ores  and 
concentrates,  leaving  the  cobalt,  nickel,  and 
arsenic  in  residues  for  shipment  to  cobalt  smelters. 


Germany  received  some  of  this  product  before 
the  war.  A  small  quantity  is  now  sold  in  England, 
while  the  larger  portion  is  handled  by  southern 
Ontario  smelters.  During  the  past  years  the 
smelting  industry  of  Ontario  has  been  steadilv 
developing  and  handling  a  larger  percentage  of  the 
ores  and  concentrates  from  the  Temiskaming 
district.  Cobalt  is  largely  sold  as  cobalt  oxide,  but 
also  in  the  metallic  form  and  to  a  limited  extent 
in  salts.  The  output  is  largely  controlled  by  the 
demand  for  cobalt,  as  production  could  readily  be 
increased  if  circumstances  warranted  it.  A  few 
years  ago  practically  the  oidy  market  for  cobalt 
was  in  the  ceramic  industry,  where  it  was  employed 
for  whitening  the  body  of  china  and  in  the  produc- 
tion of  blue  colour.  It  is  employed  in  the 
enamelling  trade,  the  manufacture  of  blue-coloured 
signs,  the  colouring  of  glass,  and  to  a  small  extent 
in  the  manufacture  of  pigments  such  as  cobalt  blue. 
These  industries  could  consume  only  three  or  four 
hundred  tons  of  cobalt  per  year.  In  the  last  few 
years,  however,  new  uses  have  been  found  for  the 
metal,  and  there  has  been  an  increase  in  the  con- 
sumption of  cobalt  salts  for  such  purposes  as  the 
manufacture  of  cobalt  driers  for  paints. 

The  use  of  cobalt  in  the  metallic  form  is  increas- 
ing. It  lias  been  found  that  it  has  several  advan- 
tages over  nickel  for  electroplating,  a  smaller 
quantity  having  a  greater  resistance  to  abrasion, 
and  with  use  of  a  proper  bath  it  can  be  deposited 
much  more  rapidly.  In  the  manufacture  of  high- 
speed steels,  cobalt  has  been  used  as  an  alloy  to 
considerable  advantage,  as  for  instance  in  the 
manufacture  of  the  so-called  Becker  steel,  which 
became  of  some  little  commercial  importance  in 
Germany  just  before  the  war.  Other  brands  of 
cobalt  steel  are  also  on  the  market.  A  new 
cutting  metal  called  "  stellite,"  composed  of  cobalt, 
chromium,  and  tungsten,  without  iron,  has  proved 
to  be  superior  to  high-speed  steel  for  many  opera- 
tions. It  is  claimed  that  this  metal  is  to  high-speed 
steel  what  high-speed  steel  is  to  ordinary  carbon 
steel  ;  that  is,  it  will  allow  of  increasing  the  rate  of 
cutting  on  the  lathe  from  20  %  to  50  %  and  mini- 
mizes the  time  consumed  in  sharpening  tools.  The 
development  of  the  cobalt  industry  in  Ontario  has 
been  greatly  assisted  through  the  action  of  the 
Ontario  Government  in  granting,  some  years  ago, 
a  bounty  of  6c.  per  lb.  for  all  cobalt  and  nickel 
refined  in  that  province.  The  Dominion  Govern- 
ment, also  through  the  Department  of  Mines, 
assisted  in  the  attempts  to  develop  new  uses  for 
this  metal  by  a  vote  for  research  work  conducted 
in  the  metallurgical  laboratories  of  Queen's  Uni- 
versity. It  was  here  that  cobalt  plating  was 
developed  (see  this  J.,  1015,  019). 


MINERAL,  PRODUCTION   OF  CANADA  FOR 
1916. 

The  preliminary  report  on  the  mineral  production 
of  Canada,  during  1916,  prepared  by  John 
McLeish,  chief  of  the  division  of  Mineral  Resources 
and  Statistics,  has  been  issued  by  the  Canadian 
Department  of  Mines.  The  table  on  page  111! 
summarises  the  statistics  given. 

The  war  had  a  most  pronounced  effect  in  stimu- 
lating the  production  of  nickel,  copper,  and  zinc, 
iron  and  steel,  molybdenum,  etc.,  used  so  exten- 
sively for  war  purposes,  and  also  in  increasing  the 
production  of  other  products,  such  as  chromite  and 
magnesite.  The  general  industrial  activity  in 
metallurgical  operations  and  in  the  manufacture 
generally  of  munitions  of  all  kinds,  including  tho 
freight  movements  required,  increased  the  demand 
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for  fuel,  which  was  met  in   Western  Canada  at 
least  by  large  increases  in  coal  production. 

Considerable  progress  was  made  doling  the  year 
in  establishing  ami  increasing  smelting  and  refining 
capacities,  of  which  the  installation  of  electrolytic 
zinc  and  copper  refineries  at  Trail  and  the  beginning 
of  construction  of  a  nickel  refinery  at  I'ort  Col- 
borne,  Ont..  are  conspicuous  examples.  In 
addition,  mention  is  made  of  the  production  of 
metallic  magnesium  at  Shaw  inigan  Palls,  of  ferro- 
molvhdenum  at  Orillia  and  Belleville,  of  metallic 
arsenic  at  Thorold.  and  of  stellite,  the  cobalt  alloy 
for  high-speed  tool-metal,  at  Deloro,  and  of  the 
increased  capacity  foi  t  lie  production  of  steel. 

The  mining  output  was  restricted  and  the 
efficiency  Of  operation  considerably  reduced  by  the 
withdrawal  for  war  service  of  such  a  large  propor- 
tion of  the  more  experienced  labour  and  engineering 


Product. 


Metallic  :— 

Antimonv  ore  (exports),  tons* 

Cobalt,  metallic  anil  contained  in  oxide,  etc.,  I!>. 

Copper,  lb 

Gold,  01 

Iron,  pig  from  Canadian  ore,  tons 

Iron,  ore  sold  for  export,  tons   

Lead,  lb 

Molvlnlenite.  MoS.,  contents,  lb 

Nickel,  lb 

Platinum,  oz 

Silver,  oz 

Zinc,  lb 

Non-metallic  : — 

Actinolite,  tons    

Arsenic,  white,  tons  

Asbestos,  tons   

Asbestic,  tons 

Chromlte,  crude  oreyt  tons 

Coal,  tons  

Corundum,  tons 

Felspar,  tons 

Fluorspar,  tons    

Graphite,  tons   

Grindstones,  tons    

Gypsum,  tons 

Maun,  site,  tons   

Manganese,  tons 

Mica,  tons 

Mineral  piements — 

Barytes,  tons  

Oxides,  tons 

Mineral  water 

Natural  Ras.  Million  en.  ft 

Peat,  tons 

Petroleum,  barrels 

Phosphate,  tons 

Pyrites,  tons 

Quartz,  tons 

Salt,  tons    

Talc,  tons  

Trlpolite.  tons   


Quantity. 


794 

841,859 

119,770,814 

926.963 

1  I ... f.'.i  1 

140,608 

41,  r,93.680 

169,000 

Si, 958,564 

15 

25.669,172 

23.515,030 

250 

2186 

136,016 

18,500 

27,030 

14.461.li7S 

67 

19,166 

1284 

S97J 

I  128 

341,618 

:,:,.413 

979 

914 

1368 

"11 

25,238,668 

300 

198,128 

203 

309,411 

1 35,803 

121.033 

10,651 

620 


"   r.ms  of  2000  lb. 

t  Ore  and  concentrates  finally  marketed  estimated  as  13,834 
tons. 

supervision.  Higher  costs  offset  advantages 
derived  from  higher  prices  of  output  and  in  the 
case  of  gold  mining  were  a  distinct  burden. 

There  was  an  increased  production  of  nearly 
all  metals  with  the  exception  of  lead  and  silver. 

The  total  production  of  gold  in  placer  ami  mill 
bullion  and  in  smeltering  production  in  1910  is 
estimated  at  926,963  fine  oz.,  valued  at  $19,162,025, 
as  compared  with  918,056  fine  oz.  valued  at 
$18,977,901  in  1915.  Of  the  toLil  production 
in  1916,  -•>",,  was  derived  from  placer  and  alluvial 

mining.   .">!",,    from    bullion    and   refined   gold,  and 

2(i"„  contained  in  matte,  blister  copper,  residues 
ami   ores  exported. 

The  production  of  silver  in  1918  WOS  25,669,172 
fine  oz..  as  against  26,826,960  fine  oz.  in  1915. 
The  production  from  the  ores  of  Cobalt  and 
adjoining  silver  camps  was  21,885,057  oz., 
including   18,418,892  oz.  in  bullion  recovered   in 


smelteries  and  reduction  plants  in  Canada  and 
3,466,665  oz.  estimated  as  recovered  from  ores 
exported  to  the  United  States  smelteries. 

The  production  of  copper  has  shown  large 
increases  during  the  last  three  years.  In  1910  the 
total  copper  contents  of  smeltery  products  credited 
to  Canadian  ores  and  estimated  recoveries  from 
ores  exported  amounted  to  119,770,814  lb.; 
production  in  1915  was  100,785,150  lb.  Of  the 
total  lillii  production  92.703.003  lb.  was  contained 
in  blister  copper  and  in  matte,  and  27,007.211  lb. 
estimated  as  recovered  from  ores  exported.  In 
addition  to  the  recoveries  from  domestic  ores  there 
was  also  recovered  by  British  Columbia  smelters 
5,551,166  lb.  of  copper  from  imported  ores.  An 
electrolytic  copper  refinery,  installed  at.  Trail, 
began  active  operations  about  Nov.  1  with  a 
capacity  of  10  tons  of  refined  copper  per  day. 
Exports  of  copper  according  to  Customs  records 
were  :  Copper  fine  in  ore,  matte,  regulus,  etc., 
124.942,400  lb. ;  in  pigs,  bars,  sheets,  etc..  2,4:10.400 
lb.  There  were  also  exports  of  old  and  scrap 
copper  amounting  to  5.840,000  lb. 

The  production  of  nickel  in  1916  was.  as  usual, 
derived  from  the  ores  of  the  Sudbury  district 
supplemented  by  the  recovery  of  a  small  quantity 
of  metallic  nickel,  nickel  oxide  and  other  nickel 
salts  as  by-products  in  the  treatment  of  ores  from 
the  silver-cobalt-nickel  ores  of  the  Cobalt  district. 
The  total  production  was  82.958.504  lb.,  as  against 
68,308,057  lh.  in  1915.  The  total  production  of 
matte  in  1910  was  80,010  tons  containing  44. 859,321 
lb.  of  copper  and  82,590,802  lb.  of  nickel.  The 
tonnage  of  ore  smelted  (part  being  previously 
roasted)  was   1.521.089  tons. 

Nickel  was  recovered  as  a  by-product  in  smelt- 
eries at  Deloro,  Thorold.  and  Welland.  from  the 
silver-cobalt-nickel  ores  of  the  Cobalt  district,  the 
total  nickel  contents  of  nickel  oxide,  nickel  sul- 
phate, and  metallic  nickel  produced  being  301,701 
lb.  The  products  recovered  included  79.360  lb. 
of  metallic  nickel,  323,418  lb.  of  nickel  oxide,  and 
232,450  lb.  of  nickel  sulphate. 

The  demand  for  molybdenite  resulted  in  con- 
siderable exploration  of  known  occurrences  and  the 
development  of  several  properties  of  considerable 
promise.  The  total  MoS,  contents  of  concentrates 
produced  and  shipped  during  the  year  was  about 
159.000  lb.,  for  which  the  official  price  paid  was 
Ki5s.  per  unit  of  MoS,  at  Liverpool.  A  portion 
of  the  concentrates  was  used  in  the  manufacture 
of  molybdic  acid,  and  ferromolyhdenum  at  Orillia. 
Ont.  Ferromolyhdenum  is  also  now  being  made 
at  Belleville.  Ont. 

The  total  production  of  pig  iron  in  1916,  not 
including  the  output  of  ferro-alloys,  was.  according 
to  complete  returns  now  received.  1.109.257  short 
tons.  The  production  of  ferro-alloys  in  Canada  in 
1916,  chiefly  ferrosilicon,  but  including  also  ferro- 
phosphorus  and  ferromolyhdenum,  all  made  in 
electric  furnaces,  was  28,028  tons. 

The  asbestos  industry  was  particularly  active 
during  1916,  the  value  of  the  production  having 
been  the  highest  on  record,  though  the  quantity 
was  slightly  exceeded  in  1913.  The  total  quantity 
of  asbestos  rock  sent  to  mills  during  the  year  was 
1,822. 101  tons,  from  which  was  obtained  112,s;t2 
tons  of  fibre,  or  an  average  recovery  of  6-20  "„. 


PLASTIC  CEMENTS. 

S  ime  useful  information  is  given  by  J.  B.  Barnitt 
in  the  February  issue  of  the  General  Chemical 
Bulletin  on  plastic  cements,  i.e.,  adhesives  used 
to  secure  joints  and  connections  between  like  or 
unlike  material  and  which  are  more  or  less  perma- 
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nent.  Physically  speaking,  plastic  cements  consist 
of  a  vehicle  in  which  are  suspended  or  dissolved 
solids  of  such  nature  that  they  are  resistant  to  the 
gases  and  liquids  coming  in  contact  with  them.  In 
some  cases  the  constituents  of  the  cement  react 
with  each  other  or  with  the  surfaces  to  which  they 
are  applied,  thus  forming  a  more  strongly  adher- 
ing mass. 

The  general  methods  of  application  of  plastic 
cement  are  varied  to  suit  special  cases  as 
follows  :  (A)  Heating  the  composition  to  make  it 
plastic  until  firmly  fixed  in  place.  (B)  Heating  the 
surface  to  be  cemented,  (c)  Application  of  the 
cement  with  water  or  a  volatile  solvent,  depending 
upon  the  evaporation  of  the  solvent  for  drying  or 
setting,  (d)  Moistening  the  surfaces  to  be  cemented 
with  water,  oil,  etc.  (the  vehicle  of  the  cement 
itself),  (e)  Application  of  the  cement  in  workable 
condition,  setting  taking  place  by  chemical 
reaction,  hydration,  or  oxidation. 

Plaster  of  Paris.  Plaster  of  Paris  is  often  used 
alone  as  a  paste  for  joints  on  gas  and  wood  distilla- 
tion retorts  and  similar  places  where  rapidity  of 
sotting  is  a  requisite.  In  order  to  impart  strength. 
a  fibrous  material  such  as  asbestos  is  often  mixed 
with  it.  Shavings,  straw,  hair,  and  cloth  are 
frequently  used  as  binders,  when  a  high  temperature 
is  not  required,  while  stone,  glass,  and  various 
mineral  substances  are  used  as  fillers.  The  following 
cements  are  particularly  suitable  for  oil  vapours 
and  hydrocarbon  gases  :  (a)  Plaster  and  water.  (B) 
Wet  plaster  and  asbestos,  (c)  Wet  plaster  and 
straw,  (d)  Wet  plaster  and  plush  trimmings. 
(e)  Wet  plaster  and  hair.  (F)  Wet  plaster  and 
broken  stone. 

Hydraulic  cement.  Cement  is  used  either  alone 
or  with  sand,  asbestos  etc.,  and  is  especially 
resistant  to  nitric  acid.  When  used  with  rosin  or 
sulphur  it  is  employed  as  a  filler  rather  than  for  any 
powers  ot  setting  by  hydration. 

Clay  frequently  enters  into  the  composition  of 
plastic  cement  as  a  filler.  The  finely  divided 
condition  of  the  material  gives  body  to  a  liquid 
such  as  linseed  oil  which,  unless  stiffened,  would  be 
pervious  to  a  gas,  the  clay  being  inert,  (a)  Clay 
and  linseed  oil  is  suitable  for  steam,  (b)  Clay, 
linseed  oil.  and  fire  clay  for  chlorine  gas.  (c)  Clay 
and  molasses  for  oil  vapours. 

Lime.  Caustic  lime  and  linseed  oil  mixtures  are 
used  as  a  putty.  Chalk  or  china  clay  frequently 
replace  part  of  the  lime,  but  enough  lime  should 
remain  to  maintain  the  caustic  property  necessary 
to  the  formation  of  a  certain  amount  of  lime  soap. 
Silicate  and  casein  compositions  also  contain  lime. 

Asphalt  and  pitch  are  used  interchangeably  in 
plastic  cements,  pitch  making  the  stronger  binder. 
Tar  is  of  less  value  on  account  of  the  light  oils  and 
water  contained  in  it.  Asphalt  in  benzol  is  useful 
as  an  adhesivefor  uniting  glass  for  photographic  and 
microscopical  uses,  also  for  coating  wood,  concrete, 
brick  work,  steel,  etc.,  where  the  melted  asphalt 
would  be  too  thick  to  apply  readily.  Benzol  is  the 
cheapest  and  most  satisfactory  solvent.  For 
waterproofing,  melted  asphalt  with  a  small  amount 
of  paraffin  added,  and  in  particular  cases  boiled  oil 
is  used. 

(A)  Refined  lake  asphalt,  (b)  Asphalt.  4  parts  ; 
paraffin,  1  part,  (c)  Asphalt,  10  parts  ;  paraffin, 
2  parts  ;  boiled  oil,  1  part.  Any  of  these 
may  be  thinned  with  hot  benzol  or  toluol. 
(D)  Pitch,  8  parts  ;  rosin.  6  parts  ;  wax.  1  part  ; 
plaster,  J  to  j  part,  (e)  Pitch,  8  parts  ;  rosin, 
7  parts  ;  sulphur,  2  parts  ;  stone  powder.  1  part. 
Compositions  (D)  and  (e)  are  used  to  unite  slate 
slabs  and  stoneware  for  engineering  and  chemical 
purposes.  Various  rosin  and  pitch  mixtures  are 
also  used,  the  proportions  determined  by  the 
consistency  desired.     Sulphur  prevents  chemically 


the  formation  of  cracks,  while  stonepowder  acts  in 
like  manner  mechanically.  If  acid  vapours  or 
corrosive  gases  come  in  contact  with  the  cement, 
limestone  should  not  be  the  powder  used,  otherwise 
it  is  best.  Wax  prevents  the  composition  from 
becoming  brittle. 

Plastic  cements  for  caulking  must  be  both  tough 
and  elastic  and  have  the  added  property  of  expand- 
ing and  contracting  with  the  joint  to  which  they 
are  applied  :  (F)  Pitch,  3  parts  ;  shellac,  2  parts  ; 
pure  raw  rubber,  1  part,  (g)  Pitch,  1  part  ; 
shellac,  1  part  ;  rubber  substitute,  1  part,  (f)  and 
(g)  are  mixed  by  melting  over  a  burner. 

Rosin,  shellac,  and  tea*.  A  strong  stone  cement 
having  little  body  and  applied  in  layers,  (a) 
Rosin,  8  parts  ;    wax,  1  part ;    turpentine,  1  part. 

For  nitric  and  hydrochloric  acid  vapours.  (B) 
Rosin,  1  part  ;   sulphur,  1  part  ;    fire-clay,  2  'parts. 

Sulphur  gives  great  hardness  and  permanency  in 
rosin  cements.  Good  waterproofing  cements  are  : 
(c)  Rosin,  1  part ;  wax,  1  part  ;  powdered  stone, 
2  parts.  (d)  Shellac.  5  parts  ;  wax,  1  part  ; 
turpentine,  1  part  ;  chalk,  8  to  10  parts.  For  a 
soft  airtight  paste  for  ground  glass  surfaces  :  (E) 
Wax,  1  part  ;  vaseline,  1  part.  A  strong  cement 
without  body  for  metals  (not  copper),  porcelain, 
and  glass  is  (F)  Powdered  shellac,  1  part  ;  ammonia 
water,  10  parts.  Allow  to  stand  until  solution  is 
effected. 

Rubber.  As  a  leather  cement  :  (a)  Asphalt,  1 
part  ;  rosin,  1  part  ;  gutta-percha,  4  parts, 
carbon  bisulphide,  20  parts.  Asa  resistant  to  acid 
vapours  :  (b)  Rubber,  1  part  ;  linseed  oil,  2  parts  ; 
fireclay,  3  parts.  A  plain  rubber  cement  is  made 
by  dissolving  crude  rubber  in  carbon  bisulphide 
or  benzol. 

Linseed  oil.  Linseed  oil  is  one  of  the  most 
generally  useful  materials  for  cementing  purposes. 
For  aqueous  vapours  :  (a)  China  clay  and  linseed 
oil.  (b)  Lime  and  linseed  oil,  forming  the  well- 
known  putty,  (c)  Red  or  white  lead  and  linseed  oil. 
The  above  mixtures  become  very  strong  when  set 
and  are  best  diluted  with  powdered  glass,  clay,  or 
graphite,      (d)  Oxide  of  iron  and  linseed  oil. 

Casein,  albumin,  and  glue.  Cements  of  this  nature, 
if  properly  made,  become  very  tough  and  tenacious, 
are  resistant  to  moderate  heat  and  oil  vapours  but 
not  to  acid  fumes.  (A)  Finely  powdered  casein, 
12  parts  ;  fresh  slaked  lime,  50  parts  ;  fine  sand, 
50  parts,  and  enough  water  to  make  a  thick  mass.  A 
strong  cement  for  ground  unions  standing  a 
moderate  heat  :  (B)  Casein  in  fine  powder,  1  part  ; 
rubbed  with  silicate  of  soda,  3  parts,  (c)  White 
of  egg  made  into  a  paste  with  slaked  lime.  This 
should  be  used  immediately  after  being  made  up.  A 
composition  for  soaking  corks,  wood  packing,  etc., 
to  render  impervious  to  oil  vapours  :  (d)  Gelatin, 
2  parts  ;    glycerin,  1  part  ;    water,  6  parts. 

Silicate  and  oxychloride  cements  for  oil  vapours 
standing  highest  temperature.  (\)  Paste  of 
sodium  silicate  and  asbestos.  For  gaskets  for 
super-heated  steam  retorts,  furnaces,  etc.  :  (B) 
Sodium  silicate  and  glass,  (c)  Sodium  silicate,  50 
parts  ;  asbestos,  15  parts  ;  slaked  lime,  10  parts. 
Metal  cement  :  (n)  Sodium  silicate.  1  part  ;  oxides 
of  zinc,  lead,  or  iron,  singly  or  mixed,  1  part.  (E) 
Zinc  oxide,  2  parts  ;  zinc  chloride,  1  part  ;  water, 
to  make  a  paste,  (f)  Magnesium  oxide,  2  parts  : 
magnesium  chloride,  1  part  ;  water  to  make  a 
paste. 

Flour  and  starch,  (k)  Flaxseed  makes  a  very 
tough  cement  but  dees  not  withstand  water,  (n) 
Flour  and  molasses  to  a  stiff  past'-.  A  permanent 
cement  for  ordinary  temperatures  impervious  1  111 
attacked  by  condensing  steam  and  nitric  vapours, 
(c)  Stiff  flour  paste  and  concentrated  zinc  chloride 
solution.  As  a  core  compound  :  (D)  Dextrin  and 
fine  sand. 
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Miscellaneous.  For  insertion  of  sdass  tubes 
in  brass  or  iron:  Litharge  and  glycerin 
mixed  to  a  stiff  paste.  For  high  temperatures  : 
Alumina,  1  part;  sand,  t  parts;  slaked  lime,  1 
part;  borax,  Apart;  water.  Core  compounds: 
(A)  Dextrin,  1  part;  sand,  10  parts;  water  to 
form  a  thick  paste.  (B)  Anthracite  coal  powdered 
with  molasses  added  to  thick  paste.  [<  )  Rosin, 
partly  saponified  hy  soda  lye,  1  part  ;  flour,  2 
parts:  sand,  I  parts;  with  water  as  a  diluent. 
(D)  Powdered  glue.  1  part  ;  flour,  4  parts  ;  sand. 
ti  parts;  water.  As  a  coating  for  glassware  to 
protect  from  injury  hy  direct  flame:  \  mixture 
of  lire  clay  and  plumbago  made  into  a  paste  with 
water.  For  retorts:  Pine  flour  and  lime,  1  part  : 
potter's  earth,  \  part  ;  make  a  moist  paste  with 
White  of  egg  well  beaten  with  a  little  water.  For 
melting  pots:  (a.)  sift  brick  dust  and  mix  with 
equal  quantity  of  red  lead  ;  rub  together  with 
boiled  linseed  oil,  which  has  been  mixed  with  sand 
to  a  stiffness  of  cement.  In  covering  dishes  apply 
the  paste  first  then  apply  sand  and  heat.  (is)  Add 
freshly  slaked  lime  to  concentrated  solution  of 
borax,  apply  with  a  still  brush  and  allow  to  dry. 
Upon  heating  a  fused  glaze  is  obtained.  For  large 
pots  :  Litharge,  6  parts  ;  fresh  burnt  lime.  4  parts  ; 
white  bole,  2  parts  ;   and  mix  with  cold  linseed  oil. 


MINERAL  PRODUCTION  OF  THE   UNITED 
KINGDOM  IN   191(5. 

Tl  e  following  tables,  showing  the  output  of 
COa]  and  certain  other  minerals  in  the  United 
Kingdom  at  mines  worked  under  the  Coal  and 
Metalliferous  Mines  Acts  (the  returns  from  quarries 
under  the  Quarries  Act  are  not  yet  available) 
during  the  year  1910.  with  comparative  figures  for 
the  preceding  year,  are  extracted  from  an  advance 
proof  (subject  to  correction)  of  tables  prepared  for 
the  Mines  and  Quarries  General  Report  and 
Statistics  for  1916. 

Output  of  minerals  under  the  Coal  Mines  Act. 


— 

1915. 

1916. 

Coal 

Clay  and  ehale,  other  than  flre-clay 

Tons. 
7477 
253,179,446 

236.506 

1,839,746 

79 

9255 

6,080.218 

44H4 

2,998.652 

141,420 

Tons. 
8973 
256,348,351 

177.719 

1,712,281 

108 

9496 

5,648,602 

2477 

Sandstone  (including  "  ganister  "•). . 

2,994,386 
160,513 

Output  of  certain  minerals  under   the    Metalliferous 
Mints  Regulation  Act. 


Arsenic  

Barium  (compounds) 

Bauxite 

Chert,  Hint,  etc 

Clay  and  fhule   

Copper  ore  and  copper  precipitate 

Fluorspar  

Gold  ore 

Gypsum  

Igneous  rocks    

Iron  ere    

Iron  pyrites 

Lead  ore  

Limestone* 

Uanganese  "re    

Ochre,  amber,  etc 

Block  suit 

Sandstenet 

State    

Tin  ere,  dressed;    

Zinc  ore  


1915. 


Tons. 

Tons. 

2496 

2534 

53,324 

60,468 

11,72:; 

10,828 

3033 

3202 

86,202 

84,168 

746 

BS7 

25,577 

34,647 

5086 

1338 

204,574 

188,801 

43.010 

28,875 

i,7y;.,ss7 

1,751,437 

1280 

985 

20.698 

17,084 

283,216 

235,983 

M40 

5140 

1080 

4570) 

131,348 

129,030 

57,626 

32,174 

48,893 

46.184 

6427 

6161 

12,067 

8470 

•  The  quantity  of  ganister  obtained  was  128,938  tons  in  1915, 
and  159,769  tons  in  1916. 


•  Including  271  tons  of  calc  spar  in  1915  and  67  tons  in  1919. 
t  Including  4297  tons  of  ganister  in  1915,  and  8497  tone  in  1916. 
}In  addition,  385  tons  of   undressed   tin  ore  wm  obtained  In 
1915. 

The  above  figures  do  not  in  all  cases  represent 
the  total  production  of  the  minerals  for  the  year. 
Large  quantities  of  several  important  minerals,  such 
as  iron  ore,  limestone,  sandstone,  slate,  clay.  etc.. 
are  obtained  from  quarries  under  the  Quarries 
Act,  and  from  other  open  workings,  the  returns 
from  which  are  not  yet  available.  The  totals  for 
coal  and  for  the  ores  of  copper,  lead,  and  zinc  are, 
however,  substantially  complete. 


Correspondence. 


Berkeley,  Oal.,   U.S.A. 

21th   .March.    1917. 
VARIABILITY       OF       PLANTATION       PAHA. 

RUBBER. 
Dead  Sib, 

I  write  to  correct  a  misstatement  which  my 
friends  Messrs.  Eaton  and  Grantham  make  in 
their  communication  (this  J.,  1910,  35,  1046) 
"Variability  of  Plantation  Para  Rubber  with 
Different  Technical  Mixings."  They  state  that 
the  vulcanisation  tests  dealt  with  in  the  paper 
of  mine  to  which  they  refer  were  carried  out  by 
Schidrowitz.  This  is  not  so.  I  was  working  in 
Schidrowitz's  laboratory  at  the  time  that  the 
vulcanisation  tests  were  made  and  I  pursued  his 
methods,  but  the  experiments,  both  in  the  East 
and  in  Europe,  were  conducted  by  myself. 
Yours  faithfullv, 

(J.  Stafford  Whitby. 
To  the  Editor  of  the 
Journal  of  the  Society  of  Chemical  Industry. 
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number,  date,  name  of  patentee,  and  title  of  invention. 
Frmch.— 1  fr.  05  c.  each,  as  follows:    Patents  dated  1902  to  1907  inclusive,    Belin   et  Cle.,  56  Rue  Ferou  8    Paris  (3c)     Patent* 
from  1908  to  date,  L'Imprimerie  Natlonale.  87,  Rue  Vlellle  du  Temple,  Paris. 


I.- 


-GENERAL  ;  PLANT ;    MACHINERY. 

Patents. 

Refrigerating  apparatus  :    Absorption .     II.  E. 

Willsie.  Cranford,  N.J.  f.S.A.  Eng.  Pat.  102,080, 
Feb.  10,  1910.      (Appl   No.  2027  of  1916.) 

The    still-absorber    and    the    condenser    are    con- 


nected together  through  the  evaporator,  so  that 
the  refrigerating  lluid  passes  through  the  evapora- 
tor as  it  leaves  and  returns  to  the  condenser. 
The  refrigerating  fluid  also  passes  through  a 
chamber  which  serves  as  a  moisture-trap  and 
which  seals  off  one  set  of  pipes  during  the  ab- 
sorption   period.     The   still-absorber   is   mounted 
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on  a  pivot  and  is  flexibly  connected  with  the  rest 
of  the  apparatus  so  that  the  alteration  in  its 
weight  operates  the  supply  of  gas  to  the  heating 
arrangement.  The  warm  water  from  the  con- 
denser may  be  used  as  a  supply  for  a  warm  water 
circulating  system. — W.  H.  C. 

Liquids    and    gases;     Apparatus    for    effecting    the 

intimate,     contact     of .     Kirkham,    Hulett, 

and  Chandler.  Ltd.,  and  S.  Hersev,  London. 
Eng.  Pat.  104,261,  Apr.  28,  1916.  "(Appl.  No. 
6120  of  1916.) 

In  apparatus  of  the  tvpe  described  in  Eng.  Pat. 
18,129  of  190S  (this  J.,  1909,  873),  each  of  the 
superposed  chambers  is  provided  with  several 
spraying  devices,  one  central  and  the  others 
arranged  in  a  concentric  circle  and  mounted  on 


separate  parallel  vertical  driving  shafts  ;  or  each 
chamber  may  be  provided  with  two  sprayers 
arranged  symmetrically  in  relation  to  the  centre 
of  the  chamber,  and  rotating  in  opposite  direc- 
tions. The  floor  of  each  chamber  is  provided 
with  openings  having  upstanding  flanges  through 
which  the  driving  shafts  of  the  spraying  devices 
extend,  and  additional  openings,  q  (see Pig.  I.),  with 
upstanding  flanges,  q',  covered  by  serrated  hoods, 
r.  are  provided  for  the  upward  passage  of  gas. 
When  dense  liquids  such  as  heavy  oils  are  used, 
the  sprayer  preferably  comprises  a  collar,  s  (see 
Pig  II.),  carrying  top  and  bottom  plates,  t.  be- 
tween which  intermediate  annular  dished  plates, 
'  u,  are  fixed.  The  tubes,  «\  for  picking  up  the 
liquid  are  supported  by  the  top  plate,  and  are 
provided  with  extended  openings,  x,  for  the 
discharge  of  liquid  on  to  the  plates,  t,  u. — W.  F.  F. 

Boilers   and   the    like ;     Production   of   means   for 

preventing  fur  from  depositing  in .     O.  L.  K. 

Andersen,  Struer,  Denmark.  Eng.  Pat.  104,294, 
July  12,  1916.     (Appl.  No.  9815  of  1916.) 

A  substance  for  preventing  boiler  incrustation 
is  produced  by  heating  a  mixture  of  catechu, 
50 — 75%,  sodium  hydroxide  25 — 12-5%,  and 
raw,  ground,  or  grated  potatoes  or  potato  liquor, 
25 — 12-5%,  until  the  greater  part  of  the  catechu 
is  dissolved.  The  mixture  is  used  in  the  pro- 
portion of  0-5  to  1  part  per  1000  of  water. — W.F.F. 

Drying  apparatus  ;    Air  shafts  for  .     H.   P. 

Dinesen,  Herlev,  Denmark.  Eng.  Pat.  104,327, 
Jan.  25,  1917.  (Appl.  No.  1248  of  1917.) 
Hay,  straw,  or  like  fibrous  material  is  stored  with 
a  number  of  vertical  perforated  tubes  embedded 
in  it,  through  which  air  is  forced  into  or  withdrawn 
from  the  material.  The  perforations  are  more 
numerous  toward  the  bottom  of  the  tubes,  and 
sliding  plates  are  provided  on  the  tubes  to  guide 
the   air    current    horizontally. — W.  F.  F. 

Drying  grain  ;   Apparatus  for .     G.  Staunton, 

Muskegon.  Mich.  U.S.  Pat.  1,212.275,  Jan.  2(1, 
1917.  Date  of  appl.,  Aug.  4,  1913.  Renewed 
June  12,  1916. 

The  grain  is  placed  in  the  upper  compartment  of 
a  closed  cylindrical  chamber,  and  air  is  injected 
tangentially  into  a  lower  compartment  which  is 
provided  with  a  heating  coil  of  inverted  conical 
shape  and  is  separated  from  the  upper  chamber 
by  a  perforated  partition. — W.  H.  C. 


Drying  machine.  J.  F.  Sullenberger,  Columbus. 
Ga.  U.S.  Pat.  1,216,880,  Feb.  20,  1917.  Date 
of  appl.,  May,  6,  1916. 

A  vertical  cylindrical  casing  is  built  up  of  rings 
flanged  internally  and  externally  and  separated 
by  distance  members  bolted  to  the  external 
flanges.  A  shallow  pan  is  supported  on  each 
internal  flange,  the  pans  being  provided  with 
central  and  peripheral  openings  alternately  Each 
pan  is  heated  by  a  coiled  heating  tube  beneath 
it,  and  the  material  to  be  dried  is  moved  across  the 
surface  to  the  opening  by  a  rotating  feeding 
member  having  depending  spiral  ribs.  All  the 
feeding  members  are  mounted  on  a  common  central 
rotating  shaft.— W.  F.  F. 

Dryer     [ ;      Centrifugal    ].     C.     A.     Wendell. 

Joliet,  111.  U.S.  Pat.  1.218.024.  Mar.  6,  1917! 
Date  of  appl.,  June  9.  1916. 

A  centrifugal  dryer  comprises  two  horizontal, 
rotary,  differentially  geared  members,  one  in_ 
the  form  of  a  delivery  spout,  the  other  acting  as 
a  projecting  agent  for  the  material.  In  the  latter 
a  screen  is  mounted  at  an  angle  to  the  vertical, 
water  expelled  by  centrifugal  action  passing 
through  the  screen,  and  the  dried  material  being 
deflected  by  the  angle  of  the  screen  through  dis- 
charge ways  opened  intermittently  by  the  relative 
rotation  of  the  two  members. — J.  E.  C. 

Carbon  ;     Revivification    of    used    finely    poicdered 

decolorising    .     A.    Wijnberg,    Amsterdam. 

Eng.  Pat.  104.456.  Julv  18,  1916.  (Appl.  No. 
10,092  of  1916.)  Under  Int.  Conv.,  Feb.  25, 
1916. 

The  material  is  conveyed  in  alternately  opposite 
directions  through  heated  cylinders,  the  heavier- 
particles  being  deposited  in  a  collecting  receptacle- 
at  the  end  of  the  course.  The  finer  particles  are 
drawn  off  along  with  the  escaping  vapours  and 
passed  to  a  precipitator,  where  separation  of  the 
vapour  and  solid  particles  take-;  place.  Steam  or 
water  may  be  injected  to  increase  the  separating 
effect.— J.  E.  C. 

Gaseous    fluids;      Apparatus    for    removing    sus~ 

? ended  matter  irom  .     H.  L.  Doherty,  New 
ork.     U.S.    Pat.     1,212,193,    Jan.     16,     1917. 
Date  of  appl.,  Apr.  4,  1912. 

The  gases  are  passed  through  two  or  more  spiral 
passages  having  their  sides  practically  parallel 
and  enclosed  in  a  chamber  provided  with  inlet 
and  outlet  ports.  The  free  area  of  the  spiral 
passages  can  be  varied  to  suit  variations  in  the 
quantity  of  gas  to  be  passed,  by  raising  or  lowering 
the  level  of  a  liquid  in  the  chamber. — W.  H.  C. 


Filtering   air  ;     Apparatus  for 


S.    Cooper, 


Assignor  to  F.  Offermann,  Evansville,  Ind. 
U.S.  Pat.  1,214,760,  Feb.  6,  1917.  Date  of 
appl.,  Oct.  26,  1915. 

The  air  is  passed  through  a  conduit  across  which 
two  aprons  moistened  with  water  are  stretched  > 
The  aprons  are  wound  round  two  drums,  one  of 
which  is  perforated  and  serves  to  supply  the 
water.  The  aprons  are  shifted  simultaneously 
in  the  direction  of  their  length  by  rotating  the 
drums.— W.  H.  C. 

Furnaces  ;     Process   of  operating    [producer-]   aas- 

fired .      H.   L.   Doherty,   New  York.     U.S. 

Pat.  1.214.520,  p'eb.  6,  1917.  Date  of  appl.,. 
Mar.  31,  1909. 
The  products  of  combustion  are  withdrawn 
from  the  combustion  chamber  through  ports 
spaced  at  intervals  along  each  side,  so  that 
approximately  equal  proportions  are  withdrawn 
through  each  port.  The  hot  products  of  com- 
bustion withdrawn  from  one  side  of  the  furnno 
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are  utilised  to  preheat  the  primary  air,  which 
after  being  saturated  with  water  vapour  is  intro- 
duced into  the  gas  producer.  The  products  of 
combustion  from  the  other  side  <>f  the  furnace 
chamber  are  used  to  preheat  the  secondary  air, 

— W.  II.  ('. 

Distillation  ;  Method  of  ami  apparatus  for  fractional 

.    W.  K.  Lummus,  Lvnn.  Mass.     l.S.  Pat. 

l,216,334,Peb.20,1917.  Date  of  appl.,  Apr. 6,  1916. 

In  a  distilling  apparatus  of  the  column  type, 
the  vapours  are  passed  successively  through  a 
series  of  reflux  condensing  chambers.  \  cooling 
or  condensing  medium  is  circulated  through  the 
latter,  the  cross-sectional  area  and  the  length  of 
path  and  rate  of  flow  of  the  stream  of  cooling 
medium  being  so  regulated  that  there  is  a  relatively 
constant  difference  between  the  temperature 
of  the  medium  and  that  of  the  vapours,  the  rate 
of  flow  of  the  vapours  into  the  chambers  being 
also  regulated. — W.  P.  S. 

Condensing  and  vacuum  draught  mechanism  for 
furnaces.  F.  L.  McGahan,  Los  Angeles,  Cal. 
U.S.  Pat.  1.217,100,  Feb.  L'O.  1  <» IT.  Date  of 
appl.,  Apr.  9.  1911. 
FrmNACE  gases  enter  a  receiving  chamber  at  the 
top  of  a  vertical  casing  having  in  its  lower  part 
a  condensing  chamber  provided  with  a  rotating 
water-spreading  device.  This  device  consists  of  a 
vertical  tubular  member  open  at  the  ends  and 
carrying  helical  vanes  upon  its  exterior  surface, 
against  which  water  impinges  to  rotate  the  device, 
which  is  mounted  on  a  vertical  shaft.  The 
shaft  also  carries  a  fan  in  the  gas-receiving  chamber 
and  a  centrifugal  governor  for  regulating  the 
water  supply.  The  heavier  elements  are  thus 
separated  from  the  gas  ami  treated  with  water, 
and  the  purified  gas  passes  down  through  the 
spreader  tube  to  the  bottom  of  the  casing,  which 
is  divided  by  a  partition  into  a  "  water  chamber  " 
and  a  "  vacuum  chamber."  which  communicate 
with  each  other,  and  to  the  latter  of  which  suction 
is  applied. — W.  F.  F. 

Filtering  process.     A.  L.  (ienter,  Salt  Lake  ("it  v. 

Utah.    U.S.  Pat.  1,218,544,  Mar.  6,  1917.     Date 

of  appl..  Jan.  4,  1915. 
See  Ger.  Pat.  287.318  of  1914  ;   this  J..  1918,  243. 


Solvents  ;     Process  of  recovering 


T.    Baker, 


Assignor  to  E.  I.  du  Pont  de  Nemours  Powder 
Co.,    Wilmington.    Del.       U.S.    Pat.    1,218,616, 
Mar.  13.  1917.     Date  of  appl..  Mar.  2ti,   1915. 
See  Eng.  Pat.  10,351  of  1914  ;    this  J.,  1915,  601, 

Apparatus    for    separating    ayid    liquefyinq    gases. 
U.S.   Pat.   1.215,957.     See  under  VII. 


Ha.-  FUEL;    GAS;    MINERAL  OILS  AND 
WAXES. 

Coal  carbonisation  at  atmospheric  pressure  ;   Effect 
of  temperature   and   duration    of  reaction   on    the 

formation  of  light  oils  in .     M.  ('.  Whitaker 

and  W.  R.  dwell.     .1.  Ind.  Eng.  Chem..  1917. 
9,2*51 — 269. 

Carbonisation  of  coal  at  low  temperatures  pro- 
motes the  formation  of  the  total  light  and  heavy 
oil  and  tar  acids,  whilst  an  increase  of  temperature 
reduces  the  yields  of  light  oil  and  tar  acids,  but 
increases  the  yield  of  heavy  oil.  The  oils  obtained 
at  low  temperatures  contain  a  high  percentage  of 
paraffins  and  unsaturated  compounds  and  a  low 
percentage  of  aromal  ic  c<  >mp.  nnds.  The  maximum 
formation  of  aromatic  compounds  is  accompanied 
by  a  decrease  in  the  proportion  of  unsaturated 
compounds.  In  tin  case  of  the  coal  used  in  the 
investigation    there    was    apparently    a     definite 


relationship  between  the  temperature  and  the  rate 

of    formation    of    benzene,    toluene,    and    xylene. 

Xylene  and  toluene  appeared  to  form  between 
400'  and  900  C.  and  benzene  between  500°  and 
900°  C.  The  points  of  maximum  formation 
were: — Benzene,    80(1    ('..    toluene.    700°  ('.,    and 

xylene,  600  C.  These  results  agree  closely  with 
those  obtained  in  the  "  cracking  "  of  petroleum 
oils,  and  apparently  the  course  of  the  reactions  in 
the  formation  of  benzene,  toluene,  and  xylene  is 
the  same  in  both  cases.  It  would  therefore  seem 
probable  that  the  primary  products  of  the  decom- 
position of  coal  consist  largely  of  paraffins  of  high 
molecular  weight,  which  are  decomposed  succes- 
sively into  defines,  and  the  decomposition  products 
(naphthenes,  polycyclic  compounds,  etc.)  which 
yield  benzene  and  its  homologues.     The  so-called 

'  recirculation  "  process,  in  which  the  non-con- 
densable distillation  gases  are  circulated  repeatedly 
through  the  retort,  reduces  the  duration  of  the 
carbonisation  reactions,  and  tends  to  increase  the 
actual  yields  of  heavy  and  light  oils,  as  well  as  of 
the  benzene,  toluene,  and  xylene  fractions.  It 
also  tends  to  increase  the  percentage  yield  of 
paraffins  and  to  decrease  the  percentage  yield  of 
aromatic  and  unsaturated  compounds  in  the 
neutial  oil  distilling  below  170°  C.  Increasing  the 
duration  of  the  carbonisation  by  non-circulation 
gives  higher  percentage  yields  of  benzene,  toluene, 
and  xylene  in  the  light  oil  distilling  up  to  210°  0., 
but  in  the  zones  of  maximum  formation  of  aromat  ic 
compounds  (usually  700"  to  900°  C.)  the  actual 
yields  are  increased  by  recirculation.  Both  the 
actual  and  percentage  yields  of  tar  acids  in  the 
light  oil  show  a  tendency  to  be  increased  by 
recirculation,  which  supports  the  view  that  tar 
acids  are  primary  products  of  the  decomposition  of 
coal.  There  results  indicate  the  necessity  for 
control  of  the  temperature  in  the  carbonisation 
process.  For  obtaining  the  best  yields  of  benzene, 
toluene,  and  xylene,  the  temperature  should  not 
be  much  below  700  or  much  above  800"  0.  Good 
yields  obtained  in  the  gasworks  at  higher  tem- 
peratures are  attributed  to  the  protection  afforded 
by  the  cooler  central  core  of  coal  which  does  not 
reach  the  cracking  temperature,  and  to  the 
dilution  of  the  hotter  gases  by  the  cooler  gases 
from  the  centre  of  the  charge.  By  shortening  the 
carbonisation  process  it  should  be  possible  to 
increase  the  yield  of  paraffin  oils  at  low  temperatures 
and  that  of  aromatic  compounds  at  higher  tem- 
peratures. It  is  suggested  that  it  might  be  possible 
to  treat  the  tars  obtained  by  carbonisation  at  a 
low  temperature  by  the  cracking  processes  used 
with  petroleum  oils. — 0.  A.  M. 

Coke  dust  or  other  loic-grade  fuel  ;  l'roducer-ga», 
and  the  utilisation  of .  \V.  Chancy.  Mid- 
land Assoc.  Gas  Eng.  and  Managers.  Mar.  22, 
1917.     Gas  J.,  1917,  137,  607 — 608. 

Coke  dust,  passing  a  |-in.  rftdle.  is  gasified  under 
ammonia-recovery  conditions  in  the  Birmingham 
City  Gasworks,  and  the  producer  gas  obtained  is 
used  to  heat  coke-ovens,  the  gas  from  which  i* 
used  whollv  for  town  lighting,  etc.  The  calorific 
value  of  the  .hist  is  approximately  10,000  li.T.I. 
per  lb.  and  nitrogen  content  1  °,,.  It  is  capable 
of  yielding  45 — 50  lb.  of  ammonium  sulphate  per 
ton  and  95.000  cb.  ft.  of  gas  of  calorific  value 
11}  B.T.I',  per  cb.  ft.  In  practice  it  is  found 
preferable  to  mix  40%  of  the  .lust  with  60%  of  a 
producer  slack,  when  a  g;.^  of  calorific  value 
130  B.T.U.  per  cb.  ft.  can  be  obtained  ind  the 
rate  of  gasification  much  increased.  The  thermal 
efficiency  of  retort  heating  with  an  outside 
produce]  is  less  than  that  of  the  normal  built-in 
producer,  but  other  economic  advantages  arc 
claimed.  The  .lust  fuel  used,  which  represents 
3  to  I  "„  of  the  coal  carbonised,  is  usually  regarded 
as    valueless   and   it    liberates  for  sale  the  larger 
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coke  generally  used.  At  the  same  time  a  fair 
yield  of  ammonium  sulphate  is  obtained.  Other 
advantages  are  the  flexibility,  when  ovens  or 
retorts  are  shut  off,  the  uniform  qunlitj  of  the  gas, 
and  the  absence  of  flue  dust  or  clinkering  troubles 
in  the  retort  settings. — H.  J.  H. 

Inflammability     of     carbonaceous     dusts.     Brown. 
See  XIXb. 

Simple  apparatus  for  the  washing  of  gases.     Gray. 
See  XXIII. 

Patents. 

Drying  peat,  and  apparatus  therefor.  P.  G.  Lea, 
London.  Eng.  Pat.  103,729,  Mar.  20,  1916. 
(Appl.  No.  4117  of  1916.) 

The  difficulties  of  drying  peat  which  has  been 
compressed  are  avoided  by  alternately  com- 
pressing and  breaking  up  the  peat,  which  is  at 
the  same  time  heated.  The  disintegrated  air- 
dried  peat  is  fed  upon  an  endless  band  which 
carries  it  through  a  series  of  hot  pressing  rollers  ; 
between  the  pressing  rollers  a  heating  apparatus 
is  fixed  below  the  band  and  a  disintegrating  roller 
above  the  band. — H.  J.  H. 

Gas  producer.  The  Hampden  Oloneurry  Copper 
Mines,  Ltd.,  Melbourne.  Australia.  Eng.  Pat. 
100.634,  Feb.  24,  1916.  (Appl.  No.  2790  of 
1916.)     Under  Int.  Conv.,  June  8,  1915. 

i  A  GAS  producer  is  divided  into  an  upper  and  a  lower 
section  by  a  constriction.  Air  is  supplied  through 
tuyeres  in  the  region  of  the  constriction  and  below 

;  the  grate  of  the  lower  portion.  Gas  is  conducted 
from  the  lower  half  by  means  of  an  inverted 
U-shaped  bridge  and  side  outlet,  and  passing 
through  a  vaporiser  generates  steam  which  is 
admitted  at  the  top  and  bottom  of  the  producer. 

—J.  E.  C. 


Gas  ;     Apparatus    for    manufacture    of 


H. 


Begemann,  Portland.  Me.,  Assignor  to  W.  J. 
Gindele,  Pawtucket,  R.I.  U.S.  Pat.  1,217,554, 
Feb.  27,  1917.     Date  of  appl..  June  25,  1914. 

An  apparatus  for  the  manufacture  of  gas  consists 
of  an  externally  heated  vertical  retort  with  a 
cylindrical  upper  portion,  a  lateral  coal  inlet, 
and  a  gas  outlet,  the  latter  below  the  coal  inlet. 
A  close-fitting  plunger  in  the  cylindrical  portion 
forces  the  coal  through  the  retort. — J.  E.  C. 


Gas  jeneration  ;    Process  of 


H.   E.   Rider, 


Brooklvn,  N.Y.,  Assignor  to  L.  Levien,  New 
York.  "  U.S.  Pat.  1,218,470,  Mar.  6,  1917.  Date 
of  appl.,  Dec.  26,  1914. 

The  suction  of  an  engine  is  utilised  to  atomise  oil 
by  means  of  air  currents  through  jets  connected 
to  an  oil  supply.  The  mixture  of  air  and  oil 
vapour  is  ignited  and  the  flame  smothered  by 
passing  the  partly  consumed  gas  through  a 
restricted  passage.  The  gas  is  thoroughly  mixed 
and  caused  to  impinge  against  a  static  body  of  oil. 
The  gas,  enriched  by  evaporation  of  some  of  the 
oil,  passes  through  screens  of  fine  mesh  to  break 
up  individual  currents.  Air  may  be  admitted  to 
vary  the  richness  of  the  mixture. — J.  E.  C. 

Oil-gas  producer.  C.  O.  Nordensson.  Chicago,  111. 
U.S.  Pat.  1,218,575,  Mar.  6,  1917.  Date  of 
appl.,  Jan.  2,  1913. 

An  oil-gas  producer  is  provided  with  means  for 
supplying  a  preheated  mixture  of  air  and  vapour 
(steam)  to  the  generator,  and  means  controlled  by 
the  heat  of  the  vapour-producing  medium  for 
supplying  preheated  oil  to  the  generator  and  for 
mixing  it  with  the  mixture  of  air  and  vapour. 

—J.  E.  C. 


Gas-washers  and  like  apparatus.  <;.  K.  Davis. 
Manchester.  Eng.  Pat.  104.165.  Aug.  23,  1916. 
(Appl.  No.  11,964  of  1916.)  (See  also  Eng. 
Pat,  17,005  of  1914  ;   this  J.,  1915,  897.) 

To  prevent  leakage  in  gas  washers  and  the  like,  a 
disc  is  secured  to  the  fanner  shaft,  causing  the 
liquid  to  be  thrown  off  at  the  largest  diameter. 
The  disc  encircles  part  of  a  boss  projecting  within 
the  body  of  the  washer  and  furnished  with  a 
peripheral   groove. — J.  E.  C. 

Liquid  fuel  ;  Apparatus  in  which is  evaporated. 

D.  La  Cour  and  C.  V.  Schou,  Copenhagen.  Eng 
Pat.  104,604,  June  19,  1916.  (Appl.  No.  8640 
of  1916.) 

In  apparatus  in  which  liquid  fuel  is  to  be  vaporised, 
a  piece  of  metal  which  is  a  good  conductor  of  heat 
is  heated  externally  to  the  apparatus  by  means 
of  solid  or  liquid  products  of  combustion  of  a 
heating  cartridge,  and  conducts  heat  to  the  region 
of  vaporisation. — J.  E.  C. 

i  Hydrocarbon  vapours  ;     Apparatus  for   generating 
and   burning .     J.    I.    Learv,    Assignor    to 

E.  H.  Doud  and  G.  L.  Hogah,  Chicago,  111. 
U.S.  Pat,  1.216,578,  Feb.  20,  1917.  Date 
of  appl..  July  3,  1916. 

,  A  vaporising  device  for  hydrocarbons  contains 

:   passages  having  walls  of  aluminium  arranged  so 

,   that  the  liquid  and  vapour  passing  through  the 

j  retort  come  in  contact  with  the  aluminium.     The 

aluminium  is  reinforced  by  a  wall  of  conducting 

I   material  so  that  it  cannot  sag  when  heated.     A 

j   fuel  reservoir   is  provided   with   an   outlet   in  its 

lower    portion     which     communicates     with     the 

vaporiser.     A   vertical   tube   within  the   reservoir 

has  its  upper  end  above  the  fuel  level  and  its  lower 

end  directly  over  the  fuel  outlet  ;    an  intervening 

screen  is  placed  between  the  lower  end  of  the  tube 

and  the  outlet.     Means  are  provided  for  supplying 

a     "  hydro-oxygen     cleaning     solution  "     to     the 

vaporiser. — J.  F.  B. 


[Petroleum}  oils  ;    Treating 


C.  Ellis.  Mont- 


clair.  N.J.  U.S.  Pat,  1,216,971.  Feb.  20.  1917. 
Date  of  appl.,  June  3,  1913. 

An  oil  heavier  than  gasoline,  such  as  kerosene,  is 
heated  to  a  decomposing  temperature.  Liquid 
products  are  removed  by  condensation  from  the 
gas,  which  is  then  compressed  to  remove  a  further 
quantity  of  liquefiable  products.  A  portion  of  the 
gas  is  added  to  the  raw  material  entering  the  zone 
of    heat    decomposition. — J.  E.  C. 

Briquettes  of  coal,   coke,   peat,   ores,   and  the  like ; 
Process  and  apparatus  for  introducing  and  mixing 

the  binding  medium  in  making .      E.  Klein- 

schmidt,  Frankfort,  Germanv.  Eng.  Pat,  100,158, 
Mar.  10,  1916.  Under  Int.  Conv.,  Mar.  10.  1915. 
(Appl.  No.  3558  of  1916.) 

See  U.S.  Pat.  1.207.180  of  1916  ;  this  J..  1917.  76. 
Other  forms  of  apparatus  for  introducing  the 
binding  medium  in  a  direction  at  right  angles  to  the 
stream  of  material  to  be  briquetted  are  described. 

Lignite  and  the  like  ;    Treatment   [drying]  of . 

T.  Rigby,  Dumfries,  and  N.  Testrup,  London. 
U.S.  Pat.  1,219.155,  Mar.  13,  1917.  Date  of 
appl.,  Jan.  11,  1913. 

See  Eng.  Pat.  969  of  1912;  this  J..   1913.  353. 


Fuel    and   fire-lighter';    Composition 


E.    H 


Smirk,  St.  Annes-on-the-Sca.  U.S.  Pat.  1,219,178 
Mar.  13.  1917.     Date  of  appl.,  June  19,  1910. 

See  Eng.  Pat,  101.813  of  1916  ;  this  J.,  1916,  1210 
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Col.iag  plants  :  Processes  cuid  means  for  controlling 

combustion    in  .      W.    J.   Mellersh-.Iackson, 

London.  Prom  II.  Hoppers  Co.,  Pittsburgh, 
Pa.,  U.S.A.  Eng.  Pats.  104,368  and  104,369, 
Feb.  20,  1016.  (Appl.  Nos.  2909  and  2912  of  1916.) 

Ski-:  U.S.  Pats.  1,176,066  and  1,176,067  of  1916  s 
this  .!..  1916,  527. 

Apparatus    for    removing    suspended    matter    from 
gaseous  fluids.     U.S.  Pat.  1,212,193.    See  J. 

Process  of  operating  \ producer-]  gas-fired  furnaces. 
U.S.  Pat.   1,21  1.520.    See  I. 

Gas  analysing  plant.  Eng.  Pat.  103,107.  Se.XXlII. 

IIB  —  DESTRUCTIVE  DISTILLATION  ; 
HEATING;    LIGHTING. 

Method  of  producing  crude  wood  creosote  from  liard- 
rvood  tar.     Judd  and  Acree.     See  111. 

Commercial  heechicood  creosote.     Smith  and  Acree. 
See  III. 

Patents. 

Vacuum    apparatus    [X-ray    tubes'].     The    British 

Thomson-Houston    Co.,    Ltd.,     London.     From 

General     Electric     Co.,     Schenectady,     U.S.A. 

Eng.   Pat.    L04.230,    War.  7,   1916.     (Appl.  No. 

3391  of  1916.) 

Tin-:  high  vacuum,  in  an  X-ray  or  other  electron 

discharge   tube,   is   maintained   by   automatically 

and  electrically  disintegrating  a  metal  within  1 1n- 

container,  in  response  to  incipient  positive  ionisa- 

tion  of  t  lie  gas  evolved  from  parts  of  the  apparatus 

during  working,  thus  fixing  the  gas.-    B.  N. 

X-rag     tube.     F.     A.     Wiggin,     Lawrem  •-.     Mass. 

U.S.    Pat.    1,218.026,    Mar.    6,    1917.     Date   of 

appl.,  Oct.  5.  1916. 
An  X-ray  target  comprises  a  face  plate  of  tungsten 
allov,  a  backing  metal  of  relatively  high  1m  at  con- 
ductivity, and  an  intermediate  metal  or  alloy- 
having  a  coefficient  of  expansion  intermediate 
between  that  of  the  hacking  and  of  the  tungsten 
alloy.— J.  E.  C. 

ElectHc  arc  candle  :  Self-igniting .     J.  Billiter, 

Vienna.  U.S.  Pat.  1,216,401,  Feb.  20.  1917. 
Date  of  appl.,  Jan.  23,  1914. 
Electrodes,  placed  adjacent  to  each  other,  are 
arranged  with  an  intermediate  layer  of  20  to  80% 
of  titanium  oxide,  20  to  80°;,  of  fluorspar,  20  to 
50%  of  titanium  oxalate  as  binding  material,  and 
2  to  20  %  of  graphite. — B.  N. 

Revivification  of  used,  fineh/  poicdrred  decolorising 
carbon.     Eng.  Pat.   104,45(5.     See  I. 


III.— TAR  AND  TAR  PRODUCTS. 

Crude  WOOd  creosote  from  lir.rdicood  tar  :    Method  of 

producing .      If.  C.  Judd   and     F.  S.    Acree. 

.1.  Ind.  Fug.  Chem.,  1917,  9,270  —  277. 

DI8TTU  vTION  of  the  tar  with  steam  is  slow, 
consumes  a  lajfge  amount  oJ  steam,  and  gives 
small  yields  of  creosote.  The  best  method  is  to 
distil  the  tar  by  direct  heat  until  the  distillate 
comes  over  as  a  homogeneous  liquid  at  a  tem- 
perature well  above  loo    C.     The  temperature  is 

then  raised,  and  a  j>  t  of  -team  is  introduced  to 
stir  the  tar.  the  distillate  being  then  separately 
collected,  and  tin-  distillation  continued  until 
paraffin  was  comes  over.     The  heavy  oil  fraction 

should  then  contain  not  more  than  1",,  of  arid, 
whilst  (hi-  residue  of  pitch  can  be  removed  without 
fear  of  coking. — C.  A.  M. 


Beechtoood    creosote  ;      Comntercial 


-.     H.    K. 


Smith   and   S.  F.   Acree.     J.   Ind.   Fng.  ('hem., 
1917,  9.  275—277. 

A  sample  of  beechwood  creosote  containing  tar 
and  pitch  distilled  between  200  and  285°  ('.. 
leaving  21-6%  of  a  black  solid  residue.  Above 
300  ('.  the  pitch  decomposed  and  became  friable 
when  cold.  The  fraction  distilling  between  215° 
and  230'  I'-  was  extracted  with  an  excess  of  10% 
sodium  hydroxide  solution  to  remove  phenolic 
compounds,  and  yielded  about  40%  of  a  neutral 
oil  and  50°,,  of  acid  oil,  both  of  which  distilled 
without  material  decomposition  and  without  the 
formation  of  pitch.  Redistillation  <>f  the  acid  oil 
yielded  about  65%  of  a  guaiacol  fraction  boding 
between  190"  and  225°  C. — C.  A.  M. 

Paradiasoiminobemene  :    Acyl  derivatives  of . 

G.   T.    Morgan   and    A.    \Y.    H.    Upton.     Chem. 
Soc.  Trans..  1917.  Ill,  187—190. 

I-'okmyl-  and  acetyl-p-phenylenediamines  on 
diazotising  in  aqueous  solution  in  absence  of 
strong  acids,  yield  ill-defined  diazoamines,  whilst 
benzoyl-/*-]  ihenylenediamine  yields  henzoyl-p- 
aminobenzene-diazonium  nitrite  and  the  corres- 
ponding hydrogen  carbonate.  If,  however,  these 
substituted  p-phenylenediamines  are  diazotised 
with  liquid  nitrous  anhydride,  free  from  nitrogen 
peroxide,  in  dry  acetone,  they  yield  formyl-, 
acetyl-,  and  ben/.oyl-/cphen\  lenedia/.oimides  as 
pale  vellow  crystalline  substances  decomposing 
explosively  at  125  128  C,  127°  C,  and  139  <  .. 
respectively,  whilst  benzoyl  -  I.I  naphthylene- 
diamine  similarly  diazotised  yields  benzoyl- 1.4- 
naphthylene  diazoimide,  decomposing  at  12H  0, 
without  explosion.  Formyl-  and  acetyl-p-phenyl- 
enediazoimides  are  unstable  at  ordinary  tempera- 
tures, losing  nitrogen  and  being  converted  into 
ill-defined  resinous  materials,  whilst  benzoyl- 
p  -  phenylenediazoimide  and  benzoyl-  1. 1  - 
napht  h\  h-iiedia/.oimide  are  quite  stable  in  air  at 
the  ordinary  temperature.  These  diazoimides 
readily  combine  additively  with  phenols  and 
aaphthels  and  with  bases  such  as  the  naphthyl- 
amines  and  m-phenylenediainine  and  its  homo- 
logues,  yielding  azo  derivatives.- — T.  C. 

Output  oj  high-boiling  tar  acids.    Seepage  10T. 

Direct  iodation  of  hydrocarbons  by  means  of 
iodine  and  nitric  acid.  Datta  and  Chatterjee. 
See  MX. 

Iodation  by  means  of  nitrogen  iodide  or  by  means 
of  iodine  in  presence  of  ammonia.  Datta  and 
Prosad.     See  XX. 

Improvements  in  calorirnetric  combustion,  and  the 
heat  of  combustion  of  toluene.  Richards  and 
Davies.     -See  XXII I. 


IV.— COLOURING     MATTERS    AND     DYES. 

Indigo  plants  ;  Extraction  of  the  colouring  principle 
oi  Formosan  ■  .  T.  Katayama  and  H- 
Matsumoto.  Kogvo  -  Kwagaku  Zasshi  (J. 
Chem.  Ind,  Tokyo,  Japan),  1917.  19,  1151— 
1 101'. 

The  Formosan  indigo  plants  (Indigofera  anil  and 
StrobUanihes  flaccidifohus)  belong  to  the  indicaB- 

contaming  variety.  The  optimum  temperature 
for  the  hydrolysis  of  t  he  indican  is  .".11  ( '..  no  indigo 
being  produced  at  80  ( '.  The  frothing  up  during 
the  steeping  does  not  concern  the  formation  of 
indigo,  being  the  result  of  rotting  of  vegetable 
matt  11s.  The  colouring  principle  was  dissolved 
out  completely  in  3  hrs.  at  50'  ('.  to  give  a  liquid 
which  was  not  contaminated  with  indifferent 
organic  matters,  as  was  the  ease  with  the  ordinary 
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cold  steeping  method,  and  hence  gave  a  better 
cake  indigo.  The  Indigo  Red  content  is  greater 
if  the  steeping  is  carried  out  at  69° — 70°  C.  than 
at  40°— 50°  C— F.  W.  A. 

Acyl  derivatives  of  paradiazoiminobenzene.     Morgan 
and  Upton.     See  III. 


Patents. 


Triphenylmethane     series 


Dyes    of     the 


and  process  of  making  same.  A.  Stock  and  O. 
Nieodemus,  Assignors  to  Farbw.  vorm.  Meister, 
Lucius,  und  Bruning,  Hochst,  Germany.  U.S. 
Pat.  1,217,238,  Feb.  27.  1916.  Date  of  appl., 
June  22,  1915. 

See  Ger.  Tat.  290,065  of  1914  ;  this  J..  1910,  531. 
Special  claim  is  made  for  the  dyestuff  produced  by 
heating  with  p-phenetidine  the  dyestuff  obtained 
by  condensing  4-chloro-2'-methyl-4'-dimethyl- 
aminobenzophenone  with  N-ethyl-o-phenylindole, 
and  then  sulphonating  the  product.  It  is  a  dark 
powder  giving  a  reddish-blue  solution  in  water 
and  an  orange-yellow  solution  in  concentrated 
sulphuric  acid,  and  dyes  wool  reddish-blue  shades 
of  great  fastness  to  light. 

Triphenylmethane    dye ;     Blue .      M.   Weiler, 

Elberfeld,  Cermanv.  Assignor  to  Synthetic 
Patents  Co.,  New  York.  U.S.  Pat.  1,218,232, 
Mar.   6,   1917.     Date  of  appl.,   Mar.   27,    1915. 

See  Ger.  Pat.  287,003  of  1914  ;   this  J.,  1910,  171. 

Ortho[hydr]oxymonoa~o  dyes.  R.  Kirchhofl,  ,T. 
Dedichen,  and  W.  Lange,  Assignors  to  Act.- 
Ces.  f.  Anilinfabr..  Berlin.  U.S.  Pat.  1,219,951, 
Mar.  20,  1917.     Date  of  appl.,  Nov.  27.  1915. 

See  Eng.  Pat.  16,592  of  1915  ;    this  J.,  1916,  686. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Paper  :   Mould  fungi  causing  deterioration  of . 

P.  Se>.      Comptes  rend.,'  1917,   164,  230—232. 

Paper  is  very  susceptible,  in  a  damp  atmos- 
phere, to  attack  by  mould  fungi,  many  of  which 
secrete  pigment  and  produce  specks  of  various 
colours.  Examination  of  a  stain  due  to  mildew 
shows  that  it  is  made  up  of  two  portions  :  a 
central  portion,  generally  rather  dark  in  colour, 
composed  of  mycelium,  and  a  peripheral  zone, 
almost  circular,  paler,  coloured  by  the  secretions 
of  the  fungus,  and  frequently  visible,  owing  to  the 
diffusion  of  the  pigment,  on  both  sides  of  the  paper. 
The  germs  of  infection  are  not  necessarily  con- 
veyed to  the  paper  during  storage  but  probably 
pre-exist  in  the  material  from  which  the  paper 
is  made.  The  number  of  species  of  mould  fungi 
found  in  paper  is  strictly  limited  and  the  same 
forms  occur  in  spite  of  the  great  variety  of  materials 
employed  and  of  experimental  conditions.  The 
stains  may  be  reproduced  by  infection  on  strips 
of  sterilised  paper  without  the  addition  of  other 
nutritive  media.  Certain  species  are  characterised 
by  the  appearance  of  the  stain,  others  by  the  colour. 
Several  species  give  a  blackish  stain  of  green, 
grey,  brown,  or  maroon  shade,  others  are  charac- 
terised by  specific  colours  :  ochreous,  pink, 
cherry-red.  apple-green,  brownish-yellow,  pale 
brown,  or  maroon.— J.  F.  B. 

Paper  :     Influence    of   humidity    on    the    physical 

constants  of- .     O.  Kress  and  P.  Silverstein. 

J.  Ind.  Eng.  Chem.,  1917,  9,  277 — 282. 
The  sheets  of  paper  used  in  the  tests  were  sus- 
pended for  3  hours  over  strings  in  a  double-walled 
chamber  provided  with  a  constant  temperature 
and  constant  humidity  apparatus,  including  an 
air  pump,  steam  pipe,  water  sprays,  compressor, 


and  fan.  The  humidity  regulator  was  controlled 
by  a  silk  thread  which  expanded  or  contracted 
with  the  degree  of  moisture  in  the  chamber,  so 
as  to  admit  steam  to  the  heating  coils  or  com- 
pressed air  into  the  room.  The  extreme  ranges 
of  humidity  which  could  be  maintained  were  41 
to  82  %.  The  series  of  papers  included  :  (1) 
papers  containing  30  %  of  mechanical  wood 
and  70°.',  of  sulphite  pulp  ;    (2)    sulphite  papers; 

(3)  "  kraft."  20,  30,  40  and   50  lb.  papers  ;    and 

(4)  "  kraft  "  30,  40,  and  60  lb.  papers.  It  was 
found  that  an  exposure  of  2  \  hours  was  sufficient  to 
bring  the  papers  to  the  required  moisture  content. 
In  measuring  the  constants  the  ream  weight  was 
taken  on  the  500  basis,  sheets  24  in.  by  36  in. 
The  resistance  to  bursting  was  measured  by  the 
Mullen  tester,  the  strength  in  lb.  required  to 
burst  1  sq.  in.  being  termed  the  "  points  per  lb.," 
whilst  the  "  strength  factor  "  or  "  points  per 
0"001  in."  represented  the  results  of  the  Mullen 
tester  divided  by  the  number  of  thousandths  of 
an  inch  thickness  of  the  paper.  The  tensile 
strength  in  kilos,  and  the  %  strength  of  the  paper 
were  determined  by  means  of  the  Schopper 
tensile  strength  machine,  and  the  resistance  to 
folding  by  the  Schopper  folder.  The  average 
results  of  5  or,  in  divergent  cases,  of  10  tests 
were  taken.  The  following  conclusions  were 
drawn  from  the  results: — (1)  The  value  of 
•'  points  per  lb."  increases  with  the  decrease  in 
relative  humidity.  The  increase  between  40 
and  65%  of  moisture  is  fairly  regular,  but  above 
70  %  a  large  reduction  in  strength  occurs.  For 
example,  in  the  case  of  Series  I .,  taking  the  strength 
at  65 %  humidity  as  the  standard,  there  was  an 
average  variation  of  8°{,  in  strength  on  increasing 
the  humidity  from  41  to  65",,,  whilst  from  65 
to  82  %  the' strength  decreased  by  21-5?;,.  (2) 
Similar  results  were  obtained  in  the  breaking 
length  tests,  the  strength  falling  more  rapidly 
above  70  to  75  %  relative  humidify  than  between 
40  and  75%.  (3)  The  stretching  capacity  in- 
creases with  the  increase  in  relative  humidity,  the 
variation  being  more  regular  than  in  (1)  and  (2). 
In  the  case  of  the  papers  of  Series  I.,  the  increase 
was  17%  on  increasing  the  relative  humidity 
from  41  to  65  %,  and  31  %  for  an  increase  from  65  to 
82  %  of  humidity.  (4)  The  folding  properties 
are  more  affected  by  the  humidity  than  the  other 
constants.  In  papers  of  Series  I.  and  II.,  a  great 
resistance  to  folding  was  observed  between  55 
and  77%  of  relative  humidity,  but  a  further 
increase  in  the  moisture  content  caused  a  sharp 
break  in  the  folding  strength.  With  the  "  kraft  " 
papers,  however,  the  folding  strength  increased 
with  the  humidity,  and  at  82%  of  humidity  they 
showed  greater  folding  strength  than  at  77  %.  It 
is  pointed  out  that  when  papers  are  bought,  and 
sold  on  strength  specifications  more  uniform 
results  would  be  obtained  if  the  relative  humidity 
during  the  tests  were  also  specified. — C.  A.  M. 

[Paper    testing.]     Colour;      Numerical    expression 

for  as  given   by   the   Ives   tint   photometer. 

O.  Kress  and  (i.  C.  McNaughton.  J.  Ind.  Eng. 
Clcin..  1916,  8,  711 — 714  ;  1917,  9,  282 — 284. 
The  Ives  tint  photometer  consists  essentially  of 
a  form  of  telescope  into  which  light  is  admitted 
from  two  sources  by  means  of  a  mirror  and  is 
focussed  by  a  special  lens  into  two  semi-circular 
fields.  The  amount  of  light  reflected  is  controlled 
by  a  shutter  moved  by  a  lever  which  passes  over 
a  graduated  scale.  The  base  of  the  eye-piece 
tube  has  a  sliding  carrier  in  which  are  mounted 
red,  green,  and  blue  colour  screens,  and  one  of 
colourless  glass.  The  light  is  first  reflected  from 
two  magnesia  blocks,  the  shutter  set  at  100,  and 
the  other  aperture  adjusted  by  a  thumb-screw 
until  the  two  halves  of  the  field  appear  "|  uniform 
intensity.  The  right  magnesia  block  is  then 
replaced  by  the  object   (/.</.,  paper)  to  be  tested. 
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Each  of  the  colour  screens  is  used  successively, 
the  light  entering  the  Left  aperture  being  reduced 
until  it  is  of  the  same  intensity  as  thai  entering 
the  right  aperture  reflected  Eroun  thi  paper,  The 
position  of  the  lever  on  the  scale  when  this  equal 
intensity  is  obtained  with  each  screen  gives 
numerically  the  proportions  in  which  red.  green, 
and  blue  fight  are  reflected  by  the  paper.  For 
example,  an  undyed  sulphite  paper  gave  readings 
<if  77  parts  of  red,  71  parte  of  green,  and  67  parts 

of  blue.    The  sum  of  the  t  hi colours  in  I  he  case  of 

the  white  standard  was  300,  so  that  there  was  a 
darkening  effect  of  85  "  parts  black  "  in  300. 
Duplicate  determinations   can    be    made    within 

one  division  with  this  instrument.      In  tests  with 

papers  made  from  specially  prepared  pulps  tinted 
with    various  amounts   of    Diamond    Green    GN, 

Rhodamine  B  extra.  Crystal  Violet,  anil  .let 
Black.  2  l\.  uniform  readings  were  readily  obtained 
in  "parts  red.  green,  and  blue"  and  "parts 
black."      A     paper    of     brown    shade    dyed     with 

Vesuvine    HPX.    Auramine,    and    Safranine    T 

Extra  Cone,   was  accurately   matched   to  the  eye 

by  natural  and  artificial  light  by  a  paper  dyed  with 
Auramine,  Safranine,  and  Victoria  Green,  and 
gave  identical  reading-  in  the  photometer.  In 
determining  the  effect  of  calendering  upon  the 
colour,  tho  "  glare  "  was  measured  l>y  means  of 
lngersoll's  "  glarimeter."  which  determines  the 
percentage  of  "  specularly  "  reflected  light  (i.e., 
light  reflected  where  the  angle  of  incidence  equals 
the  angle  of  reflection)  in  comparison  with  the  total 

reflected  light.  The  results  showed  that  whilst 
the  glarimeter  might  he  of  value  in  determining 
the  degree  of  finish  of  white  papers,  it  is  not  suit- 
able for  coloured  papers  of  different  hues  and 
intensity.— C.  A.  M. 

Patents. 

Carbonising   sheep's    icool  ;     Process   for .      I. 

Teller,  Vienna.  Kng.  Pat.  16,087,  Nov.  15, 
1916.  fJnder  Int.  Conv.,  Jan.  22,  1915. 
SEE  Ger.  Pat.  29:S.SS4  of  1915  ;  this  J..  1916,  I  106. 
After  treatment  with  the  solution  of  zinc  chloride 
in  hydrochloric  acid,  the  wool  may  bo  cent  Hinged. 
treated  with  a  solution  (about  15%)  of  sodium 
bisulphite,  and  then  washed  with  cold  water  until 
the  washings  are  no  longer  acid.  (Reference  is 
directed,  in  pursuance  of  Sect.  7.  Suh-sect.  I.  of 
the  Patents  an..  Designs  Act.  1007,  to  Kng.  Pats. 
2505  of  1876  and  8795  of   1SK5.) 

Animal  hair  [wool] ;    Process  of  cleaning  -    -     and 
producing   fertiliser.     11.    Y.    M. Bride,    Artesia, 
V    Mex.      C.N.    Pat.    1,218,573,    -Mar.    (i,    1(117. 
Date  of  appl.,  Oct.  ii,  1915. 
RAW  wool  is  treated  with  a  comminuted  grease- 
absorbing,  earthy  material,  e.g.,   gypsum,   which 
is    subsequently    removed,    togethei     with    the 

absorbed  grease  and  other  extraneous  matter. 
including  "manure,  humus,  and  the  like."  The 
wool  is  afterwards  treated  with  pulverised  sodium 
bic.arbonat.  . 

PHyrOUS    materials  :     Process    of  fire  proofing   . 

K.  K.  Prince,  .Madison.  Wis.,  \ssignor  to  the 
Government  and  People  ol  the  United  states. 
U.S.  Pat.  1.216,728,  Veb.  i>o.  i!H7.  Date  of 
appl.,  Nov  25.  1916.      (Dedicated  to  the  public.) 

FIBROUS  material   i-  saturated    with  a   solution   ol 

a  compound  of  boric  oxide,  dried,  and  saturated 

With  a  soluble  salt   of  had.      ,1.  ]■'.  H. 

Fabric   fur   paun  r  tram  belts;     Method   of 

treating  the .     R.  I,.  Burrell,  Chicago,   III. 

C.n.    Pat.    1,218,052,  Mar.    8,    I  it  1 7.      Date   of 

appl..  l-'eli.  13,  1915. 

THE  material  is  subjected  fcO  the  ait  ion  of  tannic 
acid  and  the  latter  is  tixeu  by  means  ol  a  mordant  , 


e.g.,  tartar  emetic  ;  the  treated  fabric  is  then 
impregnated  with  a  heated  waterproofing  com- 
pound, i  .</..  one  comprising  66%  of  was  tailings, 
1!*",,  of  paraffin,  and  15%  of  lubricating  oil.  and  is 
finally  faced  with  an  asbestine  dressing  containing 
a   pigment. — J.  P.  B. 

Fabrics;       Method     of     impregnating .      L. 

Petersen-Hviid,  Copenhagen,  Denmark.  I  .19, 
Cat.  1,219,349,  Mar.  lit.  1917.  Date  of  appl.. 
Apr.  2  1.  1916. 

Tin-:  fabric  is  treated  with  a  mixture  of  rubber 
and  sulphonatcd  castor  oil  to  which  sulphur  lias 
been  added,  then  dried  ami  vulcanised. — .1.  P.  B. 

Aeetylcellulose    plastics:     Process    of   making . 

W.  (i.  Lindsav.  Caldwell.  N.J..  Assignor  to  The 
Celluloid  Co..  New  York.  C.N.  Pat.  1,216,681, 
Feb.  20,  1917.    Date  of  appl..  Nov.  27.  1911. 

Acetone-sou'BI.e  aeetylcellulose  is  incorporated 
with  less  than  half  its  weight  of  a  chlorinated 
alkylacetanilide,  e.g..  tetrachloro-ethylacetanilide, 
together  with  a  small  proportion  of  ethyl  alcohol 
(1 — 1-5  times  the  weight  of  the  aeetanilide  deriva- 
tive) and  heated.  The  aeetanilide  ingredient, 
when  melted,  is  a  solvent  for  aeetylcellulose.  but 
at  the  ordinary  temperature,  in  presence  of  ethyl 
alcohol,  is  a  non-solvent. — J.  F.  B. 


Cellulose  ;   Process  of  dissolving  ■ 


-.   Z.  Ostenhcrg. 


San  Francisco.  Cab,  Assignor  to  International 
Cellulose  Co..  Reno,  New  C.N.  Cat.  1,218,954 
Mar.  Pi,  1917.    Date  of  appl.,  Jan.  31,  1916. 

Cellulose  is  dissolved  in  a  mixture  of  highly 
concentrated  hydrochloric  acid  and  a  concent 
trated  inorganic,  acid,  e.g.,  phosphoric  acid, 
which  does  not  react  with  the  hydrochloric  acid, 
at  a  temperature  below  50  C.  not  less  than  25",, 
of  hvdrogen  chloride  being  present  in  the  mixture. 

—J.  P.  P. 

Esparto  or  the  like  :    Removing from  stationary 

digesters  used  in  papermaking  and  the  like. 
\V.  M.  Wallace.  T.  Marshall,  and  A.  Brown, 
Dennv.  Stirling,  and  Bertrams.  Ltd..  Kdinburgh. 
Kng.  Cat.  104,578,  Apr.  18.  1910.  (Appl.  No. 
5050  of   1910.) 

Till-:  digested  material  in  the  digester  is  broken  up 
and  removed  through  a  discharge  pipe  con- 
nected with  the  dis.harge-door.  by  directing 
streams  of  water  under  pressure  against  the 
material  from  nozzles  suitably  arranged  within 
the  digester  or  within  the  discharge  orifice.  Alter- 
natively, nozzles  may  be  litted  in  the  feed  orifice 
at  the  iop  of  the  digester  and  the  stream  of  watO 
directed  against  a  conical  member  on  the  floor. 
Various  means  for  disconnecting  the  discharging 
apparatus  from  the  digester  are  described.-    .1.1.1! 

Paper;    Safety .     K.   K.  Schmidt.  Covington. 

Kj  .     I  .s.  Pat.   1.2  17.070.   Feb.  20,  1917.     Cat. 

Of  appl.,  Jan.  20.    1910. 
PAPER    is    impregnated    with    ox-gall    and    a   ferro- 
cyanide  and   or  magnesium  sulphate. — J.  F.  lb 

Paper  stock;    Menus  and  process  for  refining . 

C.  R.  Thom.  Appleton,  Wis.    C.N.  Cat.  1.2  1 
Feb.  27.  1917.     Date  of  appl..  Feb.   I.  1915. 

THE  refiner  consists  of  a  conical  easing  ami 
a  conical  core,  rotating  in  the  casing  and 
slightly  spaced  therefrom  to  form  a  passage 
annular  in  cross-section.  Unrefined  stock  is  fee 
under  pressure  into  the  large  end  of  the  pn 
and  by  reason  of  tin-  relative  rotation  of  the  COW 
an.l  easing,  the  centrifugal  action  is  caused  to 
exert  a  counter-pressure  on  the  stock  effective 
throughout  the  length  of  the  passage.  The  small 
end  of  the  conical   passage  communicates  with  •' 
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discharge  conduit,  the  feeding  pressure  being 
sufficient  to  cause  the  stock  to  travel  from  the 
large  to  the  small   end   of  the   passage. — J.  F.  B. 

Paper  and  fabric.  A.  Eichler,  New  York.  U.S.Pat. 
l,218,599.Mar.6,1917.  Date  of  appl..  June  28,1916. 

A  flexible  sheet  of  absorbent  material  or  fabric  is 
treated  with  a  mixture  containing  a  vegetable  oil, 
e.g.,  Chinese  wood  oil,  and  polymerisation  products 
of  the  cournarone  and  indene  groups. — J.  F.  B. 

Cork  and  leather  substitute  and  process  of  making 
the  same.  A.  L.  Clapp,  Braintree,  Mass.  U.S.  Pat. 
1,218,982, Mar.13, 1917.  Dateof  appl. .July  16, 1914. 

Paper-felt  material,  composed  of  associated 
wood  fibres  puffed  or  increased  in  diameter,  with 
a  surface-texture  resembling  felt,  is  waterproofed 
by  the  application  of  a  rubber-like  solution  capable 
of  uniting  with  the  fibres  to  render  them  sub- 
stantially waterproof,  while  acting  as  a  preserva- 
tive and  maintaining  the  resiliency  of  the  paper- 
felt.— J.  F.  B. 

Waste  sulphite  [pulp]  liquor  ;  Process  for  the  utilis- 
ation of—.  A.  D.  Fest,  Chicago,  111.  U.S.  Pat. 
l,218,638,Mar.l3, 1917.  Dateof  appl.,Oct.30, 1915. 

Waste  sulphite  liquor  is  concentrated  and  treated 
by  fermentation  for  the  recovery  of  alcohol,  and 
solid  substances  are  precipitated  from  the  residual 
solution.  The  precipitate  is  calcined  and  the 
gases  produced  in  calcination  are  passed  in  contact 
with  a  medium  capable  of  extracting  sulphur 
dioxide  for  the  production  of  calcium  bisulphite, 
a  suitable  medium  consisting  of  the  ashes  of  cal- 
cination in  presence  of  water. — J.  F.  B. 

Impregnating    woven    belts    and    conveying-bands ; 

Method    of .        H.    W.    Andersen,    Odense, 

Denmark.  U.S.  Pat.  1,218,350,  Mar.  6,  1917. 
Date  of  appl.,  Oct.  29,   1914. 

See  Ger.  Pat.  285,049  of  1913  ;  this  J.,  1915,  1139. 

to  alter 


Cellulose  acetates  ;  Process  of  treating  ■ 
the  sohibilities  thereof,  and  products  of  said 
process.  H.  Drevfus,  Basle,  Switzerland.  U.S. 
Pat.  1.217,722,  Feb.  27,  1917.  Date  of  appl., 
Aug.  1.   1913. 

See  Addition  of  July  7,  1911,  to  Fr.  Pat.  432,046 
of  1911  ;    this  J.,  1912,  225. 

Manufacture  of  artificial  leather,  felt  products, 
paper  products,  or  the  like.  Eng.  Pat.  101,536. 
See  XV. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Achroodextrinase.      Effront.      Sec   XVIII. 

Patents. 

Pectic    matter   from    vegetable    fibres  ;     Process    of 

removing .  B.  Leech,  Macclesfield.   Eng.  Pat. 

104,202,  Fell.  22.  1916.  (Appl.  No.  2657  of  1916.) 
Raw  cotton,  yarn,  or  fabric  is  treated  at  or  near 
the  boil  with  aqueous  hydrochloric  acid  of  suitable 
strength  (ascertained  by  experiment)  to  remove 
pectic  matter  as  pectic  acid  and  solulde  chlorides 
if  the  bases  with  which  the  pectic  acid  was  com- 
bined, but  not  sufficiently  concentrated  to  produce 
i  serious  loss  of  tensile  strength. — F.  \V.  A. 

""in  tying  of  cotton,  cotton  waste,  wool,  and  like 
textile,  or  fibrous  substances  in  the  washing,  bleach- 
ing, and  like  treatment  thereof.  T.  Taylor,  N.  Bes- 
wick,  and  E.  Jenkins,  Hadfield.  Eng.  Pat. 
104,214,  Feb.  25,  1916.  (Appl.  No.  2843  of  1916.) 

V  closed  or  open  pipe  or  trough  or  the  like  is 


adapted  to  be  tilted  to  elevate  either  of  its  ends- 
according  to  the  direction  in  which  the  substance 
is  to  be  conveyed,  and  means  are  provided  for- 
causing  a  stream  of  water  or  other  liquid  to  flow 
through  the  pipe  in  either  direction  and  for  feeding 
to  the  pipe  the  textile  or  fibrous  substance.  The 
pipe  may  be  provided  with  a  number  of  discharge 
outlets,  and  with  gates,  which  can  be  arranged  to 
direct  the  discharge  through  any  outlet. — F.  \V.  A. 

Cotton  waste;    Conveying    of  in  the  washing, 

bleaching,  and  like  treatment  thereof.  T.  Taylor, 
N.  Beswick,  and  E.  Jenkins,  Manchester.  Eng. 
Pat,  104,524,  Feb.  25.  1916.  (Appl.  No.  2842 
of  1916.) 

Cotton  waste  in  process  of  treatment  is  con- 
veyed from  the  washers  to  the  bleaching  or  steeping 
boxes  by  feeding  it  into  inclined  closed  or  open 
pipes  or  troughs  through  which  water  or  other 
liquid  is  caused  to  flow  and  carry  the  waste  along 
with  it.  The  pipes  or  troughs  may  be  mounted 
on  pivots  so  as  to  be  capable  of  inclination  in  either 
direction,  and  may  be  provided  with  gates  for 
discharge  at  any  desired  point.  (Reference  is 
directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pats. 
13,626  of  1889,  5560  of  1891,  and  11.929  of  1899  ; 
this  J..   1890,  856;    1900,  689.)— J.  F.  B. 

White  woollen  goods  ;    Process  for  producing  ■ 


A.  E.  Garrett,  St.  Albans.    U.S.  Pat.  1,217,744, 
Feb.  27,  1917.    Date  of  appl.,  Aug.  30,  1916. 

See  Eng.  Pat,  13,215  of  1915  ;   this  J.,  1916,  687. 
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Xilrogen  ;      Fixation    of 


J.     E.     Bucher. 


Anier.   Inst,  Chem.  Eng.,  Jan.,   1917.      J.   Ind. 

Eng.  Chem.,  1917,  9,  233—253. 
In  1839  Thompson  described  a  method  of  pre- 
paring cyanide  by  the  action  of  atmospheric 
nitrogen  on  potash  and  carbon  heated  in  a  crucible 
in  the  presence  of  iron  turnings,  which  he  stated 
to  be  essential.  In  manv  of  the  later  attempts 
(e.g.,  Castner's  Eng.  Pat.  12,21  S  of  1894  and 
Acker's  U.S.  Pat.  1,019,002  of  1912  ;  this  J., 
1895,  572  ;  1912,  334)  the  necessity  for  the  pre- 
sence of  iron  was  not  recognised,  and  the  industry 
therefore  developed  on  the  lines  of  electrical 
fixation  methods.  Magnesium  nitride  process. 
An  electrolytic  process  was  tried  with  the  view  of 
improving  the  ammonia-soda  process.  Mag- 
nesium chloride  could  be  electrolysed,  and  the 
resulting  magnesium  burned  in  the  nitrogen  from 
the  towers  to  form  magnesium  nitride,  which 
could  be  heated  with  ammonium  chloride  from  the 
mother  liquors  to  produce  ammonia  and  regenerate 
magnesium  chloride.  Nitrogen  fixation  with 
nlk'ili  metals. — On  heating  a  mixture  of  ignited 
lampblack,  powdered  "  alcoholised  "  iron,  and 
metallic  sodium  in  an  iron  tube  through  which 
a  current  of  nitrogen  was  passed,  the  absorption 
of  the  gas  was  practically  instantaneous,  and  only 
a  small  quantity  of  argon  left  the.  tube,  whilst 
about  91%  of  the  sodium  was  converted  into 
cyanide.  The  reaction  takes  place  in  accordance 
with  the  equation— 2Na+2C+2N=2XaCN— the 
iron  acting  as  catalyst,  This  method  affords  a 
convenient  means  of  separating  nitrogen  from 
gases  of  the  argon  group  in  gas  analysis.  Puri- 
fication of  iron. — By  means  of  this  reaction  carbon, 
sulphur,  oxygen,  and  phosphorus  can  be  rapidly 
removed  from  iron,  having  it  quite  suit  ;  or,  it 
desired,  the  surface  of  the  iron  may  lie  quickly 
purified,  leaving  an  interior  of  steel.  Preparation 
of  metallic  sodium. — The  reaction  is  reversible, 
and   by  heating   sodium   cyanide  with    pure   iron 
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powder  in  an  iron  tube  a  layer  of  metallic  sodium 
is  deposited  in  the  cooler  part  of  the  tube. 
Nitrogen  fixation  with  alkali  carbonates. — When 
sodium  carbonate  is  heated  with  carbon  (pow- 
dered graphite)  and  powdered  iron  at  moderate 
temperatures  (860  to  980  C.)  reaction  takes 
place  in  accordance  with  the  equation  Na.CO,; 
4C  i  2N  2NaON  ■  :<('(>.  The  best  results  were 
obtained  in  iron  tubes  in  it.  long  and  2  in.  in 
diameter.  In  some  of  the  experiments  the  solu- 
tions extracted  Erom  the  products  and  eva] I 

to  dryness  left  residues  containing  over  05%  of 
sodium  cyanide.  Use  of  briquettes.  To  obviate 
the  disadvantages  of  using  powder  on  a  large 
scale,  briquettes  were  made  by  mixing  the  charge 
of  coke,  soda-ash,  and  iron  with  water  as  near  to 
the  temperature  104-75  C.  as  possible,  by  means 
pi  a  steam-jacketed  kneading  machine,  and  the 
hot  dough-like  mass  was  mechanically  cut  into 
briquettes  2  in.  long  by  2  in.  broad,  and  l  in.  in 
diameter,  and  rapidly  dried.  <•.</..  by  means  of 
hot  waste  gases.  The  powder  was  prepared  on 
an  industrial  scale  by  grinding  iron  scale  (mag- 
netite, haematite,  etc.)  to  a  100-mesh  powder, 
adding  an  equal  weight  of  coke  ground  to  the 
same  degree  of  fineness,  continuing  thi  grinding 
for  an  hour,  then  adding  the  soda  ash  and  grinding 
(or  5  mms.  Briquettes  thus  prepared  gave 
products  containing  up  to  28%  of  sodium  cyanide, 
Showing  that  iron  oxides  may  take  the  place  of 
metallic  iron  in  the  mixture.  If  the  briquettes 
do  not  completely  till  a  horizontal  pipe,  so  that 
an  upper  channel  is  left   for  the  passage  of  the 

nitrogen,  the  yield  Of  cyanide  may  fall  as  low  as 
1-4%.     Thi:;  may  be  obviated  by  i i ■  i 1 1 -_f  a  vertical 

f)ipe.  In  one  experiment  the  briquettes  were 
leated  in  a  rapid  current  of  nitrogen  in  a  vertical 
pipe,  o  ft.  long  by  <>  in.  diameter,  for  I  hour  10 
mins.  at  1000  to  1000  ('..  and,  on  cooling,  the 
top  of  the  charge  contained  24%,  and  the  bottom 
20%,  the  average  being  22",,  of  sodium  cyanide. 
Experiments  at  different  temperatures  showed  that 
i».  is  possible  to  obtain  over  30%  of  cyanide  of 
87%  (unity  in  a  batch  furnace  belo  \  'i_'n  within 
:J0  mins.,  and  that-  even  below  820*  0.  consider- 
able quantities  of  nitrogen  are  fixed  within  a  few- 
minutes.  \t  mines  it  would  be  poasible  to 
lixiviate  the  cyanide,  and  to  mix  the  moist  filter 
cake  with-soda  ash  to  form  new  briquettes. 
Continuous  furnaces.-  The  briquettes  were  intro- 
duced intf)  the  top  of  a  vertical  tube  II  ft.  long, 
which  nvas  heated  by  oil  burner  flames.  This  tube 
opened  at  the  base  into  a  wider  portion,  beneath 
which  was  a  screw  conveyor  to  remove  the  hard- 
ened  briquettes  in   which   the  cyanide  had   I n 

formed.  Electric  furnace.  A  cylindrical  furnace 
which  gave  good  results  had  a  basic  lining  and  a 

Ferforated     bottom,    like    a     Hessemer    converter. 
fc  contained  molten  iron  in  which  graphite  frag- 
ments   were    deeply    embedded.      Sodium     vapour 

and  nitrogen  were  blown  into  the  bottom  of  the 
furnace,  and  cyanide  distilled  at  the-  top.  The 
beat  was  produced  by  the  resistajic<  oi  a  graphite 

column,  which  also  served  to  keep  the  iron  mictur- 
ated with  dissolved  carbon.  Bate  oj  heat  penetra- 
tion. With  externa]  heating  a  long  time  is  re- 
quired  to  heat  a  o  or  s  in.  column  of  briquettes 
i"  a  uniform  temperature,  and  with  a  large  charge 
the  heating  would  take  some  hours.  When  the 
briquettes  were  hoated  internally  by  electricity, 
t  heir  heat  conduct  i\  it  y  increased  » it  h  the  tempera- 
ture and  an  abundant  yield  of  c  yanide  w  as  obtained 
from    a    charge    of    many     lb.     in    a    few    minutes. 

Use  of  air  instead  of  nitrogen.-  -Air  passed  tl fh 

heated  coke  before  being  admitted  to  the  tube  of 

briquettes  gave  results  practically  identical  with 
tines. •  obtained  with  nitrogen.  Producer  gas, 
Hue  gas.  or  gases  from  t  he  combust  ion  chamber  of 

the  furnace   could   also   be   used    in    the   <  vanising 

tubes.  Production  oj  nitrogen. — Pure  nitrogen 
is   readily    obtained    in    quantity    by    passing   air 


through  a  vertical  iron  pipe  10  in.  in  diameter  and 
ti  ft.  long,  tilled  with  copper  turnings  supported 
on  iron  crosses  to  prevent  sagging.  The  tube 
is  heated  in  a  furnace  with  two  Hues,  one  for  the 
burner  flame  and  the  other  for  the  tube,  to  a 
temperature  not  e\c ling  150  ('.  When  ex- 
hausted the  copper  is  reduced  with  hydrogen, 
Distillation  of  cyanide.—  Instead  ol  lixiviating  the 
briquettes,  the  cyanide  maj  be  distilled  from  t  hem 
either  iii  vacuo  or  in  a  current  of  nitrogen.      I'yan- 

ised  briquettes  werp  completel)  fr !  from  cyanide 

by  distillation  in  a  copper  tube  at  1000  ('.  and 
at  a  pressure  of  about  2  mm.  Ashless  carbon, — 
By  passing  carbon  monoxide  over  ground  coke. 
heated  in  a  glass  tube  containing  finely  divided 
iron  as  catalyst,  an  abundant  deposit  of  rarbon 
was  obtained  i i >  accordance  with  the-  equation — 
2CO^C+CO, +38080  cals.  The  equilibrium 
for  this  equation  gives  almost  pure  carbon  mon- 
oxide, at  1050  <'..  whilst  at  500  ('.  the  i 
action  takes  place.  As  soon  as  the  concentration 
of  the  carbon  dioxide  reaches  a  certain  point  the 
iron  becomes  oxidised  and  loses  its  catalytic 
activity,  and  the  course  of  the  reaction  is  changed. 
Nickel  can  take  the  place  of  iron  as  catalyst,  and 
does  not  form  oxides  so  readily.  The  advantage 
of  this  process  would  be  that  a  mixture,  of  finely- 
divided  lampblack  with  iron  would  be  obtained; 
thus  obviating  1  benecessit  y  of  mixing  and  grinding, 
and  providing  internal  heat  in  the  briquettes 
themselves.  Oxidation  of  iron  pipes.-  This  i- 
avoided  in  electrically  heated  furnaces,  and  may 
also  be  prevented  in  fuel-heated  furnaces  by 
regulating  the  proportion  of  carbon  dioxide  in 
accordance  with  the  temperature.  For  this 
purpose  a  concentration-temperature  diagram 
is  given.  For  example,  if  the  iron  pipe  is  heated 
to  950°  ('.  it  would  be  possible  to  have-  2.")°,,  of 
carbon  dioxide  present  without  oxidation  taking 
place.  The  carbon  could  he  burned  in  accord 
ance  with  the  equation — 4C  +2-50  .,=   3CO  <('<>,+ 

ls|.s:;o  cals.  without  the  possibility  of  oxidising 
the  tube,  and  the'  remaining  203,010  cals.  could  be 
obtained  by  admitting  sufficient  air  in  the  pre- 
heating zone  to  burn  the  3CO,  where  the  lower 
temperature  would  prevent  oxidation  taking 
place.  A  copper  sheathing  to  the  iron  tubes 
might  also  prove  a  safeguard.  Destructive  effect 
of  i-iirhini  monoxide. — In  using  producer  gas  it  Is 
essential  to  stop  the  current  before  the  briquettes 
begin  to  cool,  otherwise  the  cyanide'  formed 
is  destroyed  again,  probably  through  the  actiOO 
of  the  carbon  dioxide  produced  by  the-  catalytic 
action  of  the  iron  in  causing  the  formation  of  ash- 
less carbon — 2CO^C  :  t '( > ,.  Sodium  ferrocyanide. — 
On  making  the  cyanide  briquettes  into  a  stiff  paste 
with   hot    water,  and   agitating  the   mass,   reaction 

t  akes  place  readily  in  accordance  w  it  h  t  h mat  net. 

BNaCN  ,  Fe+2H.O=Na4Fe(CN),  f-2NaOH+H,. 

\tt.i    several    hours    the    liquid    is    filtered,    and 
deposits    the    ferrocyanide    on    cooling    and    .ecu 
■  e'lit  i  at  ion.      In      lixiviating     the-      briquettes     I'1 
separate  cyanide,  the  temperature  should  be  kept 
a  little  above  35     ('..  and  the  operation  com 
as  rapidly  as  possible  to  prevent  the  format  ion  ci 
ferrocyanide.     At   temperatures  below  35°  C,  the 
mass  will  take  up  water  of  crystallisation  to  term 
NaCN'.JIl  .().    and    will   set    like  plaster  ol 
Ammonia  and  sodium  formate.      Hy  boiling  soelinni 
cyanide,     solution,     to     which      caustic     soda    ha- 
been    added,     ammonia    and     sodium    formate    ar> 

produced  NaCN  ■  211  ,0  HCO.Na  Ml,  ;  the 
caustic  soda  prevents  hydrolytic  dissociation  to 
form  hydrocyanic  acid,  and  "salts  ,cut  "  the. 
sodium  formate,  which  may  either  be  returned  to 
the  'vanising  process  or  may  lee  heated  i«  MMM0 
to  convert  it  into  sodium  oxalate.  Urea,  am- 
monia,  and  nitrogen. — By  heating  the  cyanide  to 
just  abov  e  its  melting  point  in  an  iron  pot  through 
which  is  passed  a  current  of  air,  sodium  cvanate 
is   formed— NaCN  +0+2N,     NaCN0+2N,— the 
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nitrogen  from  which  reaction  is  turned  into  the 
cyanising  furnaces.  One-half  of  the  cyanate 
is  heated  with  water,  which  converts  it  into  am- 
monia—NaCNO  +  2H20  =  NaHCO,  +  NH- 
whilst  the  other  half  of  the  cyanate  is  mixed  with 
water  and  the  ammonia  introduced.  Then,  by 
the  admission  of  carbon  dioxide  from  the  cyanising 
furnace,  urea  is  produced — NaCNO  +NH3  +  H20  + 


The  sodium  chloride  begins  to  deposit  when 
the  sea  water  reaches  a  density  of  25°  B.  (sp.  gr. 
L-21)  and  at  27  B.  (sp.  gr.  1-23)  about  43-5% 
of  the  total  quantity  separates.  The  salt  obtained 
by  concentrating  (1)  the  mixture  of  sea  water 
with  the  mother  liquors  and  (2)  the  sea  water  alone 
to  32-4°  B.  (sp.  gr.  1-29)  had  the  following  per- 
centage composition: — ■ 


Calcium      ,      Sodium      ,   Magnesium 
sulphate.           chloride.         sulphate. 

Magnesium         Sodium      j    Potassium 
chloride.          bromide,     j      chloride. 

1.  Mixture  of  sea  water  and  mother  liquors   . . 

0-924               89-275                 3-462 
0-640                96  950                  II  542 

1 

4-586 
0  653 

1-043 
1-215 

0-710 

CO  2  =  NaHCO ,  +  NH ,  CNO,  and  NH  4CNO  = 
CO(NH2)2.  The  bicarbonate  is  returned  to  the 
cyanising  process.  In  this  way  urea  is  inex- 
pensively obtained.  It  has  been  found  to  give 
results  in  culture  experiments  equal  to  those 
obtained  with  potassium  nitrate.  Oxamide. 
oxalic  and  formic  acids. — By  electrolysing  the 
cyanide  pure  sodium  and  cyanogen  are  readily 
obtained.  The  cyanogen  may  be  rapidly  ab- 
sorbed by  44%  hydrochloric  acid,  which  acts  as 
a  catalyst  and  converts  it  into  oxamide  :  (CN)2-|- 
2H20=(CONH2)2.  This  oxamide  should  be  of 
especial  value  as  a  fertiliser.  By  heating  it  with 
concentrated  hydrochloric  acid  and  adding  water, 
it  is  converted  into  oxalic  acid — (CONH2)2-f- 
4H20+2HCl=(COOH)2,2H20+2NH,Cl,  and  this 
is  converted  into  formic  acid  by  heating  with 
glycerol. — C.  A.  M. 

Potassium  salts  ;    Utilisation  of  the  mother  liquors 

of  marine   salt   works   as   a   source   of .     E. 

ManzeUa.   Annali  Chun.  Appl.,  1917,  7.  1—27. 

In  the  salt  works  at  Trapani  (Sicily)  sea  water 
of  3-5°  B.  (sp.  gr.  1-025)  is  concentrated  in  the 
primary  evaporating  pans  to  a  density  of  about 
0°  B.  (sp.  gr.  1-043);  in  the  secondary  pans  to 
about  18°  B.  (sp.  gr.  1-143);  and  in  the  tertiary 
pans  to  about  25°  B.  (sp.  gr.  1-21).  At  this  stage 
it  has  deposited  the  small  amounts  of  iron  and 
calcium  carbonate,  and  about  five-sixths  of  the 
calcium  sulphate  originally  present,  and  is  ready 
for  feeding  the  salt  pans  {Caselle),  in  which  it  is 
concentrated  to  about  28-5°  B.  (sp.  gr.  1-246), 
and  deposits  a  small  quantity  of  calcium  sidphate, 
magnesium  sulphate,  magnesium  chloride,  and 
about  two-thirds  of  its  sodium  chloride.  In  some 
of  the  works  the  concentration  is  carried  to  about 
32°  to  33°  B.  (sp.  gr.  1-285—1-296)  ;  this,  however, 
increases  not  only  the  yield  of  sodium  chloride, 
but  also  the  amount  of  other  salts  in  the  deposit. 
It  is  also  a  common  practice  to  add  the  mother 
liquors  to  the  liquid  in  the  tertiary  pans  to  acceler- 
ate the  deposition  of  the  salt.  The  following  table 
shows  the  effect  of  concentration  on  the  com- 
position (in  parts  per  1000  of  original  water)  of 
the  deposits  and  mother  liquors  :— - 


Apart  from  the  addition  of  mother  liquor  to  the  sea 
water  in  the  tertiary  pans,  the  concentration  of 
the  water  to  a  little  above  28°  B.  (sp.  gr.  1-241) 
has  the  effect  of  yielding  an  impure  sodium 
cliloride.  The  bulk  of  the  Sicilian  salt  is  exported 
to  Norway  and  America,  where  it  is  used  for 
salting  fish,  and  since  the  flavour  is  preferred  to 
that  of  the  salt  from  other  European  salt  works 
the  presence  of  the  other  salts  appears  to  be  an 
advantage.  It  is  calculated  that  each  ton  of 
sodium  chloride  deposited  at  32-4°  B.  (sp.  gr.  1-29) 
will  leave  a  volume  of  about  0-97  cub.  metre  of 
mother  liquor,  of  which  about  0-S7  cub.  m.  would  be 
available  for  the  extraction  of  the  salts.  It  is 
estimated  that  in  the  Sicilian  salt  works  alone 
aliout  167.600  cub.  m.  of  mother  liquors  would 
be  available  for  the  extraction  of  bromine  and 
potassium  salts. — C.  A.  M . 

Carbonates  ;    Studies  of  the.  - 


.  Part  II.  Hydro- 
lysis of  sodium  carbonate  and  bicarbonate  and  the 
ionization  constants  of  carbonic  acid.  C.  A. 
Sevier  and  P.  V.  Lloyd.  Chem.  Soc.  Trans., 
1917,  111,  138—158. 

Previous    attempts    to    determine    the     second 


ionisation    constant    k , 


_[H]x[CO,] 


of    carbonic 


[HCOJ 

acid  and  the  hydrolysis  constant  of  sodium 
carbonate  have  led  to  results  wliich  vary  greatly 
with  the  dilution  of  the  solution.  The  authors 
show  that  this  is  due  to  the  ionisation  of  sodium 
carbonate  and  bicarbonate  in  the  solutions  used. 
They  have  determined  the  amounts  of  carbonate 
and  bicarbonate  in  solution  in  equilibrium  with  air 
containing  a  known  amount  of  carbonic  acid 
and  from  this  they  deduce  the  ratio  between  the 

two  ionisation  constants  .—  to  be  7120   at  25°  C- 

k3 
This  givesk,  =4-91  xlO-11.  Values  for  the  ionisa- 
tion of  sodium  carbonate  and  bicarbonate  are 
deduced  and  it  is  shown  that  the  ionisation  of 
soditun  carbonate  takes  place  in  two  stages, 
namely.  Na2C03  =  Na  +  NaC03,  and  NaCO„  = 
Na+C03,    the    constant    for    the    second    stage. 

-  ,-J  Jx  -,  — .  being  smaller  than  that  for  the  first. 
[NaCO,] 

— W.  II.  P. 
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Lime;     Effect    of   exposun 

.1.    c.    Whetzel.      J.    Ind. 

9.  287—290. 

The  lime  used  in  the  testa  was  selected  by  hand 
so  as  to  obtain  average  samples,  and  these  were 
exposed  in  boxes  6in.  oin.  6  in.,  and  in 
barrels,  for  periods  up  to  60  'lays.  Under  actual 
conditions  of  commercial  shipments,  the  air 
would  have  less  access  to  the  lime  than  in  the 
experimental  tests.  In  the  case  of  one  sample 
of  high  calcium  lump  lime,  th"  available  calcium 
oxide  had  fallen  from  97-2  to  83-6%,  whilst  the 
water  had  increased  from  1-6  to  227%,  and  the 
■arhon  dioxide  from  0  2  to  3-1%  in  80  days  in 
the  boxes,  whilst    in  the  barrels  the  corresponding 

figures  «eie  90-8,  I  8,  and  19  t%.  fa  the  ease  of 
magnesias  limes  the  carbon  dioxide  was  absorbed 
more  rapidly  at  the  beginning  than  in  the  ease 
of  the  high  calcium  limes,  whilst  the  absorption 
of  water  was  less.  There  was  little  difference 
in  the  rates  of  absorption  of  carbon  dioxide  by 
ground    lime    and    hydrated    lime.     Comparative 

tests  indicated  that  carhnnic  acid  will  not  he 
absorbed  to  a  greater  depth  than  Sin.  by  bulk 
ground  lime  in  20  days  in  summer  weather. 
There  is  not   much  difference  hetwecn  (he  amounts 

of  carbon  dioxide  absorbed  in  summer  and  in 
winter,  although  much  more  water  is  absorbed  in 
summer.     The  absorption  of  carbon   dioxide   by 

hydiat.d  lime  is  also  relatively  small,  a  thin  layer 

protecting    the    remainder    from    carl >oiiat ion. 
y  —('.A.M. 

Nitrites;    Cadmium  and  zinc  —    -.     P.  C.    Ray. 
Chem.  Soc.    Trans..   1917,   111,   159—162. 

At  a  dilution  of  10  litres  the  equivali  nt  conduct- 
ivity of  cadmium  chloride  is  53  compare!  with 
1154  for  potassium  chloride;  a  stable  cadmium 
fiit  tit  ■  should  therefore  exist  to  accord  with 
the  hypothesis  that  a  metal,  the  halide  of 
which  sliow:>  comparatively  poor  conductivity  in 
aqueous  solution,  may  be  expected  to  yield  a 
corresponding  normal  nitrite,  since  'is  a  rule,  the 
nitrite  is  also  feebly  ionised.  Cadmium  chloride 
on  triturating  with  silver  nitrite,  with  gradual 
addition  of  water,  and  then  filtering,  gives  a 
solution  which  on  evaporation  in  a  vacuum  over 
sulphuric  acid  ;,  ields  bright,  pale  yellow  crystals 
of  cadmium  nitrite,  ('(!(NO,)..  On  beating 
gradually  these  decompose,  giving  nitric  oxide 
as  the  chief  gaseous  product,  and  leave  a  residue 

Of  cadmium  nitrate  and  oxide.  Zinc  nitrite,  pre- 
pared by  the  interaction  of  zinc  sulphate  and 
barium  nitrite,  can  only  exist  in  dilute  aqueous 
Solution.      On     concent  rating     the     solution     nitric 

oxide  is  continuously  evolved,  leaving  ultimately 

a  residue  of  basic  zinc  nitrate.      T.  C. 

Boric  anhydride  and  its  hydrates,     J.    E.    Myers. 

Chem.    Soc.    Trans..     1017.     ill,     172      170. 
THE  velocity  of  hydration  of  boron  trioxide  was 
determined   by  exposure  to  a   moist   atmosphere 

with     periodical     weighings.      The    results    indicate 

that  there  are  at  least  two  stages,  the  first  yielding 

metahoric  acid  and  on  furl  her  by  drat  ion  orthobi  iric 

acid.       The     hydration     to     metahoric     acid      is     a 

unimolecular  reaction  and  much  faster  than  the 
further  reaction.      Dehydration  of  orthoboric  acid 

at  100  ('.  proceeds  as  a  unimolecular  reaction  to 
form  metahoric  arid.  At  a  higher  temperature 
the  reaction  becomes  more  complicated,  probably 
on  account  of  the  formation  of  molecular  com- 
plex* -  oi  metaboric  add.-  -W".  11.  P. 

Dissociation    pressure    of   sulphides;    Method   for 

tin    determination   of  ami   ii*  application 

to  cotrllilc  \CuS)  and  r'iritc  {FeSA.  10.  T. 
Allen  and  R.  II.  Lombard.  Amer.  .1.  S.-i..  UU7, 
43,   175 — 195. 

The  method  consist-  in  balani  ing  the  diSBC*  iation 


pressure    of    the    sulphide    by    a    known    vapour 

pressure  of  heated   liquid   sulphur.      All  evacuated 

glass  tube,  having  a  small  bulb  at  each  end,  is  used. 

ontaining    the    sulphide    ami    the    other    the 

liquid   sulphur.      The  two   bulbs  '  an   he  ind. 

entry  heated  by  electrical  tube  furun  es  placed 
end  to  end.     W  bile  the  sulphide  is  held  at  a  chosen 

temperature,    that    oi    the   sulphur   is    varied    until 

its  vapour  pressure  equals  the  dissociation  pressure 
of  tiie  sulphide.     In  practice  it  is  necessary  to  m  , 

two   temperatures    for   the    sulphur,    thus   fixing 
two  pressures,  at    one  of  which  tie'  sulphi  li    li 
sulphur,    at    tin-    other    of    which    its    dissociation 
product   gains  weight.     Tie-  dissociation  pressure 

of     the     sulphide     hOS     between      tie—'     limits.      The 

method  was  applied  to  coveUite  (CuS)  over  the 
range     \m\  — 490°    ('.     and     pyrite     (FeS,)     oval 

the    range    .">7."i       6S0      • '.     Tie-    results    ai - 

pressed  by  th.  equation  log  p  ...       B  log  T       i". 

For  CuS.  A  =  —  96397-514,  B  35643227  and 
c  1150-98605.  For  FeS,  A=191942*61,  B= 
-  134-195075,  0  I  197-567C7.  'I  he  method  is 
perhaps  capable  of  wider  application  in  easel 
where  mercury  pre-, in-''  gauges  cannot  be  used 
hut  w  here  the  dissocial  ion  product  does  not  attai  k 
glass  or  silica.  One  advantage  is  the  fact  that 
equilibrium  i-  approached  from  both  sides.      1 1. .1.1 1. 

Sulphur    dioxide    and    the    sulphites;     lodometrfi 

determination    <>i .     J.     I!.     Ferguson,     .i. 

Amer.    Chem.    Soc.    L917,    39,   Mil      :;7.;. 

The  principal   cause  of  error   in   the  analysis  ••> 

sulphites  and  of  gases  containing  sulphur  dioxide 
is  the  oxidation  which  takes  place  in  moist  air  or 
in  solution  containing  dissolved  oxygen.  Rubber 
connections  are  also  n  source  of  error,  Fur 
accurate  determinations  the  gaseous  mixture, 
preserved  from  all  previous  contact  with  moisture, 
is  passed  into  a  solution  containing  excess  of 
iodine.  Ill  the  case  of  sulphites  the  solid  salt 
should  be  dissolved  directly  in  an  excess  of  iodine 

solution  containing  sufficient  hydrochloric  acid. 
When  carbon  dioxide  and  sulphur  dioxide  are  to 
be  determined  together,  absorption  in  pot. .-I, 
followed  by  addition  of  the  potash  to  an  iodine 
solution  containing  an  excess  of  hydrochloric  acid 
is  recommended,  hut  the  results  are  always  lim. 
If  the  proportion  of  sulphur  dioxide  is  below 
3  or  4",,  a  correction  factor  may  beemploved,  hut 
with  higher  concentrations  the  uncertainty  in- 
creases.      In     all     cases     the     author     recommends 

the  performance  of  blank  determinations  to  correal 
for   the   amount   of    iodine   required    to   give   the 
standard  (pink)  colour  (Washburn.  .1.   \nier.  (  ben 
Soc.   ions.  30,  42)  with  the  starch  solution 

VV.  11.  P. 

Chromium  phosphate.  [Volatility  of  platinum.', 
A.  !•'.  Joseph  and  \V.  X.  Rae.  Chem.  Soc.  Trans., 
1017.    141.    100  -  202. 

OH    mixing    cold    solutions    of    chrome    alum    ami 
disodium    hydrogen    phosphate,    an    amoi 
violet     precipitate    of     hexahydrated     chromium 
phosphate   is   produced.      If   allowed    to   stand   for 
two   days   in    contact    with   the   solution,    the   pre- 
cipitate   becomes    crystalline   without    change    In 
colour    or    composition.     On    longer    standing    it 
becomes  green  and  again  amorphous,  forming  the 
tetrahydrate.     The     violet     crystals     on     boiling 
with   water   for  about    half  an  hour,   forma 
crystalline     tetrahydrate,    and    on     boiling    with 
acetic    anhydride    a    green    crystalline    dihydrate. 
hat  her   of   these   at    a    low   red   heat    gi\es   a    black 
anhydrous  phosphate  and  at  a  red   heat   a 
basic    phosphate.     Either  the   amorphous   or  th* 
crystalline  hexahydrate  on  being  exposed 
slowly   loses   water  anil   becomes  green,   retaining 
its     amorphous     or     crystalline     structure.     The 
process  is  incomplete  after  two  years  hut   i-  pre 
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sumably  due  to  the  formation  of  tetrahydrate. 
The  anhydrous  compound  obtained  by  heating 
the  amorphous  green  tetrahydrate  is  brown 
rather  than  black.  The  hydrated  phosphates 
dissolve  in  sulphuric  and  hydrochloric  acids. 
the  dihydrate  reacting  rather  slowly  with  hydro- 
chloric acid.  The  anhydrous  compound  is 
attacked  by  sulphuric  acid  only  when  the  acid  is 
nearly  boiling.  The  hydrated  forms  dissolve  in 
alkalis  but  the  anhydrous  form  requires  strong 
heating  with  lime  to  bring  it  into  an  alkaline 
solution.  Sodium  carbonate  solution  immediately 
converts  the  hexahydrate  into  a  green  basic  com- 
pound retaining  alkali  which  is  not  removed  by 
'washing  with  water.  Volatility  of  platinum. — 
The  fact  that  platinum  readily  volatilises  when 
heated  in  air  is  illustrated  by  the  fact  that  the 
authors'  crucible,  weighing  40  grms..  lost  over 
1  grm.  during  two  heatings  totalling  48  hours 
at  1100°  C.  in  a  gas  furnace  with  a  good  draught 
(see  Ciookes.  this  J..  1912.  540). — W.  H.  P. 

Xeodymium  as  the  cause  of  the  red-violet  colour 
in  certain  minerals.  K.  T.  Wherry.  J.  Wash. 
Acad.  Sci.,  1917,  7.  143—146. 

The  red-violet  colour  of  some  samples  of  calcite 
and  apatite  has  been  attributed  to  the  presence 
of  manganese,  though  both  permanganates,  which 
are  too  unstable  to  be  permanent,  and  manganic 
salts,  which  may  develop  in  minerals  under 
niildly  oxidising,  conditions,  have  characteristic 
absorption  spectra  which  have  hitherto  not  been 
observed  with  calcite  or  apatite.  The  presence  of 
ferrous  iron  in  these  minerals  moreover  precludes 
the  possibility  of  a  manganic  salt.  Violet  and 
red-violet  specimens  of  apatite  which  are  free 
from  any  underlying  green  colour  due  to  ferrous 
iron,  have  recently  been  discovered  in  California, 
and  give  the  characteristic  absorption  spectrum 
of  neodymium.- — J.  N.  P. 

Carbon  ;    The  Penfield  test  for .     W.  G.  Mixter 

and  F.  L.  Haigh.     J.  Amer.  C'hem.  Soc,  1917,    i 
39,  374—375. 

The  delicacy  of  the  Penfield  test  for  carbon  in  ) 
minerals,    which    consists    in    fusing    with    lead 

chromate  and   observing  the  effect  of  the  gases  ! 
evolved  on  a  drop  of  barium  hydroxide  solution 

in  the  same  hard  glass  tube,  has  been  tested  by  the  i 

authors.     The  source  of  carbon  was  a  mixture  of  ! 

silicon  carbide  and  alumina  which  could  be  freed  ! 

from    dust    and    other    carbonaceous    impurities  I 

by  heating  in  oxygen.     It  was  found  that  positive  i 

1  resul1  s  could  be  obtained  with  a  quantity  of  carbide  ! 
containing  0003  mgrm.  of  carbon. — W.  H.  P. 

Volatilisation  of  potassium  salts  from  cement 
materials.      Anderson  and    Nestell.     See   IX. 

Volumetric  ■method  for  determining   the  strength   of  | 
hypochlorite    solutions.       Analysis    of    hydrogen 
peroxide.    Bury.    See  XIXb. 

Patents. 

Potash ;  Process  for  obtaining from  potash- 
rocks.  F.  C.  Gillen,  Assignor  to  W.  A.  Krasselt, 
Milwaukee,Wis.U.S.Pat.  1,215,517,  Feb.  13. 1917. 
Date  of  appl.,  Apr.  19,  1915. 

The    ground    mineral    is    heated    under    pressure 
with  an   aqueous   solution   of   sodium   hydroxide   j 
or  carbonate,  whereby  sodium  silicate  and  potas-   ; 
sium  aluminate  are  formed.     After  adding  borax 
to   prevent   the   formation    of    a    double   sodium   ' 
aluminium    silicate,    carbon    dioxide    is   admitted 
to  the  solution  and  brings  about  the  separation 
rf  alumina  and  silica  and  the  formation  of  potas- 
sium   and    sodium    carbonates,    from    which  the 
potassium  salt  may  be  separated. — J.  N.  P. 


Felspar  and  other  potash-bearing  silicious  minerals  ; 

Decomposing .      W.   H.    Gillen,   Milwaukee, 

Wis.  U.S.  Pat.  1,215,518.  Feb.  13,  1917.  Date 
of  appl.,  Feb.  21,  1910. 
The  ground  mineral  is  mixed  with  borax,  added 
to  an  excess  of  an  aqueous  solution  of  sodium 
hydroxide,  and  heated  under  pressure,  whereby 
sodium  and  aluminium  silicates  are  formed. 
Carbon  dioxide  is  then  admitted,  and  aluminium 
silicate  and  silica  are  precipitated  and  removed, 
while  potassium  carbonate  remains  in  solution. 

—J.  N.  P. 

Potassium     compounds ;      Process     of     producing 

soluble .     H.  P.  Bassett,   Catonsville.   Aid., 

Assignor  to  The  Spar  Chemical  Co..  Baltimore, 
Md.  U.S.  Pat.  1,217,388,  Feb.  27,  1917.  Date 
of  appl.,  Mar.  8,  1915. 
A  mixture  of  an  insoluble  silicate  containing 
potassium  with  an  alkali  acid  sulphate,  and 
another  salt  capable  of  absorbing  sulphur  trioxide, 
is  heated  progressively  to  the  decomposition 
temperature  of  the  acid  sulphate.  The  sulphur 
trioxide  gas  liberated  by  the  reaction  is  led  back 
and  brought  into  contact  with  the  mass  at  the 
commencement  of  the  heating,  when  it  is  again 
absorbed  and  brought  into  action. — J.  B.  C.  K. 

Potassium-containing  silicates  and  phosphate  rock  ; 
Process  of  treating .    H.  P.  Bassett,  Catons- 
ville,   Assignor    to    The    Spar    Chemical    Co.. 
Baltimore,    Md.     U.S.  Pat.  1,217,389,  Feb.  27, 
1917.     Date  of  appl.,  July  15,  1915. 
A  mixture  of  ten  parts  by  weight  of  an  insoluble 
silicate    containing    potassium,    and    one    to    two 
parts   of   phosphate   rock,    is   heated    to   900°   to 
1200°  F.    (about    480°— 650°  C.)   with    6—8   parts 
of  sulphuric  acid,  an  equal  weight  of  water,  and 
0-5    part    of    carbon.     At    this    temperature    the 
carbon  or  other  carbonaceous  material  acts  as  a 
reducing    agent,    and    the    sulphuric    acid  decom- 
poses the  phosphate  rock,  with  the  result  that  the 
potassium  is  brought  into  soluble  form. — .1.  B.  C.K. 

Potassium  salts  ;  Process  of  producing .     H.  P. 

Bassett,  Catonsville,  Md.,  Assignor  to  The  Spar 
Chemical  Co.,  Baltimore,  Md.  U.S.Pat.  1.217,390, 
Feb.  27,  1917.  Date  of  appl.,  July  15,  1915. 
In  order  to  produce  soluble  potassium  salts,  an 
insoluble  silicate  containing  potassium  is  heated 
to  a  reacting  temperature  with  calcium  sulphate, 
sulphuric  acid,  water,  and  a  reducing  agent. 
As  an  example  of  the  quantities  used,  the  following 
are  given  :  Green  sand  marl,  10  parts  by  weight, 
calcium  sulphate,  1 — 2,  sulphuric  acid,  4,  water, 
6 — 8,  and  carbon,  0-5  parts. — J.  B.  0.  K. 

Potash  and  alumina  ;    Process  for  extracting  — — 

from   alunite.       P.    J.    Fox,    Washington,    D.C. 

U.S.   Pat.    1,217,432,   Feb.   27,    1917.     Date  of 

appl.,  May  5,  1916.     (Dedicated  to  the  public.) 

Alunite  and  a  fluoride  are  ground  together  and 

the  finely-powdered   mixture  is  heated  until  the 

aluminium  is  converted  into  aluminium  fluoride. 

The  potash  is  leached  out  of  the  fused  mass  with 

water,  and  the  residue  is  then  treated  for  recovery 

of  the  aluminium  by  means  of  fluxing  agents  and 

electrolysis. — J.  B.  C.  K. 

Alkaline    deposits ;      Process    of    recovering    con- 
stituents of  value  from .    Process  of  recovering 

potassium  chloride  from  alkaline  deposits.   Process 

of  recovering  borax  from  alkaline  deposits.     L.  C. 

Jones    and    F.     L.     Grover,      Syracuse,    N.Y., 

Assignors   to    The  Solvav  Process  Co.,  Solvay, 

N.Y.     U.S.  Pats.   (A)   1,215,543,   (b)   1,215.544, 

and  (c)  1,215,545,  Feb.  13,  1917.     Date  of  appl., 

Aug.  30,  1918. 

(A)  Brines     containing    sodium     carbonate    and 

potassium    salts    and    borates    are    treated    with 

carbon    dioxide,     and     the    sodium     bicarbonate 
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precipitated  is  removed.  Sodium  carbonate, 
which  is  recovered  later,  is  then  added  in  sufficient 
quantity  to  prevent  the  precipitation  of  potassium 

salts.  The  solution  is  concentrated  at  a  high 
teruperatmv.  when  sodium  carbonate,  chloride, 
and  sulphate  are  precipitated  and  boric  arid 
and  its  less  soluble  salts  are  converted  into  the 
more  soluble  sodium  metaborate.  On  cooling, 
potassium  chloride  is  precipitated.  The  operation 
may  he  modified  by  treating  a  portion  onlv  of  the 
brine  with  carbon  dioxide,  removing  the  bicar- 
bonate, and  adding  the  remaining  treated  solution 
to  the  original  untreated  portion,  then  con- 
centrating at  a  hiu'h  temperature  to  precipitate 
sodium  carbonate,  chloride,  and  sulphate,  and 
finally  cooling  to  precipitate  potassium  chloride. 
(!■)  The  brine  is  concent  rated  at  a  high  tem- 
perature, when  boric  acid  salts  are  convened  into 
more  soluble  sodium  metaborate  and  tbe  less 
soluble  sodium  salts  are  precipitated,  Tbe  con- 
centration is  continued  until  the  solution  is 
saturated  with  potassium  chloride  at  the  tem- 
perature employed.  The  potassium  chloride  is 
then  precipitated  by  cooling,  and  removed.  The 
mother  liquor  containing  sodium  metaborate  is 
returned  to  each  succeeding  batch  of  brine  until 
the  solution  is  saturated  with  this  salt,  when  it 

is  precipitated  as  borax,  and  the  remaining 
solution  is  added  to  the  next  portion  of  brine 
to  be  treated,  (c)  Alkaline  brines  containing 
sodium  carbonate  are  heated  to  convert  boric  acid 
and  its  less  soluble  salts  into  the  more  soluble 
sodium  metaborate.  Tbe  solution  is  concen- 
trated at  a  high  temperature  to  precipitate  sodium 
carbonate,  sulphate,  and  chloride,  and  then  cooled 
to  precipitate  potassium  chloride.  The  solution 
is  then  treated  with  carbon  dioxide  to  convert,  the 
sodium  metaborate  into  borax,  which  is  pre- 
cipitated.— J.  X.  P. 

Potassium  and  magnesium   chlorides  ;     Process  of 

recovering from  natural  deposits.    I .,.  ('.  Jones, 

!•'.  L.  Grover.  and  .1.  1,.  Silsbee,  Syracuse.  X.V.. 
Wignors  to  The  Solvay  Process  Co.,  Solvay, 
X.Y.  U.S.  Pat.  1,215,646,  Feb.  13,  1917.  Date 
of  appl..  Oct.  23,  1910. 
The  brine  is  evaporated  at  a  relatively  low- 
temperature  until  nearly  saturated  with  respect 
to  potassium  chloride.  The  sodium  chloride, 
which  is  precipitated  during  the  concentration,  is 
removed,  and  the  evaporation  of  the  liquor  is 
continued  at  a  high  temperature,  with  further 
separation  of  sodium  chloride,  until,  at  the  tem- 
perature employed,  it  is  saturate. 1  with  potassium 
chloride  but  not  with  magnesium  chloride.  The 
liquor  is  cooled  to  precipitate  potassium  chloride. 
which  is  removed,  and  is  then  evaporated  at  a 
high  temperature,  with  further  precipitation  of 
sodium  chloride,  until  again  saturated  with  potas- 
sium chloride,  and  cooled  to  give  a  second  crop 
of  this  salt.  To  recover  the  magnesium  chloride 
which  remains  in  solution,  the  final  mother  liquor 
is  evaporated  at  a  high  temperature,  and  the 
carnal  lite    which    precipitates    is    removed,    until 

a  fused  product  remains  containing  about  18% 
UgCl,  and  52%  water.  Solid  potassium  chloride 
is  removed  from  the  carnallite  by  dissolving  away 
the  magnesium  chloride  in  a  liquor  saturated 
with  potassium  chloride  but  unsaturated  with 
magnesium  chloride. — J.  X.  P. 

(a)  (b)  Alkaline   deposits  :     Process   of  recovering 

constituents   <>f   value   from    natural   .     (c) 

Process  of  separating  mixed  potassium  chloride 
and  borax.     .1.   D,   Pennock.   J..  ('.  Jones,  and 

!•'.    I.,  (inner.  Syracuse.    N.V.,   Assignors  to  Tbe 
Solvav    Process   Co..    Solvav,    X.Y.       I    .S.    Pats. 

(A)   1,215,574,  (hi   1,215,575,  and  (<■>   1,215,576, 
Feb.   13,   1917.     Dates  of  appl.,   Her.  16,   1915, 
Jan.  14,  191b.  and  Sept.  12,  [916. 
(a)  Tin-;  sodium  carborate  present  in  the  solution 


of  the  material  is  converted  into  bicarbonate  and 
removed.     The  solution  is  then  evaporated   when 

sodium  chloride  and  sulphate  are  deposited  and 
potassium  salts  retained.  Calcium  chloride  and 
milk  of  lime  are  added  to  convert  sulphate, 
borate,  and  carbonate  compounds  into  insoluble 
calcium  suits.  The  product  is  filtered  and  the 
solution  is  subjected  to  alternate  hoi  and 
crystallisation  to  receiver  separately  the  remaining 
sodium  and  potassium  chlorides.  (B)  The  solution 
is  treated  with  carbon  dioxide  to  convert  sodium 
carbonate  into  bicarbonate,  which  is  precipitated 
and  removed.  Potassium  sulphate-  and  sodium 
chloride,  which  are  obtained  at  a  later  stage  of  a 
previous  operation,  are  added  to  the  solution  in' 
such  quantity  that  upon  concentration  by  evapora- 
tion at  a  high  temperature,  all  the  sulphate  will 
be  precipitated  and  the  solution  will  be  left  with 
double  the  potassium  content  of  the  original  lake 
water.  During  this  evaporation,  sodium  sulphate 
and  chloride  arc-  lirst  precipitated  and  removed, 
then  potassium  sulphate-  and  sodium  chloride  are 
precipitated.  The  potassium  chloride  remains 
m  solution  and  is  precipitated  by  cooling,  (c)  A 
solution  containing  approximately  23-6%  potas- 
sium chloride,  S-ti",,  borax,  and  t>7S",,  water  is 
concentrated  at  a  high  temperature  until  saturated 
with  potassium  chloride  while  remaining  unsafe 
turated  with  borax.  The  mixed  salts  are  added 
to  the  solution  until  it  is  saturated  with  borax, 
and  while-  still  hot,  the  undissolved  potassium 
chloride  is  removed.  Water,  equivalent  in  amount 
to  that  removed  by  the  evaporation,  is  then  added 
to  the  solution,  which  is  cooled  and  tie- 
removed    by    crystallisation. — J.  X.  P. 

Salts  ;   Process  of  recovering from  mixtv 

solution.     S3.    X.    Trump,    Syracuse.    N.Y.,    A 
signer    to    Solvav    Process     Co.,     Solvav.    X.Y. 
U.S.   Pat.   1,216,187,     Feb.   13,    1917.     Date  ■•! 
appl..  Mar.  121.  1916. 

Tin-:  solution  is  subjected  to  fractional  crystaUlw 
tion  in  a  scries  of  evaporating  vessels  which  are 
maintained  at  progressively  increasing  tempera- 
tures. During  the  concentration,  the  solution 
circulates  from  the  vessel  at  the  highest  tempera- 
ture to  the  one  at  the  lowest,  and  the  salt  pre- 
cipitated in  each  vessel  is  transferred  to  the 
adjacent  one  at  a  higher  temperature,  wherebf 
the  more  soluble  salt  is  dissolved.  The  tinal 
products  of  the  separation  are  removed  from  the 
vessels  at   each   end   of  the  series.— J.  X.  I'. 

Aluminium  chloride  :  Manufacture  of— — .  A. 
\|.  I'.  McAfee.  Port  \rthur.  Assignor  to  Gulf 
P. lining  Co..  Pittsburgh.  Pa.  P. S.  Pat .1.217. 171. 
Feb.  27.  1917.    Date-  of  appl.,  Sept.  29,  1916. 

FlNKl.Y-Dlvim-'i)  hydrated  alumina,  or  unelried 
bauxite,  is  mixeel  with  finely-divided  coking  coal, 
with  or  without  a  temporary  binder,  the  mixture 

is  coked,   and    is  then   submitted    to  the  action  e.l 

chlorine  gas.  or  of  a  gas  containing  chlorine. 

—J.  B.C.  K. 

Aluminium  chloride;    Art  of  producing —  ■     N| 
Harnett    and    I,.   Burgess,   New   York,    \ssignors 
to    Vlchlor  Chemical   i'o.      P.S.   Pat.    1.2I> 
Mar.  r>.   1917.      Kale-  of  appl.,    Vug.   1  t.   1916. 

All  viiMi  m  carbide  i-  tr.at.il  with  hydrochloric 
acid  gas  in  the  presence  of  heat ,  and  the  aluminium 
chloride  produced  by  the  reaction  i-  volatilised 
and  condensed.  The  other  gases  evolved  during 
lb.-  reaction  are  employed  for  heating  the  retort. 
The  apparatus  used  consists  of  a  furnace,  a  retort 
w  it  Inn  lie-  furnace,  a  condenser,  a  charming- 
hopper,  and  gos-burners  for  heating  fur  furnace 
with  the  evolved  gases.     J.  It.  C.  K. 
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Liquefying  and  separating  gases  [air];    Apparatus 

for- .  R.  Mewes,  Berlin.   U.S.  Pat.  1,215,957, 

Feb.  13.  1917.  Date  of  appl.,  Oct.  7,  1915. 
Air.  at  low  pressure  is  cooled  by  a  counter-current 
device  and  fed  to  a  coil  within  a  separating  chamber 
and  opening  into  it.  The  air  passes  from  the 
separating  chamber  to  an  expansion  chamber  and 
thence  to  a  second  coil  in  the  separating  chamber. 
Air  rich  in  oxygen  is  forced  at  high  pressure  by  a 
•  doled  compressor  through  a  third  coil  in  the 
separating  chamber,  in  counter  current  to  the 
expanded  air,  to  a  throttle  valve,  from  which  it 
issues  into  the  separating  chamber.  Air  rich  in 
nitrogen  is  similarly  compressed  and  passed 
through  a  fourth  coil  in  the  separating  chamber 
to  a  throttle  valve,  from  which  it  also  issues  into 
the  separating  chamber. — W.  F.  F. 

Sulphuric    acid;     Apparatus    for    the    continuous 

concentration    of .        S.     Dreyfus,     Denton, 

Lanes.  U.S.  Pat.  1.217,577,  Feb.  27,  1917. 
Date  of  appl.,  Jan.  10,  1917. 

.See  Eug.  Pat.  101,642  of  1916  ;  this  J..  1916.  1155. 

Sulphuric   acid  ;     Process   of  producing .       P. 

Farup,  Glosbaugen,  Assignor  to  Det  Norske 
Aktieselskab  for  Elektrokemisk  lndustri,  Ohris- 
tiania,  Norway.  U.S.  Pat.  1,219,277.  Mar.  13. 
1917.     Date  of  appl.,  Feb.  25,  1913. 

See  Fr.  Pat.  454,893  of  1913  ;    this  J.,  1913,  S67. 

Sodium  thiosutphate  :    Process  for  the  manufacture 

of .    T.  W.  S.  Hut  chins,  L.  Hargreaves,  and 

A.  C.  Dnnningharn,  Middlemen.  U.S.  Pat. 
1.219.81 9,Mar.20. 1917.  Dateofappl.Aug.18, 1916. 

See  Eng.  Pat.  12.599  of  1915  ;   this  ,T.,  1916,  1059. 

Process  of  producing  cement  and  recovering  potassium 
compounds.      U.S.    Pat.    1,219,315.     See  IX. 

VIII.— GLASS;    CERAMICS. 

Patents. 

Plate  glass;    Manufacture  of .      R.   S.  Pease, 

Assignor  to  Pittsburgh  Plate  Glass  Co..  Pitts- 
burgh, Pa.  U.S.  Pat.  1.217,340,  Feb.  27,  1917. 
Date  of  appl.,  June  5,  1915. 
A  SHALLOW  pot  is  partially  filled  by  dipping  it  into 
molten  unrefined  glass  contained  in  a  tank. 
The  pot  is  then  allowed  to  float  on  the  surface 
of  the  molten  glass  and  is  moved  forward  and 
exposed  to  a  refining  heat.  When  the  glass  in 
the  pot  is  sufficiently  refined,  the  pot  is  allowed 
to  cool  slightly  and  is  then  removed  from  the 
tank  and  the  glass  poured  into  another  vessel. 

—A.  B.  S. 

Pots  for  the  manufacture  of  plate  glass,  and  method 
of  making  same.     C.  H.  Kerr,  Tarentuin,  Pa., 
Assignor  to   Pittsburgh  Plate  Glass  Co.,   Pitts- 
burgh, Pa.     U.S.  Pat.  1,217,956,  Mar.  6.  1917. 
Date   of   appl.,    May   8,    1914.     Renewed   Nov. 
18,  1916. 
Pots  for  melting  plate  glass  are  made  of  ordinary 
glass-house   pot   clay   mixed    with    finely   divided 
silica  or  sand,  so  that  the  mixture  contains  8  to 
30%  of  the  silica.     The  sand  is  of  such  fineness 
that  the  major  portion  consists  of  grains  less  than 
005  in.  diameter. — A.  B.  S. 


Glassware  ;    Process  of  producing  decorative  colour 

effect?    on .         H.     Northwood,     Wheeling, 

W.  Va.  U.S.  Pat,  1,217,490,  Feb.  27,  1917. 
Date  of  appl..  Sep.  28,  1916. 
The  ware  is  stained  with  copper  sulphate  solution 
(with  or  without  a  binder  such  as  ferruginous 
clay),  fired  at  900 "  F.  (480'  C),  cooled,  and  the 
binder  removed.  It  is  then  coated  with  a  solution 
of  a  silver  salt  (with  or  without  a  binder)  and 
re-fired  at  the  same  temperature. — A.  B.  S. 

Carborundum  articles.    G.  A.  Balz,  Railway.   V.I.. 

U.S.A.  Eng.  Pat,  103,81s,  Dec.  19,  1916.    (Appl. 

No.    18,199   of   1916.)    Under   Int.   t'onv.,   Jan. 

2S,  1916. 
Powdered  or  granulated  carborundum  (firesand) 
is  mixed  with  about  2%  of  slaked  lime  or  other 
alkaline-earth  hydroxide  and  sufficient  water  to 
make  the  mass  plastic.  Articles  are  made  by 
pressing  or  moulding  and  then  burning  at  1400°  C. 
or  somewhat  higher  so  as  to  flux  or  frit  the  material. 
Bricks,  etc.,  made  in  this  way  are  extremely 
refractory  anil  may  be  used  under  conditions  for 
which  neither  aluminous  nor  silicious  materials 
are  satisfactory. — A.  B.  S. 

Kiln  construction.  C.  H.  Zwermann,  Kalamazoo, 
Mich.  U.S.  Pat.  1.216,590,  Feb.  20,  1917. 
Date  of  appl.,  Dec.  4,  1916. 
The  goods  to  be  burned  are  supported  in  the  centre 
of  the  kiln,  and  are  separated  from  the  com- 
bustion chambers  at  each  side  by  partitions.  A 
series  of  lateral  and  upright  tubular  flues  is  con- 
nected to  each  combustion  chamber.  The  inner 
and  outer  walls  of  the  kiln  are  insulated  from  each 
other.— A.  B.  S. 

Glass  ;  Production  of  articles  of and  apparatus 

therefor.  J.  Connollv.  Manchester,  and  J.  A. 
Temple.  Richmond.  Eng.  Pat.  104,555,  Mar.  15. 
1916.    (Appl.  No.  3848  of  1916.) 

Glass  ;     Method   of  and   apparatus  for   conveying 

molten .    Art  of  feeding  molten  glass.     XV.  J. 

Mellersh-Jaekson,  London.  From  Hartford- 
Fairmont  Co.,  Canajoharie.  N.Y.,  U.S.A.  Eng. 
Pats.  104,605  and  104,606.  June  19,  1916. 
(Appl.  Nos.  S648  and  8653  of  1916.) 

Cutting,  cleaning,  or  polishing  material  [abrasive]  ; 

Manufacture  of  a .     Naaml.  Vennootschap 

West  Borneo  Cultuur  Maatschappij,  The  Hague. 

Eng.  Pat.   100,140.  Mar.  4.   1916.     Under  Int. 

Conv.,  Mar.  4.  1915.   (Appl.  No.  3290  of  1916.) 
See  Ft.  Pat,  481,099  of  1916  ;    this  J.,  1917,  139. 

Carborundum  article  and  process  of  making  it. 
G.  A.  Balz,  Rahwav.  N.J.  U.S.  Pat,  1.217.683, 
Feb.  27,  1917.    Date  of  appl..  Jan.  28,  1916. 

See  Eng.  Pat,  103.818  of  1916;    preceding. 

IX.— BUILDING  MATERIALS. 

Wood  ;   Chemistry  of  the  decay  of .    R.  E.  Rose 

and   M.  W.  Lisse.     J.   Ind.  Eng.  Chem.,   1917, 
9.  284—287. 
Samples  of  sound,  partially  decayed,  and  com- 
pletely rotten  wood  from  Douglas  firs  were  analysed 
with  the  following  average  percentage  results  : — 


soluble 
in  cold 
water. 

Soluble 
in  hot 
water. 

Alkali- 
soluble. 

Cellu- 
lose. 

Acid 
hydro- 
lysis. 

Methyl- 
Pen-        pentos- 
tosans.          ans. 

Methoxy 
group. 

Moisture 
(40-mesh). 

Moisture 
(sawdust). 

Ether 

extract. 

Ash. 

Sound    heart 
wood    .... 

Partially    de- 
cayed .... 

Completely 
rotten 

403 
1-79 
116 

2  23 

419 

7-77 

1061 
3810 
65-31 

58-9 
41-66 

8-47 

071 
0-28 
0-17 

716 
6-79 
2-96 

264 
3-56 
6-06 

394 
5-16 
7-80 

981 
10-63 

1)09 

1022 
9-09 
8-97 

271 
2-05 
2-72 

015 
015 
0-65 
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The  cellulose  was  determined  by  does  and 
Bevan's  method  i>n  the  sawdust,  and  the  other 
constituents  on  powder  passing  through  a  40-mesh 
sieve.  Pentosans  ami  methylpentosans  were 
determined  by  Tollens'  method,  and  the  methoxy 
group  by  Zeisel's  method.  Pi  a  the  acid  hydrolysis 
2  grins,  was  boiled  for S hours  with  2-5  %  sulphuric 
m  id,  and  the  volatile  acids  distilled,  titrated,  and 
ii.it,  -d  as  acetic  .1  i.l.  The  alkali-soluble 
substances  were  determined  by  heating  2  grms. 
on  the  water-bath   with   100  c.c.  oi  dium 

hydroxide  solution,  and  deducting  from  the  loss 
in  weight  the  percentage  removed  by  the  hof 
i  in  I  cow  water  and  ethei  extractions  and  t  lie  arid 
hydrolysis.  The  results  indicate  thai  i  Ho  alkali- 
soluble  material  is  formed  at  the  expense  of  the 
cellulose,  the  determination  of  which  might 
serve  to  detect  incipient  decay.  The  lignin  is 
more  resistant  to  decay  than  the  cellulose,  and 
does  not  appear  to  decay  uniformly,  the  portion 
th-st  attacked  being  that  which  yields  ;t >  < -t  > , ■  acid 
and  furfural  on  hydrolysis.  The  more  resistant 
portion  appears  to  be  that  which  yields  methyl- 
furfural  on  treatment  with  strong  hydrochlorii 
arid,  and  methyl  iodide  when  heated  with  strong 
hydriodic  acid. — C.  A.  M. 

Potash    [potassium]    sails;      Volatilisation    of 

from  cement  materials.     E.  Anderson  and  R.  J. 
Nestell.    J.  Ind.  Kng.-t'hem.,  1917,  9,  253—261. 

Experiments  described   in  detail  show   that    the 

potassium  oxide  in  any  cement  material  can 
be  completely  volatilised,  the  velocity  and  extent 
of  the  volatilisation  depending  upon  the  tem- 
perature, length  of  exposure,  and  the  volume 
of  gas  present,  whilst  in  the  kiln  the  size  of  the 
•  linkers  has  also  an  influence.  The  potassium 
oxide  is  expelled  more  readily  from  some  materials 
than  from  cithers.  Volatilisation  begins  at  about 
1100  C.  and  at  1200°  to  1300°  C.  most  of  the 
potassium  oxide  ran  lie  expelled  from  any  cement 
material.  The  velocity  of  volatilisation  increases 
rapidly  with  the  temperature,  and  at  1400  C. 
nearly  the  whole  of  the  potassium  oxide  ran  he 
expelled  in  a  very  short  time.  The  presence  of 
chlorides,  and  especially  of  calcium  chloride, 
increases  the  speed  of  volatilisation,  whilst  sul- 
phates  have  a  retarding  influence.  It  is  therefore 
an  ad\antage  to  aid  chlorides  to  the  material. 
The  presence  of  sulphur  dioxide  in  the  furna.  e 
gases  deereases  the  rate  of  volatilisation,  owing 
to  the  formation  of  sulphates.  Sodium  oxide  is 
volatilised  nearly  as  readily  as  potassium  oxide. 
The  most  suitable  means  of  obtaining  the  maxi- 
mum volatilisation  of  potassium  oxide  is  to  burn 
the  material  at  a  high  temperature  in  kilns  so 
constructed  that  the  material  is  kept  as  long  as 
possible  in  the  hot  zone  and  in  contact  with  the 
hot  stream  of  gas. — C.  A.  M 

Patents. 

Hoads  :     Method  of  and  material  for  nurturing - 


H.  K.  Phillips,  London.  From  J.  N.  Honey  man, 
Middlesbrough,  and  I'.  II.  Watson,  Hartlepool. 
I,,-.  Pat.  101,472,  Sep.  27,  1910.  (Appl.  No. 
i::.7'jn  of  1916.) 

Road  surfaces  are  rendered  dust  less  by  damping 
them  and  then  covering  them  with  a  mixture  of 
I  part  of  tineh  ground  salt-crust  from  brine  pans 

and  three  parts  of  pulverised  stone  or  slag.  The 
,\ ,-i  mixture  is  immediately  rolled  in. — A.  R  s. 

Concrete  or  artificial  stone:    Composition  of 


for  blocks  and  the  like,    |.'.  (».('.  1  f,,u  ells.  ( ',  ,\ ,.,,( ,  j  . 

Eng.  Pat.   104,505,  Mar.  23,   L916.     (Appl.  No. 

7771   Of   1916.) 

Blocks   for  kerbs,   channels,   mullions,   etc.,   are 


made  of  concrete  composed  of  I  parts  of  granite 
and  1  part  of  Portland  cement  to  which  is  added 
10 °o  of  crushed  liessenu-r  steel  slag.  It  is  claimed 
that  such  blocks  are  60%  stronger  than  those 
made   of   ordinal)    concrete.-    A.  li.  S. 

'    ment  ;    Process  <w   producing        -  and  recovi 
potassium  compounds.     K.  \V.  Huber  and   I     I. 
Heath.    Riverside,    Cal.       U.S.    Pat.    1,219,315, 
Mar.   L3,   L917.     Hate  of  appl.,  Sep.  26,   1916. 

Tin-:  Hue  dust  from  cement  Kilns  is  mixed  with 
an  alkaline-earth  balide  (such  as  calcium  fluoride) 
and  then  heate  I  to  a  cement  forming  temperature 
under  conditions  capable  of  liberating  and  vola  ilis- 
ing  the  alkalis.  The  volatilised  alkali  i-  collected 
in  the  form  of  a  Hue  dust  which  is  mixed  with 
calcium  fluoride  and  digested  with  water  to 
extract   the  potash. — A.  H.  S. 

Timber    and    other    material  :     Tmpregnai 
with    a    preservative.      <>.    P.    M.    Goss.   Seattle, 
Wash.       U.S.     Pat.     1,219,388,    Mar.     13,     1917. 
Date  of  appl.,  Oct.  11.  1915. 

The  timber  is  heated  with  a  bituminous  preserva- 
tive in  a  dosed  container  at  230°  F.  (110 
first  under  atmospheric  pressure  and  then  in  a 
vacuum  of  15  to  28  in.  for  at  least  30  mins.  The 
vacuum  is  then  broken  and  sufficient  pressure 
applied  to  force  from  5  to  20  lb.  of  the  preset  v. it  ive 
into  each  1  cb.  ft.  of  timber.  The  llmd  may  then 
|  be  heated  for  a  further  period  of  1  to  fi  hrs.  under 
atmospheric  pressure,  after  which  it  is  allowed 
to  run  out  of  the  container,  and  a  vacuum  of  I". 
to  28  in.  is  created  in  the  latter. — A.  B.  S. 

Process  of  fireproofing  fibrous  materials.     U.S.   Pat. 
1,216,729.     See   under   V. 


X— METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Steel   forgings;    Ileal   treatment   of  II.    II. 

Ashdown.     Inst.    Me.  h.    Eng.,    Mar.    16,    1917. 

Engineering,  1917.  103.  266  270. 
FURNACES  of  the  approximate  dimensions.  X  it. 
by  10  ft.  by  100  ft.,  with  a  total  capacity  of  150 
tons  of  miscellaneous  forgings,  are  now  extensivelj 
employed  in  large  steel  works.  The  temperatures 
employed,  which  vary  from  050°  C.  (1200°  F.)  to 
927  ('.  (1700°  F.),  are  generally  controlled  p>  ro- 
metrically,  though  through  non-uniformity  the 
values  recorded  are  necessarily  only  local  tempera- 
tures, according  to  the  position  of  the  pyrometer. 
Unless  the  former  temperature  is  exceeded,  com- 
paratively little  change  is  effected  inlhcstru 
condition  of  the  metal.  Forgings,  or  any  part 
of  them,  which  have  been  raised  to  a  high  tempera 
tore  and  received  little  or  no  subsequent  working. 
retain  on  cooling  a  very  coarse  structure  «ith 
consequent  mechanical  weakness.  The  best 
structural  conditions  are  obtained  by  allowing 
the  heated  forging  lii-sl  to  fall  below  its  re.  alescence 
temperature  and  then  reheating  somewhat  aboVt 
this  point,  and  preferably  cooling  in  air.  The 
maximum  hardening  of  steel  is  obtained  bj 
quenching  at  a  temperature  just  above  its  . ■ales- 
cence point,  bj  ensuring  that  the  temperatun 
is  uniform  throughout  the  metal,  and  bj  cooling 
as  rapidlj  as  possible  until  the  critical  range  has 
been  passed.  In  both  quenching  and  aim. 
the  best  results  have  been  obtained  b)  not  •■ 
in,  843    C.  (l.">.",(ij  P.).     Above  this  point  a  ■ 

st  ru.  I  in  i-  develops  and    in.  lea  so  the  more  rapid!] 

the    higher   the   temperature.      Excessive   heating 

quenching  also  renders  the  cooling  medium 

u nu ssaril]  hot  and  thus  causes  a  comparatively 
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glow  cooling  of  the  forging  through  its  critical 
stage,  allowing  partial  precipitation  of  the  ferrite. 
Water  serves  as  a  very  satisfactory  quenching 
medium,  and  in  the  case  of  large  masses  of  steel, 
such  as  gun  forgings,  has  the  advantage  of 
obviating  the  expense  and  risk  attending  the  use 
of  large  quantities  of  oil.  Steels  may  be  annealed 
for  the  purpose  of  subsequent  machining  by 
burying  in  sand,  which  for  small  forgings  should 
first  be  heated,  so  that  the  metal  is  completely 
covered  before  the  temperature  has  fallen  below 
the  critical  point.  Failures  in  the  annealing  of 
forgings  of  irregular  shape  have  been  caused  by 
the  large  difference  in  time  taken  by  the  different 
parts  of  the  forging  to  acquire  a  given  temperature 
during  the  heating,  thus  causing  deterioration  of 
the  areas  of  smaller  section  through  prolonged 
exposure  to  high  temperatures.  This  defect  has 
been  obviated  by  subjecting  the  forging  for  a  long 
interval  to  a  temperature  of  about  704°  C. 
(1300°  F.),  when  little  structural  change  is  under- 
gone, and  then  gradually  raising  to  the  predeter- 
mined   temperature. — J.  N.  P. 


[Sled]  forgings  ;   Heat  treatment  of  large 


W. 


Beardmore.     Inst.  Mech.  Eng..  Mar.   1(5.    1917. 
Engineering,  1917,  103.  270—271. 

Thk  difficulties  of  the  heat  treatment  of  forgings 
increase  with  the  size,  as  the  mechanical  properties, 
which  depend  on  the  crystalline  growth  or  size 
of  grain,  are  largely  influenced  by  the  time  the 
material  is  maintained  at  any  chosen  temperature 
and  by  the  rate  of  cooling.  A  limit  is  thus 
ultimately  reached  in  the  size  of  the  forging  beyond 
which  a  plain  carbon  steel  cannot  be  used  with 
safety  and  an  alloy  steel  becomes  necessary.  The 
slowness  of  cooling  of  the  inner  layers  of  heavy 
masses  of  steel  results  in  the  formation  of  large 
crystal  grains  in  the  centre,  and  necessitates  oil 
quenching  to  accelerate  the  cooling  and  diminish 
the  size  of  the  grain.  In  these  cases  a  subsequent 
reheating  is  generally  necessary  to  remove  the 
hardness  introduced  by  the  quenching.  In  the 
case  of  very  large  forgings,  however,  the  effect  of 
oil  quenching  is  limited  to  the  outer  layers,  an 
area  in  the  centre  remaining  unaffected.  An 
oil-treated  shaft  of  18  inches  diameter,  and  of 
the  following  percentage  composition  :  C,  018, 
Mn,  0-65,  Si,  010,  S,  0048,  P,  0-037,  was  main- 
tained for  two  hours  at  820°  C.  (1505°  F.),  and 
cooled  in  oil,  giving  a  product  with  the  following 
properties  : — 


Outside  layer 
Centre     


Elastic 

limit. 


Tons  per 

sq.  in. 

17-5 

150 


Ultimate 
stress. 


Tons  per 

sq.  In. 

331 

29-0 


Elongation 
on  -  in 


Per  cent. 


27-0 
310 


deduction 
of  area. 


Per  cent. 


531 
46-0 


The  intimate  relation  which  exists  between  the 
nature  of  the  grain  and  the  amount  of  work  applied 
during  forging  makes  it  desirable  that  in  every 
part  the  cross-section  should  be  reduced  to  at 
least  one-third  of  the  original  section  of  the  ingot. 
For  materials  of  a  tensile  strength  exceeding  40 
tons,  it  is  generally  safer  to  use  an  alloy  steel, 
while  for  a  tensile  strength  below  this  figure,  an 
oil-treated  low-carbon  steel  is  satisfactory.  In  the 
furnace  treatment  of  forgings  of  non-uniform 
thickness,  the  premature  heating  of  the  areas  of 
smaller  section,  resulting  in  the  progressive  growth 
of  the  crystalline  grain,  can  be  avoided  by  enclosing 
the  narrower  parts  in  asbestos  sheets.  When,  by 
machining,  the  outside  surface  has  been  removed 
from  large  forgings,  which  have  been  quenched 
during  the  heat  treatment,   distortion  is  apt   to 


occur,  probably  owing  to  internal  stresses  acquired 
during  the  operation  of  quenching.  It  is  advisable 
on  this  account  first  to  machine  roughly  the  forging 
after  treatment  and  then  to  re-anneal  before  the 
final     machining. — J.  N.  P. 


shtl:    Determination   of  carbon   in 


by  micro- 


graphical  examination.    A.  l'ortevin.    Kcv.  Met., 
1016,  13,  420—428. 

The  estimation  of  carbon  in  steels  by  measuring 
under  the  miscroscope  the  relative  proportions  of 
ferrite  and  pearlite,  may  be  disturbed  by  the 
inequality  of  the  distribution  of  carbon  throughout 
the  metal.  This  heterogeneity,  which  is  not. 
indicated  by  chemical  analysis,  may  be  detected 
by  observing  large  surfaces  with  a  low  magnifica- 
tion. Errors  may  also  arise  through  the  ferrite 
and  pearlite  being  deposited  in  laminated  schist- 
like form.  In  this  case,  duplicate  sections,  one 
parallel,  and  the  other  perpendicular,  to  the 
direction  of  the  alinement  of  the  layers,  should 
be  examined.  Variations  in  the  fineness  of  the 
texture  lead  to  the  necessity  of  varying  the 
magnification  with  each  specimen,  so  as  to  bring 
the  mean  dimensions  of  the  areas  of  ferrite  and 
pearlite  to  the  same  scale.  Samples  of  metal  for 
examination  must  first  be  subjected  to  the  same 
conditions  of  annealing,  as  the  structure  of  the 
pearlite  and  its  association  with  ferrite  and 
cementitc  are  largely  modified  by  the  heat  treat- 
ment received.  The  presence  of  manganese  and 
chromium,  which  affect  the  relative  proportions  of 
ferrite  and  pearlite,  gives  an  illusory  high  value 
in  the  micrographical  estimation  of  carbon. 

—J.  N.  P. 

Development  of  United  Kingdom  Mineral  resources. 
New  branch  of  the  Ministry  of  Munitions. 

A  new  Branch  of  the  Ministry  of  Munitions  has 
been  established  under  Sir  Lionel  Phillips,  Bart.. 
as  Controller,  to  deal  with  the  examination  and 
development  of  such  mineral  properties  (other 
than  coal  or  iron  ore)  in  the  United  Kingdom 
as  are  considered  likely  to  be  of  special  value  for 
the  purposes  of  the  war."  The  Minister  of  Munitions 
lias  appointed  the  following  gentlemen  to  act  as 
an  advisory  Committee  on  the  development  of 
mineral  resources : — Sir  Lionel  Phillips,  Bart. 
(Chairman),  Mr.  F.  J.  Allan,  Mr.  C.  W.  Fielding. 
Mr.  R.  J.  Frecheville,  Professor  F.  W.  Harbord, 
F.I.C..  Assoc.  R.S.M.,  Mr.  F.  Merricks.  Sir  Harry 
Ross  Skinner,  Dr.  A.  Strahan,  LL.D.,  F.R.S. 
(representing  the  Geological  Survey),  and  Mr. 
Edgar  Taylor,  together  with  a  representative  to  be 
nominated  by  the  Board  of  Trade. 


[Silver;]   Sodium   sulphide,   precipitation    [of ] 

at  Nivissina.  R.  B.  Watson.  Bull.  Canadian 
Inst.  Min.  Eng.,  Nov.,  1916.  Eng.  and  Min.  J., 
1917,  103,  378—379. 

OWING  to  the  increased  cost  of  aluminium,  sodium 
sulphide  has  been  substituted  for  aluminium 
powder  (this  J.,  1913,  660)  for  precipitating 
cyanide  solutions.  The  solution  is  agitated  with 
sodium  sulphide  solution,  the  required  amount 
of  the  latter  being  ascertained  by  constant  testing 
of  the  spent  solution  leaving  the  filter-press. 
The  slight  excess  of  sulphide  required  for  completi 
precipitation  is  destroyed  by  aeration,  after  \>  hich 
the  regenerated  cyanide  liquor  is  returned  to  the 
treatment  tank.  The  silver  sulphide  precipitate 
is  made  into  a  pulp  with  4  parts  of  8%  caustic 
soda  (0031b.  NaOH  per  oz.  Ag).  The  pulp 
circulates  through  a  small  tul.e-mill  containing 
300  lb.  of  aluminium  ingots.  After  10—12  hours. 
desulphurisation  is  complete;  2A1-  SNaOH-f- 
3Ag2S=Na2AL01  +  6Ag+3XaSI[      ll.O.  I  he 

metallic  precipitate  is  Slter-pressed,   washed    for 
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2  hours,  and  molted   down   I"  bullion   (996  One). 

The  sin  ij  is  saved  and  put  through  a  small  I  'last  - 
furnace.  The  process  cannot  he  used  for  pre- 
cipitating gold  from  cyanide  solutions. —  \V.  K.  S. 

Flotation   [of  oxide  ores] ;    Notes  on .     J.   M. 

Callow,    \mer.  Inst.  M in.  Kng..  Feb.,  1917.    Viet. 
andChem.  Bng.,  CUT,  16,250—252. 

Tire  tailing  of  the    Vfagma    (Ariz.)  mill,  carrying 
considerable    qn;i nt it ics   of   oxides,    is   sulphi.lis.il 
by  hydrogen  sulphide,  and  subsequent!}    concer. 
trated  by  notation  (this  J.,   L916,  929).     The  gas 
i^  forced  by  means  of  a  centrifugal  pump  through 

the    pulp    in    a    closed     cell.       It     was    found    that 

hydrogen  sulphide  in  proper  quantity  promotes 
tne  dotation  of  natural  sulphides  refractory  to 
other      concentration      processes.      and       uniform 

recovery  of  both  the  natural  sulphides  and  the 
oxides  coated  with  a  (Urn  of  sulphide  is  obtained. 
The  hydrogen  sulphide  is  made  by  heating  sulphur 
with  2  j  parts  of  California  crude  oil  to  300°  C. 
in  a  retort.  The  solution  is  blown  at  the  head  of 
the  first  flotation  cell,  as  free  gas  in  the  pulp  is 
harmful.  The  sulphur  consumption  is  i — It  lb. 
per  ton  of  tailing,  and  3  lb.  per  ton  of  carbonate 
ore  containing  3—4%  of  copper. — W.  U.S. 

Tungsten-molybdenum  alloys.     K.  A.  Pahrenwald. 

\mer.   Inst.  Attn.   Kng..'  Feb.,  1917.     Met.  and 
Chem.   Kng.,   1017,   16,  249. 

THE  alloys  were  prepared  by  compressing  mixtures 
of  reduced  tungsten  and  molybdenum,  in  the 
form  of  powder,  into  briquettes  and  beating  bj 
an  electric  current  in  an  atmosphere  of  hydrogen. 
The  solidus  curve  was  found  !iy  optical  pyrometer 
measurements.  The  equilibrium  diagram  showed 
no  critical  points,  and  the  curve  for  hardness 
was  typical  of  nn  uninterrupted  series  of  solid 
solutions.  The  two  metals  were  found  to  be 
completely  isomorphous.  All  the  alloys  of  the 
series  are  malleable  and  ductile. — W.  K.  S. 

Resiliency  tent*  [on  metals].  <■.  Charpy  and  A. 
Cormi-Thcnard.  Comptes  rend.,  1917,  164, 
473—477. 

The  degree  of  bending  of  metals  by  impact 
reveals  differences  in  the  physical  condition  which 
are  not  shown  by  other  mechanical  test  s.  Measure- 
ments were  repeated  about  five  times  with  bars  of 
steel  and  copper  prepared  as  far  as  possible  under 
the  same  conditions  and  the  extreme  and  mean 
variations  are  tabulated.  The  resistance  to 
impact  of  a  number  of  carefully  notched  test- 
pieces  of  metal  gave  results  of  a  regularity  com- 
parable with  those  obtained  in  measurements  on 
yield  point,  elongation,  and  hardness.  Measure- 
ments by  the  falling  weight  method  of  the 
resiliency  of  similar  straight  bars  of  steel  Here 
found  to  give  results  winch  were  independent  of 
the  height  of  fall,  value  of  weight,  and  dimensions 
of  the  apparatus.  With  notched  test-pii-.es  the 
resiliency  falls-  rapidly  in  proportion  to  the  depth 

of  the  groove,  but  with  tala  of  similar  size  and 

i-  a  definite  physical  constant. — J.  X.  P. 

Dealings    in    lead.      Ministry  of  Munitions    Order. 
See  page  108. 

Mineral    production     of    the     United    Kingdom. 
See  page  III 

Mineral  production  of  Canada.     See  page  111. 

Cobalt  industry  in  Canada.    See  page  141. 

Fixation  of  nitrogen.     Bucher.     .Sec  VI 1. 


Method   for   the   determination    of    the   dissociation 

pressures     of     snip/tides,     and     its    application     to 

covellite    [CuS]   and   pyrite   [FeS.).      Allen   and 
Lombard.     See  VII. 

The  Penfield  test  for  carbon.      Mixtel'  and    Haigh. 
See  VII. 

Patents. 

Refiiiiwi  volalih  metals  [electrically],  S.  Iluldl. 
Stockholm.  Sweden.  Kng.  1'at.  101,21 1,  July  27, 
1916.  (Appl.  No.  10,013  of  1910.)  Under  Int. 
Conv.,  Aug.  14,  1915. 

THE  zinc  or  other  volatile  metal  to  be  refined  is 
introduced  into  the  chamber  of  an  electric  arc 
radiating  furnace  through  an  opening  in  the 
furnace  wall,  until  a  molten  metallic  bath  is 
formed,  and  the  opening  is  then  closed.  Fresh 
material  is  introduced  at  the  bottom  of  the  bath 
through  a  liquid  trap  formed  by  the  molten  metal, 
and  the  zinc  distilled  from  the  surface  of  the  metal 
is  continuously  exhausted  for  condensation  through 
an  outlet  in  the  top  of  the  chamber. — B.  N. 

Ores;    Reduction  of [electrically].    G.  K.  Ilevl, 

London.  Kng.  Pat.  104,004,  Apr.  7  and  13,  1916. 
(Appl.  Nos.  5132  and  5129  of  1910.) 

The  ore  is  crushed  with  the  necessary  fluxes  and 
reducing  agents,  and  the  mixture,  in  the  form 
of  a  thin  rod  or  ribbon,  is  fed  by  a  suitable  appar- 
atus into  |an  enclosed  chamber  to  a  region, 
immediately  below  an  electric  arc  or  series  of  arcs, 
in  which  a  reducing  temperature  is  maintained. 

—B.N. 


Rust- proofing    metal  ;     Process    for 


W.    11. 


Allen.  Assignor  to  Parker  Rust-Proof  Co.  of 
America.  Detroit.  Mich.  U.S.  Pat.  1,215,463, 
Feb,   13,   1917.     Date  of  appl..  Nor.  6,   1916. 

Articles  of  iron  and  steel  are  rendered  rust-proof 
by  immersing  them  in  a  boiling  solution  con- 
taining 0-8 °„  of  acid  ferric  phosphate. — B.N. 

Ore;      [Electrically]    sintering    and    smelting . 

A.  S.  Dwight,  New  York.  U.S.  Kit.  1 .2 15.0:15, 
Feb.  13,  1917.  Date  of  appl..  Mar.  31,  1910. 
Renewed  June  15,  1910. 

A  layer  of  ore  is  sintered  by  tin mbustion  of 

contained  materials  into  a  continuous  sinter  cake, 
and  the  latter  is  moved  continuously  awaj  from 
the  region  where  it  is  formed.  The  intermediate 
portion  of  the  cake  is  subjected  to  an  electric 
current  to  raise  its  temperature,  and  a  current  is 
also  passed  from  the  forward  end  of  the  can 
to  a  conducting  electrode  which  is  relatively 
stationary. — B.  N. 


Ores  ;     Process  for  treating  - 


Apparatus 

roasting    and    sintering    ores.        A.    S.     Dwight. 
Assignor  to  Dwight  and  Lloyd  Sintering 
Inc.,   New  York.     U.S.  Tats,  (a)  1,215,631 
(ii)    1.215,037.    Feb.    13,    1917.      Dates  of  appl.. 
(A)  July  7.   1913.  and  (li)  Oct.  21.   191  I. 

(A)  SULPHIDE  ore  is  roasted  in  shallow  I 
to  obtain  a  uniformly  porous  sinter-cake,  and  air 
is  p.-c-sed  through  the  material.  Whilst  the  ore 
and  gases  are  still  hot,  the  air  is  again  pass.il 
through  the  material  to  enrich  the  gas  in  sulphur 
dioxide,  (n)  Two  grate  surfaces  are  arranged  for 
supporting  and  roasting  a  relatively  thin  la\ci 
of  ore,  and  a  box  is  arranged  under  each  grate 
surface  for  ...lie.  ting  the  products  of  combustion. 
The  air-box  under  the  first  grate  is  divided  into  two 
chambers,  one  of  which  is  conn.,  ted  l.y  a  gas  duel 
to  the  suction  side  of  a  fan.  and  the  latter  drhes 
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the  gas  into  a  hood  covering  the  ore  on  the  second 
grate,  so  that  the  gas  again  passes  through  the 
ignited  ore.  The  products  of  combustion,  from 
the  second  chamber  of  the  divided  air-box,  and 
also  from  the  box  under  the  second  grate,  are  led 
away  through  suitable  ducts. — B.  N. 

Metalliferous     ores  ;      Process     fur     treating  ■ 


R.  L.  Lloyd,  Assignor  to  Dwight  and  Llovd 
Metallurgical  Co.,  New  York.  U.S.  Pat.  1.215,072, 
Feb.  13,  1917.  Date  of  appl.,  Dec.  30,  1912. 
Renewed  Nor.  1,  1915. 

Finely  divided  metallic  sulphide  ore  is  treated 
by  air-blasting  a  stream  of  the  ore  into  a  con- 
fined chamber,  and  oxidising  it  at  a  high  tem- 
perature to  burn  of!  the  sulphur.  Whilst  in  a 
"  highly  heated  and  nascent  state,"  the  particles 
are  arrested  before  reaching  the  chamber  exit 
and  agglomerated,  forming  small  molten  bodies  in 
which  incipient  smelting  takes  place,  and  they 
are  then  collected  in  a  smelting  bath,  whilst  the 
gases  are  withdrawn  from  the  interior  of  the 
chamber. — B.  W. 

Furnaces  for  melting  metals  and  for  other  purposes. 
I.  Hall,  Birmingham.  Eng.  Pat.  104,792,  May 
22,  1910.     (Appl.  No.  7251~of  1910.) 

Heat  treatment  of  articles  suck  as  are  capable  of 
travelling    along    inclines ;      Automatic   furnaces 

f»r  •     J-    R.   C.   August,   Sowerbv   Bridge, 

Yorks.     Eng.  Pat.  104,521,  Feb.  7,  1910.     (Appl. 
No.  1792  of  1910.) 

Puddling  iron.     J.    E.    Fletcher,    Dudley,   and   J. 

Harrison,    Tipton.     U.S.   Pat.    1,220,081,    Mar. 

20,  1917.     Date  of  appl.,  July  31,  1910. 
See  Eng.  Pat.  7091  of  1915  ;    this  J.,  1916,  S49. 

Po'i-dered  or  granulated  metal  ;   Production  of . 

H.  J.  Jack  and  A.  G.  Lobley,   London.      Rug. 

Pat.  17,145,  Dec.  0,1915. 
See  Ft.  Pat.  480,503  of  1915  ;    this  J.,  1917,  144. 

Zinc;    Art   of  recovering  from  zinc-bearing 

ore,    including   the   manufacture   of  briquettes   of 

,  zinc-bearing  ore.  D.  B.  Jones,  Lake  Forest, 
111..  U.S.A.  Eng.  Pat,  104,504,  Mar.  23,  1910. 
(Appl.  No.  4311  of  1910.) 

See  U.S.  Pat.  1,193,680  of  1916  ;  this  J.,  1910,  909. 

Fluxes  for  soldering  aluminium.  C.  F.  W.  Kriews 
Cleveland,  Ohio.  U.S.A.  Eng.  Pat,  104. C33' 
Aug.  7,  1910.     (Appl.  No.  11,140  of  1910.) 

See  U.S.  Pats.  1,208,798  and  1,208,799  of  1916  ; 
this  J.,  1917,  223. 

Casting     under     an     explosive-like     pressure     into 

moulds  ;  Process  and  device  for .     H.  Talla, 

Heilbronn,     Assignor     to     Prazisionsgusswerke 
System    Schmidt-Reichardt     Ges.,     Frankfort 
Germany.    U.S.    Pat,   1,217,002,    Feb.  ">,7    1917* 
Date  of  appl.,  Oct.  10,  1910. 

See  Eng.  Pat.  7466  of  1915  ;    this  J.,  1916,  639. 


Tungsten;      Pro  iv  Hon     of 


from    scheelite. 


J.  I  .  fcSutterheld,  London,  Assignor  to  A.  Ash- 
worth,  Bury.  U.S.  Pat.  1,217,913,  Mar.  6,  1917. 
Date  of  appl.,  Dec.  8.  1915. 

See  Eng.  Pat.  16,562  of  1915  ;   this  J.,  1916,  1066. 

Tungsten  ;    Extraction  of  from  tungsten  ores. 

J.  C.  Butterfield,  London,  Assignor  to  A.  Ash- 
worth,  Bury.  U.S.  Pat,  1,217,914,  Mar.  6,  1917. 
Date  of  appl.,  Dec.  23,  1915. 

?.?iE0F^?^Pats-  10'117  and  17'186  °"  1915  ;  this  J., 
1U16,  743. 


Metals  ;     Apparatus  for  refining  bif   heating 

A.  Helfenstein,  Vienna.  U.N.  Pat.  1,220  111* 
Mar.  20.  1917.     Date  of  appl.,  June  5, 1912. 

See  Ger.  Pat.  249,032  of  1911  ;   this  J.,  1912,  993. 

Material  [alloy]  for  ele<  trical  resistances  or  the  like. 
U.S.   Pat.   1.217.578.     See  XL 


XL— ELECTRO-CHEMISTRY. 

Electrometric    titration    of  zinc    with   ferrocyanide. 
Russell  v.  Bichousky.     See  XXIII. 

Patents. 

Electrolytic  cells.  H.  C.  Jenkins,  H.  F.  Pattison.  and 
R.  Welleslev,  London.  Eng.  Pat,  104,600,  June 
14,  1916.  (Appl.  No.  8393  of  1916.)  Addition 
to  Eng.  Pat,  25,415,  Nov.  6,  1913  (this  J.,  1914, 
1096). 

Electrolyte  is  admitted  into  an  inverted  bell 
electrolytic  cell  by  means  of  a  pipe  which  opens 
into  the  bell  a  little  above  the  lower  edge  of  the 
latter.  In  order  to  cause  the  inflowing  electrolyte 
to  spread  out  in  a  horizontal  layer  below  the  base 
of  the  electrode,  whilst  preventing  the  displaced 
electrolyte  inside  the  cell  from  entering  the  pipe 
by  eddy  motion,  the  supply  pipe  projects  a  short 
distance  into  a  recess  of  slightly  larger  diameter 
than  the  pipe,  cut  into  the  base  of  the  electrode. 
This  recess  or  po.ket  is  connected  by  a  narrow 
channel  leading  upwards  through  the  "electrode  to 
the  gas  space  above.  The  supply  pipe  is  provided 
with  a  projecting  flange  a  short  distance  below 
the  level  of  the  base  of  the  electrode. — J.  >T.  P. 

Battery;    Electric.  .     Battery  depolariser.      \L 

E.  Holmes,  Lakewood,  Ohio,  Assignor  to 
National  Carbon  Co.,  Cleveland,  Ohio.  U.S. 
Pats.  (A)  1,216,450  and  (b)  1,216,451,  Feb.  20, 
1917.  Dates  of  appl.,  (a)  July  23  and  (p.)  Nov. 
22,  1913. 

(A)  A  depolariser  for  dry  cells  consists  of  manganese- 
peroxide,  precipitated,  at  approximately  100°  C, 
from  a  solution  of  manganous  chloride  b>  potassium 
permanganate,  and  then  calcined  at  approximately 
300°  C.  (B)  A  mixture  of  several  neutral  manganite.-; 
is  used  as  depolariser. — B.  N. 

Batiery-depolariser.  M.  E.  Hobnes,  LHkewood, 
Ohio,  Assignor  toNational  Carbon  Co.,  Cleveland , 
Ohio.  U.S.  Pat.  1,218,772,  Mar.  13,  1917. 
Date  of  appl.,  Dec.  13,  1913. 

Precipitated  manganous  hydroxide  is  oxidised 
by  chlorine,  and  the  acid  simultaneously  formed 
is  neutralised  by  a  hydroxide.  The  chlorine  and 
hydroxide  are  produced  by  electrolvsis  of  a  chloride.. 

—J.  N.  P. 

Insulating  compositions.  L.  H.  Baekeland,  YTon- 
kers,  N.Y.,  Assignor  to  General  Bakelite 
Company,  New  York.  U.S.  Pats.  (A)  1,216,265 
and  (b)  1,216,266,  Feb.  20,  1917.  Dates  of 
appl.,  Oct,  17,  1913,  and  Jan.  26,  1915. 

A  condensation  product  obtained  by  the  reaction 
of  phenols  with  anhydroformaldehyde-anilmo,  is 
transformed  by  heating  into  an  infusible  body, 
and,  after  separating  from  any  of  the  uncombined 
constituents,  is  dissolved  in  a  hydrocarbon  which 
possesses  high  insulating  properties,  is  immiscible 
with  water,  and  has  a  high  solvent  action  on  tin- 
product,  (b)  A  condensation  product  prepared 
as  above  is  dissolved  in  symmetrical  dichloro- 
ethane  in  place  of  a  hydrocarbon. — J.  N.  P. 
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Rubber   or  the    like:    [Insulati/ii/}  urlieb ■■  eomiHisnl 

partly   of  .      \Y.    ().    Kennington.    Assignor 

to  Lvemv  Electric  Co.,  Anderson,  In. I.  r.s. 
Pat.  1,218,568,  -Mar.  ti.  1917.  Date  of  appl., 
May  25,  11*14. 

\  ttASS  ni  rubber,  having  metallic  contacts  em- 
Ided  therein,  and  designed  to  form  a  contact 
surface  adapted  to  co-operate  with  a  rotarj 
distributor  brush,  is  placed  in  a  mould  :  then  a 
distinct  mass  oi  plastic  phenolii  condensation 
product  i-  placed  in  the  mould,  and  the  whole  is 
subjected  to  sufficient  heal  and  pressure  to  cause 
the  plastic  condensation  producl  to  Bow  into 
ill  interstices  of  the  mould,  and  subsequentlj 
harden  into  close  association  with  the  rubber 
portion'.     E.  W.  L. 

Electrical  resistance/!  and  thi  like;    Material  [alloy] 
for       — .     W.   B.    Driver,    Newark,   N..I.     L7.S. 
I  at.   1. 1217. :>78.  Feb.  11,   L917.     Date  ol  appl., 
\    i.  29,  1911. 
An   alloy   containing   copper,   together   with 
or  more  of  manganese,  and  aboni  5%  ol  tin. 

—J.  N.  r. 

Ozone  :      ipparatus    for   producing  \1.    K. 

Tennant,  Colorado  Springs,  Colo.  F.s.  Pat. 
1,218,817,  Mar.  IS,  1917.  Date  of  appl.,  July 
12,  1913. 

A  series  of  mica  plates  are  inserted  al  close 
intervals  in  a  frame  of  non-conducting  materia], 
and  secured  in  the  correcl  position  by  means  of 
spacing  strips.  Sheets  of  metallic  gauze  are 
fixed  in  the  centre  of  each  compartment  by  at- 
taching to  the  spacing  si  ri]>s.  and  are  connected 
successivelj  to  alternate  poles  of  a  high-tension 
circuit.-  T.  X.  P. 

Galvanic  battery-cell  of  the  mercury  oxide  type. 
.T.  N.  Bronsted,  Assignor  to  Hellesens  Enl  e  .v. 
V.l.u.higsen.  Copenhagen.  I'.S.  I'at.  1,219,074, 
Mar    13,   L917.     Date  of  appl.,  Aug.  4,  1915. 

See  Eng.  Pat.  9684  oi   1915;    this  J.,  1916,  897. 
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Linseed  oil;    Effect  of  heat  and  oxidation  on . 

J.    A.    N.    Friend.       ('hem.    Soc.    Trans..    1917, 
111,    102— 1(>7. 

On  thickening  Baltic  Linseed  oil  by  heating  (a) 
to  200  C.  for  30  hours:  (6)  to  about  300  C.  for 
:iti  hours  ;  (<•)  to  aliout  :i00'  C.  for  ahout  V2  hours 
without  appreciable  oxidation,  the  coefficient  of 
expansion  steadily  falls  and  the  density  and 
viscosity  rise  with  the  temperature  and  length 
of  treatment,  whilst  the  molecular  weight  in 
benzene  solution,  calculated  at  infinite  dilution, 
rises  from  Tin  for  the  untreated  oil  to  760,  1000, 
anil  L420  respectively.  Linseed  oil  when  exposed 
to  oxidation  as  a  thin  lilm.  loses  \ery  appreciable 
quantities  of  water,  carbon  dioxide,  and  organic 
vapours,  so  that  the  determination  of  the  maxi- 
mum increase  in  weight  only  represents  a  point 
of  equilibrium  at  which  the  oxygen  absorption 
counterbalances  the  loss  due  to  escaping  vapours, 
and  there  can  be  no  proportionality  between  the 
increase  in  weight  and  the  iodine  value,  investiga- 
tion of  a  sample  ol  pure  Calcutta  Linseed  oil  during 
the  various  successive  stages  of  oxidation  showed 
that  the  densit]  "i  the  oil  gradually  increased 
whilsi  the  coefficient  of  expansion  fell,  there  being 
an  increase  in  volume  up  to  the  .-  •  ■  1 1  i  i  i  •_'  pom  I  of  the 

oil.   after   which    the   unoxyn   slowh    contracted. 

Tie-  maximum  increase  in  weight,    L8 

place  after  the  oil  had  reached  the  setting  point. 

The   expansion    i-    dependent    on    the    in.  lease   in 


weight,  so  that  addition  of  substances  to  the  oil 
which  reduce  the  maximum  increase  in  weight, 
probably  by  facilitating  the  escape  of  volatile 
substances,  also  reduces  the  expansion.  The 
contraction  suffered  by  linoxyn  on  prolonged 
exposure  to  air  affords  an  explanation  of  the 
cracking  of  old  paint.  -  T.  C. 


s,„,ji :    Detergent  action  of 


.    S.   D.  Pickering. 

('hem.    Soc.    Trans.,   "1917,    111.    86—101. 

I'm  detergent  a.  lion  of  soap  must  be  attributed 
parth  to  its  power  oi  emulsifying  oil,  the  globules 
■  I'  which  become  coated  with  a  pellicle  which 
prevents  them  from  rendering  adjacent  objects 
•  >il\  ;  parth  to  the  low  surface  tension  between 
the  soap  solution  and  the  oil;  and  possibly  in 
part  to  the  arid  soap  produced  in  the  hydrolj 
forming  a  colloidal  compound  with  the  <iirt. 
The  experiments  cited  show,  however,  that  the  main 
factor  is  that  soap  will  dissolve  oils,  including 
paraffin  oil,  forming  soluble  compounds,  some  of 
which  contain  approximately  equal  proportions 
of  oil  and  soap.  In  order  to  prevent  the  emulsifi- 
i  at  ion  of  a  portion  of  t  he  oil,  the  globules  of  which 
then  become  coated  with  a  pellicle  which  prevents 
further  combination  with  the  soap,  it  is  necessary 
to  have  a  considerable  excess  of  oil.  if  the  soap  is 
to  combine  with  the  maximum  quantity  of  oil. 
The  addition  of  water  in  excess  does  not  decom- 
pose the  oil-soap  compound,  but  preliminarj 
dilution  of  the  soap  solution  causes  more  oil  to 
be  emulsified,  with  the  result  that  a  much  smaller 
proportion  combines  with  the  soap.  In  the 
incorporation  of  oil  with  soaps  three  stages  may 
be  observed.  For  example,  in  the  case  of  potassium 
stearate  paste  and  benzene,  t  he  past  e  first  becomes 
thickened  owing  to  the  oil  being  incorporated  to 
form  a  coarse  sort  of  emulsion  ;  then  the  mixture 
becomes  limpid  owing  to  the  formation  of  a 
soluble  compound  between  the  oil  and  the  solid 
stearate  :  and  thirdly  this  liquid  rapidly  solidifies 
to  an  opaque  stiff  mass  owing  to  the  globules 
of  oil.  through  combination  with  the  steari 
becoming  sufficiently  reduced  in  size  to  form  a 
true  emulsion.  The  extent,  to  which  these  sta 
occur  depends  on  factors  such  as  the  proportion 
of  emulsion  formed,  the  viscidity  of  the  reagents, 
etc.  The  proportions  of  oil  and  soap  which  will 
unite  depend  both  on  the  chemical  and  on  tie 
physical  character  Of  the  reagents.  For  example, 
in  the  ease  of  three  samples  of  purified  paraffin 
oils,  the  volumes  dissolved  of  the  oil  boiling  at 
L!."i7  ('.,  were  intermediate  between  the  volui 
dissolved  of  the  oils  boiling  at  i)S'  ('.  and  It's  ('. 
respectively.  Changes  of  temperature  take  pi 
during  the  combination  of  the  soap  and  oil.  tin- 
nature  and  extent  of  the  change  depending  upon 
the  character  of  the  oil.  It  is  probable  that  the 
combination  is  invariably  exothermic  in  ehara  I 
but  that  the  heat  absorbed  in  the  fusion  of  the 
solid  stearate  or  semi-solid  soap  usually  i 
than  counterbalances  the  heat  evolved.  Naphtha- 
lene dissolves  to  a  limited  extent  in  soap,  bill 
partly  separates  out  in  crystalline  form  on  cool 
or  diluting  the  solution.  Soap  will  dissolve 
paraffin  oil  in  the  presence  of  naphthalene.  -  CAM 

Cholesierols  and  phytosterols  from  the  scientific  and 
industrial  point  of  virir.      Dubosc      .sv,    \IV. 

Pates  i  s. 

Fat  rendering  or  roasting  apparatus.  J.  \V.  Mason, 
and  Mason  Bros.,  Liverpool.  Eng.  Pat.  104,218) 
Feb.  24,   L916.     (Appl.  No.  2771   of  1916.) 

\  horizontal  cylinder,  provided  with  a  stirring 

apparatus,  has  a  firebrick  lining  and  is  surrounded 

by  a  brick  casing  containing  a  series  of  flues.    The 
material,  e.g.,  fats  or  bones,  is  introduced  into  Uw 
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cylinder  through  a  hopper,  and  the  cylinder  is 
heated  by  a  furnace  situated  beneath,  the  hot 
gases  passing  through  the  flues  in  the  brick  casing. 
Vapours  from  tr  e  cylinder  are  conducted  through 
a  pipe  which  is  connected  with  an  upper  flue 
through  which  the  hot  gases  escape.  Means  are 
provided  for  removing  the  contents  of  the  cylinder 
and  for  cooling  the  latter,  the  hot  gases  being 
bv-passed  and  cold  air  admitted  to  the  flues. 

— W.  P.  s. 

Hydrot/i'H'itiim  [of  oils]  ;   Process  of .     (.'.  Ellis, 

Montclair,  N.J.  U.S.  Pat.  1,217,118,  Feb.  20. 
1917.  Date  of  appl.,  Mar.  20,  1912.  Renewed 
Sep.   11,  1910. 

Oily  material  is  brought  into  contact  with  hydro- 
gen in  the  presence  of  a  catalyst  prepared  by 
heating  a  decomposable  nickel  salt  in  an  oily- 
menstruum. —  W.  P.  S. 

Kiln  for  drying  vegetable  substances  [copra,  etc.], 
E.  W.  Andersen.  Aarhus,  Denmark.  U.S.  Pat. 
1,218,156,  Mar.  6. 1917.  Date  of  appl.  .Aug.  4, 191. 5. 

See  Eng.  Pat.  10,597  of  1915  ;  this  J„  1916,  609. 

Fats.  oils,  and  their  derivatives  ;  Process  of  bleaching 

.     B.  E.  Renter,  Assignor  to  Reuter  Process 

Co..  Chicago,  111.  U.S.  Pat.  1.219,486,  Mar.  20. 
1917.     Date  of  appl.,  Nov.  8,  1912. 

See  Fr.  Pat.  457,496  of  1913  ;   this  J.,  1913.  1020. 

Sulphonaled  palmitic  compound.  I.  Levinstein, 
Assignor  to  Levinstein,  Ltd.,  Manchester.  U.S. 
Pat.  1,219.967,  Mar.  20.  1917.  Date  of  appl., 
Feb.  12.  1913. 

See  Eng.  Pats.  18.333  and  18.714  of  1912  :  this  J.. 
1913,  1119. 
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Oil    of    turpentine   from    Pinus    pinaster  :     Italian 

.     M.Palazzo.     Annali  Chim.  Appl..   1917. 

7.  88  —  94.    (See  also  this  J.,  1916.  1  122.) 

Italian  oil  of  turpentine  is  usually  a  mixed  pro- 
duct of  Pinus  pinea  and  P.  pinaster,  Sol.  Two 
pure  samples  of  the  oil  from  P.  pinaster  gave  the 
following  results: — Sp.  gr.  at  15°  C,  0-867  and 
0-871 
at  26 


n'2D°  =1-4700     and     1-4707 
0.  and   -35°  at  23°  C.  : 


au  =  —  35° 
,  and  flash  point 
33-5°C.  The  oil  began  to  boil  below  154°  C,  and 
from  151  to  163°  O.  yielded  85  to  90%  of  distillate. 
The  only  difference  between  the  Italian  and  French 
oil  from  P.  pinaster  is  that  the  former  has  a  slightly 
higher  optical  rotation,  the  value  for  oD  for  French 
oils  ranging  from  —  29°  to  —  33°.  The  higher 
optical  rotation  of  the  Italian  oil  is  due  to  the 
presence  of  a  larger  proportion  of  7-pinene.  A 
°?mmercial  sample  of  the  normal  Italian  product 
of  mixed  oils  had  the  following  characters  :  Sp.  gr. 
at  15°  C,  0-863;  nV  =1-4678;  aD=_4S15; 
flash  point,  35-5°  C.  ;  and  solubility  in  90% 
alcohol,  1  in  51  at  25°  C.  When  distilled  it 
Melded  80%  of  distillate  between  155°  and  165°  C. 

— C.  A.  M. 

Dealings  in    hud.     Ministry  of  Munitions   Order. 
See  page  Ins. 


Kffcet  of  heat  and  oxidation  on  linseed  oil. 
Sec    XI 1. 


Cholesterols  and  phytosterols  from  the  scientific  ami 
industrial  point  of  view.     Dubosc.     Sec  XIV. 

Patents. 

Coating  materials  :    Preparation  of  dull-finish . 

R.  II.  McKee,  Orono,  Me.  l".S.  Pat.  1.216,338, 
Feb.  20,    1917.      Date  of  appl.,   Mar.    13,    1916. 

A  dull-finisk  coating  material  is  prepared  L\ 
treating  inferior  grades  of  barium  sulphate  with 
concentrated  sulphuric  acid,  then  diluting  the 
mixture   graduallv.   and   recovering  the   product. 

— W.  P.  S. 

Pigment  and  method  of  preparing  the  same.  IT.  \. 
Gardner,  Washington,  D.C.  U.S.  Pats,  (a) 
1.216,980  and  (B)  1.216,981,  Feb.  20.  1917. 
Dates  of  appl..  July  1  1  ami  Oct.  26,  1916. 

The  compositions  claimed  consist  of  an  organie 
vehicle, and  a  pigment  consisting  of  (A)an  insoluble 
compound  of  zirconium  (zirconium  oxide)  pre- 
cipitated in  presence  of  a  base  pigment  the  hiding 
power  of  which  is  inferior  to.  or  its  refractive  index 
less  than,  that  of  zirconium  oxide  ;  (b)  an  insol- 
uble compound  of  beryllium  (beryllium  oxide) 
precipitated  in  presence  of  a  base  pigment. — E.W.L. 

Pigment  and  paint.  L.  E.  Barton,  Niagara  Falls, 
N.Y.,  Assignor  to  Titanium  Alloy  Manufacturing 
Co..  New  York.  U.S.  Pat.  1,218,161,  Mar.  0, 
1917.     Date  of  appl.,  Mar.  21.  1916. 

The  pigment  consists  of  particles  of  a  sulphate 
base,  with  smaller  particles  of  titanic  oxide  adhering 
thereto,  mixed  with  white  lead. — E.  W.  L. 

Printing  ink  for  stencil  duplicating  apparatus. 
J.  Stevenson,  and  Roneo,  Ltd..  London.  Eng. 
Pat.  101.429.  May  30.  1916.  (Appl.  No.  7638 
of  1916.) 

The  ink  contains  calcium  chloride  as  tin-  hygro- 
scopic substance,  instead  of  glycerin,  and  may  be 
composed  of  equal  parts  of  a  saturated  solution 
of  calcium  chloride,  and  a  33J%  solution  of  gum, 
to  which  2  to  5%  of  lampblack  or  other  inert 
colouring  matter  may  be  added. — E.  W.  L. 

Rosin  :    Process  for  producing  high-grade from 

low-grade  rosin.  M.  G.  Donk,  Washington. 
D.C.  U.S.  Pat.  1,219,413,  Mar.  13,  1917.  Date 
of  appl.,  Apr.  1,  1915.     (Dedicated  to  the  public.) 

The  light  amber-coloured  components  are  separ- 
ated from  the  dark-coloured  constituents  of  low- 
grade  rosin  by  distillation  at  a  pressure  not 
exceeding  100  mm.  and  a  temperature  at  which 
there  is  no  material  destructive  distillation.  The 
j  constituents  of  the  distillate  may  be  separated  by 
fractional  condensation.  The  still  outlet  is 
guarded  with  projections  for  preventing  frothing  of 
the  heated   rosin. — E.  W.  L. 

Phenolic  condensation  product  and  process  of  making 
same.  L.  H.  Baekeland,  Yonkers,  and  A.  il. 
Gotthelf,  Hastings-upon-lludson,  N.Y.  US. 
Pat.  1.217.115.  Feb.  20.  1917.  Date  of  appl.. 
Oct.   17,   1913. 

Infusible  phenolic  condensation  products  arfi 
prepared  by  heating  a  fusible  phenolic  condensa- 
tion product  with  a  sufficient  proportion  of  e 
reactive  methylene  compound  (anhydroformaldo- 
hydeaniline).  which  docs  not  in  the  reaction  yield 
a  readily  volatile  b\T-produet.—  E.  W.  L. 


Friend.         Insula! 


mg 


compositions.      U.S.    l'at>. 
and   1,216,2*66.     See   XI. 
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Report    of    the 
Chem.,     1917,     9, 


Rubber  Insulation  Commillet 
Joint  — .  .1.  I  ml.  Eng. 
310     ::iT. 

Iv  preparing  the  sample  of  rubber  tor  anal;  -iO.v 
the  method  described  in  tin-  preliminary  report 
uliis  .1..  I'l;;.  150),  fche  insulation  should  be 
removed  entirely  From  sufficient  wire  to  give  a 
sample  weighing  about  !'•">  grms.  This  is  ground 
to  line  pieces  in  :i  No.  0  "  Enterprise  "  coffee  mill 
or  similar  mill,  so  that  not  more  than  1'"",,  will 
pass  through  a  10-mesh  sieve.  The  material  is 
again  sifted  through  a  20-mesh  si<-\ •<■.  and  what 
remains  on  the  sieve  is  reground  and  again  sifted, 
until  the  whole  of  the  material  haa  passed 
through  the  sieve.  The  wires  of  both  sieves 
should  be  evenly  space  in  both  directions,  and 
should  be  0016  and  0010  in.  in  diameter  res- 
pectively.  Any  metal  is  then  removed  by  means 
of  a  magnet  and  the  sample  is  thoroughly  mixed. 
The  sampling  should  be  done  as  soon  as  possible 
after  \  ulcanisatior.,  and.  if  possible,  prior  to 
saturation  of  the  braid.  When  this  is  impossible 
the  braid  should  he  removed,  and  the  insulation 
rubbed  with  sand  paper  to  a  depth  of  at  least 
0005  in.,  and  wiped  with  a  damp  cloth  ;  but  this 
treatment  is  not  advisable,  since  il  is  liable  to 
cause  appreciable  error  in  t lie  acetone  extract. 
The  acetone  extraction  apparatus  must  be  of  the 
form  and  dimensions  (in  mm.)  shown  in  the 
diagram.      It  should  be  heated  so  that  the  period 


|        bloc*  Tut   tubing. 


T 


&chti->  art g/ess 
stsscy  r~/dak     i 


..I  lilling  an  empty  siphon  cup  with  acetone  and 
completely  emptying  ii  is  between  21  and  :i\  nun-.. 

If   there   is  any   delay    in   starting   the   chloroform 

extraction  after  die  extraction  u ii h  acetone,  the 

sample   must    I"-    kept    in    a    vacuum    of    at    hast 

50  mm.  of  mercury.     With  regard  to  the  specifli  a 
tions  (Inr.  rit.).  option  is  givt  n  to  the  purchaser  to 
rt  or  omit  the  limit  for  total  sulphur.     Where 
such  limit  is  omitted,  certain   sulphur-containing 

Idlers  may  be  used,  whilst   the  use  of  man       kinds 

or  nn  excessive  quantity  of  reclaimed  i  ubber  would 
be  guarded  against  by  the  limits  for  the  various 
constituents  of  the  acetone  extract.  For  the 
determination  of  sulphur  the  following  method  is 

specified   in  place  of  the  sodium  peroxide  method 


described  in  the  preliminary  report: — 0-5  gnu. 
of  the  sample  is  treated  with  20  >-.r.  of  strong  nitric 
acid  to  which  lu's  been  added  an  excess  of  bromine, 
and    the   covered    crucible  allowed    to   stand    for 

I  hour,  and  l  Inn  heated  for  an  1 r,   after  which 

the  liquid  is  evaporated  to  dryiu  ss.  The  residue 
is  fused  with  5  grms.  of  a  mixture  of  potassium 
nitrate  and  sodium  carbonate  (I  :  1  i.  the  melt 
digested  with  water  for  3  oi  1  hours  on  the  water 
hath,  the  filtrate  and  washings  (about  500  r.o.) 
treated  with  in  n.c.  of  hot  M ) ", ,  barium  chloride 
solution,  and  the  barium  sulphate  filtered  "i!  alter 
12   hours,      t  .    \.  \i. 

Cholesterol*  and  phytosterols  from  Ihe  scientifi<  anil 
industrial  point  of  run-.  \.  Dnbosc.  Reprint 
from  Caoutchouc  et  Gutta-Percha.     102  p 

\    simmahy    is   given    of    the    constitution,    nro- 
perties,   and   compounds   of   the   cholesterols    and 
isomeric   compounds.     The  presence  of  consider- 
able  quantities   of   phytosterols   in    the   resins   of 
indiarubber,    etc.,    has    caused    attention    to    be 
directed    to   the   means  of   utilising   them   indus- 
trially.    Some    years    ago    .Morton    proposed    to 
utilise  the  resins  of  Pontianak  for  the  production 
of  isoprene,  his  method  being  based  upon  thfc  fact 
that  when  cholesterol   is  heated   in   a  tube    in  a 
current    of  hydrogen   chloride,   it   is  decomposed, 
with  the  formation  of  hydrochlorides  of  terpenes 
and  water,  and,  on  raising  the  temperature,  of  iso- 
prene    hydrochloride.     This     method,     however, 
does  not  appear  to  have  been  used  on  an  industrial 
scale.     The  fact  that  cholesterols  are  not  affected 
by  alkalis  or   basic   substances   has   led    Ellis  to 
advocate   their  use   for   tin-   preparation   of   pro- 
tective   varnishes    for    metal    work    in    buildings. 
Soda-lime  and   potash-lime,   however,   decompi 
cholesterol  a  I   i'Mi  <'.,  yielding  hydrogen  and  fatty 
acids.     Cholesteryl  st<  a  rate  is  p.epared  by  lien  ting 
a  mixture  of   1   part  of  cholesterol  with  5  pari- 
stearii  acid  for  10  hours  in  a  sealed  tube  at  200  ('.. 
and   extracting  the   uncombined   cholesterol   with 
ether.      It  is  prepared  industrially  from  the  resins 
of   rubber,  and  is  used  as  a  substitute   for  animal 
and    vegetable    waxes    in    hoot    polishes.      In    the 
author's  method   of  separating  phytosterols  from 
the  resins  of  Jelutong  nil  Inr.  the  raw  material  is 
dried    in    radio   at    100  ('..    which    removes    from 
42  to  45%  of  water,  and  is  then  separated  into  an 
a-resin     melting     at     80  — 82  ('..     which     can    ba 
extracted  with  acetone,  and  a  /3-resin   melting  at 
105"  <'.,  which  is  soluble  in  ether  and  other  solvents. 
They    both    have    the    formula    C.,11 ,/  >!I.      Tic 
method    of    Lewkowitsch    (this   J..*   1S82,    134)  is 
particularly  suitable  for  the  separation  of  choles- 
terol from   other  alcohols,   hut    in   the  case  of  mix- 
tures  of    cholesterol    with    mineral    oil   or   tar   the 
acetate     method      is     preferable.     The     following 
method    of   determining   the   phytosterols   in   the 
acetone  extracts  of  rubber  is  recommended.     The 
residue   left    after   evaporation   of   the   acetone   i* 
boiled   for  3  hours  beneath  a  retlux  condenser  with 
20   c.c.   of   acetic   anhydride,   which   converts  the 
phytosterol,    lupeol,    and    a-   and   jS-amyrols    u 
their  respective  acetates.     The  acetic  anhydride 
solution  of  the  acetates  is  diluted  with  100  r.c.  at 
water   and    boiled    for   :>    hours    beneath    a    retlux 
condenser   to   convert    the   acetic   anhydride   into 
acetic  acid.     The  crystalline  acetates  arc  separated, 
washed  with  hot  water,  and  boiled  with  200  c.c.  oi 

standard    alcoholic    potassium    hydroxide   solution, 

the  excess  of  which  is  titrated.  ICacli  grm.  01 
potassium  hydroxide  neutralised  by  i  he  acetic  acid 
from  the  acetates  corresponds  with  7-393  gnus,  of 
phytosteryl  acetate  or  (5-025  grms.  of  tin  resin. 
The  di-iodide  method  if  onlj  applicable  after  tl 
separation  "I  .vnxes  and  tarry  substances  which 
may  be  present  in  the  acetone  extract,  whilst  the 
digitonin  met  bod  is  very  accurate  but  requires  lla- 
complete  saponiflcat  ion  of  any  esters  of  chol<  nUtol 
which  may  be  present. — C.  A.M. 
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Patents. 
Rubber    latex  :     Coagulating- 


G.  M.  Thomas 
and  M.  D.  Maude,  Teluk  Anson,  Fed.  Malay- 
States.      Eng.     Pat.     104,323,    Dec    22.     1916. 

(Appl.   Mo.   18.414  of   1910.) 

Latex  of  Hevea  bra-iliensis  is  allowed  to  coagulate 
spontaneously  in  vessels  from  which  air  is  ex- 
cluded. Such  vessels  are  constructed  with  a 
trough  running  round  their  upper  edge,  and  are 
provided  with  a  lid  with  flanges  dipping  into  the 
trough,  thus  forming,  when  the  latter  is  filled  with 
water  or  other  liquid,  a  liquid  seal  which  will 
permit  of  the  escape  of  gases  generated  by  fer- 
mentation, but  will  prevent  the  ingress  of  air. 
The  vessel  is  tilled  nearly  to  the  brim  with  latex, 
and  the  lid  is  then  placed  in  position,  the  air 
pressure  within  and  without  being  equalised  by 
introducing  a  U-tube  under  the  flange  of  the  lid 
before  water  is  poured  into  the  trough,  or  by  other 
similar  device.  Coagulation  is  complete  within 
24  hours,  the  coagulum  being  practically  free  from 
discoloration,  and  devoid  of  unpleasant  smell. 

— E.  W.  L. 


Rubber  ;    Compounding  or  treating  of- 


A.  E. 


Alexander,  London.  From  Morgan  and  Wright, 
Detroit.  Mich.,  V.S.\.  Eng.  Pat.  104,661, 
Dec.  13,  1910.    (Appl.  No.  17,896  of  1916.) 

Different  varieties  of  crude  rubber  are  blended 
in  the  course  of  the  washing  process  between 
rollers,  instead  of  being  washed  and  dried  separately 
and  blended  subsequently. — E.  W.  L. 

Rubber  ;     Proeess    of   treating .       H.    Hunter, 

Assignor  to  Hunter  Dr>  Kiln  Co..  Indianapolis, 
Ind.  U.S.  Pat,  1.218.201,  Mar.  0,  1917.  Date 
of  appl.,  Sept.  .25,   1915. 

Rubber  is  exposed  to  a  current  of  air,  maintained 
at  a  relative  humidity  of  20  to  75%  and  a  sub- 
stantially constant  temperature,  between  110°  F. 
and  170°  F.  (43° — 77°  C),  and  continually  supplied 
with  fresh  air  from  the  atmosphere. — E.  W.  L. 

!  Caoutchouc-like  bodies;  Production  of .  H. 
Stern,  Munich,  Germanv.  U.S.  Pat.  1,218,713, 
Mar.  13.  1917.    Date  of  appl..  July  30,  1915. 

A  vulcanised,  caoutchouc-like  substance  is 
obtained  by  adding  sulphur  dichloride  to  a  mixture 
-  containing  a  ketone  capable  of  yielding  isoprene 
and  caoutchouc,  or  to  a  ketone  and  an  alcohol, 
and  allowing  these  substances  to  interact. — E.W.L. 

Diolcfines  (isoprene),  caoutchouc,  and  caoutchouc- 
like substances  ;    Manufacture  of .   H.  Stern, 

Munich.  Germanv.  U.S.  Pat,  1,218,332,  Mar.  0, 
1917.    Date  of  appl.,  July  17,  1914. 

See  Eng.  Pat,  297  of  1915  ;    this  J.,  1915,    1217. 

Method  of  impregnating  fabrics.  U.S.  Pat.  1,219,349. 
See  V. 

[Insulating]  article  composed  partly  of  rubber  or 
the  like.      U.S.  Pat.   1,218.50.8.     See  XI. 


XV.— LEATHER  ;    BONE  ;      HORN  ;     GLUE. 

Tanning  phenomena  in  jellies  ;     Ultra-microscopic 

investigation  of .  W.  Moeller.  Kolloid  Zeits.. 

1910,  19,  205—213.  J.  Chem.  Soc,  1917.  112,  ii., 
132.    (See  also  this  J.,  1917.  225.) 

Ax  account  is  given  of  the  ultra-microscopic 
structures  which  are  exhibited  by  gelatin  jellies 
when  these  are  subjected  to  the  action' of  alcohol, 
tannin,  chromic  salts,  and  founaldehyde.  The 
micro-photographic  records  show  that  the 
phenomena  associated  with  the  action  of  these 
reagents   on   jellies   are   closely    similar   to   those 


which  are  characteristic  of  (he  tanning  of  hide 
fibres.  The  actual  differences  are  due  solely  to  the 
circumstance  that  the  fibrils  in  the  hide  are 
orientated,  whilst  those  in  the  jelly  are  distributed 
in  all  possible  directions.  It  is  assumed  that 
gelatin  contains  two  substances,  a-  and  /3-gelatin, 
of  which  only  the  a-gelatin  forms  the  structural 
units,  whilst  the  /3-gelatin  is  structureless  and 
occupies  the  spaces  between  the  fibrils  of  &-gelatin. 
In  the  jelly  these  fibrils  are  independent  of  one 
another,  and  under  the  influence  of  external 
forces,  the  irregular  net-work  may  be  transformed 
into  a  system  in  which  the  fibrils  are  orientated, 
and  in  this  way  structures  are  developed  which 
vary  according  to  the  nature  of  the  forces  to  which 
the  gelatin  jelly  is  subjected. 

Jellies  ;    Internal  and  surface  structures  in 


.  I. 
W.  Moeller.  Kolloid  Zeits.,  1910,  19,  213—219. 
J.  Chem.  Soc,  1917,  112,  ii.,  132. 

The  author  has  examined  the  structure  of  gelatin 
subjected  to  the  action  of  water  vapour  ana  warm 
water,  of  gelatin  jellies  before  and  after  dehydra- 
tion, and  also  the  structure  of  gelatin  which  has 
been  heated  to  a  temperature  at  which  it  begins 
to  decompose  or  has  been  subjected  to  the  action 
of  superheated  steam  and  subsequently  drawn 
out  into  threads.  The  observations  afford  evidence 
in  support  of  the  view  that  gelatin  consists  of  an 
irregular  conglomerate  of  fibrils  forming  a  network 
of  a-gelatin  with  (3-gelatin  in  the  intervening  spaces. 
The  structure  becomes  visible  when  the  gelatin  is 
subjected  to  any  action  which  removes  the 
/3-gelatin  partly  or  completely.  In  these  circum- 
stances the  fibril  units  of  a-gelatin  undergo  orienta- 
tion to  a  greater  or  less  extent,  forming  fibril 
groups  which  are  visible  in  the  ultra-microscope. 

Patents. 

Artificial  leather,  filt  products,  paper  products,  or  the 

like;    Manufacture  of .     T.  Sehmid  and  J. 

Foltzer,  Horn,  Switzerland.  Eng.  Pat,  101.536. 
Aug.  24,  1916.  Under  Int.  Conv.,  Sep.  23,  1915. 
(Appl.  No.  12,021  of  1910.) 

Raw  vegetable  or  animal  fibrous  material  is  carded, 
and  passed  through  a  cross-fleece  or  Blamire's 
apparatus,  by  which  the  fibres  lying  in  the  longi- 
tudinal direction  and  discharged  by  the  doft'er  of 
the  carding  machine,  are  placed  cross-wise  and 
transversely.  The  web  thus  produced  is  passed 
between  two  pressure  rolls,  one  of  which  has  a 
wholly  or  partly  roughened  surface,  and  the  other 
a  rubber  coating.  By  one  of  these  rolls  cellulose 
solution  is  delivered  to  the  web  from  an  under- 
lying trough,  and  forced  into  the  fleece  by  the 
pressure  of  the  rolls.  The  fleece  is  then  passed, 
preferably  in  a  stretched  condition,  through  a 
cellulose-hardening  liquid,  e.g.,  a  solution  of 
caustic  soda  or  potash,  or,  for  softer  products, 
an  acid  bath.  By  using  bleached  fibre,  and 
hardening  with  acid  of  50° — 60°  B.  (sp.  gr. 
l-53— 1-71),  a  product  similar  to  stiff  Japanese 
paper  is  obtained.  These  products  are  imper 
meable  to  air,  and  where  this  is  undersirable 
may  be  passed  between  needle  rolls  in  order  to 
provide  them  with  artificial  pores. — E  W.  L. 

Cork  and  leather  substitute  and  nracess  of  making 
the  same.     U.S.   Pat,   1.218,9*2.     See  V. 


XVI.— SOILS;  FERTILISERS. 

Granitic   soils;    The  forms  of  phosphorus  in . 

C.  Vincent.  Comptesrend.,  1917,  164,  409  —  111. 

Granitic  soils  are  generally  supposed  to  be  | t 

in  phosphoric  acid,  on  the  ground  that  increased 
yields  follow  the  application  of  phosphates  in 
various  forms.     The  application  of  lime  or  (balk. 
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liowever,  has  a  similar-  effect,  ami  the  reason 
,~  that  granitic  soils  are  not  reallj  so  poor  in 
phosphoric  acid,  bui  a  Largi  proportion  of  it  exists 
in  organii  combination  with  the  ha; mis  and  is  not 
available  uniil  the  latter  lias  been  aeutrali 
IT  these  Roils  be  digested  mar  the  boiling  point 
with  concentrated  nitric  acid  for  fom  bouj  i  -  I 
a  pert  ion  ..I  the  total  phosphoric  acid  is  found  on 

analysis,    hut    it    the   SOl]    be    first    neutralised    with 

lime,  or  dried  and  calcined,  before  digestion;  the 
ole  "t  the  phosphoric  acid  is  obtained;  the 
difference  maj  be  verj  considerable.  I'mbr  these 
con.iitions  the  granitic  soils  an'  Found  to  be 
moderately  rich  in  phosphoric  acid  ami  some 
of  them  ver}  rich;  in  the  majority  of  cases  the 
application  of  a  light  dressing  of  lime,  calcuj 

for  i     ■"■  years,  combined  it  i issarj  with  potash 

and    farmyard    manures,  w  ill    suffice   to    make   the 

phosphoric  acid  ami  a  portion  of  the  nitrogen 
i  '-a. !il>   available.—  .1.  F.  B. 

Soil  ;    Effect  t'l  irrigation  water  and  manure  an  the 

nitrates  ami  total  soluble  sails  nf  the .     F.  S. 

Harris  an, I  X.   I.   Butt.      .1.  Agric.   Res.,    1917,  8. 
333—359. 

i 'i  \ss  jars  containing  SOU  grins,  of  a  sod  soil 
which  had  been  preserved  in  the  laboratory  for 
l' |  years,  were  treated  with  varying  amounts  of 

water,  ami  kept  under  observation  from  Jan.,  1912, 
to  Aug..  1914,  any  moisture  lost  by  evaporation 
heing  replaced.  it  was  found  that  the  total 
soluble  salts  were  at  a  maximum  when  the  soil 
contained  29°,',  of  moisture,  and  the  maximum 
nitrate-content  was  attained  with  24%.  The 
curves  followed  one  another  very  closely,  showing 
that  the  nitrates  constituted  the  greater  part  of 
the  soluble  salts.  A  fertile  loam  .soil  rich  in 
magnesium  and  calcium  carbonates  was  potted  in 
large  galvanised  iron  tanks,  in  half  of  which  New 
Zealand  wheat  was  cultivated,  the  rest  remaining 
fallow.  The  tanks  were  placed  in  a  vegetation 
house  and  kept  under  treatment  for  over  two 
years.  In  the  cropped  soils  the  initial  moisture 
content  was  16%  and  in  the  fallow  about  22%. 
As  the  amounts  of  water  increased,  the  quantities 
of  total  salts  and  nitrates  both  decreased,  the 
nitrates  being  particularly  low  in  a  water-logged 
soil.  lloth  constituents  were  much  lower  in  the 
cropped  than  in  the  fallow  soil.  The  optimum 
moist ure   content    was    2(1      lis",,    for    tbc   cropped 

soil.  Field  experiments  were  carried  out  during 
1911,  1918—1915,  in  plots  at  the  Grenville  Experi- 
mental Farm,  Utah,  on  a  soil  consisting  mostly  of 
fine  sand,  silt,  and  clay,  which  was  of  remarkable 
uniformity  down  to  id  ft.,  and  which  was  rich  in 
all    plant     nutrients    except     nitrogen.     Dakota 

Sunshine  corn  (maize)  was  grown  on  the  cropped 
plots.  I'niler  these  conditions  the  nitrate  content 
in  both  cropped  and  fallow  plots  was  found  to  be 
greater  during  the  summer  than  after  the  maize 
was  harvested  :  it  was  higher  in  the  fallow  soil 
when  5  or  15  tons  per  acre  of  mixed  hois,'  ami  cow 
manure,  fairly  well  rotted,  was  applied,  than  when 
no  manure  was  given,  the  effect  heing  most 
marked  in  the  top  2  3  ft.  of  soil.  On  the  cropped 
plots,  5  tons  of  manure  produced  no  effect,  but 
l.">  tons  increased  the  nitrate  content.  The 
nitrate  content  of  manured  soil  was  about  tin,,. 
times  as  great  with  a  fallow  as  w  it  h  a  cropped 
soil  ;  in  unmanured  soil,  about,  twice  as  great. 
Irrigation  diminished  the  nitrate  content  in  both 
soils,  and  the  more  water  applied  the  lower  the 
nitrate  content.  The  total  soluble  salts  were  at  a 
maximum  in  the  fallow  plots  manured  with  5  tons, 
ami  at  a  minimum  with  15  tons  :  in  the  cropped 
plots  the  maximum  was  with  no  manure  and  the 
minimum  with  5  tons.  Irrigation  reduced  the 
content  of  soluble  salts,  particularly  in  the  surface 
foot  of  soil,  and  this  effect  was  greater  in  the 
cropped    than    in    the    fallow    soil.     The    nitrates 


were  moie  affected  '>\  manuring  ami  irrigation 
than  the  total  soluble  salts.  The  ratio  of  soluble 
salts  to  sodium  nitrate  in  cropped  soil  rose  from 
'I  5:  1  without  irrigation  to  :i7  5  :  1  when  III  in. 
of  water  was  applied  ;  in  the  fallow  plots  the 
increase  was  from  s  !l  j  1  to  16-2:  1.  The  low- 
nitrate  content  of  soils  un,l,r  heavy  irrigation  is 
probably   due  partly   to   leaching  and   partly   to 

diminish,-, 1    nil  rili,  at  ion,      I-:.  II.  T. 

Soil     disinfection;      New     experiments     on . 

Miege.     Comptes  rend.,   1917,  164.  362     365. 

Ox  experimental  plots  measuring  20  sq.  m.  in  a 
medium  claj  soil  at  Rennes,  haricot  beans, 
tomatoes,  carrots,  potatoes,  and  buckwheat  were 
grown  in  presence  of  some  or  all  of  the  following 
antiseptics:  toluene,  carbon  bisulphide,  hydrogen 
peroxide,  lysol,  formaldehyde,  potassium  per- 
manganate,   copper    sulphate,    sulphur,    bleaching 

powdi  i-.  .111,1  wood  charcoal.     The  effects  prodi 

upon  the  crops  were  favourable  ami  well  marked, 
both  from  the  standpoint  of  yield  and  from  thai 
of  absence  of  disease.  Thus  with  haricot  bi 
potassium  permanganate  ami  charcoal  each  pro- 
duced a  doubled  crop,  anil  the  yield  with  bleaching 
powder  was  about    150",,  above  that  of  the  control. 

Bleaching  powder  increase, I  the  yield  of  tomatoes 

by  nearly  50",,.  ami  the  increased  yields  of  carrots 
were  about.  150",,  with  toluene  or  carbon  bi- 
sulphide, ami  200",,  with  lysol  or  formaldehyde. 
Potatoes  responded  readily  to  all  the  antiseptics 
mentioned  above,  the  increases  varying  from  50 
with  hydrogen  peroxide,  formaldehyde,  or  char- 
coal, to  100%  with  sulphur.  'The  increases  with 
buckwheat  were  considerably  smaller.  In  a  second 
series  the  effects  of  the  same  antiseptics,  used 
mostly  in  combination,  were  observed  upon 
tomatoes,  and  to  a  lesser  extent  upon  cucumbers 
ami  carnations,  grown  in  a  soil  that  had  been  used 
continuously  for  15  years.  0000  sq.  m.  being  under 
glass  and  1  hectare  open  field.  The  results  were 
again  favourable,  the  I, est  resulting  from  the  appli- 
cation of  toluene  or  carbon  bisulphide.  In  ties, 
cases  the  maximum  yield  of  tomatoes  was  3300 
kilos,  of  fruit  per  plot  (400  sip  m.)  ;  the  low 
yield  was  obtained  with  copper  sulphate — 2100 
kilos,  per  plot.-— E.  H.  T. 

Nitrates   in  soils;    Phenoldisulphonic  acid  imthod 
<if    determininq    .     C.     \V.    Davis.     J.     In, I. 

Km.-,  (hem..    1017.   9.   290—29:1. 

The  presence  of  ammonia  fumes  does  not  affect  the 
colonmetric  determination  of  nitrates  by  the 
phenoldisulphonic  acid  method,  but  since  light  has 
an  influence  on  the  colour,  the  readings  should  be 

made  without  delay.  It  makes  no  difference  to 
the  results  whether  the  reagent  is  a],], he, I  hoi 
cold,  or  with  or  without  stirring,  nor  does  the 
temperature  of  the  solution  at  the  time  when  the 
alkali  is  added  affect  the  results,  except  at  freezing 
temperature  when  it  causes  a  slight  loss.     A  loss 

of  nitrates  is  cause, I  by  the  presence  o!  a  chloride, 
whilst    huI], hates  and   carbonates   reduce  the  I 

The     presence     of     So, bum     acetate     ,!o,-S     Hot      allect 

the    results.       Xo    loss    of     nitrates    occurred    when 

potassium  chloride  was  added  immediately  befi 

the  development  of  the  colour  with  potassium 
hydroxide.       In    the   method  as  ordinal  il>    applied 

a  pn need    loss   of   nitrates  takes   place  during 

the  heating  on  the  water-bath,  but   this  maybe 

prevented   by   keeping  the  liquid   alkali luri 

the  evaporation.  The  addition  ,,i  :'  drops  ,.i 
hydrochloric  acid  to  .i  solution  containing  25 
parts   per    million    of    nitrates   caused    a   loss  of   all 

nitrates.     JVhen     chlorides     were     present      I 
occurred  on  the  addition  of  the  phenolsulphonte 
add.     Tins    loss    was   prevented    by    evaporating 

the  solution   to  dryness  with  an  excess  of  calcium 

hydroxide,  ami  by  pouring  an  excess  of  phenol- 
disulphonic  acid    rapidly   over  the  salt.     It    waj 
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found  that  by  the  use  of  this  modification  it  was 
possible  to  determine  colorimetrically  all  the 
nitrates  in  a  soil  to  which  known  quantities  had 
been  added.  Ordinary  alum  may  be  used  as  a 
clarifying  agent  in  preparing  the  soil  solution, 
without  risk  of  losing  nitrates,  but  clarification 
with  copper  sulphate  causes  a  great  loss  of 
nitrates. — C.  A.  M. 

Ammonium  salts  ;  Characteristic  effect  of  —  on 
plant  physiology.  H.  G.  Soderbaum.  Medd. 
No.  125  Centralanst.  jordbruksforsok,  Stock- 
holm. 1915.  13.  T.  Chem.  Noc.  1917.  112.  i.. 
192. 

I'hosphatic  manures  in  the  form  of  superphos- 
phate, basic  slag,  and  bone  meal  were  applied  to 
barley,  with  cross-dressings  of  sodium  nitrate. 
ammonium  sulphate,  and  ammonium  chloride. 
Bach  plot  was  subdivided  into  three  parts,  two 
of  which  received  also  magnesium  salts  (one  the 
carbonate  and  the  other  the  sulphate),  whilst  the 
third  received  no  magnesium.  The  ammonium 
salts  caused  considerable  depression  of  growth, 
especially  when  used  with  superphosphate,  and 
to  a  less  extent  when  used  with  bone  meal.  The 
leaves  yellowed,  and  some  plants  died.  With 
basic  slag,  however,  the  results  were  different  ; 
all  plots  were  normal,  as  were  all  those  which 
received  magnesium  carbonate  ;  moreover,  af- 
fected plots  recovered  rapidly  with  applications 
of  magnesium  carbonate,  but  not  with  magnesium 
sulphate.  The  author  attributes  the  physiological 
disturbances  of  the  plants  not  so  much  to  any 
physiological  acid  reaction  of  the  ammonium 
salts  as  to  an  actual  toxic  effect  produced  by  them. 

Fixation   of  nitrogen.     Bucher.     Sec  VII. 


Patents. 


Manure  ;    Treatment  of 


P.  J.  A.  Maignen, 


1'hiladelphia.     U.S.    Pat.    1,218,678,    Mar.    13. 
1917.     Date  of  appl.,  Feb.  3,  1915. 

The  manure  or  other  material  of  fertilising  value 
K  mixed  and  macerated  with  an  aqueous  solution 
containing  calcium  and  sodium  compounds,  cap- 
able of  combining  with  the  organic  compounds 
present  in  the  manure.  The  solution  is  then 
separated  and  concentrated,  until  the  danger  of 
putrefaction  or  fermentation  is  temporarily  over- 
come.— J.  B.  C.  K. 


Seeds  ;      Treatment    oj 


H.    E.    Fry,     Dor- 


chester, and  C.  E.  De  Wolf.  London.  U.S.  Pat. 
1.218,850,  Mar.  13,  1917.  Date  of  appl.,  June  3, 
1916. 

See  Eng.  Pat.  8994  of  1915  ;     this  J.,  1916,  552. 

Process  of  cleanina  animal  hair  [wool]  and  producing 
jcrtiliser.     U.S.'    Pat.     1,218,573.     See    V. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Glutose  [  ;    Determination  of in  cane  molasses], 

H.  Pellet.  Ann.  Chun.  Analyt.,  1917,  22,  43—47. 
Van  Ekenstein  and  Lobry  de  Rruyn  have  shown 
that  glutose,  the  non-fermentable  reducing  sugar 
formed  from  hexoses  by  the  action  of  alkalis, 
occurs  in  cane  molasses,  and  the  author  suggests 
procedure  for  determining  its  amount.  10b  grins, 
of  molasses,  diluted  about  ten-fold  and  slightly 
■  acidified,  is  fermented  for  3  days  with  50  grms.  of 
bottom-fermentation  yeast,  any  pentoses  present 
being  destroyed  under  these  conditions  (cp.  this 
J.,  1916,  1075).  The  reducing  power  of  the  fer- 
mented liquid  is  determined  at  63° — 65°  C.  with 
a  duration  of  heating  of  30  mins.,  after  defecation 
with  normal  lead  acetate  and  removal  of  excess  of 
lead  by  sodium  carbonate.     Assuming  the  reducing 


power  of  glutose  to  be  half  that  of  invert-sugar, 
the  author  found  in  cane  molasses  quantities  of 
glutose  ranging  from  2-6  to  5%. — J.  H.  L. 

Pentoses;  Influence  of—  in  the  determination 
of  reducing  sugars  at  63° — 65°  C.  H.  Pellet. 
Bull.  Assoc.  Ch'im.  Sucr.,  1916,  34,  21—2  1. 
FOLLOWING  the  method  of  determining  reducing 
sugars  previously  described  (this  J.,  1914,  35), 
the  author  found  that  at  63° — 65°  C.  f>05  grm. 
of  arabinose  reduced  0095— 00 00  grm.  of  copper 
in  10  mins.,  and  0-128  grm.  in  30  mins.  At  90°- 
92  C.  005  grm.  reduced  0128 — 0-130  grm.  of 
copper  in  15  mins.  In  determining  the  joint 
reducing  action  of  invert-sugar  and  pentoses  at 
63  — 65  C,  it  is  therefore  advisable  to  heat  for 
40  mins.  Every  operator  should  construct  his 
own  tables  for  these  sugars  under  the  conditions 
of  working  adopted,  and  determine  also  the 
corrections  neeessarv  when  sucrose  is  present  (cp. 
Maqueune,  this  J., '1915,  1263;  1916,  268,  320, 
373).— J.H.L. 

Cane   molasses     and     vinasses  :    Determination    of 

reducing  sugars  in for  the  calculation  of  the 

amount  of  sugar  fermented.  II.  Pellet.  Bull. 
Assoc.  Chim.  Sucr..  1916.  34,  2.4—28. 
The  non-fermentable  matters  of  cane  molasses 
exert  a  certain  reducing  action  which,  like  that 
of  sucrose  (see  Maquenne,  this  J.,  1916,  26S), 
increases  considerably  with  the  temperature. 
The  influence  of  these  substances  may  be  mini- 
mised by  carrying  out  the  determination  of 
reducing  power  at  63° — 05  ('.  (see  this  J.,  1914,35), 
heating  for  about  half  an  hour  to  allow  the  pentoses 
and  glutose  to  exert  their  full  reducing  action  (see 
preceding  abstracts).  This  procedure  is  specially 
recommended  in  determining  the  reducing  sub- 
stances in  molasses  and  the  corresponding  vinasses, 
with  a  view  to  calculating  the  amount  of  sugar 
fermented,  since  usually  the  quantities  of  molasses 
and  vinasses  used  for  analysis  do  not  correspond, 
and  therefore  contain  different  amounts  of  non- 
fermentable  reducing  substances. — J.  H.  L. 

Mannose  ;   Preparation  of  pure  crystalline and 

a  study  of  its  mutarotation.  C.  S.  Hudson  and 
H.  L.  Sawyer.  J.  Amer.  Chem.  Soc,  1917,  39, 
470—478. 
A  method  is  described  for  the  preparation  of 
mannose  from  vegetable  ivory  (from  seeds  of  the 
tagua  palm,  Phytelephas  macrocarpa),  in  which  the 
material  is  hvdrolysed  with  sulphuric  acid,  and  a 
yield  of  30— 35%  of  the  crystallised  sugar  is 
obtained  without  intermediate  conversion  into 
phenylhydrazone.  The  mutarotation  of  mannose 
is  a  unimolecula;  reaction.  Its  velocity  constant 
increases  about  2-6-fold  for  a  rise  in  temperature 
of  10°  C,  and  is  independent  of  concentration 
below  10%,  but  increases  above  to  a  maximum 
at  45  grms.  per  100  c.c.  and  decreases  again  beyond. 
Like  that  of  dextrose,  the  mutarotation  of  mannose 
is  accelerated  by  acids,  and  to  a  much  greater 
extent  by  alkalis.  It  is  doubtless  due  to  a  balanced 
action  between  a-  and  /3-forms.  Crystallised 
mannose  is  generally  assumed  to  be  the  /3-form. 

—J.  H.  L. 

Achrodexlrinase.     Effront.     See    XVIII. 

Patents. 

Sugars  ;     Process    for    decolorising    .     J-    J-, 

J     C.   N.,   and   A.   G.    Eastick,   London.     Eng. 

Pat.    104,231,   Mar.   8,    1916.     (Appl.   No.   3425 

of  1916.)     Addition  to  Eng.  Pat.  5900  of  1914 

(this  J.,  1915,  195). 

IN    decolorising    sugar    solutions    by    means    of 

charcoal,  acid  is  added  at  an  early  stage  together 

with  the  charcoal,  the  proportion  of  acid    being 

the  maximum  amount  which  can  be  used  without 
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causing  a  .l.-iriv,-  of  inversion  during  the  decolor- 
ising process  which  would  be  detrimental  to  the 
finished  product.  Products  containing  I  -10% 
of  invert  sugar  suitable  for  many  confectioner; 
and  preserving  purposes,  may  i»-  produced  by 
this  treatment  with  a  considerable  economy  in 
charcoal.  For  good  raw  sugars  a  50%  solution 
should  show  an  aciditj  of  about  2V  10  concentra- 
tion.— J.  1'.  li. 

Sugar;     Process    and   apparatus    for    granulating 

and   drying  .     Q.    Bngel,    Brooklyn,    N.Y. 

r.s.    Pats.    1,216,554   and    1,216,555,   Feb.   20, 

1917.     Date  of  appl.,  Nov.  in.  1915. 

Wet  sugar  is  disseminated  into  an  air  passage  and 
nearly  dried  sugar  is  disseminated  into  a  second 
air  passage;  a  relatively  small  body  of  cool  air  is 
passed  through  the  second  air  passage  in  a  direction 
opposite  to  that  in  which  the  sugar  is  fed,  and  the 
air  from  the  second  passage,  with  tin-  addition  of 
a  large  volume  of  warm  air.  is  passed  through  the 
lirst  passage  in  a  direction  opposite  to  (lie  travel 
of  the  sugar  in  that,  passage,  whereby  the  dry 
sugar  dust  from  the  second  passage  is  intercepted 
l.\  the  moist  sugar  in  the  tlrst.  The  apparatus 
comprises  a  rotary  cylinder,  means  for  breaking 
up  the  moist  material  to  be  granulated  as  it  falls 
continuously  within  the  cylinder,  means  for  forcing 
warm  air  through  the  cylinder,  a  second  granu- 
lating  means  adapted  to  receive  the  material  as  it 
is  dis(  barged  from  the  cylinder,  means  for  forcing 
a  relatively  small  blast  of  air  through  the  second 
granulating  means  and  thence  through  the  cylinder 
with  the  warm  Idast. — J.  F.  B. 

Revivification  of  used,  finely  powdered  decolorising 

carbon.      Kng.    l'at.    HU.lMi.      See    I. 
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Achrodextrinasc.     J,      Bffront. 
1917.      164.     115 


Comptes 

fit;. 


rend., 


Certain  species  of  li.  mesentericus,  cultivated  in 
a  nitrogenous  medium,  secrete  an  enzyme  capable 
of  liquefying  starch.  The  best  media  for  the 
production  of  the  enzyme  are  feeding-cake, 
deprived  of  starch,  and  distillers'  spent  grains  : 
from  1  kilo,  of  grains  it  is  possible  to  obtain  a 
i  Hiant  it  y  of  the  liquefying  enzyme  equivalent  toth.it 
in  20  kilos,  of  good  malt.  The  enzyme  converts 
starch  and  erythrodextrin  into  achrodextrin  very 
rapidly,  but  its  saccharifying  power  is  very 
restricted.  If  comparative  conversions  be  carried 
out  with  soluble  starch  or  starch  paste  at  4o  C. 
until  no  further  colour  reaction  with  iodine  solution 
is  obtainable,  the  proportion  of  maltose  produced 
by  the  bacterial  enzyme  is  only  about  40%, 
whereas  with  other  diastases  of  vegetable  or 
animal  origin  the  proportion  of  maltose  at  the 
same  stage  is  about  70%.  Achrodextrinase  is 
also  characterised  by  the  fact  that  the  products 
of  the  conversion  of  starch  pas1  d  out  at 

."■li  c.  until  42°, ,  of  maltose  is  produced,  possess 
a  much  lower  viscosity  than  the  products  of  the 
other  diastases.  Achrodextrinase  is  precipitated 
bj    alcohol  and   by  ammonium  sulphate;   it    acts 

-t    rapidly  at   40°  C.     It   is  fully  active  in  a 

medium  neutral  to  methyl  orange  and  is  decidedly 
resistant,  to  alkalinity,  being  still  active  in  presence 
of  1  grm.  per  litre  of  sodium  carbonate.  <bi  the 
otiiei-hand.it  isverj  sensitive  to  an  acid  reaction, 
its  activity  being  completely  inhibited  by  the 
presence  of  0-1  pari  of  hydrochloric  acid  per  1000. 
The    bacterial   niantnnc    ma]    be   substituted    tor 

malt   in  the  textile  industry,  and  mav    be  used   l"i 

the  production  of  dextrin  syrups  from  the  residues 


■  li  factories.  It  may  also  be  employed  for 
removing  starch  in  laundry  work  and  a  saving  of 
r  soap  may  be  effected  by  its  use.— J.  I ■'.  B. 

Wines  :    While  "  casse  "  of 


Fonzes-Diacon. 

Comptes    rend..     1917,     164      199-    200. 

follow  ing  a  bs  racl .) 
BOTTFFARD  in  1902  (compare  this  .1..  1902,  922) 
described  i  a-  a  of  white  casst  in  wine,  charai  I 
by  the  appearance  of  an  opalescence  and  linallv 
of  a  deposit  which  he  concluded  was  due  to  oxida- 
tion and  contained  lime  and  possibly  iron.  The 
author  investigated  a  white  wine  which  showed 
this  defect  very  strongly;  the  greyish-whits 
deposit,  formed  after  prolonged  oxidation  by 
means  of  a  current  of  air,  was  found  to  contain 
organic  matter,  a  small  quantity  of  lime,  and 
larger  amounts  of  iron  and  phosphoric  acid 
in  proportion  corresponding  to  re,03.21'_<  c. 
This  cassc  only  appears  when  the  sulphurous  acid, 
present  in  all  white  wines,  has  been  oxidised,  and 
the  oxidising  action  of  the  air  becomes  effective. 
The  use  of  sulphurous  solutions  of  ammonium 
phosphate,  employed  at  present  in  pla*e  of  potas- 
sium metabisulpbite  in  the  manufacture  of  wines, 

appears    to    I oe    of    the   main    causes    of    the 

appearance   of  this   disorder. — J.  II.  L. 

;      White    •'cassc"    of .        J.    Laborde. 

Comptes    rend.,     I!H7.     164.      441      443. 

preceding  abstract.) 
The  author  has  previously  shown  that  the  so-called 
white  casst  or  t  u  ibid  it  y  in  wines  is  due  to  ox  id  at  ion 
of  traces  of  dissolved  iron,  from  the  ferrous  to  the 
ferric  state,  and  their  separation  from  solution 
as  ferric  phosphate  which  is  often  accompanied 
by  other  colloidal  matters.  This  mav  take  plasl 
in  presence  of  free  tartaric  or  even  sulphurous 
acid,  but  when  these  are  absent  or  present  only  in 
very  small  amounts  the  oxidised  iron  separate] 
as  tannate  as  well  as  phosphate  and  then  produce] 
black  casse.  Treatment  of  wine  with  05  grm. 
of  citric  acid  per  litre  often  prevents  the  appear- 
ance of  white  casse  and  in  other  eases  it  promotes 
coagulation  of  the  suspended  particles.  The  best 
method  of  treating  white  casse  is  as  follows: — 
If  the  wine  contains  sulphurous  acid  it  is  aerated 
sufficiently  to  provoke  the  separation  of  all  the 
ferric  phosphate  capable  of  being  formed.  Citric 
acid  is  then  added  and  after  standing  for  several 
weeks  the  wine  is  drawn  oft  and  clarified  by  means 
of  finings  orby  filtration.  Similar  treatment  may  he 
applied  in  cases  of  blue  cassc  of  red  wines. — J.  II.  L. 

Methyl   alcohol    [in    ethyl   alcohol]  ;     Detection    and 

determination    of    small    amounts    of .        I 

Elvove.     J.Jnd".  Eng.  Chem.,  1917,  9.  295 

SnotONDS  (this  J..  1912.  150)  recommended  that 
the  solution  in  which  methyl  alcohol  was  to 
he  determined  by  the  method  of  Deniges  (this  J.. 
1910,  585)  should  always  contain  10  °0  of  ethyl 
alcohol.  The  author,  however,  finds  that  the 
test  is  rendered  much  more  sensitive  by  reducing 
the  proportion  of  ethyl  alcohol  to  0-5  ",,  by  vol.. 
as  little  as  HI  mcrm.  of  methyl  alcohol  in 
then  giving  a  coloration  on  standing  for  10  mins. 
The  follow  ing  method  of  preparing  Nchiff's  reagent 
for  the  test  gives  a  much  more  sialic  solution 
than  that  obtained  by  the  usual  metl  < 
Finely  powdered  Magenta  (0-2  grm.)  is  dissolved 
in  about  iL'n  cc.  of  hot  water,  ami  when  col, 1  the 
solution  is  mixed  with  a  solution  of  2  grins,  "i 
anhydrous  sodium  sulphite  in  about  20  1  ■■  •  '" 
water,    then    treated    with    2    c.c.    "l    hydrochlorii 

acid    (sp.   gr.    119),    ami    diluted    I..   2 with 

water.       \lter    standing    for    about     an    hour    tie 
reagent  is  ready  for  use.      A  solution  thus  in.  ; 
gave    the    same     results    after    six     weeks,    ill    the 

colorimetrir    determination    of    formaldehyde    »- 
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when  freshly  made.  In  the  oxidation  of  the 
methyl  alcohol  with  acid  permanganate,  it  is 
Necessary  to  allow-  the  solution  to  cool  before 
adding  the  reagent,  since  otherwise  a  deeper 
coloration  is  obtained.  When  formaldehyde  is 
also  present  in  the  solution,  it  should  first  bi 
determined  by  means  of  the  reagent,  and  a  series 
of  methyl  alcohol  standards  containing  the  same 
concentration  of  formaldehyde  then  prepared  and 
used  for  comparison  with  the  solution  after 
oxidation  of  the  methyl  alcohol  and  treatment 
with  the  reagent. — C.  A.  M. 

"Enzyme  :    Non-specific  character  of  the  animal  and 

vegetable    reducing .    [Reductase.]    A.    Bach. 

Comptes  rend..  1917,  164.  248—249. 
Experiments  were  made  with  milk  and  with 
potato-pulp  to  ascertain  whether  the  reduction 
of  nitric  acid  which  these  substances  are  able  to 
elfei  t  in  presence  of  aldehydes,  is  influenced  by  the 
nature  of  the  particular  aldehyde  present.  Four- 
teen aldehydes,  fatty  and  aromatic,  were  tested, 
and  the  results,  though  showing  quantitative 
differences,  indicate  that  the  action  of  the  reducing 
enzyme  is  not  specific  in  this  respect. — J.  H.  L. 

Phenol;      Production     oj  —  —  by     bacteria.  \. 


Berthelot.  Comptes  rend.,  1917,  164.  196—199. 
The  author  has  isolated  from  human  faeces  a  new 
species  of  intestinal  bacteria,  B.  phenologenes,  of 
which  the  power  of  producing  phenol  is  about  ten 
times  as  great  as  that  of  any  other  known  bacteria. 
Cultivated  in  peptone-water  it  formed  0-27*  grm. 
of  phenol  per  litre,  whilst  in  a  liquid  containing 
as  organic  matter  only  2  grms.  of  tyrosine  per  lii  re, 
lis  grm.  of  phenol  per  litre  was  produced.  The 
organism  is  capable  of  developing  to  some  extent 
in  presence  of  concentrations  of  phenol  up  to 
6-8  grms.  per  litre. — J.  II.  L. 

Malt  {Restriction)  No.  2  Order.     See  page  409. 

Determination  of  reducing  sugars  in  cane  molasses 
and  vinasses  for  the  calculation  of  the  amount 
of  sugar  fermented.     Pellet.     See   XVII. 

Relative  influence  of  micro-organisms  and  plant 
enzymes  on  the  fermentation  of  earn  [maize] 
silage.     Lamb.     See   XIXa. 

1  'ATENTS. 

Pasteurising  apparatus  [for  beer].  E.  M.  Lund- 
gren,  Burton-upon-Treht.  U.S.  Pat.  1.217. 17n. 
Feb.  27.  1917.     Date  of  appl.,  Feb.  19.  1916. 

See  Eng.  Pat.  2745  of  1915  ;    this  J..   1915.   1221. 

Process  for  the  utilisation  of   wastt    sulphite    ,  u 
liqu.r.     U.S.  Pat.   1.218,638.     See  V. 
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Wheat   flour  ;     Nitrogen    in    amino-form    as   deter- 
mined by  form  >l  titration,  in  relation  to  some  other 

tartars  measuring  quality  in .     C.  O.  Swan 

son  and   E.   L.   Tague.     J.    Amer.   (hem.   Soc, 
1917.  39,  482—191. 

Previous  work  at  the  Kansas  Agricultural  Experi- 
ment Station  has  shown  that  relatively  huge 
amounts  of  amino-nitrogen,  whether  artificially 
added  in  the  form  of  amino-compounds,  or  produced 
bj     germination    of    the    wheat,    are    detrimental 

!to  the  quality  of  flour.  The  authors  now  present 
the  results  of  determinations  of  amino-nitrogen 
by  Sorensen's  method,  in  the  different  "  stream 
flours"  from  the  same  wheat  in  one  particular 
null,  and  in  "  patent."  "  clear,"  and  "  low  grade 
flours  from  a  number  of  mills.  The  determinations 
were  made  by  digesting  1  part  of  flour  with  10 
parts  of  water  for  2  hours  at  40°  C,  filtering,  and 
titrating     with     AT/20     barium     hydroxide,     first 


directly  for  the  original  acidity,  and  then  after 
addition  of  formaldehyde  for  the  amino-nitrogen. 
The  results  show  that  the  content  of  amino- 
nitrogen  varies  in  general  with  the  ash-content 
and  the  acidity,  being  much  lower  in  "patent 
than  in  "low  grade"  Hours,  but  the  differences 
are  less  marked  be  ause  amino-nitrogen  is  more 
uniformly  distributed  throughout  the  wheat  grain 
than  mineral  matter  and  acids.-     I.  II.  L, 


and  sm 

.1.    Amer.    ('hem. 


Wheat  kernel  :    Phytic  acid  of  the 

its    salts.       I'.    W.     Bout  well. 

Soc,  1917.  39  191  —503. 
From  2-5  lb.  of  wheat  bran  the  author  extracted, 
h\  a  method  based  on  thai  used  by  Clark  (this  J.. 
1914,  436),  -25  gnus,  of  phytin  as  a  hygroscopic 
solid  in  spheroidal  crystals,  insoluble  in  water 
and  free  from  inorganic  phosphorus.  Its  compo- 
sition indicated  a  calcium-magnesium  salt  not 
corresponding  with  any  such  salt  of  inositolhexa- 
1  phosphoric  acid,  though  containing  equiatomii 
proportions  of  carbon  and  phosphorus.  The 
free  acid  was  isolate:!  as  a  hygroscopic  solid  which 
underwent  some  decomposition  on  drying  in 
vacuo.  The  barium  salt,  crystallised  from  cold 
dilute  hydrochloric  acid,  agreed  in  composition 
with  an  equimolecular  mixture  of  the  tri-  and 
tet  rabarium  salts  of  inositolhexaphosphoric  acid  ; 
crystallised  from  hot  acid  it  possessed  a  rather 
different  composition.  Phytin  extracted  from 
wheat  embryos  appeared  identical  with  that 
described  above.  Dhe  phytase  of  wheat  bran 
exhibited  greater  activity  in  presence  of  0-1% 
hydrochloric  acid  than  in  pure  water  or  0-:  % 
hydrochloric  acid,  and  its  action  was  not  affected 
bj  formaldehyde  at  2%  concentration.  The 
enzyme  was  found  present  also  in  wheal  embryos. 
Dry  heating  of  wheat  bran  at  temperatures  from 
105  to  lb5  ('.  increased  the  amount  of  inorganic 
phosphorus  dissolved  during  subsequent  extrac- 
tion, without   apparently    destroying  the  phytase. 

—J.  II.  L. 

Wheat  offals  ;  ( 'opposition  ana  classification  of . 

T.  B.Wood  and  R.  1!.  \die.  J.  Board  Agric, 
1917.  23,  1179—  1  187. 
Much  confusion  has  arise:;  <  ving  tp  the  variation 
in  milling  prai  tice  in  different  districts  and  to  the 
fact  that  whilst  the  larger  mills  separate  their 
produ  ts  (offals)  into  four  grades,  many  of  the 
smaller  mills  are  satisfied  with  a  much  less  com- 
plicated separation.  Systematic  examination  of  a 
number  ol  samples  of  offals  showed  that  they 
diftei  d  from  one  another  in  size  of  particles  and 
i  .  i  e.al  composition.  Nearly  all  millers  taki  out 
the  .'irs'-st  offals  as  bran,  and.  the  flour  consists 
of  particles  ivhich  pass  through  silk  sieve.-  (No.  10) 
having  L30  meshes  to  tie-  linear  inch  ;  the  remain- 
ing portion,  Thich  will  not  pas-  tl  rough  this  sieve, 
constitutes  the  offals.  Offals  fall  approximate!} 
inio  three  grade:,,  namely :— Grade  1,  usually 
called  ■■  fine  middlings,"  winch  does  not  pass  sill, 
sievi    no.  iu.  init  passes  silk  sieve  No.  3  ;   grade  2, 

usually  called  "  coarse  middle.  :s  no! 

pass  sievi  No.  '■>  hut  passes  wire  sieve  No.  :' I  : 
grade  :'>,  called  "  pollards,"  which  does  not  pas- 
win  sieve  No.  2  1  hut  passes  sieve  No.  16.  Bran 
i.-  retained  by  adrc  sieve  No.  16  (about  Hi  m 
toil.  in.).  The  following  analyses  shon  that  this 
classifical  ion  ha  -  a  definit  u  \  alue  :  - 


Fine  middlings 

middlings 
P  ill  irds  .... 
Bran      


Wit.  t     Protein. 


I  it 


% 
12-73 

13-46 

I  :    12 
13-83 


I 
1  76 


Carbo- 
hydrate! 


5-29 
7-70 
10-68 


5-40 


wo 
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The  quantities  ol  carbohydrates  :ui<l  fibre  incn 
continuously  as  the  size  oi  the  particles  becomes 
larger,  but  in  the  case  of  fat  and  protein,  the 
largest  amounts  are  found  in  coarse  middlings, 
probably  due  to  the  concentration  of  th<  genu  in 
this  grade.  The  products  from  many  mills,  how- 
ever,  do    nol    fall   entirely   in   any   01 i    these 

grades  ;  some  >>i  them  are  mixtures  ..i  two  01  even 
three  grades.  Mixtures  ol  grades  I  and  2  maj 
be  called  "straighi  ran  middlings,"  ol  grades  2 
and  :;  ••  straighi  run  pollards,"  of  gradi  s  i .  '_'.  and  :; 
"  straighi  run  offals,"  and  of  grade  .:  and  bran 
"coarse  pollards."  The  composition  of  these 
products  varies  ai  cording  to  the  proportion  "i  thi 
Ldes  present.      Ii  is  suggested  thai  millers  should 

pi   a  uniform  system  of  grading  and   naming 

bheir  offals,  and  that,  whilst  local  trade  names 
mighl  be  retained,  each  product  should  be  sold 
under  its  grade  number,  Por  instance,  fine 
middlings,    which    are   sold    in    different    districts 

under  the  names  of  s nds,   fine  thirds,   biscuit 

middlings,  etc.,  might  si  ill  be  sold  under  an)  one 
ui'  these  terms  with  the  addition  "I  the  letters 
■'  S.  O.  1  "  (standard  grade  1 )  indicating  that  ii  is 
the  finest  grade  of  offals,  separated  between  silk 
m,'\  is  l*Cbs.  ■  ',  and  1".  and  so  on.  With  such  a 
system,  a  large  number  of  samples  might  be 
collected  and  analysed  and  a  definite  standard 
composition  assigned  to  each  grade.     W.  I'.  S. 

Silage ;   Relalivt    influence,  of  micro-organisms  and 
plant  enzymes  on  tin  fermentation  of  corn  [m/ii  ■ 

\.    R.    Lamb.      I.    Sgric.    U.S..    1917,   8, 
301-    380. 

I >ifi'ki:i  vn.vniiN  between  bacteria]  ami  enzymic 
activities  during  silage  fermentation  i--  extremely 
difficult,  as  tin-  conditions  favourable  to  both  and 
tin  effects  of  such  conditions  an-  practically  the 
•ami-.  The  silage  used  in  the  investigation  uas 
made  of  chopped  maize  (Z<n  mats),  which  was 
packed  tightly  in  rylindrir.il  jars  closed  with 
rubbei  bungs  carrying  an  outlet  tube  for  the 
escape  of  gases  ami  a'pinchcock.  The  product  so  1 
obtained  differed  in  no  essi  ntial  from  fan  a  silage ; 
it  was  pressed  in  a  Buchner  press  ami  tin  juice 
was  analysed  tor  total  acidity,  volatile  acidity 
(i.e..  a  i.r  .  istillation  in  steam  free  from  carbon 
dioxide),  alcohols  (by  two  methods),  total  sugars, 
amiuo-nitrogen  (Van  Slyke's  method),  ammomacol 
nitrogen  (bj    distillation  with  magnesium  oxide), 

ami  moist  ire.     No  conclusive  n  --nit  -  wereobtt .1 

when  silage  was  made  in  presence  of  certain  anti- 
septics, bul  toluene  seemed  to  stop  all  change, 
and  chloroform  prevented  the  development  oi 
bacteria.  Equally  inconclusive  results  attended 
the  attempts  to  destroj  the  enzymes  bj  heat  and 

Men     to     inoculate     with     infusion     from     normal 

silage;  the  treated  mat. rid.  however,  showed 
marked  changes.  Silage  containing  tartaric  acid, 
in  amount  (2°{,)  suflicienf  to  inlnl.il  bacterial 
a.t  i..n  hut  to  favour  that  ..i  yeasts,  gave  I  7  10  grins. 
of  alcohol  per  100  ....  of  juice  :  normal  silage  gives 
0-20  u  I ■".  miii.  \  st 1 1  I >  oi  the  curves  repre- 
senting the  rates  "I  chemical  changes  during 
fermentation  led  to  more  satisfactory  results,  bias- 
much  as  the  types  of  curve  dm-  to  enzymic  and 
bacteria]  actions  are  different,  in  purely  enzymic  > 
art  ion-  tie-  rat .-  oi  change  .'.'I  reases  a-  the  action 
progresses,  hut  n  here  active  organisms  ate  present, 

th.-  rale  increases  for  a  longer  tin wing  to  their 

multiplication.  In  this  way  it  was  found  that  the 
produi  i  .on  of  a.id  uid  i  he  disappearan.  ,•  of  sugar 
an-  dm-  mainly  to  bacteria,  and  t  hat  tie-  formation 
oi  alcohol  and  proteolysis  are  cliieflj  caused  i>\ 
ii..  activities  of  enzymes,  although  in  the  latter 
cases,  micro-organisms  play  a  pari  in  I  he  later 
rii.' .  vol  0  ioii  oi"  i  arbon  dioxide  i-  greatest 
during  th.-  lii-t  •!...  or  'wo.  ami  ne&rl;  ifter 

about    four   days.     It    is    produced    by    enzymii 
action,  n^i-iol   to  some  extent    by   bacteria' and 


yeasts  after  the  period  of  gn  .1  .-t  evolution.  The 
rise  in  temperature  vilhin  1 1 1  -  -  silo  is  caused  hy 
micro-organic  action,  hut  enzymes  possibly  plaj  a 
restrict  ed  part .      E.  II.  'I'. 

Manufacture  oj   Flour    and    Bread  Order.     Flour 
Wills  Order.     See  pagt  400. 

Inflammability     ••/     carbwaceous     /lusts.     Brown. 
St  ■   XIXb. 

I'vii 

i  ,,it, i  ;    Process    fur   treating  !•'.    I!.    Eden, 

Montclair,   M.J.      IT.S.   Pat.    I.21M.K71.    Feb.  I'll. 
11117.       Hate  of  apnl..  Oct.  30,    1915. 

tiRKKN  coffee  beans  are  immersed  in  water  at  a 
temperature  at  which  the  caffeine  is  readily  soluble  ; 
they  are  then  withdrawn,  lie-  excess  of  water  i» 
driven  off.  ami    the  beans  are  roasted  while  moist, 

J.  II.  .1. 

Baking  powders.     E.  ('.  R.Marks,  London.  From 

Roval    Baking    Powder  Co..    New    York.  Kng. 

Pat.    104,058,    Dec.  7.  1910.     (Appl.    No.  17,504 
of  in  10.) 

See  U.S.  Pat.  1,21  1,720  of  1917  ;  this  J.,  1917,  101. 

Fresh    mints;     Process    for    treating  with    „ 

in  to  In  conserve  the  same  in  a  fresh  condition  ... 

open    air.     J.    .1.    Monvoisin,    Paris.      U.S.    Pat. 

1,219,130,   Mar.   13,    1917.     Hate  of  appl..  Nov. 

II.    1914. 
SEE  Eng.  Pat.  22,009  of  1914  :    this  J..  1916,  438. 

iir     slmils     iur     drying     apparatus.     Kng.     Pat. 
104.327.  '  Sec   under    I. 

Apparatus  for  drying  grain.     U.S.  Pat.   1,212,276 
See  under   I. 


XIXb.     WATER  PURIFICATION;  SANITATION. 

Hurt,  rin    iii    water;     Direct   microscopical  counting 

of .      B.   E.  Nelson.     .1.  Amcr.  Cliem.  S< 

1!M7,  39.  515   -.">2:S. 

The  respective  advantages  of  plating  and   direct 
counting,  for  the  enumerat  ion  of  bacteria  in  water, 
are  discussed.     The  latter  method  occupies  much 
less  time  than  the  former  and  gives  an  opportunity 
for  the   examination   of   other  organisms  present. 
In  making  direct    counts  with  potable  waters,  It 
is  first    necessary  to  concentrate  the  bacteria  into 
a    small    volume,  for    which    purpose    the    authoi 
recommends  adding  to  1  litre  of  the  water  1     5  c.c. 
of  .".',,  zinc  sulphate  solution  followed  bj   0  ! 
...  .  oi    .v    1  sodium  hydroxide.     The  organise 
i  r  ipped  hy  the  precipitate  of  zinc  hj  doxide  and  are 
concentrated  with  it  toa  small  volume  by  sed in 
t  ion.  lilt  ration,  or  cent  rif  tiding.      Practical  details  ol 
all  three  methods  of   operating  are  given  :  the  !•*! 
is   by   far  the  most    rapid,   enabling   counts  to  be 
started     1  . 5     L'O    mills,    after    the    commencement 
ol    a    lot.    hut    a    method    of    till  rat  ion    with    sail. I. 
described   fully   in  the  paper,  gives  rather  highei 
results.      Wlen    the    precipitate    has    I,, en    r< 
Irat.il    to    1      L'    c.c,    the   zinc   hydroxide   • 
redissolved    bj    adding   ammonium    chloride,  nn.l 
after    addition    of    a    drop    of    alkaline    Methylene 
Blue  or  .lear   "  carbol-fuchsine."   counting  is  pro 
eeeded      with.       Methods     ol      making     the     ...mil- 
are  described.      The  results  are  more  ai  curate  than 
those   obtained    by   plating,    but    are   not    directl) 
comparable  with  them,  as  the\   commonly  • 
them   bj    .".n      100%  or  more.-    J.  II.  I,. 
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Hypochlorite    solutions ;      Volumetric    method    for 

determining   the   strength   of   .     Analysis   of 

hydrogen  peroxide.     A.  Bury.     J.  Pharm.  Cfaim., 
1917.    15.    189—193. 

A  METHOD  for  determining  the  .strength  of  hypo- 
chlorite solutions  used  for  sterilising  water  in  the 
field  consists  in  measuring  the  volume  of  oxygen 
liberated  when  the  hypochlori  e  is  mixed  with 
excess  of  hydrogen  peroxide.  The  reaction  pro- 
ceeds according  to  the  equation  :  NaOCl  +  II ._,( > 
NaCl +H,0 +0.,.  and  the  volume  of  oxygen  is 
equal  to  that  of  the  chlorine  which  is  liberated 
by  treating  the  hypochlorite  with  an  acid.  One 
c.c.  of  the  hypochlorite  solution  is  placed  in  a 
graduated  tube  which  is  closed  at  the  bottom  and 
provided  with  a  bulb  and  tubulure  at  the  top  ; 
water  is  added  slowly  until  the  tube  is  nearly 
filled,  followed  by  hydrogen  peroxide  up  to  the 
zero  mark.  The  tubulure  is  then  closed  with  a 
rubber  stopper  carrying  a  short  length  of  capilk.c  > 
lube,  the  finger  is  placed  over  the  outer  end  of 
this  tube,  the  apparatus  is  inverted  and  its  contents 
mixed.  When  gas  is  no  longer  evolved,  the  ringer 
is  removed  slightly  from  the  capillary  tube.  The 
volume  of  liquid  which  is  forced  out  is  equal  to 
that  of  the  oxygen  liberated,  and  this  volume  is 
ascertained  by  placing  the  tube  in  its  normal 
position  and  reading  the  volume  of  the  liquid 
remaining  in  it.  The  tube  is  so  graduated  that 
the  readings  give  directly  fhe  quantity  of  avail- 
aide  chlorine  in  the  hypochlorite  solution.  The 
reaction  may  be  used,  inversely,  for  the  analysis 
of  hydrogen  peroxide. — W.  P.  S. 

Infection  from  wounds  :    Prevention  of .     Cow.' 

parative  study  of  carious  antiseptics.      II.  Vini  en1 . 
Comptes  rend.,  1917,  164.  153 — 1515. 

As  a  first-aid  dressing  for  wounds,  particularly 
those  caused  by  shell  splinters,  a  mixture  of 
calcium  hypochlorite.  10.  and  boric  acid,  90  parts, 
was  found  to  be  the  most  efficient  ;  it  should  be 
dusted  over  the  surface  of  the  wound,  and  does 
not  produce  any  unpleasant  sensation.  It  acts 
as  a  preventive  against  gangrene  and  also  has  a 
ha'inostatic  action,  due  to  the  presence  of  calcium 
chloride  in  the  mixture.  Of  other  substances 
examined  iodoform,  ferrous  sulphate,  borax, 
boric  acid,  potassium  permanganate,  zinc  chloride, 
and  sodium  formate  were  not  sufficiently  active 
to  destroy  the  more  resistant  bacteria  ;  copper 
sulphate  and  sodium  fluoride  were  found  to  be 
effective,  but  their  use  is  not  recommended  on 
account  of  their  toxic  properties. — W.  P.  S. 


Carbonaceous  dusts  ;  Inflammability  of- 


Brown.    J.  Ind.  Eng.  Chem.,  1917,  9,  209— 275. 

Tests  were  made  with  an  apparatus  devised  by 
the  Bureau  of  Mines,  U.S.A..  for  testing  the 
inflammability  of  coal  dust,  under  the  following 
standard  conditions.  All  the  dusts,  with  the 
exception  of  malt  and  two  samples  of  maize  dust, 
were  first  dried  at  105  -  C  in  a  current  of  air.  In 
each  case  75  mgrms.  was  forced  into  the  explosion 
bulb  by  air  under  a  pressure  of  20  cm.  of  mercury. 
through  a  funnel  with  a  capillary  0  cm.  long  and 
20  mm.  in  diam..  a  coarse  screen  being  placed 
over  the  funnel  except  when  very  fibrous  dust 
was  tested.  The  funnel  was  4  mm.  in  internal 
diain..  with  a  bowl  fin.  deep  and  fin.  across  at. 
the  top.  and  having  a  bend  at  right  angles,  §  in. 
below  the  bowl,  with  a  small  wire  screen  inside. 
When  used  for  coal  dust  100  mgrms.  of  the  more 
inflammable  and  300  mgrms.  of  the  less  inflam- 
mable coals  wis  introduced  into  the  explosion 
bull)  by  means  of  oxygen  under  a  pressure  of 
15  cm.  of  mercury.  The  temperature  of  the 
igniting  coil,  measured  by  means  of  a  thermo- 
couple, was  maintained  at  1200°  C,  and  the 
pressure    generated    on    ignition    was    expressed 


.    II.  II. 


in  lb.  per  sq.  in.  The  following  are  typical  results 
thus  obtained,  and  indicate  the  relative  order  of 
inflammability  under  these  conditions  : — Lycopo- 
dium,  17-5  ;  dextrin  dust.  13-9  :  tan  hark  dust, 
13-3;  wheat  starch.  KM  :  maize  dust.  12-5; 
powdered  sugar,  12-2;  oat  dust.  12-0  j  potato 
flour.  11-7:  rice  starch.  11-3;  malt  dust.  10-6; 
tapioca  (lour.  10-4  :  cocoa  dust,  9-9  ;  fine  sulphur 
flour.  8-8;  ground  cork  dust.  7  1  ;  arrow  root 
powder.  3-9;  potato  starch,  :', -2  :  and  gelatin 
dust.   11. — C.  A.  M. 

Patent. 

Sewage   and    other    liquids;     Purification    of . 

W.  Jones,  ami  Jones  and  Attwood,  Ltd.,  Stour- 
bridge. Eng.  Pat.  104,187.  Julv  11,  1916 
(Appl.  No.  402  of  1916.) 

The  sewage  enters  at  the  end  of  a  long  tank 
divided  lengthways  down  the  middle  and  having 
a  bottom  of  ridge  and  furrow  form  with  air  cliff  users 
in  the  bottom  of  the  furrows.  The  flow  is  directed 
by  baffles  and  sunk  walls  to  the  opposite  end. 
where  the  sewage  turns  at  right  angles  into  the 
other  division  of  the  tank,  along  which  it  Hows 
in  the  reverse  direction.  Before  being  discharged 
from  the  tank,  the  sewage  is  received  in  a  settling 
chamber  with  a  bottom  sloping  towards  the 
division  wall  of  the  tank.  At-  this  point,  part  of 
tin-  wall  is  cut  away  to  allow  a  connection  to  the 
other  division  of  the  tank.  At  the  foot  of  the  wall 
on  the  first  division  side  is  an  air  diffuser,  and  a 
shallow  wall  is  built  round  the  diffuser  and  both 
sides  of  the  opening  in  the  wall  so  as  to  form  a  well. 
When  the  air  supply  is  turned  on,  an  upward 
current  of  sludge  and  sewage  is  formed  up  that 
side  of  the  wall,  and  a  current,  of  sludge  and 
sewage  is  induced  to  flow  through  the  opening 
from  the  other  side.  In  this  way  sludge  can  lie 
transferred  from  the  exit  to  the  entry  end  of  the 
tank.  At  intervals  along  the  base  of  the  dividing 
wall  are  openings  formed  similarly  to  the  fore- 
going ;  in  this  way  sludge  can  be  transferred 
from  one  side  to  the  other  along  the  whole  length 
of  the  tank.  In  another  form  of  the  apparatus, 
instead  of  one  long  tank  there  are  a  number  oi 
short  tanks  arranged  side  by  side  and  connected 
in  series  ;  in  this  form  the  tanks  have  a  flat  bottom 
and  the  air  diffusers  are  placed  at  each  end  of  the 
short  tanks. — J.  H.  J. 
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Alkaloids;  Determination  of by  physico- 
chemical  volumetri-c  analysis.  P.  Dutoit  and 
Meyer-Levy.  J.  Chim.  Phys.,  1916,  14,  353—360. 
The  method  of  measuring  the1  end  point  of  a 
reaction  by  observing  the  change  in  electrical  con- 
ductivity (this  J..  1911. 1411)  may  be  applied  to  the 
determination  of  alkaloids,  especially  in  very  dilute- 
solutions.  The  reactions  available  are:  (1) 
neutralisation  of  the  alkaloid  bases.  (2)  the  dis- 
placement of  alkaloids  from  their  salts  by  means 
of  a  strong  alkali,  and  (3)  precipitation  of  insoluble 
alkaloid  salts.  The  neutralisation  method  is  not 
usually  very  reliable,  nor  is  the  displacement 
method  for"  soluble  alkaloids.  When  the  free 
alkaloid  is  insoluble  or  nearly  so.  the  reaction  ol 
its  salts  with  caustic  soda  gives  a  curve  with  a 
well-defined  end  point.  Amongst  the  precipitants 
chlorplatinic  acid  and  picric  acid  ui\>-  satisfactory 
determinations  of  a  number  of  alkaloids  in  tie 
presence  of  sodium  acetate  ;  potassium  bichromi 
in  neutral  solution  ma\  be  used  lor  brucine 
strychnine.       Silicotungstic   acid    in   the   presence 

of  sodium  acetate  appears,  however,  t the  best 

general  reagent.     It  is  used  in  solution  of  A    -  I" 
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Y  l'ii     concentration     conveniently     standardised 

nst  a  pure  si  rj  chnine  sail . 
,,i  alkaloid  Bhould  be  between   V    LOO  ami    \    L000. 
Th  oorl  Inn  111.  lei 

used    for   each    molecule   of   alkaloid.     The    com- 

h  In.  li   is  nol    •  he 

same  for  all  alkaloids,  musl   be  determined  ■>  ■ 

linn,!,     i  .,-    conditions 

have   !".n  able  I"  use  their  method   for  tw< 

ni  tin    best  known  alkaloids.     W.ll.r. 


,-,/  .-    I  /,,,» 


.1.  N.  Rakshit.    ['harm. 


98 

In  det<  rmining  w  ■    •  ipium  by  1  he 

in  t  hod    ,'i     t  he     I  Iritish    Pharmi  in    •'"" 

moniai  a!  odour  w  as  alw  ays  m  il 

perimentsi 
showed    thai  liberation   of 

uonia,  a i      o  0-2     0-3  %  of  t  ho  w  eighl 

of    i  he  ophu  :    «  ii  li  1  ra  (  olal  lie 

organi  ol  identified.     J.  II.  L. 

,,/,     and    physioloi  lion  : 

Relation  bi  '■  ■ 

alkyl  esters.     I'.  1..  I'vinan.     Chem.  Soc.  Trans., 
1917,  ill    167     IT:!. 
Kiiiyi.  p-aniinophenylacetate,  m.  pt.  51    C,  pre- 
pared   by  th  of  eth  nyl- 
acetate.  diffet 

thesine)    in    con  aining   a    phenylacety]    group    in 
place  of  a    bi  I  ution 

lo    .'   ana?sthetii    property, 
iethylaminoethyl    p-aminophenyla  etate,     ob- 
tained by  heal  ing  I  he  diethyl- 
aminoethyl      alcohol      with      p-nitrophenylacetyl 
chloride  and   then                    with  iron   Tilings  and 
ic  acid,  difi               lai                           hylarnino- 

ethyl     p-aminobc and 

•Diethyl- 
amino-  J'-phenos^     -  ,  prop; 

i  iO.CHj.CHOH.CHj.NO 

prepared  by  heating  together  phenylglycide  i 

h\  Lamine  in  a  be,  -ji\  es  a  hydro- 

chloride,    m.  pt.     90       92    »'..      which      produces 
distincl     local    anaesthesia    and    >,n  ition 

\  i,-lils    3-diethylamino-/3'-phenox,j  -iao-propj  I    ben- 
zoal i'.  v i  acid  thai  I 

could   in 'i    be  sati  tested  for  local  anaes- 

thetic pi  iyloxy-l-methyl-1.2.3.4- 

tetrahydroquinoline,  m.  pt.  58      59    C,  prepared 
by  bi  I  -uii-i  h\  1- 1  .2.3.  i -Eel  ia- 

hydroi  hli  .pi . 

188    I    -      io   strongly  acid   to   be  tested   for  local 
bic   action.     The   corresponding    p-amino- 
benzoyl  derivative  could  nol  be  obtained,  p   \mmn- 
benzoyl-p-phenetii  pt.    151       158    i  ..   pre- 

pared   by    heating    p-nitrcibenzoyl    chloride    with 
p-phenetidine  is  almost 

i  U(  es  li"  I'"  al  an        I  i,,  sia 

when   Introduced  as  powder  into  the   conjuctival 

lodation  of  hydrocarbons  :  Direct  by  meat 

•  id.     R.  I..  I  >ai  t  a  and  X.  R. 

i  hat  i  erjee.      .1 .    Vmer.  ( 'hi  i  191 7.   39. 

135      111. 
Mono  iodo  derivatives  "i  benzene,  toluene,  o-,  m- 
,ni,l    p-xylenes,    mesitylene,    and    thiophene 
pre]  an  ,1.  n  itli  yielda 

i  he    i  heorel  ii  al,    bj    he  il  ing    mixl  urea   of    In 
carbon,    iodine,    and    oitrii     acid,    the    lasl    being 
added   in  the  com  enl  rated   form,  a  sm  dl 
■  in;,,:  ,  t  ime.     The  nil  rii 

In    the    i  tion.     Small    yield 

iodohexane   and    iodonaphthalene    wen    obtained 

similarly,    nitronaphthalene    being  also  for ,1  in 

t  In-    Lai  ter    i  as,..     Anl  hrai 

derivative,  but  was  oxidised  to  anthraquim 

.1.  II.  I.. 


lodation  /<;/  means  of  nitrogen   iodide  or  by  means 

,,/'   iodim    in    llir  a.     I!.    I,. 

liatia   an, I    \.    Prosad.     J.    Vmer.   Chem.  s,«  .. 

1917,   39     111      156. 

i,i,    ii,  i\    ut    phenol       -  ami    p-nitro- 

phenols  can  be  conveniently  effected  bj  dissolving 

them  in  concentrated  ammonia  and  adding  iodine 

dissolved  in  potas  i lide  solution.     The  iodo- 

.  ompounds  are  In  manj  cases  precipitated  quanti- 
tatively, and  the  reaction  appears  suitable  for  uad 
on  a  large  scale,  since  thi  ol  aniinonia  ami 

iodine  i  an  i  e  rei  oi  ered  from  the  mother  li,|m,is. 
Phenolphthalein    is    similarly     converted    into   its 
odo-derivative,   and   »-,   m-,  and  /(-hydroxy- 
benzoic  acids  yield  iodo-i  ompounds  together  with 

nuts.     A    iii iodo-derh  ative    is 

.ii  p-hydroxyphenylarsinic  acid.  l»i- 
methylpyrone  yields  2.6-di-iodolutidone  a~  main 
product,  together  with  iodoform  due  lo  ruptuij 
of  tin-  ring.  The  conversion  of  pyrrole  in  ammoiaj 
i.i  ,ii  solution   into  tetraiodopyrrole, 

(',11,  Nil       II        1NH,     (   ,  I  ,  -X  II       1X11,1. 
can  bi   employed  for  the  volumetric  determination 
nl    the    former,    using    for    example    .\    3    loiline 
solution    and    starch    indicator.     Nitrogen    iodide, 
washed    and    suspended    in    water  through    whico 
acetylene    is    bubbled,    is    completely    dei  on 
with  formation  of  tetraiodo  ethylene,  in.  pt.  Is".    •  i 
odide  is  a  stronger  oxidisinj    agent  thai 
iodine;  il   oxidises  quinol  rapidly  ami  completel] 
■  i  quit  hyi  n  me  and  benz  ild<  hy,  i      ■•-  n  li  o\  - 
,il   much  heal    to  benzoic  acid.      Iodoform  is  proj 
duced  by  the  action  of  nitrogen  iodide  on  ketonaj 
in   general,    bu1    ii    the   reaction    is   carried   oul    in 
concentrated  solutions  and  at   lower  temperature! 
iodoketones  are  formed,   some  ol   which   ha 
intensely  irritating  action  on  the  eyes.      I"< 
can    be    obtained    by    the    action    of    iodim 

ana   ,,n   malonic  ami   acetoacetic  esters,  ainl 
on  di-  and  triethylamines.     J.  II.  L. 

Ethylsulphuric    acid    reaction  ;     Tht  -.     P,    N. 

Evans  and    .1.    M.    Albert  sou.     J.  Ann  r.   < 
Soi  ..  1917,  39.    156      162. 

THE  formation  <,i  ethylsulphuric  acid  in  ecndT- 
molecular    mixtures    of    99-9°„    alcohol    and 

ihuric  arid   at    constant    temperatures   between 
20      and     140    «'..    was    studied     by    withdraw 
portions   at    intervals,   diluting  them   with   w., 
ami    titrating    with    alkali    in    presence   ol    methyl 
orange.     It   is  concluded  thai  the  maximum  pro- 
portion   of    sulphuric    acid    converted    into 
sulphuric    acid    is   .,  houl    5S ",,   at    all   tempi 
between  20    and   100    0..  and  that  this  conditional 
d  iii  1  .',ii  iniiis.  al  '..'(i    ami  in  less  t ban  2  inins. 
at    70    C.  and   higher  temperatures.     On  addition 
ol     water    the    reaction    undergoes    reversal    \  er> 
slowly.     Above  70    < '.  the  esleriflcation  reaction  fa 
accompanied    by    formation   of   ether,    which   pro- 
more  and   more  rapid  1)    al    higher  tempera- 
tures.    At    the   ordinar>    temperatures   then 
slow    formation   of   diethyl   sulphate   (or   isethioni 
in-  ethionii    acid),  as  indicated   by  a  I,, 
t  he  ,n  idity  in  t  In.  I-  weeks.     .1.  II.  I,. 

'  i   alion  ,,/  " iirogi  n.     H  n  her.     Nr<    VII. 

I'\  I  I  NTS. 

(a  ;  Manufactv  .     H.  T.  Brooks  and 

I.    [luinphrev.     Vssignors   to   <iull    lietinin: 
Pittsburgh,   Pa.      I  .S.    Pat.   1.21.'..!io:i     - 
1917.     Hat.-  ol  apj  I  .  Map.  23,  1916. 

liLYi  "I .>  are  obtained   b\    heating  dichln leflw 

uii.1,1  with    an    alkali    formate   and   an 

all  i I.    e.g.,    met  h)  I    a|,  ohol.       I  lalun 

maj     \  ai  J     I"!  ween     I  I"      and    :  tin    (  .    at 
ure  from  100  to  260  lb.     B.  \  .  S, 
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I/ymph-gland  detract  and  method  of  making   sum 
R.     A.     Archibald,     Oakland,    Cal.     U.S.    Pat- 
l,216,046,Feb.l3,1917.  Date  of  appl.,Apr.6,1916. 

The  aqueous  extract  of  normal  lymph  glands  of 
healthy  animals  is  freed  from  antiferments  by 
heating  to  58  ('.  and  from  proteins  and  insoluble 
matter  by  treatment  with  weak  arid  and  filtering. 
It  is  then  carefully  neutralised  with  caustic  soda 
and  sterilised  ;  1 1 i <  resol  is  used  as  a  preservative. 
The  extract  is  used  by  injection  and  stimulates 
the  production  and  activity  of  leucocytes  and 
blood-platelets.— B.  V.  S. 

Hydrogenisation  and  dehydrogenisation  of  carbon 
compounds.  ('.  Bosch,  A.  Mittasch,  and  ('. 
Schneider.  Assignors  to  Badische  Anilin  mnl 
Soda  Falir..  Ludwigshafen,  Germany.  U.S. 
Pats,  (a)  1.215.334  and  (b)  1.215.335,  Feb.  13, 
1917.     Date  of  appl..  June  4,  1914. 

See  Fr.  Pat.  473,697  of  1914  ;  this  J.,  1915,  734. 

Specific  claim  is  made  for  the  use.  as  catalysts,  of 
mixtures  of  (a)  nickel  and  boron  oxide,  and  (n)  nickel 
and   calcium  phosphate. 

Barbitvuric  acids  :  Substituted  — .  YV.  Hiemenz 
and  L.  Taub,  Elberfeld,  Germany,  Assignors  to 
Sv  nl !,,-!  i,  Patents  Co.,  .New  York.  U.S.  Tats. 
1,217,446  and  1.217,117.  Feb.  27.  1917.  Date 
of  appl.,  Alar.  2:'..  1915. 

See  Ger.  Pat.  295,492  of  1915  ;   tins  J.,  1917,  306. 

Acetylsalicylic  odd  :    Soils  of  and  process  of 

manufacture  of  same.  O.  Gerngross,  Grune- 
wsld,  and  II.  Kast.  Charlottenburg,  Germany. 
U.S.  Pat.  1,217,862,  Feb.  27.  1917.  Date  of 
appl..  Dec  1.  1912. 

See  Fr.  Pat.  464,081   of  1913  ;    this  .1.,  191  1.    139. 

pharmaceutical  product.  [Compound  <>}  cholit 
acid  ood  formic  acid.]  E.  Rietz,  Elberfeld, 
Germany,  Assignor  to  Synthetic  Patents  Co., 
New  York.  U.S.  Pat.  1.218.20!*.  Mar.  6,  1917. 
Date  of  appl.,  Oct.  6,  191  I. 

See  Ger.  Pat.  288,087  of  191 1  ;   this  .1..  1916,  384. 

prowtl i -controlling  substance  derived  from  the  (in- 
terior lobe  of  the  pituitary  gland,  and  process  for 
producing  the  same.  T.  P.  Robertson,  .Berkeley, 
Cal.  U.S.  Pat,  1,218,472,  War.  6,  1917.  Date 
of  appl.,  Oct.  8,  1915. 

See  Eng.  Pat.  15.083  of  1915  :   this  J.,  1910,  557. 

Pel<iine  ;    Process  for  the  manufacture  of from 

vinasses.  O.  Bergami  and  C.  Saemaun,  As- 
signors to  Vct.-Ges.  f.  \iiilinfabr..  Berlin. 
I'.S.  Pat.  1,210,220.  .Mar.  13,  L917.  Hate  of 
appl.,  .Mar.  I.  1914. 

Sek  Eng.   Pats.    2813  and  2923  of  1914  ;    this  J., 

1914,  658,  767. 

(a)  Cephaeline  [iso]  butyl  ether  and  process  of  pro- 
ducing the  same,  (b)  Cephaeline  ethyl  ether. 
(c)  Cephaeline  propyl  ether.  (D)  Cephaeline  [iso] 
amyl  ethers  rind  process  of  producing  some.  J.  W. 
Meader,  Assignor  to  The  Eli  Lilly  and  Co., 
Indianapolis,  Ind.  L.S.  Pats,  'l .  219.57! 
1,219.571.  Alar.  20.  1917.  Dates  of  appl..  (a), 
(b),  (C),  July  17.  1915,  (D),  Jan.  25,  1916. 

See    Eng.    Pats.    11.717.    II. VIS.    1.1,719   of    1915. 

and   103. SSI    of    1916;    this  J..    1910.   978,    1271  : 

1917,  402. 


XXII.-  EXPLOSIVES  ;  MATCHES. 

"  Nitron  "  as  a  gravimetric  reagent  fin-  the  analysis 
oi  substances  used  in  explosives.  \V.  ('.  ('ope  and 
J.  Barab.  .).  Amer.  ('hem.  So...  1917.  39, 
SOU  511. 

The  authors  describe  thi    various  applications  of 


"  nitron  "  (see  Busch,  this  J..  1905,  289)  in 
analysis,  and  add  some  new  matter.  For  the 
determination  of  nitrates  (see  tins  J..  Busch. 
1905,291,038;  1900.499;  Gutbier,  1005.  158; 
Lunge  and  Berl,  1905.  1190;  Lit/.endorif.  I90S, 
S3  :  Hes,  1909.  102  ;  Franzen  and  Lohman,  1909, 
546  ;  Paal  and  Ganghofer,  1909,  918),  they  found 
Gutbier's  procedure  most  satisfactory.  Busch's 
method  for  nitrocellulose  (this  J..  1908,  715)  gave 
accurate  results  with  this  substance  and  wit  h  nitro- 
mannitol  and  nitrostarch,  but  with  nitroglycerin 
it  gave  percentages  of  nitrogen  about  0-4  too  low  ; 
better  results  were  obtained  by  a  modified  saponi- 
fication process  in  which  hydrogen  peroxide  of 
30°;,  instead  of  3%  concentration  was  used. 
True  nitrocompounds  cannot  he  determined  in 
this  way,  but  some  of  them  form  insoluble  addition 
compounds  \vith  "  nitron,"  and  the  authors  deter- 
mined picric  acid  (see  Busch  and  Blume,  tins  .1. 
1908,  83)  and  trinitrocresol  accurately  by  pre- 
cipitation with  "  nitron  "  in  presence  of  sulphuric 
acid.  Phenol  and  the  mono-  ami  dinitrophenols 
under  the  same  conditions  gave  no  precipitate, 
but  in  absence  of  sulphuric  acid  1.2.  l-dinitro- 
phenol  was  quantitatively  precipitated  as  a  double 
compound,  so  that  this  substance  could  he  deter- 
mined in  mixtures  with  picric  acid.  The  authors 
determined  perchloric  acid  in  the  same  way  as 
nitric  acid  (cp.  Busch,  this  J.,  1905,  291).  Storm, 
and  Burrell  ami  Seibert  (U.S.  Bureau  of  Alines. 
Bull.  42)  found  that  minute  quantities  of  oxides 
of  nitrogen  in  air  could  he  determined,  e.g.,  by 
shaking  several  litres  of  the  air  wit  1 1  in  c.c.  each 
of  5%  potassium  hydroxide  and  3",,  hydrogen 
peroxide  solutions,  and  precipitating  the  nitric 
acid  in  the  usual  way,  avoiding  unnecessary 
dilution.  For  microchemical  tests  with  "  nitron" 
see  Visser,  this  J.,  1907,  167.  Solutions  of 
"  nitron  "are  not  very  stable  anil  are  best  prepared 
in  small  quantities  as  required,  by  dissolving 
1  grm.  of  the  reagent  in  10  c.c.  of  5%  acetic  acid 
and  filtering  through  an  alundum  crucible  into 
a  dark  bottle.  The  reagent  can  be  recovered 
from  filtrates  by  precipitating  with  a  slight  excess 
of  ammonia,  and  from  precipitates  by  warming 
with  dilute  ammonia  to  60°  ('..  filtering  quickly, 
and  washing  the  "  nitron  "  with  cold  water,  then 
digesting  with  5",,  acetic  acid  to  dissolve  it  and 
finally  re-precipitating  with  ammonia  and  w  ashing. 
Decomposition  may  be  avoided  by  conducting 
the  filtering  and  washing  in  an  inert  atmosphere 
and  as  much  as  possible  away  from  light.  —J.  II.  L. 

Patents. 

Chlorate  explosive.  J.  M.  Brown,  Johnson  City, 
Tenn.  U.S.  Pat.  1,218,976,  Mar.  13,  1917. 
Date  of  appl.,  Mar.  3,  1915. 

See  Fr.  Pat.  478,383  of  1915  ;  this  J..  1910,  1181. 

Blasting   cartridges    in    which    liquid    air    is    ased ; 

Method  of  producing .     A.  Kowastch,  New 

York.  U.S.  Pat.  1.219.045,  Alar.  20,  1017. 
Date  of  appl.,  Nov.  29,  1913. 

See  Fr.  Pat.   174,508  of  1013  ;  this  J..  1915,  Ills. 


XXIII. -ANALYSIS. 

Refractometer  :   Direct   reading 


with    uniformly 

divided    scale.     G.    W.    Moffitt.     J.     Ind.    Eng. 
Chem.,  1917.  9.  305—309. 

A.\  instrument  is  described  by  means  of  which 
the  refractive  index  of  a  liquid  is  determined  by 
placing  a  drop  thereof  on  a  convex  surface,  toweling 
the  nosepiece  of  a  microscope  tube  upon  it,  and 
focussing  the  eyepiece.  The  reading  maj  then 
be  made  directly  upon  a  uniformlj  divided  scale 
on  the  focussing  tube.  Instead  of  the  usual  heating 
tank  a  circular  trough  may   be  provided,  througa 
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Hi.'  <  ■lit  i-.-  of  wliii  li  p:i-.-rs  ,-i  tube  mounted  on  a 
spring,  carrying  the  object  scale  at  the  lower  end, 
ami  the  lens  on  which  the  liquid  is  to  I"-  placed  at 
tin-  upper  end,  the  Lens  being  thus  raised  above 
the  top  of  Die  beating  jacket  when  the  microscope 
is  raised.  \t  the  lower  end  ol  the  microscope  tube 
is  fixed  a  plane  parallel  plate,  and  within  the  tube 
at  the  right  distance  is  a  converging  lens.     With 

an  eyepiece  of  fairly  high  power  tin-  degree  of 
uncertainty  in  changing  the  setting  (or  an  alter- 
ation of  refractive  index  from  loon  to  I  ".on  need 
not  exceed  0-02  cm.  The  theory  upon  which  the 
construction  of  this  instrument  is  based  is  dis- 
cussed at  length. — < '.  A.  M. 

Washing  of  gases  :  .1  simple  apparatus  for  lh> 


fn 


■n 


II.    n.    Gray.     Chem.   Soc.   Trans..    1917,    ill. 
179— is:;. 

The  a  ppa  ra  t  us. 
A        -  designed     to    ex- 

t racl  toluene  from 
.  oal  gas,  is  con- 
st ructed  so  t  hat  a 
condensing  mist  of 
benzene  vapour 
act  s  as  absorbent. 
The  gas  is  led  in 

thrOUgh    t  he    t  lllle. 

A.    and    emerges 

laden  wit  h  vapour 
of  t  he  solvent  at 
E.  The  solvent 
(e.i/..   benzene)    is 

heated  to  a  suit- 
able temperature 
in  the  flask,  ('.  and 
at  the  conclusion 
of  the  e\t paction  . 
the  mixture  in  C 
may  be  fraction- 
ated. 'The  princi- 
pal advantages 
over  a  train  of 
washing  bottles 
are  :  ( 1 1  great  l\ 
increased  rapidity 
of  washing  :  (2) 
absence  of  com- 
plications due  to 
■■  back-pressure," 

and  CI)  limitation 
of  the  quant  it  y  of 
olvenl  tequired. 
'The  joint  s  shown 
in  the  figure  are 
mercury  cup 
joints,    but    good 


/ 


corks  are  quite  satisfactory.     W.  If.  P. 


Calorimeiric  combustion  ;  Improvements  in 


and 


the  heat  of  combustion  of  toluene.  T.  \V.  Richards 
and  II.  s.  Davies.  J.  Amer.  (hem.  Soc.  1917, 
39.  :;i  I     354. 

Successive  combustions  ol  l  he  >ui. .stance  under 
examination  and  of  a  standard  substance  are  made 

in  oxygen  under  about  22  atmospheres  pressure, 
in  a  Berthelot  bomb  as  modified  by  Atwater  and 
Benedii  I  (see  Richards  and  Harry.  J.  Amer.  Chem. 
Soc..  1915,  37.  993).  'The  main  improvements 
enuinerate.l  are  grouped  under  the  following 
headings.     Closing   oj   the   bomb.      \    lead    washer 

sunk    into   a    suitable   circular'   slot    is   used    between 

the  steel  cover  and  the  Lower  part  of  the  bomb: 
the  washer  is  covered  bj  a  continuous  round  plate 
of  thin  gold  foil.  Between  the  cover  and  the 
.i  cap  is  a  thin,  smooth,  flat  ring  of  phosphor- 
bronze  which  as  oi.is  rupture  of  the  platinum  fining 
when  closing  the  bomb.  An  improved  method 
of   insulating  the   current  wire  is  also  described. 


Ignition  of  volatile  liquids.  These  are  weighed  into 
very  thin  flat  bulbs,  and  ignited  by  a  ring  of 
paraffin  round  the  mouth  of  the  crucible.  This 
in  turn  is  ignited  by  a  tiny  wisp  of  cotton  wool 
which  is  heated  in  a  platinum  spiral.  Iron  wire 
is  not  used  at  all.  Control  of  temperature  of 
environment.  The  temperature  rise  of  the  calori- 
iietric  liquid  is  matched  (after  trial)  in  the  sur- 
rounding bath  (which  is  alkaline)  by  the  auto- 
matically regulated  admission  of  sulphuric  acid. 
Incomplete  combustion.  This  is  greatly  reduced  by 
the  method  of  ignition  used,  but  in  the  case  of 
volatile  liquids  it  is  controlled  by  determination 
of  carbon  monoxide  in  the  products  ol  combustion. 
Correction  may  al  o  be  necessavj  for  the  formation 
of  nitric  acid,  though  the  bomb  is  always  evacuated 
before  the  admission  of  oxygen.  Heat  exchangt 
between  bomb  and  calorimeter.  It  combustion  i. 
very  rapid,  the  top  of  the  bomb  niav  become  hot 
and  heat  be  lost  through  radiation  from  the  uppei 
surface  of  the  liquid.  This  is  avoided  by  adequ 
Stirring  and  b}  a  fate  ol  combustion  similar  In 
that  adopted  with  the  standard  substance.  With 
the  above  precautious  and  with  naphthalene  as 
standard,    the    heat     of    combustion    of    toluene    is 

recorded  as  10.158  18  calories  or  li'  IT  kilojoulea 
per  gram  (weighed  in  vacuo).     \v.  if.  p. 

Zinc  ;    Electrometric    titration    oj  with    in  m- 

cyanide.  P.  Russell  v.  Bichowskv.  J.  Wash 
Acad.  Sci.,  1017.  7,  141— 1  13. 

The  single  potential  difference  set  up  bv  a  plati- 
num electrode  in  a  solution  of  potassium  tone 
cyanide,  which  can  be  measured  in  conjunction 
with  a  standard  electrode,  such  as  the  normal 
calomel  electrode.  i>  about  -(1-08  volt.  ( in 
titrating  with  a  solut  ion  of  a  zinc  salt .  t  he  potential 
increases  slowly  until  near  the  end  point,  when  thi 
smallest  excess  of  the  zinc  solution  causes  the 
E.M.F.  to  increase  verj  sharp))  to  lb  10  volt. 
With  further  excess  the  K.M.I'',  rises  onlv  slightl] 
to  a  maximum  of  about  — 111.")  volt.  If  the  pro- 
cess is  reversed,  and  ferrocyanide  admitted  to  the 
zinc  solution,  the  platinum  electrode,  instead  ot 
having  initially  an  E.M.F.  of  -0-45,  can  be  made 
to  assume  almost  any  value  between  0  and  — 0-5, 
depending  on  the  previous  treatment  of  the  el 
trode.  The  abnormal  values  arising  from  polari- 
sation effects  are  dispelled  by  the  presence  of 
ferrocyanide  which  givesrapid  reversible  reaction 
at  the  electrodes.  If  the  elect  rode  is  charged 
to  say  L'o  colts,  while  in  contact  with  a  ZUK 
solution,  the  initial  E.M.F.  may  reach  the  re- 
versible value  of  -0-45  or  even  higher.  Aflci 
adjusting  to  this  value,  then  titrating  with  ferro- 
cyanide, the  exact  reverse  of  the  previous  curve 
is  obtained,  a  sharp  drop  to  010  occurring  at 
the  end  point,  and  continuing  at  nearl)  that  value 
on  further  addition  of  ferrocyanide.  If  the 
platinum   electrode  has   been   treated   to  show  an 

initial   voltage  of  saj    0-20   volt adding   fet 

cyanide,  the  K.M.I',  in.  reas.s  instead  "I  di 
until  the  normal  value  is  reached   when,  on  • 
tinning   the   titration,    the   reversible    values 
obtained  as  in  the   previous  case.      In  all  cases,  if 
the  solutions  are  stirred  during  the  titration,  the 
electrometric    end    point     is    perfect!)     sharp    and 
reproducible    and  the  device  affords  a  convenient 
and  accurate  method   for  the  estimation  ol  zinc. 

.1    \.  P. 

Arsenic  ;    Determination  oj  small  quantities  oj 

P.  Klason.  \ikiv  Klin.  Min.  (ieol..  1916,  6, 
No.  5,  1  16.  .1.  Chem.  Soc,  1!U7.  112.  ii.. 
LSI      L62. 

The  author  has  investigated  full)  the  Presenilis- 
von  Ha  I  mi  method  for  the  estimation  ol  small 
quantities  of  arsenic.  For  the  estimation,  tl"- 
substance  was  mixed   with  a  mixture  of  3  parte 
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of  sodium  carbonate  to  1  part  of  potassium 
cyanide,  and  the  mixture  transferred  to  a  bulb 
tube,  the  bulb  having  a  volume  of  about  3-5  c.c. 
The  bull)  was  heated  by  a  ring  burner,  provided 
with  a  draught -chimney  20  cm.  high,  whilst  a 
stream  of  carbon  dioxide  was  passed  through  it. 
In  order  to  prevent  the  arsenic  subliming  back, 
a  piece  of  thick  glass  rod  was  put  in  the  tube 
behind  the  bulb  ;  tin-  tube  where  the  arsenic 
condensed  was  a  capillary.  In  the  first  experi- 
ments, in  accordance  with  the  instructions  usually 
given,  the  carbon  dioxide  was  dried  before  passing 
through  the  tube,  but  it  was  found  that  this  was 
not  necessary.  In  later  experiments  the  gas  was 
simply  washed  and  then  passed  through  a  tube 
containing  cotton-wool,  before  coming  to  the  bulb 
tube.  The  capillary  tube  must  be  quite  clean 
and  free  from  all  traces  of  grease.  When  the 
deposition  of  arsenic  was  complete,  the  capillary 
tube  was  cut  off  and  weighed  on  a  micro-balance  ; 
it  was  then  heated  in  an  argand  flame  to  expel 
the  arsenic,  and  again  weighed  when  cool,  in  order 
to  determine  the  weight  of  arsenic.  The  results 
obtained,  taking  weights  of  arsenic  oxide  or  sul- 
phide varying  between  00375  and  1125  mgrm., 
were  very  variable  and  far  from  quantitative,  the 
estimated  quantities  varying  from  42  °0  to  95% 
of  the  quantities  actually  taken.  The  loss  was 
shown  to  be  caused  by  some  of  the  arsenic  vapour 
being  carried  away  in  the  stream  of  carbon  dioxide. 
This  was  proved  by  attaching  to  the  capillary  of 
the  bulb  tube  another  (straight)  tube  packed  with 
small  bits  of  porcelain  followed  by  a  layer  (3  mm.) 
of  asbestos,  this  tube  also  ending  in  a  capillary. 
During  the  estimation  the  asbestos  layer  became 
more  or  less  dark,  owing  to  the  deposition  of 
arsenic.  When  this  arsenic  was  driven  over  into 
the  capillary  tube  (in  a  stream  of  pure  hydrogen) 
and  its  quantity  estimated  on  the  micro-balance, 
the  amount  found  accounted  for  the  low  percent- 
ages mentioned  above.  By  this  means  quantita- 
tive results  could  be  obtained.  A  number  of 
estimations  of  arsenic  by  the  sodium  carbonate- 
potassium  cyanide  method,  as  usually  carried  out 
(in  Sweden)  showed  the  accuracy  to  be  about  90  %. 
The  reaction  which  takes  place  when  the  above 
reaction  mixture  is  used  cannot  be  simply  the 
formation  of  potassium  cyanate  with  the  liberation 
of  arsenic,  since  sodium  carbonate  is  present. 
Reasons  are  given  in  support  of  the  scheme  : 
5Na\s02=3NaAs03+AsJ+Na20.  The  sodium 
arsenate  is  then  reduced  by  the  potassium  cyanide 
to  arsenite.  which  again  gives  arsenate  and 
arsenic,  and  so  on  to  completion.  It  is  further 
shown  that  if  arsenic  is  present  as  a  salt  of  ortho- 
arsenious  or  -arsenic  acid,  as  is  the  case  when 
magaesia  is  added  to  the  reaction  mixture,  no 
redu  tion  takes  place.  When  the  arsenic  is 
pres  :nt  as  sidphide,  reaction  takes  place  accord- 
ing to  the  equation  :  As2S3 +3Na2C03  =As203 + 
3Na_S +3CO?  ;  reduction  then  takes  place  as 
above,  no  thiocyanate  being  formed. 

The  above  method  cannot  be  used  when  organic 
matter  is  present,  but  can  be  replaced  by  the 
following  modification  of  Berzelius's  method. 
The  residues  containing  arsenic,  if  the  latter  is 
present  as  sulphide,  are  evaporated  to  dryness 
with  concentrated  nitric  acid.  The  residue  is 
then  mixed  with  a  mixture  of  equal  parts  of 
sodium  carbonate  and  potassium  carbonate  and 
a  little  mercuric  oxide,  and  the  resulting  mass  put 
into  the  bulb  tube  and  heated  in  a  stream  of 
oxygen  until  it  is  quite  white  and  mercury  is  no 
longer  deposited  in  the  capillary.  It  is  then 
reduced  in  a  stream  of  hydrogen  which  has  been 
purified  by  passing  through  dilute  solutions  of 
silver  nitrate  and  mercury  chloride.  The  arsenic 
deposited  in  the  capillarv  is  then  weighed  as  given 
above.  The  temperature  to  which  the  bulb  is 
heated  should  be  such  that  the  reaction  mixture 
does  not  fuse.     If  fusion  takes  place  and  magnesia 


is  present,  ortho-salts  are  formed,  and  these  are 
no  longer  reduced  by  hydrogen,  as  mentioned 
above.  Using  quantities  of  arsenious  oxide  con- 
taining from  019  to  0-38  mgrm.  of  arsenic,  good 
quantitative   results   were   obtained. 


Phosphorus  ;     Dusart    and    Blondlol'a    method    for 

the    detection    of   and    its    application   in 

toxicology.  Preparation  of  pure  zinc  fur  the 
detection  of  phosphorus  "/■  arsenic.  If.  .1. 
Lemkes.      .1.  I'harm.  (him..  1917.  15    177—188. 

CRITICAL  examination  of  this  method  (formation 
of  hydrogen  phosphide  by  treatment  with  zinc 
and  hydrochloric  acid)  showed  that  it  could  In- 
employed  for  the  detection  of  very  small  quant  il  ies 
(0-0025  mgrm.)  of  phosphorus  in  the  form  of 
phosphites  or  hypophosphites.  provided  that  the 
gas  first  evolved  was  passed  into  silver  nitrate 
solution,  the  precipitate  of  silver  phosphide  col- 
lected, again  treated  with  zinc  and  hydrochloric 
acid,  and  the  coloration  of  the  hydrogen  flame 
then  observed.  In  dealing  with  phosphites,  etc.. 
the  reduction  proceeded  most  satisfactorily  at 
about  55  C.  The  silver  phosphide  was  not  ap- 
preciably oxidised  by  contact  with  the  excess  of 
silver  nitrate.  There  appeared  to  be  no  advantage 
in  the  spectroscopic  examination  of  the  hydrogen 
flame.  In  cases  of  poisoning  by  phosphorus,  the 
method  appears  to  be  of  use  ;  the  phosphorus  is 
found  chiefly  in  the  stomach,  remaining  unoxidised 
for  some  few  months,  and  phosphorus  compounds 
do  not  appear  to  be  formed  during  decomposition 
of  the  body.  Pure  zinc  for  use  in  the  method  may 
be  obtained  by  fusing  the  metal  with  a  small 
quantity  of  metallic  sodium,  followed  bv  granula- 
tion (see  Hehner.  this  J..   1902,  675).— W.  P.  S. 

[Paper  testing.]  Numerical  expression  for  colour 
as  given  by  the  Ives  tint  photometer.  Kress  and 
McNaughton.     See  V. 

lodometric    determination    of    sulphur    dioxide    and 
sulphites.     Ferguson.     See  VII. 

The  Penfield  test  tor  carbon.     .Winter  and  Haigh. 
See  VII. 

Determination  of  carbon  in  steel  by  micrographical 
examination.     Portevin.     See    X. 

Report     of     Joint     Eubber     Insulation     Committee. 
See  XIV. 

Cholesterols  and  phytostcrols  from  the  scientific  and 
industrial  point  of  view.     Dubosc.     See  XIV. 

Phenoldisul  phonic     acid     method     of     determining 
nitrates  in  soils.     Davis.     .Sec   XVI. 

Determination  of  glutose  in  cane  molasses.     Pellet. 
See  XVII. 

Influence  of  pentoses  in  the  determination  of  reducing 
sugars     at     63°— 65°  C.     Pellet.     See     XVII. 

Determination  of  reducing  sugars  in  cant  molasses 
and  vinasses  for  the  calculation  of  the  amount  of 
sugar  fermented.     Pellet.     See  XVII. 

DetecHon  and  determination  of  small  amounts  of 
methyl  alcohol  \iu  ethyl  alcohol].  Klvove,  Set 
XVIII. 

Nitrogen  in   amino-jorm  as   determined   by  formal 
titration,  in  relation  to  some  other  factors  mea 
quality   in   wheat   flour.     Swanson    and    Tague. 
See  XIXa. 
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microscopical  counting  of  bacteria   in  water. 

Nelson.      See    \l\n. 

Volumetric  method  fo  determining  the  strength  of 
hypochlorite  solutions.  Analysis  of  hydrogen  per- 
oxidi .     Bui  \ .     Si  e  MXn. 

Determination  of  alkaloids  by  physico-chemical  volu- 
metric analysis.  huti.it  and  Meyer-LeVy.  >'<• 
X  X . 


lodatum  by  means  of  nitrogen  iodide  or  by  means 
of  iodim  in  presence  of  ammonia.  [Determina- 
tion of  pyrrole.]     Dattaand  Prasad.     See XX. 

Vitron  "  as  gravimetrii  n  (he  analysis  of 

substances  used  in  explosives.     Cope  and   Barab. 

Se,   \  X  I 1 . 

PATI  NT. 

Gas  analysing  plant.  Vktiebolaget  [ngeniorsflrma 
P.  Egnell,  Stockholm.  Eng.  Pat.  103,107,  Sep. 
L'ti.  L916.  (Appl.  .\...  13,635  of  1916.)  Under 
Int.  Conv.,  Dec.  31,  L915. 

In  a  plant  for  simultaneously  and  automatically 
determining  several  gases  in  a  number  of  gas 
currents,  apparatus  is  provided  for  the  determin- 
ation of  one  gas  in  each  current,  and  bj  means  of 
multiple-way  cocks,  gas  from  an)  of  these  currents 
may  be  conducted  to  a  separate  apparatus,  common 
tn  all  or  Beveral  of  the  cui  rents,  for  determination 
of  a  second  constat  uent .     .1.  E.  ('. 


Trade    Report. 

Chemical  and  allied  industries  in  Franci  during  tht 
war  ;  Survey  of  .     F.  J.  Le  Maistre.     J.  Ind. 

Bng.  Chem.,  HUT.  9.  220 — ii:;:'. 

'I'm:  author  Of  this  survey  was  a  member  of  an 
\riin -i,  an  Commission  which  inspected  the  chief 
industrial  centres  of  Prance  in  the  autumn  of  1916. 
\s  regards  general  planl  i1   is  pointed  oul   that  in 

man]   cases  allowance  has  no!   i d  made  for  the 

expansion  of  bhe  indust  pies.  The  present  inferiority 
"i  French  chemical  industry  is  to  be  attributed 
to:  (I  i  lack  of  standard  factory  methods;  (2) 
insufficienl  general  knowledge  ;  (3)  lack  of  technical 
education;   and    (4)    banking  conditions.     In   the 

pasl   the  chemist   has  I n  confined  to  analytical 

work,  and  it  is  onlj  since  the  war  that  the  import 
ance  of  industrial  research  Laboratories  has  begun 
to   be   recognised.     Dyes.     In    L912   the   quantity 
of   coke   produced    in    Prance   was   equivalent    to 
3,925,000    tons   of   coal,    and    that    purchased    to 

2,847, tons  ot    coal,   corresponding   to  a   total 

tar  production  of  505,250  tons,  it  is  estimated 
that  b}  the  adoption  of  the  Btandard  German 
method  Prance  should  have  produced  53,177  tons 
of  benzol  or  four  to  five  times  the  quantity  obtained 
m  1915.  Pending  the  erection  ol  more  coke-ovens 
it  is  probable  that  there  will  be  an  opportunity 
for  the  sale  of  considerable  quantities  oi  American 
dyes  in  Prance.  Electrochemical  industries.  Many 
new  plants  i,a\  ,■  been  erected  sin.  e  bhe  war  started, 
but  in  the  case  of  man;  ol  these  cost  has  been 
sacrificed    in    the    interests   of    larger   production. 


In  the  French   Ups  alone  the  horsepower  develop* 

ment  has  increased  b i  500,000  to  1,500,000,  and 

plans  arc  being  made  for  further  extensions, 
Itmospheric  nitric  »<■.'•/.  Although  the  manu- 
tacture  has  been  greatly  developed  during  the 
last  two  years,  the  production  is  small  as  com- 
pared  with  other  countries.  Special  attention  is 
being  given  t<.  the  Serpek  method  of  producing 
nit  i  i.  acid  from  the  air,  in  which  bauxite  is  used 
as  bhe  law  material.  The  following  figures  show, 
the  amounts  of  calrium  cyanamide  in  metrii  tons 
produced  prior  to  the  war: — 


Fr:in 

German]          Can 

World. 

lets 

1913    .. 

22, 

j  i  .iiiii 

M.  (((in              in.. 
18,000            15S 

Iii  1910  the  world's  production  was  approximately 
210,000  metric  tons,  the  bulk  of  the  increase  being 
due  to  the  fact  that  Germany,  unlike  France,  has 
had  to  depend  upon  artificial  nitrates.  Pharma- 
ceutical chemicals.  The  French  law  does  not  allow 
particular  pharmaceutical  compositions  to  he 
pat.-ntc. I.  and  it  is  claimed  that  the  French  tariff 
lias  helped  t..  develop  the  German  manufacture  of 
these  products.  A  plan  has  now  heon  worked  out 
for  developing  the  manufacture  of  these  prepar- 
ations and  of  synthetic  perfumes,  in  which,  owing 
to  climatic  conditions,  French  manufactut 
should  be  able  to  maintain  the  lead.  Sutphi 
add.  Prance  is  now  independent  of  any  outside 
source  of  supply.  The  largest  plants  are  in  the 
South  of  France.  Paper  industry.  France  now 
produces  the  whole  of  the  paper  required  l>>  the 
country.  The  principal  woods  used  in  the  mills 
are  spruce,  birch,  and  poplar.  Cement  manu- 
facture. France  has  manufacturing  capacity  to 
supply  her  own  requirements  and  those  of  her 
(■((Ionics.  Refining  of  sin/nr.  All  refineries  have 
to  sell  sugar  at  a  fixed  price.  The  by-product, 
molasses,  is  ii  e.i  i.'i  i  he  prodm  t  ion  ol  al  ohoL 
and  the  residues  as  a  binding  agent  for  road 
material.  1  luring  the  period  190:5  to  I'.MI  the 
manufacturing  tax  on  beel  sugar  was  reduced  by 
in",,  and  the  consumption  increased  h\  01 
Butter  substitutes  and  tabic  oils.  Copra,  palm 
kernels,  and  arachis  nuts  are  the  raw  matei 
used  in  the  factories  in  the  Marseilles  district. 
Soda  industry.  In  1912  France  imported  ill 4.348 
tons  of  soda,  of  which  about  10,000  tons  was  used 
in  chemical  industries.  I  luring  the  past  two 
years  the  output  from  both  the  s.ula  and  chlorine 
plants  has  been  mu.h  greater  than  ever  before. 

—  C.    \.  \I. 

Sweden  :  Prohibited  exports. 

THE    exportation    of    the    following   articles    from 
Sweden  lias  been  prohibited  :       \.  .  lunula) or  plat 
chrome   alum:    i_r.>M    and    silver,    unmanufacti 
(an.l    scrap)  oi    manufactured,   including  gold   and 
silver  coin  :    nit  ric  acid  ;    paper  coat  ed  «  it  h  glue  or 
other    adhesive    substances;     and    lly   papers    • 
sist  iiiL.'  .it  sin  h  papers  ;    Roentgen  apparatus  ;   i" 
pitch,  and  wool  fat  piti  h  :  i  upper  and  alio; 
with  zinc  tin,  or  other  non-precious  metal   (such 
as  brass,  bronze,  German  silver,   Britannia  metal, 
etc.);    aN,,    aluminium,    nickel,    and    metals    not 
speciallj  mentioned  in  the  Swedish  Tariff  ;  wind  her 
{done  or  in  the  form  ol   alloys,     all  these   met 

ul.i.  t  in  i  il    or    manufactured;     le   .1.    .'uai.u 
ins  ..I.  not  previousl)   prohibited   ;  tin.  manu- 
factures of,'  not  previously  prohibited  ;   zinc,  un- 
manufactured, and  manufactures  of  zinc. 
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Official  Notices. 


ANNUAL   GENERAL  MEETING,     1917. 

In  accordance  with  the  provisions  of  By-law  6  1. 
notice  is  hereby  given  that  the  Annual  General 
Meeting  will  be  held  in  The  University  Buildings. 
Edmund  Street.  Birmingham,  at  10.30  a.m.  on 
SVednesday,  July  18th.  1917.  A  programme  of  the 
proceedings  will  lie  issued  later. 

In  accordance  with  the  provisions  of  By-law  21, 
:hose  members  whose  names  are  printed  in  italics 
n  the  List  of  Council  will  retire  from  their  res- 
fective  offices  at  the  forthcoming  Annual  Meeting. 

Prof.  Henry  Louis  has  been  nominated  to  the 
affice  of  President  under  By-law  20  ;  Dr.  Charles 
'arm-nter  has  been  nominated  Vice-President 
mder  By-law  20  ;  Mr.  John  Grav,  Mr.  A.  R. 
Ling,  Prof.  R.  F.  Ruttan,  and  Mr.  J.  T.  Wood 
:iave  been  nominated  Vice-Presidents  under  By- 
aw  21. 

Members  are  requested  to  nominate  on  or 
before  May  23rd  next,  fit  and  proper  persons  to 
fill  four  vacancies  among  the  ordinary  Members  of 
Council.  Forms  for  this  purpose  can  be  obtained 
i'rniii  the  Secretary  of  the  Society. 

By-law  23  : — An  Ordinary  Member  of  Council 
>hall  be  nominated  by  ten  or  more  members  upon 
Form  B  in  the  Schedule,  a  copy  of  which  form 
shall  be  furnished  by  the  Secretary  upon  the  written 
3r  verbal  request  of  any  member,  but  a  member 
shall  not  be  eligible  to  sign  more  than  one  such 
lomination  form,  and  the  member  nominated 
■hall  sign  the  declaration  set  forth  on  the  form. 
i  nomination  shall  be  declared  invalid  by  the 
Council  if  : 

a.  The  member  thereon  nominated  is  disqualified 
lor  election,  or  ineligible  to  be  elected,  as  provided 
'jy  the  By-laws. 

1  6.  The  nomination  is  not  made  on  the  authorised 
>rinted  form  or  substantially  not  in  the  manner 
lirected  thereon. 

c.  The  nomination  form  is  signed  by  less  than 
en  members  not  disqualified  or  not  ineligible  to 
LOminate  as  provided  by  the  By-laws. 

d.  The  nomination  form  is  not  received  before 
r  upon  the  day  appointed  therefor. 

e.  The  member  nominated  has  not  signed  the 
eelaration  printed  upon  the  form. 

A  member  whose  nomination  aforesaid  is 
eclared  to  be  invalid,  shall  receive  notice  thereo! 

om  the  Secretary,  and  shall  not  be  submitted 
.)r  election. 

J.   P.   LONGSTAFF, 

Secretarv. 


PROHIBITED  EXPORTS. 
An    Order-of-Council,    dated     1st     .May,     1917. 
lers   that    the    Schedule   to   the   Proclamation, 
let    10th    May.    1910    (see   this   J..    1916,    620), 
amended  and  added  lo  by  subsequent  Orders- 


EPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 

The  first  volume  of  lliese  reports  is  now  ready. 
s  the  issue  is  strictly  limited,  those  who  desire 
obtain  copies  are  advised  to  apply  for  them 
thout  delay.  The  prire  is  3s.  to  members  and 
6  to  non-members,  including  postage. 


of-Council.  prohibiting  the  exportation  from  the 
1'nited  Kingdom  of  certain  articles  to  certain  or 
all  destinations.*  should  be  further  amended,  as 
follows  : — 

*  The  prohibition  of  exports  is  as  follows  : — 

Goods  marked  (a),  to  all  destinations  : 

Goods  marked  (B),  to  all  ports  and  destinations  abroad  other 
than  ports  and  destinations  in  British  Possessions  and 
Protectorates. 

Goods  marked  (c),  to  all  destinations  in  foreign  countries  in 
Europe  and  on  the  Mediterranean  and  Tdack  Seas,  other  than 
France  and  French  Possessions,  Russia,  Italy  and  Italian  Posses- 
sions, Spain  and  Portugal,  and  to  all  ports  in  any  such  foreign 
countries,  and  to  all  Russian  Baltic  ports. 

(1)  The  following  headings  are  deleted: — 
(C)  Animal  hoofs  and  other  glue  stock  (including 
untanned  pelts  and  hides  not  otherwise  specifically 
prohibited),  fish  bladders  and  fish  skins  ;  (c) 
Camphor  ;  (b)  Candles  manufactured  wholly  or 
partly  of  paraffin  wax  or  tallow  ;  (c)  Gums 
(except  such  as  contain  caoutchouc  and  except 
gum  tragacanth)  ;  (c)  Iceland,  Irish  and  Sphagnum 
moss,  algin  and  its  compounds  ;  Metals  and  ores, 
the  following  : — (a)  Iron  and  steel  plates  and  sheets 
except  when  made  from  crucible  cast  steel  or  from 
carbon  steel  not  manufactured  in  the  United 
Kingdom  by  the  Siemens  or  Bessemer  processes, 
provided  such  crucible  or  carbon  steel  does  not 
contain  more  than  5  per  cent,  of  chrome,  cobalt, 
nickel,  or  vanadium  ;  (b)  Steel  articles  containing 
chrome,  cobalt,  nickel,  or  vanadium  ;  (a)  Steel 
flats,  rounds  and  other  sections,  with  the  following 
exceptions  : — (i.)  When  made  from  crucible  cast 
steel  ;  (ii.)  Carbon  steel  for  tools  not  manu- 
factured in  the  United  Kingdom  by  the  Siemens 
or  Bessemer  processes  ;  provided  such  crucible 
or  carbon  steel  does  not  contain  more  than  5  per 
cent,    of    chrome,    cobalt,    nickel,  or    vanadium. 

(b)  Oil.  whale  (train,  blubber,  sperm),  seal  oil, 
shark  oil,  fish  oil  generally,  and  mixtures  of  the 
foregoing  ;  (b)  Paraffin  wax  :  (c)  Resins,  resinous 
substances  (except  such  as  contain  caoutchouc) 
and  articles  containing  resins  and  resinous  sub- 
stances ;  (c)  Talc  ;  (a)  Tallow,  refined  ;  (b) 
Waxes,  animal,  mineral,  and  vegetable  (except 
carnauba),  and  composite  waxes. 

The  following  headings  are  added  : — (a)  Aerated 
and  mineral  waters  ;  (c)  Algae  ;  (c)  Algin  and  its 
compounds  ;     (a)  Beer   and   ale  ;     (b)  Camphor  : 

(c)  Celluloid,  articles  partly  manufactured  of  ; 
Chemicals,  etc.,  the  following  : — (c)  Calcium 
silicide.  (b)  Cinchona  bark  ;  (c)  Fluorine  com- 
pounds, not  otherwise  prohibited  ;  (c)  Iron, 
oxides  of  ;  (c)  Manganese  compounds,  not  other- 
wise prohibited  ;  (c)  Sodium  silicate,  and  mixtures 
containing  sodium  silicate  ;  (c)  Vanadium  com- 
pounds, (b)  Glue  stock  of  all  kinds  (including 
animal  hoofs,  untanned  hides  and  pelts,  not  other- 
wise specifically  prohibited,  fish  bladders  and  fish 
skins  ;  (c)  Gold  paint  containing  sulphide  of  tin  ; 
(b)  Gum  arabic  ;  (a)  Gum.  dammar  ;  (c)  Gums 
not  otherwise  prohibited  ;  (c)  Lichens  ;  Metals 
and  ores,  the  following : — (a)  Iron  and  iron 
articles  containing  chrome,  cobalt,  molybdenum, 
nickel,  tungsten  or  vanadium;  (a)  Iron,  angle. 
channels,  joists,  tees  and  other  sectional  material  ; 
(a)  Iron  bars,  including  flats,  rounds  and  other 
sections  and  shapes  ;  (A)  Iron  billets,  blooms  and 
slabs  :  (A)  Iron  bridge  work,  pier  work  and 
constructional  material;  (a)  Iron  hoops  ami 
strips  j  (a)  Ironingots;  (a)  Iron  pipes  (wrought)  j 
(a)  Iron  plates  and  sheets;  (a)  Iron  sheet  bars  : 
(a)  Iron  tubes;  (a)  Steel  and  steel  articles  ci  m 
taming  chrome,  cobalt,  nickel,  or  vanadium; 
(a)  Steel  bars,  including  flats,  rounds  and  other 
sections  and  shapes  ;  (a)  Steel  plates  and  sheets  : 
(A)   Moss.     Carrageen;      (c)  Mosses,     other     than 
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Carrageen  moss;  (a)  Oil.  sea-elephant  and  mix- 
tures containing  such  oil;  (B)  Oil,  fish  and  seal, 
not  otherwise  prohibited,  and  mixtures  containing 
such  oil  ;  (A)  Oil,  whale,  and  mixtures  containing 
such  oil  ;  (A)  Paraffin  wax  ;  (a)  Caramel,  liquid 
or  solid  ;  (a)  Egg  powder  ;  (a)  Kesins,  resinous 
substances  (except  such  as  contain  caoutchouc) 
and  articles  containing  resins  and  resinous  sub- 
stances; (A)  Spermaceti;  (r)  Talc,  all  forms, 
including  French  chalk  ;  (a)  Tallow  ;  (b)  Waxes, 
animal,  mineral,  vegetable,  and  composite  waxes, 
not  otherwise  prohibited;  (a)  Whalebone  ;  (A) 
Whale  fins;    (A)  Whalebone  meal. 


IMPORTATION     AND     DISTRIBUTION     OF 
PETROLEUM. 
Bv  the   requirement   of   the   Government,  the 
principal  petroleum  companies  have  arrange,    to 

p  ,ii  th.-ir  distributing  facilities  ...  this  country 
and  also  the  tonnage  employed  in  bringing  supplies 
to  the  United  Kingdom,  with  the  object  ,.f  releasing 
men  for  the  Army  and  effecting  economy  in  various 

'''^Controlling  Board,  with  Mr.  E.  Houghton  Fry 
(Director  of  Munitions  Petroleum  Supplies)  as 
Chairman,  has  beenappointed  by  the  Government* 
the  Offices  of  the  Board  being  at  the  Ministry  ot 
Munitions.  8,  Northumberland  Avenue  London 
SW1  The  Board  will  have  the  title  I  ool 
Board.  Petroleum  Supplies,"  and  will  consist  of 
representatives  of  the  following  companies:— 
The  \nglo-American  Oil  Company,  Ltd.  ;  tne 
Anglo-Mexican  Petroleum  Company.  Ltd.  ;  lie 
Bowring  Petroleum  Company.  Ltd.  :  the  Shell 
Marketing  Company,  Ltd.  ;  the  British  Petroleum 
Compan""  Ltd?;  the  Homelight  Oil  Company, 
Ltd  •  the  Union  Petroleum  Products  Company, 
Ltd'.  ';  and  Messrs.  H.  P.  Wheatley  &  Company, 
Ltd  Mr  Mfre.l  0.  Adams  will  also  be  a  member 
of  the"  Board  and  will  act  as  Chairman  of  the 
Distribution  Committee.  .  ..      ,..,.„ 

All  products,  except  lubricating  oils,  hitherto 
delivered  under  proprietary  brands,  mini  future 
be  delivered  under  war  brands,  and  distributed 
under  the  authority  of  the  Pool  Board. 


SEEDS,    OILS,    AND     PATS.      MINISTRY    OF 
MUNITIONS   ORDER. 

The  Minister  of  Munitions,  in  exercise  ol  the 
powers  conferred  upon  him  by  the  Defence  of  the 
Realm  Regulations,  and  of  all  other  powers 
enabling  him.  hereby  orders  as  follows  :— 
'  1.  As  from  May  1st  until  further  notice  no 
person  shall  purchase,  sell  or.  except  tor  the 
purpose  of  carrying  out  a  contract  in  writing 
existing  prior  to  such  date  for  the  sale  or  purchase 
of  anv  of  the  articles  specified  in  the  first  schedule 
hereto,  deal  in  anv  of  the  said  articles  whether 
situated  within  or  without  the  United  Kingdom 
except  under  and  in  accordance  with  the  terms 
of  a  licence  issued  by  or  under  the  authority  of 
the  Minister  of  Munitions  provided  that — 
(a)  N<>  licence  shall  be  required 

(i)  Bv  a  seller  for  the  sale  of  any  of  the  -aid 
articles  situated  wi  bin  the  United  Kingdom  ra 
quantities  not  excelling  one  ton  provided  that 
the  total  quantity  of  all  the  said  articles  sow 
bv  him  or  on  his  behalf  to  or  on  behalf  of  any 
one  purchaser  during  any  one  calendar  month 
does  not  exceed  live  tons. 

(ii)  Bv  a  purchaser  for  the  purchase  ot  anv 
of  the  said  articles  situated  within  the  1  mted 
Kingdom  in  quantities  not  exceeding  one  ton 
provided  that  the  total  quantity  of  all  the 
■aid  articles  purchased  by  him  or  on  blfl  behalf 


in   any    one   calendar   month    does   not   exceed 

five  toils. 

9  \s  from  May  1st  until  further  notice  no 
person  shall  purchase,  sell  or  deal  in  or  offer  to 
purchase,  sell  or  deal  in  any  of  the  articles  specified 
in  the  second  schedule  hereto  at  a  price  exceeding 
the  price  set  opposite  to  the  same  in  the  second 
schedule.  Provided  that  this  restriction  on  price 
shall  not  applv  to  any  sale  or  purchase  of  any  Ol 
the  said  articles  under  which  clause  1  of  this  Order 
is  authorised  to  be  effected  without  any  licence 
issued  by  or  under  the  authority  of  the  Minister 
of  Munitions.  , 

i  Ml  parties  to  anv  of  the  transactions  herein 
specified  shall  require  or  disclose  (as  the  case  may 
be)  all  such  information  as  may  be  necessary  for 
or  required  bv  such  parties  as  aforesaid  or  by  or 
under  the  authority  of  the  Minister  for  the  purpose 
of  satisfying  them'  or  him  that  the  provisions  of 
this  Order  have  not  been  contravened. 

3  All  persons  affected  by  this  Order  shall  make 
all  such  returns  as  to  stocks,  purchases,  sa  es, 
pavment s,  prices  and  dealings  in  any  of  the 
articles  specified  in  the  first  schedule  hereto  as 
shall  from  time  to  time  be  required  by  or  under 
the  authority  of  the  Minister  of  Munitions. 

Note.— All   applications   for   licences    under   or 
otherwise  with   reference  to   this  Order  should 
addressed  to      The   Controller    of     Ol  Is    and    l'ats, 
Great  George  Street.  Westminster.  s.\> .  1. 

First  Schedule. 

Seeds,  nuts,  and  kernels.  Oastorseed.  Copra. 
Cottonseed.  Gingelly  (sesame  seed).  Groundnut* 
llempseed.  Kapokseed.  Unseed.  Mowrahseed. 
Nigeraeed.  Palm  kernels.  Poppyseed.  Rapeseed. 
Shea  nuts.     Sunflowerseed. 

Oils  and  fats.  Acid  oils  (from  refineries. 
Castor  oil.  Coconut  oil.  Cotton  oil.  Deal  oil. 
Ginsrellv  (sesame).  Ground  nut  oil.  llempseed 
oil.  Kapokseed  oil.  Linseed  oil.  Maize  oi  . 
Mowrahseed  oil.  Neutral  lard.  Nmerseed  od. 
Oleo  oil.  Palm  kernel  oil.  Palm  oil.  Popm  seed 
oil.  Premier  jus.  Rapeseed  oil.  Shea  butter. 
Soya  oil.     Sunflowerseed  oil.     Callow. 

Second  Schedule. 

Palm  kernels,  £215  10s.  per  ton  East  Coast  Port*. 
£->6  per  ton  West  Coast  Ports,  usual  quay  or 
ex  sh„.  terms.  Palm  oil.  £44  per  ton  usual 
Liverpool  quay  terms.  Palm  kernel  oil.  l.C  gei 
ton  (crushed)  net  naked  ex  mill.  £ol  per  ion 
extracted.  Linseed.  £30  per  ton  (Incorporated 
Oilseed     Association    Contract     delivered      erms). 

Cottons 1.    £19    Per    ton    (Incorporated    Oilseed 

Association  Contract   delivered  terms). 


SVLE    AND    PURCHASE    OF    WHALE    OIL. 
MINISTRY  OK  MUNITIONS  NOTICE. 
By  an  Order  made  on  the  24th  June    19H 
Minister  of  Munitions,  in  pursuance  of  the  power. 
conferred    upon    him    by    Regulation    30A    of  » 
Defence   of   the    Realm    Regulations,    ordered   t 
the  war  material  to  which  the  Regulation  appli.- 
should    include   whale   oil   other   than    sperm  wl 
The   Minister  of   Munitions  now  gives  notice  th» 
he     herebv     until    further    notice    authorises    an. 
permits   the   sale   and    purchase   and    nego tiation 
for  the  side  and  purcha.se  of  whale  oil  (other  tbW 
sperm  oil)  situate  in  the  United  Kingdom  suhje. 
to  the  following  conditions:— 

1.  No  person  shall  either  by  himselt  or  his  agen 
in  anv  consecutive  peri.nl  of  three  calender  mont 
sell  or  purchase  or  negotiate  for  the  sale  or  purctiai- 
of  more  than  a  total  quantity  of  26  tons. 
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2.  No  sale,  purchase  or  negotiation  shall  lie 
otherwise  than  for  delivery  within  the  United 
Kingdom. 

Note. — All  applications  for  permits  under  the 
above-mentioned  Order  of  the  24th  June,  1916, 
otherwise  in  connection  with  the  said  Order  or 
this  Order  should  be  addressed  to  The  Controller 
of  Oils  and  Fats,  Ministry  of  Munitions,  Great 
George  Street,  Westminster,  S.W.  1. 


REQUISITION    OF    STOCKS    OF    QUININE, 
PHENACETIN,   AND   FORMALDEHYDE. 

The  Armv  Council  has  issued  an  Order  dated 
April  28th,  as  follows  :— 

In  pursuance  of  the  powers  conferred  upon  them 
by  the  Detence  of  the  Realm  Regulations,  notice 
is  hereby  given  that  it  is  the  intention  of  the 
Army  Council  to  take  possession  of  stores  of  the 
following  classes  and  descriptions,  that  is  to 
say  : — 

All  stocks  of  quinine  sulphate  excepting  stocks  of  less  than 
loo  ounces. 

All  stocks  of  quinine  bisulphate  excepting  stocks  of  less  than 
25  ounces. 

AH  stocks  of  quinine  hydrochloride  excepting  stocks  of  less  than 
25  ounces. 

All  stocks  of  quinine  bi  hydrochloride  excepting  stocks  of  less 
than  25  ounces. 

All  stocks  of  phenacetin  excepting  storks  of  less  than  71b. 

All  stocks  of  formaldehyde  solution  40%  excepting  stocks  of 
less  than  10  gallons. 

If  after  this  notice  any  person  without  the 
consent  of  the  Army  Council  sells,  removes  or 
secretes  any  of  the  said  stores,  or  deals  with  it  in 
any  way  contrary  to  any  conditions  imposed  in 
any  licence,  permit,  or  order  which  may  have  been 
granted  in  respect  thereof,  he  shall  Vie  guilty  of 
an  offence  against  the  said  Regulations. 

All  persons  having  in  their  custody  or  control 
any  stocks  of  the  said  articles  in  excess  of  the  said 
quantities  hereinbefore  set  out,  in  the  case  of  each 
article  respectively  are  required  to  make  a  return  of 
such  stocks  in  the  form  indicated  in  Schedule  A 
hereto  annexed,  to  the  Director  of  Army  Contracts, 
Imperial  House,  Tothill  Street,  Westminster, 
S.W.  1,  and  any  such  further  and  other  particulars 
as  may  be  required  by  him  or  on  his  behalf. 

Schedule  A. 

List  of  Chemicals  in  stork. 

To  be  filled  in  Name 

by  Firm.  Address Date 


or  any  other  like  article.  (l>)  Any  cake,  bun, 
scone  or  biscuit,  which  does  not  conform  to  the 
requirements  of  the  two  following  provisions  of 
this  Order. 

In  the  making  of  any  cake,  bun,  scone  or 
biscuit,  no  edible  substance  shall  be  added  to  the 
exterior  of  the  cake  mixture  or  dough  after  it  has 
been  mixed,  or  to  the  article  during  the  process  of 
or  after  baking. 

Cake.  No  cake  shall  contain  more  than  15% 
of  sugar  or  more  than  30%  of  wheaten  flour. 
Bun.  No  bun  shall  contain  more  than  10  %  of 
sugar  or  more  than  50  %  of  wheaten  flour.  Scone. 
No  scone  shall  contain  any  sugar  or  more  than 
50  %  of  wheaten  flour.  Biscuit.  No  biscuit  shall 
contain  more  than  15%  sugar.  The  percentage 
shall  be  determined  in  every  case  by  reference  to 
the  weight  of  the  baked  article  taken  at  any  time. 
The  percentage  of  sugar  shall  be  ascertained  by 
analysis  of  a  sample  representing  a  fair  average  of 
the  whole  article,  and  all  sugar  contained  in  the 
baked  article  shall  be  taken  into  account,  in  what- 
soever form  it  may  have  been  introduced. 

The  foregoing  previsions  of  this  Order  shall  not 
apply  to  any  cake  or  biscuit  proved  to  have  been 
made  before  the  23rd  April,  1917. 

For  the  purpose  of  this  Order  the  expression 
"  Wheaten  flour  "  shall  mean  any  flour  for  the 
time  being  authorised  to  be  used  in  the  manu- 
facture of  wheaten  bread,  and  the  expression 
"  sugar  "  shall  include  glucose. 


THE    MAIZE,    BARLEY    AND    OATS 
(RESTRICTION)    ORDER,    MAY    2nd,    1917. 

Prohibition     of    Manufacture    of    Glucose. 

The  Food  Controller  orders  that  except  under 
the  authority  of  the  Food  Controller  the  following 
regulations  shall  be  observed  by  all  persons 
concerned  : — 

1.  (a)  No  person  shall  after  the  9th  May,  1917, 
use  or  treat  any  maize,  barley,  or  oats  or  any 
product  obtained  from  maize,  barley,  or  oats  or 
any  article  containing  maize,  barley,  or  oats  or 
containing  any  such  product  except  for  the 
purposes  permitted  by  this  clause. 

(b)  The  permitted  purposes  are  seed,  human 
and  animal  food  and  the  manufacture  of  articles 
of  food,  but  do  not  include  the  manufacture  of 
glucose. 

(c)  This  clause  shall  not  apply  to  such  products 


Item. 


Total 
stocks 
held. 


Prices  at  which  you  will 

deliver  to  Army  Medical 

Reserve  Stores  at 

Woolwich. 


Average  price  at 

which  you  obtained 

your  stock. 


Date  of 

last 
purchase. 


Name  and 
address  of  your 
last  supplier. 


luinine  sulphate 

luinine  bisulphate    

luinine  hydrochloride     

luinine  bi-hydrochloride     . .  . 

,'henacetin      

nrmaldehyde  solution,  40%. 


lb. 

gallons 


<'AKE  AND  PASTRY   ORDER,   APRIL 
18th,   1917. 

The  Food  Controller  orders  that,  except  under 
lie  authority  of  the  Food  Controller,  the  following 
J-gulations,  inter  alia,  shall  be  observed  by  all 
jersons  concerned  : — 

No  person  shall  after  the  21st  April,  1917,  make 
r  attempt  to  make  for  sale,  or  after  the  24th 
;pril,  1917,  sell  or  offer  to  sell  or  have  in  his 
jOSsession  for  sale  :  (a)  Any  crumpet,  muffin,  tea 
ike  or  fancy'bread,  or  any  light  or  fancy  pastries. 


and  articles  as  on  the  9th  May.  1917,  are  unfit  to 
be  used  in  human  or  animal  food. 

2.  No  person  shall  after  the  9th  May,  1917,  use 
or  treat  any  tapioca,  sago,  manioc  or  arrowroot 
for  any  purpose  except  for  human  food  or  in  the 
manufacture  of  articles  suitable  for  human  food. 

3.  Any  person  authorised  by  the  Food  Con- 
troller may  take  samples  of  any  cereal,  or  other 
article  which  he  has  reason  to  suspect  is  being  used 
or  treated  or  is  intended  to  be  used  or  treated  in 
contravention  of  this  Order. 

a  2 
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Editorial. 


i  SI  LNIDES   FROM  ATMOSPHERIC 
NITROGEN. 

An  Interesting  chapter  in  the  history  of  cyanide 
manufacture  is  recalled  by  the  paper  bj  J.  ES. 
Bucher,  read  before  a  recent  meeting  of  the 
American  Institute  of  Chemical  Engineers,  and 
abstracted  in  the  lasl  issue  <>f  this  Journal  (page 
151).  In  this  paper  tit!-  author  claims  to  have 
devised  an  economical  process  for  manufacturing 
cyanide  by  causing  atmospherii  nitrogen  to  act 
on  a  mixture  of  sodium  carbonates  graphite,  and 
powdered  iron  at  comparative!}  low  temperatures 
(not  exceeding  o.io  c.).  He  ascribes  the  success 
of  bis  process  to  the  recognition  of  the  fact,  Brsl 
observed  by  Thompson  in  L839,  that  the  presence 
of  iron  Lowers  the  reaction  temperature  very 
materially  a  tact  which  has  been  neglected  or 
discredit  ed  by  other  workers. 

\  number  of  attempts  have  been  made  to  con- 
vert  nitrogen  into  cyanides  on  a  commercial  scale, 

but  the  engineering  difficulties  consequent  on  the 
high    temperatures    required     (about     1300°    C.) 

have  proved  so  great  and  have  involved  so  much 
expense  that  they  have  all  been  abandoned. 

\s  early  as  1828  Desfosses  observed  that  potas- 
sium cyanide  was  formed  b*y  the  action  of  nitrogen 
on  carbon  and  potassium  carbonate.  The  first 
attempt  to  apply  this  reaction  on  an  industrial 
scale  was  made  by  Possoz  and  Boissiere,  who 
worked  their  process  (Eng.  Pat.  9985  of  1843)  at 
tireiielle,  France,  iii  1843,  and  at  Newcastle  from 
lsll  to  1  s  1 7.  In  this  process  a  hot  mixture  of 
nitrogen    and    carbon    dioxide    was     passed    over 

u I    charcoal    which    had    been    saturated    with 

potash  solution  and  dried,  the  charcoal  being 
contained  in  fireclay  retorts.  This  process  had 
to  be  abandoned  owing  to  the  losses  of  potash  and 
the  short  life  of  the  retorts,  and  although  it  has 
been  investigated  many  times  since,  no  more 
successful  results  have  been  achieved.  T.  Ewan 
expresses  the  opinion  that  the  difficulties  due  to 
the  high  temperatures  required  are  insuperable, 
and  mentions  that  the  potassium  cyanide  is 
formed  very  slowly  from  potassium  carbonate  at 
1350°  ('.,  a  temperature  at  which  most  of  the 
cyanide  volatilises  and  at  which  potassium  vapour 
is  evolved  from  a  mixture  of  the  carbonate  with 

carbon. 

\    process    which    requires   a   somewhat    lower 

temperature  than  when  potassium  carbonate  is 
used,    is    that    discovered    by    Marguerit te    and    De 

Sourdeval  (Eng.  Pat.  1171  of  1860).  in  which 
barium  oxide  or  carbonate  is  used  in  place  ol 
potassium  carbonate.  I..  Mond  (Kng.  Pat.  433 
of  1882  ;  also  this  J.,  1889.  505)  found  that  in  this 
process  cyanide  is  formed  at  1200  ('..  but  that 
the  most  favourable  temperature  is  1400  ( '.  :  the 
barium  compounds  fuse  readily  at  this  tempera- 
ture, however,  and  attack  fireclay  rapidly, 
but  this  difficulty  was  overcome  by  briquet  ting 
the  barium  carbonate  and  carbon  with  a  small 
quantity    of    pitch.      By    this   method     10",,    ol    the 

barium  was  converted  into  cyanide.  The  process 
was  abandoned,  however,  since  Mond's  object 
was  to  obtain  ammonia,  which  he  found  was  more 
satisfactorily    produced    by   the   action    ol    air    and 

st  ea al. 

.1.   It.   Readman  (Eng.  Pat.  6621  of   1894  :     this 

J.,     1895,    85)    applied    electrical    heating    methods 

to  this  process  with  advantage,  and  his  method 
was  worked  bj  the  Scottish  Cyanides  Co.  at  Leven 
between  1899  and  1907;  the  financial  results, 
however,  eventual!}    caused   the    process    to    be 

abandoned.  A  granular  mixture  of  barium,  oxide 
and     coke,     produced      bj      coking     a      mixture      ol 

barium  carbonati    and   ground  coal.  was    treated 


with  producer  gas  (containing  70%  ol  nitrogen] 
in  an  electric  furnace  built  ol  magnesia  bricks, 
with  carbon  electrodes.  The  cooled  product  was 
Lixiviated  with  water  and  the  solution  treated  with 

sodium     bicarbonate.       It      has     been     found     that 

moderately  complete  conversion  of  barium  oxide 
into  i  \anide  can  onl\   be  effected  at  tempera 
below   L200    < '.  in  presence  of  a  very  large  excess  a 
nitrogen,   owing  to  the  case  with  which    hariun) 
cyanide  is  decomposed   by  the  carbon  monoxide 

formed     in     the     pro .'    At      1  LOO        1500       ('.. 

however,    nitrogen  fixation   proceeds   in   pn 

of  considerable  quantities  Of  carbon  monoxide, 
but  in  this  case  a  large  proportion  is  fixed  as 
barium  cj  anamide. 

The  Prank-Caro  process  should  also  be  men- 
t  ionei I  here,  although  it  does  not  involve  the  direct 
conversion    of    nitrogen    into    cyanide,     in    this 

process  the  nitrogen  is  caused  to  combine  with 
barium  or  calcium  carbide,  forming  the  cv  anamide. 
which  is  then  converted  into  cyanide,  the  barium 
salt  by  sodium  carbonate  and  carbon  and  the 
calcium  salt  by  sodium  chloride. 

In  the   experiments  described    by    Uucher  in  the 

paper  ref.rred  to  above,  satisfactory  results  wett 

obtained  by  using  briquettes  made  of  soda  ash. 
coke,    and    powdered    iron,     in    equal     proportions 

wit boui    binding    medium.     Winn    nitrogen    was 

passed  over  t  hese  for  half  an  hour  at  a  t  eiuperat  urc 
not  exceeding  !I20  < '..  in  a  "  batch  furnace,"  the 
resulting     briquettes     contained     :i0%     of     Nat  X. 

Considerable     quantities    of    cyanide     are    fori I 

even  below  820°  C,  so  that  the  process  compares 
very  favourable  in  this  respect  with  the  older 
processes,  which  required  temperatures  at  1-ast 
§00°  C.  higher,  and  generally  more.  Air.  pro- 
ducer gas,  tlue  gas,  or  combustion  gases  give  just 
as  good  results  as  when  nitrogen  is  used  in  the 
process.  Uucher  describes  a  continuous  furn.ee 
and  an  electric  furnace  in  which  he  has  obtained 
good  results;  brief  descriptions  of  these  hall 
already   been  given   {Inc.  ril.). 

The  essential  feature  of  the  process  is  the 
presence  of  iron;  without  it  verj  high  tei 
tures  are  needed.  Iron  appears  to  he  the  only 
catalyst  which  can  be  used  with  alkali  carbonate*. 
It  is  also  necessary  to  mix  the  constituents  of  the 
charge  thoroughly,  and  not  to  heat  the  briquette! 
so  strongly  that   the  iron  melts  into  globules. 

Whether  Fucher  has  arrived  at  a  satisfactory 
solution  of  the  problem  from  a  manufacturing 
standpoint  remains  to  be  seen:  he  docs  not  giv> 
Sufficient    data    as    to    yields   and     costs    to    enable 

any  definite  conclusions  to  be  drawn  on  the  point) 
though  from  the  details  given  the  results  certainly 
appear  to  be  promising.  (See  also  this  J..  loi::. 
iii:;:  loir,.  Tin.) 
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THE  STANNOUS  CHLORIDE  REDCCTIOK 
METHOD  FOR  ESTIMATING  NITR0 
TOLUENES. 

ItV   I. II  i    i,    i       in     w  .    s.    COLVER    \M>    DR.    E.    B.    I'.. 

l-IMiu   \i   X. 

In  order  to  prepare  the  \va>  for  investigation? 
upon  mixtures  of  nitro  compounds,  the  authors 
have  had  occasion  to  try  some  experiments  upon 
the  determination  of  NO,  in  such  compounds  bj 
reduction.        These   notes  of  the   results    are   pup 
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lished  in  the  hope  that  they  will  save  some  pre- 
liminary work  to  others  who  are  undertaking 
similar  researches.  The  method  of  Knecht  and 
Hibbert  suggested  itself,  in  which  the  nitro  com- 
pound is  reduced  by  boiling  with  titanium  tri- 
chloride, and  the  unoxidised  part  of  this  estimated 
by  titration  with  iron  alum  and  thiocyanate 
iii.lii  at  or.  By  boiling  for  some  time  in  an  atmos- 
phere of  carbon  dioxide,  good  results  were  obtained 
from  picric  acid  and  p-nitraniline.  Nitro  com- 
pounds which  are  insoluble  in  water  or  acids  must 
be  previously  sulphonated  (e.g.,  nitrobenzene) 
or  dissolved  in  alcohol  before  boiling  with  the 
titanium  trichloride  [e.g..  m-dinitrobenzene).  The 
necessity  for  sulphonation  detracts  from  the 
convenience  of  the  process,  and  in  the  case  of  the 
mono  derivatives  it  is  more  than  doubtful  whether 
reduction  would  proceed  in  the  presence  of  alcohol 
(see  below,  p.  4.s2).  Also  titanium  trichloride 
of  suitable  puricy  is  not  always  to  be  obtained  at 
short  notice. 

It  did  not  appear  that  the  older  stannous 
chloride  reduction  method  had  been  thoroughly 
investigated  from  the  point  of  view  of  accuracy, 
nor  were  the  conditions  as  given  in  the  original 
papers  found  to  be  clearly  defined  or  in  complete 
agreement.  The  following  is  an  outline  of  the 
method  :  About  150  grms.  of  tin  is  dissolved  in 
sufficient  hydrochloric  acid,  cooled,  the  solution 
decanted  and  made  up  to  one  litre.  Solutions 
of  90  grms.  of  anhydrous  sodium  carbonate  (or 
hydroxide)  and  120  grms.  of  Rochelle  salt  in  one 
litre,  and  of  decinormal  iodine  are  also  prepared. 
About  0-2  grm.  of  the  compound  is  treated  with 
10  c.c.  of  the  stannous  chloride  solution  in  a 
100  c.c.  flask.  After  the  mixture  has  been  warmed 
for  some  time  it  is  cooled  quickly  and  made  up 
to  the  mark  with  distilled  water.  Of  this  solution 
10  c.c.  is  treated  with  the  alkaline  tartrate  until 
the  white  precipitate  first  obtained  is  dissolved, 
and  then  titrated  with  iodine  and  starch  indicator.* 
The  results  given  in  Altmann's  paper  are  satis- 
factory for  salts  of  sulphonated  nitro  compounds. 
By  titration  of  the  excess  stannous  chloride  with 
permanganate  instead  of  iodine,  concordant  results 
were  obtained  also  for  o-nitrophenol  and  ra-dinitro- 
benzene.  There  was  a  considerable  difference, 
however,  between  the  stannous  titre  as  deter- 
mined by  iodine  and  by  permanganate,  and  these 
two  sets  of  numbers  were  not  in  a  constant  ratio 
but  varied  with  the  volume  of  permanganate 
required.  The  method  does  not  seem  promising, 
especially  in  view  of  the  observation  of  Altmann 
that  the  permanganate  oxidises  an  acid  solution 
of  naphthylamine  to  a  considerable  extent. 
Finally  it  was  found  that  good  results  were  obtained 
for  nitro-anilines  and  nitrotoluene  after  reduction 
!"i  several  hours  in  a  sealed  tube  and  with  the 
addition  of  ferric  chloride  before  titration.  By 
the  original  alkaline  tartrate  method  outlined 
above  the  following  results  were  obtained  with 
trinitrotoluene.  When  warmed  with  the  stannous 
'hloride  the  compound  dissolves  very  slowly. 
If  previously  dissolved  in  alcohol  and  precipitated 
with  stannous  chloride  it  dissolves  quickly  on 
■vanning.  In  both  cases  the  solution  is  vellow 
>r  orange  in  colour.  The  titration  with  tartrate 
.'ives  results  which  are  variable  and  very  low. 
In  most  cases  the  end -point  was  indefinite,  the 
( >lue  of  starch  passing  continuously  into  yellow 
>r  brown.  The  same  appearances  wire  observed 
vith  dinitrotoluene  and  a  pure  sample  of  Kahl- 
i>aum's  metadinitrobenzene.  The  yellow  solution 
irobably  contains  a  hydroxylamine  compound. 
V  solution  of  similar  colour  but  somewhat  browner 
a  obtained  by  reduction  of  trinitrotoluene  with 
jinc  and  ammonium  chloride  and  addition  of 
oncent  rated    hydrochloric    acid. 

•Altmann,  J.  prakt.  Chem.,  19  n,  83,  37(1;  this  J.,  1901,  622. 


The  reduction  was  then  carried  out  at  100°. 
The  same  yellow  colour  was  at  first  obtained, 
but  in  a  few  minutes  the  solution  became  colour- 
less. Subsequent  heating  for  a  quarter  of  an 
hour  or  half  an  hour  produced  a  faint  brown 
colour,  but  it  was  afterwards  found  that  this  did 
not  materially  affect  the  analytical  results.  After 
this  more  lengthy  reduction  the  alkaline  tartrate 
titration  gives  a  better  end-point.  In  any  case 
the  addition  of  alkaline  tartrate  has  to  be  carried 
out  carefully,  and  at  a  rate  varying  with  the  ratio 
of  hydrochloric  acid  to  stannous  chloride  in  the 
solution,  in  order  to  obtain  a  precipitate  and  then 
redissolve  it.  It  would  be  desirable  to  avoid  it 
if  possible.  Experiments  were  therefore  made  in 
order  to  find  whether  a  direct  titration  with 
iodine  in  acid  solution  was  feasible,  and  this  was 
found  to  be  the  case,  with  certain  precautions 
which  are  indicated  below.  The  results  agree 
with  the  highest  obtained  by  the  alkaline  tartrate 
titration  and  seem  to  be  more  concordant  than  the 
latter.  It  seems  probable  that  the  tendency  to 
use  up  iodine  by  substitution  in  the  amines  may 
be  greater  in  the  neutral  or  alkaline  than  in  the 
acid  solution.  Another  advantage  of  the  acid 
method  is  that  any  alcohol  added  to  dissolve  the 
organic  compound  is  unaffected  by  the  iodine, 
whereas  in  the  tartrate  solution  the  alcohol  may 
be  attacked  to  a  certain  extent. 

Procedure. — Such  a  weight  of  the  compound 
is  taken  as  will  be  reduced  by  about  10  c.c.  of  the 
2  to  2-5-.V  stannous  chloride.  Of  this,  20  c.c. 
is  then  added  to  the  compound  in  a  100  c.c.  flask 
and  10  c.c.  for  a  blank  to  another  100  c.c.  flask. 
Accuracy  in  measuring  the  concentrated  stannous 
chloride  solution  is  important.  The  relations 
between  the  volumes  of  the  10  and  20  c.c.  pipettes, 
and  also  between  those  of  the  flasks  and  the 
pipettes  and  burettes  used  in  the  subsequent 
titrations,  should  be  accurately  known.  The 
flask  containing  the  blank  stannous  chloride  may 
be  heated,  shaken,  etc..  in  much  the  same  way 
as  the  experimental  flask,  and  under  these  con- 
ditions a  special  experiment  showed  that  the 
difference  in  the  atmospheric  oxidation  of  the  two 
quantities  was  negligible.  It  may  be  mentioned 
here  that  the  stock  solution  loses  strength  at  the 
rate  of  about  0-25%  per  day,  and  the  approxi- 
mately 0-2-AT  solutions  after  making  up  to 
100  c.c.  in  the  flasks  at  the  rate  of  about  1  % 
in  24  hours. 

The   sample,    weighed    accurately    to    within   a 
milligram,  is  placed  in  the  flask  with  the  stannous 
i   chloride  and  about  3  c.c.  of  concentrated  hydro- 
chloric acid.     The  flask  is  then  placed  in  boiling 
water  and  shaken.     A  bright  yellow  colour  usually 
develops  in  the  case  of  di-  and  tri-nitro  compounds, 
|   which    vanishes    in    a    few    minutes,    leaving    the 
!   solution    colourless.      If    a    slight     yellow    colour 
j   remains  the  acid   titration  still  gives  concordant 
results.     After  cooling  and  making  up  to  100  c.c. 
I   the  blank  and  sample  are  diluted  with  water  and 
]   titrated  with  iodine  at  the  rate  of  about  2  drops 
I   per   second.     It   is    best   to   repeat   the   titration 
of  blank  and  experimental  solutions  several  times 
and   take   the   mean   of   the   results.      One    blank 
may  be  taken  as  giving  the  factor  of  the  stannous 
chloride  with  sufficient  accuracy  for  the  duration 
of  a  working  day,  unless  of  course  some  experi- 
ments are  performed  under  conditions  far  removed 
from  the  normal  procedure.      It  is  important  to  add 
the  iodine  at  about  the  same  rate  to  the  sample 
as  to  the  blank,  since  it  was  found  that  in  both 
cases  the  iodine  require. 1  was  less  for  a  slow  titra- 
tion than  for  a  quick  one.      If  the  iodine  is  added 
in    a    continuous    stream    to    the    pure    stannous 
solution,  the  results  of  the  acid  titration  agree  most 
closely  with  those  of  the  alkaline  tartrate  titration. 
The  iodine  used  in  these  titrations  was  controlled 
by   resublimed   iodine,    by  potassium  bichromate, 
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and  sometimes  also  by  arsenious  oxide.  The 
results  were  calculated  as  follows  : — 

(a)  10  c.c.  of  blank  needs  21-75  of  iodine  (mean). 

(b)  10  <•.■■.   of  solution   n Is  21-95   ol   iodine 

(mean).  Ratio  of  20  c.c.  pipette  (B)  to  10  ex. 
pipette  (a.)  =1-97.  Elatio  of  100  c.c.  Bask  (b)  to 
20  c.c.  pipette  5-06.  Hence  total  iodine  equiva- 
lent to  stannous  chloride  taken  in  (b)  ^  217-5     1  ;9? 

=  42s">.  Iodine  equivalent  of  Btannous  chloride 
not  used  for  reduction  21-95  5-06  ill  I.  and 
iodine  equivalent  ol  stannous  chloride  used  for 
reduction     il's-.i     nil     317-4. 

Weight  of  T.X.T.  n -12011  grin.  Fa. -tor  of 
iodine     1-001. 

3en.ee  c.c.  of  normal  iodine  <-<nii\  .dent  to  one 
grm.  of  T.xr. 


317  I      I  001 
"  0-4200  x  10 
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Compounds  investigaU  i. 

The  trinitrotoluene  was  recrystallised  from  the 
refined  as  well  as  from  the  crude  product  by  the 

us,-  of  different  solvents.  The  melting  points  as 
determined  by  a  standard  short  range  thermo- 
meter  graduated  in  Jg  were  between  80-2°  and 
80-8°.     The  weights  of  the  compound   taken  for 

20  c.c.  of  the  stannous  solution   sari,-. I   from  0-3  to 

ol  grm.  The  ditsiVrotoluene  was  recrystallised 
either  from  benzefrte  and  petroleum  ether  (hot) 
or  from  alcohol.  The  melting  point  on  the  same 
thermometer  was  from  89-9  to  701  .  The 
weights  taken  varied  from  0-38  to  0-42  grm.  The 
mononitrotoluene  used  was  the  /.-compound, 
possibly  containing  some  ortlio.  The  melting 
point  as  determined  by  a  similar  thermometer  of 

different  lange  was  from  .">n.">  to.">0-7.">  .  Rintoul  * 
gives  5l-6°  to  51-9°  as  the  melting  point  of  the 
pure  para  compound. 

In  the  case  of  dinitrotoluene  the  reduction 
follows  much  the  same  course  as  with  the  trinitro- 
toluene. The  arid  titration  may  !>r  carried  out 
after  a  quick  reduction,  while  for  the  alkaline 
tartrate  titration  the  solution  should  he  kept  at 
nearly  100c  for  at  least  a  quarter  of  an  hour. 

In  the  case  of  tin-  mononitrotoluene  reduction 
is  much  slower  and  dors  not  proceed  at.  all  in  the 
presence  of  some  alcohol.  The  Mask  should  be 
provided  with  a  glass  stopper  and  kept  closed 
during  the  early  stages  of  the  reduction.  There  is 
lit  tlr  if  any  yellow  rolour  at  any  stage.  Reduction 
should  be  continued  until  there  is  no  more  smell 
of    nitro   compound. 

The  results  for  tri-  and  dinitrotoluenee  are 
expressed    in    Tallies    A    and    H.    referring    to    two 

different  series  carried  out  with  entirely  different 

reagents  and   apparatus.      This  serves  as  a  check 

on  their  reproducibility. 

Trinitrotoluene. 
Table  a. 


c.c.  ot  JV/l 

Iodine  ••univalent 
to   1   Brni. 

NO,. 

Ke  marks. 

compound. 

75-8 

Arid  tilr.iti..,,. 

75-5 

— 

— 

Acid  titration 

75-7 

— 

— 

Acid  titration. 

755 

— 

— 

\>  id  titration. 

75-5 

— 

— 

V  id   titration. 

74-6 

— 

— 

Reduced  for  1  hr.  Acid 
titration. 

7t  J 

— 

— 

Reduced  for  )  hr.  Tartrate 

titration 

76  26 

17-57 

67-78 

Mean  values, 

n  i 

- 

mi  -u 

Theory  for  trinitrotoluene. 

Table  h 

c.c.  ol  A/1 

I 

iodine  equivalent 

%ol  N. 

%  of 

Rem  irk-. 

to  1  grin 

NO,. 

_ 

: 

Stannous  solution 
finished-      Posafbb    not 
uniform   in    blank    and 

B  -i  tuple. 

70  i 

;.,  ; 

7»0.  'J  drops  pet 

— 



— 

Seo.nd    t  OMil  -II 

— 



v-   g i   end-point    with 

To  2  rapid 

— 



;ilk:ilim'    tartrate. 

titration. 

75  72 

1  7  68 

Mean  values. 

Dinitrotoluene. 
Table  a. 


e.e.ol  .Y/l 

iodine  equivalent 

to   1   k-rin 


,  of  X. 


xo,. 


60  a 

61  I 
i-,-j  r 
62-13 

62  7" 
62  M 
62-61 

65-9 


Seduced  for  a  few    iniii< 
Seduced  for   1   hour. 
\'  i'l  titration  throug 


M.-. tu  values  of  l.isr   four 

e\|*rilrici,t- 

Thcory  for  dinitrotoll  rnr 


Table  B. 


c.c.  of  Ml 

iodine  equivalent 

%  Ol  N 

Remarks. 

to  1  gnu. 

NO,. 

63-2 

Icld  titration. 

03-0 

— 

— 

Acid  titration 

63-15 

— . 

— 

v.i'i  titration. 

63-0 

— 

— 

Lcld  titration. 

Heduoed   toi 
until    brownut) 
appeared. 

hour 

62-97 

U*l 

48-31 

tfamn  values. 

Mononitrotoluene. 


c.c.  of  .V/l 

iodine  equivalent 

to  1  grm. 

■',  ol  N 

%of 

Mi. 

Item 

i:  0 

- 

Slow  titration  acid 

41-0 
41-S 
50-3 

Slow  titration 
Quick  titration  add 
Tartrate  titration. 

ii-; 
41:1 
41-3 



slow    titration   arid 

Quick  titration  acid 
Tartrate  titration. 

11- 
41-65 
4 1  -66 



— i 

Slow  titration  add 
Quick  titration  add. 
Tartrate  titration. 

41  55 

9-70 

,o,, 

31-86 

- 

Moan    value*    from    ari 
titrations. 

Theory  for  mononitro- 
toluene. 

General  mean  ol 

exi>eriliiiiit;il 

valuea. 


Theory. 


th-orv 


•  Tina  J.,  1915,  34 


Xrinitrotoiuene     .... 

75-50 

95-1 

82-82 

66-0 

Kononttfotoloene 

ii-:... 

M-7 

it* 

m-Dinitrobenzeno 

OQ-0 

71-4 

•.*•- 

(Kahlbaum) 
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The  uniform  lowness  of  the  results  does  not  seem 
to    admit    of    a    sufficient    explanation    without 
further  work.     By  the  acid  titration,  the  stannous 
chloride  used  appears  to  reach  a  limit  as  soon  as 
the    solution    becomes    colourless,    i.e.,    in    a    few 
minutes.     Where  the  solution  is  kept  at  100°  for 
J  to  J  an  hour,  and  a  good  end-point  is  obtained,    j 
the  results  of  the  tartrate  titration  in  general  agree   , 
with  the  a^id  titration,  both  iodine  figures  (blank 
and  sample)  being  higher.    Various  explanations, 
such  as  the  constant  presence  of  some  impurity 
in  the  nitro  compounds,  the  substitution  of  iodine 
in   the   amine   during   titration,    etc.,    have    been   . 
considered,  but  there  are  difficulties  in  the  wav   ] 
of  all. 

The  possibility  of  a  constant  error  in  the  iodine 
titration  was  to  some  extent  tested  by  titrating 
the  excess  of  stannous  chloride  also  with  deci- 
normal  iron  alum  (factor  108)  until  the  solution 
was  faintly  yellow,  and  gave  a  pink  colour  with  a 
drop  of  ammonium  thiocyanate  solution.  For  10  c.c. 
of  the  solution  containing  the  reduced  trinitro- 
toluene 18-3  c.c.  of  ferric  solution  was  required, 
and  for  10  c.c.  of  the  blank  21-5  c.c.  The  weight 
of  trinitrotoluene  was  0-3530  grm.  and  the  titra- 
tions with  iodine  gave  740  and  76-2  c.c.  of  normal 
oxidising  solution  equivalent  to  1  gram  (Table  B), 
the  value  now  found  by  means  of  the  ferric 
solution  being  75-5.  A  similar  experiment  was 
carried  out  with  0-3936  grm.  of  dinitrotoluene, 
the  solution  and  blank  being  made  up  exactly 
as  in  previous  experiments.  For  10  c.c.  of  the 
amine  solution  19"45  c.c,  and  for  10  c.c.  of  the 
blank,  211  c.c.  of  the  ferric  solution  were  required. 
The  number  calculated  from  these  results  is  62-5, 
again  agreeing  well  with  the  mean  of  the  iodine 
values.  The  ferric  titration  is  in  some  respects 
better  than  the  iodine,  and  serves  as  a  useful 
check  on  the  latter. 

The  agreement  of  these  results  coidd  no  doubt 
be  considerably  improved  by  a  worker  who  was 
examining  a  larger  number  of  samples  in  a  uniform 
manner.  It  seems,  however,  that  the  method  as 
it  stands  does  not  compare  altogether  unfavourably 
with  the  determination  of  NOa  as  N2  by  combus- 
tion. This  was  considered  by  Altmann  to  be 
inapplicable  to  nitro  compounds.  In  point  of 
speed  there  is  no  comparison  between  a  nitrogen 
combustion  and  the  direct  acid  titration,  which 
can  easily  be  completed  in  half  an  hour  when  all 
solutions,  etc.,  are  ready. 

The  object  of  the  research  was,  however,  to 
find  whether  sufficiently  constant  numbers  could 
be  obtained  to  allow  a  calculation  of  the  percentage 
composition  of  binary  mixtures,  and  it  seemed  that 
this  should  be  possible. 

Mixtures  of  dinitrotoluene  and  trinitrotoluene. 

Some  known  mixtures  of  the  pure  compounds 
described  above  gave  the  following  results  : — 

Iodine  equivalent  of  the  trinitrotoluene,  75-6, 
and  for  dinitrotoluene,  030.  For  a  mixture 
of  01612  grm.  of  trinitrotoluene  and  0-2430  grm. 
of  dinitrotoluene  the  iodine  equivalent  was  68'1 
%  of  dinitrotoluene  calculated  from  iodine  =59-5, 
and  %  of  dinitrotoluene  taken  =60-2,  or  taking 
the  mean  values  of  iodine  numbers  of  trinitro- 
toluene and  dinitrotoluene,  the  %  of  dinitrotoluene 
calculated  is  59-2. 

Mixtures  of  dinitrotoluene  and  trinitrotoluene. 

A  mixture  of  0-2354  grm.  of  trinitrotoluene  and 
0-1582  grm.  of  dinitrotoluene  had  an  iodine 
equivalent  of  70-44.  The  mean  value  for  dinitro- 
toluene is  62-82,  and  for  trinitrotoluene  75-50. 
Hence  percentage  of  dinitrotoluene  calculated  is 
40-0   and   of   dinitrotoluene   taken  =40-25%. 

Mixtures    of   mononitrotoluene    and    dinitrotoluene. 

A  mixture  of  0-2053  grm.  of  dinitrotoluene  and 
0-3058    grm.    of    mononitrotoluene    gave    iodine 


equivalents  of  50-1  (acid  titration  slow),  50-6 
(acid  titration  quick),  and  50-2  (tartrate  titration). 

Hence  taking  the  mean  values  for  D.N.T.  and 
M.N.T.,  the  percentage  of  mononitrotoluene 
calculated  =58-3.  and  the  percentage  taken  =  59-8. 
The  slow  acid  titration  gives  58-7%. 

This  work  was  carried  out  partly  at  the  Research 
Department,  National  Shell  Filling  Factory,  Chil- 
well,  and  partly  at  University  College.  Nottingham. 
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SOME  NOTES  ON  AMMONIUM  THIOSUL- 
PHATE-POLYTHIONATE SOLUTIONS; 
A  CONTRIBUTION  TO  LIQUID  PURIFI- 
CATION  OF  COAL  GAS. 

BY  E.  V.  ESPENHAHN,  MELBOURNE. 

Investigations  in  the  direction  of  the  poly 
thionic  acids  have  proceeded  from  the  mixture 
of  these  acids  in  the  Wackenroder  solution. 
Debus*  carried  out  an  exhaustive  research  on 
the  potassium  salts  and  proved  the  existence  of 
pentathionic  acid,  which  was  later  confirmed 
by  other  investigators. 

The  salts  of  these  acids  assumed  technical 
importance  with  the  introduction  of  the  Feld 
processf  for  the  recovery  of  ammonia  and  sul- 
phuretted hydrogen  from  illuminating  and  coke- 
oven  gas.  His  solutions  of  the  zinc  and  iron 
polythir  nates  with  thiosulphate  were  superseded 
by  the  simpler  and  more  effective  ammonium 
thiosulphate-polythionate  washing  solution.  This 
solution  consists  of  ammonium  thiosulphate  which 
1  is  treated  with  sulphur  dioxide  and  forms  poly- 
thionate,  when  it  is  brought  into  intimate  contact 
with  the  gas  in  rotary  vertical  washers.  The 
reaction  with  the  polythionate  results  in  the 
absorption  of  the  ammonia  and  part  of  the  sulph- 
uretted hydrogen.  As  the  solution  becomes  con- 
centrated, portion  is  withdrawn,  treated  with  more 
sulphur  dioxide  and  heated,  whereby  the  poly- 
thionates  are  converted  into  sulphate.  By  evapor- 
ation a  salt  suitable  for  fertilising  purposes  is  re- 
covered, and  the  process  claims  to  solve  the 
problem  of  utilising  the  sulphur  contained  in  the 
coal  for  the  fixation  of  ammonia  without  first 
forming  sulphuric  acid. 

The  following  investigations  were  carried  out 
by  the  author  : — 

(1)  The  reactions  occurring  between  thio- 
sulphate and  sulphur  dioxide. 

('-)  The    reactions    between    ammonium    poly- 
i   thionate  and  ammonia. 

(3)  The  reactions  between  ammonium  poly- 
thionate +  free  sulphur  dioxide  and  ammonia 
at  100°. 

(4)  The  reactions  between  ammonium  poly- 
thionate +  free  sulphur  dioxide  and  ammonia 
and  ammonium  sulphide  at  100°. 

(5)  Application  of  the  reactions  to  the  industrial 
process. 

1.  Reactions     between     thiosulphate     and     sulphur 
dioxide. 

An  ammonium  thiosulphate  solution  may  be 
prepared  by  the  action  of  sulphur  dioxide  on 
ammonium  sulphide,  according  to  the  equation  : — 

;   2(NH4)2S+3S02=2(NH1)2S20,+S    (1) 

The  sulphur  is  precipitated  in  the  amorphous 
form  as  a  flocculent  mass,  but  a  portion  remains  in 
solution,  which  is  precipitated  in  the  colloidal  form 
on  heating  the  solution  to  100°  C. 

•  Debus.  Annalen,  1887,  »44,  76—190. 

t  W.  Feld,  Z.  ansew.  Ohem..  1912,  20,  705.    This  J  ,  1912,430. 
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(in   further  addition  of  sulphur  dioxide  poly- 

thionates   are    formed;      this    reaction    lias    been 
considered  liy  l'Yld  as  being  : — 

2(NH<)J8,0,+380,=(NH4)JB,0,+(NH1),S10,....   (2) 

or  as  : — 

2(NH4)-S,0-  •  3SOa+S=2(NH.),S40, (3) 

The  analogous  reaction  with  potassium  thio- 
sulphate  lias  been  stated  by  Debus  to  proceed 
according  to  the  equation  : — 

r,K,s  ,O.,-|-9SOa=4K.S.O,+K.S.O,-fK2S.O0 (4) 

which  i'  was  considered  might  also  apply  to  the 
reaction  with  I  he  ammonium  salt. 
The  determination  of  any  two  of  the  polythionic 

acids  in  the  presence  of  thiosulphate  may  be  carried 
nut  by  titrating  the  sulphuric  acid  forme, 1  by  the 
■  Nidation  of  these  acids  with  mercuric  chloride 
and  alkaline  hydrogen  peroxide.*  Thiosulphate  is 
determined  with  standard  iodine.  The  radicles 
may  be  calculated  from  the  following  values  : — 


e.c    »    10 
Iodine. 

c  c    AM"  NaOH  with 

no  'i    pei  i 

HgCl,. 

ulk   HjO,. 

s,o. 

S.O, 
S.O, 
S.O, 

Sos  colloid 

in                    20 

40 
40 
40 

in 
40 
60 
80 
20 

With  ammonium  salts  in  solution,  the  deter- 
mination with  alkaline  hydrogen  peroxide  was 
modified  by  affixing  to  the  boiling  flask  a  con- 
denser  and  a  catch  containing  an  excess  of  .V/10 
acid  to  absorb  the  ammonia,  which  was  added  to 
the  main  solution  before  titrating  in  the  cold. 

Several  ammonium  thiosulpnate-polythionate 
solutions  were  prepared,  the  polythionate  I >>i n--r 
calculated  as  t  ri-  and  tetrathionate  :  the  results 
appeal-  in  Table  1.  The  test  for  pentathionate 
was  carried  out  qualitatively  by  the  addition  oi 
ammouiacal  silver  nitrate  solution  anil  noting  the 
time  taken  for  the  precipitate  to  form  and  the  In  ilk 
<>f  the  precipitate.  For  each  test  equal  amounts 
of  polythionate  were  measured  into  a  test   tube 

and  the  same  amount  of  nitrate  solution  added. 


after  about  an  hour.  No  sulphur  had  been 
deposited  from  the  solutions,  showing  that 
decomposition  of  the  polythionate  had  not  occurred 
according  to  the  equation  : — 


(NH,),Sn0,    i.NH.i  so,    SO.-Kn— 2)S 


(5) 


Sulphur  u  as  freely  precipitated  alter  treating 
solution     (b)     at      100'     for    different      periods,    mid 

precipitates  were  immediately  formed  on  adding 

the    nitrate    solution. 

In   experiment    -J.  a    1-1'  grm.-mol.   solution  ■  on- 

taining  colloidal  sulphur  was  partly  converted 
into  polythionate,  which  waa  afterwards  deconv 

posed  at"   100     ('. 

The  above  quantitative  and  qualitative  testa 
shout  lhat  the  reaction  between  thiosulphate  and 
sulphur  dioxide  proceeds  primarily  as: — 

2(NH,)iP,0,H  830i=(NH.)g8ip,+(NH4)tS40g 

Free  sulphur  in  colloidal  form  only  is  added  to 
form  tetrathionate  and  not  pentathionate.  The 
reaction  : — 

2(NH4)J810,+3SO,+S=2(NH4)lS40, 

can  hence  only  take  place  to  a  minor  extent  and 
is  dependent  on  the  amount  of  colloidal  sulphur 
present  in  solution. 

Before  decomposition  of  the  polythionate  to 
sulphate  salts  [equation  .">)  interchange  of  the 
sulphur  atoms  of  the  tetrathionate  mole,  ule  likes 
place. 


2(NH4),840,=(NH4)AO,+(rJH4)1S,Ol 


(«) 


This  reaction  may  also  take  place  at  the  sami 
time  a-  reaction  2.  provided  the  period  of  con. 
\  ei-.ii. 11  from  thiosulphate  to  polythionate  i-  of 
sufficient  duration,  but  under  ordinary  conditions 
will  not  occur  in  the  ratio  as  expressed  bj  equi  ■ 
tion  (I). 

Under  certain  conditions,  especially  at  highel 
temperatures,  decomposition  of  the  polythi 
m.i\  set  in  before  all  sulphur  dioxide  lias 
been  absorbed  by  the  thiosulphate.  These 
t  ions  are  complicated  in  1  nil  tire  and  were  invests 
gated  by  Helms  (lor.  ril.).  The  genera]  trend 
is  the  format  ion  of  polythionate  molecules  \\  it  1 1  an 
uneven  number  of  sulphur  atoms,  which  was 
borne  out   bj   experiments  i  and  2.     These  solui 


Tusu:    !. 


Grm 

.  oUoidal 

per  litre 

S.O,. 

sulphur. 

-w 

s.O,. 

s'l, 

-  0,. 

Remarks. 

1 

2  000 

0-050 

Solution  bi  fore  conversion. 

Sol.  b.      . . 

1-729 

1  -300 

— 

0-135 
0-847 

0-052 

Blight  trace         ( 
l 

After  standing  20  i 

Sol.  b.     .. 

1*200 

— 

0-250 

0*404 

11-1 '.Hi 

fuir  ppt 

After  heating    it    100°  f..r  10 
and  allowing  t..  stand  until  m 

Sol.  b.     . . 

L-116 

— 

0-197 

0-412 

0-326 

decided  reaction 

After  further  heating; 

J 

[•215 

0065 

ii-iiii;, 

0-005 

— 

— 

Solut .""  befori  i  Dnverslon. 

Sol.  a.      .. 

,,.-.,; 

— 

0-180 

— 

trace 

After  standing  16  hrs   at  15*. 

Sol    b.     .. 

0-4  1  1 

— 

0-282 

0-4111 

fair  ppt. 

Ifter  standing  ■>  daj -  at  i  ."> 

Si  lb.      .. 

— 

0-135 

0-  165 

0-598 

strong  reaction 

After  heating  at   100'  f..r  :m  min. 

In  experiment  I.  sulphur  dioxide  was  led  into 
two  portions  of  a  :!  grm.-mol.  per  litre  ammonium 
thiosulphate  solution,  which  bad  been  heated 
on  the  water-bath  until  all  colloidal  sulphur 
uas  precipitated.     After  standing  for  20  hours  at 

12°   the    sulphur   dioxide    had    been    absorbed    and 

converted  into  polythionate. g-On  testing,  solution 
(a) turned  opaque  after  sometime  and  a  slight 

precipitate    had    formed    next    day.     Solution  I  Id. 

with  more  polythionate,  showed  somewhat   more 

... I.. ration,    which    developed    into    a    precipitate 

•  s.,„.|,.r    thU    .1  .    1918,    121. 


(ions  alter  decomposition  consisted,    besides  tha 
sulphate  chiefly  of  tri-  and  pentathionate  mole 
cules. 

2.  Reactions  between   ammonium  polythionate  mid 
ammonia. 

The  velocity  of  this  reaction  « a-  studied  at 
various  temperatures.  A  polythionate  concentugo 
fcion  of  about  0-25  and  0-5  grm.-mol.  was  chosen 

and    that    of   the   total   ammonium    1-2    grm.-mol* 
per  litre. 

The  solutions  were  mixed  cold,  and  alter 
pipetting  an   aliquot   portion,    were    run   thf 
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Table  2. 


Exp. 

Concentration  of  solution  as 
gnn.-mols.  per  1. 

Reaction  expressed  as  grm.-mols. 

Temp. 
C . 

Time. 

Xo. 

(NH,),0. 

SnO,. 

S2Oa. 

Total 
cone. 

(NHJ.O     +     Sn08     ->    S,Oa      +     SO,. 

hrs.    min. 

4     

6     

8     

9     

10 

0-236 
0-250 
0-246 
0-240 
0-260 
0-508 
0-492 
0-469 

0-234 
0-250 
0-244 
0-240 
0-260 
0-504 
0-475 
0-467 

0-700 
0-685 
0-700 
0-700 
0-550 
0-308 
0-317 
0-326 

1-200 
1-21)0 
1-20O 
1-200 
1-200 
1-420 
1-400 
1-400 

233 
245 
224 
223 
236 
491 
477 
463 

219 

240 
224 
207 
220 
474 
452 
425 

320 

318 
313 
300 
306 

634 
624 
617 

132 
167 
147 
140 
150 
309 
305 
271 

40 
60 
75 
80 
100 
60 
75 
80 

65     — 
9     — 
2     30 

1  30 
—     17 

9    — 

2  30 
1     30 

a  glass  spiral,  which  acted  as  a  preheater,  into  a 
flask  in  a  thermostat.  From  time  to  time  10  c.c. 
was  withdrawn,  made  up  to  100  c.c.  and  the  com- 
ponents determined.  Free  ammonia  was  arrived 
at  by  titration  with  jV/10  acid  and  thiosulphate 
with  .V/10  iodine.  The  polythionate  concentration 
was  ascertained  after  oxidation  with  mercuric 
chloride,  allowing  for  the  free  ammonia  deter- 
mined beforehand.  The  difference  between  the 
total  double  grm.-mols.  of  ammonia  and  these 
three  components  gave  the  number  of  grm.-mols. 
of  SO 4  in  solution.  All  tests  were  corrected  to 
the  original  concentration. 

The  velocity  of  the  reaction  is  dependent  on 
the  temperature,  and  a  rise  of  10°  C.  increases  the 


rate    between    two    and  three    times.     Otherwise 

I    the    reaction   is    concluded   independently   of  the 

number    of     grm.-mols.-    per    litre    participating. 

The    end    reaction,    expressed    as    grm.-mols.     in 

i    Table  2,  does  not  vary  with  the  conditions  of  the 

I    experiment  and  is  approximately  the  same  at  all 

J    temperatures.     It  was  also  found  that  excess  of 

either      ammonia      or     polythionate     is     without 

I   influence  on  the  velocity  or  the  end  reaction.    No 

sulphur  is  precipitated  and  the  solutions  remain 

clear  until  the  free  ammonia  has  been  absorbed, 

when    with    polythionate    present    the    solution 

turns  suddenly    opaque.     This   point    marks    the 

completion  of   the  reaction. 

For  the  correct  interpretation  of  the  reaction 


Time  in  hours. 


Fie.  1. 
Grm.-mols.  per  litre. 
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it  is  necessarj  to  refer  to  the  graphical  representa- 
tion in  Fig.  1.  Interaction  first  oceans  without 
the  formation  of  sulphate,  which  is  indicated  by 
tlu-  coincidence  of  the  8,0,  so,  lines,  although 
with  all  determinations  sulphate  was  found  to 
have  been  formed.  At  this  period  the  ratio 
grm.-mols.  (NH,).I)  to  S„(),  approaches  1-5:  in. 
The  nearest  approach  to  this  reaction  was  afforded 
lis  experiment  3  al  40  .  when  at  the  end  of 
the  first  bour  the  reaction  was  expressed  as 
34(NH4),0  +  24S„0,=  55S,0,+  3S04.  As  no 
sulphur  is  precipitated  all  the  sulphur  atoms  of 
the  polythionate  molecule  have  been  readjusted 
to  form  thiosulphate.  (ireater  consist  en.  \  is 
shown  by  the  curves  at  the  latter  end  of  the  reac- 
tion, when  the  (NH4),0— S.O,  and  S,0, — >S04 
lines  as  pairs  run  parallel  to  one  another.  Equal 
numbers  of  grm.-mols.  of  each  component  have 
therefore  taken  part  in  the  reaction. 

The  reaction  hem.-  proceeds  between  two 
extremes,  which  are  expressed  l>\  I  he  equations  : — 

3(NH4)10-OH,+2(NH4)tS„0,=5(NrH1),8,0,+3H,0, 

where  «=5    (7) 

(Xll,).,ll-(iH,-(XH1)!S,ll,.(.\H,),S;oJ;|XH,|,Su1 
+H,0  where  «  =  3   (8) 

It  was  not  ascertained  to  what  extent  the 
reaction  depended  on  the  different  polythionates, 
as  the  solutions  were  kept  at  a  low  temperature 
after  their  preparation  and  undue  decomposition 
prevented.  It  is  probable  that  interchange  of 
the  sulphur  atoms  between  the  polythionate 
molecules  takes  place  during  the  reaction,  so 
that  the  end  reaction  appears  uniform  unless  a 
great    excess  of  any  one  polythionate  is  present. 

The  reactions  between  the  polythionates  and 
potassium  or  sodium  hydroxide  form  an  interesting 
comparison,  inasmuch  as  combination  takes  place 
with  the  formation  of  S03  instead  of  S()4  ions. 
By  accelerating  the  reaction,  effected  by  slowly 
pipetting  the  polythionate  into  an  excess  of 
boiling  and  fairly  concentrated  hydroxide  solution, 
the  reactions  between  the  individual  polythionates 
or.  ur.  but  not  with  sufficient  exactitude  for  the 
purposes  of  a  quantitative  determination.  These 
are  : — 

5K20-OH,  +  2(NH4)sS,0,  =  5K&Oa+4NH,+7HtO  (0) 

3K20-0H2+2K2S4O6  =  3K2S2Os4-2K^O3+3H2O..  (10) 
3Na  .<>■< >B  .  - 2Na  ,s3(  >,=  Na ,S ,0,+4Na .S()3-f  3H ,0  (11) 

Note. — The  reactions  1     8  have  been  expressed 

with  ammonia  as  base  ;  the  reactions  refer  equally 
to  the  polythionates  of  sodium  and  potassium, 
as  indicated  by  the  above  three  reactions. 

'.'■.   Reactions    between  ammonium   polythionate,  free 
sulphur  dioxide,  and  ammonia  al  inn    C. 

Contrary  to  expectations  no  immediate  reaction 
oi curie  I  on  mixing  thiosulphate  with  an  ammonia 
solution    containing    sulphur    dioxide    slightly    in 


excess    of    the    proportion  2(NH4),0-OH,+3SQ., 

heyond  the  solution  assuming  the  characteristic 
yellow  coloration  of  S.ll.  ions.  \fter  maintaining 
the  solution  at  100  for  several  hours  the  colour 
still  remained,  indicating  that  little  if  any  polj 
thionate  hail  been  formed.  The  absorption  i.f 
sulphur  dioxide  by  thiosulphate  is  thus  greatly 
retarded  by  free  ammonia,  and  probably  does  not 
proceed  at  a  ineasureable  rate  at  ordinary  tempera- 
cures.  It  was  found,  however,  that  the  reaction 
proceeded   ;it   a   reasonable  rate  on  the  addition 

of    polythionate    molecules. 

The  reaction  was  studied  with  varying  pro- 
portions of  polythionate  and  sulphur  dioxide. 
As  no  method  is  available  for  the  determination 
of  free  ammonia,  and  sulphur  dioxide  in  the 
presence  of  polythionate  and  thiosulphate,  solu- 
tions of  ammonia  containing  sulphur  dioxide  were 
standardised  and  mixed  with  the  polythionate  to 
give  the  desired  concentration  of  ions.  About 
15  cc.  of  the  solution  was  measured  into  a  test 
tube,  closed  with  a  stopper  and  a  glass  tube 
drawn  out  to  a  fine  capillary,  and  after  heating 
quickly  over  a  Bunsen  burner,  were  suspended 
in  a  large  beaker  of  boiling  water  of  approximately 
100°.  The  time  taken  for  the  completion  of  the 
reaction  was  indicated  by  the  opacity  produced  on 
the  decomposition  of  the  excess  polythionate. 
After  cooling  quickly  and  standing  for  an  hour. 
Ill  cc.  of  the  solution  was  analysed  as  described 
in  Section  2.  The  results  of  experiments  11 — 20 
are  set  out  in  Table  3. 

The  rate  of  reaction  is  primarily  dependent 
on  the  ratio  of  polythionate  to  free  ammonia. 
With  solutions  containing  a  ratio  1  :  I  the  reaction 
is  extremely  retarded,  despite  sufficient  sulphur 
dioxide  present  to  form  an  excess  of  polythionate 
(see  experiment  19).  By  increasing  the  ratio  2  :4 
and  maintaining  the  total  grm.-mols.  polythionate, 
the  absorption  of  the  same  amount  of  ammonia  is 
reduced  to  a  fraction  of  the  former  rate.  With 
equal  grm.-mols.  ammonia  and  polythionate  the 
time  is  still  further  reduced  and  varies  according 
to  the  free  sulphur  dioxide  present,  which  acts  as 
an  accelerator.  Acceleration  is  also  attained 
with   increase  of  the  thiosulphate  concentration. 

The  number  of  grm.-mols.  of  polythionate  and 
thiosulphate  of  each  reaction  were  ascertained 
from  the  difference  of  the  composition  of  tie- 
solution  as  calculated  beforehand  and  found  after 
each  experiment,  assuming  that  two-thirds  of  the 
S02  combined  with  thiosulphate  to  form  poly- 
thionate. The  sulphate  formed  for  each  grm.-mol. 
of  ammonia  is  identical  with  that  in  the  former 
experiments  and  is  independent  of  the  polythionate 
originally  in  solution.  Free  sulphur  dioxide 
is  added  to  form  polyt  bionate,  which  is  not  decom- 
posed to  sulphate  until  the  solution  has  been 
tendered  neutral  after  the  absorption  of  ammonia. 
Free  ammonia  has  therefore'  been  proved  not 
only  to  exert  a  decided  retarding  influence  on 
the  absorption  of  sulphur  dioxide  by  thiosulphate, 


Table  3. 


Exp. 

Concentration  of  solntloi 

as  grm.-mols.  per  1. 

lie-action  expressed  as  grm  - 

noli 

Time. 

No. 

G'alc.  as 

Total 

(NH,),0. 

>„<>.- 

SO,. 

t..t.ils„<>. 

8,0,. 

cone. 

(Nl[,),() 

+    s„o,   -+   s.o, 

+     SO,. 

Mln.  See. 

11 

0-250 

0-200 

0-265 

li:l7.'. 

0-635 

1-100 

250 

205 

305 

150 

13    30 

12 

c.-jnu 

0-180 

0-290 

1-100 

255 

220 

:12ii 

155 

l  i      45 

18 

0-245 

0-100 

0-896 

0-866 

11.7,11 

1-150 

245 

210 

305 

155 

18     46 

11 

0-250 

0-100 

0-265 

0-275 

II- 7-cl 

l-l.'.ll 

260 

2111 

310 

150 

16 

0-460 

0-465 

0-286 

0-B20 

0-205 

1-200 

ll-.ci 

400 

f)7.'> 

217. 

11     :«) 

16 

0-480 

0-280 

0-486 

0-540 

n-470 

1-200 

460 

400 

640 

2  Kl 

17 

0-465 

0-280 

0-695 

ll-llll.-i 

1-000 

1-800 

111.', 

4117. 



210 

17    20 

18 

0-465 

0-280 

ii  165 

0-540 

I -000 

1-MIMl 

4117. 

420 

I'.IHI 

286 

29      0 

19 

0-485 

0-120 

0-576 

1-120 

1-KCM 

Reactl 

>n  not    completed  in  3 

hours 

•J" 

0-460 

0-466 

II-77U 

2-HKI 

460 

430               590 

800 

6     30 
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lmt  also  to  prevent  the  decomposition,  even  at 
lifkh  temperatures,  of  the  polythionate  so  formed. 
The  grm.-niols.  S„06  and  S2b,  expressed  in  the 
end  reactions  are  therefore  higher  with  increasing 
concentration  of  sulphur  dioxide. 

4.   Reaction     between    ammonium   polythionate.   free 

sulphur  dioxide,   and  ammonia    and    ammonium 

sulphide,  at  100°. 

The  above  reactions  suggested  the  possibility 
of  modifying  the  Feld  process,  and  as  an  alternative 
it  is  suggested  that  the  ammonia  after  it  has  been 
washed  from  the  gas,  could  be  absorbed  in  a 
polythionate  solution,  which  would  replace  the 
sulphuric  acid  universally  employed.  Owing  to 
the  slowness  of  the  complete  conversion  of  sulphur 
dioxide  by  thiosulphate  solutions  at  ordinary 
temperatures.  the  Feld  washing  solution  contains 
the  minimum  of  polythionate  necessary  for  the 
extraction  of  ammonia,  so  that  this  solution  would 
not  meet  the  requirements  arising  with  high 
ammonia  concentrations.  Hence  the  substitution 
of  part  of  the  total  polythionate  by  free  sulphur 
dioxide. 

To  approach  the  conditions  arising  in  actual 
practice,  where  the  ammoniacal  liquor  contains 
ammonia  in  combination  with  carbon  dioxide 
and  hydrogen  sulphide,  with  excess  of  the  former, 
the  previous  experiments  were  modified  by  adding 
ammonium  carbonate  in  solution  to  the  poly- 
thionate containing  free  sulphur  dioxide.  On 
mixing  and  heating  to  100  \  the  carbon  dioxide 
liberated  carried  away  much  of  the  ammonia 
added,  unless  a  large  excess  of  sulphur  dioxide 
were  present.  By  gradually  raising  the  tempera- 
ture after  the  solutions  had  been  mixed  and 
allowed  to  stand,  no  ammonia  was  lost  and  the 
end  reaction  was  practically  identical  with  those 
of  former  experiments.  As  it  was  desired  also 
to  determine  the  factor  of  time,  and  as  the  forma- 
tion of  polythionate  was  less  accurate  by  the 
addition  of  sulphur  dioxide  in  solution  owing  to 
the  presence  of  free  sulphuric  acid,  the  procedure 
of  the  previous  experiments  was  reverted  to. 

Freshly-prepared  ammonium  sulphide,  standard- 
ised to  contain  2  mols.  of  ammonia  to  1  mol.  of 
sulphuretted  hydrogen  was  first  added  to  the 
polythionate  solution.  On  mixing  this  with  the 
ammonia  and  sulphur  dioxide  the  temperature 
rose  appreciably  and  fine  sulphur  was  precipitated. 
After  heating  to  100°  this  was  absorbed  and  the 
solution  remained  clear  until  decomposition  of 
the  excess  polythionate  occurred. 

JThe  first  reaction  to  take  place  on  mixing  the 
solutions  appears  to  be  according  to  equation  ( 1 ).  Re- 
action between  polythionate,  the  remaining 
sulphur  dioxide,  and  ammonia  would  then  proceed 
after  the  manner  of  experiments  11 — 20.  The 
number  of  grm.-mols.  in  the  second  phase  was 
accordingly  arrived  at  after  assuming  the  absorp- 
tion of  1-5  mols.  SO 2  by  each  mol.  (NH4),S. 
(See  Table  4.) 

In  contrast  to  these  experiments,  considerably 
less  sulphate  is  formed  by  the  ammonia  molecules 
reacting  in  the  presence  of  sulphuretted  hydrogen. 


and  the  reaction  is  completed  in  a  considerably 
shorter  time.  The  rate  of  fixation  of  the  free  am- 
monia is  not  affected  to  the  same  extent  by  a 
decrease  in  concentration  of  the  original  poly- 
thionate, and  is  even  accelerated  with  low 
polythionate  and  high  sulphur  dioxide  con- 
tent (compare  experiments  23  and  26).  In 
experiment  23.  where  the  total  polythionate 
concentration  was  about  the  same  as  in  experi- 
ment 19,  the  absorption  of  equal  grm.-mols.  of 
ammonia  per  litre  was  completed  in  the  short  time 
of  8  minutes.  The  rate  of  absorption  is  also  more 
favourable  with  increase  of  the  total  concentration. 

It  would  appear  that  a  line  of  demarcation 
cannot  be  drawn  between  the  two  separate  reac- 
tions as  suggested  above,  which  are  in  reality  more 
complicated  and   occur  simultaneously. 

The  absorption  of  free  ammonia  by  polythionate 
and  free  sulphur  dioxide  is  thus  more  favourable 
in  the  presence  of  sulphuretted  hydrogen,  as  the 
amount  of  polythionate  in  the  absorbing  solution 
can  be  reduced  to  a  minimum  and  the  period  of 
absorption  considerably  shortened. 

5.  Application    of    the    reactions    to    the    industrial 
process. 

The  requirements  for  the  successful  recovery 
of  sulphate  of  ammonia  would  be  met  by  a  plant 
of  the  following  description  (see  Fig.  2).  The 
ammonium  thiosulphate  solution,  containing  also 
sulphate,  is  partly  converted  into  polythionate 
by  passing  through  the  absoroer,  D15  in  the 
opposite  direction  to  that  of  the  gases  containing 
sulphur  dioxide  from  the  furnace,  O,  and  runs 
into  the  tank,  Aj,  until  nearly  full,  when  the 
solution  is  diverted  to  tank,  A2.  Sufficient 
condensate  from  the  still.  S,  is  then  passed  into 
Aj  to  allow  an  excess  of  polythionate  after  absorp- 
tion of  the  ammonia.  The  solution  is  then 
pumped  through  the  heat-interchanger,  C,  into 
the  tank,  B„  whereby  the  temperature  is  raised 
to  approximately  that  of  the  other  solution 
issuing  from  the  tank,  B  2,  and  this  latter  solution 
is  cooled  for  the  absorption  of  sulphur  dioxide  in 
D,.  After  maintaining  the  temperature  at 
90° — 100°  until  the  solution  becomes  opaque,  it 
is  passed  in  the  reverse  order  into  Alt  whilst  the 
solution  from  A,  is  forced  into  B,  ;  these  opera- 
tions are  then  repeated  alternately.  Any  am- 
monia or  sulphur  dioxide  liberated  with  the 
carbon  dioxide  from  the  tanks  is  recovered  in  the 
system  by  passing  through  Dx. 

Ammoniacal  liquor  is  fed  into  the  still,  S, 
through  the  preheater,  P,  which  is  so  regulated 
that  the  water  vapour  carried  over  with  the 
ammonia  may  be  kept  constant  and  the  solutions 
maintained   at   any   desired   concentration. 

Portion  of  the  solution  is  withdrawn  periodically 
and  pumped  over  the  absorber,  D2,  where  treat- 
ment with  more  sulphur  dioxide  is  effected.  The 
polythionate  thus  formed  is  decomposed  into 
sulphate  by  heating  in  tank  F,  and  the  solution 
freed  of  its  sulphur  before  running  into  the  lower 
tank,  H.  From  here  it  is  drawn  into  the  vacuum- 
evaporator,    V,    evaporated,    and    the    salt    dried 


Table  4. 


Exp. 

Concentration 

of  solution 

as  grm.- 

mols.  per  1 

Reaction  expressed  as 

grm.  mols. 

Time. 

No. 

Calc.  as 

Total 

(NH,),S. 

(NH.).O. 

s„o. 

SO,. 

total  SnO« 

s.o,. 

cone. 

(NH,),0  +    S„0, 

-*8,0, 

+  SO,. 

Min. 

Set. 

21 

0-230 

0-245 

0-240 

0-363 

0-482 

0-990 

1-750 

245 

202 

377 

70 

U 

22 

0-230 

0-245 

0-240 

0-363 

0-482 

1-215 

2-400 

245 

212 

362 

95 

16 

— 

23 

0-220 

0-250 

0-120 

0-590 

0-513 

1-285 

2-000 

250 

208 

373 

85 

8 

15 

24 

0-230 

0-490 

0-470 

0-725 

0-953 

0-290 

1-750 

490 

411 

649 

252 

8 

SO 

25 

0-230 

0-485 

0-470 

0-480 

0-790 

0-290 

1-750 

485 

420 

662 

243 

15 

— 

26 

0-220 

0-490 

0-080 

1-180 

0-867 

1-095 

2-000 

490 

417 

712 

226 

15 

50 

iss 
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in  the  centrifugal,  /.  The  sulphur  recovered  is 
burnt  in  t  be  furnace,  I  >. 

Being  cyclic,  t ) i . -  process  would  be  adaptable 
to  continuous  operation  and  could  prove  effective 
provided  that  sulphur  dioxide  and  ammonia 
admitted  to  the  system  were  maintained  in  the 
correct  and  constant  proportions. 

It  is  evident  that  advantages  are  to  In  obtained 
by  the  accumulation  of  sulphuretted  hydrogen 
in  the  ammoniaca!  liquor  undergoing  recovery. 
Firstly,  the  absorption  of  the  ammonia  will  be 
completed  within  a  more  uniform  and  considerably 
shorter  period.  Secondly,  the  sulphur  will  be 
recovered  from  the  gas  as  such,  as  it  will  i>e  pre- 
cipitated on  decomposing  tbe  polythionate  solu- 
tion.    Thirdly,  the  formation  of  sulphate  will  be 


Sulphur,  in  eoiiiliiiiatioii  with  the  washing  process 
of  W.  B.  Davidson,*  or  with  a  simpler  method 
for   the   purification   of    coal    l'hs   as   described    by 

O'Neill.t 

The  author  hopes  that  these  suggestions  will 
prove  use  ul  in  overcoming  the  difficulties  in  the 
recovery  ol  ammonia,  due  to  shortage  "i  sulphuric 
acid,  although  he  is  aware  that  protection  ol  the 
above  suggestions  is  fullj  afforded  by  the  patent 
rights  of  t  he  Feld  process. 

Summary. 

(1)  Reaction  between  thiosulphate  and  sulphur 
dioxide  takes  place  according  to  equation  (:_'). 

(2)  Other  reactions  taking  place  under  certain 


W 


^TOeQ>-! 


Az 


FlQ.  2. 


low  and  the  process  rendered  more  stable,  since 

at  no  time  must  the  concentration  of  thiosulphate 
in  the  absorbing  solution  decrease.  Fourthly, 
subsequent  purification  of  the  gas  will  be  rendered 
more  economical,  as  a  saving  of  Space  and   labour 

is  effected  by  relieving  the  work  of  the  oxide  of 

iron    purifiers,    and.    fifthly,    nunc    II   S    u..uld    be 

absorbed  from  the  gas,  than  i.\   washing  with  an 

ammonium  polythionate  solution. 

Other  advantages  are  that  the  process  for  its 
inception  would  entail  no  extensive  alterations 
to  the  plant  for  the  general  indirect  method  of 
recover]  of  ammonia,  which  has  not  been  uni- 
versallj  superseded  by  direct  recover;  processes 
using  sulphuric  a.  id.  The  process  would  also  be 
specially    suitable,   as  a   means   ,,r    utilising   the 


conditions,  but  not  influencing  the  main  reaction, 
take  place  according  to  equations  (3)  and 

(SJ    Uthough  the  reaction  between  polythionate 

and     ammonia    solution,  as   expressed    b)    the  pro- 
ducts of  the  reaction,  appears  uniform,  the  reaction 

I I-    between   too   extremes,    as    represented 

i.\  equal  ions  (7  1  and  (8). 

1 1 1  The  reai  1  ions  between  tii-.  t  et  ra-,  aad 
pentathionate  and  potassium  or  sodium  hydroxidi 
m,i\   take  place  separate!]  according  to  equation! 

(It)   to    (11). 

[6  1  The  \  ekx  it  ies  of  these  five  reai  t  mo-  greatly 
increase  with   rise  of  temperature. 

•.I    0:1-  Lighting,  1018,  IK.  048— 058. 
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(6)  Sulphur  dioxide  is  not  absorbed  by  am- 
monium thiosulphate  in  the  presence  of  ammonia 
unless  polylhionate  is  present  in  solution.  It  is 
then  added  to  form  polythionate.  which  does  not 
decompose  to  sulphate  at  100°,  so  that  the  amount 
of  sidphate  formed  for  each  ammonium  concentra- 
tion is  the  same  as  with  polythionate  and  am- 
monia. 

(7)  'When  ammonia  acts  upon  ammonium 
polythionate  and  sulphur  dioxide  in  the  presence 
of  sulphuretted  hydrogen,  that  is  ammonia  and 
ammonium  sulphide,  less  sulphate  is  formed  than 
in  the  absence  of  suphuretted  hydrogen,  and  the 
velocity  of  the  reaction  is  considerably  greater. 

(8)  The  Feld  process  of  ammonia  recovery 
could  be  profitably  modified  according  to  the 
results  of  the  experiments  and  for  the  reasons  set 
forth. 


THE  ESTIMATION  OF  XYLENE  IN  SOLVENT 
NAPHTHA. 

BY   PEUCY  E.   SPIET.JIANN.  PH.D..  B.SC.  F.I.C.. 

and  f.  b.  joxes.  B.A.  (Cantab). 
The  difficulty  attendant  on  this  estimation  is 
due  to  the  fact  that  xylene  itself  consists  of  three 
isomers  of  different  boiling  points  and  specific 
gravities,  and  that  it  exists  as  such  in  a  complex 
mixture  of  cumene,  trirnethylbenzenes,  and  other 
substances  which  boil  gradually  up  to  170°  C.  and 
over.  It  has  been  found  that  if  the  benzene, 
toluene,  and  xylene  be  completely  removed  by 
careful  and  repeated  fractionation  from  different 
makes  of  solvent  naphtha,  and  the  fraction  of  the 
residue  boiling  from  143° — 170°  C.  be  examined 
in  a  constant  boiling  point  apparatus  (such  as  thai 
devised  by  Nort hall-Laurie  in  connection  with 
his  estimation  of  toluene)  the  constant  boiling 
point  obtained  scarcely  varies  with  the  different 
makes. 

Commercially  pure  xylene,  fractionated  and 
collected  between  138°  and  143°  C,  gives  in  the 
same  apparatus  the  constant  boiling  point  of 
13915'  0.  It  becomes  possible,  therefore,  from 
examination  of  known  mixtures  of  xylene  with 
the  143 c — 170='  C.  residue,  to  constru*  t  a  curve  by 
means  of  which  the  composition  of  unknown 
similar  mixtures  may  be  found  from  their  boiling 
points. 

100  c.c. — or  200  c.c.  if  necessary,  for  Colrnan's 
analysis — of  solvent  naphtha,  accurately  measured . 
is  distilled  over  a  Young  12-pear  head  at  the  usual 
rate  of  one  drop  a  second.  The  fractions  up  to 
138°  C.  and  from  138°C—  170C.  (all  temperatures 
being  corrected)  arc  collected  in  separate  cylinders 
and  measured. 

The  benzene,  toluene,  and  xylene  in  the  fust 
fractions  (up  to  138aC.)  are  estimated  by  Colrnan's 
methods  for  examining  toluols  and  solvent 
naphtha.  The  xylene  in  the  138= — 170°  C.  fraction 
,  is  evaluated  by  taking  the  boiling  point  in  the 
i-onstant  boiling  point  apparatus,  ami  referring  to 
the  appended  graph. 

All  possible  care  must  be  taken  to  get  an  accurate 
reading  for  the  boiling  point,  corrections  being 
made  for  barometric  pressure,  thermometer  error, 
and  unexposed  stem,  as  is  customary  in  such 
determinations.  A  steady  temperature  is  usually 
attained  .'Iter  about  20  minutes'  boiling  at  such  a 
rate  that  the  liquid  condensed  bom  the  vapour, 
drops  back  from  the  end  of  the  condenser  at  tin 
uniform  rate  of  one  drop  a  second.  After  constancy 
is  approximately  attained,  there  is  a  slow  rise  iii 
temperature  on  continued  boiling,  due.  apparently  . 
to  the  warming  up  of  the  unexposed  stem  of  the 
thermometer,  and  of  the  end  of  the  reflux  condenser. 
The  accuracy  of  the  boiling  point  curve  may  be 


taken  as±l£%,  when  tin-  xylene  content  of  the 
143° — 170°  C.  fraction  is  above  50  %,  but  owing  to 
the  divergence  of  boiling  point  of  the  "  higher 
than  xylenes  "  there  may  lie  an  error  of  more  than 
±2:",  when  only  small  quantities  of  xylene  are 
present.  As,  however,  the  average  quantity  of 
xylene  in  solvent  naphtha  is  about  GO  °0,  the 
region  of  the  curve  showing  the  maximum  error 
will  not  lie  employed  in  practice. 
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Determination  of  the  composition  of  mixtures 
of  xylene  with  the  143  — 1 70  :  C.  residue  from  three 
makes  of  solvent  naphtha,  other  than  those  from 
which  the  curve  was  constructed  : — 


Taken  (Xylene  °0). 

Found  (Xylene  °0). 

1 

2 

11-6 
29-3 
f.6-9 

14-0 
28-8 

i 

65-5 

For  the  sake  of  completeness,  a  full  example  is 
given  of  the  examination  of  a  sample  of  commercial 
solvent  naphtha,  including  the  corrections  for 
unexposed  stem  and  barometric  pressure,  and  their 
applications. 

The  correction  for  unexposed  stem  may  be 
calculated  from  the  formula  : 

No.  of  degrees  to  be  added  to  observed  reading  = 

0000143   (T-t)  N. 

T=observed  reading. 

t=temperature  of  external  part  of  stem. 

X= number  of  degrees  not  exposed  to  the  vapour. 

More  conveniently  and  quickly  this  correction 
can  be  ascertained  from  a  graph  (Wheeler,  this 
Journal.  December  loth,  1916  . 

The  correction  for  barometric  pressure  is  given 
by  the  equation  : 

M  =  0-046  (760— p). 

At   is  the  number  of  degrees   to    be    add 
subtracted  according  to  sign,  and  p  is  tie-  corrected 
barometric  pressure  (corrected   for  temperature)  at 
the  time  of  experiment. 
Example. 

Volume  from  distillation  of  100  .c.  over  a  12- 
pear  head  up  to  138    C.     221  c.c. 

This  22  1  c.c.  was  mixed  with  57:5  c.c.  pure 
toluene  and  20-4  c.c.  pure  benzene,  and  the  mixture 
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analysed  by  Caiman's  method.  The  results  in- 
dicated that  the  221  c.c.  contained  benzene,  nil; 
toluene,  6'2  C.Cj  xylene  (by  difference).  1:V9  c.c. 

Volume  from  disi illation  of  100  c.c.  over  12  pear 
liiad  from  i:<s    to  170°C. — 69-7  c.c 
Roiling  point  of  this  fraction  : — 

Observed  reading  =  141-6' C. 

+therm eter  error  correction     -    141-7   C. 

h  barometric  correction  (for  755  mm.)    141-8  C 

-unrxiHiseil  stem  ...rrii  ( j..u 143-25'  C. 

On  reference  to  the  curve  the  fraction  is  found 
to    contain    67-2%    xylene,    corresponding    to    1  he 

corrected  boiling  point  143-25    C. 

.-.  total  content  of  xylene  in  the  original  solvent 

naphtha     i.vu  .  'j^'J    07  2     63%. 

Paraffin. 

An    estimation    of    the    proportion    of    paraffin 

associated  with  xylene  may  be  made  by  the 
following  procedure,  based  eloselj  on  (he  method 
of  Wilson  and  Roberts  (Gas  Record,  Chicago; 
J.  Gas  Lighting,  1916,225     227  ;  this  Journal,  1916, 

35,  p.  1  i.si). 

The  quantity  of  t  lie  simple — 100  c.c.  is  generally 
sufficient— is  distilled  over  a  Young  12-pear  head 

at  the  rate  of  one  drop  a  second,  the  portion  dis- 
tilling   between     138'  — 143'     ('.     (corrected)    being 

collected  separately.  10  to  211  c.c.  of  this  fraction 
is  vigorously  shaken  for  about  40  minutes  with 
2.1  times  the  volume  of  we  ik  oleum  made  by  mixing 
one  volume  of  22  °„  oleum  with  two  volumes  of 
95%  sulphuric  acid. 

The  absorption  of  the  aromatic  hydrocarbons 
is  carried  out  in  a  10(1  c.c.  flask,  of  which  the  neck 
is  graduated  into  10  c.cs.  and  sub-divided  into 
lOths  of  a  c.c.  from  the  volume  mark  upwards. 
after  sufficient  shaking,  the  level  of  the  liquid  is 
driven  up  into  the  graduated  neck  by  the  addition 
of  a  further  quantity  of  !»">",,  sulphuric  acid. 

after  standing — preferably  over  night — the 
paraffin   will   be  found   to   be  sharply   separated. 

Example. 

100  c.c.  of  the  solvent  naphtha  quoted  above 
gave  about  2M  c.c.  between  i:is  and  lbi  ('. 
20  C.c.  of  this  fraction  yield  2  .">",,  of  paraffin  residue. 

This  is  the  quantity  present  in  211  c.c-.  of  the 
Kylene  fraction,  therefore-,  in  03  c.c.  of  the  wl.-ne 
(i.e.,  the  quantity  of  xylene  found  in  100  c.c.  of 

the  solvent  naphtha)  there  is  5**  x  2 -j  s"„  of 
paraffin.  '-" 

Therefore,  this  particular  sample  of  solvent 
naphtha  contains  5.5%  of  xylene,  together  uith 
S",,  of  associated    paraffin. 

The  inquisitiveii.ss  regarding  the  composition 

of  the  various  fractions  of  light  naphtha,  which  has 
been  occasioned  by  the  war,  lias  gi\  en  rise  to  much 
detailed  work,  so  that  now  the  main  constituents 
of  the  whole  series  of  fractions  from  benzole  fore- 

rannings  to  xylene  can  be-  estimated  with  con- 
siderable accuracy . 

Benzol  firMrunniHi/i   ..         ..     Splelmann  and  Butler  Jones,  tola 
.1  .  Sept   I.Mli.   1916,  p    396 

Hrmoli  Splelmann  and  Wheeler,  this  J., 

April   l.'.ih.  1916,  p.  396. 
<;,mmrrrial  toluolt     ..         ..     Colman,    .1     ci.es    Lighting,  1916- 

11,, 
Edwards,  this  J.,  May  31st,  1916, 

1>.  687. 

.hem,--   this    .1  .    1,1,    j;,tli.  1918, 

Wilwm  an, I  Itotx'rts,  c.cs  Rcrcird, 

(Chicagii)       .1     0;es     1  iKlitiiitr, 

1916,114,225-7;  this  .1  .  :•>!«, 

664, 

I'urr  toluoti  (suited  also  to        Northall-Laurle,   Analyst,     1916 

commercial  <|ii«lityi  p.  384. 

Tulutnr  in  tolrrnt  naphtha     ..      Oilman,    J     Oh   Lighting     11115 

l>    814. 
Al/lent  in  tolirnt  naphtha     ..     Splelmann  and   Butler  J 
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REPORT      OF      THE      ONTARIO        NICKEL 
COMMISSION. 

The  Royal  Ontario  Nickel  Commission, 
appointed  bj  the  Ontario  Government  in  Septem- 
ber. 191").  to  investigate  the  resources,  industries, 
and  capacities  in  connection  with  nickel  and  its 
ores,  has  presented  its  Report.  The  Commis- 
sioners are:  (i.  T.  Ilolloway,  Dr.  W.  G.  Miller, 
and  MrGrcger  Young,  K.C.,  with  T.  W.  Gibson  aa 
Secretary. 

The  Commissioners  are  of  the  opinion  thai  : 

(1)  The  nickel  ore  deposits  of  Ontario  arc-  much 
more  extensive  and  offer  better  fa-ilities  for  the 
production  of  nickel  at  a  low  cost  than  do  those 
of  any  other  country.  .Nickel -bearing  ores  occur 
in  many  parts  of  the  world,  but  the  great  extent 
of  the  cieposits  in  this  Province,  their  richness  and 
uniformity  in  metal  contents,  and  the  success  of 
the  industry,  point  strongly  to  the  conclusion  that 
Ontario  nickel  has  little  to  fear  from  competition. 

(2)  Any  of  the  processes  now  in  us,-  for  relining 
nickel  could  be  successfully  worked  in  Ontario, 
and  conditions  and  facilities  are  at  least  as  good 
in  this  Province  as  in  any  other  pari   of  Canada. 

(3)  In  view  of  the  fact  that  practically  no 
chemicals  are  required,  that  there  is  a  much  more 
complete  saving  of  the  precious  metals,  especially 
platinum  and  palladium,  and  that  electric  power 
is  cheap  and  abundant,  the  most  satisfactory 
method  of  refining  in  Ontario  will  be  the  electrolytic 
process. 

( I )  The-  refining  of  nickel  in  Ontario  will  not  only 
benefit  the  nickel  industry,  but  will  promote-  the 
welfare  of  existing  branches  of  the  chemical  and 
metallurgical  industries,  and  lead  to  the  intro- 
duction  of  others. 

(.">)  The  methods  employed  at  the  Ontario 
plants  of  the  two  operating  nickel  companies  are 
modern  and  efficient,  although  there  are  differences 
in  both  mining  and  smelting  practice-.  If  is  the 
consistent  policy  of  both  companies  to  adopt  all 
modern  improvements  in  plant  and  treatment. 
Kven  during  the  present  time  of  acute-  pressure, 
the  Canadian  Copper  Company  has  materially 
increased  its  output  without  substantial  enlarge- 
ment of  its  plant,  and  the  losses  in  smelting  are 
less,  both  at  Copper  Cliff  and  the  Mond  plant  at 
Coniston.  1 1  an  they  were  a  year  ago.  These 
companies  have  each  had  their  experimental 
stage,  neither  has  asked  nor  leceived  any  govern- 
ment assistance,  and  both  ha\  e  earne-d  the  success 

which  they  have  achieved. 

(6)  The  present  system  of  mining  taxation  in 
Ontario  is  just  and  equitable  and  in  the  public 
interest,  and  is  the  best  system  for  this  Province. 
Any  question  of  change-  is  rather  one-  of  rate  than 
of  principle.  This  important  question  is  dealt 
with  at  sonic-  length  iii  chapter  XII. 

(7)  Experiments  have  I n  undertaken   by  the 

Commission  in  the  production  of  nickel-copper 
Steel  direct  from  Sudbury  ore.  and  also  in  the 
electrolytic  refining  of  nickel.  Certain  improve- 
nie-nts  in  the  latter  process  have-  been  made  the 
subject  of  application  on  be-half  of  the  Govern- 
ment of  Ontario  for  patents  in  Canada,  United 
States,    and    Great     Britain. 

Mention  is  made-  , ,f  the  erection  in  Ontario  of 
two  large-  plants  for  the  refining  of  nickel.  Tin- 
International  Nickel  Company  of  Canada  ill 
erecting  a  plant  at  Port  Colborne,  having  an 
initial  output  of  l."e. I » in. I  Kid  lb.  of  nick  el  per  an  n  i  mi. 
provision  being  made  for  doubling  or  quadrupling 
this  capacity.  The  plant  is  expected  to  be  in 
operation  and  turning  out  refined  nickel  in  the 
autumn  eef  the  present  year.  The  second  refinery 
is  that  of  the  British  America  Nickel  Corporation, 
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and  will  probably  be  erected  at  the  Murray  mine, 
about  three  miles  from  Sudbury.  The  Hybinette 
electrolytic  process  will  be  employed.  This  plant 
will  have  a  capacity  at  the  beginning  of  5000  tons 
of  nickel  per  annum. 

In  regard  to  the  refining  of  nickel  the  Orford. 
Mond,  and  electrolytic  processes  are  desciibed 
and  compared,  the  Commissioners  remarking  that 
the  respective  costs  of  producing  refined  nickel 
from  the  Sudbury  ores  by  each  of  the  three 
processes  mentioned,  do  not  differ  to  such  an 
extent  as  to  give  any  one  process  a  material 
advantage  over  the  others  in  competition.  The 
electrolytic  process,  which  the  Commissioners 
regard  as  most  suited  to  Ontario  conditions,  can 
be  operated  as  cheaply  and  efficiently  in  Ontario 
as  in  Norway. 

The  production  of  nickel  as  a  by-product  in 
electrolytic  copper  refining  is  also  referred  to.  and 
attention  is  drawn  to  the  precious  metal  contents 
of  the  Sudbury  ores.  Roasted  matte  from  two 
of  the  companies  showed  Pt.  01235  and  0-988  oz.  ; 
Pd,  0197  and  0-984  oz.  ;  Au,  0027  and  0-256  oz.  ; 
Ag.   1-84  and  615  oz.,  respectively. 

Chapters  of  the  Beport  are  devoted  to  the 
history  of  nickel  production  in  Canada,  the  world's 
deposits  of  ores,  the  metallurgy  and  uses  of  nickel. 
and  many  other  aspects  of  the  subject. 


SULPHURIC  ACID  MANUFACTURE  BY  THE 
CHAMBER  PROCESS. 

In  our  Feb.  28th  issue  (p.  196).  an  account  of  the 
Fairlie  analytical  method  of  control  of  the  chamber 
process  was  published.  A  recent  issue  of  the 
Chemical  Trade  Journal  contains  an  article  by 
H.  E.  J.  Cory  on  the  subject,  in  which  the  author 
gives  it  as  his  opinion  that  the  Fairlie  method, 
though  excellent,  does  not  go  far  enough,  and  he 
proceeds  to  note  a  number  of  directions  in  which 
scientific  control  of  the  process  is  necessary. 

In  the  first  place  he  mentions  the  necessity  for 
maintaining  an  adequate  supply  of  atmospheric 
oxygen  in  the  system,  this  being  regulated  in 
conjunction  with  a  comparatively  rich  burner  gas. 
A  series  of  daily  tests  of  the  burner  gases  for  SOa, 
SO  3,  and  oxygen  are  very  necessary,  and  often 
considerable  fluctuations  are  to  be  found,  particu- 
larly in  the  case  of  hand-worked  burners,  the 
variations  being  due  largely  to  working  operations 
from  time  to  time.  Particularly  on  sets  working 
with  a  low  chamber  space,  a  good  supply  of 
atmospheric  oxygen  is  essential,  since  otherwise 
the  nitre  will  supply  the  deficiency. 

Granted  an  adequate  supply  of  inlet  oxygen 
in  the  burner  gas  (9  to  10%  when  using  pyrites), 
a  rich  SO  2  is  also  desirable,  say  6£  to  7J%, 
and  at  the  same  time  a  sufficiency  of  oxygen  at 
the  exit  should  be  available.  With  a  "  tight  " 
set  this  latter  figure  should  not  fall  below  5°0,  and 
to  a  large  extent  will  regulate  the  composition 
of  the  burner  gas  itself. 

The  percentage  of  total  acids  and  oxygen  in 
the  gases  leaving  the  Glover  tower,  but  before 
entering  the  first  chamber,  is  another  useful  test, 
as  it  demonstrates  the  amount  of  work  done  by 
this  tower  and  is  an  aid  to  the  most  effective 
working  of  the  Glover.  Again,  the  functions  of 
the  Glover  tower  are  to  be  constantly  observed, 
so  that  one  obtains  perfect  denitration,  effective 
gas  admixture  and  cooling,  satisfactory  concen- 
tration of  acid,  efficient  cooling  of  the  acid  leaving 
the  tower,  and  free  gas  passage  through  the  tower. 

The  temperatures  of  the  gases  at  the  front  and 
back  ends  of  the  first  chamber  should  be  noted  at 
regular  intervals,  and  water  gauges  placed  at 
various  progressive  points  in  the  system  serve  to 
show  the  speed  of  the  gases. 


"  Drips  "  placed  at  frequent  intervals  on  all  the 
chambers  indicate  the  strengths  of  acid  being 
made,  and  should  be  compared  with  the  strengths 
of  the  "  bottom  acids  "  in  the  chambers.  The 
"  bottom  acids  "  should  be  tested  frequentlv  for 
strength  and  nitrosity,  and  the  drips  occasionally 
and  qualitatively  for  nitrosity. 

The  acid  in  the  chambers  should  be  thoroughly 
circulated,  so  that  all  acid  is  drawn  oft"  at  the 
front  end  of  the  leading  chamber  after  traversing 
the  length  of  all  the  chambers  in  the  system  and 
always  moving  in  the  opposite  direction  to  the 
gases.  By  using  connecting  chutes  alternately 
at  opposite  ends  of  the  various  chambers  such  a 
circulation  can  be  easily  effected,  and  intimate 
contact  between  acid  and  gases  is  established, 
fresh  acid  surfaces  continually  presenting  them- 
selves. Also,  the  leading  chamber  may  be  used 
as  a  "  denitrating  "  chamber,  so  that  all  acid  run 
off  from  the  chambers  is  free  from  nitrous  com- 
pounds. This  is  not  essential,  and  often  not 
advisable  where  the  whole  or  a  large  part  of  the 
acid  make  is  concentrated  by  the  Glover  tower. 
Any  nitre  contained  in  the  "  bottom  acid  "  flowing 
round  through  this  leading  chamber  is  thus 
evolved,  and,  intermingling  with  fresh  gases  from 
the  Glover  tower,  proceeds  through  the  system 
again.  At  times  acid  may  be  again  despatched 
to  the  last  chamber  after  'having  worked  round, 
in  order  to  come  forward  again,  thus  maintaining 
an  active  acid  circulation  continually^.  With  acid 
continually  on  the  move,  a  nitre  content  to  a 
reasonable  extent  frequently  helps  the  working, 
and  at  the  same  time  does  not  damage  the  lead 
materially,  as  no  stagnant  acid  is  present  in  the 
system. 

The  acid  distribution  on  the  tower  tops  requires 
regular  attention,  and  constant  flows,  particularly 
on  the  Glover  tower,  should  be  maintained.  Any 
shortage  or  excess  of  nitrous  vitriol  in  the  circu- 
lating acids  can  be  remedied  by  adjustment  of  the 
absorber  tower  feeds,  the  Glover  feed  never  being 
reduced  for  this  purpose. 

As  oxygen  is  required  in  the  absorber  towers  to 
ensure  correct  reactions,  gas  tests  taken  between 
the  last  chamber  and  first  absorber  are  most 
useful.  The  S02  at  this  point  should  not  exceed 
0-1  to  0-2%,  and  oxygen  should  be  5°0  or  more, 
these  figures  applying  to  sets  burning  pyrites. 
A  rise  in  these  figures  does  not  necessarily  demon- 
strate a  deficiency  of  nitre  in  the  system,  but  may 
be  due  to  excessive  draught,  which  is  easily 
righted. 

Tests  of  the  gases  for  total  acids,  i.e.,  SO,  and 
S03  combined,  together  with  oxygen,  may  be 
taken  occasionally  at  the  end  of  each  chamber, 
and  give  the  operator  an  indication  of  the  com- 
parative work  done  by  each  chamber  in  the  set. 

On  the  absorber  towers  cool  acid  is  essemial. 
and  should  noc  exceed  90°  to  100c  F„  while  a 
minimum  strength  of  140°  Tw.  is  desirable. 
Where  two  absorbers  or  a  series  are  working,  in- 
telligent variation  and  adjustment  of  the  flows 
render  absorption  the  more  satisfactory. 

To  maintain  a  good  "  nitre  circulation."  the 
acid  flowing  down  the  Glover  should  be  frequently 
measured  at  the  inlet,  the  nitre  contents  being 
tested  simultaneously.  This  enables  the  circula- 
tion of  nitre  going  forward  from  the  Glover  tower 
to  be  calculated. 

Nitrosity  tests  of  the  acids  leaving  absorber 
towers  should  be  taken  thrice  or  more  daily,  and 
the  gas  "  smell  "  test  is  very  useful.  In  the  latter 
test  the  operator  takes  a  sample  of  chamber  gas 
into  a  small  hand  aspirator  at  a  place  not  too  far 
back  in  the  system.  A  little  experience  enables 
him  to  judge  how  the  chambers  are  working  by 
differences  in  the  odour  of  the  gases,  and^any 
variation  or  tendency  towards  "  souring  "  is 
checked  by  an  extra  charge  of  nitre  at  the  pots. 
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Exit  tests  may  be  done  with  advantage  about 
thrice  daily  (express  as  grains  SO,  per  cubic  foot 
of  gas),  ami  a  good  working  Bgure  should  usually 
not  exceed  1-8  to  2  grains.  As  the  "  burner 
gases"  at  certain  periods  come  forward  i'l'n  the 
chambers  in  "flushes,"  the  following  method  of 
applying  the  nitre-  at  the  pots  is  recommended  as 
•  >*  i 'i^c  most  economical.  A  minimum  amount  of 
nitre  is  added  each  hour  .-it  the  pots,  and  this 
should  be  accurately  weighed  on  a  scale,  and  at 
intervals  this  amount  is  raised  i.e..  if  In  II).  per 
hour  is  being  potted,  perhaps  every  three  or  four 
hours.  20  lb.  would  be  added  in  order  to  counteract 
the  gas  "flushes."  This  is  undoubtedly  more 
economical  than  using  a  regular  and  heavier 
charge  of  nitre  hourly,  and  the  "  smell  "  test  is  of 
great  utility  at  this  point.  With  the  latter  method 
a  continuous  nitre  saturation  is  present,  and  this 
state  of  affairs  is  certainly  not  beneficial  to  the 
leadwork,  as.  on  the  contrary,  occasional  "sour- 
ing "  of  the  gases  has.  if  anything,  a  good  effect 
upon  the  leadwork. 

A  fan  worked  by  direct-coupled  motor  and 
equipped  with  variable  speeds  should  be  fitted 
between  the  two  absorbers,  and  the  speed  taken  at 
regular  intervals.  \  convenient  speed  for  most 
systems  is  300  to  400  revolutions  per  minute  on 
the  fan.  A  control  damper  fitted  in  the  draught 
pipe  between  the  last  chamber  and  the  lirst 
absorber  is  very  suitable,  and  the  sizes  of  the 
draught  pipes  should  gradually  diminish  through- 
out the  system.  Inspection  doors  fitted  into  the 
chamber  curtains  at  a  height  of  some  3  ft.  or 
'■'•  It.  n  in.  above  floor  level  enable  the  operator 
to  observe  the  colour  and  movements  of  the  gases, 
and  are  useful  when  acid  samples  arc  reqxiired. 

These  doors  should  preferably  be  at  an  angle 
of  4a  to  the  lead  curtain.  The  speed  or  draught 
is  an  important  factor  requiring  frequent  observa- 
tion. 

The  control  of  the  burners  or  furnaces  is  die 
most  important  part  of  the  system:  the  control 
of  the  burners  largely  depends  upon  the  analysis 
of  the  "  burner  gases,"  but  painstaking  examina- 
tions of  the  burners  themselves  are  necessary  to 
ensure  good  and  regular  chamber  workings. 

By  adopting  such  means  of  control  as  described, 
a  most  economical  nitre  usage  with  a  maximum 
make  of  acid  should  be  obtainable.  A  maximum 
figure  for  "  nitre  circulation  "  should  be  decided 
upon  for  earl,  set.  as  too  much  nitre  goim,  forward, 
while  reducing  the  amount  to  be  added  at  the 
pots  (to  make  good  chemical  and  mechanical 
losses),  has  a  detrimental  effect  upon  the  chamber 
leadwork.  With  a  reduced  chamber  space,  how- 
ever, the  nitre  circulation  requires  usually.  !o  he 
raised,  and  this  undoubtedly  largely  contributes 
to  the  increased  wear  and  tear.  Where 
several  sets  are  working  together  or  adjacently, 
as  in  many  of  the  larger  and  more  modern  works. 
t  hese  met  hods  of  control  should  prove  \  ery  useful. 
Where  nitric  acid  is  used  the  same  rides  apply, 
though  nitre  may  also  be  used  for  the  purpose  of 
counteracting  fas  "flushes"  where  practicable 


is  being  enlarged  so  that  the  output  will  be  quad- 
rupled in  the  near  future.  A  works  at  Ch&teau- 
Ponsac  has  recently  commenced  the  manufacture 
Ol  golden  antimony  sulphide.  Prior  to  the  war, 
this  substance  was  made  on  a  small  scale  in  the 
north  oi'  France,  but  the  greater  part  of  the 
mount  re, pdied  was  imported  from  Germany 
and  Austria.  \t  the  same  tvorks  potassium  per- 
i  'ie  anate  is  also  being  manufactured,  the  daily 
out  pui  be iicx  inn  kilos.,  soon  to  be  increased  to  500 
kilos.  Potassium  carbonate  and  other  potassium 
salts  are  now  being  produced  at  Choisy-le-Roi  from 
t  he  residues  from  the  molasses  dist  ilkries.  Formerly 
this  industry  w  as  .  arried  on  in  the  north  of  France 
mi  a  fairly  extensive  scale,  but  the  works  where 
i<    was  in  progress  are  in  the  war  zone. 


ALCOHOL  FROM  CARBIDE  IX 
SWITZERLAND. 
According  to  a  recent  issue  of  the  Statist,  the 
leading  Swiss  hydro-electric  concerns  as  well  as 
the  aluminium  company,  the  Lonza,  Ltd.,  have 
now  completed  their  researches  in  connection  with 
the  production  of  pure  alcohol  for  industrial 
purposes  from  calcium  carbide.  Industrial  alcohol 
is  under  Government  control  in  Switzerland.  The 
introduction  of  this  new  industry  will  be  the  joint 
work  of  the  Federation  and  the  Lonza.  Ltd.  In 
spite  of  the  high  prices  of  coal  (a  truck  load  from 
Germany  costs  000  fr.)  the  Lonza  will  be  able  to 
sell  spirit  of  second  quality  at  C21  2s.  per  metric 
ton  and  pure  industrial  spirit  at  V.22  Is.  per  metric 
ton.  This  is  far  less  than  the  Swiss  Federation 
pays  now  for  imported  spirit.  Switzerland  will 
thus  become  an  exporter  instead  of  an  importel 
of  alcohol.  The  installations  with  about  20,000 
h.p.  in  minimum  and  30,000  h.p.  in  maximum 
(summer  time)  will  produce  annually  7 .inn  tons  of 
alcohol  minimum,  and   ln.unu  tons  maximum. 

(..   C. 


NEW  FRENCH  CHEMICAL  MANUFACTURES. 

According  to  IS  Industrie  Chimique  I  \pni.  1917), 

a  f  acton  has  been  erected  at  Ponthierrj  (Sei et- 

.Marnc)  for  tin-  manufacture  <>f  sodium  bichromate 
Formerly  the  whole  ol  the  French  requiremi  nts  ol 
bichromate,  about  3000  tons  annualh .  were 
imported  from  England  and  Germany.  Owing  to 
the  difficulties  oj  crystallising  the  salt,  it  was  a1 
Brat  sent  out  in  the  form  of  a  concent  rated  solution. 

but  these  difficulties  have  I n  overcome,  and  a 

crystalline  product  is  now  being  produced  at  the 
rat,-  of  about   500   kilos,   per  day.     The  factorv 


FERRO-CONCRETE  SHIPS. 

The  increasing  use  of  ferro-concrete  for  building 
ships  in  Scandinavia  has  drawn  attention  to 
the  results  of  recent  work  on  the  effects  of  salt 
water  on  concrete.  The  theory  most  widely  held 
to  account  for  the  destruction  of  concrete  is  that 
the  magnesium  sulphate  in  sea  water  reacts  with 
the  free  lime  in  concrete,  and  that  the  calcium 
sulphate,  being  of  greater  volume,  exerts  a 
hurst  im;  effect  on  the  structure.  This  has  suu- 
gested  the  use  of  cements  free  from  excess  lime. 
e.g..  puzzuolana  cements,  which  contain  excess 
of  silicic  acid,  and  such  cements  have  been  used 
for  the  purpose  for  some  years. 

An  extensive  series  of  tests  is  being  carried 
out  at  the  island  of  Sylt.  in  the  North  Sea.  with 
concrete  blocks  placed  on  the  sea  shore  so  that 
at  high  water  they  are  completely  submerged  and 
at  low  water  only  partly  so.  Two  mixtures  were 
used.  viz..  (A)  containing  ti.1",,  CaO  and  (I — 8% 
Al,Os  and  Fe2().,.  and  (c)  with  til  l>2°n  CaO 
and  10—12%  AljO,  Fe2Oa.  In  1  :2  mixtures 
the  blocks  made  of  (a)  were  unaffected  after  I 
to  .1  years,  but  the  (c)  mixture  showed  cracks 
aft.r  2  to  '■'•  yens.  In  1  :  I  mixtures  the  edges 
of  blocks  of  (a)  cement  had  suffered,  and  with 
poorer  mixtures  the  blocks  wet,-  much  affected 
after   1    1 1)  2  years. 

In  an  exhaustive  series  of  tests  made  reeentlj 
in  Germany,  concrete  mixtures  of  1  :  :!  and  I  :  U 
were  exposed  to  the  effect  of  various  solutions 
during  a  period  of  six  months.  Portland  cement, 
with  63-23°0  of  lime,  was  used.  The  followi 
solutions  were  employed  :  (ll  Sihliuni  chloride, 
up  to  100  grammes  per  litre  :    (2)  sodium  sulphate, 
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.    up  to  100  gnus,  per  litre;    {'■>)  calcium  sulphate, 
saturated  :     (4)    magnesium   sulphate,    up    to    100 
:    grms.  per  litre  :    (5)  magnesium  chl<  ride,  up  to  ICO 
j    grm-.    per   litre;    (6)  calcium  chloride,  up  to    H >< » 
■    grans,  per  litre.     The  1  :  0  concrete  was  all  more 
;    or  less  affected,   but    all   the    1:3   concrete   tests 
showed  that  no  harm  had  Keen  done  to  the  con- 
crete, except   in  one  case,  in  which  the  block  had 
been    kept    in    a     closed    desiccator     during    the 
hardening,  and  had  been    submerged    in   calcium 
sulphate    solution.     The    use    of    too    much    fine 
Band  in  the  mixture  is  undoubtedly  injurious. 
It  is  clearly  evident  that  concrete  can  only  be 
;    affected  by  sea  water  to  the  extent  the  water  pene- 
trates it.     If   the   concrete   is   sufficiently   dense, 
nothing  but  the  surface  is  exposed  to  any  risk, 
and  the  making   of  dense  concrete   is  no  longer 
a  novelty. 

Protective  measures  in  the  construction  of 
.  concrete  ships  may  be  summed  up  as  follow  : — 
(1)  The  use  of  rich  concrete  ;  (2)  the  use  of  cement 
with  but  little  free  lime,  gypsum,  and  alumina  ; 
!  (3)  the  addition  of  puzzuolana  to  fix  the  free  lime  ; 
(41  the  use  of  coarse  sand  ;  (5)  the  use  of  dense 
concrete;  (fi)  surface  treatment.  Should  the  cement 
Ima'-building  industry  develop  there  should  not  he 
mil'  h  trouble  in  guarding  against  decay  if  full  use 
be  made  of  our  present   knowledge.-  Engineeriruj. 
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JOHN    H.    .SMITH. 

Dr.  J.  H.  Smith,  an  original  member  of  this 
Society,  died  suddenly  on  March  20th,  at  the 
age  of  57. 

Born  at  Kirkcaldy,  he  received  his  scientific 
education  at  the  Royal  College  of  Science. 
Dublin,  and  later  at  the  Zurich  Polytechnikum 
under  Lunge,  taking  his  degree  for  a  thesis  on 
"The  oxidation  of  sulphur  compounds  occurring 
in  the  manufacture  of  caustic  soda  "  (see  this 
Journal,  1883,  460,  525).  From  Zurich  Dr. 
Smith  went  to  Milan,  where  for  a  year  he  was 
engaged  with  a  firm  on  the  utilisation  of  tin 
scrap  ;  some  of  the  results  of  this  work  are 
described  in  this  Journal,  1885,  p.  312.  Re- 
fusing to  England,  he  was  appointed  chemist 
t"  Messrs.  Mawson  and  Swan,  of  Newcastle,  but 
after  some  years  he  again  went  to  Zurich  to 
establish  a  manufactory  of  photographic  plates 
and  papers.  About  1008  he  installed  a  small 
factory  in  Faris  for  the  manufacture  of  Utocolor 
bleach-out  papers,  a  subject  to  which  lie  devoted 
a  large  amount,  of  attention  ;  he  found  in 
thiosinamine  and  its  derivatives  a  series  of 
sensitisers  much  more  powerful  than  anethol, 
which  had  previously  been  used  for  the  purpose. 
His  work  on  the  subject  shows  the  extreme 
difficulties   encountered   in  the  preparation   of 

bleach-out  "  papers  of  sufficient  sensitiveness 
and  yet  yielding  permanent  results. 

For  some  time  prior  to  his  death.  Dr.  Smith 
had  been  living  in  Manchester,  where  he  had 
been  carrying  out  research  work  at  the  Muni- 
cipal School  of  Technology.  The  results  of 
•-oin. •  of  this  work  on  phosphoric  acid  and  the 
alkali  phosphates  are  embodied  in  three  papers 
which  he  read  before  the  Manchester  Section 
of  this  Society,  on  Jan.  12th  last,  and  which 
were  printed  in  the  April  30th  issue  of  this 
Journal. 


FRANCIS  SUTTON. 

The  death  occurred  at  Norwii  h,  on  April 
16th,  at  the  age  of  86,  of  Francis  Sutton,  the 
author  of  the  widely-known  work  on  "  Volu- 
metric   Analysis." 

After     completing     his     apprenticeship      in 

pharmacy  at   the  age   of   twenty,   he   j"i I    a 

former  fellow-apprentice  in  business  at  New- 
i  astle-on-Tyne.  where  he  remained  for  three 
years.  There  he  came  under  the  influence  of 
Dr.  Glover,  a  physician,  who  advised  him  to 
take  up  chemistry  as  a  profession,  studied  at 
the  Durham  College  of  Science,  and  duly 
qualified  as  a  pharmacist.  In  1854,  he  returned 
to  Norwich  to  manage  the  business  where  he  was 
originally  apprenticed.  Turning  his  attention 
increasingly  to  chemistry  apart  from  pharmacy, 
he  became  Public  Analyst  for  the  County  of 
Norfolk  and  other  authorities.  He  was  also 
consulting  chemist  to  the  local  agricultural 
associations  and,  being  specially  interested  in 
fertilisers,  founded  in  1870  a  chemical  manure 
and  acid  works  at  Runham,  Great  Yarmouth, 
of  which  he  remained  Managing  Director  until 
1893,  when  he  disposed  of  it  to  Messrs.  Prentice 
Bros.,  Ltd.  He  was  for  many  years  a  Member 
of  the  Council  of  the  Pharmaceutical  Society 
of  Great  Britain  and  one  of  the  founders  of  the 
British  Pharmaceutical  Conference.  In  1874, 
he  represented  British  pharmacy  at  the  Inter- 
national Pharmaceutical  Congress  at  St.  Peters- 
burg, being  a  corresponding  Member  of  the 
Imperial  Pharmaceutical  Society  of  that  City 
and  also  of  the  Apotheker  Verein  of  Vienna. 

As  a  chemist  he  is  known  chiefly  for  his 
work  on  "  Yolumetric  Analysis."  which  is 
accepted  among  chemists  throughout  the  world 
as  the  standard  work  on  the  subject.  The 
first  edition  appeared  in  1862  :  a  French  trans- 
lation of  the  fourth  edition  was  published  in 
Paris  in  1883  ;  and  the  eleventh  English 
edition  is  now  in  preparation  under  the  Editor- 
ship of  his  son.  Mr.  W.  L.  Sutton,  and  Mr. 
A.  E.  Johnson.  He  was  an  Original  Fellow  of 
the  Institute  of  Chemistry,  and  contributed 
many  papers  to  scientific  journals,  bis  earliest 
being  two  papers  on  the  determination  of 
phosphoric  acid  by  means  of  uranium,  published 
in  the  Chemical  News  in  I860. 


THOMAS  UTR1CK  WALTON. 

The  Sydney  Section  of  the  Society  has  sus- 
tained a  heavy  loss  by  the  death  on  Feb.  1st 
of  T.  U.  Walton,  who  had  teen  Secretary  since 
its  inception  in  1903:  the  success  of  our 
Australian  Section  was  due  in  a  very 
measure  to  his  energy  and  zeal. 

Born  at  Greenock  in  1852,  he  was  educated 
at  Greenock  Academy  and  Glasgow  University. 
After  spending  some  years  in  Greenock  sugar 
refineries,  he  went  to  Sydney  in  1880  as  Chief 
Chemist  to  the  Colonial  Sugar  Refining  O  >mpauy, 
a  position  which  he  held  until  his  death.  lie 
was  one  of  the  pioneers  in  the  application  of 
chemical  control  to  a  manufacturing  busin  ■-.- 
in  Australia,  and  was  responsible  for  thetraining 
of  a  very  large  number  of  chemists  for  the 
Company's   works. 

Since  the  commencement  of  the  war  he  had 
been  a  member  of  the  Chemical  s.- ■■tiou  of  the 
State  .Munitions  Committee. 
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Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows : — 

Enalish—M    eaeti    to  the  Comptroller  of  the  Patent  Office,    Southampton  Buildings.  Chancery  Lane,  London,  WC 
VniLdStat-U.  each tc !th<T  Secretary  of  the  Society,  who  .has  to  tanteh  the  U.S.  Patent  Office  with  the  followmg  data:- 

Patent  numhfr  dite   name  of  D&tentee,  ana  titk'  of  invention.  . 

French.-!   fr.  03  c^wh.^tolioV.'t'Ki.-nt.  Sited    0m  to  1907    todnrive    Bdin   et  Cic..  56,  Mm  Ferou  8.    Pans  (3e.) 

Patents  from  1908  to  date,  L  Impriraene  Nationale,  87,  Hue  \  icdle  du  Temple,  fans. 
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Patents. 
Disintegrating  machines.     A.  D.  Furse  and   A.  T. 

.Will'.    London.     Eng.    l'at.    104,485,    Dec.    -. 

1916.  (Appl.  No..  17,318  of  L916.) 
\  box,  provided  wiih  a  sliding  discharge  iloor, 
•-  ii\i'i|  opposite  an  opening  in  the  casing  of  a 
disintegrating  machine  with  rotarj  beaters,  below 
the  outlet  for  the  pulverised  materia]  and  pre- 
ferably at  the  point  where  the  I  eaters  i  ommence 

their  upward  movement.  Any  unpul\<  i  isable 
materials  entering  the  machine  are  throw  n  into 
t  ho  box  and  discharged  from  time  to  time. — YV.Il.t '. 

Pulverising  machine.  F.  C.  Ferry.  East  Cam- 
bridge, Mass.  r.s.  Pat.  1,217,930,  -Mar.  6, 
L917.  Hate  of  appl.,  July  10,  1916. 
THE  apparatus  consists  of  two  superposed  casings 
of  different  diameters,  the  lower,  larger  casing 
having  a  perforated  hottom  and  a  perforated  rim 
extending  upwards.  Agitation  is  effected  by  a 
reciprocating  perforated  disc  provided  with 
agitator   blades. — W.  IT.c. 

Sandwasher  for  washing  fine  sand.  J.  Southall. 
Worcester."  Eng.  l'at.  104,637,  Aug.  30,  1916. 
(Appl.  No.  12,278  of  1916.) 

To  enable  fine  sand  to  be  washed  without  excessive 
loss  by  suspension  in  the  water,  the  sand  is  fed 
into  the  top  of  a  vertical  vessel  opening  at  the 
bottom  into  a  communicating  passage  between 
similar  adjacent  vessels  on  either  side.  The  sand 
falling  into  this  communicating  passage  is  con- 
veyed along  a  horizontal  conduit,  by  a  screw 
conveyor,  into  a  vertical  conduit,  through  which 
it  is  raised  by  a  bucket  elevator,  'the  washing 
water  is  admitted  into  the  last-mentioned  vertical 

conduit  and  passes  through  the  apparatus  in  the 
opposite  direction  to  the  sand,  except  thai  it 
finally  o\  erflows  from  the  slightly  lower  rims  ol  the 
two  vessels  adjacent  to  the  sand  inlet.  The  sand 
is  thus  fed  into  a  quiescent  body  of  water  and  is 
not  carried  away  by  the  overflow. — W.  F.  K. 

Furnaces.  J.  Sackett  and  s.  A.  Cobbett,  London. 
Eng.  l'at.  104,766,  .Mar.  30,  1916.  (Appl.  No. 
171  I  of  1916.) 

Oil  fuel  is  injected  through  the  nozzles,  D,  into 
the  combustion  chamber,  (',  shown  in  sectional 
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plan,  while  primary  air  is  drawn  in  through  the 
pipe,  I.-.  chamber,  K.  and  passages,  K3.  below  the 
.  bamber,  C,  where  it  is  preheated,  to  the  nozzles 
1).  The  walls  of  the  chamber,  E,  form  a  bridgj 
of  less  height  than  the  combustion  chamber,  and 
the  combustion  gases  impinge  on  the  wall.  E1, 
and  pass  over  the  top  of  the  chamber,  E,  to  the 
outlet.     Secondary  air  is  drawn  in  through  the 

passages,   G,   G1,  where  it   is  preheated,  ami   COmJ 
plcte   mixing  is  ensured    by   high    pressure   super- 
heated   steam   injected   through   the   jet,    K. 
directed  between  the  inclined   bailie  plates.  J,  J1, 
as    shown.      The    combustion    vases    circulal 
shown  by  the  arrows. —  \V.  V.  F. 

Liquids   and   gases;     Mutual   treatment   of  . 

F.    E.    Coombs.    Avi    Sable    Forks,    N.Y.     I  .s. 

Pat.   1.217,156,  Feb.  27,    1917.     Date  of  appl.j 

Apr.  15,  L913. 
The  gases  are  drawn  through  or  over  the  surface 
of  the  liquid  bv  a  steam  injector.  The  mixture  of 
steam  and  gas  is  then  cooled  to  condense  the  steam] 
and  the  gas.  still  under  pressure,  but  substantially 
free  from  -'.am,  is  forced  through  the  liquid. 

— W.  H.C. 

Power  plant.  R.  A.  Fessenden,  Brant  Rock,  Mass 
r.s.  Pat.  1,217,165,  Feb.  27,  1917.  Date  of 
appl..   .Mar.  8,   1009. 

A  WOBKING  tlu id  is  exposed  to  t  he  heat  of  the  sun's 

rays  in  a  vessel  provided  with  a  transparent  cover 
containing  an  iron  salt,  and  is  heated  to  a  point 
short  of  the  boiling  point  at  atmospheric  pressure] 

The  heated  liquid  is  converted  into  vapour  at  1 
lower   pressure  than  that    Of  the  atmosphere,   and 

the  vapour  so  produced  is  used  in  a  suitable  low- 
pressure  engine.     Part  of  the  energy  produced  bi 

the  engine  js  u>t;\  to  pump  water  from  a  lower  to 
an  upper  tank  to  be  used  in  the  condenser  of  the 
engine-    \V.  If.  ('. 


Fitter-bodies;    Method  of  testing 


E.  y.aluu. 


Assignor  to   Zahm   .Manufacturing  Co..    Bui 

N.Y.      I'.s.  Pat.  1,218,154,  Mar.  6,  1917.      Date 

of  appl.,  Oct.  21,  1912.     Renewed  Jan.  26,  19171 

A  poiioi  8  filter  body  is  wetted  so  that  the  inter] 

stices  are  sealed  by  liquid.     It  is  then  subjected 

to  gas  pressure,  ana  the  pressure  at  which  tb< 

is    broken    is   determined. — \\.  II.C. 

/',.  ssure-fiUer  ;  Centrifugal .     F.  K.  and  E.  l-\ 

\tkins.  .New  York.     r.s.  Pat.   1,219,796,   Mad 
20,  1917.     Date  of  appl.,  Dec.  13,  1915. 

\    \i  RTTCAX  cylindrical   casing   is  provided    with   ■ 

concentric  rotating  hollow  shaft  carrying  disc-like 
filtering  elements  Bpaced  apart,  and  connected  to 

the  interior  of  I  he  shaft .  which  acts  as  a  discharge 
conduit  for  the  filtered  liquid.  The  liquid  1 
supplied  by  a  \  ertical  pipe,  at  the  side  of  the  casing] 
having  perforated  nozzles  projecting  between  tin* 
filtering  elements.  An  inner  pipe  mav  be  prd 
Tided,  movable  longitudinally  in  the  supply  pipe, 
and  having  means  for  discharging  liquid  thi 
any  desired  nozzle  for  cleaning  the  outer  surfaces 
of    the     adjacent     littering     elements.     Anothej 

vertical  pipe  may  be-  provided  at  t  In-  side  of  the 
c  asing,  hav  ino  short  nozzles  which  discharge  liquid 
simultaneoush   on  the  surfaces  of  all  the  Altering 

discs.        \V.    V.}\ 
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Filter.     W.  H.  Waggoner,  Jeanerette,  La.     U.S. 

Pat.  1.218.915,  Mar.  13,  1017.     Date  of  appl., 

Feb.  29,  1916. 
A    perforated    cone,    9,    carrying    the    filtering 
medium,  is  mounted  on  a  vertical  shaft.  4.  so  as 
to  rotate  within  the  tank,  1,  which  is  provided  with 
a  conical  bottom,  3,  and  an  outlet,  2.     A  support, 


fS 


15,  carries  projecting  arms,  17,  pivoted  at  10,  the 
arms  being  provided  with  scrapers,  18,  which  rest 
on  the  conical  surface  and  are  rotated  as  the  cone 
rotates.— W.  F.  F. 

\Dust   particles    and   smoke   from    air    and    gases ; 
Process  for  the  separation  of .     W.  J.  Bald- 
win, Brooklyn.  N.Y.     U.S.  Pat.  1.218,354,  Mar. 
6,  1917.     Date  of  appl.,  Apr.  20,  1910. 
The  gas  is  given  a  rotary  motion  and  the  washing 
liquid,  heated  to  above  its  boiling  point,  is  pro- 
joc  ted  into  it.     Part  of  the  liquid  explodes  into 
vapour  and  agglomerates  the  dust  particles,  and 
part  serves   to  wash   the   agglomerated   particles 
from  the   apparatus.     The   gas   as   it   leaves   the 
rotating  apparatus  is  further  washed   by  sprays 
of  liquid  directed  against  it,  and  leaves  the  appar- 
atus by  a  different  outlet  from  that  by  which  the 
liquid  and  separated  dust  are  discharged. — W.  H.  C. 

Distillation  ;  Apparatus  for  fractional  — .     J.  T. 

Davis,  Alameda.  Cal.,  Assignor  to  L.  Levy  and 
J.  Rothschild.  San  Francisco,  Cal.  U.S.  Pat. 
1,218,840, Mar.  13, 1917.  Dateof  appl., Sep. 12, 1910. 

Liquid  to  be  distilled  enters  the  uppermost 
vaporising  chamber,  22,  by  the  pipe,  19,  and  passes 
from  the  bottom  of  the  chamber,  by  the  pipes,  27, 
to  the  top  of  the  vaporising  chamber  nest  below, 


,.nd  so  on.  Hot  gases  pass  upward  through  the 
enes  of  heating  chambers,  5,  connected  bv  flues,  7, 
provided   with   valves,    8,   and   escape   pipes,   29. 


Baffle-plates,  9,  are  provided  in  each  heating 
chamber.  Conical  chambers,  13,  of  slope  increas- 
ing gradually  downward  in  the  series,  are  interposed 
between  the  heating  and  vaporising  chambers  and 
supplied  with  steam  by  pipes,  17.  Each  vaporising 
chamber  is  connected  by  a  pipe,  23,  to  a  condenser, 
24,  for  the  distillate.— W.  F.  F. 

Fluid-proofed  hollow  object  and  process  for  making 
liollow  objects  fluid-proof.  ('.  M.  Mapes,  New 
York.  U.S.  Pat.  1,219,021,  Mar.  13,  1917. 
Date  of  appl.,  July  1,  1910. 

Hollow  objects  are  rendered  fluid-proof  by  sub- 
jecting them  to  the  maximum  pressure  they  will  be 
required  to  withstand,  and  while  in  the  stressed 
condition  filling  the  voids  in  the  walls  under 
pressure  with  a  molten  "  fluid-repellent  material  " 
which  solidifies  on  cooling  and  remains  permanent  ly 
in  the  walls. — W.  F.  F. 

Dryer.  M.  T.  Cass,  Schenectady,  N.Y.',  Assignor 
toThe.Kellam  and  Shaffer  Co.  U.S.  Pat.l. 219.081. 
Mar.  13,  1917.      Date  of  appl.,  Mar.  31,  1916. 

Ax  insulated  chamber,  mounted  on  wheels,  is 
divided  by  horizontal  longitudinal  partitions  into 
several  superpbsed  compartments.  The  partitions 
extend  completely  across  from  side  to  side  but  do 
not  extend  to  the  ends.  The  material  to  be  dried 
is  fed  on  to  one  end  of  the  uppermost  partition  and 
is  moved  to  the  other  end  by  a  scraper  conveyor. 
It  falls  over  the  end  and  is  directed  by  a  sloping 
guide  on  to  the  next  shelf  below,  along  which  it  is 
again  moved  by  a  conveyor  ;  this  guide  also  serves 
as  a  baffle  to  prevent  the  passage  of  the  heating 
agent  at  this  end  of  the  shelf.  The  material  thus 
travels  in  a  zig-zag  fashion  to  the  end  of  the  lowest 
shelf,  from  which  it  is  discharged.  Heated  pro- 
ducts of  combustion  from  a  furnace  situated 
1  >eneath  the  chamber  travel  in  an  opposite  direction 
to  the  material  and  escape  through  a  chimney 
near  the  feed  opening. — W.  H.  C. 

Drying   [solid   substances]   and   extracting   [fluids]  ; 

Process  of .     D.  B.  Banks,  Baltimore,  Md., 

Assignor  to  The  D.  B.  Banks  Co.  U.S.  Pat. 
l,219,400,Mar.l3,1917.Dateof  appl., May  20,1916. 

Fluids,  substances  contained  in  solution  or  sus- 
pension in  fluids,  or  fusible  substances,  are 
separated  from  cellular,  fibrous,  or  porous  sub- 
stances by  placing  the  material  adjacent  to  a 
regulable  neater  in  a  casing  containing  a  saturated 
gas  under  pressure.  The  whole  is  heated  to  the 
I  Mailing  point  of  the  contained  fluids,  etc.,  at  that 
pressure,  and  the  temperature  and  pressure  of  the 
gas  are  then  reduced  while  heat  is  supplied  to  the 
cellular  or  like  substance  to  maintain  it  above  the 
boiling  point  of  the  contained  fluid  at  the  reduced 
pressure,  the  fluid  being  thus  removed  by  internal 
evaporation,  into  the  surrounding  medium.  The 
substance  is  then  subjected  to  the  action  of  heat 
in  a  non-saturated  gaseous  medium. — W.  F.  F. 

Decolorising    materials  ;    Method    of   moling . 

R.  M.  Catlin,  Franklin  Furnace,  N.J.  U.S. 
Pat.  1,219.43*,  Mar.  20,  1917.  Date  of  appl., 
Apr.  25,  1910. 

A  mixture  of  silica  and  a  carbonaceous  material 
obtained  from  an  industrial  carbonising  process,- 
i.g..  the  residue  of  shale  distillation,  is  treated  with 
dilute  hydrofluoric  acid.  The  solid  residue  is 
separated   and    possesses   decolorising   properties. 

— W.  K.  F. 

Mixing-machine.  H.  J.  Haigh,  Stapleton.  N.Y. 
U.S.  Pat.  1.219.730,  .Mar.  20,  1917.  Date  of 
appl.,  July  7,  1914. 

A  mixing  bowl  is  supported  on  a  vertical  standard 
which  also  supports  a  vertical  shall,  carrying  the 
beater  mechanism  ami  a  friction  disc.  The  beater 
mechanism  may  be  driven  at  a  \  ariable  speed  by  a 

B  2 


4!  10 


Cl.  IIa.—  FUEL;   GAS j    MIXERAL  OILS  AND  WAXES. 


M       15,  l.iir. 


number,  of  friction  rollers  spring-pressed  on  the 
surface  of  the  disc  and  capable  of  being  adjusted 
simultaneously  by  a  feed  screw  t"  any  desired 
nnl his  of  the  friction  disc.  The  friction  rollers  are 
drh  en  bj  suitable  gearing. — W.  !•'.  p. 

Atomiser  for  fluids.     J.  Patten,  Assig -to  Davison 

Chemical  Co.,  Baltimore,  Md.  I  ,S.  Pat.  1,219,994, 
Mar.  20,  1917.     Date  of  appl.,  Apr.  23,  191 1. 

The  atomiser  is  mounted  in  the  cover  of  a  tank 
so  as  in  atomise  liquid  within  tin-  tank.  Liquid  is 
supplied    tanm-ntially    to    a    cylindrical    chamber 

depending  from  a  liquid  seal  in  tli ver  of  the 

tank,  and  terminating  at  its  low  er  end  in  a  frustum 
of  an  inverted  con.-.  A  concentric  vertical  shall 
rotating  at  a  variable  speed  carries  a  disc  at  its 
lower  end  almost  closing  the  outlel  of  the  rone. 
so  that  an  annular  rotating  stream  of  liquid  is 
delivered  to  the  disc  and  sprayed  from  it  by 
centrifugal  force.     \\ .  I".  P. 

Pulverising  apparatus.  J.  Crites,  Assignor  to 
Raymond  Bros.  Impact-Pulverizer  Co.,  Chicago, 
111.  DT.S.  Pat.  1,221,1  II.  Apr.  3,  1917.  Hate 
of  appl..  July  ;;.  in  in. 

Eng.  l'at.  103,963  of  L916  ;  this  J..  i:mt.  ■;:.;. 

Method  of  fixing  tin   walls  of  /-'»,/  chambers.     Ger. 
Pat.  295,04  I.    Set  \  II. 

Process  for  carrying  out  chemical  reactions.     I  ,S. 

l'at.  1.217. Ml',     .s  ,    \  II. 
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('../..  ;  By-product — and  coking  operations.  C.  .T. 
Ramsburg  and  P.  W.  Sperr,  jun.  .1.  Franklin 
fast.,    1917,    183.   391-   131. 

The  recent    development   in  the  building  of  by- 

Sroduct  ovens  in  the  United  states  and  Canada 
a-  been  remarkable  and  it  i.~  estimated  thai  9900 

ovens  will  he  in  operation  by  Jan..  1918.  The 
development  is  not  altogether  due  to  inflate'! 
war  prices  of  by-products  hut  to  financial  con- 
ditions fa\ ing  large  investments.     In  addition 

I.,  economic  advantages  from  the  recovery  of  by- 
products, attention  is  drawn  to  the  conservation 
of  the  coal  supply  brought  about  by  the  intro- 
duction of  modern  methods.  As  far  as  fuel  values 
are  concerned,  from  a  total  of  1-4  to  1-5  tons  of 
coal  required  to  make  1  ton  of  coke,  the  by- 
products lost  in  the  beehive  coking  pr ss  have 

a  heat  value  ol  625  lb.  of  coal,  whilst-  an  additional 
200  lb.  is  wasted  by  combustion  of  a  portion  of 
th.-  charge.  The  advantages  of  silica  material 
in  the  erection  of  coke  ovens  are  staled  thus: — 
'lb.-  conductivity  at  high  temperatures  is  superior 
to  that  of  tiii -.lay  material ;  the  softening  t  empera- 
ture  is  higher  :  the  action  under  heat  may  be  more 
lately  calculated  owing  to  constant  compo- 
sition ;  the  expansion  and  contraction  between 
2nuo  and  2«!0()  ■  F.  (1090'  and  1480^  C.)  is  negli- 
gible. The  use  of  silica  material  has  brought  about 
a  shortening  of  He-  coking  period  an. I  a  more 
extensive  use  of  coals  richer  in  volatile 
with  increased  yields  of  by-products.  The 
authors  give  tie-  effect  of  variations  in  th.-  dimen- 
sions of  a  coke  oven,  a  reduction  in  width  yi\inu' 
tie    following   advantages:-  less    sponge    in    the 

coke  ;   bett.-r  .  oke  from  tie-  same 1  ;   g I  coke 

from  mixtures  with  a  higher  content  of  volatile 
matter;      higher    yields    of    tar.     ammonia,     and 

benzol;    lower  temperatures  for  th.-  gam km_ 

velocity,  in  referring  to  benzol  tie-  authors 
emphasise  tin-  value  of  this  product  a-  n  tnotoi 
fuel,  either  alone  or  mixed  with  alcohol  or  gasoline. 
A  brief  account  of  tie-  accepted  theory  ..f  the 
coking   process    is    given.     Th..    process    is 


ceived  as  involving  the  formation  of  a  fused 

and  th.-  gradual  advance  of  this  /.on.,  towards  the 

centre  of  the  oven,  the  evolved  gases  and  vapours 
depositing   part    of   their  carbon   in  the   vesiculai 
mass    left    as    the   zone    progresses.     The    actual 
thickness  of  this  zone  is  probably  not   over  half 
an  inch,  tie-  drop  of  temperature  a.  ross  it  is  \ 
great,  and   the  interior  of  the  oven   remains  com- 
paratively   cool    for    a    considerable    part     of 
...king  process.     Tin-  average  rat.-  of  advance  of 
the  zone  towards  the  centre,  with  ovens  Is  in.  1    , 
Wide  and  a  wall  temperature  of   1000     <'.,  i-  al 
one-hall   in.h  per  hour,  the  initial  rat.-  being  in 
rapid  but  decreasing  as  th.-  centre  of  the  ..\    ■ 
approached.     Coke  adjacent    t.>  the   wall   is  dis- 
tinguished  by  its  cauliflower-like  appearance 
dense   layers  of  deposited   carbon.     Towards  the 
centre   of   the   oven   th.-   .ok.-    is   more   open   an. I 
occasionally  spongy.     As  a  rule  coke  front  co 
with  over  30%  volatile  matter  i^  ..t  a  "  fingerj  I 
type,  but   by  ..ireful  regulation  ..f  the  beat  treat- 
ment,   firm,    "  bloeky  "    coke    may    be    prodi 
from   such   coals.     For  any   accurate   compari 
of    cell    structure    the    authors    prefer    to    make 
longitudinal    sections   with    a   thin    emer\     »!. 
thus  eliminating  the  danger  of  confusing  secti 
made  at  different    distances   from   the  oven   waiL 
These  sections  are  compared  with  standards 
from  blocks  of  typicallj   different  cokes.     Numer- 

illust  rations    of    standards    and    sections 
given.     The  authors  quote  the  verdicts  of  i;n: 
observers  on  the  exact    function   ..I    coke   in 
most    eili.i. nt    and   economical   reduction   of   i 

ore.     As  furnace  conditions  are  better  underet I 

the   range   of   quality   of   the   coke    u-.-.l    ma\ 
extended,   but    the  importance  of  uniformity   fur 
any    particular    furnace    cannot    be   too    stronglj 
emphasised.     For    each    kind    of    coke    there 
evidently  som.-  limiting  size  for  effirient   servi 
i.e.,  just  large  enough  to  offer  a  minimum  sur 
of  attack   for   carbon   dioxide   and    small   enough 
to    ensure    compile    combustion    in    a    minim 
of  time  at  the   tuyeres.      Harder  grades   of   . 
should  be  used  in  smaller  sizes,  coke  of  open  .  -II 
structure  requiring  less  attention  in  this  rest. 
—J.  E.  C. 

Dusts  :      Inflammability     of    carbonaceous  — 
atmospheres  of  lotc  oxygen  iimtrnt.    11.  If.  Brown 
and  J.    K.  Clement,     j.  Ind.   Eng.  I'hem.,    1917, 
9,  347—349. 

IIai:i.i:k   (this  J.,   1912.    113)  lias  recommendc 
low    oxygen    content    (17-5°0)    in   the   atmospl 
of  mines  as  a   preventive  of  dust   explosions  and 
experiments    made    by   the   authors    show    that 
explosion  of  flour  or  similar  dust  cannot  be  i nit i 
in    a    t;a>    mixture    containing    less    than    12",,   of 
oxygen.      In    the    case    of    flour    mill-    where    'I.' 
dust     could     he    confined    in    enclosed    niachii 
flue   gases   might    be   introduced   into   the  latter; 
under  normal  conditions  tin.-  gases  .  ontain  mtrOL 
79,  oxyg.n.    II.   and  other  gases.    10%,   and  t: 
would     l.e    no    necessity    to    r.-nio\e    the    carbon 
dioxide  as  would  have  to  In-  done  in  a  mine  where 
men  were  working. — YV.  1'.  s. 

Gas     purification     orides.     A.      11.     Scot  I       v- 
England  Assoc.  Gas  Eng.     (.a-. I..  1917,  138.  I'M. 

Tin-:  author  discusses  th.-  sources  and  methods 
production  of  some  of  the  better  known  form. 
_■  .  -  purification  oxides,  natural  or  manufactui 
and  their  sulphur  absorption  properties.  'M 
value  of  bog  ores  after  drying,  screening,  i 
grinding  is  influenced   by  the  physical  condil 

I  I..  \  are  easilx  mixed  and  are  comparative!}  I 
from    the    defect    ot    overheating    in    u>.-.      M 

-ii  lured  oxides  are  mainly  hy-pioducts  fl 
metallurgical  operations,  residues  left  after  extl 
tion  of  alumina  from  bauxite  furnishing  a  •■ 
Siderable  portion.      A  high-grade  oxide  i-  pro 
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in  the  manufacture  of  aniline,  whilst  the  sediment 
from  the  water  of  certain  coal  mines  yields  a  very 
efficient  natural  oxide.  Metallic  paint  oxide  has 
given  good  results.  In  absorption  tests  under 
similar  conditions  (four  foldings  to  each  test)  the 
percentage  of  sulphur  taken  up  was  as  follows  : — 
Residue  from  aniline  manufacture.  62  ;  sediment 
from  mine  water,  61  ;  Pennsylvania  bog  ore,  61  : 
ground  pyrites  cinder,  .">:;  :  haematite  ore.  49  : 
hydrated  iron  ore.  46  ;  residue  from  American 
bauxite,  35  ;  residue  from  French  bauxite,  42  : 
residue  from  English  bauxite.  15  :  Cuban  bog  ore. 
31  :  "  metallic  paint,"  49. — J.  E.  C. 

[I.nbricatinr/]  oil;  Resistance  of to  emulsifira- 

iimt-  W.  II.  Herschel.  Techn.  Paper  Xo.  86. 
Bureau  of  Standards,  Dept.  of  Commerce,  U.S.A. 
Feb.  17.  1917,  1—37. 

The  term  "  demulsibility  "  (see  Philip,  this  J.. 
1915.  697)  is  defined  as  the  maximum  rate  at 
which  an  oil  separates  from  an  emulsion  in  c.c.  per 
hour,  and  it  is  used  as  a  measure  of  the  resistance 
of  the  oil  to  emulsification.  Any  method  of 
determining  it  must  be  empirical,  and  the  following 
method  is  therefore  suggested  as  embodying  con- 
ditions which  can  be  readily  reproduced  : — 20  c.c. 
of  the  oil  and  40  c.c'.  of  distilled  water  are  placed 
in  a  100  c.c.  cylinder  having  an  internal  diameter 
of  26  mm.,  and  are  heated  to  .">.">  ('.  in  a  water 
bath.  They  are  then  stirred  for  5  mins.  by  means 
of  a  paddle  (89  by  20  by  1-5  mm.)  rotating  at  a 
speed  of  1500  revolutions  per  min.  The  cylinder 
i<  allowed  to  stand  for  not  more  than  ]  hour  at 
SB  »'..  and  from  each  of  the  readings,  taken  at 
intervals,  of  the  volume  of  oil  which  separates,  the 
average  rate  of  settling  between  the  time  of 
stopping  the  paddle  and  the  time  of  observation 
is  calculated.  A  perfect  non-emulsifying  oil 
would  show  a  rate  of  settling  of  120(1  c.c;  per 
hour,  the  first  reading  being  taken  one  min.  after 
stopping  the  paddle.  Care  must  be  taken  that  an 
average  sample  of  the  oil  is  used  for  the  test,  and 
that  if  received  in  a  glass  bottle  the  oil  is  not 
exposed  to  sunlight.  In  the  case  of  certain  oils, 
notably  marine  engine  oils,  part  of  the  water  min- 
uet enter  the  emulsion,  and  it  may  then  be  neces- 
sary to  reduce  the  speed  of  the  paddle  to  1000 
r.p.m..  or  to  increase  the  speed,  or  prolong  the 
time  of  stirring.  A  low  demulsibility  is  invariably 
fpund  when  the  oil  has  a  high  acidity,  but  the 
reverse  does  not  always  hold  good.  A  similar 
relationship  is  found  between  the  percentage  of 
ash  and  the  demulsibility,  but  the  relationship 
between  the  carbonisation  properties  and  the 
demulsibility  is  less  pronounced.  With  regard  to 
steam-cylinder  oils  the  conclusion  is  drawn  that 
those  showing  strong  emulsibility  are  undesirable, 
since  as  a  rule  t  hey  will  contain  soap,  and  will  show 
too  great  a  decrease  in  viscosity  between  the 
temperature  at  which  they  are  tested  and  that 
prevailing  within  the  cylinders.  Transformer  oils 
usually  have  a  demulsibility  of  1200,  and  a  high 
demulsibility  is  thus  a  proof  of  great  purity.  It 
lias  also  been  found  in  practice  that  oils  showing 
high  demulsibility  can  be  used  for  a  longer  time 
before  becoming  useless  from  the  formation  of 
deposits.  The  General  Supply  Committee  has 
specified  in  some  of  its  contracts  for  U.S.  Govern- 
ment departments  that  turbine  and  spindle  oils 
shall  have  a  demulsibility  of  300.  This  is  approx- 
imately the  value  given "bj  a  mixture  of  1  vol.  of 
equal  parts  of  kerosene  oil  and  olive  oil  with  2  vols. 
of  water.  On  the  other  hand,  a  demuLsibility  of 
zero  is  to  be  expected  in  the  case  of  oils,  such  as 
marine  engine  oils,  where  an  emulsifving  oil  is 
required.  Since  oils  become  acid  anil  emulsifv 
more  readily  with  use,  the  demulsibilitv  decreases, 
lint  as  a  general  rule,  oils  which  have  low  de- 
mulsibility when  new  do  not  show  so  rapid  a 
decrease  as  those  of  higher  demulsibilitv.     In  the 


case  of  five  new  turbine  oils  the  demulsibility  ranged 

from  192  to  1200.  whilst  13  oils  which  had  been 
in  use  for  1  to  :iC>  months  gave  values  of  3  to  98: 
It  is  suggested  that-  a  demulsibilitv  value  migln 
lie  found  for  any  particular  turbine' beyond  which 
it  would  be  unsafe  to  go.  Determination  of  the 
acidity  would  give  the  same  information  but  is  less 
sensitive  than  the  demulsibility  test. — C.  A.  M. 

Analysis   of  light   oil*   [for   benzene,    toluene,    mid 
xylene].     Egloff.     See    III. 

Patents. 

Coke  oven  heating  flues;  Construction  of .     H. 

Fabrv,  Sheffield.      Kng.   Pat.    105.047.   Dec.    19, 
1916.      (Appl.  Xo.  IS,  1(59  of  1916.) 

The  heating  flues,  and  air-,  gas-,  and  waste-heat- 
ports  of  a  coke  oven  are  so  arranged  that  a  large 
flow  of  products  of  combustion  constantly  dilutes 
the  incoming  gas  and  air.  The  mixture  circulates 
through  the  heating  flues  at  a  much  greater  rate 
than  that  determined  by  the  individual  consump- 
tion of  air  and  gas  of  each  heating  flue,  with  the 
object  of  maintaining  more  uniform  temperatures 
throughout  the  length  of  the  heating  flues. — J  E.  C. 

Ammonium  chloride  ;  Recovery  of in  the  manu- 


facture of  ijas  or  coke.  E.  Myers,  and  The 
Shelton  Iron.  Steel,  and  Coal  Co.,  Stoke.  Eng. 
Pat.  104.942.  Mar.  31,  1916.  (Appl.  No.  4798 
of  1916.) 

Ammonium  chloride  is  recovered  in  the  usual 
manner  by  spraying  the  gas  with  water  at  a 
minimum  temperature  of  80°  C.  and  at  about 
40  lb.  pressure.  The  solution  formed  may  be 
decolorised  by  agitating  when  at  boiling  point  in 
the  presence  of  carbon,  or  it  may  lie  liist  evaporated, 
the  resulting  dried  salt  mixed  with  2%  by  weight 
of  nitro-hydrochloric  acid  (two  parts  HC1  to  one 
of  HN03),  and  the  whole  dissolved,  the  resulting 
solution  being  decolorised  as  described,  then 
neutralised  with  ammonia,  and  evaporated  to  the 
required  strength  for  crystallising. — J.  E.  C. 

Gas  from   liquid  hydrocarbons;  Apparatus  for  and 

process  of  making .     W.  C.  Davton,  Buffalo. 

N.Y.,  U.S.A.  Eng.  Pat,  104.822,  Feb.  18,  1916. 
(Appl.  No.  10,889  of  1916.) 

In  a  gas  producer  for  making  a  fixed  combustible 
gas  by  the  reaction  of  a  mixture  of  liquid  hvdro- 
carbon  or  other  combustible  and  air  or  other 
combustion-supporting  gas,  of  the  type  in  which 
the  mixture  is  introduced  into  a  lieated  "  con- 
verter "  having  tortuous  passages  formed  by  radial 
baffles,  means  are  provided  for  preheating  the 
hydrocarbon  and  air  or  the  like.  The  pipe  con- 
veying the  mixture  into  the  "  converter  "  is 
placed  within  the  delivery  pipe  for  the  heated 
gaseous  product.  To  prevent  cracking  of  the 
converter  due  to  expansion  strains,  it  is  made  in 
the  form  of  a  flattened  ellipse  in  cross-section 
instead  of  rectangular,  and  the  radial  passage 
conveying  the  mixture  to  the  centre  is  cast  integral 
with  the  baffle-plates,  while  the  inlet  pipe  is  con- 
nected to  this  passage  by  a  shallow  taper  thread. 

— W.  F.  F. 


Hydrocarbons  :  Recovering 

W.    J.    Melleish- Jackson;     Londoi 


from  absorbing  oils. 
From    II. 


Koppers  Co..  Pittsburgh.  Pa..  U.S.A.  Eng.  Pat. 
104,890.  Feb.  28,  1916.  (Appl.  No.  2980  of 
1916.) 

In  an  apparatus  for  the  continuous  distillation  of 
hydrocarbons  from  an  absorbing  oil.  the  oil  js 
preheated  in  heat-exchangers,  first  by  benzol 
vapours,  secondly  by  hot  residual  oil,  and 
thirdly  by  live  steam.  The  vapours  from  the 
steam  superheater  are  conducted  to  (he:  upper 
portion  of  the  main  still,  the  oil   being   admitted 
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to  the  same  still  at  a  luw.-i  level.  The  various 
heat-exchangers  art-  horizontally  disposed  and 
adapted  for  easj  access  for  I  pairs,  spare  units 
being  th.-u  utilised.     J.  E.  •'. 

Mi,u  rut  ml*  null  the  like;  Process  and  apparatus 
for  continuously  distilling-  — .  C.  II.  Borr- 
mann,  Essen,  Germany.  U.S.  i'at-  1,220,067, 
Mar.  i'i'.  1917.     Date  <<i  appl.,  .Inly  :'.:<.  1912. 

.Mini  km.  oils  having  a  boiling  point  above  100°C. 
are  preheated  ami  dehydrated,  an. I  continuously 
distilled  in  a  main  column  l>\  contact  at  first  with 
superheated  steam,  an. I  tin-  vapour  is  passed  into 
a  cooler  t..  condense  the  lighter  oil  vapours.  A 
portion   of  the  strain  and   oil   vapour   from   the 

1. 1    i-  superheated  and  returned   to  the  main 

column    for    distilling    tie-    oil    an. I    f ling    the 

(  olumn.  The  separated  oils  boiling  below  100  ('. 
air  re-distilled  in  another  column  by  the  remainder 
of  tin-  steam  and  oil  vapour  from  the  cooler,  and 
the  distillate  is  drawn  oft  for  separation  of  the 
lighter  constituents.—  W.  F.  F. 

Hydrocarbon  oils  :   Apparatus  for  dehydrating . 

K.   I.  Dyer,  Oakland.  Cal.     U.S.  I'at.  1. -."jo. all). 

Mar.  27,  1917.  Date  of  appl.,  Mar.  5,  1913. 
Hydrocarbon  oils  are  treated  in  a  series  of  closed 
\.ssels  each  provided  with  a  system  of  heat- 
.  irculating  tubes  and  with  vertical  longitudinal 
[.allies  arranged  to  form  a  tortuous  path  for 
the  oil.  Heat  from  an  outside  source  is  supplied 
to  the  tubes  of  one  vessel,  the  vapours  from  this 
vessel  passing  through  the  heating  tubes  of  an 
adjoining  vessel.— J.  E.  V. 

Hydrocarbons  :   Process  and  apparatus  for  obtaining 

from   gases.     G.    Linderborg    and    W.    li. 

Scott,  Los  Angeles,  Cal.  U.S.  Pat.  1,220,651, 
Mar.  27,  1917.  Date  of  appl.,  Jan.  15,  1910. 
NATURAL  gas  containing  gasoline  or  similai 
hydrocarbons  of  low  boiling  point  is  passed,  along 
with  an  emulsion  of  water  and  a  hydrocarbon  of 
high  boiling  point,  through  a  body  of  filamentary 
material  presenting  sharp  points.  The  absorbed 
hydrocarbon  is  reeovered  hv  heating  the  emulsion. 

—J.  E.  C. 

Continuous   stills  for   coal   tar,    mineral   oils,   and 
similar  products.     Kng.  Pat.  104,636.     See  III. 

IMorl  furnace  for  production  of  hydrogen  from 
iron  and  steam.     Ger.  Pat.  294,911.     Set  VII. 

Apparatus  for  indicating  the  composition  of  i/ases. 
l.s.   i'at.   1,220,037.     See  Will. 


UB.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

A   polarisation   flicker   photometer   and   sorm    data 
of   theoretical    bearing    obtained    with    if.     I\es. 
Will. 

Patent-. 

Electric  conductors  suitable  for  sealing  into  vitreous 
multi-mi.  'The  British  Thomson-llo usl. .ii  Co., 
Ltd.,  London.  from  General  Electric  Co., 
Schenectady,  N.Y.,  U.8.A.  Kng.  Pat.  104,758, 
Mar.  25,  1916.     (Appl.  No.  1453  oi  1916. 

A  lkadino-in  conductor  for  sealing  into  electric 

lamps  and  the  like  j>  composed  Of  all  0Ut<  r  shell 
of  copper,  I. lass,  platinum,  or  an  alloy  of  nickel 
and  iron,  and  an  inner  wire  of  I. lass,  copper,  or 
brafiS  coated    with   copper,   the  intermediate  space 

being  Oiled  with  a  layer  of  carbon  or  graphite. 


or  other  refractory  material  such  as  silica,  mangan- 
ese   dioxide,    calcium    oxide,    chromium    ..vide. 

powdered  cast  iron  or  steel,  piaster  of  Paris,  or 
china  i  l.n  .     The  outer  shell  i*  hermetically  sealed 

into  tie-  glass  and  the  ends  ale  welded  to  ordinary 
wire,     ,,r     otherwise     hermetically     sealed     as     bl 

soldering.     The   leading-in   conductor   may   confl 

prise  a  composite  wire  knotted  to  another  eom- 
posite    wire,    or    to    a    solid    wire,    the    knot    being 

embedded  and  sealed  in  the  glass.  The  eomposite 
wire  may  he  in  the  form  of  a  bight  embedded  in 
the  glass  with  both  ends  on  one  side,  the  inter, 
mediate  part  being  connected  to  a  conductor  oh 
the  other  side.— W.F.  F. 

Insulator  :  Electric  — ■ — ■  [for  lamp  sockets].  X. 
Marshall,  West  Newt..,,.  Mass.  r.s.  Pat 
l,217,873,Feb.27,1917.Dateofappl.,Jun.20,l91fi 

An  insulating  lining  tor  lamp  sockets  is  f< 
from  a  dielectric  heat-resisting  carrier,  in  the  form 
of  an  asbestos  tube,  impregnated  with  decompo- 
sition and  reaction  products  of  an  emulsion. 
formed  from  a  mixture  of  30  to  70%  of  sodium 
silii  ate  and  70  to  30  °0  of  linseed  oil,  and  baked 
at  a  high  temperature  so  as  to  polymerise  and 
oxidise  the  oil.  The  insulator  varies  in  colour 
from  brown  to  black,  in  accordance  with  the 
higher  degree  of  heating  employed  in  baking,  the 
black  material  being  more  brittle  than  the  lu-own. 

— B.  X. 

Method    of   making    decolorising    materials.     I ">. 
Pat.  1,219,438.     See   L 

/  ving  gas.     U.S.  Pat.  1,219,527.     Sei    XIXh. 
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Light  oils  ;   Analysis  of 


[for  benzoic,  to 


and  xylene].     G.  Egloff.     Met.  and  (hem.  Kng., 
1917,  16,  250—203. 

Distillation  apparatus.  The  sim  consists  of  I 
copper  Mask  of  4000  c.c.  capacity,  provided  with 
a  fractionating  column.  8  ft.  high,  and  a  condense! 
2  I  in.  long.  The  column  (see  tiu'.!  is  made  up  .if 
six  12  in.  and  one  Is  in.  lengths  of  }  in.,  and  one 
6  in.  length  of  li  in.  iron  pipe,  connected  by 
suitable  unions:  it  has  a  reflux  tube  ij  in. 
diam.)  which  extends  through  the  lowest   section 

of  the  column  to  within  1    in.  of   the   botto f 

the  flask  when  the  latter  is  screwed  into  position. 
The    reflux    tube   communicates    with    the   main 
column  at    intervals,    and    the    different    sections 
of  the  column  are  separated   h>    diaphragms  ••' 
30 -mesh  iron  wire  gauze,  each  of  which  support* 
an  8  in.  column  of  glass  rods  2  in.  long  and  j  in.  in 
diam.     'The  head  of  the  column  has  an  opening 
at    the  top  for  a  thermometer  and  at   the  side  h 
:;  in.  exit   pipe  connected  with  the  condenser  by 
a    \   in.   metal  tube.     The  heating   burners 
the   llask   ale  surrounded    by  an   asbestos  dr; 
screen  :    and  when   employed   in   draughty  situa- 
tions the  whole  column  is  set   in  a  box  provided 
with  a    hinged   door.      In   testing   the   apparatus, 
2000  c.c.  portions  of   known  mixtures  oi   highly 
purified    benzene,   toluene,   and    xylene  wen 
1  died  at  the  rate  of  2  drops  per  sec.,  the  rate  being 
checked    by    means    of    a     metronome    and 
watch.     The    mixtures   contained    2 — 80,    3 — 90. 
and  6     58%  of  the  respective  hydrocarbons,  and 
in    every    case    the    result    obtained    by    a    singU 
distillation    was    in    close    agreemenl     with    Ou 
theoretical,    the   loss   being    very    small.     In  the 
case    of    various    commercial    oils    (<•.;/..    Pi 
hydrocarbon   oil)    a    much    better    separation  of 
benzene,  toluene,  and   xylene,  was  effected  by  a 
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single  distillation  in  tins  apparatus  than  by  three 
successive  fractionations  with  a  standard  Hempel 
column.  Method  of  analysis.  2000  c.c.  of  the 
oil.  contained  in  a  vessel  provided  with  a  cooling 
coil  and  stirring  apparatus,  is  agitated  for  about 
SO  niins.  with  200  c.c.  of  95  %  sulphuric  acid  (added 
at  the  rate  of  1  drop  per  sec,  or  about  3-75  c.c. 
per  min.),  and  the  mixture  allowed  to  stand  for 
30  mins. ;  the  acid  sludge  is  then  discharged  and 
the  remaining  oil,  now  free  from  defines,  agitated 
for  15  mins.  with  a  6%  solution  of  caustic  soda 
and  allowed  to  stand  for  30  mins.  After  separa- 
tion from  the  alkali  sludge,  the  oil  is  placed  in  a 
copper  container  of  4000  c.c.  capacity  and  dis- 
tilled with  live  steam  until  the  temperature 
reaches  180°  C.  The  oil  is  then  separated  from 
the  distillate  and,  after  thorough  drying  with 
calcium  chloride,  distilled  in  the  "apparatus 
described,  the  fractions  boiling  up  to  95°,  between 
95°  and  125°,  and  between  125°  and  105°  C,  being 
collected,  measured,  and  recorded  as  pure  benzene, 
toluene,  and  solvent  naphtha,  unless  the  specific 
gravities  (as  determined  at  15-5 -  C.  by  means  of 
a  Westphal  balance)  fall  below  0-880,"0-S71,  and 
0-870,  respectively,  when  the  presence  of  paraffins 
is  indicated.  In  the  latter  case  the  proportion  of 
paraffins  present  is  calculated  on  the  basis  of  the 
wide  difference  in  specific  gravity  between  paraffin 
and  aromatic  hydrocarbons  distilling  over  the 
same  range  of  temperature,  or  is  determined  by 
agitating  10  c.c.  of  the  fraction  with  25  c.c.  of  a 
mixture  of  2  parts  of  ordinary  (sp.  gr.  1-84)  and 
1  part  of  fuming  (20%  oleum)  sulphuric  acid  in  a 
stoppered  graduated  cylinder,  allowing  the  mixture 
to  settle,  and  reading  off  the  volume  of  undissolved 
oil.  Specifications  for  benzene  and  toluene  for 
use  in  the  manufacture  of  phenol,  picric  acid,  and 
trinitrotoluene    are    also   given. — W.  E.  F.  P. 

Benzene  ;    Thermal  decomposition  of .     .T.  E. 

Zanetti  and   G.   Egloff.     J.    Ind.    Eng.   Chem., 
1917,  9,  350—356. 

The  decomposition  of  benzene  at  600°  to  800°  C. 
and  ordinary  pressure  in  an  electrically  heated 
iron  tube  furnace  takes  place  in  accordance  witli 
the  following  reactions  : — 

Carbon    )  (  Diphenylbenzenes  (conden- 

and        -  -7-Benzene->I>ii>henyl->-  .  sation  products  containing  3 
hydrogen. )  (or  more  benzene  rings). 

Below  750°  C.  the  reaction  velocity  of  the  diphenyl 
formation  is  greater  than  that  of  the  formation  of 
carbon  and  hydrogen  ;  above  this  temperature, 
the  velocity  of  the  carbon-hydrogen  reaction 
becomes  very  great  and  the  benzene  is  decomposed 
before  other  condensation  products  can  be  formed. 
The  formation  of  diphenyl  begins  as  low  as  500°  C. 
Acetylene  and  naphthalene  are  not  formed  during 
the  reaction.  Iron  and  nickel  gauze  favour  the 
decomposition  to  carbon  and  hydrogen;  the  action 
of  copper  gauze  is  not  marked  except  above 
i  Mi  <  '..  when  the  tormat  ion  of  carbon  is  accelerated. 
<See  also  McKee,  this  J.,  19114.  403;  Rittman. 
Byron,  and  Egloff,  ibid.,  1916,  105.)— W.  P.  S. 

Action  of  pyridine  and  piperidine  on  organic  com- 
pounds containing  sulphur.  Raffo  and  Balduzzi. 
See  XX. 


Patent*. 

Coal  tar,  mineral  oils,  and  similar  products  ;    Con- 
tinuous stills  for .     H.  Moore  and  C.  Dav, 

Stockport.     Eng.   Pat.   104,636,  Aug.  29,   1916. 
(Appl.  No.  12,188  of  1916.) 

A  plant  for  the  continuous  distillation  of  coal  tar. 
mineral  oils,  and  the  like  consists  of  two  or  more 
stills  arranged  so  that  the  vapours  of  the  distillate 
from  one  still  are  conducted  by  a  coil  through 
the  body  of  the  tar  or  the  like  in  the  adjacent 
still  without  actual  contact.  The  vapours  pass 
through  the  series  of  stills  in  the  opposite  direction 
to  the  tar  or  the  like.  Means  are  provided  for 
collecting  the  vapours  of  the  distillate  separatelv 
from  each  still,  after  having  withdrawn  heat  from 
them  by  passing  through  the  coil  in  the  previous 
still,  and  the  dimensions  of  the  stills  are  such 
that  the  ratio  between  the  area  of  the  upper  tar 
surface,  which  is  free  for  frothing,  to  the  volume 
of  tar  employed  is  greater  in  the  stills  of  lower 
temperature  and  less  in  the  stills  of  higher  tem- 
perature.— F.  W.  .V. 

Picric  acid  and  other  nitrophenols  from  certain  gums 

or  gum-resins:     Manufacture   of .       H.    C. 

Miller,  London,  and  H.  A.  Irlam,  Mill  Hill, 
Middlesex.  Eng.  Pat.  104,352,  Feb.  2,  1916. 
(Appl.  No.  1588  of  1916.) 

Purified  gums  or  gum-resins,  alone  or  dissolved  in 
concent  rat  ed  arctic  acid,  are  treated  below  40°  0. 
with  nitric  acid,  any  unconverted  gum  or  gum- 
resin  is  removed,  and  the  solution  of  picric  acid 
or  other  nitrophenol  is  boiled  and  crystallised. 

— F.  W.  A. 

Xitro-compounds ;     Making .       ('.    Ellis    and 

A.  A.  Wells,  Montclair,  N.J.,  Assignors  to  Ellis- 
Foster  Co.  U.S.  Pat.  1,220.078,  Mar.  20,  1917. 
Date  of  appl.,  May  31,  1916. 

Chlorobenzene  is  nitrated  by  heating  with 
sodium  nitrate  and  sulphuric  acid  (66°  B.  ;  sp.  gr. 
1-84)  to  a  temperature  at  which  the  nitration 
progresses  regularly  without  the  evolution  of  large 
quantities  of  oxides  of  nitrogen. — F.  W.  A. 

Pitch  or  like  material  ;     Method  of  disintegrating 

and  lading  hard .    ('.  Still,  Recklinghausen, 

Germany.  U.S.  Pat.  1,221.241,  Apr.  3,  1917. 
Date  of  appl.,  Sept.  22,  1915. 

See  Eng.  Pat.  13,546  of  1915  ;   this  J.,  1910,  248. 

Ketonic    compounds  ;     Process    of   producing . 

A.  Liittringhaus,  Mannheim,  and  YV.  Koch. 
Assignors  to  Badische  Anilin  u.  Soda  Fabr., 
Ludwigshafen,  Germanv.  U.S.  Pat.  1,220,248, 
Mar.  27,  1917.    Date  of  "appl.,  Oct.  1.  1914. 

See  Ger.  Pats.  287,994  and  289,108  ;  this  J.,  1916, 
352,  353. 

Alkylarylamine  production.   Q.  T.  Morgan,  Londi 
Assignor  to  Levinstein,  Ltd..  Manchester.    U.S. 
Pat.    1.221,077,   Apr.   :;.    L917.     Date   of   appl., 
June  1,  1916. 

See  Eng.  Pat.  102.s:;i  of  L916  ;  this  J..  1917,  207. 
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Recovi  idrocarbons  from  absorbing  oils.     Eng. 

Pat.   104,890.     See  1I.\. 

Process  oparatus   for  continuously  distilling 

mineral  oils  and  the  like.     U.S.  Pat.   1,220,067. 
Sei    Ha. 

Material  fur  tin   preservation  of  lumber.     U.S.  Pat. 
1,220,001.     >•-    IX. 


IV.— COLOURING  MATTERS  AND  DYES. 

Pyrotu  colours.     \.  12.  Everest.    J.  Soe.  Dyers  and 

Col.,  1917,  33.  78  86. 
Is  a  review  oi  the  chemistry  of  the  natural  and 
synthetic  pyrone  colours,  the  researches  of 
1  llmann  ana  Panchard,  A.  (■.  Perkin,  Kostanecki 
and  Tambor,  Watson,  and  the  author  are  out  lined. 
The  synthetic  colours  are  divided  into  two  series  : 
diphenylmethane,  or  xanthene,  derivatives,  and 
triphenylmethane,  or  phenylxanfchene,  deriva- 
tives; thev  differ  somewhat,  however,  from  the 
triphenylmethane  series  in  thai  they  are  less 
easily  decolorised  by  reduction,  and  when  decolor- 
ised t  heir  leuco-compounds  arc  more  easily  oxidised 
by  air.  In  this  respecl  thej  behave  rather  more 
like  the  ortho-  than  the  para-quinonoid  colours; 
the  violet  and  blue  members  of  this  class.  c.</.. 
Fast  Acid  Blue,  particularly  show  thi>  resem- 
blance to  orfto-quinonoid  substances.  -  J".  W.  A. 

\  Methyh  hi  Violet  <wid  Methylene  Azure.]  Manu- 
facliin  "\  Mi  tliiilinc  Blue  derivatives  for  micro- 
scopy. L.  Tribondeau  and  .1.  DubreuII. 
Comptes  rend.,  1917,  164.  .".">!     553. 

The  action  of  alkalis  on  .Methylene  Blue  yields 
products  valuable  in  microscopy,  <.?/..  silver  oxide 
yields  the  blue  ol  Borrel,  potassium  carbonate 
produces  the  Polychrome  Blue  of  Unna,  sodium 
borate  gives  the  blue  of  Manson,  etc.  Methylene 
Vicdel    and    Methylene    Azure    are    prepared    as 

follows  :  5  10%  of  ammonia  solution  is  added  to 
a  1",,  solution  of  pure  medicinal  Methylene  Blue, 
the  liquid  is  heated  on  a  boiling  water-bath  and 
filtered  hot.  l'.\  aporal  ion  of  the  filtrate  to  drj  aess 
at  :'.7  10  C.  gives  practically  pure  Methylene 
Violet.  The  residue  is  exposed  to  air  in  an  ice- 
ehambei  for  at  least  2  1  Ins.  until  it  has  becoru 
blue-black,  when  it  i-  dissolved  in  distill,-. I  water, 
filtered,  and  the  filtrate  evaporated  to  give 
Methylene  lizurc.  Three  staining  solution-  are 
prepared  from  the  two  products:  (1)  a  I",, 
solution  of  Methylene  Azure  in  distilled  water; 
the  Polychrome  Blue  by  mi-ring  1%  solutions 
of  1  he  two  products.  1 .«;..  I  pari  of  the  azure  solu- 
tion to  :;  parts  of  the  violet  solution  :  and  (3)  an 
alcohol-glycerin     (3:1)     solution     of     Methylene 

V.'.ure  and   I-'.,  -me  ["  azco  "  I.  similar  to  the  mixture 

of  Gremsa.  Details  for  their  use  in  staining  ate 
given.     !  .  w.   V 

Patents. 

S     ,-' uring  matter  or  dyes;    Treatment  of 

certain  gums  or  gum-resins  fur  tin    manufacture 
therefrom  of  -       .     II.  •'•  .Miller.  London,  and 

II.    A.    Irlam.    Mill    Hill.    .Middlesex.     Eng,    Pat. 
1  14,353,  Feb.  2,  1916.     (Aj.pl.  No.  1589 of  191«.) 

(.1  us  or  gum-resins  produced  from  plants  ol  the 
tanthorrhcea  genus,  common]}  known  as  grass- 
tree,  acaroid,   botany-bay,  and   black-boy  gums, 

puritii  d  01  otherwise,  are  treated  with  sulphuric 
acid,  or  with  an  alkali  ami  sulphur  and  or  a 
sulphur    compound,    e.g.,    sodium    sulphide;      the 

tn.r  yields  brown  dyes  for  leather,  wood,  wool, 
and  tin-  like:  the  latter  gives  products  Melding 
bronze,  brown,  grey,  or  black  shadvs.     (Kef.  • 


is  directed,   in  pursuance  of  Sect.  7.  Sub-sect.  I, 
of  the  Patents  and  Designs  Act,  1:107.  to  Eng.  • 
I  189  ol    1873.)     P.  W.  A. 

Triarylmethani  uzo  dyestuffs  and  metal  compounds 

(hereof;    Manufacture  oj  leuco  and  appli- 

ratii  a  of  tin  dyestuffs  and   compounds  in  dyeing. 

<>  Imiav.  London.  From  Soc.  them.  Ind.  ill 
Basle,  Switzerland.  Eng.  Pat.  104,743,  Mar. 
17.  1916.  (Appl.  No.  3988  ol  L9I6.) 
By  coupling  the-  diazo-compound  of  a  1 
triarylmethane  derivative  containing  in  the  ipy] 
residue  a  hydroxy!  group  in  ortho  position  to  an 
amino  group  with  one  of  the  usual  compon  nts, 
leuco-triarylmethane  azo  dyestuffs  are  obtained. 
The-  new  dyestuffs  have  pronounced  mordant 
dyeing  properties,  and  give  fast  djeings  on 
ammal  til. res  by  the  usual  processes  for  mordant 
and  after-chrome  dyestuffs,  and  may  he  converted 
into  copper  or  other  metal  compounds  which  give 
dyeings  on  animal  fibres  fasl  to  milling,  potting, 
and  light.       F.  W.    \. 

Sulphonating     coal-tar     dyes.       K.      I).       Ken 
Elizabeth,  N.J.,  Assignor   to    I..  'I'.  and  M    V. 
BCaggin,    \.  McCulloch,  and  II.  E.  Moller,  exors. 
oi  .1.  1;.  ffaggin.     U.S.  Pat.  1.217,462,  Feb.  -'7. 

1!»17.       Hate  of  appl..  July    lit.   1916. 

Sodium  hydrogen  sulphate  is  converted  into  the 
disulphate  which  is  "  persulphated  "  with  one 
chemical  equivalent  of  monohydrated  sulphuric 
acid,  and  the  pulverised  and  dehydrated  coal-tar 
dye  to  be  sulphonated  is  added  to  the  fused  mass  ; 
after  thorough  admixture  until  sulphonation  ot 
the  dye  is  effected,  the  mass  j^  dissolved  in  water, 
the  excess  of  sulphuric  acid  i-  removed  with,  an 
equivalent,  amount  of  calcium  hydroxide,  and  the 
filtrate   is  evaporated   to   dryness. — P.  W.  A. 

Chlorinated     products    of    xylene,     aldchydobenzoic 
mills.  11  ml  [triphenylmethane]  dyestuffs  therefrom  : 

Manufacture    of  .     .1.    Schmidlin    and    M. 

Fischer.  Frankfort.  Germany.  U.S.  Pat.  1,2 19, 166, 
Mar.  13,  1917.     Date  of  appl.,  May  lti,  1916. 

Xvxjenes  chlorinated  in  t hemic  leusarechlorin  etc. I 

at  elevated  temperatures  (100° — 13(»  ('.).  whilst 
exposed  to  light,  until  four  or  five  more  chlorine 
atoms  have  been  introduced  in  the  side  chains; 
the-  products  are  converted  by  means  of  con- 
centrated sulphuric  acid  into  chlorinated  dialde- 
h\clc-s  or  aldehydc-c-arhoxylic  acids  which  are 
condensed  with  o-cre6otic  acid,  and  the  resulting 
leuco-compound  is  oxidised  with  sodium  nitrite 
in  concentrated  sulphuric  acid  solution.  The 
triphenylmethane  dyestuffs  from  chlorinated 
aldch\  dolien/.oi.-  acid's  and  o-cresotic  acid 
wool  brown-red  from  an  acid  hath,  yielding  after 
chroming  bright,  violet-blue  dyeings  of  verj  •_  od 
fastness  to  washing  and  to  milling.     F.  \V.  A. 


V— FIBRES;   TEXTILES;  CELLULOSE; 
PAPER. 

Setting  oflithargi  -glyi  1  rol  cement.  Merw  in.  See  XIII- 


Patents. 


Stocking  [fabrit    :  Treated 


\.  i  lardoe,  I 


land,  Ohio.     1  .S.  Pat.  1,213,451,  Mar.  J  »,  1917. 

Hat.-  ot  appl.,  Oct.  1.  1915. 
stc  k  kim.  fabric  is  impregnated  w  it  h  formaldehyde 
and  treated  with  a  wool  fat   solution  to  pn 
the  escape  ol   the  formaldehyde,  which  acts  as  a 
ative  and  disinfectant  and  counteracts  the 
butvric  acid  separated  bj   the  sweat  glands 

I'.  \T.  A. 
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Method  of  manufacturing  oxalic  acid   'from    wash 
paper  pulp  lyes].     U.S.  Pat.  1,217,218.   See  VII. 

Eubbcr  composition  and  process  of  making  the  stum  . 
U.S.  Pat.  1.217.157.     See  XIV. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

[Alizarin  ;]  Production  of  fast  dyeings  [with "]. 

O.  Diehl.  Filibei-Z'it..  1916,  27.  134—137. 
J.  Soc.  Dyers  and  Col.,  1017.  33,  91—02. 

A  lakge  amount  of  the  preliminary  treatment  for 
obtaining  satisfactory  whites  has  been  dispensed 
with  by  using  a  slightly  arid  Alizarin  dye-bath. 
keeping  the  material  in  rapid  motion,  and  rapidly 
raising  the  temperature  to  complete  the  dyeing 
within  a  quarter  of  an  hour.  Details  of  suitable 
mordanting  and   dyeing  solutions  are  given. 

F.  \V.  A. 

Patents. 

Mercerising  yarn;  Machines  for .     B.  E.  D. 

Kilburn,  London.  From  Sulzer  Freres  Soc. 
Anon.,  Winterthur,  Switzerland.  Eng.  Pat. 
105.044,  Julv  5,  1916.  (Appl.  No.  16,627  of 
1910.) 

Ix  a  machine  for  mercerising  yarn  in  the  form  of 
skeins  or  hanks,  the  lye  tank  and  the  trough  for 
the  neutralising  liquor  are  mounted  on  shafts  so 
that  they  can  be  swung  alternately  into  and  out  of 
their  operative  position  below  the  horizontally 
arranged  yarn  hanks.  The  lye  tank  has  an  outlet 
provided  with  an  overflow  opening  into  a  channel, 
into  which  it  discharges  its  contents  on  being 
tinned. — F.  YV.  A. 

Dyeing,  bleaching  and  the  like  of  textile  fibres  or 

goods;     Machines    for .     H.     J.     Moysey, 

Gateshead,  and  H.  Johnson.  Leicester.  Eng. 
Pat.  104.718,  Mar.  11,  1910.  (Appl.  No.  3647 
of  1910.) 

A  container,  1,  in  an  outer  rotary  pan,  2,  keyed 
to  a  hollow  shaft,  3.  provided  with  slots,  4,"  to 
admit  treating  fluid,  consists  of  an  annular  cage 
having  a  perforated  central  sleeve,  la,  surrounding 
the  slots,  4,  and  a  perforated  outer  cylindrical 
wall,  16.  The  wall  of  2  diverges  upwards  ami 
tciminates  in  a  flared  mouth  opening  into  an 
annular  collecting  trough,  5.  which  has  an  outlet, 
7,  connected  by  a  cock,  8.  to  either  a  waste  pipe,  9, 
or  a  return  pipe,  10,  the  latter  being  connected  to 


az^s=== 
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a  supply  tank.  11.  and  by  means  of  a  cock.  12. 
either  to  the  hollow  shaft .  :>.  or  main  waste  pipe. 
13.  The  connection,  15.  may  be  connected  to  an 
exhausting  apparatus  or  air  compressor.  On 
rotating  2.  the  liquor  rises  in  the  vat  an  - 
charged  into  5.—  F.  YV.  A. 

Hank  dyeing  and  finishing  machines.  F.  F.  Larivei, 
Bradford.  In  part  from  P.  Fincato,  Milan 
Italy.  Eng.  Pat.  104,098.  Feb.  8,  1910.  (Appl. 
No.  1845  of  1916.) 

A  machine  for  dyeing  or  similarly  treating  hanks 
of  textile  fibre  contains  a  number  of  stub  shafts 
driven  from  a  main  driving  shaft  through  auto- 
matically reversing  gearing,  and  having  sockets 
to  receive  detachable  slicks  of  non-circular  i  ross- 
section,  which  support  the  hanks.  (Referen  e  is 
directed,  in  pursuance  of  See!.  7.  Sub-see;.  !.  of 
the  Patents  and  Designs  Act,  1907.  to  Eng  Pats 
1968  of  1868,  1840  of  1870,  and  7060  of  1903  : 
this  ,L.  1903,  1345.) — F.  W.  A. 

Manufacturt     of    leuco-triarylmethane-azo-dyt  - 
and  metal  compounds  thereof,  and  applicath      i  > 
the  dyestuffs  and    compounds    in    dyeing.    I'm  - 
Pat.  104,743.     See  IV. 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Sulphuric   acid;     Concentration    of .      E     II 

Armstrong.        J.    Ind.     Eng.     (hem.,     1917,     9, 
380— 3S8. 

In  the  tower  method  of  concentrating-  sulphuric 
acid  to  93  to  97  °0.  quartz  is  used  as  the  packing 
material  and  an  oil  flame  for  the  heat.  In  practice 
it  is  usually  necessary  to  discontinue  the  operation 
after  a  week  to  10  days'  working,  and  to  wash  the 
tower  out.  This  has  been  found  to  be  caused 
by  the  acid  disintegrating  the  quartz,  as  much  as 
50%  being  removed  in  some  cases,  so  that  the 
tower  became  so  open  that  it  would  not  con- 
centrate the  acid  beyond  03"  IS.  (sp.  gr.  1-775). 
This  may  be  remedied  by  opening  the  top  of  the 
tower,  and  introducing  '  small  pieces  of  broken 
quartz  through  a  cast-iron  drain  pipe  serving  as 
a  funnel.  In  the  author's  experience  a  tower 
thus  received  as  much  fresh  quartz  during  a 
period  of  several  months  as  was  used  for  the 
original  charge.  A  tower  working  well  will 
usually  show  a  temperature  of  about  1200  to 
1  100  F.  (050—  760°  C.)  for  the  gas  entering 
and  about  280J  to  290"  F.  (138  — 143"  C.)  with 
about  |  in.  suction  in  the  outlet  flue  at  the  top. 
When  it  is  not  working  well  an  increase  in  the 
temperature  of  the  gas  entering  the  tower  and  in 
the  suction  pressure  in  the  flue  will  be  observed, 
whilst  there  will  be  a  decrease  in  the  temperature 
of  the  gas  leaving  the  tower.  When  thi~  tem- 
perature falls  to  about  250  F.  (121"t'.i  very 
little  acid  of  06°  B.  (sp.  gr.  1-84)  is  being  made. 
To  remedy  this  condition  the  process  should  be 
interrupiel  and  weak  acid  run  down  the  tower 
until  the  packing  becomes  fairly  cool,  after  which 
it  is  thoroughly  washed  with  water  lor  at  least  12 
hours.  On  restarting  work  the  temperature  of 
the  entering  gas  will  be  about  200  ]■'. 
Iio  ('.)  lower  and  that  of  the  gas  leaving  tie- 
lower  about  402  to  50  F.  (22:—  2s  c. ,  higher 
than  before,  whilst  the  suction  pressure  in  the 
Hue  will  only  show  about  one-half  to  g  in.  A 
strong  suction  must  be  obtained  by  means  oi 
si  cam  jets  or  a  fan,  to  prevent  condensation  of 
the  vapours  and  distillates  within  the  tower. 
On  the  other  hand  when  the  tower  becomes  too 
open,  the  gases  will  leave  the  tower  too  hot 
(350c  to  360  P.,  177  -182'C),  and  the  suction 
pressure  in  tii«  flu.-  will   fall  almost   to  nothing, 
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whilst  tin'  temperature  of  the  entering  Lra-  -will 
decrease  by  200  to  300  P.  (110°-  167  C).  This 
condition  is  remedied  by  the  introduction  < ►)'  quartz 
as  described.  In  one  case  difficulty  was  experi- 
enced owing  to  the  brick  lining  between  the  pack- 
ing and  the  lead  having  become  open,  This  was 
remedied  by  cementing  the  bricks  with  acid- 
proof  cemenl  (sodium  silicate  and  "  .-Max"). 
With  regard  to  the  loss.-,  of  acid  it  is  estimated 
thai  under  normal  conditions  when  the  tower 
is  being  fed  with  60,0001b.  of  acid  of  00°  B. 
(sp.  t.'r.  171)  in  21  hours,  the  loss  during  that 
period  would  l»-  2000  to  10001b.  of  60  B.  acid, 
whilst    al.out    :;!i.000  1b.    of    66°  15.    acid    would    he 

obtained,  and  the  balance  of  02081b.  of  60  B. 
acid  would  he  recovered  in  the  scrubbers.  This 
scrubber  acid  is  of  about  16  B.  (sp.  gr.  1-17). 
and  is  subsequently  brought  to  (id  B.  in  the 
Glover  tower.  The  loss  of  acid  varies  greatly 
with  the  draught,  being  much  greater  when  a 
very  strong  draught  is  used.  The  best  course  is 
to  have  only  just  enough  draught  to  take  the 
distillate  from  the  top  of  the  tower. — C.  A.  M. 

Suit  manufacture  by  solar  evaporation  of  sen  iraicr. 
L.  A.  Palmer.  Met.  and  (hem.  Eng.,  1917,  16, 
317—310. 

The  process  is  carried  out  at  San  Diego  Hay  in 
Southern  California,  a  long  and  narrow  land-locked 
arm  of  the  Pacific  Ocean.  The  sea  water  is 
admitted  each  fortnight  at  high  tide  from  the  bav 
to  four  tide  ponds,  from  which  it  is  transferred 
by  pumps  for  another  t  wo  weeks  to  upper  secondary 
ponds,  and  then  to  lower  secondary  ponds.  The 
calcium  carbonate  settles  out  in  these  ponds,  and 
the  liquor  is  then  transferred  to  the  "  pickling 
pond."  where  calcium  sulphate  is  precipitated. 
The  brine  is  finally  drained  to  the  crystallising 
pond  where  the  salt  is  separated,  and  from  this 
pond  1 1n-  liquor  is  passed  to  the  hittern  ponds. 
The  salt  is  shovelled  into  cars,  delivering  into  a 
bin  from  which  the  salt  is  discharged  by  a  screw 
conveyor  and  an  elevator  into  the  washer,  where 
it  is  treated  with  brine  from  the  pickling  pond. 
It  receives  a  further  brine  washing  ami  is  sprayed 
with  fresh  water  whilst  heing  elevated  to  the  stack 
piles,  where  it  is  dried. — B.  N. 

Iodine  :    The  form   of in   marine    alga;.     Y. 

Okuda   and    T.    Bto.     J.   Coll.   Agric,   Tokyo, 
1916,  5,  341—353. 

Tin-  research  demonstrated  that  by  far  the  greater 
part  of  the  iodine  in  the  algae  investigated  was  in 
organic    combination.      The    inorganic    iodine    was 

found  by  the  Fresenius  method,  and  to  determine 

the  organic  form  the  aqueous  extract  was  a<  idified 
with  sulphuric  acid,  filtered,  treated  with  nitrite 

and  chloroform,  and  the  chloroform  layer  titrated 
with  sodium  thiosulphate.  Organic  iodine  in  the 
aqueous  solution  separated  from  the  chloroform 
layer  was  determined  by  fusing  with  sodium 
hydroxide  and  nitre,  and  then  estimating  the 
iodide  formed.  The  iodine  iii  tin-  sulphuric  acid 
precipitate  and  in  the  insoluble  residue  was  also 
determined  bj  the  fusion  method,  (if  the  total 
iodine  found  in  Ecklonia  cava,  90%  was  in  a  soluble 
organic  form,  and  was  not  liberated  by  boding  with  I 
dilute  sulphuric  acid  or  potassium  hydroxide. 
i  re  li  unples  of  Ecklonia  bicyclis  contained  under 
•">",,  of  the  iodine  in  the  form  of  iodide,  and  95% 
organic;  of  the  latter  90%  was  soluble.  The 
amount  of  iodine  in  this  plant  increases  from 
winter   to   summer,    and    old    plants    contain    D 

i  ban  young  plants.  Turbinana  fusiformis,  5  endo, 
Sargoaavm   enerve,    A..,   and    Sargosaum    horneri, 

V/..  contained    respectively    ,">u,   78   and  tiii  (from 

different  localities),  and    66%   ol    soluhl game, 

and     22.     16    and      17.    and     12"..    respectively,    of    i 
the    soluble    inorganic    element.      The     Japanese 
food   '"  Dashikomou,"   made  from   Laminaria   by 


drying  and  partially  fermenting,  contains  95%  of 
its  iodine  in  an  inorganic  state.  Experiments  on 
Ecklonia  bicyclis  showed  that  it  did  not  contain 
an  enzyme,  but  some  micro-organisms  effect  its 
gradual  disintegration.  Dilute  solutions  of  sodium 
chloride,  calcium  chloride,  and  hydrochloric  acid 
exerted  a  marked  effect  on  the  decomposition  of 
the  organic  iodine  compound  in  the  same  plant, 
as  did  also  concentrated  solutions  of  sulphuric 
acid  and  of  sodium  hydroxide.  On  heating  the 
Ecklonia  bicyclis  with  formalin,  some  iodine 
escaped  and  most  of  the  remainder  was  converted 
into  the  inorganic  form  :  hence  boiling  with 
formalin  is  a  simple  test  for  the  detection  of 
organic  iodine  in  algae.  Tho  soluble  organic 
iodine  of  Ecklonia  bicyclis  is  precipitated  bv  l 
lead  acetate  and  by  Stutzer's  copper  reagent,  but 
the  chief  iodine  compound  in  the  extract  is  not 
combined  with  protein.  Algae  from  the  open 
apparently  contain  more  iodine  than  the  same 
species  from  inland  seas.  Since  the  iodine  content 
of  dead  algae  readily  diffuses  into  sea- or  fresh- 
water, drifted  algae  are  not  suitable  as  a  source 
of  the  element.— E.  H.  T. 

Silicon  and  its  thermoelectric  power.  F.  Fischer  and 
K.  Uaerwind.  /,.  anorg.  <  'hem.,  lit  1(1.  97,  56 — 72. 
Z.  angew.  Chem.,  1916,  29,  ltd.,  536. 

Op  the  two  thermoelectrically  differing  kinds  of 

silicon,  the  negative  form  (crystallised  from  zinc) 
does  not  contain,  so  far  as  can  be  shown  analytic- 
ally, more  oxygen  than  the  positive.  Both  have 
the  same  specific  gravity  (2:v.i).  While  the 
existence  of  two  different  modifications  of  silicon 
is  not  considered  impossible,  the  authors  favour 
the  idea  that  the  differing  thermoelectric  pro- 
pert  ies  of  t he  negative  form  are  due  to  the  presei 
of  silicon  dioxide  in  solid  solution.  The  two  kinds 
of  silicon  behave  differently  in  their  action  as- 
electrical  rectifiers.  In  the  analytical  work  with 
silicon,  evidence  was  found  that  it  took  up  oxygen 
while  being  ground  in  an  agate  mortar. — II.  J.  II. 

Ozone;    Determination    of   .     David.     Compt. 

rend.,  1917,  164,430—431. 

THE  ozone  in  air  is  estimated  l>y  adding  5  c.c.  of 
A"  100  ferrous  ammonium  sulphate  acidified  with 
sulphuric  acid  to  a  vessel  of  1  litre  capacity,  and 
then  titrating  hack  with  A'  UK  mi  potassium  perman- 
ganate. For  higher  concentrations  of  oz  ■ 
.V  10  and  A",  100  solution-  respectively  may  he 
used. — B.  X. 

purification  oxides.     Scott.     See  II.v. 

Utilisation  of  nitre-cake  [for  manufacture  of  glass], 
Morgan.     See   VIII. 

"  Thiogi  n"  process  for  ri  moving  sulphur  [dioxidefrom 
smeller]   fumes.     Young.     ,s.,     \. 

Aluminium  and  carbon.    Ruff  and  Jellinek.    Set  \ 

Paten  re. 
Sulphuric    acid    chambers.     J.    Harris.    Sheffield, 
and     H.     II.    Thomas.     Morriston,     Glamoi 
Eng.  Pat.  104,461,  Aug.  15,  1916.     (Aj.pl.  No, 
11,517  of  1010.) 
\  -1  i.i'in  ric  acid  chamber  of  circular  construction 
is  provided  with  a  pipe  for  admit  ting  the  gases  tan 
gent  ially  near   the    bottom,   so   as   to   direct    them 
i  ninnl   I  he   n  .ills,  and  w  it  li  a  central  hollow  column 
extending  upw  aids  from  t  he  pan  and  opening  at  (  he 
upper  part  into  the  ■  hamber  to  form  an  exit  pipe 
for  the  gases.     The  central  column  may  be  coi 
by  sprays  of  weak  acid  or  water  directed  agaii 
it,  or  by  adjacent  water-cooled  pipes,  and  in  the 
last  chamber  of  a  series  it   may  be  packed  and 
supplied  with  acid  to  percolate  down  the  packing 
with  the  gases,  thus  replacing  pai  t  of  t  he  absorption 
towers  at  the  end  of  the  83  stem.  — F.  Sp. 
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Lead  chambers  ;   Method  of  firing  the  walls  of 

H.  Peterson,  Bcrlin-Steglitz.  Ger.  Pat.  295,044, 
May  9,  1914. 
The  framework  supporting  the  wall  is  constructed 
of  horizontal  and  vertical  bars,  for  example  of 
round  iron,  gas-pipe,  or  the  like.  Connecting 
hands  partly  or  completely  encircle  the  horizontal 
liars  and  have  their  free  ends  held  firmly  against 
the  vertical  hars  by  clamping  devices.  The  lead 
straps  attached  to  the  lead  wall  for  the  purpose 
of  supporting  it  on  the  framework  are  hook-  or 
ring-shaped  and  encircle  the  horizontal  bars  of 
the  framework.  The  lead  wall  may  consist  of 
alternate  broad  and  narrow  strips,  of  which  only 
the  latter  are  provided  with  horizontal  rows  of 
straps  for  fixing  to  the  framework,  the  broad  straps 
hanging  free. 

Oxalic  acid  [from  waste  paper  pulp  lyes]  ;    Method 

of  manufacturing  .     H.  C.  Reed,  Stamford, 

Conn.  U.S.  Pat.  1,217,218,  Feb.  27,  1917. 
Date  of  appl.,  Sep.  23,  1915. 
Waste  liquor  from  the  manufacture  of  paper  pulp 
is  reduced  to  an  approximately  dry  residue,  and 
concentrated  nitric  acid  added  in  the  proportion 
of  300  lb.  of  acid  to  100  lb.  of  residue,  the  tempera- 
ture being  maintained  at  about  95°  C.  until 
oxidation  is  complete.  Excess  of  nitric  acid 
and  water  are  then  driven  oft'  by  heat,  and  the 
oxalic  acid  recovered  by  crystallisation. — T.  H.  B. 


Acetic  acid  ;  Preparation  of  - 


-from  aeetaldchyde. 


Badische    Anilin    u.     Soda     Fabr.     Ger.     Pat. 

294,724,  Feb.  11,  1914. 
Acetaldehyde  is  oxidised  by  air  or  oxygen  in 
presence  of  iron  compounds  and  organic  salts  of 
alkalis  or  alkaline-earths,  including  magnesium 
and  aluminium.  The  reaction  is  accelerated 
without  the  formation  of  pcr-acids.  It  proceeds 
rapidly  and  completely  in  the  cold. — H.  J.  H. 

Aluminium   nitride;    Process  for  the  manufacture 

of .     Soc.  Gen.  des  Nitrures,  Paris.     Eng. 

Pat.  101.091,  Julv  25,  1910.  (Appl.  No.  10,450 
of  191(5.)  Under  Int.  Conv.,  Aug.  2,  1915. 
AlE  is  blown  through  a  heated  chamber  into  a 
narrower  passage  into  which  powdered  carbon 
falls  from  a  hopper.  The  temperature  of  the  air 
is  sufficient  to  ignite  the  carbon,  the  supply  of 
which  is  adjusted  to  produce  with  the  air  a 
mixture  of  carbon  monoxide  and  nitrogen.  The 
hot  gases  are  further  heated  by  passing  across  one 
or  more  electric  arcs,  and  then  receive  from  a 
hopper  a  regulated  supply  of  aluminous  material 
(alumina  or  bauxite)  and  carbon.  If  the  forma- 
tion of  aluminium  nitride  is  not  complete,  the 
mixture  is  carried  through  one  or  more  electric  arcs 
to  finish  the  reaction. — F.  Sp. 

Chemical  reactions  ;   Process  for  carrying  out 


product,  and  free  ammonia  is  added  to  convert 
all  the  nitric  acid  into  nitrate,  which  may  be 
isolated  and  treated  to  vield  concentrated  nitric 
acid.— T.  H.  B. 


[Preparation  of  aluminium  nitride]     O.  Serpek, 

Assignor  to  Soc.  Gen.  des  Nitrures.  Paris.      U.S. 

Pat.  1,217,842,  Feb.  27,   1917.     Date  of  appl., 

Jan.  26,  1914. 
Aluminium  nitride  is  produced  by  projecting 
aluminous  material  and  carbon  in  powdered  form 
through  a  space  through  which  nitrogen  is  caused 
to  flow  in  a  direction  across  the  flow  of  powdered 
material,  the  whole  being  heated  to  the  temperature 
of  the  reaction. — F.  Sp. 

Ammonium    nitrate    and    other   products  ;     Process 

of  making .     F.  S.  Washburn,  New  York. 

D.S.  Pat.  1.217,247,  Feb.  27, -1917.  Date  of 
appl.,  May  6,  1916. 
A  mixture  of  gases  containing  ammonia  and 
oxygen  is  subjected  to  the  action  of  a  catalyst 
at  such  a  rate  that  the  reaction  product  contains 
nitrous  gases  and  not  more  than  20  %  of  free 
ammonia.  A  solution  of  nitric  acid  and  am- 
monium   nitrate   is   produced    from   the   reaction 


Leaching 


Flue-dust     [from     cement -kilns] 

F.  W.  Huber  and  F.  F.  Reath,  Riverside,  C'al.. 
Assignors  to  W.  G.  Henshaw.  San  Francisco, 
Cal.  U.S.  1'at,  1.220.989,  Mar.  T, .  1917.  Date 
of  appl.,  Dec.  2.  1916. 

Potassium  salts  are  extracted  from  flue-dust 
from  cement  kilns  by  agitating  it  with  water  and 
then  separating  the  insoluble  matter,  both  opera- 
tions being  carried  out  at  a,  temperature  above 
85°  C,  in  order  to  prevent  the  formation  of  the 
insoluble  double  salt,  CaS04,K.,SO1.H20.— A.B.S. 

Sulphates   and   hydrochloric   acid  ;    Preparation    of 

.      Salzwerk     Heilbronn     A.-G.,     and     1'. 

Brandenburg,  Heilbronn.  Ger.  Pat.  295,071. 
July  31.  1915. 

Fused  alkali  chloride  is  sprayed  by  means  of 
sulphuric  acid  or  a  mixture  of  sulphuric  acid 
with  air  or  steam  or  with  sulphur  dioxide  and 
steam.  Decomposition  occurs  with  the  liberation 
of  hydrochloric  acid,  and  alkali  sulphate  is  pre- 
cipitated as  a  fine  powder. — H.  J.  II. 

Zirconium    oxide  ;     Preparation    of  pure free. 

from  iron.  K.  Leuchs,  Haselmiihle.  Ger.  Pat. 
295.246.  Aug.  1.  19)5.  Addition  to  Ger.  Pat. 
285,344. 

A  SOLUTION  of  crude  zirconium  oxide  in  hydro- 
chloric acid  is  treated  with  sulphuric  acid  (3ZrO:  : 
2H2SOj)  and  allowed  to  stand  in  the  cold  or  at 
40°  C.  Zirconium  sulphate  separates  in  small 
prisms,  which  are  free  from  iron  and  also  titanium 
(c/.  Hauser,  this  J..  1904,  677).— H.  J.  H. 

Betort  furnace  for  pr<  paralion  of  hydrogen  from  iron 
and  steam.  W.  Naher  and  M.  Noding.  Pforzheim. 
Ger.  Pat.  294,911,  May  4,  1915.  Addition  to 
Ger.  Pat.  290,657  (this  J.,  1916,  002). 

The  retorts  used  may  be  disposed  horizontally, 
vertically,  or  inclined  in  the  furnace  and  are 
capable  of  being  easily  replaced. — H.  J,  H. 


Sulphur  ;   Production  of - 


O.  Urbasch,  Vienna. 


Ger.  Pat.  294,912,  Aug.  31,  1915. 

Sulphur  is  produced  from  materials  which  yield 
a  portion  of  their  contained  sulphur  on  heating, 
I  e.g.,  pyrites,  and  spent  oxide,  by  distillation  in  a 
vertical  retort  externally  heated  with  producer 
gas,  the  oxygen-free  combustion  products  from 
which  are  led  through  the  charge.  These  com- 
bustion products  complete  the  heating  and  carry 
away  the  sulphur  in  vapour  from  the  condensers. 
The  gases  are  led  in  and  out  of  the  charge  through 
horizontal  pipes  which  lie  across  the  retort  and 
have  openings  facing  downwards.  The  residue 
may  be  roasted  to  yield  the  rest  of  its  sulphur 
as  sulphur  dioxide  in  a  muffle  furnace  below  the 
retort,— H.  J.  H. 


Arsenates  ;    Production   of  metal 


.  E.  ('.  B. 
Marks,  London,  Assignee  of  T.  A.  Mitchell. 
Reading,  Mass.,  U.S.A.  Eng.  Eat.  101,030, 
July  24,  1916.  (Appl.  No.  10,403  of  1916.) 
Under  Int.  Com.,  July  23,  1915. 
See  U.S.  Pat.  1,183,316  of  1916  ;  this  J.,  1916,  737. 

Base-exchanging    silicates;     Manufacture    of . 

The  lVrmutit  Co.,  Assignees  of  II.  Kriegsheim, 

New  York.     Eng.  Pat.   104,961,   .May   II.   1916. 

(Appl.   No.   6765   of    1916.)      ruder    Int.    < 

Mar.  21.  1910. 
See  U.S.  Pat.  1,208,797  of  1916;  this  J.,  1917,215. 
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[Mas    15,  1917. 


Sulphur    dioxide;      Utilisation    <<f' .       J.    B. 

Gamei  and  li.  D.  Clayton,  Pittsburgh,  I'a.. 
Assignors  to  Metals  Research  Co.,  New  Fork. 
Reissue  No.  14,277,  Mar.  27.  1917,  ol  I  .S.  Pat. 
l,173,566,Feb.29,1916.  Dateof  appl.,Feb.8,  1917. 

See  this  J.,  1916,  169. 

Recovery  of  ammonium  chloridi   in  Iht  manufacture 
of  gas  or  coke.     Bng.  Pat.  104,942.     See  HA. 

Water-t  hig  apparatus.    U.S.  Pats.  1,219,843 

and  1,220,262.     Set    XI. 


VI1I.-GLASS ;  CERAMICS. 


[for    Manufacture 


Nilre-cakc  :     Utilisation    of 

of  glass].      <•.   T.    Morgan.      Econ.   Proc.   Roy. 

Dublin  Soc,  1917,  2,  2:s.s-247. 
A  method  is  suggested  Eoi  the  utilisation  of  nitre- 
cake  which  avoids  serious  loss  of  either  sulphur 
or  alkali  and  also  the  difficulties  of  transit  or 
storage  of  the  nitre-cake  itself.  If  nitre-cake  is 
heated  with  sand,  sulphuric  acid  is  evolved  and  a 
soda  fiit  is  obtained  which,  however,  .still  contains 
gome    sulphate.      Increase    of    the    propoi  tion    of 

sand    reduces  the  amount    of   residual   sulphate, 

and    this    is    reduced    still    further    by    the    use    of 

charcoal,  sulphur  and  sulphur  dioxide  being  then 
formed  along  uith  the  sulphuric  acid.  The  soda 
frit  may  be  converted  into  a  glass  by  melting  with 
suitable  oxides,  etc.  If  the  use  of  fluorides  is 
avoided,  the  recovery  of  the  sulphur  and  the 
formation  of  a  glass  maj  be  carried  out  at  one 
operation,  the  retort  being  connected  with  a 
sulphuric  acid  plant.  In  one  experiment  a 
mixture  of  nitre-cake  (o.">  grms.),  sand  (100  grms.), 
limestone  (18  grms.).  and  wood  charcoal  (li  grms.) 
gave  120  grms.  of  soda-lime  glass,  2  :i7  grms.  of 
sulphur,  and  23-1  grms.  of  80%  sulphuric-  acid. 
the   total   percentage1   of   sulphur   recovered    l.eing 

By  increasing  the  quantity  of  charcoal  in 

this  mixture  up  to  s  gnus.,  the  sulphur  recovery 
rose  to  66%  to  70%  :  higher  amounts  of  charcoal 
led  to  the  production  of  black  glasses.  In  these 
.  xperiments  a  nitre-cake  was  used  containing 
68-8%  of  sodium  bisulphate.  For  further  e-\p,  !i- 
ments  on  the  production  of  a  lead  glass,  the  nitre- 
cake  contained   80%  of   l.isulphatc    reel  lead    with 

a  little  nitre  and  borax  replacing  the  limestone 
and    charcoal.     Coloured    glasses    were    obtained 

:.\  the  addition  of  the  usual  o\i.les.      The  efficiency 

..i  sulphur  recovery  was  aboul  68%,  as  in  the  case 

of    soda  lime    glass,     all     as    sulphuric     acid,     the 

oxidising  action  of  the  red  lead  and  nitre  pre>  enting 
the  separation  of  sulphur.  The  time  of  heating 
varied  in  the  case  of  the  soda-lime  glass  from 
9hrs.  up  to  is  Ins..  most  of  the  sulphur  being 
evolved  in  the  first  2  his.  ;  in  the  case  of  the 
lead  glass  the  time  varied  from  4  hrs.  to  7  hrs. 

— B.  \  .  S. 

Patents. 
Enamel  and  process  of  making  same.     M.  .Mayer, 

Berlin-Tempelhof.  and    I!.  lla\as.  B(  rlin-.Se  hone- 

berg,    Assignors  to  Chenusch-Metallurgische  End. 

(. .m.h. II..  Berlin,  Germany    U.S.  Pat.  1.22U.2.",::. 
.Mar.  27.  iol7.     Date  of  appl..  May  29,  1913. 

An  opaque  white  enamel  is  prepared  by  adding  a 

mixture-  of  titanic-  oxide  and  zirconium  oxide  to 
the  enamelling  material. — A.  B.  s. 

fractory    bricks;    Manufacture    of- — -.     .1.    p. 
Leger,  Schaerbeek-lez-Bruseels,  Belgium.     Bng. 
Pat.  i2.o>7.  May  2,.  1914.     Under  Int.  1 
May  28,  lot::. 
-1  1   Ft.  Pat.  172. 010  of  1914  ;  this  J.,  1915,   101. 


IX.— BUILDING   MATERIALS. 

Setting  of  litharge-glycerol  cement.  Merwin.  See  XIII. 

Patents. 

Building  blocks,  slabs,  ami  tiles.  I-'..  O.  C  How,  lis. 
Coventrv.  Eng.  Pat.  105,054,  Mar.  23  and 
Ma\     4.     1916.      (  \ppl.    Nos.    2  Oil    of    1017 

6428  oi  ion;.  1 
Hiii  ding  materials  are  mad,-  of  i>  part-  of  I" 
to  I  of  Portland  cement  with  sufficient  water  to 
make-  a  paste.  One-twelfth  of  the  breeze  may  he- 
replaced  by  --'ran  it.-  dust  »  here  a  tougher  and  denser 
material  is  desired.  The  blocks,  etc.,  have  a  low 
sp.  gr.  and  a  coarse  and  open  texture  and  can  be 
produced  in  larger  sizes  than  when  mad.-  of  other 
materials.      A.  1:.  8. 

Lumber;  Mai,  rial  (or  tin  preservation  of — — . 
P.  c.  li.-illv.  Indianapolis,  Ind.  I'.s.  Pat. 
1,220,001,  Mar.  20.  1017.  Date  of  appl.,  Mar. 
28,  101 1.     Renewed  June  0.  1916. 

A  mixti  re  of  coal-tar  distillates  boiling  up  to  at 
least   700    I-',  (about  :>7n    C.)  and  having  a  sp.  gr. 
greater  than   II  1.  is  dissolved  in  a  solvent  su   . 
the  lighter  oils  produced  in  the  distillation;  the 
remaining    distillates    of     coal-tar     boiling    U] 
1000    F.  (about  540'  C.)  maj  also  I..-  incorporated. 

\V.  I-:.  K.  i'. 

Paving  bricks.  Method  of  making  bricks  ana  tin 
like.  J,  W,  Tucker,  Kissimmee,  I'la..  and  W.  A. 
McCool,     Beaver    Palls,     Pa.     U.S.     Pats 

1. 2211. 202    and    (n)    1,220,293,    Mar.    27. 
Dat.-  of  appl.,  Nov.  20.  1010. 
(a)  Bricks  or  blocks  are  made-  ).\    impregnal 
comminuted   non-resinous  wood   (a.s  cypress)  with 
a  light  eer  thin  asphaltum  and  uniting  these  into  a 
solid  mass  In   means  of  a  heavier  asphaltum      (B) 
I'll,   mate-rial  is  prepared  as  in  (a)  but  any  suit  ible 
light    and   heavy    "  hydrocarbon    material"   a 
be   substituted    for    the    asphaltum,    and    hea\  \ 
pressure   is   iis,-il    when   forming   tin-    material    into 
bricks.— A.  U.S. 

f  emeni  :  Water-  ami  acid-proof and  w 

making  same.  I'.  Wedge,  Ardmore,  Pa, 
Assignor  to  Electro-Chemical  Supply  and  En- 
gineering   Co..     Philadelphia,     I'a.         I'.S.     Pat. 

1. 220. :,7."..Mar.27, 1017.  Pat,-  ..1  appl. ,Mar.l, 1915. 

•Siliiious  material  is  mixed  with  an  a.  i<l  and 
afterwards  with  sodium  silicate.  The-  acid  decom- 
poses the  silicate  ami  precipitates  finely  divided 
silica  which  makes  the  cement  water-  and  ,ie  i.|- 
proof. — A.  B.  S. 

Building    material:    Waterproof—     .      \     I 
Caudemberg, Nice,  Prance,     i  .S.  Pat.  1. 220, Jul. 
Mar.  27.   1017.     Hate  of  appl.,  Nov.  29,  1913. 
Renewed  Aug.  It  .   1916. 

Sj  i    li.  Pat.   151,648  of  1912  ;  this  J.,   191 

Hydraulic   lime  and  cement :    Production   of 

fro)))  combustion  residues  of  sewage,  canal-si 
or  the  like.     .1.    Klsncr.   licrlin-Friedenau,   Ger- 
many,    i  .8.    Pat.    1.220.7:::..    Mar.    27.    1817 
Hate   of   appl..    Dec.   26,    1913. 
20.  1017. 

See  Fr.  Pat.  458,551  of  191.1;  this  J.,  1913,  I 

Cement.  II.  IT.  Morgan,  Assignor  to  G.  S.  John- 
ston    Co.,     Chicago.     111.       l.S.     Pat.     1.221. '71. 

Apr.  3,  1017.     Date  of  appl.,  Mar.  is,  io|- 
si  i    Bng.  Pat.  017::  ol  1916  ;  this  J„  L9I6,  8»1. 

Leaching  flue-dust  [from  cement  kilns  .     UJB 
1,220,989.     >ec  VIJ. 
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Bessemer   and   open-hearth    practiee  :    Temperature 

measurements  in .     G.  K.  Burgess.     Trans. 

Axner.  Inst.  Min.  Eng.,  1917,  293 — 306. 
The  most  satisfactory  instrument  for  controlling 
furnace  and  casting  temperatures  is  an  optical 
pyrometer  using  monochromatic  light  and  per- 
mitting observations  from  a  distance.  The  cor- 
rections to  the  observed  pyrometer  readings  for 
emissivity  of  iron  (e  =010  for  red  light)  and 
liquid  iron  oxide  (e=0-53)  are  sufficiently  well 
known  to  allow  of  correct  results  being  obtained, 
but  there  may  be  uncertainty  in  the  case  of  liquid 
slags  (e=usually  about  0-05 ).  Temperature 
measurements  of  Bessemer  converter  charges  are 
not  deemed  practicable  by  pyrometric  methods. 
The  open-hearth  furnace  can  be  controlled  by 
observing  the  temperature  of  the  roof  of  the 
metal  bath,  and  of  the  slag  through  ports.  The 
temperature  of  the  roof,  which  may  vary  rapidly 
and  within  wide  limits,  does  not  necessarily  bear 
any  relation  to  that  of  the  bath,  which  is  usually 
kept  between  1(500°  and  1670°  C  The  tempera- 
ture of  the  metal  may  be  ascertained  fairly  aceur- 
,'  from  a  sample  taken  with  a  spoon.  A  series 
of  temperatures  observed  in  practice  are  tabu- 
lated.— W.  B.  S. 

S  i   ; ;    Spontaneous  generation  of  heat  in  recently 

hardened  .     C.  P.   Brush  and   B.  A.  Had- 

field.  Proc.  Boy.  Soc,  1917,  A.  93,  1S8— 211. 
Steels  of  various  types  were  found  to  generate 
measurable  quantities  of  heat  spontaneously,  but 
at  a  steadily  diminishing  rate,  for  a  considerable 
time  after  being  quenched  at  a  high  temperature 
and  hardened.  Curves  and  tables  are  given 
showing  the  results  obtained  with  carbon  tool  and 
"  high-speed  "  tungsten-chromium  steels  over 
periods  of  150  hrs..  and  the  rate  of  such  heat 
generation  in  nickel-chromium  steels  during 
periods  of  24  hrs.  Under  the  heat -insulating 
conditions  of  the  experiments,  an  actual  rise  of 
temperature  of  11'  ('.  was  clearly  observed  in 
some  cases  :  l>ut  it  is  pointed  out  that  in  practice 
tie-  heat  evolved  has  every  facility  for  dispersing 
without  increasing  the  temperature  of  the  steel. 
The  evolution  of  heat  appeared  to  be  unaccom- 
panied by  chemical  change,  since  the  hardness 
of  the  specimens  was  not  affected;  but  it  is  pointed 


of  strain  or  molecular  rearrangement,  doubtless 
accompanied  by  a  further  generation  of  heat,  and 
so  on  until  annealing  is  effected. — W.  E.  F.  P. 

Ferro-wanium.     If.  W.  GUlett  and    E.  I-  Mack. 

J.  Ind.  Eng.  Chem.,  1917,  9,  342—347. 
A  DESCRIPTION  is  given  of  experiments  carried  out 
with  the  object  of  obtaining  iron-uranium  alloys. 
By  using  pure  uranium  dioxide,  a  low-ash  coke, 
and  pure  iron  as  raw  mateiials  it  is  possible, 
employing  a  titling,  direct  arc  type  furnace  with 
water-cooled  magnesite  hearth  and  sides,  to  produc  > 
a  ferro-uraniurn  of  any  desired  uranium  content 
(40  to  70%),  with  carbon  below  2",,.  silicon  belo.v 
0-75%,  vanadium  below  0*5%,  and  traces  of 
aluminium,  sulphur,  phosphorus,  and  manganese. 
If  experiments  with  such  a  ferro-uraniurn  show 
that  uranium  steels  high  in  uranium  are  not 
valuable,  but  that  a  little  uranium  is  useful,  and 
if  the  amount  required  is  so  low  that  the  carbon 
introduced  by  the  ferio-uranium  is  harmless, 
then  the  furnace  might  have  an  uncooled  hearth 
and  the  ferro-uraniurn  would  contain  4  to  5%  ot 
carbon. — YV.  P.  S. 

Current  density   in  copper  refining.      L.   Addicks. 
Met.  and  Chem.  Eng..  1917,  16,311—315. 

Ix  general,  the  temperature  of  the  electrolyte 
should  be  raised  as  near  150"  F.  (65-5°  C.)  as 
possible  in  order  to  employ  as  high  a  current 
density  as  may  be  desirable  from  the  point  of 
view  of  cost  of  operation  ;  heating  of  the  electro- 
lyte by  exhaust  steam  will  be  necessary  to  maintain 
this  temperature,  unless  a  very  high  density, 
permitted  by  very  unusual  conditions.  i*  employed. 
The  relations  between  the  power  cost,  cost  of  plant, 
age  of  electrodes,  metal  tied  up,  and  the  current 
density  are  discussed,  with  the  view  of  showing 
the  points  to  be  considered  in  designing  an  electro- 
lytic plant.  These  general  relations  between 
current  density  and  cost  are  summarised  in  the 
following  table,  for  five  localities  where  the  pro- 
bable power  cost  is  estimated  at  /,,  c.  |c,  |c, 
J  c,  and  1  c.  per  kilowatt-hour  respectively.  It 
is  assumed  that  the  gain  from  released  heat  just 
offsets  the  loss  from  decreased  current  efficiency 
as  the  density  is  raised  :  that  the  interest  anrl 
depreciation  on  the  tank  house  and  power  plant 
are  20%  per  annum  ;  that  the  silver  and  gold 
values  in  the  anodes  amount  to  $100  a  ton  :  and 
that  other  conditions  are  equal. 
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out  (hat  the  present  methods  of  determining  hard- 
ness give  only  approximate  values.  The  result* 
obtained  are  regarded  as  showing  that  hardened 
-I  -1  is  in  a  condition  of  very  great  molecular  strain 
and  somewhat  unstable,  especiallv  at  first,  after 
being  quenched.  Spontaneous  relief  of  a  small 
portion  of  the  strain  causes  generation  of  heat 
until  stability  at  atmospheric  temperature  is 
''•'■'  lied.  Any  considerable  rise  in  temperature, 
tempering,  permits  further  spontaneous   relief 


The  figures  worked  out-  for  total   cost*  an 
the    actual    costs    of    refining,    but    simph     totals 
which    vary    as   the   actual   costs   will    when    the 
density   is  varied.      The  density   which   will   give 
the  minimum  cost  for  each   power  cost,   m.i 
found    from   the   curves   in    Kig.     I.    in    which    the 
density   is  plotted  against   tin-   variation  in  total 
operat'inu  cost*.     These  minima  are  again  plotted 
against  the  current  in  the  curve  marked  "  theory 
in  Pig.  2,  and  the  curve  found  in  practice  is  added 
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for  comparison.  The  two  curves  agree  well 
except   at  the  lower  power  costs,  where  practice 

■  nis  at  a  higher  current  density  than  would  bo 
expected,  and  this  is  due  largely  to  tin-  fact  thai 
although  a  certain    density  may   show  minimum 
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cost,  a  lii-In t  density  may  show  maximum  profits 
owing  to  a  greater  quantity  of  copper  being 
treated  by  the  plant  at  the  higher  density. — B.  N. 


Zinc;    Determination   of  - 
Met.   and   Chem.   Eng., 


191  ■ 


J.    H.    Hastings. 
,    16,  263  -  265. 


SOLUTION  of  the  ore  and  separation  of  iron  and 
manganese  are  effected  as  usual,  the  zinc  being 
etermined  by  titration  with  standard  potassium 
I'errocyaniile  in  a  boiling,  slightly  acid  solution 
(volume  about  200  c.c,  containing  5  c.c.  excess  of 
hydrochloric  acid)  containing  hydrogen  sulphide, 
a  saturated  aqueous  solution  of  which  (50  i.e.)  is 
added  to  prevent  decomposition  of  the  fcrro- 
cyanide  by  oxidising  agents  and  precipitate  any 

small  quantity  of  copper  present.      A  .">",,  solution 

of  uranium  nitrate  is  employed  a-  externa] 
indicator.-    W.  E   F.  1'. 

Aluminium  '/<<v/  :  Analysis  of- .  ,T.  E.  Clennell 

Kng.    and    .Miii.    J..'   I!H7,    103,   496—409. 
One  grm.  is  dried  at   I ).  t..  constant  weight 

and    the    loss    reported    as    moisture.      The    dried 

material  is  transferred  '"  a  drj  200  c.c.  beaker 
and  washed  with  eth.-r  till  ire.,  from  grease.  The 
filtered  extract  is  evaporated  in  a  tared  flask  and 
the  grease  weighed.  The  residue  from  t  he  exi  pac- 
tion i--  transferred  to  a  300  d    flask  and   dissolved 


in  dilute  hydrochloric  acid  ;  the  hot  acid  solution 
is  Altered  through  the  Alter  previously  used  into 
another  llask.  and  the  Biter  washed  with  hot 
water.  The  insoluble  residue  is  washed  hack  and 
treated  with  nitric  acid:  this  solution  is  filtered 
through  the  same  filter  into  a  separate  flask. 
The  ignited  insoluble  residue  consists  of  silica 
mixed  with  some  carbon  which  resists  ignition 
\ery  persistently.  It  is  fused  with  a  small 
quantity  of  sodium  peroxide  and  the  silica  separated 
as  usual  :  this  i<  calculated  to  silicon.     The  nitric 

ai  id  lilt  rate  i-  ■  v  aporat  ed  with  sulphuric  acid  and 
added  to  the  main  hydrochloric  acid  lilt  late. 
This  is  precipitated  with  hydrogen  sulphide,  and 
theprei  ipitate  digested  with  hot  50%  hydrochloric 
a.id  to  separate  copper  and  lead.  The  residual 
copper  sulphide  is  dissolved  in  nitric  acid  and  the 
copper  titrated  with  cyanide.  The  lead  solution 
is  neutralise.!  with  ammonia,  acidified  with  acetic 
acid,  and  precipitated  with  bichromate.  The 
filtrate  from  the  hydrogen  sulphide  precipitate  is 
oxidised  and  treated  with  excels  of  caustic  soda  : 
the  precipitate  is  dissolved  and  re-precipitated 
with  ammonia:  the  filtrate  from  the  ferric  hydr- 
oxide is  used  for  tin-  estimation  of  magnesium. 
The  alkaline  filtrate  containing  aluminium  and 
zinc  is  precipitated  with  sodium  sulphide,  and  the 
zinc  sulphide  determined  with  AT/10  iodine  and 
thiosulphate.  'The  aluminium  may  be  roughly 
determined  by  acidifying  the  last  filtrate,  expelling 
hydrogen  sulphide  by  boiling,  making  up  to 
500  c.c.  and  titrating  100  c.c.  with  .V ,  1  alkali 
first  with  methyl  orange,  and  then  with  phenol- 
phthalcin  as  indicator.  The  interval  between  tie- 
two  end -points  is  proportional  to  the  aluminium  : 
the  alkali  is  standardised  against  pure  aluminium. 
Special  methods  for  the  separate  determination  of 
the  impurities  are  also  described.     \V.  U.S. 

Aluminium  and  carbon.  O.  Ruff  and  E.  Jellinek; 
Z  anorg.  Chem..  1916,  97,  312 — 330.  Z.  angewj 
Chem.,  1916,  29,  Kef..  .33(5. 

Pore  aluminium  shavings  were  heated  with  the 
theoretical  quantity  of  finely  powdered  ash-free 
carbon  for  30  minutes  at  2000"  C.  in  a  dosed 
carbon  crucible  in  an  atmosphere  of  nitrogen-free 
hydrogen.  The  dark  orange-coloured  produi  t 
contained,  in  addition  to  the  carbide,  A1(C3,  some 
aluminium  or  a  carbide  less  rich  in  carbon.  With 
hydrochloric  ai  id  it  gave  a  mixture  of  methane  and 
hydrogen  containing  7-7",,  of  the  latter.  A  grey- 
coloured    carbide,    approximately    Al3(\.    can    be 

prepared  by  heating  a  mixtui f  aluminium    and 

carbon  in  the  calculated  proportions.  Under 
atmospheric  pressure  at  2200  t'.,  the  carbide. 
AI/':,.  dissociates  into  the  elements,  the  carbon 
being  graphitic  ;  vapour--  of  carbide  are  given 
and  these  are  richer  in  carbon,  the  higher  the 
temperature  and  pressure.  Curves  are  given  in 
the  original  showing  the  relation  between 
composition  of  the  carbide  vapours  and  the  tem- 
perature and  pressure. — 11.  J.  II. 

"  Thiogen"  process  /'•>/■  removing  sulphur  [dioxide 
from  smelter"}  fumes.    S.  W.  Young.    Amer.  Inst. 

of  Chem.  Eng.      Met.  and  Chem.  Bug.,  1'.'17.  16, 
309— 310. 

Tin:  process  has  been  designed  for  reducing  the 
sulphur     dioxide    from    smelter     furnaces    to    fl 
sulphur,  by  means  of  petroleum  hydrocarbons  or 

ill  her  carbonaceous  material.      in  1  he  dry  pKX 

the  sulphur  dioxide  and  hydrocarbon  vapours 

passed  over  a  catalytic  agent,  such  as  plaster  ol 
Paris,  at  a  bright  led  heat,  the  calcium  sulphate 
being  reduced  to  sulphide  by  the  hydrocarbons, 
and  again  oxidised  to  sulphate  by  the  sulphur 
dioxide.      It    has   been   found    that    the    gas   must 

i  ontain  at  least  7",,  of  sulphur  dioxide  for  sun 

ful  working,  and  that  the  gases  must  bi  preheated 
before  passing  over  the  contact  material.      In 
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wet  process,  the  sulphur  dioxiile  is  absorbed  by 
water  in  towers,  and  the  solution  mixed  with  a 
paste  or  solution  of  a  suitable  sulphide,  such  as 
barium  sulphide,  thus  forming  a  sludge  which 
contains  free  sulphur  and  complex  insoluble 
sulphur  salts.  The  sludge  is  settled,  filtered,  dried, 
and  heated  to  450° — 500°  C.  to  distil  off  the 
sulphur,  the  residue  being  afterwards  reduced  to 
sulphide  in  a  furnace.  Barium  sulphide  is  prefer- 
able to  the  cheaper  calcium  sulphide,  as  it  is  very 
soluble,  gives  insoluble  sulphur  salts,  and  the 
barium  salts  crystallise  in  the  anhydrous  state, 
an  advantage  in  the  last  stage  of  the  process  where 
the  free  sulphur  is  distilled  oft*. — B.  N. 

By-product  coke  and  coking  operations.    Ramsburg 
and  Sperr,  jun.     See  1I.\. 

Accurate    determination    of   silica    in    commercial 
analysis.     Hawley.     See  XXIII. 

Patents. 
Steel-making  and  like  furnaces  or  mixers.     Wellman, 
Seaver  and  Head,  Ltd.,  London,  and  R.  Gray, 
Redcar,   Yorks.      Eng.   Pat.   104,657,   Nov.   29, 
1916.    (Appl.  No.  17.147  of  1016.) 
In  steel  furnaces  or  mixers  in  which  a  port  structure 
is  used  to  give  communication  between  the  furnace 
port  and  the  port  of  the  regenerator  (see  Eng.  Pat. 
23.245  of  1908)  and  in  which  a  double  seal  is  used 
between  the  port  structure  and  the  regenerator, 
the  end  of  the  port  structure  opposite  the  regen- 
erator is  protected  by  a  cooling  device  or  water- 
jacket  which  may  be  a  continuation  of  the  upper 
seal  trough. — W.  R.  S. 

Steel-making  process.  Q.  G.  McMurtry,  New 
York.  Assignor  to  United  States  Steel  Cor- 
poration, Hoboken,  N.J.  U.S.  Pat,  1.217,972, 
Mar.  6, 1917.   Date  of  appl.,  Jan.  27,  1915. 

Steel  is  treated  first  with  a  basic  slag  and  then 

with  an  acid  slag  in  the  same  furnace  having  a 

lining  of  zirconia. — W.  F.  F. 

T.  S.  Maffitt, 


Iron  ores  ;   Process  of  treating  ■ 

St.  Louis,  Mo.,  Assignor  to  Mississippi  Yallev 
Iron  Co.,  Wilmington,  Del.  U.S.  Pat.  1.219.338, 
Mar.  13,  1917.  Date  of  appl.,  May  9,  1910. 
The  ore  with  its  gangue  is  subjected  to  the  action 
of  heat  in  the  presence  of  a  reducing  agent,  such  as 
gas  containing  carbon  or  hydrocarbons.  The  iron 
is  thus  rendered  magnetic  and  is  separated  mag- 
netically from  the  gangue  before  the  temperature 
has  fallen  below  450°  F.  (about  230°  C.).— J.  H.J. 

Cast-iron  ;    Method  of  making .    H.  W.  Lasb. 

Cleveland,  Ohio,  Assignor  to  The  West  Coast 
Iron  Co.  U.S.  Pat.  1,220,349,  Mar.  27,  1917. 
Date  of  appl.,  Nov.  21,  1912. 
Steel  scrap  is  molted  under  non-oxidising  con- 
ditions, in  a  reverberatory  furnace,  with  a  mixture 
of  carbonaceous  material,  silica,  and  finely  divided 
cast-iron  in  equal  proportions. — W.  E.  F.P. 

Iron  ;   Composition  for  polishing  ■ 


.  M.  Yasuda, 
Koishigawa,  Japan.  U.S.  Pat.  1.216.643,  Feb.  20, 
1917.  Date  of  appl.,  Mar.  14.  1914. 
A  composition  for  polishing  iron  consists  of  3 
parts  by  weight  of  dehydrated  alum,  2  parts  by 
weight  of  finely  divided  uncoatert  metallic 
aluminium,  and  5  parts  by  weight  of  powder,  d 
crystalline  silica,  the  ingredients  being  in  intimate 
contact  and  capable  of  reacting  with  each  other 
and  with  the  iron  rust. — T.  H.  B. 

Iron    and    steel;     Process    for    rust-proofing . 

W.  H.  Allen.  Assignor  to  Parker  Rust  Proof  Co. 
of  America.  Detroit.  Mich.  U.S.  Pat,  1,219,526, 
Mar.  20,  1917.    Date  of  appl.,  Sep.  25,  1916. 

AFTER  treatment  with  a  hot.  aqueous  solution  of 
phosphoric  acid  to  remove  the  scale,  the  articles, 


while  still  wet,  and  without  preliminary  washing, 
are  immersed  in  an  aqueous  solution  of  acid 
ferrous  and  ferric  phosphates  until  black  basic 
phosphates  of  iron  are  formed  upon  their  surfaces. 

— W.  E.  F.  P. 

Ferrophosphorus  ;    Process  of  producing  - 


-  from 
nelsonite.  J.  J.  Gray,  jun..  Rockdale,  Tenn. 
U.S.  Pat.  1.216.306,  Feb.  20,  1917.  Date  of 
appl.,  June  26,  1916. 

A  charge  of  carbon  and  nelsonite  ore  containiiiL.' 
triealcium  phosphate,  iron  oxide,  titanium  oxide, 
and  alumina  is  mixed  with  pbospbatic  material  and 
silica  in  excess,  and  smelted  at  a  constant  tem- 
perature in  a  blast-furnace  so  as  to  cause  a  maxi- 
mum reduction  of  iron  oxide,  indirectly,  and  also  a 
direct  maximum  reduction  of  the  phosphate, 
without  fluxing  the  titanium  oxide.  A  reducing 
atmosphere,  is  maintained  throughout.  After 
lluxing  and  smelting,  the  charge  is  followed  by 
one  of  iron  ore,  basic  material,  and  coke.  The 
process  is  designed  to  pi  event  the  "  dirty  hearth" 
usually  produced  in  making  ferrophosphorus  in 
the  blast-furnace. — T.  H.  B. 


Aluminium  ;  Production  of  - 


-.  E.  E.  P.  J.  P.S.J. 


de  St.  Laurent,  Twickenham,  Middlesex,  and 
R.  D.  Mackintosh,  Mortlake,  Surrey.  Eng.  Pat. 
11,820  of  1915  ;  date  of  appl.,  Mar.  16,  1916. 
Dried  and  powdered  clay,  made  into  a  thick 
cream  with  acidified  distilled  water,  is  treated 
with  superheated  steam,  whereby  the  impurities 
are  rendered  insoluble  and  a  solution  is  obtained 
from  which  pure  aluminium  hydroxide  is  subse- 
quently precipitated  by  ammonia.  The  washed 
and  dried  precipitate  is  reduced  by  heating  with 
carbonaceous  matter. — W.  E.  F.  P. 

Metallic    compounds    [aluminium]  from   carbides ; 

Production  of .     P.  R.  Hershnian,  Chicago, 

111.,  Assignor  to  The  Mineral  Products  Co..  New 
Y'ork.  U.S.  Pat,  1.220,843,  Mar.  27,  1917. 
Date  of  appl.,  Dec.  21,  1914. 
To  produce  metallic  aluminium  from  aluminium 
carbide,  the  latter  is  heated  to  about  2200°  C, 
in  the  presence  of  a  small  amount  of  an  aluminium 
compound  to  facilitate  decomposition,  until  the 
charge  begins  to  melt,  when  the  temperature  is 
lowered  to  about  2100°  C.  Alternatively,  the 
carbide  is  heated  under  pressure  in  the  presence 
of  a  gas  containing  hydrogen  which  has  no  influence 
on  the  decomposition. — W.  E.  F.  P. 

Metal  [tin]  from  scrap  or  tcaste  sheet  metal  or  sheet 

metal  articles  ;  Recovery  of .   H.  A.  Leaver, 

Westcliff,  Essex,  and  H.  H.  Hosack,  Twicken- 
ham, Surrey.  Eng.  Pat.  13.168  of  1915  ;  date 
of  appl.,  Mar.  15,  1916. 

In  an  electrolytic  detaining  process,  the  waste 
metal  is  conveyed  through  the  electrolyte  on 
a  horizontal,  endless  rubber  band.  The  surface 
of  the  band  is  provided  with  inter-connected, 
metal  parts  constituting  the  anodes  upon  which 
the  material  rests  and  to  which  the  current  is 
supplied  ;  and  a  number  of  vertical,  stationary 
cathodes  are  arranged  in  the  electrolytic  tank 
on  each  side  of  the  conveyor. — W.  E.  F.  P. 

Concentration     of    ores;      Apparatus    for     . 

Minerals     Separation.     Ltd.,      London.     From 
Minerals  Separation  and  De  Bavay's  Processes 
Australia  Proprietary,  Ltd.,  Melbourne.     Eng. 
Pat,  104,366,  Feb.  26,   1916.     (Appl.  No.  2902 
of  1916.) 
The  level  of  liquid  in  a  separating  vessel  forming 
part  of  an  apparatus  for  the  concentration  of  ■ 
by  the  froth  notation  process,  is  controlled  by  a 
device  comprising  the  combination  of  a  float  in 
the  separating  vessel,  a  cock  on  the  air-inlet  pi] 
and   an   operative   connection    between   them,   so 
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thai  the  air  supply  is  reduced  as  the  li-\  <-l  of  the 
liquid  falls.  A  number  of  flotation  vessels  and 
centrifugal  pumps  are  arranged  in  series,  and  each 
pump  withdraws  material  from  the  bottom  "t  one 
-  I,  agitates  it.  ami  delivers  it  to  the  next 
flotation  vessel,  the  delivery  of  tin-  pumps  being 
controlled  as  desi  ribed.  — T.  H.  B. 

nitration     of    ores;      Apparatus    for     . 

Minerals  Separation,  Ltd.,  London.     From  F.  .1. 
Lyster,  Broken  Hill.  N.S.W.     Eng.  Pat.  104,367, 
Feb.  26,   1916.     (Appl.  No.  2903  of  L916.) 
Wmiis    a   separating    box    of    rectangular   form 
I  aving  an  outlet  for  tailings  ai  the  bottom,  ami  an 
os  erfkra  at  the  to]  1. 1  iot  1 1  discharging  into  launders, 
rranged    two   hollow    vessels,   adjustable   in 
height,  with  their  open  lower  ends  immersed  in 
liquid    and    their   upper  edges  a   little   above 
the  level  of  the  liquid  ;     these  vessels  are  cylin- 
drical at  their  lower  portions  and  conical  at   the 
uppi  i  part,  with  launders  round  their  upper  edges. 
The  or.-  pulp,  together  with  a  frothing  agent,  such 
..s  eucalyptus  oil.  passes  from  a  teed  box  above 

1  In-  si  palatini.'  box,  through  pipes  extending  down 
the  hollow  \i-ss.-ls,  and  discharging  below  the 
surface  of  the  liquid.  These  pipes  aie  provided 
with  air  inle-ls  near  the  upper  end,  through  which 
air  l-  sucked  in  by  the  flowing  pulp,  and  haffle- 
plates  are  fixed  within  the  hollow  vessels  im- 
mediately under  the  ends  of  the'  pipes,  in  such  a 
position  that  cniulsitii  -at  ion  of  the  pulp  is  ensured. 
The    froth    of    concentrates    floats    to    the    surface 

"i  the  liquid  in  the  hollow   vessels  and  overflows 

into  the  launders,  and  the  excess  liquor  overflows 
from  the  separating  box  and  is  returned  to  the 
circuit.— T.  11.  B. 

Ore&  :    Apparatus  for  separating b<i  flotation. 

H.  B.  T.  Ilaultain.  Toronto.  Canada.  '    U.S.  Pat. 

I,218,400,Mar.6,1917.  Hate  of  appl.,Apr.l9,1915. 
A    RECEPTACLE   for  the  mixed   pulp   discharges  on 

i"  ...  number  of  substantially  triangular,  over- 
tapping,     inclined     and    closely    set     plates.     The 

plat's  are  arched  in  cross-section  so  as  to  spread 
the   pulp   in    fan   shape.      The   pulp    is   discharged 

into  a  second  receptacle,  and  currents  of  air  are 

■  n  on  to  its  surface  in   front    of  the   inclined 
8    from    a    series    of    nozzles.     An    overflow 

discharge  is  also  pi-(>\  ided  in  the-  sei  ond  r ptacle. 

W.  F .  F. 

entrating  ore  ;    Method  and  apparatus  for    . 

H.     .M.     Dunn,     Hurley,     N.  Mex.     U.S.  Pat. 

1.  L'U".  ll.stl.Mar.  1 :;.  1IU7.  Hat.  -of  appl.  .Ma\  11.1  !i  1.",. 

In  an  agitation-froth  process,  a  mixture  of  ore 
pulp  and  frothing  agent  is  passed  continuously, 
by  means  of  a  current  of  air.  into  the  lower  part 
of  the  frothing  compartment  of  a  separator.  This 
ipartment  has  a  concave  side  against  which 
the  -i i. -am  of  ore  i-  d..|i\  ered,  so  that  on  this  side 
the  pulp  is  raised  to  a  higher  level  than  that  of  the 
hulk  .cml   receives  additional    aeration    in    falling 

hack   upon  the   main  surface-.      \Y.  E.  !•'.  P. 

Magiu  ti<  ores  :  .1/'  thod  and  apparatus  for  s<  paraUng 

.     J.  Weatherby,  Assignor  to  Electric  Ore 

.-•parator    Co..    New    Cumberland,     Pa.      I'.s. 
1,218,916,    Mar.    13,    1917.      Hal,-   ,,|    appl., 
June  12.   1915. 

Tnr.  ore  in  the  form  of  -mall  pari  i'  les  is  carried  by 
a  travelling  bell  between  two  electromagnets,  the 
pel.  v  of  w  hie  1 1  are  of  opposite  sign,  and  are  altern- 
ately and  rapidly  reversed  so  thai  the  magnetic 
particles  are  caused  to  rotate  and  thus  detach 
themselves  From  the  non-magnetic  particles.  The 
or.-  is  then  subjected  to  a  magnetic  held  between 
pieces  of  tie-  same  hut  rapidly  alternating 
polarity,  so  thai  the  magnetic  particles  repel  one 

another  and   settle  in  a    nil  c    .     layer  on    the   noli- 
■  ■  i  ic-  pari  ides.  — \v.  I-'.  ]•'. 


Zinc,   lead,  and  sulphur  from  sulphide  urea  ;  Be- 
covery  of  .     I-'.  II.  Baviland,  London.     I- 1.4 

Pal    104,516,  Jan.  3,  1916.  (Appl.  No.  86of  1910 .) 

Zinc  sulphide  ore  mixed  with  an  excess  of  carbon 
is  heated  in  a  furnace  with  a  flame  of  redticing 
■_'.is  mixed  w  ith  not  more  than  the  required  amount 
of  air  to  can  -.-  combust  ion  of  t  he  nascent  hydrogen 
or  hydrogen  sulphide  which  is  formed  :  free  sulphur 
is  thus  produced,  and  the  zinc  is  reduced  and 
volatilised.  Tie-  fume  from  the  furnace  is  suh- 
jected  t"  electrostatic  precipitation  in  two  stages 
to  separate  first  tie-  zinc  in  liquid  form,  and  then 
the  sulphur,  preferably  in  separate  chambers.  The 
ore-  maj  be  desulphurised  in  a  furnace  as  described 
and  the  oxidised  residue  transferred  to  an  electric 
furnace  to  recover  the  zinc.  If  the  ore  conti 
I. -ad.  the-  volatilised  metals  are  fractionally  pre- 
cipitated a-  oxides  in  separate  chambers  by 
electrostatic  means.  The  sulphur  and  zinc  may 
oe  precipitated  together  and  subsequentlv  separ- 
ated.- -W.  It.  s. 

Zinc  :  Extraction  of .     H.  L.  Sulinau.  H.  F.  K. 

Pic-are!,  and  The  Metals  Extraction  Corporation, 
Ltd..  London.  Eng.  Cat.  101,697,  .ran.  2% 
1916.     (Appl.  X...  1063  of  1910.) 

In  a  cyclic-  process,  successive  small  quantities  "f 
powdered,   oxidised  zinc-  ore  are  agitated  with  > 
Hi",,  solution  of  sulphuric  acid  until  the  acid 
of  tie-  liquid    is   reduced  to  between   1   and  J 
when     neutralisation     is    completed     quickly    by 
agitation    with    the    requisite    quantity    of    zini 
hydroxide  (obtained  in  a  previous  operation)  :  in 
the  presence  of  decomposable  silicates  the  mixture 
is    preferably     maintained     at     !>n        inn    c. 
neutralised  pulp  is  then  tilt  ered.  the  strong  solution 

of  zim-  sulphate  being  treated  to  remove  copper, 
cadmium,  and  iron,  and  finally  electrolysed  toi 

1 overy    of    zinc    and    regeneration    of    the    acid 

solvent  :  the  residue  is  washed  with  water  and 
the-  washings  treated  with  milk  of  lime  to  precipi- 
tate zinc  hydroxide  for  subsequent  use  in  neutral- 
ist ton. — W.  E.  F.  P. 

Zinc;    Condenser    in    (he    metallurgy   of .     J, 

Thomson,  New    York,  and  F.  A.  J.  Pit /.c.-ral.t. 
Niagara  Falls,  Assignors  to  John  Thomson  Press 
Co.,    Jersey    Citv,    N.J.     U.S.    Pat.    1.219 
Mar.  13,  PUT.     Date  of  appl,  June  21,  1916. 

Tin:  low.-r  end  of  an  inclined  condenser  communi- 
cates with  a  receptacle  for  liquid  zinc,  the  ■  "ii- 
denser  and  receptacle  being  enclosed  in  a  single 
structure  I  nit  pro\  ided  with  separate  heating  flues. 
The  flow  of  zinc  funic-  and  the  temperature  of  the 
condens.-r  are  controlled  so  that  condensation  is 
practically  complete  at  7508— 700°  C— W.  E.  F.  P. 


Zinc-distilling  furnaci  :  Electric 


J.  Thomson, 


New    York,  and    P.    A.   .1.    FitzGerald.   Nia 
Palls.   Assignors  to  .John  Thomson   Pres 
Jerse\  Citv.  N..I.      I   .S.  Pat.  I. 'JIH. PH.  Mar.  13, 
PUT.     Hal.-  of  appl..  June  21,  1916. 

The    heating    chamber    of    an    electric-    distilling 
furnace  is  divided  into  upper  and  lower  communi- 
cating   compartments     by    a    slightly    inclined, 
transverse    partition    having   an   opening  at    the 
low  it  end       The-  lower  or  disl  illation  compartment 
contains  a  suspended  resistor  which  is  enclosed  by 
an  op.-n  hot  ton  1  casing  on  the  top  of  which  a 
of  granular  carbon  is  disposed  ;  and  vertical  flues, 
communicating  with   the   interior  of  this   ■ 
by  means  of  openings  in  the   vertical  sidi 
provided  between  the  Latter  and  the  furnace  walla 
The   zinc   fume-   from   the   interior  of  the  resistot 
casing  i-  thus  caused  to  pas.-,  around   the 
before  entering  the-  upper  < u-  fume  compartment 
onitswai  to  the  condenser,  -W.  E.  F.  P. 
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Pot 


for  melting  metals.     Gibbons 


Furnaces  , 

Bros.,  Ltd.,  and  If.  Masters,  Lower  Gornal, 
Staffs.  Eng.  Pat.  104.583.  Mav  1.  1910.  (Appl. 
No.  6167  of  1916.) 

Two  or  more  pot  furnaces  are  combined  in  a  brick- 
work structure,  each  furnace  having  an  up-cast 
or  down-cast  waste  heat  flue  and  a  down-cast 
hot  air  flue  or  flues  arranged  at  the  side  of  the 
waste  heat  flues  or  between  these  and  the  furnaces. 
The  hot  air  flues  have  air  inlets  at  their  upper  ends 
and  are  connected  at  their  lower  ends  with  closed 
ash-pits  under  the  fire-bars. — W.  R.  S. 

Furnace  ;     Open-hearlh    .     N.    Thomas    and 

A.  W.  Allen,  Birmingham.  Ala.  U.S.  Pat. 
l,217,367,Feb.27. 1917.  Date  of  appl.  .Dec.  16.1915. 

The  hot  gases  pass  upward  from  a  common  inlet 
through  a  number  of  vertical  flues  connected  at  the 
top  at  an  acute  angle  to  extensions  which  are 
inclined  downward  toward  the  furnace  hearth. 
A  supply  of  fluid  may  be  delivered  to  each  flue  by 
a  pipe  which  passes  through  the  end  wall  of  the 
furnace  and  extends  into  and  parallel  with  the 
inclined  part  of  the  flue,  terminating  short  of  the 
flue  outlet.— W.  F.  F. 


Furnace;    Basic  open-hearth 


S.  Naismith. 


Chicago.    111.     U.S.    Pat.    1,220,444,    Mar.    27. 
1917.     Date  of   appl..    Apr.    17,    1916. 

Ix  a  basic  open-hearth  furnace,  a  series  of  re- 
movable water  coolers  is  disposed  in  the  walls 
at  the  s'ag  line  and  close  to  the  lining  ;  the 
weight  of  the  wa'ls  is  borne  by  a  series  of  external 
buck  stays.— W.  E.  F.  1 '. 

Hahble     for      mechanical      roasting-furnaces.     W. 

Hommel,      Zurich.      Switzerland.       U.S.      Pat. 

1. 220. 513.Mar.27. 1917. Date  ofappl.,Aug.23, 1916. 
In  a  rabble  (see  fig.)  having  two  series  of  scraper 
blades  arranged  alternately  and  provided  with 
inclined  working  faces  perpendicular  to  the  hearth 
level,   each   blade   has  an   outwardly   and   down- 


wardly inclined  face,  e,  forming  a  sharp  cutting 
edge,  g,  with  the  base.  The  blades  are  connected 
with  each  other  by  bridge-like  stays,  i  ;  a  vertical 
web,  m.  terminating  in  a  cutter,  adjoins  each 
outer  cutting  face  ;  and  a  small,  inclined  face,  o. 
adjoins  each  of  the  outer  cutting  edges,  g. 

— YV.  E.  F.  P. 

Ores ;     Process  of   treating  .     G.    F.    Downs, 

Buffalo.    N.Y.     U.S.    Pat.    1,216.067.    Feb.    20, 
1917.     Date  of  appl.,  Dec.  7,  1914. 

The  ore  is  fed  into  the  upper  end  of  a  slightly 
inclined  rotating  cylinder,  through  which  it  moves 
longitudinally  and  at  the  same  time  has  a  trans- 
verse tumbling  movement.  The  ore  is  pro- 
gressively heated  by  hot  gases  moving  through 
the  cylinder  in  the  opposite  direction,  and  finally 
passes  into  a  part  of  the  cylinder  where  it  is 
.subjected  to  blasts  of  air  or  other  gas,  so  directed 
as  to  produce  violent  radial  agitation  and  thereby 
facilitate  chemical  reaction  between  the  ore  and 
the  gas.— W.  F.  F. 

Oxide  ores  of  copper  :  Process  of  concentrating . 

R.    Gahl,    Miami.    Ariz.     U.S.    Pat.    1,217,437, 
Feb.  27,  1917.     Date  of  appl.,  Dee.  27.  19  Hi. 

Copper   is   dissolved   from  the   ore   by   acid   and 


precipitated  by  metallic  iron,  undissolved  iron  is 
separated  magnetically  from  the  pulp,  and  the 
residue  containing  cement  copper  is  subjected  to 
flotation.— T.  H.  B. 

Clad    metals  ;     Process    of    making    .     B.    E. 

Eldred,  New  Y'ork,  Assignor  to  The  Commercial 
Research  Co.  U.S.  Pat.  1.217.581,  Feb.  27, 
1917.  Date  of  appl.,  Jan.  21,  1910.  Renewed 
Feb.  10,  1916. 

A  body  of  steel  is  placed  in  a  mould  and  a  body 
of  copper  placed  in  contact  therewith  and  the 
temperature  is  raised  until  the  copper  melts.  The 
mould  and  contents  are  then  cooled  from  below 
by  abstraction  of  heat  from  the  bottom,  while 
still  heating  the  rest  of  the  mould,  so  that  the 
topmost  layer  is  the  last  to  solidify. — T.  H.  B. 

31cta1lic  compound.     II.  B.  Coho,  Mount  Vernon, 

N.Y.,  Assignor  to  United  Lead  Co.     U.S.  Pats. 

(a)  1.217,710,  and  (b)  1,217,711,  Feb.  27,  1917. 

Dates  of  appl.,  June  7,  1915,  and  July  29,  1910. 

(A)  A  mixture  of  lead,  copper,  tin,  and  antimony 

sulphide,     (b)   A  mixture  of  lead   and   copper  is 

fused    with    antimony    sulphide    associated    with 

sodium. — W.  F.  F. 

Metallurgical  process.  [Electrolysis  of  fused  copper 
sulphide.]  YV.  E.  Greenawalt,  Denver,  Colo. 
U.S.  Pat.  1.218.177.  Mar.  6,  1917.  Date  of 
appl.,  Nov.  23,  1912.     Renewed  Jan.  17,  1917. 

Copper  sulphide  is  fused  at  a  high  temperature 
and  subjected  to  electrolysis  to  separate  the  metal 
from  the  sulphur.  Steam  and  reducing  gases  are 
applied  to  the  highly  heated  liberated  sulphur  to 
form  hydrogen  sulphide. — W.  F.  F. 

Lead  and  molybdenum  ;  Process  for  separating 

from  mineral  wulfenite.  A.  Kissock,  Tucson. 
Ariz.  U.S.  Pat.  1,218,412,  Mar.  6,  1917.  Date 
of  appl.,  Dec.  14,  1915. 

Lead  molybrlate  (wulfenite)  is  mixed  with  carbon 
and  a  suitable  flux  such  as  soda  ash.  and  heated 
in  a  furnace  to  a  state  of  quiet  fusion,  when 
metallic  lead  and  a  slag  containing  sodium  molyb- 
date  are  produced,  and  are  separately  withdrawn. 
The  slag  is  cooled,  ground  in  a  suitable  crusher, 
and  mixed  with  carbon  and  silica,  with  or  without 
iron.  The  mixture  is  again  heated  to  quiet  fusion, 
and  the  metallic  molybdenum  and  slag  produced 
are  separately  withdrawn. — W.  F.  F. 

Ores  ;  Process  for  extracting  metals  from  their . 

W.  E.  Greenawalt.  Denver,  Colo.  U.S.  Pat. 
l,218,996,Mar.l3.1917.  Dateof appl., June  1,1915. 

The  ore  is  charged  into  a  vertical  cylinder,  in 
which  it  is  roasted  by  a  blast.  The  lower  end  of 
the  cylinder  is  submerged  in  a  tank  containing  an 
acid  solvent.  The  roasted  ore  is  cooled  and  wetted 
while  still  in  the  vertical  column,  and  transferred 
from  the  lower  end  to  the  extracting  solution. 
The  exhausted  ore  is  continuously  withdrawn  from 
the  tank,  means  being  provided  for  removing  the 
sands  and  slimes  separately. — \Y.  R.  S. 

Ores  :  Automatic  controlling  system  for  continuous 
agitation    and   transfer   systems  for    treatment    of 

.     J.  W.  Bucher  ami  R.  P.  Akins.  Assignors 

to  Colorado  Iron  Works  Co.,  Deliver,  Colo. 
U.S.  Pat,  1.219.240,  Mar.  13,  1917.  Date  of 
appl.,  Oct.  7,  1915. 

A  continuous  flow  of  pulp  is  made  to  circulate 
through  a  series  of  communicating  tanks  in  one 
direction  and  a  continuous  flow  of  solvent  in  the 
opposite  direction.  The  transfer  and  supply  of 
pulp  and  solution  from  one  tank  to  another  is 
controlled  automatically.  Air  under  pressure  is 
used  for  agitating  ami  transferring  the  liquors. 

— W.  R.  S. 
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Slasl-furnaci  ./us'.-.-  Process  of  preheating — — . 
O.  Oesterlen,  Zweibriicken,  Germany.  I  ,S. 
I'at.  1,219,852,  Mar.  20,  1917.  Date  of  appl., 
Apr.  1,  1916. 

A  portion  of  the  filtered  or  uufiltcivd  waste  l';mk 

from  blast-furnaces  is  burnt  in  preheaters  through 
which  th''  main  volume  nf  tin-  gases  is  conducted 
before  being  burned  in  the  hot  bias!   ovens. 

W.  i  .  P.  p. 

.  U.K. 


Separator  ami  amalgamator :  ( 'entrifugal  - 

Zimmcr,  Lok  Angeles,  t'al.  I.S.  I'at.  1,220,051, 
Mai.  20,  L917.  Date  of  appl.,  Aug.  4,  1914. 
Ore  is  fed  from  a  hopper  to  the  bottom  ol  a 
rotating  bow]  containing  mercury.  The  bowl  is 
provided  with  Superposed  annular  shelves,  the  edges 
of  which  air  bevelled  downward  andinward.  The 
top  of  the  bowl  projects  inward  forming  a  \ .  rtical 
wall,  bo  (hat  a  pocket  is  formed  with  the  upper- 
most shelf  for  tin-  reception  of  the  amalgam.  The 
ore-feed  pipe  carries  an  inner  adjustable  stationary 
bowl,  having  a  vertical  wall  at  the  top.  a  passage- 
way being  formed  between  t His  wall  and  the 
vertical  wall  of  the  rotating  howl. —  W.  P.  P. 

Process   ami   means    for    filtering    [jewellers'    icaste 
wash]  water.    U.S.  Pat.  1,217,397.    See  XIXb. 


XL— ELECTRO-CHEMISTRY. 

Silicon  ami  it.*  thermoelectric  power.     Fischer  and 
Baerwind.     Set  VII. 

I'M  I  NTs. 

Furnace-wall  construction  :  Electric .     I.  Hech- 

enbleikner,  <  lharlotte,  N.C.,  Assignor  to  Southern 
Electro-Chemical  Co.,  New  York.  U.S.  I'at. 
1^17,306,Peb.27,1917.Dateofappl.,Sep.27,1915. 

The  body  of  the  furnace  is  water-cooled  and  con- 
nected to  a  tapered  non-cooled  portion  above, 
which  in  turn  is  connected  to  a  non-cooled  elbow 

Bection,    the    connections    being    made    h\     .  hannel 

steel  sectaans  bolted  together.  A  lining  of  chilled 
slag,  substantially  uniform  in  thickness,  extends 
completely  around  the  side--  and  over  the  bottom 
of  the  water-cooled  and  non-cooled  parts. — li.  X. 

Furnace;  Electric .    C.    \.    Pfanstiehl,   Wau- 

kegan.  111.,  Assignor  to  Pfanstiehl  Co.  I.S. 
Pat.    1.^17.4<t7.    Feb.   ^7.    1917.      Hate  of   appl.. 

July  11,  it'll. 

A  ti'bk  of  refractory-,  porous,  heat-resisting 
material,  such  as  alundum.  forming  a  heating 
•  handier,  is  surrounded  bj  a  steel  .shell  mi  as  to 
form  an  annular  spare  into  which  hydrogen  is 
passed,  and  the  shell  is  embedded  in  heat-resisting 
material  contained  in  an  outer  receptacle.  The 
hydrogen  percolates  through  the  tube  into  the 
heating  chamber.  \  carbon  resistance  element, 
of  substantially  semicircular  cross-so  t ion.  is  dis- 
poeed  within  the  alundum  tube,  and  arranged  to 
support  articles  to  be  treated  in  the  heating 
chamber.  The  resistance  element  is  heated  by  an 
.  lectric  current,  connected  through  terminals  pro- 
vided with  channels  for  the  passage  of  a  current 
of  cold  water.— B.  N. 

Furnace*  ;    Terminal  for  electric 


T  F.  Baily 
and  ]■".  T.  Cope,  Assignors  to  The  Electric 
Furnace  Co.,  Alliance.  Ohio.  I'.s.  I'at.  1,218,042, 
Mar.  ii.  1917.  Date  of  appl.,  Apr.  27,  1916. 
THE  terminal  of  the  furnace  is  composed  of 
an  electrode  Burrounded  by  loose  refractory 
material  in  a  container  with  means  lor  supporting 
and  insulating  the  container  from  the  furnace. 
Laminated   conductor  -trip-  are  connected  to  a 

supply   main,    tin    extremities  of   the   strips   being 
located   upon   each    Bide    "I    the    electrode,    with 


metal  blocks  between  each  strip  and  the  adjacent 

side  of  the  container,  A  plate  is  located  upon 
each  side  of  the  container,  adjacent  to  the  metal 
blocks,  w  ii  ii  means  for  drawing  the  plates  to 

each  ot  her.       H.  X. 


Furnace  :    Electric 


.    V.  T.  Cope,    \ssi_»,.,.i'  to 
The  Electric  Furnace  Co.,   Uliance,  Ohio.    I    8 

I'at.  1,218,058,  Mar.  Ii.  L917.  Hate  ot  ai.pl., 
\pr.  27,  1915. 

A  REFRACTOR'S  trough,  containing  a  granular 
resist  a  nee  material,  is  supported  within  the  heating 

chamber  of  the  furnace  by  spaced  walls  disposed 
t  rails \  ersely.  SO  that  the  tl'OUgl)  is  spaced  upon  all 
sides  from  the  Upper,  lower,  and  side  wall.-  of 
the  furnace,  and  circulation  of  air  is  thus  allowed 

tians\  ersely  around  the  trough  between  th.  spaced 
walls.— IS.  X. 

Induction  furnace;  Electric  — .  I'.  Wright, 
Vancouver,  British  Columbia.  U.S.  I'at. 
L,218.151,Mar.6,1917.  Date  of  appl., May  11,1914-. 

'I'm:  furnace  comprises  a  core  and  winding,  the 
core  being  surrounded  by  a  secondary  coil  provided 
with    an    element     of    good    electrical-conducting 

material,    such    as    copper,    an. I    having    enlai 
terminal     electrodes     at     the     ends.      A     cast-iron 
chambered     resister,     closed     at      its    ends     by     the 
electrodes,    is    in    circuit     with    the    latter,    and    is 
adapted  to  bold  a   body  of  melted  metal 
t  be  electrodes  and  in  contact  with  them.      15.  X. 

Fwrnaci  :  Electric  -.  <'.  \.  Pfanstiehl.  W.uke- 
gan,  III..  Assignor  to  Pfanstiehl  Co.,  North 
Chicago,  111.  U.S.  I'at  1,218,582,  Mar.  ft,  lt'17. 
I  (ate  of  appl..  Apr.  1"),  1915. 

A  HOLLOV  cylindrical  tube  of  alundum  is  pro- 
vided  on  its  outer  surface  with  a  glaze  imper 
t..  air  or  gas,  and  a  wire  for  conducting  th.-  eli  ■  t  ric 
current  is  coiled  helically  within  the  tube,  sub- 
stantially in  contact  with  the  inner  walls.  The 
interstices  between  the  coils  are  filled  with  a 
refractory  cement ,  so  as  to  form  a  smooth  i  ylindrl- 
cal  inner  surface,  and  the  open  ends  are  stopped 
by  refractory  plugs.  A  supply  of  hydi 
conveyed  bv  pipes  to  and  from  the  interior  of  the 
tube.— B.  X. 

Hotter//  [;  Electric — ■ — ].  .T.  M.  Plannerv,  Pitts- 
burgh, Pa.  l.s.  I'ats.  (a)  1,217,788  and  (b) 
l,217,739,Feb.27,1917.  Date  of  appl., May  3,191ft 

(a)  Ax  ioniser  for  electric  batteries  compri 
a  thin  sheet  of  perforated  celluloid,  insoluble 
in  the  electrolyte,  and  carrying  radioactive  material 
incorporated  in  it.  (n)  An  ioniser  comprises  a  per- 
forated separator  for  the  plates  of  the  bat; 
with  a  coating  of  radioactive  material  carried  in 
an  insoluble  vehicle. — B.  X. 

Electrode  for  >/>  m  rating  jmrc  oxygen.   J.  F.  £ 

Assignor  to  0.  1'.  Coshow,  Roseburg,  Oregl 
U.S.  I'at.  1,218,584,  -Mar.  ft,  i!'17  Hate  of 
appl.,  Aug.  4,   1915. 

A  coMPOt'Nn  electrode  is  composed  of  hydrogen- 
absorbing  porous  palladium,  and  a  catalvsi  "f 
rhodium,  adapted  to  make  the  palladium  Rive  up 
its  hydrogen  when  brought  into  contact  with 
oxygen  in  solution. — B.  X. 

Water-electrolysing  apparatus.     1!.   J.   J.   Mueller, 
Chicago.    111.,   and  E.  (..   Rowlands,  Milwa 
Wis..  Assignors  to  Universal  Oxygen  t  o.       I  >. 
I'at.    1,219.843,  -Mar.  20.   1917.     Hat, 
Mai.  21,   1!H3. 

A  deep  metal  tank  is  di\  ided  int  o  conimnnii  a 
compartments  bj  vertical  partitions  which  t  ■mi. 
with  the  sides,  a  series  of  electrodes  of  the  same 
polarity  :  the  tank  has  an  arched,  metal  covei  from 
which  depend  a  number  of  metal  plates,  "tie 
nearly  to  the  bottom  of  each  compartment,  fori 
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a  corresponding   series   of   electrodes   of   opposite 

Eolarity.  The  cover  is  insulated  from  the  tank 
y  a  diaphragm  through  openings  in  which  the 
metal  plates  extend  ;  and  each  plate  is  sur- 
rounded by  a  tube  of  flexible,  non-corrodible 
material,  the  latter  being  pervious  to  liquid  but 
impervious  to  gas  when  wet  and  depending  from 
the  under  side  of  the  diaphragm.  The  arrange- 
ment is  such  that,  during  operation,  the  gases 
evolved  at  the  cover  and  tank  electrodes  are  col- 
lected separately  above  and  below  the  diaphiagm 
respectively . — W.  1-:.  P.  P. 

Water-electrolysing  apparatus.  R.  J.  J.  Mueller 
and  E.  G.  Rowlands,  Sheboygan,  Wis.,  As- 
signors to  Universal  Oxygen  Co.  U.S.  Pat. 
1,220.202.  Mar.  27.  1917.  Date  of  appl..  Jan.  2, 
1914.     Renewed  Jan.  17,  1917. 

A  cell  for  the  electrolysis  of  water  consists  of  a 
tank,  constituting  one  electrode  ;  a  neutral 
member  forming  an  extension  to  the  upper  part 
of  the  tank  but  insulated  from  it  :  and  a  cover 
resting  upon  but  insulated  from  the  neutral 
,  member,  and  forming  the  other  electrode.  Sxis- 
pended  from  the  cover  is  an  electrode  plate  which 
extends  into  the  tank  through  an  opening  in  the 
neutral  member  and  is  surrounded  by  a  diaphragm 
depending  from  the  latter. — W.  E.  F.  P. 

Electrolytic  gas-generator.  I.  H.  Levin.  Newark, 
X..T.  U.S.  Pat.  1.219,960,  Mar.  20,  1917. 
Date  of  appl..  Nov.  IS.  101'-. 

The  electrode  compartment  of  the  generator  has 
a  gas  outlet  which  is  sealed  with  water,  and  through 
which  water  is  supplied  to  the  compartment. 
|  from  a  chamber  above.  The  water  chamber  K 
provided  with  a  gas  outlet  and  a  water  supplv 
conduit.— W.  E.  F.  P. 

Electric  conductors  suitable  for  scaling  into  vitreous 
material.     Eng.   Pat.    104,758.     See   IIb. 

Electric   insulator    [lor  lamp  sockets].      U.S.    Pat. 

1.217.873.     Sec   IIb. 

[Electrolytic]  icater-purifying  apparatus.     U.S.  Pat. 
1.219.333:     See  XIXb. 

Preserving-gas.     U.S.  Pat.  1,219,527.     n.vXIXb. 

[Electrolytic]  purification  of  sewage  containing 
organic  matter.     Ger.  Pat.  294,957.     See  XIXb. 


XII.— FATS;    OILS;    WAXES. 

Fatty  acids  ;  Action  of  aromatic  amines  on  ■ — ■ — . 
[Analysis  of  fats.]  E.  de  Conno.  Gazz.  China. 
Ital..  '1917.  47,  I.,  93—132. 

CLYCEnmEs  are  hydrolysed  when  heated  in  a 
scaled  tube  at  230°  C.  with  an  aromatic  amine, 
such  as  aniline,  and  yield  the  corresponding 
amides  of  the  liberated  fatty  acids.  The  decompo- 
sition is  not  quantitative,  but  the  resulting  anilides 
contain  a  portion  of  all  the  fatty  acids  in  the 
relative  proportions  in  which  they  were  present 
in  the  fat,  so  that  the  method  may  be  used  for  the 
qualitative  and  possibly  for  the  quantitative 
analysis  of  fats.  The  anilides  of  the  fatty  acids 
.  prepared  distilled  under  reduced  pressiire  (10  mm.) 
without  alteration  and  at  intervals  of  about  10°  C. 
lor  the  different  members  of  a  series.  They  can 
thus  be  separated  by  fractional  distillation,  and 
when  they  are  heated  with  strong  hydrochloric- 
acid  in  a  sealed  tube  for  3  hours  at  150°  C.  the 
corresponding  fatty  acid  is  liberated.  They  are 
insoluble  in  water,  sparingly  soluble  in  petroleum 
spirit,  readily  soluble  in  acetone  and  hot  acetic 
in  ii!.  and  very  soluble  in  ether,  chloroform,  benzene, 
and   toluene.     They    are   best    crystallised   from 


hot  alcohol  or  methyl  alcohol.  The  anilides  of 
the  saturated  fatty  acids  melt  at  temperatures 
from  81-5'  to  132'  ('.,  and  those  of  the  unsaturated 
fatty  acids  at  41  to  111'  ('..  with  the  exception 
of  linolenic  anilide.  which  is  liquid.  The  p-phenyl- 
enediamides  of  the  saturated  fatty  acids  from 
myristic  to  arachidic  acid  and  of  the  unsaturated 
fatty  acids  (oleic,  erucic,  and  linolenic  acids)  are 
insoluble  in  all  the  above-mentioned  solvents,  but, 
can  be  purified  by  recrystallisation  from  hot 
amyl  alcohol.  They  melt"  at  the  following  tem- 
peratures : — From  myristic  acid.  162-5°  ;  palmitic 
acid,  181-5°  ;  stearic  acid.  179-5°  ;  arachidic  acid, 
139-8°  ;  oleic  acid,  158-7°  ;  and  erucic  acid,  151°  C. 
The  other  amides  prepared  include  those  of 
y)-tohiidine,  »H-dimethylaniline,  p-hydroxyaniline, 
/(-methoxyaniline.  j>ethoxyaniline,  a-naphthyla- 
mine,  and  p-naphthylamine.  When  fatty  acids 
are  heated  in  a  sealed  tube  with  an  equirnolecular 
proportion  of  the  aromatic  amine,  they  yield  from 
s"  to  87 °0  of  the  corresponding  fatty  acid  amide. 
— C.  A.  M. 

Resistance  of  an    oil  to   cmulsification.     Herschel. 
Sec  II A. 

Studies  in  steam  distillation.  IV.  Propionic, 
butyric,  valeric,  and  caproic  acids.  V.  Some 
applications  of  Duclaux's  method.  Richmond. 
See  XX. 

Patents. 

Copra-drying  apparatus.  J.  D.  McCord,  Manila, 
Philippine  Islands.  U.S.  Pat.  1.219.016,  Mar. 
13,  1917.     Date  of  appl..  Mar.  20,  1916. 

The  copra  is  dried  in  a  chamber  surrounded  by 
a  heat-flue  communicating  with  a  heater,  whilst 
an  air-flue  is  interposed  between  the  heat-flue  and 
the  chamber,  and  meansare  provided  for  circulating 
heated  air  through  the  air  flue  and  into  the 
chamber. — C.  A.  M. 

Fats  and  oils:    Process  for  decomposition  of . 

R.  E.  Renter.  Assignor  to  Reuter  Process  Co., 
i  lii.  ago.  111.  U.S.  Pat.  1.219,485,  Mar.  20, 
191 7.  ~  Date  of  appl..  May  20,  1912. 

Fats  or  oils  are  mixed  first  with  water,  and  then 
with  sulphuric  acid  (003  to  1%)  and  a  quantity 
of  a  catalyst  (01  to  0-4%)  insufficient  to  effect 
complete  decomposition  of  the  fats,  the  mixture 
is  boiled  for  12  to  18  hours  with  constant  agitation, 
and  the  resulting  fatty  acids  are  bleached. — C.  A.  M. 

Fats  and  fatty  substances ;  Process  for  emulsi- 
fying  .     J.   Schlinck.    Hamburg,   Germauv. 

U.S.  Pat.  1.220.010,  Mar.  20,  1917  Date  of 
appl.,  Aug.  12.  1916. 

A  fat  poor  in  cholesterol  and  melting  between 
about  26°  and  36°  C,  is  thoroughly  mixed  with 
skim-milk  or  other  liquid  containing  albumin, 
and  about  01  to  0-4  °0  of  cholesterol. — C.  A.  M. 


Soft  soaps  :  Manufacture  of  ■ 


.  Robinson  Pros., 
Ltd..' and  H.  Swithenbank,  West  Rromwich. 
Eng.  Pat.  104.109.  .Mar.  28,  1916.  (Appl.  Xo. 
4560  of  1916.) 
Marine  animal  oils  are  sulphonated  with  strong 
sulphuric  acid,  the  product  treated  with  water,  and 
tin-  aqueous  layer  containing  the  glycerol  separat  .-,1 
from  the  sulphonated  oil.  The  latter  is  then 
saponified  with  caustic  soda,  and  sufficient  water 
is  added  to  obtain  a  clear,  transparent,  soft  -oap, 
which  is  free  from  fishy  odour.  The  consistency 
of  the  soap  may  be  varied  by  varying  the  tem- 
perature at  which  sulphonal ion  is  effected.  Rosin 
may  be-  added  prior  to  saponification  and  sodium 
silicate  after  the  saponification. — C;  A.  M. 
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Fats  and  fatty  substances  ;  Process  for  emulsifying 

.     J.  Schlinck,  Hamburg,  Germany.     Bug. 

Pat.  10  1.H33.  .Mar.  27,  L916.  (Appl.  No.  1506 
of  1916.) 

See  U.S.  Pat.  1.220,010  of  1917;  preceding. 


Manufacturt    of  picric  acid  and  other  nitroph  nol 
from    certain    gums    or    gum-resins.     Eng.    Pad 
104,352.     See  III. 

Treatment  of  certain   gums  or  gum-resins  for  tit 
manufacture  of  colouring  matters  or  dyes.     End 
Pat.  104,353.  '  See  IV. 


XEU.— PAINTS ;      PIGMENTS ;       VARNISHES  ; 
RESINS. 

lAtharge-glycerol  cement;   Setting  oj  ■     H.    E. 

Merwin.  J.  [nd.  Eng.  Chem.,  1917,  9,  390. 
Litharge  which  had  been  passed  through  a  200- 
mesb  sieve  was  mixed  with  a  large  excess  of 
i_'h  cerol  on  a  microscope  slide  under  a  cover  glass. 
and  tbe  mixture  examined  under  the  miscroacope. 
The  formation  of  a  crystalline  compound  was 
observed  after  about  1  hour;  and  after  2  1  hours. 
the  mains  <>f  litharge  were  bound  together  by 
crystalline  aggregates  of  radiating  fibres.  Grains 
kept  at  80  < '.  for  an  hour  h  ere  also  firmly  cemented. 
.similar    crystals    were    obtained    when    glycerol 

diluted  with  5  to  10%  of  water  or  alcohol  was 
heated  to  boiling-point  and  agitated  with  litharge, 

but  the  Crystals  were  less  closely  airuregated.      The 

best  specimen  thus  prepared  contained  about  10% 
of  unattacked  litharge  and  90%  of  crystals.  The 
er\  stals  contained  70-S",,  of  lead  oxide,  correspond- 
ing with  .">"„  of  residual  PbO  and  95%  of  tbe 
compound  0»H,O„PbO.  After  standing  for 
several  days  in  contact  with  glycerol  the  centres 
of  tbe  litharge  grains  were  still  unattacked.  and 
probably  coarser  grains  woidd  remain  so  in- 
definitely. This  cement  is  employed  for  lining  the 
digesters  used  in  the  manufacture  of  sulphite 
pulp.— C.  A.  M. 

Phenol  resin  compounds  ;  Printing  plates  from . 

L.  V.  Redman.  A.  J.  Weith,  and   !•'.   P.   Brock. 

J.  lnd.  Eng.  (hem..  1917,  9,  388—390. 
The  original  zinc  etching  is  placed  on  the  top  of  a 
sheet  of  a  plastic  phenol  resin  compound  which 
has  been  previously  heated  until  soft  and  pliable. 
and  both  are  gradually  pressed  in  a  hot  press  up 
to  a  pressure  of  about  2000  lb.  per  sq.  in.  The 
press  beads  are  prevented  from  coming  together 
by  means  of  controlling  bars,  whilst  tie-  plastic 
compound  is  allowed  to  now  out  around  the  edges. 
After  hardening  for  a  few  minutes  the  mould  is 
removed,  and  may  be  used  immediately  lor  the 
production  of  positive  plates  in  the  same  way 
from  fresh  plastic  sheets.  A  layer  of  oiled  paper, 
metal  foil,  or  tale  dust,  etc..  is  used  to  prevent  the 
cast  from  sticking  to  the  mould,  and  this  improves 

the  printing  properties  of  the  plate  as  compared 
with  the  original  zinc  etching. — t'.  A.  M. 

Patents, 

Resin   ond  turpentine;  Process  and  apparatus  for 

making .     <i.    Pissimisis   and   .1.    Rigopulos, 

Schenectady,  N.Y.,  Assignors  to  P.  Chiboucas, 
Ubany,    N."5  .     I  .S.    Pat.    1,219,998,    Mar.   20, 

ii'iT.     Hate  of  appl.,  July  14,  1916. 

( Irude  turpent me  is  heated  and  agitated  in  a  tank 
by  passing  steam  through  a  chamber  under  the 
tank  and  also  into  the  liquid.  Impurities  are 
withdrawn  from  the  bottom  of  the  tank  and 
vapour  from  Die  top.  Liquid  is  drawn  from  the 
tank  at  different  levels  through  a  filter  to  a  second 
tank.  The  liquid  is  forced  tram  this  t;iuk  to  an 
auxiliary  tank  by  steam  pressure  on  the  surface  of 
the  liquid  in  the  Biter.  The  auxiliary  tank  is 
heated  and  the  vapour  passed  through  condensers 
and  collected.  The  resin  is  collected  from  the 
bottom  of  tbe  second  lank.      W.  1'.  F. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

liubbcr    exports    from    Brazil.     India-Rubber    J.. 
Apr.   14.    1917. 

EXPORTS  of  rubber  of  all  kinds  from  Brazil  in  1916 
amounted  to  31,495  tons,  against  35.165  tons  in 
1915  and  33,531  tons  in  191  I.  The  value  of  the 
exports  increased  from  £7.010.1)00  in  191.")  to 
B7,496,000  in  1910.  As  usual  the  greater  part  of 
t  In-  quant  it  y  exported  was  sent  to  t  lie  United  states 
ami  the  United  Kingdom,  the  respective  figures 
for  19Hi  being  19,965  and  10,379  tons. 

Rubber  hose  for  use  on  aeroplanes.     I'.  A.  Houseman. 
J.    Ind.    Eng.    them..     1917,    9,    356 — 358. 

The  following  tests  are  suggested  for  ascertaining 
the  suitability  of  rubber  hose  for  conveying  petrol 
from  the  tank  to  the  engine  on  aeroplanes.  Fit 
bility.  The  tube  when  bent  into  a  circle,  the 
diameter  of  which  varies  from  1  in.  for  tubes  of 
0-5  in.  internal  diameter  to  18in.  for  1-5  in.  tubing, 
should  not  decrease  in  diameter  at  any  point  by 
more  than  10%  of  the  original  diameter.  I  mint  rsion 
in  petrol.  Tlie  tubing  is  immersed  in  petrol  (sp.gr. 
0-720)  for  200  hours,  or  boiled  in  petrol  tinder  a 
rellux  condenser  for  1  hour  and  then  left  in  cold 
petrol  for  24  hours,  1'nder  this  treatment  the 
diameter  of  the  tube  should  not  decrease  by  more 
than  25%,  the  adhesion  of  the  rubber  to  the 
canvas  should  remain  good,  and  the  "nerve"  of 
the  rubber  should  not  he  seriously  affected. 
Permeability  to  petrol.  A  piece  of  the  tubing 
12  in.  long,  is  fixed  vertically,  the  loner  end  is 
plugged,  and  a  piece  of  glass  tubing  fitted  in  the 
upper  end.  The  tubing  and  glass  tube  are  filled 
with  petrol  and  the  level  of  the  petrol  is  main, 
tabled  at  9  to  12  in.  above  the  top  of  the  tubinu'- 
After  18  hours,  the  amount  of  petrol  passiiu' 
through  the  walls  of  the  tubing  during  the  sin  - 
Ceeding  24  hours  should  not  exceed  100  e.c.  per 
sq.  ft.  of  internal  surface.  Heat  test.  The  rubber 
must  remain  elastic  after  (he  tubing  has  been 
heated  at  132°  C.  for  2  brs.  A  freezing  test  (in 
carbon  dioxide  snow)  does  not  give  any  useful 
information.  The  rubber  portion  of  the  tubing 
should  contain  at  least  40%  of  rubber,  tie1  la 
of  rubber  between  each  turn  of  tlie  c  anvas  should 
be  at  least  twice  as  thick  as  the  canvas  itself,  and 
the  inner  layer  of  rubber  should  be  ,.'iin|.-. 
Tubing  more  than  ti  months  old  should  not  be 
u><_-:].  Rubber  hose  for  use  with  oil  must  with- 
stand immersion  in  castor  oil  at  100J  ('.  for  S  ho 
without  serious  injury  and  not  increase  in  weight 
by  more  than  5%  during  this  treat  ment.  — W.  P.  8. 

Patents. 

Rubber  composition  and  process  of  making  th<  m 
M.    V.    Coughlin.    Boston.    Mass..    Assigm 
American   Gum    Products  Co.,   Covington,    \ 
U.S.    Pat,    1,217,157.    Feb.   27,    1917.     ]>ate  of 
a). pi..  Oct.  21,  1910. 
Rubber  is  incorporated   with  dry  sulphite  w« 
lye  solid6,  blown  petroleum,  and  asphalt,  with  or 
without  other  loading  materials. — \V.  11.  C. 

Indiarubber  ;  Poller  apparatus  for  use  in  tin-  treat- 

mint  of .     J.  llodjrins.  Cork.  Ireland. 

Cat.    in). ;M  |.   Mar.  22,    1910.      (Appl.  No. 
of  1916.] 
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XV.—  LEATHER ;     BONE;     HORN;      GLUE. 

Taricad  [turwah  or  cassia]  bark  as  a  tanning  agent. 
D.  B.  Limaye.  Bull.  No.  1,  Ranade  Industrial 
and  Economic  Inst.,  Poona,  India.  1916.  IS 
pages. 
Tarwad  bark,  the  product  of  the  perennial  shrub, 
Cassia  auriculata,  is  used  very  considerably  in  the 
tanning  industry  of  Bombay  and  district,  but 
has  not  up  to  the  present  been  used  in  Europe. 
Samples  of  the  bark  were  obtained  from  various 
districts  of  Central  India  and  the  Deccan,  and 
showed  from  15-2%  to  190%  tannin.  The  results 
showed  that  plants  three  years  old  contain  dis- 
tinctly more  tannin  (usually  about  2%)  than  do 
plants  only  one  year  old.  Commercial  samples 
obtained  in  the  ordinary  markets  proved  to 
contain  15-5%  to  18-7  °0  tannin.  The  author 
considers  that  an  increased  production  of  the  bark 
will  cause  an  increase  in  price,  unless  the  bark  is 
cultivated  as  a  crop.  The  low  tannin  content  will 
not  allow  of  profitable  export,  but  a  concentrated 
extract  could  be  manufactured  in  India. — F.  C.  T. 

Tannins  ;    Detection  and  differentiation  of  vegetable 

and    synthetic .     R.     Lauffmann.     Chem. 

Zeit..   1917,   41,  273—275  ami  280— 288.     (See 
also  this  J.,  1910.  551.) 

A  general  scheme  is  given  for  the  identification 
of  the  various  vegetable  tannins  by  the  ordinary 
methods,  including  the  ammonium  molybdate  test. 
Reactions  are  also  described  as  follows  for  the 
detection  and  distinction  in  leather  of  sulphite- 
cellulose  extract  and  artificial  tannins  of  the 
Neradol  class.  Finely  divided  leather  is  allowed 
to  stand  overnight  in  ten  times  its  weight  of  2% 
caustic  soda  solution.  The  solution  is  then 
filtered,  slightly  acidified  with  hydrochloric  acid, 
filtered  again,  and  diluted  so  as  to  contain  0-6% 
organic  matter.  It  is  then  tested  by  the  aniline 
test  or  by  cinchonine  sulphate.  A  negative  result 
shows  the  absence  of  both  sulphite-cellulose  and 
Neradol.  A  positive  result  indicates  sulphite- 
cellulose  if  Neradol  is  subsequently  proved  to  be 
absent  by  special  tests.  (1)  3 — 1  drops  of  an 
ice-cooled  diazotised  solution  of  p-aminophenol 
are  added  to  a  well-cooled  mixture  of  5  c.c.  of 
alcohol  and  5  c.c.  of  the  above  solution.  A  blue 
colour  indicates  Neradol.  If  the  result  is  negative, 
the  reaction  mixture  is  extracted  with  ether,  the 
ethereal  layer  lemoved  and  poured  on  to  water 
to  which  caustic  soda  solution  is  then  slowly 
added.  A  deep  blue-grey  colour  at  the  water- 
ether  surface  indicates  Neradol.  (2)  5  c.c.  of 
the  leather  extract  is  rendered  alkaline  with  caust  ic 
soda  after  the  addition  of  one  drop  of  a  solution 
of  drniethyl-j>-phenylenediamine  hydrochloride ; 
I — 2  drops  of  5°0  potassium  ferricyanide  solution 
are  then  added.  In  the  presence  of  Neradol  a 
blue  colour  develops.  (3)  The  leather  extract  is 
treated  with  a  solution  of  diazotised  p-nitro- 
aniline,  the  precipitate  filtered  off,  and  the  filtrate 
rendered  alkaline  with  caustic  soda.  A  deep 
blood-red  colour  indicates  Neradol.  These  tests 
(1  to  3)  need  some  modification  if  the  Neradol 
is  a  naphthalene  product.  According  to  Moeller, 
sulphite-eel'.uloseand  Neradol  can  be  distinguished 
as  follows : — The  solution,  as  concentrated  as 
possible,  is  mixed  thoroughly  with  absolute  alcohol 
and  filtered.  The  filtrate  is  evaporated  to  remove 
alcohol,  diluted,  and  treated  with  sulphuric  acid 
to  precipitate  phlobaphenes  and  humic  sub- 
stances. The  solution  is  filtered  again  and 
neutralised  with  sodium  carbonate.  A  fair  excess 
of  2J%  solution  of  pure  aniline  hydrochloride  is 
then  added,  which  causes  a  precipitate  in  the 
presence  of  Neradol.  The  precipitate  first  ob- 
tained by  mixing  the  original  aqueous  solution 
with  alcohol,  as  above,  is  tested  by  the  Procter- 
Hirst  method  for  sulphite-cellulose. — F.  C.  T. 


Hide  powder;    Adsorption  of    chromium  oxide  by 

.     A.  W.  Davison.     J.  Phys.  Chem.,  1917, 

21,  190—197. 

Quantities  of  hide  powder  were  shaken  with  basic 
chromium  sulphate  solutions,  under  conditions 
absolutely  uniform  except  for  the  concentration 
of  chromium  sulphate.  Preliminary  experiments 
showed  that  four  hours'  shaking  "was  sufficient 
to  allow  of  the  attainment  of  equilibrium  between 
the  solution  and  the  tanned  hide  powder.  After 
shaking,  the  solution  and  the  chromed  hide  powder- 
were  both  analysed  to  determine  the  concentration 
of  chromium  in  each  case.  These  values  when 
plotted  as  ordinates  and  abscissas  respectively, 
gave  a  perfectly  smooth  curve  of  the  type  well 
known  in  cases  of  adsorption.  The  author's 
results  thus  favour  the  physical  as  against  the 
|   chemical  theory  of  tanning. — F.  C.  T. 

Glue  for   use   on   aeroplanes.     P.    A.    Houseman. 
J.  Ind.  Eng.  Chem.,   1917,   9,  359 — 360. 

The  following  arbitrary  method  is  suggested  for 
testing  the  quality  of  glue  used  for  joining  to- 
gether the  laminae  of  aeroplane  propellors.  Pieces 
of  straight-grained  walnut  wood,  each  9  in.  by 
2  in.  by  f  in.,  are  dried  at  36°  C.  for  24  hours,  their 
roughened  by  a  tooth-plane,  and  two  of  the  pieces 
are  glued  together  so  that  their  ends  overlap  by 
1  2  in.  ;  the  area  of  the  glued  surface  is  therefore 
4  sq.  in.  The  glue  is  prepared  by  soaking  the 
pieces  for  about  18  hours  in  water,  then  heating 
the.  mixture  to  00°  C.  and  applying  it  at  this 
temperature  ;  usually,  1  part  of  glue  to  2  parts  by 
weight  of  water  gives  a  suitable  concentration. 
The  joint  is  clamped  under  moderate  pressure  for 
48  hours  and  tested  after  a  further  24  hours,  the 
tests,  in  duplicate,  being  made  as  follows : — 
Regular  test.  The  joints  are  pulled  apart  in  a 
testing  machine  and  the  breaking  strain  per  sq.  in. 
of  glued  surface  is  recorded.  Heat  test.  The 
joints  are  heated  at  45°  C.  for  2  days  and  their 
pulled  apart,  and  the  breaking  strain  recorded. 
Immersion  test.  The  joints  are  completely  im- 
mersed in  water  at  20"  C.  for  12  hours  and*  then 
pulled  apart.  Results  of  from  450  to  over  600  lb. 
per  sq.  in.  of  glued  surface  are  found  in  the  regular 
test,  and  about  the  same  figures  in  tire  heat  test, 
whilst  the  immersion  test  results  are  sometimes 
lower  and  sometimes  higher  than  the  regular  test 
results.  The  addition  of  a  small  proportion  (5%) 
of  phenol  to  the  glue  solution  increases  the  strength 
of  the  joint ;  addition  of  ammonia  does  not  affect 
i  the  regular  test  results  but  raises  the  heat  and 
1  immersion  test  figures.  A  Swiss  casein  glue,  of 
the  type  irsed  on  German  aircraft,  and  consisting 
of  about  6fi%  of  casein,  23%  of  mineral  matter 
(sodium  salts,  silica,  lime  and  alumina),  and  1% 
of  petroleum,  gave  a  particularly  high  result  in  the 
immersion  test. — VV.  P.  S. 

Fish-gelatin  ;  Hydrolysis  of .     Y.   Okuda.     J. 

Coll.  Agric,  Tokyo,  1916,  5,  355 — 363. 

To  ascertain  if  fish-gelatin  differed  in  chemical 
composition  fronr  ordinary  bone-gelatin,  material 
derived  from  the  skin  of  a  shark  was  hydrolysed 
with  hydrochloric  acid,  baryta,  and  sulphuric  acid. 
and  the  products  investigated.  The  total  nitrogen 
and  its  distribution  were  found  to  be  practically 
the  same  for  both  sorts  ;  but  the  fish-gelatin  gave 
rather  more  monoamino-acid,  and  much  more 
glycocoll,  alanine,  leucine,  phenylalanine,  glutamic 
and  aspartic  acids  than  the  bone-gelatin.  The 
proline  and  serine  contents  of  the  fish-gelatin  found 
by  the  ester  method  were  low,  probabh  the  results 
of  experimental  errors.  The  diamine  amis  v 
present  in  about  equal  quantities  in  the  two 
eelatins.— E.  H.  T. 
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Keratin   bodies:   Process   of  treating 


C.    >•- 


ins  and  A.  Gelow,  Assignors  to  The  Warren 
Featherbone  Co.,  Three  Oaks.  Mich.  U.S.  Pat. 
l,219,787,Mar.2  l,1917.Date  of  appl.,Apr.l2,1915. 

Keratin  bodies  are  shredded,  and  the  filaments 
heated  to  a  sufficient  temperature  to  inhibit 
bacterial  action  and  expel  all  moisture,  and  then 
immersed  in  an  elastic,  waterproofing  medium. 
Absorbent  keratin  substances  may  be  sized  prior 
to  the  heating. — C.  A.  M. 


XVI.— SOILS;  FERTILISERS. 


yi ,,  .-    /;.  port  on 


Board  Agric,  1917,  24.  11-  2". 

Experiments  made  with  "  humogen,"  or  "  bac- 
terised  peat  "  (see  this  J.,  1913,  878;  1915,  871) 
on  plants  in  pots,  at  Kew,  and  at  Wisley,  haying 
given  remarkable  results,  a  series  of  investigations 
was  carried  out  at  Rothamsted  to  ascertain  if  the 
product  possesses  a  similar  value  in  agriculture. 
'I'll.'  humogen  used  in  the  experiments  was 
obtained  from  two  different  sources,  and  contained 
i.  57  and  0  13%  N  (1-29  and  1-32°  ,  in  the  dry 
m  it  vi)  respectively.  It  is  state. I  l>y  Prof. 
Bottomlev  that  there  vyas  a  serious  error  in  the 
manufacture  of  the  product,  owing  to  the  use  of 
an  excessive  amount  of  alkali,  resulting  in  the 
production  of  a  chemically  treated  peat  containing 
of  si.  la.  and  not  a  properlj  "bacterised" 
peat.  Field  experiments  with  mangolds  gave  ent  irely 

itive  result s.  the  humogen  snowing  no  sj ial 

fertilising  effect  ;  in  the  only  cases  where  increases 
were  produced  they  were  no  greater  than  were 
obtained  with  untreated  peat.  Mustard  grown  in 
pots  showed  similar  results  to  the  trials  with  man- 
golds, and  peas  gave  entirely  negative  results. 
In  experiments  with  barley  in  water  cultures,  the 
plants  receiving  humogen  were  darker  in  colour 
than  the  others,  hut  th.-  difference  in  weight  was 
less  than  5%,  and  no  significance  is  attai  hed  to 
this  result.  Experiments  carried  out  at  tie-  same 
time  at  the  Harper  \.lam-  Agricultural  College, 
with    wheat    and    with    mangolds,    gave    similar 

results;  with   wheat,   in  I'a.t.  the  crop   was   -"in.'- 

what  depressed  by  humogen,  whilst  in  the  case  of 
mangolds  some  increases  were  observed,  but  the 
fertilising  action  is  believed  to  be  no  greater  than 
that  due  to  th.-  moisture-retaining  properties  of 
peat.  It  is  .on,  lu.led  that  the  agricultural  value 
of  humogen  is  no  greater  than  that  of  any  other 
organic  manure  with  the  same  nitrogen  content. 
Tie-  claims  made  [or  it  in  the  press  and  elsewhere 
at-,  considered  to  have  no  substantiation  and  it- 
65  per  ton  i  i-  excess^    . 

Soils  <,(  south  Xcic  Ziulai'il  ;  Lime  requirements  of 
.  L.  J.  Wild.  J.  ^gric.  Sci.,  1917, 8, 154— 177. 

Thk  Hutchinson-MacLennan  method  (this  J., 
1915,  565)  gave  results  superior  to  th..-.-  from 
ordinal)'  analytical  method.-,  provided  it  was 
.  arried  out  under  uniform  conditions.  Tie-  results, 
however,  always  showed  a  higher  lime  requirement 
than  that  required  by  field  practice:  hen,,  a 
acting  Factor  should  he  used  :  t  hat  for  I  he  -oils 
oi  Canterbury  Plains  is  about  0-10%.  -E.  II.   1. 

amide  :   S  /  the 

value  oi .is  ,/   manure.     'I'.    1'.    Mosscrop. 

J.  Igric.Sci.,  1917,  S,  178—181. 

Lettuce  ^ 1-    .v  ainated  on  tiles   under 

water-sealed    bell-jars,    in    each    of    which     was 


placed  a  crucible  containing    1   grins,   of  calcium 
yanamide  mixed  with  water,  or  the  same  mixed 
with   damp   soil   or   with   soil   water;     in  no   i 
did  the  fertiliser  itself  come  in  contact   with  the 
seeds.      The    cotyledons    of   the   seeds    were   soon 
blackened  and  disorganised,  and  the  ait  and  water 
became  strongh    alkaline:    on  germinating  fi 
seeds  in   pn-setiee  of   ammonia   vapour  the   ,  : 
upon  them   was   exactly   the   same.     Barley   and 
turnip  seeds  were  found  to  withstand  the  influei 
of  1  grm.  of  calcium  cyanamide  under  the  same 
conditions.     A    quantitative    examination    of   the 
Leases  evolved   by  the  action  of   101)  c.e.  of  water 
on  4 — 5  grins,  of  calcium  cyanamide  during  one 
w.ek   gave:    carbon  dioxide  0-0237°o.   ammonia 
0-43%,      When  soil  was  used  in  addition  to  water 
2-86%    of    ammonia    was    obtained.     For    — .1- 
with    a    thin    testa    and    for    non-oily    seeds,    the 
calcium    cyanamide    should    he    applied    a    week 
before  sowing. — E.  IT.  T. 


E.    .1.    Russell.     .T. 


rphosphates  :      Ust 


in    agriculture. 


X.   A.   Barbieri.     Gazz.     (him.   ltal.,    1917,   47, 
I.,  38—51. 

ANAYSES   described   show   that    th.-   whole   of  the 
phosphorus  in  plants  and  in  animal-  i-  in  the  form 
of  phosphoric  acid  combined  with  alkali-,  alkal 
earth  bases,  and  some  other  mineral  bases.      After 
elimination  of  all  the  phosphates  from  cereals  and 
leguminous     plants     by      extraction    with    water. 
ether,  and  alcohol,  the  residue  contained   no  1; 
of    phosphorus.       Plants   do    not    contain    mo 
calcium   or    dicalcium    phosphate-,    the   who! 
the    phosphoric    acid     being    in    the    form   of   tri- 
calcium     phosphate.       (.termination     experirni 
with    the    seeds   of    the    vetch    and    wheat    under 
various  conditions  showed  that  the  plains  do 
absorb    monocalcium     or    dicalcium    phosphate, 
but  that  these  salts  cheek  the  germination  of  the 
seeds    and    growth    of    the    plant-.     Cereals    and 
leguminous  plants  from  soil  manured  with  super- 
phosphates  contained   less    phosphorus   than   the 
plants    from   adjacent    soil    which    had    not    been 
treated   with  superphosphates.     Moreover,   super- 
phosphates destroy  seeds  with  which  they  coma 
in    contact.     The    general    conclusion     i-    drawn 
that    if  plants  require  mineral  fertilisers  the  sub- 
stances   used    should    be   those   which   the    pla 
contain.     C.  A.  M. 

Phosphoric    acid    [in    fertilisers]  ;      The    r»/i<m< 
or   Petriberton   method  -for  determining    — 
some     experiments    showing     the     influent 
temperature   and   the   sulphuric  acid   m<i, 

the     results.      P.      McG.     Shue\  .       .1.      In. I. 
(hem..  1!HT.  9.  367      370. 

Tin-  method  was  found  to  be  trustworthy.     The 
presence    of    sulphuric    acid    caused    I  he    r.-nlt- 
obtained  to  be  too  high  by  about    1  "  ,.  but  wl 
the  sulphuric  acid  was  removed   by  the  addition 
of  barium  chloride  the  result-  wen-  correct.     The 
temperature   at    which   the   phosphoric    acid 
precipitated    with    molybdic   acid    reagent    ha 
considerable  effect  :    the  most   concordant    result* 
weie  obtained   by   precipitating  at    30     t..    10 
It    i-  recommended  that    a  control  determinati 
usim:  a  standard  phosphate  rock,  should  be  n 
wh.n  a.  id  phosphates  (superphosphates)  are  I 
analysed,    this    precaution    applying    particul 
when  il  i^  nei  essary  t  o  destroy  organic  matter  in  th 
-ample   by   means  of  sulphuric   and    nitric   a, 
the  sample  and  control  should   he  treated   ex  I 
alike.     (See    also   Fairchihl.   this   J..     1912. 

— YV.  P.  - 


Practicability  of  Ihe  recovery  of  nitrogen   in 

sludge.     Copeland.     Set    XI  Xu. 
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Galactobiosee ;       Biochemical     synthesis      of      iwo 

by  mcuns  of  emulsin.     E.   Bourquelot  and 

A.  An!. iv.  Comptes  rend.,  1917,  164,  443 — 445, 
521—523. 
The  product  of  the  prolonged  action  of  emulsin 
on  concentrated  solutions  of  galactose  (this  J.. 
1916,  867)  has  yielded  two  crystalline  galac- 
tobioses  by  successive  treatments  with  alcohol.  They 
crystallise  from  methyl  alcohol,  are  only  slightly 
sweet,  and  have  cupric-reducing  powers  about 
half  that  of  galactose.  These  two  galae- 
l.'liioses.  which  have  Io]d  =  +3505"  and  +53-05°, 
probably  correspond  with  the  two  glucobioses 
hvdrolvsable  bv  emulsin,  viz.,  gentiobiose  and 
cellobiose.  which  have  [a]D  =  +10°  and  +33-3° 
respectively. — J.  H.  L. 

Patent. 

ar-separating  machine.  L.  M.  Clairain  and 
< ).  J.  Suares,  New  Orleans,  La.  U.S.  Pat. 
l,217,705,Feb.27,1917.  Date  of  appl.,  June  5,1915. 

A  long  trough  lias,  near  one  end.  an  opening  in  the 
bottom,  covered  by  a  screen,  below  which  is  a 
funnel-shaped  collector  connected  with  an 
exhausting  device.  Mounted  longitudinally  within 
the  trough  is  an  endless  conveyor,  carrying  at 
intervals  transverse  scraping  lugs  which  engage 
the  bottom  of  the  trough  to  spread  the  material 
thereon  and  carry  it  over  the  screen.  Means  are 
provided  for  feeding  syrup  into  the  trough  at  the 
.iid  near  the  screen  and  for  discharging  sugar 
;-t  '!      other  end. — J.  II.  L. 
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Barley  exlraci  ;  Determination  of .  R.  Kutscha. 

Woch.  Brau..  1916,  33,  233—235,  245—247, 
252—254,  259—261,  270—272,  277—270,  285— 
286,  291—293.  (See  also  Seibriger,  this  J.,  1910. 
893  :     1014,  97.) 

The  numerous  methods  which  have  been  pro- 
posed for  the  determination  of  barley  extract 
are  described.  The  author  has  had  extensive 
experience  with  Pawlowski's  and  Seibriger 's. 
and  usually  found  good  agreement  (i.e.  within  1%) 
I.- -i \i  -.ii  them  and  several  others,  but  differences 
in  the  quality  of  barleys  do  not  always  affect  the 
results  of  different  methods  to  the  same  extent. 
The  relation  between  the  percentage  extract  yield 
of  barley  and  that  of  the  corresponding  malt, 
both  being  calculated  on  dry  substance,  depends 
on  the  type  of  malt  produced  ;  in  the  case  of  pale, 
low-cured  malts  the  two  values  are  often  prac- 
tically identical,  but  more  highly-cured  malts 
give  results  1  or  2  %  lower.  For  given  malting 
conditions,  the  relation  between  barley  and  malt 
extracts  is  influenced  also  by  the  quality  of 
barleys,  and  may  vary  with  the  latter  from  year 
to  year.  For  example,  the  author  found  that  wit  b 
barleys  of  1913  and  1914,  Pawlowski's  and 
Seibriger's  methods  gave  results  usually  about 
1  %  above  the  laboratory  yields  of  extract  obtained 
from  the  corresponding  malts  (pale  Pilsener 
type)  :  with  barleys  of  1915,  which  were  of  rather 
poor  quality,  the  results  were  on  the  average 
a!. out  2°„  higher  than  the  extract  yields  of  the 
malts  estimated  by  the  official  method  of  the  Bonn 
convention.  With  these  1915  barleys  the  method 
recently  proposed  by  Heintz  (Woch.  Brau.,  1916, 
33,  05,  268,  305)  gave  results  in  good  agreement 
with  those  for  the  malts.  The  nitrogen-content 
of  barleys,  taken  alone  or  in  conjunction  with  the 
LOOO-i  irn  weight,  does  not  afford  a  basis  for 
omputing  the  extract  yield  either  of  the  barley 


or  of  the  corresponding  malt  (cp.  Lintner,  this  J.. 
1911,  1080).  The  author  found  differences  of  5% 
between  the  extract  yields  of  barleys  of  equal 
nitrogen-content. — J.  H.  L. 

[Bracing ;]    Pre-mashing    and    the    protein-real  [in 

].     F.  Lehmann.     Woch.  Brau.,  1916,  33, 

281—283. 

The  author  agrees  with  Windisch  (this  J.,  1916, 
1170)  as  to  the  advantages  of  pre-mashing  and  the 
protein-rest  in  working  with  short-grown  malts. 
To  obtain  the  best  results  from  the  protein-rest 
a  high  acidity  is  necessary,  to  promote  proteolysis. 
Phosphoric  acid  and  acid  phosphates  appear  to 
exert  a  specific  influence  on  wort  proteins,  tending 
to  prevent  the  formation  of  protein-turbidity  on 
heating  or  on  chilling.  A  solution  of  acid  phos- 
phates, used  for  sprinkling  green  malt  in  the 
course  of  germination,  improves  the  quality  of  the 
malt  produced.  The  results  obtained  with  pre- 
mashing  and  the  protein-rest  depend  on  the 
character  of  the  brewing  water,  and  magnesium 
salts  in  the  latter  are  particularly  injurious, 
possibly  because  they  may  precipitate  phosphoric 
acid  as  dimagnesium  phosphate.  This  precipitation 
is  hindered  by  a  high  lactic  acidity  such  as  may  be 
produced  by  pre-mashing  for  a  longer  time  or  at 
a  higher  temperature.  A  portion  only  of  the 
total  malt  need  be  pre-mashed  and  sufficient  acid 
developed  in  this  portion  for  the  whole  mash. 
This  reduces  the  danger  arising  from  the  presence 
of  the  husk  during  pre-mashing  (see  loc.  cit.), 
and  is  simpler  than  screening  the  whole  grist  to 
remove  the  husk  portions. — J.  H.  Ii. 

Alcoholic    fermentation     in     presence     of    alkalis  ; 

Coarse    of    .     I.  Cell-free    fermentation     in 

alkaline  solutions.     ('.  Neuberg  and  E.  Farber. 
Biochem.  Zeits..  1910,  78,  238—263. 

The  fermentation  of  5°0  sugar  solutions  by  yeast 
maceration  juice  was  found  to  proceed  to  com- 
pletion in  presence  of  01 — 0-2  grm.-mol.  of  sodium 
or  potassium  carbonate,  potassium  metaborate, 
or  tripotassium  phosphate,  or  0'02  grm.-mol.  of 
sodium  or  potassium  sulphite,  per  litre,  when  the 
alkaline  substance  was  added  before  fermentation 
had  commenced  ;  but  when  the  addition  was 
made  after  fermentation  had  well  started,  about 
twice  the  above  amounts  did  not  prevent  com- 
plete fermentation  of  the  sugar.  The  authors 
conclude  that  alkalis  have  a  special  inhibitive 
influence  on  the  inception  of  the  first  stages  of 
fermentation  which  precede  the  evolution  of  carbon 
dioxide.  Fermentations  which  had  been  arrested 
by  adding  lax-ge  amounts  of  alkali  were  resumed 
on  addition  of  free  phosphoric  or  lactic  arid,  but 
not  on  addition  of  soluble  phosphates  or  hexose- 
phosphates. — J.  II.  L. 

Alcohol;     Immersion    refractometer    i/<    the    deter- 
mination  of  smalt  amounts  of in   hopped 

beverages.     A.     Fonyo.      U.S.     Master    Brewers' 
Assoc.     Amer.  Brewers'  J.,  1917,  41,  142 — 143. 

Using  the  methods  and  tables  of  the  Association  of 
Official  Agricultural  Chemists  (U.S. A  ).  the  author 
carried  out  determinations  of  alcohol  with  un- 
hopped  wort,  and  with  hopped  worts  containing 
up  to  0-5",,  of  added  alcohol,  determining  the 
sp.  gr.  of  the  distillates  and  also  their  refracto 
meter  readings  in  a  Zeiss-Pulfrich  instrument  at 
20°  ('.  (cp.  this  J..  Ackermann  and  Steinmann, 
1905.  563  ;  Barnard.  1907,  707).  The  pykno- 
metric  results  showed  no  alcohol  in  the  unhopped 
wort,  but  the  hopped  wort  containing  do  alcohol 
showed  0-01",,  and  the  results  for  the  hopped  worts 
containing  alcohol  were  all  high  1  t  the 

amount.  This  is  attributed  to  traces  ol  volatile 
hop    constituents    net    rei i    during   ordinary 
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Wort  boiling,  which  are  carried  owr  during  dis- 
tillation and  reduce  the  sp.  gr.  of  the  distillate 
slight  ly.     The  refractomet  t-i ■  -  result  a  were  accurate, 

subject  to  the  qualification  that  the  limit  of 
Sensitiveness  was  about  008", ,.  this  amount 
being  indicated  alike  in  the  distillates  from  pure 
water  and  from  hopped  wort  containing  0-05% 
of  alcohol.  In  using  the  refractometer,  an  error 
of  1  ( '.  in  t  In-  temperature  of  the  liquid  observed, 
was  found  to  produce  an  error  of  about  0-2% 
in  its  apparent  alcohol-content.     For  the  concen- 

t  ration  of  alcohol  from  worts  containing  onlj  small 
amounts.    Bacon's    method    (see  this    J.,    1012,     12) 

was  found  very  satisfactory.   -J.  ILL. 

Biochemical    synthesis    of    n    sir,, ml    galactobiose. 
Bourquelot   and   Aubry.     See   XVII. 

Patents. 

I:,,,:  Compounds  for  preserving         ■     O.  Rotten- 

kolber,     Cornwall.     Out..     Canada.       I'.S.      I 'at. 
1,217,641, Feb. 27. 1!U7.  I  >al  eof  appl...Tu]\21 .101(5. 

The  products  claimed  consist  of  "potassium 
pyrosulphite,"  tartaric  acid,  and  sodium  bicar- 
bonate, e.g.,  in  the  proportions  IS  :  2  :  1.—  J.  H.  L. 

Beverage  :    Carbonated  — -  and  method  of  making 

sum,.      ( '.   C    Kiimmerlander.  Washington.  D.C. 
U.S.  I'at.  1.218.10b.  Mar.  0.  1017.     Date  of  appl.. 
Dec.22,  L916. 
Soluble    albuminoid   matter   is  treated    with  a 

proteolytic  enzyme,  and  after  removal  of  un- 
hydrolysed     protein    the    product     is    added     to    a 

carbonated  beverage  at  any  stage  of  manufacture. 
Egg   albumin   in   water   may    lie   hydrolysed    by 

pepsin,  diluted,  boiled  with  hops,  chilled,  filtered, 
and  employed   in  the  preparation  of  non-alcoholic 

carbonated   beverages.— J.  II.  L. 
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Condensed  mil!:,  dried  mill:,  ami  malted  null..     U.S. 

Dept.      \gr..      F I      Inspection     Decision      170. 

Mar.  31,   1017. 

THE  following  definitions  and  standards  for 
sweetened  condensed  milk,  condensed  skimmed 
milk,  sweetened  condensed  skimmed  milk,  dried 
milk,  dried  skimmed  milk,  and  malted  milk  were 
adopted  by  the  Joint  Committee  on  Definitions 
and  Standards,  August  7th,  1016,  and  were 
approved  by  the  Association  of  American  Dairy. 

I' I.  and  Drug  Officials,  August   Kith.  1916,  and 

by  the  Association  of  Official  Agricultural  Chemists, 
November  22nd,  1916  : — Sweetened  condensed  mil/:. 
sweetened  evaporated  mil/:,  sweetened  concentrated 

mill:,  is  the  product  resulting  from  the  evaporation 
of  a  considerable  portion  of  the  water  from  the 
whole,  fresh,  clean,  lacteal  secretion  obtained  by 
the  complete  milking  of  one  or  more  healthy 
COWS,  properly  fed  and  kept,  excluding  that 
obtained  within  fifteen  days  before  and  ten  days 
after  calving,  to  which  sugar  (sucrose)  has  been 
added.  It  contains  not  less  than  28'0",,  of  total 
milk  solids,  and  not  less  than  8-0  %  of  milk  fat. 
(see  also  this  J.,  1915,  146).  Condensed  skimmed 
mill:,  evaporated  skimmed  mill:,  concentrated 
skimmed  milk,  is  the  producl  resulting  from  the 
evaporation  of  a  considerable  portion  ol  the  water 

from   skimmed   milk,    and   contains    not    less   than 

20-0%  of  milk  solids.  Sweetened  condensed 
skimmed  mill:,  sweetened  evaporated  skimmed  milk, 
sweetened  concentrated  ski  mm,, I  mill:,  is  t  he  product 
resulting  from  the  evaporation  of  a  con  tderable 

portion  of  the  water  from  skimmed  milk  to  which 

sugar  (sucrose)  has  been  added.  It  contains 
nut   less  than  28-0%  nf  milk  solids.     Dried  mill 

is    the    product     resulting    from    the    removal    of 


water  from  milk,  and  contains  not  less  than 
260"()  of  milk  fat.  and  not  more  than  50%  of 
moisture.  Dried  skimmed  mill:  is  the  product 
resulting  from  the  removal  of  water  from  skimmed 
milk  and  contains  not  more  than  5*0 %  of  moisture. 

Mull,,/  mill:  is  the  product  made  by  combining 
whole  milk  with  the  liquid  separated  from  a  mash 
of  ground  barley  malt  and  wheat  Hour,  with  or 
without  the  addition  of  sodium  chloride,  sodium 
bicarbonate,  and  potassium  bicarbonate  in  such 
a  manner  as  to  secure  the  full  enzymic  action  of 
the  malt  extract  and  by  removing  water.  The 
resulting  product  contains  not  less  than  7-5%  "I 
butter  fat   and   nut   more  than  3-5%  of  moisture. 

Mill:;  Study  of  certain  ferments  [enzymes]  icith  >' 
view  Id  determining  a  m,  thodfor  lit,  difft  r,  ntiation 
of  pasteurised  milk  from  raw  .    /.  Redw 

R.  E.  Lee  ami  M.  G.  Mellon.  .1.  Ind.  Eng.  Chem., 
1917,  9,  360—367. 
Ax  outline  is  given  of  the  classification,  distribu- 
tion,   and    reactions    of    certain    enzymes    am 
description  of  experimental  work  concerning  the 
source,    nature,    and    action    of     reductase    in    its 
relation    to    methods    which    have    been    proposed 
for  the  di  iT.-re!  it  iation  of  pasteurised  milk  from  raw 
milk.      It   was  found  that   the   Methylene   Blui 
Schardinger's     reagent      (a     solution     containing 
Methylene     Mine     and     formaldehyde)     was 
decolorised     by    normal    fresh    milk    in    less    than 
20   mins.     unless    the    milk    contained    more    than 
1,000,000  bacteria  per  c.c,  or  by  recently  pasteur- 
ised milk.     Tin-  reagent    was  decolorised   by  milk 
which   had    been  allowed   to  "age"   for  21    t"    18 
hours.    Pasteurisation  increased  the  time-  required 
for    decolorisation.        Generally,    there    was     no 
parallelism  between  the  number  of  bacteria  present 
in  a  milk  and  the  time  required  for  the  decolorisa- 
tion  of   the    reagent,    hut    a    certain    relationship 
seemed  t  o  exist  in  a  given  sample  of  milk  indicating 
that  reductase  is  of  bacterial  origin,  and  thai 
all    the    bacteria    existing    in    milk    produce 
enzyme.      Formaldehyde  appeared  to  retard   the 
action  of  the  reductase  or  even  to  destroy  it. 

— w'.  1'.  s. 

Lecithin    in    egg-yolk;     Non-existence    of  free   or 

combined .     N.   A.   Barbieri.     Gazz.     Chiin. 

ItaL,  1917,  47,  L,  1—37. 

Experiments  described  in  detail  show   that 
may  be  quantitatively  separated  in  a  pure  st 
from  egg-yolk  by  extraction  with  neutral  solvents. 
On   saponification   they   yield    only   glycerol   and 
fatty  acids.     These  fats  are  able  to  keep  in  solution 
or   suspension    nitrogenous   substances,    colouring 
matters,    and   phosphates,    and    these    substai 
can  be  separated   by  dialysis,  by  hydrolysis  with 
a  \  cry  weak  (HI  %)  acid,  or  by  repeatedly  washing 
the   alcoholic    solution   with    water.      The   residual 
fats  remain  completely  unaltered.     The  whole  of 
the    phosphorus    in    egg-yolk    is    in    the     state  of 
phosphoric  acid  in  combination  with  alkali  bfl 
(potassium,    sodium),    alkaline-earth    bases    (cal- 
cium),   and   magnesium,      (dycerophosphoric    acid 
cannot  be  separated  by  means  of  neutral  solvents, 
but  only  by  saponification.     On  decomposing  tl 
soap   with   acids   the  glycerol   and   the  phospho 
acid  derived   from  the  phosphates  pass  into  tic 
aqueous  solution.     Xo  trace  of  choline  is  pri 
in  egg-yolk.     The  so-called  choline  constituent 
the  alleged  leeithin  is  a  product  of  the  hydrolj 
of  orocromin  or  a  putrefaction  product.      In  vi 
of  these  facts  the  conclusion  is  drawn  that  lei  itl 
(containing  glycerol,  phosphoric  acid,  and  sti 
acid)  is  nut  present  in  egg-yolk.     c.  A.M. 

Protein  of  sicedi   lurnipa  :    Hydrolysis  of  On 

.      <i.    Williams.      .1.      \u lie    S.  i..     I!'17.    8, 

182     215. 
The  expressed  juice  of  healthy  swedes  was  flltei 
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and  heated  to  90°  C.  for  half  an  hour.  The  pre- 
cipitated protein  after  repeated  washings  with 
hot  water,  alcohol,  and  ether,  weighed  015  gim. 
per  100  c.c.  of  juice,  and  analysis  gave  N  =  14-09% 
(or  15-63%  ash-free),  H20  =  1-81  °0,  and  ash  8  00  %. 
The  ash  contained  calcium  and  phosphoric  acid 
corresponding  to  26-33%  of  calcium  phosphate, 
and  the  sulphur-content  of  the  protein — mostly 
present  in  the  ash — was  4-2%.  On  hydrolysis 
with  dilute  sulphuric  acid  the  content  of  diamino- 
acids  was  found  to  be  :  arginine  3-12  %  of  the 
protein,  histidine  304",,.  Lysine  4-35%.  After 
hydrolysing  with  concentrated  hydrochloric  arid. 
3-18%  of  glutamic  acid  and  0-98%  of  aspaitic 
acid  were  found  by  Foreman's  method  (J.  Agric. 
Sci.,  1911.  4.  431);  there  was  also  0-27%  of 
glycine,  3-58%  of  alanine,  9-95%  of  valine,  901% 
of  leucine  and  isoleui  ine,  4-47  %  of  phenylalanine. 
417%  of  proline.  2-92%  of  tyrosine.  1-21%  of 
ammonia,  and  4-74 %  of  humin  bodies;  trypto- 
phan and  cystine  were  also  present.  The  Levene 
and  Van  Slvke  method  of  separating  alanine  and 
valine  (J.  Biol.  ('hem..  1912.  12,  285),  the  picrate 
method  of  separating  glycine  and  alanine,  and 
the  separation  of  valine  and  the  leucines  by  the 
lead  method  (this  J.,  1909,  1100)  were  all  found 
to  work  well,  and  if  pure  chemicals  are  used  the 
first-named  method  can  be  used  for  preparing 
pure  alanine  and  pure  valine.  This  physio- 
logically-active protein  differs  from  the  vegetable 
proteins  already  studied  by  containing  much  more 
glutamic  acid  than  aspartic  acid  ;  further,  the 
valine  content  is  unusually  high  and  the  ammonia 
content  low.  As  cereals  have  a  high  glutamic 
acid  content,  the  combination  of  swedes  with 
cereals  for  feeding  st  ulTs  is  recommended. — E.  H.  T. 

Pectic  substances  of  plants.  S.  B.  Schryver  and 
D.  Havnes.  Biochem.  J..  1910,  10,  539 — 547. 
Analyst,  1910,  42,  144. 

Pectinogen  is  separated  from  plants,  fruits,  and 
vegetables  by  extracting  the  residue  remaining 
after  the  expression  of  the  juices  with  warm  0-5% 
ammonium  oxalate  solution,  followed  by  con- 
centration of  the  extract  to  small  bulk,  and  pre- 
cipitation with  acidified  alcohol.  The  gelatinous 
precipitate  so  obtained  is  washed  with  alcohol  and 
finally  air  dried,  when  it  yields  a  granular  white 
powder.  The  yield  from  100  kilos,  of  turnips 
is  355  grms.  The  pectinogen  so  obtained  has  an 
acidic  character,  and  if  kept  in  alkaline  solution 
for  a  short  time  readily  undergoes  conversion  into 
pectin,  which  is  also  of  acidic  character,  soluble 
in  alkalis,  and  precipitated  from  its  alkaline 
solution  by  acids  as  a  gel  insoluble  in  water. 
Analyses  of  pectins  agree  with  the  formula 
C17H210,6.  On  distillation  with  hydrochloric 
acid,  pectinogen  yields  furfural  in  such  quantity 
as  to  indicate  that  one  pentose  group  is  present 
in  each  complex  of  17  carbon  atoms.  Pectin 
would  appear  to  be  not  a  carbohvdrate  but  an 
acid.— J.  N.  P. 

Form  of  iodine  in  marine  algae.     Okuda  and  Eto. 
See  VII. 

Inflammability  of  carbonaceous  dusts  in  atmospheres 
of  low  oxygen  content.  Brown  and  Clement.  See 
IIa. 

Patent.-:. 

Milk  and  cream;  Process  of  manufacturing  pro- 
ducts  from   .     C.    E.    Gray,    Eureka.    Gal. 

U.S.  Pat.   1,219,291,   Mar.    13,   1917.    Bate  of 
appl.,  Dec.  13,  1910. 

Milk    and    cream    are   heated    under    diminished 


pressure,  whereby  the  incorporated  oxygen  and 
some  aqueous  vapour  are  removed.  An  amount 
of  water  equivalent  to  the  aqueous  vapour  is  added 
to  the  product,  which  is  then  cooled  and  agitated 
under    oxygen-free    conditions — J.  H.  J. 

Process  for  emulsifying  fats  and  fatty  substances. 
U.S.  Pat.   1,220,010.     See   XII. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Water  ;  Determination  of  the  quantity  of  hypochlorite 

required   to   sterilise   .      Massv.     j.    I'harm 

Chim.,  1917,  15.  209—213. 

The  criterion  of  purification  being  the  total 
destruction  of  B.  coli,  the  most  satisfactory  means 
of  determining  the  quantity  of  hypochlorite  re- 
quired for  the  treatment  of  an  impure  water 
would  be  the  bacteriological  examination  of  the 
water  after  the  addition  of  varying  quantities  of 
the  hypochlorite  solution,  but  in  the  case  of  water 
required  for  the  use  of  armies  in  the  field,  the  time 
required  for  the  examination  precludes  its  adop- 
tion. A  rapid  method  which  serves  practically 
the  same  purpose  consists  in  treating  small 
quantities  of  the  water  with  increasing  amounts 
of  hypochlorite  solution  and  then  testing  for  the 
presence  of  free  chlorine  by  the  potassium  iodide- 
starch  reaction.  As  described  by  Gascard  and 
Guy-Laroche  (Presse  Med.,  Aug.  5.  191.",).  several 
similar  quantities  of  the  water  are  treated  with 
successively  increasing  volumes  of  the  hypo- 
chlorite solution,  and,  after  20  mins.,  potassium 
iodide  and  starch  are  added  ;  the  test  containing 
the  largest  quantity  of  hypochlorite  without 
exhibiting  a  blue  coloration  is  the  one  containing 
the  required  amount  of  hypochlorite.  The 
British  Army  uses  the  same  method  with  the 
modification  that  the  potassium  iodide  and  starch 
are  added  immediately  after  the  hypochlorite 
and  the  observation  is  made  after  tlie  lapse  of 
30  mins.  The  two  methods  yield  practically  the 
same  results.  The  author  has  attempted  to  use 
sodium  sulphindigotate  as  indicator  in  place  of 
iodide  and  starch,  but  the  results  obtained  were 
unsatisfactory. — YV.  P.  S. 

Nitroyen   in  sewage  sludge  :    Practicability  of  the 

recovery    of  .     W.    R.    Copeland.     J.    Ind. 

Eng.  Chem.,  1917,  9,  371—376. 

The  sludge  hitherto  obtained  by  the  best  known 
methods  of  sewage  treatment  has  contained  from 
1-2  to  30%  of  nitrogen,  the  loss,  as  compared  with 
the  raw  sewage,  being  attributable  to  removal 
of  nitrogen  in  colloidal  matter  in  suspension  in 
the  effluent,  and  in  the  case  of  chemical  precipita- 
tion works,  to  the  formation  of  ammonia  by  the 
added  lime.  It  is  also  estimated  that  from  10 
to  60  %  of  the  solids  deposited  in  septic  tanks  is 
converted  into  soluble  or  gaseous  form.  In  the 
so-called  "  activated  sludge  "  process  (see  this  J., 
1917,  264)  recently  tried  in  America  and  England, 
the  colloidal  and  suspended  matters  are  collected 
in  the  sludge,  and  if  over-aeration  be  avoided  the 
solids  are  not  liquefied  to  the  same  excent  as  in 
septic  tanks  and  therefore  the  nitrogen  does  not 
escape.  For  example,  in  the  case  of  Milwaukee 
City  sewage  the  digested  sludge  accumulates  in 
the  Imhoff  tanks  at  the  rate  of  1  to  10  cub.  yds. 
per  1,000,000  galls,  of  sewage  treated,  whereas 
by  the  "activated  sludge"  process  from  20  to  80 
cub.  yds.  or  more  may  be  deposited  in  the  settling 
tanks.  The  following  analyses  (parts  per  million) 
show  the  results  before  and  after  treatment  by 
the  two  processes  : — 
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of  nitrogen,  but   ii    would   be  «ssary  to 

.   part  of  the  98  to  99%  of  water  before  the 
material  could   be  sold  as  a  fertiliser.     The  best 
of  effecting  this  was  found  to  be  a   pre- 
liminary  settling  and    decantation,   wherebj    the 
ire   content    was    reduced    to   about    96%, 
Followed    by    mechanical    pressure,    reducing   the 
water  to  75%,  and   drying  the  press  cake  in  a 
drying  apparatus  to  obtain  a  product  with   L0% 
or  less  of  water.    The  colloidal  matter  in  the  sludge 
does  not  interfere  with  the  pressing, .and  Little  it' 
any  nitrogen  is  l<>>t  in  the  drying  process  whether 
t    beat    [e.g.,   by  a  steam  jacket)  or  semi- 
direct    heat   is   used.     The   cost   of   the    finished 
product  is  estimated  at   ss  no  t > >  $12-00  per  ton, 
including  labour,  fuel,  and  depreciation  of  plant, 
samples  of  the  dried  sludge  (10%  moisture) 
,  ned  4-36  to  5-06%  of  nitrogen  as  ammonia, 
and  0-39  to  0-81%  of  available  phosphoric  acid. 
The  conclusion  is  drawn  that  the  < lii«-<  1  sludge  is 
od   fertiliser  without    any  further  ail. lit  ions. 
thai    its  market  value  at   the  present   time 
.,i  s'.i  00  to  $15-00  per  ton.     It  could  there- 
be    profitably    produced    for    a    large    local   ' 
market.— C.  A.  M. 

lability  of  carbonaceous  dusts  in  atmospheres 
otc    oxygen    content.     Brown    and    Clement. 

Se,  lis. 

Patents. 

11'    .    softening;    Apparatus  for    .    Gr.  J.  Gibbs, 

Preston.       Eng.    Pat.    104,594,    June    I.    1916. 
\np!.  No.  7768  of  1916.) 

The  pipe  conveying  the  raw  water  to  the  apparatus 
i>  provided  with  a  valve  which  divides  tin-  water 
into  two  portions,  passing  upwards  in  two  pipes 
,,i  i  .  him  height  ami  being  delivered,  one  into 
the  top  i'f  the  measuring  ami  reagent  apparatus, 
an.i  one  into  the  tup  of  the  reaction  tank.  The 
water  passing  through  the  reagent  apparatus 
erdosed  with  the  reagent  ami  passes  mi  into 
the  reaction  tank,  when-  it  mixes  with  the  rest 
,,;  the  water.  By  means  of  the  valve,  tin-  i>t-< >- 
portions  into  which  the  water  is  divided  can  be 
finely  adjusted  while  tin-  apparatus  is  at  work, 
the  proportions  being  indicated  on  a  scale.  The 
lu.i  branch  pipes  for  the  raw  water  are  a-  nearly 

.ilik,    as  |M)Ssilile  in   length  anil   disposition,  SO  that 

...eh  discharge  against  the  same  static 
head,  whereby  t  he  water  in  the  two  pipes  is  kept  at 
onstant  ratio  for  a  given  setting  of  the  valve. 
Instead  of  one  valve,  the  pipe  fur  the  raw  water 
may  bifurcate  before  being  valved,  an, I  in  this 
case  each  branch  pipe  carries  an  independent 
valve.     .1.  II.  .1. 

Filtering  [jewellers'  nasi,  wash]  ir,,\,  ,■  .-    Process  and 
I-'.  P.  Boland,  Pkm  Ldence,  I!. I. 
U.S.    I'at.    l.U17.:','.iT.    Feb.    ■!'.    1917.      hat.-  of 
■  i  .  Nov.  23,  L915. 

Jewellers'   waste  wash   water,   containing  non- 
liquid  particles  of  precious  metals  in  suspension, 

Ollected    in   a    tank    from    which    it    SOWS   slowly 


through  a  restricted  opening  into  the  top  of 
another  tank  of  t  he  waste  water,  w  hereby  pari  ii  lea 
mil  readily  burned  are  collected  in  the  bottom  of 
the  first  tank,  ami  particles  of  precious  metals 
iii  suspension  are  carried  over  into  the  second 
tank.  The  water  in  the  second  tank  i^  slowly 
withdrawn  through  a  restricted  opening,  whereby 
the    particles   of    precious    metal    are   separate,!   as 

before,     The  discharge  from   the  sec I   lank   is 

filtered  through  a  combustible  filter,  which  is  then 
burned,  and  the  precious  metals  collected.     J.  11.  ■'. 


Water-purifying  apparatus  |  :  Electrolytic  — -  ]. 
J.  Ii.  Kynaston.  Washington,  D.C.  U.S.  Tat. 
L,219,333,Mar.l3,1917.  Date  of  appl.,Xov.l.i.  1916. 

Water  enters  at  the  bottom  of  an  upright  con- 
veying vessel,  and  has  a  gyratory  motion  imparted 
to  it.  As  it  passes  up  through  the  vessel,  it  m 
electrodes  arranged  as  battle-plates  connected  in 
~rie,,  the  anodes  being  of  aluminium  and  the 
cathodes  of  carbon.  The  water  leaves  at  the  top 
of  the  \  esse!  and  passes  t"  the  I  ml  turn  of  a  filtering 
and  settling  tank.-  J.  II.  J. 


Liquid  purifying  apparatus.  I..  Linden.  Clavgate, 
Surrey.  '  Eng.  Pat.  mi.:  m.  Mar.  10.  1916; 
i  \ppl.  Xo.  3613  of  1916.) 

In    a    vertical    apparatus    for   the   sterilisation   of 
li.|ui.ls  by  violent  agitation  (see  IV.   Pat.    178,797  J 
this   J.,    1916,    1129),   the  liquid    to   be   purified 
admitted   at    the   top   and    falls   on    t..     filtering 
material    contained    in    a    holder    supported    on 
trunnions  at  each  side,  so  thai  it  can  ne  inverted 
Aft.r    passing    through    the    filter,    the    liquid 
received    on   the    Hour   of   the   upper    pari    of  the 
apparatus    and    then    passes    through    a    valve    into 
the  intermediate  part  of  the  apparatus,  which 
the  form  of  a  double-walled  cylinder  in  the  centre 
of  which  is  mounted  a  vertical    Archimedean  si  ren 
driven    by   outside   power.     When   the   liquid   has 
filled   the  cylinder,   the  screw    is  set    in   motion   and 
Eorces     the     liquid     violently    against     the    sides, 
and   at    the   same  time   exerts  a   downward    fo 
so  as  to  cause  a  circulation  of  the  liquid  downwards 
in  the  cylinder  and  upwards  between  the  double 
walls.      When  the  liquid  has  circulated  sulliciently, 
a    valve    in   the    floor   of   the    cylinder    is   opened 
and    the    liquid    passes    on    to    filtering    material 
contained   in  a  tray.      From  the   filter,  the  liquid 
i-  receive. I  in  the  bottom  of  the  apparatus  which  is 
of  cup-shaped   form,  tapped  at  the  bottom,  and 
acts  as  a  reservoir.      Tulies  pass  into  the  sides  of 
the   reservoir,    through   which   air   can    be    blown 
into    the     liquid.     When    the     filtering    material 
requires  to   be  cleaned,   the  top   filter  is  in\. 
and  the    liquid  allowed  I.,  flow   through  a~  before, 
the  washings  being  run  oil  by  a  pipe  in  the  sids 
The  bottom  filter  can  be  removed  liodih   through 
a  door  in  the  side  and  replaced  l>\  another  tra 
clean  material.     A  portable  form  o(  the  apparatus 
can  be  mounted  on  a  motor  vehicle,  and  the  mi 
of  the   vehicle  can    be   used    to  supplj    the   powsf 
for  the  working  of  the  apparatus.     J.  ||.  .1. 
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Seirage    and    other    foul    liquid*  :    Apparatus    for 

aerating .     R.  Ames,  Brighton.     Eng.  Pat. 

104,361,    Feb.    25,    1916.     (Appl.    No.    2850    of 
1016.) 

The  apparatus  consists  of  a  circular  tank  in  which 
is  a  central  standpipe  supporting  a  chamber 
carrying  horizontal  radial  anus,  capable  of  being 
revolved  above  the  level  of  the  liquid  in  the  tank. 
The  sewage  enters  by  a  pipe,  in  which  it  is  mixed 
wilii  compressed  air,  along  the  bottom  of  the  tank 
to  the  central  standpipe,  from  openings  in  the 
bottom  of  which  the  sewage  passes  into  the  body 
of  the  tank.  Air  is  supplied  to  the  chamber 
carrying  the  radial  arms,  and  pipes  depend  from 
these  arms  nearly  to  the  floor  of  the  tank,  with 
atomiser-  attached  to  their  ends.  The  atomisers 
consist  either  of  a  metal  casing  containing  a  porous 
1  iloi  k  or  layers  of  wire  gauze,  or  of  a  hollow  metal 
bloi  k  with  narrow  slots.  The  radial  arms  are 
rotated  by  the  pressure  of  the  escaping  air  on  the 
liquid,  or  by  mechanical  means.  The  purified 
liquid  is  drawn  off  intermittently  or  continuously. 

—J.  H.  J. ' 

je      ordaining    organic    matter  :    [Electrolytic] 

purification     of .     G.     ter     Meer,     and     K. 

Reubold,  Hannover-Linden.     Ger.  Pat.  294,957, 
Sep.  8,  1914. 

Tile  precipitation  of  i  olloidal  organic  matter  from 
sewage  can  be  effected  electrolytically  in  the 
i  sence  of  a  small  quantity  of  chemical  precipi- 
tant. Using  iron  or  aluminium  electrodes, 
oppositely  charged  hydroxides  in  the  colloidal 
form  are  produced  which  bring  about  the  coagu- 
lation of  the  organic  colloid*.  This  fails  some- 
times because  the  latter  behave  as  protective 
colloid?.  In  such  cases  the  addition  of  electrolytes, 
in  general,  is  inadequate,  but  the  addition  of 
aluminium  sulphate  is  effective  if  from  one-quarter 
to  one-third  of  the  quantity  which  would  itself 
cause  precipitation   of  the   colloid,   is  taken. 

— H.  J.  H. 

Preserving-gas.     J.  N.   Alsop,   Assignor   to   Alsop 

Electrical     Co.,  Owensboro.      Kv.     U.S.      Pat. 

1,219,527,     Mar.  20,     1017.     Date     of     appl.. 
Apr.  28,  1913. 

'*  Vaporised  products  of  wood"  are  mixed  with 
atmospheric  air.  and  the  mixture  is  exposed  to  the 
action  of  an  electric  arc.     The  resulting  gas  has 
idal  and  therapeutic  properties. —  J.  H.  J. 

Seicaye    and    other    waste    liquids;    Apparatus    for 

treating .     T.  K.  Irwin,  Assignor  to  Anglo- 

(  continental  Fertilizers  Svnd.,  Ltd..  London. 
S.  Pat,  1.220,990,  Mar."  27,  1017.  Date  of 
appl..  Sept.  4,  1914. 

See  Eng.  Pat.  20,810  of  1013  :  this  J..  1014.  565. 
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Acetylsalicylic  acid  ;  Analysis  of .  M.  Francois. 

J.  Pharm.  Chim.,  1917, "15,  213—222. 

To  detect  the  acetic  acid  residue  in  the  acetyl- 
salicylic  acid  molecule,  the  substance  is  treated 
with  an  excess  of  calcium  hydroxide  and  a  small 
quantity  of  water  :  calcium  acetate  and  calcium 
salicylate  are  thus  formed,  the  latter  being  insol- 
uble. After  1  hour,  the  mixture  is  filtered,  the 
calcium  salicylate  washed  with  a  small  quantity 
of  water,  the  nitrate  evaporated  to  dryness,  the 
residue  gently  ignited  to  destroy  any  remaining 
trace  of  salicylate,  and  the  usual  tests  for  acetates 
then  applied.  Acetylsalicylic  acid  should  volatilise 
completely  when  heated  (the  presence  of  sugar. 
tartaric  j-  id,  and  certain  alkaloids  such  as  quinine 


may  often  be  detected  by  the  odour  of  the  vapour 
given  off  during  ignition),  and  should  not  give  a 
■  violet  coloration  with  ferric  chloride  (absence  of 
free  salicylic  acid).  Its  m.  pt.  is  132°  C. ;  in 
determining  the  m.  pt.  the  oil-bath  should  be 
heated  to  125°  C.  before  the  capillary  containing 
the  substance  is  introduced,  and  the 'temperature 
then  raised  at  the  rate  of  1°  per  min.  Acetyl- 
salicylic acid  may  be  determined  by  means  of  the 
acid  or  saponif.  values  of  the  substance.  Two 
samples  of  "aspirin"  examined  by  the  author 
consisted  of  crystallised  magnesium  sulphate,  53  2 
and  48-4,  lactose,  38-9  and  46-6,  acetylsalicylic 
acid  (containing  free  salicylic  acid),  7-8  and  79% 
respectively.— W.  P.  S. 

Hc.camethylenetetiamine ;    Explosive    peroxide    de- 
rivative of '—  A.  Leulier.     J.  Pharm.  Chim., 


1917,  15,  222—220. 

By  dissolving  140  grms.  of  hexamethylenetetramine 
in  hydrogen  peroxide,  adding  140  grms.  of  pure 
nitric  acid,  then  introducing  more  hydrogen  per- 
oxide until  the  total  weight  of  the  "mixture  was 
1500  grms.,  and  keeping  this  mixture  at  20°  to 
25°  C;  for  3  hours,  a  crystalline  precipitate  was 
obtained  which,  when  dried,  weighed  00  grms. 
This  substance  contained  carbon,  34-46,  hydrogen, 
1000,  oxygen,  45-50,  and  nitrogen.  10%';  it  was 
practically  insoluble  in  water,  ether,  and  cold 
alcohol,  but  soluble  in  hot  alcohol.  It  exploded 
violently  when  struck  with  a  hammer  or  when 
heated,  the  force  of  the  explosion  being  about  two- 
thirds  of  that  of  melinite.  Dilute  sulphuric  acid 
converted  it  into  formaldehyde  and  ammoniirm 
sulphate  Its  composition  and  properties 
showed  it  to  lie  NH(CH2.CH2.O.OH)„  and 
to  be  identical  with  the  " hexamethylene  triper- 
"xide."  prepared  previously  by  Von  Girsewald 
(this  J..  1912.  1058).  although"  the  latter  con- 
sidered that  the  substance  contained  2  atoms 
of  nitrogen  in  its  molecule. — W.  P.  S. 

Organic    compounds    containing   sulphur  :     Action 

of  pyridine  and   piperidine  on  .      M.    Ratio 

and  O.  Balduzzi.     Gazz.   Chim.  Ital.,  1917,  47, 
I..  05—73. 

When  a  solution  of  thiourea  in  pyridine  is  boiled, 
decomposition  of  the  thiourea  takes  place,  with 
the  formation  of  hydrogen  sulphide,  guanidine 
thiocyanate,  and  ammonium  trithiocarbonate  as 
the  final  product  s.  C'yanandde  is  probably  formed 
as  an  intermediate  product,  as  in  the  case  of  the 
decomposition  effected  by  yellow  mercury  oxide, 
but  this  would  at  once  react  with  the  ammonium 
thiocyanate  also  produced  in  the  reaction  to  form 
guanidine  thiocyanate.  In  like  manner  thio- 
aminophenol  when  heated  with  pyridine  yields 
hydrogen  sulphide  and  diaminophenyl  sulpiride, 
and  thioacetanilide  gives  hydrogen  sulphide  and 
acetanilide.  Piperidine  has  an  analogous  de- 
sulphurising action  upon  organic  sulphur  com- 
pounds. For  example,  diphenylthiourea  when 
dissolved  in  piperidine  and  boiled,  yields  as  the 
final  products  of  decomposition,  aniline,  tripheuyl- 
guanidine.  and  piperidine  thiocarbonate  (m.  pt. 
109  —171  °  C.).— C.A.  M. 


Distillation ;     Studies   in    steam 


Part  IV. 


Propionic,  butyric,  valeric,  and  caproic  acids. 
Part  V.  Some  applications  of  Duclaux's 
method.  EC.  D.  Richmond.  .Analyst,  1017.  42. 
125—139.      (See  also  this  U.   1908,  70       - 

In  continuation  of  the  work  on  formic  and  acetic 
acids,  propionic,  butyric,  iso  and  active  valeric, 
normal  caproic,  ami  dielhylacetic  acid-  were 
purified,  and  their  dilute  solutions  distilled  in 
fractions,  as   previously  described 
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distillation  relative  to  that  of  water,  "•  was 
calculated  from  the  ratio. 

log  y 

log  x' 

.  _     percentage  of  total  water  distilled 
100 
percentage  of  total  acid    distilled . 
100 

Continued  purification  of  the  a.  i.l  in  each  case 
led  to  a  constant,  value  of  k  being  approached  for 

the    A    and    B    tractions.     The    factors   for   the 

different    acids    at      V    1 -oiu-cnt  ration    were   in 

close  agreement  with  those  calculated  from  the 
formula  o=0-4013  I -72".  where  n  is  the  value 
in  the  formula  C„BE,n+iCOOH,  as  shown  in  the 
table  :— 


where  s 


and   v    =  1 


\  id. 

«  (from 
experiment 

ii. 

0-4013     1  72n. 

Acetic     

Propionic   ■  -  ■  • 
Butj  rl     

0-4013 

0-C.77 
1-224 

•j  tin 
3-50 

0 

1 

2 

3 

4 

0  1013 
ii  69 
L-18 
2-04 
3-51 

The  results  with  the  caproic  acids  do  not  agree 
with  the  formula.  The  estimation  of  the  factor 
a   provides    a   means  of   determining  the    purity 

of  these  acids;  and  in  the  case  of  a  mixture  of 
of  two  homologous  acids  enables  the  illative  pro- 
portions to  be  calculated;  thus  with  a  mixture  of 
acetic  and  propionic  acids,  which  was  made  to 
contain  0-488  mo!,  of  propionic  to  0-512  of  acetic, 
the  mean  result  indicated  0-493  mol.  of  propionic 
aeid  as  shown  in  the  following  table  giving  the 
values  for  the  successive  fractions  : — 


y  calc. 

Ratio 

X. 

y- 

V   cile. 

fur 

y 

P 

toi  acetic. 

propionic. 

corrected. 

A  +  P. 

0-900 

0-9025 

0-931 

u-sr;.:. 

0-904 

0-513 

0-9785 

0-807 

0-85S5 

0-7565 

ii-snu 

0-505 

0-698 

0-7115 

0-782 

0-641 

0-714 

ii  ;,(i(l 

ii-vi.-.;, 

0-619 

li-Tiil'. 

0-5295 

0-620 

0-488 

(i  i(i.-.r. 

0-523 

0-6215 

0-4215 

0-5245 

n-492 

0-3985 

0-429 

0-533 

0-320 

0-43(1 

0-488 

0-2995 

0-2375 

0-333 

0-1365 

(I-27.S 

0-486 

0-0995 

0-132 

0-206 

0-0575 

0-134 

0-498 

The  use  of  Duclaux's  method  is  best  exemplified 
by  the  analysis  of  ai-ids  of  the  acetic  series.  During 
the  distillation  of  a  simple  mixture  of  two  such 
acids,  the  amount  distilled  in  each  fraction  is 
.ali  (dated  for  each  of  the  acids  as  a  percentage  of 
the  acid  present  at  the  commencement  :  an  agree- 
ment between  the  ratios  deduced  for  each  fraction 
will  show  that   no  other  a.  ids  are  DKSent,  and  the 

mean  ratio  will  give  the  molecular  proportions. 
The  quantity  of  butyric  acid  present  in  acetic  aeid 
can  advantageously  be  estimated  in  this  way  as 
an  alternative  to  the  method  of  titration  of  the 

weighed  anhydrous  acid  with  standard  alkali. 
In  discussing  the  analysis  of  acetic  anhydride,  the 
method  of  Menschutkin  and  WasDjew  (J.  Russ. 
Phys.  ('hem.  8pc,  1889,  21.  190),  is  referred  to  as 
the' I,.-!,  ami  as  it  escaped  abstraction  in  English 
is  given  in  detail  by  the  present  auth.n-s. 
The  purity  of  acetyl  compounds  can  he  determined 

i.y  separating  the  acetic  acid  by  hydrolysis  and 
distilling  in  fractions.  With  small  quantities  of 
salicylic  acid  present  in  acetic  acid,  if  the  acid  is 
exactly  neutralised,  then  90%  of  the  solution 
distilled,  while  nearh  80'  ,  ol  the  acetic  acid  is 
thus  removed  only  15%  of  the  salicylic  acid  is 
lost,  and  the  delicacy  of  the  test  is  thus  greatlj 
enhanced.  Substituted  malonii  a.  ids  (.../..  a 
mixture   of   malonic,   ethylmalonic,   and   diethyl- 


malonic  acids)  can  be  conveniently  tested  by 
heating  to  l!tOJ  ('.,  when  conversion  into  the 
.  orresponding  members  of  the  acetic  series  occurs 
and  the  product  may  be  examined  by  the  Dudaux 
method.  Alter  deducting  for  the  estimated 
amount  of  free  acetic  acid,  the  values  of  y  are 
lompaivd  with  those  calculated  for  butyri  and 
diethvlacetic  acids,  and  the  proportions  of  thesi 
deduced.     J.N.  1'. 

Patents. 

Medicinal    aluminium     preparation  ;     Method    of 
manufacturing    « .       Monneron    el     Guyej 

Lausanne,  Switzerland.  Kng.  Pat.  Ill-lain!'. 
June  23,  1916.  (Appl.  No.  8878of  1916.)  I'ndefl 
Int.  (  one.  June  5,  1916. 

An     aluminium     preparation     which     dissolves 
gradual h  in  the  intestines  and  t  here  acts  as  a  mild 
astringent,     is    produced     h\     precipitating     an 
aluminium  salt  with  caustic  alkali  in  the  presence 
of    a    protective    colloid,    rendering    tin-    colloid 
insoluble,    and    washing    out    the   alkali    salt    with 
water.     Ejcample : — To   a    clear    solution    of    201 
grins,  of  aluminium   sulphate   in   500   c.c.  of  hot 
water  is  added   30  grins,   of  gelatin  dissolved   in 
300   c.c.   of   warm    water.     The   arid    reaction   is 
exactly    neutralised    with    35%    soda    I-..-    i. 
1  I".  ......  and  18  grins,  of  tannic  acid  dissolved  in 

100  c.c.  of  warm  water  is  added   with  constant 
stirring.     The  thick  flaky  pulp»produced  is  filtered] 
washed    free    from    sodium    sulphate,    dried 
pulverised.     It     is    useful    in    the    treatment 
diarrhoea. —  F.  Sp. 

Cephaclinc  butyl  ether  and  sails  thereof.  J.  \V. 
Meader,  Indianapolis,  I'.S.A.  Eng.  Pat.  104.652, 
July  18,  1916.  (Appl.  No.  16.036  of  1916.) 
Addition  to  Kng.  Pat.  11.717,  Aug.  13,  1915 
(this  J.,  1916,  1271). 

CEPHAEIJNE  butyl  ethers  (as  distinguished  fn 
the  isobutyl  ether  claimed  in  the  principal  patent) 
are  made  by  the  action  of  an  alkali  metal  and  a 
butyl  halide  on  .ephaeline.  The  details  of  tin- 
preparation  and  the  properties  of  the  product 
are  the  same  as  for  the  isobutyl  ether. — F.  Sr. 

Ccphatliix-  nil jil  <  titer  inul  process  for  making  «<■■■ 
J.  \V.  Meader,  Assignoi  to  The  Eh  Lilly  .v.  •'••., 
Indianapolis,  Ind.    I'.S.  Pat.  1,209,575,  Mar.  2(1 
1917.     Date  of  appl.,  Jan.  2.">,  1916. 

CEPHAEIJNE  allyl  ether.  1 ', „1I  7()  X  .<  K  '  ,IT  .  is 
prepared  by  treating  i  ephaeline  with  sodium  ethyl 
ate  and  allyl  bromide.     .1.  If.  .1. 

Nitromethape  andhomologues  :  Preparation  of - 
H.  Kiause,  Dresden.     Ger.  Pat.  294,755,  i'     .1. 
1915. 

A  fim  i.y  powdered  mixture  of  a  nitrite  and  a 
salt  of  an  aJkylsulphuric  acid  is  made  into  I 
i  ream  with  water  and  distilled.  Above  100  1 1 
the  nitroparatlin  passes  over  and  this  continues 
after  the  mass  has  been  evaporated  to  dryness 
Decomposition  of  the  alkyl  sulphate  to  form 
sulphuric  acid  or  an  acid  sulphate  is  to  I"-  avoided 
as  it  causes  a  loss  of  yield.  The  sulphuric  arid 
formed  liberates  nitrous  aeid.  and  this  reacts 
with  the  nitroparatlin  causing  a  further  less 
of  yield.  To  obviate  this,  a  little  alkali  or  salt 
with  an  alkaline  reaction  is  added  to  the  mixture 
l.elore  distillation.  The  yield  of  nitroinetha 
50%  of  theorj  and  of  nitroethane  '■'•'>",,. — II.  .1.  II. 

Hydrocarbons   and   their   derivatives  :     Preparation 

of .      liadis.be    Anilin   u.   Soda   Fabr. 

Pat.  (A)  295.202.  May  31,  lull,  and  (B)  29a 
June  23.  191  I.  \d.iitions  to  (ier.  Pal.  29 
is,,-  Ft.  Pat.  108.427  of  I'd!  I  ;   this  J..  191  1.  984). 

(A)   In  the  reactions  between  hydrogen  and  carbon 

monoxide  under  pressure  in  contact  wit  h  i  atalysU, 
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spontaneous  local  heating  and  deposition  of  free 
carbon  can  be  hindered  by  increasing  the  thermal 
conductivity  of  the  contact  mass.  Where  possible 
the  catalyst  may  be  used  in  the  form  of  metallic 
gauze,  wool,  or  "turnings,  or  it  may  be  deposited 
on  metal  or  on  a  ceramic  mass  mixed  with  metallic 
particles,  (b)  The  catalyst  may  be  a  metallic 
carbide  preferably  of  the  iron  group  of  elements. 
The  carbide  as  such  may  be  used,  e.g.,  cast  iron, 
or  it  may  be  prepared  in  situ  as  a  result  of  the 
rarbuiising  of  a  low-carbon  steel  by  the  carbon 
monoxide  or  hydrocarbons  in  the  compressed  gas 
mixture.— -H.  J.  H. 


purifying  ■ 


Etln/1    ether';'    Process    for 

Michaelis,    Albany,    N.Y.,    U.S.A.       Eng.    Pat 
105,204.  Oct.  24.  1910.   (Appl.  No.  15,145 of  1916.) 

SeeV.S.  Pat.  l,lS9,G02of  1910;  this  J..  1910,907. 


Alilol :    Manufacture  of  ■ 


G. 


.  W.  Herrmann  and 
51.  Mugdan,  Assignors  to  Consortium  fiir  Elektro- 
chemische  Industrie,  Nuremberg.  Germany. 
US.  Pat.  1.220,740.  Mar.  27,  1917.  Date  of  appl.. 
Sep.  3,  1913. 

See  Eng.  Pat.  19.40;:  of  191:;  ;   this  J..  1914,  219. 

Hydrocarbons ;     Producing     partiaUy-hydrogenised 

monocyclic- .       O.     Schmidt,    Ludwigshafen, 

and  K.  Hochschwender  anil  T.  Eicnler,  Mann- 
heim, Assignors  to  Badische  Anilin  u.  Soda 
Fabr.,  Ludwigshafen.  Germany.  U.S.  Pat. 
1.221,382,Apr. 3,1917.  Date  of  appl., Oct. 1 1,1912. 

See  Fr.  Pat.  441,203  of  1912  ;    this  J..  1912,  843. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

A  polarisation  flicker  photometer  atid  some  data  of 
theoretical  bearimj  obtained  with  it.  Ives.  See 
XXIII. 


XXIL— EXPLOSIVES ;    MATCHES. 

Explosive    peroxide     derivative    of    hexamethylene- 
tetramine.     Leulier.     See  XX. 

Patents. 

Manufacture  of  picric  acid  and   other  nitrophenols 

from   certain   gums    or    gum-resins.       Eng.    Pat.    I 
104,352.     See  III. 

Making   nitro-compounds.       U.S.    I'at.     1.220.078.    | 
See  III. 


XXIIL— ANALYSIS. 

Photometer;  A  polarisation  flu  her  — — and  some. 
data  of  theoretical  bearing  obtained  with  it.  IT.  E. 
Ives.     Phil.  Mag.,  1917,  33,  300— 3su. 

:  In  the  instrument  described  a  double  image  prism 
forms  two  images  of  each  half  of  the  photometric 
field,  the  horizontally  polarised  image  of  one  half 
being  superposed  on  the  vertically  polarised  image 
of  the  other  half  ;  a  rotating  Nicol  prism  alternat  ely 
extinguishes  each  half  but  gradually  and  with  no 

; mechanical  edge  effect.  The  rotating  Nicol  may 
be  placed  near  the  eye,  in  which  case  its  faces  must 
be  at  right  angles  to  the  beam  of  light,  or  it  may- 
be placed  between  the  double  image  prism  and 
the  diaphragm,   when  the  faces  may  be  oblique 


to  the  beam  of  light.  A  special  mixture  photo- 
meter was  used  having  two  similar  flashed  opal 
glass  plates  mounted  one  over  the  other  on  a 
common  vertical  axis  parallel  to  their  faces  and 
rotatable  in  opposite  directions  by  means  of  sui'- 
able  gears  ;  this  arrangement  was. placed  at  the 
intersection  of  twp  photometer  tracks  and  viewed 
from  behind.  The  effect  of  rotation  of  the  Nicol 
on  a  polarised  beam  follows  the  cosine  law  postu- 
lated in  previous  discussions  (Phil.  Mag.,  1914. 
708  ;  1910,  290).  The  relationships  between  relative 
and  absolute  intensities  of  compared  fields  and 
critical  speeds  are  shown  to  be  in  agreement  with 
theory.  The  flicker  photometer  is  specially 
adapted  for  colour  difference  comparisons  owing 
to  the  faUure  of  hue  discrimination  as  compared 
with  brightness  discrimination  with  rapid  fluctu- 
ations and  the  amount  of  this  failure  has  been 
determined. — B.  V.  S. 

High  temperature  measurements  without  platinum 
instruments.  M.  Neumann.  Chem.-Zeit.,  1917. 
41,  288. 
A  new  thermo-element  recently  introduced  for 
the  measurement  of  temperatures  between  900°  C. 
and  1100°  C.,  is  constructed  of  nickel  and  nickel- 
chromium  and  is  very  reliable.  An  improved  and 
simplified  form  of  optical  pyrometer  has  also  been 
introduced,  in  which  the"  regulating  electrical 
resistance  is  in  the  form  of  a  ring  on  the  telescope 
tube,  which  is  made  of  aluminium. — F.  C.  T. 

Silica;  Accurate  determination  of in  commer- 
cial analysis.  F.  G.  Hawlev.  Eng.  and  Min.  J., 
1917,  103,  541—543. 

Attention  is  directed  to  sources  of  error  in  the 
determination  of  silica  due  to  the  solubility  of 
silica  in  hydrochloric  acid,  the  presence  of  silica 
in  the  fusion  mixture  itself,  and  to  impurities 
retained  by  the  washed  sUica.  The  solubUity  of 
the  silica,  which  may  amount  to  2  %  in  samples 
containing  less  than  20  %  of  silica,  may  be 
diminished  by  heating  the  saline  residue  at  150°  C, 
for  30  mins.,'  then  adding  15  c.c.  of  60%  hydro- 
chloric acid,  heating  the  mixture  to  boiling  for 
3  mins.,  and  collecting  the  silica  on  a  filter  where 
it  is  washed  successively  with  water,  dilute  hydro- 
chloric acid,  and  water.  To  determine  silica  in 
ores  containing  much  lead,  copper,  antimony,  etc.. 
the  ore  may  be  fused  in  a  nickel  crucible  with  a 
mixture  of  sodium  hydroxide  and  sodium  peroxide 
(equal  parts  by  weight),  followed  by  the  above 
method  of  separation.  Under  these  conditions, 
the  loss  of  silica  by  solution  is  about  0-4%,  but 
this  loss  is  balanced  approximately  by  impurities 
in  the  silica  and  the  quantity  of  the  latter  derived 
from  the  fusion  mixture. — W.  P.  S. 

Resistance  of  an   oil  to   emulsification.     Herschel. 
See  11a. 

Analysis    of   light    oils    [far    benzene,    toluene,    and 
xylene].     Eglot'f.     See  111. 

Manufacture  of  Methylene  Blue  derivatives  [Methylene 

Violet    and    Methylene    Azure]   for    microscopy. 
Tribondeau  and  DubreuU.     See  IV. 

Determination      of     ozone.     David.      Se  '   VII. 

Determination     of    zinc.     Hasting.     See      X. 

Analysis   of  aluminium    (hist.     Clennell.     See    X. 

Action  of  aromatic  amines  on  fully  acids.    [Analysis 
of  fats.]     De  Conno.     See  XII. 

Rubber   hose  for   use   on    aeroplanes.     Eousem 
See   XIV. 


HOOKS  RECEIVED. 
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Detection     and     differentiation     <•/     vegetablt      and 
synthetic  t  annuls.     Lauffmann.     Set    XV. 

Glut  for  ust  on  aeroplanes.     Houseman.     See  XV. 

Volumetric  "/•  Pemberton  method  for  determining 
phosphoric  acid  [in  fertilisers'],  and  influenct  oj 
temperature  and  the  sulphuric  acid  radical  on  the 
results.     Shuey.     See    XVI. 

Determination    of   barley    extract.     Eutscha.     Set 
XVIII. 

Immersion  refractometer  in  (he  determination  of 
small  amounts  "I  alcohol  in  hopped  beverages. 
Fonyo.     See   Will. 

Study  of  certain  ferments  [enzymes]  iritli  a  view 
to  determining  a  method  for  the  differentiation 
of  pasteurised  milk  from  raw  milk.  I.  Reductases. 
!..-.    and   Mellon,     Set    \  \  m 

Determination  of  the  quantity  of  hypochlorite 
required  to  sterilise  water.     Massy.     See  \1Xh. 

A  nalysis  of  acelylsalicylic  acid.    Francois.     See  X  X. 

lies     in     steam     distillation.     71".  Propionic, 

butyric,    valeric,   and   caproic  acids.  I".     Some 

applications    of  Duclaux's    method.  Richmond. 
Set    XX. 

l'\  CENTS. 

Gases;      Ipparatus   for   indicating  the  composition 

«.(         — .       II.     llaipt     and     M.     Werner.     Berlin. 

U.S.    Pat.    1,220,037,   .Mar.   20,    L917.      Date   of 
appl.,  Apr.  9,  L915. 

'i'lii:  composition  of  gases  is  indicated  by  using 
the  principle  of  diffusion.  A  diffusion  chamber 
and  an  air  supplj  chamber  are  combined  with  a 
number  of  .similar  auxiliary  chambers,  separated 
from  each  oilier,  and  having  their  opposite  end 
walls  provided  with  ports  controlled  bj  valves 
mounted  on  a  rotating  shaft.  The  valves  are  so 
arranged  as  to  permit,  during  each  half  turn  of  the 
shall,  an  exchange  <>f  air  between  the  auxiliary 
chambers,  the  disusing  chamber,  and  the  supply 
,  t   air.     W.  F.  P. 

Method  of  testing  filler  bodies.     U.S.  Pat.  1,218,154. 

Set    I. 


Books  Received. 


i  hi  mists'    Handbook.       Published    by    the. 

American  Gas  Institute,  29,   West   39th  St] 1. 

New   York    t'ity.     :i.">  1    pages,    s^     6  in.     Price 

$3.50  in  tli"   I  hit.il  state- ami    Canada;    else- 
where s:;.t.".. 

Tin:  Committee  on  Chemical  Tests  of  the  American 
Gas  institute,  under  the  chairmanship  of  ('.  ('. 
Tutweiler,  has  for  the  past  two  years  been  engaged 
in  revising  t  in-  tir-t  edition  of  tins  book,  compiled 
in  it'll  li\  W.  II.  Pulweiler.  Some  of  the  methods 
there  described  have  been  discarded  in  Favour  of 
Bimpler  and  more  accurate  processes,  and  the 
Committee  is  continuing  its  work  with  a  view 
to  collecting  a  number  of  methods  of  analysis  all 
of  which  are  approved  by  the  institute.  The 
Lven  for  the  analysis  of  coal  and  coke, 
in  lent  s  and  iron  ami  steel  are  the  official  methods 
.■i  the  I'.s.  Bureau  of  Mines  and  of  the  American 
si-  i.  i  \   foi  Tesl  ing  Materials. 


The  analytical  methods  are  subdivided  as 
follows:  I.  Coal,  coke,  gas  oil,  purification 
material.  II.  illuminating  gas,  ammonia,  tar, 
cyanogen.  111.  Impurities  in  gas.  IV.  Tar  pro- 
ducts. V.  Constructional  materials.  alloys, 
lubricating  oils. 

Tin.  Chemists'    Yeas   Hook.    1917.      Edil  d  by 
r.    W.   Atack.     Sherratl    &    Hughes,    34, 
street.  Manchester.     In  two  vols.     1030 
6  >    1  in.      Price  10s.  6d. 

Tin-:  third  edition  of  this  useful  Year  Book  fully 
maintains  the  standard  of  its  predecessors,  and 
lias,  it  is  to  lie  hoped,  now  established  for  itsell 
a  permanent  place  in  our  periodical  litei 
New  sections  are  included  on  "  Analysis  ol 
essential  oils."  hy  I..  <..  Radcliffe  :  "Efficiency 
of  boiler  plant."  by  T.  O.  Morgan;  "Cement,! 
by  A.  i. rounds:  and  "  Paints  and  pigments") 
while  the  section  on  "Textile  fibres"  has  L>i 
re-written  hy  W.  F.  A.  Ermen.  and  other  sections 
have  been  considerably  revised. 

The   Flotation   Process.     Compiled    and    edited 
by  T.    \.  Rickard.     Mining  and  Scientific 
Chicago.     :'.iil  pages,  9     6  in.   Price  8s.  I 

Tins  is    a   useful    collection    ol    papers    published 
in  the   Mm, ,i,i  and  Scientific  l're»s  on  the  p 
ami    theory   of   the    flotation    process,    which    has 
developed    so  largely  during   the  past    five   5 
lit     is  stated  that' fully  50.000   tons  of   ore 

treated  daily  in  the  United  States  by  this  method). 
The  contributors  include  G.  I..  Mien.  T.  M.  Bains, 
.1.  \.  Block,  C.  Butters,  D.  Butler.  .1.  M.  <  allow, 
J.  E.  Clennell,  W.  II.  Couchill.  W.  I".  Copeland, 
\.  E.  Brucker,  C.  T.  Dun-ll.  I\  \ 
.1.  Hebbard,  W.  H.  Kenvon.  V.  F.  S.  Low,  E.  P. 
Mathewson,  W.  Motherwell,  i>.  H.  Norris,  T.  A. 
Rickard,  O.  C.  Ralston,  W.  A.  Scott,  W.  Shell- 
shear,  and  .1.  II.  Wis". 

Concentrating   Okes  bt  Flotation.      By  T.    1 
Hoover.      Mining   Magazine.    Salisbury    i 

I ion.    E.C.     320    pages,    9  0  in.      I' 

L2s.  f.d. 

The   progress  that    has   been   made   in   the   appli- 
cations of  the  flotation  process  since  the  publica- 
tion  of  the  second  edition  of  this  hook,   in    1011. 
has     necessitated      a     further     edition.      In     this 
however,  the  text  of  the  second  edition   has 
retained   in  its   entirety,  and  a   chapter  on  i 
progress  has  been  added   to  bring  the  matter  up 
to    date.      The  early    chapters    of    the    book 
with  tie-  history  ol   the  process  and  the  litigation 
which    has    r.s, died    in    connection    with  it       Ti  ■ 
Potter-Delprat,    De  Bavay.    Elmore,   and    Minerals 
Separation  processes  are  fully  described,  and    • 
of    the   other    processes  are   aNn    considered.      In 
the   chapter    on    more    recent    work,    the 
process  is  described  fully,  and  an  account   i 
of  the  characters  of  the  oils  and  soluble  frothing 
agents   used    in   the   process.     The   bibliog 
and  lists  ol  patents  are  very  complete. 

The     Mandfactciu      of    sri.rm  i:n     Acir    u?p 
\  i.  is  mi.      H\  (i.  I,i  si.i:.     Supplement  I  o 
(.urn.  \  A.  Jackson,  33,  Paternoster  Rov  .  1 
E.C.     347  pages,  8j        5J  in.      Prii  e  L5s 

Tin:  author   has   collected,  in    this   supplem 
volume,    notes  on   the  various   papers  and 
specifications  on  sulphuric  and   nitric  acids  whicfc 
have  appeared  since  the  publication  of  the  fourtl 
edition   in    1913,    and   has  also   added    parti    ■ 
obtained    from    official    reports   and   private 
muni'  at  ions.      To  facilitate  reference,  the   • 

are   numbered   in  the  same    waj    as  tl 

original    volume. 
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Official  Notices. 


ANNUAL   GENERAL   MEETING,     1917. 

In  accordance  with  the  provisions  of  By-law  64. 
notice  is  hereby  given  that  the  Annual  General 
Meeting  will  be  held  in  The  University  Buildings, 
Edmund  Street.  Birmingham,  at  10.30  a.m.  on 
Wednesday,  July  18th,  1917.  A  programme  of  the 
proceeding;)  will  be  issued  later. 

In  accordance  with  the  provisions  of  By-law  24, 
those  members  whose  names  are  printed  in  italics 
in  the  List  of  Council  will  retire  from  their  res- 
pective offices  at  the  forthcoming  Annual  Meeting. 

Prof.  Henry  Louis  has  been  nominated  to  the 
office  of  President  under  By-law  20  ;  Dr.  Charles 
•Carpenter  has  been  nominated  Vice-President 
under  Bv-law  20  ;  Mr.  John  Gray,  Mr.  A.  R. 
Ling,  Prof.  R.  F.  Ruttan.  and  Mr.  J.  T.  Wood 
have  been  nominated  Vice-Presidents  under  Bv- 
law  21. 

Mr.  A.  G.  Bloxam.  Mr.  W.  J.  Rees.  Mr.  Edwin 
Thompson,  and  Prof.  James  Walker  have  been 
nominated  to  fill  the  four  vacancies  among 
Ordinary  Members  of  Council,  under  By-law  25. 
No  ballot  will  be  required. 

J.  P.  LONGSTAFF, 

Secretary. 


REPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 

The  first  volume  of  these  reports  is  now  ready. 
As  the  issue  is  strictly  limited,  those  who  desire 
to  obtain  copies  are  advised  to  apply  for  them 
without  delay.  The  price  is  3s.  to  members  and 
.5/6  to  non-members,  including  postage. 


PROHIBITED  EXPORTS. 

A  Proclamation,  dated  May  10th,  consolidates, 
amends,  and  adds  to  the  list  of  goods  which  were 
prohibited  to  be  exported  from  the  United  Kingdom 
to  certain  or  all  destinations,  by  the  Proclamation 
of  May  10th,  1916,  as  amended  and  added  to  by 
subsequent  Orders  of  Council  (see  this  J.,  1916, 
•620,  710,  756.  870.  909,  982,  1086.  1134.  1184; 
1917,  49,  102.  240,  307,  350.  404.  477).  The  full 
text  of  the  Proclamation  will  be  found  in  the 
*  Board  of  Trade  Journal  "  for  May  17th.  pages 
300—375. 


PROHIBITED  IMPORTS. 

A  Proclamation,  dated  May  10th,  prohibits  as 
from  that  date  the  importation  into  the  United 
Kingdom  of  gum  copal,  gum  kauri,  and  manu- 
factures of  rubber,  except  under  licence  given  by 
or  on  behalf  of  the  Board  of  Trade. 


SEEDS.  OILS  AND  FATS. 

With  reference  to  the  Orders  of  the  Minister  of 
Munitions  made  and  published  on  the  1st  May  and 
he  9th  May.  1917.  restricting  dealings  in  seeds, 
als  and  fats,  the  Minister  of  Munitions  gives  notice 
hat  he  licenses  until  further  notice  all  sales  and 
mrchases  of  special  quality  seeds  of  any  of  the 
lescriptions  referred  to  in  the  said  Orders  specifi- 
ally  for  cultivation  irrespective  of  quantity,  and 
lso  all  sales  and  purchases  of  home  melt  tallow 
nd  grease  for  any  purposes  and  in  any  quantities. 


SEEDS.    OILS.    AND    FATS.— MINISTRY    OF 
MUNITIONS  ORDER,  MAY'  9th,  1917. 

The  Minister  of  Munitions  hereby  orders  that 
on  and  from  the  day  following  the  date  of  this 
Order  until  further  notice  the  schedule  hereto 
shall  be  deemed  substituted  for  the  second 
schedule  to  the  Order  of  the  1st  May.  1917  (this  J., 
1917),  and  accordingly  no  person  shall  purchase 
sell  or  deal  in  or  offer  to  purchase  sell  or  deal  in  any 
of  the  articles  specified  in  the  schedule  to  this  Order 
at  a  price  exceeding  the  price  given.  This 
restriction  on  price  shall  not  apply  to  any  sale  or 
purchase  of  any  of  the  said  articles  which  under 
clause  1  of  the  Order  of  the  1st  May.  1917,  is 
authorised  to  be  effected  without  any  license 
issued  by  or  under  the  authority  of  the  Minister 
of  Munitions  nor  to  any  sale  or  purchase  of  special 
quality  seeds  sold  and  purchased  specifically  for 
cultivation. 

Schedule. — Maximum  prices  (}>er  ton). — Seeds, 
nuts,  and  kernels.  Castorseed,  £37  ;  copra,  £46  ; 
cottonseed,  £19  ;  gingelly  (sesam6)  seed,  £32  ; 
ground  nuts.  £32  ;  hempseed,  £30  ;  linseed,  £30  ; 
nigerseed.  £28  ;  palm  kernels.  £26  10s.  East 
Coast  Ports;  £26  West  Coast  Ports;  rapeseed.  £30. 
All  these  prices  are  net  prices  for  seeds,  nuts, 
and  kernels  in  bags  ex  ship,  quay  or  warehouse 
in  the  United  Kingdom.  Oils  and  fats. — 
Castor  oil,  £80  per  ton  ;  coconut  oil  (crude), 
£70;  (refined).  £85;  cotton  oil  (crude).  £60; 
(refined  soap  oil),  £67  ;  (refined  edible  oil),  £75  ; 
(American  refined).  £95;  gingelly  (sesan.6  oil), 
£65  ;  ground  nut  oil  (crude).  £78  ;  (refined),  £90  ; 
kapokseed  oil  (crude),  £55  ;  (refined).  £70  ; 
linseed  oil  (raw),  £58;  (boiled).  £61;  (refined), 
£63 ;  nigerseed  oil  (crude),  £60  ;  oleo  oil, 
£120  ;  palm  kernel  oil  (crude  extracted). 
£51  ;  (crude  crushed),  £52  ;  (refined),  £67  ;  palm 
oil,  £44;  premier  jus,  £94;  rapeseed  oil  (crude), 
£66;  (refined).  £71;  (edible).  £81:  soya  oil 
(crude),  £60  ;  (refined)  £75  ;  seal  oil  (crude), 
£60  ;  tallow  (imported).  £68.  All  the  above 
prices  are  for  oil  or  fat  net  naked  ex  ship,  mill, 
or  warehouse  in  the  United  Kingdom.  Packages 
may  be  charged  extra  at  current  market  rates  but 
not  exceeding  £4  per  ton  on  the  oil  or  fat. 


SUPPLIES  OF  SICILIAN  SULPHUR. 

The  Minister  of  Munitions  announces  that,  in 
connection  with  the  distribution  of  Sicilian  sulphur, 
the  Italian  Government  have  allotted  certain 
specified  quantities  to  each  of  the  Allied  Govern- 
ments, and  requested  that  His  Majesty's  Govern- 
ment should  purchase  direct  from  the  Italian 
Government  the  quantity  allotted  to  Great  Britain, 
and  should  be  responsible  for  its  distribution. 

His  Majesty's  Government  have  agreed  to  this 
course,  and  the  following  Committee  lias  been 
appointed  to  deal  with  the  matter  : — Mr.  A.  D. 
Cooper,  Foreign  Office  ;  Mr.  B.  A.  Collins,  India 
Office;  Mr.  C.  W.  Dixon.  Colonial  Office;  Mr. 
R.  J.  Thompson.  Board  of  Agriculture  and 
Fisheries  ;  Mr.  F.  Gossling.  Board  of  Trade  ;  Mr. 
R.  A.  Alston.  Ministry  of  Munitions  ;  and  Mr.  H.  8. 
Mingard.  Ministry  of  Munitions,  who  will  act  as 
Secretary  to  the  Committee. 

In  view  of  the  increased  demand  for  sulphur  in 
connection  with  the  production  of  explosives,  it 
was  found  necessary,  after  careful  consideration, 
that  the  export  of  sulphur  should  be  prohibited, 
but.  provided  everv  care  is  exercise,!  to  avoid 
waste  in  the  use  both  of  sulphur  and  of  products 
and    c<«ipounds    in    the    manufacture    of    which 
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sulphur  is  consumed,  it  is  anticipated  that  agri- 
ruiturists  and   manufacturers   will   not  experience 

any   great    difficulties. 

Tin'  Committee'  has  dcciilcd  to  offei  1"  supply 
imported  sulphur  in  lots  of  not  less  than  5  tons 
for  use  in  approved  trades  ami  industries.  The 
prices  for  the  present,  including  delivery  to  the 
purchaser's  nearest  railway  station,  will  he: — 
Flowers  of  sulphur,  £'2'-'.  per  ton  ;  roll  brimstone, 
£21  ;  thirds,  612  10s.  From  the  prices  mentioned 
above  a  discount  of  I' J",,  "ill  be  allowed  to 
recognised  sulphur  merchants  and  dealers,  but  not 
to  consumers.  Applieants  claiming  this  discount 
must    furnish  satisfactory  evidence  (ha!    they  were 

recognised  sulphur  merchants  or  dealers  hefore 
the  war.  The  Committee  understands  that 
"recovered  "    sulphur   can    be   procured,    in   the 

ordinary  nay  of  business,  from  the  home  producers. 

Application  for  sulphur  must  be  made  on  special 
forms,  which  may  be  procured  from  tin-  Secretary, 
.Sulphur  Committee.  Ministry  ol  Munitions.  Explo- 
sives    Department,    Storey's    Gate,    S.W.I.     All 

applications  must  be  accompanied  by  remittance 
of  the  purchase  price  in  full. 


Editorial. 


RESEARCB    IX   THE   CERAMIC   INDUSTRY. 

The  immense  importance  of  the  refractory 
materials  industry  has  recently  been  brought  into 
increasing  prominence,  in  \  iew  of  the  dev  efopment 
of  new  industries,  with  their  needs  of  constructional 
materials  capable  of  withstanding  a  wide  range  of 
stresses.  Quite  recently  a  "  Refractory  Materials 
Section"  of  the  English  Ceramic  Society  has  been 
formed  to  deal  specially  with  this  branch  of  the 

Subject;  whilst  on  the  educational  side  may  he 
noted  t  he  increased  activities  and  usefulness  of  t  he 
Stoke-on-Trent  Pottery  School,  and  the  opening, 
in  December  last,  of  the  Ceramic  Engineering 
Building  of  the  University  of  Illinois  ;  an  interesting 
description  of  this  building  is  given  in  University 
of  Illinois  Bulletin  No.  12.  Vol.  II.  copies  of  which 
may  be  obtained  from  the  Registrar  of  the  Univer- 
sity. Urbana,  111..  T.S.A. 

All  these  movements  indicate  the  growing 
appreciation  of  the  necessity  for  research  on  the 
refractory  materials — a  subject  which,  owing  to 
the    complexity    of    the   problems   involved,  has 

received  all  too  little  attention  during  recent 
\ears.  In  order  to  promote  some  definite  scheme 
according  to  which  such  research  work  might  be 
organised  and  carried  out.  a  conference  was  held 
in  March  at  which  representatives  of  the  ecological 
Survey,  the  National  Physical  Laboratory,  and 
the  principal  technical  Societies  concerned  were 
present,  and  as  the  result  of  their  deliberations 
a  Committee  was  appointed  to  enquire  into  the 
exteid  of  the  research  work  now  in  progress,  the 
lacilities  [or  such  work,  and  the  facilities  existing 
for  collecting  and  making  available  published 
information  on  the  subject.  The  Committee  is 
also  engaged  in  collecting  information  as  to  the 
various  problems  which  call  urgently  for  action. 
This  Society  is  represented  on  the  Committee 
by  Prof.  .1.  W.  Cobb,  of  the  I " ni vet-sit  v.  Leeds, 
who  will  be  glad  to  receive  suggest  ions  for  research 
on  refractory  materials  in  connection  with 
ehemiral  industries  which  call  for  immediate 
attention.  Some  of  the  problems  in  connection 
with  metallurgy,  mentioned  by  Mr.  Cosmo  Johns 
at  the  May  meeting  of  the  Iron  and  Steel  Institute 
(see  page  f>30).  are  also  applicable  to  chemical 
industries,  but  there  are  numerous  others  which 
require  investigation,   espeeally   in   regard    to    the 


behaviour  of  refractory  materials  when  subjected 
to  chemical  action  at  high  temperatures  or  under 
high  pressures:  particularly  is  this  the  case  in 
regard  to  the  materials  which  have  come  into  use 
during  more  recent  years,  such  as  alundum, 
Siloxicon,    calcined    magnesit  e.    chromite.  ziivonia. 

etc.  It  is  to  be  hoped  that  the  Committee, 
mentioned  abo\  e,  will  be  advised  of  these  problems 
as  .con  as  possible,  in  order  that   their  work   ma\ 

be  facilitated. 


New  York  Section. 


l/c.  ting  held  at  Chemists'  Clvbon  Man),  23rd,  KMT. 


FOOD  VALUES. 

HY    GRAHAM    I.I'sk. 

(Abstract.) 

The  a  ut  hoi  referred  tot  he  report  of  the  Bltzbae  her, 
Commission  on  tin-  food  situation  in  Germany  .it 
the  outbreak  of  war.  and  to  the  various  errors  made 
in  that  report  .such  as  overestimates  of  the  .<\  ailable 

supply     and      underestimates      of      the      amounts 

required  by  women  who  took  up  the  work  of  men 
and  by  growing  children.  In  Germany  it  is 
urban  dweller  who  has  suffered  in  regard  to  I 
supply,  the  farmer  living  in  his  usual  manner. 
Tin-  circumstance'  that  in  spite  of  the  undoubted 
shortage  of  food  the  <  tennan  people  are  not  starving, 
is  explained   by  the  fact   that    in  extreme  cases  01 

under-mitfition   it    is   possible  to   recline  the   I I 

supply  to  only    111",,  of  its  former  level. 

Extended  reference  is  made  to  the  re].., it 
of  t  he  Royal  Societ  y  s  ( 'omniission  on  food  supplies 
in  Great  Britain,  which  has  already  been  Fully 
noted  (this  Journal.  1017.  279),  and  the  author 
points  out  that  the  rest  ricted  diet  (flour,  meat .  and 
sugar)  which  the  Food  Controller  has  requested 
population  to  adhere  to.  would  yield  about  1756 
calories  per  "  man  "  daily,  leaving  the  individual 
to  supply  about  an  equal  quantity  from  other 
sources. 

In    regard    to    the    question    of    calorific    value, 
the  author  urges  that  as  far  as  possible  all  [i 
should    be    purchased    with    a    knowledge  of  I  hi   i 
calorific  and   nutritive  values,  and  that   packages 
should  be  labelled  with  this  information.     Regard 

Should  also  be  had   for  the  different    \aluis  of  the 

various  proteins.  It  is  pointed  out  that  at  the 
,  present  time  the  juices  of  cereal  products  are  all 
i   in  proportion  to  their  calorific  values. 

Experiments  were  quoted  to  show  that  me 
!    quantity    is   not    necessary   to    maintain    vigoi 
muscular  power,  small  amounts  only  being  net  ded 
to  replace  the  protein  loss  of  the  organism.      It   li- 
the carbohydrate  foods  and  fats  w  hie  h  pro\  idc  tie 

greater  part  of  the  requisite  energy. 

The  .nil  hoi-  i  one  bided  by  giving  part  i'  ulara  of  I 
dietary  for  Ave  people,  in  w  ln<  b  very  small  qui 
tics  of   meat    had    a    place,   costing    Si  '11    dailj 
I    4400    calories.      The    principal    items    in    this   diet 
:    are  as  follows,  per  day  :   milk.  :s  ep  s.  ;  bread,  2  lb.  i 
cereal,  Jib.,  oleomargarine,  jib.  ;  rice  or  macaroni, 
1    lb.  ;     dry    "  navy  "    beans.     10    oz.  ;     fat    pork 
t)J  oz.  ;    dry  fruit.  1  lb. 


Prof.  Lafayette  B.  Mendel  also  read  n  panel 
Pood    Fads'." 
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Yorkshire  Section. 


Meeting  held  at  Queen  s  Hotel,  Leeds,  on  Monday, 
April  -m/i,   1917. 


PROF.    J.    W.    COBB    IN    THE    CHAIK. 


SOME  FUTURE  LINES  OF  ADVANCE  IN 
<  'OK  I  NO   PRACTICE. 

BY    O.    E.    FOXWELL,    AS.SOC.JI.I.MIN.E. 

In  this  paper  the  author's  intention  is  to  bring 
forward  some  of  the  problems  at  present  awaiting 
solution  in  connection  with  the  coking  of  coal  and 
to  indicate  briefly  some  lines  on  which  research 
niinht   with  advantage  be  undertaken. 

The  coking  industry,  like  all  other  branches  of 
chemical  industry,  is  faced  with  many  problems — 
some  of  urgent  importance,  others  not  immediately 
vital — but  most  of  which  will  require  to  be  solved 
in  the  near  future. 

It  will  lie  necessary  to  speed  up  considerably,  to 
shorten  the  carbonising  period  in  order  to  increase 
the  output.  In  this  country  probably  no  coke 
ovens,  even  those  working  with  low-volatile  coal, 
are  carbonising  consistently  in  less  then  24  hours. 
In  America  quite  different  conditions  prevail. 
The  carbonising  period  is  very  much  shorter,  and 
larger  ovens  are  in  use.  To  cite  an  actual 
instance  : — At  an  installation  of  560  Koppers 
ovens  at  Gary,  U.S.A..  each  oven  lias  a  capacity 
of  12^  tons  of  coal  per  charge  and  the  charge  is 
burnt  off  in  Kii  hours.  The  coal  contains  18% 
of  volatile  matter  and  yields  12,20(1  cu.  ft.  of  gas 
per  ton.  Just  under  4  galls,  of  tar  and  18  lb,  of 
sulphate  of  ammonia  are  also  produced  per  ton  of 
coal  carbonised.  Such  coal  in  an  English  oven 
would  probably  produce  10.000  cu.  ft.  of  gas,  5 — 0 
galls  <pf  tar.  and  20  lb.  of  sulphate  o!'  ammonia,  and 
would  take  20  hours  to  burn  off.  Moreover,  very 
few  English  ovens  take  a  charge  of  more  than  10 
tons  of  coal,  and  in  most  cases  only  8  tons. 

The  secret  of  the  quick-burning  American  oven 
is  said  to  be  that  the  walls  are  made  of  brick 
containing  95%  of  silica,  and  this,  owing  to  its 
higher  fusing  point,  enables  the  ovens  to  be 
worked  at  a  much  higher  temperature.  In 
England,  on  the  other  hand,  brick  containing  80% 
of  silica  is  generally   used. 

A  great  deal  of  work  is  required  in  connection 
with  refractory  materials,  both  in  connection  with 
their  manufacture  and  use.  The  ideal  brick  for 
coke  oven  walls  should  be  hard,  in  order  not  to 
break  in  transit  or  wear  away  when  pushing  out 
the  coke  ;  it  should  be  a  thoroughly  good  conductor 
of  heat  ;    the   expansion  and   contraction   should 

I  be  under  1°,,  and  the  tendency  for  the  brick  to 
crack  on  cooling  should  be  as  small  as  possible. 
The  brick  should  also  be  resistant  against  chemical 
action,  as  coke  oven  walls  in  certain  districts  are 
subjected  to  a  very  serious  corrosion,  owing,  it  is 
supposed,  to  the  action  of  the  soluble  salts,  and 
particularly  sodium  chloride,  contained  in  the  coal. 
Coke  oven  bricks  are  at  present  far  from  being 
satisfactory.  As  supplied  by  different  makers 
they  are  of  very  uneven  quality,  some  being  very 
I  liable,  others  offering  considerable  resistance  to 
the  passage  of  heat,  others  again  cracking  badly 
Hi  cooling  from  a  high  temperature,  while  none 
resist  corrosion.  Here  lies  an  exceedingly  wide 
ield  for  research. 

Another  point  of  difference  between  English 
md  American  practice  lies  in  the  scientific  mixing 
if  coals  before  coking.  English  coking  plants  are 
isually— though  by  no  means  alwavs — built  at  a 
olliery.  The  slack  coal  from  all"  the  different 
■  its  is  sent  to  the  ovens,  and  as  long  as  a  good 
jpiality  of  coke  is  produced  no  further  attention  is 
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paid.  Certain  coals  do  not  yield  a  saleable  coke 
when  carbonised  alone,  and  these  are  not  sent  to 
the  coking  plants.  It  so  happens  that,  generally 
speaking,  coals  yielding  a  poor  quality  of  coke 
give  a  higher  yield  of  by-products  than  coals 
yielding  good  coke.  If  scientific  blending  w-ere 
to  be  carried  out,  much  of  our  non-coking  coal 
could  be  used  in  the  coke  oven  and  the  yield  of 
by-products  increased  without  materially  affecting 
the  quality  of  the  coke.  In  American  practice 
the  plant  is  worked  for  some  days  on  a  known 
mixture  of  certain  coals  and  the  results  note, I. 
The  proportions  are  then  changed  and  a  test  again 
carried  out.  By  proceeding  in  this  way  the  best 
mixture  for  the  purpose  is  found  and  is  then 
rigidly  adhered  to. 

Another  point  worthy  of  serious  attention  is  the 
quenching  of  the  coke.  As  the  coke  is  issuing  red- 
hot  from  the  oven  it  passes  through  a  spray  of  water 
and  the  quenching  is  then  finished  by  hand  spray- 
ing. Unless  the  quencher  is  highly  experienced 
the  coke  will  contain  either  too  much  or  too  little 
water  ;  in  the  former  case  there  is  trouble  with  the 
buyer,  in  the  latter  case  the  railway  waggons  are 
apt  to  be  burnt.  It  is  also  very  difficult  to  quench 
coke  properly  by  night,  since  coke  which  appears 
to  be  perfectly  quenched  by  day  may  appear 
red-hot  by  night.  The  adoption  of  some  form  of 
mechanical  quencher  would  lie  a  valuable  improve- 
ment. In  one  appliance  of  this  sort  the  hot  coke 
falls  into  an  iron  basket,  and  is  thence  conveyed  to 
a  trough,  where  it  is  immersed  in  water  for  a 
definite  time  and  then  withdrawn.  It  is  said  to  be 
possible  to  reduce  the  water  content  to  under  1  % 
regularly  by  this  means. 

The  utilisation  of  coke  breeze  should  be 
developed.  At  present  the  greater  portion  of 
this  material  finds  its  way  to  the  colliery  refuse 
heap.  From  3  to  8%  of  the  total  coke  is  usually 
produced  as  breeze,  the  proportion  depending  on 
how  the  coke  is  handled.  According  to  the  Home 
Office  Report  on  Mines  and  Quarries,  for  1915. 
the  total  quantity  of  coke  produced  at  coke  ovens 
was  11,908,940  tons.  If  the  breeze  produced  is 
taken  at  5  %  this  amounts  to  595,500  tons.  From 
the  point  of  view  of  fuel  economy  it-  is  essential 
that  this  should  be  utilised  either  for  briquette 
making  or  some  other  purpose.  If  briquettes 
were  to  be  manufactured  from  the  whole  of  this 
it  would  incidentally  provide  an  outlet  for  some 
10.000   tons  of  pitch  annually. 

Apart  from  improvements  in  the  coking  process, 
very  great  advances  are  capable  of  being  made  in 
connection  with  the  recovery  of  by-products. 
The  recovery  of  by-products  should  start  before 
the  coking  process.  Large  quantities  of  iron 
pyrites  are  washed  out  of  the  coal  and  these 
should  be  recovered,  partly  for  the  value  of  the 
iron,  but  more  especially  for  the  sulphur.  No 
effort  whatever  is  made  to  recover  these.  In 
most  instances  the  whole  of  the  output  from  a 
colliery  passes  through  the  washery,  and  large 
quantities  of  carbonaceous  shale  containing  a 
good  deal  of  coal  are  produced.  Doubtless  in 
many  instances  the  shale  is  too  high  in  mineral 
matter  and  too  low  in  pyrites  to  make  it  worth 
treating,  but  with  improved  methods  a  great  deal 
of  sulphur  could  lie  recovered  from  this  source. 

The  author  does  not  profess  to  have  gone  verj 
deeply  into  this  particular  question,  but  as  a 
tentative  suggestion  would  put  forward  the  follow- 
ing two  methods  : — 

(1)  The  washery  refuse  is  treated  in  a  specially 
designed  producer  of  the  Mond  type.  Tie 
producer  gas.  containing  sulphuretted  hydrogen. 
sulphur  dioxide,  and  ammonia,  is  passed  into  the 
main  conveying  the  crude  coal  gas  fn  m  the  ovens, 
and  is  treated  for  simultaneous  recovery  ol 
ammonium  sulphate-  and  sulphur  by  the  1-cld 
"  Polvthionate  "  process.  This  process  will  he 
referred  to  later.      The  advantage  of  this  method 
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would  be  that  a  large  proportion  of  the  nitrogen 
contained  in  the  wasbery  refuse  would  be  recovered 
as  ammonia.  Tin-  diminution  in  the  quality  of 
the  gas  tor  heating  the  ovens  would  not  be  of  any 
importance,  since  at  least  one  battery  of  coke  o\  ens 
in  this  country  is  heated  I >y  Moml  producer  gas 
having  a  calorific  value  of  140  B.Th.U.  per 
in.  ft.,  and  on  the  Continent  blast  furnace  Eras  of 
105  B.Th.U.  per  CU.  ft.  is  used  in  some  places. 

iL')  The  second  method  consists  in  passing  coke 
oven  l-'.i^.  after  extraction  of  the  products,  over 
the  carbonaceous  shale  and  pyrites,  heated  to  a 
suitable  temperature  bv  means  of  the  surplus 
gas.  The  result  would  be  the  formation  of 
sulphuretted  hydrogen,  sulphur,  and  metallic 
iron.  The  sulphuretted  hydrogen  would  be 
recovered  by  oxide  of  iron  purifiers.  In  either 
case  t  he  residue,  if  containing  suili.  ient  iron,  could 
be  sent  to  blast  furnaces.  Laboratory  tots  with 
the  second  method  have  given  ?ery  encouraging 
n  suits. 

All  coals  give  off  sulphuretted  hydrogen  on 
carbonisation;  the  amount  varies  from  D-03  to 
0-7",,  by  weight  of  coal  carbonised,  the  figure 
usually  being  between  0-2  and  0-4%.  In  many 
instances  the  amount  of  this  is  such  that  if  con- 
verted into  sulphuric  aeid  it  would  provide 
Ment   acid   for  the  manufacture  of  sulphate  of 

ammonia  from  the  whole  of  the  ammonia  evolved. 
If  sulphur  were  recovered  from  the  pyrites  as 
referred  to  above,  eyery  coal  would  yield  sufficient 
ior  this  purpose.  In  very  few  instances  is  any- 
thing  done    to    utilize    this   sulphur. 

A  method  is  wanted  which  would  enable  the 
ammonia  to  be  recovered  as  sulphate,  using  the 
sulphur  contained  in  the  coal  to  provide  the 
necessary  sulphuric  acid.      Not  one  of  the  methods 

at  present  suggested  for  doing  this  has  come  into 
general  application.  The  most  obvious  method 
is  to  extract  the  sulphur  from  the  gas  by  means 

of  iron  oxide,  convert  the  sulphur  thus  extracted 
into  sulphuric  acid  by  the  well-known  lead 
cham'cT  process,  and  use  the  sulphuric  acid  to 
extract    the   ammonia    from    the   gas   in   the   usual 

way.  This  process  is  not  adapted  to  any  but 
the  largest  works  owing  to  the  small  amount  of 
sulphuric  acid  required.  \  40-oven  plant  will 
use  about  1">  to  20  tons  of  142  'IV.  B.O.V.  a 
week.  The  author  is  informed  that  it  does  not 
pay  to  put  down  a  sulphuric  acid  plant  for  less 
than  about  30  tons  of  acid  per  week. 

Two  other  processes  have  been  devised  and 
worked  out  on  a  practical  scale,  but  neither  has 
come  into  anything  like  general  use.  The  object 
of  each  of  these  i~  to  avoid  the  necessity  for 
manufacturing  sulphuric  acid  in  an  independent 
plant  :  future  advance  will  almost  certainly  lie 
along  these  lines. 

The  Burkheiser  process  consists  in  extracting 
the  sulphur  from  the  gas  by  oxide  of  iron,  burning 

this  to  sulphur  dioxide  and  introducing  the  latter 
into  the  gas  main.  The  resulting  salt  is  a 
mixture  of  sulphite  and  sulphate,  and  this  i> 
the  weak  point,  since  contrary  to  expectation  it 
was  found  very  difficult  to  convert  the  sulphite 
to   sulphate   by   atmospheric   oxidation. 

The  I-'eld  process,  which  has  found  some 
application  on  the  Continent,  consists  of  treat- 
ing    the     crude     gas     containing     ammonia      and 

sulphuretted    hydrogen    with    sulphur   dioxide   in 

presence  of  free  sulphur.      The  recovered  ammonia 

is  thus  tirst  converted  into  thiosulphate  and  then 
polythionate.  which  is  finally  oxidised  to  sulphate 
with  liberation  of  sulphur. 

The  whole  problem  Bristles  with  difficulties  and 
the  inventor  of  a  simple  commercial  process  for 

doing  this  would   find    himself  amply   rewarded. 

The  present  method  of  recovering  ammonia 
i-  by  no  means  the  best  or  the  most  rational 
and  much  work  remains  to  be  done  on  tins       In 


the  first  place  the  system  of  recovering  the  whole 
of  the  ammonia  as  sulphate  seems  irrational.  A 
large-     portion    of    the-    chlorine    contained    in    coal 

is  liberated  on  carbonisation  in  the  form  of  hydro- 
chloric acid,  the  amount  depending  on  the  state 
of  combination  of  the  chlorine,  the  temperature 

of  the  coke  oven,  and  the-  duration  of  heating. 
\-  soon  as  the  tempe;ature  in  the  mains  is  low 
enough  this  combines  with  the  ammonia  and  forms 
ammonium  chloride.  Under  the  present  system 
this  i>  decomposed  by  milk-of-lime,  and  converted 
into  a  less  valuable  compound — ammonium 
sulphate-. 

In  plac.-s  where  the  chlorine  content  of  the  coal 
is    sufficiently    high,    anj     ammonium    chloride 
formed  should  be  recovered  a-  such.     The  air 
has     done     some     work     on     this     subject      and 
recommends    the    following    method  : — The    gas 
while  still  hot— about    100  —130    C— is  scrubbed 
with  a  spray  of  water  at  To    c.     The  water  is  u 
over  and   over  again  until  nearly  saturated.      The 
solution  is  then  concentrated  further  ley  evapora- 
tion and  allowed  to  crystallise,  any  evolved  gases 
being  h-.l  into  the  gas  main.     The  mother  liquor 
is  diluted  with  water  and  again  used  for  wasfi 
tie-  gas.      If  e  are  is  taken  that  the  tar  is  properlj 
separated  from  the  liquor  and  if  only  a  model 
quantity  of  crystals  is  obtained  at  each  evaporat  ion. 
a  reasonable,    pure  product   may   be-  manufactured 
without  any  necessity  for  re-crystallisation.       When 
the  accumulation  of  other  salts  in  the-  llepior  •_'.■!, 
so   gr,at    that    the   chloride   i-.   contaminated,   the- 
liquor  is  sold   to  some  works    having  a    lime   still 
and    the   cycle   of   operation.^    recommenced    with 
fresh    water. 

In  an  actual  experiment  conducted  on  a  world 

scale,     the     liquor    obtained     had     the     follow 
composition  : — 
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Without  doubt  the  ammonium  chloride  content 
could  have  been  raised  t'e  three  times  this  ameeimt 
by  longer  circulation. 

On  evaporat  ing  a  port  ion  of  this  in  the  laboratory 
the  chloride  obtained  had  the  following  compost 
tion  : — 


Salt  obtained. 


Ammonia  u  Ml,  , 
Chlorine  as  HC1 


30  80 
87  89 


Theoretical 


- 
68  16 


The  salt  was  of  a  grayish-white  colour. 

The  recovery  of  ammonia  as  i  hloride  is  practised 
in  a  few  works,  but  there  is  no  reason  why  it  should 
not  be  adapted  to  every  existing  plant.  Tb( 
recovery  of  the  hydrochloric  aeid  evolved  in  tie 
distillation  of  coal  could  in  this  way  be  c.i-ib 
and  completely  effected  and  at  the  same-  tuni 
yield  considerable  profit. 

In  the  author's  opinion  tlu>  recoverj  ••<  the 
tar  and  ammonia  from  coal  will  ultimately  take 
place  somewhat    on   the   following  lines:  — 

The  hot  gas  from  the  ovens  will  be  allowed  ;■ 
cool  to  a  temperature  < •)"  about  li'u  ('.and  will 
then  be  sprayed  with  hot  water  at  To  C.  Tlii- 
will  extract  ammonium  chloride  and  the  tar  fop. 
The  author  finds  from  practical  experience  that 
it  is  necessary  to  provide  means  whereby  tl 
entering    tin-    chloride    extractor    may    be    either 


Vol.  XXXVI.,  No.  10.]    FOXWELL-SOME  FUTURE  LINES  OF  ADVANCE  IN  COKING  PRACTICE.         527 


warmed  or  cooled  in  order  that  the  temperature 
may  be  under  complete  control. 

After  spraying  with  hot  water  to  recover 
ammonium  chloride,  the  gas  containing 
sulphuretted  hydrogen  and  ammonia  will  pass 
on  to  an  apparatus  where  sulphate  of  ammonia 
will  be  recovered  direct.  As  has  been  mentioned 
before,  one  of  the  most  promising  lines  of  research 
is  the  discovery  of  some  economical  process  which 
will  effect  this. 

Another  compound  which  has  been  neglected  is 
naphthalene.  The  market  for  this  product  is 
growing,  and  will  increase  even  more  in  the  future 
with  the  development  of  internal  combustion 
engines  using  this  as  fuel.  At  some  direct 
recovery  plants  there  has  been  trouble  owing  to 
naphthalene  blocking  up  the  mains  ;  this  has 
necessitated  the  installation  of  naphthalene 
recovery  apparatus.  The  method  has  been  to 
spray  the  hot  gas  leaving  the  saturator  with  cold 
water.  This  treatment  is  not  possible  with  any 
other  type  of  plant,  as  the  essential  feature  is 
sudden  cooling.  In  other  types  of  plant  the 
naphthalene  is  absorbed  by  creosote  oil  when 
extracting  benzol.  In  order  to  recover  the  naph- 
thalene, another  fraction  is  taken  after  the  benzol 
has  been  driven  off  from  the  creosote  oil  by 
distillation,  and  this  is  allowed  to  cool  in  pans  and 
the  naphthalene  fished  out.  The  original  intention 
of  this  process  was  to  prolong  the  life  of  the  benzol 
scrubbing  oil  by  preventing  it  from  becoming 
unduly  viscous,  and  as  far  as  this  is  concerned  it 
has  succeeded  admirably.  As  a  process  for 
recovering  naphthalene,  however,  it  is  very 
inefficient.  Only  a  small  proportion  of  the 
naphthalene  taken  up  by  the  oil  is  recovered  in  the 
fraction  distilled,  and  it  would  not  be  economical 
to  distil  to,  say,  230:  C.  simply  in  order  to  recover 
naphthalene.  The  oil  takes  up  more  and  more 
naphthalene  until  a  point  is  reached  when  it  is 
in  equilibrium  with  the  gas.  It  is  clear  from  a 
consideration  of  the  physico-chemical  factors 
involved  that  the  naphthalene  absorption  must 
be  very  inefficient.  A  process  is  wanted  for 
carrying  this  out  on  more  efficient  lines. 

The  method  of  washing  the  crude  benzol  is  open 
to  improvement.  At  present  the  benzol  is  washed 
first  with  5  to  8%  of  its  volume  of  sulphuric  acid 
(D.O.V.)  in  two  washings,  then  with  water. 
followed  by  caustic  soda  and  more  water.  This 
takes  considerable  time  and  attempts  are  being 
made  to  make  the  washing  of  benzol  continuous. 
In  one  such  plant  the  benzol  vapours  from  the 
still  are  passed  through  hot  acid  and  caustic 
soda.  In  another  plant  the  liquid  falls  down  a 
series  of  tubes  in  which  it  is  treated  with  the  washing 
reagents.  Whether  either  of  these  processes  will 
prove  commercially  workable  has  yet  to  be  seen. 
Some  system  of  continuous  washing  is,  however, 
very  desirable. 

No  attempt  is  made  to  recover  the  phenol, 
pyridine,  or  thiophene  washed  out  of  the  benzol, 
and  in  view  of  the  large  quantity  of  benzol  dealt 
with  on  coke  oven  plants  this  would  be  a  useful 
step  forward.  Under  present  conditions  of  working 
it  would  probably  not  pay.  The  phenol  content 
of  65%  benzol  is  usually  under  2%.  Much  of  the 
pyridine  present  in  the  gas  is  taken  out  by  sulphuric 
acid  in  the  saturator  ;  and  until  new  uses  are 
found  for  thiophene  it  will  not  be  worth  recovering 
on  coke  oven  plants.  The  recovery  and  utilisation 
of  these  substances  is  a  matter  for  research. 

The  present  system  of  recovering  <>.">",,  benzol 
is  not  the  one  calculated  to  give  the  hest  results. 
It  is  found  in  practice  that  by  manufacturing 
'lenzol  of  55%  strength  there  ia  a  very  considerable 
ncrease  in  the  amount  of  toluene  recovered. 
I  seems,  therefore,  preferable  to  recover  benzol 
■i  much  lower  strength  than  is  the  case  al  present, 
ni'l  to  wash  this  for  phenol.  Occasionally  • 
reosote  oil  should  be  distilled  up  to,  say,  210    '.. 


and  the  half-spent  caustic  soda  which  has  been 
used  for  washing  the  benzol  used  for  the  first 
washing  of  this  creosote  fraction.  In  this  way  it 
may  be  found  possible  to  recover  considerable 
quantities  of  phenol.  With  the  price  of  60's 
carbolic  at  3s.  4d.  a  gallon  this  should  be  well 
worth  considering. 

It  would  be  very  advantageous  if  a  system  could 
be  found  whereby  the  carbon  bisulphide  could  be 
recovered  from  the  gas  before  taking  out  the  benzol. 
Carbon  bisulphide  is  not  usually  recovered  on  coke 
oven  plants,  being  regarded  merely  as  an  objection- 
able nuisance.  This  is  not  easy  to  understand, 
as  a  good  price  is  obtainable  for  it.  Benzol  will 
frequently  contain  5%  of  this  compound. 

In  all  probability  the  coke  oven  plant  of  the 
future  will  not  stop  at  the  recoverv  of  crude 
65%  benzol  or  washed  90%  benzol.  It  will 
manufacture  pure  benzene,  toluene,  and  xylene, 
and  probably  also  nitrobenzene,  nitrotoluene, 
aniline,  toluidine.  and  possibly  pure  naphthalene, 
together  with  a-  and  j3-nap"hthol.  The  manu- 
facture of  the  raw  materials  for  dyes  would  be 
more  rationally  carried  out  on  coking  plants 
than  at  the  dye  works  ;  and  it  would  leave  the 
manufacturers  of  dyes  more  opportunity  to 
concentrate  on  the  production  of  colours  if"  coke 
oven  plants  would  undertake  the  manufacture 
of  these  raw  materials. 

A  necessary  step  before  this  ideal  can  be  reached 
is  the  training  of  qualified  men  capable  of  taking 
charge  of  such  works,  and  coke  oven  managers 
and  chemists  must  be  more  highly  trained  in  "the 
future  than  they  have  been  in  the  past. 

The  utilization  of  the  surplus  gas  from  regenera- 
tive coke  ovens  is  a  matter  which  is  now  receiving 
considerable  attention.  The  author  recentlv 
pointed  out  (Trans.  Inst.  Min.  Eng.)  that  the 
surplus  gas  evolved  from  by-product  regenerative 
coke  ovens  is  equivalent  to  over  a  million  tons 
of  coal  per  annum.  In  a  great  number  of  cases 
this  gas  is  allowed  to  burn  at  a  blow-off  pipe  in 
order  to  get  rid  of  it.  It  would  be  possible  to 
transfer  this  gas  to  neighbouring  towns  by  means 
of  high  pressure  mains,  as  is  done  in  the  case 
of  natural  gas  in  the  United  States.  There  is. 
of  course,  also  the  possibility  of  using  it  iu  gas 
engines  to  generate  electricity,  which  could 
then  be  distributed  over  a  large  area. 

It  also  seems  possible  that  the  mixture  of 
unsaturated  hydrocarbons,  methane,  and  hydrogen 
in  the  gas  may  be  found  capable  of  being 
transformed  into  valuable  products  either  by 
chemical  or  physical  means. 

ADDENDUM. 

With  reference  to  the  possibility  of  using  coal 
gas  for.  the  synthetic  production  of  valuable 
compounds,  alluded  to  in  the  last  paragraph, 
reference  may  be  made  to  the  paper  on  "'  Produc- 
tion of  the  lower  chlorides  of  methane  from. 
natural  (/as  "  bv  W.  Bedford  (J.  Ind.  Eng. 
Chem.,  1916,  8.  1090—1004  ;  see  this  J..  1917.  46). 
By  subjecting  a  mixture  ot  chlorine  and  natural  gas. 
in  a  chamber  containing  blocks  of  ice,  to  the  action 
of  light  from  the  white  flame  arc,  a  heavy  liquid 
was  obtained  beneath  the  water  produced  by  the 
melted  ice  ;  this  liquid  consisted  of  methylene 
chloride,  35%;  chloroform.  35%;  carbon  tetra- 
chloride. 5  %;  choro- ethanes.  20%.  A  portion  of  the 
product,  amounting  to  about  14%  of  the  total, 
remained  soluble  in  the  water,  and  consisted  of 
methylene  chloride,  <>1  %  ;  chloroform,  28 
carbon  tetrachloride.  1-5%  ; "and  chloro  ethai 
6%.  Two  hundred  and  fifty  cubic  feet  of  the 
natural  gas  yielded  several  gallons  of  the  mixed 
chlorides 

Disc  i  ssio>*. 

The  Chairman  welcomed  the  re  made  in 

» he   paper   to   prol  !  ■   which 
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might  guide  research  chemists  who  wane  wanting 
to  give  their  science  a  technical  application.  The 
importance  of  refraetoety  mat  arhds  to  t  he  carbonising 
industries  was  nitnim;  to  receive  recognition  ami  a 
laboratory    for    this    study    was    being    specially 

staffed  and  equipped  at  the  (Jniverartj  of  I la  in 

connection  with  the  Department  of  Coal  <.a.-  ami 
l-'n.l  lmlustrii'-.  Hue  wide  differences  in  properties 
between  the  ordinary  silica  brickatnd  vitrified  silica 
was  a  staple  example  of  bow  much  depended  on 
other  things  Mian  chemical  composition  and  how 

much      work      lav      before      them.      The     author's 

reference  to  i  In-  use  of  the  sulphur  contained  in  coal 
as  the  source  of  t  he  sulphas  in  ammonium  sulphat  e 
called  attention  bo  one  of  the  most  important 
questions. 

.Mr.  ('.  P.  Finn  remarked  thai  the  processes  ol 
carbonising  coal  for  "  town  gas  "  on  t  hf  one  ha  ml 
and  for  the  production  of  metallurgical  coke  on 
the  other  ba  1  much  in  common  and  that  any 
advance  in  either  branch  ol  the  industry  I'-"1  Its 
influence  on  the  other.  This  being  the  case,  he 
thought  that  the  success  of  the  modern  continuous 
or  semi-continwous  vl-rtical  gas  retort  should 
stimulate  coke  oven  feonstructors  to  produce  a 
similar  t  vpe  of  plant.  \\  it  h  a  sealed  inlet  for  the 
coal  and  the  utilisation  to  the  full  of  the  teal  of 
(he  discharging  coke,  thus  placing  at  the  user's 
disposal  a  dry  product.  He  knew  that  there  were 
objections,  viz.,  the  absence  of  a  "  reel  period 
and  the  difficulty  of  charging  compressed  coal, 
hut  in  his  opinion  these  were  not  insuperable 
obstacles.  Concerning  the  recovery  of  by-products 
he  drev  attention  to  methods  proposed  bj  Feld, 
Purves,  and  others  for  the  fractional  separation 
of  tar  products  within  the  condensing  ami  washing 
system.  Referring  to  ammonia  recovery,  he  was 
pleased  to  bear  that  Professor  Cobb's  recovery 
process  would  soon  be  working  on  the  lame  scale 
with  Mom  I  gas.  The  possibilities  of  competition  of 
synthetic  ammonia  processes,  backed  by  large 
Continental  syndicates,  should  stimulate  research 
to  obtain  greater  yields  of  ammonia  from  coal. 
The  by-product  coke  oven  plant  of  to-day  was  no 
Longer  a  mere  adjunct  to  a  colliery  as  was  the  old 
bee-hive  oven,  but  a  complex  chemii  al  works 
using  a  taw  materia]  of  unknown  constitution'. 
It  was  quite  outside  the  scop.-  of  the  average 
colliery  manager  and  engineer;  and  required  for 
its  control  men  who  combined  a  sound  scientific 
training  and  the  general  experience  gained  onij  ba 

a  work-'.  Such  a  man  must  not  he  a  mere-  handler 
of  men."  but  aide  to  direct  his  assistant  staff 
in  the  prosecution  of  works  research  into  the  many 
problems  that  arise  from  time  to  time. 

lie  was  optimistic  as  to  t  he  further  de\  elopment 
of    chemical    manufacture    on    coking    plaids,    as 

probably  no  other  industry  had  at  hand  such 
sources-  of  power  and  cheap,  clean,  and  high 
quality  fuel. 

Mi,  \V.  \l<  D.  M  m  ki-:y  said  that  the  author  had 
mentioned  man;  important  points  in  connection 
with  by-product  coke  oven  practice,  Borne  of  which 
had  already  engaged  the  serious  attention  of 
chemist-.  He  had  said  nobbing  about  low 
temperature  carbonization,  and  this  he  (Mr. 
Ma.kev)  thought  was  likely  to  prove  a  very 
fruitful  fa-Id  of  research  in  the  future;  a  low 
temperature  coke  for  domestic  use  would  soon  be 
on  the  market  m  quantity,  and  be  understood  that 

it    wa-  only   :ause  of  difficulties  raise, I    by  the 

war  that  it  was  not  already  on  the  market.  Mr. 
Mackey  considered  that  the  solution  of  the  difficult j 
of  Bniokj  atmospheres  in  town-  would  be  largely 
solved  by  the  provision  ol  a  soft  coke,  clean  to 
handle,  and  ;ontaining  sufficient  volatile  matter 
to  burn  readily.  He  was  doubtful  if  the  recoi  ery 
julphur  from  collier;  refuse  would  be  profit- 
able. Tie-  mere  handling  of  mat, -rial  with  com- 
paratively little  sulphur  in  it  was  in  itself  a  serious 
difficulty.     As  to  coke  breeze,  his  experience  did 


not  aeioe  with  that  of  the  author,  viz.,  that  it 
wa-  difficult  to  market  :  and  certainly  he  did  not 
know     of     it-    being    put     on    the    dump.       He    was 

dubious    as    to    the    advantages    of    automata 

quenchers.  High  pressure  water  under  the  direction 
of  an  intelligent  workman  he  considered  better. 
The  point  was  t.,  water  so  as  to  leave  the  coke  warm 

enough  to  drive  oil  the  water  remaining  from  the 
quenching-;  though  in  practice  they  might  expect 
about  1  5%  of  moisture  in  well  quenched  by- 
product   coke. 

Dr.  L.  Gordon  I'm  i.  asked'  how  it  was  sugg  - 
to  i-  i  ,,\  er  the  carbon  bisulphide. 

Mr.  11  man  :i:  said  that  the  carbon  bisulphide  was 
usually  recovered  by  fractionation  from  the  crude 
benzol,  and  that  much  could  be  don,-  bj  fractional 
separations  at  low  temperatures. 

.Mr.  Fuxwki.l  said  in  reply  that,  as  the  Chairman 
had  poitded  out.  the  -physical  properties  of  the 
silica  brick  were  very  interesting.  Quartz  on 
heating  changed  Into  other  crystalline  forms, 
and  about  80  ",,  of  the  tree  silica  in  a  brick  consisted 
of  crystohalite.     He  suggested  that  in  connection 

with  salt  corrosion  it  might  be  that  only  one  ol 
these  crystalline  tonus  was  attacked.  He  h.-i.l 
purposely  not  mentioned  the  fractional  conden- 
sation ol  tar  as  this  would  requires  complicated 
plaid  and  highly  skilled  supervision.  It  seemed 
more  economical  to  proceed  as  is  done  fco-daj  . 

With  regard  to  the  vertical  oven,  he  remembered 
that    in   the  early  days  of   vertical   retorts  great 
trouble    was    experienced    in    connection    with    the 
t  efr.'  i  ,-tory  materials  of  which  they  were  construi  ted 
Probably  similar  trouble  would   be  met    with  in 
connection  with  a  vertical  coke  oven,  and  work  on 
refractory   materials  must  precede  any   -in 
attempt  in  t hi-  direction.     The  vertical  ov en  would 
possibly  be  a  sound  proposition  for  uneompi 
coals,  but  what  of  coals  which  required  compressingl 
lie  was  not    in  favour  of  low    temperature  carbon- 
isation,   since    the    tar    produced,    being    mainly 
parafflnoid.   would   only   be   of   us,-    for    fuel,    and 
moreover   the   yield    of   sulphate   of   ammonia   was 
v  ery   low   as   compared    with    that    from    the    hiifli 
temperature   process.      The  consequence   was 
the   solid    fuel   produced   (intended  for  household 
consumption)    would    have   to   be   sold    at  a  pries 
higher  than  that  of  coal  if  the  pro  e—  was  to  be  I 
financial  success.      It   was  certainly  his  experience 

that  coke  hreezf — hy  which  he  meant  ,oke  passing 
through,  say.  a  1  cm.  mesh  was  thrown  away. 
I'uhlished  figures  dealing  with  a  plant  at  an  English 
gas  works  had  shown  that  it  was  possible  to  run  a 
coke  breeze  briquet  ting  plant  at  a  good  profit, 
American  coals,  generally  speaking,  required  more 
heat  for  t  heir  carbonisation  t  ban  English  ,  oak 
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The    following   are    abstracts    of    -one-    o 

papers  read  at    the-  meeting  of  the-    Iron  and    S 
Institute  held  on    Mav    3rd  and    Ith: — 

Properties  of  the  refractory  materials 

in  THE  IK"X    VM)  STEEL  [XDCSTRY.       By  C.  Johns. 

Available    materials.      With    the    exception    ol 

car  hon.  and  its  compounds  w  it  li  silicon,  w  hi,  h  hav  v 

a  limited  application,  the  available  refractor}  sub- 
stances are  chiefly  the  oxides,  sdr.  A1,0 
SIgO,  t'r.o,.  or  mixtures  of  these  with  oxides  ol 

iron.    K.O,   Xa.tl.  and  Ira,,-  of  other  -ubst  ,-in,  ■ -. 

regarded,  as  impurities,  some  of  which  may  I tion 

as  catalysts.     The  materials  available  are  therefore 
strictly   limited:  they   never  occur  in  a   sta 
purity  in  nature.     Their  manufacture  into  i 
torv     products    involve-.-     in  main    case-  pri 
agglomerate bonding,  and  final  heating 
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temperature  that  varies  according  to  the  purpose 
for  which  the  product  is  intended  and  the  functions 
it  has  to  perform.  The  problems  that  arise  are 
not  solved  by  a  knowledge  of  the  properties  of  the 
compounds  mentioned  ;  they  are  complicated  by 
the  presence  of  impurities  and  the  varying  nature 
of  the  bonding  material  employed.  The  final 
products,  as  delivered  to  the  user,  are  always 
mineral  aggregates,  often  of  great  complexity. 
They  possess  no  fusion  point,  but  rather  a  range 
during  which  softening,  at  first  incipient,  at  last. 
with  increasing  temperature,  causes  the  material 
bo  fail  to  perform  its  functions.  The  constituents 
have  varying  melting  points,  and  during  heating 
tiny  invert  and  new  phases  appear.  Some  inver- 
sions, involving  serious  volume  changes,  should  be 
completed  during  manufacture,  but  often  are  not. 
The  temperatures  required  for  such  changes  are 
rarely  known,  and  even  when  they  are  known  as  a 
result  of  experiments  under  laboratory  conditions, 
it  does  not  follow  that  they  apply  to  manufacturing 
processes.  The  most  urgent,  need  at  present  is  for 
an  expression,  in  terms  of  scientific  precision,  of  the 
most  successful  practice  in  manufacturing  the 
refractory  products  and  of  the  physico-chemical 
changes  which  take  place  when  they  are  used. 

Tenacity  and  compressive  strength  at  ordinary 
temperatures  are  valuable  only  in  so  far  as  they 
permit  the  refractory  products  to  be  transported 
and  enable  them  to  withstand  the  structural 
stresses  to  which  they  are  exposed  when  used. 
It  is  when  the  material  is  exposed  to  high  tem- 
peratures that  the  value  of  these  properties  becomes 
most  important.  The  abrasion  caused  by  the 
movement  of  solid  substances  while  in  contact 
with  their  heated  surfaces  is  important,  while  the 
erosion  caused  by  the  passage  of  dust -laden  gases 
at  high  velocities  becomes  serious  in  time.  Little 
or  nothing  is  known  of  the  conditions  that  favour 
or  retard  abrasion  and  erosion.  High  tenacity, 
which  in  most  cases  would  mean  that  of  the 
bonding  or  of  the  most  fusible  constituent,  is  most 
probably  the  desired  propei'ty.  It  is  the  surface 
exposed  to  the  highest  temperature  which  suffers, 
for  it  is  the  one  that  is  in  contact  with  the  moving 
solids,  liquids,  or  gases.  Compressive  strength  is 
rarely  a  cause  of  failure,  for  the  bulk  of  the  refrac- 
tory material  is  at  a  lower  temperature  than  the 
face  and  therefore  less  affected.  There  is,  however, 
urgent  need  for  accurate  determination  of  the  two 
properties  under  discussion  at  wide  ranges  of 
temperature  for  the  more  important  materials 
under  both  oxidising  and  reducing  conditions. 

Corrosion  changes.  Not  less  important  than 
resistance  to  high  temperature  with  concurrent 
abrasion  and  erosion  is  resistance  to  the  corrosion 
caused  I  >y  slags  and  gases.  The  effect  of  acid  slags  on 
basic  refractories  and  of  basic  slags  on  acid  refrac- 
tories are  familiar,  and  there  is  marked  corrosion 
of  the  silica  bricks  in  the  gas  ports  and  uptakes  in 
open-hearth  furnaces,  due  to  the  alternating 
passage  of  oxidising  and  reducing  gases  with  the 
resulting  formation  of  fusible  silicates.  A  factor 
conducive  to  rapid  corrosion  in  the  last  case  is  the 
absence  of  large  particles  of  silica  in  the  bricks 
employed  and  the  presence  of  excessive  pore  spaces. 
Here  again  little  has  been  published  and  few 
observations  recorded.  The  effect  of  the  alkalis 
found  in  certain  coals  on  the  refractories  used  in 
coke-oven  construction  is  serious,  and  here  too 
little  is  known  as  to  the  real  nature  of  the  destruc- 
tive influences  at  work. 

Volume  changes.  Apart  from  the  fact  that 
volume  changes  may  cause  disintegration,  abnormal 
expansion  causes  structural  difficulties,  while  con- 
traction may  be  even  more  undesirable.  In  the 
case  of  coke-ovens  the  retention  of  gas-tight 
partitions  is  absolutely  necessary,  and  this  involves 
tie'  use  of  a  refractory  material  which  does  not 
undergo  appreciable  volume  changes,  i.e.,  a  mix- 
ture of  substances  with  volume  changes  of  opposite 


sign,  viz..  clay  and  silica.  But  while  the  con- 
traction of  the  burnt  day  is  fairly  regular  with 
increased  temperatures,  quartz  has  an  inversion 
point  at  which  it  becomes  tridymite.  In  the 
presence  of  certain  compounds  this  inversion  takes 
place  at  a  temperature  lower  than  that  at  which 
coking  is  carried  on.  In  their  absence  the  inversion 
is  retarded  and  does  not  take  place  until  a  tem- 
perature higher  than  that  usual  in  coking  practice 
is  attained. 

Heat  conductivity.  If  the  refractory  materials 
used  possess  a  fusion  point  or  softening  range 
higher  than  the  maximum  temperature  to  whi  h 
they  are  exposed,  it  would  in  most  instances  be 
desirable  that  they  should  be  non-conductors  of 
heat,  for  radiation  losses  woidd  then  be  at  a 
minimum.  More  often  the  pie  vailing  temperatures 
approach  and  sometimes  exceed  that  at  which 
fusion  or  softening  occurs.  In  those  cases  it  is 
necessary  to  encourage  radiation  from  the  surface 
farthest  removed  from  the  heated  surface,  in  order 
to  cause  a  steep  temperature  gradient  from  the 
heated  to  the  cooler  face.  In  special  cases  cooling 
devices  are  necessary  to  prevent  the  rapid  destruc- 
tion of  the  material  employed.  The  melting  of 
steel  in  crucibles  and  the  coking  of  coal  are 
instances  where  a  refractory  material  with  good 
heat  conductivity  is  required. 

Texture  and  porosity.  The  relative  size  of  the 
grains  employed,  the  extent  of  the  surface  exposed 
by  the  more  resistant  constituents  to  the  others 
used  as  bond  or  matrix,  are  most  important  factors 
in  contributing  to  the  ability  of  the  material  to 
perform  useful  service.  Another  point  of  some 
importance  is  the  influence  of  mass  in  promoting 
or  retarding  inversions.  Some  of  these  inversions 
take  place  almost  instantly  once  the  critical  tem- 
perature lias  been  reached,  but  with  others  marked 
hysteresis  occurs.  Porosity  must  always  occur 
when  the  refractory  material  is  composed  of  more 
than  one  constituent,  and  where  their  chief  volume 
changes  are  dissimilar  or  occur  at  different  tem- 
peratures. Little  is  known  of  the  effect  of  porosity 
on  the  properties  of  refractory  materials.  That 
the  pores  encourage  the  deposition  of  extraneous 
substances  in  the  interior  of  the  bricks,  and  that 
they  render  the  structure  permeable  to  gases,  is 
of  course  obvious. 

Stresses  caused  by  temperature  changes.  The 
stresses  caused  by  temperature  changes  are  due 
to  the  volume  changes  which  take  place  during 
heating.  If  the  refractory  material  happens  to  be 
a  good  conductor  of  heat  these  are  not  serious, 
unless  one  face  is  rapidly  heated  and  the  distortion 
produced  exceeds  the  tenacity  of  the  material. 
The  remedy  available  is  to  avoid  rapid  temperature 
changes,  and  whenever  possible  to  raise  the  tem- 
perature of  the  material  during  the  burning  stage 
of  manufacture  well  above  that  at  which  the  inver- 
sion to  which  the  principal  volume  change  is  due 
should  take  place,  and  to  hold  it  at  that  tempera- 
ture long  enough  for  the  inversion  to  be  completed. 
The  "  spalling  "  of  magnesite  bricks  which  some- 
times occurs  has  been  thus  explained,  and  it  is 
certain  that  the  excessive  expansion  of  silica 
bricks  would  be  avoided  if  the  manufacturer  could 
ensure  the  completion  of  the  quartz-tridymite 
inversion  during  burning.  Despite  the  consider- 
able advances  in  our  knowledge  of  the  inversions 
of  silica  made  recently,  their  bearing  on  the 
problems  that  face  the  manufacturer  is  not  yel 
sufficiently  dear. 

Need  for  further  research.  The  firs!  step  is  to 
prepare  specifications  for  the  most  important 
refractory  products  expressed  in  terms  capable  of 
precise  measurement  or  description,  basing  the 
specification  on  the  best  current  practice.  These 
specifications  should  be  tie-  starting  pomt  ol 
systematic  research  which  should  cover,  nol  only 
tlie  problems  that  occur  during  manufacture,  but 
the  occurrence  in  nature  and  characteristics  ol  the 
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raw  materials.  Then-  concentration  and  purifica- 
tion. pioxiin.it.'  and  ultimate  analysis,  mineralo- 
gies!   description    and    thermal    analysis    are    all 

points  on  which  additions  to  our  present  know  ledge 
would  he  of  (rreat  value.  But  the  refractor] 
materials  are  so  complex,  and  the  problems 
involved  are  so  difficult  of  direct  attack,  that  any 
contribution  to  our  knowledge  of  the  properties 
of  the  pure  minerals,  or  of  the  impure  aggregates 

which  are  used  in  practice,  would  be  welcomed  even 
if  their  immediate  application  did  not  happen  to 

be   possible. 

The  following  Bcbedule  of  the  requirements  of 
the  iron  and  steel  industry,  indicating  the  most 
pressing  problems  affecting  the  use  of  refractory 
materials,  is  suggested  : — Coke-oven  bricks.  Des- 
cription as  complete  as  possible  of  the  foreign 

i  lays  found  suitable  and  of  the  British  i  lays  that 
resemble  them.  Investigations  of  the  cause  of 
failure  of  coke-oven  bricks.     Influence  of  texture 

and  tiring  temperatures  on  their  durability  in 
service.  Blast-furnace  bricks.  'Penality  at  high 
temperatures.  (  a  uses  of  disintegration.  Influence 
of  texture  and  minerslogical  character  of  original 
■  lays.  Description  of  the  available  clays.  ( 'arbon 
bricks.  Texture  and  bond.  Influence  of  these 
on  tenacity  and  crushing  strength  at  high  tem- 
peratures. Mutiiiixit'  bricks.  Texture  and  bond. 
Firing  temperature.  Thermal  analyses  of  mag- 
nesite  front  various  sources.  Properties  of  the 
burnt  brick.  Thermal  analyses  with  quenching 
from  high  temperatures.  Substitution  ol  dolomite 
for  magnesite  for  brick  making.  Silica  bricks. 
Texture,  bond,  and  Bring  temperature.  Mineralo- 
gies] description  <>f  the  Bred  brick.  Thermal 
analyses  of  brick  with  quenching  from  high  tem- 
peratures to  determine  actual  constitution  under 
working  conditions.  Nozzles  of  casting  Indies. 
Cause  of  erosion.  Influence  of  texture  and  tiring 
temperature  on  resistance  to  erosion.  Influence  of 
casting  temperatures  and  quality  of  steel  on 
erosion.  I'se  of  new  materials.  Chromilc  brides. 
Bauxite  bricks.  Zirconia  and  other  run  earths. 
Fmrd  magnesia  and  lime,  investigation  of  mode 
of  occurrence  of  raw  material  in  nature.  Descrip- 
tion and  determination  of  properties  of  the  pure 
minerals.  Methods  of  concentration  and  purifica- 
tion. Bonding  and  preparation  as  refractory 
products.     Properties  of  the  finished  product. 


Penetration    of    the    hardening    effect    in 

CHROMIUM-   AND  (OPI'EK-STEEI.s.     By    L.    t. tenet. 

Four  chromium-steels  containing  »'  fl-31— n-.Vl. 
Cr  1-46— 1-82,  and  Cu  0-00 — 1-14%,  and  eleven 
chromium-nickel  steels  containing  C  0-34-  0-62, 
d  0-41— 1-84,  Ni  1-60— 3-93,  and  Co  0-00  t-0  % 
were  investigated.  The  transformation  on  heating 
occurred  below  77.")  0.  in  every  case;  and  the 
Brinell  hardness  of  small  pieces  quenched  from 
7uu  c.  was  600  and  upwards.  Copper  was  found 
to  increase  the  depth  of  the  hardening  effect  but 
to  exert  no  other  useful  influence  on  the  properties 
of  the  steels.  The'  influence  of  copper  was  more 
limited  than  thai  of  nickel;  the  chromium- 
nickel  steels  high  in  nickel  became  hardened  by 
very  slow  cooling,  but  none  of  the  chromium- 
copper    steels    possessed     this    property.      1 1  >     the 

use  of  copper,  nickel,  and  chromium  together, 
semi-hard  steels  were  obtained  which  could  be 
hardened    by    air-cooling    in    fairly    large    pieces 

and  vet  softened  by  the  ordinary  methods  em- 
ploye,! f,,r  carbon  steel. — \V.  B.  F.  I*. 


are  conducive  to  minimum  pipe  ;    and  considerable 
economy    is    effected    by    the    use    of    refractory 

feeder  heads,  even  for  ordinary  steels.  "  Occluded 
slat/"  in  acid  open-hearth  steel  results  from  oxide 
of  iron  formed  during  the  melting  of  the  charge  or 
introduced  by  enatic  feeding  of  ore;  it  may 
be  minimised  by  melting  the  charge  quickly  under 
conditions  producing  a  slag  and  bath  of  suitable 
composition  and  consistence.  In  the  author's 
opinion,  the  whole  charge  should  have  an  available 
silicon  cent, -nt  of  li",,.  the  difference  between  this 
figure  and  the  silicon  content  of  the  pig  iron  and 
scrap  being  added  in  the  form  of  slag.  The  us.  ..| 
limestone  and  the  period  at  which  it  should  be 
added  are  of  the  greatest  importance  in  acid 
open-hearth  practice;  slags  containing  lime 
possess  greater  fluidity  than  those  free  from  this 
constituent,  and  having  also  a  higher  silica  content 
(tiii",,  as  against  50%),  absorb  suspended  particles 
of  "slag  "  from  the  bath  more  readily.  "  Lappi- 
ness."  or  folding  on  the  surfaces  of  ingots  may 
result  from  pouring  bottom-cast  steel  at  too  low 
a  temperature  or  speed.  Contrary  to  the  view 
h.ld  by  many  steel  makers,  the  author  is  of  opinion 
that  cavities  or  splits  in  rolled  or  forged  bars  do 
not  result  from  lapping  in  the  ingots,  The  ell 
of  spasmodic  teeming,  resulting  from  the  use  of  a 
comparatively  large  nozzle  in  the  ladle  and  a  small 
number  of  ingots  per  bed.  are  often  wrongly 
ascribed  to  lapping.  Fluxed  fireclay.  All  bottom- 
poured  steel  is  liable  to  contain  fluxed  runner 
brick  or  partly  fused  pieces  of  fireclay  jointing. 
The  presence,  in  ingots,  of  extraneous  matter  of  t  he 
latter  kind  may  be  minimised  by  the  use  of  a 
suction  ejector  down  each  mould  and  a  "  trim 
pipe  immediately  before  casting.  Cracks,  in  acid 
open-hearth  ingots,  are  mainly  cross-sectional 
and  vertical  and  occur  principally  at  the  corn 
of  square  or  octagonal  ingots  in  the  latter  case. 
A  (hart  is  given  showing  the  comparative  margin 
of  safety  in  casting  ingots  free  from  cracks  under 
varying  nozzle-sizes  and  capacities  per  bed  ; 
and  tables  showing  (1)  the  teeming  speeds  at 
which  a  number  of  top-poured  ingots  of  various 
sizes,  free  from  cracks,  were  produced,  and  (2) 
the  relative  proportions  of  cracked  bars  from 
top-  and  bottom -poured  ingots  produced  at 
various  teeming  speeds. — W.  F.  F.  P. 


By    -I.    X.    Kilby. 

The  detects  occurring  in  in_'..ts  up  t,,  :;  tons  in 
weight  are  considered  under  the  following  headings.' 
Pipe.  .Mould-  wider  at  the  top  than  at  the  bottom 


Cementation  [of  iron]  by.  gas  dndeb  prese 
By  P.  C.  Langenberg. 

Fxperiments  on  the  carhurisation  of  "  \rm...  " 
iron  (C  0-01%)  by  illuminating  gas  .and  acetylene 
at  various  temperatures  and  pressures  were  made 
in  an  electrically-heated  pressure  and  vacuum 
tube-furnace  of  special  design.  The  results  ale 
detailed  in  tables,  curves,  and  micrographs. 
Owing  to  the  denosition  of  carbon  in  the  cOOltW 
parts  of  the  tube,  no  carburisat  ion  was  .lie.  led  by 
illuminating  gas  at  Hun  ,,r  1000  <'.  tinder  atmos- 
pheric pressure;  and  for  a  similar  reason  the 
cementation  of  iron  in  acetylene  at  the  same 
temperature  and  pressure  occurred  only  when  the 
flow  of  g.  is  exceeded  2-75  litres  per  hr.  Inacetj  lene 
at  atmospheric  pressure,  and  under  equilibrium 
conditions  obtained  by  the  use  of  carbon  in  the 
tube,  the  depth  to  which  the  iron  was  carb] 
in  I  his.  at  Q80  985  C.  increased  from  1-25  tO 
1'7.">  mm.  as  the  rat.  of  How  of  the  gas  in.  I 
from  0  to  3-25  litres  per  hr.  ;  while  at    a   COD 

rate  of   flow    a   sudden   increase  in  carhurisation 
occurred  when  the  temperature  was  raise. I 
sou    to  900    ('..  the  region  ol  tie-  -,     fl  allotropto 
.  hange  in  pure  iron.     With  iluminating  gas  under 
similar  equilibrium   conditions,  the   rate  ••!    flow 
being  5   In  res  per  hr.  and   t  he  I  ime  "i    e>  p 
:>  lirs..  the  following  depths  "f  cnrhurisation 
obtained  ;      o  ::.    o  6.     lu.    and     Hi    nun.    al    si"  • 

!i|u  .    950  .    and     1025    <'..    respectively,    under 
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atmospheric  pressure  ;  10.  10.  11,  1-25.  1-30,  and 
J-40  mm.  at  910°  0.  under  pressures  of  25.  33.  45, 
65,  90,  and  115  lb.  per  sq.  in.,  respectively; 
0-5,  0-45,  0-45,  and  0-45  mm.  at  805° — 810°  C. 
under  pressures  of  40,  65,  90,  and  115  lb.  per  sq. 
in.,  respectively  ;  1-8,  2-25.  and  20  mm.  at  990° — 
995°  C.  under  pressures  of  20,  45.  and  75  lb.  per 
sq.  in.,  respectively.  No  carburisation  was  effected 
below  720°  C.  with  either  gas.  and  the  7 — /S  points 
were  found  to  mark  a  sharp  break  in  the  car- 
burisation curves  for  both. — W.  E.  F.  P. 


Case-hardening    of    iron    by    boron.     By_N. 
Tschischewsky. 

A  hole  was  drilled  in  each  of  two  cubes  of  soft 
iron  (C  0-12  °„)  from  the  centre  of  one  face  to  about 
the  centre  of  the  cube.  The  hole  in  one  cube  was 
rilled  with  fine  amorphous  boron,  the  other  with 
finely-powdered  ferro-boron  (B  19 %).  The  holes 
were  tightly  closed  by  stoppers  of  the  same  kind 
of  iron  pressed  home  by  hydraulic  means.  The 
specimens  were  heated  for  two  hours  to  950  °  C. 
in  a  silica  tube  evacuated  with  a  mercury  pump. 
They  were  then  cut  longitudinally  and  polished. 
The  boron  had  penetrated  to  the  depth  of  1  mm. 
It  was  ascertained  that  cementation  by  ferro-boron 
is  quicker  than  by  amorphous  boron.  The  hard, 
white  surface  layer  consisted  of  compact  boric 
pearlite  having  a  twin  crystal  structure  ;  the 
edges  of  the  layer  contained  a  sub-eutectic  alloy 
of  ferrite-pearlite,  the  ferrite  containing  the  boron 
in  solid  solution.  Case-hardening  at  a  lower 
temperature  gave  an  alloy  containing  less  boron. 

— W.  R.  S. 


Determination  of  the  line  SE  in  the  iron- 
carbon  DIAGRAM  BY  ETCHING  SECTIONS  AT  HIGH 

temperatures  in  vacuo.   By  N.  Tschischewsky 
and  N.  Schulgin. 

The  preheating  of  sections  of  iron-carbon  alloys, 
prior  to  etching  by  gaseous  reagents,  does  not 
give  trustworthy  results  owing  to  the  decar- 
burising  action  of  the  gases  used.  In  the  present 
experiments  the  sections  were  heated  in  vacuo, 
and  chlorine  was  used  as  etching  medium.  Two 
points  on  the  cementite  line  were  thus  determined, 
by  studying  photomicrographs  of  two  alloys  con- 
taining C  1-25  and  1-505%  and  heated  to  different 
temperatures  at  intervals  of  10°  to  15°C.  The  mean 
of  the  interval  within  which  the  disappearance  of 
cementite  in  the  chilled  specimens  was  observed 
was  taken  as  the  transition  point  : — 


c  % 

Interval. 

Mean. 

125 - 

875°— 890° 
1005°— 1015° 

883°  C 

1-505 

1010°.  c. 

The  proximity  of  these  points  to  the  straight  line 
between  the  points  E  and  S  in  the  iron-carbon 
equilibrium  diagram  justifies  the  supposition  that 
the  line  SE  is  a  straight  line. — W.  R.  S. 


Influence  of  surface  tension  upon  the 
properties  of  metals,  especially  ikon  and 
^tkel.     By  F.  C.  Thompson. 

IThe  author  replies  to  criticisms  directed  again,! 
Ids  theory  correlating  (lie  properties  of  metals, 
■specially  the  elastic  limit,  with  the  effect  of 
lurface  tension,  which  is  supposed  to  act  at  the 
■rysta)  boundaries,  or  between  the  crystalline  phase 
cud  the  intercrystalline  amorphous  modification 
(his  J..  1915,  020);  the  available  evidence  in 
1  \  our  of  the  theorv  is  re\  iewed  and  extended. 

— W.  R.S. 


Notes  on  some  [steel]  quenching  experiment-. 
By  L.  H.  Fry. 
Two  locomotive  driving  axles  and  a  small  test- 
piece  were  quenched  in  air,  water,  heavy  and 
light  oil.  and  different  strengths  of  a  cutting 
compound  (mineralised  lard  oil  and  soft  soap) 
dissolved  in  water.  It  was  found  that  fairly 
accurate  information  as  to  the  quenching  proper- 
ties of  a  medium  (i.e.,  cooling  rate  per  sq.  in.  of 
surface)  can  be  obtained  with  small  objects. 
Regarding  the  physical  properties  of  quenched 
steel,  these  are  determined  by  the  rate  at  which 
the  heat  is  lost,  not  per  unit  of  surface,  but  per 
unit  of  weight  ;  the  rate  of  quenching  depends 
chiefly  on  the  size  of  the  object,  less  on  the  nature 
of  the  quenching  medium.  Hence  the  only 
scientific  method  of  defining  heat  treatment  is 
to  give  the  rate  of  temperature  loss  over  a  given 
range  ;  expressions  such  as  "  water-quenching  " 
and  "  air-cooling  "  are  quite  indefinite. — W.  R.  s. 


Industrial  Notes. 


CELLULOSE     AND     CHEMICAL     INDUSTRY 

(1800—1910). 

Abstract   of    a    Lecture    delivered    at    the    Royal 
Institution  on  March  2,  1917. 

by  c.  f.  cross. 

The  chemical  industrial  developments  of  cellu- 
lose are  characteristic  of  the  modern  age,  which 
in  this  section  of  technology  dates  from  1800. 
At  this  date  the  necessity  of  meeting  the  pro- 
gressive consumption  of  paper  by  a  supply  of 
original  raw  cellulose  material  led  to  the  intro- 
duction of  esparto  grass  by  Thos.  Routledge,  and 
to  the  investigation  of  wood  material  as  the  most 
massive  form  and  source  of  cellulose.  As  the 
result  of  the  pioneer  work  of  an  Anglo-Swedish 
group,  of  which  the  late  C.  D.  Ekman  was  a  promi- 
nent member,  and  for  which  his  English  col- 
laborators (Messrs.  Thomson,  Bonar  and  Co., 
and  George  Fry.  of  Berwick-on-Tweed)  supplied 
the  means,  the  business  organisation,  and  a  con- 
siderable contribution  to  the  technical  and  scientific 
basis  of  investigation,  the  wood  pulp  (cellulose) 
industry  was  launched. 

It  was  considerably  developed  by  the  technical 
improvements  introduced  by  our  countryman. 
Edward  Partington,  now  Lord  Doverdale.  who 
also  brought  to  bear  on  the  industry  organising 
and  business  capabilities  of  a  high  order  ;  tin' 
results,  which  have  been  cumulatively  successful. 
are  known  to  the  world. 

In  these  processes  of  resolving  raw  material 
into  paper-maker's  "  pulps,"  the  cellulose,  as  the 
chemically  inert  or  non-reactive  basis  of  the  raw 
materials,  resists  the  severe  treatments  required 
to  attack  the  non-cellulose  components.  The 
esparto  compound  celluloses  are  resolved  bv 
alkaline  treatment  (caustic  soda  solution  at 
120°— 130°),  the  wood  substance  (Ugno-celluloee) 
by  treatment  with  acid  compounds  (bisulphites) 
in  solution  at   140° — 160°. 

The  soluble  by-products,  derivatives  of  tin 
non-cellulose  complex,  amounting  in  either  case 
to  50  per  cent,  of  the  original  raw  material,  aire 
in  effect  waste  products.  In  the  case  of  the 
esparto  they  are  burned  incidentally  to  the 
recovery  of  the  soda  ;  but  the  "  wood  liquor  " 
by-product  is  still  in  the  main  a  wast.-,  and  a 
colossal  one. 

The  "  positive  "  chemical  technology  of  cellulose 
is  necessarily  based  upon   its  reactivity,  and   the 
industries  which   exploit    the  reaction   rhanges  of 
cellulose  are  of  widely  divergent  character  ;    tin 
of  Group  A  are  based  upon  1  >actioi     of  decompo- 


532 


CROSS    (  ELLULOSE    \vl»  CHEMICAL  OfDUSTRY. 


(M*y  SI,  1917. 


sition  ;  those  of  (iroup  H  arc  based  upon  the 
properties  of  synthetical  derivatives. 

Of    Group    A,    the    resolution    of    cellulose    into 

sugar,  (dextrose)  by  acid  hydrolysis  is  the  basis  (I) 
of  a  process  for  t  he  preparation  of  imlust  rial  (el  hv  1 1 
alcohol  from  wood,  and  mure  economically  from 
wood  wastes.  According  to  OUT  latest  information. 
the  technical  difficulties  presented  by  this  ap- 
parently simple  process  have  been  so  far  overcome 
that  the  alcohol  is  produced  on  the  large  seal.-  at 
a  coat  <>f  'J  Id.  per  irallon.  exclush  e  o(  t  he  small  <  oal 
of  the  waste  wood  material-  Under  these  most 
favourable     conditions,      however,     the     yield      of 

alcohol  is  only  5  per  cent,  of  the  weight  of  the  wood 
substance,  or  say  8  per  cent,  of  its  cellulose  content, 
leaving  therefore  a  very  large  item  of  final  waste 

to  the  debit  account  of  t  he  chemist. 

(1?)   Sawdust,    or   other    wood    waste,    fused — i.e., 

heated  at  high  temperatures— with  the  caustic 
alkalis  is  destructively  oxidised,  and  the  main 
product  of  the  oxidation  is  oxalic  acid  ;  this  process 
i*  in  effect  the  main  source  of  the  acid,  as  an 
industrial    product. 

(.'!)  Waste  wood  subjected  to  destructive  dis- 
tillation in  closed  retorts  is  resolved  into  gaseous 

and    volatile  liquid    products,    with   a    solid    residue 

of  charcoal  or  pseudo-carbon.     The  liquid  products 

contain  acetic   acid,   acetone,   and  methyl  alcohol 

as    Chief     constituents,    and    have    I n    I  Ice-    in  cm 

Source    Of    supply    Of    these    chemical    individuals, 

which,  a^  reagents  especially,  arc  indispensable 
in  modern  chemical  industry. 

In  this  direction,  however,  cellulose  material 
and  its  wasteful  treatment  by  destructive  distilla- 
tion are  being  supplanted  &j  a  direct  and  controlled 
synthesis  from  calcium  carbide,  acetylene  being 
quantitatively  transformed  into  acctaldehyde. 
and  this  into  acetic  acid.  In  this  new  industry 
t  he  pioneers  in  t  his  country  are  t  he  Brit  ish  I  'e'.lulose 
and  chemical  Manufacturing  Company.  Spondon, 
Derby. 

ill  Cellulose  treated  in  full  contact  with  oxygen 
i-  burned  with  the  familiar  Same  combustion; 
I mt  from  all  the  natural  structural  forms  there  is 
a  residue  of  inorganic  matter  (ash)  which  when 
present  in  important  proportion  preserves  the 
genera]  structural  details  of  the  original.  This 
intimate  combination  of  cellulose  with  inorganic 
matter  is  a  characteristic  property  of  colloids  of 
which  cellulose  is  t  he  protoype.  It  is  the  l>a-is  of 
innumerable   processes   incidental    to   tin-   dyeing 

and     colouring     of     cellulose     fabrics     and     t  is-u,-s. 

Hut  the  production  of  a  combustion  skeleton  for 

utilisation  as  an  industrial  product  i<  a  modern 
and  noteworthy  realisation  of  a  primarv  cellulose 
quality  "  strong  even  in  death." 

The  familiar  incandescent  gas  mantle  is  the 
skeleton  of  a  textile  material  impregnated  as  such, 
or  as  we  may  say.  "  in  the  flesh."  with  colloidal 
thorium     and     cerium     oxides,     and     afterwards 

Limited. 

Of  tlit-  cellulose  industries  of  (iroup  B,  those  (1) 
based  on  the  nitric'  esters  are  of  preponderating 
importance,  for  they  include  the  production  of  the 
modern  military  explosives  and  they  connote 
developments  in  pure  and  applied  scieni  e  peculiarly 
characteristic  of  the  age.  Cellulose  nitrate  not 
only  fulfils  the  ideal  of  chemical  effect,  i.e.,  total 
onversion  of  solid  into  gaseous  matter,  at  maxi- 
mum   increase    of     volume    (or  pressure),    further 

increased  by  the-  temperature  of  combustion,  imt 
i~  a  -table  form  of  tnis  high  chemical  potential, 
and  further  owing  to  its  colloidal  plastic  proper!  ies 
can  be  moulded  into  anj  desired  form  and  is 
therefore  able  tec  meet  the  most  exacting  specifica- 
tion of  ballistic  requirements.  There  is  no  doubt 
that  mankind  is  dire<  i  ly  indebted  for  its  "  smoke- 
less "  powders  and  the  basis  of  the  vast  develop- 
nts  ol  ice  del  n  military  power  t  o  t  he  pionei  c 
work  of  Alfred  Nobel  and  hi-  collaboral 


The  lower  degrees  of  "  nitration"  of  cellulose 
are  represented  by  products  which  are  the  basis  of 
"celluloid."  and  the  celluloid  industries  connote 
the  production  of  a  large  number  of  familiar 
objects  both  useful  and  ornamental,  and  a  pro- 
gressively increased  production  from  the.  date-  of 
the  pioneer  work  of  the  American  inventor.  Ilvatt 
(1869).     [See this  J.,  MM  I.  225.) 

Celluloid  realises  a  very  high  order  of  plasticity. 
and  it  is  this  structural  potentiality  which  enables 
it  to  maintain  its  indust  rial  leadership  in  spite  of  its 
disadvantages  of  high   inflammabihtj    frequently 

and   tragically   manifested. 

(2)  The  analogues  of  the  nitric  esters,  are  the 
acetic-    esters    of    cellulose  derivatives,   which  are 

necessarily  colloids  with  plastic-  capabilities, 
water-resistant  as  are  the  nitrates,  and  with  a 
higher  '  irder  ol  n-si  ,1  ancc  to  heal  mum  ha  Qged  at 
2(111  ('.),  and  the-  en-dinars  iullamniabilit  j  ol 
organic  substances.  Important  uses  of  the-  cellu 
lose-  acetates  already  established  are:  (a)  in 
aeroplane  construction,  for  treating  to  render  tat  t 
and  impermeable  the  textile  fabric  whi  h  ci  n 
stilutes    the    air-resistant     surface    of    the-    win. 

(b)  in  the  form  of  film,  as  the-  "  emulsion-film  " 
support  in  photographic  work,  notably  for  the 
preparation    of    the    continuous    cinema    picture; 

(c)  for  a  varnish  for  metallic  surfaces,  and  notablj 
for    electrical    insulation    and    applications    which 

depend  upon  exceptionally  low  inductive  capacity. 

In  the  above  brief  account  of  the  cellulose 
nit  rates  and  acetates  there  is  the  implicit  suggestion 
of  the  production  of  artificial  textile  threads  bj 
drawing  the  solutions  of  these-  bodies  throi 
orifices  of  suitable  form  and  dimensions  such  thai 
after  removal  of  the  solvent  lie  pi  id  the  re-solidil 
and  structureless  esie-r  constitutes  a  cylinder  of 
hyaline  material  of  uniform  diameter. 

The   industrial   production   of  artificial   thi 
and    notably  of  the  "  silk  "  or  lustra  cellulose,  we 

owe    to    the    pioneer    enterprise    and    purposeful 
tenacity   of  a    [Trench   technologist.    II.   de  Char- 
donnet.       Hut   cellulose  nitrate-  as  matiire  priTu 
has  main  and  obvious  defects  :    hence  the-  alten 
five  plastic  forms  or  derivative-  of  cellulose  ha 
progressively    displaced     the    original     industrial 
product,    which    had    a    brilliant    e-are-.-r   of    success 
in  the-  early  years  of  this  century: 

There  are-  three  main  rival  processes  of  which 
tie-  underlying  principles  are  common.  They  arc- 
expressed  in  the  stages  or  phases  of  the  process  : 

(1)  Cellulose  is  transformed  by  reaction  into  1 
synthetic   derivative     dissolved   as   such   tee  an  8 
per  cent,  solution  (calculated  as  cellulose),  lilt 
and  continuously  projected,  < >r  drawn  through  fine 
tubes    or    orifices,    into    a    solidifying    <>v    settl 
medium. 

(2)  The  thread  as  a  unit  filament  (monofil, 
crinole),   or   multiple  group  of   twisted   filamei 
(artificial  silk),  is  a  cellulose  ester  or  other  deriva- 
tive, and  is  chi'inic-alh  treated   to  remove  combined 

■groups,    or    impurities   as    by-products   of   el 

posing  reactions  :  t  he-  thread  substance  is  eelluli 
reappearing  as  such  aft  er  t  be  cycle  of  changes 

The  three-  cellulose  c  1  eri  vat  i  vc-s  on  which  these 
important  industrial  processes  arc  based  arc:  ill 
The  nitric-  esters;  drawn  or  "spun."  as  ether- 
alcohol  solution  ( Chard onnet  process). 

(2)  The  ammonia-soluble  cellulose-hydrate-copper" 
hydroxide   compounds  (Ouprammonium  pro 

(3)  Tic-  santhic  <>r  Bulpho-earbonic  ester, 
synthesised  in  two  stages:  (a)  mercerisation  of 
the  cellulose  ;    (6)  combination  » >l"  the  alkali 

lose-  with  carbon  bisulphide,  and  solution  of  the 
product  in  water  (Viscose  process). 

Of  these  the  Viscose  process  is  now  predominant 
by  reason  of  its  advantages,  technical  and  economii 
It    will  be-  ncet. -,|  that   the  material  "  elements   '  ol 
the   industry   are-   cellulose,    common    salt,   carbon 
and   sulphur,   than   which    nee  simpler  t.-rms  could 

be  devised,  even  as  an  a  priori  proposition. 
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Of  other  industrial  applications  of  the  Viscose 
process,  the  production  of  transparent  film  in 
continuous  length  is  a  variation  only  of  the  process 
above  described,  the  liquid  viscose  being  drawn 
through  a  controlled  adjustable  slit  of  1-5  m. 
width,  into  a  setting  solution  or  precipitant,  which 
converts  it  at  once  into  the  solid  state,  but  retaining 
80  per  cent,  of  water.  This  hydrated  product  is 
purified  by  successive  treatments,  and  is  finally 
dehydrated  and  dried  with  a  shrinkage  of  33  per 
cent.,  the  1-5  m.  of  hydrated  xanthate.  as  first 
precipitated,  being  reduced  to  a  width  of  1  m. 
in  the  finished  cellulose  film. 

This  is  a  noteworthy  achievement  in  chemical 
engineering,  and  is  entirely  due  to  the  inventive 
presistenre  of  the  personnel  of  the  Society  Francaise 
de  la  Viscose,  especially  to  JIM.  L.  Naudin  and 
J.  E.  Brandenberger.  It  is  a  pleasant  duty  to 
recognise  technical  pioneer  work  of  so  high  an 
order. 

In  addition  to  these  main  applications  there  are 
many  other  uses  of  the  reactions  involved  in  the 
Viscose  cycle.  Thus  "  mercerisation  "  of  cellulose 
is  an  application  of  the  interaction  of  cellulose 
(textiles)  and  caustic  soda,  to  produce  lustre  effect  s 
and  finishes  upon  cotton  goods.  The  structural 
changes  of  y-arns  and  cloths  determined  by  these 
reactions  were  investigated  by  John  Mercer  at  a 
period  which  long  antedates  our  half-century  of 
progress.  To  Mercer's  anticipations  there  suc- 
ceeded a  long  incubation  period.  A  few  discoveries 
of  minor  import  in  this  field  then  revived  interest 
in  the  major  product  ;  the  alkali  cellulose  of  the 
Viscose  cycle  and  "mercerised  goods  "became 
a  textile  market  of  first  note  and  importance. 


DEVELOPMENT   OF   JAPANESE   CHEMICAL 
INDUSTRIES. 

Some  of  the  recent  developments  of  chemical 
industries  in  Japan  are  described  by  Prof.  H. 
Nishida  in  the  first  issue  of  a  new  periodical, 
"  The  Chemical  Technology,"  which  is  to  be 
issued  monthly  (subscription  price  3.3G  yen  per 
annum). 

In  regard  to  the  manufacture  of  dyes,  it  is 
stated  that  many  plants  have  been  established 
since  the  outbreak  of  the  war,  in  the  endeavour 
to  produce  the  12.000.000  lb.  of  dyes  required 
in  Japan  annually,  but  most  of  them  have  had 
to  close  owing  to  shortage  of  capital  and  lack 
of  expert  assistance.  The  Japan  Dyestuff 
Manufacturing  Co.,  which  is  subsidised  by  the 
Government,  and  to  which  reference  has  alreadv 
I.  ,  o  made  (this  J.,  1915,  951  ;  1916.  37)  has 
for  some  time  past  been  working  successfully, 
producing  aniline  oil  and  salt,  phenol.  Orange  II., 
Benzo  Purpurine  4B.  Fast  Red  A.  and  Congo 
Bed.  A  number  of  direct,  basic,  and  sulphur 
colours  will  shortly  be  produced,  and  it  is  also 
intended  to  manufacture  synthetic  indigo.  The 
Tokyo  Gas  Company  and  the  Mitsui  Mining 
Company  have  also  met  with  considerable  success, 
and  are  producing  dyes  on  an  industrial  scale. 

The  manufacture  of  medicinal  chemicals  has 
also  received  a  great  deal  of  attention,  and  a 
number  of  compounds  are  being  produced  for  the 
first  time  in  Japan,  including  morphine  hydro- 
chloride, salicylic  acid,  bismuth  compounds, 
atropine  sulphate,  chloroform,  codeine,  guaiacol. 
heroin,  and  tannin. 

The  wood  distillation  industry  received  a 
great  impetus  owing  to  the  increased  prices. 
Antic  acid  manufacture  had  already  been  placed 
on  a  sound  basis,  and  the  works  were  able  to  extend 
their  output  to  such  an  extent  that  thev  pro- 
duced over  3,450.000  1b  in  L915,  of  which  nearly 
1.470.000  1b.  was  exported.  Importations  of  cal- 
cium acetate  from  America  having  ceased  during 


1915.  the  manufacture  of  this  product  in  Japan 
has  increased  considerably.  Imports  of  formal- 
dehyde into  Japan  amount  normally  to  about 
1.000.000  lb.  annually,  mostly  from  America  and 
Germany  ;  these  supplies  are  not  now  available 
and  steps  are  being  taken  to  manufacture  sufficient 
to  fill  the  local  demands,  at  any  rate.  The  output 
of  methyl  alcohol  has  also  been  increased  and 
the  process  of  making  it  improved.  Formerly 
only  about  300.000  1b.   was  produced  annually. 

The  consumption  of  glycerin  in  Japan  amounts 
to  about  1700  tons  per  annum,  of  which  1000 
tons  was  imported,  mainly  from  England,  America, 
and  Germany  ;  several  plants,  one  of  them 
working  under  Government  subsidy,  have  recently 
been  erected,  and  it  is  expected  that  the  supply 
will  shortly  meet  the  demand. 

Japanese  glass  manufacturers  have  been  doing 
greatly  increased  business,  especially  with  India 
and  Australia.  The  over-production  which  took 
place  in  the  celluloid  industry  prior  to  the  war 
has  resulted  in  one  of  the  manufacturing  com- 
panies abandoning  the  production  of  celluloid 
and  turning  to  the  manufacture  of  nitrocelluk.se 
for  military  purposes  ;  owing  to  the  cessation  fit' 
imports  of  celluloid  from  Germany,  the  recent 
supply  has  scarcely  been  adequate.  A  large 
expansion  has  also  resulted  in  the  paper  making 
industry,  consequent  on  the  cutting  off  of  imports  ; 
production  during  1915  is  stated  to  have  amounted 
to  210.000  tons.  Filter  paper  is  now  being 
manufactured  in  Japan.  The  difficulties  experi- 
enced in  obtaining  an  adequate  supply  of  sulphite 
pulp  are  being  overcome,  and  shortly  Japan 
will  be  independent  of  raw  materials  for  paper 

Prior  to  the  war,  phosphorus  was  imported  into 
Japan  to  the  extent  of  70,000  lb.  annually  :  only- 
two  Japanese  factories  produced  it,  and  their 
output  was  only  about  12.000  lb.  The  rise  in 
prices  following  the  outbreak  of  war  caused  a 
greatly  increased  production,  which  is  now  about 
37.000  Hi.  annually,  and  is  being  enlarged  rapidly. 
Potassium  chlorate  is  another  substance  of  which 
the  greater  part  (3000  tons  out  of  4000  required) 
was  formerly  imported  ;  several  firms  have  taken 
up  this  manufacture  since  the  outbreak  of  war 
and  the  former  producers  have  increased  their 
output,  with  the  result  that  an  over-production  is 
feared  in  the  future. 


INDUSTRIAL  AND   SCIENTIFIC   RESEARCH 
IN    CANADA-. 

A  statement  has  been  issued  by  the  Honorary 
Advisory  Council  on  Industrial  and  Scientific 
Research  which  was  appoint ed  by  the  Dominion 
Government  in  December,  1916,  to  the  effect  that 
some  forty-  projects,  each  bearing  on  vital  phases 
of  scientific  conservation  and  development  of 
Canada's  natural  resources,  have  been  submitted 
to  the  Council.  Each  one  is  being  carefully-  con- 
sidered, with  a  view  to  applying  the  scientific 
and  well-considered  principles  of  technical  research 
to  the  solution  of  the  industrial  problems  of 
Canada,  both  for  the  present  and  for  the  future. 

Some  of  the  larger  projects  now  in  view  include 
a  comprehensive  industrial  census:  the  training 
and  utilisation  in  industrial  establishments  of 
"efficiency  experts";  the  creation  of  technical 
laboratories  at  the  great  industrial  centres  to 
give  free  help  to  manufacturers  in  solving  their 
problems  ;  the  utilisation  and  development  of  fuel 
resources,  particularly  those  of  lie-  Prairie 
Provinces;  and  the  preservation  of  the  diminish- 
ing timber  resources  of  Eastern  Canada. 

Industrial     Census.-  -The     Council     «ill 
questionnaires  to   Canadian    manufacturers,    tech 
nical    societies,    Government     Departments,    and 
universities,  asking  for  information  with  reference 
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to  the  laboratories  and  various  Other  agencies 
of  research  now  in  operation  in  the  Dominion  ; 
the  men  now  engaged  in  or  available  for  research 
work;  the  raw  materials  required  (or  Canadian 
industries  :  the  by-products  produced  but  not 
at  present  utilised  ;  and  other  information  required 
in  the  development  of  the  Council's  work. 

Establishment  of  Felknoships. — In  order  to  pro- 
vide a   body   of   men   who   have    been   thoroughly 

trained  in  science  and  its  application  to  industry. 
the  Council  will  recommend  the  establishment  of 
lwent\  or  more  studentships  and  fellowships  in 
Canadian  universities  and  technical  schools. 
Arrangements  «ill  also  be  made  by  which,  after 
graduating,  men  will  l>e  placed  in  one  or  other 
of  the  great  manufacturing  establishments,  and 
they  will  thus  be  fitted  to  aid  in  the  development 
of  t he  industries  of  I  be  I  Nonunion. 

1  nil ttsi riii I  Research  Bureaux. — In  order  to  furnish 
.Inert    assistance   to   the   manufacturing  industries 

of  Canada  at  once,  the  Council  are  recommending 
the  establishment  at  certain  of  the  great  industrial 

.  nitres  of  the  1  dominion,  Such  as  Toronto.  Montreal, 
and  Winnipeg,  in  co-operation  with  the  Provincial 
Governments  or  other  bodies,  of  industrial  research 
bureaux,  where  a  complete  set  of  technical  maga- 
zines and  trade  journals  will  be  available,  and 
-,<here    technical    stall's,    provided    with    suitable 

and  properly  equipped  laboratories,  will  assist 
manufacturers  in  sol  vim;  problems  which  present 
themselves  in  factories  or  works. 

In  addition  to  these  broad  general  movements 
for  the  advancement  of  the  industries  of  the 
Dominion,  the  Council  have  decided  to  examine 
carefulh  a  number  of  specific  projects  which  have 
been  submitted  to  them,  and  which  appear  to  give 
promise  of  yielding  valuable  results.  They  have 
also  decided  to  recommend  that  work  should  be 
at  once  started  with  a  view  to  the  provision  of 
an  adequate  supply  of  good  fuel  for  the  western 
plains,  more  especially  in  the  Provinces  of  Sas- 
katchewan and  .Manitoba.  There  are  in  the 
former  Province  large  supplies  of  lignite,  of  com- 
paratively little  value  for  domestic,  or  manu- 
facturing purposes.  The  Council,  however,  believe 
that  by  a  special  treatment  there  may  be  produced 
from  this  lignite  two  grades  of  briquet  ted  fuel, 
one  similar  in  character  to  anthracite  or  hard 
coal,  and  the  other  resembling  soft  coal  in  general 
character  ;  and  that  at  the  same  time  very  valuable 
by-products  may  be  secured. 


WORKS  ORGANISATION    LND  EFFICIENCY. 

BY  PROFESSOR  W.  RIPPER.  D.ENG.,  D.SC. 

Royal    Society  of  Arts.    May    9th,   1917. 

In  order  to  maintain  a  higher  rate  of  wages  than 
prevailed  before  the  war,  and  to  do  so  without 
injuring  the  employer  and  without  the  necessity  of 
industrial  strife  between  employer  and  employed, 

the  only  method  is  to  increase  the  national  output 
of  wealth-producing  goods  and  services,  so  that 
there  may   lie  more  wealth  to  distribute  than  was 

the  case  before  the  war.  To  bring  this  about  the 
following  things  at  least  will  be  necessary  : — 1. 
Tie- continuance  after  the  war  of  improved  relations 
between    employer-    and    their    workmen       L'.    The 

introduction  of  improved  organisat  ion  and  methods 
in  our  factories  and  workshops. 

Ureadj  great  changes  in  this  direction  have 
taken  place.  There  lias  been  an  enormous 
improvement  in  out  methods  of  working,  as  well 
as  in  the  spirit  of  willingness  to  work  together  and 

co-operate  and  associate,  the  effect  ol  which 
has  been  to  secure  a  rate  of  output  exceeding 
anything  ever  before  obtain., i.  There  i-.  how- 
over,  the  danger  that  after  the  war  this  spirit 

operation  will  not  continue,  and  that  the 
subjects  of  dispute  between  Capital  and    Labour 


will  be  so  numerous  as  to  make  serious  disputes 
more  or  less  inevitable.  In  the  past  out  commerce. 
trade,  and  manufacture  have  been  conducted  too 
much  for  the  one  object  of  profit  only  and  without 
any  regard  whatever  to  human  and  neighbourly 
considerations. 

It  is  ,ic  a  mraging  to  note  the  increasing  recognition 
of  the  value  of  mutual  discussion  between  the 
representatives  of  masters  and  men.  not  merely 
for  the  purpose  of  settling  disputes,  hut  for  purposes 
of     mutual     helpfulness    to    clear    up    a     ditlicujt 

situation,     it  is  better  understood  now  than  ever 

before  that  the  interests  of  an  employer  and  hi- 
workpeople  have  more  in  common  than  was 
formerly  supposed. 

Increased  output  after  the  war  docs  not  mean 
that  our  workers  are  to  be  called  upon  to  work 
harder  physically  than  they  did  before  the  war, 
but  that  there  will  lie  a  demand  for  mole  brains, 
that  inefficient  methods  and  appliances  must  give 
place  to  better  and  more  efficient  methods,  and. 
above  all,  that  we  must  begin  to  organise  our 
industries  on  a  scale  commensurate  with  the  task 
which  lies  before  us. 

It  is  owing  to  the  fact  that  businesses  in 
this  country  are  conducted  on  so  small  a  scale 
that  our  costs  per  unit  of  output  are  so  excessive, 
and  that  our  manufacturers  ate  handicapped  by 
not  being  able  to  compete  in  juice  against  large! 
organisations  abroad."  The  methods  of  the 
small  employer  are  not  properly  manufacturing 
methods,  tiny  are  the  methods  of  the  manual 
worker,  and  as  such,  in  some  special  industries 
where  skilled  craftsmanship  is  indispensable,  they 
will  still  remain  as  a  permanent  factor  of  high-grade 
industry;  but  for  trades  in  general  that  can  be 
more  profitably  carried  on  on  a  large  scale  by  means 
of  repetition  machine  work,  they  will  of  necessity  be 
superseded  by  the  component  specialist  whose 
output  is  large  and  whose  standing  charges  are 
relatively  small.  It  is  by  means  of  manufacture  by 
quantity  and  by  special  machinery  that  costs  are 
reduced  and  business  increased.  To  carry  on 
business  in  any  industry  along  the  line  above 
indicated  there  is  need  of  a  very  much  more 
whole-hearted  attempt  at  association  under'  some 
central  or  agreed  control  than  has  hitherto  taken 
place- 
Fortunately,  great  changes  are  taking  place 
at  the  present  moment  in  this  direction.  Firms 
in  all  sorts  of  industries  all  over  the  country  are 
combining  together  for  the  purchase  of  their  raw 
material,  the  sub-division  of  the  processes  involved 
in  their  particular  department  of  trade,  and  the 
selling  of  their  products  in  the  home  and  foreign 
markets  through  a  single  organisation  instead  of  By 
a  multiplicity  of  small  isolated  and  costly  efforts 
of  their  own.  They  prefer  to  unite  their  ell 
so  as  to  be  able  to  compete  successfully  with  their 
foreign  rivals  rather  than  spend  their  substani  e  in 
fight  iiiL:  each  ot  her  at  home. 

The    Leading    principle    which    must    dominate 

i hrn  manufacturing  methods  throughout  is  the 

elimination  of  waste-  waste  of  time.  waste  of 
material,  waste  of  effort,  waste  of  health.  To 
increase  the  scale  of  wages  paid,  drastic  steps 
must  l.e  taken  to  reduce  waste  in  all  directions, 
and  if  a  really  earnest  endeavour  is  made  by 
both  employers  and  workmen,  each  in  their  own 
way,  in  this  direction,  it  will  be  quite  possible 
to  increase  so  greatlj  the  wealth-produring  power 

of  all  the  trades  in  this  country  a-  to  teT 

the  war  an  increased  output   of  work  suffli 
produce  the  increased  rati'  of  n-agi  -  desired, 

The  prevent  ion  of  waste  is  ■  ssentially  a  scie 
problem, and  it  must  lie  attacked  by  the  scienti 
met  ho, I.      \-  a  result   of  careful   stud>    of    ■ 

plants   with  a  view   to   discovering   and  re N 

sources  ol  loss,  t  he  I  osl  of  t  he  unit  of  po 

i  -  anything  from  one  quarter  t  ■  i  on   tenth  ol 

it   was  fifty  years  ago. 
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The  importance  of  a  good  system  of  cost- 
ing as  a  means  of  efficient  control  of  a  business, 
and  of  discovering  weak  places  in  it,  is  more  and 
more  fully  realised  by  manufacturers  ;  such  a 
system  is  in  fact  in  these  days  indispensable. 
It  must  present  comparative  results  showing  the 
progress  separately  of  the  various  departments, 
in  order  to  discover  the  relative  merits  of  their 
respective  methods,  and  to  discover  also  the  effects 
of  changes  of  methods.  A  good  costing  system 
intelligently  handled  points  out  the  direction  in 
which  improvement  is  possible  and  necessary,  and 
is  a  splendid  instrument  of  efficiency. 

Above  all.  there  is  a  great  demand  for  skilled 
and  competent  leadership  and  for  organising  and 
administrative  ability.  The  demand  of  every 
branch  of  industry  for  men  of  scientific  training  and 
experience  will  be  greater  in  the  immediate  future 
than  ever  before. 

Finally  the  provision  of  trade  training  for 
apprentices,  and  of  a  continued  education  through 
part  time  for  all  boys  up  to  the  age  of  seventeen  or 
eighteen,  is  now  admitted  to  be  a  necessity. 

"The  future  of  our  industry  must  be  something 
more  than  a  mere  fevered  scramble  for  profit  on 
the  part  of  the  employers  or  for  wages  on  tin- 
part  of  the  men.  Trade  and  industry  must  be 
recognised  as  the  natural  healthful  and  normal 
means  whereby  the  nation  is  able  to  express  itself 
in  useful  service,  and  to  realise  itself  in  ever- 
improving  quality  of  wcrk.  as  distinguished  from 
the  increase  of  mere  quantity. 


Obituary. 


LORD  ALLERTON. 

The  Right  Hon.  Lord  Allerton.  F.R.S.,  died 
in  London  on  April  4th.  aged  77  vears. 

Born  at  Otley,  Yorks,  in  1840,  William 
Lawies  Jackson  commenced  at  an  early  age  I" 


learn  bis  father's  business — that  of  a  leather 
merchant  and  tanner — and  when  his  father 
died  in  1M57  he  took  entire  control  of  the  busi- 
ness, working  it  up  with  the  greatest  energy  and 
spirit  to  the  position  which  it  occupied  when,  for 
private  reasons,  it  was  given  up  in  1912.  During 
that  period  the  firm  of  W.  L.  Jackson.  Ltd.,  had 
become  one  of  the  best  known  in  the  leather 
trade,  having  a  very  large  output.  He  was 
one  of  the  originators  of  the  Leeds  Leather  Fair 
and  also  for  some  years  President  of  the  Leeds 
Leather  Trades  Association,  in  addition  to  being 
a  member  of  the  Leather  Industries  Committee 
of  Leeds  University.  He  took  a  very  keen 
interest  in  the  latter  institution,  being  a  life 
governor  and  member  of  the  Council,  both 
before  and  after  it  had  received  university  rank. 

Jackson  commenced  his  connection  with 
public  affairs  at  an  early  age;  he  was  a 
member  of  the  Leeds  Council  from  1809  to 
1880.  and  was  elected  Mayor  of  Leeds  in  189.1. 
He  sat  in  Parliament  almost  continuously  from 
1880  to  1902.  being  appointed  Financial  Secre- 
tary to  the  Treasury  in  188(1 — an  office  which 
he  held  for  about  six  years — and  Chief  Secretary 
for  Ireland  in  1891  ;  he  only  retained  the  latter 
office  for  a  few  months,  until  the  Government 
went  out  of  office.  He  sat  on  a  very  large 
number  of  Royal  Commissions  and  Government 
Committees,  including  the  Royal  Commission 
on  Trade,  the  Census  of  Production  Act  Com- 
mittee, and  the  Royal  Commission  appointed 
in  1891  to  inquire  into  the  coal  supplies  of  the 
United  Kingdom,  of  which  he  was  Chairman. 

He  had  been  a  member  of  this  Society  since 
1893.  and.  on  the  occasion  of  the  Annual  Meeting 
at  Leeds,  in  1895.  he  conducted  a  party  of  the 
members  through  his  works. 

He  was  made  a  member  of  the  Privy  Council 
in  1890.  and  in  1902  was  raised  to  the  peerage, 
assuming  the  title  of  Baron  AJlerton  of  Chapel- 
Allerton. 
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Patents. 

Loose    material  ;     Method    of   and    means   for    the. 

transference  of .     C.  E.   Blyth,   Rugby,  and 

L.  Lister-Kave.  Southam.  Eng.  Pat.  104,775. 
Apr.  8  and  Aug.  26,  1916.  (Appl.  Nos.  5188  and 
12.086  of  19160 

The  loose  material  is  fed  between  two  surfaces 
in  yielding  contact  and  moving  in  the  same 
direction  at  a  high  velocity.  In  this  way  a 
momentum  is  given  to  the  loose  material,  which 
is  projected  forward  for  a  distance  which  varies 
with  the  velocity  of  the  moving  surfaces. — W.  H.  C. 

Filter  press.    F.  F.  Briginshaw,  London.    Eng.  Pat. 
104,936,  Mar.  29,  1916.   (Appl.  No.  4636  of  1916.) 

A  filter  press  is  composed  of  a  series  of  super- 
posed horizontal  filtering  discs  each  mounted  in 
its  own  frame.  The  frame  comprises  a  ring,  a, 
provided  at  its  lower  part  with  radial  perforated 


spokes,  d.  connected  to  a  hollow  central  boss 
which  is  divided  by  a  vertical  partition  into  two 
compartments,    e  and  /.      A   disc   of   wire   gauze 


or  a  spirallv  wound  wire  is  laid  on  the  spokes 
and  supports  the  filtering  disc  h.  Handles  .(, 
are  attached  t,»  the  ring,  "■  to  facilitate  handling 
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H;.-  sections,  a  number  <>f  which  axe  built  up  in  a 
Irani,'  an, I  maintained  in  position  by  a  screwed 
prcnaJaoad,  o.  The  central  imsscs  an'  perforated 
as  at  /'.  A-.  the  perforations  communicating  with  the 
paces,  <  an, i  /.  m  alternate  discs.  The  liquid 
to  be  ottered  is  introduced  by  the  pipe,  '.  and 
perforations,  < •'.  into  the  column,  •  ■  bo  thai  it 
passes  through  the  openings,  i,  and  fills  the  alter- 
nate Hat  spans  between  the  discs.  The  liquid 
lilt ers  through  the  discs  into  the  remaining  alternate 
spaces,  an.l  thence  through  the  openings,  fc,  and 
conduit,  /.  t.i  tin-  outlet.  In  a  modification,  the 
spokes,  a,  are  made  of  an  taerl  metal  attached  to 
a  light  rintr  which  is  enclosed  and  supported  by 
an  outer  ring  of  malleable  iron  or  steel,     W.  P.  F. 

Filtrr  pulp  cakes  or  discs  for  filli  r  presses  :   Appar- 
atus  for  compressing .      F.   F.    Briginshaw, 

London.  Eng.  Pat.  105,323,  -Mar.  29,  1916. 
(Appl.  No.  3554  of  1917.) 
THE  filter  pulp  ,ak<-s  for  use  in  the  apparatus 
described  in  Kng.  I 'at.  104.93(5  (see  preceding 
abstract)  are  made  in  the  press  illustrate, I.  The 
pulp  is  placed  in  the  space,  6,  above  the  perforated 
plate  which  is  supported  on  the  pressing  table,  ."> 
Pressure  water  is  supplied  through  the  pipe,  10, 


and  openings,   11,  to  the  cylinder,  7.  so  that  the 

annular  ram.  6,  an, I  the  smaller  ram.    16,  are  raised 

together  to  compress  the  pulp  against  the  cover, 
12,  which  is  locked  by  the  catch,  13.  After  a 
predetermined    compression,    the    main    ram    is 

stopped    liy    the    shoulder,    8,    the    cover,    12,    is 

swung  put  Of  position,  and  pressure  water  passing 
through    the    openings.    17.    tones   up    the    smaller 

ram,  16,  to  raise  the  compressed  cake  so  that  the 

frame  described  in  the  prior  patent  may  he  placed 

upon  it.     The   apparatus   maj    be  worked    by   a 

three-way  valve  in  the  pipe.  10.  and  the  com- 
pressed ,-iir  in  the  top  of  the  column.  9,  expedites 
the  discharge  of  water.  Alternatively,  the  smaller 
ram,   10.  may  he  operated  mechanically.      W.  P.  P. 

Drying  or  roasting  apparatus  of  the  rotary  chamber 

type.     O.    Ellsworth,   Newcastle-on-Tyne.     Eng. 

Pat.   104,939,  Mar.  30,   L91ft.     (Appl.  No.    l7ii.-> 

of  1916.) 

A   horizontal,  cylindrical  drying  chamber,  ".   is 

provided  with  toothed  rings,  c,  which  are  rotated 

with    the   cylinder    bj    dining   pinions.   </.     The 

materia]   is  fed   into  the  cylinder  at   the  left-hand 

end  and  is  carried  round   by  the  channel-shaped 

carriers,  h.      Horizontal   ban,    ».    pass  through   the 

cylinder  and   are  supported   independentlj    of  it. 

and  Lent  plates.  ;.  are  pivoted  to  Uie  bars  at  ,,i. 
The  material  falls  on  to  the  plates  and  is  pro- 
.  tuiMuivery  carried  forward,  and  discharged  at  the 
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other  end.  The  lower  ends  of  the  plates  are 
pivoted  to  the  bar,  />.  which  may  be  moved 
longitudinally  by  the  screw,  </■  -"  ;|<  to  alter  the 

inclination  of  the  plates  to  modify  the  rate  of  f I 

of  the  material.  In  a  modification,  theupper  pai  I 
of  (he  plates  may  he  axed  and  the  lower  segments 
pivoted  at  the  points.  /.  so  as  to  he  capable  of 
angular  adjustment .      \Y.  P.   P. 

Dryer.  L.  B.  Jackson,  Assignor  to  J.  s.  Scho- 
li.ld's  s,,ns  Co..  Macon,  Ga.  U.S.  Pat.  1,220,130, 
Mar.  80,   1017.      Date  of  appl..  .Mar.  30,  1916. 

THE  shell  of  a  cylindrical  dryer  is  provided  with 
Openings     covered     by     interior     liner     plates,     the 

edges  oi  which  are  overlapped  bj  "  flights  "  bolted 

to  the  shell.  The  openings  of  the  cylinder  allow 
material  to  drop  through  when  any  of  the  liner 
plates  wear  out.— W.  II.  C. 

Drying   apparatus    i<>r   /,<„/   <>,ui   tlu    like.     •'.    1». 
Jenkins.    Assignor  to   Peat    Coal.   Ltd..    Boston, 
Mass.     C.s.     Pat.     1,220,131,     Mar.    20,     1917. 
Hate  of  appl..  May  1.  1915. 
A  NU.MHi-.it  of  air-jacketed  cylinders  are  placed 
above  the  other.      The  material  to  be  dried   is   ted 
into  the    uppermost   cylinder  and  passes  dow 
I  he    lowest,    from    which    it     is    discharged,    being 
moved  forward   by  horizontal  rakes  which  extend 
mto  each  cylinder  from  a  central  vertical  shaft. 

The  teeth  of  the  rakes  work   between  teeth  which 
extend    upward   from  the  floors  of  the  eh  ami 
Heated    air    is    passed    through    the    jackets,    an, I 
means   are   provided    for   drawing   oil    the   vapour. 

— W.  H  .  C. 

Drying  apparatus.     C.  II.  Benedict,  Chicago,   111- 
C.S.     Cat.     L221.129,    Apr.    :>.     1017.      Hal,     ,,l 

appl.,  Apr.  17.  1010. 

A      DRYING     chamber     having     a     heat   insula 
covering  is  arranged  in  a  pit  having  firebrick  walls. 

and   spaced  from  the  walls.      Waste  gases  from  all 
adjoining   furnace   pass   through    the   surrounding 
jacket   to  heat   the  chamber,  and  hot   air  is   pa 
through  the  chamber  from  a  hood  over  the  lui 
by   a   fan   in  the  connecting  conduit.      An   em 
horizontal      conveyor      operates      with      its      upper 
portion  outside  the  chamber,  so  that  articles 
l„     placd    thereon,    and    its    lower    portion    within 
the  chamber,  moving  in  the  opposite  direction  to 
i  he  heated  air.— W.  I-'.  P. 

I>n/ir.      Ft.    Bernbard,    Milwaukee.   Wis..  Assignor 
to  Worthington   Pump  and   Machinery  Corpora 
tion.      C.S.  I'at     1.221,412,  Apr.  3,  1917.      Cl- 
ot appl..  Sept.  ."».  101  I. 
\     HORIZONTAL,    cylindrical,    revolving    casing    ie 
provided     with     transversely     curved     parti 
extending  for  a  part  of  its  length  and  forming  a 
line  and  drvmg  chambers.     Each  partition  is  com- 
posed   of    movable   sections    connected    with    the 
i  a-nip  and  having  their  ends  approximately  in  MM 
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with  one  another.  Butt  straps  extend  over  the 
joints  and  are  attached  to  one  of  the  sections 
only,  so  as  to  permit  relative  movement. — W.  F.  F. 

Drying  kiln.  P.  \V.  Tinner.  Myndus,  X.  Mex. 
U.S.  Pat.  1,221,776,  Apr.  3.  1917.  Date  of 
appl.,  Sept.  20,  1915. 

A  i>ryixo  kiln  comprises  a  casing  divided  horizont- 
ally by  heating  pipes  into  a  drying  chamber  above 
and  a  cold  air  chamber  below.  The  air-supply 
flue  for  the  lower  chamber  is  provided  with  an 
automatic  fan  regulator,  rotating  in  a  transverse 
plane,  and  also  with  a  baffle  device.  A  larger 
discharge  flue,  in  the  top  of  the  drying  chamber, 
at  the  opposite  end.  is  provided  with  a  similar 
regulator  and  with  a  flared  inlet. — YV.  F.  F. 

Slills  and  the  like.  British  Dves.  Ltd.,  Hudders- 
field,  A.  T.  Metcalf,  Bradford,  and  W.  Welch, 
Baildon.  Yorks.  Kng.  Pat.  104.969,  May  25, 
1910.     (Appl.  No.  7409  of  1916.) 

In  a  still  heat  ed  by  horizontal  steam  pipes,  a  steam 
chest  is  fixed  to  the  outside  of  one  of  the  vertical 
walls,  and  divided  into  two  parts  by  a  vertical 
partition  parallel  to  the  wall  of  the  still.  Steam 
enters  the  outer  compartment  and  passes  into 
horizontal  tubes  fixed  in  the  partition  and  extend- 
ing through  the  wall  of  the  still  nearly  to  the 
opposite  wall,  the  farther  ends  of  the  tubes  being 
laterally  perforated.  The  steam  returns  through 
concentric  outer  tubes  which  terminate  in  the 
wall  of  the  still,  so  that  the  steam  is  discharged 
into  the  inner  of  the  two  compartments  of  the 
steam  chest.  The  heating  tubes  thus  resemble 
"  field  tubes."  and  are  fixed  at  one  end  only,  in 
plates  which  are  slightly  inclined,  so  that  the  tubes 
are  also  inclined  and  condensation  water  is  dis- 
charged. Some  of  the  inner  tubes  are  shorter  than 
others  to  equalise  the  heating,  and  the  tubes  are 
arranged  in  independent  groups. — W.  F.  F. 

Chuff     and     other     loosely     aggregated     material*  ; 

Apparatus    fur    treating with    steam,    air.    or 

other  gases.  W.  R.  Renshaw.  Stoke-on-Trent. 
Eug.  Pat.  105,090,  Mar.  27,  1910.  (Appl.  No. 
1525  of  1910.) 

In  apparatus  for  treating  or  drying  chaff  or  other 
loosely  aggregated  material  with  steam,  hot  air, 
or  other  gases,  a  steam  ejector  withdraws  gas  from 
the  vessel  containing  the  material,  and  forces  it 
through  a  superheater,  and  thence,  after  addition 
of  more  steam,  back  to  the  vessel.  A  thermometer 
is  provided  on  the  inlet  side  of  the  superheater, 
and  a  thermometer,  safety  valve,  and  pressure 
and  vacuum  gauge  on  the  other  side  of  the  super- 
heater. Circulation  is  continued  till  the  desired 
temperatures  are  reached.  'When  treatment  is 
finished  the  valves  in  the  circulating  system  are 
closed  and  the  heated  air.  gas.  and  steam  with- 
drawn from  the  vessel  by  a  water  ejector  con- 
nected to  the  pipe  system  between  the  vessel 
and  the  first  valve. — W.  F.  F. 


ibnnealiirg-jumac.es.  Regenerative  fitrnacc  for 
annealing  ami  like  purposes.  A.  L.  Stevens, 
Chicago,  111.  U.S.  Pats,  (a)  1.219.199  and  (b) 
l,219,500.Mar.20. 1917. Date  of  appl. ,Sep. 10. 1912. 
A  REGENERATIVE  annealing  furnace  has  a  series 
of  combustion  spaces  formed  by  bridge  walls 
spaced  apart  from  the  side  walls  of  the  heating 
chamber.  In  (a)  a  pair  of  regenerators  is  provided 
at  one  end.  at  about  the  level  of  the  heating 
chamber,  which  is  provided  with  a  door  at  the 
opposite  end.  The  regenerators  are  connected 
with  two  flues  which ""  pass  below  the  heating 
chamber  and  are  connected  by  other  flues  with 
each  of  the  combustion  spaces.  In  (b)  separate 
regenerators  are  provided  beneath  and  con- 
nected with  each  combustion  space. — W.  H.  C. 


Furnace.      G.    Rigg.    Palmerton,   Pa.,   and   W.  L. 

Coursen.  New  Roehelle,  N.Y..  Assignors  to  The 

New    Jersev    Zinc    Co.,    New    York.      U.S.    Pat. 

l,220.7,s9,.\iar.^7.1917.Dateof  appl..Apr.l9.191<:. 

A    ftrnace   for   roasting,    calcining,    and    similar 

purposes     is     provided     with     a     removable     roof 

having  a  substantially  flat  bottom  and  a  central 

J    feed  opening.     The  roof  is  built  up  of  a  series  of 

beams  channelled   for  the  reception  of  a  cooling 

medium   and   provided   at   top   and    bottom   with 

a  series  of  inclines.     The  beams  are  spanned  at  the 

bottom   by  flat   tiles  resting  on  the  inclines,   and 

at   the  top  by  arched  t.iies,  thus  forming  a  serii 

of    combustion    chambers.     Means    are    provided 

i   for   supplying    a    mixture   of   gas   and    air  to   the 

combustion     chambers     and     for     removing     the 

produces  of  combustion. — YY.  F.  F. 

Furnaces;     Air-control    system    for    [regenerativi 
— .   V.".  II.  Bradlev.  Pittsburgh.  Pa.   U.S.  Pat .' 
1. 222.519, Apr.lO,1917.I)ate  of  appl.,Feb.29.19 10. 

The  valve  casings  of  a  number  of  reversing 
regenerative  furnaces  are  supplied  with  air  by  a 
blower  which  delivers  it  through  a  common  main 
provided  with  a  branch  pipe  for  each  valve  casing. 
A  control  valve  is  provided  in  each  branch  pipe 
and  is  operated  by  a  pressure-controlled  device 
connected  to  the  branch  pipe  between  the  valve 
and  the  furnace.  An  additional  air  inlet  is  pro- 
vided in  each  valve  casing,  controlled  by  a  valve 
operated  manually.- -W.  F.  F. 

Ri  frigerating-machines.     a.  P.  Carroll.  Bridgeport, 
Conn.      U.S.  Pats.(A)  1.219.533and  (B)  1,219. 53  I 
Mar.  20.  1917.    Date  of  appl.,  (a)  Apr.  1.  1908. 
(b)  Dec.  3,  1910.     (b)  Renewed  Aug.  9,  1910. 

The  claim  is  for  a  combination  of  a  condenser, 
an  evaporator,  a  coil  in  the  chamber  to  be  cooled, 
and  a  still  to  contain  the  absorbing  liquid.  The 
heating  and  cooling  of  the  apparatus  is  auto- 
atii  ally  regulated  (A)  by  thermostatic  valves  in  the 
refrigerating  chaml>er  or  (b)  by  means  operated  by 
the  pressure  of  the  refrigerant  in  the  condenser. 

— YY.H.  C. 

Condi  user.    G.  P.  Carroll.  Bridgeport.  Conn.      U.S. 

Pat.   1.219.535.  Mar.  20,    1917.     Date  of  appl.. 

Nov.  4.  1913. 
A  condenser  consists  of  a  horizontal  tank  pro- 
vided with  an  inlet  and  with  an  outlet  at  the 
bottom.  A  gas  conduit  enters  the  tank  through 
the  inlet.  des<  ends  within  the  tank,  and  discharge- 
near  the  bottom.  A  water  conduit  enters  the  tank 
near  the  bottom  and  leaves  it  at  a  higher  place  ; 
it  is  formed  of  sections  disposed  horizontally 
within  the  tank  and  connected  in  series  by  other 
sections  outside  the  tank.  A  water  pipe  leads 
from  the  outlet  end  of  the  water  conduit,  enters 
the  gas  conduit,  traverses  part  of  it  longitudinally 
outside  the  tank,  and  then  emerges  from  if. 

Evaporator.  R.  J.  Coach,  Assignor  to  The  Sub- 
Surface  Vacuum  Development  Co..  Cleveland. 
Ohio.  U.S.  Pat.  1.220.194.  Mar.  27.  1917. 
Hate  of  appl.,  Apr.  1.  1912. 

Tm:  liquid  to  be  evaporated  is  contained  in  ;i 
shallow  closed  pan  communicating  through  " 
aperture  in  the  upper  part  of  a  partition  with  an 
adjacent  air  chamber  to  which  suction  4s  applied. 
The  liquid  is  heated  and  agitated  by  steam  pipes 
which  can  be  moved  vertically  into  and  nut  ••( 
the  liquid  by  a  cranked  shaft  extending  horizon- 
tally above  the  pan  and  conuected  by  vertical  i 
to  the  steam  pipes. — W.  F.  F. 

Evaporating  process  and  apparatus.   V.  <;.  Wheeler, 
Assignor  to  Bleach  Process  Co..  Appleton,  Wis 
D.S.   Pat.    1,222,340,    Apr.    19.    1917.       Date   <■! 
appl..  June  17.   191 6. 

A  solute  is  removed  from  a  solution,  or  from  a 
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mixture  of  two  solutions,  by  evaporating  the 
solvent  and  crystallising  the  solute,  anil  then 
circulating  the  solution  so  thai  at  one  point  it 
flows  upward  into  a  vessel  with  a  conical  bottom. 
The  reduction  in  velocity  at  the  enlarged  cross- 
section  of  the  Btream  causes  the  crystals  of  solute 
to  remain  suspended  at  that  point.  The  clear 
liquid  above  is  withdrawn  by  a  pipe  at  the  top 
and  treated  again  as  often  as  desired.  The  process 
is  applicable  to  the  removal  of  sodium  chloride 
from  a  solution  containing  also  sodium  hvdroxide. 

— YV.  1'.  F. 

Chemical  [mixing]  apparatus.  '/..  Ostenberg,  San 
Francisco,  Cal.,  Assignor  to  International  Cellu- 
lose   Co.,    Reno,    Nev.     l.s.    Pat.    1,220,778, 

Mar.  27,   1917.      Hate  of  appl..  Feh.  7.   1910. 

Powdered  material  is  discharged  from  a  hopper 
by  a  si  reu  conveyor  into  the  top  of  a  tall,  vertical 
i  ylinder  through  which  it  is  caused  to  fall  in  an 
annular  stream  by  means  of  a  conical  spreader  at 
the  top.  Liquid  is  sprayed  from  a  central  sprayer 
into  the  falling  material,  and  the  treated  material 

is  cooled  in  the   lower   half   of  the  cylinder  by  an 

external  cooling  coil,  and  finally  discharged  by  a 

-    lew     conveyor.       Means    are     also    provided     for 

simultaneously  adding  material  to,  and  ai.s- 
tracting  material  from  the  mass  in  the  cylinder. 

— W.F.  F. 

Dehydrating  apparatus  [for  air].  G.  II.  Benjamin, 
New  York.  U.S.  Pat.  1,220,815,  .Mar.  27,  1917. 
Date  of  appl..  Aug.  1.  191  1. 

Air  is  drawn  through  a  chamber  in  whii  h  brine  is 
circulated,  from  an  inlet  at  the  bottom  to  an 
outlet  at  the  top  which  is  connected  to  a  long 
horizontal  casing  provided  with  heating  pipes 
connei  ted  at  one  end  to  a  heater  and  at  the  other 

<-nd    to   a    chimney    stack.      The   other   end    of    the 

casing  is  connected  to  the  suction  side  of  the  air 
circulating  pump.  The  delivery  side  of  the  pump 
i-  connected  to  a  second  casing  communicating 

along  its  length  with  a  series  of  cells  through  whicn 
t  he  air  passes  to  another  casing  over  t  he  t  op  of  the 
cells  and  communicating  with  each  of  them,  and 
thence  to  the  chimney  stack. — YV.  F.  F. 

Gas   or   mixture   of  gases;    Method   of  separating 

certain    constituents    from    a .     I..    Bradley, 

East  orange.  N.J.,  and  YV.  A.  Schmidt,  Los 
Angeles,  Cal.,  Assignors  to  Research  Corporation, 
N.w  Y'ork.  L.S.  Pat.  1,221,505,  Apr.  3,  1917. 
hate  of  appl.,  July  23.  1914. 

\  ,  onstituent  is  separated  from  a  gas  or  mixture 
of  gases  by  injecting  into  it  dust  or  other  finely 

divided  solid  part  ides  capable  of  reacting  chemic- 
ally    or     physically     with     the     constituent      and 

absorbing  it.  A  cloud  or  mist  is  formed  and  is 
precipitated  by  subjecting  the  gas  to  the  action  of 

an  electric  field.  -  W.  ]•'.  F. 

Compressed-air    masher.     B.    ('.     Donham,    (den 

Kidge.  X..I..  Assignor  to  Sprav  Engineering  Co., 
Boston.  Mass.  f.S.  Pat.  1,222,541,  Apr.  In 
1917.      Date  of  appl..  Dec.  ti.  |<i|.-,. 

Compressed  air  is  passe, I  through  a  horizontal 
conduit,  into  which  liquid  is  sprayed  over  the 
whole  cross-sction  in  different  conditions  of  One- 
ness, m  the  direction  of  movement  of  the  air,  so 

that  the  most  finely-divided  liquid  is  retained  as 
moisture  for  the  precipitation  of  foreign  particles. 
Two  separate  sets  of  sprayers,  on,-  being  provided 
with  atomising  screens,  are  used,  with  a  liquid- 
removing     device     between     them.     The     finely 

divided  liquid  is  discharged  from  the  last  set  o'f 
-prayers  in  diagonal  paths  toward  the  cent  re  of  the 
a'.r  stream. — W.  F.  F. 


Electrostatic  separator  for   inflammable   materials. 

.1.      Kraus.      Brunswick,     Germanv.      I'.S.     Pat. 

1. 222, :;iia.  Apr.  In.  1  !U  7. Date  of  appl. .Oct  .27, 191 4. 

See  Eng.  I 'at.  26,802  of  1913  ;  this  J..  1914,  681. 
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Coal ;  Gasification  of without  residue  [except  of 

ash],   A.  Naumann.  Chem.-Zeit.,  1917,  41,  6     - 

The  method  of  converting  coal  directly  into  heating 
gas.    by-products,   and    ash,    as   covered    by   the 

indents  of  the  I )dlwik- Fleischer  Wassergasges.  and 
B.  Dolenskx  (this  J.,  1914,  585;  1915,  268;  and 
1917,380).  is  described  and  its  compulsory  adoption 
(in  Germany)  under  state  control  suggested,  it  ]s 
urged  that  district  stations  be  installed  and  ci 
ducted  in  the  public  interest,  and  that  private 
consumption  of  solid  fuel  be  prohibited.  Ine  f 
which  has  been  named  "  tri-gas,"  is  a  mixture  of 
water-gas  and  illuminating  gas  with,  in  special 
cases,  a  small  proportion  of  producer  gas.  and 
results  with  an  experimental  installation  slioV 
that  it  has  a  high  calorific  value.  The  process  may 
lie  regulated  by  adjusting  temperature  and  steam 
supply  so  t  hat  the  best  results,  as  regards  yield  of 
gas.  tar.  or  ammonia,  are  obtained  with  any  kind 
of  fuel,  and  is  claimed  to  lie  highly  economical. 

F.  SODN. 

Coike  gasification  :  Economy  of .   J.  E.  Enright. 

Gas  J.,   1917.   138,   185—186. 

Results  obtained  from  the  carburetted  hydrogen 
plant  at  Tralee.  Ireland,  over  a  period  of 
months,  are  as  follow  s.  Carhuretted  hydrogen  gas 
made.  15,225,100  culi.  ft.;  coke  used,  including 
boiler  fuel  and  stand-by  plant.  :it>:i  tons.  9  cwt.  ; 
tar  used  in  plant.  10,197  gallons;  wages.  £128 
12s.  6d..  working  out  at  an  average  cost  of  9d.  pel 
1000  cub.  ft.  into  the  holder.  During  the  same 
period  1357  tons  of  coal,  at  an  average  cost  per  ton 
of  55s.,  was  carbonised,  giving,  14,885,900  cub.  ft. 
of  gas.  Thus  .'{(;:!  tons  of  coke  yielded  more  gas 
than  1357  tons  of  coal.  The  working  of  the  plant 
has  been  most  satisfactory,  important  economies 
having  been  effected  in  renewal,  repair,  and 
maintenance  of  retorts,  number  ol  stokers  required, 
and  other  incidental  expenses.  The  plant  can  In- 
operated  by  one  man.  With  regard  to  the  dis- 
tribution and  consumption  of  the  mixed  gas,  a 
burner  adjustment  for  a  50",,  gas  has  been  found 
suitable  for  any  mixture  between  this  and  car- 
huretted hydrogen  gas  alone.  Carbon  monoxide 
can  be  kept  well  below  IS",,  and  the  mixed  gas 
varies  between  I7.">  and  500  B.Th.l'..  but  a  varia- 
tion between  400  and  500  B.Th.U.  causes  DO 
trouble  after  adjusting  the  burners  or  stoves  for 
the  mixed  gas.  In  gas  engine  trials  it  was  found 
that  the  B.ll.l'.  was  not  affected  by  the  variation 
of  the  B.Th.U..  the  consumption  of  gas  being  in 
inverse  proportion  to  thelat  ter.  The  consumption 
of  gas  in  fires  and  stoves  works  out  similarly,  whilst 
with  the  incandescence  mantle  the  luu  li.Tli.l'.  gas 
has  been  found  as  economical  and  efficient  as  the 
richer  l'.i-.      .1 .  E.  < '. 

Wood   in    gas   making.     Gas    J..    1917,    138,    191 

Results  of  experiments  at  Romorant in  Gas  Works 

in  the  distillation  of  fir  and  oak  for  gas  making 
are  as  follows.  The  wood  was  distilled,  unmixed 
with  coal,  in  retorts,  Hi  ft.  25  ins.  11  ins.,  in 
quantity  to  yield  from  10  to  20%  of  the  make  "I 
gas  from  coal.  Each  charge  w;(s  about  loo  kilos. 
of  fir  or  120  kilos,  of  oak.  yielding  about  2a  cb.  m 
(000  cub.  ft.)  of  gas.  Costs  are  given  as: — Fir. 
10  lis.  per  ton  :  labour.  1  frs.  :  furnace  coke,  17"> 
frs.  ;  total.   61-5   frs.      Net    cost    (deducting  50  frs. 
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from  sale  of  10  hectolitres  of  charcoal),  11-5  frs. 
Oak.  58-5  frs.  per  ton  ;  labour,  4  frs.  ;  coke,  17  5 
frs.  ;  net  cost,  10  frs.  The  charcoal  sells  readily, 
the  weight  per  hectolitre  being  15  kilos,  in  the  case 
of  fir  and  18  kilos,  in  that  of  oak. — J.  E.  C. 


Gas  washing  [for  benzol  and  toluol] :  analysis  of 
products  :  control  of  stills.  A.  Edwards.  York- 
shire Junior  Gas  Assoc,  Apr.,  1917.  Gas  J., 
1917,  138,  187—191.    (See  this  J.,  1916,  587.) 

Ik  gas  washing  by  oil  it  is  necessary  to  determine 
the  quantity  of  oil  required  per  ton  of  coal.  There 
is  a  dividing  line  in  regard  to  the  amount  of 
oil  used  below  which  economy  in  steam  is  more 
than  balanced  by  loss  of  benzol,  and  above  which 
increasing  recovery  of  benzol  is  more  than  balanced 
by  increasing  steam  and  water  cooling  demands, 
and  this  point  must  be  determined  for  the  par- 
ticular plant  and  conditions.  Some  conditions 
affecting  this  point  are  : — (a)  Quantity  of  benzol 
in  the  gas.  (b)  Type  of  washer,  (c)  Tempera- 
ture of  oil.  (d)  Cost  and  pressure  of  steam,  (e) 
Cost  of  water.  In  coking  installations  100  galls, 
of  wash  oil  per  ton  of  coal  is  commonly  regarded 
as  representing  the  best  point,  but  it  is  not  certain 
that  the  conditions  in  coking  installations  are  the 
best  or  comparable  with  average  gas-works 
conditions.  In  coking  installations  the  tower 
scrubber  is  used  in  most  cases,  whilst  gas  works 
have  adopted  mechanical  washers  of  the  rotary 
or  centrifugal  type.  As  against  the  extra  cost 
of  the  tower  scrubber  with  its  filling  may  be  set 
the  running  costs,  maintenance,  and  power  costs 
of  the  mechanical  scrubbers.  There  are  three  way6 
of  considering  the  efficiency  of  a  gas-washing 
plant.  First  there  is  the  volumetric  efficiency, 
the  proportion  of  benzol  recovered  to  the  total 
quantity  present.  Secondly,  the  "constitutional  " 
efficiency,  due  to  the  method  of  applying  the 
washing  liquid,  and  a  constant  for  the  particular 
method  employed.  Thirdly,  the  "  mechanical  " 
efficiency,  represented  by  the  comparison  of  the 
theoretical  minimum  volume  of  oil  to  ensure 
equilibrium  between  gas  and  oil  with  the  actual 
volume  found  necessary.  For  maximum  efficiency 
the  flows  of  gas  and  oil  should  take  place  on  the 
counter-current  principle  through  a  series  of 
saturations  increasing  by  very  small  stages. 
]  In  tower  scrubbers  this  is  only  obtained  if  the 
washing  medium  travels  evenly  and  progressively 
over  the  surface  of  the  packing  material.  In  rotary 
washers  the  action  is  divided  into  definite  steps 
according  to  the  number  of  sections.  The  propor- 
tion of  benzene  in  the  wash-oil  in  equilibrium  with 
benzene  vapour  in  the  gas  can  be  determined  for 
any  particular  temperature,  and  from  the  data 
thus  obtained  the  theoretical  amount  of  wash-oil 
required  for  absorption  can  be  calculated.  If  the 
wash  oil  is  passed  through  a  single  chamber,  equi- 
librium is  attained  when  50  %  of  the  vapour  is 
absorbed,  and  with  washing  systems  of  two,  four, 
and  eight  chambers  the  volumetric  efficiencies  will 
be  75,  87,  and  93  %  respectively.  Town  gas  of  500 
B.Th.TJ.  net  calorific  value,  from  horizontal 
and  inclined  retorts,  contains  xisually  0'8%  by 
volume  of  benzene  vapour,  corresponding  to  a 
partial  pressure  of  6-1  mm.  of  mercury,  and  requir- 
ing under  summer  temperatures  a  circulation  of 
48-8  to  56  gallons  of  wash  oil  per  ton  of  coal.  The 
benzene  concentration  in  the  wash-oil  in  equilib- 
rium with  08%  benzene  vapour  in  the  gas  varies 
from  9-8 °n  at  5°  C.  to  3-05  °n  at  30°  C.  Experience 
with  an  eight-chamber  washer  points  to  the  use 
of  11  to  1-5  times  the  theoretical  quantity  of  wash 
oil,  the  practical  circulation  for  0-8%  benzene 
in  the  gas  at  a  temperature  of  25°  C.  being  53  to 
73  gallons  per  10.000  cub.  ft.  The  cost  of  steam 
is  usually  about  half  the  total  cost  of  recovery. 
Efficient  practical  working  may  be  maintained 
^y:  (1)  Measuring  the  wash  oil"  used,  preferably 


by  a  Y-notch  weir  ;  (2)  indicating  the  amount  of 
hydrocarbon  vapours  extracted,  e.g.,  by  means  of 
a  couple  of  jet  photometers  with  scales  con- 
structed by  direct  experiment  ;  (3)  indicating 
the  volume  of  steam  used  in  the  still;  (4 (periodical 
tests  of  the  crude  benzol  ;  (5)  examination  of  wash 
oil  before  and  after  the  still  ;  (6)  determination  of 
viscosity  of  wash  oil.  Where  crude  benzol  is 
made  and  sold  on  the  usual  basis  of  65  %,  a  com- 
plete analysis  is  not  necessary,  unless  the  pro- 
portion of  paraffin  is  objected  to,  but  where  the 
crude  material  is  rectified,  analysis  plays  an 
important  part.  The  author  gives  a  scheme  for 
the  analysis  of  crude  benzol  based  on  the  methods 

[  of  Spielmann,  Colman,  and  on  his  own  boiling- 
point  method  (this  J.,  1915,  168  ;  1916,  396,  587). 

i  The  following  is  an  average  of  5  analyses  of  crude 
benzol  :   benzene,   5407  ;   toluene,    1500  ;  solvent 

',  naphtha  (up  to  160°  C),  4-98  ;  creosote,  16-65  ;  un- 
saturated hydrocarbons,  8-16  ;  carbon  bisulphide, 
0-30  ;  paraffins  (up  to  139:  C),  0-80  %.  These  figures 

I   are  for  the  ultimate  proportions  present  and  do 

;  not  give  any  indication  of  the  distribution  of  the 
paraffins.  The  latter  are  important  to-day  since 
their  presence  in  benzene  and  toluene  intended 
for  the  manufacture  of  explosives  is  objectionable. 
The  full  scheme  of  operations  for  the  analysis  of  a 

!  crude  benzol  is  somewhat  involved,  and  the 
author  gives  a  simpler  method   of   following  the 

!   working  of  a  primary  still  at  the  different  stages. 

:    In  testing  the  wash  oil  before  and  after  the  still, 

i   4000  c.c.  is  distilled  to  240  C  in  a  metal  still  provided 

!  with  a  jacket.  Water  is  separated  and  recorded, 
and   the  distillate  redistilled  to   160°  C.  through 

i  a  column.  This  represents  the  total  benzol, 
toluol,  and  solvent  naphtha.  In  working  up  to 
fairly  pure  products  it  is  advisable  to  make  free 
use  of  the  dephlegmator,  returning  down  the 
column  up  to  four  times  as  much  as  is  permitted 
to  pass  into  the  condenser. — J.  E.  C. 


Concrete  ;.  Destruction  of  ■ 


■  by  gas  liquor.   E.  Ott. 
Chem.-Zeit.,  1917,  41,  161. 

A  gas  liquor  tank  of  armoured  concrete  showed 
signs  of  leaking.  The  liquid  which  escaped  con- 
tained ammonia,  free  and  fixed,  much  calcium,  and 

j  as  acid  radicle  thiosulphuric  and  tbiocyanic  acids 
but  no  hydrogen,  sulphide  or  sulphuric  or  hydro- 
chloric acids.  The  ammonium  salts  in  the  liquor 
had  attacked  the  free  lime  in  the  concrete,  forming 

'    soluble  calcium  salts.     Coating  the  inside  of  the 

i  tank  with  materials  such  as  tar  is  only  partly 
effective,  as  it  is  difficult  to  avoid  the  development 

|  of  cracks.  A  suitable  lining  to  the  tank  is  to  be 
preferred — lead,  iron,  or  glass  being  suggested. 
Zinc  is  not  a  suitable  material.  Where  iron  is 
used,  it  is  recommended  to  keep  the  atmosphere 
of  the  tank  free  from  air  and  so  avoid  rusting. 
For  this  purpose  coal  gas  is  recommended. — H.  J.H. 


Lignite  gas  oils;  Oxidation  of  ■ 


■  and  of  similar 


substances  by  ozone.  C.  Harries,  R.  Koetschau,  and 
E.  Fonrobert.     Chem.-Zeit.,  1917,  41,  1 17—119. 

Thk  object  of  the  experiments  was  the  production 
of  fatty  acids  from  the  unsaturated  portion  of  the 
heavier  gas  oils  from  the  distillation  of  Halle 
lignite  (Webau).  The  oil  boiled  at  125°— 220°  C. 
under  10  mm.  pressure.  It  was  light  brown, 
viscid,  with  disagreeable  smell,  and  had  a  flash 
point  of  125°  C.  The  iodine  value  was  50 — 60. 
Similar  results  were  found  on  ozonising  shale  oils. 
Ozonised  oxygen  was  passed  through  a  train  of 
vessels  containing  the  oil  until  the  latter  had 
increased  in  weight  by  10%.  Formic  acid  and 
formaldehyde  were  carried  forward  and  condensed. 
The  oil  now  contained  an  ozonide  which  was 
decomposed  by  steam.  An  excess  of  potash  was 
added  and  steam  again  blown  through.  A  potash 
soap  was  thus  produced.  This  was  purified  by 
extraction  with  benzene  and  again  ozonised,  when 


540 


(X  IIa.— FUEL  j    GAS ;  MINERAL  OILS  AND  WAXES. 


[May  31,  1917. 


its  colour  improved.  By  a  further  treatment  with 
steam  any  ozonide  formed  was  decomposed  and 
the  soap  was  then  concentrated  by  vacuum 
evaporation.  The  soap  is  stated  to  have  given 
good  results  in  the  leather  industry.  By  an 
adequate  ozonisation  all  the  unsaturated  com- 
pounds were  removed  from  the  oil,  and  a  par- 
affinoid  residue  of  high  quality  remained.  The 
chemistry  of  the  process  has  not  been  thoroughly 
worked  out,  but  the  unsaturated  compounds  of 
the  oil  are  believed  to  have  conjugated  double 
bonds,  perhaps  at  the  end  of  a  chain.  Trials  on  a 
works  scale  gave  results  similar  to  those  in  the 
laboratory. — H.  J.  H. 


Monian  wax  and  its  behaviour  on  distillation.  J. 
Marcusson  and  H.  Smelkus.  Chem.-Zeit.,  1917, 
41,  129—136,  150—151. 

Thebe  are  three  kinds  of  montan  wax  in  commerce, 
viz.,  crude  wax  or  bitumen,  distilled  wax,  and 
refined  wax.  Crude  montan  wax  is  obtained  by 
the  extraction  of  dried  lignite  with  benzene — a  good 
sample  of  lignite  containing  10 — 20  %  of  available 
bitumen.  Fischer  and  Gluud  (this  J.,  1916,  1001) 
have  shown  that  the  yield  can  be  increased  from 
11%  to  25%  by  working  at  260°  C.  and  6  atm. 
pressure,  but  the  residue  cannot  be  briquetted 
as  is  normally  possible.  The  crude  waxes  differ 
widely  according  to  the  source,  Thuringian  lignites 
yielding  a  brittle  wax  (m.  pt.  80° — 90°  C),  while 
Bohemian  lignites  give  a  viscid  liquid.  Montan 
wax  resembles  beeswax  in  its  resistance  to  saponifi- 
cation, and  like  the  latter,  is  free  from  glycerides, 
consisting  essentially  of  esters  of  monohydric 
alcohols  and  free  acids  of  high  molecular  weight. 
The  difficulty  of  saponification  leads  to  some 
uncertainty  as  to  the  chemical  nature  of  the  un- 
saponifiable  portion  and  this  is  discussed  in  detail. 
Solvents,  e.g.,  alcohol  and  benzene,  extract  from 
the  crude  wax  a  resinous  portion,  the  properties 
of  which  are  described.  A  better  separation  of  the 
resin  from  the  wax  can  be  effected  by  the  use  of 
liquid  sulphur  dioxide  as  employed  by  Fischer  and 
Gluud.  On  the  other  hand  the  extraction  with 
benzene  under  pressure,  already  referred  to,  leads 
to  an  increased  contamination  of  the  true  wax 
with  resin.  Many  attempts  at  a  chemical  purifi- 
cation of  crude  wax  have  been  made  to  obtain 
without  distillation  a  product  suitable  for  candle 
manufacture,  but  without  success.  The  origin  of 
montan  wax  is  a  subject  of  discussion.  The 
authors  hold  that  both  vegetable  waxes  and  resins 
have  been  involved,  the  proportions  depending  on 
the  nature  of  the  parent  plants.  Distillation  of 
crude  wax  under  atmospheric  pressure  leads  to 
considerable  decomposition.  This  is  considerably 
reduced  by  working  under  diminished  pressure  and 
especially  with  superheated  steam  at  250°  C. 
After  further  purification  of  the  product  by  treat- 
ment with  benzene,  pressing,  and  decolorisation,  a 
white  crystalline  product  (m.pt.  70° — 80°  C.) results, 
containing  mainly  montanic  acid,  C2,Hi8Os.  The 
yield  in  this  process  is  stated  as  being  only  30%. 
An  examination  of  the  distillation  product  led  to 
the  following  conclusions  as  to  the  causes  of  loss 
of  yield  : — 1.  Decomposition  of  resinous  and 
sulphur  compounds  during  distillation.  2.  Splitting 
of  the  wax  esters  into  free  fatty  acids  and  un- 
saturated hydrocarbons.  3.  Formation  of  ketones 
by  \inion  of  two  molecules  of  fatty  acid  and 
splitting  off  of  water  and  carbon  dioxide.  4.  Form- 
ation of  a  pitchy  residue.  While  crude  wax  is 
strongly  optically  active,  distilled  and  refined 
montan  wax  is  inactive.  The  activity  is  due  to  the 
resinous  part  of  the  crude  material.  (See  also  this 
J.,  1909,  878,  991  ;   1916,  917. >— H.  J.  H. 

Determination   of  free   alkali   in    petroleum    soaps. 
Charitschkov.     See  XII. 


Patents. 

Briqueltiny  machine.  J.  F.  Lovejoy,  New  Rochelle, 
N.V.,  Assignor  to  A.  Stein,  New  York.  U.S. 
Pat.  1.221.878,  Apr.  10,  1917.  Date  of  app]., 
Apr.  9,  1913. 

A  machine  for  briquetting  powdered  coal  consists 
of  a  pair  of  rotary  drums  revolving  in  opposite 
directions.  The  drums  are  provided  with  radial 
pockets,  fitted  with  plungers.  As  the  point  of 
tangency  approaches,  suitably  arranged  can 
tracks  bring  about  a  compressing  movement 
of  the  plungers.  Means  are  provided  for  feeding 
the  powdered  fuel  into  the  pockets  of  one  of  these 
barrels,  partially  compressing  the  fuel  to  carry  it 
to  the  tangential  region,  and  afterwards  ejecting 
the  fully  compressed  briquette. — J.  E.  C. 

Binder    [for    briquettes,    from    sulj>hite-pulp    waste 

lyes].    L;  B.  Woddrop,  Areola,  N.J.,  Assignor  to 

Robeson   Process   Co.,    New   York.      U.S.    Pat. 

1,221,259,  Apr.  3,1917.  Date  of  appl.,  Dec.  4,  1916. 

The  composition  consists  of  an  intimate  mixture 

of   bituminous  coal,   dried  sulphite  waste  liquor, 

bituminous  matter,   such   as  pitch,   and   an  inert 

granular  material,  such  as  sand. — J.  F.  B. 

Gas  producers.  G.  H.  Isley,  Assignor  to  Morgan 
Construction  Co.,  Worcester,  Mass.  U.S.  Pat. 
1,221, 055,  Apr.  3,1917. Date  of  appl.,  June  30,1913. 
A  gas  producer  comprises  a  fuel  section  and  a 
fuel-feeding  mechanism,  with  means  for  causing 
relative  rotation  between  the  two.  The  feeding 
mechanism  is  disposed  eccentrically  to  the  fuel 
section  and  consists  of  a  hopper  and  a  shelf,  the 
hopper  feeding  the  shelf  and  a  rotary  member 
forcing  the  fuel  over  the  edges  of  the  latter. — J.E.C. 

Hydrogen    or   a   ynixtitre    of  hydrogen    and    carbon 

monoxide  ;    Manufacture  of .     C.  B.  Tullv, 

Westminster.     Eng.  Pat.  16,932  of  1915  ;    date 
of  appl.,  July  3,  1916. 

In  the  lower  part  of  a  cylindrical  apparatus  is  a 
combustion  chamber  in  which  a  reducing  gas 
is  made  by  blowing  air,  or  air  and  steam,  into 
incandescent  fuel.  This  chamber  extends  upwards 
into  a  fuel  supply  chamber,  which  is  surrounded 
at  its  lower  part  by  a  reaction  chamber  con- 
taining iron  ore  in  direct  communication  with  the 
combustion  chamber  by  means  of  holes  and 
passages.  Surrounding  the  upper  part  of  the  fuel 
supply  chamber  is  a  steam  superheating  chamber 
through  which  the  oxidised  gases  pass,  and  which 
is  provided  with  a  valve-controlled  outlet.  After 
the  iron  ore  has  been  reduced,  the  supply  of 
reducing  gas  is  cut  off,  the  outlet  pipe  is  closed, 
and  steam  is  admitted  through  a  pipe  at  the  top 
of  the  apparatus  ;  this  passes  through  the  super- 
heater and  over  the  iron,  the  hydrogen  being 
either  tapped  through  a  pipe  just  below  the. 
reaction  chamber  or  passed  through  the  incan- 
descent fuel  and  led  away  through  a  pipe  at  t lie 
bottom  of  it.  Steam  or  liquid  hydrocarbon  may 
be  injected  directly  into  the  combustion  chamber 
at  a  point  situated  between  it  and  the  reaction 
chamber.  Air  may  be  admitted  at  the  bottom 
of  the  superheater  to  burn  the  carbon  moic 
and  the  heat  of  combustion  utilised  to  maintain 
the  temperature. — E.  U.  T. 

Combustible  liquids  ;    Treatment  of- 


.  C.  White 
and  C.  F.  Killar,  London.  Eng.  Pat,  105,256, 
Apr.  1,  1916.    (Appl.  No.  4824  of  1910.) 

An  inflammable  substance  for  use  as  fuel  for 
internal  combustion  engines  is  made  by  dissolving 
a  gaseous  hydrocarbon  (preferably  acetylene) 
and  petrol  in  a  mineral  oil  liy<lrocarbon  fraction, 
the  latter  being  preferably  a  petroleum  fraction 
having  sp.  gr.  0-775  to  0-780,  b.pt.  about  150°  to 
230°  C,  and  flash  point  79"  F.   (26°  C).     Liquids 
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such  as  ether,  alcohol,  or  acetone  niay  be  added 
to  retain  the  gaseous  hydrocarbon  in  solution. 

—J.  E.  C. 


to  increase  ike  yield 


Mineral  oils  ;     Treating  - 

of  light-gravity  oils.  D.  T.  Day,  Washington, 
D.C.  U.S.  Pat,  1.221,698,  Apr.  3.  1917.  Date 
of  appl.,  May  3,  1913.     Renewed  Feb.  23,  1917. 

Heavy  oils,  such  as  gas  oil  or  other  distillates 
having  a  higher  boiling  point  than  gasoline,  are 
subjected  to  distillation  at  a  cracking  temperature 
and  at  a  pressure  greater  than  the  atmospheric 
pressure.  Sulphur  or  sulphur  compounds  are 
added  at  intervals  to  facilitate  the  cracking  of  the 
heavier  oils.  Hydrogen-carrying  gas  or  vapour 
may  also  be  added  and  the  mixed  vapours  passed 
through  porous  contact  substances  or  a  catalytic 
agent.— J.  E.  C. 

Petroleum  ;  Obtaining  products  from by  decom- 
position of  component  hydrocarbons.  H.  P. 
Chamberlain.  Buffalo.  N.Y.,  Assignor  to 
Standard  Oil  Co.  of  New  York.  U.S.  Pat. 
1.221, 790,Apr.  3,1917.  Date  of  appl.,  Oct,  20, 1913. 

Crude  petroleum  is  distilled  until  the  distillate 
contains  more  than  10%  by  vol.  of  hydrocarbons 
having  a  viscositv  ranging  between  70  and  170 
seconds  at  100°  F.  (38°  C),  and  from  this  point 
the  distillate  is  collected  separately  up  to  the 
point  at  which  it  is  no  longer  free  from  still 
wax  or  other  matters  of  sticky  character.  The 
collected  product  (heavy  paraffin)  is  then  distilled 
at  decomposing  temperatures  under  a  pressure 
of  not  less  than  30  lb.  per  sq.in. — J.  E.  C. 

Hydrocarbons  ;  Method  and  apparatus  for  fraction- 
ating   .     L.    E.    Hirt,    Charleston,    W.    Ya. 

U.S.  Pat,  1.222,402,  Apr.  10,  1917.  Date  of 
appl.,  July  21,  1915. 

Oil,  mixed  with  steam,  is  subjected  to  the  action 
of  an  electric  arc  in  a  closed  chamber.  Steam  is 
decomposed  and  the  liberated  hydrogen  reacts 
with  the  oil  forming  a  compound  therewith.  The 
pressure  in  the  chamber  is  controlled  during  the 
operation,  and  the  oil  vapours  produced  are  with- 
drawn and  condensed. — J.  E.  C. 

Reactive  products  from  paraffin  hydrocarbons  ;  Pre- 
paration of .     H.  Zerning,  Berlin-Halensee. 

Ger.  Pat.  295,594,  May  5,  1915. 
Paraffin  hydrocarbons  and  water  are  sprayed 
into  a  system  of  tubes,  of  which  the  first  section  is 
heated  to  about  300°  C,  the  next  to  about  500°  C, 
and  the  last  to  about  700°  C,  the  most  favourable 
excess  pressure  being  0-2  atmos.  Highly  reactive 
products  are  obtained,  which  can  be  readily 
oxidised,  nitrated,  sulphonated,  etc.  For  example, 
the  product  from  high-boiling  American  petroleum 
yields  with  sulphuric  acid  bodies  resembling  shellac, 
with  nitric  acid  and  potassium  permanganate  oils 
with  a  pleasant  odour,  and  by  simple  nitration 
products  which  can  be  used  in  the  manufacture  of 
explosives. — F.  Sp. 

Expressing   liquid  from  materials  ;   Apparatus  for 

.     Process  for  expressing   liquid  from   peat. 

J.  VY.  Hinchley,  London.  U.S.  Pats.  1,222,209 
and  1.222,210,  Apr.  10,  1917.  Date  of  appl., 
Sept.  25,  1916. 

See  Eng.  Pats.  101,782  and  3998  of  1915  ;  this  J., 
1916,  1254. 

Drying  apparatus  for  peat  and  the  like.     U.S.  Pat. 
1.220,131.     Seel. 

i Method  of  and  apparatus  for  producing  sulphate  of 
ammonia.     Eng.  Pat.  104,155.     See  VII. 

Manufacture  of  a  non-volatile  unsaturated  hydro- 
carbon from  petroleum.  U.S.  Pat.  1,220,821. 
See  XIII. 


Manufacture  of  alcohols   [fusel  oil  substitute,  from 
gasoline].    U.S.  Pat.  1,221,667.     See  XX. 


Hb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;    LIGHTING. 

[Tungsten']  crystals  {crystalline  wire  for  incandescence 

lamps)  ;     Manufacture    of    filiform ,  by    the 

method  of  J.  Pintsch  A.-G.  W.  Bottger.  Deutsche 
Bunsen-Ges.,  Dec,  1916.  Chem.-Zeit.,  1917, 
41,10. 

Filaments  prepared  from  a  mixture  of  tungsten 
and  thorium  oxide  by  extrusion  are  found  from  an 
examination  of  etched  specimens  to  consist  of 
numerous  crystals  which  are  flexible  in  themselves 
but  allow  of  great  brittleness  in  the  filament  at 
points  of  mutual  juncture.  Relatively  long 
crystals  are  obtained  by  very  intimately  incor- 
porating the  oxide  with  the  metal,  and  suitable 
crystallisation  is  induced  in  filaments  made  with 
the  aid  of  a  binding  agent,  by  extrusion,  by  causing 
these  to  travel  through  a  zone  heated  to  2400° — 
2600°  C,  at  a  rate  which  is  less  than  the  rate  of 
crystallisation.  Filaments  thus  treated,  unlike 
drawn  filaments,  do  not  undergo  recrystallisation, 
even  after  1000  hours  of  incandescence,  and 
crystalline  wire,  although  in  the  cold  softer  than 
drawn  wire,  becomes  rigid  at  high  temperatures. 

— F.  Sodn. 

Patent. 

Heat ;  Process  of  generating .     W.  Thomas  and 

A.  E.  Mainwaring.  Xanaimo.  British  Columbia. 
U.S.  Pat.  1,221,627,  Apr.  3,  1917.  Date  of 
appl.,  Sept,  17,  1914.     Renewed  Dec.  14,  1916. 

A  body  of  fuel  is  coked  or  charred,  and  the  rich 
hydrocarbon  vapours  and  gases  are  withdrawn  by 
means  of  air  at  a  high  pressure  and  injected  at 
separate  localised  points  into  the  body  of  incan- 
descent coke,  and  into  a  combustion  chamber 
above  the  coke.  This  brings  about  perfect  com- 
bustion of  the  fuel  and  gases,  and  causes  the 
mineral  matter  to  be  reduced  to  separate  masses 
of  clinker.— J.  E.  C. 


m.— TAR  AND  TAR  PRODUCTS. 


Phthalic  acid  ;    Salts  of 


J.  B.  Ekeley  and 


C.Banta.  J.  Amer.  Chem.  Soc,  1917, 39,759— 768 
The  preparation  and  composition  of  a  number  of 
phthalates,  already  described  in  literature,  was 
verified  and  the  following  new  salts  were  prepared  : 
lithium  phthalate.  Li  2C8H404.glucinum  (beryllium) 
phthalate,  BeC8H404,H,0,  manganese  phthalate, 
MnC8H  tO  „  basic  ferric  phthalate,  Fe(CgH  .O  4)  (OH ), 
2H20,  cobalt  phthalate,  CoCsH404,2H20, 
nickel  phthalate,  XiC„H404.2H,0,  acid  cerium 
phthalate,  Ce(C8H404)3.  mercuric  phthalate, 
HgC8H 40 4>H 20, mercurousphthalat e.  Hg 2C8H 40 4, 
2H20,  thorium  phthalate,  Th(C8H404)2,  5H20, 
and  uranyl  phthalate,  U02C8H404,2H20.  The 
solubility  of  these  salts  apparently  bears  no  rela- 
tion to  the  atomic  weight  of  the  metallic  element 
present.  For  instance,  the  glucinum  and  nickel 
salts  are  very  soluble,  whilst  the  lithium  and 
cobalt  salts  are  only  slightly  soluble  ;  the  Jead  salt 
is  insoluble  whilst  the  thorium  salt  is  moderately 
soluble.  The  best  method  of  preparing  the  salts 
is  by  acting  on  the  respective  carbonates  with 
phthalic  acid  solution.  A  number  of  the  salts 
were  decomposed  under  varying  conditions  of 
temperature  and  pressure  ;  only  traces  of  anthra- 
quinone  were  obtained,  the  main  products  of  the 
decompositions  being  resinous  matter,  phthalic 
anhydride,  and  benzophenone,  the  latter  often 
in  large  quantity. — W.  P.  S. 
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Gas  washing  [for  benzol  a  mi  toluol]:    analysis  of 
products  :    control  of  still.     Edwards.     See  U.K. 

Potassium    persulphate    as    a    reagent    in    organic 
chemistry.     Datta  and   Sen.      Set-   XX. 

Patents. 

Tar;     Distillation    of .       B.    E.    D.    Kilburn. 

I. end. m.  From  Sulzei  Freres  Soc.  Anon., 
Winterthur,  Switzerland.  Eng.  Pat.  105,198, 
Sept.  11.  L916.  (Appl.  No.  12,837  ol  1916.) 
Tar  is  distilled  in  a  horizontal  drum,  tin-  whole 
of  the  externa]  surface  of  which  is  exposed  to  the 
heating  gases.  The  tar  from  the  bottom  of  the 
drum  is  continuously  removed  by  means  of  one 
scoop  of  a  series  carried  OD  a  rotating  shaft  and 
deposited  on  the  inner  wall  of  the  drum,  and  is 
removed  therefrom  l>\  the  next  scoop  in  the  series. 

— F.  W.  A. 

2-Aminoanthraquinone   and    its  derivatives  :     Pro- 
duction of .     Farbenfabr.  vorm.  F.  Bayer 

und  Co.     tier.  Pat.  295,624,  Dec  21,  1912. 

2-AMiMiANTitHAQriNONE  and  its  derivatives  are 
obtained  by  heating  2-chloroanthraquinone.  or 
such  of  its  derivatives  as  do  not  contain  a  strongly 
negative subst it uent  [e.g.,  carboxyl,  halogen,  nitro- 
or  sulpho-groups)  in  the  oriho  position  to  the 
chlorine  atom,  with  aqueous  ammonia  under 
pressure,  either  with  or  without  copper  or  copper 
salts.— F.  Sp. 

3-Xitrocarbazole   and  its  halogen  derivatives  ;    Pro- 
duction of .     Act.-Ges.  f.   Anilinfabr.     Ger. 

Pat.  295,817,  Nov.  6,  1912. 

3-Nitrocarbazole  and  its  halogen  derivatives 
are  obtained  by  treating  carbazole  or  its  halogen 
substitution  products  with  about  two  molecules 
of  nitric  acid  of   10  °u  concentration. — F.  Sr. 

Purification    of  trade    waste    effluents    [from    benzol 
purification].    Eng.  Pat.  104,999.    See  XIXb. 


IV.— COLOURING     MATTERS    AND     DYES, 

PMhaleins  ;    New  class  of .    Mixed  phthaleins 

formed  by  heating  p-hydroxybenzoyl-o-benzoic 
acid  n-ith  phenols.  W.  R.  Orndorff  and  R.  R. 
Murray.  J.  Amer.  Chem.  Soc,  1917,  39,  679 
— 697. 

The  condensation  of  phenol  and  phthalic  anhydride 
to  give  phenolphthalein  is  considered  to  take 
place  in  two  stages,  /»-hydroxybenzoyl-o-benzoic 
acid  being  the  intermediate  product.  The  quanti- 
tative formation  of  p-hydroxybenzoyl-o-benzoic 
acid  and  p-aminophenol  from  phenolphthakin- 
oxime  is  explained  by  the  following  structure  : — 

Phenolphthalein  and  several  mixed  phthaleins  have 
been  svnthesised  from  p-hvdroxybenzovl-o-benzoic 
acid.— F.  YV.  A. 

Potassium     persulphate    us    o     reagent     in     organic 
chemistry.     Datta  and  Sen.     See  XX. 

Patents. 

Sulphide  dyestuffs.  G.  11.  Frank.  Leeds.    Eng.  Pat. 
105,118.  Apr.  3.  1916.    (Appl.  X...  1847  of  1916.) 

Nitro  or  nitroso  derivatives  of  yacca  gum  (from 
Xanthorrliieii  arb'orea  or  X.  Iiastilis)  or  of  Congo 
resin  (from  Hymenaea  verrucosa  or  Copaifera 
copallina)  or  azo  compounds  of  yacca  gum  (see 
following  abstract)  are  fused  with  alkali  sulphides 
or  polysulphides. — F.  \V.  A. 


Azo  dyestuffs.     G.  H.  Frank,  Leeds.     Eng.    Pat. 
105,119,  Apr.  3,  1916.    (Appl.  No.  4848  of  1916.) 

Yacca  gum  (from  Xanihorrhcea  urborea  or  X. 
hasUXia]  is  combined  with  diazo  or  tetrazo  com- 
pounds, e.g..  with  diazotised  sulphanilic  acid  in 
alkaline  solution.  The  product  dyes  animal 
fibres  yellow  shades  which  may  he  after-treated 
with  mordants. — F.  \V.  A. 

Colouring   materials   [sulphide   dyestuffs];      Method 

fur  preparing  black .    H.  R.  Vidal,  AsniereSj 

France.        Eng.    Pat.    105.162,    June    26,    lull,. 
(Appl.  Xo.  S988  of  1916.) 

Black  dyestuffs  are  produced  by  heating  p- 
aminophenol  or  p-amino-o-  or  m-cresol  with  half 
its  weight  of  resorcinol  or  m-phenylenediamine 
in  the  presence  of  sulphur  in  such  a  manner  that 
the  vapours  produced  are  condensed  and  the 
condensed  material  Hows  hack  into  the  apparatus. 

P.  W.A. 


Manufacture    of   chromium    com- 
-  containing    groups    able    to    be 


Azo    dyestuffs 
pounds     of  - 
chromated.     (1.   Engi,  F.  Strauh,  and   A.  Grob, 


Assignors  to  Soc.  ('hem.  lnd.  in  Basle.  Switzer- 
land. C.S.  Pat.  1,221,849,  Apr.  10,  1917. 
Date  of  appl.,  July  6,  1916. 

Azo  dyestuffs  containing  groups  able  to  combine 
with  chromium  are  treated  with  a  hot  solution 
of  a  chromite. — F.  YV.  A. 

Dye  ccmiposition.  E.  O'N.  Macdonald,  St.  Keiris 
Falls.  N.Y.  U.S.  Pat.  1.222,43:1,  Apr.  10,  1917. 
Date  of  appl.,  Dec.  11,  1916. 

A  colouring  matter  which  dyes  wool  and  silk 
generally  brown  shades  of  good  fastness  to  light 
and  washing,  is  obtained  by  extracting  the 
autumnal  coloured  leaves  of  a  hardwood  tr>  <■, 
e.g.,  brown  maple  leaves. — F.  YV.  A. 

Acyl   derivatives   of    2.5.7 -aminonaphtholsulphonit 

acid  ;    Production  of — .    Chem.   Fabr.   I 

heim-Elektron.    Ger.  Pat.  295,767,  Feb.  5,  1914 

Acyl  derivatives  of  2.5.7-aminonaphtholsulphonic 
acid  are  produced  by  condensing  2.3-hydroxy- 
naphthoic  acid  halides,  or  their  O-acetyl  com- 
pounds, with  2.5.7-aminonaphtholsulphonic  acta 
The  products  have  strong  affinity  for  cotton  and 
silk.  2.3-Hyilroxynaphthoyl-2-amino-5-naphthol- 
7-sulphonic  acid  gives  in  alkaline  solution  the 
typical  yellow  colour  of  the  2.3-hydroxynapbthoic 
acid  arylamino  alkali  salts.  It  combines  with  two 
molecules  of  diazo  compounds,  and  is  absorbed  bj 
cotton  from  alkaline  solutions  and  by  silk  (rod) 
acetic  acid  solutions.  Y'aluable  colours  fast  tn 
washing  are  obtained  by  treating  the  fabrics  with 
diazo  compounds. — F.  Sp. 

L4zo]  dyestuffs  ;  Manufacture  of  chromium  com- 
pounds of .    O.  Imray,  London.    From  Soc 

of  Chem.  Ind.  in  Basle.  Switzerland.  Eng.  Pat. 
104,045.  Mar.  13,  1916.  (Appl.  No.  :!729  of  1916.) 

See  U.S.  Pat.  1,221,849  of  1917  ;    preceding. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Marine    fibre.     D.    ('.    Winterbottom.     Dept.    Ql 

(hem..   S.Australia.   Bull.  No.  4.1917.  pp.  1—36. 

Marine  fibre  is  the  resistant  skeleton  of  the  !<;.' 
sheath  of  Posidonia  australis,  a  sea  plant  growing 
in  the  shallow  waters  of  certain  parts  of  the 
Australian  coast,  especially  in  Spencer's  Gulf. 
Tie-  workable  beds  of  fibre  attain  an  average  depth 
of  7  ft.,  with  a  yield  of  about  6  lb.  of  fibre  per  cub. 
yd.,  and  the  deposits  aggregate  approximately 
240   sq.    miles,    with   a   total    estimated    yield  of 
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4,600,000  tons.  The  fibre  occurs  under  a  top 
deposit,  12 — 18  ins.  thick,  of  living  plant  ;  the 
shallow-draught  dredges  first  clear  away  this  top 
growth  and  then  collect  the  commercial  fibre  for 
purification.  The  development  work  has  been 
conducted  by  three  companies  using  slightly 
different  methods,  and  a  full  description  of  the 
development  plant  in  each  case  is  given.  The 
removal  of  loose  impurities  (sand,  shells,  etc.)  is 
effected  at  sea  on  the  dredge,  but  in  all  cases  the 
final  cleansing  is  done  on  shore,  either  by  crushing 
and  dusting  the  crude  material  in  the  damp  or 
dry  state  or  else,  more  satisfactorily,  by  repeated 
mechanical  washings  with  fresh  water.  The  use 
of  fresh  water,  however,  would  be  excluded  if  any 
■large  industry  were  developed  and  it  would  be 
necessary  to  put  on  the  market  a  product  cleaned 
with  sea  water.  Much  valuable  information  has 
been  accumulated  and  the  main  lines  of  future 
development  have  been  determined,  but  the 
industry  is  not  yet  on  a  remunerative  basis. 
Marine  fibre  varies  in  length  of  staple  from  2  to 
8  ins.,  and  the  thickness  shows  extreme  variations 
of  002 — 015  mm.  It  is  a  brittle  fibre  and  the 
coarser  elements  are  stiff,  like  horsehair.  It 
cannot  be  worked  successfully,  like  jute,  on  long- 
fibre  combing  machinery,  but  can  be  carded, 
though  with  considerable  loss  on  carding  machinery. 
It  can  be  spun  in  admixture  with  jute,  and  can  be 
batched  with  the  lower  grades  of  wool,  for  which 
purpose  it  is  well  adapted.  Marine  fibre  has  been 
used  for  insulation  purposes  with  excellent  results 
and  has  proved  superior  to  asbestos  and  charcoal 
and  almost  as  efficient  as  wool.  For  paper  making 
purposes  the  ultimate  fibre  would  appear  to  be 
quite  suitable,  having  a  length  of  0  02 — 0  05  in., 
but  the  chemical  properties  of  the  raw  fibre  are 
such  that  the  usual  processes  of  treatment  have 
but  little  effect.  The  raw  fibre,  as  might  be 
expected  from  the  conditions  of  its  occurrence,  is 
extraordinarily  resistant  to  rot  and  chemical 
hydrolysis  ;  it  is  a  lignocellulose  of  strongly  pro- 
nounced type  and  yields  only  to  the  process  of 
chlorination  ;  the  percentage  of  cellulose,  63-0,  is 
relatively  low.  It  is  estimated  that  on  an  output 
of  4260  tons  per  annum,  with  present  methods,  the 
raw  dry  fibre  could  tie  delivered  at  a  European 
port  at  a  cost  of  £10  15s.  to  £19  per  ton. — J.  F.  B. 

Paper-yarns    in    1916.     W.    Massot.     Z.    angew. 
Chem.,    1917,    30,    96—97. 

In  recent  years  the  use  of  paper  yarns  of  1 — 5  mm. 
diam.  in  the  cable  industry  has  largely  increased, 
chiefly  as  a  partial  or  complete  substitute  for  jute 
as  a  packing  between  the  lead  sheath  and  the  iron 
armour  of  the  cables,  for  which  purpose  the  paper 
yarns  are  specially  impregnated  before  spinning. 
In  the  coating  of  lead-sheathed  cables  with  water- 
proof composition,  also,  the  winding  of  paper  yarn 
serves  as  well  as  the  old  jute  yarn  winding,  since 
it  adheres  better  to  the  lead  sheath  and  blends 
with  the  composition  to  form  a  perfectly  flexible 
and  waterproof  covering.  Paper  yarns  spun  from 
parchment,  paper  are  used  for  weaving  driving 
belts  for  light  machines  up  to  about  8  H.P.,  in 
widths  of  30 — 155  mm.  and  thicknesses  of  5  and 
7-5  mm.  The  yarns  are  spun,  impregnated, 
wound  on  spools,  and  the  fabrics  woven  from  them 
are  stitched  together  to  the  required  thickness. 
The  effect  of  treatment  with  various  chemicals 
has  been  studied.  A  solution  of  aluminium 
acetate  partially  neutralised  with  sodium  car- 
bonate imparts  a  somewhat  harsh  feel  but  causes 
no  cohesion  of  the  threads  ;  subsequent  treatment 
in  soap  solution  produces  a  flexible  damp  feel  and 
prevents  the  absorption  of  water,  but  does  not 
appreciably  improve  the  strength  after  immersion 
in  water.  Gelatin  solution  mixed  with  neutralised 
aluminium  acetate  cements  some  of  the  threads 
together  and  causes  a  decrease  in  strength  of  17% 


but  reduces  the  loss  of  strength  in  the  wet  state. 
Gelatin  mixed  with  formaldehyde  imparts  a  milder 
feel  and  does  not  cement  the  threads  :  in  this  case 
the  decrease  of  strength  is  only  8%,  but  the  loss 
of  strength  in  the  wet  state  is  not.  reduced  to  so 
great  an  extent.  Treatment  with  1%  tannin 
solution  gives  a  soft,  pliable  feel  and  increases  the 
strength  by  49  °0  and  also  has  a  favourable  influence 
on  the  strength  in  the  wet  state.  Tannin  solution 
fixed  with  gelatin  gives  a  hard,  string-like  feel, 
increases  the  strength  by  25%,  and  reduces  the 
loss  of  strength  on  wetting  to  only  15%.  Tannin 
solution  fixed  with  neutralised  aluminium  acetate 
gives  a  strong,  elastic  feel,  the  strength  is  increased 
by  44  %,  and  the  loss  of  strength  in  the  wet  state 
is  22  %.  \Vea,ker  tannin  solutions  have  a  corre- 
spondingly weaker  effect.  Paper  yarns  come  into 
the  market  containing  a  considerable  excess  of 
moisture  as  a  residue  from  the  spinning  process  ; 
this  is  not  necessarily  a  drawback  because  the 
moisture  imparts  a  flexibility  favourable  to  the 
working  up  of  the  yarn  into  finished  goods.  The 
average  of  a  large  number  of  analyses  showed  a 
total  moisture  (natural  and  excess)  of  about  38%  ; 
the  highest  value  found  was  65%.  Pinagel 
(Monatsschr.  Text.  Ind.,  1916,  31,  146)  has  pro- 
posed, as  a  result  of  his  investigations,  that  an 
addition  of  14-66%  to  the  dry  weight  be  taken  as 
the  basis  for  the  calculation  of  the  commercial 
weight  of  paper  yarns. — J.  F.  B. 

Methyl  alcohol  and  acetone  as  by-products  of  the 
soda  pulp  industry.  J.  C.  Lawrence.  Met.  and 
Chem.  Eng.,  1917,  16,  416—417.  (See  also 
this  J.,  1917,  383.) 

Rinman's  process  for  the  distillation  of  the  spent 
soda  liquors  with  lime  is  described  in  its  application 
to  esparto  liquors.     The  concentrated  black  lye 
is  mixed  with  lime  and  the  mass  spread  on  trays 
in  layers  of  predetermined  thickness.     Distillation 
is  carried  out  in  a  furnace  similar  to  that  employed 
for  the  destructive  distillation  of  calcium  acetate, 
the    vapours    being    withdrawn    at    the    coldest 
part  of  the  furnace  and  the  reaction  being  assisted 
by  the  introduction  of  superheated  steam  between 
the  trays  so  as  to  sweep  the  entire  length  of  the 
retort.     The    working    temperature    suitable    for 
maximum  yields  is  255° — 300°  C.   One  of  the  most 
interesting  products  is  contained  in  the   "tar." 
This  is  esparto  wax,  wdiich  may  be  separated  in  a 
crude  state  by  fractional  condensation.     A  pre- 
condenser   maintained   at   approximately    200°  C. 
separates  the  wax  from  the  lighter  fractions  of  the 
tar  ;    the  middle   oils  are   collected   in  a  second 
condenser   at    110°  C.    and    the    aqueous    vapour 
containing  acetone,  alcohol,  and  ammonia  passes 
through    an    absorber    containing    sulphuric    acid 
into  the  final  condenser.     The  wax  is  drained  and 
pressed,  the  ammonium  sulphate  liquor  is  evapor- 
ated, and  the  aqueous  distillate  is  rectified,  without 
attempting  to  separate  pure  acetone,  and  sold  as 
"methyl-acetone"     or    "  alcohol-ketone  "    as    a 
solvent.     The  following  yields  are  recorded,   but 
on  a  theoretical  basis  they  should  be  capable  of 
being  increased  by  50 — 75%  : — Aqueous  distillate, 
42-2%;    wax  and  oils,  60%;    ammonia,  0-3%; 
residue,   40-7%  as    black    ash  only;   gas,   10-8%, 
all  calculated  on  the  weight  of  actual  liquor  without, 
lime.     The  spirit  content  of  the  aqueous  distillate 
is  5-24%,  containing  70%  of  methyl  alcohol  and 
30%  of  acetone,  ketones,  and  aldehydes.     Of  the 
oily    products,    39-2%    is    condensed    at    200°  C 
as  "  wax  "  ;    56-5%  at  110°  C,  as  "  middle  oils." 
and  4-3%  passes  over  as  "light  oils      with  the 
aqueous  distillate. — J.  F.  B. 

Cellulose  and  chemical  industry.    Cross.    Seep.  531. 

Action  of  ozone  on  organic  compounds.   [Degradation 
of  sericinby  ozone.]  Harries  and- others.  See  XX. 
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Patents. 

Cotton    waste  •    Method    of  treating .       H.    S. 

Landell,  Philadelphia,  Pa.,  Assignor  to  Anglo- 
American   Cotton    Products   Corporation,    New 
York.    U.S.  Pat.  1,222,422,  Apr.  10,  1917.   Date 
of  appl.,  Sept.  14,  1915. 
Boiling  caustic  soda  is  circulated  through  a  body 
of  cotton  waste  ;  the  mat.  rial  is  washed  and  acid  is 
circulated    through    it.     The   washed    material    is 
subsequently  agitated  and  shredded  in  the  upper 
portion  of  a  body  of  wat  er  so  as  to  allow  the  foreign 
impurities  to  settle  out  in  the  quiescent  portion 
of  the  water.     The  sediment  is  drawn  oft  and  the 
material  drained  and  dried. — J.  F.  B. 

Fabrics  anil  other  flexible  materials  ;   Impregnating 

compositions  for   proofing   .      L.    C.   Wooll- 

dridge  and  A.  Pox,  London.  Eng.  Pat.  105,137, 
May  4,  1910.  (Appl.  No.  6420  of  1916.) 
Fok  proofing  fabrics,  e.g.,  balloon  fabrics  or  wearing 
apparel,  the  following  composition  is  employed  : 
pyroxylin,  4  oz..  is  dissolved  in  a  mixture  of  75  fl. 
oz.  of  ether  and  25  fl.  oz.  of  alcohol.  Celluloid, 
1}  oz.,  is  added  to  the  solution  and  when  thoroughly 
dissolved,  the  mixture  is  filtered.  To  the  filtrate 
are  added  Canada  balsam,  13  fl.  oz.,  and  castor 
oil,  9  fl.  oz..  in  which  2  oz.  of  pure  rubber  has 
previously  been  dissolved. — J.  F.  B. 

Canvas  fabries   and   the   like  ;     Waterproofing   and 
rot-proofing  compositio7i  for  — ■ —      A.  Maltman, 
Barrhead.    Eng.    Pat.   104.986,    June  21,   1916. 
(Appl.  No.  8724  of  1916.) 
A     khaki-coloured     proofing     composition     for 
canvas  fabrics  is  composed  of  a  mixture  of  Arch- 
angel or  other  tar,  28  lb.,  cutch.  7  lb.,  and  cupram- 
monium  solution,  140  galls.    The  cuprammonium 
solution    contains    1*5%    of    copper    dissolved    in 
ammonia    solution    of    sp.    gr.    0-940  ;     the    tar, 
previously  mixed   with   a  little  strong  ammonia 
solution,  is  thoroughly  incorporated  with  it  in  a 
mixing  machine,  forming  a  copper-tar  soap,  and 
the  cutch  then  added  to  develop  the  colour. 

—J.  F.  B. 

Cellulosic   materials  ;    Chemical   treatment   of . 

M.  A.  Adam.  London.     Eng.  Pat.  17,846,  Dec. 

21,  1915. 
Cellulosic  material,  e.g.,  sawdust,  wood-waste,  or 
mechanical  wood  pulp  of  long  fibre,  is  ground  with 
water  to  which  has  been  added  a  hydrolysing  acid 
or  bisulphite  lye,  to  form  a  pulp  containing  about 
90  °o  of  water.  The  pulp  is  subjected  to  hydrolysis 
in  a  continuous  regenerative  digester  similar  to 
that  used  for  wet  carbonising  peat,  described  in 
Eng.  Pat,  17,427  of  1912  (this  J.,  1913,  1099),  the 
rate  of  flow  through  the  heating  portion  of  the 
digester  being  regulated  so  that  the  pulp  remains 
for  30 — 40  mins.  at  the  predetermined  digestion 
temperature,  e.g.,  150°  C.  ;  the  pulp  is  then  caused 
to  transmit  a  portion  of  its  heat  to  the  incoming 
fresh  material,  so  that  the  digested  pulp  is  dis- 
charged at  a  temperature  suitable  for  nitration, 
e.g.,  80° — 95°  C.  The  liquid  is  separated  from  the 
solid  material  also  in  a  continuous  manner,  e.g.,  by 
means  of  an  endless  travelling  web  combined  with 
suction-boxes  and  press-rolls.  The  process  is 
applicable  to  the  manufacture  of  chemical  wood 
pulp  from  ground  wood  and  to  the  production  of 
alcohol  from  the  hydrolysed  material. — J.  F.  B. 

Fibrous     material     [waste     paper] ;     Process     and 

apparatus  for  separating from  im)niriiies  and 

recovering  the  fibres.  N.  V.  Neo-Cellulose  Maat- 
schappij,  Rotterdam.  DTolland.  Eng.  Pat. 
104,952,  Apr.  25,  1916.  (Appl.  No.  5938  of 
1916.)  Under  Int.  Conv.,  Apr.  1.  1916. 
The  disintegrated  fibrous  material  suspended  in 
liquid  is  discharged  on  to  the  inner  surface  of  a 


rotating  drum  designed  to  impart  a  rotational  and 
progressive  movement  to  the  material  by  means 
of  conveyor  blades  depending  from  the  axis.  The 
feed  end  of  the  cylinder  may  have  solid  walls,  but 
the  remainder  is  constructed"  of  wire  gauze  in  order 
to  drain  away  the  liquid,  and  after  the  material 
has  assumed  the  form  of  a  rolling  coherent  mass 
with  progressive  movement,  sprays  of  washing 
liquid  are  directed  on  this  mass  at  a  high  velocity 
from  an  axial  supply  pipe,  the  liquid  percolating 
away  at  a  low  velocity.  External  sprays  are 
fitted  above  the  upper  portion  of  the  drum  to  keep 
the  meshes  clear  of  deposit. — J.  F.  B. 

Vulcanised  fibre  [leather  substitute];   Treatment  of 

.     T.  Oye,  Christiana,  Norway.     Eng.  Pat. 

105,033,  Oct.  6,  1916.  (Appl.  No.  14,234  of  1916.) 
Plates  of  hard  vulcanised  fibre,  1 — 6  mm.  thick, 
are  steeped  in  a  solution  of  zinc  chloride  (1  :  5), 
dried  in  the  air,  impregnated  with  an  emulsion  of 
water  and  oil  at  20° — 50°  C.  and  subsequently 
with  an  animal  or  vegetable  oil  at  a  low  tempera- 
ture. The  excess  of  oil  is  wiped  off  and  the  plates 
dipped  in  a  bath  of  melted  paraffin  wax  or  in  a 
solution  of  water-glass.  The  treated  plates  arv 
flexible  and  capable  of  being  used  as  a  substitute 
for  sole-leather. — J.  F.  B. 

Pulp   digesters  ;   Sampling  device  for .      P   B. 

Tut  tie,  Johnsonburg,  Pa.     U.S.  Pat,  1.222,249, 
Apr.  10,  1917.     Date  of  appl..  July  31,  1916. 

Fur ;    Process   for    treating .     W.    P.    Braun, 

Brooklyn,    N.Y.,    U.S.A.     Eng.    Pat.    105,508, 
Oct,  10,  1916.     (Appl.  No.  14,408  of  1916.) 

See  U.S.  Pat.  1,215,246  of  1917  ;  this  J.,  1917,  334. 

Binder  [for  briquettes,  from  sulphite-pulp  tcaste  lye*]. 
U.S.  Pat.  1,221,259.     See  IIa. 

Process   for    pickling    metal    articles.       U.S.    P»t. 
1,221,735.     See   X. 

Fermentation  of  sulphite  waste  liquor.     U.S.  Pst. 
1,221,058.     See  XVIII. 


VI.— BLEACHING ;  DYEING;   PRINTING; 
FINISHING. 

Patents. 

Dyeing  yarn  in  the  form  of  skeins  ;  Machine  for 

.     B.  E.  D.  Kilburn,  London.     From  Saber 

Freres  Soc.  Anon.,  VVinterthur,  Switzerland. 
Eng.  Pat.  105,015,  Aug.  12,  1916.  (Appl.  No 
11,423  of  1916.) 

In  a  machine  for  dyeing  yarn  in  the  form  of  skeins 
in  small  quantities,  the  yarn  reel  is  not  itself 
eccentrically  mounted,  but  is  driven  by  an  eccentri< 
or  cam  or  by  means  of  friction  or  toothed  wheels 
in  such  a  manner  that  it  is  given  a  periodical 
movement  in  a  vertical  plane  without  lateral 
movement  and  is  also  rotated  first  in  one  direction 
and  then  in  the  other,  to  ensure  all  the  portions 
of  the  yarn  skeins  being  dipped  for  the  same  lengtii 
of  time,  at  a  speed  which  varies  continually  daring 
each  period  to  prevent  the  yarn  from  tangling. 
The  combination  of  the  two  motions  has  for  it* 
object  a  temporary  loosening  of  the  skein  layers, 
which  results  in  satisfactory  penetration  being 
attained.— F.  W.  A. 

Warp  printing  nuichines.     J.  Zimmermann,  Phila- 
delphia. Pa.,  U.S.A.     Eng.  Pat.  104,953,  Apr  i 
1916.     (Appl.  No.  5939  of  1916.) 

In  warp  printing  machines  of  the  type  in  which  the 
warp  threads  are  situated  above  the  printing  rolls, 
pattern-controlled  impression  members  being  rr'v 
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vided  for  bringing  the  warp  threads  into  contact 
with  the  rolls,  the  printing  rolls  are  partially 
submerged  in  the  colouring  matter  and  a  device  is 
provided  for  evenly  distributing  the  colouring 
matter  regardless  of  any  inequality  in  the  surface 
of  the  printing  rolls. — F.  W.  A. 

Warp    threads  ;    Apparatus   for   washing after 

printing.  J.  Zimmermann,  Philadelphia,  Pa., 
U.S.A.  Eng.  Pat.  105,209,  Apr.  25,  1916. 
(Appl.  No.  17,205  of  1916.) 

A.n  apparatus  for  washing  warp  threads  after 
printing  and  or  steaming  consists  of  a  number 
of  independent  washing  pans  with  inter- 
mittently operated  means  for  immersing  the 
threads,  consisting  of  arms  normally  disposed  over 
the  threads  and  movable  into  engagement  with 
them,  jets  for  directing  a  blast  of  air  against  the 
threads,  to  remove  surface  water,  and  a  drying 
chamber.  Owing  to  their  course  of  travel  through 
the  pans  being  constantly  changed,  thorough 
washing  of  the  threads  is  facilitated. — F.  W.  A. 


VD.— ACIDS ;  ALKALIS ;  SALTS ;  NON- 
METALLIC  ELEMENTS. 

Sulphuric   acid ;    Application    of   the    Komaroicsky 

reaction  as  a  test  oj  purity  of  concentrated . 

Mitt,  aus  dem   Lab.   der   Schweiz.   Alkoholver- 
waltung.      Chem.-Zeit.,  1917,  41,  132. 

Sclphciuc  acid  sold  as  "  pure  for  analysis  "  is 
commonly  unsatisfactory  for  the  testing  of  alcohol 
for  higher  alcohols  by  the  Komarowsky  reaction 
on  account  of  the  presence  of  organic  matter.  It 
is  suggested  that  this  reaction  should  be  applied 
in  selecting  acid  to  be  used  in  laboratories  for  the 
testing  of  wines  and  spirits,  and  that  acids  not 
giving  a  negative  result  should  be  rejected.  The 
specification  of  the  reaction  in  Switzerland  is  as 
follows  : — 10  c.c.  of  spirit  is  placed  in  a  stoppered 
flask  of  100 — 150  c.c.  capacity,  and  1  c.c.  of  a  1% 
solution  of  salicylic  aldehyde  in  purest  alcohol  and 
20  c.c.  of  pure  sulphuric  acid  are  added.  The 
whole  is  mixed  by  shaking.  Pure  reagents  give 
only  a  light  yellow  colour.  Organic  impurities  in 
the  acid  cause  a  dark  yellow  to  brown  colour  and 
oxides  of  nitrogen  a  pink  colour.  The  sulphuric 
acid  can  be  purified  by  heating  it  with  0-2 — 0-3 
grm.  potassium  bichromate  per  kilo,  of  acid. 

— H.  J.  H. 

Sidphuric  acid  ;  Determination  of  small  amounts  of 
free — ■ — in  presence  of  sulphates.  E.  Vulquin 
and  M.  Entat.  Ann.  Chim.  Analyt.,  1917,  22, 
61—66. 

Very  small  quantities  (00004  grm.)  of  free 
sulphuric  acid  can  be  determined  in  presence 
of  sulphates,  of  organic  acids,  and  of  inorganic  and 
organic  salts,  by  measuring  the  fall  of  potential 
between  a  normal  calomel  electrode  and  a  polarised 
platinum  electrode  placed  in  the  solution,  at 
intervals  during  the  neutralisation  of  the  acid  with 
a  standardised  baryta  solution.  A  curve  is  plotted 
co-ordinating  the  amounts  of  baryta  added  with 
the  differences  of  potential  recorded,  and  the 
complete  neutralisation  of  the  free  acid  is  indicated 
on  the  curve  by  a  sudden  change  of  direction. 
The  platinum  electrode  is  sealed  in  a  glass  tube 
filled  with  mercury  and  is  rotated  by  means  of  a 
small  electric  motor  at  the  rate  of  100- -300 
revolutions  per  minute.  The  calomel  electrode  is 
placed  in  a  separate  vessel,  and  communication 
between  the  solutions  is  effected  by  means  of  a  tube 
with  two  rectangular  bends  filled  with  starch  paste 
saturated  with  potassium  nitrate.     The  polarising 


current  should  not  exceed  1-2  x  10-*  amp.  and  the 
E.M.F.  is  found  by  Poggendorff's  compensation 
method  with  an  Ostwald  capillary  electrometer. 
As  the  volume  of  solution  should  be  as  far  as 
possible  constant,  the  solutions  should  be  con- 
centrated, and  the  baryta  added  from  a  1  c.c.  or 
5  c.c.  burette.  Trial  determinations  on  solutions 
containing  00041 — 00073  grm.  of  free  sulphuric 
acid,  and  on  a  solution  containing  0-00565  grm.  of 
acid  in  presence  of  acetic  acid,  calcium  sulphate, 
magnesium  sulphate,  potassium  chloride,  and 
potassium  nitrate,  gave  verv  accurate  results. 

— E.  H.  T. 


Oxalic    acid ;     Titration    of  - 


■  with    alkalis    and 


ammonia  in  presence  of  methyl  orange.  G. 
Bruhns.     Chem.-Zeit.,  1917,  41,  189. 

Oxalic  acid  can  be  determined  directly  by  adding 
alkali  until  it  is  nearly  neutral,  then  introducing 
at  least  an  equivalent  of  calcium  chloride  (or  of 
certain  other  neutral  metallic  salts),  whereby 
calcium  oxalate  is  precipitated  and  hydrochloric 
acid  set  free,  and  finishing  the  titration  in  presence 
of  methyl  orange.  Other  organic  acids,  e.g., 
tartaric  and  citric  acids,  may  be  determined  in  a 
similar  way.  In  the  presence  of  calcium  chloride, 
oxalic  acid  and  ammonia  solutions  can  be  titrated 
directly,  loss  of  ammonia  being  prevented  by 
adding  to  the  A7  /10  solution,  a  solution  of  borax 
containing  35 — 40  grms.  per  litre.  This  method 
has  been  used  successfully  for  nine  years.  Similarly, 
oxalic  acid  and  borax  solutions  can  be  accurately 
titrated  when  calcium  chloride  is  added  just  before 
the  neutral  point  has  been  reached.  Correct 
results  are  also  obtainable  when  oxalic  acid  solu- 
,  tions  are  titrated  in  presence  of  phenolphthalein, 
provided  that  distilled  water  perfectly  free  from 
carbon  dioxide  be  employed.  Many  years'  ex- 
perience has  shown  that  oxalic  acid  crystals  remain 
perfectly  stable  for  a  very  long  time.  On  one 
occasion  very  small  crystals  were  maintained  for 
several  days  in  open  vessels  at  30° — 32°  C.  without 
any  perceptible  change  in  weight. — E.  H.  T. 

Hydrochloroplatinic    acid;    Preparation    of by 

means  of  hydrogen  peroxide.  P.  Rudnick  and 
R.  D.  Cooke.  J.  Ainer.  Chem.  Soc,  1917,  39, 
633—635. 

Platixum  black,  if  it  has  not  been  ignited,  dis- 
solves readily  in  concentrated  hydrochloric  acid  in 
the  presence  of  hydrogen  peroxide,  yielding  hydro- 
chloroplatinic acid  which  is  entirely  free  from 
nitro-compounds  and  from  hydrochloroplatinous 
acid,  both  of  which  affect  its  value  as  a  reagent. 
It  is  necessary  to  regulate  the  addition  of  the 
peroxide  to  avoid  frothing. — W.  H.  P. 


Ammonia  ;    Synthesis    of - 


H.    Le    Chatelier. 
Comptes  rend.,  1917,  164,  588 — 590. 

The  fact  that  ammonia  could  be  synthesised 
by  heating  nitrogen  and  hydrogen  together  under 
pressure  was  discovered  by  the  author  in  1901,  but 
owing  to  a  nearly  fatal  explosion  the  investigation 
was  abandoned.  Seven  years  later,  the  work  was 
resumed  by  Haber,  who  brought  it  to  a  successful 
issue.  This  research  (and  others)  was  under- 
taken with  the  object  of  convincing  chemists  of 
the  great  possibilities  that  would  attend  the 
application  of  thermo-dynamical  principles  to 
chemical  change,  and  the  possible  industrial 
application  of  the  discovery  was  covered  by  a 
patent  (Fr.  Pat.  313,950,  Sept.  2.  1901)  which, 
however,  was  allowed  to  lapse.  According  to  it, 
ammonia  was  produced  by  heating  nitrogen  and 
hydrogen,  with  or  without  the  addition  of  hydro- 
carbons, under  pressure  and  to  a  temperature  above 
a  dull  red  heat,  in  the  presence  or  absence  of 
spongy  platinum  or  of  finely  divided  iron. — E.  H.  T. 
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Bleaching      powder;       Manufacture      of in 

chambers    or    u-ith    mechanical    apparatus.       E. 

Schiitz.  Chem.-Zeit.,  1917.  41.  137—140. 
The  question  of  the  relative  merits  of  absorption 
chambers  and  mechanical  apparatus  Ikis  recently 
I. ii'ii  put  to  the  test  in  many  aew  installations. 
The  only  important  sources  of  the  chlorine  are 
the  electrolytic  product  which  contains  about 
99°,,  el  and  thai  derived  rom  the  Deacon  process 
which  contains  an  average  of  8%  by  volume 
of  the  halogen.  The  chamber  process  is  the 
less  healthy  for  the  workers,  requires  rather  more 
labour,  and  demands  much  more  space   than  its 

rival  which,  in  its  turn,  necessitates  a  more  skilled 
supervision.  For  a  plant  to  produce  20  tons 
(metric)  of  bleaching  power  in  24  hours,  at  least 
four  chambers  are  required,  one-half  being 
filled  while  the  other  half  is  being  emptied  ;  for  the 
working  of  this  6  men  and  1  hoy  are  necessary. 
A  mechanical  plant  of  the  same  capacity  would 
consist  of  10  units  each  composed  of  8  super- 
imposed cylinders,  and  require  the  labour  of 
5  men  and  1  hoy  (subsidiary  operations,  as,  e.g., 
the  slaking  of  the  lime,  are  not  included,  being 
the  same  for  both  processes).  To  produce  the 
above  yield  the  chambers  would  cover  an  area 
of  at  least  2400  sq.  m.,  the  mechanical  plant 
about  250  sq.  m.  The  capital  cost  is  probably 
somewhat  in  favour  of  the  mechanical  method. 
The  modern  absorption  chamber  is  made  of  lead 
mounted  on  a  wooden  framework,  after  the 
manner  of  the  sulphuric  acid  chamber,  and  is 
about  7  ft.  high.  The  floor  is  made  of  lead 
covered  with  flag-stones  set  in  asphalt,  the 
joints  being  made  with  a  cement  of  litharge  and 
glycerin.  The  walls,  up  to  a  height  of  50  cm., 
are  faced  with  granite  slabs  joined  together  with 
the  same  material.  The  chlorine  is  introduced 
through  earthenware  socket-pipes  and  where  a 
number  of  chambers  are  used,  a  high  chimney 
must  be  provided  for  the  exit-gases.  With  elec- 
trolytic chlorine,  the  passage  of  the  gas  into  the 
chamber  has  to  be  assisted  by  a  ventilator-fan, 
made  of  lead  or  earthenware  and  preferably  faced 
with  ebonite.  The  mechanical  apparatus  is  made 
of  cast-iron  covered  with  acid-resisting  material. 
The  most  common  form  contains  S  cylinders  of 
such  a  diameter  that  a  maximum  of  2 — 21  tons 
of  product  can  be  obtained  in  24  hours.  The 
mechanical  means  of  conveying  the  lime  through 
the  cylinders  have  been  improved,  the  blades 
now  being  made  of  stronger  material  and  fixed 
to  a  four-edged  shaft  hy  a  kind  of  bayonet  attach- 
ment. The  cylinders  require  cleaning  out  once 
daily.  A  satisfactory  mechanical  method  of 
filling  the  upper  cylinders  has  yet  to  be  found. 
It  is  essential  that  the  chlorine  he  dry  and  as  free 
as  possible  from  other  gases,  particularly  from 
carbon  dioxide.  Electrolytic  chlorine  contains 
much  more  of  the  latter  than  the  gas  supplied  by 
Deacon's  process  ;  its  amount  must  be  reduced 
to  a  maximum  of  2%  for  the  chamber  method 
and  must  not  exceed  a  few  tenths  of  1  per  cent, 
for  the  mechanical  plant.  The  careful  adjustment 
of  the  ratio  of  chlorine  to  air  is  of  the  first  import- 
ance in  the  mechanical  process,  and  this  is  not  easy 
when  the  electrolytic  gas  is  used;  in  this  case 
the  mixed  gases  may  contain  from  10 — 12%  of 
chlorine,  and  it  is  advisable  to  mix  the  gases 
in  a  special  mixing  chamber.  The  current  of  gases 
passing  through  the  cylinders  must  be  regular 
and  of  const  ant  composition,  and  a  second  ven- 
tilator-fan should  be  installed  between  the 
cylinders  and  the  chimney.  Attempts  to  free  the 
gaseous  mixture  from  water  by  cooling  to  0°C. 
have  not  been  an  economic  success,  hence  it  is 
still  dried  by  contact  with  92 — 03°o  sulphuric 
acid  in  a  leaden  tower.  For  a  yield  of  20  tons 
per  24  hours,  a  tower  measuring  9 — 10  v2ra.  is 
required.  The  acid  is  used  continuously  until 
its  concentration  is  reduced  to  58° — 59°  B.  (sp.  gr. 


1-67 — 1*69),  and  the  water-content  of  the  gas 
is  gauged  from  the  temperature  in  the  tower. 
Moist  chlorine  is  particularly  objectionable  in  the 
mechanical  apparatus  as  it  leads  to  a  rise  in 
temperature  and  decomposition  of  the  bleaching 
powder.  The  lime  is  slaked  in  a  mechanical 
apparatus  and  allowed  to  cool  for  several  days 
before  it  is  sifted  and  used  in  the  plant.     It  should 

contain  about  5 — 6%  of  fi water  foi  use  in  the 

cylinders,  and  1  %  when  destined  for  the  chambers. 
with  efficient  winking,  the  waste  gases  should  not 
contain    more    than   01  °0    of    chlorine,    and    their 

temperature  should  not  exceed  38° — t2Jt'.  When 
electrolytic  chlorine  is  used,  its  content  of  carbon 
dioxide  must  be  regularly  determined,  the  gaso- 
metric  method  with  stannous  chloride  solution 
being  preferred.  The  finished  product  should 
contain  about  40",,  of  available  chlorine,  thus 
allowing  for  a  loss  of  1  "„  during  transit  and  a 
loss  of  1 — 1-5%  owing  to  formation  of  calcium 
chloride,  which  is  particularly  noticeable  in  the 
mechanical  method.  The  view  is  expressed  that 
the  mechanical  apparatus  will  in  time  entirely 
supersede  the  absorption  chamber. — K.  II.  T. 

Hypochlorite  ;     Conversion   of into   chlorate  in 

alkaline  volution.  K.  Forster  and  P.  Dolch, 
Deutsche  Bunsen-Ges.,  Dec,  1910.  Chem.- 
Zeit.,   1917,   41,   10. 

An  experimental  study  of  the  conversion  of  sodium 
hypochlorite  into  sodium  chlorate  in  alkaline 
solution  showed  that  two  successive  reactions 
are  involved  :— (I)  2NaClG  =NaC10.  4-Na('l.  and 
(2)  NaCIO  -fNaOICK  =  NaCl  +  NaC'IOj.  Only  a 
small  proportion  of  chlorite  was  detected  in  the 
solution,  but  this  is  accounted  for  by  the  relatively 
high  velocity  constant  of  the  second  reaction, 
which  is  20 — 35  times  that  of  the  first.  In  acid 
solution  (e.g.,  with  an  excess  of  chlorine)  it  is 
supposed  that  chlorate  is  formed  direct  1  v.  according 
to  the  equation.  NaCIO +2HC10  =Na01O3 +2IIC1, 
which  explains  the  more  rapid  conversion  experi- 
enced under  these  conditions.  No  chlorite  was 
formed  during  the  electrolytic  production  of 
chlorate  from  pure  chloride-  solution,  and  added 
chlorite  was  quickly  converted  into  chlorate  by 
anodic  oxidation. — F.  Sodn. 

/'crchloratc  ;    Electrolytic  formation  of .     E.  L. 

Mack.     J.  Phys.  Chem..   1917.   21,  238—204. 

THE  formation  of  perchlorate  hy  the  electrolysis  of 
chlorate  is  generally  regarded  as  a  secondary 
action  following  the  liberation  ot  the  chloric 
acid  anion  as  expressed  hy  the  equation  : — 
2aO,'  +  H,0  =  HC10«+HC10j.  An  alternative 
theory  that  the  formation  of  perchlorate  arises 
from  the  direct  addition  of  oxygen  to  the  chlorate 
is  more  in  accordance  with  the  following  observed 
phenomena  : — Through  the  operation  of  ovcr- 
voltage  the  potential  necessary  to  separate  oxygen 
in  the  free  condition  depends  on  the  material  of 
the  anode.  With  an  iron  anode,  it  was  found 
that  the  formation  of  perchlorate  begins  at  a 
potential  far  below  that  required  for  the  liberation 
of  oxygen,  and  nearly  as  far  below  that  commonly 
assigned  for  the  discharge  of  CIO,'.  The  high 
efficiency  in  the  formation  of  perchlorate  when  a 
strong  neutral  chlorate  solution  is  electrolysed 
with  a  platinum  anode  is  due  to  the  high  con- 
centration of  atomic  oxygen  which  follows  from 
the  high  overvoltage.  On  lowering  the  current 
density,  the  efficiency  falls  in  proportion  to  the 
diminution  of  the  overvoltage.  If  the  tempera- 
ture is  raised  the  current  efficiency  dc-crc.-i 
markedly,  which  is  in  accordance  with  the  view 
that  the  concentration  of  active  oxygen  present 
at  the  anode  is  dependent  on  the  slate-  ot  the 
reaction,  20,,  =0,,  which  increases  in  velocity 
with  increased  temperature.  It  was  also  found 
that    the    inhibiting    effect    of    high    temperature 
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can  be  overcome  by  an  increase  in  the  current 
density.  With  an  alkaline  solution,  the  current 
efficiency  falls  off  rapidly  owing  to  the  discharge 
potential  for  oxygen  on  platinum  being  lower 
in  alkaline  than  in  acid  solutions,  thus  leading 
to  a  lower  concentration  of  active  oxygen.  On 
starting  the  electrolysis  both  the  potential  of  the 
anode  and  the  efficiency  are  somewhat  below  their 
normal  values,  which  would  be  expected  from  the 
fact  that  the  measurements  of  anodic  overvoltage 
indicate  a  low  concentration  of  active  oxygen 
during  the  first  few  moments  of  oxygen  discharge. 
The  decrease  in  anodic  efficiency  on  substituting 
an  anode  of  platinised  platinum  for  one  of  polished 
platinum  agrees  with  the  view  that  at  a  given 
current  density,  the  concentration  of  active 
oxygen  at  a  platinised  anode  is  less  than  with 
the  smooth  metal.  In  general,  any  factor  which 
tends  to  lower  the  concentration  of  active  oxygen 
at  the  electrode  affects  unfavourably  the  formation 
of  perchlorate.  The  oxidation  of  chlorate  to 
perchlorate  can  be  brought  about  chemically 
by  heating  the  solid  with  silver  oxide  or  to  a 
small  degree  in  aqueous  solution  by  persulphuric 
acid,  ozone,  hydrogen  peroxide  in  acid  solution, 
and  by  oxygen  which  has  been  activated  by 
ultra-violet  light,  thus  supporting  the  view  that 
the  electrochemical  formation  of  perchlorate  is 
the  result  of  direct  oxidation. — J.  N.  P. 

Potash  salts,  original  liquors,  and  end  liquors  ;  The 

bromine  contents  of  German .     L.  W.  Winkler. 

Z.  angew.  Chein.,  1917.  30,  95 — 96. 

Trrc  German  potash  liquors  contain  considerable 
quantities  of  bromine,  amounting  to  7-492  grms. 
for  Stassfurt,  5-398  for  Mecklenburg,  and  3091 
for  Ilainleite.  per  litre  in  original  liquors  of 
approximately  1-3  sp.  gr.  The  end-liquors  from 
Stassfurt  contain  3-850  grms..  mother-liquors  from 
Alsace  sylvinite  4-907.  and  end-liquors  from 
Sondershausen  2-865  grms.  per  litre.  The  per- 
centages of  bromine  in  the  commercial  potash  salts 
show  considerable  variations  :  bischofite  and 
tachhydrite  from  Vienenburg  are  the  richest,  with 
0-467  %  and  0-438 °i,  respectively  ;  carnallite  shows 
0143— 0-356%.  svlvine  0-117—0-300%.  and  svlv- 
inite  0-085— 0-331  %  :  "  Hartsalz  "  contains  onlv 
0-027%— 0-052 °f„  and  langbeinite  onlv  0-016% 
Br.— J.  F.  B. 

Sodium  sulphite  :  Effect  of  various  substances  on  the 

photochemical     oxidation     of    solutions     of . 

J.  H.  Mathews  and  M.  E.  Weeks.  J.  Amer. 
Chem.  Soc.  1917,  39,  635—646. 

The  authors  have  studied  the  phenomenon  of 
negative  catalysis,  using  ultra-violet  light  from  a 
quartz  mercury-vapour  lamp.  In  their  apparatus 
the  reaction  was  rapid,  a  0-2  -V  solution  of  sodium 
sulphite  being  completely  oxidised  in  three  hours. 
All  the  organic  substances  used  as  catalysts  had 
an  inhibiting  effect,  that  of  urea,  however,  being 
very  slight.  The  most  marked  effects  were  obtained 
with  pyridine  (5  c.c.  per  litre),  benzaldehyde  (5 
drops  per  litre),  and  quinine  sulphate  (0001  _Y), 
while  methyl  and  ethvl  acetates  (5  c.c.  per  litre), 
phenol  (0001  A7),  quinol  (0-001  A"),  and  sucrose 
(0025  A")  were  less  effective.  The  effect  produced 
by  glycerol  (5  drops  per  litre)  was  only  small, 
although  this  substance  is  a  powerful  inhibitor  of 
the  oxidation  in  ordinary  light.  Copper  sulphate, 
which  is  a  powerful  positive  catalyst  in  ordinary 
light,  is  practically  without  effect  in  ultraviolet 
light,— W.  H.  P. 

Lead  ;  Attempt  to  separate  the  isolopic  forms  of 

by  fractional  crystallisation.  T.  W.  Richards  and 
N.  P.  Hall.  J.  Amer.  Chem.  Soc,  1917.  39, 
531—541. 

About  1  kilo,  of  radioactive  lead  from  Australian 
carnotite,  which,  from  measurements  of  the  /3-ray 


activity,  was  inferred  to  contain  about  one  part  of 
ordinary  lead  to  3  of  radium  G,  and  an  amount  of 
radium  D  of  the  order  of  10-7  part,  was  converted 
into  the  nitrate  and  repeatedly  crystallised  from, 
aqueous  solution.  After  a  thousand  fractionations, 
samples  were  taken  from  the  most  soluble  and 
least  soluble  fractions  respectively,  carefully 
purified,  and  used  for  determinations  of  the  atomic 
weight  of  the  lead.  The  average  atomic  weights. 
obtained  for  lead  from  opposite  ends  of  the  frac- 
tionation were  206-422  and  206409  respectively, 
or  a  difference  of  only  6  parts  in  100,000.  On  the 
assumption  that  the  atomic  weights  of  radium  G 
and  lead  are  206-0  and  207-2,  it  follows  that  no- 
change  in  the  relative  concentration  of  the  isotopes 
greater  than  1"1%  had  been  effected  by  900  crystal- 
lisations. The  change  in  the  relative  concentration 
of  radium  D  produced  by  the  fractionations  was 
also  within  the  same  limits. — J.  N.  P. 

Stipplies    of    Sicilian    sulphur.     See    page    523. 

Action  of  magnesium  on  aqueous  solutions.   Getman. 
See  X. 

Potassium    persulphate    as    a    reagent    in    organic 
chemistry.       Datta   and    Sen.       See  XX. 

New  applications  of  thymolphthalein  and  napkihol- 
phthalein,  including  rapid  methods  for  analysing 
limestone  and  ammonium  salts.  Moir.  See  XXIII. 

Differential  iodimetry.  11.  Titration  of  chromic  acid 
in  the  presence  of  ferric  iron,  and  analysis  of 
chromite.  Barnebey.  ///.  Deterviination  of  the 
available  oxygen  in.  soluble  and  precipitated 
oxidised  forms  of  manganese.  Barnebey  and 
Hawes.     See  XXIII. 

Patents. 

Hydrochloric   acid;     Manufacture   of .      J.    B. 

Garner  and  H.  P.  Clayton,  Pittsburgh,  Pa., 
Assignors  to  Metals  Research  Co..  New  York. 
U.S.  Pat.  1.220.411,  Mar.  27,  1917.  Date  of 
appl.,  Mar.   4,   1915. 

A  mixture  of  moist  hydrogen  and  chlorine,  in  the 
volumetric  ratio  of  about  50  :  35,  is  heated  to  a 
temperature  not  below  340°  C.  in  the  presence  of 
wood  charcoal,  and  the  hydrogen  chloride  produced 
is  absorbed  in  water. — E.  H.  T. 


Sulphuric  acid  ;    Manufacture  of  ■ 


-.    W.  J.  Kee, 


jun.,  Kansas  City,  Kans.,  and  U.  Wedge, 
Ardmore,  Pa.  U.S.  Pat,  1.220,752,  Mar.  27,  1917.. 
Date  of  appl.,  Aug.  8,  1914. 

In  the  manufacture  of  sulphuric  acid  by  the 
chamber  process,  the  mixed  sulphur  dioxide  and 
oxygen  are  exposed  to  an  electric  discharge  after 
leaving  the  Glover  tower  and  before  entering  the 
lead  chamber,  or  at  other  points  between  the 
Glover  and  Gay-Lussac  towers.  By  subjecting 
the  nitrogen  oxides  as  they  are  formed  at  the 
temperature  of  the  electric  arc  to  sulphuric  acid 
at  a  temperature  suitable  for  their  absorption, 
their  reversion  to  nitrogen  and  oxygen  is  pre- 
vented.—E.  H.  T. 

Ammonia;     Manufacture    of .       A.    Classen,. 

Aachen,  Germany.  Eng.  Pat.  14,055,  Oct.  4,  1915. 

Nitrogen  and  hydrogen  are  subjected  to  the 
simultaneous  action  of  silent  and  spark  electric 
discharges  in  presence  of  catalysts,  e.g.,  metals 
and  metallic  alloys,  supported  on  carriers  of  an 
acidic  nature:  Silica,  prepared  from  water-glass, 
is  well  suited  for  this  purpose,  as  it  readily  adsorbs 
colloidal  metals  such  as  gold,  platinum,  metals 
of  the  platinum  and  iron  groups,  as  well  as  their 
alloys.  The  efficiency  of  the  catalyst  is  unproved 
by  "the  presence  of  a  protective  colloid,  e.g., 
gelatose.  The  mixed  gases  are  passed  over  the 
catalyst  between  two  electrodes,  one  being  a  good 
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conductor,  like  copper,  and  the  other  a  bad 
conductor,  like  glass  or  porcelain.  The  latter 
may  be  immersed  in  cold  water  and  may  con- 
centrically surround  the  former,  the  contact 
material  being  in  the  intervening  space  The  tem- 
perature may  range  from  25°  ('.  to  9I>  ('.  according 
to  the  conditions,  and  the  pressure  may  be  normal 
or  increased. — E.  H.  T. 

Sulphate  of  ammonia  ;     Method  of.  anil  apparatus 

for,  producing .  Riter-Conley  Manufacturing 

Co.,  Leetsdale,  Pa.,  U.S.A.,  Assignees  of  H.  A. 
Carpenter,  Sewicklev.  Pa.,  U.S.A.  Eng.  Pat. 
104.155,  Mar.  17.  1916.  (Appl.  Xo.  4000  of 
1916.)     Under  Int.   Conv.,   Feb.    15,    1910. 

Coal  gas  is  passed  into  a  saturator  containing 
sulphuric  acid  kept  at  uniform  temperature, 
"olume,  and  concentration,  and  as  it  emerges  its 
heat  is  utilised  to  control  the  temperature  of  the 
incoming  gas.  The  separated  sulphate,  as  it  is 
■withdrawn,  is  washed  by  meeting  a  counter- 
current  of  water,  which  is  then  used  to  maintain 
the  volume  of  the  liquid  in  the  saturator.  The 
sulphate  is  removed  by  an  endless  bucket  con- 
veyor mounted  on  a  rotating  support  and  adapted 
to  remove  material  from  different  parts  of  the 
accumulation.  Connected  with  the  saturator  is  a 
second  vessel  provided  with  a  pump  by  means 
of  which  acid  is  forced  into  the  first  vessel  below 
the  liquid  surface,  and  the  acid  is  kept  in  circula- 
tion ;  the  strong  acid  required  to  maintain  the 
acidity  of  the  bath  is  supplied  to  this  auxiliary- 
vessel.  By  means  of  electrical  and  mechanical 
devices  the  movements  of  a  float  or  hydrometer 
in  the  auxiliary  vessel  are  made  to  control  the 
supply  of  water  and  of  strong  acid  and  thus 
ensure  the  level  and  the  acidity  of  the  liquid  in  the 
saturator  remaining  constant. — E.  H.  T. 

Ammonium    chloride  ;     Preparation    of .       H. 

Precht,  Hanover.  Ger.  Pat.  295,509,  June 23.1915. 

Ammonium  magnesium  chloride  or  magnesium 
chloride  is  decomposed  in  aqueous  solution  with 
an  exiess  of  ammonia,  the  precipitated  magnesium 
hydroxide  filtered  off,  and  the  filtrate  again  treated 
with  ammonia,  the  operations  of  filtering  and 
introducing  ammonia  into  the  filtrate  being  re- 
peated until  a  sufficient  yield  of  ammonium  chloride 
is  obtained.  With  magnesium  chloride.  70-80%  is 
decomposed  after  the  second  precipitation.  The 
double  salt  may  also  be  decomposed  by  treating 
with  a  large  excess  of  ammonia  in  a  closed 
apparatus,  under  pressure. — F.  SoDN. 


in    internal  com- 


amount  of  carbon  used  is  in  excess  of  that  required 
to  reduce  the  alumina  to  metal,  e.g..  1  part  of 
carbon  to  2  parts  of  alumina. — E.  H.  T. 

Silicides  and  borides  of  tungsten;    Manufacture  of 

.    E.  Wedekind,  Strassburg,  and  J.  Pintsch 

A.-G..  Berlin.  Ger.  Pat.  295,547,  Nov.  23.  1913. 
Addition  to  Ger.  Pat.  294.2(37  of  1913  (this  .!.. 
1916,  1156). 

The  components  are  compressed  into  rods  and 
subjected  to  electrical  resistance  heating  in  a 
vacuum.  The  rods  may  be  held  in  the  furnace 
between  clips  which  are  connected  with  a  source 
of  current  at  not  less  than  100 — 130  volts.  The 
resistance  of  the  rods,  at  first  fairly  high,  suddenly 
falls,  and  the  reaction  sets  in  with  incandescence. 

— F.  Sodx. 

Air  ;    Process    and    apparatus  for  liquefying  atmo- 
spheric   and  separating  it  into  its  constituents, 

o.n/i/iii  anil  nitrogen.  J.  F.  Place,  (Men  Kidge. 
N.J..  U.S.A.  Eng.  Pat.  105.106,  Mar.  29,  1910. 
(Appl.  No.  4633  of  1916.) 

Two  portions  of  the  air  are  compressed  to  different 
degrees,  one  to  a  pressure  much  higher  than  its 
critical  pressure  and  the  other  substantially  to  ita 
critical  pressure.  The  air  at  the  higher  tension  is 
then  cooled  in  accordance  with  the  Joule-Thomson 
formula,  by  reducing  its  pressure  in  succesBtva 
steps  through  a  throttled  valve,  the  liquefied  air, 
as  produced,  being  caused  to  descend  by  gravity 
through  and  in  rectifying  contact  with  an  ascending 
column  of  cold  gaseous  air,  from  some  external 
source.  The  heat  of  compression,  the  carbou 
dioxide,  and  most  of  the  moisture  must  be  removed 
from  the  compressed  air  before  the  release  of 
pressure  takes  place,  and  the  expanded  air  is  then 
employed  to  cool  and  liquefy  the  other  portion  of 
air  compressed  to  a  lower  degree.  A  pressure  of 
200  atmospheres  is  employed  for  the  high  tension 
air.  and  one  of  40  atmospheres  for  the  remaining 
air.— J.  B.  C.  K. 

[Sulphuric    acid]    chambers  ;    Density-regulator  for 
the  atomising  oj  water  under  pressure  and  oj 

in    lead .     L.    Santa,    Turin.    Italy.     I    B 

Pat.  1.221,913,  Apr.  10,  1917.  Date  of  appl., 
Aug.  21,   1913. 

See  Fr.  Pat.  461,641  of  1913  ;  this  J.,  1914,  199. 

Alkaline   haloids  ;    Electrolysis   of  - 


Xitric  oxide;    Production  of - 

bustion  engines.  E.  C.  R.  Marks,  London.  From 
E.  Wuest.  Saarbriicken,  Germany.  Eng.  Pat. 
104,734.  Mar.  15,  1916.  (Appl.  No.  3878'  of  1916.) 

The  conditions  of  chemical  efficiency  in  the 
internal  combustion  engine  are  very  different 
from  those  determining  thermal  efficiency.  The 
rapidity  of  combustion  of  the  gases  is  accelerated 
by  preheating  them,  and  the  higher  the  tem- 
perature of  the  charge  the  more  rapid  the  fall  of 
temperature  afterwards.  The  mixed  oxygen  and 
nitrogen  are  agitated  energetically  during  com- 
pression by  passing  a  jet  of  gas.  steam,  or  air  at 
high  velocity,  and  preferably  under  pressure, 
into  the  combustion  chamber  ;  and  the  residual 
gases  are  eliminated  quickly  by  a  current  of 
warm  or  cold  air. — E.  H.  T. 

Aluminium   carbide;     Art   of  producing .      M. 

Barnett  and  L.  Burgess,  New  York.  CS.  Pat. 
l,219,797,Mar.20,1917.Dateofappl.,Dec.l8,1916. 

Alumina  and  carbon  are  heated  together  in  an 
electric  furnace  to  a  temperature  below  that 
of  the  electric  arc  but  not  below  2000 '  C.     The 


.  K.  Octis. 
Charlottenburg,  Assignor  to  Siemens  und  Halske 
A.-G.,  Berlin,  Germany.  U.S.  Pat.  1.222,239, 
Apr.  10,  1917.     Date  of  appl.,  Aug.  26.  1913. 

See  Eng.  Pat.  18,102  of  1913;  this  J.,  1911.  8& 

Evaporating    process    and    apparatus.     U.S.    Pat. 
1,222.340.     See  I. 

Manufacture  of  hydrogen  or  a  mixture  of  hydrogen 
and   carbon   monoxide.      Eng.    Pat.    16,932.     See 

U.K. 


Manufacture  of  carbon   black  and  hydrogen. 
Pat.    1,220,391.     See   XIII. 
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Fireclays  ;    Do 


contain    halloysite    or    cla 


J.   W.   Mellor.     Trans.   Ceram.'  Soc,    1916—17. 

16,  73— si. 
A  CRITICISM  of  a  hypothesis  by  Le  Chatelier  in 
18S7  and  by  J.  W.  Gregory  and  D.  P.  McDonald 
in  1910  that  sedimentary  clays  and  particularly 
Glenboig  fireclays  contain  amorphous  hall 
The  author  gives  the  heating  curves  of  crystalline 
kaolinite.  fireclay,  halloysite.  silicic  acid,  allophane. 
and    pyrophillite   and   shows   that   halloysite  and 
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kaolinite  are  readily  distinguishable  by  this  means, 
as  halloysite  has  no  critical  point  at  500°  C.  The 
heating  curve  of  halloysite  is  not  characteristic, 
since  allophane  and  several  other  hydrated 
alumina-silica  minerals  (which  are  probably  mix- 
tures of  colloidal  alumina  and  colloidal  silica)  give 
similar  curves.  It  is  concluded  that  the  dominant 
mineral  in  Glenboig  fireclay  is  clayite — a  colloidal 
form  of  kaolinite.  The  same  is  true  of  Stour- 
bridge, Lancashire,  and  most  other  fireclays  and 
also  of  Devon  and  Dorset  ball  clays,  though  in  ball 
clays  there  is  also  evidence  of  some  kaolinite. 

—A.  B.  S. 

Fireclay  and  similar  articles  ;  New  process  oj  manu- 
facturing  .    B.  J.  Allen.  Trans.  Ceram.  Soc, 

1916—17,  16,  134—157. 

Casting  large  or  thick-walled  articles  made  of 
fireclay  has  not  hitherto  been  wholly  satisfactory. 
If  the  slip  is  poured  into  a  mould  with  two  plaster 
faces,  the  centre  of  the  casting  is  seldom  solid, 
whilst  if  a  liner  of  cast  clay  is  fixed  in  a  mould 
and  the  final  form  is  cast  around  it,  a  laminated 
structure  is  produced.  These  objections  are  over- 
come by  surrounding  a  simple  one-face  plaster 
mould  with  an  iron  case  and  removing  the  air 
between  the  mould  and  casing.  This  enables  the 
filtering  power  of  the  mould  to  be  increased  to  an 
almost  unlimited  extent,  and  a  deposit  of  clay  of 
any  reasonable  thickness  can  be  obtained.  The 
deposit  is  homogeneous,  without  any  hard  skin 
and  soft  core  ;  it  is  in  closer  contact  with  the  mould 
than  when  no  suction  is  used,  and  the  danger  of 
collapse  is  eliminated,  as  the  low  pressure  may  be 
maintained  until  the  article  is  hard  and  self- 
supporting.  When  one  part  of  the  article  is 
required  to  be  thicker  than  another,  the  space 
between  the  case  and  the  mould  is  increased  and 
vice  versa.  Illustrations  and  brief  descriptions  of 
this  method  of  casting  large  vessels,  glass-house 
pots — both  open  and  covered — chemical  ware, 
condensing  worms,  and  insulators  are  given. 
"  Electro-deposition  "  of  flint,  clay,  plumbago,  etc., 
is  suggested  for  making  tubes.  The  material,  made 
into  a  slip  with  a  little  caustic  soda,  is  allowed  to 
flow  through  a  mould  encased  in  type  metal  and 
with  a  brass  rod  running  through  its  centre.  An 
electric  current  is  then  passed  through  the  slip, 
using  the  case  and  rod  as  electrodes.  The  material 
is  deposited  and  water  flows  away.  A  combination 
of  the  two  preceding  processes  suitable  for  the 
production  of  plumbago  crucibles  and  muffles, 
carborundum  articles,  etc.,  is  also  described.  In 
using  this,  to  make  two-necked  jars,  the  metal 
case  surrounding  the  mould  forms  one  electrode 
and  the  other  is  formed  by  a  suspended,  perforated 
metal  tube  inserted  through  each  neck.  The 
mould  is  kept  full  of  slip  and  on  passing  the  current, 
the  suspended  material  migrates  to  the  case  and 
the  water  accumulates  around  the  suspended  tubes 
and  may  be  siphoned  off  through  insulated  pipes 
which  are  used  to  carry  the  current  to  the  suspended 
electrodes.  When  the  deposit  is  sufficiently  thick, 
the  remainder  of  the  slip  is  siphoned  off,  and  a 
vacuum  is  created  between  the  mould  and  the 
outer  case,  to  extract  the  remaining  liquid.  The 
density  of  the  deposit  may  be  increased  by  employ- 
ing a  higher  voltage.  The  reversal  of  the  current 
may  be  used  to  release  the  material  from  the 
mould.  When  a  dense  slip  is  used,  the  plaster 
mould  and  vacuum  are  unnecessary  and  a  simple 
metal  mould  will  suffice. — A.  B.  S. 

Furnace  linings  [Jor  the  iron  and  steel  industry]  ; 

Acid    and    basic .     J.    E.     Foster.     Trans. 

Ceram.  Soc,  1916 — 17,  16,  24—39. 

Refractory  materials  are  used  in  constructing 
blastfurnaces,  puddling  furnaces,  cupolas,  Bessemer 
(acid)  converters,  basic  converters,  open  hearth, 
electric,  and    crucible   furnaces.     The   bricks  and 


blocks  used  for  such  purposes  should  be  infusible 
at  1400°  C,  becoming  hard  and  dense,  but  some- 
what porous  ;  they  should  resist  chemical  reagents, 
show  only  a  small  change  in  volume  at  1 100°  C,  and 
be  unaffected  by  temperature  changes.  Fireclay 
furnace  bricks  are  made  of  a  mixture  of  lean  and 
plastic  clay  and  grog,  which  is  ground,  tempered, 
and  then  ground  wet  in  a  pan-mill.  The  clay  ia 
shaped  by  hand  in  wooden  or  iron  moulds  or  in 
hand-presses,  or  it  may  be  pressed  hydraulically. 
The  bricks  are  partially  dried  by  steam  or  hot  air 
and  are  then  re-pressed.  When  fully  dried,  they 
are  burned  up  to  cones  14 — 16  (1410° — 1460°  C), 
about  a  week  being  required.  Silicious  furnace 
bricks  are  made  of  ganister,  quartz,  flint,  and 
quartzite  (sandstone),  with  or  without  a  proportion 
of  old  bricks  and  a  bond  of  milk  of  lime,  fireclay, 
or  iron  oxide.  The  materials  are  ground  and 
tempered  in  a  wet  pan-mill  and  are  shaped  in  iron 
or  wooden  moulds  or  in  a  power-driven  press. 
The  bricks  are  dried  and  then  burned  in  round 
kilns  up  to  1400°— 1600°  C,  from  7  to  10  days 
being  required.  The  cooling  must  be  slow  above 
700°  C.  or  the  bricks  will  crack.  Magnesia  furnace 
bricks  are  made  of  selected,  calcined  magnesite 
which  is  ground  to  01  in.  and  treated  in  a  similar 
manner  to  silica,  though  the  burning  temperature 
reaches  cone  18—30  (1500°— 1670°  C).  Chrome 
bricks  are  made  of  low-grade  chroniite.  They 
cannot  safely  be  used  above  1500°  C.  on  account 
of  disintegration.  They  are  used  chiefly  as  a 
buffer  between  magnesia  bricks  and  the  bottom 
of  the  furnace.  The  ore  is  crushed  in  a  stone- 
breaker,  then  ground  in  an  edge-runner  and  finally 
in  a  tube-mill,  the  bond  being  added  previous  to 
the  final  milling.  The  bricks  are  made  in  power- 
driven  presses,  dried,  and  burned  in  chamber  kilns 
at  cone  12  (1350°  C).  They  swell  if  burned  too 
rapidly.  A  classification  of  furnace  bricks  accord- 
ing to  their  refractoriness,  porosity,  tensile  strength, 
and  resistance  to  crushing  and  to  slag  is  suggested. 

—A.  B.  S. 

[Pottery]  frits  ;  Effect  of  water  on  - during  wet 

grinding.     J.   W.   Mellor.     Trans.   Ceram.   Soc, 
1916—17,   16,  67—68. 

When  a  certain  alkali-lime-boric  frit  was  heated 
in  the  usual  manner,  it  developed  blisters.  These 
were  found  to  be  due  to  5-41  %  of  water  which 
entered  into  combination  on  grinding  the  frit  in  a 
wet  state.  WTien  dry  ground,  this  frit  gave  no 
trouble.  B.  Moore  had  previously  noticed  this 
phenomenon  with  other  frits  containing  alkali. 

—A.  B.  S. 

[Lime-]  earthenware  ;    Manufacture  of  cheap . 

A.    Teichfeld.       Trans.    Ceram.    Soc,    1916-17, 
16,   1—15. 

The  author  describes  the  manufacture  of  earthen- 
ware containing  lime  in  Russian  Poland  and 
South  Western  Russia,  and  suggests  its  pro- 
duction in  England  as  a  means  of  meeting  German 
competition  in  the  cheaper  kinds  of  pottery. 
The  earthenware  is  made  of  Vistula  sand  11 — 42 
parts,  Kieff  kaolin  27  parts,  Donetz  ball  clay 
27 — 56  parts,  and  a  very  pure  limestone  from 
S.W.  Poland  6  parts.  Part  of  the  Russian  ball 
clay  may  be  replaced  by  a  silicious  ball  clay  from 
Meissen ;  this  prevents  crazing.  To  the  ball 
clays,  a  little  soda  and  a  large  quantify  of  water 
are  added,  and  the  mixture  is  blunged  and  then 
passed  through  an  80 's  lawn.  The  sand  and 
limestone  are  ground  in  a  tube-mill  for  16  hours 
and  all  the  materials  are  then  mixed.  The 
resulting  slip  is  passed  through  a  120's  lawn  and 
an  electro-magnetic  machine  and  is  then  used 
for  casting,  or  it  is  flocculated  by  the  addition  of 
calcium  chloride  solution.  The  articles  are  shaped 
in  the  ordinary  manner  and  are  burned  in  saggers 
in  down-draught  ovens  to  about  cone  3a  (1140°  C.) 
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in  15 — 18  hours.  The  biscuit  ware  is  then  dipped 
in  a  plumbiferous  boroealcite  glaze  corresponding 
to  the  formula:  (I'M)  0-342,  CaO  0-378,  Na.0 
0-135;  K,o  (ill.'.)  Al.O,  0.-218  (SiO,  2-68,  B.O, 
n  28).  Of  this  glaze.  IS",,  is  in  tin-  form  of  a  frit. 
The  glosl  ware  is  fired  at  cone  la  (1100  C.)  in 
12 — 15  hrs.  The  finished  ware  is  about  10' 
lighter  than  English  earthenware  and  is  cheaper 
to  produce. —  A.  H.  s. 


Porcelain  :     Electrical 
Met.   and   Chem.    Kim.. 


L.     E.     Barringer. 
1917,    16.   433-    136. 


Porcelain  has  superseded  other  materials  tor  the 

insulation  of  overhead  lines  and  purposes  where 
high  weather-resistant  insulation  is  required. 
It  has  a  high  dielectric  strength,  and  a  \  in. 
thickness  will  usuallv  not  puncture  under  7(1.000 
volts,  or  a  Jin.  thickness  under  100.000  volts. 
The  dielectric  strength  begins  to  fall  at  100°C. 
and  at  300°  C.  the  insulation  is  very  poor.  Electrical 
porcelain  has  sp.  gr.  2  1  and  coefficient  of  expan- 
sion 0  0000(1!  per  1  ('.  :  the  crushing  strength 
a\erages  20.000  1b.  per  sin  in.  and  the  tensile 
strength  900  1800.  1'or.eluin.  however,  is 
deficient  in  toughness  and  does  not  withstand 
sudden  shock  or  impact  or  even  vibration.  There 
is  also  little  or  no  resistance  to  sudden  changes 
of  temperature  ;  it  has  no  flexibility  and  cannot 
be  used  in  moving  elements  subject  to  bending 
or  torsional  strain.  There  is  also  the  drawback 
that  metal  parts  cannot  be  embedded  or  moulded 
into  place  on  account  of  the  necessity  for  tiring. 
The  materials  used  for  the  manufacture  of  electrical 
porcelain  are  china  clay,  hall  clay,  felspar,  and 
silica.  The  clays  possess  the  advantage  of 
plasticity,  but  when  used  alone,  a  porous  mass 
or  "  body  "  is  obtained  unless  the  firing  heat  is 
so  excessive  that  fusion  or  distortion  occurs. 
Felspar  is  used  as  a  flux  to  give  a  dense  vitrified 
body  at  a  moderate  temperature,  and  flint  as  a 
stabiliser  to  extend  the  vitrifying  range  and  to 
prevent  distortion  within  a  narrow  temperature 
range.  Between  600°  and  900°  C.  the  clay  loses 
its  combined  water  ;  at  about  1200°  C.  the  felspar 
fuses  and  the  clay  begins  to  dissociate  with  forma- 
tion of  sillimanite ;  at  a  higher  temperature 
the  quartz  is  slowly  attacked  and  finally  dis- 
solved in  the  felspar  at  1400  ('.  The  ware  is 
classified  according  to  the  dry  or  wet  processes. 
Dry  process  porcelain  is  formed  in  steel  dies  and 
is  used  for  low-voltage  insulation,  being  more 
porous  and  of  lower  dielectric  strength  than  the 
wet  process  ware  :  dry  process  porcelain  will 
absorb  1°,,  of  water  when  immersed,  whereas  tin- 
wet  process  porcelain  absorbs  only  0-25%.  The 
process  of  drying  and  burning  electrical  porcelain 
is  much  the  same  as  for  any  other  type  of  porce- 
lain, but  the  old  bottle-shaped  potters'  kiln  is 
uneconomical.  A  continuous  kiln  is  described 
which  saves  about  50%  of  the  fuel-cost.  It  con- 
sists of  a  straight  tunnel.  107  ft.  long,  with  fixed 
firing  zone  somewhat  nearer  the  discharge  end 
than  the  entrance.  The  ware  is  placed  on  cars 
and  moved  through  the  firing  zone  to  the  cooling 
end.  At  the  firing  zone  there  are  grates  on  either 
side.  The  combustion  chamber  is  separated 
from  the  main  tunnel  by  a  narrow  wall  and  tin- 
gases  are  passed  through  tuyeres  before  entering 
the  main  tunnel.  Air  for  combustion  is  pre- 
heated by  passing  through  holes  at  the  discharge 
end  and  coming  in  contact  with  the  cars  of  goods 
cooling  oft.  Just  before  reaching  the  firing  zone 
part  of  the  air  is  deflected  beneath  the  grates 
and  another  part  is  directed  into  the  main  tunnel 
at  the  firing  zone  to  complete  the  combustion  of 
the  gases  from  the  fire-boxes  ;  it  then  passes  on 
towards  the  entrance  to  heat  the  incoming  cars. 
The  tiring  temperature  is  1300c — 1400c  C.  and  the 
temperature  at  the  chimney  onlv  200c — 220'  C. 

—J.  F.  B. 


Discolorationa  in  the  manufacture  of  pottery  and 
bricks.  B.  Moore  and  .1.  W.  Mellor.  Trans. 
Ceram.  Soc.,  1916 — 17.  16,  58—  66. 

The  work  of  Seger,  Sosman  and  Merwin,  Brong- 
niart,  Jackson  and  Sopwood,  Orton  and  others  is 
reviewed,  and  the  reddening  of  buff  and  white 
bodies  is  attributed  to  the  formation  of  free  ferric 
oxide,  alumina,  and  silica  on  heating  clays.  At  a 
later  stage  in  the  burning,  these  oxides  dissolve 
in  the  molten  fluxes  forming  bluish-grey  or  pale 
green  colours  under  reducing  conditions  and  pale 
yellow  under  oxidising  ones.  The  red  discoloration 
is  attributed  to  free  ferric  oxide.  The  discoloration 
known  as  In  malade  initnc  or  inline  de  cuisson  in 
hard  porcelain  is  produced  by  oxidising  i  onditions 
in  the  first  stages  of  burning,  followed  later  by 
reducing  ones.  Some  of  the  ferric  compounds  are 
reduced  to  ferrous  oxide  which  readily  fluxes  ;  at 
the  same  time  there  is  an  increase  in  the  volume 
of  the  gases  formed  when  hydrocarbon  gases  act 
as  reducing  agents,  and  the  ware  is  thereby 
blistered.  Blue  and  brown  discoloration^  in  bono 
china  are  probably  due  to  the  formation  of  ferrous 
phosphate  by  reducing  gases,  as  a  result  of  defi- 
ciency of  alkalis  in  the  body,  and  by  carbon  in  the 
bone  ash.  A  brown  discoloration  may  also  be 
caused  by  the  action  of  chlorides  on  iron  com- 
pounds in  the  body  resulting  in  the  formation  of 
the  vapour  of  ferric  chloride,  which  is  later  con- 
verted into  red  ferric  oxide. — A.  B.  S. 

Dressier  tunnel  oven  and  its  application  to  the  heat 
treatment  of  [pottery  and]  steel.  C.  Dressier. 
Trans.  Ceram.  Soc,  1910—17.  16,  171—188. 

In-  the  Dressier  oven  the  weight  of  coal  used 
is  only  0  %  of  that  of  clay  goods  burned  at  1000c  (  '.. 
and  8%  when  burning  at  1200°  C.  ;  these  are  the 
best  results  achieved  industrially  in  burning  clay 
products.  In  annealing  steel  at  850° — 1000  (.. 
the  metal  must  be  heated  without  being  oxidised. 
In  a  modification  of  the  Dressier  kiln,  this  is  accom- 
plished by  making  the  structure  air-tight,  with 
double,  air-tight  doors  at  each  end.  and  tilling  it 
with  an  inert  gas.  All  air  required  for  the  com- 
bustion of  the  gas  is  passed  through  two  tubes 
fixed  longitudinally  in  the  cooling  part  of  the  kiln. 
A  small  amount  of  air  enters  the  kiln  with  each 
car,  but  the  oxygen  in  it  is  not  sufficient  to  do 
any  appreciable  harm  to  the  steel.  It  is  claimed 
that  both  for  clay  products  and  steel,  this  kiln  is 
economical  in  fuel  and  working  charges,  and  that 
the  temperature  and  atmosphere  in  it  are  under 
complete  and  easv  control.  (See  also  this  J., 
1916.  539.)— A.  B.  "S. 

Firing  temperature  of  a  [pottery]  body  ;  Possibility 

of     determining     the from     the     microscopic 

appearance.  J.  W.  Mellor.  Trans.  Ceram.  Soc., 
L916 — 17,  16,  71—72. 
A  criticism  of  Techno].  Paper  80  of  U.S.  Bureau 
of  Standards  (this  J..  1910.  1220)  in  which  A. 
Klein  claims  that  (i)  it  is  possible  to  estimate  the 
burning  temperature  of  porcelain  bodies  from  the 
way  in  which  sillimanite  crystals  are  developed, 
and  (ii)  that  the  time  of  burning  is  less  important 
than  the  temperature.  According  to  Klein,  needles 
of  sillimanite  are  formed  in  potter\  bodies  onlv  to 
a  very  slight  extent  between  1250°  and  127.'. 
and  not  at  all  at  lower  temperatures,  whilst  they 
are  formed  in  abundance  only  at  temperatures 
above  1300  <'.  It  is  now  pointed  out  that  Heath 
and  Mellor  showed  in  1907  (this  J..  1009.  474)  that 
sillimanite  crystals  can  develop  abundantly  in 
bodies  which  have  never  reached  1200°  C.  The 
farts  indicate  that   by  extending  the  time  of  tiring 

similar   results   ran    I btained    as   at   a   higher 

temperature  when  the  time  is  abbreviated.  More- 
over, sillimanite  crystals  develop  more  freely  in 
certain  mixtures  than  in  others,  and  this  fact  still 
further  invalidates  Klein's  claim. — A.  B.  S. 
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'Temperature  measurements   i>i   clay  works  practice. 

J.  W.  Cobb.     Trans.  Ceram.  Soc.  1916—17.  16, 

118—120. 
For  temperatures  between  50°  and  450°  C.  a 
mercury  thermometer  filled  with  nitrogen  under 
pressure  may  be  used.  For  450° — 1400°  C  a 
thermo-couple  of  platinum  and  platinum-rhodium 
with  recorder  is  recommended.  For  temperatures 
above  1400°  C.  a  Fery  radiation  pyrometer  or  an 
optical  pyrometer  depending  on  the  brightness  of 
a  lamp  filament  altering  with  varying  resistance 
should  be  used.  To  control  heating  where  the 
effect  of  time,  temperature,  and  kiln  atmosphere 
have  all  to  be  indicated.  Watkin's  recorders,  Seger 
cones,  Holdcroft  tbermoseopes.  Wedgwood's  pyro- 
meter, and  Buller's  rings  are  used.  Seger  cones 
are  usually  too  small  for  works  use.  being  fragile, 
difficult  to  see  when  in  use.  and  liable  to  be  unduly 
affected  by  accidental  heat  waves.  They  are 
preferably  replaced  by  a  larger  wedge  made  of  the 
same  material,  the  top  of  the  wedge  being  half  the 
size  of  the  bottom. — A.  B.  S. 

ProjJerties  of  the  refractory  materials  used  in  the  iron 
and  steel  industry.      Johns.      See  page  528. 

Patents. 

■Glass  icorking  machines.  British  Thomson-Houston 
Co..  Ltd.,  London.  From  General  Electric  Co., 
Schenectadv.  N.T.,  U.S.A.  Eng.  Pat.  105,285, 
June  15,  1910.  (Appl.  No.  8453  of  1916.)  (See 
also  Eng.  Pat.  17,602  of  1913  ;  this  J.,  1914,  831.) 

An  apparatus  for  drawing  glass  rod  and  tubing 
comprises  a  receptacle  containing  molten  glass, 
with  a  number  of  gripping  devices  which  travel  up 
and  down  above  the  container  and  draw  the 
molten  glass  into  rod.  An  adjustable  chilling 
device,  arranged  near  the  working  level  of  the  glass, 
comprises  a  hollow  ring,  on  which  a  cylindrical 
shield  is  supported,  on  the  inner  surface  of  which, 
and  communicating  with  the  ring,  a  cooling 
pipe  is  closely  coiled.  The  gripping  devices 
automatically  lower  the  chilling  arrangement 
as  the  working  level  of  the  glass  descends.  Cutters 
are  mounted  in  the  path  of  the  grippers  and 
actuated  by  them  to  cut  the  rod  into  sections,  and 
mechanism  is  arranged  in  the  path  of  the  grippers 
to  receive  these  sections  when  the  grippers  are 
released,  and  a  sprocket  and  chain  mechanism, 
engaged  by  the  grippers,  causes  one  complete  to- 
and-fro  movement  of  the  delivery  mechanism  to 
deliver  sections  to  a  depository. — W.  C.  H. 


[Clay]  articles  ;   Process  for  drying 


and  appar- 


atus for  accomplishing  the  same.  F.  A.  Secord, 
Assignor  to  A.  P.  Paterson  and  C.  H.  Peters, 
St.  John,  New  Brunswick.  U.S.  Pat.  1,221,383, 
Apr.  3,  1917.     Date  of  appl.,  Nov.  17,  1915. 

Clay  articles  are  placed  in  a  closed  casing,  through 
which  currents  of  air,  having  a  temperature 
artificially  reduced  to  about  392°  F.  (4°  C), 
are  circulated  until  the  temperature  of  the  clay 
is  thus  artificially  reduced.  The  temperature  of 
the  currents  of  air  is  then  substantially  raised, 
and  the  circulation  of  these  in  the  casing  con- 
tinued, whereby  moisture  is  removed  from  the 
surface  of  the  clay  and  from  the  casing. — W.  C.  H. 

Clay  pots  or  crucibles  ;     Method  of  making 


throughout,    and    the    blank    allowed    to    remain 
under  pressure  until  it  becomes  homogeneous. 

— W.  C.  H. 

Grinding   and   cutting    wheels   and   analogotis   con- 
trivances ;  Grinding    surfaces  of .     \V.    W. 

Jenkins,  Torquay.  Eng.  Pat.  105.296,  July  11. 
1916.  (Appl.  No.  9932  of  1916.) 
The  grinding  and  abrading  surface  of  grinding 
wheels  is  composed  of  the  following  ingredients, 
by  weight  :  16  parts  of  fine  carborundum,  4  parts 
of  coarse  carborundum,  4  parts  of  steel  "  crystals  " 
or  "  grits  "  (angular  fragments  of  a  specially  hard 
steel),  all  intimately  mixed  and  bound  together 
with  6  parts  of  shellac  or  the  like. — W.  C.  H. 

IX.— BUILDING  MATERIALS. 


Magnesite  bricks  ;  Spoiling  of  - 
Trans.  Ceram.  Soc,   1916— 


H.    K.   Hitchcock,    Tarentum,    Pa.      U.S.    Pat. 
1,221,450,  Apr.3.1917.  Dateof  appl..  July  28,1913. 

The  method  consists  in  enclosing  a  shaped, 
hollow,  moist  blank  within  an  air-tight,  im- 
pervious mould,  with  its  entire  outer  surface 
in  contact  with  the  mould,  and  subjecting  the 
hollow  inner  surface  of  the  blank  to  a  partial 
vacuum,  whereby  it  is  freed  from  air  bubbles,  or 
occluded  gas,  and  excess  moisture.  The  entire 
inner  surface  of  the  blank  is  then  subjected  to 
uniform  yielding  pressure  to  compact   it  equally 


■1" 


.     J.  W.  Mellor. 
16,  85—100. 


Fitzgerald  (this  J..  1912,  337)  has  stated  that  the 
spalling  of  magnesite  bricks  is  due  to  their  great 
shrinkage  (accompanied  by  a  corresponding  increase 
in  the  specific  gravity)  when  heated.  Lightly 
calcined  or  o-magnesia  has  a  sp.  gr.  of  3-2  or  3-3, 
but  the  crystalline  or  fully  shrunk  /3-rnagnesia  has 
a  sp.  gr.  of  3-65  ;  that  of  the  natural  mineral 
(periclase)  is  3-5 — 3-75  Some  powdered  commer- 
cial magnesite  bricks  had  a  sp.  gr.  of  3-44,  and 
assuming  the  maximum  to  be  3-7,  such  bricks 
correspond  to  a  mixture  of  40-5%  of  the  dense 
magnesia  and  59-5  °0  of  the  unconverted  form,  and 
may  contract  7  %.  Bricks  with  a  sufficiently  high 
sp.  gr.  do  not  spall,  as  the  change  in  volume  on 
further  heating  is  too  small  to  set  up  serious  strains. 
The  speed  of  conversion  from  a-  into  /j-magnesia  at 
1300°  C.  is  relatively  slow,  but  is  more  rapid  at 
higher  temperatures,  though  different  types  of 
magnesite  each  have  their  specific  rate  of  con- 
version. To  prevent  spalling,  the  material  must 
not  merely  be  heated  to  a  suitable  temperature  ; 
it  must  be  maintained  at  that  temperature  until  a 
sufficient  amount  of  conversion  has  occurred. 
Spalling  is  attributed  to  (i)  shrinkage  caused  by 
conversion  of  a-  into  ^-magnesia,  (ii)  shrinkage 
caused  by  the  closing  of  the  pores  in  highly  porous 
bricks.  Bricks  which  are  not  sufficiently  porous 
will  probably  crack  or  "  dunt  "  with  abrupt 
changes  in  temperature.  The  remedies  for  spalling 
are  to  heat  the  bricks  sufficiently  long  to  secure 
sufficient  /3-magnesia  being  formed,  and  to  keep 
the  porosity  of  the  bricks  reasonably  low. — A.  B.  S. 

Zirconia;    Use    of - 

J.  A.  Audley.     Trans. 

16,  121—133. 
A  brief  outline  of  the  occurrence,  properties,  and 
uses  of  zirconia,  is  given.  Baddeleyite  (82 — 94  % 
ZrOJ  from  Brazil  is  the  chief  source  of  zirconia, 
but  zircon  (ZrSi04)  from  monazite  sand,  etc.,  is 
sometimes  used.  Zirconia  has  a  hardness  of  6-5, 
sp.  gr.  4-4 — 6,  grey  colour,  light  yellow  streak, 
very  low  electrical  and  thermal  conductivity,  and 
high  melting  point  (nearly  2000°  C).  It  can  be 
melted  in  an  electric  furnace  (360  amps..  70  volts). 
It  is  insoluble  in  acids,  except  hydrofluoric  acid, 
and  resists  fused  cvanides  and  alkalis,  but  is  easily 
attacked  by  fusion  with  potassium  bisulphate  and 
fluorides.  Bricks  made  of  crude  baddeleyite 
bonded  with  clav  will  resist  a  temperature  of 
1650°  C,  if  previously  burned  to  a  higher  tem- 
perature ;  otherwise  they  crack.  Superior  bricks 
are  made  by  extracting  the  iron  oxide  from  the 
crude  ore  with  dilute  sulphuric  or  hydrochloric 
acid.  The  use  of  zirconia  for  muffles,  retorts,  and 
tubes  was  patented  by  Pvfahl  in  1904  and  for 
crucibles  bv  the  Heraeus  Co.  in  1900.  -More 
recently  it  has  been  used  for  lamp  filaments  ana 
for  lining  electric  furnaces.  Several  more  re.  KU 
German  patents  are  mentioned,  as  is  also  the  worn 
of  Podszus  (this  J.,  1917,  217).     Huff  and  Lauschke 
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(this  J.,  1917,  85)  found  that  marketed  zirconia 
articles  usually  contain  so  much  clay  or  silica  that 
they  cannot  he  used  owing  to  softening  at  1800°  C. 
op  to  their  porosity  being  above  15%.  Beryllia, 
alumina,  thoria,  and  yttria  are  suitable  bonds  if 
not  more  than  1  %  is  used  ;  silica  and  magnesia  are 
less  satisfactory  on  account  <>f  their  volatilisation 
at  2000°  C.  Crucibles  made  of  calcined  zirconia 
with  one  of  the  foregoing  bonds  acquire  a  crystal- 
line structure  at  L'L'llli  ('.,  but  keep  their  shape  nt 
2-100°  C.  unless  the  heating  is  irregular.  They  are 
more  compact  and  harder  than  clay  crucibles,  but 
zirconium  carbides  form  and  they  cannot  be  used 
more  than  three  times.  Crucibles  made  of  raw 
zirconia  blistered  below  2000'  ('.  and  were  exces- 
sively porous.  Well-made  crucibles  lose  weight 
by  reduction  of  zirconia  to  lower  oxides  and  form- 
ation of  carbides,  by  volatilisation  of  added  oxides, 
and  sublimation  of  the  zirconia.  They  fall  to 
pieces  on  prolonged  heating  at  2200°  C.  owing  to 
change  of  texture  and  formation  of  oxidation  and 
reduction  products;  the  use  of  6%  of  alumina 
prevents  this. — A.  B.  S. 

Destruction  oj  concrete  by  gas  liquor.     Ott.     SeellA. 

Acid  and  basic  furnace  linings  [jor  the  iron  and  steel 
industry].     Foster.     Sec  VIII. 

Patents. 

Cement  or  composition  ;  Bituminous and  method 

of  making  the  same.  R.  Illemann,  Glasgow. 
Eng.  Pat.  105.202,  Oct.  12,  1916.  (Appl.  No. 
14,484  of  1916.) 

About  3  parts  by  weight  of  clay  is  mixed  with  3 
parts  of  water  and  added  to  5  parts  of  bitumen 
or  pitch  which  has  been  rendered  fluid  by  heat. 
The  mixture  is  thoroughly  stirred  until  emulsified, 
the  heat  applied  being  kept  low  enough  to  avoid 
evaporating  the  moisture  from  the  mixture  The 
finished  moist  and  plastic  composition  can  be 
rendered  fluid,  without  the  aid  of  heat,  merely  by 
the  addition  of  water.— W.  C.  H. 

Cement   [ ;   Refractory  ■ 


-].  F.  W.  Sperr,  jun., 
and  R.  J.  Montgomery,  Assignors  to  H.  Koppers 
Co.,  Pittsburgh,  Pa.  U.S.  Pat.  1.221,618,  Apr. 
3,  1917.      Date  of  appl.,  Mar.  7,  1916. 

The  cement  mixture  is  composed  of  approxi- 
mately 25%  of  fireclay,  35%  of  silica,  35%  of 
silica  bats,  and  5%  of  felspar. — W.  C.  H. 


X.— METALS ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Chromium;     Determination        of  - 


in  ferro- 
chromium,  steel,  and  slags  by  the  permanganate 
method.     P.  Koch.  Chem.-Zeit.,   1917,   41,  64. 

From  0-2  to  0-3  grm.  of  the  finely  divided  material 
is  weighed  into  a  porcelain  crucible,  4  grms.  of 
sodium  peroxide  added,  and  the  mixture  fused  by 
heating  carefully  with  a  small  flame,  or  on  a  sand 
bath,  so  as  t  o  avoid  too  high  a  temperature.  When 
cold,  the  product  is  extracted  in  a  beaker  with  a 
litre  of  boiling  water,  which  is  then  boiled  for  a 
further  half  hour  to  decompose  the  hydrogen 
peroxide.  The  solution  is  acidified  with  sulphuric 
acid  to  dissolve  the  ferric  oxide  and  a  measured 
excess  of  ferrous  sulphate  solution  is  added,  when 
the  yellow  colour  of  the  chromic  acid  changes  to 
that  of  green  chromium  sulphate,  and  the  excess 
of  lerrous  sulphate  is  titrated  with  permanganate 
solution.  The  end  point,  which  is  indicated  by 
the  disappearance  of  the  green  colour  due  to 
ferrous  salt,  is  best  observed  by  diluting  the  solution 
with  water  to  2  litres.  The  red  colour  of  the 
permanganate  is  masked  by  the  complementary 
colour  of  the  chromium  salt.  The  titration  of  ail 
chromium  solutions  requires  to  be  conducted 
rapidly.     The    analysis    of    chromium    alloys    by 


liberation  of  iodine  by  chromic  acid  and  titration 
with  thiosulphate  gives  an  erroneously  high 
value  for  the  chromium  through  the  presence 
of  other  compounds  which  liberate  iodine  If 
the  fusion  with  sodium  peroxide  is  made  in  a 
nickel  crucible,  the  solution  must  be  freed  from 
particles  of  nickel  and  nickel  oxide  by  filtration 
before  acidifying.  An  alternative  method,  applic- 
able to  the  estimation  of  chromium  in  steels, 
consists  in  dissolving  1  grm.  of  the  metal  in  dilute 
sulphuric  arid,  oxidising  with  saturated  potassium 
permanganate  solution  until  the  red  colour  of  the 
latter  persists  on  continued  boiling,  adding  10 
to  20  c.c.  of  manganese  sulphate  solution,  filtering 
from  the  separated  manganese  dioxide,  and  then 
adding  standard  ferrous  sulphate  solution  and 
titrating  with  potassium  permanganate.  With 
slags  containing  manganese.  3  to  5  grms.  is  well 
mixed  with  20  to  40  grms.  of  sodium  peroxide 
and  heated  in  a  crucible  of  nickel,  iron,  or  copper 
until  disintegration  of  the  slag  is  complete,  the 
product  is  extracted  with  hot  water,  boiled,  and 
the  residue  containing  manganese  dioxide  and  the 
oxides  of  silicon  ami  iron .  is  filtered  off.  The 
small  quantity  of  manganese  which  is  held  in 
solution  as  manganate  and  permanganate  is 
decomposed  as  before  by  boiling  the  acidified 
solution  with  a  few  c.c.  of  manganese  sulphide, 
and  the  solution  is  filtered,  and  the  chromium 
estimated  by  adding  ferrous  sulphate  and  titrating 
back  with  potassium  permanganate  or  N  /10 
potassium    chromate    or    bichromate. — J.  N.  P. 

Galvanised  iron;    Stripping  and  analysis  of . 

G.   W.    Ileise   and   A.   Clemente.   Philippine   J. 
Sci.,    1916,    11,    135—146. 

The  separation  of  zinc  from  galvanised  iron  for  the 
purpose  of  analysis  and  recovery  of  the  metal, 
was  examined  by  taking  samples  cut  from  a  sheet 
which  analysis  had  shown  to  be  approximately 
uniform  in  composition,  and  immersing  in  a 
reagent  for  definite  intervals  or  until  no  further 
loss  in  weight  occurred.  With  acetic  acid, 
cadmium  nitrate,  ammoniacal  copper  sulphate, 
cobalt  acetate,  and  chromium  nitrate,  the  action 
was  very  slow,  whilst  with  lead  acetate,  either 
alone  or  in  presence  of  acetic  acid  or  sodium 
hydroxide,  with  cobalt  acetate  or  nitrate  in 
presence  of  ammonia,  with  sodimn  bisulphate 
(concentrated),  and  with  boiling  sodium  peroxide, 
the  reaction  was  rapid  and  gave  a  quantitative 
separation  of  the  zinc  from  the  iron.  Good 
results  were  also  obtained  with  2  %  sulphuric  acid 
solution  containing  a  little  arsenic  trioxide.  which 
has  an  inhibit ive  effect  on  the  solution  of  the  iron, 
with  phosphoric  acid  (25%  by  vol.),  and  with 
hydrochloric  acid  (sp.  gr.  1-19).  In  these  cases 
removal  of  the  zinc  is  characterised  by  an  effer- 
vescence which  ceases  entirely  when  the  iron  of  the 
base  is  reached.  Phosphoric  acid  reacts  slowly, 
but  the  stripped  iron  can  be  left  immersed  for  a 
long  time  without  appreciable  loss.  With  hydro- 
chloric acid  the  loss  in  weight  was  less  than 
0  1102  grm.  after  30  minutes'  additional  immersion. 
The  experiments  with  metallic  salts  gave  an 
indication  of  the  changes  in  the  potential  of  /.inl- 
and iron  which  occur  in  different  liquids  and, 
together  with  the  character  of  the  metallic  deposit, 
which  in  some  cases  is  crystalline  and  adherent, 
and  in  others  loose  and  spongy,  determine  the 
progress  of  the  solution.  The  separation  of  zinc 
by  using  the  sample  as  anode  in  alkaline  or  acid 
solutions  is  sufficiently  complete  and  clean-cut 
to  serve  as  a  rapid  and  accurate  method  of 
analysis.  The  solutions  used  were  saturated 
potassium  chlorate  or  nitrate,  :>00,,  sodium  nitrate, 
-li",,  chromium  nitrate,  or  20%  potassium  or 
sodium  hydroxide.  With  a  voltage  of  3  and  a 
current  density  of  15 — 25  amps,  per  sq.  dun. 
the  zinc  was  completely  removed  in  a  few  minutes. 
Except  with  an  electrolyte  of  chromium  nitrate, 
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there  was  no  noticeable  action  on  the  iron  base 
on  continued  passage  of  the  current.  Though  the 
presence  of  iron  could  always  be  shown  in  the 
solution  after  the  zinc  had  been  removed,  the 
constancy  of  the  results  recorded  for  the  thickness 
of  the  coating,  and  the  constancy  of  the  amount 
of  iron  removed  in  the  different  tiials,  indicated 
that  the  metal  was  derived  from  the  layer  of 
zinc-iron  alloy  formed  when  iron  is  galvanised 
by  the  hot  process.  The  separation  of  zinc  from 
galvanised  iron  was  also  brought  about  satis- 
factorily by  arranging  a  plate  3-8  cm.  square 
as  cathode  in  a  sulphuric  acid  solution  (20%  by 
vol.)  and  passing  a  current  of  0-75  to  1-7  amp. 
Iron  from  the  surface  alloy  was  dissolved  but  no 
metal  from  the  iron  base,  and  the  separation 
was  complete  in  a  few  minutes. — J.  N.  P. 


Galvanised    iron  ;      Testing    of 


J.    C.  Witt. 


Philippine  J.  Sci.,  1916,  11,  147—165. 

An  examination  was  made  of  the  different  methods 
which  have  been  introduced  for  the  estimation  of 
zinc  on  galvanised  iron.  On  account  of  the  non- 
uniformity  of  the  coating,  which  was  found  to  lead 
to  variations  amounting  to  12"3%  in  the  thickness 
of  the  coating  on  different  parts  of  a  plate,  it  was 
found  desirable  that  estimations  should  be  made 
with  samples  at  least  15  cm.  x  15  cm.  square.  The 
use  of  sodium  hydroxide  as  a  solvent  for  the  zinc 
is  unsatisfactory.  The  method  in  most  general 
use  measures  the  time  necessary  for  removal  of  the 
zinc  by  immersion  in  neutral  copper  sulphate 
solution,  but  has  the  disadvantage  that  the  zinc 
does  not  dissolve  at  a  constant  rate  since  the  coating 
is  not  homogeneous  and  the  zinc-iron  alloys  in  the 
lower  layers  are  less  electro-positive  than  the  pure 
zinc.  A  misleading  result  is  thus  given  by  the 
fact  that  alloyed  iron  diminishes  the  rate  of  solution 
of  the  zinc  in  the  copper  sulphate,  but  increases  its 
rate  of  corrosion  when  exposed  to  the  atmosphere. 
The  zinc  layer  can  be  removed  by  means  of  neutral 
lead  acetate,  but  in  order  to  remove  the  alloy 
layers,  it  is  necessary  to  use  a  large  excess  of  the 
lead  salt.  More  uniform  and  complete  removal 
of  the  zinc  is  obtained  by  hydrochloric  acid  solution, 
preferably  of  a  concentration  of  19-5%  acid 
(sp.  gr.  1098  at  15°  C).  The  temperature  should 
not  exceed  45°  C.  during  the  reaction.  The  plate 
is  immersed  until  effervescence  ceases,  then  washed, 
dried,  and  weighed.  Comparative  estimations 
showed  that  the  amount  of  iron  dissolved  by  the 
hydrochloric  acid  solution  was  constant  in  different 
determinations  and  slightly  greater  than  that 
removed  by  lead  acetate  solution,  on  account  of 
incomplete  solution  of  the  zinc-iron  alloys  with 
the  latter  solvent.  On  treating  galvanised  sheets 
with  a  solution  of  hydrochloric  acid  (10-5%)  it  was 
found  that  during  the  first  minute  the  amount  of 
iron  which  passed  into  solution  was  0-65  %  of  the 
total  metal  dissolved  and  could  be  accounted  for  by 
the  initial  contamination  of  the  molten  zinc  used 
for  galvanising.  After  3  mins.  91-2%  of  the  total 
zinc  and  24-2%  of  the  total  alloyed  iron  was 
dissolved.  During  the  next  3  mins,  8-22%  more 
of  the  zinc  and  65-38%  more  of  the  iron  dissolved. 
During  the  following  4  mins.  only  0-53%  of  the 
zinc  and  10-42%  of  the  iron  was  dissolved.  The 
large  increase  in  the  ratio  of  iron  to  zinc  dissolved 
in  the  later  stages  would  indicate  that  in  addition 
to  alloys  like  FeZns  and  FeZn7,  there  may  be  a 
series  high  in  iron  and  low  in  zinc  such  as  Fe,Zn 
and  Fe,,Zn.  During  the  dissolving  of  the  outer 
coating  of  almost  pure  zinc,  the  curve  showing  the 
relation  of  the  rate  of  solution  with  time  is  nearly 
a  straight  line  which  bends  very  sharply  when  the 
layer  of  alloy  is  reached.  An  estimation  of  the 
duration  of  this  first  period  and  the  amount  of  iron 
dissolved  gives  a  measure  of  the  purity  of  the 
outside  coating  of  zinc  and  the  thickness  of  the 
layer,  which  are  the  two  factors  determining  the 
capacity  of  the  sheet  to  withstand  corrosion.— J. N.P. 


Galvanised-iron      roofing       in      the      Philippines. 
A.  S.  Arguelles.    Philip.  J.  Sci.,  1916,  11,  177—181. 

The  greater  durability  of  old  in  comparison  to 
modern  galvanised  iron  sheets  was  found  to  be  due 
to  the  increased  thickness  of  the  zinc  coating  with 
the  former.  A  minimum  of  2-5  oz.  of  zinc  per 
square  foot  is  necessary  for  satisfactory  service 
in  the  Philippines.  The  amount  of  lead  found  in 
the  zinc,  which  was  in  all  cases  below  1  %,  was 
approximately  the  same  in  old  and  modern  sheets, 
and  probably  insufficient  to  affect  adversely  the 
durability.  Small  amounts  of  chlorides  derived 
from  the  fluxes  used  in  the  hot  bath  were  in  all 
cases  found  in  the  metal.  The  iron  dissolved  by 
3%  sulphuric  acid,  assumed  to  represent  the  iron 
alloyed  with  zinc,  bore  approximately  the  same 
ratio  to  the  total  zinc  in  both  old  and  modern 
sheets.  The  advanced  corrosion  of  sheets  newly 
arrived  or  after  being  kept  in  storage  in  the  Philip- 
pines, is  attributed  to  the  influence  of  moisture 
either  through  actual  contact  with  water  or  through 
the  presence   of   damp  air. — J.  N.  P. 

Tin     plate ;      Detinnina     and     analysis     of  . 

G.  W.  Heise  and  A.  Clemente.     Philipp.  J.  Sci., 

1916,  11,  191—199. 
An  investigation  was  made  of  the  different  methods 
of  analysing  tinned  iron  plates.  By  dissolving  the 
tin  in  hydrochloric  acid  and  titrating  with  iodine, 
a  mean  value  of  0-089  oz.  of  tin  per  sq.  foot  of 
surface  was  obtained.  By  the  method  of  repeated 
immersion  in  boiling  sodium  peroxide  solution, 
followed  by  acidifying  with  sulphuric  acid,  a 
higher  average  value  of  0  105  oz.  per  sq.  foot  was 
obtained,  the  difference  representing  the  amount 
of  iron  removed  with  the  tin.  That  this  iron  was 
part  of  the  alloy  and  not  due  to  attack  on  the  base 
was  shown  by  the  fact  that  there  was  no  further 
loss  in  weight  on  subsequent  treatment  with  sodium 
peroxide.  The  most  rapid  and  accurate  method 
of  determination  was  found  to  consist  in  arranging  a 
section  of  tin  plate,  5  cm.  x  5  cm.  square,  as  anode 
in  a  30%  sodium  nitrate  solution  and  electrolysing 
with  a  current  of  0-7  amp.  The  tin  is  completely 
removed  within  10  mins.,  and  the  iron  of  the  alloy 
is  left  in  the  bath  and  can  be  readily  determined  by 
recovering  as  ferric  hydroxide,  while  the  iron  of  the 
base  is  left  unattacked.  An  average  value  of 
0-105  oz.  tin  per  sq.  foot  was  obtained  by  this 
method.  Accurate  results  are  also  obtained  by 
the  use  of  lead  acetate  in  presence  of  sodium  or 
potassium  hydroxide,  when  the  tin  is  rapidly 
dissolved  and  lead  deposited  in  a  spongy  condition. 
After  immersion  for  5  mins.,  the  average  value 
found  was  0  098  oz.  tin  per  sq.  foot,  and  after  3 
days,  0  105  oz.  Lead  nitrate  in  neutral  or  acetic 
acid  solution  has  no  action  on  tin  plate.  Chromium, 
aluminium,  and  copper  salts  in  presence  of  alkali 
have  a  similar  solvent  action  on  tin,  though  the 
solution  is  slower  and  less  complete  than  with 
sodium  plurhbite.  Concentrated  nitric  acid  will 
remove  tin  without  attacking  the  iron  base. 
Estimates  of  the  iron  present  as  alloy  in  the  tin 
coatings  in  the  samples  analysed  gave  a  value  of 
about  15%  of  the  weight  of  tin.— J.  N.  P. 

Zinc   extraction ;     Physical-chemical   conditions   of 

metallurgical .  Bodenstein.  Deutsche Bunsen- 

Ges.,  Dec,  1916.  Chem.-Zeit.,  1917,  41,  9. 

Determinations  of  the  equilibrium  pressure 
attained  in  the  decomposition  of  zinc  oxide  by 
carbon  (both  in  the  form  of  ignited  wood  charcoal 
and  of  Acheson  graphite)  at  temperatures  ranging 
from  596°  to  795°  C.  showed  that  equilibrium  was 
established  verv  slowly,  and  the  main  equilibrium 
is  complicated  "by  the  presence  of  carbon  dioxide 
and  of  zinc  as  a  liquid  phase.  Even  at  atmospheric 
pressure  the  reaction  may  be  made  to  yield  zinc 
m  the  liquid  state,  but  the  reaction  velocity  is  too 
small  to  admit  of  technical  application.— * .  fc>ODN. 
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Antimony  ;     Methods   of    recovering from    its 

Ores    by   valatilisatiiai    processes.       J.   A.   DeCew. 

Canadian  Soc.  civil  Kng..  .Mar.  15,  1917.     Met. 

and  Chem.  Eng.,  1017,  16.  1 1 1. 
In  tin-  manufacture  of  antimony  trioxide  from 
sulphide  ores  by  the  combustion  process,  the  gases 
passing  from  the  /.one  of  combustion  to  the 
condensing  chamber  slowly  deposit  the  antimony 
oxide  in  the  form  of  white  fume.  The  problem  of 
obtaining  complete  combustion  of  the  ore  presents 
many  difficulties,  since  satisfactory  conditions 
exist  only  in  a  limited  part  of  the  furnace  and 
difficulty  may  arise  through  fusion  or  through 
distillation  of  unoxidised  ore.  In  practice  a 
large  excess  of  air,  about  five  times  the  theoretical 

quantity,  has  to  he  employed.  This  is  when 
treating  an  ore  averaging  10%  of  metal  and  when 
4%  of  coke  is  mixed  with  the  ore;  the  coke 
however,  could  be  more  advantageously  applied 
to  heating  the  air  supply.  With  a  stack  furnace 
relatively  deep  and  not  too  large  in  diameter, 
good  results  may  be  obtained  ;  the  area  should 
increase  with  the  depth  so  that  in  case  of  fusion 
the  ore  would  not  be  held  up  by  the  side  walls. 
The  condensation  of  the  white  fume  is  a  difficult 
operation ;  antimony  trioxide  boils  at  1550°  C. 
but  is  molten  at.  a  red  heat,  so  that  any  oxide 
which  separates  above  750"  0.  appears  as  liquid 
particles,  solidifying  to  a  dense  mass  more  difficult 
to  reduce  to  metal  than  the  snow-like  deposits 
formed  at  lower  temperatures.  The  particles  of 
fume  condensing  below  the  fusion  point  are  so 
minute  that  they  exhibit  Brownian  movement . 
exert  osmotic  pressure,  resist  the  effect  of 
gravity,  and  possess  properties  analogous  to  those 
•of  colloidal  particles  in  an  aqueous  medium. 
Each  particle  is  surrounded  by  a  layer  of  air 
or  gas  and  shows  electro-repulsion  due  to  similar 
electric  charges,  so  that  when  the  oxide  finally 
settles  the  density  of  the  powder  is  extremely  low. 
The  volume  of  air  being  very  large,  a  very  large 
condensing  area  is  necessary  to  reduce  the  velocity 
of  t  he  gases  sufficiently  to  allow  the  oxide  to  settle. 
Every  effort  must  be  made  to  cool  the  gases  as 
rapidly  as  possible,  but  the  use  of  water  sprays  or 
scrubbers  is  of  little  value,  as  the  particles  tend  to 
repel  water  and  are  wetted  only  with  difficulty  ; 
moreover  antimony  trioxide  which  has  been  wetted 
and  dried  has  a  lower  market  value  than  the  dry 
condensed  fume.  In  view  of  the  conditions  above 
stated,  there  is  a  demand  for  some  system  of 
condensation  and  settling  other  than  by  gravity, 
and  attention  is  drawn  to  the  possibility  of 
separating  the  minute  solid  particles  from  the 
moving  gases  by  the  application  of  centrifugal 
force,  which  has  been  employed  at  an  intensity 
of  40.000  times  that  of  gravity  for  the  separation 
of  colloidal  solutions  (see  this  .1..  1017,  :>75).  An 
apparatus  is  illustrated  which  has  been  designed 
for  the  application  of  the  Cottrell  system  of  high 
voltage  electric  discharge  to  the  separation  of  the 
trioxide  fume,  and  there  is  every  reason  to  expect 
an  improved  recovery  and  a  more  densely  packed 
product  by  this  treatment.  If  arsenic  be  present 
in  the  ore,  a  portion  of  thearsenious  oxide  enters 
into  combination  with  the  antimony  oxide  to 
form  an  antimonate  and  cannot  be  extracted  by 
washing  with  caustic-  alkali.  The  antimonate  is 
decomposed  by  heating  to  a  high  temperature  and 
a,  process  of  fractional  distillation  of  the  oxides 
might  successfully  he  employed.  A  furnace  for 
the  reduction  of  antimony  oxide  to  metal  is 
illustrated.  The  question  of  the  effect  of  the 
presence  of  arsenic  in  the  metal  is  discussed  ; 
the  two  elements  are  so  closely  allied  that  for  many 
requirements  they  serve  t  he  same  purpose.  Alloys 
of  antimony  and  arsenic  are  more  brittle  than  pure 
antimony  but  when  used  for  hardening  other 
metals  they  are  equivalent.  Antimony  containing 
2 — 3"„  of  arsenic  cannot  be  purified  by  distillation 
of  the  latter  in  absence  of  air,  because  the  pressure 


of  diffusion  is  just  about  sufficient   to  counteract 

Mi.-  pressure  of  the  arsenic  vapour.  When  fused 
in  presence  of  ah'  the  antimony  is  burned  oil  at 
about  the  same  rate  as  the  arsenic.  One  of  the 
chief  uses  for  antimony  trioxide  is  in  the  manu- 
facture of  enamel  ware;  the1  tetroxide  is  useless 
for  this,  owing  to  its  infusibility  ;  the  commercial 
product  is  tested  for  its  solubility  in  acids  as  a 
measure  of  its  fusibility  and  freedom  from 
tetroxide.  The  presence  of  small  quantities  of 
arsenious  oxide  would  appear  to  lie  non-detri- 
mental and  increases  the  fusibility  and  ease  of 
working. — J.  F.  B. 

Bdbbiti    natal;     Analysis    of .     J.    C.    Witt. 

Philippine  J.  Sci.,  19113,  11,  1(30—175. 
In  the  analysis  of  anti-friction  allovs  containing 
Pb  5(i  to  00%,  Sb  10—15%.  Sn  0— 5%.  and 
Cu  0 — 1  %,  the  estimation  of  antimony  and  tin 
is  made  by  heating  in  an  Erlenmeyer  tlask  0'2 — 1 
grm.  of  the  alloy  with  strong  sulphuric  acid 
until  thoroughly  decomposed.  After  cooling, 
water  and  hydrochloric  acid  are  added  and  the 
solution  is  boiled  to  expel  all  the  sulphur  dioxide. 
Antimony  is  then  estimated  by  titrating  rapidrj 
with  standardised  potassium  permanganate.  Tin 
is  estimated  by  adding  1  grm.  of  steel  turnings 
to  the  hydrochloric  acid  solution,  and,  after 
excluding  air  by  maintaining  an  atmosphere  of 
carbon  dioxide,  the  solution  is  boiled  until  all  the 
steel  is  dissolved,  when,  after  quickly  cooling, 
while  still  excluding  air,  starch  solution  is  added 
and  the  solution  titrated  with  A'/ 10  iodine. 
Lead  is  estimated  by  dissolving  the  alloy  in  nitric 
acid,  adding  excess  of  sulphuric  acid,  allowing 
the  lead  sulphate  precipitate  to  settle,  filtering, 
and  washing  with  sulphuric  acid  solution,  dissolv- 
ing in  hot  ammonium  acetate  solution,  and 
(.it  rating  with  standardised  ammonium  molybdate, 
using  tannic-  acid  as  an  outside  indicator.  The 
solution  must  be  almost  boiling  at  the  beginning 
of  the  titration  to  ensure  complete  precipitation 
of  the  lead.  Copper,  which  is  present  in  these 
alloys  only  in  small  amounts,  is  estimated  coloro- 
metrically  with  ammonia,  using  as  a  standard  of 
comparison,  a  babbitt  alloy  of  known  copper 
content.  Iron  may  be  determined  as  ferric 
oxide  in  the  filtrate  from  the  lead  sulphate  after 
removing  any  remaining  lead  with  hydrogen 
sulphide',  and  zinc  may  be  determined  in  the 
filtrate  from  the  iron. — J.  N.  1'. 

Magnesium  ;    Action  of on  aqueous  solutions. 

F.   H.   Getman.      J.   Amer.   Chem.   .Soc,    1917, 
39.  500—004. 

MAGNESIUM,  in  the  form  of  wire  containing 
00-ii",,  \lg.  or  powder  as  obtained  by  distillation 
in  vacuo,  was  added  to  a  A'  lo  solution  of  potas- 
sium chloride  which  formed  the  electrolyte  of  a 
cell  containing,  as  one  pole,  a  standard  calomel 
electrode,  and  as  the  second  electrode,  platinum 
surrounded  by  an  atmosphere  of  hydrogen. 
The  K.M.F.  of  this  element  is  determined  by  the 
concentration  of  hydrogen  ions,  and  with  carefulrj 
purified  materials  was  initially  0-33  volt.  On 
the  introduction  of  magnesium,  the  formation  of 
hvdroxvl  ions  following  from  the  reaction, 
Mg+2H20-*Mg(OH)2+H2,  caused  a  propor- 
tionate decrease  of  the  hydrogen  ions,  and  the 
resulting  change  of  potential  gave  a  measure  "1 
tie-  extent  of  the  reaction  and  enabled  its  progreal 
with  time  to  be  observed.  A  comparison  of  mag- 
nesium wire  with  the  purer  distilled  metal  showed 
a  larger  initial  reduction  of  the  hydrogen  ioni 
with  the  latter  in  accordance  with  the  greater 
surface-  exposed,  though  with  time  the  E.M.F. 
in  the  two  cases  tended  to  approach  the  same 
limiting  value,  indicating  that  the-  small  amount 
of  impurity  present  in  the  magnesium  wire  did 
not  exert  any  appreciable  influence  on  the  reaction 
between   the   metal   and   the   saline   solution.     A 
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comparison  of  the  curves  showing  the  change 
of  the  E.M.F.  with  time  was  made  with  the  volume 
•  if  hydrogen  evolved  on  exposure  of  magnesium 
to  a  number  of  different  salt  solutions  for  measured 
intervals.  With  the  exception  of  ammonium 
chloride,  which  gave  an  abnormally  large  evolution 
of  hydrogen  and  hydrogen  ion  concentration 
through  the  slight  hydrolysis  of  the  salt  in  aqueous 
solution,  the  salts  of  univalent  and  divalent 
metals  gave  curves  for  the  E.M.F.  of  similar  form 
but.  in.  each  case,  with  differences  in  both  the 
initial  E.M.F..  indicating  the  concentration  of  the 
livilr.  _:en  ions  before  adding  the  magnesium. 
and  in  t.he  limiting  values  reached  after  an  interval 
of  about  80  minutes.  With  an  electrolyte  of 
ammonium  chloride,  variable  E.M.F.'s  were  first 
obtained  through  liberation  of  some  ammonia 
by  the  current  of  hydrogen,  leaving  the  solution 
acid.  It  was  accordingly  found  necessary  first  to 
pass  the  hydrogen  through  wash-bottles  containing 
a  solution  of  this  salt  so  as  to  establish  equilibrium 
with  the  displaced  ammonia  before  admitting 
to  the  electrode.  With  an  acid  electrolyte,  or  a 
salt  like  aluminium  chloride  which  yields  free  acid, 
complete  neutralisation  by  the  magnesium  was 
attained  after  a  few  hours,  and  thereafter  the 
curve  followed  the  normal  course.  With  alkaline 
electrolytes,  including  those  in  which  alkali  was 
formed  by  hydrolysis  of  salts  of  weak  acids,  such  as 
sodium  carbonate  and  tetraborate,  a  marked 
depression  of  the  hydrogen  ion  concentration  was 
obtained,  but  no  change  occurred  with  time 
nor  with  the  introduction  of  magnesium.  With 
non-electrolytes  such  as  sucrose,  mannitol,  and 
urea,  the  concentration  of  the  hydrogen  ions 
was  depressed  by  magnesium  to  nearly  the  same 
extent  a.s  with  solutions  of  many  of  the  neutral 
salts,  yet  the  volume  of  hydrogen  evolved  was 
hardly  greater  than  when  magnesium  is  im- 
mersed in  pure  water  alone,  thus  indicating  that 
the  accelerating  influence  of  a  dissolved  salt  on 
the  reaction  between  magnesium  and  water  is  to 
be  ascribed  to  a  catalytic  influence  of  the  ions 
of  the  salt  rather  than  of  the  non-ionised  molecules, 

—J.  N".  P. 

Properties  of  I  he  refractory  materials  U3ed  in  the  iron 
and  steel  industry.     Johns.      Set-  page  528. 

Penetration  of  the  hardening  effect  in  chromium- 
and  copper-steels,     (irenet.     See  page  530. 

Steel  ingot  defects.      Kilby.      Seepage  .">T;fl. 

I  Cementation     [of    iron]    by    gas     under    pressure. 
Langenberg.    See  page  530. 

se-hardening  of  iron  by  boron.     Tschischewsky. 
.Sec  page  .".'! I . 

Determination  of  the  tine  8E  in  the  iron -carbon 
diagram.  Tschischewsky  and  Schulgin.  See 
page  531. 

Influence  of  surface  tension  upon  the  properties  of 
metals,  especially  iron  anil  steel.  Thompson. 
Set    page  531. 

Votes  on  some  [steel]  (punching  experiments.  Fry. 
Set   page.  531 . 

Manufacture  of  filiform  [tungsten]  crystals  {crystal- 
lint  aire  for  incandescence  lamps).  Bottger. 
Set  I  In. 

Aciii   and   basic   furnace   linings   [for   the   iron    and 
steel  industry].      Foster.      See     VIII. 

Dressier  tunnel  oven  and  its  application  to  the  heat 
treat nu, il  of  [pottcrg  and]  steel.  Dressier.  .NV." 
VIII. 

Protective  colloids.  Cydonia  [quince]  seed  as  pro- 
teciiva  colloid.  Colloidal  silver,  gold,  mercury, 
nnd  platinum.     Gutbier  and  Wagner.     See  XX. 


Differential  iodimctry.  II.  Titration  of  chromic 
acid  in  the  presence  of  ferric  iron,  and  analysis  of 
rhromite.  Barnehey.  ///.  Determination  of  the 
available  oxygen  in  soluble  and  precipitated  oxidised 
forms  of  manganese.  Barnebev  and  Hawes.  See 
XXIII. 

Patents. 

Ferrophosphorus ;  Process  of  making 


.     J.   J. 

Gray,  jun.,  Rockdale.  Tenn.   F.S.  Pat.  1.220.410. 

Mar.  27.  1017.  Date  of  appl..  Dec.  28,  1916. 
A  charge  of  iron  ore.  phosphate  rock,  fluxing 
materials,  and  carbon  is  heated  in  a  blast  furnace, 
the  lower  part  of  which  is  maintained  at  above 
2000  F.  (about  1090°  C).  and  the  upper  zone  at 
not  above  700°  F.  (390°  C).  At  the  higher  tem- 
perature the  phosphate  is  reduced  by  the  i 
carbon,  and  the  liberated  phosphorus  reduces  the 
iron  or.-  a-  it  descends  through  the  furnace,  and 
combines  with  the  iron.  To  prevent  the  occurrence 
of  a  "  dirty  hearth,"  the  furnace  Is  charged  at 
intervals  with  ferruginous  material,  phosphat. 
rock,  silica,  and  an  excess  of  carbon.  When  this 
is  smelted,  a  charge  of  iron  or.-,  basic  material, 
and  carbon  is  immediately  added. — E.  II.  T. 

■  in   the  blast 


Ferromangqnese  ;  Manufacture  of  - 

furnace,   using  manganese   ores   rich    in   oxygen. 

F.  I^nge,  Essen-Bred eitev.     t>er.  Pat.  295,549, 

Nov.  27,  1915. 
The  finely  powdered  ore,  which  may  be  mixed  with 
finely  powdered  coal  and  limestone,  is  blown  into 
the  furnace  through  the  tuyeres.  Wear  and  tear 
due  to  excessive  heat  in  the  upper  part  of  the 
furnace  is  thereby  prevented,  and  the  high  oxygen 
content  of  the  ore  is  utilised  in  the  fusion  zone, 
whilst  the  proportion  of  carbon  dioxide  in  the 
exit  gases  is  reduced. — F.  Sodn. 

Crucible    furnaces.     F.    S.    Wigley,    Birmingham. 

Eng.  Pat.  105.140.  May  25  and  Dec.  13,   1916. 

(Appl.  Nos.  7134  and  17.SS2  of  1910.) 
A  crucible  furnace  has  a  firebar  frame  so  fixed 
into  the  brickwork  as  to  allow  an  up-draught  of  air 
around  it.  and  also  an  auxiliary  frame,  which 
supports  the  firebrick  lining  and  forms  lateral  air 
inlet  openings  above  the  firebars.  The  upper 
surface  of  the  firebar  frame  is  narrow  and  has 
rounded  edges  to  prevent  coke  from  resting 
immediatelyunderneath  the  auxiliary  frame.  The 
latter  is  cast  with  supporting  blocks  projecting 
downwards,  while  the  firebar  frame  is  cast  with 
similar  blocks  on  its  upper  surface,  to  maintain 
the  auxiliary  frame  at  the  proper  height  above  the 
firebar  frame. —  W.  R.  S. 

Furnace-hearths  ;    Method   oi   making .     J.   H. 

Gray,  New  York.  U.S.  Pat.  1,220,839,  Mar.  27, 
1917.  Date  of  appl.,  Jan.  23,  1914. 
A  FURNACE  hearth  is  made  of  magnesia  or  the  like 
by  heating  the  material  /'/'  situ  in  the  furnace  to  a 
temperature  at  which  it  becomes  electrically  con- 
ducting, and  then  forming  an  electric  arc  from  an 
electrode  to  the  material  so  that  it  is  heated  to  a 
;>a-.t\  condition,  when  it  can  I."  moulded  to  the 
desired  shape. — W.  F.  F. 

[Ore  roastina]  furnace.     W.  W.  Whitton.  Oakland, 
Cal.     U.S.  Pat.  1.222.251.  Apr.  10,  1917.      Date 
of  appl..  June  21,  1910. 
The    heating    chamber    of    the    furnace    contains 
vertical  retort  tubes,  each  traversed  by  a  central 
perforated  pipe.     The  upper  ends   of  the   retorts 
are  held  in  a  frame  with  rectangular  openings,  by 
means  of  plates  forming  a   closure  around  ■ 
retort.     An  ore  bin  surrounds  the  upper  <  >pen  ends 
of  the  retorts,  to  permit  a  continuous  delivery  o'l 
ore.     A    receiving    plate    is    mounted    a    certain 
distance  below  the  lower  open  ends  ol  the  retorts, 
where  the  roasted  ore  is  removed  wit  bout  disturb- 
ing the  perforaced  pipes.     Thelal  l:l'u'i',1'" 
to  a  condenser  below  the  receiving  plal  ••      W  ■  K.  ». 
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Brass  borhiys.  turnings,  and  the  like  ;  Separation 

and  extraction  of  dust  end  iron  from .     W. 

Sowden.   Leeds.     Eng.    Pat.    105,174,   July  21, 
191C.      (Appl.  No.  10,275  of  HUH.) 

The  apparatus  comprises  a  hopper  connected  by 
a  rotating  worm  conveyor  with  a  separating 
chamber  in  which  an  upward  air  blasl  separates  t  he 
dust  from  the  heavier  material;  the  chamber 
contains  reciprocating  electro-magnets,  each  of 
which  when  in  its  inner  position  attracts  the 
particles  of  iron,  and  when  in  its  outer  position  is 
demagnetised    BO   that    the    iron   drops   into   a   dis- 

charge  shoot.  The  magnets  may  Be  disposed  in 
opposite  pairs,  the  reciprocal  ing  mo\  eineiit  of  which 
is  controlled  from  a  main  shaft  which  aKo  drives 
the  feed  worm  shaft. — W.  I!.  S. 


Spelter :    Condenser    for    redistilling 


.  ,T.  G. 
Granberg,  Beckemeyer,  111.  D.S.  Pat.  1,221,045, 
Apr.  3,  1017.     Kate  of  appl.,  Dec.  8,  1916. 

Tun  end  of  the  earthenware  v.,  ,  i\  .  r.  w  Inch  makes 

close  contact  with  the  retort,  is  provided  with  a 
bridge  which  closes  the  lower  part  oi  the  opening. 
To  prevent  leakage  at  the  junction  of  the  retort 
and  receiver,  the  end  of  the  condenser  is  flanged 
inwards.  The  closed  end  of  the  receiver  is  pro- 
vided with  an  opening,  fitted  with  an  earthenware 
plug,  for  the  purpose  of  withdrawing  the  charge. 

—.1.  X.  1'. 


Zinc;   Chemical  primer  for- 


J.   11.   Gravell, 
Philadelphia,  Pa.     D.S.  Tat.  1,221,046,  Apr.  ::. 

1017.      Hate  of  appl..  July  22,  1916. 

A  mixture  used  for  producing  a  coating  on  zinc 
consists  of  nitric  acid  ami  phosphoric  acid  dis- 
solved in  a  solvent,  e.g.,  water,  which  it-elf  has  no 
action  on  the  metal. — J.  N.  P. 


Mi  tul>  :  Production  of  - 


of  improved  quality  [in 


a  combined  hi, est-  and  electric-furnace'].  II.  M. 
Chance.  Philadelphia,  Pa.  D.S.  Pat.  1,221,139, 
Apr.  3,  1917.     Date  of  appl..  June  12,  1916. 

The  ore  is  mixed  with  the  necessary  fuel  and  fluxes 
and  charged  into  a  blast  furnace  where  a  pre- 
liminary smelting  is  effected  by  means  of  an  air 
blast.  After  separation  of  the  metal  and  slag  has 
occurred,  further  heating  is  effected  by  the  passage 
of  an  electric  current,  which  is  admitted  by  pole 
pieces  connected  respectively  with  the  slag  and 
with  the  molten  metal. — J.  N.  P. 


Metal-plating  [galvanising] ;  Method  of 


.  ]■:.  L. 

Watrous,  Des  Moines.  Iowa.  Assignor  to  E.  I.. 
Watrous  Galvanizing  Co.  U.S.  Pat.  1,221,397, 
Apr.  3,  HUT.  Date  of  appl.,  May  3,  1909. 
Renewed  Feb.  26,  1917. 

Small  iron  articles  are  placed  loosely  in  a  receptacle 
having  perforated  sides,  which  is  then  immersed 
in  a  bath  of  molten  zinc  and  allowed  to  remain 
until  the  zinc  alloys  with  the  surface  metal.  The 
receptacle  is  then  transferred  to  a  rotary  sup- 
port and  subjected  to  centrifugal  action  while 
maintaining  a  uniform  t  emperature.  so  as  to  throw 
oil  the  excels  of  /.in.-  atid  produce  a  smooth,  uniform 
coating. — J.  N.  P. 

Mi  tats:    Cleaning and   preventing   Horn  from 

oding.     J.     II.    Gravell,    Philadelphia,    l*a. 

D.S.  Pats.  (A)  1,221,441  and  (HI  1.221.112.  Apr. 
:i.  1917.  Dates  of  appl..  Nov.  15,  and  Dec.  26, 
1916. 

Steel  is  cleaned  and  prevented  from  rusting  by 
treating  it  with  an  aqueous  solution  of  calcium 
phosphate  and  (a)  sulphuric  acid  or  (n)  sodium 
bisulphate,  so  as  to  form  calcium  hydrogen  phos- 
phate :  manganese  dioxide  may  also  be  added  to 
the  solution. — J.  N.  I'. 


Metal  articles  ;   Process  for  pickling .     A.   F. 

Hoffman   and    W.    M.    Parkin,    Pittsburgh,    Pa. 

D.S.     Pat.     1.221.7:!;.,    Apr.    3.    1917.      Date    of 

appl..  Dec.  ."..  1916. 
The  articles  are  immersed  in  an  acid  hath  to  which 
is  added  a  small  quantity  of  waste  sulphite  liquor, 
which  has  been  freed  from  sulphites  by  precipitat- 
ing  with  a  basic  calcium  compound  and  filtering 
off  the  precipitate. — \Y.  R.  S. 

Alloy.  II.  S.  Cooper.  Assignor  to  The  Cooper  Co  , 
Cleveland.  Ohio.  U.S.  Pat.  1,221,769,  Apr.  9 
H'17.     Date  of  appl.,  Oct.  30,  L916. 

A   SELF-HARDENING  alloy  for  cutting  tools  consists 
mainly   of   nickel,   or   nickel   and   cobalt,   togetj 
with  from  2  to  H' ",,  zirconium,  and  with  a       small 
amount  "  (not  more  than  :;.">",.)  ol  one  or  mori 

the  metals  of  the  chromium  group.  —J.N.  P. 
Alloys;    Process    of    producing- 


.     I.    I.. 
Wilkinsburg,  Pa..  Assignor  to  W.  D.  Edmonds] 
Boonville,  X.Y.     D.S.   Pat.   1,221,873,  Ap 
1917.     Date  ,,r  appl.,  Od.  ii\  1915. 
The  oxide-  of  the  constituent  metals  of  the  desired 
alloy  are  mixed   with   an  oxygen  compound,   the 
reduction  temperature  of  which  is  lower  than  that 
of  one  of  the  oxides,  and  the  charge  is  then  sub- 
jected in  a  reducing  atmosphere  to  a  temperature 
below    the    melting    points    of    the    metals,     hut 
sufficiently  high  and   maintained  sufficiently  long 
io  bring  about  the  reduction  of  the  oxides.     An 
oxygen  compound  of  arseni  •  i-  specified  a-  suit 
lor  carrying  out  the  reaction.— X  H.  C.  K. 

Alloys;  Method  of  making .     I.   Ladoff.  Wil- 
kinsburg,    Pa..    Assignor   to    \\".    D.    Edm< 
Boonville.   X.Y.      D.S.   Pat.    1,221,874,  A; 
1917.     Date  of  appl.,  Feb.  25,  L916. 

Oxides  of  tungsten,  chromium,  and  vanadium  are 
mixed  with  a  ferro-metal  or  its  oxide  in  the  pro- 
portions necessary  to  produce  a   ferro-alloj    con- 
taining not  less  than  50%  of  alloying  metals,  and 
the  mass  is  then  heated  and  reduced  to  the  net, 
state  at  a  temperature  below  that   of  the  melting 
points  of  the  respective  metals.      The  reduced  i 
is  then  melted   in  a   molten  hath  of  another  I- 
metal,  to  obtain  a  high-speed  tool-steel. —  J.  li.  < '.  K. 

Aluminium-soldering  compound.  C.  A.  Stewart, 
Carson  City,  Nev.  D.S.  Pat.  1,222.158,  Apr.  1". 
1917.     Date  of  appl..  May   l:i.    L916. 

The    solder   contains    tin    69-07,    lead    28-77.    . 

1-44,  and  silver  0-72%.— W.  I!.  S. 

Sintering  fine  oxidi  on  and  metallurgical  produ 

Proeexs    for .        II.     Bittmann,     1'Yaukfort, 

Germany,     Assignor    to     Dwighl     and     Lloyd 
Sintering  Co.,  X.-w  York.     U.S.   Pat.   1,221.962, 
Apr.   L0,   L917.     Date  of  appl.,  July  16,   191  I. 
An:    is    passed    in    an    upward    direction    thro 
a  layer  of   ignited   carbonaceous   fuel   to   bring  it 
to    a    slate    of    active    combustion,    and    a    layer 
of   the   ore   or   other   material    under   treatment    i- 
then  deposited  on  the  fuel  layer,  the  pas 
air  being  continued.      By  the  action  of  the  1 
and   the   carbon   oxides   generated    hy   the   iodi- 
bustion  of  the  fuel,  the  oxide  particles  in  the  i 
layer  are  caused   to  agglomerate,   thin,   cohen 
sintered   masses,   suitable   for   blast-furnace  t: 
meiit.  being  produced. 

Ores;     Process    of    desulphurising 


H.    F. 

Wieruni.    Upper    Montclair,    V.I..    Assigi 

The  Sulphur  Syndicate.  Ltd..  London.    U.S.  Pat. 

1,222,252.   \pr.  10,  1017.    Date  of  appl..  Sept,  18 

1913.      Renewed  Sept.   15,   1916. 
PyRRHOTTXE    or    other    sulphide    ores    or    l 
are  powdered  and  mixed  with  carbonaceous  fuels 
the    mixture    i-    heated,    while    being    agitated,    to 
700° — 900'  C.    by    a    direct    flame,    in    pre-. 
sufficient    steam   to  decompose  any   carbon 
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sulphide  formed,  the  sulphur  distilling  in  the  free 
state.  The  treatment  is  continued  until  all  the 
fuel  has  burned  away. — W.  ]{.  S. 

Briquetting  metal-cuttings;  Method  of  and  mums 
for — — .  Campbells  and  Hunter,  Ltd..  and  C. 
Korte.  Leeds.  Eng.  Pat.  105,245,  Jan.  3,  1910. 
(Appl.  No.  1  of  1910.) 

Furnaces;     Tilting .      S.    YV.    Price,    London. 

Eng.   Pat.    105,381,   Apr.   7,    1910.      (Appl.   No. 
5139  of  1916.) 


XI.— ELECTRO-CHEMISTRY. 

Conversion  of  hypochlorite  into  chlorate  in  alkaline 
solution.     Forster  and  Dolch.     See  VII. 

Electrolytic  formation  of  perchlorate    Mack.  See  VII. 

New  process  of  manufacturing  fireclay  and  similar 
articles.      Allen.      See  VIII. 

Electrical  porcelain.     Barringer.     See  VIII. 

Patents. 
Method    and    apparatus    fur    fractionating    hydro- 
carbons.    U.S.  Pat.   1,222.102.  See  IIa. 

Manufacture    of    ammonia.        Eng.    Pat.     14,055. 
See  VII. 

Manufacture   of  silicides  and  borides  of  tungsten. 
Ger.   Pat.  295.547.     See  VII. 

Apparatus   for   electrically   sterilising  foods.     Eng. 
Tat.    101,804.      See   XIXa. 


XII.— FATS;  OILS;  WAXES. 

Petroleum  soaps;    Determination  of  free  alkali  in 

.      K.    ("haritschkov.      Xephthanoje   Djelo, 

1910,  No.  13.    Chem.-Zeit.,  1917.  41,  Rep.,  102. 

The  aqueous  solution  of  the  soap  is  treated  with 
copper  sulphate  or  ferrous  ammonium  sulphate, 
'  the  naphthenic  acid  salt  dissolved  in  petroleum 
spirit,  and  the  residue  of  iron  oxide  or  copper 
oxide  determined,  and  calculated  into  the  corres- 
ponding amount  of  free  alkali.  The  method  is  also 
suitable  for  the  examination  of  soaps  in  general. 

— C.  A.  M. 

Oxidation  of  lignite  gas  oils  and  of  similar  sub- 
sla.ices  by  ozone.     Harries  and  others.     See  IIa. 

The  Duelaux   method  for  determination   of  volatile 
fatty  acids.    Upson  and  others.    See  XX. 

The  Duclau.c  method  for  volatile  fatty  acids.    Lamb. 
See  XX. 

Patents. 
Fatty    oils  :      Treatment    of    residues    obtained    in 

refining .     E.  I.  du  Pont  de  Nemours  and 

Co..  Wilmington,  Del..  U.S.A.,  Assignees  of 
J.  Stewart.  Philadelphia,  U.S.A.  Eng.  Pat. 
101.959.  Mar.  25,  1910.  (Appl.  No.  4435  of  1916.) 
Under  Int.  Conv.,  Oct.  27,  1915. 

The  residues  or  "  foots  "  obtained  in  refining 
oils  with  alkali  are  treated  with  an  acid  salt  such 
as  sodium  bisulphate  or  a  solution  of  an  acid 
*alt  such  as  nitre  cake.  The  addition  promotes 
the  separation  of  the  aqueous  laver,  and  the 
separated  oil  is  of  lighter  colour. — C.  A.  M. 

Manufacture  of  a  non-saponifiablc  unsaturated 
hydrocarbon  oil  from  a  dri/ing  oil.  U.S. 
Pat.  1,220,820.     See  XIII. 


XIU.-PAINTS  ;      PIGMENTS  ;       VARNISHES  ; 
RESINS. 

Colophony;   Ammonium   soaps   of .     L     Paul 

Seifenfabr..    1910.    36.   545—540.   507—509.     j! 
('hem.  Soc,   1917.   112.  i..  214—210.      (See  this 
J.,  1915.  1062  ;  1916,  178.) 
An  alcoholic  solution  of  colophony  solidifies  to  a 
stiff    jelly    when    poured     into    dilute    ammonia. 
Larger   quantities    of   the    jellv   are    convenient  lv 
prepared   by  grinding  7-pinic  acid   with   distilled 
water   and   treatment    with    ammonia    in    excess. 
The     ammonium     soap     thus     prepared     greatly 
resembles  the   7-sodium   resin   soap.      Both    form 
additive  compounds  with  petroleum  (compare  this 
J.,  1915.  1153).     Aqueous  solutions  of  both  resin 
soaps  can  be  boiled  without  decomposition  ;  on  the 
other  hand,  decomposition  is  alwavs  observed  with 
the  7-ammonium  soap  if  this  has  been  prepared 
with  relatively  little  ammonia.      If  a  concentrated 
alcoholic  solution  of  colophony  is  poured  into  very 
dilute  aqueous  ammonia,   a  solution  is  obtained 
which  deposits  some  resinous  matter  on  boiling, 
ami    forms    a    milky    emulsion,    from    which    un- 
changed    7-pinic     acid.     m.     pt.     74  — 70    ('..     is 
obtained  by  nitration  or  by  treatment  with  hydro- 
chloric acid.     a-Pinic  acid,  m.  pt.  101  — 103   V..  is 
formed   by   addition  of  hydrochloric   acid   to   the 
filtrate.     Similar  precipitates,  m.  pt.  about  98°  C, 
are   obtained   when   preserved   colophony   powder 
("  KS  ")  is  treated   with   ammonia.     y-Pinic    acid 
(••  KS"-acid)  does  not  invariably  melt  at  70cC..but 
often  between  85 :  and  88    C.     Aresinacid.ni.pt. 
85° — S7°C,   is   obtained    from   the   calcium   salts 
contained  in  the  filtrate  from  the  precipitation  of 
7-sodium  resin  soap  by  water  containing  ealciuru 
as  well  as  by  decomposition  of  the  non-gelatinised 
ammonium   soap.     Further,    7-pinic   acid.   m.   pt. 
85° — 87°  C,  is  obtained  from  7-sodium  resin  soap 
by  means  of  ether.     The  higher  m.  pt.  is  attributed 
to  the  entrance  of  calcium  into  the  resin  and  its 
non-removal  by  hydrochloric  acid.     A  transparent 
piece  of  colophony  yields  the  sodium  resin  soap 
with  sodium  hydroxide,  from  which  7-pinic  acid, 
m.   pt.    75° — 70-5°  C,    can   be   separated.     If   the 
latter  is  washed  with  much  1  onductivity  water  the 
m.  pt.  rises  to  85° — 87 '('.     Further,  a*  substance, 
m.  pt.  85° — 87°  C,  was  obtained  in  the  investiga- 
tion  of    a  two  and  a-half  years  old  specimen  of 
7-pinic    acid,    which,    in    contrast   to   the   former 
substance,    was    soluble    in    water.     y-Pinie    acid 
gradually  becomes  transformed  into  tx-pinic  acid. 
Similarly,   in  the  course  of  time,   a-pinic   acid   is 
converted  into  /3-pinic  acid,  m.  pt.   122  — 123    C. 
The  autoxidation  of  colophony  is  to  be  compared 
with  the  conversion  of  a-pinic  acid  into  the  /3-com- 
pound.     This  is  shown  not  only  by  the  crumbling 
of    colophony    to    powder    (consisting    chiefly    of 
pl-pinic  acid),  but  also  by  the  fact  that  a-pinic  acid, 
m.  pt.  100" — 105C.  passes  within  a  short  period 
into  the  /3-compound.     The  a-  and  ,3-acids  can  be 
separated    by    the    ammonia    method,    since    the 
ammonium  salt  of  the  a-acid  is  readily  decomposed, 
whilst    the    /S  compound    shows    little    or    no    in- 
stability.    7-Pinic  acid,  the  m.  pt.  of  which  had 
risen  from   74° — 77    C.   to   above    100    I',    during 
two  and  a-half  years,  was  stirred  with  water  and 
ammonia,  when  a  separation  of  7-ammonium  resin 
soap  was  not  observed.     Before  being  boiled,  the 
solution  deposited  considerable  quantities  ( 18  grins, 
from  35   grnis.)  of  a  plastic   mass   (Kpl).   m.   pt. 
95° — 98°  O.     The  filtrate  was  treated  with  hydro- 
chloric acid  and  the  precipitate  dissolved  in  con- 
ductivity water.     Hydrochloric   acid   precipitated 
jS-pinic  acid,  m.  pt.  about  1 20    ( '..  from  the  est  1  a.  t  s, 
so  that  the  substance  directly  precipitated   with 
ammonia  is  to  be  regarded  as  fairly  pur.'  p-pinic 
acid.     Colophony    is    similarly    decomposed    with 
separation   of   ■■'Kpl."      In  the   "  Kpl-substance  " 
a   resinous  matter   intermediate    between    a-    and 
7-pinic    acids   is   present    (in    addition   to    a-acid), 
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which  possibly  represents  the  first  product  of 
transformation.  Colophony  which  bad  been 
treated  with  nitric  acid  showed  the  same  decom- 
position when  treated  with  ammonia  and  bailed  ; 
the  lilt i;i t .-  also  contained  3-pinic  acid,  the  latter 
being  characterised  by  its  solubility  in  water  and 
the  formation  of  fluorescent,  resin-like  solutions. 
Colophony  is  changed  in  a  few  hours  by  nitric  add 
in  tin-  same  manner  as  bj  exposure  to  air  far  years. 
This  transformation  of  colophony  i>  attributed  to 
the  action  of  colloidally  contained  water,  tin  the 
other  hand,  colophony  can  decompose  owing  to 
loss  of  water.  Whereas  sylvie  acid  is  formed  by 
the  action  of  cold  alcohol,  hoi  alcohol  causes  the 
formation  of  y-abietic  acid.  Resinous  substances 
m:n  be  classified  into  those  soluble  in  petroleum 
(7-piuir  acid,  sylvie  acid,  y-abietic  acid)  and  those 
insoluble  in  petroleum  (Kpl,  a-  ami  (S-pinic  acids), 
i>nt  the  classification  is  not  final. 

Action    of   ozone    on    organic    compounds    [resins]. 
Harries  and  others.     See  XX. 

Patents. 

Agitating  the  lii/ni'1  contents  of  tanks  for  coating 
\n-iih   paint]  or  treating  by  dipping;   Meanm  for 

.     c.  <;.  Eeywood,  Chislehurst,   Knit,  and 

I-'.  G.  Ki.1,1.  London.  Eng.  Pat.  105,138,  Mav  i;. 
1916.     (Appl.  No.  6552  of  1916.) 

I  \  .i  tank  for  coating  or  treating  articles  by  dipping, 
the  Liquid  mixture,  <.;/..  paint,  is  kept  uniformly 
mixed  by  the  movement  of  a  submerged  horizontal 
foraminous  or  perforated  screen.  The  screen  may 
be  raised  and  towered  synchronously  with  the 
articles  dipped,  and  this  movemenl  ma]  be  com- 
bined with  alternating  horizontal  movements. 
Alternatively  mixing  may  be  effected  by  angular 
oscillation  <>f  the  screen.  The  movements  mav 
be  produced  by  suspending  the  screen  from 
rotating  eccentrics,  or  the  screen  may  be  ti x «-.  1 
and  the  tank  movable.  Means  may  also  he 
attached  to  the  screen  for  producing  whirling 
currents  of  liquids.  The  screen  may  be  formed 
of  two  superposed  perforated  plates,  which  may  be 
relatively  adjusted  to  plan-  the  perforations  w  holly 
or  partly  oul  of  register.  Alternatively  the  screen 
nwy  be  composed  of  adjustable  pivoted  slats 
which  may  be  arranged  in  oppositely  inclined 
groups. — \V.  F.  1'. 

Carbon-black  and  hydrogen  :   Manufacture  of . 

li.  P.  Bacon,  li.  T.  Brook>.  and  H.  Clark. 
Assignors  to  Gulf  Refining  Co.,  Pittsburgh,  l'a. 
I  .s.  Pat.  1,220,391,  Mar.  l'T.  L917.  Date  of 
appl.,  July  9,  191 1. 

A  jet  of  lii|iiiil  hydrocarbon  is  injected  into  a  /.one 
of  sufficiently  bigh  temperature  to  decompose  the 
hydrocarbon  into  its  elementary  constituents, 
which  are  then  continuously  removed  from  the 
zone  by  the  lorn-  of  the  gas  pressure  developed. 
while  the  carbon-black  is  still  suspended  in  the 
hydrogen  and  in  such  condition  that  when  it  sub- 
sides it  will  1 1 . i \  e  a  deep  black  lustra.     C.  A.  M. 

Pigment.  II.  A.  Gardner,  Washington,  D.C. 
I  .8.  Pat.  1,220,973,  Mar.  27,  1917.  Date  of 
appl.,  Feb.  18,  1915. 

i;  vim  m  phosphate  or  other  substantial}]  insoluble 
metallic  phosphate  is  incorporated  with  zinc 
sulphide  or  other  insoluble  metallic  sulphide  to 
form  a  pigment .     <  .  A.  M. 

//  tdrocarbon  oil  :  Manufacture  of  u  non-saponifiable 
unsaturated  -  from  u  drying  oil.  Manufacture 
■  i  a  non-volatile  unsaturated  hydrocarbon  from 
petroleum.  Ii.  T.  Brooks  and  K.  W.  Pa  I 
Vssignors  to  Gulf  Refining  Co.,  Pittsburgh,  l'a. 
l'.s.  Pats,  (vi  1,220,820  and  (b)  1,220.821, 
Mar.  L'T.    K'17.     Hat,-  of  appl..  Aug.    10.   1914. 

Cabbom  dioxide  i-  sjilij  off  from  the  tree  I  • 


acids  of  linseed  or  other  drying  oil.  leaving  au 
unsaturated  hydrocarbon  which  forms  a  goad 
film  on  drying,  and  is  a  valuable  substitute  for 
Unseed  oil.  (hi  A  fraction  of  petroleum  oil  boiling 
above  about  250° C  is  chlorinated  sufficient!]  to 
obtain  diehlorinated  compounds  of  the  con- 
-tit-niiit  hydrocarbons,  and  the  latter  are  hi 
in  vacuo  to  between  aboul  '■''>»  and  500°  C,  in 
the  presence  of  barium  chloride  or  other  catalyst) 
whereby  hydrochloric  arid  i-  split  off.  and  a  non- 
volatile unsaturated  hvdrocarbon  drving  oil  is 
left.     C.  \.  M. 

Phenols  and  formaldehydi  ;     Process   lor  obtaining 

hard    products    of    condensation    of .        K. 

Tarassoff,    Moscow,   and    P.   Shestakoff.    P 
grad.     Eng.  Pat   104.887,  Jan.  1!».   1916.  (Appl. 
No.  893  ot    L916.) 
Phenols  and  formaldehyde  or  its  polymers  are 
mixed    with    oil    of    turpentine    or    other   liipiid 
terpene  products,  or  with  coal  or  ui»l  tar,  or  non- 
phenolic  <>il>  obtained   in  the  distillation  o 
tar.  and  the  mixture  is  polymerised  or  condensed 
i-.i/..  a>  described  in  Eng.   Pats.  21,566  and   lc^l 
oi   1908  (this  J.,  1909,  374.  1  18).     The  initia 
of  the  process  is  carried  oul  at  temperatures  below 
the    boiling    point    of    the    mixture,    and    in    the 
presence   of   alkalis,  ammonia,    or   organic 
The  resulting  product  has  good  dielei  trio  prop 
and    is  not   affected   h\    various  chemical  agents, 
(See  also  Eng.  Pat.  2122  of   I'.min  :    this  J., 
252.)     ('.A.M. 

Preparation     of     reactin      products     [s/ii 

slilnlr]    irom    paraffin   hydrocarbons.      I  I 

295,594.     See  II.v. 


XIV— INDIA-RUBBER ;  GUTTA-PERCHA. 

Rubber  from  Eucommia  ulmoides,  Oliver.  A.  K. 
Sievers.  .1.  \m.r.  Cbem.  Soc.  1917.  39,  72a  731, 
Ether  readily  extracts  about  2%  of  caoutchoofl 
from  the  hark  of  Eucommia  ulmoides;  after  the 
solvent  has  been  evaporated,  the  residue  of 
caoutchouc  is  slowly  soluble  in  ether  (requiring 
about  in  hours)  and  also  in  toluene,  chloroform) 
carbon  bisulphide,  turpentine  oil,  carbon 
chloride,  and  gasoline,  but  i-  insoluble  in  alcohol. 
It-  rate  of  solubility  in  these  solvents  i-  -lightly 
different  from  those  of  specimens  of  raw  ruhbef 
from  Ceylon  and  Siam,  respectively. — W.  P.  S. 

Action    of    ozone    "/<    organic    compounds    [rubber 
•.-•'.     Harries  and  others.     See   XX. 

Patent. 

Rubber  composition  and  process  for  the  manufacturi 
thereof,  t'.  Pacchetti,  Milan.  Italv.  Eng.  l'at. 
105,026,  Sep.  5,  1916.  (Appl.  No.  l2.53Sof  1916.) 

A    COMPOSITION   of   rubber   or  the  like   is   mixed 
with    small    lengths    of    horse    hair,    hogshair,  0C 
bristles,  the  length  of  the  hairs  being  about 
mm.,  and  the  mixture  is  then  v  uicanised.  to 

a    non-slipping   material    suitable   for    hells,    pneu- 
matic   tyres,    and    packing    i  ings    for    si 
water  pipes.     Preferablj  the  hair  is  freed  fn 
prior  to  admixture  with  the  ruhher.  etc. — I'.  A.  M. 


XV.  LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Wattle  bark  industrtj  oj  Xatal.     Bull.   Imp.   list., 

1916,14,599     604.      (See  this  J..  1916.  1165.) 
Tin:    production    of    wattle    hark    in    \< 
1,300,000  cwts.  in  1913.  corresponding  to  2,350.000 
cwts.  of  the  green,  undried  hark.     Of  this  811,000 
cvvts.    lvalue   6325,000)    was    imported     into    tin 
United    Kingdom    for    re-export    and    honi 
Whilst  the  total  production  of  Natal  has  naturally 
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declined  since  1913,  the  quantity  need  in  the 
United  Kingdom  has  increased  remarkably.  The 
most  important  recent  development  of  the  industry 

lias  been  in  the  production  in  Natal  of  tanning 
extra' t.  .Several  patents  have  been  granted,  one 
factory  is  erected  and  others  are  in  course  of 
construction.  In  lull  work,  these  factories  will 
be  able  to  ileal  with  two-thirds  of  the  total  output 
of  bark.  In  one  of  the  patented  processes  the 
bark  is  simultaneously  crushed  between  bronze 
rollers  and  extracted  with  hot  water.  la  another 
the  dried  or  green  bark  is  first  finely  chopped,  then 
crushed  between  bronze  rollers,  and  subsequently 
extracted  in  large  leaching  vats.  The  spent  bark 
is  used  as  fuel.— F.  C.  T. 

Industrial  development  in  United. Provinces,  India. 

[Babul    pods   as   tanning    material.]     Bull.    Imp. 

lust..  1916,  14,  612 — 615. 
The  Board  of  Industries  recently  established  in 
the  United  Provinces  has  issued  several  memo- 
randa on  native  products  and  industries,  of  which 
one  deals  with  babul  {Acacia  arabica)  pods  as  a 
tanning  material.  The  difficulty  which  has 
hindered  the  use  of  these  pods  for  tanning  in  India 
has  been  the  great  liability  of  tie-  liquors  to 
fermentation.  Experiments  made  in  the  technical 
laboratories  of  the  Department  of  Industries, 
United  Provinces,  have  shown  that  the  fermenta- 
tion can  be  stopped  by  boiling  the  liquors,  by 
keeping  them  at  a  low  temperature,  or  by  tin- 
use  of  antiseptics  such  as  phenazole  or  carbolic 
a.  id.  Phenazole  is  alkaline,  but  quite  effective 
if  slightly  acidified  with  acetic  acid  ;  0-25%  or 
more  should  be  used,  calculated  on  the  tannin  l: 
material  ;  rather  more  carbolii-  acid  is  necessary. 
While  the  fermentation  of  untreated  liquors  is 
quite  rapid  at  b.V  P.  (is-  C),  very  little  takes 
place  at  50:  F.  tin  C),  and  it  is  probable  that 
babul  liquors  would  be  quite  suitable  for  use  in  the 
winter  months  in  India. — F.  C.  T. 

Paper  yarns.    [Treatment   with    tanning   materials.] 
Massot.     Sec  V. 

Patents. 

Bark  extracts;    Process  jor  obtaining  .     lb  C. 

Remolds.       Philadelphia,        Pa.       U.S.       Tat. 

1.220. .-,.57.  Mar.  27.   1917.      Date  of  appl.,  June 

22.  1916. 
The  bark  is  boiled  with  water,  the  extract  separated 
from  the  spent  bark  and  boiled  with  more  fresh 
bark,  ami  the  concentrated  extract  heated  and 
sprayed  through  relatively  dry  air  to  evaporate 
part   of   the   water. — ('.A.M. 

Products   adapted   la   precipitate   glue   or   like   sub- 

ces ;      Manufacture    of .     A.     Bomer, 

Stuttgart,  Assignor  to  Deutsch-Koloniale  Gerb- 
und  Farbstoff-Ges.,  Karlsruhe,  Germany.      I  .S. 

Pat.    1.222.033.   Apr.    lb.    1917.      Date  of  appl.. 
July  6,    1914. 
See    Ft.  Pat.  47  1.112  1  of  1914  :    this  J..  1915,  43S. 

Treatment   of   vulcanised    fibre    [leather   substitute], 
Eng.   Pat.   105,033.     Se<    V. 


XVI.— SOILS;    FERTILISERS. 

S     'a   and  fertilisers;     Tin    organic   nitrogen    com- 

<fe   of .      E.   (.'.    Lathrop.      J.    Franklin 

Inst..  1917,  183,  Hi.-,- lbs.      See  fchife  J..   1915, 

:      1916,    11()7.) 

Determinations  of  the  amide  nitrogen  in  a 
mixture  of  soil  and  dried  blood  (this. I..  i  n  i  •;.  ik>7) 
showed  t  hat  the  amount  increased  slightly  during 
the  sec<  nd  and  third  days  of  the  experiment,  but 
decreased  by  about  70%  from  the  third  to  the 
filth  day,  indicating  that  practically  all  of  it  was 


split  off  from  the  dried  blood  proteins  in  five  days. 

The  initial  increase  was  probably  due  to  the 
synthetic  action  of  micro-organisms,  and  the 
protoplasmic  proteins  produced  by  them  are  far 
more  stable  than  the  protein  of  dried  blood. 
The  nitrogenous  organic  compounds  so  tar  isolated 
from  soils  are  chiefly  primary  protein  decom- 
position products.  Nitrogen  metabolism  in  plants 
in  so  far  resembles  the  metabolism  in  animals 
that  organic  nitrogen  compounds  are  synthesised 
from  pre-existing  complex  nitrogenous  matter: 
this  fact  and  the  related  one.  that  soil  organisms 
are  influenced  by  such  compounds,  are  of  great 
agricultural  importance.  Recent  analyses  of 
cottonseed  meal,  tankage,  and  blood  meal  show 
that  their  organic  nitrogen  content  is  very  similar 
to  that  of  dried  blood,  hence  it  is  probable  that 
their  decomposition  products  in  the  soil  are 
also  similar.  The  principle  of  the  manufacture 
of  processed  fertilisers  is  the  same  as  that  of  the 
rendering  available  of  the  nitrogenous  organic 
matter  of  the  soil.  vi~..  the  partial  or  complete 
hydrolysis  of  proteins  :  and  in  general  the  fer- 
tilising effect  is  proportional  to  the  extent  of 
hydrolysis.  Any  method  which  seeks  to  deter- 
mine the  availability  of  the  nitrogen  in  an  organic 
fertiliser  by  measuring  the  ammonification  which 
takes  place  in  a  given  time  under  biological 
conditions,  must  be-  incomplete  if  it  fails  to  take 
into  account  the  intermediate  products  produced 
by  partial  hydrolysis. — E.  II.  T. 

Plant*  ;     Inflw  are    of    certain    organic    substances 

on  the  development  of .    /.    (f.  Ciamician  and 

C.  Ravenna.  Atti'R.  Accad.  Lincei,  1917.  [v], 
26,  i.,  3—7.  J.  Chem.  Soc,  1917,  112,i.,  244—245. 
The  accessory  substances  of  vegetable  organisms, 
such  as  glucosides,  alkaloids,  colouring  matters 
other  than  chlorophyll,  etc..  are  regarded  by  some 
authorities  as  reserve  food  materials  and  by  others 
as  excretory  products.  The  authors,  who  favour 
the  former  view,  have  investigated  the  influence 
of  certain  of  these  substances  cm  the  development 
of  plants.  When  an  organic  compound  is  intro- 
duced into  an  adult  plant  either  by  way  of  the 
roots  or  by  inoculation  into  the  stem,  no  apparent 
external  change  is  produced,  provided  that  the 
nature  and  amount  of  the  substance  are  such  that 
the  plant  remains  alive.  The  germination  of  beans 
and  maize  on  cotton-wool  is  almost  completely 
inhibited  by  watering  with  0-1  °0  mandelonitrile 
solution,  whereas  when  an  amygdalin  solution  of 
corresponding  concentration  (0-55%)  is  used, 
all  the  seeds  germinate  like  those  treated  with 
water.  If.  however,  the  mandelonitrile  is  first 
administered  some  days  after  germination,  the 
plants  develop,  although  comparatively  slowly, 
the  height  attained  beinu  less  and  the  root- 
growth  not  so  marked;  on  the  other  hand,  the 
stems  are  thicker  anil  the  plants  more  robust. 
since  they  are  able  to  live  through  the  winter, 
whilst  those  provided  with  complete  nutriment 
dry  up  in  October.  Th«t  these  plants  treated 
with  mandelonitrile  are  nourished  at  the  expense 
of  the  nitrogen  of  this  compound  whilst  the 
benzaldehyde  undergoes  oxidation  or  other  trans- 
formation, is  shown  by  the  absence  of  hydrocyanic 
acid  or  benzaldehyde.  even  after  the  extract  of  the 
plant  has  been  treated  with  emulsin.  Hydro- 
cyanic acid  in  0-1  °n  concentration  retards  or 
prevents  the  germination  of  beans  and  maize, 
and  those  plants  (about  30%)  which  grow  ' 
soon  die.  Nicotine  tartrate  solution  containing 
0-1% of  theaLkaloid  behaves  similarly  towards  de- 
seeds, and  even  when  it  is  first  applied  subse- 
quently to  the  germination,  the  plants  grow 
slowly  and  abnormally.  Strychnine  tartrate  ot 
similar  concentration  has  no  apparent  influence 
on  the  germination  of  the  seeds,  bul  I  dry 

up  after  a   Eew  days.     Thi  ■dteine  or 

morphine  is  similar  to  that  of  strycl 
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Soil    protozoa    and    soil    sterilisation;     Review    of 

investigations  in .     X.  Kopeloff  ami  D.  A. 

Coleman.    .Soil  Sci.,  1917,  3,  197—269. 

Patents 

Soil:    Method  of  sterilising for  tobacco-plant 

/mis.  vir.  w.  T.  young  and  .1.  Chapman,  Ailens- 
vffle,  Kv.  r.s.  Pat.  1,222,253,  Apr.  L0,  1917. 
Date  of  appl.,  Feb.  19,  1917. 
The  bed  is  divide,!  into  sections,  unslaked  lime 
is  piled  on  the  soil  al  the  centre  of  each  section, 
the  lime  is  saturated  with  water,  the  surface  soil 
scraped  over  the  slaking  lime  to  form  a  mound. 
and  the  latter  levelled  after  slaking  is  completed. 

— W.  K.  s. 

Phosphates  :     Process    for   producing    citrate-soluble 

.      ,T.    (i.    Lipman,     New   Brunswick,    N.J. 

l.s.  Pat.  1,222,112,  Apr.  10,  1917.  Date  ol 
appl..  Feb.  17.  1916. 
Finely-ground  phosphate  rock  is  mixed  with 
finely-divided  sulphur  and  fertile  soil,  whereby 
lhi>  sulphur  is  oxidised  by  bacteria]  action,  and  tne 
resulting  arid  a.ts  on  the  phosphate  rock,  pro- 
ducing soluble  pbosphates.  Rotted  manure  and 
water  may  also  be  added  to  the  mixture  to  increase 
the  bacteria]  activity,  and  accelerate  the  oxidation 
of  the  sulphur.  The.  following  proportions  are 
given:  —  Phosphate  rock  10.  sulphur  1  to  1. 
manure  .">  to  10,  and  fertile  soil  5  to  20  parts. 

—J.  B.  C.  K. 

Fertiliser  [mads  from   calcium    nitrate  and   urea']. 

Hadische  Aniliii  u.  Soda-Fabr.  <  !er.  I 'at.  29.").. ">  IK, 
\pr.  29,  1915. 
Dot  bus  compounds  of  calcium  nitrate  and  urea. 
prepared,  for  example,  by  intimately  mixing  the 
respective  constituents  in  the  molecular  pro- 
portion. 1  :  I.  and  drying  the  resulting  paste, 
are  claimed  as  fertilisers.  The  products  arc  non- 
hygroscopic. — F.  Soon. 

Fertiliser;    New  compound  Jor  use  as  a ami 

method  of  fertilising.  J.  V.  Johnson.  London 
From  Hadische  Anilin  u.  Soda  Fabr.,  Lud- 
wigshafen,  (iermanv.  Eng.  Pat.  103,722,  .Mar.  0, 
19i6\    (  Ippl.  No.  3345  of  1916.) 

See  Ger.  Pat.  295,548  of  1915  :    pre, -ding. 

Fertiliser   from    peat  :      Process    of    making — 

J.    J.    A.    de    Whalley.     I Assignor    to    The 

Molassine  Co.,  Ltd.,  East  Greenwich,  r.s.  Pat. 
l,221,979,Apr.l0,1917.  Dai appl. ..Mar. 2.  1916. 

See  Eng.  Pats.  14,487  and  17. sis  of  1915  :  this  J., 

1916,  1 168. 
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Saponin  in  extracted  beetroot.  Andrlik.  Bdhm. 
/.cits.  Zuckerind.,  1917,  41,  343.  Chem.-Zeit., 
1917.  41,  Hep.,  103. 

Extracted  beetrool  shces  as  obtained  from 
the  factories  contain  when  dried  below  100  ('. 
iii. nit    li',,  of  saponin   (about  0-1  %  of  the  fresh 

I trout  i.    it  i>  present  in  combined  Form,  hut  can 

i  obtained  in  pure  condition  by  hydrolysis 
for  24  hours  in  the  cold  with  50%  alcohol  and  1  ",, 
ol  sodium  hydroxide,  or  with  96%  alcohol  in 
presence   of   2   to    l"(,   of   sulphuric    acid,    or   more 

rapidly  bj   boiling  for  -  mins.  with  the  alcoholic   l 
acid.— C.  A.  M. 

Ketohexose ;      Thiobarbiluric    acid    as    «     reagent 


for 


<•.     iv     I'l  u-.i J.  Biol.   Chem., 

iri7 ons 


.•IIS 


1917.   29.  207- 
THE     hexoses     arc     m readilj      converted     into 

bydroxymethylfurfural  than  are  the  aldoses,  ami 
t lie  test   proposed  depends  on  the  detection  ol  tic 


hydroxymethylfurfural  hy  means  of  the  oranye- 
coloured  precipitate  which  it  yields  with  thio- 
barbituric  acid  in  hydrochloric  acid  solution.  The 
substance  to  be  tested  is  boiled  with  12°,,  hydro/ 
chloric   acid,   the  solution  then  cooled,   and   a   few 

drops  of  thiobarbituric  acid  solution  (in  12'*,, 
hydrochloric  acid)  are  added.  If  a  ketohexose 
was     present      originally,     an      orange-coloured 

precipitate  forms  gradually.      Aldoses  may  yield  a 

yellow  solution  with  tin-  test,  hut  a  precipitate  is 
not  formed. — W.  P.  s. 

Starches;    Determination  of  gelalinisation  temperan 

/iocs-   of  by   means  of  on  eleclriealhj  heated 

chamber  on  the  microscope  stage.     A.  \V.  Dox  and 

<■.  \V.  Hoark.  jun.     .1.  Amer.  (hem.  So...   19171 
39.   712-  7  1.-.. 

'I'm:  heating  device  employed  is  a  "  No.  s.  electric, 
incubator   for  the   microscope   stage,"    especially 

adjustedfortemperaturcsupto.su    ('.       \  pie f 

asbestos  hoard  inserted  between  the  stage  and  the 
heating  chamber  will  prevent  considerable  loss  of 
heat.  A  small  amount  of  the  starch  to  be  tested 
is  placed  on  a  cover  glass,  moist  ened  w  it  h  a  drop  al 
Water,  and  the  cover  vclass  is  placed  over  the 
depression  in  a  hanging-drop  slide:  the  latter 
is  then  supported  on  two  short  rods  at  the  bottom  al 
the  chamber,  which  has  been  heated  previouslj  td 
tin  ('..a  mica  cover,  provided  with  a  hole  for  the 
objective,  is  placed  in  posit  ion.  and  the  temperature 
is  increased  slowly  until  anisotropy  disappears  in 
all  the  grains  that  are  large  enough  to  show  the 
characteristic  shape  and  markings.  This  operation 
serves  as  a  preliminary  orientation.  The  test  is 
then  repeated,  starting  .">  below  the  previously 
noted  gelatinising  temperature  and  increasing  the 
temperature  at  the  rate  of  1  C.  per  min.  The 
gelatinising  temperature  w  ill  he  found  to  be  slightly 
below  that  observed  in  the  preliminary  test.  '1  lo- 
use of  a  short  thermometer  is  recommended,  and 
owing  to  variations  in  the  temperature  at  different 
parts  of  the  chamber,  a  correcting  factor  is  found 
1 1>  determining  the  melting  points  of  such  substances 
as  palmitic  acid,  phthalide,  or  azobenzene,  under 
the  same  conditions  that  prevailed  during  the 
gelatinisation  tests:  the  correction  will  usually 
in-  about —3-8  ('.  The  gelatinisation  points  of 
the  starches  from  13  varieties  of  maize  were  found 
to  vary  from  till  to  711  ('..  but  concordant 
results  were  obtained  for  each  variety. — W.  P.  S. 

Invertase  action  :   Kinetics  of .     .1.  M.  Nelson 

and    W.    ('.    Vbsburgh.     J.    Amer.    Chem.    So... 
1917.   39.   790—811. 

The  velocity  of  the  in\  ersion  of  sucrose  by  inverl 

is  directly  proportional  to  the  concentration  of  tic 
invertase  and  is  nearh  independent  of  the  concentra- 
tion  of   the  sugar  solution:     in   the  case  of    \ 
dilute    sucrose    solutions,     however,     the     velocitj 
increases    with    an    increase    of    the    concent  rat  inn 

of  the  sugar  up  to  .">  grms.  per  100  e.c.  Experi- 
mental results  obtained  agree  with  the  view  I  hat  the 
rent  ion  is  a  t  w  o-phaseone  and  cont  radicl  t  he  claim 
t  hat  the  kinetics  of  invertase  act  ion  conform  to  the 

unimolccular     law      for      homogen is     reaction-. 

Adsorption  is  one  of  the  controlling  factors  of  the 
kinel  ics  of  t  he  acl  ion.  Tic  inv  ersion  of  sucrose  by 
invertase  is  a  different  t  >  I •■  -  of  heterogeneo 
catalytic  reaction  from  the  dissociation  of  stibine 
into  antimony  and  hydrogen  in  the  presence  ol 
metallic  antimony,  and  the  dissociation  of  molecular 
hydrogen  into  atomic  hydrogen  in  tic  pri 
of  heated  metals.  (See  also  Henri,  this  .1..  1906, 
131.)    W.  P.  s. 

'    institution  ami   technical    importance    of  pectins, 
Ehrlich.     See  \l\.\. 

/-  /.  curonic acid.     Suarez.     Sa  XIXv. 

1 1  i  urrence  of  melliiic  acid.     Von  Lippmann. 

XXIV. 
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Patent. 

Aqueous    solutions    [e.g.    massecuite]  ;    Method    of 

evaporating  - .     K.  U.  Bunker.  Vonkers.  N.Y. 

U.S.    Tat,'    1.221.022.    Apr.   3,    1917.     Date    of 
appl.,  Dec.  8,   1913. 

An  aqueous  solution,  e.g.,  massecuite,  is  evaporated 
in  a  series  of  four  vacuum  chambers.  The  material 
is  boiled  successively  in  three  of  the  chambers 
having  progressively  higher  t  emperatures  and  lower 
vacua,  and  finally  in  the  fourth  chamber  in  which 
the  temperature  is  lower  than  in  the  third.  Each 
chamber  is  divided  into  a  number  of  pockets 
having  a  vapour  space  in  common,  and  the  charges 
of  material  in  the  pockets,  after  concentration,  are 
withdrawn  separately  and  transferred  to  peckets 
in  the  next  vacuum  chamber  of  the  series.  The 
vapour  from  each  chamber  is  passed  into  the  next 
chamber,  with  the  exception  that  "  the  fourth 
chanil  ler  is  next  to  the  last  in  order  of  progression  of 
the   vapour." — \V.   F.   F. 

XVIII— FERMENTATION    INDUSTRIES. 

Wine ;  Chemical  equilibrium  between  tartaric  acid 
and  dipotassium  tartrate  as  basis  for  the  de- 
acidification   of   with   this   salt.     T.    Paul. 

'/..   Elektrochem..    1917,    23,   65—86.     (See  also 
this  J.,  1915,  1159;    1916,  134.) 

The  author  has  studied,  from  the  standpoint  of 
electrolytic  dissociation,  the  reactions  involved 
in  the  treatment  of  acid  wines  with  dipotassium 
tartrate  to  precipitate  excessive  amounts  of 
tartaric  acid  as  monopotassiurn  salt  (tartar),  a 
treatment  first  proposed  by  Liebig,  but  since 
undeservedly  neglected.  The  solubility  of  mono- 
potassium  tartrate  at  18°  C.  was  found  to  be 
4-903  grms.  per  litre  (of  solvent)  in  pure  water, 
and  3-58,  2-94.  and  2-57  grms.  per  litre  in  water 
containing  5,  8,  and  10  grms.  of  alcohol  per  100  c.c. 
One  per  cent,  solutions  of  tartaric  acid  in  water 
and  in  dilute  alcohol  were  treated  with  dipotassium 
tartrate  in  quantities  ranging  from  0  to  the  full 
equivalent  of  the  acid  present,  and  the  equilibria 
produced  were  accounted  for  satisfactorily  in 
terms  of  the  known  laws  of  electrolytic  dissociation. 
Small  quantities  of  the  dipotassium  salt,  insuffi- 
cient to  produce  any  precipitation  of  tartar,  had 
bo  effect  on  the  acidity  determined  by  titration, 
but  larger  quantities  reduced  the  acidity  to  an 
extent  proportional  to  the  amount  of  tartar  pre- 
cipitated. The  concentration  of  hydrogen  ions, 
however,  fell  to  about  half  its  original  value  on 
addition  of  only  one-tenth  of  the  amount  of 
dipotassium  salt  equivalent  to  the  tartaric  acid 
present,  and  was  still  further  reduced  by  larger 
amounts  of  the  salt.  Addition  of  dipotassium 
tartrate  to  natural  wines  of  excessive  acidity  pro- 
duced  substantially  similar  results,  though  the 
fall  in  the  concentration  of  hydrogen  ions  was 
more  nearly  proportional  to  tlxe  quantity  of  added 
salt  than  in  the  experiments  mentioned  above. 
This  method  of  treating  acid  wines  has  less  effect 
on  their  constitution  than  the  use  of  calcium 
carbonate  (see  this  J.,  1916,  134).  It  does  not 
introduce  a  foreign  substance  into  the  wine,  nor 
does  it  raise  the  ash-  or  extract-content  appreci- 
ably, for  the  greater  part  of  the  added  salt  is 
again  lemoved  in  the  form  of  tartar.  If  added 
in  the  form  of  a  saturated  solution,  the  dipotassium 
salt  immediately  exerts  its  full  effect  in  reducing 
the  concentration  of  hydrogen  ions  (on  which  the 
acid  flavour  of  the  wine  depends),  although  the 
tartar  formed  may  not  begin  to  separate  for  some 
time  :  the  separation  is,  however,  usually  complete 
within  24  hours.  The  treatment  may  therefore 
be  simply  carried  out  by  adding  a  saturated  solu- 
tion of  dipotassium  tartrate  in  small  quantities 
until  the  desired  alteration  of  flavour  Ls  attained, 
and  then  leaving  the  wine  to  stand  until  the  tartar 
separates. — J,  H.  L. 


Wines  ;  White  "  casse  "  of  .      Fonzes-Diacon. 

Comptes  rend     1017,   164,  050-652.      (See  this 
o .,  iyi  < ,  ibb.) 

Treatmext  with  citric  acid  does  not  alwavs 
prevent  the  appearance  of  white  casse  in  wines  ; 
the  maximum  amount  which  may  be  added  in 
France  is  0o  grin,  per  litre,  but  for  some  wines 
manufactured  with  the  aid  of  sulphurous  solutions 
of  ammonium  phosphate.  2  grms.  of  citric  acid  per 
litre  has  been  found  insufficient.  Another  method 
of  treatment,  now  illegal,  consists  in  adding 
oxalic  acid  or  potassium  oxalate.  Part  of  the 
lime  present  is  thus  precipitated,  but  some  oxalic 
acid  always  remains  in  solution  and  this  appears 
so  to  influence  the  equilibrium  in  solution  as  to 
prevent   the   separation   of   ferric    phosphate. 

—J.  H.  L. 
Application  of  the  Komarowslcy  reaction   ax  a   test 
of  purity  of  concentrated  sulphuric  acid.     Sec  VI ! . 

ntaniinc  content  of  brewers'  yeast.     Seidell.     See 
XIXa. 

Patent. 
Sulphite  waste  liquor;    Fermentation  or  .     A. 

V.    Jernberg,     Tidaholm.    Sweden.     U.S.    Pat. 

1.221,058,  Apr.  3, 1917.  Dateof  appl. .Feb.  6, 1917. 
si  i.phite  waste  liquor  is  prepared  for  fermentation 
by  the  addition  of  a  neutralising  agent  and  a 
suitable  quantity  of  calcium  cyanamide,  previouslv 
treated  with  water  or  steam,  corresponding  to 
the  need  of  nitrogen  and  the  aciditv  of  the  lye. 

—J.  F.  B. 


XIXa— FOODS. 

Butter ;      Method    of    preserving 


— .  T.  Paul. 
Chem.-Zeit.,  1917.  41,  71—75. 
The  butter  is  melted  at  40 J  to  45 3  C,  and  the  fat 
separated,  and  while  still  warm  stirred  with  salt 
(30  grms.  per  lb.  of  fat)  which  has  been  strongly 
heated  and  then  cooled  to  about  45 3  C.  The 
vessel  is  allowed  to  stand  for  2  to  3  hours  iD  a  warm 
place  so  that  the  fat  remains  fluid,  and  the  mixture 
is  meanwhile  frequently  stirred.  It  is  then 
filtered  through  cotton  wool  in  a  hot  water  funnel, 
and  the  filtered  fat  is  placed  in  bottles,  which  should 
be  filled  to  within  1  to  2  cm.  of  thestopper,  and  kept 
in  the  dark  in  a  cool  place.  To  reproduce  the 
butter,  the  fat  is  melted  at  about  40°  C,  and  85 
parts  by  weight  Ls  vigorously  shaken  with  15 
parts  of  fresh  milk  for  2  to  3  mins.,  and  the 
emulsion  is  rapidly  cooled  by  means  of  ice-water. 
Butter  fat  thus  preserved  will  keep  for  at  least  a 
year. — C.  A.  M. 

Calcium    in    blood   and   milk  ;    Rapid   method  for 

determining .     11.  Lyman.     J.  Biol.  Chetu.. 

1917,  29,  169—178. 
Five  c.c.  of  blood,  or  the  same  quantity  of  a 
mixture  of  10  c.c.  of  milk  and  190  c.c.  of  water,  is 
mixed  with  15  c.c.  of  a  6-5 °0  solution  of  trichloro- 
acetic mid.  the  mixture  is  filtered,  10  c.c.  of  the 
filtrate  is  neutralised  with  ammonia,  and  a  slight 
excess  of  dilute  nitric  acid  is  added,  followed  by 
oxalic  acid  and  sodium  acetate.  After  18  hours, 
the  precipitated  calcium  oxalate  is  separated  by 
centrifugal  action,  washed  with  ammonium  oxalate 
solution,  dissolved  in  a  very  small  quantity  of 
nitric  arid,  the  solution  mixed  with  an  excess  o* 
ammonium  stearate  solution,  and  the  turbidity 
produced  compared  in  a  nephelometer  with  thai 
given  under  similar  conditions  by  a  known  amount 
of  calcium  oxalate  dissolved  in  nitric  acid. — YV.  P  s. 

—  in  dilute  sodium  chloride 
7.      Elektrochem.,     1917, 


Casein  :  Solubility  of — 

solutions.     S.     Rvu. 

23,  19—23. 
When   pure  casein   is   dissolved    in   standardised 
sodium  hydroxide  solution,  and  standard  hydro- 
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chloric  acid  then  added,  after  the  free  alkali  has 
n   neutralised   the  sodium  caseinste  is  decom- 
posed, yielding  free  casein  and   sodium  chloride. 
The  separation  ol  the  casein  produces  an  opales- 
cence before  actual  precipitation  takes  place.      If. 
owing  to  the  presence  ot  dissolved  sodium  chloride, 
an  r\i  i'"  ol  casi  in  is  dissolved,  tin-  opalescence  is 
observed   before  the  neutral   pi. int.   as  given   by 
phenotphthalein,   i<   reached    [i.e.,    before  all   the 
ni.it.'  has   been  decomposed    by  the  arid)  :  if 
the  am. unit   of  dissolved  casein  is  deficient,  then 
more  acid  than    o  responds  to  the  alkali  used  must 
he  added   to  cause  the  opalescence.     This  is  the 
principle  of  a   method   described    for  tracing  the 
t    i.i   sodium   chloride  upon  the  solubility  of 
.--.in  in  water.     The  titration  is  performed   in  a 
losed  cylindrical  jar  provided  with  a  tightly-fitting 
oork  through  which  pass  a  mechanical  stirrer,  a 
thermometer,  and  the  prolongations  oi  the  jets  of 
two  burettes  containing  respectively  tin'  acid  ami 
the  alkali.      Experimenting  with  sodium  chloride 
solutions   of   22   different    concentrations,    it    was 
found   that    tli.-  solubility   rose  rapidly  with   the 

concentrati i   tin-  chloride  up   to  0-115  grm.- 

mol.  per  litre,  and  that  above  this  concentration  it 
fell,  at  Brsl  rapidly,  then  more  slowly,  ami  finally 
tended  to  remain  constant.-    E.  II.  T. 

Cam  .  Sterilisation  oj .     A.  Kossowicz. 

Chem.-Zeit.,    1917,  '  41,    211-  213. 
Meat  packed  in  tins  of  250  e.c.  capacity  ought  to 
sterilised  tor  at  leasl  an  hour,  oi  which  nol  less 
t  ban  i.".  miti-.  should  be  at  a  temperature  of  120°  to 
iL'i-.VC.  corresponding  to  a  pressure  of   1   to   \\ 
atmos.      A  pressure  of  I  atmos.,  corresponding  to 
aboui  120    C.,  would  be  sufficient,  but  il  is  necessary 
in   practice  to   make  allowance  for  possible  un- 
wed reduction  of  tin-  strain  pressure,  especially 
when     several     autoclaves    are    working     simul- 
taneously, and  it   is  therefore  advisable  to  use  a 
pressure  of    1  1   atmos.     At    11   atmos.   the  meat 
ii    becomes    too    soft    and    too   readily    disin- 
tegrated.     In  the  ease  ol  larger  or  smaller  tins  the 
juration    of    the    sterilisation    is    correspondingly 
varied  in  accordance  with  the  results  of  experi- 
ments.    The  empty  tins  should  be  tested  for  pin- 
holes tinder  water  at   a   pressure  of  :i  atmos.,  an. I 
then  washed  inrunninghol  and  cold  water.     After 
sterilisation   they   are  wiped    free   from  fat.   etc., 
immediately  after   removal   from   the  autoclaves, 
and    are   then    ~.-t    aside   for   observation,    before 
packing,  for  at  least   14  days  at  20    to  30°  C.     At 
temperatures  below  20    C,  the  observation  period 
must   l.e  extended    to    1   to  s   weeks.      \ft.-r  the 
removal    ol    blown    tins,   etc.,   the    remainder    is 
coated  with  a  thin  film  of  vaseline  as  a 
tion  against  rust,  ami  packed.—  ('•  A.  \1. 

Oat  kernel ;    Vaturi  oi  On  dietary 'deficiencies  of  iht 
— .     E.  V.  McCbllum,  X.  Simmonds.  and  \V. 

Pit/..     .1.  Biol.  Chem..  1017.  29,  ::i  I      354. 
Feeding  experiments  on  rats  were  made  with  oat 

nels    and    purified    food    principles.     It     was 
found  that  the  oat  kernel  contained  proteins  i 

i.r   quality    than    those   of    maize   and    whi 
kernels.     These  proteins  w.  supplemented 

very  satisfactorily  by  tie'  addition  of  casein,  hut 
gelatin  in  about    equal  quantity    gave  very  irood 

.Ms.     Th.'  hulled   ..at    kernel  does  not   induce 

growth,   hut    with    addition    of    1. utter   fat    rails.-    a 

slow  increase.  The  addition  of  a  single  food 
principle  such  as  protein,  inorganic  salts,  .-t.-..  does 
not  induce  growth,  hut  the  addition  of  two 
principles  does  so,  provided  on,-  of  them  is  a 

mixture.  Throat  kernel  causes  injur}  to  animals 
when  their  di.t  is  of  such  a  kind  as  to  lower  their 
vitality.-  J.  II.  -I. 

i  'oilonst  ■  I  T.   is.  '  Isborne 

and  1..    Ii.    Mendel.     .1.    Biol.  Chem.,    L917,   29. 

■  7. 

□   white  rats 


with  cottonseed  meal  and  flour,  both  when  used 

a-  the   v,,],.   protein   in  the  dirt    and   when    used   ill 

small  ipiantin  to  supplement  less  efficient  proteins. 
In  all  cases  satisfactory  growth  of  th.-  animals 
took  place.  Cottonseed  kernels  were,  however, 
unsatisfactory,  due  to  th.-  presence  of  a  con- 
stituent which  was  either  directly  poisonous  ..i 
else  so  unpalatable  a-  to  cause  th.-  animal! 
refuse  to  .at  th.-  food.  The  injurious  constituent 
could  be  extracted  by  ether,  and  th.-  extracted 
kernels,  and  kernels  which  had  been  -t. 
some  hours,  proved  satisfactory  foods.  '  ol  on — d 
oil  was  harmless.     J.  H.  J. 

Inositolphosphoric  mills  oj   cottonseed  mini.     .1.   It. 
Rather.     J.  Amer.  Chem.  Soc,  1017.  39,  777— 

7so. 

An  inositolphosphoric  arid  corresponding  in 
composition  with  inositoltriphosphorir  arid, 
i  ',  I  [,((  II I  I ,( II  .I't  >,  I ,,.  ua-  isolated  from  certain 
samples  of  cottonseed  meal,  hxit  this  compound 
does  not  appear  to  he  a  constant  constituent  of  the 
meal.  Prom  ol  her  samples  of  t  he  meal  an  inositol- 
phosphoric  arid  was  separated  which  corresponded 
in  composition  with  inositolpentaphosphorie  arid. 
C.II.MUl  nil  I'll,!,,  or  equalh  well  with  the  and. 
( ',  .1 1 41< )  ,.l\,  :  in  view  of  the  theoretical  pos-i- 
l.ilit\  of 'the  existence  of  the  pentaphosphorii  arid, 
it  appears  besl  to  ascribe  t.>  it  the  former  formula. 
(See  also  this  .1..   1915,  630.)     W.  P.  S. 

Yiliin line    content    of    brewers'    yeast.     A.    Seidell. 

J.  Biol.  Chem.,   1!»17.   29,   145  -154. 
\  —  DMTNG  t  hat  all  the  nil  rogen  contained  in  fulli 

earth  which  has  l n  shaken  with  the  filtrate  from 

autolysed    yeast    is    derived    from    vitanii 
maximum   quantity    of  the  latter  which   can 
present    in   the   original   filtrate   is   0-18   grm.   p.  i 
inn    c.c.      In    the   rase   of    pigeons,    the    vitamin* 
deficiency    of  an  exclusive  diet   of  polished  ri. . 
just  replaced   by  daily  doses  of  1  e.e.  of  tl 
filtrate  from  autolysed  brewers'  yeast  ;    equivalent 
doses   of   freshly-pressed    yeast    do   not    replace  the 
vitamin.'    deficiency    of     polished     rice,     and 
autolytic  process  appears,   therefore,  to  intlm 
favourable  the  a.-tivitv  of  the  vitainine  of  hrewi 
yeast. — W.  P.  S. 

Ari/inini      in     proteins;       Method     inr     uccura 

estimating    .     B.    ('.     I".     Jansen.     Chem. 

Weekblad,  1917,   14,  125-   129.     J.  Chem.  S 
1917.  112,  ii..   184. 
\i:..ini.\i:    ran    be    estimated    quantitatively     in 
proteins  by  the  action  of  arginase  and  urease  oa 
the  bydrolysed   product   after  elimination  of  ; 
ammonia.     The  arginase  decomposes  the  argimnea 
with  formation  of  an  equimolecular  proportion  a 
urea,   which   is  converted   by  the  urease  into  am- 
monium carbonate. 

Pectins;   Constitution   and  Inliniinl   intjti 

.    F.  Ehrlii  h.    Chem.-Zeit.,    1!U7.   41.  197 
200.     (See  also  Schrvver  and    Havnes.   tl 

11117.   :.17.i 

"Crude    pectin"    may    be    separated    from    tin 
residual  cellular  membrane  of  the  beet  '<< 

expression  of  the  juice  and   washing.     It   ...nsjsis 
of  two  roust  it  uriii  s  which  ran  be  r.-.i.lih  separati 
one  of  these   is  a   laevo-rotatory    araban.   |  a  fe  = 

17  1      to    121   .  which    when    boiled   with   dil 
organic   acids   yields   dextro-rotatory   /-arabinoi 
Since  the  araban  is  readil}   soluble  in  urf 

is  not  precipitated  by  lime  or  lead  acetate,  it  m 
pass   into   the   syrups   and    molasses    in   tl 
factories,  and  probably  contributes  to  the  a  pi 
losses   of   sugar   as   indicated    l>\    thi 
t.-sts.     The  other  and  main  constituent  ol  Iheci 
pectin    is    a    dextro-rotatorj     calcium-map 
salt  of  pectic  arid,  and  has  the  same  properties 
that    isolated    from   the  crude   pectins  of  aprici 
and  peel.      It  contains  about  6' 
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an .]  has  a  specific  rotation  of  [a]D  =  •  150  1"  1  55  . 
On  adding  alcohol  and  hydrochloric  acid  to  its 
aqueous  solution  the  free  pectic  acid  is  precipitated 
as  a  powder,  which  when  washed  with  alrohol  and 
ether  and  dried  at  100  C.  still  contains  about  0-4  to 
0-6  ,  ^f  ash,  and  has  a  composition,  calculated  on 
tin'  ash-free  substance,  of  ('.  13-70;  H.  5-45  :  and 
().  50-85%.  It  contains  ahout  9%  of  methoxyl, 
behaves  as  a  weak  acid,  and  has  a  specific 
rotation  of  ahout  [a]D=  —  220  .  Pure  pectic  acid 
thus  separated  from  different  kinds  of  vegetable 
Substances  was  free  from  pentoses,  though  it  garve 
the  pentose  reactions  with  orcinol  and  resorcinol 
and  yielded  a  considerable  amount  of  furfural 
when  distilled  with  hydrochloric  acid.  On  oxida- 
tion with  nitric  acid  it  yielded  up  to  50  °D  of  mucic 
a<  id.  attributable  to  the  presence  of  galactose. 
The  solution  gave  Tollens'  naphthoresorcinol  reac- 
tion for  glucuronic  acid.  Hydrolysis  of  the  pectic 
acid  with  acids  and  alkalis  showed  that  it  contained 
a  compound  of  d-galactose  with  an  isomer  of 
glucuronic  acid,  d-galacturonic  acid  (see  Suarez, 
following  abstract).  By  restricted  hydrolysis  with 
0 •">  to  1  "0  oxalic  acid  solution,  a  dextro-rotatory 
galactose-galacturonie  acid. 

(C,H18O6-r-GeHl0O7-H2O=C^!Ha0O12), 

was  obtained.  This  is  an  amorphous  monobasic 
acid  which  is  soluble  in  water,  gives  the  orcinol 
and  naphthoresorcinol  reactions,  and  yields  much 
mucic  acid  on  oxidation.  Complete  hydrolysis  of 
pectic  acid  is  best  effected  by  boiling  with  oxalic- 
acid  solution  under  pressure  (130:  to  140C.). 
On  treating  pure  pectic  acid  with  an  excess  of 
sodium  hydroxide  solution,  a  gelatinous  deposit 
of  a  sodium  salt  is  obtained,  and  by  treating  this 
with  hydrochloric  acid  a  nearly  insoluble  acid  with 
Very  high  specific  rotation.  [a]D=^--70  .  is 
obtained,  which  appears  to  be  formed  by  the 
elimination  of  '9  mols.  of  water  from  4  mols. 
■  it  d-galacturonic  acid  :  4O6Hl0O7  —  3BT,0  = 
02iH3]O 2S.  For  this  acid,  which  contains  four 
ti -i  e  hydroxy!  groups,  the  name  of  d-tetragalacturonic 
arid  is  suggested.  It  gives  all  the  colour  reactions 
of  the  pentoses  and  glucuronic  acid,  and  yields 
70%,  or  more,  of  its  weight  of  mucic  acid  on 
oxidation.  When  hydrolysed  with  dilute  oxalic- 
acid  under  pressure,  it  yields  a  new  stereoisomeric 
d-glucuronic  acid.  —  rf-galacturonic  acid — which 
gives  all  the  typical  reactions  of  glucuronic  acid. 
such  as  reduction  of  Fehling's  solution  in  the  cold. 
Unlike  glucuronic-  acid,  it  forms  crystalline  phenyl- 
hydrazine  derivatives,  and  readily  soluble  com- 
pounds with  alkaloids,  such  as  the cinchonine  salt, 
which  crvstallises  in  rhombic  needles  (m.  pt. 
158  ('.)  and  has  [a]D  =  +134°.  These  results 
indicate-  that  the-  natural  pec-tin  of  vegetable  cell 
membranes  must  be  regarded  as  the  calcium- 
magnesium  salt  of  a  complex  anhydro-arabino- 
galactose-methoxytetragalacturonic  acid.  With  re- 
gard to  the  utilisation  of  pectin,  it  is  pointed  out 
that  the  dry  cellular  membrane  of  the  beetroot 
contains  up  to  25  or  30%  of  crude  pectin,  and 
that  there  would  be  no  difficulty  in  associating 
its  production  with  the  manufacture  of  sugar. 
Pectin  substances  are  suitable  for  fodder,  and  it 
may  be  possible  to  treat  .rude  pec-tin  by  hydrolysis 
or  otherwise  in  such  a  way  as  to  render  at  teas! 
the  galactose  group  available  for  human  food. 

— C.  A.  M. 

Glucuronic  acid  [from  humus];  An  isomer  of . 

M.  I..  Suarez.  Chem.-Zeit.,  1917,  41.  87. 
TiiF.  expressed  pulp  of  lemons  was  finely  divided, 
washed  with  cold  water  until  the  washings  no 
longer  reduced  Fehling's  solution,  and  1  kilo,  of 
the  pressed  mass  heated  for  1'.  hours  in  an  auto- 
clave at  iimi  C.  with  5  kilos,  of  water  containing 
10  grms.  of  sulphuric  acid,  and  then  again  pressed. 
The  yellow  nitrate  was  boiled  with  barium  car- 
<«.   filtered   from  barium  sulphate,   an  ! 


centrated  to  300  c.c.  under  reduced  pressure. 
The  precipitate  which  formed  was  removed,  the 
residual  solution  was  poured  into  2  litres  of 
absolute  alcohol,  and  the-  resulting  precipitate  was 
separated  and  purified  by  reprecipitation  with 
alcohol  from  an  aqueous  solution.  It  was  a  pale 
yellow  non-hygroscopic  powder,  with  a  composition 
corresponding  with  the  formula.  i'>ai(,ll.,i 
Its  aqueous  solution  was  dextro-rotatory,  had  a 
strong  reducing  action,  and  gave  the  reactions  of 
glucuronic  acid  with  Tollens'  naphthoresorcinol 
reagent,  and  with  phloroglucinol  and  orcinol.  but 
it  was  not  possible  to  obtain  the  p-bromophenyl- 
hydrazine  compound  nor  to  prepare  from  it  the 
anhydride  of  glucuronic-  acid,  whilst  oxidation  by 
Thierfelder's  method  yielded  mucic  acid.  This 
new  acid,  isomeric  with  glucuronic  acid,  did  not 
yield  a  definite  osazone  with  phenylhydrazine. 

— C.  A.  M. 

Lichens  and  their  characteristic  constituents,    li   --.- 
Se<    XX. 

Separation   and   determination    of   butyric   a  id    in 
biological  products.   Phelps  and  Palmer.  >«■  XX. 

Patents. 
Emulsions   [for  margarine'];     Preparation   of 

S.  II.  Blichfeldt.  Southall.  Middlesex.     Eng.  Pat. 

104,899,  Mar.  17.  1910.  (Appl.  Xo.  Jul;  ,  ,i  L916.) 
Ax  aqueous  vehicle  for  use  in  the  manufacture  of 
a  concentrated  fatty  emulsion  to  be  used  for  the 
production  of  margarine,  is  obtained  from  linseed. 
The  seed,  or  the  outer  coating  or  cortex  of  the 
seed,  is  treated  with  100  parts  of  hot  or  1  coiling 
water  to  1 — 5  parts  of  seed,  a  "  ropy  "  solution 
of  the  mucous  material  in  the  cortex  being 
obtained.  The  water  used  may  be  slightly 
alkaline.  The  margarine  may  ice  prepared  by  the 
use  of  this  solution  according  to  the  methods 
described  in  Eng.  Pats.  23,653  and  25,265  of  1913 
and  18,048  of  1914  (this  J..  1914,  lltiT  and   1218). 

— W.  F.  F. 

Milk;    Method  of  treating .     C.  IT.  Campbell, 

Assignor  to  Borden's  Condensed  .Milk  Co.,  Ww 
York.  U.S.  Pat.  1,221,024,  Apr.  3,  1917.  Date 
of  appl.,  July  2.5,  1913. 
A  body  of  milk  is  maintained  at  a  temperature 
above  normal  by  a  rigid  heated  surface  in  contact 
with  it.  The  adhering  thickening  milk  is  wiped 
from  the  heated  surface  periodic  ally  at  frequent 
intervals,  and  returned  to  the  body  of  milk,  so  that 
it  is  prevented  from  coagulating,  burning,  or 
exposure  to  the  air.  and  heat  transference  from  the 
heated  surface  is  facilitated. — W.  F.  F. 

Sterilising  foods:    Apparatus  for  electrically . 

J.    Hanssen.    Christiania,    Norway.      Eng.    Pat. 
101,804,   Oct.    12.    1916.     (Appl. 'Xo.    14,524   of 
1910.)     Under  Int.  Com-.,  (let.   12.   1915. 
Tin-:  apparatus,  which  is  specially  adapted  for  the 
sterilisation  of   split    cod,    consists   of   an   inclined 
channel  into  which  the  fish  are  fed  from  a  hopper 
and  down  which  they  pas-  between  metal  contact 
plates  in  the  floor  and  spring  projections  from  the 
top  of  the  channel.     The  springs  are  attached  to  a 
metal    shaft    which    crosses    the    channel    and    is 
electrically    connected    to    an    induction    coil,    to 
w  hic-h  the  plates  in  the  floor  of  the  channel  are  a 
connected.     An  alternating  current  of  high  vol! 
is  sent  through  the  coil. — J.  II.  J. 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 

Magnesium  :    Titration  of {in  water  ana' 

V.  W.  Brnckmiller.    .1.  Am.  r.  Chem.  Soc,  1917, 
39,  »il»*  —  615. 

The  estimation  <>!    uiagn  -mm  in  water  analysis 
effected      ■  rily    by    the    following 


504 


Cl.    XIXb.— WATER  PURIFICATION';   SANITATION. 


[M.y  31,  1917. 


methods  in  the  solution  remaining  after  pre- 
cipitation  of  the  calcium  :  (a)  The  solution  i> 
evaporated     to     dryness,     and     ammonium     salts 

decomposed  by  heating.  The  residue  is  dis- 
solved in  a  small  volume  of  water,  acidified  with 
hydrochloric  acid,  and  after  filtering,  made 
slightly  alkaline  with  ammonia.  Microcosmic  salt 
solution  is  slowly  added  to  the  rold  solution,  with 
stirring,  and  after  the  precipitate  has  formed, 
a  quantity  of  ammonia  solution  equal  to  one- 
third  of  tin-  total  volume  added,  is  introduced, 
and  the  solution  allowed  to  stand  is  hours.  The 
precipitate  is  filtered  off  with  the  aid  of  suction 
and  washed  with  25  c.c.  of  alcohol.  After  trans- 
ferring with  hot  water  t<>  a  beaker,  a  known 
exec--  of  .V  10  hydrochloric  acid  i-  added  and  the 
excess  titrated  back  with  .v  in  sodium  hydroxide 
using  methyl  orange  as  indicator,  (b)  The  solu- 
tion   is    entirely    freed    from    ammonium    salts    by 

evaporation  and  ignition,  the  residue  dissolved  in 
a  small  quantity  of  hydrochloric  acid,  and  the 
solution  filtered.  The  solution  is  cooled,  made 
alkaline  with  ammonia,  which  is  free  from  am- 
monium salts,  and  an  excess  of  10  c.c.  added. 
A  10 — 20 °0  excess  of  sodium  arsenate  is  added 
slowly  and  with  vigorous  stirring  which  is  con- 
tinued for  about  10  minutes  after  no  further 
precipitation  has  taken  place.  The  solution  is 
allowed  to  stand  in  a  cool  place  to  allow  the  pre- 
cipitate of  magnesium  ammonium  arsenate  to 
settle,  and,  after  filtering  and  washing  with  3% 
ammonia  water,  the  precipitate  is  dissolved  in  hot 
water,  and  10  c.c.  of  concentrated  hydrochloric 
acid  and  0-3  grm.  potassium  iodide  added  for 
every  100  c.c.  of  liquid.  The  liberated  iodine 
is  titrated  with  2V/10  thiosulphate.  (c)  The  pre- 
cipitate of  magnesium  ammonium  arsenate 
obtained  as  in  (b),  after  washing  with  dilute 
ammonia,  is  dissolved  in  hot  water  and  the  solution 
transferred  to  an  Erlenmeyer  Mask  fitted  with  a 
trap.  An  excess  of  potassium  iodide  anil  10  c.c. 
of  sulphuric  acid  (1:1)  are  added  and  the  whole 
boiled  rapidly  until  iodine  \  a  pours  are  no  longer 
visible.  While  still  hot.  the  trace  of  iodine 
remaining  is  destroyed  with  sulphurous  acid  and 
the  whole  cooled  quickly.  The  acid  solution  is 
neutralised  with  A"  10  sodium  hydroxide,  using 
phenolphthalein  as  indicator,  and  adding  from 
time  to  time  a  solution  of  sodium  phosphate. 
When  titration  is  complete,  the  volume  of  phos- 
phate solution  added  should  be  equal  to  one-half 
the  volume  of  the  iodine  solution.  The  total 
volume  should  be  about  250  c.c,  and  if  greater 
than  this  more  phosphate  must  be  added  in  pro- 
portion to  keep  the  hydrogen  ion  concentration 
at  the  right  value.  The  arsenious  acid  is  titrated 
as  usual  with  .V  10  iodine.  For  every  100  c.c. 
of  2V  10  iodine,  11  grnis.  of  NasHP04,12HsO  is 
ne.  e-. -a iv  in  a  volume  of  2~>0  c.c  to  keep  theratio 
Na  Hl'tl,  NaH,P0«=  2  at  the  end  point,  which 
ensures  a  hvdrogen  ion  concentration  of  10-7. 

—J.  X.  P. 

Potable  water  for  military  purposes.     A.  Vila.     J. 

I'harm.   (him..    1917,    15,  277—282. 

Tup:  author  desi  ribes  a  simple  apparatus  for  use 
in  treating  water  bj  means  of  hypochlorite,  the 
amount  of  reagent  supplied  being  regulated 
automatically  according  to  the  How  of  the  water. 

Disinfecting  power  oj  complex  organic  mercury 
,,  .mi,!,  a,  ids.  ill.  Mercurised  phenols.  \V. 
Schrauth  and  \\  .  Schoeller.  Z.  BFyg.  Infekt- 
krankh.,  1916,  82,  279—288.  .1.  (hem.  Soe., 
1917,     112,     i.,     I'll— 212. 

Tin.  results  previously  obtained   by  the  authors 

with  the  substitution  products  of  sodium  o-bydr- 
oxymercuribenzoate,  llo-IIg  <„ll ,  c<  >,\"a  (this 
.1..  1912,  L".»7).  indicate  that  the  disinfecting  power 
would  in-  increased  by  tin-  substitution  of  the  leas 

acidic  phenolic  hydroxyl  for  the  carboxyl  group. 


Experiments  have  now  been  performed  with  two 
mercurised  phenols,  and  also  with  substances 
which  contain,  in  addition  to  one  or  two  hydroxy! 

mercuri-groups,  halogen,  alkyl,  or  m'ethoxy- 
groups.  The  previous  observations  have  been 
confirmed  in  all  cases,  and  the  influence  of  the 
position  of  the  substituent  in  the  ben/.ene  nucleus 
lias  1 a  investigated.  It  has  been  further  ob- 
served that  the  relative  positions  of  the  hydroxys 
mercuri-  and  phenolic  groups  are  important.  Con- 
siderable differences  in  the  disinfecting  power  of 
the  three  isomeric  mercurised  cresols  have  been 
noticed  ;  tie-  /((-derivative  is  most  potent,  whilst 
sodium  o-hydroxymercuriphenoxide  is  more  active 
than  the  isomeric  para-compound.  In  the  case 
of  sodium  dihydroxymereuriphenoxide  (providol). 
the  entrance  of  a  second  hydroxymercuri-gtoufj 
into  tin-  benzene  nucleus  considerably  increases  tie- 
disinfect  ing  power.  The  substances  Were  prepared 
by  t  real  ing  the  phenol  with  mercuric  acetate  in 
alcoholic  solution:  the  recrystallised  products 
w  ere  dissolved  in  the  calculated  amount  of  sodium 
hydroxide  and  diluted  with  water  to  tie- 
required  mercury  content.  Among  the  prepara- 
tions  examined,  sodium  o-chlorohydroxymercuri* 
phenoxideand  sodium  dihydroxymercuriphenoxidd 

have     I n     found     particularly     active.     Their 

practical  importance  is  increased  by  the  tact  that 
their  disinfecting  power,  in  contrast  to  that 
of  all  previously  investigated  compounds,  is  not 
diminished  in  the  presence  of  soap,  and  that  the] 
are  permanently  um  hanged  in  soaps  which  consist 
chiefly  of  the  sodium  salts  of  saturate,!  fatty  acidflj 
Medical  preparations  of  this  kind  (apidol-  and 
providol-soap)  keep  well. 

Sen-  a iijilicutions  oj  thymol  jihtholciil  anil  nai  lillml- 
pMhalein  [in  determination  of  true  neutrality  in 
waters],     Moir.     See     XXIII. 

Patents.   * 

Water  softening  ami  purifying  apparatus.  W. 
Paterson,  London.  Eng.  Pat.  104,919,  Mar. 
22.  1916.     (Appl.  No.  4280  of  1916.) 

The  apparatus  i-  especially  suitable  as  a  small 
plant   for  domestic  use.     it   consists  of  a  closed 

tank  on  which  is  supported  a  smaller  closed  tank 
containing  the  measuring  and  reagent-adding 
apparatus.  The  two  tanks  are  connected  by  an 
opening  through  which  the  water,  to  which  the 
reagent  has  been  added,  passes  into  the 
tank.  Tie-  exit  from  the  large  tank  is  by  meant 
of  a  submerged  pipe  with  a  valve  controlled  by  a 
ball  float.  The  pipe  passes  upwards  to  the  purified 
water  tank  situated  al  a  higher  level;  a  float  i" 
tlii—  tank  controls  a  valve  on  the  raw  water  supply 
pipe  entering  the  measuring  apparatus.  As  the 
water  in  the  large  tank  accumulates,  the  air  above 
it  is  compressed,  and  when  the  water  lis,-  t  •  •  i 
certain  level,  the  valve  on  the  exit  pipe  i>  opened 
and  tie-  water  rises  in  the  exit  pipe  and  enters  the 
purified  water  tank.  For  the  addition  of  the 
reagent,  a  small  vessel  is  provided  <>n  the  top  of 
the  reagent  tank,  with  openings  to  the  air  and  the 
reagent  tank.  In  another  form  of  the  apparatus, 
tie-  raw  water  pipe  has  a  valve  which  is  connei  led 
with  the  air  space  in  the  large  tank,  the  pi 
in  this  space  closing  the  valve  at  a  fixed  point, 
The  exit  pipe,  at  its  termination  in  the  purified 
water  tank,  is  provided  with  a  ball  float  valve. 
actuated  by  alterations  of  the  level  of  tie- 
in  the  tank. — J.  II.  J. 

Softening    voter  :     Apparatus    for    .     I.     1' 

Evinzig.    Dayton.   Ohio.    Assignor   to   0 
Iron      Works,      Shehovgan.      Wis.     I'.s. 
1,220,429,  Mar. 27.  l'.MT.     Date  of  appl.,  July  10, 
1916. 
Tin:  addition  of  the  reagent  is  controlled  by  a  tank 
of  water  containing  a  float   connected  to  the  ,li-- 
charge    pipe    from    the   tank.     This    pipe   has  a 
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restricted  opening  at  its  inlet  end  and  is  kept  by 
the  float  at  a  fixed  distance  below  the  level  of  the 
water,  which  is  thus  discharged  at  a  uniform  rate. 
The  float  is  connected  also  to  the  discharge  pipe 
of  the  reagent  tank  which  is  kept  at  the  surface 
of  the  reagent  and  is  lowered  in  unison  with  the 
discharge  from  the  control  tank. — J.  H.  J. 

Trade   waste   effluents   [from    benzol   purification]; 

purification    of   .'    J.    T.    Sheard.    Sheffield. 

Eng.   Pat.    104.999,  Julv  S.    1910.     (Appl.   No. 

9636  of  1916.) 
The  process  is  applicable  to  the  waste  liquid  from 
a  benzene  rectification  still.  The  waste  is  made 
alkaline  if  necessary.  0-05 — 1%  of  alum  in  solution 
is  added  to  it.  and  the  mixture  well  agitated.  It 
is  then  passed  into  a  settling  tank,  ami  when  clear. 
the  -.\ater  is  run  olT  through  a  pipe  in  the  side. 
The  bottom  of  the  tank  slopes  to  an  outlet,  through 
which  the  sludge  is  withdrawn. — J.  H.  J. 
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Digitalis  leaves  :   New  reaction  for  the  water-soluble, 

active  glucoside  from .      F.   Wratschko.      Z. 

allg.  Oesterr.  Apoth.-V.r..  1916,  54.  203.  J. 
Cheat.  Soc,  1917.  112.  ii..  182. 
A  few  c.c.  of  orcinol-hydrocbloric  acid  reagent 
(0-2  grm.  of  orcinol,  100  c.c.  of  concentrated 
hydrochloric  acid.  4  drops  of  ferric  chloride 
solution)  are  heated  to  boiling,  a  few  drops  of  the 
liquid  under  investigation  are  added,  and  the 
mixture  is  shaken.  A  green  to  blue  colour 
develops,  or.  at  greater  concentration,  a  dark 
precipitate  is  formed.  The  solution  is  treated 
with  an  equal  volume  of  water  and  shaken  with 
amy]  alcohol,  whereby  the  latter  is  coloured  green 
to  dark  blue  ;  in  the  course  of  a  few  hours,  this 
colour  changes  to  a  more  stable  lilac  to  carmine-red 
tint.  The  intensity  of  the  colour  is  dependent 
on  the  "  digoside  "  content  of  the  liquid  under 
investigation.  The  reaction  is  very  sensitive. 
In  the  rare  case  in  which  the  presence  of  free 
pentoses  is  considered  possible,  a  preliminary 
extraction  of  the  active  glucoside  with  chloroform 
is  necessary  :  the  chloroform  is  removed,  the 
residue  dissolved  in  alcohol,  and  the  solution 
tested  as  described.  Strophanthns  tincture  and  the 
-aqueous  and  chloroform  extracts  of  strophanthns 
seeds  also  show  this  reaction. 

Narcotic  and   anaesthetic   drugs  ;    Tests  for   certain 

.  E.  H.  Hankin.     Indian  J.  Med.  Research. 

1'.  16,   4.  237—255.     J.  Chem.  Soc.   1917.    112. 
ii..  184. 

Colour  reactions  of  a  large  number  of  alkaloids, 
nan  otic  substances,  etc.,  are  recorded,  and  more 
particularly  those  given  by  cy,  Inform,  i-eucaine, 
orthoform.  nirvanine.  anaesthesine.  novocaine, 
holocaine,  acoine,  stovaine.  and  alypine.  Nitric 
acid  gives  a  yellow  coloration  with  cycloform, 
reddish-brown  with  holocaine.  and  brownish-black 
with  acoine.  Alypine,  cocaine,  tropacocaine.  and 
a-eucaine  yield  red  crystals  when  their  solutions 
are  mixed  with  alum  solution  and  the  mixtures 
added  to  potassium  permanganate  crystals  on  a 
microscope  slide  ;  /S-eucaine  and  stovaine  form  red, 
oily  drops  with  this  reagent.  Most  of  the  sub- 
stances give  a  white  precipitate  when  treated  with 
Fehling's  solution.  Reactions  with  sulphuric  acid 
■  and  potassium  iodate,  sulphuric  acid  and  hexa- 
methyleneteOramine,  and  with  bromine  are  also 
described. 

Emodin;     Identification    of  drugs   containing . 

G.  D.  Beal  and  R.  Okev.    J.  Aruer.  them.  Soc. 
1917.   39.  716—725. 

Cascara,  ruinex,   rhubarb,   fraugula.   senna,   and 


aloes  are  the  best  known  members  of  the  group 
of  drugs  which  contain  some  derivative  of  a 
methylanthraquinone,  such  as  emodin.  chryso- 
phanic  acid,  or  their  isomers,  or  glucosides  yielding 
these  compounds  on  hydrolysis,  and  the  following 
scheme  is  suggested  for  the  identification  of  these 
drugs.  The  drug  is  extracted  with  boiling  50  % 
alcohol  and  the  alcoholic  solution  is  divided  into 
three  portions  ;  one  of  these  is  extracted  with 
benzene,  then  with  amyl  alcohol  ;  another  portion 
is  extracted  with  ether,  and  the  third  portion  i- 
reserved.  A  portion  of  the  benzene  extract  is 
shaken  with  ammonia,  when  the  formation  of  a 
deep  violet-red  coloration  and  precipitate  indii  ates 
the  presence  <>f  rhubarb.  The  benzene  solution  of 
rhubatb  gives  a  yellow  precipitate  with  lead 
acetate,  which  turns  red  when  treated  with  an 
alkali,  whilst  the  precipitates  obtained  from  other 
drugs  remain  white.  A  portion  of  the  amyl  alcohol 
extract  when  shaken  with  concentrated  ammonia 
exhibits  a  red  coloration  and  a  green  fluorescem  ■ 
in  the  presence  of  aloes  or  of  freshly-prepared 
cascara  extract.  If  the  red  coloration  is  obtained, 
another  portion  of  the  amyl  alcohol  extract  is 
treated  with  mercurous  nitrate  solution  :  a 
red  coloration  indicates  aloes,  and  this  may  be 
confirmed  by  the  copper  sulphate,  hydrogen 
peroxide,  and  borax  tots.  The  presence  or 
absence  of  cascara  may  be  ascertained  by  evapora- 
ting a  portion  of  the  benzene  or  amyl  alcohol 
extract,  nitrating  the  residue,  and  treating  the 
product  with  stannous  chloride  ;  cascara  gives 
a  deep  red  coloration,  aloes  a  yellow-brown. 
The  presence  of  senna  is  indicated  by  the  formation 
of  a  red  coloration  when  a  portion  of  the  ether 
extract  of  the  drug  is  shaken  with  saturated 
nickel  acetate  solution.  If  the  solution  retains 
its  green  colour  and  gives  a  green  precipitate 
when  treated  with  potassium  hydroxide,  rumex 
is  present,  but  the  ethereal  and  aqueous  layers 
must  be  well  mixed  when  the  alkali  is  added  to 
render  this  test  trustworthy.  If  the  mixture  with 
potassium  hydroxide  results  in  the  formation  of  a 
violet  precipitate,  the  presence  of  senna  is  indicated, 
whilst  with  rhubarb  or  frangula  it  will  be  red- 
violet,  and  with  cascara  dark  orange-red.  Rhubarb 
and  frangula  give  orange  coloured  solutions  before 
the  alkali  is  added,  and  the  ethereal  layer,  after 
the  addition  of  the  alkali,  becomes  colourless 
except  in  the  presence  of  rhubarb.  If  the  above 
tcst>  ,i,i  not  give  conclusive  evidence  as  to  the 
composition  of  the  drug,  a  portion  of  the  ether 
extract  is  nitrated,  then  reduced  with  stannous 
chloride,  and  kept  at  100  t'.  Senna  gives  a  green 
residue,  aloes  a  brown  one.  cascara  red.  and  rumex, 
rhubarb,  and  frangula  violet-red  residues.  The 
residue  from  phenolphthalein.  should  this  be 
present,  is  lemon  yellow.  If  these  residues  are 
washed  with  water  and  then  treated  with  sodium 
hypochlorite,  the  senna  residue  alone  yields  a  red 
coloration,  the  others  turning  yellow.  Phenol- 
phthalein gives  a  red  coloration  when  the  extracts 
are  treated  with  ammonia  or  other  alkali,  but 
this  coloration  disappears  when  30  %  sodium 
hydroxide  is  added,  whilst  the  colorations  given 
by  anthraquinone  derivatives  are  not  aff.-  I 
by  concentrated  alkali  solution. — W.  P.  S. 


Cignolin  as  a  remedy  for  psoriasis.  P.  G.  I'una. 
Dermatol.  Wochenschr.,  1916.  62,  No.  6—8. 
Chem.-Zeit..  191",  41,  Rep..  99. 

Cignolin  (1.8-dihydroxyanthranol)  has  a  much 
more  energetic  action  upon  the  skin  than  its 
3-methyl  derivative,  chrysarobin.  The  dihydrox} 
derivatives,  chrysarobin  and  cignolin,  are  both 
greatly  superior  in  this  respect  to  anthranol  and 
2-bydroxyantnranol.  Th,-  reduced  compounds, 
dihydroantbracene,  dihydroanthranol,  and  ox- 
anthrone,  are  inactive  against  psoriasis.     C.  A.  M. 
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Licht  us  unil  their  rliunuti  riatic  constituents  ;   Con- 
tribution   tn   tin    knowledge    ni .     O.    Hesse. 

.1.  prakt.  Chem.,  1916,  94,  227     270. 

Several  varieties  of  lichens  have  been  examined, 
chiefly  by  extraction  with  ether  or  other  solvents, 
ami  small  quantities  "f  characteristic  acids  have 
been  isolated.  From  Evernia  furfuracea  \ar. 
■  torina  were  obtained  about  0-25%  of  al  canorin, 
..t  olivetoric  arid,  ami  verv  small  quantities  "i 
olivoric  ami  apoolivoric  acids.  Prom  Parmelia 
saxatilis  var.  retiruga  were  obtained  0-2%  of 
nsnetic  arid  and  ti  I  ",,  .if  parmatic  (saxatilic)  acid. 
From  tlif  variety  omphalodes  tin-  same  acids  were 
extracted,  also  lobaric  acid,  the  lactone  of  iisnetac 
acid.  From  Pertusaria  communis,  var,  variolosa,  a 
bitter-tasting  lie  Inn.  salacic  acid  was  tin-  principal 
stitueni  Isolated.  Cetraria  nivalis  from  Norway 
yielded    on  extraction  with  ether  1-8%  of  t-usnic 

and    a     new     arid,    nivalic    arid.      The    carbO- 

hydrates  of  this  lichen  have  been  studied  and  1 1  ", 
of  carbohydrates  readily  soluble  in  hot  water. 
■  .  m^ist  bag  of  about  one-fourth  of  lichenin  and  1  hree- 
t. Mirths  of  a  new  carbohydrate,  Michenidin,  were 
obtained.  Lichenin,  C,H10< >.-,.  melts  al  about 
27.V  C.  with  decomposition  and  is  optically  ina.tiv  e 

in    aqueous    alkaline    solution:    on    hydrolysis    it 

yields  only  dextrose.     Liehenidin  has  the  compo- 

-  i  ion  of  a  disaccharide  and  in  boras  solution  shows 

16-8    :    it    also    yields    only    dextrose    on 

hydrolysis.     Cetraria     islandica     (Ireland     moss) 

elds  mi  extraction  with  ether  proto-a-lichesteric 

acid,  which  when  subjected  to  a  temperature  higher 

than    45°  C.    is    converted    more    or    less    into    n- 

lichesteric  acid,   CI8H2(jOs,   m.  pt.    124'  C,  which 

again  is  converted  into  dilichesteric  arid.     From 

land   muss  there   is  extracted   by   acetone  the 

■ — i"in  sail  of  fumaroprotocetraric  acid,  which 

is  readily  -i>lit  up  into  arid  potassium   fumarate 

i  efcraric  arid  j  the  latter  does  not  occur  in  the 

state.     The  cold-water  soluble  carbohydrates 

of    Iceland    moss    im-lude.    lichenin,    d-lichenidin, 

n       -l"il.    and     licbenoin,    C,.,lLnO10,    [a]D  = 

■  202-7,  which  on   hydrolysis  yields  dextrose  ami 

a  carbohydrate,  C6HJ0O5,  which  gives  a  crystalline 

rivative    with    barium    hydroxide.     On    bailing 

with  water  and  a  little  sodium  earl ate  t  he  lichen 

loses  aboirl  til  ",,.  and  the  residue  is  largely  bydro- 

lysable  by  dilute  acid,  yielding  mainly  dextrose, 

■  galactose,  and. a  very  little  mannose. — J.  F.  B. 

Heart  lecithin;  Nitrogenous  hydrolysis  products  o) 

.      C.   G.    MacArthur.    F.    G.    Norburv,    and 

W.  G.Karr.     J.  Amer.  Chem.  Soc.,  1917,89,768 

—777. 

Heart  lecithin  i-  possibly  identical  with  brain 
lecithin,  since  the  two  contain  about  the  same 
amounts  of  main  constituents.  On  hydrolysis. 
'i  lecithin  yields  about  I-'1,,  of  its  nitrogen  in 
a  form  insoluble  in  water;  about  60%  of  the 
soluble  nitrogen  is  present  as  choline  and  th. 
remainder  as  ammo-ethyl  alcohol.  Traces  of 
ammonia  and  amino-acids  found  in  the  hydrolyeed 
solution  are  probablj  derived  from  impurities  And 
not  part  of  the  lecithin  molecule.  (See  also 
Darrah   and   MacArthur.  this  .1.,    L916,   556.) 

\v.  r.  s. 

valivi  s  .•    <  'i  riain  produt  ts  oj 
.       and  a  insii! j, hili    mi 
aromatic  -  Action  oj  alkalis  and  acids  on 

sodium  /i-iiIii  netidinomefhanesulphonate.  It. 
Liepetit.  \tti  R.  Vccad.  Lincei.  1917,  [v],  26, 
i.,126-  132,172  174.  J.  Chem.  Soc,  1917. 112. 
i..     197      199. 

Tin:  ...  tiou  of  dilute  sodium  hydroxide  solution  on 
ium    p-phenetidinoi  ulphonate   (nevral- 

teiii  s      -..i .  21,389  of  1908  ;   this  J.    I 

and  i'  «;i«  found  t  hat  t  he 
antitat  i\  elj     ai  i  ording     t.i 

ation    :     2(    II  nrji.-.MI  r||    s,,  \ 


SNaOB  (I  .11  HC„U4Nll)  x  II.,  CH.O+H.O  + 
2Na  .so,.  Other  arylajninounefchanesulphonatas 
undergo  the  -aim-  reaction,  which  represents  a 
good  general  method  for  preparing  iuoides.  h 
pure  methanesulphonates  are  used,  the  di-imidtt 
are  obtained  in  a  pun-state,  but  on  reeryst  alligation 
the  melting  point  becomes  lowered,  owing  to. 
decomposition.  The  action  of  boiling  dilute- 
hydrochloric  acid  on  p-phenetidinomethane- 
sulphonic  acid  yields  p-phenetidine  hydrochloride 
ami  a  substance  which  crystallises  in  pale  yellow, 
shining  needles,  and  i-  the  hydrochloride  of  A 
sulphur-free     hase.     ( '1S11  ,„<  I  _,N ...     m.pt.      II"      t'.. 

exhibiting  anaesthetic  properties.  When  p-pheneti- 

diuomethanesulphonic    acid    is    boiled    with    nal.i 

alone,    sulphur    dioxide    ami    forrualdehv 
evolved,  the  residual  product  being  the  p-pheneti- 
dinomethanesulphonate  of  the  above  has  . 

i   ,.!!,„(  )L,.\..C, 11. ,()(',.  I  l,N  lit '11, si  i,l  I. 
which  crystallises  in  white  needles.  m.pt .  |i;u — Jtjl°- 
('..    and     exerts    a     pronounced    and     mod    rately 
persistent  anaesthetic  act  ion. 

Ozone  :  Action  of  -  —  on  organic  eompou,  ds.  <'. 
Harries.  M.  Neresheimer,  H.  von  splawa- 
Neyiaan,  It.  V.  Stanford,  and  E.  faulsea. 
Chem.  Zentr.,  191(5,  ii..  991—995.  J.  Chem. 
Soc..  1917,  112,  L,  21  1      21  I. 

Action  oj  ozont  on  certain  terpencs  (se<    also  this 
J.,  1910,  707).     The  action  of  ozone  on  </-] 
in    carl. on    tetrachloride    solution     leads    t.. 
formation     of     a     solid     diozonide.     which     when 
dissolved   in  ethyl  acetate  leaves  a  small  resid 
probably     consisting    of    oxozonide  ;      the    lal 
passes    after    some    time    into    the    di-oz.  nide    al 
formula  CgH10O,.      This  substance  form--  a   white 
mass,     ni.pl.     60       65      ('..     |aJ\,    =  —9-32 
chloroiorni  solution,    which    decomposes    violently 
at    about    K.VC.      short     treatment    with    boiling 
water  or  dilute  acetic  acid  transforms  the  ozonide 
into    a    keto-ozonide.  I '..  1 1 , ,' »,  which    i-  . 
protracted    treatment    wi  h   boiling  water  leads 
the  format  ion  of  a   diket  o.i  li  lehyde. 

en  ,  ('ti|cii,|,-ciii('()('ii,)  -fii  .■(  tin. 

Oxidation    of    the    ozonide    by    chromic    arid    ii» 
a.eti.    a.i.i    solution   at    50       60     ( '.    leads   to  the 
formation  of  (jJ-diacetylvaleric  acid.     In  addition 
to  the  fairly  stable  normal  ozonides.   the   keti 
yield     highly     explosive     ozonide     peroxi      -        \ 
mixture  of  normal   ozonide  ami   ozonide  peroxide, 
a  yellow    explosive  liquid,  is  formed  by  ozonising 
pulegone    in    chloroform    solution,    which    i-    ■■ 
verted   by   water  into     i-methyladipic   a   id.     Tin- 
latter    substance,    oD  =     2-5      (in    33°0    aq 
solution.    /     1 ).    is   also   obtained    by   evaporation 
of    the   chloroform    solution    of   the   mixture.      \ 
solution    of    carvone    in    carbon    tetrachloridt 
converted  by  ozone  into  the  oily  earvo  nide, 

which,  when  further  ozonised  in  the  sane    soh 
yi.-I.N    carvonediozonide    peroxide,    an    i 
yellow   syrup,  which  explodes  alter  a  few   hours  hi 

a  freezing  mixture,  more  rapidly  on  ta  t   with 

ice-water,  ami  within  thirty  to  thirty-liv 
after  mixture  with  water  a1  10    c.     I 
is  formed  during  the  explosion,  together  with 
oil.  Cc,ll  ,  J»  ,.  which  in  all  probability  is  the  dik< 
ozonide.      Total    decomposition    of    the 
by    -team     yields     tf-aretylglutaric 
ketodilactone),    which    is   also    formed    trom   the 
diketo-ozonide  and  boiling  water. 

Aldeliyde  jrom  pinem    (see  this  J..   1909.   lid)  — 
Pinonaldehyde.    r„,!l    0  .    i-   a    pale   vellow   oil, 
b.pt.    115  -  125     i                  r.    at     10    I  '  <  .    1022. 
71$  =  l-40867i       e'"       1-46531;      [o]V=      14-671 
It     is    readily     volatile    with    -team.   v,-t\*,      -    cold 
silver    and    Fehling's  solution-,    and    i-   oxidii 
by       air      with       formation      of      pinoni       acid. 
It   is  readily  changed   bj   acids  and  alkali-  oi 
gentle     heating.       I'inouic      a.  id.     obtained 
oxidation  of  the  aldehyde  with  aq us  |  otassium 
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permanganate,  is  an  oil.  b.pt.  180° — 188'  C.  al 
12  nun..  [a]ii'  =  —  3  0:  in  chloroform  solution. 
The  crystalline  semiearbazone,  C11HI9OaK},  has 
m.  pt.  204  C.  Xopinone.  pleasant-suLellimr  oil. 
lnW  =  —  45;  (semiearbazone,  in.  pt.  107  ('.  : 
benzylidene  derivative,  m.  pt.  108  — 107'  (').  is 
obtained  by  oxidising  the  previously  described 
(he.  fit.)  oil  (obtained  by  fusion  of  pineueozonide) 
with  permanganate. 

Degradation  of  sericin  by  ozone. — When  sericin 
is  ozonised  in  aqueous  solution,  the  products  of 
fission  only  account  for  05°,,  of  tin-  original 
material.  The  sole  uniform  product  which  in- 
formed is  a  polypeptide,  which,  after  purification 
by  repeated  solution  in  water  and  precipitation 
with  methvl  alcohol,  has  [a]".3  = — 601  -.  C  = 
*3-9  .  H=5-85°,.  X=17-5%.  Determinations. 
of  molecular  weight  lead  to  the  formula 
CjgH  ,8O!$X10  •  Hvdrolvsis  of  the  polvpeptide 
by  acids  yielded  : '('<»..  8-8%;  XH,C1."  9-2%; 
glycine,  about  0-5%  :  alanine,  about  1",,  ;  valine 
(or  leucine),  about  0-3  °n  :  serine.  KM",,  :  aspartic 
acid.  0-25%;  glutamic  acid.,  ft-25%  ;  lysine. 
0-35%;  and.  in  addition,  arginine.  The  phenyl 
group  contained  in  sericin  cannot  be  recognised 
ainong  the  products  of  ozonisation. 

Action  of  ocone  on  resins. — A  fundamental 
difference  exists  between  the  ozonides  of  caout- 
chouc and  ilamma:  resin,  since  the  latter  is  in- 
soluble in  carbon  tetrachloride  and  not  explosive. 
Decomposition  with  water  leads  to  the  formation 
of  only  a  small  epiantity  of  acid,  the  main  substance 
being  a  solid  product,  insoluble  in  water.  Since 
other  resins  behave  similarly  to  dammar  resin, 
it  is  possible  to  est  a  1  dish  the  presence  of  resins  in 
rubber  by  ozonisation  in  carbon  tetrachloride 
solution,  and  the  operation  may  lie  made  quanti- 
tative, since  the  resin  is  quantitatively  converted 
into  the  ozonide.  The  ozonide  obtained  by  direct 
solution  and  ozonisation  of  dammar  resin  was 
not  uniform,  and  the  resin  was  therefore  subjected 
to  a  preliminary  treatment  with  acetic  acid  and 
precipitation  with  water.  All  the  resins  investi- 
gated  yielded  solid  ozonides.  the  melting  points  of 
which  lay  between  53  and  81°  C.  The  solubility 
of  the  ozonides  was  less  than  that  of  the  resins  ; 
they  are  very  sparingly  soluble  in  light  petroleum, 
slightly  so  in  carbon  tetrachloride,  and  yield  clear 
solutions  in  alcohol,  ethyl  acetate,  acetone,  and 
acetic  acid.  The  cleavage  products  are  almost 
insoluble  in  light  petroleum,  slightly  soluble  in 
carbon  tetrachloride,  soluble  in  alcohol,  ethyl 
acetate,  acetone,  and  acetic  acid.  and.  for  the  most 
part,  in  chloroform.  A  definite  phytosterol — or 
isocholesterol — reaction  is  not  given  by  the  resins, 
ozonides.  or  their  cleavage  products.  The  iodine 
values  of  the  ozonides.  cleavage  products,  and 
resins  are  126—285,  112 — 238,  and  5 — 152. 
respectively.  The  ozonides  have  C'=47 — 61%; 
H=6 — 11°,,;  the  cleavasre  products.  C'=liOS— 
68%;  H=8 — 10°,,.  The  iesins  may  be  classified 
in  the  following  groups:  (i.)  Dammar,  mastic, 
sandarac  ;  (ii.)  brown  and  pale  dammar  copal, 
recent  and  fossil  kauri  copal  :  (iii.)  rubber  resin 
and  guttapercha  resin  :  (iv.)  French  colophonium. 
\ne  rican  resin.  Mark  B.  elemi.  and  galipot.  The 
solubilities  of  dammar,  mastic,  and  sandarac  are 
very  different,  those  of  their  ozonides  and  cleavage 
products  <losely  similar.  From  82  to  83%  of 
dammar  resin  is  soluble  in  acetr-  acid  :  the  residue 
after  solution  in  light  petroleum  and  precipitation 
with  acetic  acid,  forms  a  white,  amorphous  mass, 
m.  pt.  211 3  C.  which  probablv  consists  of  a 
hydrocarbon,  (CI0H16)16.  The  solubilities  of  the 
resins,  ozonides.  and  cleavage  products  of  the  two 
dammar  copals  are  approximately  the  same,  and 
this  is  also  true  for  the  kauri  copals.  Tie-  melting 
points  of  the  ozonides  are  04  and  68°,  53°  and 
51  0.  respectively;  and  of  the  resins.  15  1  and 
158  'XI  and  119  C.  respectively.  Acid  values*. 
los  and  201.  131  and  120  respectively.    The  solu- 


bilities of  the  resins,  ozonides.  and  cleavage 
products  of  the  members  of  the  third  group  show 
almost  exact  agreement.  Melting  points  of 
ozonides.  63     and  70    :   of  cleavage  products,  92° 

and  87'  C.  The  resins,  ozonides.  and  cleavage 
products  of  group  IV.  also  show  marked  analogies 
with  respect  to  solubility,  .t .. 

Potassium    persulphate    as    c;    reagent    in    organic 

chemistry.      R.    I..    J  hit  t a    and    .1.    .V    Sen.     J. 

Amer.  Chem.  Soc,  1917.  39,  747 — 750. 
QuTNOL  (hydroquinone)  is  oxidised  Icy  neutral 
potassium  persulphate,  in  the  cold,  with  the 
formation  of  quinhydrone  ;  aniline-  gives  a  good 
yield  of  Aniline  Black,  and  o-toluidine  is  oxidised 
quantitatively  to  o-Toluidine  Black.  Acetanilide, 
when  heated  for  some  time  with  concentrate 
potassium  persulphate  solution,  yields  quinone, 
and  acetic  acid  is  liberated  :  henzanilide  gn 
small  quantity  of  quinone  after  24  hours'  contact 
with  persulphate  and  in  this  case-  benzoic  acid 
is  set  free.  Acetamide.  propionamide.  an  I 
butyramide  are  hydrolysed  when  boiled  with 
potassium  persulphate  solution,  tie-  corresponding 
acids  being  formed.  Allyl  alcohol  is  readily 
oxidised  by  persulphate,  the  chief  produ  t  being 
acrolein. — W.  P.  S. 

Methyl  salicylate  :    Method  for  tin-  examination  of 

— — .     A.    It.   Albright.     .1.   Amer.  (hem.  .Soc, 

1017.  39.  820—82.-.. 
The  following  method  is  described  for  the  detection 
of  small  quantities  of  such  substances  as  phenol, 
p-hydroxybenzoic  acid.  etc..  in  methyl  salicylate; 
it  depends  on  the  fact  that  in  a  mixture  of  two 
substances  having  different  refractive  indices,  one 
of  tin-  substances,  if  isometric,  may  be  rendered 
practically  invisible  by  immersing  the  mixture  in 
a  liquid  having  the  same  refractive  index  as  that 
substance,  whilst  the  other  substance  will  stand 
out  in  more  or  less  sharp  relief.  In  the  case  of 
methyl  salicylate,  the  sample  is  treated  with  an 
excess  of  benzoyl  chloride,  the  mixture  is  agit;it  ■ 
thoroughly  and  rendered  alkaline  from  time  to 
time  with  dilute  potassium  hydroxide  solution 
until  the  reaction  is  complete.  The  salicylate 
and  all  phenolic  substances  present  are  thus  con- 
verted into  the  same  crystalline  derivatives 
(benzoates).  The  resulting  crystalline  precipitate 
is  collected,  washed  with  water,  dried,  and  re- 
crystallised  from  warm  alcohol.  The  crystals 
thus  obtained  are  then  mounted  in  a  solution 
having  a  refractive  index  equal  to  that  of  benzo;.  I 
methyl  salicylate  (10-iS)  ;  the  mounting  solution 
used  is  an  aqueous  solution  of  mercuric  potassium 
iodide  diluted  or  concentrated  until  it  has  the 
reqxiired  refractive  index.  If  the  slide  is  now 
examined  under  the  microscope,  the  benzoyl  methyl 
salicylate  tends  to  become  invisible,  leaving  the 
other  compounds,  if  present,  in  clear  view.  Using 
this  method,  the  author  has  detected  the  presence 
of  phenol  in  both  natural  and  synthetic  winter- 
green  and  sweet  birch  oils  :  methyl  p-hydroxyben- 
zoate  was  also  found  in  synthetic  wintergreen  oil. 

— W.  P.  8. 

Butyric    acid    in    biological   protficri'.s  ;     Separai 

and    determination    of .      I.    K.    Phelps 

H.  E.  Palmer.     J.  Biol.  Chem..  1017.  29.  199— 
205. 

The  process  described  depends  on  tic-  insolubilitj 
of  quinine  formate  and  quinine  acetate,  and  on  the 
solubility  of  quinine  butyrate  in  carbon  tetra- 
chloride. Briefly,  the  solution  containing  the 
three  acids  is  neutralised  with  barium  hydroxide 
solution,  a  quantity  of  quinine  sulphate-  sufficient 
to  precipitate  the  barium  is  added,  the  barium 
sulphate  is  separated  by  filtration,  and  tie-  filtrate 
is  evaporated  under  reduced  pressure  :  th 
obtained  is  then  extracted  with  carbon  I  ■ 
chloride  and    th.-   quinine-   butyrat  bv 
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evaporating  tlie  solvent.     From   89-7   to   100-5% 

of  the  butyric  acid  present  is  found  by  I  lie  process. 

Tlie  solubilities  of  quinine  butyrate  and   quinine 

propionate  are  so  nearly  alike  that    onlv  a  partial 

separation  of  these  two  salt-  can  be  effected,  but 
the  pri. pi. mate  may  be  separated  readily  from  the 

formate.      The     m.'pts.     and     solubilities     of     the 
quinine  salts  mentioned   are  as  follows: — 


U   it 

Solubilit  y  hi  '  ;irl  ..ii 
tetrachloride. 

propionate    .. 

1  utyrate    .... 

„      sulphate    .... 

110-0— 118-0 

-126-0 

110-5—111-0 

77  j 
2140 

1  in  1..  1    0 
1  in     J 

1  111         4.".n 

1  in         25 
1  in  40,000 

— W.  P.  s. 

Volatile  fatly  acids:     Tin    Duclaux  method  for  the 
determination    of .     P.    W.    Upson,    11.    M 

Plum,  and  .1.  i:.  Schott.  J.  Amer.  <  hem.  SoC, 
lit  17.  39.  731-  TIL'.  (See  also  this  J.,  1917,236. 
519.) 
(kith  w.  examination  of  this  method  showed  that 
unavoidable  variations  in  experimental  results  are 
sufficient  to  render  it  untrustworthy.  When  more 
than  two  acids  are  present  in  a  mixture,  the 
•>  -ults  may  be  calculated  equally  well  in  terms  of 
•  me.  two,  three,  or  more  acids.'  Small  amounts 
of  acids  may  be  distributed  between  the  acids  next 
higher  and  lower  in  tin-  series.  The  method  is  con- 
sidered to  be  unsound  theoretically,  and  not 
suitable  for  determining  the  composition  of  un- 
known mixtures  of  fatty  acids. —  \V.  I'.  s. 

Volatile  fatty  acids  ;    The  Duclaux  method  (or . 

A.   I!.  Lamb.     J.  Amer.  Chem.   Soc,   1917,  39, 

7-10—747. 
WHEN  applied  to  pure  formic,  acetic,  and  pro- 
pionic a.i.ls.  this  method  yielded  reliable  results. 
provided  that  the  experimental  conditions  were 
kept  as  uniform  as  possible.  An  electric  hot  plate 
was  used  as  the  source  of  heat,  the  L'tlll  ..,-.  short- 
necked  distillation  flask  was  connected  by  a  short 
b.nt  lube  to  the  condenser,  and  the  flask  was 
Surrounded  by  an  asbestos  jacket.  The  water 
used  was  free  from  carbon  dioxide,  but  it  was 
found  necessary  to  apply  corrections  for  the  carbon 

dioxide  absorbed  during  the  distillation.  In  the 
author's  opinion,  it  is  impracticable  to  attempt 
to  determine  more  than  two  or  three  acids  in  the 
same  mixture,  and  he  considers  that  the  unsatis- 
factory results  obtained  by  Upson.  Plum,  and 
Schott  (see  preceding  abstract}  were  due  to 
impurities  in  the  acids  used,  and  to  avoidable 
experimental   variations. — W.  P.  S. 

[Organic]  acids  ;    Identification  of .     //.    J.  A. 

Lyman  and  E.  E.  Reid.     J.  Amer.  Chem.  Soc, 
1917,  39.  701—711. 

In  addition  to  p-nitrobenzyl  brcmide  (this  J.. 
J !'  1 7 .  236),  the  chloride  and  iodide  may  also  be 
used  in  the  preparation  .•!  p-nitrobenzy]  esters. 
The  results  suggest  that  it  may  be  preferable  to  use 
th<  iodide  instead  of  the  bromide  for  dibasic  acids. 

—  F.  \\.    \. 

Aldehydes-;     Identification    of   aliphatic- .     C. 

Barries    and     K.    Oppenheim.    (hem.     Zentr., 

1916,    ii..    991.     J.    <  h.  in.    Soc.,    1017.      112. 
1..  210—211. 

'I'm:  general  reactions  for  aldehydes  have  been 
examined  for  a  series  "f  aliphatic  aldehydes.     It 

has  been  found  that  the  seiuica  rhaz.  .lies  of  the 
lower  aldehydes  can  only  be  induced  to  crystallise 
with  great  difficulty,  whereas  the  higher  aldehydes 
immediately  yield  crystalline  products.  Con 
versely,  the  oitrophenylhydrazonee  of  the  higher 
aldehydes  are  oily,  those  of  the   lowei    members 


being  crystalline.  All  the  aldehydes  investigated 
gave  good  results  with  diphenx  Imethanedimethyl- 
dihydrazine.       I'li-at  isfa.  t..i  y  results  were  obtained 

in  attempting  to  apply  Angeli's  reaction  (action  of 
benzeiiesulphohydroxamic  acid  and  conversion  of 
the  hy.lroxamic  a.ids  formed  into  their  copper 
salts)  t..  the  exa.  t  characterisation  of  aldehydes. 
Tin-  physical  and  .  hemical  characters  of  a  number 
of  aliphatic  aldehydes  and  their  derivatives  are 
gh  •  M. 

Catalytic  hydrogenalion  of  organic  compounds  by 
'»'.-'  metals  at  ordinary  temperatures.  The 
removal  0]  halogen  ir<>m  organic  halogen  deriva* 
tics.  C.  Kelber.  Ber.,  1917,  50,  305  —  310. 
(See  this  J..  1916,  382,  11300 
Palladium  lias  been  used  for  the  displacement 
of  halogens  from  organic  compounds,  and  it  has 
been  found  that  the  reaction  in  presence  of  pallad- 
inised  calcium  carbonate  proceeds  so  completely 
that  the  hydrogenation  proce-s  may  be  u  •• 
quantitative  method  for  the  determination  oi 
halogens.  Equally  satisfactory  results  may  be 
obtained  with  nickel  catalysts  and  in  this  case  it 
is  not  necesary  to  recover  the  catalyst.  A  special 
shaking-tube  has  been  designed  for  the  use  of  this 
method  for  analytical  purposes.  This  vessel  is 
easily  filled  with  the  catalyst  and  the  haloj 
derivative  can  be  added  subsequently; 
contact  of  the  liquid  and  catalyst  with  rubber 
connections  is  avoided  and  the  product  of  the 
reaction  can  be  quantitatively  removed.  The 
catalyst  is  prepared  by  heating  basic  nickel 
carbonate  in  a  current  of  hydrogen  at  310" — 320"  <'.. 
.0. .ling,  and  passing  a  current  of  carbon  dioxide 
over  the  material.  The  catalyst  may  be  kept  for 
a  long  time  in  closed  vessels.  For  each  deter- 
mination, '.'<  grins,  of  the  catalyst  is  placed  in  the 
reaction  tube,  shaken  with  water  or  dilute  ah  ohoJ 
and  0-5 — 10  grm.  of  alkali  hydroxide  in  preseni  e 
of  hydrogen  until  no  more  of  the  gas  is  absorbed, 
and  the  substance  to  be  analysed  is  then  su.  ke.l 
in  and  the  funnel  rinsed.  Shaking  is  continued  for 
some  time  after  the  reaction  with  the  hydrogen 
IS  complete,  the  nickel  is  filtered  off  and  washed, 
and  the  halogen  in  the  liquid  determined  eit 
gravimetricaliy  or  by  titration.  In  the  case  oi 
amino  compounds  or  compounds  which  form 
precipitates  with  silver,  the  organic  by-produ 
should  be  shaken  out  with  ether  before  making 
the  halogen  determination. — J.  F.  B. 

Organo-metallic  arsenic  compounds  ;    Activation  of 
the  therapeutic  actions  of   quinine   and    mercury 

by .      A.    Gautier.       Uomptes   rend..    It'l". 

164,  590—592. 
The    efficacy    of    adding    organo-metallic    arsetii. 
compounds,    in    particular    of    sodium    dimethyl 
arsinate.  to  quinine  in  the  treatment  of  malaria, 
as    outlined    by    the    author    several    years    ago, 
has     been    confirmed     recently    by     Ravaut    and 
Kerdrel,    who    used     injections  of    arse'nol  en 
supplemented  by  the  usual  dose  of  quinine  in  the 
treatment    of   the   disease    in    Algeria.     Tlie   .sub- 
cutaneous   injection    of    very    small    amount-    ..f 
quinine    and     not     more    than    5 — lo     cgrms.    of 
sodium    dimethylarsinate,    8 — 10   hours   befoi- 
probable  attack,  is  advised  :    and  the  action  of  this 
specific  in  promoting  the  activity  of  the  phagOC)  i-  - 
has  been  verified  experimentally.     The  association 
of    organically    combined    arsenic    with    men 
has    been    equally    successful    as    a    remedy    for 

syphilis.     -E.  II.  T. 

Men  uric  ealicylaU  and  its  isomers:    Determination 
of  mercury  in  basic  .    II.  Lajoux.  .1.  Pbarm. 

Chim.,  1017.  15,  241—246. 

The  gravimetric  d.  ten ni nation  of  mercury  in  t! 
.(implex  salts   (see  tins  .1..    1015,   733)  i-  carried 
out    by    dissolving    about    0-25    grm.    of   the 
and    I-    1-5  gun.  of    potassium    cyanide    in  U" 
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of  water.  The  solution  is  boiled,  saturated  with 
hydrochloric  acid,  diluted  to  150  c.c,  and  then 
saturated  with  hydrogen  sulphide.  The  resulting 
precipitate  is  weighed  on  a  tared  filter  paper. 
For  volumetric  determination  of  the  mercury, 
it  is  necessary  first  to  destroy  the  organic  complex 
and  this,  though  possible,  is  tedious.  If  about 
0-2  grm.  of  the  salt  is  dissolved  in  10  c.c.  of  JV/10 
potassium  cyanide,  the  solution,  after  adding 
10  c.c.  of  ammonia  and  about  1  c.c.  of  AT/10 
potassium  iodide,  may  be  titrated  with  N  Id 
silver  nitrate.  This  leads,  however,  to  results 
which  show  that  only  half  the  mercurv  has  reacted 
with  the  potassium  cyanide.  If  the  result  is 
multiplied  by  2  the  method  is  quite  as  satisfactory 
for  determination  of  mercury  not  onlv  in  the 
salicylate  but  also  in  the  m-  and  p-'hvdroxy- 
benzoates.  The  commercial  salt  rarelv  contains 
more  than  57  °0  of  mercury,  while  the  formula 
requires  59-52%. — W.  H.  P. 

Colloids  ;    Protective  ■ 


Cydonia  [quince]  seed 
as  protective  colloid.  Colloidal  silver,  gold,  mercury, 
(tnd  platinum.  A.  Gutbier  and  A.  Wagner. 
Kolloid  Zeits..  1910.  19,  2.S0— 302.  J.  Chem. 
Soc,  1917,  112,  ii.,  168—109. 

The  action  of  quince  seed  extract  as  a  protective 
colloid  has  been  examined  in  experiments  with 
:  silver  sols  prepared  by  the  reduction  of  silver 
nitrate  by  hydrazine  hydrate  in  presence  of  the 
organic  colloid.  By  dialysing  the  resulting  col- 
loidal silver  solution  and  evaporating  at  low 
temperature  or  precipitating  by  the  addition 
of  alcohol,  solid  substances  have  been  obtained 
containing  about  20%  of  silver,  which  dissolve 
completely  in  water.  Reversible  colloids  of  the 
same  kind  were  also  obtained  by  the  action  of 
■  sunlight  on  silver  nitrate  solutions  in  presence 
i  of  the  quince  seed  extract.  The  coagulation 
of  these  protected  silver  sols  by  the  action  of 
various  electrolytes  has  been  examined,  and  the 
results  indicate  that  the  coagulating  power 
diminishes  in  the  order:  sulphuric  acid,  sodium 
chloride,  sodium  carbonate,  sodium  hydroxide. 
Solid  substances  which  contain  up  to"  50%  of 
gold  and  are  completely  soluble  in  water,  may  be 
obtained  by  the  reduction  of  gold  chloride  by 
hydrazine  hydrate  in  presence  of  quince  seed 
extract.  The  protective  action  of  the  organic 
i  olloid  on  the  gold  sols  is  very  pronounced.  The 
protective  action  of  quince  seed  extract  on  col- 
loidal solutions  of  mercury  prepared  by  the  action 
"I  hydrazine  hydrate  on  mercuric  chloride  is  not 
very  marked.  If.  however,  sodium  hydrosulphite 
is  used  as  the  reducing  agent,  much  more  stable 
solutions  are  obtained,  and  by  dialysing  and 
evaporating  or  precipitating  with  alcohol,  solid 
colloids  containing  up  to  about  20%  of  metallic 
mercury  have  been  prepared  which  are  partly 
soluble  in  water.  Platinum  sols,  prepared  by  the 
reducing  action  of  hydrazine  hydrate  on  platinum 
chloride  in  presence  of  quince  seed  extract,  yield, 
on  dialysing  and  evaporating  or  precipitating  by 
i  lie  addition  of  alcohol,  solid  colloidal  substances 
which  contain  as  much  as  25%  of  platinum. 
these  colloids  are  readily  soluble  in  warm  water. 
U  in  the  case  of  silver,  gold,  and  mercurv.  the 
protective  action  of  quince  seed  extract  on  col- 
loidal platinum  is  strongly  marked. 

Salts  of  phthalic  acid.     Ekeley  and  Banta.   See  III. 

Titration  of  oxalic  acid  with  alkalis  and  ammonia 
m  presence  of  methyl  orange.    Bruhns.    See  VII. 

An  isomer  of  glucuronic  acid  [irom  lemons].   Suarez. 
See  XIXa. 

Disinfecting  power  of  complex  organic  mercury 
compound*,  ill.  Mc minted  phenols.  Schoeller 
and   Schrauth.     See  XIXb. 


Applications  of  a  new  reagent  for  separating 
ammonia.  I.  Colorimetric  determination  of 
ammonia  in  uri>ie.    Folin  and  Bell.     See  XXIII. 

Patents. 

Ether:     Process  and   apparatus  for  the  continuous 

production   of .     E.    Barbet   et    Fils   et   ('if., 

Paris.  Eng.  Pat.  100,406,  May  2,  1916.  fAppl. 
No.  6289  of  1916.)  Under  Int.  Conv.,May  5, 1915. 
In  a  continuous  process  for  the  production  of 
ether  by  treating  alcohol  with  sulphuric  acid,  the 
acid  and  alcohol  are  kept  in  contact  until  the 
alcohol  is  entirely  absorbed,  and  the  ethylsulphuric 
acid  so  formed  is  partially  decomposed  by  heat 
in  a  separate  part  of  the  apparatus.  The  ether 
set  free  is  collected,  and  the  acid  is  brought  into 
contact  with  a  fresh  supply  of  alcohol.  Apparatus 
for  carrying  out  the  process  consists  of  a  plate 
tower  down  which  the  acid  trickles  against  an 
ascending  stream  of  alcohol  previously  vaporised 
in  a  tubular  heater  heated  by  steam."  From  the 
bottom  of  the  tower,  the  ethylsulphuric  acid 
passes  to  a  "  tubular  emulsifying  apparatus," 
where  it  ascends  lead  pipes  surrounded  by  steam 
jackets.  The  bubbles  of  ether  vapour  emulsify 
the  acid  liquid  and  are  led  off  from  the  top  of  the 
emulsifier,  while  the  liquid  partiallv  freed  from 
ether  is  returned  to  the  plate  tower'.  The  latter 
may  be  replaced  by  a  cylinder  packed  with  suitable 
material,  and  the  emulsifier  may  be  placed  above 
the  cylinder  in  the  interior  of  a  large  cylindrical 
boiler,  so  that  the  acid  leaving  the  top  of  the 
emulsifier  passes  down  the  peripheral  space,  and 
enters  again  at  the  bottom  of  the  packed  cylinder 
with  the  fresh  alcohol. — F.  Sp. 

Alcohols  [fusel  oil  substitute]  ;   Manufacture  of- 


[from  gasoline].     B.   T.   Brooks  and    II.    Essex, 
Assignors  to  Gulf  Refining  Co.,  Pittsburgh    Pa 
U.S.    Pat.    1,221,667,    Apr.    3,    1917.      Date    of 
appl..   Mar.  22,   1916. 

High-boiling  monohydric  alcohols  are  produced 
by  heating  the  corresponding  chlorinated  hydro- 
carbons, e.g.,  monochlorinated  gasoline,  "with 
methyl  alcohol  and  a  formate  under  pressure  at 
140°  C.  to   190°  C— F.  Sr. 

Ethylene;       Manufacture     of from     acetylene. 

W.  Traube.  Berlin.  Ger.  Pat.  295,976,  Nov.  22, 
1914.  Addition  to  Ger.  Pat.  287,565  (see  this 
J.,   191G,   142). 

The  process  described  in  the  principal  patent  is 
modified  by  using  less  than  the  theoretical  amount 
of  chromous  salt,  and  regenerating  it  with  redueing 
agents  from  the  chromic  salt  produced .  Example. — 
4  parts  of  crystalline  chromic  chloride,  20  parts  of 
25%  hydrochloric  acid,  and  4  parts  of  zinc  are 
shaken  with  0-4  part  by  weight  of  acetylene  under 
pressure.  Ethylene  and  hydrogen  are  produced, 
and  can  be  separated  in  the  usual  manner.  Other 
chromium  salts  may  be  employed,  and  the  con- 
centration of  the  '  hydrochloric  acid  may  be 
diminished. — F.  Sp. 

Ketones;    Preparation  of .     G.  Schichi    A.-G., 

and  A.  Griin.  Aussig.  Ger.  Pat.  295,657, 
Sept.  8,  1914.  Under  Int.  I'onv..  Sept.  20,  1918. 
Ketones  are  produced  by  heating  monocarboxylic 
acids  of  b.  pt.  above  300"  C.  in  the  liquid  state,  to 
temperatures  not  greatly  exceeding  300  C.  with 
small  quantities  of  ketone-producing  catalysts, 
c.</..  finely  divided  metals,  oxides,  silicates!  or 
silicic  acid.  .Mixtures  of  catalysts,  or  catalysts 
deposited  on  finely  divided  carriers,  or  on  filtering 
material,  may  be  employed.  In  consequence  of 
the  relatively  low  temperature  of  the  reaction  and 
the  absence  of  energetic  reagents,  the  yield  is 
practically  quantitative.  Stearic  arid  yields 
stearone,  'ic,;!!., ,).('(».  m.  pt.  87    «'.     Commercial 
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cine    of    m.  pt.    54     C.    yields    a    mixture    of 
stearone,  palmitone.  and  stearopalmitone  melting 

at    7.";    ('.      I-'.  Si-. 

Ethyl  ^  triacetylgallate  :      Process    of    making . 

K.  Zimmermann,  Elberfeld,  Germany,  Assignor 

to  Synthetic  Patents  Co.,  New  Sfork.     l.s.  Pat. 

l,222,345,Apr.l0,1917.  Dateof  appl.,Jan.5,  191  I. 

Ger.  Pat.  279.958  of  1913;  this.!..  1915,  452. 

/'  .  partition  ofreaetrive  products  from  paraffin  hydro- 
carbons.    Ger.  Pat.  295,594.     See  11a. 


XXI.— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

■  i  of  various  substances  on  th<  photochemical 
oxidation  of  solutions  of  sodium  sulphite.  Mathews 
and  Weeks.     Set    VI i. 


PATENT. 

Photographic  film  ;  Sensitive- 


J.  E.  Branden- 


i .  Assignor  to  9oc.  "  La  I  'ellophaue,"  I'ai-is. 
I  .S.  Pat.  t.221.825,  Apr.  Id.  1917.  Date  of 
appl.,   Feb.  2!.   1915. 

See  Eng.  Pat.  2411  of  1915  ;  this  J..  101.",.  9S3. 
XXII.— EXPLOSIVES;  MATCHES. 


Asides;    Sensitiveness   of 


1..    Wohler   and 


a     .  •   ■•   e.-..  i  <r   '   ><<  oo       <n        .  ,..         M'-IUCI        anu 

I".  Martin.  /,.  angew.  Chem.,  1917,  30,  :;:;  39. 
Varying  definite  weights,  up  to  0-02  gzm.,  of 
different  azides,  in  a  micro-crystalline  form,  were 

compressed  to  a  constant   degi in  tin-  form  of 

pellets.      V  steel  cylinder  insulated  on  the  outside 

with  thick  asbestos  was  heated  in  a  bath  of  \v Ps 

metal.  After  tin-  temperature,  which  was 
measured  direct  1\  at  the  base  of  the  cylinder, 
had  become  constant,  tin-  pellet  was  admitted 
through  an  opening  iii  tlu-  asbestos  li.l  and  the 
time  required  for  detonation  noticed.  Beginning 
with  0-005  i.-rui.  of  the  substance,  tin-  temperature 
necessary  to  cause  detonation  after  a  gi\  en  interval 
tell  in  every  case  with  increasing  quantity  of 
materia],   until    with    from    0-01     to    0-02    gnn.    a 

limiting    value    was    reached    above   which    the 

detonation  temperature  was  independent  of  the 
mass  "i  tie-  material.  The  development  of  the 
explosion  wave  from  a  comparatively  slow  n- 
action  requires  a  definite  interval  which  becomes 
rter  with  increasing  temperature  and  with  the 
constant  of  the  reaction  velocity.  Conversely, 
with  a  shorter  period  of  heating,  a  higher  tempera- 
ture i-  necessary  to  initiate  detonation  than  with 
a  long  period,  as  has  been  shown  in  the  ignition 
of  methane-air  mixtures.  With  a  small  quantity 
of     the    azide.     complete     decomposition    by     slow 

chemical  change  might  follow  at  the  temperature 

employed,    whereas   at    a,   higher   bemperatur : 

with  a  larger  mass  at  the  lower  temperature  the 

decomposition  would  lead  to  detonation.  The 
fact     that     the     limiting     temperature     is     air. ad-. 

reached  with  a  weight  of  0-01  grm.  in  the  case  of 

azides  indicates  a    very   high   speed    in  the   \,-l...  it\ 

of  the  decomposition  which  leads  to  detonation. 
With  mercury  fulminate,  the  detonation  fempera- 
ture  did  not  fall  s.,  soon  t..  a  constant  value  with 
increasing  mass,  indicating  that  in  this  case  the 
initial    decomposition    takes    place    more    slowly 

and  :- mpanied  bj  a  larger  loss  through  slow 

chemi.al  change.  With  azides  and  fulminates 
of  the  different  metals,  the  following  values, 
arranged  in  order  of  sensitiveness,  were  obtained 
as  the  temperatures  (  C.)  at  which  0-02  grm.  of 
the  substance  detonated  after  an  interval  ..'  5 
seconds.  Azid.-s:  col. alt.  lis  ;  barium,  laL'  : 
calcium,  158  :  strontium,  169  ;  copper,  171*; 
nickel,  200* ;     manganese,    203" ;    lithium.    245*; 


mercury,    281°;     zinc    us'.i    ;     cadmium,    291°-; 

silver.  207  :  lead.  :V1~  ;  thallium.  320°. 
Fulminates :  thallium,  120    ;  silver,  170    ;  copper, 

'Jn.*>  :  mercury,  215  :  cadmium.  215  :  sodium. 
215  :  potassium,  --'>  .  The  temperatures  of 
detonation  are  obviously  not  determined  bj    the 

h.-at    of  decomposition  as  this   is  greatest    in  the 
ease    of    the    aznles   of    silver,    cadmium,    and    I 
The  a/id.-s  of  metals  of  low  atomic   weight    have 
lower  temperatures   of   detonation  than   those  of 
high  atomic   weight,   in  accordance  with  the  view 
that  the  heavier  molecule  needs  a  higher  tempera*- 
ture  to  acquire  the  velocity  necessary  for  detona- 
tion.     Differences     were     also     observed     in     the 
manner    of    decomposition,    from    lithium    azide, 
which    gave    a    very    violent    detonation,    to    thi- 
azides of  sodium,   potassium,  and  thallium,   which 
exploded     without     developing     true     detonati 
More    uniformitj     is   shown   with    the   fulminates, 
which,    with   the   exception   of   thallium,    have   all 
detonating    temperatures    in    the    neighbourhood 
of  200 J  ('.     The  hygroscopicity  of  the  azides  of 
metals  of  low  atomic  weight  was  found  to  he  much 
higher   than    with    those   of   high   atomic    weight. 
Sensitiveness  to  shock  was  measured  by  t  he  fall 
weight     method.       The     compound,     in    amounts 
varying  from  0-01   to  0-05  grm.,   was  compressed 
in  a   brass  cap  case  of  definite  cross-section 
covered   with  a  disc  of  copper  or  tin.  over  which 
was  placed  a  hardened  steel  hlock  which  received 
the     impact     of     the     falling     weight.      With     the 
exception  of  the  azides  of  strontium  and  barium, 
which    only    exploded    with    production    of    flame, 
and  the  azides  of  lithium,  sodium,  and  potassium, 
which    could    not    In-   mail.-   to   explode   at    all    b| 
percussion,  the  compounds  examined  all  detonated 
violently  on  receiving  sufficient   impact.     A  very 
large    influence    was    in    most    cases    found    to 
.xcrted     by     the    thickness    of    the    layer. 
sensitiveness    of   the   azid.-s    of    silver,    lead, 
mercury  increased  with  the  thickness  of  the  la 
that    of  cadmium   was   almost    constant,    thos 
copper,  manganese,  zinc  and  thallium  diminished 
in    sensitiveness    with    increasing    thickness,    and 
thos,-    ,,f     nickel,     cobalt,    calcium,     barium,    and 
strontium    increased    to   a    maximum    value    with 
n  in'  grm.  and  then  the  sensitiveness  diminished, 
Apart    from  this  large  influence  of  the  thickn 
which   gives  a   misleading  high    figure  of   inso 

ti\elless    in    the    case    of    thick     laxers    of    the    azi 

of  copper,   nickel,   col. alt.   and    barium,  a  general 
parallelism  was  observed  between  the  sensitive! 

1 1.  h.-at  and  t  o  percussion,  and  as  with  the  temp 
ture     of    detonation,     no     relation     was    apparent 
between  sensitiveness  to  percussion  and  tin-  ' 

of  de.  oi  ii  posif  ion.      The  sensit  ivi-ness  to  percu-- 
of    thin    layers    of    the    azides    was    found    to    lie   a 
measure  also   of    their    responsiveness    to  friction, 
which   determines  the   instability   of   the   material 
in  Idling  caps  and  during  compression  and  shaking. 
In    this    respect,    as    shown     in    the     percussion 
measurements,    the    azides    of    copper,    nickel,    and 
cobalt    are  the  most    unstable,  and  those  of  silver, 
cadmium,    zinc,    and    thallium    much    more   stable. 
The  sensitiveness  of  thin  layers  of   copper  azide 
is  encountered    in    copper  detonator    tubes.      The 
increased  sensitiveness  of  thick  layers  of  lead  and 
mercury   azides  accords   with   the   property   shown 
by     large     crystals     of     spontaneous     detonation. 
The    instability     of    mixtures    of    rrystalline    and 
liquid   nitroglycerin  ma>    he  din-  to  an  analog 
effect  of  t  he  influence  of  the  thickness  of  the  laj 
of  liquid   enclosed    between   the  crystalline  faces. 
Greater  regularity  was  obtained  in  tin-  measure- 
ments   on    percussion    with    fulminates,    the    set 
tiveness  being  always  greatest   with  tin-  tbiru 
layers.     The     parallelism     between     temperature 
of  detonation   and   sensitiveness  to  percussion  in 
closer  with  fulminates  than  with  azides.     Thallium 
fulminate  is  the  most  easily  detonated  by  heat  and 
is  tin-  most  sensitive  to  percussion.     J.  \.  P. 
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Patents. 

Smokeless  pmrder  and  process  of  making  same, 
J.  M.  Brown,  Johnson  City,  Tenn.  U.S.  Pat. 
1,222,065, App.10,1917.  Dateofappl.,Mar.4, 1915. 

See  Fr.  Pat.  473,384  of  1915  ;   this  J.,  1916,  1181. 

Preparation  of  reactive  products  from  paraffin  hydro- 
carbons.    Ger.  Pat.  2y5,594.     See  IIa. 


P. 


XXIII.— ANALYSIS. 

Sephclometer-colorimeter ;    An   improved  —    . 
A.  Kober.     J.  Biol.  C'hein.,  1917,  29,  155—168. 

In  the  instrument  described,  the  usual  rack  ami 
pinion  movement  for  raising  the  cups  or  plungers 
is  replaced  by  a  screw  movement,  the  scale  is  re- 
movable, an.  1  dark  cloth  curtains  are  not  used. 
The  glass  plungers  and  the  nephelometric  and 
colorimetric  cups  are  made  in  one  piece  wiihout 
cemented  joints,  and  have  optii  ally  dear  botto 
A  convenient  support  is  provided  for  keeping  the 
eye  steady  and  always  at  the  same  point.  The 
lamp  house  has  adjustable  reflectors  so  that  the 
amounts  of  light  reaching  both  sides  of  the  colori- 
metric field  may  be  equally  adjusted. — W.  P.  S. 

CoUoid-chi  iniiiil  phenomenon  as  indicator  in  quanti- 
tative analysis.  J.  P.  Sacher.  Koll.  Zeits., 
1910.  19,  276— 277.  J.  C'hem.  Soc,  1917,  112, 
ii.,   180. 

Ix  the  estimation  of  lead  by  titration  with  a 
solution  of  ammonium  molybdate,  the  supernatant 
liquid  is  turbid  so  long  as  the  reaction  is  incom- 
plete, but  this  turbidity  disappears  suddenly 
;:t  the  end-point.  The  turbidity  is  due  to  colloidal 
lead  molybdate,  and  the  coagulation  of  this  serves 
to  indicate  the  end-point.  In  practice,  the  solution 
of  lead,  acidified  with  acetic  acid,  is  heated  at 
-u  — SO- ('.,  and  the  progress  of  the  titration  is 
determined  by  removing  a  drop  of  the  solution  and 
observing  its  optical  condition.  The  end-point  is 
independent  of  the  quantity  of  acetic  acid  present, 
and  the  method  is  to  be  preferred  to  the  older 
procedure  in  which  tannin  is  used  as  indicator. 

Thymolphihaiein    and    naphtholphthalein    [in    the 

determination     oj     true,     neutrality     in     waters]  ; 

Xeic  applications  of ,  including  rapid  methods 

for  analysing,  limestone  and  ammonium  sails. 
J.  Moil1.  J.  C'hem..  Met.,  and  Min.  Soc,  S. 
Africa,   1917,  17.  129—132. 

The  insensitiveness  of  thymolphthalein  to  traces 
of  alkali,  particularly  at  the  boil,  has  been  utilised 
in  the  determination  of  lime  and  magnesia  in  lime- 
stone: 05  to  0-75  grm.  of  sample,  free  from  "grit. 
is  raised  with  about  Hi  c.c.  of  2  .\  hydrochloric  acid, 
the  mixture  heated  on  the  water-bath  for  20  mins., 
the  turbid  liquid  diluted  to  about  20  c.c,  and 
titrated  wi-h  A/2  caustic  soda  (free  from  car- 
bonate) using  a  0-02%  methyl  red  solution  in 
dilute  alcohol  as  indicator  :  the  combined  acid- 
equivalent  of  the  lime  and  magnesia  is  thus 
obtained.  After  diluting  to  50  c.c.  and  raising  to 
the  bod  for  one  minute,  3  c.c.  of  1  %  thymol- 
phthalein solution  in  60 — 70°o  alcohol,  and"  then 
sufficient  A"  2  caustic  soda  to  give  a  dark  blue 
solution  are  added,  the  mixture  boiled  for  one 
minute  to  coagulate  the  precipitated  magnesia, 
and  the  blue  suspension  titrated  until  yellow  with 
\  2  hydrochloric  acid  ;  in  this  manner  tie- 
_'nesia  content  is  determined,  and  the  lime  may 
be  obtained  by  difference.  A  correction  shouli 
made  in  case  an  appreciable  amount  of  phosphate 
is  present.  The  results  agree  closely  with  those 
found  by  the  ordinary  method. 

In  analysing  the  ammonium  salts  of  strong  acids. 
the  solution,  previously  neutralised  to  methyl  ie,: 
if  necessary,  istitrated  at  the  boil  with  .V  5  •  austii 
soda  in  presence  of  a  small  quantity  of  a  saturat  ed 


solution  of  thymolphtbalein  in  50%  alcohol  until 
the  deep  blue  to  green  colour  reappears  and  with- 
stands boiling  for  20  sees. 

The  true  neutrality  of  water  is  determined  by 
using  as  mixed  indicators  methyl  red  and  a- 
naphtholphthalein,  which  are  much  more  delicate 
than  methyl  orange  and  phenolphthalein,  and  will 
detect  01  part  sulphuric  acid  and  0-2  part  calcium 
hydroxide  per  100,000.  In  presence  of  more  than 
0-4  part  acid  per  100,000,  the  colour  is  violet- 
rose  ;  0-2  part  acid,  salmon-orange  ;  neutral, 
straw-yellow;  0-2  part  alkali,  litrine-green  ; 
over  0-1  part  alkali,  deep  bluisb-green.  Neutral 
red,  rosolic  acid,  or  alizarin  may  be  used  in  place 
of  methyl  red. — F.  W.  A. 

ne  ;      Titration    of with    thin  sulphate.     It. 

Kempf.       Z   angew.  C'hem.,  1917.  30,  71 — 72. 
Ix    the   titration   of   an   iodine   solution    by   thio- 
sulpbate  in  presence  or  free  acid,  a  certain  error 
arises  by  a  reaction  between  the  thiosulphate  and 
the  acid,  as  shown  in  the  equation  : 

.\a:S203+2HCl=-2Xa('l~SO2-.S-n20. 
The  reaction  is  made  possible  by  the  greater  rate 
of  diffusion  of  acid  than  of  iodine  into  the  layer  of 
thiosulphate  admitted  to  the  solution.  The 
sulphur  dioxide  formed  neutralises  subsequently 
two  equivalents  ot  iodine,  whereas  this  quantity 
ot  iodine  would  react  with  two  molecules  of  tlrio- 
sulphate  in  the  more  rapid  reaction  producing 
tetrathionate.  The  leaction  with  the  acid  can  be 
observed  by  the  production  of  an  opalescence  due 
to  sulphur,  and  can  be  minimised  by  avoiding  a 
large  excess  of  acid,  by  efficient  stirring  during  the 
titration,  and  by  running  the  thiosulphate  from 
the  burette  slowly  in  drops.  In  the  presence  of 
alkali  a  still  greater  error  is  caused  by  the  direct 
oxidation  to  sulphate  brought  about  by  iodine  in 
an  alkaline  solution. — J.  N.  P. 


lodimetry ;      Differential 
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chromic   acid    in    the    presence   of  ferric    iron    and 

the   analysis   of  chromite.      O.    L.    Barnebey.    J. 

Amer.   C'hem.    Soc.    1917,    39,   604 — 000.     (See 

also  this  J.,  1916,  35S.) 
The  reaction  between  potassium  iodide  and 
chromic  acid  proceeds  to  the  exclusion  of  any 
effect  from  ferric  iron  in  the  presence  of  phos- 
phoric acid,  which  converts  the  iron  into  a  soluble 
acid  phosphate.  It  is  necessary  to  adjust  the 
concentration  of  the  phosphoric  acid,  as  if  the 
acid  used  is  too  strong,  ferric  iron  reacts  with  the 
iodide,  and  if  too  weak  the  liberation  of  iodine  by 
the  chromic  acid  is  too  slow.  When  allowing 
three  minutes  for  the  reaction,  the  minimum 
acidity  required  for  a  concentration  of  iodide 
equal  to  AT '10,  was  found  to  be  2  5  A*.  The 
estimation  of  chromium  in  presence  of  iron  in  an 
aqueous  solution  is  conducted  by  making  just 
alkaline  with  sodium  hydroxide,  adding  solid 
sodium  peroxide  in  slight  excess,  and  boiling  for 
a  few  minutes  to  decompose  the  excess  of  sodium 
peroxide.  In  the  analysis  of  chrornite,  the  sample 
is  fused  with  sodium  peroxide  in  a  porcelain  or 
silver  crucible,  extracted  with  water,  and  the  excess 
of  peroxide  removed  by  boiling.  In  either  i 
phosphoric  acid  is  then  added  until  the  iron 
phosphate  is  completely  dissolved  and  the  solution 
has  an  acidity  of  about  3  AT.  10  c.c.  of  2V/1  iodide 
is  then  added  for  each  100  c.c.  of  solution  and  the 
liberated  iodine  titrated  with  standardised  thio- 
sulphate. Comparative  determinations  made  in 
presence  of,  and  after  removal  of,  the  iron  by 
filtration  gave  results  in  close  agreement. — J.N.P. 


lodimetry  :    Differential 


If  I.     Determina- 


tion   of    the    avt  oxygen    in    solvbk 

precipitated  oxidised  forms  of  ma  O.  I.. 

Barnebey  and  \V.  C.   Eawes.     J.  Amer.  Chem. 
So,-..  1917.  39,  607-  610. 
Use  is  made  of  the  inappreciable  rate  of  reaction 
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of  ferric  iron  with  iodide  when  in  dilute  phosphoric 
acid  solution  as  a  means  of  estimating  manganese, 
through  the  liberation  of  iodine  from  an  iodide 
by  the  oxidised  manganese  salt.  It  was  found 
that  potassium  permanganate  in  presence  "I  n.,n 
can  be  titrated  accurately   by  the  liberation  ot 

iodine  in  phosphoric  acid  solution.  San. pic,  01 
manganese  dioxide  in  the  form  of  Weldon  mud, 
and  as  obtained  by  the  reduction  of  potassium 
permanganate,  and  bj  precipitation  from  mangan- 
ese salts  by  hydrogen  peroxide,  chlorate,  and 
hypochlorite,  were  dried  at  105°  0.,  and  weighed 
samples  treated  with  m  •-.,-.  of  .V  I  iodide  and 
in  cc  of  2  N  phosphoric  acid.  The  solutions 
were'  agitated  gently  until  the  reaction  was 
complete  and  then  titrated  with  thiosulphate,  with 
results  whi.U  agreed  closely  with  the  estimations 

made   by    lime-en's  distillation   method.      A   direct 

estimation  can  in  some  cases  be  made  with  natural 
manganese  ores  by  treating  the  finely  ground 
material  with  L0  CC.  of  .V  1  iodide  and  10  CC. 
of  "  V  phosphoric  acid,  then  diluting  to  l»>o  cc, 
allowing  to  react,  for  10  minutes,  and  titrating. 
Some  samples  of  pyrolusite  winch  contained  a 
considerable  amount  of  iron  oxide  were  found, 
however,  to  he  attacked  with  difficulty  and  could 
not  be  analysed  successfully  by  this  method 

— J .  X .  I  . 

Ammonia  ;    Applications  of  a  new  reagent  for  the 

separation     ot •      /•    Colorimelric      d-tcr- 

mination  of  ammonia   in    untie.     <>     VotiD.  ana 

Et.  li.  Bell.     J.  Biol.  Chem.,  HUT,  29,  329-  3 

The  reagent  used  is  an  artificial  sodium  zeolite. 
known   commercially   as  permutit,    in  powder   oi 

(50 80-mesh    fineness.      About    2    grms.    of    the 

powder  is  placed  in  a  200  cc.  flask,  5  c.c  of  water 
added,  and  then  1  or  2  c.c.  of  urine  or  5  c.c  of 
diluted  urine.  The  flask  is  rinsed  down  with  a 
little  water  and  shaken  gently  for  5  mins.  The 
powder  is  then  washed  down  from  the  sides  ol  the 
Bask  with  25 — H>  cc.  of  water,  allowed  to  settle, 
and  the  Liquid  decanted.  After  another  washing 
and  decantation.  a  little  water  is  added  to  the 
fiask  and  5  cc.  of  caustic  soda  (10%),  the  contents 
are  mixed  and  water  is  added  until  the  flask  is 
three-quarters  full  ;  it  is  then  shaken  and  10  c.c 
,,f  Xessler  solution  is  added  and  mixed.  After 
standing  10  mins..  the  contents  are  made  up  to  the 
mark  with  wafer,  and  the  colour  compared  with 
that  given  by  a  standard  solution  ot  ammonia 
treated  with  5"  c.c.  of  caustic  soda  in  the  same  \\a\ . 
The  reagent  may  be  recovered  and  used  over 
again,  after  washing  with  dilute  acetic  acid  and 
drying. — J.  II.  J- 

Gas  washing  [for  benzol  and  toluol] :  analysis  oj 
products  :  control  oj  still.     Edwards.     See  IIA. 

Application  of  Che  Komarowsky  reaction  as  a  test  of 
purity  of  concentrated  sulphuric  odd.     See  VII. 

Determination  of  small  amounts  oj  free  sulphuric 
acid  in  presence  of  sulphates.  Vulquin  and 
hut  at.     See  VII. 

Titration  of  oxalic  acid  with  alkalis  and  ammonia 
in  presence  oj  methyl  orange.     Bruhns.     See  VII. 

Temperature  measurements  in  clay  works  practice. 
Cobb.     See  VIII. 

Determination  of  chromium  in  ferrochromium,  steel, 
and  slags  by  the  permanganate  method  Koch. 
See  X. 

Stripping  and  analysis  of  galvanised  iron.     Heise 
and    Clemente.     See    X. 

Testing    of    galvanised    iron.     Witt.     See    X. 

Detinning  and  analysis  of  tin   phde.     Heise  and 
Clemente.     Se<   V 


Analysis    of    Babbitt    metal.     Witt.     See    X. 

Determination    oj  free   alkali    in    petroleum   sua ;<.-.-. 
Charitschkov.     See  X 1 1. 

rititibarbitiiric   acid   as   a   reagent    jor   Jcetohexoses. 
Plaisance.     See   XVII. 

Determination  of  gelatinisation  temperatures  of 
starches  by  means  oj  an  electrically  heated  chamber 
on  the  microscope  stage.  lu>\  and  Etoark,  jun. 
See  XVII. 

Rapid  method  for  determining  calcium  in  blood  and 
milk.     Lyman.     See  XIXa. 

Method  jar  accurately  estimating  arginine  in  pro- 
teins.    Jansen.     See  XIXa. 

Titration  oj  magnesium  [in  water  analysis].     Bruck- 
miller.     >'(<■  XIXb. 

Y«  w  reaction  far  the  water-soluble  active  glucoside 
of  digitalis  leaves.     Wratschko.     Set    XX. 

Tests  for    certain    narcotic    and    anaesthetic    drugs. 
llankin.      See  X  X. 

Identification    oj    drugs    containing    emodin.      Heal 

and  Okey.     See  XX. 

Method  jor   the   examination    ot   methyl   salicylate. 
Albright.     See  XX. 

Separation  and  determination  of  butyric  acid  in 
biological  products.     Phelps  and  Palmer.  Sic  XX. 

The  Duclaux-  method  for  the  determination  of  volatile 
fatty  acids.      Upson  and  others.     See  XX. 

The  Duclaux  method  jar  volatile  jatlg  acids.     I,amb. 
See  XX. 

Identification  oj  [organic]  acids       Lvman  and  EteitL 
See  X  X . 

Identification  oj  aliphatic  aldehydes.      Harries  and 
Oppenheim.     See  XX. 

Catalytic-  hydrogenation  oj  organic  com/iount/s 
base  metals  at  ordinary  temperatures.  Removal 
of  halogens  from  organic  lialogen  derivatives. 
K  el  her.     See  XX. 

Determination  of  mercury  in  basic  mercuric  salicylate 
and   its   isomers.      Lajoux.      See    XX. 
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The  presence  of  mellitic  acid  has  previously  beer 
recorded  in  a  black,  humus-like  deposit  formed  bj 

the  gradual  decomposition  of  pure  sugar  solution 
under  factory  conditions  (this  .).,  1895,  :;7a). 
similar  instance  has  again  been  observed  in  the 
case  of  a  very  loose,  nearly  dry.  coal  like,  lustrous 
deposit  found  on  dismantling  an  old  copper  pipe. 
Extraction  of  the  powdered  deposit  with  alcohol 
yielded  crystals  of  fine  white  needles  of  mellitic 
acid,  melting  at  200° C.  with  decomposition.  The 
acid  was  characterised  by  its  crystalline  barium 
salt,  insoluble  in  water  and  alcohol,  occurring  as 
One  needles  having  the  formula  CtIOj,Ba,-|  3H  |0. 

Another  case  Of  the  formation  of  mellitic  &i  id   was 

observed  in  a  heap  of  ordinary  lignite  (brown  coal) 
on  which  a  harrow-load  of  alumina  sludgi 
accidentally  been  overturned  two  years  pre- 
viously. Under  the  sludge  in  the  middle  of  the 
coal  was  a  hoard  which  had  been  broken  so  as  to 
form  an  angle  and  in  the  hollow  space  below  the 
hoard  was  found  a  bunch  of  yellow  crystals,  the 
size  of   nuts,   which   were   identified   as  "honey" 

..lone,"    (',  ..»>,,  \1.    ;    IMIjO.— J.      P.    B. 
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Official  Notices. 


ANNUAL,   GENERAL  MEETING,     1917. 

In  accordance  with  the  provisions  of  By-law  64, 
notice  is  hereby  given  that  the  Annua)  General 
Meeting  will  be  held  in  The  University  Buildings, 
Edmund  Street.  Birmingham,  at  10.30  a.m.  on 
Wednesday,  July  18th.  1917.  A  programme  of  the 
proceedings  is  inserted  loose  in  this  issue. 

In  accordance  with  the  provisions  of  By-law  24, 
those  members  whose  names  are  printed  in  italics 
in  the  List  of  Council  will  retire  from  their  res- 
pective offices  at  the  forthcoming  Annual  Meeting. 

Prof.  Henry  Louis  has  been  nominated  to  the 
office  of  President  under  By-law  20  ;  Dr.  Charles 
Carpenter  has  been  nominated  Vice-President 
under  Bv-law  20  ;  Mr.  John  Grav,  Mr.  A.  R. 
Ling,  Prof.  P.  F.  Euttan,  and  Mr".  J.  T.  Wood 
have  been  nominated  Vice-Presidents  under  Bv- 
law  21. 

Mr.  A.  G.  Bloxam,  Mr.  W.  J.  Pees,  Mr.  Edwin 
Thompson,  and  Prof.  James  Walker  have  been 
nominated  to  fill  the  four  vacancies  among 
Ordinary  Members  of  Council,  under  By-law  25. 
No  ballot  will  be  required. 

J.  P.  Loxgstaff. 

Secretarv. 


REPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 
The  first  volume  of  these  reports  is  now  ready. 
As  the  issue  is  strictly  limited,  those  who  desire 
to  obtain  copies  are  advised  to  apply  for  them 
without  delay.  The  price  is  3s.  to  members  and 
5/6  to  non-members,  including  postage. 


IMPERIAL  MINERAL  RESOURCES  BUREAU. 

By  direction  of  the  War  Cabinet,  the  Minister 
of  Munitions  has  made  arrangements  for  the 
appointment  of  an  inter-departmental  Committee 
to  prepare  a  scheme  for  the  establishment  in 
London  of  an  Imperial  Mineral  Resources  Bureau 
to  collect  information  in  regard  to  the  mineral 
resources  and  metal  requirements  of  the  Empy-e, 
and  to  advise  what  action,  if  any,  may  appear 
desirable  to  enable  such  resources  to  be  developed 
and  made  available  to  meet  requirements. 

The  Committee  consists  of  the  following  gentle- 
men : — Sir  James  Stevenson,  Bart.  (Chairman), 
.Mr.  ('.  L.  Budd,  Sir  A.  Duckham,  K.C.B.,  Professor 
W.  R.  Dunstan,  C.M.G.,  Mr.  C.  W.  Fielding,  Mr. 
J.  F.  N.  Green,  Right  Hon.  Lord  Islington, 
G.C.M.G.,  Mr.  L.  J.  Kershaw,  CLE.,  Sir  T.  Mac- 
kenzie, K.C.M.G.,  Hon.  Sir  G.  H.  Perley,  K.C.M.G., 
Mr.  W.  S.  Robinson,  Right  Hon.  W.  P.  Schreiner, 
C.M.G.,  K.C.  The  Secretary  to  the  Committee  is 
Mr.  Oswald  C.  Allen,  and  all  communications  on 
the  subject  should  be  addressed  to  him  at  the 
Ministry  of  Munitions,  Whitehall  Place,  S.W.I. 


INTERPRETATIONS  OF  EXPORT 
PROHIBITIONS. 
The  following  interpretations  of  prohibitions  of 
export  from  the  United  Kingdom  have  been 
issued  by  the  Director  of  the  War  Trade  Depart- 
ment, 4,  Central  Buildings,  Westminster,  S.W.I 
(P-  =  Prohibited.  N.P.  =  Not  prohibited  to  any 
port  or  destination  except  in  Sweden)  : — 


Alcohol  in  which  microscopic  slides  or  laboratorv 
specimens  are  packed,  N.P.  Aniline  dye,  manu- 
factured articles  containing  not  more  than  3%  of, 
as  the  only  prohibited  ingredient,  N.P.  Argols, 
crude  (used  in  the  making  of  tartaric  acid),  P. 
Blast-furnace  tar,  P.  Bradford  sewer  grease,  P. 
Capsicum  essence  made  from  chillie  fruit,  P. 
Carbolic  acid  and  formaldehyde  B.  &  W.  mixture 
known  as  "  liquid  resin,"  P.  Carbolic  acid  in 
preparations  containing  not  more  than  4  %  ext  i  act  - 
able  crystals  as  the  only  prohibited  ingredient, 
N.P.  Carbon  brushes,  I'.  Cardamoms,  P.  Chloro- 
form, P.  Clay,  diatomite,  N.P.  Copper  scale  (or 
copper  pickle  dust),  P.  Cutch,  P.  Ether,  ozonic, 
P.  Firebricks  and  fireclay  forming  integral  parts 
of  manufactured  goods  not  otherwise  prohibited, 
N.P.  Flint,  powdered,  N.P.  German  silver,  P. 
Glycerin  in  toilet  and  other  preparations  con- 
taining not  more  than  1%  as  the  only  prohibited 
ingredient,  N.P.  Hard  lead,  P.  Incandescent 
mantle  rings  (magnesia),  P.  Lamp  black,  N.P. 
Manganese  dioxide  or  black  oxide  of  manganese,  P. 
Naphtha,  wood,  P.  Nickel  silver,  P.  Perfumed 
spirits,  N.P.  Pyrometers,  P.  Rectified  spirits  of 
wine,  P.  Tartar  emetic,  P.  Terebene,  P.  Tin 
foil,  P.  Umber  (a  coloured  earth),  N.P.  Vaseline 
P.  Vulcanising  compound,  composed  of  rubber, 
litharge,  and  sulphur,  P. 


EXPORT  PROHIBITIONS 

The  Supplement  to  the  "  Board  of  Trade 
Journal  "  of  31st  May  contains  complete  lists  of 
articles  which,  according  to  the  latest  information 
received  by  the  Board  of  Trade,  are  prohibited 
to  be  exported  from  Denmark.  France  (including 
Algeria),  Italy.  Japan,  and  the  Netherlands.  The 
Supplement  also  contains  the  list  of  articles 
(complete  to  date)  which  are  prohibited  to  be 
exported  from  the  United  Kingdom. 


EXPORTS  TO  SWITZERLAND. 

The  May  31st  issue  of  the  "  Board  of  Trade 
Journal  "  contains,  on  pages  479 — 490,  a  list, 
corrected  to  May  19th,  of  articles  in  respect  of 
which  licences  for  export  to  Switzerland  are  only 
granted  if  the  goods  are  consigned  to  the  So. ■  i < •  t . - 
Suisse  de  Surveillance  Economique,  showing  plso 
those  which  are  allowed  to  benefit  under  the  special 
system  for  small  parcels. 


NORWAY:    PROHIBITED  EXPORTS. 

The  exportation  of  the  following  articles  from 
Norway  has  been  prohibited  : — Calcium  chloride. 
Carbolic  acid.  Coal  pitch.  Creosol,  crude. 
Degras.  Formalin.  Hydrochloric  acid.  Sodium 
sulphate,  calcined  and  crystallised. 


SWEDEN  :    PROHIBITED  EXPORTS. 

The  exportation  of  the  following  articles  from 
Sweden  has  been  prohibited  as  from  the  20th 
May: — Asphalt  lac  and  "  zapon  "  lac.  Asphalt, 
manufactures  of,  not  specially  mentioned  in  tin1 
Swedish  Customs  Tariff,  with  or  without  admix!  are 
of  sand,  gravel,  textile  waste  or  the  like,  and  even 
if  combined  with  other  material.  Carborundum 
(carbide  of  silicon)  and  other  carbides  not  specially 
mentioned  in  the  Swedish  Customs  Tariff.  Cellu- 
loid, celloidin,  galalith,  ambroin,  eburin  and  other 
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similar  artificial  plastic  materials,  not  specially 
mentioned  in  the  Swedish  Customs  Tariff.  Cement, 
Port  land,  ordinary  grey,  white,  or  coloured,  ground 
or  not.  and  slag  cement,  trass  and  other  varieties 
of  cement  used  for  building  purposes.  Chrome 
acetate.  Disinfectants,  nol  specially  mentioned  in 
the  Swedish  Cusl  oms  Tariff,  containing  soap  or  soil 
soap,  such  as  lysol  and  creolin.  Formalin  in  aqueous 
solution.  Formic  acid  and  lactic  acid.  Fusel  oil. 
insulating  compositions  (for  protection  against 
heat  or  cold),  dry  or  liquid,  consisting  of  two  or 
more  mineral  substances,  such  as  asbestos,  kiesel- 
guhr,  asphalt  clay,  or  cement,  with  or  without 
admixture  of  cotton  fibres,  animal  hair  or  the  like. 

Or  consisting  Of  One  mineral  material  with  admixture 

of  such  material-:  also  manufactures  of  the 
compositions  specified,  such  as  slabs,  segments, 
and  other  shaped  pieces.     Mercury  and  mercury 

alloys  (amalgams).  Oxalic  acid,  and  oxalates  of 
potassium,  sodium,  and  ammonium.  Faints,  even 
if  dry.  prepared  with  base  other  than  oil  (such  as 
with  albumen  or  casein),  and  colours  not  specially 
mentioned  int  be  Swedish  Customs  Tariff .  Quillaia 
bark,  Resin  in  lumps,  or  powdered,  also  turpentine 

and  other  natural  balsams,  including  liquid  resin, 
such  as  sulphate  resin  and  crude  pine  and  Br  resin. 
'Tar  distillation  products  benzol,  carbolic  acid. 
cresol,  naphthalene,  creosote  oil.  carbolineum,  and 
the  like,  also  carbolic  lime.     Tartar  and  seignette 

salts    and    other    tartrates    of   potassium,    sodium. 

and  ammonium.  Vegetable  waxes  (carnauba, 
palm,  and  other).  Vulcanised  fibre  and  other 
chemically-prepared  fibre  hoard  in  plates  or  sheets 
(leaves).     Vulcanised  fibre  in  tubes  or  rods. 


RESTRICTIONS  ON  DEALING  IN  SULPHURIC 
ACID. 

The  .Minister  of  Munitions  has  issued  an  Order, 
under  date  20th  -May.  to  the  following  effect  : — 

1.  No  person  shall  as  on  and  from  11th  June. 
1017.  until  further  notice,  manufacture  sulphuric 
acid  except  under  a  licence  issued  by  or  under  the 
authority  of  the  Minister  of  Munitions  and  in 
ordance  with  the  terms  and  conditions  of  such 
licence  as  to  the  quantities  to  be  manufactured  or 
otherwise. 


subsequently  to  the  date  of  this  Order,  in  pur- 
suance of  written  directions  or  requests  given  or 
made  by  or  on  behalf  of  t  lie  Minister  of  .Munitions 
previously  to  the  date  of  this  Order  shall  unless 
anil  until  such  written  directions  or  requests  are 
cancelled  or  withdrawn  be  deemed  to  have  been 
supplied  under  a  licence  issued  under  t  lie  ant  hority 
of  the  Minister  of  Munition-  within  the  meaning 
of  t  his  Order. 

I.  As  on  and  from  29th  May  11  nt  il  further. 
notice,  no  manufacturer  of  sulphuric  acid,  or 
agent  of  such  a  manufacturer,  shall  charge  or 
receive  in  payment  for  any  sulphuric  acid  supplied 
by  or  through  him  a  price  exceeding  the  maximum 
price  specified  in  the  schedule  to  this  Order  for 
sulphuric  acid  of  the  description  and  strength 
supplied.  Provided  that  the  maximum  prices 
specified  in  the  schedule  hereto  shall  not  apply 
to — (11)  Sulphuric  acid  supplied  to  persons  outside 
the  United  Kingdom  under  export  licenci 
(6)  sulphuric  acid  manufactured  outside  the 
Tinted  Kingdom;  (c)  sulphuric  acid  made  wholly 
from     brimstone  ;       (d)     sulphuric     acid     specially 

purified   for   laboratory   purposes. 

.">.  All  persons  engaged  in  producing,  manu- 
facturing, selling,  distributing  or  storing  sulphuric, 
acid  (including  waste  acid),  or  in  any  manufacture, 
trade  or  business  in  which  the  same  is  used,  shall 
make  such  returns  with  regard  to  their  bu sines 
as  may  from  time  to  time  be  required  by  or  under 
the  authority  of  the  Minister  of  Munition-. 

ii.  For  the  purpose  of  this  Order  the  expression 
sulphuric  acid  shall  include  sulphuric  acid  of  all 
strengths  up  to  100 ",,  ll.so,.  but  shall  not 
include  aci.l  containing  free  so  ,  (commonly  called 
oleum  or  fuming  sulphuric  acid  ). 

Note.      All    applications    in    reference    to    this 
Order  (including  applications  for  licences)  should 
be   addressed    to   the    Director   of    Acid    Supplies. 
Ministry  of  Munitions.  Department   of  Kxplosi 
Supply,  storey's  Gate,   Westminster,  S.W.I. 

Si  HEDTTLE. 

Maximum  prices  for  sulphuric  acid. 

1.  Weak  acid,  i.e.,  acid  of  all  strengths  up  to 
and  including  90%  11. so,. 


Class  .1. 


Class  B. 


Arsenical  acid 


Non-arsenical    »r  de- 
arsenlcated  aria.. 


.M.iNinjiiiu  price  per  ten. 

TU. 


B5i 


For  arid  of  14DC  Tw.  at  60°  F.,  with  an  increase' or 
reduction  ol  5d,  In  respectof  each  complete 
Twaddell  by  which  the  specific  gravity   ; 
or  less  than  Mil    Tw.  at  W'T. 

For  acid  ol  114°  Tw.   at  Oic  F..  with  an  increase  or 
reduction  of  t!d.  in  respect  of  each  complete  degree 
Twadddl  by  which  the  specific  gravity   is 
or  lo-s  than  lit    Tw.  at  60    I 


2.  No  person  manufacturing  sulphuric  acid 
shall    as    on    and    from    11th    June,    Until    further 

.  use  during  any  one  calendar  month  more 
than  ten  tons  in  all  of  95%  sulphuric  acid  (or  its 
equivalent    in    acid    of    other    strengths)     for    the 

fturpose  of  all  other  manufactures,  trades  and 
lUSinesses  carried  on  by  him  except  under  and 
in  accordance  with  the  terms  and  conditions  of  a 
licence  issued   bj    or  under  the  authority  of  the 

Minister  of   Munitions. 

3.  No  person  shall  as  on  and  from  30th  May. 
until  further  notice,  supply  sulphuric  acid  (in- 
eluding  waste  sulphuric-  acid)  to  any  person 
except  under  and  in  accordance  with  the  terms 
and  condition-  of  a  licence  issued  )>\  or  under  the 
authority  of  the  Minister  of  Munitions.     Provided 

that     no    licence    shall    be    required    to    SUpplj     not 

more  than  56  lb.   oi   !i.v,    sulphuric  acid   (or  its 

equivalent    in   acid    of   other   strengths)    to   anj 

n   during  any  one  calendar     month.     And 

provided  also  that   any  sulphuric  acid  supplied 


2.  Concentrated  acid,   i.e.,  acid  of  all  strengths 

over  ! 0   II  .SO,. 


Monohydrate  ( ll_.su,  i 

Dt    oi    acid. 


Maximum  price  i- 


Class  C. 


Arsenical  a. id. 


Class  D. 


- 
tion-arseni  at  acid. 


£     <.  (1. 

d. 

Over   BO  a 

Ml 

:,     ;>     n 

:.   13 

a 

..      91 

'■'- 

:,    ;i    ii 

:.  19 

o 

•  i  ► 

98 

,  15    ii 

6 

II 

e    i    n 

i.   i  I 

II 

"i 

..    i   a 

8  1  1 

11 

'.'41 

a   j  o 

8  ir 

'l 

98 

o 

7     o 

o 

.. 

6  IS    o 

.      ■> 

II 

U 

:    n    o 

7    lo 

II 

Oi  i  08  hi  both  classes,  an  addition  ol   l-    per  t"ii   f«>r  eacb 
•ii  ol  oni    per  cent,  of  additional  monohydrate. 
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Packages. 

All  the  above  maximum  prices  are  for  acid 
delivered  into  tank  wagon,  tank  cart  or  tank 
barge  at  makers'  works. 

When  the  acid  maker  supplies  the  railway  tank 
wagons  he  shall  be  entitled  to  make  a  further 
charge  of  not  more  than  5s.  per  ton  for  hire  of 
such  wagons.  When  the  acid  maker  supplies 
the  acid  in  his  own  drums  he  shall  be  entitled  to 
make  a  further  charge  of  not  more  than  10s, 
per  ton  for  filling  and  hire  of  chums.  When  drums 
are  supplied  by  the  purchaser  a  charge  of  2s.  per 
ton  may  be  made  to  cover  the  cost  of  filling.  When 
the  acid  is  supplied  in  the  acid  maker's  own 
carboys  he  shall  be  entitled  to  make  a  further 
charge  of  £1  per  ton  for  filling  and  hire  of  carboys. 
When  carboys  are  supplied  by  the  purchaser  a 
charge  of  5s.  per  ton  may  be  made  by  the  acid 
maker  to  cover  the  cost  of  filling. 

Extra  carriage. 

In  cases  where  a  maker  of  sulphuric  acid  has. 
in  order  to  supply  his  customers,  to  purchase 
supplies  of  acid  from  a  third  party,  it  will  be 
permissible  for  him,  in  so  far  as  this  is  a  departure 
from  his  normal  procedure,  to  charge  to  his 
customers  any  extra  cost  of  carriage  thereby 
incurred. 


Birmingham  Section. 


Meeting  held  at  White  Horse  Hotil.   Birmingham, 
on  Thursday,  March  29th,   1917. 


MR.    HARRY    SILVESTER    IX    THE    CHAIR. 


THE  USE  OF  NITRE  CAKE  AS  A  SUBSTITUTE 
FOR  SULPHURIC  ACID   IN  THE  PICKLING 
OF  ANNEALED  BRASS. 

BY   H.    W.    BROWXSDOX,    M.SC,    PH.D. 

L'nder  present  abnormal  conditions,  the  quantity 
of  sulphuric  acid  used  for  the  pickling  of  annealed 
brass  must  run  into  several  hundred  tons  per 
week.  Difficulty  in  obtaining  raw  material  and 
labour,  coupled  with  the  increased  demand  of 
sulphuric  acid  for  other  purposes,  has  resulted 
in  an  extended  application  of  nitre  cake  solutions 
in  place  of  dilute  sulphuric  arid  for  the  pickling 
of  annealed    brass. 

As  a  pickling  agent,  nitre  cake  solution  is 
inferior  to  sulphuric  acid  and  under  certain 
conditions  its  use  leads  to  very  unsatisfactory 
results.  For  this  reason,  the  subject  of  this  com- 
munication is  of  more  than  passing  interest  to 
those  who  have  to  deal  with  the  rapid  pickling 
and  cleaning  of  large  quantities  of  annealed  bras*. 

The  two  products  controlling  the  success  or 
otherwise  of  the  process,  are  the  nitre  cake  and 
the  annealed  brass 

Nitre  cakc  is  essentially  crude  acid  sodium 
sulphate,  and  whilst  the  latter  in  the  pure  anhy- 
drous state  contains  theoretically  40-8%  of 
sulphuric  acid,  the  free  acid  found  in  nitre  cake 
may  vary  from  5  to  30%.  It  is  evident  that 
where  difficulty  may  be  experienced  in  obtaining 
satisfactory  results  with  nitre  cake  poor  in  free 
acid,  complete  satisfaction  may  be  given  with 
better  qualities,  and  in  purchasing  a  by-product 
of  this  nature  for  pickling  purposes  a  minimum 
content  of  free  acid  should  be  specified.  In  the 
Midlands  there  is  no  difficulty  in  obtaining  nitre 
cake  showing  25  to  2S°„  of  "free  acid  calculated 
as  sulphuric.  Nitre  cake  invariably  contains 
small  quantities  of  free  nitric  acid  which,  how  e\  •  r, 
from  a  pickling  point  of  view  are  negligible. 


For  pickling,  the  nitre  cake  solution  should 
be  of  such  strength  as  to  show  :i  to  5%  of  sul- 
phuric acid  on  titration,  and  for  reasons  which 
may  be  considered  later,  there  is  no  advantage 
to  be  gained  in  using  solutions  of  hisrher  aid  con- 
centration. 

Whilst  nitre  cake  is  a  variable  product,  annealed 
brass  from  a  pickling  point  of  view  may  be  even 
more  so.  According  to  the  conditions  of  anneal- 
ing, it  may  be  clean,  practically  free  from  super- 
ficial oxides  and  of  a  brassy  lustre,  or  it  may 
be  dirty,  black  in  colour  and  badly  stained  through 
oxidation  and  contact  with  injurious  furnace 
gases.  Given  clean  work,  nitre  cake  solutions 
replace  dilute  sulphuric  acid  quite  efficiently, 
but  with  dirty  work  the  difference  is  much  more 
marked,  and  nitre  cake  solutions,  even  under 
the  most  favourable  conditions,  may  fail  to  pickle 
the  work  satisfactorily.  In  the  latter  case  the 
use  of  nitre  cake  in  place  of  sulphuric  acid  becomes 
a  serious  handicap  and  deterrent  to  rapid  pro- 
duction, especially  when  manufacture  consists 
of  a  sequence  of  mechanical  operations  between 
each  of  which  the  product  has  to  be  annealed, 
pickled,  and  cleaned.  It  is  little  consolation  for  the 
manufacturer  to  know  that  his  troubles  lie  in  his 
annealing  furnaces,  for  he  cannot  equip  himself 
with  furnaces  of  new  type  in  order  to  overcome 
difficulties  of  pickling,  and  it  is  left  to  him  to  see 
that  the  nitre  cake  solution  is  used  under  the  most 
favourable  conditions  possible  for  efficient  pickling. 
Much  may  be  done  on  the  following  lines  in  this 
direction. 

(a)  The  nitre  cake  solution  should  be  as  hot  as 
possible. 

(b)  Its  acid  content  should  be  tested  frequently 
and  maintained  at  3  to  5%  by  the  addition  of 
nitre  cake. 

(c)  The  hot  annealed  products  may  be  quenched 
in  water,  whereby  much  scale  is  mechanically 
loosened  and  readily  recovered  prior  to  pickling. 

(d)  The  hot  annealed  work  may  be  placed 
direct  into  the  nitre  cake  solution.  The  pickle 
can  thus  be  maintained  at  a  high  temperature 
without  auxiliary  steam  heating. 

(e)  Oxidising  agents  such  as  ferric  salts, 
bichromates,  or  persulphates  may  be  added  to 
the  pickle.  Their  addition  stimulates  the  solvent 
action  of  the  nitre  cake  solution,  but  their  action 
is  not  constant  and  in  many  cases  the  price  is 
prohibitive. 

(f)  Electrochemical  aid  might  be  sought  by 
using  a  low  voltage  current,  making  the  lead 
lining  of  the  vat  the  cathode  and  the  work  to  be 
pickled  the  anode. 

(g)  The  movement  of  the  work  in  the  pickle 
or  and  the  agitation  of  the  pickle  during  pickling. 

The  difficulties  met  with  in  the  successful  use  of 
nitre  cake  solution  can  only  be  overcome  in  a 
satisfactory  manner  by,  in  the  first  instance, 
paying  close  attention  to  the  conditions  governing 
the  annealing,  so  as  to  obtain  the  annealed  brass 
as  clean  as  possible,  and  secondly,  by  using  the 
nitre  cake  solution  under  conditions  which  will 
most  strongly  stimulate  its  pickling  activity. 

The  comparative  sluggishness  of  nitre  cake 
solution  as  compared  with  dilute  sulphuric  acid 
of  equal  acidity  may  be  theorised  upon  in  the 
light  of  the  ionic  dissociation  of  chemical  sub- 
stances when  in  aqueous  solution.  That  the 
solvent  power  of  an  acid  is  reduced  by  the  addition 
of  a  quantity  of  neutral  salt  of  the  same  acid  is 
a  fact  made  vise  of  in  several  analyl  ical  separations 
bv  precipitation. 

"it  is  quite  likelv.  however,  that  the  action  of 
pickle  is  not  simply  solvent,  as  let  ween  .\ide 
film  and  acid.  In  "the  case  of  annealed  brass 
being  immersed  in  an  acid  pickle,  all  the  elements 
are  present  for  electrochemical  action,  and  the 
difference  in  potential  arising  between  the  mi 
and  the  oxides  mav  produce  minute  local  currente 
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Which  may  aid  or  deter  the  solvent  action  of  the 
pickle  according  to  the  nature  ol  the  tree  ions 
present  in  the  pickle,  which  then  becomes  the 
electrolyte. 

From  the  point  of  view  ol  economy  in  future 
developments,  at  present  ruling  prices  of  £4  per 
ton  for  sulphuric  acid  and  nitre  cake  at  ri  per  ton, 

th. -re   is   not    much   to  choose,    hut    the  economy  of 

metal  which  would  result  from  th.-  more  general 
use  of  muffles  annealing  bright  or  .lean  would  be 
considerable,  and  if  the  use  of  nitre  cake  forces 
us  to  pay  more  attention  to  economical  annealing 
conditions,  it  will  have  achieved  indirectly  Borne 
good  purpose. 

Discussion. 

Mr.  P.  ll.  Llcock  said  thai  nitre  cake  fre- 
quently contained  eonsiderahle  quantities  of  nitric 
acid,  and  it  was  not  justifiable  to  consider  the  free 
aci.iity  as  due  entirely  to  sulphuric  acid.  The  use 
of  an  ammonium  salt  has  been  advocated  to 
improve  the  working  of  the  pickling  material. 
lie  agreed  that  the  higher  the  temperature  the 
better  the  result,  owing  to  the  removal  of  the 
nitric  acid. 

Mr.    E.    Kll.m-RX   Scott  said   that    the   common 

method  of  dissolving  the  nitre  cake  was  to  throw 

the  material  into  the  "bosh,"  and  to  make  the 
solution  in  a  spare  bosh.  The  importance  of 
using    steam    in    these    boshes    could     scarcely    he 

exaggerated,  and  yet  the  number  of  linns  using 
steam  was  small.  The  agitation  of  the  boshes 
was  essential  for  work  on  tubes;  there  was  a 
certain    agitation    when   the   tuhes   were   lifted    out 

ami  [nit  back  again,  lmt  continued  agitation  could 
be  maintained  by  rockers.  .Much  of  the  waste 
of  metal  and  acid  was  due  to  men  being  engaged 
on  piece  work,  ami  requiring  a  strong  solution  in 
the  morning. 

Mr.  ('.  LEIGH  agreed  as  to  the  utility  of  nitre 
cake,  which,  he  said,  was  often  condemned  because 
the  sulphate  was  not  washed  out  sufficiently. 
The  difficulty  was  that  the  picklers  would  not 
keep  the  boshes  lean.  His  difficulty  had  been  to 
get  nitre  cake  containing  sufficient  sulphuric  acid. 

The  CHAIRMAN  said  that  nitre  cake  contained 
little  acid:  he  had  found  never  more  than  17%, 
and  as  low  as  ,j  "„.  He  had  known  it  take  half-an- 
hour  to  remove  any  trace  of  oxide  from  a  piece 
of  sheet  steel.  lie  could  not  understand  why 
the  large  amount  of  sulphate  of  iron  which  was 
obtained  could  not  lie  directly  used  for  the  manu- 
facture or  sulphuric  acid.  lie  agreed  that  the 
agitation  of  the  bosh  increased  the  elliciencv  of  the 
pickle. 

Dr.    Brownsdon,    in    reply,    said    that    25% 

of  acil  was  obtained  from  nitre  cake  on  titration. 
The  oxidation  products  of  brass  were  deceptive; 
zinc  oxide  predominated  even  in  the  presence 
of  black  scale.  In  spent  pickle  the  /in.-  percentage 
was  in  higher  ratio.  An  effective  way  of  dealing 
with  the  cake  was  in  tubs  in  the  solid  form. 


Liverpool  Section. 


Meeting  held  at  the  University  on  Friday,  January 
26fft,    L917. 


Mi:     JOHN'   GRAY   IN   Till-.   CHAIR. 


APPLICATION"  ol'TIIF.    (.FT/FIT   TEST  TO 
WORKS'  DETERMINATIONS  OF   \KSK.\R'. 

BY   C.    HOLLINS,    B.SC. 

The    apparatus    described    below,    which    is    a 
modification   of   that   used    by   Bird    (t'heiu.    and 


Drug.,  1901.  COO  ;  see  also  Sanger  ami  Black. 
this   .1..    1907,    Ilia),   has   been  found   very  useful 

for    determining    the    quality    of    dearsenicated 

vitriols.  It  is  also  applicable  to  estimation  of 
arsenic  in  phosphates,  phosphoric  acid,  and  other 
substances  containing  only  small  quantities  Ol 
arsenic. 


As  shown  in  the  diagram,  A  is  a  wide-mouthed 
bottle  of  about  100  i.e.  capacity,  fitted  with  a 
two-holed  rubber  bung.  B  is  a  glass  tube  bent 
at  right  angles  and  stoppered  by  rubber  tube  and 
glass  rod.  B  is  used  for  clearing  out  the  gas  after 
an  unfinished  experiment.  l!  also  enables  the 
washing  apparatus  to  stand  conveniently  when 
the  bung  is  removed  from  the  bottle.  li  may  be 
replaced   by  a  small  tap-funnel  if  desired. 

The  washing  bulbs,  O,  i>.  and  E,  are  blown  on  a 
piece  of  glass  tubing  4 — .">  mm.  internal  diameter. 
The  diameter  of  each  is  about  2  cm.  C  and  B 
contain  a  little  had  acetate  solution  (10 — 20%). 
E  is  tightly  packed  with  glass  wool,  which  is 
wetted  with  the  lead  acetate  solution.  The  tube 
is  constricted  between  bulbs.  1)  and  E,  to  facilitate 
the  packing  of  E.  A  constriction  at  II  produ 
regular  bubbling.  P,  10  cm  long,  carries  Hie 
mercuric  chloride  paper  strip,  which  is  supported 
by  the  constriction.  U.  G  also  serves  to  du 
the  flow  of  gas.  The  paper  must  be  shielded  from 
too  bright  da j light  by  a  cardboard  cover  placed 
over  P-  a  piece  of  thermometer  case  is  convenient 
or  F  may  be  painted  black.  F  is  inclined  at  about 
■15°  to  the  vertical.  This  results  in  i v  satis- 
factory stains  than  a  vertical  tube  and  permits 
of  a  faster  evolution  of  gas  without  undue  lengthen- 
ing of  the  stain.  Apparently  there  is  no 
advantage   in  making   F  horizontal. 

Mercuric  chloride  paper.  Thin  Michallei 
drawing  paper  is  cut  into  sheets  of  conveni 
size  and  soaked  in  water  (in  a  photographii 
developing  dish)  until  limp.  The  water  is  drained 
off  an. I  replaced  by  1  ",,  mercuric  chloride  solution 
in  which  the  paper  is  kept  moving  for  half  an  hour. 
The  sheets  are  then  drained  and  dried  in  a  steam 
oven  separately.  They  must  not.  be  unduly 
exposed  to  bright  daylight.  When  dry  the  shi 
are  cut  into  strips  about  1}  in.  long  ami  of  uniform 
width  (2 — 3  mm.).  The  strips  are  kept  in  the 
dark  in  a  test-tube  titled  with  a  rubber  bung. 
They  are  reliable  lor  two  or  three  months. 

Standard  stains: — A  standard  arsenic  solution 
containing  0001  mgrm.  As,Oa  per  c.c.  is  used. 
(This  may  be  made  from  AT/10  sodium  arsenite 
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by  diluting  20'21  c.c.  to  1  litre  and  further 
diluting  10  c.c.  of  this  to  1  litre.) 

In  the  bottle  are  placed  x  c.c.  of  standard  arsenic 
solution,  40 — x  c.c.  of  water,  and  2  c.c.  of  pure 
arsenic-free  sulphuric  acid.  A  strip  of  mercuric 
chloride  paper  is  placed  in  position,  3 — 4  grnis.  of 
pure  arsenic-free  zinc  added  to  the  liquid,  and 
the  bung  at  once  replaced.  By  the  judicious 
admixture  of  a  little  zinc  which  has  been  previously 
used,  the  rate  of  evolution  of  the  stream  of  gas 
may  be  kept  regularly  at  2 — 1  bubbles  per  second. 

After  half  an  hour  the  stain  is  complete.  The 
standard  is  transferred  to  a  bulb  tube  con- 
taining phosphorus  pentoxide  (kept  in  the  bulb 
by  a  stopper  of  cotton  wool),  and  the  tube  is  sealed 
off.  Convenient  standard  stains  are  those 
corresponding  to  0001,  0002,  0005,  0010, 
0015,  0-020,  0-025,  0030,  0040  and  0-050  mgrm. 
As203.  The  stains  blacken  quickly  in  direct 
sunlight  and  should  be  exposed  as  little  as  possible 
to  daylight.  With  ordinary  care  a  set  of  standard 
stains  will  be  reliable  for  about  three  months. 
The  sensitiveness  of  a  new  batch  of  paper  must 
always  be  tested  by  preparing  two  or  three 
standards     from  it. 

Determination  of  arsenic  in  de-arsenicated 
vitriol.  In  the  bottle  are  placed  40  c.c.  of  water, 
a  measured  volume  of  the  vitriol  (0-5  to  2  c.c), 
and  enough  pure  arsenic-free  sulphuric  acid  to 
make  up  the  total  acid  to  2  c.c.  at  16S°  Tw.  Three 
drops  of  stannous  chloride  solution  (arsenic-free) 
are  added  to  reduce  arsenic  compounds,  the  paper 
strip  is  placed  in  the  tube,  and  3 — 4  grms.  arsenic- 
free  zinc  added  as  before.  After  half  an  hour 
the  stain  is  compared  with  the  standard  stains, 
and  its  value  estimated  in  micromilligrams  As,03, 
and  expressed  as  parts  As203  per  million  of  acid. 

If  by  reason  of  too  large  a  volume  of  lead  acetate 
solution  in  the  bulbs  the  paper  strip  becomes 
wet.  the  experiment  is  spoiled.  The  tube,  F, 
should  be  dried  when  necessary  by  means  of  a 
screw  of  filter  paper.  Too  vigorous  reaction 
produces  a  long  stain.  The  best  stains  are 
produced  when  the  gas  comes  off  at  about  2  bubbles 
per  second. 

The  most  accurate  results  with  1  %  mercuric 
chloride  paper  are  given  by  stains  between  7  and 
20  micromilligrams.  The  accuracy  attained  is 
within  5%.  With  stains  of  35  or  less  there  is  no 
loss  of  arsenic  hydride.  This  was  proved  by 
taking  varying  amounts  of  a  de-arsenicated 
vitriol.  The  results  with  stains  of  40,  32,  24.  16, 
and  8  micromilligrams  were  identical.  In  other 
experiments  mercuric  chloride  paper  was  fastened 
across  the  top  of  tube,  F,  in  addition  to  the  strip 
in  its  usual  position.  No  stain  was  visible  at 
the  top  of  the  tube,  even  on  development  with 
concentrated  hydrochloric  acid.  Under  certain 
conditions  of  dilution  appreciable  quantities  of 
hydrogen  sulphide  are  produced  during  the  reaction. 
The  experiment  is  quite  reliable,  however,  unless 
enough  hydrogen  sulphide  is  formed  to  blacken 
the  glass  wool. 

The  tune  occupied  by  a  single  determination  is 
les>  than  35  minutes.  With  a  dozen  sets  of 
apparatus  twelve  determinations  are  easily  made 
in  15  to  50  minutes.  On  1  c.c.  of  concentrated 
vitriol  or  two  grams  of  other  substances  the  range 
of  the  test  is  0-3  to  27  parts  per  million. 

A  stain  which  is  otherwise  invisible  may  be 
developed  by  touching  the  paper  with  a  drop  of 
concentrated  hydrochloric  acid.  A  stain  which  is 
just  visible  on  development  represents  about 
005  micromilligram  of  As203. 

Many  experiments  have  been  made  with  paper 
of  different  qualities  and  weights.  Thin  filter 
paper  can  be  made  most  sensitive  but  is  less 
convenient  to  handle  than  the  Michallet  drawing 
paper.  The  sensitiveness  is  decreased  by  using 
a  stronger  solution  of  mercuric  chloride.  It  does 
not   increase    on    dilution    beyond    0-5%.     Paper 


prepared  with  1%  solution  is  nearly  three  times 
as  sensitive  as  that  prepared  with  a  saturated 
solution. 

The  apparatus  is  easily  cleaned  by  rinsing 
under  the  tap.  A  little  concentrated  nitric  acid 
removes  all  lead  sulphide  and  sulphate,  but  all 
trace  of  nitric  acid  must  afterwards  be  washed 
out  with  water.  The  lead  acetate  solution  requires 
renewal  after  about  a  dozen  experiments. 

The  method  was  primarily  devised  for  works 
determinations  on  dc-arsenicated  vitriol  and  for 
this  it  has  proved  itself  eminently  satisfactory. 
It  is  quite  applicable,  however,  to  other  substances, 
such  as  phosphates  and  phosphoric  acid,  containing 
small  quantities  of  arsenic.  The  time  necessary 
for  completion  of  the  stain  varies  for  different 
substances. 

The  apparatus  and  also  strips  of  mercuric 
chloride  paper  are  supplied  by  Messrs.  Towers 
of   Widnes. 

In  conclusion  I  should  like  to  express  my  thanks 
to  the  United  Alkali  Co.  of  Widnes,  iii  whose 
laboratories  most  of  my  experiments  have  been 
performed,  and  to  the  Ministry  of  Munitions  for 
permission  to  publish  this  paper. 


Newcastle  Section. 


Meeting  held  at  Bother  Hall  on   Wednesday, 
April  25th,  1917. 


ME.    H.    PEILE    IN    THE    CHAIR. 


FUSED   SILICA. 

BY    DR.    FRANK    BOTTOMLEY. 

Xumerous  attempts  to  fuse  and  work  quartz 
or  other  forms  of  silica  have  been  made  during  the 
last  seventy  years.  In  1 839  a  French  experimenter, 
Gaudin.  fused  quartz  into  a  pasty  condition  with 
an  oxy-hydrogen  blowpipe,  and  similar  experiments 
were  also  made  about  1878  by  another  French 
worker.  Gautier. 

The  first  practical  results  were,  however,  obtained 
by  Boys,  who  devised  an  ingenious  method  of 
making  very  fine  filaments  by  shooting  off  lumps 
of  silica  from  a  softened  quartz  crystal  by  means  of 
a  crossbow  ;  these  filaments  were  employed  in 
delicate  electrical  instruments,  as  for  example  for 
suspending  the  mirror  in  galvanometers.  Other 
early  workers  in  the  field  were  Dufur  and  Le 
Chatelier  and  the  firm  of  Schott  und  Genossen  in 
Jena  who  exhibited  a  quartz  lens  in  the  Paris 
Exhibition  of  1900.  The  experiments  up  to  this 
date  were,  however,  chiefly  of  academic  interest. 

In  1901  Shenstone  read  a  paper  before  the  Royal 
Institution,  in  London,  giving  the  result  of  his 
experiments  in  working  quartz  by  means  of  an 
oxy-hydrogen  blowpipe,  and  gave  details  of  a 
practical  method  of  producing  articles  of  fused 
quartz  from  rock  crystal.  Shenstone's  method 
consisted  in  fusing  a  number  of  small  fragments  of 
crystal  together  to  form  a  rough  rod  by  means  of  an 
oxy-hydrogen  blowpipe,  and  this  rod  was  neat  ed  and 
drawn  out  into  a  thick  thread.  A  number  of  these 
threads  were  bound  together  round  a  thick 
platinum  wire  and  the  individual  rods  fused  together 
so  as  to  forma  tube.  Thistube  was  then  drawnoui, 
closed  at  one  end.  and  shaped  by  blowing  as  is 
done  in  working  glass,  except  that  tin-  quartz  has 
practicallvto  be  worked  in  theblowpipe  flame  itself. 
Shenstone  exhibited  many  articles  which  showed 
great  manipulative  skill  in  their  manufacture. 

At  the  fifth  International  Congress  of  Applied 
Chemistry  in  1903,  Dr.  Deraeus  read  a  paper  on 
fused  quartz,  giving  the  results  of  his  experiments- 
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in  fusing  this  material  ami  producing  articles 
of  transparent  silica.  He  also  exhibited  a  very 
fine  collection  of  apparatus  manufactured  in  the 
workshop  of  Siebert  &  ELuhn,  Cassel.     The  method 

employed  by  Heraeus  \va>  also  i  1 1 i i ■  tl >  a  blowpipe 
one,  though  he  made  use  of  an  iridium  tube  which] 
believe  was  heated  electrically  for  the  preliminary 
preparation  <>f  his  raw  material. 

The  methods  of  both  Shenstoneand  Heraeus  n  ere 
developed  commercially,  the  former  by  the  Silica 
Syndicate  of  London  and  the  latter  by  hisow  nfirin, 
\V.  C.  Heraeus,  of  Eanau,  though  the  methods  now 
employed  by  these  firms  probably  differ  altoget  her 
from  the  somewhat  crude  methods  which  had  to  be 
adopted  to  begin  with. 

Tie  methods  which  1  have  described  so  far  are  so 
expensive  thai  large  scale  working  was  out  of  the 
question  on  account  of  the  high  price  of  pure  rock 
crystal  and  the  cost  of  using  the  oxy-hydroge-ii 
blowpipe.  The  attention  of  workers  was  therefore 
turned  to  the  possibility  of  fusing  sih  er  sand,  which 
contains  over  !>!>"„  silica,  and  to  the  adoption  of 
elect  rical  methods  for  fusing  the  material. 

In  1002  l'»r.  Mutton  read  a  paper  before  the 
American  Electro-Chemical  Society.in  which  he 
described  some  experiments  in  making  tubes  by 
fusing  scud  or  particles  of  rock  crystal.  The 
material  was  piled  round  a  central  core-  and  fused 
either  by  passing  a  current  through  the  core  or  by 
playing  an  arc  flame  over  the  surface  of  the  granu- 
lated mate-rial.  The  core  was  removed  after  the 
mass  had  cooled  and  a  rough  tube  obtained. 

In  the  same  year  Elihu  Thomson  in  the  United 
States  took  out  a  patent  for  making  articles  of 
fused  quartz.  By  his  process  a  core  of  the  shape 
of  the  article  required  was  embedded  in  sand  and 
current  passed  through  it  till  the  sand  had  fused 
so  as  to  take  the  shape  of  the  core.  The  core  was 
removed  when  the  fused  quartz  was  cold. 
Sometimes  it  had  to  be  bored  or  burnt  out. 

About,  the  same  time  Buhstrat  in  Germany 
took  out  a  patent  for  a  very  similar  method  of 
working.  These  methods,  however,  were  of  very 
limited  application  and  did  not  lead  to  any 
practical  result . 

The  chief  difficulties  in  fusing  quartz  are  due. 
firstly  to  its  very  high  melting  point,  secondly,  to 
the  fact  that  the  melting  point  and  vaporising 
temperatures  lie.  very  close  together,  and  thirdly. 
because  t  here  is  no  mat  eriaJ  sufficiently  refractory 
to  act  as  the  containing  vessel  in  which  it  can  be- 
fused,  nearly  all  mat. -rials  reacting  with  silica 
at   the  fusion  temperature. 

Heraeus  in  Germany  has  taken  out  a  patent  for 
the  use  of  zirconia  vessels  for  fusing  quartz, 
but  such  vessels  are  not  to  ice  had  at  the-  present 
time-  in  sizes  which  would  lie-  useful  for  practical 

working. 

Before  leaving  the histor;  of  development  of  the 

manufacture  < >f  quartz,  tor  the  sake  of  historical 
accuracy  I  would  like  to  refer  to  a  statement  w  hich 
has   been   mad.-    in    the    German   and    Continental 

Press.  The  founder  of  the  Deutsche  Quarz 
(. — llschaft,  Im-.  Voelker,  read  a  paper  before  the 
Dutch  Chemical  Society,  at  Nymegen  in  1910,  in 
which  In-  claimed  that  a  German  firm.  Ludwig 
Bolle   unci    Co..   which     ''insisted  of    himself    and 

Ludwig  Bolle.    had    succ Led    independently   in 

1904  in  fusing  san. I.  The  facts  ol  the  case  are 
the  following:  Ludwig  Bolle  und  Co.  was  a  firm 
engaged  in  exploiting  certain  ele.-tric-al  heating 
apparat  as  and  furnaces  but  not  in  the  manufacture 
of  quartz,  but  for  a  short  time  they  tuck  up  the 
sal.-  of  articles  of  fused   sili.  a    manufactured  at 

Wallscnd.  This  arrangement  lasted  Onlj  a  short 
time  owing  to  financial  difficulties  and  their  firm 
went  into  liquidation.  Dr.  Voelker  then  became 
very  much  interested  in  quartz  an  I  spenl  several 
years  in  experimental  work.  Hi-  earliest  patents 
were  taken  out  in  1907  but  were  not  of  practical 
value;   it  was  only   in    L910   that    the-    Deutsche 


Quarz  Ges.  commenced  to  manufacture-  quartz 
by  a  process  which  led  to  patent  litigation  that 
■  nded  disastrously  for  the  German  firm.  1  should 
not  have-  referred  to  this  matter  but  for  the  fact 
that  it  has  been  common  practice  for  the-  Gi  rmans 
to  claim  priority  for  many  new  developments  to 
which  they  are  not  entitled. 

In  tie-  first  experiments  which  we  carried  cent  at 
Walls,  nd  in  1903,  attempts  were  made  to  obtain  a 
mass  of  molten  quartz  or  sand  in  a  liquid  state  and 
to  work  it  much  in  the  same  wayas  glass  is  worked. 
but  we  very  soon  discovered  that  this  was  out  of  the 
question. 

Uthough  it  is  very  difficult  to  get  silica  really 
fluid,  it  can  be  got  into  a  plastic  condition  much 
more  readily,  and  after  a  large  amount  of  experi- 
mental work  had  been  done,  methods  were  evoh  eel 
for  working  it  in  this  condition. 

Tie-  type  of  furnace  employed  is  an  electrical 

resistance    one.    the-    heating  cor ■  resistance 

consisting  of  plates,  tubes,  or  rods  of  carbon  or 
graphite.  The  limits  within  which  such  furnae  -  - 
can  be  worked  are  exceedingly  narrow  bei 
the  temperat  ure  at  which  silica  reacts  with  carbon 
to  form  carborundum  is  very  close  to  t lie  tempera- 
ture required  for  working  silica.  The  electric 
furnace,  however,  renders  it  possible  to  control 
the  temperature  of  fusion,  as  accurate-  m. -,-, 
ments  are  relatively  easy. 

In  t  he  manufacture  of  tubes  or  pipes  the  starting 
point  is  a  hollow-  cylinder  of  plastic  silica  :  thi 
formed  by  fusing  a  mass  of  sand  round  a  central 
core  through  which  the  current  is  passed.  The 
size  of  the  cylinder  is  of  course  decided  by  the 
amount  of  electrical  energy  passed  through  the. 
core  and  the  length  of  time  the  heating  is  continued. 
\>  soon  as  the  hollow  cylinder  has  been  formed  the 
heating  core  is  withdrawn  from  the  centre  of  the 
mass,  which  can  then  he-  remo\  ed  from  the  fun. 
and  drawn  into  tubing.  If  a  moulded  article  such 
as  a  pipe  is  required,  the  hollow  plastic  cylinder  is 
closed  at  one  end  by  mechanical  presstire  and  a 
refractory  nozzle,  to  which  a  source-  of  compressed 
air  is  attached,  pressed  into  the  other  end  ;  the 
fused  mas-  is  then  placed  in  the-  mould  and  ex- 
panded  with  compressed  air  till  it  assumes  the  re- 
quired  shape1.  The  weight  of  fused  material  which 
can  be  worked  at  the-  present  t  inc.-  exceeds  200  lb., 
and  it  is  interesting  to  compare  this  with  the  small 
blowpipe  pieces  which  were  made  by  Shenstone 
and  Heraeus  in  1902.  Tie  temperature  required 
or  fusing  silica  is  between  1800  and2000  <'.  In  the 
plast  ic  condition  it  is  extremely  duel  ile  and  can  be 
drawn  out  like  glass  in  lengths  of  90  to  100  feet. 

The  material  made  by  the  process  I  ha  v.-  described 
is  rough  em  the- outside,  but  small  laboratory  v 
is  subjected  to  a  further  process  of  grinding  and 
finally  glazing  by  melting  the  surface.  This  may 
be  done  electrically  or  by  an  oxy -hydrogen  blow- 
pipe. 

Unfortunately  owing  to  the  extreme  viscosity  U 
plastic  silica  it  is  very  difficult  to  remove  the 
air  bubbles  which  are  fecund  mixed  with  and 
contained  in  sand,  and  this  has  so  farprevent  cd  t  be 
mat  • -rial  made  from  sand  from  being  entirely  trans- 
parent, though  ^  ery  great  improvements  have  been, 
and  are  still  being,  made  in  this  direction.  The 
lustrous  appearance  of  some  of  the  material  is  due 
tic  reflection  from  the  included  air. 

The  specific  gravity  of  fuse-. I  silica  made  from 
sand  is  2  07  as  compared  with  2  2  for  the  material 
made  from  rock  crystal.  The-  coefficient  "f 
expansion  of  the  two  materials  is  practically  t  li«- 
same.  viz.,  -">2  10~*.  a  rod  1  metre  long  heated 
from  0    t<>  1000    C.  expands 0-5  mm. 

The  properties  of  fused  silica  are  now  generally 
wall  known.  Fused  silica  is  unattacked  by  prai  ti- 
callv  all  acids  except  hydrofluoric  ae  id  and 
phosphoric  acid  a  box.-  (on  ("'..  and  at  the  same  time 
on  account  of  the  very  small  c.e  efficient  "f 
expansion  it  is  able  to  resist  extreme  changes  of 
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temperature  without  cracking.  These  properties 
make  it  of  great  value  for  the  manufacture  of 
chemical  plant. 

At  the  outbreak  of  war  there  was  a  serious 
shortage  of  refractory  and  acid-proof  material, 
which  was  very  largely  stoneware  imported  from 
Germany.  Fused  silica  \\  as  to  some  extent  able  to 
make  good  the  deficiency,  and  I  am  glad  to  say  that 
in  this  respect  it.  has  played  a  considerable  part 
in  equipping  the  numerous  factories  which  have 
been  erected  for  ourselves  and  our  Allies  for  the 
manufacture  of  explosives,  especially  in  connection 
with  the  concentration  of  sulphuric  acid  and  the 
condensation  of  nitric  acid.  For  example,  a  large 
proportion  of  the  nitric  acid  plants  in  this  country 
have  been  fitted  with  Yitreosil  condensers  and 
conduit  pipes,  and  we  have  also  been  able  to  supply 
our  Allies  with  such  plants. 

Nitric  acid  plant. 

A  typical  arrangement  of  the  nitric  acid  plant 
is  shown  in  Fig.  1 .  The  cast-iron  retort  is  connect  ei I 
by  a  silica  socket  pipe,  A,  with  the  range  of  silica 
conduit  pipes,  B.  0.  D,  to  the  collecting  piece,  E  ; 
the  branch  pipes,  F,  lead  the  gases  from  E  to  the 
coils,  G  (only  one  shown),  cooled  by  a  water  spray, 
where  the  main  part  of  the  condensation  takes 
place.  The  residual  nitrous  gases  pass  out  through 
H  into  the  usual  absorber,  while  the  condensed 
nitric  acid  flows  down  the  vertical  pipe  into  a  U 
tube,  K.  immersed  in  a  small  tank  where  cold 
water  is  circulated  :  thus  the  whole  of  the  acid 
comes  off  at  a  low.  uniform  temperature.  The 
cooled  nitric  acid  flows  off  through  the  swan-neck 
pipe.  A  hydrometer  floats  in  the  exit  side  of  the 
TJ  tube.  K.  A  very  important  feature  in  the 
design  of  the  above  plant  is  that  all  the  joints  have 
the  socket  below  and  vertical  to  prot  ect  the  joint  ing 
cement,  and  prevent  leakage  of  liquid  or  gas.  A 
Bight  piece  in  the  small  exit  pipe  allows  the  attenda  p  1 
to  note  the  quantity  and  colour  of  the  run  of 
nitric  acid. 


Fig.  1. 

With  a  retort  of  dimensions  about  10  ft.  deep 
and  7  ft.  diameter  this  plant  is  capable  of  working 
off  a  charge  of  2  tons  of  nitrate  of  soda,  with  its 
equivalent  of  sulphuric  acid,  in  8 — 10  hours.  In 
this  particular  case  the  conduit  pipes,  A  to  E,  are 
£  in.  internal  diameter,  and  lead  into  four  coils  each 
2  J  in.  diameter  and  60  ft.  long. 

An  alternative  arrangement  to  the  coils  G 
<ng.  2)  is  a  system  of  S  pipes,  four  tiers  of  4  in. 
diameter  pipes  having  the  same  condensing  surface 
as  the  above-described  system  of  coils.  These 
pipes  are  cooled  by  a  spray  of  cold  water,  the  same 
means  being  used  for  cooling  the  condensed  acid. 


Both  these  forms  are  extensively  used,  and  give 
excellent  results.  The  silica  pipes  and  connections 
are  comparatively  light,  simplifying  the  structural 
supports  (not  shown  in  the  diagram).  The  whole 
uf  the  pipes  fiom  0  may  be  water-cooled  without 
fear  of  breaking. 


The  condensing  arrangements  described  above, 
being  on  the  reflux  principle,  have  the  advantage  of 
converting  the  greater  part  of  the  nitrous  acid  into 
nitric  acid,  and  so  increasing  the  yield  of  nitric 
acid,  which  thus  contains  the  minimum  amount  of 
nitrous  acid.  This  feature  is  absent  from  most 
oilier  systems. 

Concentration  of  aulpkuric  acid. 

For  the  concentration  of  sulphuric  acid  the  cascade 
system  has  been  adopted  in  many  of  the  largest 
factories,  as  on  accountof  its  simplicity  of  construct  - 
tion,  ease  in  repairs,  and  continuity  of  working  it 
presents  great  advantages.  Fig.  3  (p.  580)  shows 
one  of  the  latest  forms  of  cascade  concentrating 
plants  which  has  been  adopted. 

The  sulphuric  acid  to  be  dealt  with  may  be  (a) 
pure,  (b)  de-arsenicated  vitriol,  or  (c)  waste  acid 
from  nitrating  processes.  These  different  qualities 
and  strengths  involve  some  changes  in  treatment, 
I  nit  in  general  the  weak  acid  runs  through  a 
series  of  beakers,  where  the  preliminary  heating 
and  some  concentration  take  place;  very  little 
fume  is  given  off  in  this  portion.  From  the 
beakers  the  acid  Hows  through  pipes  into  a  series 
of  basins,  where  the  concentration  is  completed  ; 
a  good  deal  of  fume  is  given  off  here,  consequently 
this  portion  is  covered,  and  the  fume  led  into 
suitable  condensing  scrubbers,  a  slight  vacuum 
preventing  the  escape  of  fumes  into  the  air.  The 
concentrated  acid  flows  through  a  series  of  coolers 
All  the  parts  in  contact  with  the  acid  are  of  silica. 

A  unit  plant  consisting  of  four  rows,  each  row 
having  15  beakers  and  25  basins,  will  yield  10 
tons  of  concentrated  sulphuric  acid  per  24  hours, 
with  a  fuel  consumption  of  20  per  cent,  on  the  acid 
produced.  The  silica-beaker  arrangement  of  pie- 
heater  has  been  found  to  be  much  more  efficient 
than  any  form  of  open-tray  system  hitherto  in  use, 
having  particularly  the  advantage  ovar  a  lead 
preheater  in  that  there  is  no  danger  of  overheating 
and  consequent  failure  of  the  lead. 

The  above  figures  of  output  relate  to  ordinary 
chamber  or  de-arsenicated  acid  of  100°  or  110" 
Tw.— say  60%  or  65%  H2SO,— concent  rated  to 
acid  of  94-5  to  95-5%. 

On  the   above   plan  the   resulting   acid    is   not 
contaminated  bv  fire  gases  or  from  contact   with 
any  metal.     The  course  of  the  fire  gases  i>  poni  pa 
current  to  that  of  the  acid.      Fans  are  not  necessary 
if  a  good  chimney  draught  is  available. 
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Fig.  3. 


Denitration  of  mixed  add. 
One  other  use  in  explosives  factories  which  may 
be  mentioned  is  the  denitration  of  mixed  arid 
from  the  manufacture  of  trinitrotoluol.  Tins 
waste  acid  contains  about  4  to  5%  IIN02  and 
UNO,  and  it  is  advisable  to  separate  these  acids 
before  concentrating  the  sulphuric  acid.  The 
operation  is  performed  by  running  the  waste  acid 
down  a  tower,  B  (Fig.  4),  packed  with  suitable 
material.  A  steam  jet,  S.  is  led  into  the  base  of  this 
towei',  carrying  steam  at  about  50  or  00  lb.  pressure, 
preferably  slightly  superheated,  so  as  not  to 
weaken  unnecessarily  the  resulting  sulphuric 
acid.  The  action  of  the  steam  is  to  separate  the 
nitric  and  nitrous  acids  from  the  sulphuric  acid, 
whence  they  are  led  from  the  top  of  the  tower,  D, 
through  the  pipe,  E,  into  the  receiver,  F,  thence 
through  11  into  the  coil,  K,  the  outlet  being  led 
into  the  usual  absorber.  The  condensed  nitric 
acid  flows  through  the  outlet  pipe,  G.  The 
denitrated  sulphuric  acid  flows  from  the  lead  dish. 
A.  to  be  pumped  up  to  the  concentrators.  The 
plant  as  described,  with  a  tower  consisting  of  four 
pipes  each  2  ft.  6  in.  long  by  2  in.  diameter,  is 
capable  of  dealing  with  about  10  tons  of  waste 
acid  from  T.N.T.  manufacture  per  24  hours. 

Ip  addition  to  the  uses  described  above,  there 
are  many  others  for  the  material  in  the  chemical 
and  other  industries,  such  as 
condenser  pipes  in  the  manu- 
facture of  hydrochloric  acid 
and  as  basins,  etc..  for  con- 
centrating phosphoric  acid, 
but  to  put  it  generally,  fused 
silica  is  of  value  in  all  cases 
in  which  heat-resisting  and 
acid-proof  qualities  are  of  im- 
portance. 

It  is  now  very  largely  used 
for  laboratory  art  ides'  of  all 
sorts,  especially  for  combus- 
tion tubes  for  determining 
carbon  in  steel,  pyromet lie- 
work,  etc.  In  the  gas  industry 
I  think  fused  silica  will  be 
f  on  nd  t  o  be  a  valu  able  material 
and  lead  to  much  greater 
efficiency,  as  on  account  of 
the  high  temperature  which  it 
stands  it  is  possible  to  make 
all  gas  lighting  cylinders  and 

globes  of  fused  silica  much 
smaller  I  ban  can  be  done  with 
glass,  which  enables  a  high 
mantle  temperature  to  be  em- 
ployed and  a  corresponding 
increase  ol  light  at  tained.  The 
want  of  absolute  transparency 
in  the  material  is  not  a  dis- 
advantage as  it  renders  the 
light  pleasanter  to  the  eyes 
and  gives  a  more  equal 
diffusion. 
I'm:.   I.  Fused  silica  is  already  being 


largely  used  for  electric  heating  apparatus,  and  on 
account  of  its  valuable  insulating  properties  which 
are  retained  at  relatively  high  temperatures,  and  to 
the  tact  that  it  is  not  hygroscopic  in  the  same, way 
as  glass  and  china,  it  makes  a  very  efficient  in- 
sulator. 

In  conclusion  I  may  say  that  as  this  is  an  entirely 
new  process  which  is  still  in  the  stage  of  develop- 
ment, there  is  no  doubt  that  the  manufacture 
will  continue  to  expand  as  regards  size  and 
variety  of  product  and  also  as  regards  the  sphere  of 
useful  application. 

Discussion. 

The  CHAIRMAN  asked  whether  the  joints  in  silie 
apparatus  could  be,  or  were,  ground,  and  whethe 
any  difficulty  was  found  in  making  joints. 

Prof.  H.  Louis  asked  what  was  the  silica  content 
of  the  sand  used,  and  said  that  sand  containing 
OSS",,  of  silica  could  be  obtained  in  the  Midlands. 

Mr.  A.  Trobridge  congratulated  the  Thermal 
Syndicate  on  the  quality  of  their  ware,  and  said 
he  had  yet  to  find  a  breakage  in  the  silica  parts  of 
his  nitric  acid  plaid . 

Dr.  F.  BoTTOMi.KY,  in  reply,  stated  that  grinding 
joints  was  not  necessary,  as  a  proper  cement  would 
keep  them  quite  tight.  The  sand  used  contained 
about  B9-7%  silica.  A  suitable  putty  for  joints 
consisted  of  10  pts.  of  asbestos  small,  s  fits.  a. -be- to., 
fibre,  10  pts.  by  weight  of  whiting,  a  little  tallow, 
and  the  balance  boiled  linseed  oil. 


Industrial  Notes. 


JOINT    COMMITTEE    OF   TECHNICAL 
ORGANISATIONS  (Ontario   Branch). 

In  the  Annual  Report  for  1010-17  of  the  Jouu 
Committee  of  Technical  Organisations  (Ontario 
Branch),  of  which  Mr.  Alfred  Burton,  of  Toronto, 
is  Chairman,  it  is  stated  that  at  a  meeting  of  the 
executive  officers  of  the  various  technical  and 
scientific  societies,  instruct  ionsand  associations  of 
Ontario,  held  on  the  28th  December,  1010.  in  the 
rooms  of  the  Engineers'  Club.  Toronto,  a  schema 
was  formulated  for  the  creation  of  a  Joint  Com- 
mittee of  Technical  Organisations,  to  consist  of 
one  representative  from  each  society,  institution 
or  organisation.  These  representatives  wen-  duly 
elected,  and  constitute  the  first  Joint  Committee] 
To  facilitate  prompt  action  an  Executive  Com- 
mittee of  i\vc  was  named  by  the  Joint  Committee. 

According  to  the  by-laws,  the  aims  and  objects 
of  the  committee  aVe  "  to  devise  ways  and  means 
by  which  engineers  and  other  technical  men  may, 
as  a  result  of  their  special  training  and  experience, 
render  assistance  in  the  development,  and  govern- 
ment of  our  Dominions.  The  immediate  aim 
shall  be  to  evolve  a  plan  whereby  such  of  thesf 
men  as  are  unable  to  go  to  the  front,  may  be  used 
for  war  purposes  at  home  in  such  a  manner  as 
their  special  technical  training  may  make  tbem 
most   valuable."     One   of  the   by-laws  also  gave 
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power  to  the  Joint  Committee  to  elect  "  such 
other  technical  men,  not  exceeding  five  in  number, 
as  in  their  judgment  could  assist  in  carrying 
forward  the  work  of  the  committee." 

The  question  of  organising  similar  committees 
in  other  provinces  of  the  Dominion  was  immediately 
taken  up  with  the  various  technical  bodies  in  those 
provinces,  and  the  idea  has  received  hearty  and, 
for  the  most  part,  enthusiastic  support,  so  much 
so  that  joint  committees  have  already  been 
formed  or  are  in  process  of  formation  in  almost  all 
of  the  provinces.  The  logical  sequence,  it  is 
believed,  will  be  the  formation  of  a  Dominion-wide 
Committee  to  give  united  expression  to  the  aims 
and  objects  of  the  various  joint  committees. 

One  of  the  first  activities  of  the  Joint  Committee, 
designed  to  form  a  basis  of  future  operations,  was 
to  take  a  man-power  census  of  all  the  members 
included  under  the  plan  of  organisation.  This 
necessitated,  first  of  all,  the  compilation  of  a  list 
including  all  the  members  of  the  various  bodies 
— some  2500  in  all.  Cards  were  prepared  and 
mailed  to  the  last  known  address  of  every  engineer 
and  technical  man  in  Ontario,  and  most  of  these 
have  been  returned.  The  information  obtained 
by  this  means  has  been  carefully  filed,  so  that 
there  is  now  available  a  systematic  classification 
j  of  the  technical  men  of  the  province,  together 
with  their  qualifications  and  special  training  and 
experience. 

The    attention    of     Government     boards     and 
commissions,  engaged  in  carrying  on  the  various 
phases  of  the  war.  has  been  drawn  to  the  form- 
ation of  the  Joint  Committee,  as  it  was  felt  that  it 
j  could   be  of  assistance  to  them  in  many  ways. 
Without   exception,  these   bodies  have  expressed 
themselves  as  deeply  appreciative  of  the  value  of 
such  an  organisation  of  technical  men,  and  the 
j  committee   is   in   close   touch    with   the   Imperial 
Munitions  Board,  the  Honorary  Advisory  Council 
for  Scientific  and  Industrial  Research,  the  Depart - 
I ment  of  Militia  and  Defence,  and  the  Soldiers'  Aid 
I  Commission.    Other  departments  of    the  Govern- 
|  ment  will  be  approached  as  time  and  opportunity 
.  offer. 

The    members    of    the    committee    have    also 

interested  themselves  as  a  body  in  the  question  of 

■  the  establishment  of  industrial  research  bureaus  or 

;'  laboratories  at  various  points  in  Canada,  for  the 

'purpose  of  co-relating  more  intimately  the  world 

of  pure  science  with  the  world  of  commerce.     The 

f  best  method  of  procedure  to  further  their  aims  is 

at  present  under  consideration. 

The  committee  has  consented  to  act  in  conjunc- 
tion with  the  Canadian  Manufacturers'  Association 
1  in  obtaining  information  for  the  Advisory  Council 
as  to  the  present   extent   of.   and   resources   for, 
j  research  work  at  various  points  in  the  province. 
I A  questionnaire  to   fulfill  this   purpose  has  been 
prepared  and  is  being  sent  to  all  manufacturers. 
A  special   sub-committee  has   been  appointed   to 
look   after    this    part    of   the    Joint    Committee's 
activities. 

Sub-committees  have  also  been  appointed  to 
keep  in  touch  with  other  activities  undertaken, 
as  follows  : — Imperial  Munitions.  The  sub-corn - 
'mittee  having  this  in  charge  is  keeping  in  close 
touch  with  the  Imperial  Munitions  Board,  supply- 
ing technical  men  required  by-the  board  in  muni- 
tions work,  obtaining  information  as  to  materials 
required  for  war  purposes,  and  giving  other  useful 
.and  special  information.  Inventions.  This  sub- 
committee has  already  passed  upon  a  number  of 
inventions  submitted  to  us  by  the  Imperial 
-Munitions  Board.  Recruiting.  The  endeavours  of 
the  recruiting  sub-committee  have  been  chiefly 
along  the  line  of  improving  the  status  of  the 
ordinary  sapper,  whose  work  corresponds  at  least 
in  importance  to  that  of  lieutenant  in  the  infantry, 
though  his  status  is  merely  that  of  a  private.     It 


is  also  felt  that  something  should  be  done  to 
discourage  or  prevent  technical  men  from  enlisting 
in  regular  infantry  battalions,  where  their  special 
technical  training  is  liable  to  be  entirely  lost  to 
the  Empire.  Returned  sodiers.  This  sub-com- 
mittee has  undertaken  to  follow  up  certain  sug- 
gestions whereby  plans  might  he  put  into  effect 
for  providing  vocational  training  to  returned 
soldiers,  toassist  them  in  adapting  themselves,  as 
their  abilities  may  permit,  to  occupy  better 
positions  in  life.  Other  plans  are  also  being 
considered  along  similar  practical  lines.  Finance. 
The  finance  sub-committee  has  gathered  in  suffi- 
cient voluntary  subscriptions  to  enable  the 
necessary  expenses  to  be  met  to  date  and  also  to 
provide  for  the  fitting  out  of  an  office.  Lists. 
The  lists  sub-committee  has  been  appointed  to 
kiip  the  lists  up  to  date.  Classification.  The 
classification  sub-committee  has  worked  out  and 
put  into  effect  a  very  thorough  and  comprehensive 
card  index  system,  which  enables  the  secretary  to 
place  his  finger  immediately  on  any  information 
required.  Suggestions.  Finally,  a  sub-committee 
has  been  named  to  initiate  of  itself,  or  receive  from 
others,  and  report  upon,  suggestions  of  any  nature 
pertaining  to  the  activities,  present  or  future,  of 
the  committee. 


SOCIETY  OP  GLASS  TECHNOLOGY. 

At  a  meeting  of  the  above  Society  held  in  the 
rooms  ot  the  Institute  of  Chemistry,  Russell 
Square,  London,  on  May  16th,  Professor  Herbert 
Jackson,  F.R.S.,  gave  a  succinct  account  of  the 
excellent  work  accomplished  in  glass  research 
since  1914  at  the  instigation  of  the  Institute  and 
the  Ministry  of  Munitions.  One  outcome  ot  that 
work  had  been  the  placing  of  at  least  fifty  new 
batch  formula?  at  the  disposal  of  glass  manu- 
facturers, to  experiment  with,  to  adopt,  and  to 
improve.  Amongst  the  most  important  formula? 
available  might  be  mentioned  batches  for  (1) 
resistant  and  ordinary  chemical  ware  ;  (2)  soft 
glass  for  lamp  work  ;  (3)  combustion  tubing ; 
(1)  various  types  of  glasses  for  X-ray  work; 
(5)  opal  glasses  ;  (6)  thermometer  glasses  ;  (7) 
optical  glasses.  To  show  the  widespread  nature 
of  the  researches  already  carried  out  upon  glass 
he  mentioned  that  the  effect  of  almost  every  known 
element  had  been  tried  and  that  many  glasses 
with  interesting  properties  were  now  available 
both  for  present  and  post-war  use. 

By  fostering  research  in  many  directions  and  by 
the  admission  of  science  in  its  most  advanced 
form  into  their  industry,  glass  manufacturers 
had  ensured  its  progress  in  the  future.  The  out- 
look for  the  future  was  most  encouraging  and 
promising,  for  numerous  interesting  problems  were 
needing  attention  whilst  new  ideas  and  new 
methods  all  required  testing.  The  glass  industry 
was  a  striking  example  of  the  co-ordination  of  £he 
manufacturer  and  scientist  at  its  best. 

The  lecturer  then  passed  on  to  the  properties 
of  glass,  dealing  first  of  all  with  the  relation 
between  hardness  and  temperature  of  casting, 
and  leading  up  to  briftleness  and  the  amorphous 
nature  of  glass.  The  causes  of  crystallisation  were 
pointed  out  and  the  analogy  between  well-known 
crystallisation  phenomena  in  pure  chemistry  and 
in  actual  glass  manufacture  was  emphasised.  In 
particular  the  necessity  for  homogeneity  was 
commented  upon.  Given  good  homogeneit  y  many 
of  the  problems  of  annealing,  and  faulty  metal, 
would  automatically  disappear.  The  lecture  con- 
cluded by  the  recounting  of  many  new  facts  deal- 
ing with  opal  glasses  and  colour  in  glass,  whilst 
lines  on  which  research  could  be  carried  out 
were  indicated. 
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BENZENE   LND  TOLUENE  FROM 
PETROLEUM. 

In  view  of  the  statements  and  claims  thai  have 
been  made  in  connection  uiih  the  Rittman  or 
■•  vapour-phase  "  process  of  producing  benzene 
and  toluene  from  petroleum  oils,  it  is  instructive 
t<>  read  an  account  of  actual  results  on  a  com- 
mercial scale  I,\  a  chemist  who  lias  been  in  a 
position  to  judge  the  merits  of  the  process.  In  the 
issue  of  the  Oil,  Paint  and  Drug  Reporter  for  May 
7th.  \ 1 1. i I. -w  Bender,  chief  chemist  of  the  Carnegie 
Plant.  Aetna  chemical  Co.,  gives  a  short  history 
of  the  working  ol  this  process  by  the  Aetna 
I  xplosives  Co.  (which  invested  over  6100,000  in 
the  process),  from  th.'  beginning  until  tie-  plant 
was  shut  down  last  year.     During  this  time  many 

variations  in  size  and  kind  of  furnace  tubes, 
pressure,  temperature,  method  of  heating,  kind  of 
oil  used,  and  rate  of  oil  feed  were  tried.  During 
the  last  six  month-,  of  operation,  an  average  of 
8500  gallons  of  oil   per  day  was  passed   through 

the      fumaces.      The      cracked      oil      contained      an 

average  of  only  3%  of  benzene  and  "  !  ",,  of  toluene 
on  tin-  oil  used,  ainl  only  about  half  of  these 
quantities  could  he  separated  in  a  state  of  sufficient 
purity  for  profitable  use. 

The  heavy  oil  obtained  from  the  furnaces, 
containing  considerable  amounts  of  carbon,    >\as 

allowed  to  settle  and  then  distilled  up  to  1 7.">  ( '. 
The  distillate  was  first  freed  from  the  relative!} 
large     amounts     of     sulphur     dioxide      and      then 

separated  into  fra.t  ions  corresponding  to  "  heads," 
•'crude       benzol,"       "intermediates,"       ••crude 

toluol."  and  "residue."  The  crude  benzol  and 
crude  toluol  fractions  contained  unusualU  large 
amounts  of  unsaturated  hydrocarbons,  which 
wen-    removed     by    washing    wi<h    sulphuric    acid. 

after  which  the  oils  wen-  washed  with  caustic 
sola  and  further  rectified  in  stills  of  the  Badger 
type.  The  presence  of  paraffin  hydrocarbons 
ha\  ing  boiling  points  very  near  to  those  of  benzene 
and  toluene,  respectively,  rendered  it  impossible 
to  produce  high  grade  benzol  or  toluol,  the  best 
obtained  being  from  89  to  93%  after  repeated 
distillations.  Some  of  the  benzol  was  used  for 
denaturing  alcohol  and  some  for  conversion  into 
phenol,  whilst  further  quantities  were  blended 
with  high-grade  benzols.  The  toluene  also  was 
so  contaminated  with  paraffins  that  it  was  useless 
for  th.    manufacture  of  trinitrotoluene. 

The  cost  of  producing  benzene  and  toluene  by 
ttiis  process  was  far  in  excess  of  the  high  prices 

reached  during  1915,  and  the  author  concludes 
from    his    experience    that     no    possible    (racking 

process   could    produce   benzene   or  tolllelle  at    prices 

to  compete  with  those  at  which  these  hydro- 
carbons wen-  sold  by  Germany  before  the  war. 


INDIAN  CHEMICAL  TRADE   IN    1915-10. 

The  annual  "  Review  of  the  Trade  of  India." 
covering  the  twelve  months  ending  .March  :;ist. 
1916,  has  just  been  issued  as  a  blue-book  [Cd. 
8504  |. 

From  this  report  it  appears  that  "chemicals. 
drugs,  and   medicines  "  is  one  of  the  few    headings 

under  which  the  imports  show  an  appreciable 
improvement,  the  total  value  having  increased 
from      £1,368,000     in       1914-15       to     §1,792,000: 

increases   are    noted    in   all    the   chemicals   specified 

excepting  caustic  soda,  potassium  cyanide,  and 
sulphuric    acid.      Imports    of    sulphuric    a<  id    onl> 


amounted  to  251  tons,  against  1231  tons  in  the 
previous  year  and  :WJ~  tons  in  1913-14.     Imports 

of    coal.    coke,    and    patent    fuel    fell    to    less    than 

one-third  of  the  imports  in  1914-15.  Coal-tar 
dyes  also  showed  heavy  decreases  (91%  in  weight 
and  63%  in  value).  Decreases  are  also  noted  in 
imports  of  metals  and  oils  (mineral  and  vegetable), 

and    increases    in    salt    and    sugar. 

Sugar  imports  reached  515.909  tons,  against 
128,096  tons  in   191  1-15.     The  produi  tion  o 

sugar  is  estimated   to  have  been  2.036,000  ton-  In 

L915-16,  on  an  area  of  2.375. i  aens.  an  increase 

of    7%    in    yield    compared    with    the    preceding 

J  ear. 

The  amount  of  saltpetre  produced  in  India 
increased  from  15,500  tons  in  1914  to  18.098  tons 
in  1915.  Exports,  of  which  about  80°;,  went 
to  the  United  Kingdom,  amounted  to  20.702  tons 
in  1915-16.  an  increase  of  bin"  tons  over  1914-15. 
Increases  are  recorded  both  in  the  production 
and  exports  of  coal,  the  figures  for  the  vear  being 
17,103,932   tons  and    805.290   tons   respectively. 

Exports  of  indigo  increased  bv  24.800  cwt.  to 
11,942  cwt..   valued  at    £1,380.000:    the  quantity 

exported       has      not       been      exceeded      since 

About  three-fourths  was  sent  to  the  United 
Kingdom,  whilst  the  bulk  of  the  remainder  went 
to  the    United    State-  and    Egypt.      The   total  area 

under  indigo  in   1P15-16  was  311.300  i 

than  double  that  in  the  preceding  year-  and  the 
yield  of  dye  was  estimated  at  39,900  cwt.  against 
25,200  cwt.  The  first  forecast  for  1910-17 
estimates  a  production  of  75.200  cwt.  on  an  area 
of  625,900  acres. 

India   is  the  principal   source  of   supph    o 
and   exports  in    the  vear  under  review    amounted 
to  I  17,000  cwt..  valued  at  IT.  I  15,000.  The  quantity 
exported    is   the   highest    recorded    for    five 
but  the  prices  continue  to  fall,  the  average  having 
be.-n    £2    lis.    Kid.    per   cwt..    against     £2    I- 

m      1914-15.         About      t  *»  ~>  " . ,     of     the     exports     IV I 

the   United  States  and  nearly  25%  to  the  United 

Kingdom. 

Exports    of    oil    cake    (all    kinds)    amounted    to 
150,282  tons,  value  £757.000:    animal  bones,  lisli 
manures  and   guano,   and   other  manures  to 
00. 17s  .ons.  valued  at  £296,000. 

The  total  exports  of  metals  and  ores  were  valued 
at  £1,457,000.  Exports  of  manganese  ore 
amounted  to  172.563  tons,  value  £554.000,  and 
of  tungsten  ore  2787  tons,   value  £357.000;    80% 

of  the  manganese  ore  and  over  90  "„  of  the  tun 
me  was  sent    to  the   United    Kingdom.     It   is 
mated     that      the     output      of    tungsten    ore     tnnii 
Burma   will  reach    1000  to  5000  ton-  per  annum. 
Exports    of    lead     increased      from    6518    tons    in 
191  1-1.".  to  in. sis  tons. 

Oil-seeds  generalh     experienced   a  considerable 
decrease   in   exports,    the   total    value   falliir 
£9,070.000    in    1914-15    to    £0.582.000;     inci 
were  recorded,  however,  in  ground  nuts,  in 
seed,  and   castor  seed.      Exports  of   vegetable  oil< 
and  oil  cakes  increased   in  most   instances,  tl 
decreases  are  reported  in  sesame  oil.  and  in  I 
and  rape  seed  cakes  (grouped   together).     Abnor- 
mally   large    exports    of    castor    oil    to    the    I 
Kingdom  and  of  coconut   oil  to  (he  United  (■ 
are     shown.     The     production     ol     mineral     oil-. 
mostlj    in   Burma,    increased    from   259  million  to 
287   million   gallons,   ami   exports  from   -'>  to  1 

millions;    over   1'".. I. I   gallons   of    the   export* 

.mi  i-led  of  benzine,  petrol,  and  other  mot"! 
spirit. 

Exports   of   opium   declined    from    lO.Saii  , 
value   £1,170.000.  to  8780  chests,   value   E9SO.OO0 

(Chest         1  101   lb. |.       Of  other  exports,   the  following 

may  be  noted:  Haw  rubber.  £844,000;  paraffin 
wax.  8542,000  ;   coal.  6492,000. 
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Obituary. 

PETER  MACEWAX. 

Pet  it 

Ma   Ewan,   Editor  of   the 

Chemist 

and 

Druggisi 

.  died  suddenly  at     FTighgate  on 

M.i  v 

16th.  a,'. 

red  sixty. 

Born 

at  Lochee.  Forfarshire,  in 

1856.  he 

was 

trainc  1 

as    a    pharmacist    and    followed 

that 

profession    until     1885,     when    he 

joined 

the 

editorial  staff  of  the  Chemist  and  Druggist, 
becoming  Editor  in  1899,  a  position  he  has 
filled  with  conspicuous  success.  He  con- 
tributed a  large  number  of  papers  on  pharma- 
ceutical subjects  to  various  Associations  and 
Journals,  and  was  the  author  of  several  books, 
including  the  well-known  works.  "  The  Art  of 
Dispensing  "and"  Pharmaceutical  Formulas  " 
the  latter  was  first  produced  in  1898  and  has 
passed  through  nine  editions. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 
English. — 6d.  each,  to  the  Comptroller  of  the  Patent  Office,    Southampton  Buildings.  Chancery  Lane,  London,  W.c. 
United  Slates. — 1«.  each,  to  the  Secretary  of  the  Society,  who  has  to  furnish  the  U.S.  Patent  Office  with  the  following  data: — Patent 

number,  date,  name  of  patentee,  and  title  of  invention. 
trench. — 1  ft.  05  c.  each,  as  follows:    Patents  dated  1902  to  1907  inclusive,    Belin    et  Cie.,  56  Rue  Ferou  8    Paris  (3e.)     Patents 
from  1908  to  date,  L'Imprimerie  Nationale,  87,  Eue  Vieille  du  Temple,  Paris. 
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rs,   hot  springs,   etc.  ;     Commercial    utilisation 

ot .     R.  M.  Gabrie.     Comptes  rend..    1917. 

164,  729—731. 

Attention  is  directed  to  the  large  amounts  of 
energy  which  might  be  obtained  from  the  natural 
steam  jets  and  hot  springs  found  in  many  coun- 
tries. Since  the  temperature  increases  rapidly 
with  depth,  borings  in  the  neighbourhood  of  hot 
springs  would  probably  vield  unlimited  quantities 
am.— W.  P.  S. 

Experiments  with  paper  tubes.    Rudeloff.    See  V. 

Patents. 
Drying    apparatus.        A.     Sommermeyer.     Berlin. 

(Appl.  No. 


26,   1916. 


Eng.  Pat.  105,190.  Aug 
12,098  of  1916.) 

The  material  is  placed  in  a  drum  and  is  subjected 
to  the  disintegrating  action  of  a  rotary  system 
of  internally  healed  ribbed  tubes. — W.  H.  C. 

Dehydrating  or  drying  apparatus.  G.  F.  Humphrey, 
and  Alliance  Vegetable  Co..  Ltd..  London. 
Eng.  Pat.  105.626.  Apr.  20.  1916.  (Appl.  No. 
5825  of  1916.) 

I A  PAIR  of  drying  chambers  are  built  back  to  back 
iWith  air  heating  chambers  above  and  below, 
,so  arranged  that  the  air  can  be  passed  through 
both  heating  chambers  and  drying  chambers  in 
series  or  through  either  or  both  heating  chambers 
and  one  drying  chamber.  The  drying  chambers 
lare  provided  with  superposed  shelves  on  which 
!the  material  to  be  dried  is  placed.  The  shelves 
are  either  arranged  so  as  to  leave  a  tapering  air 
'space  at  each  end  from  which  the  air  passes 
between  the  shelves  in  parallel;  or  they  are 
perforated  and  the  air  is  passed  through  all  the 
shelves  in  series. — W.  H.  C. 

Drying  materials   in   car, a,  ;     Means  applicable  for 

we  in .      M.   \V.   Blvth   and    T.    V.    Miles, 

Sheffield.      Eng.    Pat,    105.647,    Mav    11.    1916. 
(Appl.  No.  6770  of  191(i.) 

Material  to  be  dried  in  vacuo  is  placed  on  shelves 
iin  a  vessel  provided  with  a  cover  which  fits  into 
an  annular  channel  round  the  edge  of  the  vessel. 
The  channel  contains  paraffin  wax.  and  a  pipe 
is  embedded  in  it  so  that  the  wax  mav  be  melted 
by  passing  steam  through  the  pipe.  The  cover 
is  placed  in  position  and  cold  water  passed  through 
the  pipe  to  solidify  the  wax  and  seal  the  cover. 
A  number  of  such  vessels  are  placed  in  a  tank 
containing  water  heated   by  steam  coils,  and  the 


vessels  are  connected  to  a  common  pipe  which 
i<  connected  to  an  exhaust  pump.  The  apparatus 
is  specially  applicable  to  the  drying  of  guncotton. 

— W.  F.  F. 

Drying  materials  :     Method   of   and   apparatus  for 

.     G.  B.  Damon.  Belvidere.  N.J..  Assignor 

to  Allis-Chalmers  Manufacturing  Co.,  Milwaukee, 
Wis.  U.S.  Pat.  1,222,079,  Apr.  10,  1917. 
Pate  of  appl.,  Aug.  2.   1915. 

Hot  gas  from  a  producer,  together  with  the 
material  to  be  treated,  is  passed  along  the  inner 
tube  of  a  concentric  rotary  drying  cylinder  : 
the  gas  is  then  burned  and  the  products  of  com- 
bustion used  to  complete  the  drying. — W.  II.  C. 

Dryer;     Mechanical  rotary - 


.  W.  E.  Prindle. 
Assignor  to  Buckeve  Drier  Co..  London,  Ohio. 
U.S.  Pat.  1,222,244,  Apr.  10,  1917.  Date  of 
appl.,  Aug.  5,  1915. 

The  dryer  consists  of  an  inclined  rotating  cylinder 
through  which  the  material  is  passed  in  the 
opposite  direction  to  the  heated  products  of 
combustion  from  a  furnace.  The  latter  enter 
the  lower  or  discharge  end  of  the  cylinder  through 
a  fixed  concentric  pipe  which  extends  some 
distance  into  the  cylinder  and  serves  to  prevent 
direct  contact  between  the  material  and  the  hot 
gases  after  the  former  has  become  nearly  dry. 
A  short  screw  conveyor  is  arranged  on  the  inside 
of  the  rotating  cylinder  just  before  the  open 
end  of  the  inner  pipe,  to  prevent  the  material 
from  being  thrown  into  the  latter.  The  heated 
gases  are  withdrawn  from  the  feed  end  of  the 
cylinder  by  a  fan. — W.  H.  C. 

Agitator  for  dryers.  J.  Sorensen,  Brooklyn.  N.Y. 
U.S.  Pat.  1.222.691.  Apr.  17,  1917.  Date  of 
appl.,  Aug.  28,   1916. 

Sets  of  relatively  short  scraping  blades  are  mounted 
on  a  shaft  within  a  drum,  one  set  of  blades  iieing 
oppositely  faced  with  respect  to  the  other  set. 
The  blades  can  be  simultaneously  reciprocated 
longitudinally,  and  alternate  blades  rotated  in 
opposite  directions. — W.  H.  C. 

Drying    apparatus    for  asbestos    or    other    material. 

J.    X.  Bourque,  Thettord  Mines,   Quebec.   U.S. 

Pat.    1,222,841,   Apr.   17.   1917.     Date  of  appl.. 

Feb.  5.  19  Hi. 
The  material  enters  the  top  of  a  tower  provided 
with  inclined  baffles  on  opposite  side-  alternately 
so  as  to  retard  the  passage  of  the  material.  Tie- 
lower  part  of  the  tower  is  connected  with  the 
inlet  of  a  drying  kiln,  which  comprises  a  rotating 
shell  slightly  inclired  to  the  horizontal,  and  having 
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on  its  inner  surface  projecting  longitudinal  ribs 
carrying  curved  plates,  forming  a  conveying 
worm  which  distributes  the  material  in  the  kiln 
and  conveys  it  slowly  from  the  upper  to  the  lower 
end.  The  lower  end  of  the  kiln  is  connected 
to  the  outlet  of  a  furnace,  and  the  hot  gases  pass 
over  the  material  in  the  kiln  and  tower  in  the 
opposite  direction,  so  that  the  material  in  traversing 
t lie  tower  is  partly  dried  and  preheated.  The  gases 
escape  at  the  top  of  the  tower  through  an  outlet 
other  than  the  inlet  for  the  material. — W.  F.  F. 

Dehydrator.     C.  Biesel,   El  Paso,  Tex.     U.S.   Pat. 

1,223,245,  Apr.  17,  1917.    Date  of  appl..  .Jan.  17, 

1916. 
A  rotary  drum  has  an  annular  peripheral  space 
divided     by    partitions    into    separate    chambers. 
The  outer  surface  of  the  drum  is  covered   with 
suitable  screening  material,  and  the  chambers  are 

separately  connected  to  a  valve  on  the  shaft  at 
one  cni\  of  the  drum.  The  valve  consists  of  a 
rotary  part  which  rotates  with  the  shaft,  and  a 
fixed  part  which  slides  on  the  shaft  and  is  pressed 
against  the  rotary  part  by  a  spring.  As  the 
drum  rotates  the  valve  puts  the  chambers  suc- 
cessively into  communication  with  means  for 
producing  suction  or  pressure. — W.  if.  C. 

Drying  chamber  for  liquid,  fluid,  ami  moist  materials, 
\V.  Loebel,  Leipzig.  Ger.  Pat.  295,799.  Oct.  23, 
1914. 

The  material  is  sprayed  into  a  wide  chamber  on 
both  sides  of  which,  along  the  entire  length,  are 
air-suction  chambers  provided  with  filters,  com- 
municating with  the  lower  part  of  the  spraying 
chamber.  Along  the  bottom  of  the  chamber 
travelling  bands  are  arranged  on  both  sides  and 
a  roof-shaped  ridge  along  the  middle,  so  that  the 
precipitated  dry  material  is  delivered  from  the 
filters  and  the  ridge  on  to  the  travelling  bands, 
which  cany  it.  outside  before  it  has  time  to  re- 
absorb moisture. — J.  F.B. 

Dri/inq    uitpandus    ivilk     moviim     icire.    band.     A. 

Schulze,  Dresden.     Ger.  Pat.  296,054,  July  30, 

1915. 
THE  air  jets  in  a  diving  apparatus  through  which 
the  material  is  carried  by  a  wire  band,  are  so 
situated  that  they  form  a  sharp  angle  in  a  direc- 
tion opposed  fo  that  in  which  the  material  is 
travelling  and  overlap  each  other  in  the  middle. 
The  arrangement  of  the  air  jets  has  the  effect  of 
driving  the  lighter  material  towards  the  middle 
of  the  wire  band  but  not  of  blowing  it  off  on  the 
other  side.  The  accumulation  of  the  material 
towards  the  middle  of  the  band  might  impede 
tin-  drying  of  that  part,  but  the  overlapping  of 
the  jet's  provides  for  a  double  supply  of  air  at  the 
middle.— J.  F.B. 

Dri/im/   drum.      E.    Peters,    Charlottenburg.     Ger. 

Pat.  296,834,  Aug.  10,  1913. 
The  interior  of  the  drum  is  divided  into  numerous 
compart  ments,  e.g.,  by  means  of  radial  and  annular 
partitions  and  with  radial  guide-plates,  the 
inclination  of  which  to  t  he  radial  partitions  can 
be  adjusted  so  as  to  control  the  distribution  of 
the  material  within  the  drum. — 0.  A.  M. 

Transference  of  heal  between   liquids  and  vapours 

or  gases  ;    Devices  for  the .      R.  Sawyer  and 

A.  ('.  Illston.  Worthing.  Eng.  l'at.  105.127, 
Apr.  8,  1910.  (Appl.  No.  .">191  of  1916.) 
A  heaT-exchanoinc;  device  is  formed  of  three  con- 
cent lie  tubes.  For  example,  water  Hows  in  one 
direction  through  the  inner  annular  spare,  and  is 
heated    by    steam    which    flows    in    the    opposite 


direction  through  the  outer  annular  space.     A  roc 
may  be  used  in  place  of  the  innermost  tube. 

— w.  lie. 

Hii/h   vacua  ;     Method  of  and  means  far  obtainint 

The  British-Thomson-Houston  Co..  Ltd! 

London.     From  General  Electric-   Co.,  Nchenec 

tadv.  X.V..  U.S.A.     Eng.  Pat.   105,357.  Mar.  10 

1910.      (Appl.  No.  3003  of  1910.) 


In  a  device  for  obtain 
ing  high  vacua  in  bulbs 
for  incandescence-  elec- 
tric lamps,  mercurj 
\  apour  reel  ifiers,  K-ra) 
tubes,  and   the1  like.  tli. 

\  essel    to  I vacuated 

is  connected  to  the 
pipe,  I.  and  mercury  is 
e\  aporat  ed  in  t  he  bulb, 
:<.  A  jet  of  mere  in 
vapour  issuing  from  the 
tube.  1,  carries  gas  from 
the  tube,  1,  with  it, 
and  passes  to  t  In-  con- 
c|e  using  chandler.  .">. 
Condensed  mercury 
collects  in  the  channel, 
II.  and  returns  to  the 
bulb.  :i.  by  t  he  pipe.  7. 
Hack  How  of  mercury 
vapour      through      the 

?)ipe,  1.  is  prevented 
>y  surrounding  the  en- 
largement. 9.  with  a 
condensing  jacket,  10. 
The  gas  in  the  chamber, 
5.  is  withdrawn  by  an 
exhaust  pump  attached 
to  the  pipe,  8.  Aniline, 
chloroform,  or  water 
may  be  used  in  plai  .- 
of  mercury. — \V.  P.  P. 


Bull-mills.  W.  Everitt  and  Co.,  Ltd.,  and  W. 
Everitt, Southall, Middlesex.  Eng.  l'at.  105,614, 
Apr.  19,   1910.     (Appl.  No.  5742  of   19  10.) 

In  a  ball-mill  with  cylindrical  wall,  the  internal 
surface  of  the  wall  has  longitudinal  ribs  formed 
integrally  with  the  wall  itself  so  as  to  inn-ease  the- 
play  of  the  balls.—  W.  II.  C. 


Pulveriser;  Ccntrifuqul .  II.  \dams.  Stam- 
ford, Conn.  U.S.  Pat,  1,221,952,  Apr.  in.  1917. 
I'al.-  of  appl.,  Apr.  0,  1914.  Renewed  Oct.  21, 
1910. 

Two  horizontal,  rotary  discs  are  spaced  apart,  an. I 
have  series  of  annular  ribs  of  triangular  cross- 
sect  ion  mounted  on  their  opposed  faces.  The 
material  to  be  ground  is  fed  through  an  opening 
in  the  upper  disc  on  to  the  lower  disc.— \V.  II.  C. 


Grinding-mUl.     D.  Cole,  Tucson,  Ariz.     U.S.  l'at. 
l,222,184,Apr.l0,1917.Dateofappl.,Apr.28,19l8. 

Tin-:  material  to  be-  ground  is  fed  through  one  of 
the  hollow  axial  shafts  of  a  rotary  grinding 
chamber  and.  after  being  ground.  Hows  along  uitli 
the  water  to  a  sorting  chamber,  which  forms  an 
extension  of.  and  rotates  with,  the  grinding 
chamber.  The  finely  ground  material  Hows  away 
with   the   water   through   the   other   hollow   axial 
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,haft.  and  the  larger  pieces,  which  separate  in  the 
,orting  chamber,  are  returned  to  the  grinding 
haniber  by  a  screw-conveyor  fixed  within  the 
orting  chamber. — TV.  H.  C. 

Separator  for  grinding-mills.  TV.  J.  Price,  Dixon, 
111.  U.S.  Pat.  1.223,012,  Apr.  24,  1917.  Date 
of  appl.,  May  11,   1916. 

The  material  from  the  grinding-mill  is  delivered 
m  to  the  apex  of  a  cone  fixed  within  a  vertical 
■ylindrieal  casing  having  conical  ends.  A  current 
>f  air  is  directed  against  the  cone  and  carries  the 
;iner  particles  upwards  to  the  fine  material  outlet 
,it  the  apex  of  the  upper  conical  end.  This  outlet 
Is  connected  to  a  suitable  means  of  creating 
suction  and  has  an  adjustable  conical  deflector, 
uspended  below,  which  serves  to  collect  any 
oarse  particles  carried  upward  by  the  air  current, 
md  to  return  them  through  an  opening  in  the  apex 
o  the  retarding  cone  below.  The  coarser  particles 
gravitate  to  an  outlet  at  the  apex  of  the  lower 
onical  end  of  the  casing. — W.  H.  C. 

draining  liquids  [e.g.,  oil  fuel  for  internal  com- 
bustion   engines];     Apparatus    for Cani- 

;    mell    Laird    and    Co.,    Ltd.,    Birkenhead,   and 

•    G.  I.  Carter,  Bromborough.  Cheshire.   Eng.  Pat. 

in.".. 1130,  Apr.  25,  1910.  (Appl.  No.  5882  of  1916.) 

IfHE  apparatus  is  particularly  suitable  for  straining 
\il  for  internal   combustion   (e-g.,  Diesel)   engines 

nd  the  like.     A  cylindrical  plug,  B.  fitting  in  a 

asing.  A,  is  provided  with  a  series  of  fine  trans- 

•erse  peripheral  triangular  grooves,   G,  about  60 

o  the  inch.  Passage-ways, 
'.  are  cut  longitudinally  in 
i he  periphery  of  the  plug, 
extending  from  one  end  nearly 

o  the  other,  and  alternate 
passage- ways,  o.  are  similarly 

•lit  from  the  opposite  end  of 
.be  plug.     Oil   entering  at  I, 

lasses  into  the  passages,  i, 
'hrough  the  grooves,  G,  to 
Ihe  passages,  o.  and  thence 
'o  the    outlet,    O.      Two    or 

nore   strainers   may   be  used 

a  series  or  parallel,  and  when  in  series,  the 
,irst  may  have  coarser  grooves.     The  grooves  may 

Iternatively  be  formed  in  a  conical  or  plane 
lurface.  In  a  modification,  the  inlet  and  outlet 
jiassages,  i  and  o,  each  extend  halfway  along 
ihe    plug,     and     intermediate     parallel     recesses, 

losed  at  the  ends,  are  provided  between  them, 
Ihe   effect     being     that    of    two    plugs    iia    series 

n  another  modification,  the  plug  is  hollow  with  a 
'liametral     partition     forming     inlet     and     outlet 

hambers.     Transverse    circular    grooves   are    cut 

•ccentric  ally  alternately  on  opposite  sides  of  the 
partition,  so  as  to  cut  through  the  wall  on  one 

ide  but  not  on  the  other  side  of  the  partition 
alternately.     Fine    spiral    grooves,    corresponding 

o  G,  are  cut  in  the  outside  of  the  plug.     The 

iquid  passes  from  the  circular  transverse  grooves 
jommunicating  with  the  inlet  chamber,  through 
,he  fine  spiral  grooves,  to  the  transverse  grooves 

ommunicating  with  the  outlet  chamber. — TV.F.F. 

'Jfjuid  sprayers  or  atomisers.  T.  Andrew,  Heaton 
-Moor.  Cheshire  Eng.  Pat.  105.087,  July  25, 
L016.     (Appl.  No.   10,467  of  1916.) 

N  atomising  or  spraying  apparatus  in  which 
iquid  and  compressed"  air  are  used,  a  valve  is 
provided  for  automatically  rutting  off  the  liquid 
upply  when  the  air  falls'below  a  predetermined 
•reasure.  A  piston  or  lift  valve,  closed  bv  a 
pring  or  weight,  is  placed  in  the  liquid-supply 
lipe,  and  carries  a  piston  or  diaphragm  on  it's 
pindle.  to  which  the  compressed  air  is  admitted 
l>y  a  branch  pipe  so  as  to  lift  the  valve  against 


-    ;  hS>JL, , 


the  action  of  the  spring  or  weight  at  a  predeter- 
mined pressure.  Another  valve  of  this  type  may 
be  arranged  to  open  when  the  air  pressure  fa] '8 
below  a  predetermined  amount  and  thus  drain 
the  liquid  from  the  pipes. — TV.  F.  F. 

Cloth  for  filter-jtresses.  BT.  H.  Hanson,  Boston, 
Mass.,  Assignor  to  Berlin  Mills  Co.,  Berlin, 
N.H.  U.S.  Pat.  1.222.100,  Apr.  10,  1917. 
Date  of  appl.,  July  8,  1916. 

The  cloth  is  woven  from  threads  of  suitable 
textile  material  which  are  impregnated  with 
indiarubber  to  render  the  cloth  resistant  to  the 
action  of  caustic  alkalis. — W.  H.  C. 


Filter  ;   Renewable  ■ 


Dr.  North  Kommandit- 
Ges.,  Hanover.   Ger.  Pat.  296,715,  Mar.  23,  1915. 

The  filtering  medium  consists  of  silicon  carbide 
(carborundum),  which  has  been  made  into  a 
paste  with  water  or  other  binding  agent  and 
ignited.  It  is  then  left  as  a  porous  mass,  which 
is  not  attacked  by  acids  and  can  be  repeatedly 
purified  by  ignition.  It  is  particularly  suitable 
for  the  filtration  of  strong  acids,  and,  iD  the 
heated  condition,  as  a  filter  and  vaporiser  for 
volatile  oils,  etc.  The  impurities  left  in  the 
filter  can  be  removed  by  burning,  or  by  washing 
with  a  suitable  liquid. — C.  A.  M. 

Regenerative  furnace.  II.  E.  Smvthe,  Assignor  to 
S.  K.  Smvthe  Co..  Pittsburgh,'  Pa.  U.S.  Pat. 
l,222,600,Apr.l7,1917.  Date  of  appl.,May  15,1915, 

The  furnace  is  provided  with  regenerators  below 
the  sole  and  with  a  preliminary  combustion 
chamber  at  the  side  of  the  regenerator  chamber. 
Gas  is  supplied  to  the  preliminary  combustion 
chamber  and  burned  by  partly -regenerated  air, 
and  the  resulting  products  of  combustion  are 
delivered  to  the  furnace  >  hamber  proper,  where 
they  are  intimately  mixed  with  fully  regenerated 
air  and  the  combustion  is  completed. — W.  H.  C. 

Kiln.  J.  A.  Reams,  Assignor  to  TV.  J.  Parrish, 
Richmond,  Va.  U.S.  Pat.  1,223,732,  Apr.  21, 
1917.  Date  of  appl.,  Sept.  20,  1916. 

An  open-ended  tunnel  kiln  is  divided  into  a  series 
of  zones  connected  by  flues.  Air  is  pa*sei  1  lat  orally 
across  the  kiln  in  the  zone  at  the  exit  end,  thence 
back  across  the  tunnel  in  the  form  of  products 
of  combustion,  thence  again  across  the  tunnel 
in  another  zone,  and  finally  across  the  tunnel  in 
a  zone  at  the  inlet  end. — A.  B.  S. 

Gas  and  other  fluids  ;  A)>paratus  for  separating 
vapour  from  ■ — ■ — .  L.  C.  Frohrieb.  Pittsburgh, 
Pa,  U.S.  Pat,  1,222.751,  Apr.  17,  1917.  Date 
of  appl.,  July  19,  1910. 

A  vertical  cylindrical  chamber  is  provided  with 
an  inlet  and  an  outlet  opposite  one  another  about 
midway  of  its  height.  A  vertical  baffle-plate, 
with  a  series  of  inclined  troughs  on  one  side  and 
perforations  between  the  troughs,  is  placed  opposite 
the  inlet  with  the  troughs  facing  the  latter.  A 
travelling  belt  of  fibrous  absorbent  material 
moves  vertically  closely  behind  the  baffle-plate, 
being  carried  by  an  endless  chain  which  passes 
over  two  sprocket  wheels.  A  non-perforated 
baffle-plate  is  placed  behind  the  belt.  The  belt 
is  longer  than  the  fhain  and  the  slack  portion 
p asses  between  a  pair  of  rollers  to  squeeze  out  the 
moisture. — W.  F.  F. 

Gases    [air];     Apparatus  for   purifying .      A. 

Bart,  Cottbus.   Ger.  Pat,  290,030,  June  27.  I'.UL 

The  air  or  gas  is  passed  through  two  adjacent 
vertical  purifving  chambeis.  between  which  are 
channels  which  deflect  the  current  from  the  upper 
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pari  of  on<  chamber  to  the  lower  pari  of  the  other. 
The  chambers  maj  also  contain  transverse  ledges 
inclined  downwards  and  reaching  nearly  to  the 
bottom,  the  object  of  which  is  tc,  catch  '.lust  and 
promote  uniform  circulation  i>f  »he  air,  etc. 

—P.  A.  M. 

Gases   and   vapours;     Purification    of by   the 

dry  method.  c.  Grosse,  Met/..  Ger.  Pat.  296,837, 
Sept.  2.  1918. 

In  the  purification  of  blast-furnace  i_a-.  producer 
gas,  etc.,  by  the  dry  method,  a  portion  of  the 
altered  gas,  which  in  the  course  of  purification 
lias  been  cooled  to  a  1<>h-  temperature,  is  mixed 
with  the  hot  crude  gas,  after  being  again  brought 
to  the  same  temperature  n-  the  tatter,  liy  this 
means  the  crude  gas  is  dried,  and  clogging  of  the 
filter  is  prevented.  For  this  purpose,  also,  a 
current  of  the  purified  gas  may  be  passed  through 
the  filter  in  the  reverse  direction  before  being 
mixed  with  the  crude  gas.  -C.  A.  M. 

Dephlegmation  ;      Apparatus    for .        R.    R. 

Rosenb&um,  Chicago,  111.  U.S.  Pat.  1,222,801, 
Apr.  17.  1917.    Date  of  appl.,  Aug.  22,  1916. 

A  vertical  cylindrical  casing,  having  a  vapour 
inlet  at  t  he  bottom  ami  outlet  at  the  top.  contains 
a  series  of  deep  pans,  one  above  the  other,  each 
surrounded  by  an  annular  space.  A  horizontal 
partition  is  arranged  above  each  pan,  wit  ii  a  central 
reticulated  opening  having  a  wide  tube  depending 
into  the  pan  below.  Each  tube  is  surrounded 
by  a  cooling  coil,  and  pipes  are  provided  for  dis- 
charging condensed  liquid  From  the  pans,  and  for 
onveying  condensed  liquid  from  the  upper  pans 
to  the  partitions  o\  er  the  lower  pan  -.  Tie'  \apour 
passes  upwards  through  the  annular  space, 
downwards    oxer    the    cooling    coil,    and    upwards 

through  the  central  tube  to  the  next  compart- 
ment.—W.  P.  P. 

Liquids;  Method  of  treating  [solidifying] — — . 
F.  V.  Crane,  Montclair,  N.J.   L".s.  Pat.  1,223,153, 

Apr.   17.   1917.     Date  of  appl..  Jan.   8,    1917. 

\   LIQUID  is  solidified  by  dissolving  in  it  a  suitable 

fatty  aeid.   such   as   stearic   acid,   and   adding   an 

alcoholate.  such  as  a  solution  of  sodium    ethoxide 

in  an  excess  ot   ethyl  alcohol. — \V.  P.  F. 

Defloci  uiating    solid    materials  :     Method    of . 

E.  c.  Acheson,  Assignor  to  Acheson  Corpora- 
tion. New  York.  U.S.  Pat.  1,223,350,  \pr.  21. 
1917.      Hate  of  appl.,   Jan.    17.    L917. 

Solid  material  made  into  a  paste  wit  h  a  deflocculal  - 
ing  agent   is  submitted  alternately  to  periods  of 

attrition  and  relative  rest  until  the  desire, I  result 
i-  attained.    -W.  11.  C. 

Centrifugal  separators.  T.  E.  Brown,  New  York. 
Eng.  l'at.  100,317,  Apr.  17.  1916.  (Appl.  No. 
5620  of  L916.)    Under  Int.  Conv.,  Apr.  10.  1915. 

i  .S;  l'at.  1,159,741  of  L915  :   this  J.,  1916,  31. 

Filter  medium  for  cleaning  furnaci  gases.  V.  F. 
ding,  Xoungstown,  Ohio,  U.S.A.  Eng.  l'at. 
105,884,  Jan.  lit.  1017.    (Appl.  No.  '.'77  of  L917.) 

U.S.  Pat.  1,215,385  of  1917  ;  this  J.,  1917,  377. 

Dehydrating  or  drying  apparatus.  O.  F.  Humphrey, 
Assignor  to  Alliance  Vegetable  Co..  Ltd'.. 
London.       U.S.    l'at.    1,225,634,    Ma\    8,    L917 

Date  ot  a). ph.  Sept.  l'ii.  1916. 

See  Eng.  l'at.  105,626  of  1916;    preci 

Method    mill    apparatus    for    evacuating    bulbs    of 
,i   incandescent  lamps  and  other  i/io**  vessels. 
Eng.  Pat.  101,621.     Set   11b. 

Still  for  tin  fractional  distillation  of  volatih  liquids. 
Eng.  Pat.  105,395.  See  III. 


Packing  rings  [from   viscose].     Ger.   l'at.  296,406 
See  V. 

Oil-fired  [melting]  furnaces  and  the  like.    Eng.  Pat 
105,431.     >..    X. 
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Nitrogen  in  coal  and  coin  :     Chemical  condit 

.     E.  Tenvs.     J.   Gasbeleucht.,    1916,    5« 

519—521.     Z.  angew.  Chem.,  1917.  30,  Ref.,  1'/ 

In  carbonisation  40—65%  of  the  nitrogen  of  the 
coal  remains  in  the  coke,  10  I  I  ",,  is  recoverable 
as  ammonia,  and  the  rest  is  lost  as  free  nitrogen  or 
cyanogen  in  the  gas.  a  little,  however,  being  found 
in  the  tar.  By  slow  distillation  it  is  possible  to 
recover  as  much  as  35%  as  ammonia,  and  il 
probable  that  the  nitrogen  is  split  off  in  the  first 
place  as  ammonia.  The  author  has  attempted  to 
discover  what  classes  of  compounds  yield  ammonia 
on  distillation.  Glycocoll,  asparagine,  egg  albu- 
min, animal  glue,  pyridine,  azobenzene,  hydraaG 
beu/.eiie.  aeetonitrile.  phenyl  isoc}  anate.  and  nitro- 
benzene were  all  subjected  to  dry  distil! 
Ammonia  was  liberated  from  the  amino  and  sub- 
stituted amino  compounds  only.  The  coni 
is  drawn  that  the  nitrogenous  compounds  of  coal 
must  have  the  character  of  proteins.  In  coke, the 
nitrogen  is  probablj  in  the  form  of  a  nitride  ol 
carbon,  as  suggested  b>  Rau  and  Christie.  This  is 
confirmed  by  the  experiments  of  Sachs  (this  J.. 
1916,  346),  who  showed  that  on  gasifying  coke  with 
air  and  steam.  89%  of  the  nitrogen  could  be 
recovered   as  ammonia. — II.  .1.11. 

Sulphur-content    of    coki  :     Influence    of    air    ami 

ler  on .     J.   Ii.  Campbell.     Gornosa 

skoje     Kjelo.     1910,     23,     13.007.     Chem.-Zeit., 
1917,   41,  Rep..    12. 

Tin:  sulphur  content  of  beehive  oven  coke 
lower  than  that  of  by-product   oven  coke,  in  spite 
of  the  greater  access   of  air  in  the  non-re 
ovens.     This  is  due  to  the  higher  yields  obtained 
in  by-product  ovens.    Sulphur  present  as  sid] 
in  the  coal  is  not  driven  off  at  all  in  carbonisation, 
ami  hence  it  is  not  possible  to  produce  coke  of  low 
sulphur    content     where    the    coal    ash     is 
Quenching    coke    with    water   causes   a   smell   at 
hydrogen  sulphide,    but    only   a   small  quantity  ol 
sulphur  is  removed  thereby.     Much  more  sulphur 
could  be  removed  b y  quenching  with  hydro 
aeid   solution. — H.J.  II. 

Benzol    [from    coal    gas];    Recovery     of by  a 

modified  dehydrating  plant.  E.  F.  K 
Eastern  Counties  Gas  Managers'  Assoc.,  M 
1917.      (.as  J..    1917.    138,  288    -292. 

The  author  describes  his  adaptation  of  a  "  Iliiil  " 
dehydrating    plant     for    debenzolising    wash    oil. 
Seven     tanks     are     used.      One    is    sum], 
ground   to  receive  the  tank-cart   delivei 
oil.   which    is   thence   pumped   to  a   mam   -: 
tank     afterwards     passing      b\     gravity     '■ 
feed  tank  of  the  washer.     The  latter  is  a  Kitkhani. 
Iluhtt.    and    chaudhr    centrifugal    washer,   am- 
monia  being  removed    in  the  bottom   tl 
the  remainder  being   fed   with  creosote  oil  at   tie 
rate  of  50  to  60  galls,  per  ton  of  coal.     Tin 
kept  at  a  temperature  above  that  ol  tl 
the   benzolised   oil   passes   b>    gravitj    to  anothei 
tank,  whence  it  is  pumped  to  the  mam 
oil-storage  tank.  It  t  hen  passes  t  hrough  a  feed  taiu. 
to  the  stdl  ;  the  debenzolised  oil  is  cooled  I 
incoming  benzolised   oil,   secondly   by  cold 

ooled  oil  passes  into  the  underground  tank. 
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thus  completing  the  circuit.  A  fractionating 
column  has  been  fixed  to  the  outlet  of  the  original 
condenser,  one  end  of  the  column  being  sealed  in  a 
pot  with  suitable  overflow,  the  other  end  being 
connected  to  the  water-cooled  tubular  benzol  con- 
denser ;  the  waste  gases  pass  through  a  small  lime 
purifier.  A  supply  of  live  steam  has  been  added  to 
the  still,  one  central  supply  being  fixed  in  the  crown. 
The  steam  is  superheated  by  insertion  of  the  feed 
pipe  into  the  waste  gas  flue.  Before  entering  the 
still  the  oil  is  raised  to  70°  C.  in  the  preheat er.  The 
steam  used  in  the  still  is  equal  to  an  evaporation  of 
10  lb.  of  water  per  gallon  of  spirit  produced,  and  tin- 
plant  has  been  found  capable  of  dealing  with  70  to 
80  galls,  per  hour.  With  a  still  temperature  of  129° 
C,  steam  pressure  of  60  lb.  per  sq.  in.,  and  rate  of  oil 
flow  70  to  80  galls,  per  hr..  an  average  of  2  trails, 
of  spirit,  testing  68%  at  120°  C,  has  been  obtained 
per  ton  of  coal.  The  oil  is  saturated  to  5  °0.  leaving 
only  0-2  to  0-8%  at  180°  C.  in  the  debenzolised 
oil.  Light  creosote  oil  low  in  naphthalene  and  of 
sp.  gr.  1-02  is  used  for  absorption.  The  sulphur 
compounds  in  the  gas  have  been  reduced  27%,  the 
illuminating  power  23  %,  and  the  calorific   value 

r.%.— J.  E.  C. 

Benzol  recovery  plant:    An   experience   in   a . 

Gas  J.,   1917,   138.   285. 

Benzolised  oil  entering  the  plant  passes  through 
a  preheater,  absorbing  heat  from  the  benzol 
vapours  from  the  still,  and  is  then  heated  in  a 
superheater  by  closed  steam  coils,  the  normal 
temperature  reaching  130°  C.  On  one  occasion 
there  was  a  gradual  decrease  in  temperature 
of  the  oil  leaving  the  superheater  until,  even 
with  full  steam,  it  was  not  possible  to  obtain  a 
temperature  higher  than  105°  0.  Examination 
of  the  coil  in  the  superheater  showed  it  to  be 
covered  with  a  layer,  about  J-inch  thick,  of  a 
dark  grey  substance,  found  on  analysis  to  consist 
almost  entirely  of  sodium  sulphate  with  a  little 
free  carbon.  The  source  of  this  deposit  was 
traced  to  the  practice  of  putting  back  into  circula- 
tion the  "  bottoms  "  from  a  washed  solvent 
naphtha  distillation.  Evidently  a  little  emulsion 
containing  sodium  sulphate  found  its  way  into 
the  residue  of  the  still,  ami  on  passing  into  circula- 
tion caused  a  deposit  when  in  contact  with  the 
hot  surface  of  the  coil.  Normal  residts  were 
again  obtained  after  cleaning  the  coil  and  avoiding 
any  further  re-circulation  of  "  bottoms." — J.  E.  C.  , 

Acetone  and  air;  Propagation  of  flame  in  mixture* 

of .        R.    V.    Wheeler    and     A.     Whitaker. 

Chem.  Soc.  Trans.,   1917.   Ill,  267—272. 

The  authors  have  determined  the  limits  of  inflam- 
mability and  the  speed  of  propagation  of  flame 
for  mixtures  of  acetone  and  air.  The  limits  are 
tabulated  as  follows  in  percentages  by  volume 
of  acetone: — 


Diameter  of    ,— 

tube.  Down- 

cm.  '   want. 


Lower  limit. 


Higher  limit. 


Hori- 
zontal 


Up- 
ward. 


Down-     Hon-        Up- 
ward,    zontal.     ward. 


2  -5 

2-75 

2-Jii 

2-30 

6-5 

G  7 

7.-, 

:,  ii 

2-40 

2-25 

2-20 

8-3 

'   I 

9-5 

lo  il 

2-85 

2-20 

215 

8-5 

9-5 

9-7 

The  speed  of  flame  propagation  in  a  tube  2-5  cm. 
in  diameter  was  about  55  cm.  per  sec.  with  2-7% 
acetone,  rising  to  a  maximum  of  about  96  cm.  per 
sor.  wit  1 1  5-5%  acetone,  and  falling  to  about 
3]  cm.  per  sec.  with  8-2%  acetone.  With  wider 
tubes  these  velocities  will  probably  i»-  greater 
<<.</.  about  three  times  as  great  tor  a  60  cm. 
tube).— W.  II.  P. 


Petroleum    spirit  ; 
temperatures.     J. 

i  t;.s — 170. 


Inflammability    of - 

H.  Coste.     Analyst.   191 


at 


ton; 
*2, 


Samples  of  motor  spirit  were  cooled  by  means  of 
liquid  air  in  a  thin  test-tube  100  mm.  long  ami  25 
mm.  in  diameter,  and  the  tube  then  transferred 
to  a  L>ewar  tube  in  which  it  was  supported  by 
means  of  a  card  with  a  hole  in  the  centre.  The 
tube  was  covered  with  a  card  (which  was  removed 
at  each  trial)  and  the  liquid  was  tested  with  a 
small  flame  at  intervals  of  about  2  ('.  until  it 
flashed.  The  temperatures  were  determined  by 
means  of  a  copper-eureka  thermo-couple,  with 
the  "  hot  "  junction  in  ice  and  water,  and  the 
"  cold  "  junction  immersed  to  about  18  mm. 
in  the  liquid.  The  thermo-couple  was  calibrated 
by  means  of  the  solidification  points  of  mono- 
id i-ornobenzene  ( — 311 c  C),  mercury  ( — 38-8°  C), 
chloroform  ( — 70°  C),  toluene  ( — 97 *  C),  and 
by  means  of  liquid  air.  A  mirror  galvanometer 
was  used  and  the  deflections  observed  at  a  distance 
of  1  m.  were  taken.  The  following  results  were 
obtained  : — Pratt's  motor-spirit  solidified  at 
— 128°  C.  and  flashed  at  — 30°  C.  (-22F.) 
(surface  of  liquid  18  mm.  from  the  top  of  the  tub.- 1. 
•■  Standard  "  spirit  flashed  at — 11°  C.  (+12-2  P.) 
(surface  of  liquid  50  mm.  from  the  top  of  the  tube). 
•Shell"  spirit  flashed  at  — 16°  C.  (+3-2=F.). 
(surface  50  nun.  from  the  top  of  the  tube).  A 
sample  of  fairly  pure  acetone  solidified  at  — 96°  C. 
(pure  acetone  = — 95°  C.)  and  flashed  at  — 9-5°  C 
(+14-9°F.).  These  residts  show  that  ordinary 
motor  spirit  is  dangerous  to  handle  near  a  flame 
at  any  temperature  likely  to  occur  in  this  country, 
but  that  it  is  not  likely  to  give  trouble  (as  benzene 
might)  in  arctic  temperatures. — ('.  A.  M. 

Benzine     and     motor    oil;      Production     of by 

heating    lignite    products    under    pressure.        P. 

Fisher   and    W.    Schneider.     Braunkohle.    1916, 

15.   291 — 293,  299 — 301.  307 — 310.     Z.  angew. 

(hem.,  1917,  30,  Ref..  66. 

The  following  yields  of  the  lightest  (up  to  150 3  C.) 

and   middle    (150' — 300°  C.)    qualities   of    benzine 

have    been   obtained    by   repeatedly    heating    the 

products  named  under  pressure  : — 


Lightest  quality. 


Middle  quality. 


Montan  wax 

Paraffin  

Lignite  tar  . . 


30 
48 

2."> 


20 
22 
29 


The  products  had  the  following  calorific 

powers  : 

1 
Light  benzine. 

Heavy  benzine. 

Middle  oil. 

Montan  wax    . .  .            10,268 

Paraffin 1 11.7^11 

Lignite  tar                       10,399 

11,171 
10,850 

ia.s.-,:s 

10,91 5 
10,820 

in  836 

The  flash  point  of  the  light  and  heavy  benzine 
was  under  30°  C,  that  of  the  middle  oil  from 
montan  wax  was  38  .  from  paraffin  39  .  and  from 
lignite  tar  41  ('.  It  is  possible  that  similar 
products  may  be  obtained  on  a  large  scale  without 
using  high   pressures. — A.  B.  S. 

Tars  and  tar  distillates  a*  temporary  substitutes  for 
heavy   petroleum    ails.      II.    Moore.      Petroleum 

World.  1917,  213. 

The  spontaneous  ignition  test  (this  •'■•  1917,  109) 
may  be  utilised  to  ascertain  if  fuels  for  Diesel 
engines  require  pilot  ignition.  The  high  ignition 
points  of  coal  tar  distillates  necessitate  pilot 
ignition.  Raw  coal  tars  can  be  burned  with  pilot 
ignition,  provided  the  free  carbon  content  is  not 
high.— F.  W.  A. 
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Benzene  and  toluene  from  petroleum.    Set  pageSS2. 
Experiments  with  paper  tubes.    Rudeloft.    See  V. 

Patents. 

Peat;     Apparatus    \„r    treating    [extracting    water 

from] .      \V.    L   St.   J.    Prioleau,    London. 

Eng.  Pat.  105,396,  Apr.    1 1  and   May  2,   1910. 
(Appl.  Xos.  5309  and  6295  of  1916.) 

Wet  peat,  preferably  after  treatment  by  freezing, 
is  passed  from  a  hopper  through  a  pair  of  crushing 
rolls  with  surfaces  corrugated  longitudinally,  and 
falls  on  to  a  heated  i.aud  of  absorbent  material, 
such  as  felt,  travelling  horizontally,  which  passes 
round  a  steam-heated  drum  to  evaporate  the 
absorbed  water.  The  peat  is  removed  from  the 
band  by  a  scraper  and  passes  through  a  pair 
of  crushing  rolls  with  coarse  transverse  corruga- 
tions, to  another  similar  absorbent  travelling 
band,  from  which  it  passes  through  a  third  pair 
of  crushing  rollers  with  smaller  transverse  corruga 
tions.  Tin'  absorbent  band  may  be  replaced  by 
slightly  inclined,  perforated,  vibrating  trays. 
The  peat  parses  from  the  third  pair  of  crushing 
rolls  into  a  briquetting  press  which  removes  any 
remaining  moisture,  and  the  briquettes  are  dis- 
charged  on  to  a  conveyor  for  subsequent  heat 
treatment  or  the  like. — W.  F.  F. 

Gas  producer  plant.  C.Whitfield,  Kettering.  Eng. 
Pat.  105,449,  June  1.  L916.  (Appl.  No.  TT.V.i 
of  1916.) 

I \  a  producer-gas  plant  of  the  suction  or  pressure 

type,  the  gas  leasing  the  producer  at  the  top 
passes  down  through  a  vertical  pipe  having  a 
central  rod  on  which  unglazed  earthenware  Mocks 
are  threaded  so  as  to  leave  an  annular  space. 
The  pipe  has  a  spiral  groove  on  the  outside  over 
which  cooling  water  trickles  and  is  evaporated, 
and  the  whole  is  surrounded  bj  an  outer  pipe 
having  an  inlet,  at  the  top,  and  an  mdlet  at  the 
bottom  leading  to  the-  ash-pit  of  lie-  producer, 
so  that  the  ail-  supply  to  the  producer  is  heated 
and  moistened.  After  leaving  the  cooling  pipe, 
the  gas  passes  through  a  tar  extractor  of  the  type 
described  in  Kng.  Pat.  1118  of  1913  (this  J.,  L914, 
l!»i)  to  a  gas  holder.  The  inlet  pipe  of  the  gas- 
holder extends  centrally  nearly  to  the  top  and 
carries  a  horizontal  disc  close  above  it.  A  con- 
centric sleeve  slightly  larger  than  the  pipe  is 
suspended  from  the  gas-holder  bell,  so  that  when 
tin'  gas-holder  is  full,  the  sleeve  i  omes  into  contact 
with  the  disc  and  thus  closes  the  inlet.     W.  P.  I'. 

Gases  ;   Separation  of  /<</•  and  condensable  products 

lain .       B.     I  lanuenianu.    Graz.       (.er.    J'at. 

296,065,    Mar.    9,     L915.       Under    Int.    Conv., 
.Mar.  lu.  luu. 

'I'm:  gas  passes  through  holes  in  vertical  plates 
and  impinges  upon  baffle  plates  behind,  to  which 

the  tarry  particles  adhere  and  down  which  tliev 
drain.  This  tar  separator  is  fitted  with  arrange- 
ments of  sci .,-  lo  cover  or  uncover  at  will   the 

openings  in  the  plate,  so  as  to  varr  the  number 
and   area  of  the  holes  available  for  the  passage 

of  the  gas.      A  claim  is  also  made  foi   an  apparatus 

in  which  the  gas  passes  through  slits,  the  width 
of  which  can  he  varied  at  will.  The  object  to  be 
attained  is  a  variation  a^  desired  of  the  resistance 
to  the  passage  of  the  --'as  and  accordingly  of  the 
impact  on  the  baffle-plate  behind  the  boles. 

II.  .1.  II. 

Liquid  fuel  for  internal  combustion  engines.  .T. 
Ilannin,  Dublin.  Eng.  Pat.  105,490,  Aug.  3, 
1916.    (  \ppl.  \o.  10,959  of  1916.) 

A  LIQUID  fuel  for  internal  combustion  engines 
consists   of   petrol   5   galls.,   paraflin   oil   5   galls., 


"pine    fluid"     1  OZ.,    nitrobenzene    1  oz.,    isinglass 
1  oz.,  and  tartaric  acid  1  oz.    -\V.  F.  F. 

Volatile  liquid  fuels;    Mixtures  of for  internm 

combustion    engines.       B.    Benedix,    Hamburgh 
Ger.  Pat.  296,193,  Jan.  19,  1915. 

MIXTURES    of    petrol    or    benzol,    or    benzol    and 

alcohol,  with  at  hast  .">",,  of  ether  are  satisfactory 
fuels  for  internal -com  bust  ion  engines.      II.  J.  II. 


Coal ;    Process  fur  treating 


and   preparing   it 


for  coking  purposes.  C.  II.  Smith,  short  Hills, 
N.J.,  I'.s.A.  Eng.  Pat.  101,539,  Aug.  30,  1916; 
(Appl.  No.   12,293  of  L916.)     Under  Int.  Coin., 

Sept.    is.    |  ill  5. 

SEE  U.S.  Pat.  1,177.727  of  L916  ;  this  J.,  1916,  629 

Burning  gases  :    Process  of .    W.  A.  Hon.-  and 

.1.     \V.     Wilson.     Leeds',     and     C.     I).     McCoUTB 

Assignors  to  Radiant  Seating,  Ltd.,  London. 
l'.S.  Pat.  1,222,922,  Apr.  17.  1917.  Pate  of 
appl.,  July  11,  1912.    Renewed  Sept.  8,  1916. 

See  Eng.  Pats.  19,490  of  1912  and  5114  of  1913; 

Pus  J.,  1913,  836. 

Combustion  of  mired  gases.    Process  for  producing 

heat.      NV.    A.    Pone'  and    .1.   \Y.    Wilson.    I Is. 

and  ('.  P.  McCourt,  Assignors  to  Radian! 
Heating,  Ltd.,  London.  l'.S.  Pats.  1.223,24fj 
and  1,223,249,  Apr.  17.  PI17.  Pates  of  appl., 
Oct.  8,  1910,  and  Nov.  18,  1911.  Ueiicw.il 
Mar.  17  and   Feb.  :S,   IIP  7.  respectively. 

See  Eng.  Pat.  25,808  of  1909  ;  this  J.,  1910,  11  Is. 

Heavy  [hydrocarbon]  oils;  Apparatus  for  treating 

.     E.  Brown.  London.  Assignor  to  M.  A.  II. 

dc  Dampierre,  Paris.  U.S.  Pat.  1,225,509,  .May 
S,  1917.     Pate  of  appl..  Apr.  L3,  11)15. 

Ski:  Fr.  Pat.  478,831  of  L915  ;  th  -  J.,  1916,  1102. 

Apparatus  for  straining  liquids   [e.g.,   "it   fuel   fag 

i nli  run!  minlmst inn  engines].  Eng.  Pat.  105,03(B 
See  I. 

Purification  of  gases  and  vapours  by  the  dry  method. 
Per.    Pat.   296,837.    Se<    I. 

Recovery  of  hydrogen  sulphide  and  hydrogen  cyanide 
from  crude  gases.     Ger.  Pat.  290,400.    Set    NT  I. 

Carbonic-acid  indicator.     U.S.  Pat.  1,223,953 
.Will. 


IlB.-DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;     LIGHTING. 

IVood  and  other  vegetable  products;  Distillation  of 
.     Bull.  Imp.  liLsl.,   1010,   14,  500—577. 

Destructive  distillation  trials  have  been 
ducted  at  the  Imperial  Institute,  under  condition 
approximating  to  those  which  would  be  used  in 
modern  works,  in  connection  with  the  possible 
initiation  of  wood  distillation  industries  in  .Vital. 
where  it  i-  proposed  to  use  wattle  wood  :  in 
Uganda,  where  experiments  have  been  made  with 
Podocarpus  milan)ianas  with  a  view  to  the  prepar- 
ation ol  a  preservative  against  white  ants;  in 
Ceylon,  where  vera  or  virai  wood  \lli  micyclia 
aepiari.  W.A.)  has  been  tried  with  a  view  to  tin- 
production    of    acetic    acid    for    coagulation     of 

rubber;  and  in  Egypt,  while  cotton  stalks  may 
be  utilised.  The  results  obtained  with  wattle, 
olive,  pine,  and  oak  are  summarised  in  the  table, 
together  with  faitorv    results  with  oak  wood. 
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Average  results  of  small 
scale  trials  at   Imperial 

Institute- 


Black       Olive      Pine 
wattle,    wood.    wood. 


Oak 

wood . 


■  Factors* 

results 

with 

oak 

wood . 


I 


Acetic  acid 

Equivalent  to  acetate  of 

lime  

Methyl  alcohol    

Tar  separated   

Charcoal   


o 
Jo 
4-7 

% 
3-0 

6-2 
1-2 

Ivll 

27 

4-0 
1-6 

7-4 
29 

" 

<V 

2-2 

4-4 

2-9 

5-8 

0-6 

11 

2-9 

6-4 

:.' 

25 

3-8 

5-0 

M 
4-5 
26 


From  these  results,  taken  in  conjunction  with  the 
results  of  an  examination  of  the  charcoals,  it 
appears  that  both  wattle  and  olive  wood  should 
be  at  least  as  profitable  to  distil  as  oak.  An 
examination  was  also  made  of  coconut  shell  char- 
coal and  vera  wood  charcoal  from  Ceylon,  and  the 
results  are  tabulated,  in  comparison  with  other 
fuels,  below. 


Incandescent  lamps  and  other  glass  vessels  ;    Method 
of  and  apparatus  f,,r  evacuating  bulbs  of  electric 

.     Deutsche  Gasglfihlicht  A.-G.   (Auerges.), 

Berlin.  Eng.  Pat.  101,621,  July  7,  1916.  Under 
Int.  Com-.,  Sept,  27, 10  15.  (Appl.No.9608 of  1916.) 
Each  of  two  removable  receivers,  one  within  the 
other,  is  provided  with  a  base  plate,  the  space 
between  the  two  receivers  and  the  space  enclosed 
by  the  inner  receiver  having  separate  connections 
for  exhausting  them.  The  edge  of  the  inner 
receiver  is  sealed  by  a  metal  of  low  melting  point 
and  low  vapour  tension,  forming  a  liquid  seal 
on  the  outer  edge  of  the  base  plate  of  the  inner 
receiver,  and  the  latter  is  heated  electrically. 
One  or  more  plates  are  arranged  within  the  inner 
receiver  for  supporting  electrical  heating  plates, 
and  the  openings  of  the  nipples  of  the  bulbs  are 
also  supported  by  the  plates  during  the  exhausting 
and  sealing  operations  ;  or  the  bulbs  may  be 
held  away  from  the  heating  plates  during  exhaus- 
tion, and  brought  into  contact  with  them  for 
sealing  off  the  lamps  when  the  desired  vacuum 
has    been    established.     The    free    end    of    each 


( 'ilnrific  value. 

Moisture. 

Volatile  matter. 

Carbon. 

Ash. 

Sulphur. 

English  hlock  charcoal  (compressed) 

Small  calories. 
7615 
7645 
7607 

7413 

0 

20- 
24 
6-80 

S7 

58 

9-52 

703 

20-117 

1.V0 
53-80 

ta  28 

1-  2 
2 

O                                              Q 

77:78                  1-35 
72-90                 2-52 
82-57                 1-11 

i|  -28 

O-li) 
0-15 
0-87 

0-67 
3-29 

,i  ii 
04 

7218 
7400 
7800 
6522 
5575 
7529 
6575 

4-17 

10 

7  14 

15-67 

47 

38 

71-51 

80-0 

.-, 
28  lis 
781 
56-6 

S-3S 

4^ 
5-71 
7-46 
1-0 

;.-2 

A  sample  of  acetate  of  lime  from  Ceylon  was  a 
coarse  grey  powder  giving  a  dark  brown  solution, 
and  containing  moisture,  3-5  :  calcium  acetate, 
83-6 :  sulphates  (as  CaSOj),  0-60  ;  carbonates 
<as  CaCOa),  0-08;  ash.  32-2 %.  No  free  lime, 
-calcium   formate,    or   sulphites   were   present. 

— E.  W.  L. 

Patents. 

Charcoal  [irorn  sulphite-cellulose  waste  lyes]  ;  Process 

for  the  production    of   .     A.    Knopflmacher, 

Vienna.  Eng.  Pat.  102.H08.  Oct.  13,  1916. 
(Appl.  No.  14,594  of  1916.)  Under  Int.  Conv., 
Dec.  -].  1915. 

A    mixture    of    sulphite-cellulose    waste    liquor 
4000     kilos.,     potassium     carbonate     400     kilos., 
calcium  oxide  38  kilos.,  and  ground  unburnt  lime 
60  kilos.,  is  evaporated  to  dryness,  and  heated  to 
redness  in  an  iron  vessel  with  the  exclusion  of  air, 
the  evolved  gases  being  drawn  off.     The  resulting 
i  material  is  treated  in  a  Shanks  lixiviating  appar- 
atus, and  the  residue  extracted  in  a  centrifuge  or 
filter    press.     The    calcium    compounds    may     be 
extracted  by  means  of  acids,  e.g.,  hydrochloric  acid, 
and   the   remaining    charcoal   dried    and    ground. 
iThe  filtered  potassium  carbonate  solution  of  about 
125°  B.  (sp.  gr.  1-21)  is  mixed  with  about  30  kilos. 
!of   potassium   bicarbonate,    evaporated   to   50°  B. 
l(sp.  gr.  1-53),  drawn  off  from  the  slight  residue  of 
potassium  sulphate,  and  added  to  a  fresh  quantity 
lot  waste  liquor  for  treatment  as  above.     About 
100  kilns,  of  highly  active  decolorising  charcoal  is 
obtained.     To   obtain   charcoal   free  from  ash.   a 
[mixture  of  waste  liquor  4000  kilos.,  calcium  oxide 
<s  kilos.,  and  unburnt  lime  100  kilos,  is  evaporated 
0  dryness  and  the  residue  lixiviated  with  015  litres 
■I'  potassium  carbonate  of  density  45°  P>.  (sp.  gr. 
I  15)  derived  from  the  preceding  operation.     The 
uixture  is  filtered,  dried,  and  heated  to  redness, 
uid  thin  ticatc-d  as  in  the  first  example,  with  the 
amission  of  the  acid  treat  merit. — W.  P.  F. 


nipple  may  be  sealed  off  by  a  piece  of  glass,  of 
lower  melting  poiut  than  the  glass  of  the  bulb 
placed  within  the  nipple.  The  bulbs  are  sup- 
ported upon  a  frame  provided  with  partitions, 
and  may  be  heated  before  being  placed  in  tin- 
receiver  to  substantially  the  same  temperature 
as  is  obtained  later  in  the  receiver. — B.  N. 

Hydrocarbons  and  pure  carbon  ;   Production  of  - 


from  bituminous  liunite.     P. Schroder.     Ger.  Pat. 
296,539,  July  3,   1914. 

.  According  to  Ger.  Pat.  295,296  (this  J.,  1917,  206). 
raw  lignite  is  converted  into  a  colloid  on  treating 
it  in  a  grinding  cylinder  with  hot  water  containing 
alkali  salts.  The  colloidal  solution  is  filtered 
and  the  filtrate  acidulated  so  as  to  coagulate  the 
colloids,  whilst  any  inorganic  matter  remains  in 
solution.  It  has  since  been  found  that  if  tin- 
coagulated  product  is  distilled  with  superheated 
steam  or  other  gases  at  500°  C.  and  a  pressure 
of  50  atmos.,  a  yield  of  18 — 30%  of  solid,  liquid, 
and  gaseous  hydrocarl  ions  and  an  almost  chemically 
pure  carbonare  obtained.  The  raw  lignite  does  not 
produce  so  high  a  yield  with  superheated  steam 
and  no  pure  carbon  is  obtained. — A.  B.  S. 

Flame-arc  lamp  and  electrode  therefor.  G.  Egly, 
Assignor  to  Gebr.  Siemens  und  Co..  Berlin - 
Treptow.  Germany.  U.S.  Pat.  1,221,039, 
Apr.  3,  1917.     Date  of  appl.,  Nov.  20,   1915. 

The  negative  electrode  contains  boric  acid  evenly- 
distributed  throughout  to  prevent  the  formation 
of  slag,  ami  the  positive  electrode  contains 
luminous  admixtures. — B.  N. 

Metallic  filaments ;   Preparation  of     — .J.  Pint 
A.G.,  Berlin.    Ger.  Pat.  296,191,  Jan.  20,  L91  t. 
Addition   tci   Ger.    I ';ii.    291,994    (see    Fr.    Pat. 
169,212  ;   this  J.,  1915,  36). 

When  the  metallic  wire  consists 

over    its    whole    cross  section     (loc.    cit.)    and    of 
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relatively  great  length,   it   can   he   easily    drawn 

through  a   'li>\   if   the   B] d    l"'   not    excessive. 

The  internal  structure  <>f  the  wire  is  thereby  left 
unchanged,  the  crystal  being;  merely  Lengthened. 
It  i<  possible  by  tlie  process  described,  to  correct 
for  irregularities  in  metallic  filaments  by  simple 
wire  drawing. — H.J.  11. 

Destructive  distillation  of  irood  and  the  like.  S.  E. 
Seaman,  Gauley  Mills,  W.  Va.,  Assignor  to  Sea- 
man Wast.-  Wood  Chemical  Co.,  Inc.,  New 
York.  Reissue  No.  14,300,  tfa\  8,  1917,  of 
U.S.  Pat.  1,108,403,  An-  25,  I'JH.  Date  of 
appl.,  July  28,  1916. 

See  this  J.,  1914,   1003. 

Methods    and    means    for    obtaining    high    vacua. 
Eng.  Pat.   105,357.     See  I. 
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in  coal  tar 
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Toluene  and  benzene;  Estimation  of  - 

oils.     (i.  Harker.     J.   Kov.   Sue.   X.S.W.,   1910, 
50,  99-^-105. 

In  estimating  toluene  and  benzene  in  coal  tar  oils, 
it  is  usual  to  subject  the  tar  oil  to  a  preliminary 
distillation  to  150'-  or  170°  ('.,  followed  by  a  washing 
of  the  distillate  with  sulphuric   acid   and   caustic 
soda.     Tlu-  washed  product  is  then  distilled  under 
conditions  varying  considerably.    From  the  volume 
of    the    fraction   collected    between    certain   tem- 
peratures and  by  reference  to  tables,  the  compo- 
sition  mav    be   deduced,    but   the   range   of   such 
tables  is  limited  and  occasionally  pure  benzene, 
toluene,  or  xylene  must  be  added  before  I  list  illation 
(see  Colmam  this  J..    1915,    168;   James,  this  J., 
1916,  230).     The  author  has  carried  out  a  series 
of    experiments   with    pure    benzene,   toluene,    and 
xylene.     A  Young  and  Thomas  still-head   of  five 
sections  was  used  and  the  rate  of  dist  illation  was 
kept  at  one  drop  per  second.     When  mixtures  of 
benzene  and  toluene  in  the  proportion  of  3  :  1  or 
4  :  1  were  distilled,  the  volume  distilling  over  up 
to    90°  C.    represented    the    volume    of    benzene 
present.     With  mixtures  of  50  c.c.  of  benzene  and 
50   c.c.    of   toluene,    the   first    50    c.c.    came   over 
slightly  above  95°  C.     Additions  of  xylene  neces- 
sitated  a   still  higher   temperature.     The   actual 
content  of   benzene  and    toluene   in   the   samples 
was  obtained   by  carrying  out  a  blank  test  after 
each    distillation   of    the    sample.     In    this    blank 
test,    quantities    of    pure    benzene,    toluene,    and 
xylene  were  added  to  the  residue  in  accordance 
with    the   approximate   estimation.     The   mixture 
was  again  distilled,  whereby  any  error  in  the  first 
estimate-     was     corrected.     After     a     preliminary 
distillation  up  to  170°  ('.  the  distillate  i\as  washed 
with    Sulphuric    acid    and    caustic    soda    (c/.     Davis. 

Lunge   and     Keane's    Tech.    Methods    of    Chem. 

\)iaf..  vol.  2,  part.  '_'.  p.  7li7).  The  washed  oil 
was  then  .list  died  ami  a  blank  test  carried  out  as 
described.  Paraffins  present  were  estimated  by  a 
solphonation  test  with  anhydrous  sulphuric  acid 
[of.  Lunge  and  Keane's  Tech.   Methods  of  ("hem. 

Anal.,    vol.    2.    p.    799  ;    and      Mien's    Commercial 

Organic  Analysis.  4th  ed.,  vol.  :;.  p.  241).  Details 
of  teste  on  three  samples  of  coal  car  oil  of  sp.  gr. 
0-928,  0-98,  and  1-012  respectivelj   are  given. 

—J.  E.  (  . 

Beruene  and  toluene  from  petroleum.     Sec  page  582. 

Recovery  of  benzol  [from  root  gas"]  by  a   modified 

aehydratiny  plant.      Keable.     .s'icIIa. 

An  experience  in  a  benzol  recovery  plant.     See  IIa. 

Tars  ami  lor  distillates  as  temporary  substitutes  for 

heavy  petroleum  oils.     .Moore.     See  IIa. 


Still  for  Ho-  fractional  distillation  of  volatile  liquids 
[e.g.,  crude  benzol}.  Sadler  and  Co.,  Ltd.] 
Middlesbrough,  and  J.  Bellerby,  North  Ormesbvj 
Forks.  Eng.  Pat.  105,395,  Apr.  11,  1916, 
(Appl.  No.  5306  of  1916.) 

Crude  benzol  is  passed  from  a  tank  through  a 
close,!  vessel  containing  a  preheating  coil,  to  the 
top  of  the  main  still.  The  still  comprises  a  rasing 
containing  superposed  horizontal  shelves  with 
overflow  pipes  at  opposite  sides  alternately,  so  that 
the  liquid  flows  downward  in  a  sinuous  path.  Steam 
enters  at  the  bottom  and  passes  upward  through 
the  shelves  by  means  of  short  vertical  pipes 
covered  by  hoods.  The  steam  and  distillate 
passed  through  the  preheating  coil  and  partly 
condensed,  the  liquid  (crude  toluol)  being  separated 
and  the  vapour  passing  to  a  condenser  from  which 
it  issues  as  strong  benzol.  The  residue  from  the 
still  passes  to  a  "  stripping  still  "  containing  creo- 
sote heated  above  100  C.  by  a  steam  coil.  The 
water  and  volatile  products  in  the  residue  are 
evaporated  and  passed  to  a  condenser  and  the 
stripped  creosote  remains.  The  crude  benzol  is 
thus  separated  into  four  fractions. — W.  P.  F. 

1.5-Dihydroxynaphthalencitirarliojrylic  acid  :  Manu- 
facture   of .     F.    von    Henimelmayr,    Graaj 

Austria.  Ger.  Pal.  290.501.  Mar.  'l.  1915. 
Addition  to  Ger.  Pat.  296,035. 
Solid  bii  arbonates  are  allowed  to  act  on  1.5-di- 
hydroxynaphthalene  in  presence  of  an  indifferent 
solvent  or  medium,  e.g.,  trichlorobeir/eiie  or  nitro- 
benzene.— F.  W.  A. 

Manufacture  of  sodium  phenate,  sodium  salicylate, 
and  salicylic  acid.     Eng.  Pats.  105,611 — 105,619 

See  X  X . 


IV  —COLOURING  MATTERS  AND  DYES. 


Standards    and 
'  Echtheilskommim 


Dycstuffs  ;      Fastness     of    

prueesses    established    by    the 
sioti."     Second    Report  to  the   Vcrein   deutsch 
Chemiker.     P.   Heermann.     Mitt.    k.    Material- 
prof.,   1916,  34,  153  —156. 
Certain  standards  prescribed  in  the  first   i 
(this  J.,    1914,   248)  have  been  modified  and  re- 
placed    by   the    following: — 1.  Fastness    to    ligm, 
(1a.)   Fastness    of    dyed    cotton.     The    sam] 
exposed  together  with  the  dyed  standard  in  a  box 
suspended  in  the  open  under  glass,  one  half  of  the 
object    being  covered  by  paper  or  cardboard.    At 
the  Materialpriifungsamt  two  exposures  are  always 
made,   one  under    glass    and    one    in   the    open, 
subject    to   all    atmospheric    influences.     Di 
goods     are      faster      to      light      than     undi 
goods.     Th''     type     standards     are:      I.    •">",,    of 
Chicago  Blue  >>  B  (424)  dyed  at  the  boil   with  two 
additions  of  Glauber's  salt.      11.  0-S°o  of   Methyl- 
ene Blue  li.ti.  (659)  dyed  cold  to   warm  with  2"„ 
o)  acetic  acid  on  a  :'.",,  tannin  and   1-5  antimonj 
salt  mordant.      III.    1  "„  of  Indoin  Blue  on  - 
mordanted  as  in  II.      IV.   20»„  of  Kyrogen  Violet 
with    1-5   times  its  weight    of   crystallised   sodium 
sulphide,   dved   at    the   boil   with   the  addition  of 
soda  as!,   and   salt.       V.    2-5",,  of   Bcnzo   Light 
8  B.L.  dyed  as  in  I.      VI.    10"o  of  llydron  Bh 
•>ll"     paste  (74S)  dved  at   00     t'.  with  canst i< 
and":.",,   of   hvdrosulphite.      VII.  Sulphur 

Black  T.,  extra  (72ii) 'lyed  as  in  1\'.     VIII.     25% 
of  Indanthrene  Blue  (i.C.   paste,  dyed  with  I 
of  hydrosulphite  and  caustic  soda.     (In)    Fastnew 
of  dved  wool.     The  tests  are  carried   out   in  the 
same    wav    as    for    cotton;    in    the    ease    of 
goods  the  exposure  should   be  made  both  undo 
glass  and  in  the  open.     The  I  ype  standard 
T    3%  of  Indigotin  1  \.  powder  (877)  dyed  at  the 
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boil  with  10%  of  Glauber's  salt  and  tartar.  II. 
1-5%  of  Ponceau  R.R.  (82),  dyed  in  the  same  way. 
III.  2-75°,,  of  Amaranth  (168).  IV.  4-5%  of 
Azo  Acid  Red  B.  (64).  V.  5%  of  Acid  Violet 
4  R.N  (B.A.S.P.),  with  Glauber's  salt  and  acetic 
acid,  from  40°  C.  to  the  boil,  finished  at  the  boil 
with  sulphuric  acid.  VI.  2-5%  of  Diamine 
p^ast  Red  F.  (343),  after-chromed.  VII.  4%  of 
Anthraquinone  Green  G.X.N.  (864)  dyed  as  in  V. 
VIII.  Indigo  (874)  dyed  to  a  shade  equivalent 
to  2-4%  of  Sulphocyanin  G.R.  extra  (257)  ;  or 
7%  of  Naphthol  Green  B.  (4)  dyed  with  10%  of 
Glauber's  salt  and  tartar,  beginning  at  50°  C.  and 
finishing  at  the  boil  for  one  hour.  2.  Fastness  to 
kier-boiling  of  dyed  cotton.     Two  tests  are  made  : 

(A)  5  grms.  of  the  dyed  sample  is  intermingled 
with  an  equal  weight  of  bleached  cotton  and  the 
mixture  boiled  with  10  tunes  its  weight  of 
liquor  to  which  has  been  added  10%  of  caustic 
soda  lye  of  40°  B.  (sp.  gr.  1-357)  calculated  on  the 
weight  of  material,  for  6  hours  at  constant  volume. 

(B)  The  treatment  is  repeated  as  under  A  with 
the  addition  of  1%  of  "  Ludigol  "  on  the  weight 
of  the  material.  Standards  :  I.  The  shade  is 
distinctly  paler  after  both  treatments  and  the 
white  cotton  somewhat  stained.  III.  The  shade 
is  appreciably  paler  after  both  treatments  but 
the  white  cotton  shows  no  more  than  a  trace  of 
stain.  In  the  same  class  are  included  cases  where 
the  shade  becomes  paler,  when  treated  as  under  A 
and  the  white  cotton  is  stained,  but  when  treated 
by  the  b  process  the  white  cotton  is  not  stained. 
V.  The  dyed  cotton  under  both  treatments  remains 
entirely  unchanged  and  the  white  cotton  shows 
no  more  than  the  slightest  trace  of  a  stain.  Types  : 
I.  Normal  Paranitraniline  Red  dyeing,  boiled 
with  soap  after  development.  III.  Indigo  dyeing 
to  the  same  depth  as  3%  Diamine  Fast  Blue 
F.F.B.  ;  or  10%  Indanthrene  Yellow  G.  paste 
(849)  boiled  with  soap  after  dyeing.  V.  Normal 
Turkey  Red  (Old  Red)  dyeing.  Fastness  to 
decatising  of  dyed  wool.  Three  tests  are  applied  : 
(a  )  The  sample  is  rolled  up  with  the  usual  material 
on  a  decatising  cylinder  in  six  layers  uniformly 
and  firmly,  or  in  the  case  of  small  samples  a  layer 
of  decatising  cloth  is  wound  on  first  ;  three  further 
layers  are  wound  on  and  the  whole  tied  up.  The 
material  is  steamed  for  10  minutes  counting  from 
the  time  when  the  steam  begins  to  issue  through 
the  cloth  ;  it  is  then  allowed  to  stand  for  5  mins. 
and  unwound.  (B)  The  prepared  cylinder  is^ 
steamed  for  5  mins.  in  a  closed  vessel  under  1  atmos. 
pressure,  (c)  It  is  steamed  for  10  mins.  under 
2  J  atmos.  pressure.  Standards  :  I.  Under  treat- 
ment a,  a  fairly  strong  change  in  shade.  II.  Under 
treatment  a,  no  change  in  shade.  III.  Under 
treatment  B,  fairly  strong  change.  IV.  No 
change.  V.  Under  treatment  c  no  change.  Types  : 
I.  2%  of  Thioflavin  T.  (642)  dyed  at  50°  C.  lor 
|  hour.  II.  2%  of  Sulphocyanin  G.R.  extra  (257) 
dyed  as  under  14  V.  (toe.  cii'.).  Ill,  2  %  of  Sulpho- 
cyanin. IV.  2%  of  C'rocein  A.Z.  (255)  dyed  as 
under  7b  V.  {toe.  cit.)  V.  9%  of  Naphthol  Black 
6  B.  (269)  with  10%  of  tartar,  beginning  at  40°  C, 
finishing  at  the  boil  for  one  hour. — J.  F.  B. 

Benzanihrone  and  its  derivatives  ;  A  new  synthesis 
of — ■ — .  A.  Schaarschmidt.  Ber.,  1917,  50, 
294—303. 

The     anhydride     of      l-phenyl-2'.3-naphthalene- 

dicarboxylic  acid  on  treating  with  aluminium 
chloride  in  presence  of  an  aromatic  hydrocarbon, 
is  converted  into  3.4-benzofluorenone-i-carboxylic 
arid,  which  on  distillation  yields  3.4-benzo- 
fluorenone.  The  latter  on  fusing  with  caustic 
potash  gives  a  product  which  on  warming  with 
concentrated  sulphuric  acid  yields  benzanthrone 
by  the  migration  of  a  carbonyl  group  from  the 
2  to  the  8  position  in  the  naphthalene  ring. 
1  -  Phenyl  -  2' .  3  -  napht  halenedicarboxylic    acid    on 


treatment  with  excess  of  concentrated  sulphuric 
acid  in  the  cold,  or  on  treatment  with  phosphorus 
pentachloride  in  benzene  solution  and  treatment 
of  the  acid  chloride  thus  produced  with  aluminium 
chloride  in  carbon  bisulphide  solution,  is  con- 
verted into  benzanthronecarboxylie  acid,  which 
forms  deep  yellow  needles,  m.  pt.  347°  ('.  When  1- 
pbenyl-2'.3-naphthalenedicarboxylic  acid  or  benz- 
anthronecarboxylic acid  is  heated  to  boiling  with 
phosphorus  pentachloride  in  benzene  solution  and 
the  product  subsequently  treated  with  aluminium 
chloride,  benzoylbenzanthrone,  m.  pt.  206°  C, 
is  formed.  l-Phenyl-2  '.3-naphthalenedicarboxylic 
acid  on  bromination  with  bromine  and  glacial 
acetic  acid  yields  a  mono-bromo  derivative,  m.  pt. 
282°  C,  which  can  similarly  be  converted  into 
monobromobenzovllienzanthrone,  m.  pt.  242    ('. 

— T.  0. 

Patents. 

Dyestuffs     soluble     in     sodium     sulphide,     alkalis, 

and  water  ;    Process  for  preparing .     Farb- 

werke  vorm.  Meister,  Lucius,  unci  Briining. 
Ger.  Pat.  296.169,  Oct.  19,  1913.  Addition  to 
Ger.  Pat.  264.044  (this  J.,  1913,  1005  ;  see  also 
Ger.  Pat.  268,891,  this  J.,  1914,  247). 

The  dyestuffs  obtained  as  described  in  the  original 
patent  are  treated  with  sulphuric  acid,  oleum, 
or  chlorosulphonic  acid,  of  such  concentration, 
for  such  time,  and  at  such  temperatures,  as  will 
yield  derivatives  giving  soluble  alkali  salts. 
The  resulting  products,  which  must  be  regarded 
as  sulphonic  acids,  have  a  strong  affinity  for  fibres 
in  a  sodium  sidphide  bath.  They  differ  from  the 
dyestuffs  of  the  original  patent  in  being  soluble, 
without  previous  reduction,  in  water,  dilute 
alkalis,  or  alkali  sulphides. — C.  A.  M. 

Polyehloro  substitution  products  of  N-dihydro- 
1.2.2'. l'-anthraquinoneazine  [I ndanthrene]  ;  Pro- 
cess    of    preparing .         Farbwerke     vorm. 

Meister,  Lucius,  und  Briining.  Ger.  Pat.  296,841, 
June  3,  1914. 

Indanthrene  is  suspended  in  an  inei-t  organic 
liquid  and  treated  with  chlorine  in  excess  at 
temperatures  not  materially  exceeding  40°  C. 
The  products,  and  especially  the  tri-  and  tetra- 
ehloro  substitution  derivatives,  are  characterised 
by  their  brightness  of  shade  and  resistance  to  the 
action  of  chlorine. — C.  A.  M, 

Chlorine  derivative  of  N-dihydro-1. 2.2'. V-anihra- 
quinoncazine  [Jndanfhrene]  :  Process  of  prepar- 
ing a  ■ .      Chem.   Fabr.   Griesheim-Flektron. 

Ger.  Pat.  296,192,  Aug.  10,  1915. 

Indanthrene  is  treated  with  sulphur  chloride 
in  an  inert  medium  at  temperatures  below  100  ('. 
The  resulting  dichloro-derivative  is  materially 
faster  to  chlorine  than  Indanthrene  Blue  G('l>. 
and  nearly  as  fast  as  Indanthrene  Blue  G  ('. 
The  product  is  in  a  finely  divided  state  and  is 
suitable  for  the  manufacture  of  bright-coloured 
pigments. — C.  A.  M. 

Acid  monoazo-dyesluffs  for  wool ;  Process  of  pre- 
paring  .     Farbenfabr.    voim.  F.  Bayer  und 

Co.     Ger.  Pat.  296,964,  May  5,   1914 

Diazotised  AT-alkylacyl-  or  N-arylacylphenyl" 
enediamines  or  their  derivatives,  in  which  the 
acyl  group  is  derived  from  an  aromatic  arid  or 
its  ring-substitution  products,  are  combined  with 
pyrazolone-  or  methylketolesulphonic  acids,  liy- 
droxynaphthalenesulphonic  acids,  or  acylDeri- 
aminohydroxynaphthalenesulphonic  acids.  The 
resulting  products  dye  wool  from  acid  baths  level 
yellow  to  bluish-red  and  brown  shades,  fast  to 
milling. — C.  A.  M. 
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[June  15,  1917. 


Hoi  tble  for  the  manufacture  oj 

pigments ;    Process  of  preparing .    Badis- he 

Amlin  and  Soda  Fabrik.  Ger.  Pat.  296,991, 
Aug.  7.  1914. 
Thk  diazo  compound  of  L-aminoanthraquinone 
is  combined  with  l-benzoylamino-7-hydroxynaph- 
thalene.  or  its  derivatives  substituted  in  the 
benzoyl  nucleus,  with  or  without  the  addition  ol 
Turkey-red  oil  or  a  Bimilar  agent,  and  in  the 
presence  or  absence  <>i  substrata.  Bright -red 
pigments  are  thus  obtained,  which  are  insoluble 
in  water  and  in  oil,  are  not  affected  bj  al  ohol  or 
lime,  and  are  remarkably  fast  to  light.     (      \-  M. 


V.— FIBRES  ;       TEXTILES  ;     CELLULOSE  ; 
PAPER. 

[.Paper.]  Proper  order  of  adding  furn 
and  si:,]  Ui  beaters.  A.  B.  Sunderland.  Tech. 
A—.-  .  Pulp  and  Paper  Industry.  Paper-Making, 
1917,  36.  1  15—149. 
Ik  the  sizing  of  undyed  pulp  if  is  usual  to  add  first 
the  rosin  size  and  later  the  alum  ;  this  order  i> 
based  on  the  observation  thai  the  colloid,  on 
account  of  its  low  surface  tension,  ii  added  first, 
quickly  penetrates  the  pulp-mass  and  precipitation 
by  the  alum  then  takes  place  in  and  about  the 
fibre  cells.  In  the  case  of  pulps  dyed  with  Boluble 
dycstuU's  hum.-  complex  considerations  come  into 
play,  because  of  the  reactions  between  the  dye- 
stuffs  on  the  one  band  and  the  fibre,  rosin  size, 
and  alum  on  tin-  other.  Those  reactions  vary 
according  to  the  nature  of  tin-  dyestuff.  A 
of  experiments  is  described  with  mixtures  con- 
sisting of  10  grms.  of  sulphite  pulp  in  500 
water,  when  treated  with  1%  of  dyestuff, 
rosin  in  the  form  of  size,  and  •">",,  of  alum,  calcu- 
lated on  the  weight  of  the  pulp.  Tl  .•  ingredients 
were  added  to  the  pulp  in  six  different  orders. 
(1)  Colour,  size,  alum.  When  the  colour  is 
the  pulp  absorbs  about  75%  of  the  dyestuff  ;  tin- 
size  forms  a  precipitate  with  the  colour  in  the 
liquor  and.  then  begins  to  strip  the  colour  from 
the  pulp:  the  alum  in  most  cases  reacts  with  the 
excess  ol  size,  then  de<  omposes  tie-  colour-resinate, 
liberating  the  colour,  which  is  again  absorbed  by 
the  pulp.  (2)  Colour,  alum.  size.  The  pulp 
absoii  olour ;   alum   produces   no 

change  :  th  •  si/.-  reacts  with  tie-  alum.  If  alum  is 
in  excess  th.-  colour  is  unaffected,  but  if  the  size 
is  in  excess  it  reacts  with  the  colour  in  tie-  liquor 
and  then  begins  to  strip  the  colour  from  the  pulp. 
('■<)  size.  alum,  colour.  Tie-  reaction  of  th,-  size 
and  alum  forms  a  milky  precipitate  which  a  t-  as 
u  resist  to  the  colour;  if  alum  is  in  excess  the 
colour  is   slowly   ai  sorbed    but    it    the  size   is   in 

-   the   pulp   is   I---   deeply    dyed.       i     S 
colour,  alum.     The  size  reacts  with  th.-  colour  at 
tnd   the  pulp   is   onlj    slightly   dyed:   on   the 
addition    of    alum    the    colour    resinate  is  -lowly 
decomposed  and  th.-  pulp  gradually  absoi 
colour.       lei     Alum,   colour,    >i/.  i.      Sane 
(ti)  Alum,   size,   colour.     Same  a-   (3).      I 

ts  are  obtained   by  adding  .olour  first,  then 
aluni,  and  lastlj  size,  as  ii  I  too  much  alum 

causes   a    too   deeph    roloured    effluent    and    the 

quantity   should    !■ asiderablj    less 

This  applies  to  basic  dyestuffs.     With 

ud  any  deficiency  in  the 
retention  of  tie-  fine  pn  be  counter- 

acted by  tie-  subsequent  addition  of  salt,  which 
induces  flocculation.     9  iderations  apply 

I  and  substantive  dyestuffs,  but 
I  alum  may  he  requin  I.     J.  I'.  B. 


yarn  sacking  s..  a-  to  increasi  ii-  I  insile 
strength  when  wet  were  examined.  Th.-  best 
results  we  lirs-.    impregnating  the 

dry  paper  at  50° C.  with  a  solution  containing 
80  grms.  of  glue.  1  -.">  grms.  of  tannin,  and  1-5  grms. 
water-glass  al  37  B.  (sp.  gr.  1-345)  and  then 
drying  it.  Strips  30  cm.  5  cm.  gave  the  following 
values  lor  the  tensile  strengths  of  the  warps,  the 
(inures  in  the  brack  senting  the  valu 

the  wefts  : — 


■ 


• 


Dry  material 

After  21  hours'  soaking  in  water  ...      -•    ■ 
re-drying  


- 


The  next  best  results  were  obtained  by  first 
tn  iting  th.-  material  with  .oil  basic  aluminium 
formate  at  6  B.  sp.gr.  1-043)  and  drying,  then  al 
50    C.  with  a  solution  contain  rms.  of  glue. 

per  litre,  and  then  repeating  tie-  treatment  with 
basic  mat,  rial.  The  nse  of  mixtures  of  soap  and 
glue  was  not   satisfactory.     Drying  betweei 

aeut    increased   the   tensile   strength   ol    tic 
product.     A.  B.  s. 

Paper  tubes  :  Experiments  with  .    SI.  K 

.Mitt.     k.     Materialpruf..     1916.     34-,     01-  77. 

Teste  were  made  with  tubes  prepared  by  the 
process  of  A.  von  Valois  by  rolling  paper  to  the 
i  diameter  and  thickness  of  wall,  fastening 
with  a  suitable  adhesive,  and  coating.  The  tubes 
are  intended  to  serve  as  pipes  for  gas  and  water. 
The  specific  resistant  e  to  due,  t  hydraulic  bursting 
pressure  calculated  according  to  the  formula* 
p.d 


2  \V 


cged  300  kilos,  p-i  s  [.  cm.,  whei 


Paper-yarn 
Cassella  und  Co.     (hem  -'/..it ..  I!M7.  4!.K 

Tut-:  \  Is  -  mplo)  •  -I  for  in 


I.. 


the  bursting  pressure  in  atmos..  d  the  internal 
diam.,  and  W  the  thickness  of  the  wall.  The 
tubes  were  not  appreciably  affected  by  the  pro- 
longed  action  of  coal  gas,  and  some  which  had 
stood  full  of  water  for  several  weeks  showed  no 
perceptible  swelling  or  loss  of  res 
paper  tubes  are  onlj  Jth  to  ,'  th  t  he  weight  of  lead 

ind  resist  :>  -4  times  the  pressure  for  equal 
ters.  The  joints  of  the  papi  -  pipes  consist 
of  tube  sections  slipped  over  the  two  ends  to  be 
united,  the  annular  space  being  packed  with  ■ 
suitable  composition.  The  jointed  pipes  hurst  at 
a  considerably  lower  pressure  than  the  single  pipe 
and  in  some  eas.s  gave  way  at  the  joints.  Testa 
for    resistance    to    external    pressure    showed    an 

s  atmos.,  which  i>.  r. 
sufficient  resistance  to  the  pressure  of  the 
provided  the  material  did  not  become  softened 
in  course  of  time.  Another  set  oi  trials  was  made 
with  "  1'ertinax  "  tubes  made  from  paper  impreg- 
nated with  synthetic  resin  and  roiled  under 
tension  :  the  smallest  internal  diameter  obtainable 
is  5  mm.  Tensile  tests  were  made  wi'h  ~t i :j>s  ,ni 
from  the  tubes,  both  air-dry  and  a  ping  in 

:  I  h>    absoi  ption  of  water  caused  a  Ii 
strength  of  22 — 35%  bul  i  tie-  eloi, 

on  breaking  :  the  modulus  of  elasticity  was  I" 
by    steeping.     Ii     appeared,    however,    that    the 
absorption  of   water  took   pli  dy   through 

the  unprotected  cut  edges  of  the  strips  and  to 
i  his  extent  the  tests  are  not  regar  led  as  conclusive. 
Another    make    of    paper    tube    s         tested    for 

ption   of   water   when   the   closed   tul 
allowed  to  stand  full  of  water  ;  the  absorption  wai 

dai -l>    large  in  the  first   lour  and  had   not 

.1  it-  limit  after  282  hours  ;  onlj  the  inns! 
surface  of  the  tube  was  softened,  the  outside  not 
being  visibly  affected.  For  use  with  water,  the 
suitabilitj  onot   he  regarded  M 

[shed,  hut  further  invest  iirat  ions  ai 
a   deftn  I 
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The  "  Pertinax  "  tubes  of  small  diameter  should 
give  good  results  for  oil  conduits  in  view  of  the 
well-known  resistance  of  synthetic  resins  to  oil. 
Bending  tests  with  paper  tubes  have  shown  that 
they  cannot  be  regarded  as  suitable  for  construc- 
tional purposes.  The  tensile  strength  of  10 — 18 
kilos,  per  sq.  cm.  with  a  low  specific  gravity  (1-2) 
is  sufficient,  but  the  compression  strength  (4-6 
kilos,  per  sq.  cm.)  is  too  small  and  the  extremely 
low  modulus  of  elasticity  would  produce  distortions 
of  the  structure  even  under  very  moderate  stresses. 

—J.  F.  B. 

Determination    of    resin     in     rosin    size.     Hei 
See  XIII. 

Trimethylglucose     from     cellulose.     Denham     and 
Woodhouse.     See  XVII. 

Patent*. 

Wool   and    other   fibrous    material  :     Machines    for 

washing .     \V.   H.  Kay,  Cottingley,  Yorks. 

Eng.  Pat.  105,463,  June  23,  1910.  (Appl.  No. 
8825  of  1916.) 

In  a  washing  machine  consisting  of  a  bow]  and 
guiding  trough  for  the  goods,  the  guiding  trough 
is  constructed  with  perforated  bottom  and  sides 
so  that  the  liquor  may  circulate  freely  between 
the  inside  of  the  trough  containing  the  goods  and 
the  main  bowl.  The  guiding  trough  may  be 
situated  centrally  in  the  outer  bowl,  or  side- 
troughs  or  gutters  may  be  used  with  perforated 
sides  and  communicating  with  the  base  of  the  bowl. 
Agitating  or  circulating  devices  are  provided  in  the 
trough  so  as  to  give  the  liquor  a  downward  and 
longitudinal  thrust,  followed  by  an  upward 
movement.  Suitable  devices  consist  of  inverted 
V-shaped  agitators  mounted  on  longitudinal  bars 
(see  Eng.  Pat.  28.192  of  1910  ;  this  J..  1911,  1307). 

—J.  F.  B. 

Artificial  silk;     Funnels  or  thread  guides  for  iise 

in   machines  for   the   manufacture  of  and 

apparatus  to  be  used  for  same.  Courtaulds, 
Ltd..  London,  and  J.  Clavton.  Coventrv.  En;r. 
Pat.  104.22."..  Mar.  1.  1916.  (Appl.  No.  3120 
of  1910.) 

The  funnel  or  thread  guide  through  which  the 
thread  passe-,  from  the  coagulating  bath  into  the 
rotating  spinning  box  is  provided  with  a  ferrule 
or  sleeve  surrounding  the  part  of  the  funnel  which 
is  to  be  supported  in  the  fitting  or  bearing  of  the 
machine.  The  ferrule  is  applied  at  a  predeter- 
mined distance  from  the  lower  end  of  the  funnel 
and  so  that  the  upper  and  lower  ends  of  the  tubular 
part  of  the  funnel  are  in  line  with  the  longitudinal 
axis  of  the  ferrule.  The  ferrule  is  adjusted  on  the 
funnel  by  supporting  the  latter  between  two 
conical  bearings  on  a  vertical  stand  which  also 
carries  the  ferrule  at  an  intermediate  point,  the 
centres  of  the  supports  and  axis  of  the  ferrule 
being  in  one  line,  and  when  the  parts  are  properly- 
adjusted  and  secured  by  a  clip,  pitch  is  run  into 
the  space  between  the  funnel  and  ferrule  to  make  a 
permanent   mounting. — J.  F.  B. 


Adhesive  coatings  ;    Method  of  preparing 


and 


applying  tht  m  to  fabrics  without  the  u*i  of  solvents. 
J.  Meade,  Stoughton,  Mass.  U.S.  Pat.  1,222,967, 
Apr.  17.  1917.     Date  of  appl..  Mar.  16,  1916. 

A  gum  and  a  wax  are  ground  together'and  mixed 
at  a  temperature  at  least  as  high  as  that  at  which 
the  mixture  becomes  plastic,  e.g.,  170°  F.  (77°  C.)  ; 
the  mixture  is  tempered  by  immersion  in  a  liquid 
heated  to  a  higher  temperature,  e.g..  210°  F. 
(99°  C.)  and  is  then  spread  on  the  fabric  at  a  still 
higher  temperature,  e.g.,  212° — 21.")'-  F.  (100° — 
102°  C.).— J.  F.  B. 


Cellulose  //reparations  :    Process  for  purifying  and 

improving   .     Elektro-Osmose   A.-G.    (Graf 

Schwerin  Ges.),  Berlin.  Ger.  Pat.  296,053,  June 
17,   1914. 

The  material  in  a  swollen  condition  is  subjected 
to  the  action  of  an  electric  current  between 
diaphragms  ;  the  material  may  be  transported 
continuously  between  the  electrodes  partitioned 
off  by  diaphragms.  The  process  is  applicable  to 
products  derived  from  viscose,  cellulose  acetate, 
formate,  or  nitrate.  The  treatment  is  intended 
to  counteract  the  adsorption  of  traces  of  catalyst 
which    makes   these   products   unstable. — J.  F.  B. 

Paper  ;      New     method    of    sizing    .      R.     W. 

Sindall  and  W.  Bacon.  London.  Eng.  Pat. 
105.444,  May  23,  1916.  (Appl.  No.  7320  of 
1916.) 

Paper  is  immersed  first  in  a  solution  of  gelatin 
which  may  contain  soap,  starch,  gum,  or  resins, 
but  no  alum  or  aluminium  sulphate,  and  subse- 
quently in  a  solution  of  gelatin  containing  alum 
or  aluminium  sulphate.  The  first  solution  may 
safely  be  heated  to  a  higher  temperature  than  is 
usually  employed  in  sizing  paper  and  better 
penetration  thus  obtained. — J.  F.  B. 

Paper-size  and  process  of  making  same.  3.  A. 
De  Cew,  Montreal,  Canada.  U.S.  Pat.  1 .223,480, 
Apr.  24,  1917.      Date  of  appl.,  Feb.  25.  1914. 

The  cold  size  solution  contains  a  non-decomposing 
ammonium  resinate,  free  ammonium  hydrate,  and 
water,  without  the  presence  of  free  rosin;  the 
solution  is  made  from  a  cold  thick  size  by  forcing 
the  latter  by  means  of  pressure  into  a  cold  aqueous 
solution. — J.  F.  B. 

Sulphite  cellulose  ;  Apparatus  for  the  eaAraelion 
of  hydrocarbons,  etc.,  especially  cymol,  ichwk  arise 

in    the    manufacture    of    .     P.    G.     Enger, 

Skotselven.  Norway.  U.S.  Pat.  1.223.158,  Apr. 
17,  1917.     Date  of  appl..  Mar.  9,  1916. 

In  an  apparatus  for  separating  oily  and  resinous 
extractives  from  pulp,  several  tanks  are  provided, 
one  of  the  tanks  having  an  inlet  connected  with 
the  top  outlet  of  the  digester  and  an  outlet  near 
the  top  of  the  tank  leading  to  an  inlet  near  the 
bottom  of  the  second  tank.  The  second  tank 
has  an  outlet  near  the  bottom,  diametrically 
opposite  the  inlet,  leading  to  an  inlet  in  a  third 
tank  at  a  slightly  higher  level  than  the  outlet  in 
the  second  tank,  and  a  return  pipe  is  provided 
from  the  third  tank  to  the  digester. — J.  F.  B. 

Packing  rings  [from  viscose].  Chern.  Fabr.  von 
Heyden  A.-G.    Ger.  Pat.  296,405,  Apr.  14.  1916. 

Cellulose  obtained  by  the  decomposition  of 
viscose  is  treated  with  a  hygroscopic  substance 
such  as  calcium  chloride,  which  counteracts  its 
tendency  to  shrink. — F.  YV.  A. 


[Paper ;]    Paraffin    coating    machine    [for 


1- 


E.  H.  Vavra.  Chicago.  U.S.A.   Eng.  Pat.  105,827, 
June  14,  1916.    (Appl.  No.  S386  of  1916.) 

Artificial-silk    mac/nuts;      The  ml    guide  for- 


Device  to  be  employed  in  making  funnels,  or 
thread-guides,  for  use  in  machines  for  the  r/iantir 
facture  of  artificial  silk.  J.  Clayton,  Coventry, 
Assignor  to  Courtaulds,  Ltd.,  London.  U.S. 
Pats.  1,224,070  and  1.221.071,  Apr.  24,  1917. 
Dates  of  appl.,  Apr.  18  and  Aug.   17,  1916. 

See  Eng.  Pat.  104,225  of  1910  ;   preceding. 

Fireproofing  of  fabrics  and  other  articles.  T.  J.  I. 
Craig,  Manchester.  U.S.  Pat.  1. 225.  III.  May  8, 
1917.     Date  of  appl..   Feb.   6,    1915. 

See  Eng.  Pats.  16,153,  18,310,  19,041,  and  23,421 
of  1914  ;    this  J.,  1915,  868. 
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Cloth  for  fitter-presses.    CJ.S.  Pat.  1,222,100.    See  I. 

Production    of    charcoal     [from     sulphite-a 

v   lyes}.      Eng.    Pat.    102,608.      See    IIb. 


VI.-  BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Fastness    of   Aestuffs.       Standards    and    processes 
established  b*  (Ae  "  Jii-hth,  iisfcowunission."    Beer- 


mann.     See   IV. 


Patents. 


TextiUTJ fibres  ;      Manufacture     [treatment     before 
king]  of .    E.  T.  J.  Watremez,  Brussels. 

Eng.  Pat.  6195,  Apr.  26,  1915.   Qnder  Int.  Com .. 

June  16,  L91 1. 
To  facilitate  subsequent  bleaching,  vegetable 
fibres  are  immersed  in  a  bath  containing  alkali 
and  a  solution  obtained  by  boiling  for  several 
hours  a  solution  of  zinc  or  other  alkali-soluble 
metal  in  concentrated  caustic  soda  or  sodium 
carbonate  solution  mixed  with  a  soluble  oil, 
e.g.,  >o,iium  or  ammonium  sulphoricinate,  ami 
then  filtering.  The  bath  is  raised  to  the  i»>il 
for  tin'  necessan  time,  the  metallic  salts  mm- 
bined  with  the  fibre  are  removed  bi  means  of  a 
mixture  of  sulphuric  and  sulphurous  acids,  and 
lb.'  material  is  rinsed,  or  it  may  he  boiled  in  an 
alkali  bath,  and  then  passed  through  acid  before 
being  rinsed. — P.  W.  A. 

Dyes    on    the   fibre;     Production    of   anilint . 

J    F.  Moselev  ami    K.   M'Oardell,   Manchester. 

Eng.   Pat.    105,349,  Feb.   9,    1916.      (Appl.  Xo. 

1898  of  1916.) 
Brown  and  similar  shades  on  textile  fibres  or 
fabrics  are  obtained  by  oxidising  salts  of  aniline 
or  its  homologues  mixed  with  an  aromal  ic  hydroxy- 
n  impound  containing  no  nitro-.  nitroso-,  or 
ammo-groups,  e.g.,  a  phenol.  Example.  The 
fabric  is  impregnated  with  a  hot  solution  of  a 
mixture  of  a  10",,  aniline  solution  and  a  10% 
phenol  solution,  and  developed  in  a  bath  con- 
taining 221b.  of  hydrochloric  a, id  (32  Tw., 
sp.  gr.  1-16)  and  14  1b.  of  sodium  bichromate 
in   200   gallons  of   water. — F.  W.  A. 

Dyeing.  H.  0.  Miller.  London,  and  II.  A.  Irlam. 
Mill  Bill.  Eng.  Pat.  105,353,  Apr.  10,  1916. 
(Appl.  No.  3243  of  1016.) 
In  dyeing  wool,  leather,  silk,  etc.,  with  the  dyes 
obtained  by  treating  gums  or  gum-resins  from 
plants  of  tin-  Xanthorrhaea  genus  with  sulphuric 
a.-id  (Eng.  Pat.  L04,353  of  1916;  this  J.,  L917, 
500),  more  permanent  or  fast  colours  of  varying 
shades  or  tones  are  obtained  by  adding  a  chromium 
compound,  such  as  a  bichromate,  or  other  oxidising 
a.-.Mt  to  the  dve-bath,  or  by  pre-treating  or  after- 
treating  the  material  to  be  dyed  with  such  a 
reagent. — I'.  W.  A. 

Di^, a, i  yarns  a/nd  slubbings ;    Machines  for  . 

S.    S.    Partridge,     Kidderminster.       Eng.   I'at. 
in:..  I  i:,.\la>  24,1916.  (Appl.No.7379  ol  L916.) 

In  a  machine  for  dyeing  yarns  and  slubbings,  a 
hank-carrying  frame  in  addition  to  having 
vertical  reciprocating  movement,  produced  by 
means  of  mechanism  as  described  in  Eng.  Pats. 
857n  ,.f  linn  and  3]  I  I  ol  191  I  (this  J.,  1905,  543  : 
1915,  75]  is  given  a  horizontal  reciprocating  move- 
ment so  as  to  carry  non  rotating  horizontal  hank- 
carrying  poles  immersed  in  the  Nat  laterally  to 
and  fro.  Perfect  stirring  and  circulation  of  the 
dyeing  liquor  through  the  banks  is  thereby 
effected  without  providing  any  additional  stii 
mechanism  in  the  vat.      1'.  W.  A. 


\gs  on  fitliiii   and  similar  fibres;    Prod 

of  fast .  Parbw.  vorm.  Meister,  Lucius,  und 

Bruning.     Ger.   Pat.  296,141,   May  31,   1914. 

Azo-dyestuffs  containing  one  or  more  molecules 
of  an  aminoarylpyrazolone  or  derivatives  with  a 

free  amino-group  in  tl nd  position,  other  than 

the  dyestuffs  claimed  in  Ger.  Pat.  289,350  (see 
I  ,S.  Pat  .1.1  17,803  :  Ibis  .1..  1915,  900),  ate  treated 
on  the  fibre  with  formaldehyde  or  a  substance 
yielding  formaldehyde  in  warm,  acid  solution,  to 
improve  their  fast  nessto  washing.     F.  \V.  A. 

fa;    Production  of        -.     Farbenfabr.  vorm, 
F.BayerundCo.  Ger.  Pat. 296,1  12,  Feb.  10,1916, 

DI-/9-NAPHTHTX-4.  I'-DIAJUNi  u  u  I'll  I  n  Yl.  \Mtsi:sri.- 
phonic  a. ids  and  theii  substitution  products, 
containing  a  hydroxy!  group  in  the  naphthalene 
nucleus,    are    oxidised    on    vegetable    fibre.     The 

fibre  is  dyed  in  neutral  or  alkaline  solution,  with 
or  without  addition  of  salts,  and  the  oxidation  i- 
carried  mil  m  the  usual  manner  by  means  of 
chromic  acid  or  its  salts,  or  with  copper  salts 
in  presence  of  organic  acids,  e.g.  formic  or  acetii 
acid.  The  shade  produced,  generally  grey  on 
cotton,  are  very  fast  to  light.— P.  W.   L 

Calf's-skin    in    the    hair  ;     Dyeing    of    ' 


ami  of  goods  produced  therefrom.  R.  Knote, 
Forth,  Austria.  Ger.  Pat.  296,394,  Maj  21,  1916, 
Aftkk  degreasing  with  sodium  carbonate  boI 
the  skins  are  treated  with  potassium  carbonate 
and  caustic  potash  solution,  the  Burface  exposed 
to  air.  treated  with  alum  or  aluminium  sulphate 
solution,  and  afterwards  with  highly  concentrated 

hydrogen  peroxide,  dried,  and  then  dyed  with 
[ndigo    Extract    or   [ndigo  Carmine   by   brushing 

on  or  by  immersion.  For  white-haired  calf's- 
skin  a  bottoming  of  walnut  or  gallnut  extract  is 
used.  In  order  to  obtain  the  desired  tone,  the 
dyed  skins  are  treated  with  salts  such  as  ,  upper 
sulphate.  ferrous  sulphate,  or  potassium 
bichromate.—  P.  \Y.  A. 

Azo   dyestuffs   on    the  fibre:     Production    of  - 


Farbenfabr.  vorm.  K.  Haver  und  Co.    tier.  I'at. 
2!lti..-.:.!».    Oct.-  10,    1014. 

Fabric  padded  with  2.3-hydroxynaphthoyt 
aminonaphtholsulphonic  a<  ids  or  their  derivative! 
dissolved  in  cold,  dilute  sodium  i  arbonate  solution, 
is  treated  with  unsulphonated  diazo-compounds, 
clear  yellow,  red,  blue  to  Mack  dyeings  ver; 
to  boiling  are  obtained. — P.  \Y.   \. 

VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Sulphates  of  sodium;  Acid  *n,l  neutral—    .     1". 
Pascal.    Comptes  rend.,  I  :•  17.  164,  628— «30. 

THE     author     has     studied     the     system     sodium 
sulphate-sulphuric     acid-water,     at     temper 
between     -45    and  'Jin    C,  denning  the  conditions 
of  existence  in  contact  with  solution  of  the  follow  ing 
solid      phases:     ice,      Na,SO„      Na  si  >,.iuM  ( », 

Na   NO,.  Nail  SO,.  NaIISO,.l|o.  NallSO,. 

Nail  so,.  1 1  so  „i-s  1 1  .0,  and  Na  1 1  so  ,.il  so,.  Tin 
conditions        of        existence        of       the       hydrate, 

Na  so  ,.711  0,  are  less  clearly  defined,  while  somt 
,  \  Ldence  was  obtained  of  the  exist  en,  e  of  the  com- 
pound-. Na,SO„2NaHSO,  and  11  so,.-j\allso1. 
the  data  afforded  by  his  diagram,  the  author 
proceeds  to  the  discussion  of  the  results  ol 
log  nit  re  ,ake.  and  of  crystallising  solutions  of 
bisulphate  in  water.  Hy  pouring  (used  nitre-caka 
into  water  and  allowing  to  cool  so  that  crystals  ol 
Na  I  iso  ,  Na  so,  separate,  it  would  be  possible  to 
obtain  a  mother  liquor  richer  in  free  acid  and  with 
a  relativelv   low   content    of    normal   sulphate. 

— W\  II.  P. 
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Potash    from    Nebraska    lakes.     R.    P.    Crawford. 
Eng.  and  Min.  J.,  1917,  103,  777—778. 

The  extraction  of  potash  and  soda  from  the  more 
saline  of  the  sand-hill  lakes  ot  Nebraska  is  at 
present  conducted  by  the  Potash  Products  Co.  at 
Hoftland  (now  shipping  about  1500  tons  per  month 
of  the  crude  salts),  the  Nebraska  Potash  Works 
Co.  and  the  American  Potash  Co.  at  Antioch.  and 
the  Hord  Alkali  Products  Co.  and  the  Palmer 
Alkali  Co.  at  Lakeside.  The  brine  worked  occurs 
beneath  a  thin  layer  of  bardpan  at  the  bottom  of 
the  lakes,  the  salinity  of  the  upper  water  being 
usually  too  low  for  profitable  extraction.  By 
means  of  electrical  pumps,  provided  with  filters  to 
exclude  sand,  the  brine  is  pumped  through  long 
pipe-lines  to  the  evaporating  plant  consisting  of 
vacuum  kettles,  in  which  the  solution  is  concen- 
trated to  a  yellow  liquid,  and  rotary  dryers  in 
which  the  latter  is  evaporated  until  crystallisation 
occurs.  The  mixed  salts  thus  obtained  are 
marketed  in  the  crude  state  ;  they  consist  of 
sulphate,  carbonate,  bicarbonate,  and  chloride  of 
sodium  and  carbonate  and  sulphate  of  potassium, 
the  Potash  Products  Co.'s  salts  containing  H,0 
214,  K20  27-35,  Na20  28-39,  CO 8  22-44,  SO,  16-77, 
and    Cl    202 °0    according    to    one    analvsis. 

— W.  E.  F.  P. 

Ferrous  sulphide;  Heal  of  formation  of .     N. 

Parravano  and  P.  de  Cesaris.  Gazz.  Chim.  Ital.. 
1917,  47,  I.,   114—149. 

Pure  iron  was  obtained  by  reducing  ferric  oxide 
(derived  from  pure  ferric  ammonium  sulphate)  by 
means  of  hydrogen  at  700s  C.  It  was  mixed  with 
sulphur,  which  had  been  purified  by  three  crystal- 
lisations from  carbon  bisulphide,  in  equimolecular 
proportions,  and  the  mixture  was  ignited  in  a 
calorimetric  bomb  by  means  of  an  electrically 
heated  platinum  wire.  The  average  results  of  six 
determinations  were  262  cals.  per  grm.  of  ferrous 
sulphide  tormed  or  23,070  per  grm.-mol. — C.  A.  M. 

Hydrogcls     of     silica;     Behaviour     of at     loic 

temperatures.  B.  L.  Vanzetti.  Gazz.  China. 
Ital.,  1917.  47,  I..  107— 189.  (See  also  this  J., 
1910,  837.) 

Exposure  to  low  temperatures  has  practically  no 
effect  upon  silicic  acid  coagulunis  and  hydrogels. 
The  final  composition  of  the  coagulums  depends 
not  only  on  the  initial  composition  and  age  of  the 
mixture,  but  also  upon  the  degree  of  moisture  in  the 
air  during  the  process  of  rapid  drying.  The  final 
molecular  ratio  [H,0]  :  [SiO.,]  is  frequently  less 
than  unity  when  the  hydrogel  is  dried  in  the  air, 
especially  in  the  case  of  coagulums  rich  in  silica. 
The  variations  in  this  ratio  are  too  great  to 
support  the  view  that  hydrates  of  silica  are 
present.  The  absorption  theory  of  Van  Bemmelen 
and  the  theory  of  the  granular  constitution  of  the 
coagulums  (this  J.,  1911,  1050  ;  1912,  82)  appear 
to  give  a  satisfactory  explanation  of  all  the  trans- 
formations which  the  colloidal  systems  of  water- 
a  can  undergo. — C.  A.  M. 

Dealings  in  txilphuric  add.    See  page  574. 

Micro-titration  of  ammonia.     Barnett.     See  XXIII. 

Sodium    perchlorate    as    a    general    microehemical 
reagent.     Deniges.     See  XXIII. 


Patents. 


and  the 


Active  oxygen  ;    Compound  containing 

process  of  making  the  same.  O.  Liebknecht, 
Frankfort,  Germany,  Assignor  to  The  Roessler 
and  Hasslacher  Chemical  Co.,  New  York.  U.S. 
Pat.  1,222,640,  Apr.  17,  1917.  Date  of  appl., 
May  25,   1910. 

A  mixture  which  yields  sodium  perborate  is 
treated  with  a  soluble  zinc  compound  in  presence 
of  sodium  carbonate. — B.  N. 


Hydrogen    sulphide    and    hydrogen    cyanide    from 

crude   gases ;     Recovery   of  .       J.    Behivns 

Bremen.  Ger.  Pat.  290,400,  Feb.  22,  1910. 
The  cooled  crude  gas  is  passed  over  cold  charcoal, 
from  which  the  absorbed  hydrogen  sulphide  and 
hydrogen  cyanide  are  afterwards  liberated  by  heat, 
e.g.,  by  means  of  a  current  of  hot  gas  or  super- 
heated steam.  The  crude  gas  mav  be  divided 
into  two  portions,  of  which  one  is  passed  over  the 
cold  charcoal,  whilst  the  other  serves  as  heating 
medium  to  liberate  the  absorbed  gases  from  the 
charcoal  ;  the  first  portion,  after  one  passage  over 
the  cold  charcoal,  is  returned  to  the  main  stream 
of  crude  gas,  so  that  it  may  be  brought  into 
contact  with  the  charcoal  a  second  time.  The 
hydrogen  sulphide  and  hydrogen  cyanide  liberated 
;  from  the  charcoal  are  absorbed  in  water  and 
subsequently  recovered  separately  by  fractional 
evaporation. — F.  YV.  A. 

Hydrogen  ,-    Apparatus  and  process  for  producing 

.     A.    Messerschmitt,    Stolberg,    German  v. 

U.S.  Pats.  1.225.202  and  1,225,264,   Mav  s.  1917. 
Dates  of  appl.,  June  26,  1912,  and  Jan".  9,  1915. 

|    See  Fr.  Pat.  444,015  of  1912  ;  this  J.,  1912,  1126. 
Hydrogen  ;     Apparatus    for    producing    -    — .     A. 


Messerschmitt,  Stolberg,  Germany.  U.S.  Pat. 
1,225,263,  .May  8.  1917.  Date  of  a'ppl.,  June  10, 
1913.     Renewed  Feb.  17,   1917. 

See  Ger.  Pat.  268,339  of  1912  ;   this  J.,  1914,  137. 

Electrolytic    production    of    oxygen    and    hydrogen. 
Eng.  Pat.   102,974.     See  XL 

[Electrolytic]  gas  generator.     U.S.   Pat.    1.222.S09. 
See  XL 

Apparatus  for  determination  of  "  noble  "  gases 
[argon,  etc.]  and  nitrogen  by  a  gas-analysis 
method.     Ger.    Pat.    296,115.     See    XXIII. 


VIII.— GLASS;    CERAMICS. 

Clay;      Refractory     properties     of .     H.     Le 

Chatelier  and  F.  Bogitch.     Comptes  rend.,  1917, 
164,  761 — 707. 

The  authors  have  heated  cubes  having  sides  of 
1  cm.,  under  pressure,  in  a  Schloesing's  gas-heated 
furnace.  The  samples  were  supported  on  a 
block  of  sintered  magnesia  with  an  intervening 
layer  of  chromic  oxide.  The  pressure  was  applied 
by  an  iron  rod  with  a  2-in.  end-piece  made  of 
bauxite  burned  at  1600°  C.  The  temperatures 
were  measured  by  a  thermo-couple  in  contact 
with  the  samples.  The  percentage  composition  of 
the  clavs  used  was  as  follows  : — 


G. 

L. 

A. 

C. 

B. 

20-0 
3-4 
0-8 

7.V- 

26-0 
1-9 
0-2 

71-9 

26-5 
3-9 

2-n 
67-6 

12  6 
2-4 
0-0 

85-0 

33-0 

Silica,  etc.  (by  dill.)  ...... 

0-3 

63-2 

Brick  G.  of  medium  quality,  burned  at  1200  <  .. 
had  the  following  crushing  strengths  :—  1 90  kilos, 
per  sq.  cm.  at  15"  C.  ;  185  kilos,  at  600°; 
200  kilos,  at  950°,  and  ISO  kilos,  at  L080  C. 
At  temperatures  below  1100° C,  the  bricks  broke 
suddenly  and  completely,  but  at  higher  ones,  they 
became  more  plastic  and  und  erwc  mt  severe  deforma- 
tion before  breaking.  Thus,  at.  1300  ('..  65  kilos, 
per  sq.  cm.  and  at  1350°  C,  20  kilos  per  sq.  cm. 
effected  in  20  sees,  a  deformation  of  more  than 
of  the  thickness  of  the  original  bricks.  The 
strength  of  these  bricks  declined  very  rapidly  at 
temperatures     above     12ooj  ('.    When     the   tern- 
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perature  of  brick  <i  was  raised  from  1200°  to 
1  lifts  C.  in  11  mm.,  the  brick  being  under  a  pri 
of  in  kilos,  pes  -q.  nn..  the  deformation  was  18%, 
while  the  brick  heated  to  1415  0.  inllmin.  showed 
g  deformation  of  73%  with  a  pressure  of  only 
1  kiln,  pex  sq.  cm.  The  intervals  between  the 
temperatures  giving  the  same  amount  of  deformation 
different  pressures  were  less  thai)  would  be 
anticipated,  and  did  not  exceed  EM)  when  the 
pressure  was  increased  ten-fold.  When  brick  L 
was  heated  under  pressure  there  were  intervals  ol 
nearly  .">ti  between  the  temperatures  at  which  the 
~:iiu.-  amount  of  deformation  was  produced  in 
bricks  i.urnt  at  1200  C.  and  .n  L430  C.  respec- 
tively. 

small  bricks  of  washed  kaolin,  burn!  al  1200  C, 
when  heated  under  a  pressure  of  10  kilo- 
sq.  cm.,  showed  a  deformation  ol  5  7%  at  1400° 
and  -  1  T  ",,  at  1500  C.  [Tinier  similar  condit  ions. 
clay  I!  (which  is  used  for  steel  crucibles)  showed  a 
deformation  Ol  9%  al  1  t60c  C. 

The  quality  of  bricks  may  be  judged  bj  determin- 
ing the  temperature  at  which  the  deformation  is 
l'ii11..  under  a  pressure  of  10  kilo-,  per  sq.  cm.  exer- 
cised during  one  minute. 

For  the  materials  tested  by  the  authors  this 
temperature  lies  between  1850  and  1500  ('.  The 
high  pressure  mentioned  was  chosen  so  as  to  limit 
the  experimental  errors,  but  on  prolonged  heating, 
bricks  will  suffer  deformation  under  much  smaller 
pressures;    thus,  with  a  pressure  of  onlv  1  kilo,  per 

mi.,  ii  i..  20%  deformation  occurs  al  1250°— 1850    I 

Freshly  made  bricks  are  composed  of  a  mixture  of 

kaolinite  and  quartz:    after  burning  al    1800 
1500    C  for  a  sufficiently  long  time,  they  consist 
of  a  mixture  of  sillimanite.  tridvmite.   and  some 

i tverted    material.     Thus,    brick    A    from    a 

furnace  al  \ssaillv  was  in  a  state  of  equilihrium 
corresponding  to  1006° — 1500"  ('.     <  >n  heating  such 

.1  brick  to  icon   c.  and  then  ling   it    rapidly, 

part  of  it  may  be  seen  to  have  been  rased.    Hence, 

hricks,  like  alloys  and  mixtures  of  salts,  remain  solid 
tip  to  a  certain  eutectic  temperature,  al  which  one 
constituent  fuses  completely  and  the  second 
partially.  If  the  temperature  is  still  further 
increased,   the   fusion   progresses   -t  ill  further.      In 

the  case  of  silicious  compounds,  the  phenomenon 
is   complicated   by   the   viscosity   of   the   molten 

material    which    retards    the    establishment     of    an 

equilibrium;  hence  the  difficulty  of  determining 
i  he   reversible    fusing   and    solidifying    point     of 

a     silica-alumina    eutectic    mixture.      The    authors 

tfced  a  cube  of  fused  silica  u  it  h  1  cm.  sides  under 
a  constant  pressure  of  1"  kilos.     The  mas-  began 

to   yield    at     1300     C.   and    10    mm.    later,    at     I  100   . 

;  lie'dcformat  ion  amount  ed  to  lu  ",,.  They  conclude 
that  below  l.Mitt '  c.  \  it  reoussiiic  ,  is  not  sufficiently 
fluid  to  permit  rapid  changes  towards  a  state  of 
equilibrium;  hence  our  ignorance  of  the  nature 
ol  the  fusibility  graph  of  mixtures  of  tridyxnite 
and  sillimanite.  » >n  the  other  hand,  bricks  used  in 
industrial  furnaces  have  been  burned  al  such  a 
tempera!  are  and  for  so  long  a  t  ime  t  hat  t  hey  have 
reached  an  equilibrium  and  are  composed  of  silii- 

ite  and  bndymite. 
It  is  suggested  that  when  kaolinite  is  dehydrated, 
it  is  decomposed  into  amorphous  silica  and  alumina. 
The  silica  softens  a-  the  temperature  rise-  and 
combines  with  the  various  bases,  including 
alumina.  Ordinary  glass  i-  quite  -oft  at  sou  r. 
In  the  fusion  of  bricks,  this  gradual  fusing  of  the 

silica  is  seen  and  not  th<    reci] al  jolut f  the 

t  ridj  mite  and  sillimanite.  On  the  other  hand,  any 
■  silica  present  ina  clay  does  not  become 
amorphous,  bul  is  converted  into  cristobalitp  or  is 
dissolved  in  the  glassy  matrix.  This  incipient 
fusion  of  bricks  al  the  expense  of  the  amorphous 
silica  i-  'oil' i wed  bj  crystallisation  of  the  silica  in 
the  form  ol  tridymite,  and  normal  fusion  can  only 

r  al  a  -till  higher  temperature.     If  a  brick  is 
heated  sufficient!]    slowly  for  the  various  trans- 


formation- to  be pleted.it  will  pass  through  I 

/.ones  of  fusibility,  separated  by  an  interval  of 
recrystallisation.  A  well-burned  brick  dues  not 
-how  the  first  /.one. — A.  13.  S. 

PAT!  NTS. 

Glass-melting  pot.  B.  A.  Gillinder,  Philadelphia, 
Pa,  U.S.  Pat  1,223,959,  Apr.  24,  1817. 
Date  of  appl..   Sept.    IT.    1915. 

\  o i  USB  Mi.i/nxi;  pot .  closed  at  thetop.  except  tor  a 
feed-inlet,  has  a  discharge  passage  in  the  lower  pari 
of  its  side  leading  to  a  well  which  forms  anextensi 
of  the  pot.     The  tloor  of  the  jot  is  inclined  towards 
the  well.      \.    B.    s. 

Clay;     Process    and    apparatus   for    refining . 

S.     \.    W.   Okell.    East    Orange.   X.   J..     \~ 

to    Industrial    Chemical    Co.,    >>ew   York.    N.V. 

r.s.    Pat.      1.222,979,  Apr.   17,    1917.     Kate  of 

appl..  July  6,  1916. 
1!  \\v  clay  i-  suspended  in  water  to  the  extent  of 
about  10%  and  fed  continuously  into  the  bottom 
!  of  a  drum  u  herein  it  is  gi\  en  a  pi  >v.  i  rful  i  eu1  rifuga] 
motion  by  means  of  paddles  attached  to  a  vertical 
shaft .  The  lea\  ier  part  ieles  of  grit .  et  c. 
and  are  removed  in  suspension  from  the  low<  r  part 
of  t  he  drum.  The  purified  clay  is  remo\  ed  t  lirough 
a  vertical  tube,  with  a  side  outlet,  attai  hed  to  t  In- 
top  of  the  drum. — A.  B.  S. 

( "•  ramie  I.  iln.  \.  I..  Ste\  ens.  t  hi.  ago.  111.  C  S.  Pat. 
1,223,440,      \pr.     21.      I'M:,.         [)at..     ,.•     appl.. 

Sep.    10.    1912. 

A  rf.generatoi;  communicates  with  each  unit  of  a 
continuous  series  of  bag  walls  and  flues  extending 
the  full  length  of  each  side  of  the  kiln,  and  is  also 
provided  with  an  inlet  for  fresh  air.  Hot  air  or 
gas  from  the  regenerators  passes  all  ernalely  t  h  rough 
the  Hues  (.n  opposite  shies  of  the  kiln  and 
discharged  through  Hue-,  on  the  opposite  side,  ii 
the    regenerator   communicating   with  the  laM 

—A    B.  - 

Spraying  eeramie  and  uthcr  articles;  Metftod  <<f 
affording  protection  to  workmen  during  the 
operation  oj  — .  Sanilary  tile-spraying  chamber. 
II.  D.  Lillibridge,  Zanesville,  Ohio,  Vssiguor  to 
American  Encaustic  Tiling  Co.,  Ltd..  New  5 
I'.S.  Cats.  (A)  1.223,801)  and  (B)  1.223.810, 
\|.r.  24,  1917.     Date  of  appl.,  July  28,  1913. 

(A)  Tin:  spraying  is  conducted  in  a  closed  i  liambi  r 
and  any  surplus  material  is  intercepted  hy  an 
absorbent  medium  such  as  a  curtain  or  film  ol 
Mowing  liquid  towards  which  the  spra)  is  directed. 
The  medium  prevents  the  rebound  of  the  sprayed 
matter,  (b)  The  apparatus  consists  of  a  chain1 
fitted  with  a  spray,  with  mean-  for  circulating  air. 
with  an  absorbent  curtain  of  flowing  liquid  to 
receive  surplus  matter,  and  with  mean-  for  with- 
drawing air  from  near  the  top  of  tin-  curtain 
that  the  work  may  be  done  without  danger  of 
inhaling  the  sprayed  material.      \.  B  3, 

Mtrfjh     kiln     for    enamels.      E.    Schroder,     Berlin, 
Ger.    Pat.   296,457,   Oct.  31,    L915. 

In  order    ' !•■,  t    a    more   uniform    distribution 

of  the  heat,  a  muffle  kiln  for  enamels  i-  provided 
with  a  deep,  narrow   eireuinferent  ial  Hue  extending 

bi  neath  it.     The  sole  ol  the  kiln  is  built  with  two 
or  more  ad   part   of  t  he  kiln    wall  is  i  on< 

structed  oi  a  material  [e.g..  carborundum  l of  lowi  i 
I  hernial  conductivity  than  fireclay.  Hy  I  hi-  means, 
the  flames  plaj  on  each  support  for  only  a  short 
time  and  the  heat  is  not  so  s  r ere  as  usual.  Evi 
ii  a  support  i-  > 01  ilt  oi  poor  materials  and  cracks, 
it  cannot  i  hoke  the  flue.  Furl  her  ad\ 
are  that  the  flue  dust  does  not  attack  the  walk 
ol  the  kdn  30  readily  and  the  muffles  last  long< 
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The    sole    of    the    muffle   may    be    built   of    arch 
bricks  and  a  better  distribution  of  heat   secured. 

A.  B.  S. 

Glass  ;    Method  of  and  apparatus  for  feeding  molten 

.     W.  .T.  Mellersb -Jackson.  London.     From 

Hartford  Fairmont  Co.,  Canajoharie.  X.Y.. 
U-S.A.  Eng.  Pat.  in:,. 672,  June  19,  1916. 
(Appl.  No.  8649  of  1916.) 

Kiln.     U.S.  Pat.  1,223,732.     See  1. 

IX.— BUILDING    MATERIALS. 

Bricks  and  tin-  like  ;  The  properties  of .  [Pro- 
posed standards.']  H.  Burchartz.  Mitt.  k. 
Materialprtif.,  1916,  34,  79 — 152. 
In  order  to  arrive  at  some  standard  specification 
for  the  various  types  of  brick,  all  the  samples 
tested  at  the  Materialprufungsamt  during  the 
period  1907 — 1913  according  to  the  standard 
methods  have  been  grouped,  and  from  the  results 
there  has  been  evolved  a  series  of  proposed 
standard  values  for  each  type  which  should  be 
readily  attainable  under  commerical  conditions  : — 
Volume-weight  in  grins,  per  c.c.  (p.)  :  for  clinker 
pricks,  1"85  ;  hard-burnt  ware,  1'75  ;  building 
bricks,  1st  quality,  1-60.  Specific  gravity  (s)  : 
clinker,  2-6 — 2-7  ;  hard-burnt,  2-6 — 2-7  :  building 
bricks,  1st  quality.  2-6 — 2-75.  Specific  gravity 
decreases  very  slightly  the  harder  the  burning'; 
for  instance,  average  values  for  the  three  types  were 
2-650,  2-660,  and  2-680  respectively.  It  will  vary 
somewhat  according  to  the  material,  but  no  brick 
with  a  specific  gravity  below  2-50  is  fit  for  building 
purposes.  Impermeability  is  calculated  from  the 
apparent  volume-weight  and  the  specific  gravity 

by  the  formula  1 — ■ ;   the   proposed  standards  are 

therefore  based  on  the  foregoing.  Absorption 
ef  water.  The  absorptive  capacity  of  bricks  varies 
very  largely  even  for  the  same  sort  and  it  is  difficult 
to  lay  down  any  rigid  standards  ;  moreover,  it 
has  been  proved  that  the  capacity  for  absorption 
of  water  bears  no  direct  relationship  to  the  strength. 
It  is  only  necessary  to  put  forward  standards  in 
the  case  of  clinker  and  hard-burnt  bricks  which 
are  largely  used  for  conduits  and  should  possess 
a  certain  degree  of  water-tightness.  For  clinker 
is  suggested  an  absorption  of  5%  by  weight  or 
10%  by  vol.,  and  for  hard-burnt,  8%  by  weight 
or  16%  by  vol.  Crushing  resistance.  Standards 
have  already  been  adopted  by  the  German  building 
trade  association  which,  according  to  the  average 
tests  of  the  Materialprufungsamt,  are  by  no  means 
too  high.  These  standards  prescribe  for  the 
crushing  resistance,  in  kilos,  per  sq.  em.,  350  for 
clinkers,  250  for  hard-burnt,  150  for  "building 
bricks  1st  quality,  and  not  less  (ban  100  for  2nd 
quality  building  bricks  for  use  in  interiors.  The 
author  suggests  that  the  standard  for  1st  quality 
Imildmg  bricks  might  reasonably  be  raised  to 
180.  The  ratios  of  crushing  strengths  when 
saturated  with  water  and  after  repeated  freezing 
to  the  crushing  strength  of  the  dry  brick  are  of 
considerable  importance,  and  it  is  suggested  that 
the  average  loss  of  strength  in  the  saturated  con- 
dition should  not  exceed  15%  and  the  loss  after 
freezing  should  not  exceed  25%.  Bricks  must 
be  free  from  lime  in  lump  form  and  finely  divided 
lime  should  not  lie  present  except  in  harmless 
quantities.  Abrasion  tests  should  be  adopted  for 
'linkers  which  will  ensure  that  they  present  at 
least  as  good  resistance  to  wear  as  other  artificial 
paving  materials. —  J.  F.  B. 

Specific  heats  oi  carinas  building  and  insulating 
materials.  M.  Kinoshita.  Gesundhcits-Ing.', 
1916,  39,  497—503.  Z.  angew.  ('hem..  1917,  30, 
Ref..  65. 

The    following    results    obtained    with     an    ice- 


calorimeter  show  the  average  specific  heats 
between  0°  and  t°  ('.  and  the  volume-weights  of 
the  materials  : — 


Kilos. 

per 
cb.  m. 


Kilo. -calories  : 


per 
kilo. 


per 

cb.  in. 


Expanded,  but  not  impreg-   - 
nated,  cork I 

Greatly  expanded  cork  .. 
Natural  cork 

Natural  cork - 

Cork  bonded  with  pitch   . . 
Expanded,  impregnated  cork 
Raw  silk 

Straw    | 

Kapok  fibre 

Kieselguhr    ..■ 

Marble -J 

Sand-lime  bricks 

Fine  concrete    

Rough  concrete 

Bricks 1 

Slate   

Cast  asphalt    ] 

Rammed  asphalt    


65 
57 

41 

64 

22 
44 
47 
20 
is 
102 
48 
22 
49 
47 
35 
36 
50 
36 
38 
34 
21 
16 
16 
16 
4  0 
27 
20 
20 
18 
21 


163 

36  ; 
163 
163 
163 

57 

57 

57 

152 

162 

1  02 

162 

190 

206 

564 

284 

284 

142 

242 

26S2 

2682 

21  22 
2133 
2204 
1645 
I'ij:, 
2816 
2102 
2102 
1681 


0-4  13 
0-433 
0-432 
0-446 
0-410 
0-342 

0-433 
0-419 
o-421 
0-403 
0-361 
0-312 
0-318 
0-211 
0-1S8 
0-320 

0-212 

0-194 

0-184 
0-202 
0  210 
0-213 
0-178 
0-177 
0-181 
0-224 
0  22S 
0  > 


70-0 
70  li 
70-4 
72-7 
66-8 
19-5 

19-1 

67-9 
68-2 
65-3 
68-6 
64-1 

179 
59-9 
53  4 
45-5 
75-6- 

518 

494 

420 

148 

469 

293 

291 

510 

471 

469 

35S 


A.  B.  S. 


Patents. 


E. 


Becker, 
Apr.  17 


'Washington,. 
1917.     Date 


Mortar  ;    Mixing  — 

D.O.     U.S.  Pat.  1,223.239, 
of  appl.,  Feb.  24,  1912. 

MORTAR  consisting  of  lime  or  cement,  water,  and 
sand  is  preserved  by  adding  during  the  mixing 
lead  acetate  in  the  proportion  of  more  than  0-5% 
of  the  lime  or  cement.  Insoluble  salts  of  lead  are 
formed  with  substances  which  would  otherwise 
attack  the  mortar. — W.  F.  F. 

Artificial  stone  slab,  shingle,  and  plate,  and  compo- 
sition for  making  same.  W.  Sanger,  Passaic, 
N.J.,  Assignor  to  Asbestos  Slate  Roofing 
Manufacturing  Co..  Inc.  U.S.  Pat.  1.223,83-1. 
Apr.  24,  1917.     Date  of  appl.,  Aug.  80.  1915. 

A  composition  for  making  artificial  stone  slabs, 
Shingles,  plates,  and  the  like,  consists  of  hydraulic 
cement,  line  asbestos  fibre,  chemically'  active 
precipitated  anhydrous  silica,  and  about  twice 
the  weight  of  the  dry  mass  of  water.  The  surfai 
of  the  slabs  may  be  hydrated  by  steam,  and  the 
whole  mass  is  strengthened  and'  hardened  bythe 
formation  of  insoluble  silicates  on  exposure  to 
atmospheric  moisture  and  carbon  dioxide. — W.F.F. 

Shaft-kilns  ;  Preventing  the  admission  of  "  false  air  " 

into .     G.      Polysius,      Dessau.     Ger.      Pal . 

290,155,  Mar.  17,  1916. 

The  magnesite.  lime,  cement-mix,  or  other  material 
to  be  burned  is  charged  into  the  kiln   through  a 

succession    of    auto-f lers    arranged    one    above 

another,  the  supply  to  each  being  shut  off  i  efi 
its  exit  is  fully  closed.  When  a  rotary  hopper  is 
used,  it  is  fitted  with  trippers  which  operate  the 
exit  slide  of  a  primary  supply  hopper  ;  it  is  auto- 
matically closed  by  springs.  Bj  these  means, 
material  cannot  become  jammed  between  the 
slide  and  its  frame,  thus  preventing  com.pl 
closure  and  admitting  "  false  air." — A.  B.  t>. 
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Waterproof  cement ;  Production  of —  -.  II.  Kunze, 
and  "Anneliese"  Portland-Cement-  u.  Wasser- 
kalkwerke  A.-G.  Ennigerloh.     Ger.  Pat.  296,537, 

Apr.  30,   1911. 

Hi  it  ceme.nl  clinker  is  mixed  with  a  solid  mat. -rial 

paraffin,  which  melts  and,  having  a  low 

\  iscosity,  tills  up  tin'  pores.     The  grinding  mills  are 

with  a  mixture  ol  porous  and  saturated  clinker. 

—A.  B.  8. 


X.- METALS;   METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 


iron  ;      M  I  tfl  <    /,</      of- 


A.     Stadeler. 


stahl  u.  Eisen,  1916,  36,  935     936,  10LS1— 1039. 
'"  /..  angew.  Chem.,  1917,  30.  l.vf..  13. 

Experiments   are   reported    on   the   influence  of 
on,   silicon,   manganese,    and    phosphorus  on 

the    perties   oi   call    iron.     The   quantity  and 

character  of  the  graphite  appear  principally  to 
rmine  the  mechanical  properties.  With  grey 
iron  containing  1  -."> ",,  si.  small  quantities  of 
manganese,  up  to  0*3%,  increase  the  formation  of 
graphite,  but  a  further  increase  to  2-5%  has  no 
influence.  Cast  irons  rich  in  phosphorus,  contrary 
to  existing  ideas,  may  be  improved  i>>  the  1  resence 
of  1%  of  manganese."  With  a  rise  in  the  proportion 
of  graphite,  the  strength  of  the  iron  in  tension  and 
bending  falls  oft.  This  occurs  also  with  increase 
in  the  percentage  oi  carbon  and  silicon,  hoth  of 
which  favour  the  formation  of  coarse  graphite. 
With  increase  of  phosphorus  up  to  IKi°0  and  of 
manganese  up  to  1  ",,.  the  strength  in  tension  and 
bending  increase.  1'hosphorus  up  to  0-3%  and 
also  high  graphite  content  favour  bending,  while 
manganese  and  silicon  have  the  Opposite  effect. 
The  resistance  in  the  impact  test,  above  all  pro- 
perties, shows  the  greatest  sensitiveness  to  phos- 
phorus. It  diminishes  rapidly  as  the  phosphorus 
content  rises  until  this  reaches  0-6%,  above  which 
the  decrease  is  inconsiderahle.  This  property 
I. rings  out  the  superiority  of  irons  low  in  phos- 
phorus in  a  special  degree.  Silicon  and  manganese 
have  a  similar  effect.  Hardness  falls  with  a  rise 
in  graphite  content  and  is  increased  by  a  rise  in 
manganese  and  phosphorus.  As  graphite  is  the 
constituent  which  has  most  bearing  on  the  pro- 
perties of  the  iron,  it  should  receive  most 
attention  in  an  examination  of  the  microstrueture, 
especially  in  exceptional  cases. — II.  J.  11. 

Malleable  cast  iron  ;  Influence  of  time  of  healing  on 

lity  of .     P.   Wrist   and   E.  Leuenberger. 

1  errum,   1916,   13.   101-   17^.      /..  angew.  Chem., 
1917,  30.  Kef.,  II. 

Expkkiments  on  the  influence  of  time  of  heating 
on  the  properties  of  malleable  irons  melted  either 
in  the  cupola  or  in  oil- tired  furnaces  are  recorded. 
These  two  surfs  of  iron  differ  essentially  in  the 
sulphur  content,  which  is  much  lower  when  the 
oil   furnace   has   been   used  ;   oil   fuel,   unlike  solid 

fuel.    dOeS    Hot     ill!  lease    the    slllphul'    content    Of   the 

iron.  The  mechanical  properties  of  the  t»"  sorts 
ot  iron  are  given,  before  and  after  the  heating  to 
render  malleable,  and  the  conclusions  draw  n  are  : — 

Materia]  cast  from  an  oil  furnace,  owing  to 
low  sulphur  content,  is  much  superior  to  thai  from 
a  cupola  in  eii.n.Mi  1. .11.  contraction,  and  tensile 
strength.  (2)  With  increase  in  tune  .,1  heating, 
the  tensile  strength  decreases  at  first  dowry  and 
then  rapidly,  while  elongation  and  contraction 
increase.  (■!)  With  increased  time  the  toughness 
and  resistance  1..  shock  are  appreciably  increased. 

Hardness  falls  ..if  with  increased  time  of 
heating.     (6)  With    heating    the   specific    gra\ity 


decrease*  hut  the  time  is  without  much  influence. 
In-  leased      silicon      content      lowers      the     specific 

gravity. — H.  J.  11. 

•  Mi</  spiegeleisen  blast  furnace;  Investigation 
he .     II.    Thaler.     Berg.    u.    Huttenm, 

Rundsch.,  1916,  12.  61,  69.     Chem.-Zeit.,  1917. 

41.  Rep.,  16. 

The  manganese  content   of  the  slag  varies  from 
'.•jo  10%.     Tie-  oxygen  ratio  of  silica  to  lime  is 

1-7 — 2  n.       If    the    sill,  a    content    rises,    more    inati- 

...      into  the  slag.     The  quantity  of  slag 

inlhlell.es    the     \lel.l     ol     1 1  iaIl'_M  llese.        The    presence 

of  alumina  acts  beneficially  in  reducing  the  content 
of  silica.     Manganese  losses  diminish  with  in 
ing    manganese    content     of    the    iron.     A    slow 
passage  through  the  furnace  is  desirable.     For  20% 
spiegeleisen    the     manganese    loss    amount-    to 

7       s      .       H.  .1.  |l. 


Exfoliation    ami    carbon    conct  ntration    in 
the     case-hardening     of .      K.     1'.     Stenger, 

\l.t.   and  Chem.    I'.ng.'.    1917,    16,    ll'.".       I 

Tut:  splitting  or  exfoliation  of  carburised  zones 
of  case-hard  elleil  steel  when  subject  eil  to  alter- 
nating shocks  was  found  to  be  caused  by  the 
difference  in  the  volume  change  of  the  con 
carburised  /.one  which  takes  place  during  the 
hardening,  thus  producing  a  stress  between  the 
carburised  portion  and  the  unaltered  core.  Discs 
of  ordinary  low-carl.. .11  steel,  nickel-steel,  and 
chrome-steel  were  prepared  of  1  J  in.  diam.  and 
from  a1,  in.  to  -fa  in.  thick,  by  cutting  from  a 
round  bar,  and  case-hardened  by  placing  in  a  steal 
container  together  with  carbonaceous  material 
and  heating  to  various  temperatures  in  a  wire 
resistance  furnace.  In  each  experiment,  the 
temperature  was  measured  by  a  thermo  junction 
and  in  most  cases  was  maintained  constant  until 
equilibrium  was  attained  and  the  saturation 
concentration  of  carbon  at  the  temperature 
employed  was  approached.  After  cementation, 
segregation  of  cementite  (FesC),  or  supersaturatM 

•/.ones,    could    be    observed    in    some    of    the    dls.suf 

all  the  types  of  steel  used,  and  the  phenomenon 
was  not  .  on  lined  to  either  high  or  low  temperatures 
or  to  those  discs  which  were  saturated  with  carbon. 
Segregation  was  found  to  be  due  to  lluctuationa 
of  temperature  during  the  heating  and  takes 
plat  .■  t..  an  abnormal  degree  in  industrial  cementa- 
tion whent  be  furnaces  used  are  fired  intermittently. 

The   zones   of    cementite,    which   rarely    exc I   a 

thickness    of    0-002    in.    will,    when    subjected    to 
shock,    Bake   from   the   case-hardened    material   in 
the    form    "t    thin    plates   and    give   a    roughened 
surface',    which    is    a    phenomenon    distinct     from 
exfoliation,    in    which    the    entire    case    split 
After    removal    of    the    segregations   of    cementite 
by  grinding  a  thin  layer  of  metal  from  the  surface 
of  each  specimen,  drillings  were  taken  from  the  din 
an. I  a  determination  made  of  the  carbon  by  direct 
combustion,  and  ten i)  erat lire-con  entration  curves 
were     drawn     by     plotting     the     carbon     •■ 
against    temperature.    In    each  case    the   amount 
of  carbon  was  less  than  and  the  form  of  the  curve 
different     from    that     given    by    the    equilibrium 
relation      of      the      iron-carbon      system. 
results   and   the   observations  made  of   segn 
indicate  that    cementation  does  not   proceed  from 
the  initial  fori.  cementite  on  the  surface 

in  accordance  with  the  equation  3Fe+C=Fi 
and    subsequent    diffusion    t..   the   core,    but    ' 
.ail.. .u  i-  transmitted   by  means  of  gases  into  the 
pores  of   the   iron   and   an   equilibrium   establis 
i.et  w  eel  1  earl.on.  carbon  monoxide,  carbon  dioxide, 
and    the   solution   of   iron   carbide   in   iron.      Small 
variation^    in    the    impurities    in   the    steels    were 
found  not  t..  ha\  e  a  mark.-. I  effect  on  t  he  - 
■    point .  but  high  percentages  of  nickel  and  chromium 
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msed  a  considerable  lowering  of  the  saturation 
irves.  due  probably  to  the  displacement  of  the 
ansformation  point  of  the  -y-iron  which  is 
;garded  as  necessary  to  cementation.  Deter- 
inations  of  the  specific  gravity  of  the  carburised 
scs  after  heating  to  850c  ('.  and  quenching  in  ! 
ater.  showed  that  while  with  ordinary  steels  | 
diminution  in  density,  denoting  an  expansion, 
produced  by  cementation,  with  nickel  steel 
le  carburised  and  hardened  metal  has  a  greater 
jnsity  than  that  of  the  same  material  which  is 
irdeiied  but  not  carburised.  Tension  and  not 
>mpression  is  therefore  produced  in  the  carburised 
mes  of  case-hardened  nickel-steel.  If  the 
insion  leads  to  rupture  the  resulting  crack  will 
5  normal  and  not  parallel  to  the  surface  as  in  the 
ise  of  exfoliation.  It  was  found  by  calculation 
lat,  in  all  cases,  the  stresses  depend  not  only  on  | 
le  volume  changes  due  to  differences  in  the 
imposition  of  the  core  and  the  case,  but  also 
l  the  relative  thickness  of  core  and  case  and  on 
le  coefficient  of  total  linear  expansion  due  to 
gdening.  The  stresses  can  be  kept  below  the 
ife  limit  by  arranging  for  a  given  diameter  of 
aterial  a  suitable  concentration  of  carbon  and 
uckness  of  the  carburised  layer,  and  by  regulating 
le  subsequent  heat  treatment.  The  use  of 
ress  formula?  in  terms  of  the  different  determining 
,ctors  showed  that  very  excessive  strains  are 
reduced  by  the  high  carbon  carburised  zones 
!  both  chrome-steels  and  low  carbon  steels. 

—J.  N.  P. 

rass  scrap   of  high   copper  content  ;     Process   for 

recasting .     Z.  Ver.  D.  Ing..   1916,    60.  801. 

Z.  angew.  Chem.,  1917,   30,  Ref.,  28. 

<r  casting  scrap  of  red  brass,  the  necessity  for 
Iding  considerable  quantities  of  copper  and 
n  can  be  avoided  by  the  addition  of  0-3%  of 
>pper-manganese  alloy  and  1  %  of  zinc,  which 
eoxidise  the  metal.  The  metal  is  heated  to  1300°C. 
ader  a  layer  of  charcoal  and  poured  into  a  red 
at  crucible.  The  copper-manganese  alloy  is 
ret  stirred  in.  then  the  zinc  previously  heated 
)  200°  C,  and  the  metal  is  ready  to  cast.— H.  J.  H. 

ead  mining  and  smelting  at  GaMta.  Ont.  W.  E. 
Newnam.  Amer.  Inst.  Min.  Eng.  Eng.  and 
Min.  J.,  1917,  103,  737—738. 

T  Galetta,  S.-E.  Ontario,  coarse  galena  occurs 
ith  highly  crystalline  calcite  in  a  fissure  vein 
p  to  10  ft.  wide.  A  small  concentrating  plant 
as  started  in  1916,  producing  50%  of  jig  product 
ad  50  0o  of  table  concentrates,  averaging  lead 
9,  zinc  2%,  and  silver  1'14  oz.  per  ton.  The 
ntput  being  too  small  for  a  blast-furnace  plant 
ad  the  distance  to  the  nearest  lead  smelter  too 
real,  a  smelter  producing  15  tons  of  metal  per 
ay  was  erected.     The  concentrate  is  smelted  on 

coal -fired  8-ft.  mechanical  hearth  with  2 — 3% 
E  crushed  limestone  and  3%  of  coke  breeze, 
he  furnace  gases  pass  through  four  gooseneck 
sndensers,  placed  in  parallel,  into  a  balloon- 
laped  suspended  flue  300  ft.  long,  at  the  end  of 
hich  a  "  Sirocco  "  exhaust  fan  delivers  the  gas 
ito  99  cotton  bags  (18  in.  by  30  ft.).       The  dust 

pugged  with  a  little  burnt  lime  and  re-smelted, 
he  labour  cost  (2  men  per  8  hour-shift)  is  $2.20 
er  ton  of  lead,  the  staff  numbering  14  men. 
he  lead  pigs  are  melted,  skimmed,  and  poured, 
he   refined   metal   is    99-95%    pure.     The   dross 

returned  to  the  hearth.  1 2  %  of  the  lead  goes 
ito  the  grey  slag,  which  is  at  present  periodically 
lipped    to    a    distant    smelter. — \Y.  R   ,S. 

dominium  chips;    Melting .     H.  AY.   Gillett 

and    G.    M.    James.        Ball.    108,    U.S.   Bureau 
of   Mines.    88   pages. 

he  recovery  of  scrap  aluminium,  consisting  of 
orings,  sheet  clippings  or  puncliings,  and  sweep- 


ings, by  melting  is  subject  to  considerable  loss 
due  to  oxidation  and  failure  of  the  metal  globules 
to  coalesce  when  coated  with  a  film  of  oxide  or 
dirt.  Briquetting  is  expensive,  and  can  only  be 
practiced  in  large  plants;  it  would  but  slightly 
decrease  the  melting  loss  and  save  time  and  fuel. 
Fairly  high  recoveries  are  obtained  by  melting 
in  iron  pots,  at  the  lowest  possible  temperature, 
while  stirring  constantly  to  promote  coalescence! 
but  the  cost  of  labour  is  high.  The  use  of  volatile 
fluxes  (sal  ammoniac,  zinc  chloride)  while  melting 
down  gives  a  low  yield,  but  they  are  useful  towards 
the  end  of  the  fusion.  Fusible  fluxes  (common 
salt,  fluorspar),  added  in  sufficient  quantity, 
are  of  advantage,  by  dissolving  oxide  and  dirt 
rather  than  preventing  oxidation.  A  preliminary 
wash  with  dilute  caustic  soda,  followed  by  table 
concentration  and  drying,  would  probably  give 
a  good  yield  of  clean  metal  on  a  commercial  scale 
Most  of  the  trouble  in  re-melting  coidd,  however. 
be  prevented  if  the  machine  shops  would  keep 
the  borings  free  from  contamination.  Some  of 
the  many  laboratory  experiments  described  gave 
recoveries  as  follows  : — 

T"tnl  metal 
recovery. 

a 

Melting  briquetted  chips    75  ° 

Melting  with  continuous  puddling .'.'.'.'.  71 78 

.Melt  tag  with  sal  ammoniac '. , . , ,  69.5 

Adding  scrap  to  "heel"  of  molten  metal  ..  .  66 

Melting  with  25%  of  flux  (Nad  85,  CaF,  15%)  78 SO 

Melting  after  washing  with  0-5 %  caustic  soda 75 — 83 

— W.  R.  S. 

Aluminium    alloy  ;     Acicral,    an .     Eng     and 

Min.  J.,  1917,  103,  736. 
An  American  electric  furnace  plant  with  a  daily 
capacity  of  10  tons  of  acieral  has  been  in  operation 
for  some  weeks.  The  alloy  (see  Fr.  Pat.  473,412 
of  1914  ;  this  J.,  1915,  558)  is  silver-white,  has 
sp.  gr.  2-82,  and  m.  pt.  750°  C.  Its  tensile 
strength  in  castings  is  given  as  30,000,  in  rods 
and  sheets  as  28,000—04.000,  and  heat-treated 
as  70,000  lb.  per  sq.  in.  It  resists  the  action  of 
all  acids  except  hydrochloric  acid.  It  is  stated 
that  the  alloy  may  be  cast,  forged,  annealed, 
drawn,  rolled,  tempered,  electroplated,  and  soldered 
and  that  it  is  being  supplied  to  the  French  Govern- 
ment for  the  manufacture  of  helmets. — W.  R.  S. 

Molybdenite ;     Concentrating    Canadian .     H. 

H.   Claudet.     Canadian  Min.  Inst.,  Mar.,  1917 
Eng.  and  Min.  J.,   1917,   103,  786 — 788. 

Although  containing  a  high  percentage  of  pyrites 
and  pyrrhotite.  together  with  some  mica",  the 
present  Canadian  molybdenite  ores  are  sufficiently 
free  from  bismuth,  nickel,  or  tungsten  minerals 
to  be  concentrated  readily  to  a  product  containing 
40 — 50%  MoS2  which  can  be  smelted  in  the 
electric  furnace  for  the  direct  production  of  ferro- 
molybdenum.  The  production  of  molybdenite 
in  Canada  has  been  developed  mainly'  by  the 
film -flotation  method  in  the  AYood  machine  or 
its  modifications,  but  oil-flotation  by  the  Elmore 
vacuum  process,  as  used  in  Norway,  has  been 
also  employed  to  some  extent.  Water  concentra- 
tion, although  formerly  used,  is  not  efficient  owing 
to  the  nature  of  the  ore.  In  the  film-flotation 
method  the  ore  is  "  dried  "  sufficiently  to  oxidise 
slightly  the  iron  sulphides  without  affecting  the 
molybdenite,  then  crushed  to  20 — 30  mesh  size 
and  treated  with  water.  The  dry  molybdenite 
floats  on  the  surface  while  the  gangue  and  oxidised 
sulphides  become  wet  and  sink.  The  tailing  6 
are  treated  on  a  Wilfley  table  to  recover  the 
larger  fragments  of  molybdenite  which  have  sunk 
in  the  water  through  being  rounded  :  the  concen- 
trates are  also  re-treated.  In  tin'  Klmore  vacuum 
process  preferential  flotation  of  the  molybdenite 
in  wet-crushed,  unsized,  10—  20  mesh  ore  is 
obtained  by  mixing  the  thickened   pulp  with  a 
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verj   Mnall  quantity  of  coal  oil  or  other  light  oil 
subjecting  the  mixture  bo  reduced  pressure. 
i  -.I,  i-  suitable  conditions  high  grade  concentrates 
i  ude    tailings    are    the    only    products 
ained  Ltj  this  method  which,  although  possessing 
a-ked  advantages  over  the  dun-flotation  process, 
ire     ,,    ,,„„,.    bulky    plant    than    the  Lattc  i 
In   the   film-notation   .••  o)    the   Canadian 

Government  ore^testing  plan!  at  Ottawa,  particu- 
lars »f  which  are  given,  8391  I  boas  ol  Canadian 
ore  containing  13  ">s  tons  ol  dwI'J  bdenum  sulphide, 
VoS...  was  treated,  during  L916  and  January, 
1  <  ♦  1 7  T  with  a  pen  ••  tit .  i  ,  recovery  of  79-09%  in 
I  p,.  i,,,  I,,  ol  concent  pates  containing  79-96%  MoS  . 
I'h,  amounts  of  concentrates  and  pur.'  molj  bdenite 
produced  in  Australia,  Norway,  and  Canada 
during  1916  were  about  1590,  538,  and  84  ton 
respcclivclv.      Tli.'    Canadian    nroductioii    of    pure 

molybdenite  in  1915  (the  first  year  of  an}  commer- 
cial output)  was  L2-75 tons, and  Lsnov,  approaching 

300  tons  per  annum—  W.  E.  1'.  P. 

Flotation     [ol   ores],'    Percentage    of    oil    in . 

II.    \.   Megraw.     Eng.  and   .Mm.  J.,   1917,   103. 
77'.'      781. 

jN-  December  1916  the  United  States  Supreme 
,i  decided  in  the  case  ol  Minerals  Separation 
Ltd.  versus  J.  M.  Hyde  that  Eroth-flotation 
processes  in  which  the  proportion  of  oil  employed 
is  less  than  1  ",>  of  the  drj  weight  of  the  ore  (as 
in  the  Minerals  Separation  Ltd.  patents)  diner 
radically  in  theorj  and  etTeci  from  tin's.-  in  which 
more  than  l",,  ol  oil  is  used.  Con  quently, 
processes  employing  the  smaller  amount  of  oil 
are  subject  to  the  payment  ol  patent  royalties. 
From  an  investigation  of  the  records  ol  experi- 
mental and  practical  work  at  various  plants, 
in  which  the  proportion  ol  oil  used  has  been 
increased  to  above  1%  since  the  above  decision. 
it  is  concluded  that  although  in  most  cases  the  ex- 
v  tions  approximatetothose  previously  obtained, 
in  many  the  operating  costs  are  higher  than 
formerly.  In  general,  the  data  on  the  use  of  the 
larger  quantity  ol  oil  shows  a  constantly  increasing 
percentage  of  extraction,  a  slowly  but  constantly 
improving  grade  of  concentrates,  and  a  verj 
gradual  reduction  of  the  total  costs.  At  the 
prescu'  tame  the  amount,  ol  ore  being  treated 
by  froth-flotation  processes  using  more  than  1",, 
of  oil  is  about  5000  tons  per  da}  .     \\  .  E.  I'.  P. 

Heed  of  formation  oj  urruu*  sulphide.     Parravano 
and   l >'■  I lesaris.     Si e  VII. 

r \n  \t-. 

Magnetic  separators.     F.  Krupp  Akt.-Ges.  Gruson- 

werk,      Magdeburg-Buckau,      Germany.      Eng. 

Pat.    100,062,   Jan.    1 1.    1916.     (Appl.  No.    184 

ol  1916.)  rjnder  Int.  Com ..  Feb.  B,  1915. 

The  magnetic  fields  of  the  separator  are  divided 

into  zones  of   increasing  or  decreasing   magnetic 

i  ngth,  in  which  all  the  poles  Lie  on  one  side  of 

the    feeding    device.     The    poles    are    adjustable 

.nid  are  arranged  one  above  the  other,  the  material 

during  its  descent    being  separated   into  stronglj 

!,-,  I,|\       magnetic      fractions.      The      distance 

bet  ween  t  wo  poles  can  be  regulated  in  the  direct  ion 
in  which  the  material  moves.and  vertical!;  thereto. 
Wholly  or  partaallj  magnetisable  rings  are 
mounted  co-axwllj  between  the  magnet  system 
and  the  material  to  be  treated  :   the  magnet  pol< 

K)  con  tructed  that  the    Lines    of    fore-  enter 
the  lines  at  the  sides  and  the  vertical   pull    on 

the      rings      is     thus     eliminate,l.       W.  R.  S. 

magnetic    separators.      \.     Davies,    London,    and 

I.,    uien   and   Co.,    Ltd.,   Sheffield.      Eng.    Pat. 

105,354,  Mar.  7.  L916.     |  \ppl.  No.  3376  oi  L916.) 

In  a  separator  ol  the  type  in  which  one  or  more 

man  tings  rotate  n  lativelj  to  a  magnetic 


field   through   which   the  material   to  be   treat,,! 

passed,  the  lines  are  interrupted  at  one  or  moi 
parts  ol  their  periphery  by  se.  tors  of  magnet  isah 
mat. n.d  displaced  radially  relatively  to  thi    mil 

a  tie    lines.    -,>    as    periodically    to 
the   magnetic   field   and    prevent    bridging    oftl 
magnetic    material    between    the    pole 
at  t  racting   rings.     \\ .  R.  S. 

Alloy  containing  magnesium  :   Pi  oduclion  of  an  — 

vng  for  the  deoxidation  of  cast  iron  or  ttn 

Chem.    Fabr.     Griesheim-Elektron,      Erankfor 

Germany.      Eng.    Pat.    100,848,    Jul)     10,    101c 

I  \ppl.    No.   !i7l  I    ol    l'.Mii.)      Under   Int.   Com 

\pr.   28,    1915. 
Is    the    process   claimed    in    Eng.    Pat.    24,007   • 
1908    (this   .)..    1909,    L80,    1  1  13)   the   deox 
prepared  by  addini  ium  or  its  alloys  wit 

aluminiumor  nickel  to  ferrosilicon  (Si  50  80' 
while  the  latter  is  in  a  viscid  or  pasty  condition. 

\\   r.  a 

Zinc;      Electrolytic    deposition    of  on     metaU 

surfaces.      P.       Marino,      Ixmdon.      Eng.      1'at 
[05,255,  Mar.  31,  1910.    (Appl.  No.  4780  ol 
The  electrolyte  consists  of  a  concentre 
solution  of  a  zinc  salt,  to  which  S  to  10° 
sulphuric    acid     (prepared     by    adding     sulphuri 
acid,   sp.   gr.     1-12,  to  one-sixth  of  its  volume  i 
glycerol),  8  to    10%  of  boric  acid,  and   5  to   I" 
of  e    halogen  derivative   of   lactic  acid    prepare 
by   treating    zinc    chloride    with   a    hot     solutio 
oi'  an  e<)uiiuolecular  proportion  of  lactic    a.  id)  In 
been  added.     1>.  N. 

Treating     [electroplating]     articles     clcrlroln 

Apparatus    and    method    of — ■ — .      C.    J.    L*d 
and     l>.     L.     Honevman.     London.      I    ig.     Pa 
105,582,  Alar.  18.  1010.   (  \ppl.  No.  1035  ol   19W 
The  articles  are  fed   by  electrical  mean-  into  tti 
\at    at    regular  intervals  on  an   endless   ■■■ 
and   arc   maintained    in   close  electrical   coi 
with  the  cathode  liars  on  the  com  eyor  l>y  magOBl 
action.      When     the     articles     reach     th        middl 
of   the   vat,   they  are   transferred    by  a   n  .  ilvh 
drum  to  the  second  portion  of  the  conveyor  an 
thence  from  the  vat.     The  drum  is  pro\  ided  wit 
magnetic    mean-    for    hoi, line    the    article 
sufficient    length    of   time   to   turn    th 
their    passage    over    the    drum.   -11.  X. 

|  \felting]     furnaces   and   the    like  ;     Oil   fii 
I.      Hall.      Birmingham.      Eng.      Pat.      !• 
May  ...  1916.    Appl.  No.  6452  of  1916. 
Is    an   oil-tired   melting   furnace   or   the    i 
combustion  chamber  is  provided  with  a  t  u 
inlet    diverging  towards  the  chamber  and 
adjustable    cross-bars   at    its    mouth    to     atomfc 
the  oil  fuel.     The  burner  nuzzle  i-  fixed 
trically  with  the  inlet    and   is  adjustable  toward 
or  away  from  it.  so  that   the  oil  impinge:    on  th 
cross-bars.-   -W.  F.  F. 


Furnaci  :      Smelting 


■     •>•      K"'''>-      l 

t,>  O.  Kirbv.  U-echburg,  l'a..  .1.  Lt.  S uervUli 

Wheeling,  \V.  Ya..  and  S.   \l.   Hoyd,  l'ittsburgl 
p  ,       U.§    Pal    1,222,030,   Apr.   17.   1917.     Dat 
ol    appl.,    Dec.    13,    1916. 
T,n    l„„h   portion  of  the  furnace  is  pre 

iz  of  transvi  we  bridge  walls,   between 
a   base  plate  i-  placed,  thus  forming  ■   sn 
,  oamber.     Two  Hue  ,  nambert  are  arrange 
and   at    opposite  -ides  of  the  smelting  eh 
a,„|    ea,  b    i-   pio\  i, led    with    a    set    ol 
flues.      \    transverse   partition   wall    if    interpose, 
between   these  Hue  chambers,   the   wall   extendin 

u the   base  plate  of  the  smelting  i  liambef  I 

the   bottom    ol    the    bod}    portion,   and    torming 
,,t    transverse    Hue-    leading    from    tin     0 
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umbers  to  a  stack  in  the  rear  of  the  smelting 
limber.  The  bridge  walls,  with  the  outer  bodj 
Bftion.  form  two  transverse  flues  leading  to  the 
aelting  chamber,  and  the  bridge  walls  are 
rovided  with  openings  connecting  these  latter 
ansverse  flues  with  the  longitudinal  Sues.  A 
gnbustion  chamber  is  arranged  in  front  of  the 
aelting  chamber,  with  means  at  the  forward 
id  ol  th'-  partition  wall  for  alternately  opening 
le  and  closing  the  other  of  the  flue  chambers 
p  the  combustion  chamber,  and  a  similar  means 
provided  for  alternately  closing  and  opening 
le  stark  to  the  open  and  closed  flue,  chamber 
sspectively. — B.  X. 

urnatr  fur  the  recovery  of  easily  fusible  metals 
(lead.  tin.  etr.)  from  scrap  materials  of  all  kinds  : 

Continuous .     C.   Gauschemann,  Frankfort. 

Ger.   Pat.  295,739,  Sept.    10.    1915. 

BE  apparatus  consists  of  a  melting  pan  provided 
ith  a  conduit  for  running  off  molten  material, 
id  built  into  a  shaft,  so  that  th.-  products  of  com- 
lstion  from  a  fire  at  the  bottom  of  the  shaft  pass 
■st  under  the  pan  and  then  over  it.  The  material 
i  be  smelted  is  fed  into  the  pan  from  a  door 
iove  and  the  residues  can  be  removed  through 
door  in  the  side  of  the  shaft  just  above  the  pan. 
bis  can  he  done  continuously. — H.  J.  H. 

uriim  ■  :  Electrically  heated  shaft for  recover- 
ing metals  from  low-grade  ores  and  stags.  West- 
deutsche  Tliomasphosphat  -  Werke  G.m.b.H., 
Berlin.    Ger.  Pat.  296,195,  Aug.  6,  1915. 

HE  furnace  contains  a  hearth  in  which  the 
aelting  occurs,  communicating  with  shafts  at 
ipositt-  sides  through  which  the  ore  charge  is 
ipph.-d.  The  electrodes  hang  vertically  and 
ear  of  the  charge  on  the  hearth  itself  ;  air- 
ght  doors  for  observation  of  and  additions  to  the 
large  are  provided.  Heating  is  due  to  electric 
•cs  set  up  between  the  electrodes,  and  with 
le  addition  of  suitable  reducing  agents,  slags 
id  poor  ores  which  cannot  normally  be  profitably 
nelted  are  completely  freed  from  metal,  e.g.,  high- 
■ade  ferromanganese  can  be  recovered  from  slags 
mtaining   10 — 20  °0   of  manganese. — H.  J.  H. 

'eating  furnaces.    C.  Kugel,  Brunswick.    Ger.  Pat. 
296,102,  Mar.  12.  1914. 

HE  temperature  distribution  in  muffles  for 
eating  metal  sheets  and  wires  is  often  unsatis- 
bctorv.  the  temperature  being  excessive  at  the 
ottom.  This  is  avoided  by  applying  the  heat 
i  the  side.  The  heating  gases  pass  up  vertically 
i  both  sides  to  meet  over  the  middle  of  the  roof 
E  the  muffle.  Passing  along  horizontally  to  the 
id  they  are  led  downwards  and  into  a  horizontal 
ue  running  under  the  floor  of  the  muffle  and  thence 
)  the  chimney. — H.  J.  H. 

lloy  bearing.  H.  K.  Sandell,  Assignor  to  H.  S. 
Mills.  Chicago,  111.  U.S.  Pat.  1,223,001,  Apr.  17. 
1917.  Pate  of  app!.,  June  19,  1916. 

_ bearing  is  formed  from  an  alloy  of  50  %  copper, 
5%  antimony,  and  12-5%  each  of  nickel  and 
ad.— B.  N. 


letal  bodies;    Process  of  producing 

Gebauer,  Cleveland.  Ohio.     U.S.  Pat.  1 
Apr.  17,  1917.     Date  of  appl.,  Apr.  12: 

Ietai.  articles  are  moulded  under  great 
■om  a  mixture  of  finely  disintegrated 
Jnstituents  of  varying  melting  points, 
uxture  is  subsequently  treated  at  a 
smperature  between  tlie  melting  point 
instil  uents. — B.  N. 


.     C.   L. 

,223.322, 
1916. 

pressure 
metallic 

and   the 

welding 

s   of   the 


Cowper  stores;      Increasing  the  efficiency  of of 

blast  furnaces.  Warme-Verwertungs-Ges.  m.b.H., 
Siemensstadt.    Ger.  Pat.  295,831,  Oct.  29,  1913. 

Where  recuperators  are  placed  after  the  Cowper 
stove  so  as  to  heat  up  gas  or  air  for  use  in  furnaces 
by  means  of  the  waste  heat  from  the  blast-furnace 
gases,  the  resistance  of  the  regenerative  apparatus 
is  always  small  and  no  considerable  back  pressure 
is  thrown  upon  the  Cowper  stove.  By  increasing 
the  resistance  of  the  heat-exchange  apparatus 
the  back  pressure  is  raised  until  equal  to  the 
strongest  chimney  draught.  Thereby  the  possi- 
bility of  the  introduction  of  cold  air  by  suction 
is  excluded  and  the  size  of  the  apparatus  can  be 
diminished. — H.  J.  H. 

Metals  of  different  melting  points  :    Separation   of 
— •-.       H.    Bendheim,    Bensheim.       Ger.    Pat. 
296,127,   Apr.  25,   1915. 

The  material  from  which  the  fusible  metal  is  to  be 
removed  by  melting  is  charged  upon  the  per- 
forated false  bottom  of  a  tray,  supported  on  rails 
in  a  furnace  chamber.  The  tray  is  heated  by 
direct  fire  from  below  and  is  mechanically  shaken 
backwards  and  forwards  on  the  rails,  which  are 
so  shaped  as  to  impart  to  it  a  vertical  motion  also. 
The  draining  off  of  the  fused  metal  is  thereby 
facilitated.— H.  J.  H. 

Furnaces  [for  heating  metal  billets].  A.  Smallwood. 
London.  Eng.  Pat.  105,81s,  May  25.  1916. 
(Appl.  No.  7115  of  1916.) 

Ht/drometallurgy  [of  ores].  E.  P.  Holden,  Los 
Angeles.  Cal.  Reissue  No.  14,298.  Maj  8,  1917. 
of  US.  Pat.  1,175.867,  Mar.  11.  1916.  Date  of 
appl.,  June  10,   1916. 

See  this  J.,  1916,  546. 

Electric   [smelting]  furnace  ;    Multiple-hearth . 

A.  Helfenstein.  Vienna,  Assignor  to  Union 
Carbide  Co.  U.S.  Pat.  1,223,278,  Apr.  17,  1917. 
Date  of  appl.,  June  5,  1914. 

See  Fr.  Pat.  473,416  of  1914  ;    this  J.,  1915,  498. 

Smelting- furnace.  E.  Ruck,  Swansea.  U.S.  Pat. 
l.2_'3.738,Apr.24,1917.  Dateof  appl., May 6. 1916. 

See  Eng.  Pat,  8265  of  1915  ;   this  J.,  1916,  1066. 

Aluminium  [foil]  ;    Method  for  producing  bands  of 

.      E.   R.   Lauber  and   R.   V.   Neher,   Em- 

mishofen,  Switzerland.  U.S.  Pat.  1.225,011. 
May  S,  1917.    Date  of  appl.,  Feb.  12,  1915. 

See  Eng.  Pat.  20,455  of  1911,  and  Addition, 
dated  Dec.  27.  1911.  to  Fr.  Pat,  434.400  of  1911  : 
this  J..  1912,  192,  647. 

[Electrical]  commutator  brush.  Metal  composition. 
U.S.   Pats.    1.222.999   and    1,223,002.      See   Xi. 
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Electrolytes  :    Concentration  of  - 
of     electrodes.     S.     Procopiu. 

1917,  164,  725—727. 


—    ?'/!  the  vi 
Comptes 


It  is  generally  admitted   that  round  an  eli 
there  is  a  double  (Hehnholtz-Lippmann)  layer  "l 
the    electrolyte   and   that   the   remainder    of    the 

solution  has  a  constant  and  definite  concent  ral  - 
Evidence  is  now  .submitted  thai   there  is  another 
layer  between  the  double  layer  and  the  remaining 

■  >i  tlie  liquid,  and  the  thickness  of  this  i.. 
:  -  discussed. — \V.  P.  S. 
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Patents. 

Oxytji  a   and  hydrogen;    Electrolytic  production   of 

.     Q.  F.  Jaubert,  Paris.     Eng.  Pat.  102,974, 

D.-c-.  2S,  cm;,     i  nder  Int.  Conv.,  Dec.  20,  L915. 
I  \pi'l.  No.  18,553  of  L916.) 

The  electrodes  are  covered  by  bells  brought  near 
to  each  other  to  diminish  the  resistance,  and  the 
active  surface  of  each  electrode  projecting  below 
the  lower  level  <>f  the  bell  is  inversely  proportional 
to  the  volume  of  gas  liberated  at  each  electrode, 
whilst  the  volume  of  each  bell  is  directly  pro- 
portional  to  the  volume  of  gas  Liberated.  The 
bells  are  provided  with  cocks,  or  outlet  collectors 
for  the  gases,  and  with  insulated  sleeves  for  the 

■  aides  connected  (o  the  electrodes.     B.N. 

[Electrolytic]  gas-generator.  I..  P.  Sebille,  Provi- 
dence, R.I.  I'.S.  Pat.  1.222. snO.  Apr.  17.  l!U7. 
I  'ali'  '•!  - « j •  1 '  1  •  •  June  Hi,  1916. 

Oxygen  and  hydrogen  are  generated  electro- 
lytically  and  collected  in  separate  reservoirs.  The 
pressure  in  each  reservoir  operates  a  valve  which 
controls  the  flow  of  gas  to  the  other  reservoir. 
\  device  a  tuated  by  a  float  is  provided  for 
automatically  shutting  off  the  supph  uf  ras  to  one 
reservoir  when  the  pressure  in  the  other  exceeds 
that  in  the  first  by  more  than  a  predetermined 
amount .     \Y.  I'.  !■'. 

Electrolysing  apparatus.  P.  J.  .T.  Mueller,  As- 
signor In  Universal  Oxygen  Co.,  Sheboygan, 
Wis.  c.s.  Pat.  1,221,206,  Apr.  ::.  1917.  Date 
of  appl..  Aug.  16,  19-15. 

\  METAL  tank  is  provided  at  the  top  with  a  flange 
projecting  outwards,  and  with  longitudinal  par- 
titions forming  with  the  Bides  of  the  tank  tin- 
electrodes  of  one  polarity.  An  arched  metal 
cm  er  for  i  be  tank  is  pro\  idea  « it  h  a  corresponding 
flange,  and  the  outer  margin  of  a  metal  diaphragm 
support  is  titled  between  the  two  flanges,  but 
separated  from  th.-m  bj  insula!  ing  packing 
gaskets  drawn  tightly  together  bj  insulated 
bolts.  The  diaphragm  support,  thus  separating 
the  gas  spaces  above  and  below  it.  is  formed 
integrally  with  depending  gas  conduits,  through 
which  pass  metal  plate  electrodes,  depending 
from  the  cover,  alternating  with  the  sides  and 
partitions  of  the  tank.  Tubular  diaphragms, 
surrounding  the  electrodes  depending  from  the 
cover,  .-n-e  clamped  in  grooves  in  the  lower  ends 
of  the  gas  conduits  by  rods  and  co-operating 
okes;  the  diaphragms  consist  of  material  pervious 
to  liquid,  but  when  wetted  are  impervious  to 
B.  N. 

Electric  arcs;    Process  and  apparatus  for  effecting 

chemical   reactions   by   uncus   of  .    A.    V. 

Lipinski,      Zurich,      Switzerland.      Eng.      Pat. 
105,135,  \|u.  28,  1916.     (Appl.  No.  6121of  1916.) 

Electric  arcs  are  produced  within  a  casing 
between  practically  equidistant  electrodes,  which 
me  arranged  in  one  or  several  parallel  plan.-, 
and  are  connected  to  the  various  phases  of  a 
polyphase  current,  the  arcs  being  spread  magneti- 

■  alh  into  a  disc-like  or  conical  form  i  the  electrodes 
may  be  annular  and  concentric  or  in  the  form  ol 
parallel  bars.  The  gases  are  preheated  within 
the  outer  casing,  and  are  then  forced  through 
several  openings  against  one  or  both  side-  of  the 
i lame.  Cold  reaction  gases,  or  chilling  substani  es 
in  the  for i n  of  powder,  are  blown  through  openings 

tins!  one  or  both  sides  ol  the  flame,  so  as  to 
form  a  chilling  zone  on  the  outside  ol  the  reaction 
/one  awaj  from  the  flame,  the  shilling  gases 
partly  carrying  the  reaction  gases  forward,  and 
partly  exerting  a  suction  effect  upon  them 
whilst    there  i-  also  a  -harp  fall  m  temperature 

between    tile    two    Zolle-.         H.    N . 


Chemical  gas-reactions  by  the  aid  of  a  diffuse  electric 

discharge  :    Process   for   carrying    out     — .     11. 

^ndriessens,   Munich.     Ger.  Pat.  296,305,  Sept. 

21,   1913. 

The   reacting   gases  are   led    into  an   alternating 

'  urrent  arc  struck  between  two  parallel  electrodes, 

Midway  between  the  electrodes,  with   its   axis  at 

right    anu'les  to  the  plane  of   the   electrodes  is  a 

tic  Held  produced  bj  an  alternating  current 

synchronous  with  that  of  the  arc  current,     li.  V.  8. 

Galvanic   cell.     M.    L.    Kaplan,    Brooklyn,    X.Y  , 
Assignor  to  Beacon  Miniature  Klectric  Co.,  Inc., 
New    York.       U.S.    Pats.    (A)    1,221,001     and    (B| 
t.221,062,     \pr.    3,    1917.      Hales   of    appl.    (a) 
June  1  and  (if)  Nov.  20,  101  I. 
(a)   Hydrated    manganese    peroxide    for    u 
I.e. dandie  cells  is  produced  by  oxidising  a  mixture 
of  two  equivalents  of  manganous  hyilroxidi 
one  equivalent   of  a   manganous  salt,   with  a  hot 
solution  containing  two  equivalents  ol   potassium 
permanganate,     (b)    \   depolarising  agent   for  dry 
batteries  of  the  Leclanche  type  is  composed  of  a 
mixture  of  10  parts  of  finely-di\  iiled   graphite  and 
15  parts  of  an  ignited,  anhydrous,  artificial  higher 
oxide    of    manganese.     The    latter    is    free    from 
water-sol ul de  substances  capable   of  causing  local 
action,    and    has    less    combined    oxygen    than   is 
shown  by  the  formula,  MnO.. — It.  N . 

Battery-depota  risers  ;  Method  of  making  .    M    ES. 

Holmes.  I .akewood,  Assignor  to  National  Carbon 
Co.,  Cleveland,  obi.,.      C.S.  Pat.  1,221,991,  Apr. 

10,  1917.     Hat '  appl.,  Aug,  25,  1913. 

Manganese  peroxide  is  deposited  on  powdered 
graphite  from  a  solution  of  potassium  perman- 
ganate and  a  manganese  salt  ;  steam  is  admitted 
before  and  during  the  precipitation,  and  the 
product  is  dehydrated  by  calcination.     J.  11.  L. 

{Electrical]  commutator-brush.      Metal  composition. 

11.  K.  Sandell.  Assignor  to  II.  S.   Mills.  Chi 

111.    C.S.   Cats,    (a)  1.222,!)!)'.)  and  (n)   1.223,002, 
Apr.    17.    CUT.      Hates   of   appl.,    (a)    Mat 
(b)  Sept.  12,  1916. 

(A)   A  COMMUTATOR   brush  is  cast    from  an  alloy  e( 
about    50%    copper,    about    33°,,   antimon; 
about    17",,  of  nickel  and  had.  with  more  thai 
of    nickel.      in)   A    cast     metal    contact     point.    (Ol 
making  and  breaking  electrical  circuits,  is  formed 
from  a  composition  comprising  substantially  pure 
nickel    containing    upwards  of  :i ",,  of    union, 
graphitic  carbon. — B.  X. 

Electrode  |  for  electric  furnaces]  •'ml  coating  therefor. 
.1.  C.  King.  Montreal.  Canada.  C.S.  Pat. 
1,223,986,  Vpr.24,1917.Datc  of  appl..  July31, 1916. 

The  coating  comprises  a  mixture  of  2-'i  to  75 
graphite,  and  7.".  to  -■">",,  of  fireclay  by  weight,  the 
mixture  ha\  ing  approximateh  the  same  expansion 
and  contraction  as  the  material   of  the  electrode 

— B.  V 

Electrolysis  :  Process  for  treating  organic  compound* 

by .      A.    Piguet.    \ssignoi-  I.    So.-,  of  ( 

Ind.  in  Basle,  Switzerland.      C.S.  Cat.  1.22:" 
May  8,  1917.      Hate  oi  appl..  Pec.  31.  1915. 

See  Eng.  Pat.   15,750  of  1915;  this  J.,   1916 

Process    for     purifying     and     improving 

preparations.     Ger.  Pat.  290,053.     Sei    V. 


XII.     FATS;    OILS;    WAXES. 

Fish-liver  oils  :    Natural  occurrenci  "I  hi'ih  ,< 

ages   of    hydrocarbons    in    certain    .     A.   • 

chapman.'    Analyst,  1917,  42,  161      168. 

Tin    presence  ol  high  proportions  of  hydrocarbon 
in  shark-liver  oils  (this  J..    1917,   392)  invo 
revision  of  the  accepted   constants  for  those  ml- 
For   example,    the   sp.    gr.    ol     Arctic    and 
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shark  oils  at  15°/15°  C.  is  given  in  text  books  as 
ranging  from  0-9105  to  0-9285,  whilst  that  of 
shark  liver  oils  composed  largely  of  the  hydro- 
carbon ranged  from  0-86  to  088,  and  it  is  probable 
that  genuine  oils  may  show  intermediate  values. 
Iodine  values  recorded  for  shark  oils  range  from 
98-9  to  102,  whereas  the  hydrocarbon-containing 
oils  show  iodine  values  of  about  360.  Ordinary 
shark -liver  oil,  agair,  yields  20  to  25  %  of  a 
bromine  compound  insoluble  in  ether,  as  compared 
with  upwards  of  76%  obtainable  from  hydro- 
carbon-containing oils.  In  view  of  these  facts 
shark-oil  will  in  future  have  to  be  bought  and  sold 
on  the  results  of  analysis.  Shark  oil  containing 
spinacene  may  be  distinguished  from  fish-liver 
oils  adulterated  with  added  hydrocarbons  by 
the  high  iodine  value  of  the  unsaponifiable  matter 
and  the  high  yield  of  bromides  insoluble  in  ether. 
Since  spinacene  does  not  give  the  ordinary  colour 
reactions  of  liver  oils,  shark -liver  oil  which  contains 
it  gives  these  colour  reactions  much  more  faintly 
than  ordinary  liver  oils.  Spinacene  gave  an 
efflux  velocity  of  78  see.  for  50  c.c.  in  Redwood's 
viscometer  at  21°  C,  as  compared  with  an  average 
of  370  sec.  for  rape  .  oil.  As  this  hydrocarbon 
oxidises  very  readily,  the  use  of  oil  containing  it 
might  be  dangerous  for  such  purposes  as  the  oiling 
of  wool  (see  Fairley  ?nd  Burrell,  this  J.,  1917, 
113).— C.  A.  M. 

Whale  oil  ;   Chemical  composition  of  hardened 


B.  Svendsen.    Tidskrift  Kemi,  Farm.,  og  Terapi. 

1916.  [20],  285—292.     Z.  angew.  Chern.,   1917, 
30,  Ref.,  95. 

A  sample  of  hardened  whale  oil  had  acid  value 
1-5,  saponification  value  195-7,  iodine  value  59-8, 
refractometer  reading  at  40°  C,  50  ;  it  yielded 
no  insoluble  bromide.  The  fatty  acids  consisted 
of  10-8%  of  mvristic  acid,  17-9%  of  palmitic  acid, 
10-6%  of  Bull's  Cla  -acid  (this  J.,  1906,  1158), 
10-8%  of  stearic  acid,  27-7%  of  oleic  acid,  3-4% 
of  arachidic  acid,  8%  of  a  solid  acid,  C22H3602, 
2-5%  of  behenic  acid,  and  8-8%  of  a  solid  acid, 
Ci2H40O2. 

Erucic,   brassidic,    and  isoerucic  acids  ;   Isomerism 
of    .      V.  L.    Mascarelli.  Oazz.  Chim.  Ital.. 

1917,  47,  I.,  160—167.  (See  this  J.,  1916,  262.) 
Results  obtained  by  the  cryoscopic  and  eutectic 
methods  confirm  the  conclusions  previously  drawn 
with  regard  to  the  relationship  of  these  acids. 
Between  erucic  and  brassidic  acids  there  is  a 
relationship  of  true  isomerism  comparable  with 
that  existing  between  oleic  and  elaidic  acids. 
The  results  also  agree  with  those  previously 
obtained  which  indicate  that  erucic  acid  has  a 
cis-  and  isoerucic  acid  a  trans-  configuration. 
The  relationship  between  brassidic  and  isoerucic 
acids  does  not  appear  to  be  one  of  true  isomerism, 
but  is  more  probably  a  case  of  polymorphism. 

— 0.  A.  M. 

Patents 

Watalylically-useful    substances     [for   hydrof/enating 

oils]  :    Methed  of  packing  .     N.  Sulzberger, 

New  York.  U.S.  Pat.  1,223,123,  Apr.  17,  1917. 
Date  of  appl.,  Sept.  5,  1916. 
A  precipitated  catalyst  obtained  by  treating 
a  soluble  nickel  compound  with  sodium  silicate  is 
preserved  and  rendered  suitable  for  shipment 
by  mixing  it  with  hardened  or  hydrogenated 
cottonseed  oil  which  is  solid  at  ordinary  tempera- 
tures. The  solid  mass  may  be  cut  into  pieces 
containing  known  amounts  of  catalytic  material. 
The  catalytic  product  is  suitable  for  hydrogenating 
further  quantities  of  cottonseed  oil.- — W.  F.  F. 

Detergents ;    Process   of  preparing  .     A.   Im- 

hausen,   Witten.     Ger.   Pat.   296,922,   Dec.    11, 
1915. 

A  detergent  is  made  from  a  mixture  of  soap, 


petroleum  spirit  (benzine),  and  a  compound 
which  yields  oxygen  (sodium  perborate),  with  the 
addition  of  alkali  carbonate  and  an  equivalent 
quantity  of  an  acid,  or  of  ammonium  chloride, 
to  protect  the  benzine  vapours  from  oxidation 
and  avoid  the  risk  of  explosion  when  tin-  prepara- 
tion is  mixed  with  hot  water. — ('.  A.  M. 

Catalytic  device  [for  hydrogenating  fats  or  oils).  J. 
Dewar,  London,  and  A.  Liebmann,  Weybridge, 
Assignors  to  The  Procter  and  Gamble  Co., 
Cincinnati,  Ohio.  U.S.  Pat.  1,222,608,  Apr.  17, 
1917.     Date  of  appl.,  June  16,  1915. 

See  Eng.  Pat.  15,668  of  1914  ;  this  J.,  1915,  1102. 

Catalysing  agent  for  the  reduction  of  fats  and  un- 
saturated fatti/  acids  ;  Process  of  making  a . 

0.  Paal.  Erlangen.  Germany,  Assignor  to  The 
Hydrogenation  Co..  Cincinnati.  Ohio.  U.S. 
Pat.  1.222,660,  Apr.  17,  1917.  Date  of  appl., 
Mar.   IS,   1911. 

See  Fr.  Pat.  425,729  of  1910  ;  this  J.,  1911,  1022. 
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Oil  varnishes  ;  Determination  of  volatile  "  thinners  " 

in .     A.  de  Waele  and  F.  Smith.     Analyst, 

1917.  42,  170—173. 

Volatile  solvents  in  oil  varnishes  may  be  rapidly 
and  accurately  determined  by  the  following 
method  : — From  3  to  4  grms.  of  the  varnish  is 
boiled  with  60  to  70  c.c.  of  water  in  a  carbon- 
dioxide  flask  over  a  free  flame  until  no  odour  of 
the  solvent  is  perceptible  in  the  escaping  steam 
(about  5  min.).  To  facilitate  the  removal  of  the 
solvent  it  is  advisable  to  have  a  piece  of  weighed 
broken  glass  in  the  flask,  which  is  kept  in  constant 
rotary  motion  during  the  boiling.  After  removal 
of  the  bulk  of  the  water  by  decantation,  a  few  c.c. 
of  strong  alcohol  or  methylated  spirit  is  added,  and 
the  flask  is  immersed  up  to  the  neck  in  boiling 
water.  This  treatment  is  repeated  with  acetone 
until  the  residue  appears  quite  clear,  which 
indicates  the  removal  of  all  water.  The  acetone 
vapour  is  then  expelled  by  blowing,  and  the  flask 
is  cooled  and  weighed.  The  residts  thus  obtained 
are  usually  about  1-5%  lower  than  those  given  by 
Mcllhiney's  method  (this  J.,  1895,  78),  but  it  is 
pointed  out  that  in  the  latter  method  an  average 
allowance  of  2  c.c.  per  100  grms.  of  varnish  is 
made  irrespective  of  the  nature  of  the  distillate, 
and  that  it  is  probable  that  the  allowance  for  the 
solubility  of  petroleum  spirit  in  water  should  not 
be  so  high  as  this. — C.  A.  M. 

Resin   in   rosin   size;   Determination   of - 


.  E. 
Heuser.  Papier-Zeit.,  1916,  41,  1503—1504. 
Z.  angew.  Chem.,  1917,  30,  Ref.,  40. 

A  volumetric  method  may  be  used  instead  of  the 
more  tedious  gravimetric  method  : — 25  c.c.  of  t lie 
size  solution  is  treated  in  a  separating  funnel  with 
dilute  sulphuric  acid  and  extracted  with  ether. 
The  ethereal  solution  is  washed  with  water  until 
neutral,  evaporated  slightly,  and  made  up  with 
alcohol  to  100  c.c.  An  aliquot  portion  of  this 
solution  is  titrated  with  iV/10  sodium  hydroxide  ; 
the  values  calculated  from  the  result  coincide 
within  0-5%  with  those  obtained  gravinietrically. 
With  sizes  made  from  rosin  of  unknown  origin,  an 
average  acid  value  of  about  12  should  be  used  in 
the  calculation. — J.  F.  B. 

Patents. 

Paint  or  enamel  material  ;  Process  of  making . 

L.  Ornstein,  Brooklyn,  X.Y.   D.S.Pat.  1,222,980, 
Apr.  17,  1917.     Date  of  appl.,  May  1,  1916. 

A  mixture   of  a  phenol    or   cresol    solution  an 
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alkali,  formaldehyde,  and  hydrochloric  acid  is 
allowed  to  settle  in  order  to  produce  an  o:l-like 
precipitate.  \  second  oil-like  precipitate  is  pro- 
duced by  heating  a  mixture  oi  a  phew  1  solution, 
in  alkali,  and  formaldehyde  to  the  boiling  point 
and  adding  a  further  quantity  of  formaldehyde, 
precipitates  are  then  combine  1.  \wtii  or 
without  the  addition  of  an  acid  salt.     A.  15.  s 


Titan  pigment  ;  Composite 


and  method 


of  producing  the  .wwc.  I..  K.  Hail  mi.  Niagara 
Falls.  N.T.j  Assignor  to  The  Titanium  Alloy 
Manufacturing  •'<'..  New  York.  Reissue  No. 
I  1.2S9,  \pr.  24,  L917,  of  U.S.  Pat.  1.155,462, 
1  it.  5,  1915.     Date  of  appL,   i.ug.  3,  1916. 

this    .1..    L915,    L104.     The    product,    which 

may   contain   a   small   proportion   of    iron   < .  x  i  <  1 1  • .    is 

■  n  One  powder,  of  white  colour  fainih  tinged 
with  cream,  and  sp.  gr.  2*95—3*10. 

Titanic  oxide  pigments;  Manufacture  of  wmposite 

.     S.  Wade,  London.     From  The  Titanium 

AJloj  Manufacturing  Co.,  New  Fork,     lam.  Pat. 
105,646,  Ma>   in.  1916.    (  \ppl.  .No.  6701  of  L916.) 
See    tJ.S.   Pat.    1,155,462    of    1915,    and    Reissue 
thereof;  this  J..  1!)15,  1104.  and  preceding. 

Titanic  oxieU    pigments;  Manufacture  of  composite 

.     E.  Wade,  London.     From  The  Titanium 

\llov     Manufacturing    Co..    New    STork.     Eng. 

Pat.  Hi."..';  IT..  Mav  :i.  191(3.  (Appl.  No.  lili.V 
of  1916.) 

r.s.  Pat.  1,205,144  of  1916;  this  J".,  1917,  91. 

Resffieni  composition  tost  i>riitir<-.--'  rollers.  C.  E. 
Soane,  Assignor  to  Usher-Walker.  Ltd.,  London. 
I  ,S.  Pat.  I.L'L':;.T15.  Apr.  24,  1917.  Date  of 
appl..  Feb.  2,  1916. 

See  Eug.  Pat.  2167  of  1915;  this  J..  1910.  368. 

Process  of  preparing  monoazo  duestuffs  suitable  fir 
thr  manufacture  of  pigments.     Get.  Pat.  296,991. 

-      IV. 


suitable  for  practieal   us,..      Vulcanised   tree  scrap 

has  a  low  tensile  strength.  Acetic  arid  is  a  quite 
satisfactory  coagulant,  and  is  less  likely  to  affect 
the  rubber  adverserj  than  e.g.,  sulphuric  acid, 
oked  sheet  vulcanises  fairly  rapidly  (rubbd 
9b.  sulphur  10",.  Tii  minutes  at  ."0  lb.  pressure 
(147-6  C.)  in  a  mould)  and  gives  good  tensile 
results  (2300— 2400 lb.  per  Bq.  in.).  Crepe  vul- 
canises much  more  slowly  (105 — 130  minutes) 
than  t Ik-  corresponding  sheet,  and  lias  very 
often  inferior mechanieal  properties.  Over-working 
iilated  rubber,  in  preparing  crepe, 
has  little  effect  on  mechanical  properties  ol  the 
vulcanised  pro, lu,t  or  upon  rate  of  cure  (com- 
pared with  lightly-worked  crfipe).  Thick  crepe 
l n i ilt  up  from  linn  differs  little  from  tin-  latter 
in  cure  or  strength,  but  when  made  direct  from 
the  eoaguhun  cures  quicker  than  the  corresponding 
t  bin  crepe.  Different  methods  of  drying  havi 
very  little  effect.  Smoking  of  sheet  ml, her 
lengthens  tin-  time  oi  cure  and  sometimes  affects 
mechanical  properties  adversely.  Addition  of 
alkaline  creosote  before  coagulation  doe 
affect  the  properties  of  dry  sheet  rubber.  The 
Wickham  and  Byrne  processes  do  not  give  superiof 
mechanical  properties  in  the  vulcanised  product, 
Pressing  dry  rubber  into  block,  or  rolling  with 
or  without  tension  has  very  little  effect .  Products 
obtained  by  fractional  coagulation  do  not  differ 
appreciably.  Rubber  allowed  to  remain  wel  after 
coagulation  of  creosoted  latex,  cures  quickly  ami 
has  good  mechanical  properties.  Such  rubber 
loses  some  protein  on  washing.  Kate  of  cure 
appears  to  be  related  to  the  moist  condition  of  the 
rubber  and  sometimes  varies  inversely  with  the 
amount  of  protein  present,  but  a  sample  obtained 
by  evaporation  of  latex  in  vacuo — containing 
therefore  much  protein-  also  cured  very  quickly. 

It  would    appear  that    a    quiek-CUring   rubber   with 

good  mechanical  properties  could  be  obtained 
by  pressing  wet  creosoted  sheet  into  blocks  of 
suitable  si/.e.  Bulking  tb,  product  obtained  over 
long  periods  seems  at  present  to  i„-  the  only 
method  of  ensuring  approximate  uniformity  in 
rate  of  cure. — K.  \\ .  L 
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Plantation  rubber  ;    Investigations  of  Uu    quality  of 

conducted  under  ike  Ceylon  rubber  research 

me.     Bull.  Imp.   Inst..   1916,   14,  495 — 566. 

.  at  ions  deal  with   the   effect    upon   the 

n      hanical  properties  of  the  vulcanised  rubber  of 

1 )  met  hods    of    coagulat  ion  ;     (2  I    I  he 

;  it  ion   of   substances   to   the   latex    to    retard 

■  ■.•illation  ;     (3)   the  form   of   the   rubber; 

t  be    met  hi  id     of    drying  :      (5)    "  o\  er-woi 

lily  eoagulat  e,|  rubber  in  the  washing  machine  ; 

methods  of  smoking  ;    (7)  drying  sheet 
rubl  i  ension  :    (S)  rolling  up  wel  and  dry 

ber,    \\  I:  b    and    w  ithoul      tension  ; 
conversion    of    wel    and    dry    crepe    into    bio 
(10)    separating    the    rubber    from    the    la!,-x    in 
portions.     The    latex     was    obtained 
from   two  sets  ol   trees,   7  and    16     20   years  old 
respectively,  on  the  Gifciyanakande  estate  Kalut  - 
bull   details  of  the  methods  of   preparing  and   of 
■  ■les    are    given  :     con!  n  I    specimens 
were  prepared  in  each  section  of  the  work.      Under 
( 1 1.  snoi                coagulation,  and  coagulation  by 
and    by   heat    were    itudied  :     under    (2)   the 
immonia,  sodium  sulphite,  and  formal- 
dehyde :    under   (3)   pressed   and    machine  si t. 

thin  and  thi(  I  under  i  I  ■  ,!r\  ing 

i  emperal  ores  in  t  he  air,  and  in  a 
\  ocuum  dryer  ;  undei  (6)  h  ere  im  luded  t  be 
Wickham  and  Byi  Prom  the  results 

obtained  the  following  conclusions  were  drawn  : — 
Spontaneous  coagulation  usually  yields  good, 
quick-curing  rubber,  but   the  thon  ely 


-.  o.  de  Vrieoa 
Centra]  Rubber  station.  Buitenzorg.  India] 
Rubber  .1..  1917.  53,  653. 

As  a  result  of  a  number  of  comparative  experi- 
ments on  the  coagulation  ol  latex  by  acetic  acid 
and  by  sugar,  it  was  found  that  the  differences 
between  the  rubbers  produced  were  very  slight. 
Tensile  strength,  "slope."  and  viscosity  were 
nearh  always  the  same,  while  in  the  rate  of  cure 
a  small  difference  was  generally  observed,  some- 
times  favouring  acetic  acid   and   sometimes  sugaM 

In    tin series    of    experiments,    the    uniformity 

from  day  to  day  with  sugar-coagulation  equalled 
thai  with  the  acetic  acid  process.  Preliminary 
observations  indicate  that  sugar-coagulated  rubber 
i„, sseses  good  keeping  qualities. 


llmi      rubber  :      Tackiness 


( ...rter. 


Gummi-Zeit.,  1910,  30,351.     Chein.-7.cit..  1917, 
41,   Rep.,  36. 

SAMPLES  of  raw  rubber  contained  in  scaled  lulu* 
were   u  bj    exposure  to  light   when    the 

tubes  Here  I'd  led  with  hydro)  en  or  i  ai  I, on  dioxide, 
but  b<  ■'  tack)  when  oxygen  was  present). 
Oxidation  was  slow  during  tin  lirst  0  days,  then 
incri  ased  in  speed,  reai  bins'  a  maximum  in  'M  days. 
Knzyii  d.  sue  ,■  samples  st . 

bj  iieat  behaved  in  tin-  same  way.  Udehydsl 
were  present  inthetackj  rubber.      E.  W.  L. 

Patent. 

i  loth  for  I  ■    I  .s.  Pat.  1.222,100. 
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Green   walnut  shells ;    Tannin   content   of 


Paessler.     Ledertechn.    Ruads.,    1910,    8,    189. 

Z.  angew.  ('hem..  1917.  30,  Ref.,  48. 
Green  walnut,  shells  contain  22-2%  of  a  tannin 
which,  though  sensitive,  is  apparently  usable.  In 
addition  the  relation  between  this  and  the  non- 
tans  is  satisfactory.  The  collection  of  these 
walnut  shells  for  leather  manufacture  is  recom- 
mended.— H.  J.  H. 

Humic  acid  (Did  tannins.  W.  Moeller.  Collegium, 
1916,  330—333,  350—359.  Z.  angew.  Chem. 
1910.  29,  Ref.,  520. 

Extracts  made  from  decomposing  oakwood  give 
the  Procter-Hirst  reaction  for  sulphite-cellulose 
with  an  intensity  varying  with  the  degree  of 
decomposition,  and  evidently  Contain  compounds 
similar  to  those  present  in  sulphite-cellulose. 
Extracts  of  other  decomposed  vegetable  materials 
also  give  the  reaction,  which  apparently  depends 
on  the  presence  of  the  humic  acid  always  formed 
by  the  decomposition  of  wood,  etc.  Hide  tanned 
with  humic  acid  showed  the  characteristic  defects 
of  a  sulphite-cellulose  tannage. — F.  C.  T. 

Humic  acid  and  tannic  acid.  W.  Moeller.  Col- 
legium, 1 910,  385—393.  Z.  angew.  Chem.,  1917, 
30,  Ref.,  48.     (See  preceding  abstract.) 

The  whole  of  the  tannin  can  be  precipitated  from 
solutions  by  humic  acid  with  the  addition  of 
hydrochloric  acid.  As  the  quantity  of  humic  acid 
necessary  varies  with  the  kind  of  tannin,  the 
author  holds  that  the  "  humic  acid  value  "  should 
be  useful  in  analytical  work  With  tannin  solu- 
tions containing  sulphite-cellulose,  a  separation  is 
possible  by  the  use  of  humic  acid. — H.  J.  H. 

Tanning  substances  ;  Fischer's  synthesis  of  dep&ides 

and .     J.A.Wilkinson.     South  Afr.  J.  Sci., 

13,  No.  4.     Chem.  News,  1917,   115,  208—209, 
217—  21  8. 

This  paper  summarises  Fischer's  work  on  the 
svnthesis  of  depsides  and  the  constitution  of  gallo- 
tannic  acid.  (See  this  J.,  1913.  500;  1912,  503 
and  1043.)— F.  C.  T. 

Patents. 

heather  ;  [  Tanning]  process  for  manufacturing . 

F.  W.  Weber.  Perth  Amboy.  N.J..  Assignor  In 

The  Roessler  and  Hasslacher  Chemical  Co.,  New 

York.      U.S.     Pat.     1.221.929.     Apr.     10,     1917. 

Date  of  appl..  Sept.  11,  1915. 

The  hides  are  prepared  in  any  suitable   manner 

and  then  soaked  in  a  solution  of  a  zinc  salt  and  a 

tanning  liquor,  the  latter  consisting  of  a  solution 

of  chromium  sulphate,  having  as  a  maximum  two 

mols.  of  base  1  o  three  of  acid  or  as  a  minimum 

four  of  base  to  five  of  acid.     The  hides  are  then 

treated  with  a  solution  of  a  "  diphosphate,"  and 

sufficient  peroxide  to  neutralise  the  diphosphate, 

rinsed,  and  treated  with  fat,  to  act  on  the  oxygen 

retained  in  the  pores. — B.  N. 

Wanning   /tides   and   skins;   Process   for .     I.,. 

Sibupp,     Neckargemiind.     tier.    Pat.    290,071, 
June  10,  1911. 

Tin:  hides  and  tan  liquor  are  contained  in  a 
revolving  drum  in  which  a  vacuum  is  maintained. 
The  bulk  of  liquor  diminishes  by  evaporation,  but 
the  reduced  pressure  makes  it  possible  to  draw 
fresh  liquor  into  the  drum  through  a  channel  in  the 
axle  without  interruption  of  the  process.  The 
evaporation  has  a  cooling  effect  and  prevents  the 
heating  up  of  the  charge.  The  tanning  process  is 
accelerated  and  has  a  beneficial  effect  on  the 
leather  produced. — H.  J.  H. 


Stabilising  of  bile  and  other  tryplic  enzymes   [c.tj., 

artificial  bates]  ;  Process  of .    O.  Riebensahm, 

Wohlau, Germany.  Ger. Pat. 296,301.  May  20,1916. 

Bile  or  other  like  enzyme  preparation  is  treated 

with  aluminium  silicate,  when  it  may  be  preserved 

for  months  free  from  smell. — F.  W.  A. 

Electro-tanning;    Method   and   apparatus   for . 

L.  A.  Groth,  London.  U.S.  Pat.  L222.861, 
Apr.  17.  1917.      Date  of  appl..  Oct.  5,  UH4.' 

See  Eng.  Pat.  19,239  of  1912  ;  this  J..  1913,  952. 

Dyeing  of  tanned  calfsskin  in  the  hair,  and  of  goods 
produced  therefrom.    Ger.  Pat.  296,394.    See  VI. 
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Soil  ;    Biological  changes   in 


daring   storage. 


F.  E.  Allison.  Soil  Sci.,  1917.  3,37—02. 
To  ascertain  how  long  a  fresh  soil  sample  would  be 
kept  without  alteration  of  its  biological  properties', 
four  different  soils  (Penn  shaly  loam.  Penn  gravelly 
loam,  Sassafras  sandy  loam,  and  Alloway  (day) 
were  investigated.  The  samples  were  taken  in 
winter,  when  the  ground  was  lightly  frozen,  and 
it  was  found  that  the  bacterial  numbers  underwent 
a  marked  initial  decline  in  the  first  two  hours, 
and  then  began  to  rise.  After  the  first  day  there 
was  another  decrease,  followed  by  a  steady 
increase  between  the  fourth  and  seventeenth 
days.  Hence,  in  winter,  change  of  temperature 
is  the  factor  determining  the  bacterial  numbers 
in  a  soil  on  removal  from  the  field  to  the  laboratory. 
Ammonification  of  the  nitrogen  in  peptone  and 
in  dried  blood  tended  to  vary  directly  with  the 
numbers  of  bacteria  whether  in  solution  culture 
or  in  the  soil  itself.  The  effect  of  storage  on 
azofying  and  nitrifying  organisms  was  very  small. 
Similar  experiments  made  on  air-dried  soil  samples 
showed,  generally,  a  marked  decrease  in  bacterial 
numbers  and  activities  during  the  drying.  The 
decrease  was  particularly  great  for  the  clay  and 
sandy  loam  soils,  but  was  absent  entirely  from 
the  shaly  loam.  The  decrease  in  the  ammonifica- 
tion of  peptone  was  great  for. all  soils,  but  with 
dried  blood  ammonification  was  as  rapid  in  air-dried 
as  in  moist  samples.  The  experiments  were 
repeated  on  samples  of  shaly  loam  and  sandy 
loam  taken  in  mid-summer,  and  similar  results 
were  obtained,  except  that  the  biological  changes 
were  much  less  abrupt,  the  decrease  in  bacterial 
numbers  and  of  ammonifying  power  continuing 
slowly  for  at  least  two  months.  During  the 
winter  months,  plates  should  be  poured  for  the 
bacterial  counts  and  ammonification  tests  should 
be  started  immediately  the  soil  is  brought  into 
the  warm  laboratory.  In  summer,  it  is  advisable 
to  start  the  counts  without  much  delay,  but  the 
ammonification  experiments  need  not  be  begun 
for  about  10  days.— E.  H.  T. 

Soil  bacteria  ;    Effect  of  some  acids  ami  alkalis  on 

in   the  soil  solution.     O.  M.  Gruzit.     Soil 

Sci.,  1917,  3,  289—295. 
Soil  solutions  were  extracted  from  a  sandy  and 
a  rich  sandy  loam  soil  and  after  treat  incut  to 
render  them  acid,  alkaline,  or  neutral,  were  placed 
in  pure  sterile  sand,  bacterial  counts  being  made 
at  intervals  on  sodium  asparaginate  agar.  With 
iV/1200  hydrochloric  or  sulphuric  acid  about 
99 %  of  the  bacteria  were  destroyei  1  ;  with  A'  210  1 
acid  the  number  remained  constant  ;  arid  with 
N  /2840  acid  the  growth  was  inhibited  to  the  extent 
of  43%  as  compared  with  the  growth  in  presence 
of  AT,'412  alkali,  almost  exact  h  corresponding 
to  the  toxic  action  of  this  strength  of  acid  to 
Indian  corn  (maize)  seedlings.  Alkali  solutions 
became  toxic  at  a  concentration  of  ZV/1000  j 
on   standing   they   gradually    became    neutral   and 
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(hen  acid.  Neutral  media  supported  bacterial 
life  only  feebly  and  for  a  short  tune,  and  as  they 
became  acid  the  bacteria]  numbers  diminished 
rapidly.     E.  II.  T. 

Soil;  Organic  matter  of  the  — .  ///■  Production 
,,i  ill/mux  from  manures.  R.  \.  Gortner.  Sou 
Sri..  HUT.  3,  1     8.     (Seethis  J.,  1917,  226,  227.) 

Powdered  silk  waste,  powdered  wool,  flour,  and 
alfalfa  (lucerne)  meal,  were  added  t>>  moisl  subsoil 
from  the  farm  of  the  Minnesota  kgric.  Exp. 
Station,  the  mixtures  moistened  with  infusion 
of  si.il  bacteria,  and  lefl  for  one  year  in  bottles 
in  a  greenhouse,  the  moisture  content  being  kepi 
constant.  Determinations  of  the  organic  carbon, 
nitrogen,  and  humus  showed  thai  the  incubation 
had  resulted  ina  lossoi  carbon,  varying  from  18-4 
to  5r>",„  a  1>».-  of  nitrogen  i">"  26-5%)  which 
was  noi  proportional  to  the  loss  of  carbon,  and 
a  loss  "i  ammonia  soluble  humus,  1 1 1 < -  amount  of 
which  appeared  to  be  directly  proportional  to 
the  loss  of  nitrogen.  When  the  humus  extracl  ions 
were  made  uH1h.ui  previous  leaching  with  I ",, 
hydrochloric  acid,  i  here  was  no  appreciable  •  hange 
iii  three  cases,  and  in  the  fourth  there  was  a  loss  ol 

00%.     Hence  the  belief  in  t  lit:  specilic  humili. at  ion 

of  organic  material  added  to  a  soil  appears  to  be 
without  foundation.  (See  also  Fraps  and  Hamner, 
Texas    Agric.    Exp.   Stat.,    Hull.    No.    129,    1910.) 

B.  II.  T. 

Soil;  Organic  matter  o)  tht  .  IV.  Some  data  on 

humus-vhoaphoric    acid.     R.    A.    Gortner    and 

W.M.shaw.     Soil  Sci.,  1917,  3,  99     111.     (See 

preceding  abstract . ) 

Determinations  of  the  phosphoric  acid  contents 

of  the  ash  derived  from  the  humus  which  had  I n 

extracted  with  1  %  ammonia  solution  (as  NH4OH) 
without  preliminary  leaching,  and  of  thai  ex- 
tracted by  leaching  with  I",,  hydrochloric  acid. 
showed  that  in  throe  of  the  eight  soil  types  more 
phosphorus  was  dissolved  by  the  former  process 

than  by  the  latter,   and   only   in  one  case  did   the 

acid  extracl  more  phosphoric  acid  than  the  alkali. 
No  relation  could  be  traced  between  the  amounts 
of  phosphoric  a.id  extracted  directly  by  ammonia 
and  that  extracted  by  the  same  solvent  after 
leaching  with  hydrochloric  acid,  nor  between  the 
humus-phosphoric  acid  contents  and  the  known 
fertility  of  the  soils.  Although  no  analytical 
method     of     differentiating     organic     phosphoric 

acid  and  thai  adsorbed  by  soil  coll. .ids  has  i o 

devised,  yet  it  is  probable  thai  the  phosphoric 
aeid  in  humus  is  mostly  of  inorganic  nature.  The 
fad  that  the  ash  content  of  ammonia  extracts 
-of  the  same  soil  varied   between  6-7  and   32-6% 

shows   that    much    adsorl.ed    mineral    matter   must 

have  been  present,  similarly,  determinations  of 
humus   potash   are   vitiated    by   the   presence   of 

adsorl.ed      potassium     compounds,    and     prohahly 

potash  occurs  in  soils  onh  in  inorganic  combina- 
tion.—E.  II.  T. 

ZAme-reqyiremeni  methods;  Relation  between  indica- 
tions of  several  and  (he  soil's  content  of  bases. 
C.  J.  Schollenberger.     Soil  Sci.,  1917,  8,279     288. 

The  utility  of  many  methods  of  determining  the 
lime-requirement  of  soils  is  restricted  because  the 

indications    afforded    l.\     I  hem    do    not    agree    snlli- 

ciently  accurately  with  tin-  requirements  of  fleld- 
practi'ec.  Nevertheless  the  data  supplied  bj  such 
determinations,  when  properly  Interpreted,  throw 
light  upon  the  changes  taking  place  In  the  basic 
materials  of  a  soil.  Experimenting  upon  a  Miami 
clay  loam  and  upon  a  Clyde  clay  Boil,  both  acid- 
extracted  and  washed,  the  vacuum  method 
(heating  the  soil  with  finely-divided  .alcium  car- 
bonate under  diminished  pressure  and  determining 
the  liberated  carbon  dioxide)  was  found  to  be  the 

most     nearh     quant  it  at  i\  e.    as    well    as    the    most 


generally  applicable.     The  results  obtained  by  the 

llutchinson-MacI.eiman  method  (this  .1..  19]  1,932) 
gave  consistent  results  for  the  two  sods,  and 
although  they  ran  parallel  to  those  from  the 
vacuum    method,   they    were   consistently   lower; 

the     tests    with     unextracted     soils     resulted    simi- 

larly.  outdoor  pot  experiments  on  a  variety 
of  soils  containing  growing  soya  Leans,  wheat,  and 
clover,  showed  that  the  addition  of  quantities  of 
precipitated  calcium  carbonate,  indicated  as 
necessary  by  the  vacuum  method,  rarely  led  to 
results  which  were  not  satisfactory.  A  few 
experimental  data  indicated  the  existence  of  a 
relation  I iet ween  the  percentage  of  the  total  lime- 
reipiiremetit  satisfied  and  the  reaction  to  litmus. 
carbonates  being  absent. — E.  H.  T. 

Nitrous  nitrogen  in  irrigated  soils.     J.  K.  Greavi 

R.  Stewart,  and  ('.  T.  Hirst.      Soil  Sci..   1017.  3, 

149—154. 
Tilt:  results  of  over  eight  hundred  determinations 
of  nitrous  nitrogen  in  a  calcareous  soil  during  foul 
seasons,  showed  that  the  amount  was  very  small. 
but  evenly  distributed  throughout  the  soil.  Tha 
total  quantity  varied  from  a  mere  trace  to  17  II.. 
per  acre,  and  variations  in  t  he  amount  of  Irrigation 
water  and  in  the  application  of  manure  had  no 
appreciable  influence.  There  was  no  observant 
relationship  bet  ween  the  nitrous  and  nit  ri.  nitrOj 
contents,  the  ratio  varying  from  I  :  :.-ii:>  to  1  :1 
A  slight  seasonal  variation  was  discovered;  with 
alfalfa  (lucerne)  and  oat  crops  the  nitrous  nitrogen 
was  highest  iii  the  spring  and  fell  towards  autumn, 
with  potatoes  and  maize  it  was  lowest  in  the 
spring  and  highest  in  the  autumn.  The  maximum 
amount  ill  fallow  soil  was  found  in  mid-sunimer. 
and  in  alfalfa  soil  during  the  spring,  whilst  soil 
under  oats  contained  the  least  during  mid-sumn 

I  .  II.  T. 

Nitrogenous  fertilisers ;  Ammonifiability  versus  nitri- 

fiability  as  a  test  for  the  relative  availability  of . 

('.  B.  Lapman  and  1*.  S.  Burgess.     Soil  Sei.,  1017. 
3.  63      7."..      (See  also  this  ,)..  1017.  220.) 
Ammdnhu  ation     and      nitrification     tests     were 
performed    on   dried    blood,   high-grade   tankage, 

steamed  bone-meal,  cottonseed  meal,  and  Bsfa 
guano,  in  presence  of  -2  different  soils,  mostly  of 
the  arid  type.  The  amnio nifioat ion  experiments 
were  cairied  out  with  .">u  grins,  of  soil  and  1  grin. 
of  fertiliser  contained  in  tumblers,  the  whole  being 
incubated  for  7  days  at  28  30  I '..  and  the 
ammonia   determined    by    the   uiagnesia-dist  illal  j..| 

method.  The  nitrification  data  were  obtained, 
after  incubating  100  gnus,  of  soil  and  1  grin, 
fertiliser  for  four  weeks,  by  the  phenoldisiuphonfc 
acid  colorinietric  method.  The  results  obtained 
were  very  discordant,  in  fact  the  order  of  avail- 
ability was  often  exactly  reversed  according  to 
the  method  employed.  Since  nitric  nitrogen  is 
regarded  as  the  most  important  form  of  th* 
element  for  plant  nutrition,  the  nitrification  testa 
are  recommended  as  the  safest  criterion  of  avail- 
ability of  nitrogenous  fertilisers,  at  Last  for  arid 
soils.'    B.    H.  T. 

Phosphorus  ;  Effect  of   -    -  on  alfalfa  (lucerne)  and 
alfalfa    bacteria.      II.     \V.     Truesdell.    Sod     S.  i. 
1917,   3.   77     98. 
That    alfalfa    and    some    other    legumes    respond 
iea dilv    to   phosphorus  treatment    is  a   well  estab- 
lished   fact,   and   the   considerations  thai    bacteria 
such  as  .1  zotobacter  chrooeoccum  i  ontain  a  relatival) 
higher  percentage  of  the  element  than  man)  ..i  th 
higher  plants,  that  phosphorus  a.  Is  as  a  stimulant 
to  various  groups  ol  bacteria,  and  that  its  a]. pic  a 
t  ion    results   in   the   increased    development    of  tie- 
root -nodules    ol     many     leguminous    plants. 
no  doubt   thai   its  fertilising  action  on  ulfall 
,  onsequence  of  bacterial  action.      The  effect   of  tin- 
addition  of  the  diphosphates  ol   potassium,  sodium. 
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,ml  calcium  to  sterilised  soils  inoculated  with  a 
>ure  culture  of  tlie  alfalfa  organism,  B.  radicicola, 
ras  greatly  to  increase  the  number  of  organisms, 
he  increase  varying  with  the  nature  and  the 
olubility  of  the  salt.  Alfalfa  seed  was  grown  in 
he  greenhouse  in  pots,  and  the  soil  treated  with 
Licalcium  phosphate  (CaHPOJ  with  and  without 
he  addition  of  urea,  the  conditions  being  aseptic 
hroughout  except  for  the  addition  of  alfalfa 
iacteria  at  the  time  of  planting.  An  early 
acrease  in  the  growth  was  observed,  and  this  was 
Scribed  to  direct  plant  nutrition,  to  stimulation 
if  the  plant  cells,  and  to  the  quickening  of  bacterial 
>rocesses  in  the  soil.  After  the  seedling  state  was 
iassed,  the  nodule  formation,  the  dry  weight  of  the 
ops,  and  the  total  nitrogen  content  were  all 
ttcreased  ;  and  when  the  plants  were  cut  for  the 
bird  time,  it  was  discovered  that  the  phosphorus 
reatment  was  responsible  for  a  part  of  the  nitrogen 
ncrease  ;  hence  the  treatment  had  stimulated  the 
>acterial  activity  and  caused  a  greater  fixation  of 
utrogen—  E.  H.  T. 

feeds  ;  Some  effects  of  salt-treated  soils  on  absorption 

by .     \V.    F.    Gericke.     Soil   Sci.,    1913,    3, 

271—278. 

IiABORAToky  experiments  were  undertaken  to  find 
>ut  if  the  addition  of  certain  toxic  salts  to  a  light 
:andy  soil  had  any  effect  upon  the  absorption  of 
later  by  seeds  planted  in  it,  the  absorption  being 
neasured  by  weighing.  Applications  of  copper 
lulphate  at  the  rate  of  125 — 500  parts  of  anhydrous 
lalt  per  million  of  soil  produced  an  increased 
tbsorption  with  bean  and  barley  seeds,  but  the 
•esults  obtained  with  maize  were  indefinite  ;  with 
f50  parts  per  million  the  rate  of  absorption  was 
■etarded  in  all  three  cases.  Similar  experiments 
vith  sodium  carbonate  showed  that  the  smaller 
ipplications  favoured  absorption,  and  with  sodium 
duoride,  small  or  large  applications  decreased  the 
ibsorption  of  water  by  all  the  seeds  used. — E.  H.  T. 

Patents. 

Jaldum  cyanamide  ;   Process  for  granulating 


G.  W.  Sinclair,  Petersham,  Surrey,  and  Nitrogen 

Products  and  Carbide  Co.,  Ltd.,  London.     Eng. 

Pat.   105,578,  Mar.  10,  1910.     (Appl.  No.  3924 

of  1910.) 
3ALCIUM  cyanamide  in  powder  form  is  treated 
>vith  10 — 20%  of  water,  the  heat  of  reaction  being 
maintained  above  60 5  C.  but  below  100°  ('.  A 
second  quantity  of  12  %  of  water  is  then  added,  the 
semperature  being  kept  between  20°  C.  and  45°  C, 
md  the  mass  is  compressed  under  rollers  into 
granular  form.  A  diluting  material,  such  as  fine 
:aicium  cyanamide  dust  from  a  previous  operation, 
may  be  added  between  the  two  additions  of  water. 
To  prevent,  as  far  as  possible,  separation  of  dust, 
the  drying  of  the  material  may  be  conducted  in 
an  atmosphere  of  aqueous  vapour,  such  as  that 
given  off  from  the  material  itself. — J.  H.  J. 

Man  urial  value  of  gas  liquor  ;  Process  for  increasing 

the .     A.  Schubert,  Pasing,  Germany.     Eng. 

Pat.  105,729,  Dec.  11,  1916.     (Appl.  No.  17,818 

of    1916.) 

See  Ger.  Pat,  292.145  of  1914  ;   this  J.,  1917,  299. 


XVII,— SUGARS  ;  STARCHES  ;  GUMS. 

Trimethylglucose  from  cellulose.  W.  S.  Denham 
and  II.  Woodhouse.  Chem.  Soc.  Trans.,  1917, 
111,  244—249. 

The  authors  present  arguments  to  show  that  it  is 
not  likely  that  the  crystalline  trimethylglucose 
obtained  by  them  from  cellulose  (this  J.,  1914, 
1084)  is  a  derivative  of  7-glucose  (see  this  J.,  loll. 
770  and   1915,   627),   and  that  it  probably  has  a 


butylene  oxide  structure.  Condensation  of  the 
trimethylglucose  with  hydrogen  cyanide,  followed 
by  hydrolysis,  yields  an  acid  which  behaves  on 
titration  as  if  partly  lactonised,  but  containing 
only  two  methoxy  groups.  Of  the  possible 
formula;  the  one  which  best  represents  this  behav- 
iour of  the  trimethylglucose  is 

CH2(OCH3)  CHOH.CH.CH(OCH3)  CH(OCH3)  CHOH. 


O- 


— W.  H.  P. 


Patents. 


Sugar   liguor ;     Processes    of    refining 


J.  A. 


McCaskell,  Salt  Lake  City,  Utah.  U.S.  Pats. 
(a)  1,221,553  and  (b)  1,221,554,  Apr.  3,  1917. 
Date  of  appl..  Aug.  17,  1915.  Renewed  Feb.  5, 
1917. 

(a).  For  the  filtration  and  decolorisation  of  sugar- 
liquors  or  other  liquids  containing  suspended 
matters,  a  filtering  material  of  greater  specific 
gravity  than  the  suspended  matter  is  mixed  with 
the  liquid,  and  the  whole  filtered  so  as  to  form 
a  cake,  which  may  afterwards  be  disintegrated 
in  presence  of  a  liquid  and  freed  from  lighter 
impurities  by  subsidence,  or  which  may  be  re- 
vivified in  situ  and  used  repeatedly  before  being 
broken  up.  (b)  Sugar  liquors  are  mixed  with  bone 
charcoal  and  filtered,  and  the  cake,  washed  free 
from  sugar,  is  broken  up,  freed  from  lighter  foreign 
matters,  and  used  again  for  further  quantities  of 
liquors.  The  filtered  liquors  are  decolorised  by 
mixing  with  another  charge  of  charcoal  and 
filtering  ;  the  cake  is  washed  in  situ,  revivified, 
and  used  in  the  treatment  of  further  quantities 
of  filtered  liquors. — J.  H.  L. 


Starch;   Process  of  obtaining 


H.  C.  Holden, 


Pittsburgh,  Pa.,  Assignor  to  Washburn  Crosby 
Co.,  Minneapolis,  Minn.  U.S.  Pat.  1,221,990, 
Apr.  10,  1917.     Date  of  appl.,  July  3,  1916. 

IMPURITIES  such  as  gluten  and  fibrous  materials 
are  removed  from  starch  liquor  by  entanglement 
in  a  voluminous  froth  produced* by  injection  of 
air,  and  carried  over  into  a  separate  receptacle. 

—J.  H.  L. 

Starch  ;    Apparatus  for  freeing   lump-  from 

adhering  dust  or  powder.  A.  W.  H.  Lenders, 
Cedar  Rapids,  Iowa.  U.S.  Pat,  1,223,406,  Apr. 
24,  1917.     Date  of  appl.,  June  6,  1914. 

Lump  starch  is  fed  into  a  hopper  from  which  it 
falls  through  a  short  tube  with  perforated  sides, 
across  which  currents  of  ah  are  directed  from  a 
central  pipe.  A  suction  hood  surrounds  the 
perforated  pipe  for  the  purpose  of  carrying  away 
the  dust  removed  from  the  starch. — J.  H.  J. 

Starch ;     Process    of   making   and    products 

^thereof,  C.  C.  Moore,  Washington,  D.C.,  As- 
signor to  F.  C.  Stevens,  Attica,  NY.  U.S.  Pat. 
1,224,951,  May  8,  1917.  Date  of  appl.,  Dec. 
16,   1911. 

See  Eng.  Pat.  530  of  1914  ;  this  J.,  1911,  1217. 
Before  being  dried,  the  comminuted  starch  - 
containing  material  may  be  impregnated  with  an 
enzyme  poison. 

Sugar  cane  and  similar  mills.  J.  W.  Hyatt, 
Newark,  N.J.,  U.S.A.  Eng.  Pat.  105,833,  July 
6,   1916.     (Appl.  No.  9558  of  1916.) 

Sugar;   Apparatus  for  washing .     E.Roberta 

and  A.  H.  Gibson,  Lehi,  Assignors  to  Sugar 
Centrifugal  Discharger  Co.,  Salt  Lake  City, 
Utah.  U.S.  Pat.  1,224,095,  Apr.  21,  1917, 
Date  of  appl.,  May  20,  1913. 

See  Fr.  Pat,  460,234  of  1913  ;    this  .1..   191  I.  36. 
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XVIII.- FERMENTATION    INDUSTRIES. 

Hurley:    Behaviour  of  the  mineral  substances   of 

during  germination.     W.  Windisch  and  W. 

Dietrich.     Jahreab.  Versuchs-  and  Lehranst.  fur 

Bran.     Woch.   Bran.,   1916,   33,  353     354. 

The   authors   studied    the   distribution    of    lime, 

magnesia,  and  phosphoric  and  sulphuric  acids  in 

the  barley  corn  during  malting.     The  proportions 

of  these  constituents  which  can  I stracted  by 

water  at  (i   c.  increase  in  the  course  of  germinal  ion 

luit    diminish    again    during    the    kilnmi;     process. 

Lime,   magnesia,  and   phosphoric   acid   pass  into 

the  growing  rootlet  in  such  quantities  as  to  main- 
tain there  practically  the  sane-  concentration  as 
in  the  rest  of  the-  corn.     Sulphur  passes  into  the 

rootlet     in  relatively  larger  amounts,   90  that    the 

sulphur-content    of    the    endosperm    falls    below 

that  of  the  growing  parts,  and  this  in  spite  of  the 
fact    that    throughout    germinal  ion  onl\    about    !)",, 

of  the  total  sulphur  of  t  be  corn  is  pre  ten!  as  soluble 
sulphate.  The  authors  conclude  thai  I  In1  re- 
mainder of  the  sulphur  is  present  as  a  constituent 
of  proteins  ami  that  the  mechanism  of  the  trans 
ference  of  sulphur  to  the  rootlet  consists  in  trans 
formation  of  protein  sulphur  into  soluble  sulphate 
in  the  endosperm,  diffusion  of  the  soluble  sulphati 
into  the  embryo,  and  reconversion  there  into 
protein  sulphur. — J.  H.  L. 


Yeast  ;      Observations     on 


— .      T.      Bokorny. 

Pniiger's    Archiv.    liUti,    164,  203      27::.      Woch. 

Bran.,    1916,    33,   231—232.      (See  also  this   J., 

L916,  612,  900.) 
Yeast  weakened  by  several  hours'  treatment 
with  111  ",,  formaldehyde  solution,  phenol,  mercuric 
chloride  solution,  or  chloroform  water,  was  found 
to  ferment  sucrose  or  maltose  solutions  more 
rapidly  than  dextrose  solutions  of  the  same  con- 
centration. It  is  suggested  that  when  sucrose 
or  maltose  is  hydrolysed  ley  yeast  enzymes,  the 
hexoses  formed  are  in  the  nascent  state  more 
reactive  than  in  their  ordinary  condition.  Yeast 
decomposes     amygdalin      (although      hydrocyanic 

acid  is  strongly  toxic),  but  not  salicin,  arbutin, 
or  coniferin.  It  assimilates  nitrogen  more  readily 
from  peptone  than  from  asparagine,  aspartic 
acid,  leucine,  tyrosine,  glycine,  urea,  ammonia, 
or  somatose  (flesh  albumose),  the  last -named 
being  unassimilahle.  Storage  of  pressed  yeast 
at  —  15°  0.  for  24  hours,  was  found  to  have 
no  effect  on  its  reproductive  and  fermentative 
powers,  and  drying  at  the  ordinary  temperature 
destroyed  only  the  maltase  amongst  the  yeast 
enzymes.  Three  weeks'  storage  of  yeast  in  "ill",, 
sugar  solution  destroyed  the  zymase  but  not  I  he 
invertase.  The  growth  of  yeast  was  found  to  be 
inhibited  in  presence  of  solutions  containing  0-0 1 ",, 
of  hydrofluoric  acid  or  copper  sulphate.  o-l%  of 

caffeine,  formaldehyde,  or  hydrochloric  acid.  0-5% 

of  phosphoric  acid,  or  5%  of  ethyl  alcohol.— J.H.Ii. 


Cider  yeasts. 


Comptes   lend..    1<H7, 
711. 


K.    Kavser. 
164,  739- 

Owixn  to  the  great   demand  for  alcohol,  attempts 

have  been  mad.'  bo  produce  it  from  a  mixture  of 
beetroot    and  apple  juice,   but    the  product    was 

found  to  contain  large  quantities  of  esters  and 
volatile  acids.  It  is  shown  that  this  is  due  to  the 
presence  of  cider  yeasts  the  activity  of  which 
preponderates  over  that  of  other  yea -'  .  particu- 
larly in  cases  where  sulphuric  acid  has  been  em- 
ployed in  obtaining  the  beetroot  juice  bj  diffusion. 

Ordinary   yeasts   will   scarcely   tolerate   an   acidity 

of  0-09",,  of  sulphuric   acid,   whilst    cider  yeasts 

are  still  active  in  a  solution  containing  0*2%  Ol 
sulphuric  acid.  In  fermenting  such  mixtures, 
acidity  should   he  kept    as  low  as  possible  and  the 

temperature  maintained  below  lo  <\.  so  as  to 
minimise  the  formation  ■■!  esters  and  volatile 
acids  by  the  cider  yeaste,     \V.  P.  s. 


Alcohol  :      Determination     of 


A.      I'Vmyo. 


Communications,   U.S.   Master  Brewers'  Assoc, 
1917.     West, -rn  Brewer,  l'.MT.  48,  84     35. 

Is-  the  determination  of  alcohol  in  hopped 
beverages  the  results  are  liable  to  be  slightly  high 
{e.g.,  by  0-02  0-04%),  owing  to  traces  of  hop 
constituents  carried  over  during  distillation  which 
reduce  slightly  the  specific  gravity  of  the  distillates. 
Thevenot    (Western    Brewer,    1917,    48,    til)   has 

stated  that  these  hop  constituents  are  acid  in 
character  and  that  thi'  error  mentioned  may  he 
entirely  avoided  if  the  liquid  to  he  distilled  is 
first  rendered  slightly  alkaline.  The  author, 
however,  failed  to  detect  any  indication  of  acidity 
ill  distillates  from  hopped  liquids,  and  found  that 
the  error  in  question  was  not  obviated  by  addition 
of  calcium  carhonate  hefore  distillation,  as  recom- 
mended,   in    the   methods   of   the    I'.S.    Association 

of  Official  Agricultural  Chemists,  for  beverages  of 
excessh  e  acid  it  y.  The  error  is  usually  \  ery  small, 
but  might  he  greater  in  cases  where  part  of  the 
hops  is  added  only  shortly  before  the  conclusion 
of  wort -boiling. — J.  11.  L. 

Brewers'  grains;  Composition  of  -  .  and  the 
dust  from  them.  II.  P.  E.  flulton  and  J.  L. 
Baker.     .1.  Inst.  Brew.,  1917,  23,  231     255. 

THE  dust  produced  during  the  drying  of  mash-tun 
grains  was  analysed  and  found  to  in-  considerably 

richer  in  protein,  and  of  greater  feeding  value, 
weight,  for  weight,  than  the  mains  as  a  whole. 
The  dust-  should  therefore  be  as  uniformly  blended 
with  the  grains  as  possible,  to  raise  their  feeding 
value.  It.  constitutes  a  dangerous  source  of  wort 
infection,  so  should  not  be  allowed  to  blow  about 
in  t  he  vicinity  of  a  brew  cry.—  ,1 .  11.  L. 


Regular    and    irregular    antiseptics. 

others.      See  X  I  \n. 


Richet     and 


P  STENTS. 

Musis,    wines,    brandies,    alcohols,    syrups, 

substitutes,  and  tellies  :  Process  for  preparing . 

E.    Disdier.   Malaga,  Spain.      Kng.   I'at.    103 
June  9,  1916.     (Appl.  No.  8202  of  1916.) 

THE  residue  obtai I  in  pressing  grapes,  consisting 

of  pulp  and  skins  with  about  50  —tilt",,  of  must. 
is  freed  from  stalks,  dried,  and  then  freed  from 
stones  or  seeds.  The  product,  which  may  be  kept 
indefinitely  without  spoiling,  is  used  in  conjunction 
with  sugar  solutions,  for  the  preparation  of  tnusta, 
syrups,  fermented  beverages,  etc.      .1.  II.  L. 

Beverage  :  Process  I'm-  making  a  non-alcoholic — ■ — -. 
\.  L.  Straus.  Baltimore,  Md.     I'.s.  Pat.1.223.121, 
Apr.  17.  1917.      Date  of  appl.,  Feb.  23,  1017. 
Fermented    malt    liquor    is    boiled    to    remove 

alcohol,  and  hot  water  is  added  equal  to  I  liat 
evaporated.  During  the  boiling,  salt.  Imps,  gum 
arabic.  and  sugar  are  added,  with  more  Imps  at 
the  close.  After  boiling  is  completed,  the  tem- 
perature is  rapidly  reduced  to  I  ('.  and  0-5 
of  "  liquid  quassia  "  added  p.r  barrel  of  liquor, 
together  with  finings  and  a  chill-proof  preparation. 
The  beverage  is  stored  tor  •_'  .">  days,  and  during 
this  period  four  tablets  of  potassium  nietasnlphitc 
are     added     to     each     barrel.        \fter     storage,     the 

beverage  i-  tillered  and  carbonated.— J.  11.  J. 


IpparatuB  for  depMegmation. 

Set  l. 


U.S.  Pat,  1.222.-111 


XIXa.-  FOODS. 

Bread      making       with      various      flours.        liallan.i. 

Comptes  rend..   1!H7.    164,  712     71  I. 
BAKING  experiments  showed  that  quite  satisl'a.  ton 
bread   can   be  made  from   wheat    flour  mixed   with 
from  lo  to  l.V,,  of  its  weight  of  barley,  rye,  matt* 
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rice,  or  tapioca  flours,  but  the  best  results  are 
obtained  with  a  mixture  of  wheat  and  barley  flours. 
Slightly  roasted  earthnut  meal,  after  the  excess  of 
oil  has  been  expressed,  may  be  added  to  wheat 
flour  to  the  extent  of  10  %,  but  the  resulting  loaf 
has  a  dark  colour. — W.  P.  S. 

Condensed  milk.     H.  de  Rothschild  and  C.  Porcher. 
Ann.  Falsif.,  1917,  10.  111—129. 

Examination  of  samples  of  many  brands  of  con- 
densed milk  which  have  appeared  recently  on  the 
French  market  showed  that  the  weight  of  the 
contents  of  the  tins  in  some  cases  varied  by  as 
much  as  50  grms.  ;  differences  were  found  in  the 
composition  of  the  milks,  the  chief  variations 
being  as  follows  : — Unsweetened  whole  milk,  total 
solids,  23-6  to  32-7%.  Sweetened  whole  milk. 
total  (milk)  solids,  32-7  to  43-1%,  sugar.  25  1  to 
B-42%.  Sweetened  skimmed  milk,  total  (milk) 
solids.  25-1  to  32-6%.  sugar.  32-9  to  49-8%.  As 
regards  the  composition  of  the  original  milk,  it 
was  found  that,  in  one  case,  the  milk  could  only 
have  contained  2-7%  of  fat,  although  the  con- 
densed milk  was  sold  as  being  made  from  whole 
milk.  It  is  suggested  that  all  receptacles  contain- 
ing condensed  mdk  should  bear  a  statement  as  to 
the  weight  of  their  contents  or,  better,  the  volume 
of  normal  milk  which  the  condensed  milk  will 
yield  when  suitably  diluted  ;  the  degree  of  con- 
centration and  the  quantity  of  added  substances 
should  also  be  indicated  on  the  label.  Antiseptics 
or  preservatives  should  not  be  present. — W.  P.  S. 

Eggs;  Deterioration  of .     Lindet  and  Husson. 

Ann.    Falsif.,    1917,    10,    10(3—111. 

The  quantity  of  ammonia  in  eggs  increases  on 
keeping  ;  in  the  case  of  fresh  eggs,  the  white 
contains  0-000 %  and  the  yolk  0010%  of  am- 
monia. After  six  weeks,  the  white  contains  0-015 
to  0'022nn  and  the  yolk  0030-',,.  Many  different 
kinds  of  bacteria  are  found  in  eggs,  together  with 
some  moulds  :  the  latter  have  but  a  feeble  pepton- 
ising  action,  the  greater  changes  being  effected  by 
the  bacteria.  Hard-boiled  eggs  become  "  bad  " 
much  more  rapidly  when  kept  than  do  raw  eggs 
under  the  same  conditions. — W.  P.  S. 

Corn  [maize]  as  a  sourer  of  protein  and  ash  for 
growing  animals.  A.  G.  Hogan.  J.  Biol.  Chem. 
1917,  29,  485—493. 

Calcium  is  the  principal  mineral  substance  which 
is  lacking  in  the  ash  of  maize,  but  there  appears    i 
\o   be    no    deficiency   in    phosphate    constituents, 
rhe  proteins  of  maize  are  deficient  in  tryptophane 
ind,  to  a  less  extent,  in  lysine. — W.  P.  S. 


Thiamines  ;    Chemical  nature  of  - 


.  III.  Struc- 
ture of  the  curative  modifications  of  the  hydroxy- 
pyridines.  R,  R.  Williams.  J.  Biol.  Chem.. 
1917.  29,  495—520.  (See  this  J.,  191(3,  942. 
1081,  1130.) 

rHE  two  crystalline  forms  of  a-hydroxypyridine 
tre  isomeric  and  can  be  converted  into  one 
mother,  the  stability  of  each  form  being  deter- 
mined by  temperature,  solvent,  etc.  Only  the 
orm  crystallising  in  needles  is  curative  f or  "poly - 
icuritis  ;  the  corresponding  crystal  form  of 
-hydroxypyridine  and  the  anhydrous  forms  of 
aethylpyridone.  trigonelline,  and  betaine  have 
imilar  curative  properties,  but  the  three  last- 
amed  substances  do  not  appear  to  have  any 
irotective  action.  It  is  concluded  that  the 
urative  form  of  a-hydroxypyridine  is  a  pseudo- 
etaine  and  that  more  or  less  conformity  in  struc- 
iire  or  energy  conditions  to  the  type  of  a  betaine 
ing  is  an  essential  characteristic  of  antineuritic 
itamines.  There  is  a  theoretical  possibility  of 
lie  existence  of  such  a  structure  in  most  of  the 
mpler  nitrogenous  constituents  of  animal  tis.-ues. 
ad   especially    in   the    nuclein    bases.     Nicotinic 


acid  may  exist  in  a  betaine  form  and  the  curative 
properties  of  Funk's  vitamine  may  have  been  due 
in  part  to  this  isomeric  form  of  nicotinic  acid  or 
to  a  polynieride  or  simple  derivative  of  it, — W.P.S. 

Flavouring  extracts  ;    Canadian  standards  of  quality 
for . 

As  Order-in-Council,  dated  31st  March,  1917, 
specifies  the  new  standards  of  quality  which  have 
been  established  for  flavouring  extracts,  in  sub- 
stitution of  those  established  by  Order-in-Council 
of  the  17th  October,  1912.  The  new  standards  are 
as  follows  : — 

1.  A  flavouring  extract  intended  for  the  purpose 
of  flavouring  food,  is  a  solution  of  correct  strength, 
as  hereinafter  defined,  of  sapid  and  odorous 
principles  derived  from  an  aromatic  plant  or  parts 
of  a  plant,  with  or  without  its  natural  colouring 
matters ;  and  conforms  in  name  to  the  plant 
used  in  its  preparation. 

2.  The  usual  solvents  employed  in  the  prepara- 
tion of  flavouring  extracts  are  ethyl  alcohol, 
water,  and  glycerin.  In  the  event  of  any  other 
solvents  than  ethyl  alcohol,  water,  and  glycerin 
being  used,  such  solvents  shall  be  harmless  to 
health,  and  their  names  shall  be  plainly  stated  on 
the  label. 

3.  Solutions  of  natural  or  synthetic  preparations 
such  as  vanillin,  coumarin,  benzaldehyde,  methyl 
salicylate  or  other  sapid  and  odorous  compounds, 
more  or  less  resembling  substances  found  in  plants, 
or  absolutely  identical  with  these,  if  harmless  to 
health,  may  be  sold  for  flavouring  purposes,  if 
properly  labelled  so  as  to  make  it  quite  clear  that 
they  are  not  extracts  as  above  defined  ;  and 
preferably  by  the  use  of  the  word  "  Artificial  " 
or  "  Imitation."  The  word  "  Artificial,"  or 
"  Imitation,"  or  other  equivalent  word,  shall 
appear  on  the  label  in  type  as  large  and  con- 
spicuous as  that  used  in  any  other  word  on  the 
label. 

4.  If  an  extract  be  fortified  or  strengthened  by 
having  such  natural  or  synthetic  preparations 
as  are  referred  to  in  the  immediately  preceding 
section  added  to  it,  the  fact  of^  such  addition 
shall  be  clearly  stated  on  the  lab'el,  or  the  word 
"  compound  "  or  "  mixture  "  shall  be  used  to 
describe  it.  Theword  "compound  "  or"  mixture" 
shall  appear  on  the  label  in  type  as  large  and 
conspicuous  as  that  used  in  any  other  word  on  the 
label. 

5.  Lemon  extract  is  the  flavouring  extract 
prepared  from  the  lemon  peel,  or  from  oil  of 
lemon,  and  contains,  along  with  more  or  less  of  the 
terpenes  of  lemon  oil,  not  less  than  0-2%  of  citral 
derived  from  oil  of  lemon. 

6.  Terpene  lemon  extract  is  the  flavouring 
extract  prepared  as  above  described,  and  contains 
not  less  than  5%  of  oil  of  lemon,  and  not  less  than 
0-2  %  of  citral,  derived  from  oil  of  lemon. 

7.  Vanilla  extract  is  the  flavouring  extract 
prepared  from  vanilla  bean  with  or  without  sugar 
or  glycerin,  and  contains  in  100  c.c.  the  soluble 
matters  from  not  less  than  5  grams  of  the  vanilla 
bean  (the  dried,  cured  fruit  of  Vanilla  plan i folia). 

8.  Vanilla  extract  shall  contain  no  colouring 
matter  other  than  that  supplied  by  the  vanilla 
bean  itself. 

9.  Artificial  and  compound  extracts  of  vanilla 
may  contain  added  colour  of  harmless  character, 
provided  that  declaration  of  such  added  colour 
be  made  by  the  use  of  the  word  "  coloured  "  on 
the  label,  in  type  as  large  and  conspicuous  as  that 
used  in  any  other  word  on  the  label. 

Composition  of  breieers'  grains,  ami  the  dust  from 
them,     llvlton  and  Baker.     See   Will. 


Determination  of  theobromine. 


Pcbourdeaux.     See 


filO 
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P  STENTS. 

Food  products;    Art  of  estimating  solid  content  oj 

liquid         -.     J.   .1 .    Mojonnier,  <>ak   Park,    111., 

Assignor  to  Mojonnier  Bros.  Co.,  Portland,  Me. 

is.    Pat.    1,221,3')?.     \\<r.    :'..    I'd  17.     Date   of 

appl.,  Nov.  23,  191  1.      Renewed  .Ian.  31,  L917. 

The  method  consists  in  boilings  weighed  quantity 

of  the  liquid  for  a  few  minutes  at  180    C,  and  then 

evaporating  i<  to  dryness  at   100    C.     The  residue 

is  placed  in  a  vacuum  cooling  and  drying  chamber, 

and  anally  is  weighed. — J.  II.  J. 

Wheat  and  other  grains  :    Process  of  cleaning . 

A.  0.  Von   llagcn.   Kansas  ('it  v.  Mo.      U.K.   Pat. 
1,221,636,  Apr.::.  1917.  Dateofappl.,Mar.3,1916. 

The  wheal  or  other  grain  is  treated  with  powdered 
lime,  and  afterwards  a  small  quantity  of  water, 
insufficient  to  dissolve  the  lime,  is  added.  The 
wheal  is  then  treated  to  remove  the  alkali  and  the 
materia]   adhering  to   it. — J.  II.  J. 


Bread  .-    Manufacture  of 


II.     \.     Kohman. 


T.  M.  Godfrey,  and  L.  II.  Jjshe,  Pittsburgh,  Pa., 
Assignors  to  Ward  Baking  Co.,  New  York. 
D.S,    Pat.   1,222,304,  Apr.   10,    1917.      Date    of 

appl..    Vug.   10,  1910. 
\   i  v-iin  material,  surh  as  cheese,  to  serve  as  a 
yeast    f I,   is  incorporated   with   the   Hour,    yeast, 

,;md  other  ingredients  of  the  dough.     .'    M.  J. 

('(rials  and   cereal   products;     Method   of  treating 

.      B.   I'..  Werner.   Indianapolis,   End.     U.S. 

Pat.   1,222,830,  Apr.   1?,   L917.     Date  of  appl.. 

May    13,    1913. 

Tin    cereals  are  steeped  before  grinding  in  a  liquid 

containing  ammonium  persulphate  or  a  mixture 

of  ammonium  persulphate  and   phosphoric  acid. 

—J.  II.  J. 

Sea  mammals  :    Method  of  making  the  meat  of 


fit  forfood.  <■<■  A.  Hol/.apfel.  Leipzig,  Germany. 
rj.S.  Pat.  1,223,790,  Apr.  24,  1917.  Date  of 
appl.,  Jan.  31,   UH0.      Renewed  Mar.    15,   1917. 

Tin",  flesh  of  sea  mammals  is  treated  alternately 
with  cold  and  hot  water,  and  is  then  placed  in  a 
pickle  of  common  salt,  sugar,  and  a  pungent 
alcoholic  liquor,  a  savoury  vegetable  sometimes 
being  added.  The  meat  is  subsequently  pressed 
to  remove  excess  of  the  pickle  and  extractive 
matters  of  offensive  taste. — J.  IT.  J. 

Hamburger 


lirinl    milk :     Preparation    of 

und  Co.,  Vienna.  Ger.  Pat.  295,801,  Oct.  5,  1913. 
THE  milk  is  passed  through  a  narrow  channel 
between  parallel  plates  into  a  revolving  drum 
heated  externally.  The  channel  is  kept  cold  at 
the  junction  with  the  drum  to  prevent  conduction 
of  heat  to  the  milk  and  consequent  separation  of 
solid  constituents  prior  to  its  entry  into  the  drum. 
By  careful  drying,  a  product  is  obtained  with 
satisfactory  solubility  and  keeping  qualities. 

II    .1.  II. 

Process  for  preparing  musts,  wines,  brandies, 
alcohols,  syrups,  honey  substitutes,  and  jellies. 
Eng.  Pat.  105,282.     See  Will. 


XIXis.     WATER  PURIFICATION;  SANITATION 
Antiseptics  ;  Regular  and  irregular  .     r.  Richet, 

II.  Cardof.  and    I'.  I.e  Holland.      (' pt  ,->  lend.. 

1917,   164,  669  ■   673. 
The   amount    of   aridity    produced    in   a   culture 
medium  by  the  growth  of  one  of  the  lactic  acid 
bacilli  is  very  regular,  proi  ided  all  precaution 

taken  fo  have  identical  conditions  in  all  the  tests. 

If  the  arithmetical  mean  of  the  variations  from 


the  mean  of  each  test  in  a  series  he  divided  by  the 
mean  acidity  of  the  whole  series,  a  number  is 
obtained  which  may  be  called  the  relative  mean 
variation  of  the  series.  In  the  presence,  however, 
of  small  quantities  of  antiseptics  t  here  are  c  onsider- 
able  differences  in  the  numbers  obtained.  Thus, 
in  a  normal  medium  the  relative  mean  variation  is 
i.hin!),  in  the  same  with  thallium  nitrate  added 
o  195,  with  mercuric  chloride  0-162,  with  sodium 
fluoride  0-0(36,  with  magnesium  chloride  0-063. 
The  relative  mean  variation  was  always  gri 
when  the   acidity   of  the   culture   was   low,   and    if 

decreased  with  increasing  acidity  until  the  numbers. 
were  practically  identical  with  all  the  antise] 
The  amount  of  antiseptic  necessary  to  bring  about 
a  diminution  of  growth  of  50%  was  difficult  to 
determine  accurately,  but  the  differences  between 
individual  antiseptics  was  very  marked.  Sodium 
fluoride,  magnesium  chloride,  and  phenol  gave 
fairly  regular  results;  whereas  mercuric  chl 
and  sodium  arsenate  gave   very   irregular  results, 

—J.  II.  .1. 

Intisepties ;     Effect   <>f  glycerin   on .      II.  P. 

Goodrich.      Brit.    Med.  J..    MM)?,  (it?,     ['harm. 
J..  1917,  98.   153. 

Recent  experiments  show   that   glycerin  impairs 
the  antiseptic  power  of  thymol,  phenol,  boric  acid, 
and  mercuric  chloride  in  aqueous  solution.     Many 
antiseptics,  inorganic  as  well  as  organic,  are  much 
more    soluble    in    glycerin    than    in    water, 
example,    the   approximate   solubilities   per   cent, 
at    ordinary   temperatures   of  the   following  sub- 
stances in  water  and  glvcerin  respectively  are: 
Thymol,    0-00,   0-520;     phenol,    7-7,  350-0  j 
curie  chloride,    5-26,    61-5;    boric  acid,    1-0,    25-0. 
In  a  mixture  of  equal  volumes  of  wat  erand  gl 
about  five  times  as  much  t hymol  will  ■  1  i>^, ,| \ ••  as  in 
plain   water,    but    the   resulting   solution  has  no 
better  antiseptic  power  than  the  aqueous  solution 
containing    only    a    fraction    of    the    amount    of 
thymol.      The     same    applies    to     boric     acid;     a 
saturated     solution    in    water     will     kill     all     the 
organisms  on  a  thin  film  of  Staphylococcus  py< 
minus  in  just  over  an  hour,  whereas  a  sal 
solution   in   water  and    glycerin   containing   more 
than  four  times  as  much  boric  acid  requires  about 
six  hours.      It  has  long  been  assumed  that  solutions 
in  glycerin  were  more  antiseptic  than  the  weaker 
aqueous  solution,  but   it   is  a  fact  that   even  water 
compares   well   in   disinfecting    power   with 
glycerin.     Pure    glycerin    easily     kills    protozoa, 
but  it   is  by  virtue  of  its  osmotic  action.     Dilute 
solutions    are    not    even    preservative.     A    3-3% 
solution    of    phenol    in    water    destroyed    all    the 
individuals   in   a   standard    culture   of   ,9.   py 
minus  contained   on  a  thin  film  on  a   eovei 
in    less   than  a   quarter  of   a   minute:     the 
strength   solution  in  water  and   glycerin  required 
more  than  a  minute.     The  comparative  figures  for 
mercuric    chloride    (0-005%   solution)   are    J  and 
\     minute  ;     for    boric    acid     (saturated    aqueous 
solution,    i.e.,    4%),    65    minutes:     half    saturated 
solution,     12  J    minutes;      2     per    cent,     solution 
in   water    and    glycerin,   more    than     ISO    mill 
thymol     (sat  mat  i-d     solution),     J     minute:      half- 
saturated    solution    (0-03%),    MM    minutes;    same 
strength    in   glycerin   and    water,   more   thai 
minui  es. 

Drinking    water;     Disinfection    of .       II.    I'. 

I  i.i kin    and    E.     K.    Dunham.       Brit.    Med.    J., 

1!)17,  liSL'. 

The  authors  slate  that  p-sulphodichloramino- 
ben/.oic  acid  is  the  most  suitable  gubstann 
chemically  and  baeteriologieally,  for  disinfecting 
drinking  water.  The  compound,  C1,\.S(  )..(',ll ,. 
COOH,  for  which  the  name  "  halazono  "  la 
gested.  is  obtained  from  ;>-toluenesulphonii 
amide,  prepared  by  the  action  of  ammonia  on  tic 
acid  chloride.     The  amide  is  oxidised  to  /i-toluene- 
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sulphaminobenzoic  add,  which  on  suitable  treat- 
ment with  chlorine  is  converted  into  the  dichlor- 
aniino  compound.  The  disinfectant  compound 
may  he  made  into  tablets  weighing  about  0-1  grm., 
containing  4%  of  the  substance,  together  with 
4  %  of  sodium  carbonate,  the  remainder  being 
sodium  chloride.  One  tablet  is  usually  sufficient  to 
sterilise  one  litre  of  water,  though  more  may  be 
required  where  the  contamination  is  excessive. 

Experiments  with  paper  tubes.     Rudeloff.     See  V. 

Patents. 

Adding  chemical  reagent  to  rcaler  or  other  liquid  ; 

Apparatus   for  .     W.    Paterson,      London. 

Eng.  Pat.  105.0S6,  Mar.  22,   1016.     (Appl.  No. 

4281  of  1916.) 
A  short,  somewhat  tapering  pipe  is  inserted  in  a 
'vert  ical  position  in  an  enlarged  portion  of  a  pressure 
main.  In  the  pipe  is  mounted  a  shaft  carrying  a 
weighted  disc,  and  the  lower  portion  of  the  shaft 
ends  in  a  tapered  extremity  which  passes  through 
a  slot  in  the  bottom  of  the  main,  and  acts  as  a 
by-pass.  The  weighted  disc  rises  and  falls  pro- 
portionally with  the  rate  of  flow  in  the  main,  and 
by  the  same  action  the  amount  of  water  passing 
through  the  by-pass  is  similarly  regulated.  The 
water  which  is  by-passed  travels  by  a  pipe  into  a 
closed  reagent  tank  and  passes  on  with  a  propor- 
tionate amount  of  the  reagent  into  the  main 
beyond  the  enlarged  portion. — -J.  H.  J. 

Liquids;  Electrochemical  treatment  of — — .  C.  P. 
Landreth,  Philadelphia,  Pa.  U.S.  Pat.  1,222,637. 
Apr.  17,  1917.     Date  of  appl.,  Aug.  6,  1915. 

An  electric  current  is  passed  through  the  liquid 
or  water  containing  in  solution  materials  producing 
temporary  hardness,  and  a  soluble  hydroxide  or 
carbonate  is  introduced  in  excess  of  the  amount 
required  to  react  with  the  dissolved  material,  so 
that  free  alkali  is  present  in  the  resulting  effluent. 

—B.N. 

Sewage;    Tanks  for   the   purification   of- .     T. 

Caink,  Worcester.     Eng.  Pat.  105,654,  May  20. 
1916.     (Appl.  No.  7206  of  1916.) 

The  apparatus  is  designed  to  be  used  in  the 
purification  of  sewage  by  the  activated  sludge 
process  and  consists  of  a  tank  divided  into  several 
bays  in  series  and  covered  with  an  air-tight  roof. 
It  is  filled  to  the  roof  with  sewage.  Air  is  admitted 
along  the  bottom  of  one  side  of  each  bay,  and 
imparts  to  the  sewage  a  vertical  circulatory 
motion,  which  is  aided  by  suitable  guiding  baffles 
arranged  so  as  to  prevent  deposition  of  solids  on 
the  flopr  of  the  bay.  In  another  form,  the  tank 
is  divided  into  a  number  of  parallel  bays  and  air 
is  supplied  along  the  side  of  the  first  bay  only, 
parallel  to  the  direction  of  the  flow  of  sewage.  The 
dividing  walls  between  the  bays  have  openings  at 
the  top  and  bottom  to  permit  of  the  passage  of 
air  to  and  fro  at  right  angles  to  the  flow  of  the 
sewage.  This  impart*  a  spiral  motion  to  the 
sewage  in  the  tank. — J.  H.  J. 

Setvage ;  Process  for  disposal  of by  micro- 
organisms. O.  P.  Starr,  Utica,  N.Y.,  Assignor 
to'  E.  A.  Robinson,  Mount  Vernon,  N.Y.  U.S. 
Pat.  1,223,004,  Apr.  17.  1917.  Date  of  appl., 
Apr.  10,  1914.     Renewed  Feb.  12,  1917. 

A  POOL  of  sewage,  having  a  non-disturbing  inflow 
and  outflow,  is  secluded  from  light,  air,  and 
agitation,  until  a  mass  of  micro-organisms  has  been 
developed  of  a  character  and  quantity  sufficient 
to  liquefy  the  solid  constituents  of  the  flowing 
sewage.  The  pool  is  disposed  in  such  a  manner 
as  to  provide  a  restricted  surface  area  materially 
smaller  than  the  cross-sectional  area  at  the 
bottom  of  the  pool,  thus  concentrating  the  action 
of  the  micro-organisms  in  the  upper  portion  of  the 


pool,  whilst  at  the  same  time  gases  accumulate 
under  the  surface  of  the  pool,  producing  a  pressure 
greater  than  the  atmospheric  pressure. — B.  N. 


Sewage  ;    Tank  for  the  treatment  of 


II.    V. 


Scarborough,  Minneapolis,  Minn.  U.S.  Pat. 
1,223,427,  Apr.  24,  1917.  Date  of  appl..  Aug. 
2,   1915.     Renewed  Sept.   27,    1916. 

Sewage  from  a  closet  bowl  enters  the  first  chamber 
of  a  tank  where  the  solids  are  disintegrated  by 
bacterial  action,  and  overflows  into  a  second 
chamber  from  which  it  passes  under  a  baffle-wall 
into  a  sterilising  chamber.  Before  the  sewage 
passes  under  the  baffle,  it  is  confined  temporarily 
while  a  sterilising  agent  is  added  to  it.  The 
sterilising  chamber  has  a  siphon  discharge,  and 
the  rise  and  fall  of  the  liquid  controls  the  addition 
of  the  sterilising  agent. — J.  H.  J. 

Air ;     Process   and   apparatus  for   purifying   and 

re-oxygenating  .      J.  P.  Place,   Glen  Ridge, 

N.J..  U.S.A.  Eng.  Pat,  105,105,  Mar.  29,  1916. 
(Appl.  No.  4632  of  1916.) 

The  apparatus  consists  of  a  cylindrical  vessel 
open  at  top  and  bottom  and  packed  with  a  series 
of  wire  baskets  holding  caustic  potash  or  slaked 
lime.  An  electric  motor  and  fan,  for  drawing  air 
upwards  through  the  cylinder,  are  placed  in  the 
opening  at  the  top.  Just  below  the  fan  is  the 
mouth  of  a  pipe  conveying  a  supply  of  oxygen 
from  a  cylinder  of  the  compressed  gas  and 
from  a  vessel  containing  liquid  oxygen  which  passes 
through  an  evaporating  coil  before  entering  the 
supply  pipe,  or  from  one  of  these  sources.  The 
air  from  the  inhabited  space  to  be  treated  is  drawn 
through  the  treatment  vessel  where  its  carbon 
dioxide  and  moisture  are  removed,  and  as  it  leaves 
at  the  top  it  has  its  volume  of  oxygen  made  up 
again. — J.  H.  J. 

Insecticides  or  plant  washes.  G.  J.  Lemmens, 
Wateringbury,  and  P.  J.  Fryer,  Tonbridge, 
Kent,  Eng.  Pat,  105,478,  July  13,  1916. 
(Appl.  No.  9863  of  1916.) 

Arsenical,  compounds  are  made  into  a  thick 
cream  by  the  addition  of  water  and  a  substance 
such  as  glue,  starch,  gluten,  soaps,  resin  soaps, 
gum  arabic,  or  nitrogenous  materials.  The 
presence  of  these  substances  causes  the  arsenical 
compound  to  be  held  in  suspension  when  the 
mixture  is  diluted  for  use. — W.  P.  S. 

Insecticides,  sheep  dips,  animal  washes,  and  the 
like.  G.  J.  Lemmens.  Wateringbury,  and  P.  J. 
Fryer,  Tonbridge,  Kent,  Eng.  Pat,  105,525, 
Dec.  4.  1916.     (Appl.  No.  17,381  of  1916.) 

The  seeds,  leaves,  and  other  portions  of  the  plants 
known  as  tephrosia,  particularly  Tephrosia  vogelii, 
are  extracted  with  benzene,  the  extract  is  evap- 
orated, and  the  residue  is  diluted  with  water  (1-5 
to  12  oz.  per  100  galls.)  to  form  an  insecticide  or 
sheep  dip.     Other  ingredients  may  be  added. 

— W.  P.  S. 


Purifying    liquids  ;     Process    for 


-.  Elektro- 
Osmose  A.-G.  (Graf  Schwerin  Ges.),  Frankfort, 
Germany.  Eng.  Pat.  100,638,  May  12,  1916. 
(Appl.  No.  6S28  of  1916.)  Under  Int.  Corn-., 
June  10,   1915. 

See  Ger.  Pat,  294,754  of  1915  ;   this  J.,  1917.  102. 

Slcrilising  water  and  other  potable  liquids  ;  Method 
and  apparatus  for  — .  W.  J.  Mellersh- 
Jackson,  London.  From  0.  F.  Burgess  Labora- 
tories, Madison,  Wis.,  U.S.A.  Fug.  Pat.  105,641, 
May  4.  1916.      (Appl.  No.  610S  of   1916.) 

See  U.S.  Pat,  1,200,165  of  L916;thisJ.,  L916,  1233. 
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Absorbent  for  carbon  dioxide  in  breathing  apparatus 
for  use  in  mine-rescue  work  or  like  purposes. 
E.  J.  Bevan,  London.  U.S.  Pat.  1,223,244, 
Apr.  17.  1917.     Dateofappl.,  Nov,  17,  L915. 

SEEEng.  Pat.  22,719  of  L914  ;   this  J.,  1915,   148. 

Method  of  affording  protection  to  workmen  during 
(he  operation  <</  spraying  ceramic  and  other 
articles.  Sanitary  tile-spraying  chamber,  t  .s. 
Pats.  1,223,809  and  1,223,810.     s,r  \  ill. 
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Theobromine 
deaux. 


I,.   Debour- 
.1.  Pharm.  Cbim.,  l!»17.  15,  306    311. 


hi  it  rminalion  "/' 


Maupt's  method  (this  .1..  Ino7.  (ill)  is  founded 
on  sound  and  accurate  principles,  bul  owing  to 
the  fail  thai  the  theobromine  precipitated  by 
ether  is  contaminated  by  6     1-",,  of  impurities,  it 

cannot     be    recommended,    as    it     stands,    for    the 

accurate  determination  of  theobromine  in  cacao. 
The  author  has  ad  opted  this  method  in  conjunction 
with  a  process  of  purification.  100  grins,  of  cacao 
is  triturated  with  Hi  c.c.  of  water  and  the  moist 
material   is   introduced    into   a    flask    of     1    litre 

capacity  with  till  grms.  of  solid  phenol  and  340 
grms.  of  chloroform.     The  mixture  i^  boiled  under 

a  reflux  condenser  for  two  hours,  cooled,  poured  on 

a  filter,  and  the  residue  sucked  dry  and  washed 
with  chloroform.  The  residue  is  then  pul  back 
into  the  Basic  with  300  gnus,  of  chloroform  and 

"ill  grins,  of  the  above  chloroform-phenol  mixture 
and  again  boiled  for  an  hour.  The  filtration  is 
repeated  and  the  residue  boiled  a  third  time  with 
Mini  pms.  of  pure  chloroform.  Alter  standing, 
preferably  for  twelve  hours,  the  united  chloroform 

extract  is  tillered  into  a  large  conical  Bask  and  the 
filter  washed  with  chloroform.  The  chloroform  is 
distilled   off.  preferably  on  an  electric  bet  plate. 

and  000  gnus,  of  el  her  is  added  In  t  be  re;  idual 
phenol    solution,    the    mixture     being    allowed     to 

stand  all  night.  The  theobromine  is  precipitated, 
while  the  caffeine,  fat,  and  most  of  the  colouring 

matter  remain  in  solution.      The  ether  is  decanted 

off,  the  precipitate  collected  on  a  filter,  the  flask 
and  filter  are  washed  with  ether,  the  theobromine 

and  Idler  are  put  back  in  I  be  flask  with  20  grins. 
of  sulphuric  acid  and    ISO  of  water;  I  be  liquid   is 

boiled   and    Altered    bot    into  another   flask    con 

taining    250    C.C.    of    ammonia    solution    of   sp.    gr. 

0-924.  The  first  flask  and  the  filler  are  washed 
with  a  boiling  si. bit  ion  of  7-5  grms.  of  sulphuric 
acid  and  1  IL'  •">  of  water  and  then  with  150  r.r.  of 
boiling  water    containing   30   drops  of  sulphuric 

acid.     The   ami iacal    solution    is   treated   with 

3  grms.  of  silver  nitrate,  and  evaporated  on  the 
water  bath  until  all  the  ammonia  has  been  driven 
off.      It  is  made  up  again  to  ab.,ut  500  C.C,  allowed 

to  stand  for  a  night,  and  the  precipitate  of  the 
silver  comi ad  of  theobromine  is  collected  on  a 

tiller,  washed  with  250  C.C.  of  water,  placed  in  a 
conical   flask  with   50  C.C.  of  water,  and  allowed    to 

stand  several  hours  in  an  atmosphere  oi  hydrogen 
sulphide ;  600  grms.  of  amy]  alcohol  is  then  added 
and  the  mixture  slowly  distilled  with  a  Vigreuxtube 

until  about  200  c.c.  of  aqueous  amy]  alcohol  has 

come  over  and  tie    boiling  point   is  [27       lii*   •'. 

The  solution   remaining   in   the  fiaslt    i^   filtered   hot 

iuio  a  beaker  Btanding  in  a  water-bath  and  the 
Bask  and  filter  are  washed  twice  with  100  grms.  of 
boiling  amy]  alcohol.  Tin-  filtrate  is  kept  in  a 
cool  place  for  \\>  :u;  honi^  until  the  theobromine 
has  crystallised  out  ;  the  alkaloid  is  collected  on 

a    tared    filter  and    (lie   filtrate   i-  Weighed    in   order 

to  make  a  correction  mi  the  assumption  that  lnnn 
grms.  of  amy]  alcohol  at  15  0.  dissolves  0-2  gnu. 
of  theobromine.      The  theobromine  is  washed  with 


ether,  dried  al  100  ("'..  and  weighed.  The  method 
is  very  accurate  and  gives  results  in  (dose  accord- 
ance with  factory  yields.  — ,1 .  1\  B. 

Phenolic  bases  ;  Researches  on .     J.  von  Braun 

and   B.  Danziger.     Ber..   1017,  50,  280— 289. 

,.->'-  \i  KTAMiNo -,-j-mkthyi.hydi:ini>i-:nk  on  nitrating 
with  concentrated  nitric  acid  is  converted  into 
p-nitro-/3-acetamino-/3-inethylhvdrindene,    m.    pt. 

Ill  ('.  This  on  reduction  with  tin  and  hydro- 
chloric acid  is  converted  into  the  corresponding 
amino-eompound.  m.  pt.  l.">3  — 154  C,  which  on 
treatment  wit  li  sodium  nitrite  in  hot  mineral  acid 
solution  is  converted  into  ji-hydroxy-/i-acetamino- 

f-methylhydrindene,  m.  pt .  112°C.  On  hydro- 
lysis  with  20%  hydrochloric  acid  at  120°  (.'..  the 
acetyl  group  is  removed  and  //-hydroxy-amino- 
8-methyl-6-hydrindene,  m.  pt.  154  ('..  is  obtained. 
p-1  lydroxy-amino-.i-met  hyl-/3-hydrindene  is  not 
more  active  physiologically  than  amino-tf-methyl- 
0-hydrindene  and  hence  a  Hon  is  an  exec]  it  ion  to  the 
rule  that  the  introduction  of  a  para-phenolic  group 
results  in  increased  physiological  activity. — T.  ('. 

AUylbetaine  mi, I  allylhomocholine  :  Preparation  mid 

physiological  properties  of .     J.   von  Braun 

anil    E.  Miiller.      Ber..   1017.   50,200—293. 

The   methyl   ester  of   dhnethylaminoacetic   acid. 

obtained  by  the  dry  distillation  of  betaine,  reacts 
with  ally!  iodide  in  ethereal  solution  forming  a 
quaternary  iodide,  m.  pt.  83    ('..  and  the  latter,  mi 

treatment  with  colloidal  silver,  yields  allylbetaine, 
m.  pt.  tili  ('..  which  forms  a  crystalline  platinum 
salt.  in.  pt.  171  — 17."i  ('..  and  a  crystalline  gold 
salt.  m.  pt.  1  lli  ( '.  7-1  lydroxypropyldiinethyl- 
ainine  combines  rapidly  with  ally!  iodide  in 
ethereal  solution  yielding  the  quaternary  iodide, 
m.  pt.  57  -—58  ('.  The  corresponding  chloride, 
allylhiimocholine.  forms  a  thick  oil  giving  an  oily 
gold    salt    and    a    crystalline   platinum    salt.    m.    pt. 

182°  C.  As  in  the  rase  of  N-allylnorcodeine  and 
codeine,  allylbetaine  and  allylhomocholine  have  the 
opposite  physiological  effect  to  betaine  and  homo- 
choline  respectively.  N-Allylpyrrolidine,  N-allyl- 
Ihalline.  1 -allyltheobromine,  allylst  rychnine.  ami 
diallyl  sulphate  do  not  show  this  reversal  BJ 
physiological  action. — T.  0. 


Acetylsalieylic    acid;     Some    soil*    of - 


M. 


Hon  vet.    Hull.  Sci.  Pharm..  1017.  24.  80.   Pharm. 
.1..   1017.  98.    110. 

Sodium  acetylsalicylatc,  or  "  hydropyrine,''  maj  be 

obtained  by  a  modification  of  Richter's  p> 
(tier.  Pat.218,467;  this  J..  1910,  452).  A  solution 
or  suspension  of  acetylsalieylic  acid  in  methyl 
alcohol,  containing  a  little  water,  is  treated  with 
the  theoretical  equivalent  of  sodium  carbonate. 
An  excess  of  ether  is  then  added,  which  pre- 
cipitates  the  sodium  sail.  This  is  collected, 
drained,  and  dried  at  Id  ( '.  The  white  salt  time 
obtained  melts  at  218  ('.  with  decomposition. 
It  is  very  hygroscopic  and  unstable,  and  rapid!] 
hydrolysed  on  contact  with  water  into  sodium 
salicylate  and  acetic  acid.  Lithium  acelylsalicylaU, 
known  as  "  hydropyrine  I,.."  "  grifa.  "  or 
"ap\i ."  has  been  recommended  as  a  sub- 
stitute lor  I  be  more  unstable  sodium  salt.  It 
is.  how  ei,  er.  hygroscopic,  and  is  difficult  to  prepare. 
generally  containing  not  less  than  5  per  cent,  of 
impurit  ies.  It  forms  prisms  containing  0  ">  mol.  of 
water,  li  is  hydrolysed  on  contact  with  water 
but  somewhat  less  rapidly  than  the  sodium  salt- 
Calcium  acetylsalicylatc  is  a  much  more  si 
silt  than  the  two  described  above.  It  ,s  not 
hygroscopic;  is  very  soluble,  giving  dear  1  :  10 
solutions  with  water!  and  these  solutions  are  onlj 
slightly  acid.  It  is  (be  best  salt  for  pharmaceutical 
us.-  for  the  preparation  of  cachets  or  tablets. 
I  or    this    purpose    it     has    been    introduced    into 
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commerce  under  the  names  "  soluble  aspirine," 
"  kalmopyrine,"  and  "  solupyrine."  It  is  best 
prepared  by  MatWs  process  :  I'ure  lime  is  slaked 
with  water,  suspended  in  alcohol,  and  treated 
with  the  theoretical  amount  of  acetylsalicylic 
acid  in  gradually  increasing  concentration  in 
alcoholic  solution.  The  pinkish  mass  obtained  is 
pressed,  washed  with  ether,  and  dried  at  40° 
to  50°C.  Thus  obtained  it  contains  2  mols. 
of  water  of  crystallisation,  is  readily  soluble  in 
water,  less  soluble  in  alcohol,  and  insoluble  in 
ether.  It  may  also  be  obtained  in  needles,  con- 
taining 3  mols.  of  water.  It  has  a  slightly  chalky 
taste.  According  to  Gerngross  (Fr.  Pat.  464,081  ; 
this  J.,  1914,  4159),  the  use  of  organic  solvents  for 
the  preparation  of  this  and  similar  salts  of  acetyl- 
salicylic acid  is  unnecessary  ;  better  results  are 
obtained  with  aqueous  solutions.  Maynesium 
aeeiylsalicylate  is  easily  obtained  by  agitating 
together  calcined  magnesia,  4  grms.  ;  acetyl- 
salicylic acid,  36  grms.  ;  and  water,  189  grms.  ; 
then  adding  methyl  alcohol,  and  precipitating  the 
salt  with  ether.  ,  Magnesium  acetylsalicylate 
is  soluble  in  water  and  in  methyl  alcohol,  less 
soluble  in  ethyl  alcohol.  It  crystallises  from 
aqueous  solutions  in  hexagonal  tables  containing 
3  or  4  mols.  of  water.  Among  the  other  little 
known  acetylsalicylates  the  following  are  men- 
tioned : — Potassium,  forming  tables,  m.pt.  65°  C.  ; 
zinc,  rhombic  tables  sparingly  soluble  in  water 
and  in  alcohol  ;  copper,  prisms,  insoluble  in  water 
and  in  alcohol  ;  silver,  needles,  insoluble  in  water  ; 
and  mercury,  crystallising  from  aqueous  solutions 
with  1  mol.  of  water,  m.pt.  136°  C.  with  decom- 
position ;  from  chloroform  it  crystallises  in 
anhydrous  prisms,  m.pt.  142  °  C.  with  decomposition. 
It  is  claimed  for  the  calcium  salt  that  it  does  not 
cause  pharyngeal  or  gastric  pain  like  the  free  acid, 
and  that  it  occasions  less  renal  irritation,  while  it 
has  all  the  therapeutic  properties  of  acetylsalicylic 
acid. 

Ethylene ;    Action  of  bromine  tcatcr  on 


Read  and  M.  M.  Williams.     Chem.  Soc.  Trans., 
1917,   111,  210—244. 

The  action  of  bromine  water  on  ethylene  at  0°  C. 
yields  ethylenebromohydrin  as  well  as  ethylene 
dibromide.  In  one  experiment  where  ethylene  was 
passed  into  500  c.c.  of  water,  to  which  successive 
quantities  of  7-2  grms.  of  bromine  were  added 
amounting  to  200  grms.  in  all.  the  yields  were  88 
grms.  of  dibromide  and  85  grms.  of  bromohydrin. 
The  yield  of  bromohydrin  is  diminished  by  rise 
in  temperature,  and  by  an  increase  in  the  con- 
centration of  the  bromine  water.  Attempts  to 
increase  it  by  adding  calcium  carbonate  or  sodium 
bicarbonate  to  the  water  were  not  successful. 
owing  to  the  greater  amount  of  decomposition 
of  hypobromous  acid  into  hydrobroniic  acid  and 
water.  Ethylene  bromohydrin  appears  to  form  a 
crystalline  addition  compound  with  calcium 
chloride,  but  the  ease  with  which  it  is  decom- 
posed by  moist  air  makes  a  determination  of  its 
composition  very  difficult. — W.  H.  P. 

Sozoiodol-mercury  compoimds.  E.  Rupp  and  A . 
Herrmann.  Arch.  Pharm..  1917,  254,  488 — 500. 
Z.  angew.  Chem.,  1917,  30,  Ref.,  69. 

The  solubility  of  sozoiodol-mercury  in  sodium 
chloride  solution  is  due  to  formation  of  mercuric 
chloride  ;  the  existence  of  the  acid  salt  or  simple 
sulphonate  is  considered  to  be  improbable.  In  the 
interaction  of  sozoiodol-sodium  with  mercuric 
acetate  or  nitrate,  the  precipitate  formed  is  at 
first  dark  red  and  then  orange-coloured  ;  the  red 
intermediate  product  has  been  isolated.  In  the 
first  stage  of  the  reaction,  combination  takes  place 
at  the  free  hydroxy  1  group,  whilst  afterwards 
the  sodium  combined  with  the  sulpho-group  is 
displaced    by    mercury.     It    is    considered    to    be 


highly  probable  that  sozoiodol-mercury  has  a 
binuclear  structure,  but  for  practical  purposes 
the  mononuclear  formula  may  be  retained.  The 
chromophor  in  sozoiodol-mercury  is  the  O.OH 
group.  Sozoiodol  when  heated  with  hydrochloric 
acid  in  a  sealed  tube  yields  2.4.6-tri-iodophenol, 
phenol,  and  iodine.  By  the  action  of  chlorine 
water  dimercuriphenol-p-sulphonic  acid  is  converted 
into  2.6-dichloroquinone,  whilst  iodine  solution 
converts  it  into  sozoiodol. 

Mercuriscd  derivatives  of  p-phenolsul phonic  acid. 
E.  Rupp  and  A.  Herrmann.  Arch.  Pharm.,  1917, 
254,  500—509.  Z.  angew.  Chem.,  1917,  30, 
Ref.,  69. 

Hydrakgykol  is  described  as  mercuric  p-phenol- 
sulphonat  e,  but  a  product  prepared  according  to  the 
process  described  originally  had  properties  different 
from  those  of  hydrargyrol,  hence  the  latter  must 
have  another  constitution  ;  possibly  it  is  a  deriva- 
tive of  phenol-o-sulphonic  acid.  The  chief  product 
formed  by  mercurising  phenol-j>siuphonic  acid  is 
dimercurioxyphenol-p-sulphonic  acid,  whether  1  or 
2  mols.  of  mercuric  oxide  is  used.  When  1  mol. 
is  used,  a  small  quantity  of  a  colourless,  crystalline 
monomercuric  phenol-j)-sulphonate  is  formed. 
With  3  mols.  of  mercuric  oxide,  the  mercuric  salt 
of  the  dimercuri-derivative  is  formed. 

Camphor  oil  from  the  Federated  Malay  States  and 
Mauritius.     Bull.  Imp.  Inst..  1916,  14,  577—585. 

Further  samples  of  camphor  oil  from  the 
Federated  Malay  States  and  Mauritius  (see  this 
J.,  1913,  505;  1916,  274)  have  been  examined 
at  the  Imperial  Institute.  The  former  are  found 
to  differ  in  the  same  way  as  previous  samples  from 
ordinary  commercial  camphor  oil  in  that  the 
camphor  has  not  been  separated  from  them,  and 
that  they  contain  no  safrole.  Their  commercial 
value,  is,  however,  about  the  same,  the  absence 
of  safrole  being  compensated  by  the  camphor 
present.  The  Mauritius  samples,  which  were 
obtained  from  leaf,  twig,  root,  and  wood  respec- 
tively, were  abnormal  in  character  and  did  not 
resemble  commercial  camphor  oil  ;*  no  solid  cam- 
phor was  obtained  from  them,  and  subsequent 
distillation  trials  in  Mauritius  showed  that  the 
trees,  which  are  genuine  Cinnamomum  camphora, 
Nees,  do  not  yield  solid  camphor  on  distillation. 

— E.  W.  L. 


Cnidium    officinale;   Essential    oil  of 


Sakei. 


.Mitt,    Med.    Ges.,    Tokvo,    1916,    6,  358.     Perf. 
Ess.  Oil  Rec,  1917,  8,  174. 

Cnidium  officinale  is  an  umbelliferrous  plant  the 
root  of  which  is  used  medicinally  in  China  and 
Korea.  The  active  principle  is  an  essential  oil  of 
which  the  specimen  of  drug  examined  yielded 
0-82%.  It  is  a  yellow  loevo-rotatory  liquid, 
having  a  bitter  taste  ;  its  sp.  gr.  is  P030  to  1040. 
It  contains  an  unsaturated  acid,  C^H^O,  ;  an 
alcohol,  CltH1803 ;  and  another  constituent 
possibly  a  lactone,  C12H1802. 

Day    oil ;      Montserrat .     H.    A.    Tempany. 

Pert,  and  Ess.  Oil  Rec,  1917,  8,  160. 
Samples  of  bay  oil  from  Montserrat  distilled  in 
1916  had  sp.  gr.  varying  from  0-926  to  0-940  at 
30°— 31°  C.  (corresponding  to  0-938  to  0  952  at, 
15°  C),  and  phenol  content  varying  between  46"5 
and  54%.  The  author  sees  no  correlation  between 
phenol  content  and  date  of  distillation,  nor 
between  phenol  content  and  yield  of  oil. 

Ter penes  ;    Autoxidation  of  -         in  the  light.     II. 

E.    Sernaglofcto.     Gazz.    Chim.    Ital.,   1917,    47, 

I.,    150-153. 
Ptoegone  was  exposed  Eor  I  months  fco  the  lighj 
in  flasks  containing  oxygen  and  some  water,  and 
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the  liquid  portion  then  distilled  in  a  currenl  ol 
steam.  Tin-  distillate  contained  acetone,  formic 
acid,  and  traces  ol  higher  fatty  acids.  The  liquid 
residue  in  the  tlask  when  made  alkaline  with 
sodium  carbonate  and  extracted  with  ether 
yielded  the  crystalline  lactone  of  a  ketonio  acid. 
C10ll,,<>,.  which  melted  al  l<83-6*  ('.  and  formed 
an  ozime  melting  at  116  0.  When  oxidised 
with  chromic  acid,  it  yielded  a  crystalline  acid. 
p-methylglutaric  acid  (m.  pt.  86-7°  C.)>  together 
with  some  acetone.  The  alkaline  residue  from 
the  ether  extraction  was  a  viscous  brown  oil,  from 
which  was  separated  an  acid  meting  ai  84  •'..  and 
having  the  composition  ol  8-methyladipic  acid, 
C7ll,  (t,.  and  an  acid,  C,0I  I  ,,<>.-.  of  unknown  con- 
stitution. -C.  A.  M. 

Carvone  ;    Products  of  the  isomerisation  of 


the  light.  E.  Sernagiotto.  Gazz.  ('him.  Hal., 
1917,  47,  [.,  153      159. 

Tin.  solid  isomeride  of  carvone  (carvone-camphor) 
which  Ciamician  and  Silber  (this  J.,  1908,  711) 
obtained  l>>  exposing  a  dilute  alcoholic  solution 
of  carvone  to  the  light  for  several  months,  melts 
at  Ido  c.  and  boils  at  206-50  0.  When  oxidised 
with  alkaline  potassium  iMiin.iu_.iHat.-  solution 
it  yields  a  dibasic  acid,  c,0n  ,,<>,.  soluble  in 
petroleum  spiril  and  melting  at  171  O.,  and  a 
monobasic  ketonic  arid  (m.  pt.  196  C),  C9HlaO„ 
which  is  insoluble  in  petroleum  spirit.  On 
treating  carvone-camphor  in  alcoholic  solution  tor 
some  days  with  sulphuric  arid,  and  distilling  the 
mixture  in  a  current  ol  steam  a  liquid  isomeric 
derivative,  isocarvone-carnphor.  C,8HmO,  is  ob- 
tained. This  distils  at  222* — 221°  ('.,  and  forms 
an  oxime  melting  at  107°  C.  and  a  semicarbazone 
melting  at  209"  C.  By  reducing  carvone-camphor 
by  means  of  sodium"  in  alcoholic  solution,  it 
yields  the  corresponding  alcohol,  carvone-borneol, 
I'ioTiiC'  which  melts  at  135"  •'.  and  yields  a 
semicarbazone   melting  at   239°   ('. — ('.  A.  M. 

Chemical    nature    of   viiamims.     Structure    of   the 
curative   modifications   of  the   hydroxypyriaines. 

Williams.      See  X  1  \.\. 

Sodium  perchlorate  as  a  gt  neral  microchemical  reagent. 
Deniges.     8*   XXIII. 

I'\ti:n  rs. 

Acetic  anhydride  :  Manufacture  of •.     H.  Drer- 

fus.  Basle.  Switzerland  Eng.  Pat.  100,450, 
May  8,  1916.  |  ^ppl.  No.  65*:'.  of  1010.)  Under 
Inf.  Oonv.,  April  111,  1915. 

In  the  manufacture  of  acetic  anhydride  by  treating 
sodium  acetate  with  sulphur  chlorides,  the  evolu- 
tion of  sulphur  dioxide  and  the  formation  of 
chlorinated  by-products  may  be  avoided  by:  (a) 
using  the  reagents  in  the  proportion  of  6  atoms  of 
chlorine  to  8  acetyl  groups;  (i>)  employing  a 
dilueni  such  as  acetic  anhydride;  (c)  maintaining 
a  temperature  below  in  15  C,  and  preferably 
below  o  c,  until  all  the  sulphur  chloride  has  been 
added.  Sulphur  may  be  removed  from  the  pro- 
diu  t  by  heating  it  with  compounds  of  metals 
which  form  sulphides  in  the  presence  of  acetic  acid. 
e.g.,  oxides  or  acetates  of  Lad  or  copper,  or  it 
maj  be  oxidised  to  sulphuric  acid  by  perman- 
ganates, nitric  acid,  or  nitrates,  Example:  A 
mixture  of  720  kilo-,  of  dry  pulverised  sodium 
acetate  and  BOO  kil.>-.  of  acetic  anhydride  is  cooled 

below  (I  ('..  and  306  kilos,  of  sulphur  dichloride  is 
gradually  introduced,  the  temperature  being  main- 
tained at  about  0  •'..  and  the  mixture  being 
continually    stirred.     When    all    the    sulphur   di- 

chloride  has  ' □  added,  stirring  is  continued  for 

some    time,    and    the    acetic    anhydride    i-    then 


distilled  off,  preferably  in  vacuo.     The  product  is 

heated  with  a  small  quantity  of  copper  oxide  until 
free  from  sulphur. — F.  Sp. 


Nucleic  acid   or   nucleates  :    Manufacture  of  . 

W.  B.  Bottomley,  London.     Eng.  Pat.  105,466, 
June  24,   1916.     (Appl.  No.  8914  ol    1916.) 

An  alkaline  extract  of  peat,  such  as  is  obtained  in 
the  preparation  of  humic  acid,  contains  also 
nucleic  acid,  which  is.  however,  too  soluble  to  be 
precipitated  with  the  humic  acid  on  acidification. 
After  separation  of  the  humic  acid,  or  without  this 
separation  if  the  mixture  of  acids  is  required,  the 
nucleic  acid  may  be  separate,!  by  concentrating 
the  liquid  to  about  one-twentieth  of  it-  volume 
and  then  acidifying  with  hydrochloric  acid  and 
-odium  acetate.  If  the  peat  is  extracted  with  a 
solution  of  an  alkali  bicarbonate  the  humic  acid  in 
not  extracted.  Heating  the  mixed  peal 
alkali  solution  to  about  inn  ('.  by  passing  in  li.c 
steam  at  00  lb.  pressure  increases  the  yield  of 
nucleic  acid. — B.  V.  S. 


Sodium phenate  [phenoxide];   Manufaetun  <>f ■• 

W.    Everitl    and    Co.,    Ltd.,    and    \V.    Everitt, 

Southall,    Middlesex.      Kng.    I'at .    105,011,    Apr. 

19,  1916.     (AppL  No.  5739  of  1010.) 

1  N  the  manufacture  of  sodium phenoxide  by  heating 
together  equivalent  quantities  of  phenol  and 
caustic  soda,  with  about  5%  of  sodium  sulphite, 
to  250  -280  C.  the  reaction  is  carried  out  in  a 
grinding  ball-mill  (see  Eng.  Pat.  105,61  I.  pag 
preferably  provided  with  one  hollow  trunnion  to 
allow  of  the  escape  of  steam  or  the  introduction  of 
a  thermometer,  and  when  the  evolution  of  steam 
has  ceased,  the  product  is  cooled  in  vacuo,  to 
prevent  absorption  of  water. — F.  Sp. 

Sodium  salicylate  ;  Manufacture  of  crude .     W. 

Everitt  and  Co..  Ltd..  and  YV.  Kvcritt.  Southall. 
.Middlesex.  Eng.  Pat.  105,612,  Apr.  19,  1918. 
(Appl.  No.  5740  of  1916.) 

In  the  manufacture  Of  crude  sodium  salicylate 
from  sodium  phenoxide  and  carbon  dioxide,  a 
charge  of  sodium  phenoxide  is  placed  in  a  rotating 
autoclave,  and  carbon  dioxide  is  introduced. 
preferably  through  a  hollow  trunnion,  avoiding 
undue  heating.  When  absorption  has  nearly 
ceased,  the  pressure  of  the  carbon  dioxide  is 
increased  to  100  lb.  per  sq.  in.  or  more,  for  some 
hours.  The  gas  supply  is  then  interrupted,  and 
the  autoclave  is  heated  to  120  1  in  0.  until 
conversion  is  complete. — F.  Sp. 


Salicylic   acid;    Manufacture   of- 


\\  .   Event. 


and  (.'«..  Ltd.,  W.  Everitt,  and  ('.  (i.  Jackson, 
Southall,  Middles,. x.  Eng.  Pat,  in;,. ma.  Apr, 
19,  loio.     (Appl.  No.  eTll  of  1916.) 

Pure  white  salicylic  arid  is  produced  by  passing 

a  faintly  acid  hot  solution  of  crude  -odium  -all- 
eviate through  ma—es  of  intermingled  zinc  and 
decolorising  charcoal.      /'  Crude   sodium 

salicylate  i-  dissolved  in  nine  times  its  weight  ol 
water  and  the  solution  is  made  faintly  acid  with 
sulphuric  acid.  It  is  first  pumped  through  a 
column  over  granulated  zinc,  and  then  heated  to 
80° — 100"  0.  and  passed  I  hrough  a  tower  containing 
the  mixed  charcoal  and  zinc,  aj..  95%  of  •  I 
and    .",",,    of    zinc.     The    tower    may    consist    m 

Hanged  sections  bolted  together,  containing  n 
of    zinc    and    charcoal    separated    by  partition!  "f 
moleskin    fabric.      The    liquor    passing    from    the 
tower  yields  pure  white  -alicyli,    acid  on  acidifi- 
cation.    I'.  8p. 
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Arylalkylhydantoins  ;     Manufacture  of 


O. 


Imray.  London.     From  Farbw.  vorm.   Meister, 

Lucius,  u.  Briining.    Hoechst.  Germany.      Eng. 

Pat:  105.719.  Oct.  25,  1910.     (Appl.  No.  15,203 

of  191(5.) 
Arylalkylhydantoins  of   the   general    formula, 
Ar^_,NH.CO 
Alk^-CO.NH 
are  produced  in  the  same  way  as  other  hydantoins 
or  cyclic   ureides,   starting   from  arylalkylaruino- 
acetic  acids,  or  causing  the  latter  to  be  produced 
during    the    process.     They    are    therapeutically 
valuable    on    account    of    their    hypnotic    action. 
Eight    methods    of    preparation    are    described. 
Examples: — (1)    20     parts    of    a-phenyl-a-amino- 
butyric  ester  is  neutralised  with  dilute  hydrochloric 
acid",   and   a  concentrated  solution  of  "8  parts  of 
potassium  cyanate  is  added.      .After  standing  for 
a  short  time,  the  solution  is  boiled.     Phenylethyl- 
hydantoin    separates,    and    is   recrystallised    from 
dilute   alcohol.     It  melts  at    19S°   C.    is   readily 
soluble    in    acetone,    alcohol,    and    glacial    acetic 
acid,    but    insoluble    in    water    and    benzene.      It 
forms  soluble  alkali  and  alkaline-earth  salts.   (2)  A 
solution   of  2-3  grms.   of  sodium  in  30   grins,   of 
ethyl  alcohol  is  added  to   15-6  grms.   of  phenyl- 
cyanacetamide   dissolved   in   250    c.c.    of   alcohol. 
11    grms.    of    ethyl   bromide    is   added,    and   the 
mixture  is  boiled  for  2 — 3  hours.     On  evaporating 
the  alcohol   and   adding  water,    phenylethylcyan- 
acetamide  (m.pt.  120    ('. )  is  precipitated.      19  grms. 
of   phenylethylcyanacet amide   is  introduced  with 
constant     stirring    into    a    hypobromite    solution 
made  from  16  grms.  of  bromine,  38  grms.  of  35  °o 
caustic   soda  lye.   and   400  c.c.   of  water.     When 
the  amide  has  dissolved,  the  mixture  is  heated  to 
40"  C  and  then  cooled.     10  c.c.  of  a  38  %  solution 
of  sodium   bisulphite  is  added,   and   the  phenyl- 
ethylhydantoin  is  precipitated  by  acidifying  with 
hydrochloric  acid.     Phenylmethvlhvdantoin  melts 
at  193°C.,piperonylmethylhydantoinat  192* — 193° 
C,  and  p-chlorophenvlethyihvdantoin  at  212°  C 

— F.  Sp. 

Cephaeline  amyl  ethers  and  salts  thereof ;    Prepara- 
tion of .  J.  W.  Header.  Indianapolis,  U  S   \ 

Eng.  Pat.  105.722.  Julv  18.  1916.  (Appl  No 
16.037  of  1916.)  Addition  to  Eng.  Pat,  103  88l' 
Feb.  21,  1916  (this  J..  1917.  402). 

Cephaeline  amyl  ethers  other  than  the  iso-amvl 
ethers  which  form  the  subject  of  the  principal 
patent,  are  produced  by  treating  cephaeline  with 
an  alkali  metal  and  an  amyl  hafide.  The  process 
is  the  same  as  described  in  the  principal  patent, 
and  the  product  has  similar  properties. — F.  Sp. 


Ketones  ;       Manufacture     of 


G.     Schicht 


Act.-Ges..    and    A.    Griin.    Aussig.     Ger  Pat 

296,677.  May  5,  1915.     Under  Int.  Conv],  Mav 

27,  1914.     Addition  to  Ger.  Pat,  295.657  (this 
J.,   1917,  569). 

Monocarboxylic  acids  of  b.  pt.  above  300°  C 
are  heated  in  the  liquid  state  in  iron  vessels  without 
the  addition  of  catalysts.  Example  :  Bv  heating 
technically  pure  stearic  acid  of  m.  pt.  6*8 3  C  for 
three  hours  to  295°  C,  a  quantitative  vield  of 
technically  pure  stearone  free  from  acid"  and  of 
m.  pt.  84-6°  C.  is  obtained.  It  is  not  necessary  to 
provide  for  the  continuous  removal  of  the  carbon 
ilioxide  and  water,  as  might  be  expected  •  it  is 
preferable  to  carry  out  the  operation  in  an  auto- 
slave. — F.  W.  A. 

Lipoid-like     nitrogen-containing     compound     from 

blood;  Preparation  of  a .     Soc.  Chem   Ind 

in  Basle.  Switzerland.  Ger.  Pat,  296.678  Mar 
16.  1916.  Addition  to  Ger.  Pat.  295.S40  [m 
Eng.  Pat.  11,215  of  1915  ;    this  J.,  L916,  72) 

HBTEAD    of    extracting    the    blood    with    strong 


alcohol,  as  in  the  chief  patent,  benzene  or  toluene 
or  similar  solvent,  in  which  the  extract  is  more 
•?•:?,',  ls  use'L  The  £reater  part  of  the  solvent 
is  distilled  oil  from  the  resulting  solution  and  the 
residue  mixed  witli  water  and  again  extracted  with 
chloroform,  carbon  tetrachloride,  benzene  or 
toluene. — B.  V.  S. 

Calcium    aretulsalieyhile ;     Manufacture    of 


A.  Buseh.  Brunswick,  and  I!.   Lauch,  Assignors 

to  J.  A.  Yvulfing.  Berlin.  Germany.      I'.S  "Pat 

1,225,407,  May  8, 1917.  Date  of  appl.,  June  9,  1915. 

See  Eng.  Pat.  100.343  of  1916  :   this  .1..  1916,  944. 

XXI,-  PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Patents. 
Colour   photography    and    Jcinematography.     C.    F. 
Jones.  San   Francisco.    Cal..  U.S.A.      Eng     Pat 
105.350,  Apr.  7.  1916.     (Appl.  Xo.  5130  of  1916.) 

Two  negatives  are  taken,  Xd.  1  through  a  red 
screen  and  No.  2  through  a  green  screen.  A 
positive  from  Xd.  1  is  made  on  paper  or  a  trans- 
parent support  and  toned  blue.  This  is  then 
re-sensitised  with  a  solution  of  bichromate  con- 
taining a  yellow  dye,  dried,  exposed  under  a 
positive  from  No.  2  on  a  transparent  support,  and 
developed,  etc..  as  usual.  The  super-position  of 
the  yellow  dye  on  the  blue-toned  print  gives  the 
desired  green  print.  This  is  finallv  stained  with 
a  solution  of  a  red  dye,  the  absorption  of  which 
varies  inversely  with  the  hardening  due  to  the 
exposure  behind  positive  No.  2. — B.  V".  S. 

Selenium  toning  bath  for  photographic  silver  prints. 
Chem.  Fabr.  auf  Actien.  vorm.  E.  Schering. 
Ger.  Pat,  296,009.  Jan.  24.  1914.  Addition  to 
Ger.  Pat.  280.679. 

By  the  addition  of  more  sodium  sulphite,  up  to 
30  grms.  per  litre,  to  the  toning  bath  mentioned 
in  the  chief  patent  (sodium  thiosulphate  100  grms., 
sodium  selenosulphate  1-5  grms..  sodium  sulphite 
13  grms..  water  1  litre),  a  combined  fixing  and 
toning  bath  is  obtained  producing  no  vellowin"  of 
the  whites. — B.  V.  S. 

Paper  for  photographic  uses;  Coating  material  for 

.     G.    W.    Leighton    and    ('.    S.    Babcock. 

Chicago.  111.     U.S.  Pat.  1,225,146,  Mav  8.  1917 
Date  of  appl..  May  10.  1909. 

See  Fr.  Pat.  41S.906  of  1910  :  tins  J..  1911.  1109. 


XXH.— EXPLOSIVES ;  MATCHES. 

Propagation  of  flame  in  mixtures  of  acetone  and  air. 
Wheeler  and  Whitaker.     See  IIa. 

Patents. 

Explosive  material;  Compressors  for  bundled . 

Sabulite  (Great  Britain).  Ltd..  and  W.  II. 
McCandlish,  London,  and  A.  B.  Robson,  Ware, 
Herts.  Eng.  Pat.  105. 791.  Apr.  20.  I'M-. 
(Appl.  No.  5980  of  1916.) 

Means  applicable  for  use  in  drying  materia 
vacuo.     Eng.   Pat,    105.617.     Set    I. 


XXUI— ANALYSIS. 

Ammonia  ;  Micro-titration  of      — .     G.  D.  Barnett. 
J.  Biol.  Chem..    1917.   29,  459-    162. 

Ten  c.c.  of  the  solution  to  be  tested  is  placed  In  a 
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1917. 


test-tube  (22  by  380  nun.).  Hi  c.c.  of  saturated 
potassium  carbonate  solution,  free  from  ammonia, 
is  added,  and,  after  the  test-tube  has  been  con- 
nected with  a  larger  one  (80  bj  HO  mm.)  containing 
a  measurer!  volume  (less  than  0-5  c.c.)  of  N  100 
hydrochloric  acid  and  15  c.c.  of  distilled  water,  a 
current  of  air  is  drawn  through  the  apparatus  for 
20  mins.  at  the  rate  >>i  5  litres  per  min.  The 
excess  of  acid  in  the  absorption  test-tube  is  then 
titrated  with  .v  200  alkali  solution  added  from  a 
1  c.c.  micro-burette;  methyl-red  is  used  as  the 
indicator.  The  tube  connecting  the  two  test- 
tubes  may  contain  a  plug  of  cotton-wool  to  prevent 
any   alkaline   spray    from    passing   over   into   the 

SeCOIld    te-st    tulie.        YV .    P.  S. 

Mercury  salts;  Detection  of  traces  of  —for 
toxicological  purposes.  K.  C.  Browning.  ('Item. 
Soc.  Trans..  1917,  ill,  236     240. 

'I'm:  method  recommended  consists  of  electrolysis 
of  the  solution  to  !'■•  examined,  with  subsequent 
spectroscopic  examination  of  the  cathode.  Of  the 
various  metals  available  for  the  cathode,  gold  foil 
is   most    sensitive,   silver  gauze   being   next    best. 

These  metals  as  obtained  pun'  "  from  Kahlhaum 
alwavs  give  a  strong  mercury  spectrum  unless 
previously  purified  by  heating  to  about  900  ('. 
tor  some  time.  No  advantage  was  observed  in 
using  electrodes  larger  than  1  .">  em.  by  0-65  em. 
Conditions  of  electrolysis  depend  on  the  amount 
of  solution  available.  If  only  about  10  c.c.  can 
be  obtained,  Hi  to  IS  minutes  at  0-2  ampere,  with- 
out stirring,  is  sufficient.  With  larger  quantities 
(200  c.c.)  -  amperes  may  he  used,  with  rapid 
stirring,  hut  care  must  he  taken  to  avoid  loss  of 
mercury  by  heating  of  the  solution,  which  takes 
place  if  electrolysis  is  prolonged.  The  cathode  is 
washed    with    water  and    placed    in    one   limb    of    a 

Duprgtube.  This  limb  is  heated  to  200  —250  <'. 
in  an  oil  hath.  The  tube  is  exhausted  by  a  Oaede 
oil  pump,  washed  out  with  hydrogen,  and  again 
exhausted.  The  discharge  is  passed  from  a 
moderately    strong  coil   (15   cm.    spark)    and   the 

spei  brum  examined  by  a  direcl  \  ision  -i t  roscope. 

With  only  Hi  c.c.  of  solution,  one  pait  .if  mercuric 

chloride  in  one  hundred  million  part-  of  solution 
can  he  detected  in  this  way.  Solutions  of  this 
concentration  lose  mercury  on  evaporation  and 
cannot  he  satisfactorily  concentrated.  If  kept  in 
glass  or  quartz  vessels  the)  lose  mcrcurj  by 
adsorpl  ion  on  the  walls  of  the  \  esscl,  from  which  it 
can  he  recovered  by  washing  a  few  times  with 
concentrated  nit  ric  acid. — W.  II.  I'. 

Sodium  percTUoraU  as  a  general  microchemical 
reagent.  <■.  Deniges.  Hull.  Trav.  Soc.  Charm. 
Bordeaux,  HUT.  :..  .1.  Pharm.  Chim.,  1917,  15, 
322—323. 

Sodium  perchlorate  has  been  recommended  as  a 
microchemical  reagent  for  cocaine;  it  is  now 
found  that  the  same  -alt  gfc es  sparingly  soluble 
compounds  with  many  other  substances,  most 
of  which  can  he  identified  by  their  characteristic 
crystalline  forms.      Many  of  the  alkaloids,  notably 

those  of  the-  strychnine  and  morphine  series, 
can    be    identified    microi  heiincally    Icy    t  licit-    pc.-r- 

chlorates  :  also  certain  metals,  such  as  potassium, 
rubidium,    and    cesium,    give    sparingly    soluble 

peri  Idorat  es.     whereas     lithium,     ammonium,     and 

thallium  do  not.  Precipitates  are  obtained  with 
Boluble  salts  of  tropacocaine.  berberine,  narceine, 
cotarnine,  and  papaverine  (non-crystalline  at 
first).       \   concentration  of  .">     in",,   h  advisable 

in  these  cases.  Salts  of  morphine-  give  a  pre- 
cipitate at  I",,  concentration.  Brucine  and 
especially  strychnine  solutions  give  crystalline- 
precipitates  at  very  low  concentrations  (0-2  0-1%) 
when   tie-  sides  of  the-   \e-sse-l   aie  rubbed    with   a 


glass     rod.       v  i-iaii'iMi-     aim 

acetic-     acid     solution     give     non-cryst  alline     pi 

cipitates  having  the-  appe-arance  of  fat-globules. 

—J.  V.  B. 


\  c-ratrine-     and     narcotine-     in     dilute 
non-crystalline    pre- 

...»     ..f     f..C     ..U1...1 


Estimation   nf  toluene  and  benzene  in  coal-tar  oila, 
Barker.  S»    Ml. 

Fastness    of   dyestuffs.      Standards    and    pr\ 
established  by  the  "  Echtheitskommission."    lle-er- 
mann.      See  IV. 

Determination  of  volatile  "  thinners  "  in  ml  varnishes. 
He   Waele   and   Smith.      See    XIII. 

Determination    of   resin    in    rosin    size.       Heuser, 

Sn     XIII. 

Ihnnii    acid  mid  tannic  acid.     Moeller.     See   XV. 

Relation  between  tin  indications  of  several  lime- 
requirement    methods    and    the    soil's    content   of 

basis.     Schollenherger.     Svc   XVI. 

Ammonifiability  versus  niirifiabilily  as  a  test  fur  the 
relative    availability     of    nitrogenous    fertilisers 

l.ipni.in   and    Hurge-ss.      See    XVI. 

Determination  of  alcohol.     Fonyo.     eS'ee   XVIII. 

Determination     of    theobromine.        Ddbourdeaux. 
See  XX. 

Patents. 

Ciirlinnii  -mid  indicator.  A.  Frisak,  Woodbury, 
N.J.  U.S.  Pat.  1,223.953,  Apr.  24.  1917.  Data 
of  appl.,  Jan.  ti.  11117. 

A  VESSEL  containing  caustic-  soda  is  closed  at  the 
top  hy  a  stopper,  through  which  an  inlet  tuba 
for  flue  gases  extends  and  terminates  in  a  hori- 
zontal curved  portion  just  below  the  stopper. 
The  outlet  tube  extends  into  the  \esse-l  nearly 
to  the  surface-  of  the-  caustic  soda  solution  and 
both  tubes  are  provided  with  stopcocks.  One 
limh  of  an  inverted  U-tube  communicates  with 
the  vessel  and  the  other  end  dips  into  a  i 
of  mercury  provided  with  a  vented  stopper. 
\  scale  is  provided  adjacent  to  the  latter  limb 
ol  the  U-tube,  which  enables  tin-  diminution  hi 
pressure  in  the  \esse-l  due  to  absorption  of  carbon 
dioxide-  to   he-  determined.       YV.   I-'.   I'. 

"   Xtihli  "  gases  [argon,  etc.]  mid  nitrogen  :    .l/'/«ir 

ntiis  fur  determination  of by  u  gas-atutlysis 

method.      R.   Brandt,   Ludwigshafen.     tier.   I'-et 
296,115,    May    16,    HM">. 

'  A  mixture  of  argon,  etc..  with  nitrogen,  hydrogen, 
carbon  oxides,  methane,  and  such  gases  is  treated, 
in  a  tube  connected  with  a  manometei  and  -c 
two-wa)  tap,  with  metallic  calcium  in  the  form 
Of  large-  crystals,  or  with  alloys  of  calcium  Willi 
magnesium  and  aluminium,  and  with  calcium 
nitride-.  The  former  absorbs  all  nitrogen  and  the- 
latter  absorbs  hydrogen,  methane-,  etc.,  at  tem- 
peratures between  200    and  650   ('.     B.  V.  8. 

Testing  materials  by  impact;    Apparatus  for  - 
\\    and  T.    Vvery,  Ltd..   V  W.  Brown,  and  E    \ 
\!le  ut.  Birmingham.   Eng.  Pat.  105,669,  June  !'•■ 
1916.    I  \ppl.  no.  8487  of  1916.) 

■\rl  of  estimating  solid  contt  nt  of  liquid  fund  product. 
r.s.   Pat.    1,221,357.     s,,    XIXv 
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Official  Notices. 


ANNUAL   GENERAL,  MEETING,     1917. 

In  accordance  with  the  provisions  of  By-law  64, 
notice  is  hereby  given  that  the  Annua)  General 
Meeting  will  lie  held  in  The  University  Buildings, 
Edmund  Street.  Birmingham,  at  10.30  a.m.  on 
Wednesday,  July  18th,  1917.  A  programme  of  the 
proceedings  was  inserted  in  the  June  l."ith  issue. 

In  accordance  with  the  provisions  of  By-law  2-1. 
those  members  whose  names  are  printed  in  italics 
in  the  List  of  Council  in  the  April  30th  issue  of 
the  Journal  will  retire  from  their  respective 
offices  at  the  forthcoming  Annual  Meeting. 

Prof.  Henry  Louis  has  been  nominated  to  the 
office  of  President  under  By-law  20  ;  Dr.  Charles 
Carpenter  has  been  nominated  Vice-President 
under  By-law  20  ;  Mr.  John  Grav.  Mr.  A.  R. 
Liu-.  Prof.  R.  F.  Ruttan,  and  Mr".  J.  T.  Wood 
have  been  nominated  Vice-Presidents  under  By- 
law 21. 

Mr.  A.  G.  Bloxam,  Mr.  W.  J.  Rees,  Mr.  Edwin 
Thompson,  and  Prof.  James  Walker  have  been 
nominated  to  fill  the  four  vacancies  among 
Ordinary  Members  of  Council,  under  By-law  25. 
No  ballot  will  be  required. 

J.   P.   LONGSTAFF, 

Secretary. 


REPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 

The  first  volume  of  these  reports  is  now  ready. 
As  the  issue  is  strictly  limited,  those  who  desire 
to  obtain  copies  are  advised  to  apply  for  them 
without  delay.  The  price  is  3s.  to  members  and 
5/6  to  non-members,  including  postage. 


DYES  DEPARTMENT  OF  THE  BOARD  OF 
TRADE. 

In  order  to  promote  the  further  development 
of  the  dye-making  industry  in  the  United  Kingdom, 
tin-  President  of  the  Board  of  Trade  has  decided 
to  establish  a  special  temporary  Department  of 
the  Board  of  Trade  to  deal  with  matters  relating 
to  the  encouragement  organisation,  and,  so  far  as 
d  cessary,  the  regulation  of  that  industry.  Tin- 
Department  will  be  under  the  direction  of  Sir 
Evan  Jones,  Bart.,  M.I.C.E.,  who  will  have  the 
official  title  of  Commissioner  for  Dyes.  The 
Commissioner  will  act  in  close  consultation  with 
the  various  dye-making  and  dye-using  interests 
concerned.  Any  communications  on  the  subject 
should  be  addressed  to  : — Commissioner  for  Dyes, 
Board  of  Trade,  7,  Whitehall  Gardens,  London, 
S.W.I. 


CHEMICAL  TRADE  CONFERENCES. 

The  Director  of  the  War  Trade  Department  has 
agreed  to  arrange  for  regular  conferences  to  be 
held  at  stated  intervals  at  the  Department's  offices 
to  discuss  matters  of  interest  to  the  chemical  trade 
in  much  the  same  way  as  questions  connected  with 
the  wool  trade  have  been  discussed  at  conferences 
for  some  time  past.  Lord  Ernmott  has  suggested 
that  the  best  procedure  is  for  the  Chamber  of 
Commerce  interested  to  submit  to  the  Department 
at  the  beginning  of  each  month  a  summary  of  the 
subjects  which  are  important  enough  to  bring  up 
at  a  conference,  specifying  the  particular  chemical, 
drug,  or  dye  which  they  desire  to  discuss.  If  the 
list  of  subjects  is  of  sufficient  magnitude  and 
importance  to  make  a  conference  of  undoubted 


interest  to  all  parties,  the  conference  would  be 
convened  ;  if  not.  the  matter  would  be  dealt  with 
by  direct  corresponded  e  with  the  Chambers  con- 
cerned. 


FRANCE  :    PROHIBITED  EXPORTS. 

A  French  Presidential  Decree,  dated  the  29th 
May,  prohibits  the  exportation  and  re-exportation 
from  France,  as  from  1st  June,  of  acetic  anhydride, 
animal  black,  insulating  materials  other  than 
rubber  (the  exportation  of  rubber  was  already 
prohibited),  metallic  formates,  oxalates,  sulphites 
and  hyposulphites,  ores  of  strontium  and  of 
lithium,  preparations  derived  from  sabadilla 
seeds,  quillaia  bark  (Quillaja  saponaria),  soda  lime, 
sulphate  of  baryta  (barytine)  and  of  magnesia. 
uranium,  zirconium  and  zircon.  Quillaia  bark 
may  however  be  exported  and  re-exported  from 
France,  without  special  authorisation,  when  con- 
signed to  the  United  Kingdom,  the  British 
Dominions,  Colonies,  and  Protectorates,  and  certain 
other   countries. 


SULPHATE  OF  AMMONIA  PRICES. 

The  Food  Production  Department  of  the  Board 
of  Agriculture  draws  attention  to  the  advantages 
t<>  lie  obtained  from  ordering  sulphate  of  ammonia 
at  once.  Prices  have  been  arranged  with  the 
manufacturers  for  the  season  ending  31st  May, 
1918,  in  such  a  way  as  to  give  an  advantage  of 
£1  per  ton  to  those  who  purchase  before  the 
end  of  September. 

(1)  The  terms  and  conditions  which,  will  be 
applicable  to  the  sale  of  sulphate  of  ammonia, 
24 i%  basis,  in  makers  single  bags,  net  cash 
delivered  to  consumer's  station  in  any  part  of 
the  United  Kingdom,  in  quantities  of  not  less 
than  two  tons,  are  : — 

For  orders  placed  with  makers  for  delivery 
during  the  following  periods  : — 

[a)  1st  June,  1917— 30th  September,  1917, 
£15  7s.  6d.  per  ton.  For  this  first  period  orders 
for  60  tons  and  upwards  are  to  be*  placed  by  the 
20th  June  for  delivery  in  Great  Britain,  and  by 
the  10th  July  for  delivery  in  Ireland.  Delivery 
in  Great  Britain  must,  be  in  four  equal  monthly 
quantities,  and  in  Ireland  in  three  equal  monthly 
quantities.  Smaller  quantities  must  be  ordered 
before  the  loth  September. 

(6)  1st  October,  1917— 31st  December,  1917, 
£15  15s.  per  ton.  For  this  period  orders  for  60 
tons  and  upwards  must  be  placed  by  the  10th 
September  for  delivery  in  three  equal  montlily 
quantities  either  for  Great  Britain  or  Ireland. 
Smaller  quantities  must  be  ordered  by  the 
10th  of  each  month  for  delivery  during  that 
month. 

(c)  1st  January,  1918— 31st  May,  1918,  £16 
7s.  6d.  per  ton.  For  this  period  all  orders,  large 
and  small,  must  be  given  by  the  10th  of  each 
month  for  delivery  during  that  month. 

The  foregoing  prices  are  subject  to  a  discount 
for  cash  of  10s.  per  ton  to  manure  mixers,  agri- 
cultural merchants  and  dealers  and  co-operative 
societies. 

(2 )  Quantities  of  less  than  2  tons  will  be  supplied 
at  the  above  rates,  provided  they  form  part 
of  a  bulked  order  of  not  less  than  2  tons,  so  as  to 
facilitate  railway  transport  and  avoid  the  wasteful 
use  of  trucks. 

(3)  Where  the  purchaser  takes  delivery  at  the 
maker's  works  for  conveyance  otherwise  than  by 
rail  the  price  will  he  10s.  per  ton  less.  For  sulphate 
of  ammonia  of  a  higher  or  lower  quality  a  ditter- 
ence  of  3s.  3d.  per  ton  is  to  be  allowed  m  respei  l 
of  each  quarter  per  cent,  above  or  below  2  1V,- 
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Fractional  differences  of  less  than  a  quarter  per 
cent.  \\  ill  not  be  taken  into  account.  Where 
makers  require  purchasers  to  provide  their  own 
bags  the  actual  cosl  of  bags  al  I  be  t  Lme  oi  delivery 
shall  be  allowed. 

1 1)  The   nel    cash    retail   prices  oi   sulphate  of 
ammonia  to  consumers,  in  quantities  under  two 
tons,    for   delivery    in    Great    Britain    by   dealers 
ex  store  or  by  makers        works,  shall  no!   e 
the  following  : — 


I  cwt  and 

1  ion  and 

and  Loss 

less  than 

loss  than 

than 

■2  CWt. 

I  ton 

2  tons. 

1  cwt 

pei  ml 

per  CWt, 

pei  cwt 

pei  ton. 

1st  .turn'.  1917,  1" 

.Li  Dec 

20a 

18a. 

1 7s. 

£16  10a. 

1st  Jan.,  L918,  to 

31st  May,  11U8 

^i> 

L99 

18s. 

No  additional  charm  to  be  made  i"r  excess  over  24] 
in  respect  of  these  small  quantities. 

Dealers  and  farmers,  if  unable  t<i  obtain  supplies 
from  local  works,  should  apply  to  the  Sulphate 
of  Ammonia  Distribut  ion  Committee,  Food  Pro- 
line! ion  Department,  72,  Victoria  Street.  London. 
S.W.I. 


Glasgow  Section. 


Meetim/  held  at  Glasgow  on  Tuesday,  27th  February, 
1917. 


MR.    JAKES    MACLEOD    IN    Till:    CHAIR. 


LOW    TEMPERATURE    CARBONISING    AND 
SOME  PRODUCTS. 

BY    ROBERT   inri.AI  i;i\. 

My  early  oil  work  experience  al  Stanrigg  con- 
vinced me  that  non-coking  coals  could  bo  success- 
fully carbonised  without  any  external  heating, 
and  if  a  method  could  be  devised  of  preventing 
the  condensing  oils  from  trickling  down  into 
the  hot  producer  /inns,  coking  coals,  I  considi  i 
might  also  be  dealt  with.  This  hoped  was 
largely  based  on  Percy's  statement  thai  coals  when 
slowly  heated  lost  their  power  of  cohering,  Aftei 
many  elaborate  si  hemes  had  been  drawn  out,  the 
present  simple  method  gradually  evolved  (see 
Collar  C,  Fig.  1).  The  scheme  was  put  hef ore 
Bailie  W.  B.  Smith,  convener  of  the  Smokeless 
Fuel  Committee  of  the  Glasgow  Corporation,  and 
Mr.  Lackie,  head  of  the  Electricity  Department. 
\rier  consideration  by  the  Oa--  and  Electricitv 
Committees  it  was  agreed  to  undertake  an  experi- 
ment jointly.  1  must  h.-ie  re, m ,i  n,v  indebtedness 
to  Bailie  Smith,  to  the  members  of  both  committees, 
to  the  Corporation  of  Glasgow,  and  to  the  heads 
of  the  Electricity  Department,  and  the  Staff  at 
roil  Dundas,  for  their  help  and  c ■tesy. 

The  pi, mi  as  crei-ted  wit  h  t  he  compartments  A  and 

B  (Fig.    1  !  was  intended  to  he  used  I'm'  I  w  ii  purposes. 

One  of  these  was  for  the  production  of  smokeless 
fuel  and  illuminating  gas,  and  the  other  for  the 
production  ot  power-gas  both  with  oil  and 
ammonia   as    by-products. 

Pma  r  gas. 
For  the  production  of  power  pas.  air  and   ,1       n 

wen-   blown   into  compartment    \.  by   passage  ED, 

indicated  by  dotted  lines.  Mud  the  ^is  passed  up 
through  the  fuel,  carbonising  it  and  flinfniing  on 
the   oils.     Tie-   heavier   oils   condensed,   and    ran 


down   to  the  collar   where  the;,    were  trapped   and 

ovi  rflowed  along  tie-  pipe,  G,  to  the  seal  tank.  s. 

Here    the    heavier    oils    were    left,    and    the    gases 

ascended  through  tin-  Brs!   scrubber,  where  the) 

in.  i  a  very  line  spray  of  water,  containing  about 

,  of  tr.e  sulphuric  acid  :   from  this  they  entered 

tin-  second  scrubber,  in  which  they  were  intended 

in  in-  treated  with  a  shower  of  heavy  oil,  to 
,iii  trad  the  lighter  oils,  though  this  was  never 
put    into    use.     From    this    scrubber    they    were 

drawn    bv    a    SiroCCO    fan.    and    passed    to    burners, 

wh.  re  they  were  burnt  under  a  water-tubs 
boiler.  The  quantity  ami  quality  of  powei 
gas     made    depended     entirely     upon     the     iu,i 

QSOd  and  the  quantity  of  steam  passed.      Addition 

ni   fresh  fuel  was  not  traceable  by  any  chan 
quality  in  the  L,ras.     This  was  anticipated,  for  the 

fresh    fuel     is    supplied    on    to    (he    top     of    fuel,    the 

i  emperai  ore  of  which  is  probably  not  above  100*  0, 
A    fairly    uniform    power    pas    is    therefore    easily 
maintained,  and  as  there  is  no  destruction  of  tbfl 
oils,  tin-  >_'as  is  perfectly  fie.    from  stringy  n 
of  tar.     The  length  of  producer  enables  the  i 
in   the   fuel  to   I..-   burned   practically   completely. 
With  tin-  coals  tried,  clinkering  difficulties  hardly 
appeared,  although  the  steam  used  was  occasion- 
ally very  low.      When  working  steadily  we 
at    a  saturation  at   70°  C. 

The  following  is  a  typical  analysis  of  I  he  powei 
gas  made:  co,  liMi",',.  o,  0<J.  C„ll,„  <>  l\  co  :,  it 
CM,  loo.  II,  8-9,  X.  61-5%.  Calculated  heating) 
value =134  B.Th.U.  per  cub.  ft. 

Smokeless  fuel. 

The   manufacture   of   smokeless   fuel,    conl 
to  expectation,  worked  smoothly.     The  fuel  came 
down   regularly   and   was   thoroughly   carboi 
No  matter  the  size  of  the  coal  used,  it   was  always 
uniformly  coked   from  outside  to  centre. 

Working  for  smokeless  fuel  1  anticipated  gi 
from  in  I"  12  cwt.  ]'.r  tun  of  coal,  about  10,000 
cubic  feet  ot  gas  of  about  550  B.Th.U.,  frond 
15  to  25  gallons  of  oil.  and  a  yield  of  ammonia 
at  least  equal  to  pas-works  practice.  The  estimate 
for  the  coke  was  made  on  the  assumption 
about  '_  cwt.  of  the  coal  would  require  to  bj 
burned  to  ash  to  carbonise  one  ton  "I  coal.  To 
prevent  this  ash  being  mixed  with  the  smokeless 
fuel,  tin-  furnace  was  ma  !■■  with  two  comparer 
mints.  The  coal  was  to  he  carbonised  in  com* 
pertinent  A,  and  the  hot  power  pas  was  to  he- 
made   in   compartment    I>.   Fig.    1. 

In  the   first     trials    cannel    coals    were    \\>.<->\    and 
gave  no  trouble,   hut   the  quantity    of  ash   in  the 
fuel  was  to.,  high  lor  domestic  use.      A  cokinj 
was     next    tried,    and    was    used    at    first     .in 
delivered,     i.e.,     larpe     and     small     mixed.        The 
downward    progress    of    the    fuel    was    carefully 
watched — hy  its  effect   on  the  pressure  ga 
and  before  any  serious  trouble  arose  we  recc 
that  the  quantity   of  fine  coal  was  too  great,  and 
thereafter    the    line    was    riddled    out.      Later    we 
found   that    riddling  was  only    necessary  when  a 

large     quantity     of     dross     was     present.     ( I 

screened  coal  presented  no  trouble.  Only  twice 
in  t  he  course  of  a  year's  experimenting  after  this 
had  we  any  occasion  to  poke  down  the  fuel  and 
in    both    cases    the    necessity    arose    from    starting 

with  a  half  empty  producer,  and  Oiling  up  the 
empty  internal  hopper  too  rapidly. 

The   tii -i    coke,   from   Cadder  coking  coal,  un- 
riddled.      Bhowed       evidence      of       the      line      dust 

binding  the  coal  into  large  masses  :    this  we  onij 

once       experienced.        When       excessive      dross       mi 

riddled    out.    the    coke    retained    in    the    main    the 
shape   and    si/e  of   the   inal    going   in.      It    is.   how- 
ever,  very   much    harder   than   the   original 
and   some  of   it    is   very    hard    indeed. 

Dr.      Marie     Slopes     has     examined     under     the 

microscope    samples    of    the    coke    obtained    »t 

different  levels  of  tin-  furnace   and  has  been  able 
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Maclatirin  producer. 
Fig.  1. 


to  trace  the  organic  structure  of  the  original  coal, 
down  into  the  regions  where  a  medium  temperature 
must  have  existed,  then  follows  a  very  sharp 
change  in  which  the  original  structure  disappears. 
Unfortunately  the  temperature  for  each  sample 
examined  was  not  known,  but  I  hope  to  be  able 
to  determine  this  exactly  at  a  later  date.  Evi- 
dently, the  coal  under  the  slow  heating  to  which 
it  is  subjected  does  not  intumesce,  and  by  the 
time  it  reaches  the  hotter  regions,  where  a  definite 
structural  change  takes  place,  it  has  lost  the  power 
of  doing  so. 

Three  coals  have  been  coked  in  the  pro- 
ducer so  far;  these  are  Tannochside  cannel, 
Cadder  coking  coal,  and  Greenhill  coking  coal. 
The  analysis  of  the  coals  and  the  dried  coke  is 
shown  in  the  accompanying  table  and  for  com- 
parison there  is  shown  alongside  an  analysis  of 
gas  work  coke  obtained  at  the  high  temperature  of 


Water. 
% 

Volatile 
matter. 

/o 

Carbon. 

0/ 

/o 

Ash. 

% 

10-70 
10-40 

12-69 

30-72 

32-97 

4-77 
33-09 

3-9 

4-30 

46-51 

50-44 

86-71 
50-63 

86-40 

12-17 

Residue  from  same    

('adder  coking  coal    

Dried  smokeless  fuel  from 

18 
619 

8-52 

3-85 

Dried  smokeless  fuel  from 

Coke  from   horizontal   re- 

9-30 

a  horizontal  retort.  I  would  specially  draw  atten- 
tion to  the  small  quantity  of  volatile  matter  left 
in  this  coke.  In  one  test  it  is  actually  less  than 
in  the  gas  works  coke.  I  had  always  assumed 
that  a  low-temperature  coke  contained  a  con- 
siderable percentage  of  volatile  matter,  but  in  the 
present  instances  this  is  far  from  being  the  case. 
The  low  percentage  of  volatile  matter  jnight  lead 
one  to  expect  that  the  coke  was  as  difficult  to 
kindle  as  the  ordinary  gas  works  coke,  but  trial 
shows  it  to  be  quite  easily  kindled,  certainly 
quite  as  readily  as  coal.  Mr.  Peter  Fyfe,  Secretary 
of  the  Coal  Smoke  Abatement  Society,  had  a 
sample  tested  against  ordinary  coal  and  found 
that  the  coke  fire  kindled  more  quickly,  and 
attained  full  redness  in  45  minutes,  while  the  coal 
fire  took    1{  hrs.   to  attain  to  an  equal  redness. 


The  coal  fire  had  to  be  re-charged  in  two  hours, 
while  the  coke  fire  did  not  require  to  be  replenished 
before  4  hours  had  elapsed.  The  temperature 
in  the  room  with  the  coke  fire  was  higher  by 
two  degrees  than  the  temperature  of  the  room 
with  the  coal  fire. 

Heat  necessary  for  carbonizing. 

To  ascertain  how  much  hot  gas  would  be  required 
to  carbonise  satisfactorily  one  ton  of  coal.  13  tons 
of  coal  was  treated,  yielding  an  average  of  13.725 
cub.  ft.  of  gas  per  ton ;  all  the  coke  coming  out 
during  the  run.  which  was  of  22  hours'  duration, 
seemed  satisfactorilv  carbonised.  Assuming  5000 
cub.  ft.  of  rich  gas  (700  to  800  B.Th.U.)  to  be  given 
off  from  each  ton  of  coal  in  compartment  A.  this 
meant  a  make  of  about  0000  cub.  ft.  of  producer 
gas  in  compartment  P>,  and  as  this  gas,  pre- 
sumably, hail  a  value  of  about  130  B.Th.U.. 
the  calorific  value  of  the  mixed  gas  should  have 
been  351  B.Th.U.  The  average  value  found  by 
calorimeter  was  ISO  B.Th.U..  and  by  gas  analysis 
on  one  sample  206  B.Th.U.  The  small  quantity 
of  hot  gas  necessary  to  carbonise  the  fuel  was  very 
gratifying,  but  the  low  calorific  value  was  both 
disappointing  and  inexplicable.  According  to 
published  figures,  by  the  late  Prof.  Lewes,  with 
distillation  at  400°  C.  one  ton  of  coal  would 
vield  the  products  shown  in  column  1.  Column  2 
shows  what  were  obtained  at  Port  Dundas. 
Column  3  shows  gas  works  results  with  high 
temperature  carbonisation. 


Carbonising 

at  4 


Port   Dundas 
method. 


Ga&  works 

practice. 


CnH2„,  etc 

CH4,  etc 

H2      

Cub.  ft. 

315 

3000 

1060 

620 

50 

Cub.  ft. 
53 
1420 

1685 
2973 
6294 

Cub.  ft. 

317 

3755 

4627 

CO  +  C02    

N2 

1200 

100 

In  this  trial  therefore  we  obtained  one-sixth  of  the 
defines  obtained  by  low  t.-mperature  and  high 
temperature  distillation,  and  less  than  hall  the 
volume  of  methane.  Unfortunately  at  this  stage 
accurate  measurements  of  the  oil  were  impossible; 
owini  to  the  difficult  v  of  separating  oil  from  water, 
hut  the  percentage  of  light  oil  was  ascertainable. 
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The  follow  ing  were  the  figures,  supplied  me  i  bn  nigh 
the    kindness    oi    the    Gas    Department,   for  the 

portion  of  the  oil  condensing  in  the  first  scrubber  : 
sp.  gr.  of  water-free  oil,  1-037.  DistiHing  at 
170  C.  0-34 '  .  sp.  gr.  0-968  ;  170  to  270  C. 
=21-26"0.  sp.  gr.  0-070:  270  to  12.",  ('.  15-41  „ 
0-995  :  residue  (solid).  62-30%,  sp.  gr.  1-085  ;  loss, 
0  69%. 

The  crude  naphtha  from  low  temperature  tars 
is  given  by  Lewis  T.  Wright  as  «•■  i11-1'  to  9% 
on  the  tar,  or  9  lb.  per  ton  of  coal.  With  a  high 
temperature  it  falls  to  '■'■  15%  or  about  3Jlb. 
per  ton.  In  the  Port  Dundas  results  it  falls  to 
about    I  Hi.  per  ton  of  ci >al. 

in  a  second  test  run  the  gas  was  oo  better. 
The  quantity  of  oil  obtained,  however,  amounted 
to  about  l'i  gallons  per  ton  oi  drj  coal.  This 
time  the  distillate  up  to  170  »'.  gave  2-6%  of 
naphtha  of  sp.  gr.  0-965. 

A  third  test  «as  made  in  March  of  last  year, 
using  water  gas,  made  by  decomposing  steam  in 
compartment  is.  for  effecting  the  carbonisation  of 
the  fuel.  Naturally,  this  gave  a  better  gas. 
owing  to  the  comparative  freedom  from  nitrogen, 
but  the  percentage  of  oleflnes  varied  from  0-2 
to  11  %  and  the  methane  from  7".,  to  13%, 
and  the  gas  was  therefore  in  this  respect  little 
better  t  ban  formerly. 

To  ascertain  whether  light  oils,  if  produced, 
could  pass  the  scrubbers,  gasoline  of  sp.  gr.  0-650 
was  added  lioth  before  and  after  the  first  scrubber 
at  the  rate  of  J  gall,  per  1000  cub.  ft.  Tin'  im- 
provement in  the  gas  at  tie-  gasometer  was  not 
apparent,  and  analysis  --how,,!  the  oletines  and  the 
methane  to  be  practically  unchanged.  In  the 
first  test  the  olefines  amounted  to  0-2%,  in  the 
second  to  1-1% — practieally  the  same  as  the 
preceding  two  tests  when  no  gasoline  was  \ised. 
The  completeness  with  which  the  scrubbers  were 
removing  the  gasoline  might  have  misled,  but 
fortunately  the  next  test  saved  an  erroneous 
impression.  The«scrubbers  are  centrifugal  brush 
scrubbers,  designed  for  cheapness.  Each  scrubber 
is   loft.  1  ft .      In  order  to  keep  conditions  as 

uniform  as  possible,  during  the  additions  of 
the  gasoline,  the  fuel  was  not  disturbed  in  either 
A  or  H  compartment,  but  as  soon  as  the  tests  were 
over,  ash  was  removed  in  compartment  B,  and  an 
immediate    improvement    in    the    composition   of 


temperature  method;  though  1  firmly  believe 
that  illuminating  ga*  will  yet  be  made  in  a  plant 
such  as-  1  have  described.  This,  however,  will  be 
done  by  a  semi-high  temperature  method. 

At  tin-  completion  of  the  third  trial,  in  an  en- 
deavour to  account  for  the  absence  of  the  light  hydro- 
carl  ons,  the  oils  were  examined  more  thoroughly, 
The  oil  was  so  hopelessly  mixed  up  with  the 
ammonia  Liquor  that  it  seemed  impossible  to 
get  ii  into  a  marketable  stale.  Even  a  sample 
which  to  all  appearance  was  water-free,  showed 
about   no",,  of  water  on  distillation. 

In  the  examination  of  these  oils  the  Corporation 
allowed  me  to  have  the  assistance  of  Mr.  Harris, 
head  of  the  Chemical  Department,  when  required, 
Mr.  Harris  appointed  Mr.  Cockburn  to  assist  in 
the  investigation,  and  1  have  here  to  thank  both 

gentlemen  for  their  assistance  and  suggest  ions. 
The  Gas  Department  also  carried  through  analyse! 
and  distillations  for  me,  ami  to  them  I  am  also 
indebted.  The  lickle  character  of  the  oil  unlei 
disi  dial  ion  appears  to  be  wholly  responsible  for 
the  fact  that  a  distillation  carried  out  by  the 
Chemical   Department    had   no    resemblance  to  a 

distillation  of  the  same  oil  by  the  (las  Depart- 
ment. For  instance,  when  Mr.  Cockbum  distilled 
a  certain  portion  of  the  oil  in  a  glass  retort  I 
a  series  of  fractions  of  steadily  increasing  viscosity 
When  the  Gas  Department  distilled  a  larger 
quantity  in  a  copper  still,  perfectly  liquid  oils 
came  o°i  er  to  lie-  end. 

OH. 
'l'i ds    obtained    from    cannel    coals    were 

distinctly  lighter  than  water,  brownish  green 
in  colour,  buttery  in  consistency.  The  setting 
point  was  about  30  ('..  they  were  apparently 
par.iilinoid  in  character,  and  resembled  the  crude 
oil  obtained  from  shale  rather  than  that  from 
coal  tars.  The  oils  from  coking  coals  were  decidedly 
heavier  than  water,  darker  in  colour,  about  the 
consistency  of  butter:  having  a  setting  point 
about  L'u  0.  and  in  general  less  par.iilinoid  in 
character  than  the  oils  from  cannel.  Both  oils 
retain  a  considerable  percentage  of  water  with 
great  tenacity.     Typical  distillation  tests  ,.f  some 

of    the    crude    oils    obtained    are    given    below    with 

water  deducted 


Oil  from  cannel. 
Sp.  gr.  about  0-050. 


Oil  from  coking  rial  distilled 
from  copper  retort. 


Coking   real. 

Oil  distilled  from  Iron  retort  ■ 
sp.  gr.  1-048. 


Oilof0-819sp.gr 13-0 

Oilof0-850sp.gr 130 

Oilof0-910sp.gr 32-75 

Paraffin  scale,  m.  pt.  119°F 7-25 

(without  freezing) 

Hard  pitch  6-75 

Loss  on  washing,  etc 27-25 

100-00 


Oil  to  170°  C 3 

170°  to  270°  C 12 

270°  to  425°  C 10 

Residue 69 


Spgr. 

lent;.-, 

II   OC.S 

■  >■■■>-: 

lies 


% 

Oil  to  170°  C 005 

170°  to  230°  (' 1 1 

2:sti°,  upwards    46-64 

Residue  


the  gas  followed.  The  olefines  rose  to  1-4%, 
the  methane  to  15-7%,  and  the  calorific  value 
to  377  B.Th.U.  This  improvement  in  the  gas 
followed    the    bringing   down   of   new   fuel   in  B 

compart  meiil .    and    the    rise    in    the    olefines    was 

undoubtedly  due  to  tie-  hydrocarbons  driven  off 
from  this  fuel  being  partly  decomposed,  as  they 
passed  up  through  the  hot  fuel  in  compartment  A, 
into    ethylene    and    other    light     hydrocarbons. 

Tie-  scrubber  allowed  these  light  gaseous  hydro- 
carbons to  pass,  while  it  prevented  the  passage 
of   tie-   heaviei    hydrocarbons   of   the  gasoline. 

These  results,  together  with  later  results  and 

numerous  unrecorded  results,  convinced  me  that 
it  was  hopeless  to  look  for  rich  gas  by  a  true  low 


The  high  percentage  of  water  made  these  oils 
troublesome  lo  distil.  The  large  percentage  of 
pilch  from  the  coking  coals  at  the  low  prices 
prevailing,    the  want  of    knowledge  ot  the  nature 

and    Use    of    the    distillates,    made    distillation    un- 

promising.     The  prospect   of  using  the  oil  direct 

for  croosoting   seemed   more  hopeful.      On   testing 
for  phenolic  substances,  by  extracting  with  caustic 
soda.    Ill   to  50%  of  the  oil   passed    into  app 
solution.     With    the    high    prices    prevailing    for 

carbolic  and  rresvlic  acids,  it  seemed  unreasonable 

lo  offer  this  oil  even  at  3d.  per  gallon,  the  price  of 

Creosote  oil.  ami  I  extracted  a  portion  ot  I  he  oil 
with  caustic  soda,  separate.l  the  supposed  phenols 
with    sulphuric    acid,    and    sent    a    sample    of    this 
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to  the  makers  of  Lysol,  but  they  reported  that  it 
was  useless  to  them. 

Low  temperature  carbonisation  has  been  repeat- 
edly credited  with  a  heavy  yield  of  cresylic  acid, 
and  I  considered  that  in  this  material  there  was 
probably  a  group  of  phenols  of  high  boiling  point. 
Phenol  itself  was  not  present  in  any  quantity, 
since  only  very  occasionally  could  its  presence 
be  traced  by  its  action  on  the  skin.  The  boiling 
point  might  have  been  a  true  indication  as  to 
whether  the  crude  oils  contained  much  cresol,  but 
I  found  that  decomposition  apparently  set  in  at 
about  200°  C,  so  I  assumed  that  we  had  to  deal 
with  phenolic  bodies  in  combination  with  organic 
•bases. 

Crude  oil  and  resinous  portion. 

Distillation  appearing  unsatisfactory,  direct 
"uses  were  sought  for  the  crude  oil.  The  fact  thai 
it  dried  on  wood,  leaving  a  glossy  surface,  when 
well  rubbed  in,  suggested  its  use  as  a  furniture 
polish  or  as  a  protective  covering  for  wood.  Wood 
gabbed  with  crude  oil  will  afterwards  take  both 
paint  and  varnish.  This,  I  am  told,  is  not  the 
case  with  coal  tar  oils,  unless  specially  prepared. 

The  separated  cresylic  portion  (see  diagram), 
•when  heated  at  slightly  over  200°  C.  for  a  short 
time,  gives  off  phenolic  vapours.  Fully  two- 
thirds  will  not  come  over  at  this  temperature, 
but  remains  behind  as  a  resinous  pitch. 

At  this  stage  it  was  found  that  when  the  oil 
■was  agitated  with  paraffin  in  a  separator,  the 
mixed  Liquids  divided  into  three  layers,  the  top 
being  a  semi-liquid  oil,  the  middle  one  water, 
and  the  lowest  layer  a  heavy  black  resinous  tar. 
If  weak  acid  is  added  to  the  top  oil,  and  it  is  again 
agitated,  a  second  separation  takes  place,  almost 
exactly  similar  to  the  first,  only  the  bottom  layer 
is  redder  in  colour.  This  I  have  termed  red 
resin.  If  the  top  oil  of  this  second  treatment  be 
now  treated  with  caustic  soda,  a  portion  passes 
into  solution,  and  this  can  be  separated  with 
acid.  For  want  of  a  better  name  I  have  termed 
it  the  cresylic  portion.  The  neutral  oil  that, 
Temains  after  washing  with  water,  I  term  Port 
Dundas  lubricating  oil.  The  diagram.  Fig.  2, 
will  help  to  visualise  the  separation,  and  the 
approximate  quantities. 


First 
separation. 


Separation 
of  top  oil. 


TOP 
OIL 

WATCD 

6lACK 
QEtJiN 



. 

h»mcAT- 

-ING 


ACID 
WATCD 


BCD 
BCliN 


Fig.  2. 

The  resins,  when  thinned  with  turpentine, 
give  satisfactory  yellow  varnish  stains  ;  with 
methylated  spirit  brown  stains,  and  with  benzol, 
black  varnishes.  i 

Distillation  of  the  separated  portions  of  the 
oil  seemed  to  promise  to  give  useful  information, 
so  we  had  the  resin  distilled.     The  result  of  dis- 


tillation in  a  glass  retort  obtained  by  Mr.  Harris's 
Department,  is  given  below  : — 


C.  D.  Resin. 


Water   3-3 

Oil  to  150°  C.    . .  .  0-9 

150°— 185*  C 11 

185°— 195°  C 1-3 

195°— 215°  C 18-2 

215°— 240°  C 2-6 

240°— 270°  C 3-5 

270"— 300°  C 7-5 

300°— 320°  C 71 

320°— 350°  C 7-1 

350°— 355°  C.  . 


Dark  brown  fluid. 
Yellow  fluid. 


Golden  brown 
Golden  brown 
Brown. 
Brown. 
Dark  brown. 
Dark  brown. 


Residue 


8-8    Almost  black  solid  jelly. 

61-4 
38-6 


j  More  viscid  than  above 
Viscid. 
Very  viscid. 
Thick  jelly. 
Solid  jelly. 


1000 


The  temperature  remained  fairly  constant  afc 
200"  C,  and  decomposition  apparently  set  in  at 
355°  C.  The  residue  was  a  blackish,  very  friable 
pitch.  Guaiacol  and  creosol  were  found  to  be 
absent,  as  was  also  abietic  acid. 

With  the  object  of  getting  larger  quantities  of 
each  fraction  for  refractionation,  Mr.  Macdonald, 
at  Tradeston  Gas  Works,  distilled  a  larger  quantity 
in  a  copper  still.  The  results  of  this  are  noted 
below. 

C.  D.   Resin. 

%  Sp.  gr. 

Water   5-9  — 

(HI   up  to   170°  C.    ..  3-35  0-907 

170°— 200°  C 1-55  0-962 

200°— 215°  C 4-65  0-974 

215° — 240°  C 5-80  O'.ISO 

240°— 270°  C 800  0-982 

270°— 300°  C 8-30  0-9SB 

300°— 325°  C 3-60  0091 

325° — 350°  C 0-20 

350°— 370°  C 0-50 

39-85 
Bitch     60-15  Sp.  gr.  1-14  ;  very  hard  and  brittle. 

100-00 

All  products  were  quite  fluid,  but  dark  in  colour, 
and  had  an  odour  like  that  of  solvent  naphtha. 

The  difference  in  these  results  made  it  appear 
that  distillation  would  be  useless  unless  under 
reduced  pressure  or  in  a  current  of  steam. 

Lubricatiny  oil. 

A  distillation  of  the  lubricating  portion  of  the 
oil,  made  by  Mr.  Cockburn,  is  given  below.  Up 
to  170°  C.  water=3-4%;  oil=2-6%;  170°  to 
200°C.  =  10%;  200°  to  270°  C.  =10-2  ;  270  to 
360°  C.  =34-0%  ;  360°  to  370°  O.  =9-2;  370  to 
375°  C.  =4-4;  375°  to  310°  C.  =5  0%.  The 
small  percentage  distilling  over  below  170°  C. 
and  the  smell  indicated  the  absence  of  benzene, 
toluene,  etc.,  and  of  all  the  lighter  paraffins, 
olefines,  and  naphthenes.  The  respective  members 
of  the  three  groups  boiling  about  200°  C.  are 
dodecane.  C12H26  ;  dodecene,  C12H21;  and  dodeca- 
naphthene,  CuH,,.  Towards  the  end  of  the 
distillation  crystals  formed  in  the  distillate,  par- 
ticularly between  290°  and  3(50°  O.  These  were 
apparently  higher  paraffins,  but  might  be  olefines 
or  naphthenes.  The  drop  in  temperature  at 
375°  C.  is  particularly  noteworthy.  Mr.  Cock- 
burn  remarks  that  "at  this  point  {i.e.,  375°  C) 
the  character  of  the  distillate  changed — a  reddish 
oil  coming  over.  The  temperature  fell  steadily 
till  it  registered  only  310°  C.  All  the  time,  how- 
ever, the  reddish  oil  continued  coming  over,  and 
a  strong  smell  of  ammonia  was  noticed  (and 
detected  by  litmus).  This  reddish  distillate  mea- 
sured 5-6%.  Granular  crystals  separated  on 
cooling — mostly  naphthalene  (judging  by  the 
picrate  test).  Decomposition  of  nitrogen _•  com- 
pounds explains  the  presence  of  the  ammonia." 

This  oil  impressed  me  from  the  beginning  as 
having     remarkable     lubricating     qualities,     and 
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although  Lunge  states  that  oils  from  blast-furnace 
tars  made  only  inferior  Lubricants,  I  bad  the  Port 
Dundas  oil  tested  by  tin-  kindness  of  Dr.  Gray 
in  the  Thurston  friction  machine.  The  first  tests 
were  very  encouraging,  and  later  tests  have  con- 
firmed the  remarkable  lubricating  power  of  these 
oils.  I  selected  the  hest  oils  given  by  Hurst, 
for    durability,    am!    compared    them    with     the 

Port  Dundas  oil.  run  under  similar  conditions. 
The  results  are  shown  on  the  following  diagrams. 
Kg.  3  gives  tin-  results  with  castor  oil,  Sperm 
oil.  and  a  heavy  Port  Dundas  lubricating  oil. 
With  the  eastor  oil  the  friction  was  so  great  that 
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the  test  was  not  proceeded  with.  The  Port 
Dundas  oil  ran  for  60  minutes  the  first  day,  and 
25  minutes  the  second  day.  The  pure  sperm  ran 
for  15  minutes  the  first    day,   and    ." dilutes    the 

second  day.  It  is  remarkable  that  the  Port 
Dundas  oil  has  always  run  at  a  lower  t  emperature 

the  second  day.  while  most  of  the  other  oils  tried 
have  been  slightly  higher. 

Pig.  I  shows  a  Scotch  mineral  oil  of  sp.  gr.  0-890 
run  against  a  light  Port  Dundas  oil  lor  friction 
and  durability  only.  This  oil  was  the  distillate 
between  200  and  :i  to  t'.  of  the  lubricating  portion 
of  the  oil.  On  filtering  out  the  crystals,  which 
were  large,  flat,  waxy  crystals,  like  paraffin,  the 
durability  of  this  oil  decreased.  Tin  crystals 
smeared  on  the  bearing  improved  I  he  result  s  again. 

All  the  tests  were  run  at  Is  lb.  pressure  to  the 
square  inch  on  the  hearing,  and  at  2000  r.p.m. 
Neither  of  these  two  oils  indicated  any  tendency 
to  gum. 

The  remarkable   feature   in   the   Port    Dundas  oil 

is  the  high  durability  shown,   COml I    with   the 

fact  that  its  viscosity  is  very  low  j  a  Is  .  the  complete 
absence  of  any  tendency  to  gum  in  a  coal  tar  oil. 
which    had    not    been    distilled,    an. I    from    which 

resinous  substances  had  only  been  extracted  by 
treatment  with  soda. 

Dye  produ<ls. 

About  this  time  it  was  found  that  water  which 
had  been  standing  over  the  resin,  became  strongly 
coloured  red  on  addition  of  caustic  soda.  It 
was  therefore  of  interest  to  examine  the  effect 
of  alkalis  on  the  resin:  :i \  gallons  was  agitated 
with  dilute  sodium  carbonate  solution,  the  red 
liquor  poured  off,  and  the  process  repeated  until 
S  gallons  of  strong  red  Liquor  ha. I  been  obtained. 
This  occupied  a  week.    The  Liquor  after  this  became 

browner    and     muddier,    and    the    extraction     was 

stopped.  Evident  ly  if  water  extracted  t  his  colour- 
ing matter  from  tin-  oil.  the  ammonia  liquor  which 
had  been  so  thoroughly  mixed  with  the  oil  should 
contain  the  same   material.     On   adding  caustic 

soda  to  the  slightly  acid  ammoniacal  liquor  from 
the  tanks,  a  bright  blue  colour  was  produced  at 
once;  a  little  more  soda  turned  this  red.  The 
purple  ammoniacal  liquor  wa-  found  to  d\e  wool 
neutral  grey  shades.  The  red  liquor  dttes  not 
dye  unmordanted    wool,    but    the   colour   is   fixed 


satisfactorily  on  a  chrome  mordant.  When  the 
purple  colour  was  oxidised  with  bleaching  powder, 
a  dull  \ellow  was  obtained,  which  also  dyed 
unmordanted  wool. 

The  Port  Dundas  ammonLvcal liquor  isapparently 
free  from  both  ferrocyanides  and  thiocya  nates'. 
The  purple  grej  colouring  matter  can  be  obtained 
in  a  solid  form  i.y  ,\  aporalion  of  the  neut  ral  liquor. 
The  quantity  present  is  quite  considerable,  and 
without  any  purification  whatsoever,  the  ammon- 
iacal liquor  produces  pleasim.'  purple  gre\  sh 
whi.h  arc  at  Least  faster  to  Light  than  those  ob- 
tained with  the  ordinary  aniline   dyes. 

With  the  object  of  separating  basic  substances 
from  the  resin  remaining  aft  er  the  soda  treat  meat , 
it  was  treated  repeatedly  with  dilute  sulphuric 
acid,  air  being  blown  through  the  solution  mean- 
while. The  solutions  were  coloured  y.llow.  and 
on  cooling  deposited  a  golden-yellow  resin  very 
soluble  in  causti.  soda  and  in  alcohol,  but  in- 
soluble in  dilute  acids.  At  the  end  of  the  third 
day's  treatment  the  quantity  of  resin  remaining 
amounted  to  about  !",,  of  the  oil  original h 
It  was  still  black,  and  on  further  treatment  dis- 
solved  in   the  same  manner  as   before. 

The  dilute  yellow  solutions  thus  obtained  were 
found  to  dye  wool,  at  the  boil,  without  mordant, 
in  shades  fairly  fast  to  washing.  When  the  solu- 
tions were  evaporated  a  dirty,  unprepossessing 
powder  was  obtained.  This  hail  very  little  dyeing 
power.  When  the  resin  itself  was  treated  with 
nitric  acid  of  a  certain  concentration  a  decided 
action  ensued,  and  a  yellow  Liquid  was  obtained, 
together  with  a  light,  spongy  char.  The  yellow- 
liquid  was  neutralised  with  lime,  filtered,  arid 
evaporated  to  dryness  Attempts  to  purify  this 
further  resulted  in  the  colour  steadily  disappearing. 
A  rough  calculation  indicated  that  one  ton  of  .  ...,l 
would  have  yielded  sufficient  resin  to  give  by 
sulphuric  acid  treatment  sufficient  colour  to  dye 
sou  lb.  of  wool,  but  the  yellow  liquor  obtained 
from  the  nitric  acid  solution  woidd  only  dye  a 
minute  fraction  of  tliis.  For  some  time  1  could 
not  account  for  the  disappearance  of  the  yellow 
dye.  until  I  found  that  the  "  char  "  from  the  nitric 
acid  treat  men  I  ,  on  a.  1.1  it  ion  of  i  ausl  ic  soda  solution, 
immediately  gave  rise  to  a  solution  so  strongly 
coloured  as  to  indie  ate  that  this  ,  bar  is  practically 
solid  yellow  dye.  On  heating,  this  char  softens 
like  a   resin.      I  am  unable  to  eh  e  any  enlighten. 
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ment  as  to  the  chemical  nature  of  this  product. 
It     does     not      appear     to     contain     nitrogen.      B] 

treating  with  sodium  nil  rite,  chocolate  and  neutral 

browns  are  obtained,  and   these  seem  fairly  fast   to 

washing   and   to  Light. 

All   the   shades   produced    by    these   product-   an 
much    faster    than    picric    acid    and    .Methyl    Violet 

dyeings;  the  least   fast   faded  to  about  the  same 

extent    as    Patent    Blue,   which    is  one  of  the  faster 
of    the    t  riphenj  Imethane    dye8.      The    dart 

blues  on  chrome  mordanted  wool,  and  some  of  the 
neutral   browns  have  only   been  slightly  affected. 

The    weak    acid    solution    from    a    cannel     coal 
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contains  a  pale  primrose  colouring  matter.  The 
"  cresylic  portion  "  from  a  cannel  contains  no 
cresyllc  acid,  but  gives  a  red  brown  precipitate 
which  by  treatment  with  weak  nitric  acid  gives 
two  portions,  a  resinous  scale  and  an  iron-red 
precipitate.  Both  portions  give  with  caustic  soda 
raw  sienna  colouring  matters,  of  considerable 
purity.  These  soda-soluble  substances  would 
suggest  a  phenolic  or  naphtholic  origin,  but  the 
black  resin,  after  boiling  with  caustic  soda  until 
the  soda  takes  up  no  further  colour  and  then 
treating  with  weak  nitric  acid,  gives  an  almost 
similar  colouring  matter,  in  great  quantity.  I 
calculate  now  that  one  ton  of  coal  will  yield 
sufficient  colour  to  dye  1500  lb.  of  wool. 

I  must  mention,  however,  that  the  action  of 
soda  on  the  tars  has  been  most  erratic.  A  per- 
centage equal  to  the  black  resins  is  extracted  from 
the  crude  oil  by  caustic  soda,  while  the  black  resin, 
precipitated  by  acid,  is  only  very  partially  soluble 
in  soda.  The  portion  of  this  resin  distilling  over 
between  170  and  210°  C.  when  treated  with  weak 
nitric  acid  also  gives  a  yellow  resinous  colouring 
matter  in  large  quantity. 

I  have  already  remarked  that  the  crude  oil  dries 
quickly  in  air.  and  much  more  rapidly  by  the 
addition  of  a  drier,  such  as  manganese  dioxide,  in 
this  respect  behaving  somewhat  like  a  boiled  oil. 
After  agitating  the  oil  in  a  closed  separator  with 
caustic  soda.  I  have  frequently  noticed  the  inrush 
of  air.  on  removing  the  stopper. 

Before  leaving  the  subject  of  dyes  I  must 
express  my  indebtedness  to  Mr.  Steven  and  Dr. 
Gray  for  their  help  in  the  matter 

Ammonia. 

The  titration  of  the  ammonia  liquor  does  not 
require  the  addition  of  an  indicator.  In  practice 
the  change  from  a  yellow  colour  to  a  purple  colour 
indicated  the  time  for  the  addition  of  more  acid. 
The  liquor  was  generally  kept  slightly  acid  'about 
0-5 %  free  sulphuric  acid).  If  the  rate  at  which 
the  coal  was  being  gasified  was  known,  the  time 
taken  to  neutralise  a  carboy  of  acid  of  known 
Strength  gave  a  measure  of  the  free  ammonia 
being  produced,  and  this  could  be  told  directly 
by  the  appearance  of  the  purple  colour.  My 
anticipation  of  45  lb.  per  ton  was  based  largely  on 
the  results  obtained  by  Beilby  in  1883.  who  found 
that  when  coal  was  exposed  for  several  hours  to  a 
gas  containing  hydrogen  at  a  moderate  red  heat, 
from  60  to  70  °0  of  the  nitrogen  of  the  fuel  was 
obtained  as  ammonia.  To  keep  down  the  tem- 
perature, both  Beilby  and  Mond  adopted  the 
expedient  of  increasing  the  quantity  of  steam. 
Now  steam  is  costly,  and  it  has  to  be  condensed 
out.  ami  this  involves  largo  plant  :  I  therefore 
decided  to  obtain  the  time  of  contact  with  the 
fuel,  at  an  ammonia-yielding  temperature,  by 
ensuring  that  the  fuel  would  not  reach  the  com- 
bustion zone  until  it  had  been  exposed  for  many 
hours  to  the  hot  gases  at  temperatures  varying 
from  450;  to  750c  C.  This  only  necessitated  pro- 
viding a  largo  storage  chamber  surrounded  by  thick 
non-conducting  walls.  In  Fig.  1  the  zone"  N,  is 
the  ammonia-producing  zone,  and  as  the  coal  takes 
approximately  20  hours  to  be  heated  from  15°  C. 
to  1000 ;  ('.  it  will  take  about  one  hour  for  every 
50°  increase,  and  therefore  an  increase  of  300°  will 
occupy  about.  6  hours.  By  the  time  it  reaches 
750 D  C.  I  consider  it  has  been  sufficiently  stripped 
of  its  nitrogen  to  make  any  further  loss  negligible. 

The  ammonia  results  are,  unfortunately,  for  a 
variety  of  reasons,  perhaps  the  least  accurate  ; 
this  side  of  the  problem  has  not  yet  received  the 
amount  of  attention  which  its  importance  merits. 

.My  first  experiments  were  with  a  cannel  coal 
from  Ayrshire.  This  gave  approximately  40  lb. 
of  sulphate  of  ammonia  per  ton.  The  next  coal 
tested  was  also  a  cannel,  this  time  from    Lanark- 


shire, and  this,  by  determiningthetimetoneutralise- 
a  carboy  of  acid,  showed  63  lb.  to  the  ton.  The 
next  tests  were  on  Cadder  coking  coal,  while 
running  for  smokeless  fuel.  As  the  oil  and  liquor- 
could  not  be  separated,  no  actual  estimate  was. 
taken.  but  tests  of  the  ammonia  in  the  gas  gave 
very  low  results.  The  coke  in  this  case  had  very 
often  a  highly-glazed  surface  skin  and  probably 
did  not  allow  of  free  access  of  the  combustion  cases 
to  its  centre. 

The  results  with  Greenhill  coal,  working  for 
power  gas.  were  better,  one  result  showing  36  lb. 
and  the  one  following  ill  lb.  as  measured  by  the 
acid  neutralised.  In  steady  running  these  yields 
are  likely  to  be  exceeded,  as  on  beginning  the 
experimental  test  showing  30  lb.,  the  fuel  in  the 
producer,  at  the  start,  had  been  much  more  com- 
pletely denuded  of  its  nitrogen  than  the  fuel 
remaining  in  the  producer  at  the  end  of  the  test. 
The  cooling  and  scrubbing  plant  consisted  of  the 
two  scrubbers  already  referred  to.  and  as  acid  only 
passed  through  the  first  scrubber  any  ammonia 
passing  to  the  second  scrubber  was  entirely 
omitted.  The  amount  of  ammonia  escaping  would 
not  be  very  great,  our  experience  being  "that  so 
long  as  the  rate  of  gas  passage  did  not  exceed 
50.000  cub.  ft.  per  hour,  little  ammonia  was  carried 
forward. 

Regarding  the  commercial  side  of  the  process, 
it  is  impossible  to  speak  definitely  until  the  market 
value  of  the  oil  products  has  been  ascertained, 
but  2d.  per  gallon  for  the  crude  oil  should  make 
it.  worth  considering  in  most  situations. 

The  capital  cost  before  the  war  of  a  plant  capable 
of  handling  20  tons  of  coal  per  day  amounted  to 
about  £1000.  exclusive  of  coal  crushers,  elevators, 
and  driving  engine. 

The  yields  of  all  the  products  have  been  equal 
to  my  anticipations  for  the  coals  concerned,  except' 
illuminating  gas.  which  has  been  a  complete 
disappointment,  though  the  enhanced  value  of  the 
oils  may  be  found  to  more  than  counterbalance 
this. 

Approximate  yields  for  the  kinds  of  coal  handled 
are  given  nelow. 

Wnrkinq  for  smokeless  fuel.  Gas.  10.000  cub.  ft. 
per  ton.  330  B.Th.U.  Oil.  10  galls.  (720).  Liquor, 
12%.     Smokeless  fuel  (5%  volatile).  65%. 

Cokino  e->al.  Gas.  1  1  1,000  <-ub.  ft.  per  ton.  112 
B.Th.L'.  Oil.  16  galls.  :  sulphate  of  ammonia. 
45  lb.      Enerev  loss,  6.250.000  B.Th.U.  per  ton. 

Cannel  cnat.  Gas.  80.000  cub  ft..  114  B.Th.U. 
Oil.  32  galls.  Sulphate  of  ammonia.  36  lb.  Energy 
loss.  4.750.000  B.Th.U.  per  ton. 

The  energy  losses  will  probably  be  reduced  as 
experience  grows.  The  low  capital  cost  ot  the 
plant  is  largely  due  to  the  gases  leaving  the  producer 
comparatively  cool,  hence  reducing  the  condensing 
power  to  a  minimum. 

The  small  amount  of  steam  necessary  makes  a 
great  saving  in  working  costs  and  condensing 
plant. 

The  most  interesting  results  from  the  chemical 
side  are  : — 

(1)  The  small  quantity  of  hot  gas  required  to 
carbonise  a  ton  of  coal. 

(2)  The  small  percentage  of  light  olefines  present 
in  the  gas. 

(3)  The  realtive  absence  of  light  portions — 
benzene  homologues,  carbolic  and  cresylic  acids— 
in  the  crude  oil. 

(4)  The  presence  of  resinous  substances  in  the 
oil. 

(5)  The  lubricating  quality  of  the  non-resinous 
oil. 

(6)  The  drying  propel  ties  of  the  crude  oil. 

(7)  The  presence  of  dyes  in  the  ammonia  liquor 
and  the  oil. 

Further  investigation  of  these  various  products 
is  likely  to  prove  fruitful  commercially,  an.! 
highly  interesting. 
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lii  conclusion,  the  author  desires  to  express  Ins 
thanks  to  those  who  have  assisted  him,  especially 
to  the  Corporation  ol  Glasgow,  and  t<>  Mr.  Bardie, 
upon  whom  a  great  deal  ol  the  work  has  devolved. 


London  Section. 


Meeting  held   at   Burlington    House,    on    Monday, 
June  ith,   1917. 


Mil.    A.   B.   UNii   IN   THE  CHAIR. 

THE   H\TK  OF   UKYKKSIOX  (>l     MIX  II   KKS 

OF     si   PERPHOSPHATE     WITH      H  \slc 

BLAG     \M»    ROCK    PHOSPB  *TES. 

i:Y    Q.    SCOTT    ROBERTSON,    M.SC. 

During  the  past   winter  considerable  difficulty 

has    i d    experienced     by    British    farmers    in 

obtaining  superphosphate.  Dp  to  the  present  the 
shortage  in  the  supply  of  this  important  fertiliser 
nas  been  due  chiefly  to  the  unlimited  demand 
made  by  the  Ministry  of  Munitions  for  sulphuric 
acid.  H  was  highly  desirable,  therefore,  to 
ascertain  the  best  method  <>f  eking  out  the  limited 
supply  of  superphosphate.  With  this  object  in 
view,  and  at  the  suggestion  of  the  Board  of 
Agricult  ore,  the  experiments  recorded  in  tliis  paper 
were  undertaken.  -lust  as  tin-  investigation  was 
completed  the  Hoard  was  informed  thai  the  avail- 
able supply  of  sulphuric  acid  was  in  excess  of  the 
supply  of  "rock  phosphate.  Although,  therefore, 
the  investigation  loses  its  immediate  importance, 
yet  certain  of  the  results  are  capable  of  practical 
application.  Furthermore,  it  is  possible  that  the 
British  farmer  may  experience  similar  difficulties 

during  the  coming  winter. 

](  suitable  mixtures  of  superphosphate  with 
insoluble  phosphates  can  be  obtained,  the  super- 
phosphate will  be  distributed  over  a  much  larger 
area,  and  the  aggregate  return  will  be  much 
greater,  than  if  the  superphosphate  were  applied 

to   a    limited    area   at    the    usual    rate   of   -      6   cwt. 

per  acre. 

Basic  she/  of  low  and  high  citric  solubility,  and 
rock  phosphates  are  the  two  chief  sources  of 
insoluble  phosphate,  and  of  each  tin-  available 
supply  is  far  beyond  our  present   requirements. 

It    is,    therefore,    a    matter    of    importance    to 
determine  the  extent   of  the  changes  which  take 
place  when  the  above-mentioned  insoluble  ph<>s 
phates  are  mixed  with  superphosphate. 

Basir  slag  and  superphosphate  mixture. 

This  mixture  consisted  of  A  cwt.  26°,,  water- 
soluble  superphosphate  and  j  cwt.  26%  citric- 
soluble  basic  slag  (Albert's).  The  slag  ami  super- 
phosphate were  thoroughly  mixed  together,  passed 
through  a  riddle,  sampled,  and  the  water-soluble 
and  citric-soluble  phosphate  determined  at  once. 
During  mixing  the  mixture  became  exc lingly 

hot,  and  by  the  time  it  was  ready  for  putting 
into  t  he  hag  it  was  as  hot  as  the  hand  could  com- 
fortably   hear.      The    hag    was    removed    from    the 

mixing  shed  and  stored  in  the  laboratory.     There 

Was  a  marked  tendency  on  t  he  part  of  the  mixture 
to  form  small  hut    rather   hard  lumps. 

The  analysis  of  the  slag  and  superphosphate 
used  is  given  in  Table  I.  By  calculating  from 
these   analyses,   the   mixture   at    the   moment   of 

mixing   had    the   following   composition:  — 

% 

Water-soluble  |.l  -iI'jO,) IS 

Citric-soluble  26-38 

Dotal  phosphate  (Ca.P.O.)     -sis 

i  [trie  solubility  ••(  the  phosphate     98-6 

The   mixture    was   sampled    Beveral  times  in  the 

course  of  four  months.      (In   each   Occasion    it    was 

i    on    the    laboratory     Boor    and    turned    over 


at  least  three  times  hefore  the  sample  was  with- 
drawn. The  sample  was  quickly  and  gently 
ground,  by  means  of  a  morUir  and  pestle  and  the 
water-soluble  and  citric-soluble  phosphate  deter- 
mined immediate!  v.  The  results  are  given  in 
Table  II. 

Reversion  of  the  water-soluble  phosphate  to  the 

water-insoluble   form   takes   place  at    a   very   rapid 

rate.  About  80  %  of  the  water-soluble  phosphate  in 
the  mixture  reverts  to  the  water-insoluble  form 

Tab  i.i     I. 


.  rock  Super- 

ie     ]'!■'  iphata 


Water-soluble  phosphoric  add 

<l',o,i     

Water-soluble  rln»phate 

CCa«P,0,)    

Citric-soluble  phosphoric  add 

(PiOs)  

Citric-soluble  phosphate 

(Ca,P,0,)     

litre    soluble  lime      

Total  lime,  i '.id 

•i  irbon  dioxide  (CO.)     

Free     call-tie     lime     (CaO)     I'V 
BUgax  BOlUtiOD 

sih<  a  i  sand  I    

Total  phosphoric1  add  

rotal  phosphate  K'asiy>,) 

•  equivalent  as  caldum    car- 
bonate       

Lime  as  uncombined  calcium 

carbonate 

Citric  solubilitj   ol  lire  phos- 
phate     


9-78 


11-64 

25-41 

3706 
17  76 
0-09 

1  2  5 1 


11-90 
12-68 

Ill's 


12  11 
,_' 
S90 


i'-21 
0-U 
92-8 


within  "_' I  hours:  60%  of  the  water-soluble  phos 
phate  reverts  hefore  portions  can  he  withdrawn 
for  analysis,  that  is  to  say  within  half  an  hour. 
It  -ems  (dear  also  that  reversion  practically 
ceases  hefore  the  mixture  is  four  days  old. 

Tie-  basic  slag  used  in  the  mixture  contained 
17  7.")",,  of  calcium  oxide  (lime),  23-89%  of  avail- 
able lime.*  including  I  69%  of  free  or  caustic  lime, 
and  0-12%  of  lime  (CaO)  as  calcium  carbonate, 
The  amount  of  available  lime  present  in  the 
mixture  is  more  than  five  times  the  amount 
required  to  revert  the  whole  of  tie-  water-soluble. 
phosphoric  acid  to  the  w  ater-insohihlc  form.  It 
is  clear,  therefore,  that  the  extent  of  the  reversion 
of  the  water-soluble  phosphate  in  any  such  mix- 
ture js  directly  proportional  to  the  amount  of 
caustic  lime  and  calcium  carbonate  which  the 
mixture  contains. 

The  amount  of  canst  iclime  and  calcium  carbonate 
in  hasic  slag  is  much  less  than  is  generally  assumed, 
hut  in  the  slags  which  the  writer  has  examined  it, 
is  seldom  much  less  than  2  %  of  lime  (CaO). 

The  percentage  of  citric-soluble  phosphate  in 

the  mixture  is  very  (lose  to  the  calculated  amount . 
Just  after  mixing  there  seems  to  he  a  slight 
decrease  in  citric  solubility,  followed  by  a  gradual 
recovery  on  keeping,  hut  the  differences  are  so 
small  as  to  he  negligible  and  are  certainly  without 
an\   practical  significance. 

On  the  whole  it  cannot,  he  said  that  a  super- 
phosphate and  hasic  .slag  mixture  has  anything 
particular  in  its  favour.  If  the  basis  of  the  mix- 
ture is  one  half  L'li",,  superphosphate  and  one  half 

hasic  slag,  it  is  deal  that  if  tie-  slag  contains  -  "„ 
of  caustic   lime  practically   all  the  water-soluble 

phosphate  in  the  mixt  ure  w  ill  iv\  ert  in  a  few  hours. 
The    mechanical    condition    is    not    improved    hy 

•  The  term  "  available  lime  "  means  the  excess  ■!  cltrii 
lime  over    that  required    to    combine    with     the 

{thosphork  add    to    form  trloalcium  phosphate,  (.i,iy.      Bjj 
taste  bUb  Hie   neater  part   ol  the   so-called  "available    Una 
Is,  together  with  silica,  combined  with  the  calcium  phos 
and  only  ■  small  amount,  often  not  morethan  2",,,  if  In  thefion 
of  caustic  lime  or  calcium  carbonate. 
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nixing,  and  although  the  small  lumps  which  are 
onned  are  not  likely  to  cause  serious  difficulty  in 
lowing,  still  it  is  undesirable  because  the  value  of 
iasic  slag  depends  upon  even  distribution  in  the 
loil.  and  such  a  condition  is  only  achieved  by 
ineness  of  grinding. 

Gafsa  rock  phosphate  and  superphosphate  m  ixtures. 

This  mixture  consisted  of  i  cwt.  of  Gafsa  rock 
thosphate  and  J  cwt.  of  26%  superphosphate 
same  as  used  in  previous  mixture).  As  before, 
he  two  phosphates  were  thoroughly  mixed,  passed 
hrough  a  riddle,  sampled,  and  the  water-soluble 
,nd  citric-soluble  phosphate  contents  determined 
nomediately. 

The  composition  of  the  Gafsa  rock  phosphate  is 
iven  in  Table  I.  By  calculation  from  the  analyses, 
he  mixture  at  the  moment  of  mixing  had  the 
allowing  composition  : — 

Water-soluble  phosphate  (Ca3P208) 12-99 

Citric  -  \  ■'■' 

Total  phosphate  (CajPjOj). .'.' '.'.'.'.'.'.'.'.'...'.  41-89 

Citric  solubility  of  the  phosphate     58-1 

?his  mixture  was  made  at  the  same  time  as  the 


has  been  able  to  show*  that  a  very  large  proportion 
of  the  calcium  carbonate  which  rock  phosphates 
contain  is  actually  in  combination  with  the  phos- 
phate compound.  In  the  particular  rock  phosphate 
used  in  this  mixture  only  0-72%  of  calcium  oxide 
in  the  form  of  carbonate,  out  of  a  total  of  6-80% 
of  calcium  oxide  in  the  form  of  carbonate,  was 
uncombined  with  the  phosphate.  This  explana- 
tion seems  to  account  in  a  fairly  satisfactory 
manner  for  the  small  amount  of  reversion  which 
takes  place  in  the  mixture. 

In  view  of  these  facts  there  seems  to  be  no 
serious  difficulty  in  the  way  of  manufacturers 
making  such  a  mixture  (1  of  superphosphate  to 
1  of  rock  phosphate)  and  selling  it  with  a  guarantee 
of  water-soluble  phosphate,  total  phosphate,  and, 
if  advisable,  citric-soluble  phosphate. 

In  the  author's  opinion  it  is  essential  if  manure 
merchants  make  such  a  mixture  that  a  guarantee 
as  outlined  above  should  be  insisted  on.  If  this 
were  not  done  the  use  of  low-grade  rock  phosphates, 
containing  much  larger  quantities  of  uncombined 
calcium  carbonate  than  the  Gafsa  phosphate  used 
in  this  experiment,  would  be  resorted  to,  with  the 
result     that     practically     all     the     water-soluble 


Composition  of  the  mixtures  on  various  dales. 

Table  II. 

Slag  and  superphosphate. 


1 <  <i- 

iately 
after 

mixing. 

Oct. 
20th. 

19 
hours. 

Oct. 

23rd. 

96 
hours. 

Nov. 
3rd. 

14 

days. 

Nov. 
23rd. 

35 
days. 

Jan. 
3rd. 

70 
days. 

Feb. 
13th. 

117 
days. 

May 
15th. 

208 

•  lays 

Theoretical 
composition 

of  mixture. 

2-28 

4-98 
11-70 
25-54 

30-75 

90-6    ■ 

L°26 

2- ::. 
11-80 
25-89 
30-30 

91-9 

% 
1-22 

11-97 
26-1  ; 
30-70 

92-7 

0  ( 

1-30 

2-84 
11-97 
20-13 
30-20 

92-7 

% 

1-20 

2-62 

12-10 

20-41 

30-14 

93-7 

0 

1-16 
2-53 

12-05 
20-30 
30-14 

93-3 

0/ 
10 

1-20 

2-02 

11-93 

26-04 

29-02 

92-4 

0 

1-12 

2-44 

1 2-25 

20-74 
31-00 

94-9 

c 

rater-soluble  phosphate  (Ca,P.08)    

trie-soluble  phosphoric  acid 

trie-soluble  phosphate  (Ca,P,08) 

trie-soluble  lime  (CaO) 

12-99 

12-08 
20-38 
25-97 
28-18 

93-6 

revious  one,  and  stored  in  the  same  manner, 
lie  analyses  of  the  mixture  at  the  end  of  the  same 
itervals  as  with  the  previous  mixture  are  given  in 
'able  III.  The  water-soluble  phosphate  in  the 
lixture  reverts  to  a  much  less  extent  than  in  the 
lag  and  superphosphate  mixture.  The  reversion 
i,  comparatively  speaking,  so  small  that  there 
rould  be  no  serious  objection  to  farmers  making 
nd  applying  such  a  mixture. 

The  Gafsa  rock  phosphate  contains  6-80%  of 
me  (CaO)  in  the  form  of  calcium  carbonate — more 
aan  three  times  as  much  as  the  basic  slag.  The 
lixture,  therefore,  contains  3-40  %  of  calcium 
xide  in  the  form  of  calcium  carbonate,  and  this, 
mount  is  more  than  1J  times  the  quantity  theo-' 
stically  necessary  to  revert  the  whole  of  the  water- 
aluhle   phosx>hate   in   the   mixture.     The   author 


phosphate  in  the  superphosphate  mixture  would 
revert  to  the  water-insoluble  form. 

In  the  January  number  of  the  Journal  of  the 
Department  of  Agriculture  and  Technical  Instruc- 
tion for  Ireland,  the  results  of  over  30  trials  with 
what  is  called  "  the  2  to  1  mixture  "  are  given. 
The  2  to  1  mixture  consists  of  two  parts  of  35% 
superphosphate  and  1  part  of  Tunisian  phosphate. 
This  mixture,  applied  at  the  rate  of  from  3  to  6 
cwt.  per  acre  to  meadow  hay,  potatoes,  mangolds, 
and  turnips,  has  given  results  which  compare 
favourably  with  those  obtained  by  the  use  of  from 
3  to  6  cwt.  of  superphosphate.  The  Tunisian 
phosphate,  unmixed  with  other  phosphates,  has 
also  given  good  results  ;  the  returns  are  slightly 
inferior  to  those  obtained   by  the  use    of    super- 

•  J.  Agric.  Sci.,  8,  10;  this  J.,  1910,  1168. 


Table  III. 
Gafsa  rock  phosphate  and  superphosphate. 


Immed- 
iately 
after 

mixing. 

Oct. 
20th. 

19 
hours. 

Oct. 

23rd. 
96 

hours. 

Nov. 
3rd. 

14 
days. 

Nov. 
23rd. 

35 
days. 

Jan. 

3rd. 

76 

days. 

Teb. 
13th. 
117 
days. 

May 
15th. 

21  IS 
days 

Theoretical 

c<  mpo.it  ion 
of  nii\tur<- 

% 

.VS2 
1 2-70 
11-35 
24-78 
18-26 

58-9 

°/ 

5°03 
10-98 
12-08 
26-37 
18-02 

62-5 

0/ 

4°72 
10-30 
1  1-90 
25-98 
18-10 

62-0 

/o 

4-76 
10-39 
1 1  -80 
25-76 

IS-OII 

61-5 

% 

4-53 

9-89 

11-75 

25-65 

18-02 

61-2 

/o 

4-27 

9-32 

11-86 
25-89 
18-18 

6?8 

o 

4-30 

9-39 

11-53 

25-15 

17-90 

60-0 

4-'l2 

9-65 

1  2-09 

28-39 

18-19 

63-0 

0 

rater-solubIe  phosphate  (Ca,P,Og)    

1 2-99 

11-16 

trie-soluble  phosphate  (CaaPj08) 

trie-soluble  lime    CaO) 

otal  phosphate 

24-35 
15-86 
41-89 

trie  solubility  of  phosphate 

58-1 
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phosphate,  but  it  should  lie  borne  in  mind  when 
comparing  these  results  that  the  residual  value 
of  the  Tunisian  rock  phosphate  will  be  felt  to  a  far 

greater  extent  on  the  succeeding  crops  than  the 
guperphosphal  e. 

The  experiments  conducted  by  Professor 
Gilchrist  at  Cockle  Park  also  demonstrate  in  a 
striking  manner  the  efficiency  of  a  mixture  of 
superphosphate  and  rock  phosphate  for  a  three 
years'   ley.* 

In  the  Journal  of  the  Irish  Department  of 
Agriculture,  referred  to  above,  the  opinion  is 
expressed  thai   on  no  account   should  the  -  to  1 

mixture-  be  purchased  without  a  guarantee  that 
the    mineral    phosphate    contained    therein    is   of 

"North  African  origin,"  and  the  results  which 
follow  lead  to  the  assumption  thai  Tunisian 
phosphate  is  the  most    suitable  for  mixing  with 

superphosphate. 

This  opinion  is  certainly  open  to  criticism.  The 
comparative  absence  of  uncombined  calcium  car- 
bonate, and  the  availability  of  t  he  phosphoric  acid, 
in  the  rock  phosphate  are  far  more  important 
points  in  deciding  the  suitability  for  mixing  with 
superphosphate  than  the  question  of  origin. 
North  African  phosphates  are  not  always  free 
from  excessive  amounts  of  uncombined  calcium  car- 
bonate j  indeed  Tunisian  phosphate  is  very  liable 
to  i  ontain  large  quantities  of  uncombined  calcium 
carbonate  varying  in  the  author's  experience 
from  2  to  1-".,  of  calcium  oxide.  The  larger  the 
amount  of  uncombined  calcium  carbonate  present. 
the  greater  will  be  the  reversion  of  water-soluble 

phosphate  to  the  insoluble  form  when  mixed  with 
superphosphate. 

Gafsa  rock  phosphate  (a  North  African  phos- 
phate) is  probably  the  most  suitable  for  mixing 
purposes,  as  it  very  raivh  contains  more  than 
0-75%  of  calcium  oxide  in  the  form  of  free  car- 
bonate. This  phosphate  has  the  additional  but 
doubtful  advantage  of  being  more  soluble  in  2% 
citric  acid  than  any  of  the  other-  rock  phosphates. 
Egyptian  phosphate  is  probably  the  next  besi  for 
mixing  purposes,  and  then  come  Florida  pebble 
phosphate, and  Makatea  Island  phosphate,  followed 

by  Tunisian  and  Algerian  phosphates. 

If  Gafsa  phosphate  containing  at  Last  2t>°0  of 
phosphoric  acid  is  used  for  mixing  with  super- 
phosphate, l  lie  re\  ersion  of  u  at  er-soluble  phosphate 
will  be  small.  Hut  if  low  grade  varieties  of  rock 
phosphates,  containing  25%  and  under  of  phos- 
phoric acid,  are  used,  the  reversion  of  the  water- 
soluble  phosphate  to  the  water-insoluble  form  in 
the  superphosphate  mixture  will  be  considerable. 

Superphosphate  and  rock  phosphate  produce  a 
Very  nice  mixture,  particularly  if  the  superphos- 
phate is  in  a  friable  condition. 

Mixtures  of  rock  phosphate  and  superphosphate 
might  be  rendered  even  more  efficient  if  the  rock 

phosphate  was  ground  a  great   deal  liner-  than  it    is. 

As  a  rule  rock  phosphate  for  the  making  of  super- 
phosphate is  not  ground  quite  bo  finely  as  basic 
slag.  Prom  To  to  s11".,  only  passes  a  sieve  with 
10.000  holes  to  the  square  inch,  whereas  basic  slag 

has  a  corresponding  fineness  of  fi i  so  to  !ni"„. 

It  is  perfect  Ij  feasible  t  "  ha\  e  I  he  rock  phosphal  es 
ground  so  that  upwards  of  80%  will  pass  a  sieve 
with  lo.ooo  holes  to  tie-  square  inch,  and  there  is 
every  reason  to  suppose  that  by  so  doing  the 
efficiency  of  the  mixture  with  superphosphate 
would  be  ■-  real  l>   improved. 

The  author-  wishes  to  acknowledge  his  indebted- 
ness to  Mr.  .1.  G.  Stewart,  M.A.,  of  tie-  Hoard  of 
Agriculture  and  Fisheries,  and  to  Mr.  l{.  M.  Wilson. 
B.Sc.,  Principal  of  tie-  Blast  Anglian  Institute  of 
Agriculture,  at  whose  suggestion  tin-  investigation 
was  undertaken. 

•  Uuiclc  to  Cockle  Park,  1916,  N>   39—41. 
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THE    EXAMINATION    OF   ACETIC 
ANHYDRIDE. 

1!Y  L.  Ci.  RADCr.II'FK.  M.SC.  TECH.,  AND 
s.   MEDOKSKI,   B.SC.  TECH. 

Acetic  anhydride  is.  unfortunately,  of  rathei 
variable  composition  owing  to  the  lack  of  can 
given  to  its  purification.  Its  technical  value 
depends  very  largely  on  the  percentage  ol 
anhydride  which  it  contains  or.  in  other-  words,  On 
its  freedom  from  acetic  acid.  The  examination 
of  acetic  anhydride  must  include  the  detection  ,.[ 
impurities  resulting  from  the  process  used  in  its 
manufacture.  In  the  Feb.  28th,  1910,  issue  o( 
this  Journal  (pages  210 — 213)  will  be  found  an 
excellent  rv\iew.  by  J.  T.  Hewitt  and  ('.  H. 
I.urnsdeir.  of  the  methods  used  for  preparing 
anhydride,  iir  which  is  also  included  an  account 
of  methods  for  the  detection  of  such  impurities  as 
phosphorus,  chlorine,  and  sulphur. 

Commercial  acetic  anhydride  usually  contains 
from  70  to  90°o  of  real  anhydride,  and  the  per- 
centage of  anhydride  can  readily  be  increased  to 
97%  or  more  by  careful  fraet ional  distillation  w ith 
a  suitable  still-head  iriilc  (trton  and  Jones.  ( 'hem. 
So,-.  Trans..  1912.  101,  1721  :  this  J..  1912. 
In  one  experiment  the  amount  was  increased  from 
85%  to  94%  anhydride  by  one  fractional  dis- 
tillat  ion. 

The  authors  have  made  a  comparative  study  of 
the  published  methods  for  determining  the  per- 
centage of  actual  anhydride  itr  commercial  acetic 
anhydride,  and  the  methods  and  results  are  given 
below.  Much  of  the  acetic  anhydride  now  avail- 
able is  yellow  in  colour  and  this  coloration  is 
difficult  to  remove  by  simple  distillation,  but  if 
the  acetic  anhydride  is  distilled  off  from  a  little 
phosphorus  pentoxide  the  resulting  product  is 
colourless.  This  treatment  has  no  effect  in 
raising  the  percentage  of  anhydride,  indeed,  it 
appears  to  decompose  the  substance  slightly  as 
tin-  pentoxide  blackens  and  the  residue  after 
distillation  is  viscid  and  almost  black;  the  per- 
centage of  anhydride  after  three  treatments  with 
phosphorus  pentoxide  and  distillation  is  actually 
less  than  iir  the  original  sample.  This  points  t" 
a  decomposil  ion  being  effected  by  the  phosphorus 
p.-ntoxide.  It  was  thought  that  the  acetii 
might  be  removed  from  the  acetic  anhydride  by 
shaking  t  he  latter  quickly  with  a  saturated  solution 
of  sail,  their  separating,  drying  over  anhydrous 
sodium  sulphate,  filtering,  and  distilling,  but 
again  the  percentage  of  anhvdride  was  .limit. 
from  85%  to  73%. 

Incidentally   it    was    noticed    that    some   of   the 
sodium  sulphate  had   dissolved   in  the  mixture  of 
acetic-     anhydride     and     acetic     acid       The    three 
distillations    over    phosphorus    pentoxide    reduce! 
the  percentage  of  anhydride  from  s.">  to  77 

The  percentage  of  acetic  anhydride  itr  mixl 
of   anhydride   with    acetic   acid    cannot    be   deter- 
mined  iiy  direct   methods.      The  procedure  . 
ally  adopted  is  : — 

(A)  TrcadtcelVs  method  ("  Vnalytical  Chemi 
191  I.  Vol.  2),  in  which  a  known  quantity  of  the 
anhydride  is  t  reated  with  barium  hydt  oxide  solution 
and  the  excess  of  this  titrated  as  described  later. 
Another-  method,  similar  in  principle,  is  to  hydro- 
lyse  the  anhydride  with  water  and  determine  the 
amount    of  acetic  acid  formed. 

(b)   Method    nf    M<  n.sc/iittkiii    and    Vaeilieff    (J- 
Buss.  Phys.  Chem.  Soc,  1889,  21,  190),  in  which 
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the  anhydride  is  mixed  with  aniline,  with  which 
it  forms  aeetanilide  and  acetic  acid,  the  acidity 
being  determined  after  the  reaction.  This  method 
lias  heen  modified  and  described  in  the  "  Analysis 
Df  Crude  Glvcerine,  International  Standard 
Methods,  1911."  The  details  of  the  methods  as 
used  by  lis  are  as  follows  : — 

(A)  Direct  titration.  Into  a  weighed  stoppered 
boitle  containing  from  10  to  20  c.c.  of  water  is 
run  in  about  2  grins,  of  the  sample  of  acetic 
anhydride  and  the  stopper  replaced  and  the  bottle 
again  weighed.  The  mixture  is  allowed  to  stand, 
with  occasional  shaking,  for  several  hours  or  it 
may  be  heated  gently  in  a  flask  fitted  with  a  reflux 
condenser,  on  a  water-bath,  until  the  acetic 
anhydride  has  been  completely  hydrolysed  ;  this 
requires  about  twenty  minutes.  The  acid  is  then 
titrated  with  N/1  caustic  soda,  using  phenol- 
phthalein  as  usual.  If  p  is  the  weight  of  sample 
taken,  and  q  the  weight  of  acetic  acid  found 
from  the  number  of  c.c.  of  N/1  caustic  soda  used, 
then  the  weight  of  acetic  anhydride  present  is 
5<>041  (q— p). 

(b)  Barium  hydroxide  method  of  Treadwell. 
About  1  grm.  of  the  sample  is  weighed  into  a 
flask  and  mixed  with  a  known  volume,  i.e.,  an 
excess,  of  barium  hydroxide  solution,  usually  A'  ."> 
ar  iV/10.  The  flask  is  attached  to  a  small  reflux 
condenser  fitted  with  a  soda-lime  tube  and  the 
mixture  heated  on  a  water-bath  until  the  anhydride 
is  completely  hydrolysed.  The  excess  of  barium 
hydroxide  is  then  titrated  with  ^V/10  hydrochloric 
acid,  \ising  phenolphthalein  as  indicator.  The 
equations  for  calculating  the  percentage  of  an- 
hydride are  thesame  as  in  the  previous  method  (a). 


Analysis  of  Crude  Glycerine.  1911,"  and  has  heen 
abstracted  entirely  therefrom. 

Into  a  weighed  stoppered  vessel,  containing 
10 — 20  c.c.  of  water,  is  run  about  2  c.c.  of  the 
anhydride,  the  stopper  replaced  and  the  vessel 
weighed  and  allowed  to  stand,  with  occasional 
shaking,  for  several  hours  till  all  anhydride  is 
hydrolysed  ;  the  mixture  is  then  diluted  to  about 
200  c.c.  with  water,  and  titrated  with  .Y  I  caustic 
soda,  in  presence  of  phenolphthalein.  This  gives 
the  total  acidity  due  to  free  acetic  acid  ami  the 
acetic  acid  formed  from  the  anhydride.  Into  a 
stoppered  weighing  bottle  containing  a  known 
weight  of  recently  distilled  aniline  (from  10 — 20 
i.e.)  is  measured  about  2  c.c.  of  the  sample, 
the  stopper  is  replaced,  the  contents  mixed, 
allowed  to  cool,  and  the  bottle  weighed.  The 
contents  of  the  weighing  bottle  are  washed  into 
about  200  c.c.  of  cold  water  and  the  acidity 
titrated  as  before.  This  yields  the  acidity  due 
to  the  original,  preformed,  acetic  acid  plus  one-half 
the  acid  due  to  anhydride  (the  other  half  having 
formed  aeetanilide)  ;  the  second  result  is  sub- 
tracted from  the  first  (both  calculated  for  100 
grms.)  and  the  result  doubled,  obtaining  the  c.c. 
of  A'/l  caustic  soda  per  100  grms.  sample  (1  c.c. 
of  caustic  soda  =0-0510  grm.  anhydride). 

(E)  If  the  method  of  Mensehutkin  and  Vasilieff 
be  modified  so  as  to  use  20  c.c.  of  aniline  instead 
of  2  or  3  c.c,  then  the  heat  generated  by  the 
reaction  is  absorbed  by  the  excess  of  aniline  and 
the  secondary  reaction  does  not  take  place. 
As  will  be  seen  in  the  table,  the  results  obtained 
when  using  this  modification  agree  with  those 
given  by  the  other  methods. 


Refractive 

B.pt. 

Method 

Method 

Method 

Method 

Method 

Description  of  sample. 

Sp.  gr.  15-5°. 

index  15-5'. 

-c. 

A. 

B. 

t;. 

D. 

E. 

% 

% 

% 

0/ 

o 

■ 

I. 

—Commercial  sample,  yellow      

1-0783 

1-3802 

133—146 

84-92 

85-61 

98-42 
98-76 

85-30 

84-80 

TT 

— Same    after    distillation    over    P-Os, 

— 

— 

— 

84-90 

— 

— 

85-20 

85-40 

[II. 

—Original  sample  (I.)  fractionated  with  4 
pear-bulb  column. 

f.i )  Fraction  b.pt.  133°— 137°,  vol.  15  c.c. 

— 

— 

— 

73-64 

73-89 

— 

7M2 

73-67 

(b)  Fraction  b.pt.  137°— 140°,  vol.150  c.c 

1-0798 

1-3820 

— 

90-56 

90-83 

— 

89-72 

!!»-.« 

(c)  Fraction  b.pt.  140°— 146°    

— 

— 

— 

89-62 

— 

— 

89-13 

8«-"6 

IV. 

— "  Pure  "  acetic  anhydride,  colourless  . . 

1-0S24 

1-3851 

135—138 

92-48 

94-35 

109-23 
108-73 
109-56 

92-72 

93-1' 

(c)  Method  of  Mensehutkin  and  Vasilieff.  Into 
a  stoppered  weighing  bottle  containing  a  known 
weight  of  aniline  (2  to  3  c.c.)  is  run  in  about 
2  grms.  of  the  sample,  the  stopper  replaced,  and 
the  contents  shaken.  Much  heat  is  generated, 
and  the  mixture  is  allowed  to  cool  and  is  weighed 
after  which  it  is  washed  into  a  flask  with  alcohol 
and  titrated  with  AT/1  caustic  soda,  using  phenol- 
phthalein as  indicator. 

Treadwell  has  criticised  this  method,  asserting 
that  a  secondary  reaction  takes  place  due  to  the 
great  heat  of  the  reaction  between  the  acetic 
anhydride  and  the  aniline,  this  causing  the  acetic 
acid  produced  to  acetylate  some  of  the  aniline. 
He  found  that  the  percentages  of  anhydride 
obtained  by  this  method  were  invariably  from 
14  to  16%  too  high.  In  several  trials  by  tins 
method,  a  sample  of  acetic  anhydride,  which 
according  to  the  barium  hydroxide  method  con- 
tained 94-3%  of  acetic  anhydride,  gave  results 
indicating  109-23,  108-73,  and  109-54%  of  acetic 
anhydride.  Analyses  of  a  sample  of  acetic 
anhydride  which  had  been  found  to  contain  85% 
of  anhydride  by  the  barium  hydroxide  method 
and  also  by  the  method  described  in  detail  below, 
were  found  to  give  figures  from  98-42  to  98-76% 
of  anhydride. 

(D)  The  following  method  was  given  by  the 
British     Expert     Committee's     "  Beport     on    the 


There  is  no  doubt  that,  of  the  methods  described, 
the  direct  titration  is  the  shortest  but  the  British 
Expert  Committee's  method  is  the  safest  in  that 
it  affords  three  ways  of  arriving  at  the  percentage 
of  acetic  anhydride,  i.e.,  using  the  formula  given 
in  (A),  the  formula  in  (c),  and  the  method  given 
in  (D). 

In  connection  with  the  study  of  the  behaviour 
of  various  strengths  of  acetic  anhydride  for  acetyla- 
tions,  and  also  of  the  sulphur  chloride  method 
for  its  preparation,  it  became  necessary  to  examine 
the  anhydrous  sodium  acetate  used.  It  has  been 
stated  that  crystallised  sodium  acetate  corresponds 
to  the  formula,  CH3.COONa,3H,0.  and  that  on 
exposure  to  air  the  salt  effloresces  and  loses  the 
whole  of  the  water  of  crystallisation.  According 
to  the  experiments  recorded  below  the  latter 
statement  is  incorrect.  Ordinary  crystallised 
sodium  acetate  was  treated  in  a  platinum  crucible 
with  strong  sulphuric  acid  and  heated  until  the 
weight  of  the  sodium  sulphate  residue  remained 
constant;  from  this  the  percentage  of  sodium  in 
the  salt  was  calculated. 

Calculated  for  CH3.COONa.3HX>— l'i  it",,  of  Na. 
Found,    16-85%  Na. 

Two  weighed  samples  of  this  sodium  acetate, 
one  in  crystals  and  the  other  in  line  powder,  were 
exposed  on  watch  glasses  for  one  week,  to  tin-  air 
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of  the  laboratory,  and  weighed  every  day.  No 
loss  iii  weight  occurred  in  either  case,  indeed  a 
slight  Rain  was  noticed.  These  experiments 
dispose  df  i ii<-  idea  that  crystallised  sodium  acetate 
loses  its  water  of  crystallisation  on  exposure  to 
ordinary  air.  In  a  Further  experiment  the 
weighed  quantities  of  the  sodium  acetate  wwr 
placed  on  watch  glasses  in  an  ordinary  i  allium 
chloride  desiccator  and  weighed  repeatedly  during 
a  period  of  12  days:  at  the  end  of  this  time  the 
weight  remained  constant  and  the  loss  corres- 
ponded exactly  tothechang CHvC00Na,3H,0 

into  the  anhydrous  CHj.COONa.   Theoretical  loss 
39*7%,   found   39-7%.     The  loss  averaged 
I  ",,  per  day,  an.!  was  singularly   regular. 

\    sample    of    Me-    same    crystallised    sodium 

I    ■  ■  lo  i.  on  careful  fusion,  39-9%.      \  further 

trial    was   made   heating   the   crystallised   acetate 

in  a  steam  oven,  at  97    to  LOO    C,  when  the  loss,  in 

]  2  hours,  amount  ed  to  39-8  ". 

From  these  experiments  it  is  char  that  crys- 
tallised sodium  acetate  can  be  completely  dehy- 
drated either  by  heating  in  a  steam  oven  or  by 
simply  confining  in  a  desiccator  for  a  prolonged 

period 

Anhydrous  sodium  acetate  is  perj  hygroscopic 
and    should    be    preserved    in    a    desiccator.     A 

sample    of   carefully    fused    and    powdered    sodium 

acetate  exposed  to  the  air  at  the  ordinary  tempera- 
ture in  the  laboratory  absorbed  65-5%  of  moisture 
in  32  days,  fused  sodium  acetate  should  absorb 
65-8%  of  moisture  if  it  regenerates  the  crystallised 
salt.  0H,.COONa,3H,O. 

We  desire  to  thank  .Mr.  M.  Barash  for  his 
assistance  in  some  of  the  later  experiments. 

i  ijsctrssn  in. 

Dr.  J.  J,  Bloch  a-,ked  whether  aci  tic  anhydride 
h  id  been  distilled  over  dry  sodium  acetate  and  if 
the  yield  of  anhydride  had  been  increased. 

Mr.    Kaih  i.ii'fi:  said  the  experiment   had   keen 

tried    hut  there  was  no  appreciate  increase  in  the 
i    Qgth  of  I  he  anhydride. 

Professor  \.  Lafwobtii  mentioned  that  Kipping, 
some  20  years  ago,  had  found  that  fatty  acids 
yielded  the  corresponding  ketones  with  phos- 
phorous pentoxide,  so  that  the  formation  of 
acetone  would  be  expected  in  that  case;  de- 
hydration of  acetone  with  acetic  anhydride  would 
be  very  natural  and  consequently  there  would  be 
a  fall  in  the  percentage  of  anhydride.  There  was 
a  danger  in  generalising  about  losses  of  moisture 
from  bydrated  salts  :  he  assumed  thai  the  experi- 
ments with  sodium  acetate  had  been  made  in 
.Manchester:     possibly    if    they    had     I O    carried 

out  in  Japan  or  other  places  where  •  al  ium  i  hloride 

solutions  are   said   to  dry  up   in   the  Open  air.    the 

sodium  acetate  might  have  lost  its  moisture. 
Mr.  1! aim  i.ii-'ki:  agreed  with  Professor  Lapworth 

with    respect    to    the  lirst     point.       lie    appreciated 

Professor  Lapworth's  remarks  with  regard  to  the 
loss  of    moisture;   though   under   the  conditions 

mentioned  no  loss  took  place,  it  was  quite 
possible  that  dehydration  might  take  place  under 
suitable  atmospheric  conditions.  \  process  was 
described  by  Hewitt,  in  which  acetic  anhydride 
was  made  in  fairly  large  (plant  it  ies  by  the  action 
Of  sulphur   chloride  on  anhydrous  sodium  acetate. 

lu  adopting  this  process  it  was  essential  that  the 

sodium   acetate   should    he   thoroughly   dry. 

Industrial  Notes. 

INDUSTRIAL    RESEARCH    IX    THE 
UNITED    STATES. 

The  Advisory  Council  for  Scientific  and  Indus- 
trial   Research    has   published,    under   the    above 

title,  the  f iist  of  a  series  of  papers  bearing  on 
industrial  research.      The  present  paper.  h\    \.|*.  M. 

I'leming,  has  been  prepared  as  a  result  of  a  visit 


paid  last  year  by  the  author  to  the  United  States. 
Industrial  research  is  classified  according  to 
whether  it  is  undertaken  by  manufacturing  cor- 
porations, associations  of  manufacturers,  univer- 
sities and  colleges,  national  institutions,  commer- 
cial laboratories,  or  scientific  societies.  Typical 
examples  are  given  of  research  laboratories  con- 
nected w  it  1 1  ea.  1 1  of  the  abo\  e  i  lasses,  and  descrip- 
tions   and    illustrations    of    these    laboratories    are 

lie   Illded. 

The   author   points   out    that    as   yet    little    has 

keen    done    to    present     o\  el'la  ppillL,'    oi    reseal.  h    and 

that  tin-re  is  at  present  u<<  comprehensive  scheme 
o!    research    applying   to   industrx    in   the    I  nited 

Mai,s    as    a    whole.      Refere is    made    to    the 

appointment    of    the    National    Research    Council, 
with    the    object     of    co-ordinating    the    scientific 
research   work  of  the  country.      A   movement   has 
also     keen     started     hy    the     Land     Ciani     Col 
Engineering  Assm  latum,  which  has  resulted  in  the 
promotion    of    a     Hill    having    lor    its    object     the 
establishment   in  each  state  of  a  "  Mechanic 
Experiment  St  at  ion  "  for  i  oiulucting  resean  bes  in 
connection   with    the    production    of    "  suhstai 
utilised    in    the    application    of    mechanic    arts    to 
industrial  pursuits."      The   Federal  Coven 
asked     to    contribute     taOOtl     per    annum    to    each 
State   for   this   purpose,    and    it    is   proposed     that 
these  experiment    stations  should    co-operate  with 
the  existing  Agricultural  Experiment  stations. 

The   American    Association  for  the     Advancement 

of  Science  has  appointed  a  imittee,    compi 

some  of    the   most    prominent    men  connected   with 

industrial    research,    with    tl hjecl    ol    seci 

more  effective  adaptation  of  research  facilities  in 
the   various  universities  and   experiment  staf 
to  industrial  and  rial  tonal  needs. 

The  is.  Department  of   Agriculture  and  Bureau 
of  Miies  represent   ven  complete  organisation 
dealing  .vith  their  particular  fields  of  research,  and 
embody  features  which  may  serve  as  a  basis 
national     research     scheme     in     other     indust 
particularly  is  this  the  case  in  regard  to  the  means 
that    have     keen    developed     for    collecting    and 
dist  i-ikut  Lng  data. 

Discussing  the  organisation  of  British  indu 
research,  the  author  urges  that    the  higher  fi 
of  research  should  be  carried  out  mi  national 
and  should   he  organised    in  such  a  way  as  to  link 
nil    the    scientific    resources    of    the    Empire.      \n 
Imperial    research    organisation    might    no'    only 
result  in  the  development  of  means  for  cli 
the  production   of  raw  materials,   hut   might 
assist  in  finding  suitable  outlets  for  the  u 
materials  discovered  in  the  Overseas  Dominii  i 

The   following   alternative   schemes   o 
are   suggested   as  possible  iii   Creat    Britain:    (a) 
Research    laboratories    in    individual    works,     (b) 
Research  laboratories  for  a  group  of  works  in  tin- 
same  industry,     (i  )  The  centralisation  of  research 
in  the   universities  or  colleges,     (d)  An   Imperial 
centralised  laboratory  for  the  whole  of  industry. 
This  centralised  laboratory  would  result   from  the 
grouping  together  of  the  single  laboratories  dealing 
with   the   research   requirements  of  each   indu 
(b).   and   would    he   controlled    by   a    hoard   lai 
represented   hy  manufacturers.      It   would    po 
many  advantages  ;    thus  costs  would   he  lowi 
adopting  this  form  of  co-operation,  hut  the  gn 
advantages  would   accrue  from  the  corporate  life 
of  such  an  institution  and  the  interchange  of  \ 
between  the  heads  of  the  various  sections.     It  is 
Suggested    that     university    stalls    might    taki 
research  w ork  from  tine  to  time  in  this  laboral 
and  so  keep  in  (lose  touch  with  modern  progress. 
It    is  believed   that    the  establishment    ol   such  a 

central    institution    would    induce    firms    to    il 

their  own  laboratories,  in  co-operation  with  tl"' 
central  laboratory,  for  dealing  with  manufacturing 

troubles    and    problems   connected    with    their   OWD 

products. 
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The  author  concludes  by  urging  the  necessity 
for  better  education  and  training  of  men  for  all 
grades  of  industrial  employment,  and  also  for 
bringing  before  the  public  the  value  of 
industrial  research,  with  its  possibilities  and 
benefits,  and  so  developing  public  opinion  on 
desirable  lines 


DEVELOPMENT  OF  INDIAN 
PRODUCTS. 


FOREST 


Lecturing  before  the  Roval  Society  of  Arts  on 
April  19th,  Mr.  R.  S.  Pearson,  F.L.S..  Forest 
Economist  at  the  Forest  Research  Institute, 
Dehra  Dun.  India,  said  that  in  1906  the  Govern- 
ment of  India,  at  the  instance  of  Sir  Saint-Hill 
Eardley-Wilmot,  the  then  Inspector-General  of 
Forests,  embarked  on  a  scheme  to  encourage  more 
intensive  management  in  the  forests  and  to 
further  the  development  of  forest  industries. 
The  scheme  contemplated  the  erection  of  a  Forest 
Research  Institute,  consisting  of  five  branches, 
namely.  Sylviculture.  Botany.  Forest  Economy. 
Chemistry,  and  Zoology.  Later,  the  services  of 
pulp  and  tan  experts  were  made  available.  This 
Institute  has  lately  been  completed,  and  supplies 
a  long-felt  want. 

Manufacture  of  matches. 

The  first,  enquiry  of  any  magnitude  undertaken 
was  in  connection  with  the  match  industry. 
Mr.  R.  S.  Troup,  the  then  Forest  Economist,  sent, 
specimens  of  many  species  of  timber  to  Europe 
to  be  tested,  and.  after  inspecting  various  areas, 
selected  factory  sites  near  the  source  of  supply 
of  suitable  timbers.  He  also  collected  information 
as  to  the  supply  of  chemicals,  studied  the  state  of 
the  markets,  etc.  Before  this  investigation  was 
carried  out  a  few  match-factories  existed  in  India, 
though  they  were  at  that  time  only  in  an  experi- 
mental stage.  Since  then  several  new  and  much 
larger  factories  have  come  into  existence,  and  the 
industry  may  now  be  considered  to  be  established 
in  that  country.  The  solution  to  manufacturing 
matches  of  the  first  quality  in  India  lies  in  the  use 
of  the  Himalayan  silver  fir  and  spruce.  The 
difficulty  in  the  way  of  such  a  proposition  is 
extraction,  as  these  species  occur  at  high  altitudes 
in  the  Himalayas,  while  many  of  the  trees  are  of 
great  size.  To  overcome  this.  it.  is  probable  that 
mechanical  means  of  extraction,  such  as  wire  rope- 
ways or  light  tramways,  will  have  to  be  adopted, 
combined  with  the  erection  of  portable  splint- 
making  machines  in  or  in  the  vicinity  of  the 
for.  sts.  whence  the  splints  will  be  exported  to 
central  places  in  the  plains,  and  there  made  up 
into  matches. 

Manufacture  of  popcr  pulp. 

The  manufacture  of  paper  in  India  is  not  a  new 
ndustry.  it  having  been  started  by  the  erection 
of  a  mill  near  Bombay  in  1862.  At  the  present 
time  there  exist  at  least  four  large  paper  mills, 
which  not  only  manufacture  paper,  but  also  part 
of  their  pulp  requirements.  Their  gross  out-turn 
was  about  25,000  tons  per  annum  in  pre-war  times, 
the  output,  having  somewhat  increased  since  1914. 
The  imports  of  paper  into  India  in  1914-15 
amounted  to  51,390  tons,  valued  at  £709.372. 

The  most  universally  known  raw  material  used 
for  the  manufacture  of  paper  pulp  in  India  is  a 
grass  known  as  "  sabai  "  or  "  bhabar  "  (Ischccmum 
angustifolium).  Other  raw  materials  used  are 
waste  jute,  ropes,  old  gunny  bags,  and  a  limited 
amount  of  old  paper  and  rags.  The  remainder  of 
the  pulp  utilised  for  the  manufacture  of  paper  by 
the  Indian  mills  consists  of  imported  mechanical 
and  sulphite  spruce  pulp,  the  imports  of  which  in 
1912-13  amounted  to  13,250  tons. 

Researches  on  bamboos  by  R.  W.  Sindall  and 
W.  Raitt,  and  on  certain  elephant  grasses  by  Raitt 


and  R.  S.  Hole,  carried  out  at  the  Forest  Research 
Institute,  have  definitely  established  the  value  of 
these  products  as  raw  materials  for  paper  manu- 
facture. In  the  case  of  the  bamboo,  the  investiga- 
tion has  resulted  in  leases  being  taken  up  in  India 
and  Burma  for  the  manufacture  of  paper  pulp  ; 
the  war  has,  however,  prevented  much  progress 
being  made  in  the  erection  of  factories.  The 
investigation  of  the  elephant  grasses  established 
the  fact  that  certain  of  them,  especially  Saccharum 
spontaneum,  S.  Xanana,  and  Phragmites  Karka, 
occurred  in  abundance  and  could  be  extracted 
cheaply,  whilst  the  pulp  prepared  from  the  stems, 
especially  of  the  former  species,  was  of  fair  quality. 
There  is  no  doubt  that  both  bamboos  and 
certain  elephant  grasses  may  in  the  future  play 
a  prominent  part  in  the  paper-pulp  industry  of 
the  world,  as  they  present  no  great  difficulties  in 
extraction,  while  from  their  mode  of  growth  and 
quick  reproduction  they  have  an  enormous 
advantage  over  wood,  which  takes  many  years 
to  'nme  to  maturity. 

Antiseptic    treatment    of   timbers. 

In  1909  a  series  of  experiments  was  carried  out 
to  ascertain  the  most  suitable  methods  of  treating 
various  timbers  for  use  as  railway  sleepers.  The 
antiseptics  used  were  coal-tar  creosote  and  petro- 
leum products,  salts,  and  combinations  of  salts 
and  oils.  Generally  speaking,  the  oils  have  given 
better  results  than  the  salts,  which  is  as  might  be 
expected,  as  the  salts  are  apt  to  be  leached  out  of 
the  timber  by  excessive  moisture.  Again,  the 
lower  boiling-point  oils  have  not  answered,  so 
well  as  those  containing  heavier  fractions,  as,  for 
instance,  green  oil. 

Later  a  more  extensive  series  of  tests  was 
started,  five  species  of  timber  being  treated,  with 
four  different  antiseptics.  In  all.  nearly  8000 
sleepers  have  been  treated,  the  timbers  used  b< 
Pinus  lonuifolia  and  decisis.  Dipterocarpus  tvber- 
culatus  anil  alatus,  and  Terminalia  tomentosa.  The 
results  to  date  are  satisfactory,  though  the  sleepers 
have  not  yet  had  lime  to  demonstrate  the  true 
value  of  the  treatment  ;  still  it  may  be  noted  that 
while  Pinus  longifolia  lasts  two  and  a  half  years  at 
most  in  an  untreated  state,  it  has  only  been  found 
necessary  to  remove  two  or  three  "Powellised" 
sleepers  after  five  years,  and  those  for  mechanical 
and  not  physical  defects.  The  other  species  are  more 
durable  than  the  above  pine  and  last  for  four  to 
five  years  in  an  untreated  state,  while  Terminalia 
tomentosa  may  last,  up  to  eight  or  ten  years  in 
exceptional  cases.  All  the  above  sleepers  were 
treated  in  open  tank  with  long  immersion  periods. 
Sleepers  were  also  sent  to  England  for  treatment, 
both  by  the  "  full-cell  "  and  "  Riiping  "  processes, 
and  afterwards  returned  to  India  and  laid. 

As  an  outcome  of  this  movement  to  treat  sleeper 
woods  in  India,  three  open-tank  treating  plants 
have  been  erected  by  the  United  Provinces 
Government,  in  which  Pinus  lonuifolia  sleepers  are 
treated  in  creosote  and  petroleum  oil  mixed  in 
equal  quantities.  The  State  railways  are  also 
considering  the  erection  of  a  pressure  plant  on  the 
North -Western  Railway.  Other  schemes  for  treat- 
ing Diplerocarp  sleepers  from  the  Andamans  and 
Assam  are  also  under  consideration  and  may  be 
expected  to  mature  after  the  war. 

All  creosote  has  to  be  imported  and  costs  about 
Is.  4d.  per  gallon  at  a  treating  centre  in  India,  so 
that  every  effort  has  to  be  made  to  reduce  the 
cost  of  the  antiseptic.  A  good  grade  of  creosote 
has  recently  been  produced  in  India,  but  a1  a 
relatively  high  price,  which,  however,  can  no  doubt 
be  reduced.  As  soon  as  a  good  grade  of  coal-tar 
creosote  is  obtainable  in  India  at  a  reasonable 
figure.it  is  anticipated  that  the  antiseptic  treat- 
ment of  timber  will  advance  by  leaps  and  bounds, 
while  a  new  industry  will  come  into  existence  by 
the  manufacture  of  creosote. 
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Rosin  oiil  turpentine  industry. 
\n  industry  which  was  started  many  years  ago 
on  a  modes)  scale  was  tliat  of  the  production  of 
turpentine  and  rosin  from  "drip,"  obtained  from 
/'inns  longifolia.  In  the  last  six  years  great 
developments  have  taken  place  in  thai  industry  : 
the  United  Provinces  Government  lias  erected  a 
strain  distillation  plant  at  Bhowali,  near  Naiui  Tal. 
which  is  capable  of  handling  about  3000  tons  of 
crude  rosin  annually,  while  the  Punjab  (govern- 
ment has  purchased  an  up-to-date  French  plant, 
of  about  1000  tuns  capacity,  which  has  been 
erected     near     Lahore.     Improved     methods    of 

tapping  have  also  1 n  evolved.     The  result  has 

been  a  heavy  drop  in  American  imports,  and  the 
commencement  of  a  modest  export  trade.  The 
industry  is  capable  of  still  further  development  in 
the  Pinus  longifolia  areas,  and  can  probably  be 
extended  to  Assam  and  Burma  in  connection  with 
the  "  drip  "  obtained  from  Pinus  Khasya. 

Tannin  extracts. 

It  is  thought  that  there  is  a  good  opening  for 
the  preparation  of  tannin  extracts  from  mangrove 
barks.  Mangrove  forests  are  found  extending 
over  large  areas  on  the  Aracan,  Bassein,  Tavoi.  and 
Mergui  coasts  of  Burma.  The  Government  have 
recently  appointed  a  tan  expert  from  England, 
who  is  bringing  out  an  up-to-date  plant  with 
which  to  experiment. 

BosweUia  serrata  oleo-resin. 

One  of  the  most  common  trees  in  the  dry  /one 
forests  of  India  is  BosweUia  serrata.  It  yields  a 
valuable  oleo-resin.  and  a  simple  means  has  been 
found  by  which  it  is  possible  to  split  it  up  into  its 
component  parts.  Quite  recently  samples  of  the 
resin  have  been  submitted   for  valuation  to  the 

Imperial  Institute,  which  classed  it  as  equal  to 
O  "  grade  colophony,  while  one  Calcutta  firm 
has  pronounced  it>  excellent  for  varnish  work,  and 
another  suitable  for  the  preparation  of  shellac 
Samples  of  turpent  ine  have  been  pronounced  to  be 

of     very     g I     quality     and     closely     resembling 

American  turpentine  oil,  except  as  regards  the 
smell. 

Other  industries. 

Amongst  Other  industries  which  it  is  hoped  may 
be  developed  in  the  near  future  in  India,  are  the 
introduction  of  more  up-to-date  methods  of 
extracting  "  cutch  "  and  "  kuth  "  from  Acacia 
catechu;  the  introduction  of  steam  distillation 
instead  of  the  present  direct  Ore  process  for  the 
extraction  of  "  rosha  "  or  "  palmarosa  "  oil  from 
Cymbopogon  Martini,  a  grass  found  in  Central 
India,  the  Central  Provinces,  and  the  Deccan  ;  the 
more  extensive  cultivation  of  lac  and  improved 
methods    of    preparation;    and    the    extraction    of 

kosum  "  oil  for  soap-making  and  the  preparation 
of  glycerin  from  the  seeds  of  Schleichcra  tnjuga. 


CONJOINT  HOARD  OF  SCIENTIFIC 
SOCIETIES. 

The  fourth  meeting  of  the  Conjoint  Board  of 
Scientific  Societies  was  held  at  the  Royal  Society 
on  dune  l:;th.  Sir  Joseph  J.  Thomson.  O.M., 
Pree.R.S.,  in  the  chair,  to  receive  the  report  of  the 
Executive  Committee  on  the  work  of  the  previous 
six  months. 

The  L'eport  indicates  that  a  number  of  important 
questions  of  scientific  and  industrial  importance 
have  occupied  the  attention  of  the  Board.  Various 
bodies  are  at  present  interested  in  the  formation 
of  a  census  of  the  mineral  resources  of  the  Empire. 
It  was  agreed  to  enter  into  communication  with 
these  bodies  and  to  make  suggestions  with  a  view 

to  the  publication  of   informal  ion  in  a  form  useful 

to  the  general  community. 


Interim  reports  were  received  and  approved 
on  the  necessity  for  an  anthropological  survej  ad 
the  British  people,  on  the  best  methods  for  carrying 
on  l  he  International  Catalogue  of  Scientific  Lit  era" 
hire,  and  on  an  enquiry  int..  the  desirability  or 
otherwise   of    the   adoption   of   the   metric    system 

throughout     the     British     Isles. 

The  Sub -Committee  on  National  Instruction 
in  Technical  optics  reported  I  hat  a  scheme 
approved  by  the  Board  of  Education  had  now 
come  into  operation.  Under  the  a>gis  ol  it,.. 
Imperial  College  of  Science  and  Technology; 
an     Ndvisorv    and.   Administrative   Committee   had 

1 n  formed  to  organise  instruction,  and    Mr.   I  .  .1. 

Cheshire,  a  member  of  the  Sub-Committee  of  Ibj 
Board,  has  been  appointed  Director  of  studies 
in  Technical  Optics.  Although  the  President  „f 
the  Board  of  Education  did  not  see  his  »-ay  to 
adopt  the  suggestions  of  the  Sub-Committe2 
the  Hoard  heard  with  satisfaction  that  a  promising 
effort  has  been  made  to  solve  a  question  of  cod 
siderable  national  importance. 

A  Sub-Committee,  having  considered  special 
cases  of  magnetic  disturbances  revealed  by  a 
magnetic  survey  of  the  British  Isles  and  (heir 
possible  connection  with  the  occurrence  of  iron 
ores,  recommended  a  detailed  investigation  ..f 
two  test  areas,  in  order  of  ascertain  how  far,  under 
the  conditions  of  the  British  iron  ores,  the  magnetic 
survey  was  likely  to  prove  of  economic  value. 
Arrangements  for  carrying  out  flie  investigation 
are   in   progress. 

An  Agricultural  Sub-Committee,  with  th< 
of  Portsmouth  as  Chairman,  reported  that  it  i- 
at  present  devoting  itself  mainly  to  engineering 
questions.  It  is  engaged  in  collecting  information 
with  regard  to  the  transport  of  raw  materials  to 
farms  ami  agricultural  products  from  them,  to 
the  power  required  for  this  purpose,  and  for 
seasonal  operations  on  the  land,  with  a  view-  to 
comparing  the  relative  advantages  and  costs  of 
steam  or  infernal  combustion  engines  and  electri- 
cally operated  machines.  It  is  dealing  also  with 
the  possibility  of  co-operation  in  repairs  and 
skilled  la  hour,  and  is  considering  the  various  typet 
of  tractor  most  suitable  to  large  and  chiefl)  arable 
farms  and  to  moderate  sei/.d  mixed  fauns,  having 
regard    to    the    different     local    circumstances    and 

requirements. 

A  Sub-Committee  was  nominated  to  report  on 
what  is  at  present  being  done  to  ascertain  the 
amount  and  distribution  of  water  power  in  the 
British  Empire. 


PRESERVATION  OF  GLASS  RECEPTACLES. 

In  view  of  the  great  scarcity  of  glass  bottle-. 
jars,  etc..  the  Board  of  Trade  draws  attention  to 
the  desirability  of  not  destroying  any  glass 
receptacles  when  emptied  of  their  contents,  hut 
of  returning  them  to  the  trade  through  bottle 
dealers  or  otherwise  for  use  again.  Arrangements 
have  been  made  by  the  Confectionery  and  Pre- 
served l-'ood  .Manufacturers'  Federation  for  the 
purchase  for  cash  by  meat -preserving  linns  of 
glasses  issued  by  them,  provided  that  they  are  in 
a  usable  condition.  It  is  suggested  thai  second- 
hand bottle  dealers,  having  collected  a  quantity 
of  such  glasses,  whether  from  private  houses  or 
shops,  to  the  weight  of  not  less  than  one  ion. 
should  communicate  With  the  Secretary  to  the 
Federation.  !*.  Queen  Street  Place,  London.  !•'..('. I., 
with  a  view  to  their  purchase  through  the  Feder- 
ation's collecting  agency.  Glasses  so  colic. ted  will 
be  thoroughly  cleansed  before  being  used  again* 
but  in  view  of  the  importance  of  avoiding  any 
danger  to  public  health  users  should,  wherever 
possible,  wash  any  glasses  in  their  possession  before 
returning  them. 
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mnbrittling  action  of  sodium  hydroxide  on  mild  steel, 
(mil  its  possible  relation  to  seam  failures  of  boiler 
plates.     Merica.     See  X. 

Patents. 

'Nitration   and  sulphonation ;   Apparatus   for . 

J.  W.  Leitch,  Huddersfleld,  and  P.  R.  Lank- 
shear,  Manchester.  Eng.  Pat.  1.05,775,  Mar.  22, 
1910.     (Appl.  No.  4264  of  1916.) 

To  cool  the  liquids  undergoing  nil  rat  ion  or 
sulphonation  more  effectively,  the  "cooling  pipes  or 
coils  are  provided  with  gills. — W.  H.  C. 

/  '  machines.  E.  Rhodes,  Leeds,  and  P.  E. 
Bristowe,  London.  Eng.  Pat.  105,870,  Nov.  4, 
1910.     (Appl.  No.  15,763  of  1916.) 

The  mixing  blades.  11,  are 
supported  from  the  radiating 
arm,  1,  by  the  extension 
piece,  10,  having  slots.  8,  9, 
which  fit  over  the  pins,  0,  7. 
in  the  bracket.  2.  If  the  blade. 
11,  comes  into  contact  with 
an  obstruction,  the  extension 
piece,  10.  slides  upwards  and 
backwards  on  the  pins,  lifts 
the  blade  over  the  obstacle, 
and  drops  it  back  again  into 
position. — W.  H.  C. 


Lionel  fuel  furnaces.  P.  W.  Cott'erill,  Ltd.,  and 
G.  R.  West.  Darlaston,  Staffs,  and  J.  Spencer, 
Walsall.  Eng.  Pat.  106,077,  May  22.  1910. 
(Appl.  No.   1202  of  1917.) 

Ix   a    liquid    fuel    furnace,    which    is    particularly 

suitable  for  heating  iron  and  steel  bars  in  the 
i.i  i  cture  of  nuts  and  bolts,  or  for  making  drop 
stampings  or  forgings,  the  horizontal  burner  nozzle 
ipi  into  a  preliminary  combustion  chamber  in 
:'ront  of  the  main  heating  chamber.  Oil  fuel  and 
i  hot  air  blast  are  supplied  to  the  burner  nozzle, 
fhe  top  of  the  heating  chamber  is  closed  by  a 
?emovatile  slab  having  a  central  opening  through 
ivhic'n  the  waste  gases  escape.  A  preheating 
levn  .'  for  the  air  blast  is  placed  just  above  the 
Bentral  opening,  and  a  blast  of  secondary  air  is 
JUpplied  by  an  additional  pipe  connecting  it  to  a 
aozzle  opposite  tin-  burner  nozzle,  so  as  to  ensure 
KHnplete  combustion  and  mixing  of  the  gases  in 
be   ■■■■ating  chamber. — W.  P.  P. 

Film  I  muffle  furnaces  for  burning  ceramic  ware  and 
heating  metals,  chemicals,  and  oilier  materials. 
H.  T.  Padelt.  Leipzig-Sehleussig.  Ger.  Pat. 
295.987,  Nov.  24.  191  1. 

The  heating  Hues  built  in,  or  adjacent  to,  the 
vails  of  the  furnace  decrease  in  cross-section  from 
he  lowest  flue  upwards,  and  each  flue  can  be 
tep'arately  heated.  The  air  for  combustion  is 
ireheated  in  a  series  of  flues  similarly  constructed 
|n,  or  adjacent  to,  the  walls  of  the  cooling  zone  of 
i  he  furnace,  and  these  flues  open  into  a  common 
nain  flue,  whence  the  air  is  conducted  to  different 
)arts  of  the  combustion  zone. — C.  A.  M. 


Drying   sand    and    the    like;    Apparatus   for . 

A.  A.  Bratton.  McVeytown,  l'a..  Assignor  to 
Pennsylvania  Glass  Sand  Co.,  Lewistown,  l'a. 
U.S.  Pat.  1.224.132.  May  1,  1917.  Date  of 
appl.,  July  10,  1913. 

0 

A  vertical  drying  chamber  is  provided  with  a 
number  of  superposed  horizontal  pipe  coils  over 
which  sand  passes.  The  pipes  of  the  coils  are  of 
I  progressively  smaller  diameter,  and  the  coils  are 
j  closer,  from  the  top  downwards,  the  lowest  coil 
forming  a  screen  for  the  dried  sand.  Steam  is 
passed  through  each  coil  separately,  and  the  pipes 
of  vertically  adjacent  coils  extend  in  opposite 
directions  from  inlet  to  outlet.  Moist  air  is  with- 
drawn from  the  drying  chamber  and  the  dried 
sand  is  collected  in  a  compartment  below  the 
lowest  pipe  coil. — W.  F.  F. 

Separation  of  impurities  from  liquids  by  centrifugal 
force.  J.  Hamill,  Honolulu,  Hawaii.  U.S.  Pat. 
1.221. 104. May  1. 1917. Date  of  appl... Uar.UJ.  191  1. 

A  vertical  cylindrical  rotary  bowl,  having  an 
inverted  conical  bottom  with  a  central  opening,  is 
provided  with  an  annular  conical  partition  similar 
to  the  bottom  of  the  bowl  and  midway  between 
top  and  bottom.  Liquid  is  fed  into  the  bowl 
near  the  bottom  and  passes  out  at  the  top.  the 
overflow  rim  at  the  top  being  slightly  nearer  tin- 
axis  than  the  rim  of  the  central  partition.  The 
contents  of  the  bowl  are  discharged  downwards 
when  it  is  brought  to  rest. — \V.  F.  F. 

Grinding  in  lube-mills.  O.  Schultz,  Brooklyn,  N.Y.. 
Assignor  to  F.  L.  Smidth  and  Co.,  New  York. 
U.S.  Pat.  1,225,061,  Mav  8,  1917.  Date  of 
appl.,  Feb.  12,   1914. 

The  inlet  chamber  of  a  rotary  tube-mill  is  of  small 

diameter  relatively  to  tl -axial  outlet  chamber, 

from  which  it  is  separated  by  a  transverse  per- 
forated partition.  The  speed  of  rotation  is  such 
thai  the  flint  pebbles  in  the  inlet  chamber  have 
cascading  action  and  the  metallic  grinding  bodies 
in  the  outlet  chamber  take  a  continuous  whirling 
path  owing  to  the  greater  peripheral  speed. 

— W.  H.  C. 

Distillation  process.  II.  L.  Doherty,  New  York. 
U.S.  Pat.  1,225,226,  Mav  s.  1917.  Date  of 
appl..    July    10.    1912. 

A  gaseous  medium  is  circulated  in  a  closed  circuit 

in  contact  with  the  liquid  to  be  distilled,  which 
moves  in  the  opposite  direction.  The  Lias  is 
heated  at  an  intermediate  point  in  its  zone  of 
contact  with  the  liquid,  to  a  temperature  above 
the  desired  point  of  distillation.  The  vapour  is 
taken  up  by  the  gas.  which  is  then  brought  into 
contact  with  the  initially  cool  liquid,  so  that 
vapour  is  condensed  and  the  liquid  preheated. 
The  cooled  gas  is  brought  in  counter-current  into 
contact  with  the  heated  residual  liquid  to  reheat 
the  medium  and  cool  the  liquid. — W.  P.  P. 

Liquids  containing  solids  :  Process  tor  changing  tht 

consistency  of- .     I.  S.  Merrell,  Assignor  to 

"Merrell-Soule    Co..    Svra.use.    N.Y.      I  .s.    Pat. 
1,225.::- is.. May  8,1917.  Dateof  appl.,Oct.l9,1916. 

Tut':  substance  to  be  concentrated  is  caused  to  pass 
through  a  heated,  vertical,  centrifugal  chamber 
whereby  the  solid  portion  travels  upward  and  the 
liquid  p'ortion  is  given  off  as  vapour  to  the  interior 
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of  the  chamber,  from  whirl!  it  is  withdrawn. 
Means  are  provided  tor  wiping  the  inner  surface 
of  the  chamber. — W.  J  I.  ('. 

Condensing  gas  under  high  pressure;  Apparatus 
for  — .  G.  L.  and  J.  J.  Cabot,  Boston,  Mass. 
rj.S.  Pat.  1,225,574,  Ma\  8,  1917.  Dateofappl., 
Oct.  26,  1914. 

A  closed,  heat  -insulated  chamber  is  provided 
with  horizontal  partitions  forming  a  zigzag 
passage,  and  a  pipe  coil  follows  the  course  of  the 
passage,  the  lower  end  being  connected  to  a  flat, 
horizontal,    closed    vessel    in  the   bottom   of   the 


plated  to  prevent  attack  by  pyridine)  was  used. 
Glass  rods  were  placed  in  the  basket  carrying  the 
charge  prior  to  filling;  on  removing  them  the 
charge  was  loosened.  Common  salt  or  potassium 
sulphate  was  mixed  with  the  coal  to  pvevent 
caking  during  extraction.  Though  unaffected 
by  the  pyridine,  they  could  be  extracted  with 
water  from  the  residue  at  the  end.  The  extract 
uas  concent rated  by  distillation  in  vactio,  and 
added  to  an  excess  of  dilute  hydrochloric  acid 
which  produced  a   brown  precipitate.     This  was 

washed     with     water    and     dried     in     vat  110.      The 

residue  insoluble  in  pyridine  was  treated  who 
water  and   hydrochloric  acid  and  dried. 


-  mplo. 

Ash. 

Volatile 
matter. 

Fixed 
carbon. 
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extract. 
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.  ....I 
Bubstai 

Volatile 
matter  in 

.-.  ...1 

■  ■ 
1-95 
2-40 
1  -85 

417 

2-20 
8-43 
1  1-92 
6-10 

0 

84-40 
I  [-07 

jo-se 

34-47 

13-48 

21-27 

8-70 

47-17 
43-66 

■  ■ 
■ 

7.7-7:. 

57-10 

<■  i  -■•-. 
83-06 
76-58 
87-87 
88-81 

19-90 
19-3 

is-.; 
17-I-. 
24-9 
Trace. 

ii-ii 
nil. 

5-56 
21-55 

« 
< 

i   --- 
41-41 
85-97 
13-96 
21-76 

55-21 

32-24 
1  i-32 
22-76 

10-68 

.,       XI 

„      XII 

Lens.     Mini-  :i   



— 

- 

•Calculated  on  ash-free  substance. 


chamber.  The  gas  to  be  condensed  enters  the 
top  of  the  pipe  coil,  and  escapes  from  the  closed 
vessel    at    the    bottom    by    an    expansion    valve 

operated  manually  from  outside  the  closed  cham- 
ber. The  cooled  gas  then  passes  over  the  pipe 
coil  in  the  zigzag  passage  to  an  outlet  at  the  top. 
Condensed  Liquid  collects  in  the  vessel  at  the 
I  ottom.-  -W.  K.  F. 

Separating  unfilterable  material  from  a  mixture  of 
filterable    and    unfilterable    matter;     Apparatus 

for .     ('.  W.  -Merrill.  Berkeley,  Cal.     D.S. 

Pat.  1,226,103,  Mav  15,  1!>17.  Date  of  appl., 
.Inn.- 7.  1910.     Renewed  Feb.  16,  1917. 

See    Eng.    Pats.  2802,  3102,  and  7601   of   1911; 
this  j..  1912,  136. 

Filter-presses  ;      Process     for     treating     semi-solid 

material  in  tin-  containers  of  and  removing 

tin  same  (herefrom.  C.  \V.  Merrill,  Berkeley. 
Cal.  I'.S.  Pat.  1,226,104,  May  15,  1917. 
Date  of  appl..  June  7,  1910. 

See  Fr.  Pat.   131,106  of  1911;    this  J..  1912,  16. 

Chilling  molten  material  and  obtaining  the  solid 
in  a  subdivided  state.  .1.  \Y.  Leitch,  Hndders- 
li.-ld.  I'.S.  Pat.  1,226,542,  Mav  15,  1917. 
Dateofappl..  .Ian.  10,  1916. 

See  Eng.  Pat.  15,063  of  1915  ;  this  J..  1916,  294. 
Purification  of  gases.  Eng.  Pat.  105.826.  Sep  VII. 
Tunnel    kiln.     U.S.    Pat.     1,225,318.     See    VIII. 
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A.    Wahl.     Bull.    Soc. 


Chim.,  1917,  21,  76     88. 

The  author  records  extraction  experiments  with 
pyridine  and   quinoline  on  a  coals,  and 

results  of  examination  of  the  residue  and  e 
The  cal   was   powdered   to   pa       a   sieve  of   900 

meshes  to  the  sq.  cm.,  dried  uo,  and  ext  racted 

with    boiling    pyridine    in    a    Soxblel    apparatus. 
Generally    a    large   apparatus    of    copper    (silver- 


Generally  speaking,  the  pyridine  extract    i- 
when  the  volatile  matter  is  high,   but   there  is  in, 
close    parallelism.     The    volatile    matter    in    tin- 
residue,   compared   with  the  original  coal,   is 
reduced,   excepting  in  those  cases   where  the  ex- 
traction is  slight.     The  small  increase  in  such  rases 
is   probably    accidental   and    due   to   retention  of 
pyridine.     The  residue  has  either  reduced  coking 
properties   or   else   none   at    all.    but    extrad    and 
residue  mixed    will  still  coke.     The    pyridii 
tracts    arc    brown    powders,   insoluble    in    water. 
acids,  and  alkali,  but  partially  soluble   in   • 
solvents  giving  fluorescent  solutions.      I 
is  soluble  in  fuming  nitric  acid,  and  if  the  . 
be  first  suspended  in  glacial  acetic  acid,  oxidation 
is  minimised.     The  product,  on  precipita  ion  with 
wat.-r.    resembles   the    original    substance    but    is 
more    combustible.     The    pyridine    extract     and 
also  coals  low  in  volatile  matter,  even  ant  hi 
behave  similarly.     The  coal   from    Lens   in 
was  also  extracted  with  quinoline.     The  extract  at 
120     ('.  was  more  than   1  times  greater  than  with 
pyridine    at     about    the    same    temperature.      V 
the  Lolling  point  of  quiroline  (23S     C).  '•  .V 
the     coal     was     extracted.      At      this     temperature 

.1 iposition    seemed    to    occur    in    addition   to 

simple  solution,  for  the  residue  had  lost  all  coking 
properties    and    these    could    nol    be    restored   bj 
mixing   the   extract    with    the   residue.      11' 
analyses  of  the  pyridine  extract   and  the  original 
coal   were   almost    identical.     The    hydrogei 
nitrogen   contents  of   the   extract    were   higher  in 
the    former    ease,    due    perhaps    to    retentii 
solvent.      The  methods  of  met  allographs-  an 
were  applied  to  some  ol  the  samples.      A  pi 
specimen  of  coal  from   Lens  (mine  S)  uhi.l 
a    small    pyridine    extract,    showed    no   cliai 
structure  after  etching  with  pyridine.      A  sample 
from    mine    3    showed    dark    areas    which    b 
more   marked    after    etching.      A    sample    of   coal 
from    Frankenholtz   (seam    X),   which    showed    a 
perfect  1>    polished  surface  before  attack,  ili 
granular  bands  after  pyridine  extraction      II.  J.  H. 

"  Double  gas  "  process.  II.  Straehe.  '/..  \  i 
u.  Wasserfachm.,  1916,  54,  :;01  309.  /. 
Chem.,  1917.  30,  L06. 

In  the  author's  form  of  producer,  the  coal 
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carbonised  and  the  coke  produced  is  more  or  less 
completely  gasified,  yielding  a  mixed  gas  of 
calorific  value  about  3500  calories  per  cb.  m. 
B95  B.Th.TJ.  per  cb.  ft.).  Even  lignite  can  be 
treated,  giving  a  gas  of  calorific  value  3200 — 3  100 
cals.  per  cb.  m.  (360—380  B.Th.t".  per  cb.  ft.).  In 
character  this  double  gas  lies  between  water-gas 
and  ordinary  coal  gas.  It  is  cheaper  than  water- 
gas  and  requires  about  the  same  outlay  on  plant. 
Its  calorific  value  exceeds  that  of  water-gas 
although  both  have  the  same  flame  temperature. 
Its  advantages  as  an  auxiliary  to  town  gas  manu- 
facture are  similar  to  those  of  water-gas  and 
are  summarised  . as  follows: — 1.  The  plant  is 
always  ready  for  action.  2.  Smallness  of  floor- 
space  and  capital  outlay  required.  3.  Cheapening 
of  running  costs  because  of  continuity  of  operation. 
4.  Possibility  of  controlling  coke  prices.  5. 
Mechanical  operation.  The  "  double  gas  "  can  be 
led  directly  into  the  crude  gas  main  if  the  ex- 
hauster is  powerful  enough  ;  but  even  alone  it 
can  be  used  satisfactorily  in  incandescence  burners 
with  proper  regulation  of  air  supply.  It  is  also 
suitable  for  industrial  purposes. — H.  J.  H. 

Toluene  extraction  [from  coal  gas].  II.  C.  Applebee. 
Manchester  and  District  Jun.  Gas  Assoc. 
Gas  J.,  1917,  138,  338—340. 

The  "  C  "  process,  in  which  the  gas  is  washed  by 
coal  tar  or  carburetted  water-gas  tar.  has  not  been 
entirely  satisfactory  and  in  the  majority  of  cases 
oil-scrubbing  processes  have  been  substituted. 
These  processes  vary  in  the  form  of  washer  or 
scrubber  and  in  the  nature  of  the  wash  oil  used. 
Centrifugal  washers  are  being  used,  it  is  claimed, 
with  more  success  than  any  other  form.  At  the 
Bradford  Road  works  of  the  Manchester  Corpor- 
ation, tower  scrubbers  packed  with  wood  laths 
are  used  with  decided  success.  Results  of  tests 
showed  that  coal  tar  creosote  was  more  suitable 
as  a  washing  medium  than  petroleum  (gas  oil), 
the  latter  also  presenting  difficulties  in  the  recovery 
of  the  extracted  products.  Wash  oil  should  not 
contain  any  large  amount  of  naphthalene,  the 
sp.  gr.  should  be  over  100.  and  the  specific  heat 
should  not  lie  too  high.  Tests  as  to  the  effect  of 
the  treatment  on  the  illuminating  power  of  tin- 
gas  suggest  that  there  is  a  point  of  maximum 
reduction,  this  point  in  the  experiments  being 
reached  at  about  021  gallons  of  wash  oil  per 
10. HO  i  cub.  ft.  By  calculation  from  analyses  the 
reduction  in  heating  value  was  estimated  at  about 
6  to  8°0.  Tests  with  petiol  showed  that  in 
replacing  the  benzol  extracted  a  more  volatile 
spirit  gave  better  results  but  was  not  quite  as 
successful  as  benzol  is  reputed  to  be.  Many 
conditions  affect  the  amount  of  products  recovered 
from  gas.  viz..  amount  of  wash-oil  used,  quality 
of  wash-oil,  temperature  of  oil  and  gas.  circulation 
of  oil.  mechanical  efficiency  of  the  scrubbers 
(packing,  number  in  use.  etc.).  At  Bradford  Road 
the  amount  of  wash-oil  \ised  has  varied  from  70 
to  105  galls,  per  ton  of  coal,  the  lower  late  always 
being  accompanied  by  a  diminution  in  crude  benzol 
recovered.  It  is  advisable  to  change  the  oil  when 
its  sp.gr.  rises  to  lot;  to  1005,  or  when  the 
distillation  shows  less  than  50  0o  at  300°  C.  Tem- 
peratures at  the  scrubbers  should  Ice  kept  down 
to  25 :  C.  and  a  suitable  degree  of  saturation  of 
wash-oil  is  3%.  The  author's  tests  showed  an 
efficiency  of  75  to  78%  when  using  three  scrubbers 
and  74  galls,  of  wash-oil  per  ton.  the  figure  rising 
to  88%  on  using  six  scrubbers  and  108  galls,  of 
wash-oil  per  ton.  Carburetted  water-gas  has 
recentlv  been  scrubbed,  giving  a  yield  of  2-5  to 
2-8  galls,  per  11,000  cub.  ft.  The  Simon-Carves 
recovery  plant  consists  of  a  still  proper,  heat 
interchanger,  dephlegmator.  superheater,  and  two 
tubular  condensers.  Rich  oil  passing  through  the 
first  condenser  helps  to  cool  the  benzol  vapours  and 


is  itself  heated  to  50  ('.  ;  in  the  dephlegmator  its 
temperature  reaches  65  ('..  in  the  heat  exchanger 
80  t'..  and  in  the  superheater  130  C.  In  the 
still  proper  it  is  brought  into  contact  with  open 
steam,  and  passes  thence  through  the  heat  inter- 
changer to  the  oil  coolers.  The  benzol  vapours 
pass  through  the  dephlegmator  and  the  flrsi 
condenser,  and  condensation  is  completed  in  the 
last  water-cooled  condenser.  The  crude  benzol  is 
worked  up  in  a  Dempster  still  of  3000  galls.,  giving 
60%  of  once-run  benzol  and  15%  of  once-run 
toluol,  the  residues  being  run  off  and  cooled  to 
separate  naphthalene.  The  once-run  benzol  and 
toluol  are  washed  separately  with  sulphuric  acid 
(sp.  gr.  1-84).  in  a  washer  of  a  capacity  of  2500 
galls.  Acid  is  added  in  two  portions  of  5  and  46 
galls,  respectively.  After  agitation,  settling,  and 
washing  with  water  the  benzol  is  washed  with 
caustic  soda  (20  Tw..  sp.  gr.  IT)  and  finally  with 
water.  The  loss  in  washing  is  estimated  at  7%. 
The  washed  product  is  re-fractionated  in  a  still  of 
the  Dempster  type,  intermediate  products  being 
put  back  for  re-working,  and  residues  being  run 
to  the  naphthalene  trays. — J.  E.  C. 

Aromatic  hydrocarbons  from  the  thermal  decompo- 
sition of  natural  gas  condensate.  J.  E.  Zanetti 
and  G.  EglofT.  J.  Ind.  Eng.  Chem.,  1917.  9, 
474 — 478. 

The  fraction  of  a  natural  gas  condensate  (from 
West  Virginia ).  composed  mainly  of  butanes, 
propane,  and  ethane,  was  subjected  to  thermal 
decomposition  at  about  900 :  C.  in  an  electrically 
heated  tube  furnace,  and  the  product  passed 
through  a  Cottrell  (electrical)  separator  to  effect 
complete  precipitation  of  the  tar  "  foe  "  formed. 
The  1-5  kilos,  of  tar  thus  obtained  (sp.  gr.  1109) 
was  separated  into  fractions  boiling  up  to  170°, 
17n  230  .  230  — 270c,  270° — 330°,  330°  to  above 
360  ('..  and  residue  (the  proportions  found  being 
9  7.  18-7,  11-4.  151.  not  stated,  and  30-1%  by 
weight,  respectively)  and  from  these  benzene, 
toluene,  naphthalene,  acenaphthene,  anthracene, 
phenanthrene,  pvrene,  and  chrysene  were  isolated. 

— W.  E.  F.  P. 

Sulphur  in  petroleum.  ;  Detection  ami  determination 

of  .     ('.   K.   Francis  and   ('.   W.   Crawford. 

J.  Ind.  Eng.  Chem.,  1917,  9,  479—481. 

From  an  investigation  of  oils  from  the  Mid- 
Continent  (U.S.A.)  Field,  especially  of  those  from 
the  Bartlesville  sand  in  the  Cashing  pool,  it  is 
concluded  that  the  "methylene  blue"  test  pro- 
vides an  extremely  delicate  reaction  for  the  detec- 
tion of  any  form  of  sulphur  in  petroleum  and  may 
also  be  used  for  determining  the  presence  of 
hydrogen  sulphide.  The  oil  is  heated  with  excess 
of  sodium,  the  residue  extracted  with  water,  and 
the  solution  neutralised  with  hydrochloric  acid, 
of  which  a  10  %  excess  (by  volume)  is  then  added. 
A  small  crystal  of  j(-aminodimethy]aniline  sul- 
phate is  then  dissolved  in  the  liquid  and  several 
drops  of  dilute  ferric  chloride  solution  added, 
when  the  presence  of  sulphur  is  indicated  by  the 
development  of  a  blue  coloration  which  becomes 
more  intense  on  standing  or  changes  to  violet  if 
cyanides  are  also  present.  For  the  determination 
of  sulphur  in  petroleum,  satisfactory  results  for 
crude  oil  were  obtained  by  heating  with  sodium 
peroxide  in  a  Pari'  bomb,  and  also  by  a  modified 
Hammer  combustion  method  in  which  the  oil 
was  burnt  in  a  stream  of  oxygen,  the-  products 
passed  through  a  strong  solution  of  hydrogen 
peroxide,  and  the  acidity  of  the  latter  determined 
by  titration  with  standard  alkali  after  decompo- 
sition of  the  excess  of  peroxide  by  boiling.  N<> 
bvdrogen  sulphide  or  carbon  bisulphide  was 
found  in  the  Bartlesville  oil.  most  of  the  sulphur 
being  probably  in  the  form  of  alky]  sulphides. 
&  *  •  — W.  E.  F.  P. 
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Ignition  point  of  oxy-hydrogen  gas.     Mitscherlich. 
See  VII. 

Patents. 

Washing   coal,    coke    breeze,    aiol    other    minerals; 

Apparatus  for .     \\  .  Taylor.  Ossett,  STorks. 

Eng.   Pat.    105,835,  July   10,  L910.     (Appl.  No. 
9668  of   1916.) 

Coal,  coke,  breeze,  or  other  mineral  i-  impelled  by 
a  stream  of  water  along  an  inclined  trough  fitted 
with  baffles  or  detachable  partitions,  The  in- 
clination ni'  tin-  trough  may  be  varied  by  adjusting 
a  verticallj  movable  sling,  and  means  are  provide*! 
for  imparting  a  rotarj  or  semi  rotary  movement 
to  tin-  trough,  whereby  tin-  heavier  impurities 
retained  bj  the  baffles  may  be  discharged.     J.E.C. 

Coal:     Non-attrition    process    mo!    apparatus    for 

washing  and  sorting .     11.  Adams.    Assignor 

tn  the  Adams   Mining    Machinery    Corporatioi 
New  London,  Conn.     U.S.  Pat.  1,224,350,  May 

1.    1917.       Hal,-  of   appl.,    May    I  1.    L91(\. 

Coai  .  "i-  nt  her  mineral,  or  01 r  the  like  is  allowed 

p  freely  through  the  apparatus.  Individual 
i  il  water  under  pressure  are  directed  from  one 
side   against    the   falling   material.     The    various 

clem- n(s  are  dellec  ted  according  t<>  their  respective 
gravities   ami    fall    into   separate  troughs   at   Hi 
bottom  of  the  apparatus.  -  J.  E.  <'. 

Coh  breeze  mal  similar  materials;  Apparatus  for 
washing  — .  W.  H.  Orbell,  Wakefield.  Eng. 
Pat.  105,817,  May  25,  1916.  < Ai.i.l.  X...  Tim 
of  19160 

Coke  breeze  or  other  similar  material  is  agitated  in  a 
funnel-shaped  tank  by  a  steel  screw  spinner.  The 
discharge  valves  for  scale  are  operated  alternately 

by  a  1  rank  with  opposite  throws,  an.l  sufficient 
water  i-  retained  iii  the  tank  to  make  tie-  process 
continuous. — .1.  E.  C. 

Process  and  apparatus  fortreating  [briqut  ftinq] 

--.      ('.  11.  Smith.  Short  Hills,  N.J.      I   .S.  I'at. 

1  _Jl.lJI.May  1,1917.  Date  of  appl.,Maj  ...  1916. 

Coai  is  heated  to  expel  a  substantia]  portion  of 
the  volatile  matter  and  to  convert  it  into  a  plastic 
mass  which  is  kept  agitated.     Whilst  in  this  state 

t;"    ci  a]  is  removed  from  the  heating  '/one  fr I 

from  "entrained  "  gases,  and  ipressed   into  a 

briquette. — J.  E.  < '. 


Coal;  Method  of  treating  [briguetting'] 

li.,    .       l>....i: .  ...       \-    i  . ' 


.  C.  E. 
Hite,  Burlington,  X..I..  Assignor  to  Universal 
Briquetting  Co.  U.S.  I'at.  1,224.641,  Ma  >  1. 
1917.  Date  of  appl.,  June  21,  1909.  Renewed 
cm.  it.   1916. 

Pulverised    coal    i-    dried,    mixed    with    crude 
petroleum  oil.  and  subjected  to  a  temperature  oi 

approximately    l'1"    i        il t   joo    i '. ,.     \\ .,,,.,.  ;s 

t  le  i    added  t  ■■  -,  iffen  t  he  oilj   port  ion  oJ  t  lie  mix- 
ture, which  is  moulded  into  blocks  or  briquettes 
and  subjected  to  a  temperature  of  500    to  600    I 
(abot  •  260    to  320    I !.).     .1.  I-:.  < '. 

Furnace  with  vertical  retorts  "»</  producers  beneath 
Do  retorts.  Bunzlauer  Werke  Lengersdorff  und 
Co.,  Bunzlau.  Oer.  I'at.  297,252,  Jan.  20,  lt»lii. 
Addition  to  i,,r.  Pat.  293,064  ii  hi-  .1..  I'M:.  958). 

Vbove  the  burners  and  below  tie-  regenerator 
chambers  i-  built  a  horizontal  flue  which  receives 
and  hads  aua\  the  products  of  combustion  from 
all  the  groups  ol  burners.  The  accessibility  of  the 
different  parts  of  tie'  setting  is  improved  and 
control  is  easier  than  when  a  separate  flui 
provided  for  each  group  of  burners.     II.  J.  II. 


Gas  producers.  W.  II.  Bricknell,  Te  Kiuti.  and 
A.  Burt.  Auckland,  X./..  Eng.  I'at.  100,730 
Apr.  13,  1916.  |  _ppl.  Xo.  5450  of  1916.) 
Under  Int.  Conv.,  June  22,  1915. 

Tin:  etlieieii.y  of  producer  _;as  manufacture  ran 
lie  increased  by  utilising  tie'  heat  radiated  from 
the  walls.     Tin'  producer  i-  enclosed   in  an  iron 

-hell  and   the  air.   or  air-steam   supply,   enters  the 
annular  spare  thus  formed,  and  in  rising  upwards 
becomes  preheated  bj  radiation  from  tie-  pro 
wall.      At  tin-  top  it  enter-  pipes  built  into  thi 
and   i-  conveyed   downward-  into  a  blast   chamher. 

the  inner  wall  of  which  i-  perforated,  so  that  the 
wanned  Mast  ran  he  uniformly  distributed  intfl 
ih.-  charge.  These  perforations  -lope  downward! 
to  avoid  the  entrj  oi  coal,  etc.,  into  the  blasf 
chamber. — H.  .1.  1 1 . 

Gas  generators.     W.  I'.  Tinslev  and   .1.   <i. 
Fort    Worth.   Tex..    U.S.A.      Kng.    I'at.    Ida 
Apr.  25,  1916.     (Appl.  Xo.  5902  of  1916.) 

A  gas  generator  tank,  not  affected  bj  arid 
in  manufacturing  pis.  and  capable  ol  resisting 
internal  pressure,  is  constructed  of  reinfi 
concrete  and  comprises  a  base  fitted  with  an  outlet 
pipe,  walls,  and  a  cap.  The  tank  is  filled  with 
'.'as-making  material  and  mean-  are  provided  for 
feeding  hydrocarbon  oils  and  acids.     J.  E.  C. 

Hydrogen  retorts  :  Treatment  and  utilisation  of  gaast 

supplied  to  the  furnaces  of .     .1.  M.  Ballii 

an  1     R.    and    J.     Dempster.     Ltd..     Manchester. 
Kn:.    Pat.    lOti.liiiT.    .Ian.    ti.     1  i»17.      (Appl. 
.mi  of  1917.) 

Si'i  \i    water-gas  from  a   hydrogen-retort    plan'    is 

preheated  in  a  regenerator  and  passed  through  the 

reaction  zone  of  a  gas  producer.     Thi 

gas  is   burnt   together  with   producer  gas  in  the 

region  of  the  retorts  with  a  deficiency   of  ail 

to  form  a  reducing  atmosphere  at  ihat  point.     CM 

leaving  this  region  any  unburn!  gases  are  consumed 

l.\  a  further  addition  of  air  an  I  _.'lv •  ■  up  a  poitioii 
of  their  heat  to  the  incoming  spent  water-gas  in  a 
continuous  counter-current  i ■■■■.  J.  K.  i. 

Producer  oas ;    Manufactun  of- —    \irnn 
coal].     J.     E.     Bell.     New      Vork.     U.S.     Pa*. 
l,223,242,Apr.l7,1917,Da        I  ippl.,Jul\  I7.191S 

The  producer  consists  of  two  narrow  chambers 
built  side  bj  side,  communicating  at  the  bottom 
with  each  other  and  with  s.  p  aerators  at 

the  top.  Powdered  coal  i-  a  Howe  1  to  fall  down  onf 
chamber  in  a  current  of  hot  aii  from  the  appro- 
priate regenerator.  Partial  combustion  occurs  and 
the  producer  gas  formed  passes  up  the  second 
chamber,  clinker  being  depos  Ihe  bottom, 

and  from  the  top  into  the  second  regenerate* 
which  becomes  heated  while  the  gas  is  at  the  same 
time  cooled.  At  regular  intervals  the  current  Is 
reversed  and  the  second  chamber  becomes  the 
gasifler,  and  its  regenerator  heated  bj  the  pro 
gas  now  warms  the  air  supply.     II.. I.  II. 

Gas  producer.  E.  Nimphius,  Evanston,  111., 
Assignor  to  J.  II.  Whitaker.  Chicago,  III.  I  > 
I'at.  1,225,048,  Mav  8.  1917.  Dati  ol  appl.. 
Apr.   23,    1915. 

\  sas  producer  comprises  a  stationarj  combu 
chamber,  a  rotar)  conical  grate,  and  a 
ash  platform  beneath  the  grate.  Air  i-  introduced 
through  passages  in  the  grate  at  an  inclination 
oppo-it  e  to  the  dire  t  ion  of  rotation,  and  a  revolv- 
craper  blade  cooperate-  with  the  ash  plat- 
form. —  .1.  E.  C. 

Carbonic  oxidt  :    Mil!,  ducing  G    II. 

Benjamin,    New    Vork.       I'.s.    Pat.    1 .22.* 
\la\  8,  L917.    Hate  of  appl.,  June  7.  It'll. 

Coax  i:-  decomposed  in  a  producer  by  the  high 
temperature  effects  of  mixed  furnace  gases  and  air, 
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and  an  electric  current  is  transmitted  through  a 
portion  of  the  coal  in  the  producer,  whereby  the 
liberated  carbon  dioxide  and  that  present  in  the 
furnaif  gases  is  decomposed,  and  combines  with 
carbon  to  form  carbon  monoxide. — J.  E.  C. 

W)istiUaliou  gases  from  coal;    Purification  of . 

E.  Ciselet  and  C.  Deguide,  Brussels.    Ger.  Pat. 

297,101,  Jtdy  6,  19]  5. 
The  gas  is  washed  with  an  ammonia  liquor  con- 
taining lime  in  suspension.  The  ammonia  com- 
bines with  the  acidic  constituents  of  the  gas, 
whic  h  are  then  fixed  bj  the  lime,  as  calcium  salts, 
the  ammonia  being  n  generated.  The  ammonia  is 
therefore  not  consumed,  but  acts  merely  as  a 
Barrier.  After  filtering.  and  boiling  to  expel 
ammonia,  the  liquor  may  be  treated  with  an  iron 
salt  to  tix  tyanides  and  with  carbon  dioxide 
to  expel  hydrogen  sulphide. — H.  J.  H. 

Gaseous     fuel     for    internal    combustion    engines  : 

Production   of .      A.   W.   Southev,   London. 

Eng    Pat.   105,606,  Apr.   Ls,   1910.     (Appl.  No. 
5668  of    1916.) 

Internal  combustion  engines  may  be  fed  with 
liquid  fuel.  e.g..  paraffin,  vaporised  by  a  flame 
burning  freely  in  air  at  a  wick  dipping  into  the 
reservoir  of  oil.  The  flame,  drawn  by  suction  from 
the  engine,  impinges  on  a  vertical  tube  communi- 
cating with  the  oil  reservoir  and  kept  full  by  the 
suction  of  the  engine.  The  oil  in  this  tube  is 
vapoiised.  The  vapours,  mixed  with  flame 
gases  and  air.  are  drawn  into  a  wide  tube  standing 
pver  the  oil-feed  tube  and  thence  to  the  engine. 
The  supply  of  fuel  and  air  is  regulated  auto- 
matically by  the  suction  of  the  engine,  and  as  the 
oil  is  merely  vaporised,  without  cracking  or 
combustion,  the  calorific  power  of  the  original 
oil  is  fully  utilised.  In  an  alternative  device  the 
flame  impinges  on  the  surface  of  the  oil  main- 
tained at  constant  level  and  excluded  from  contact 
with  air.  The  oil  is  vaporised  and  carried  to  the 
engine  as  before. — H.  J.  11. 


Crude  oil  :   Treatment  of  - 


"Mineral  oils;    Process  of  transforming 
ferpenes    and    aromatic    hydrocarbons'];. 


Combustible  fluids;    Process  of  securing from, 

carbonaceous  solids.  J.  H.  Reid,  Newark.  N.J., 
Assignor  to  Patents  Process  Co.  I'.s.  Pat. 
1 ,22  l.TSS.May  1,1917.  Date  of  appl. .  Aug. 26. 1915. 

t  Yimbustible  fluids  are  obtained  from  carbonaceous 
solids,  e.g.,  shale,  by  mixing  them  with  charcoal 
and  passing  electricity  through  the  mixture  until 
the  desired  product  is  evolved. —  .1.  E.  ('. 


.  Apparatus  for  treat- 
ment of  natural  oils  and  residues  of  same.  W.  S. 
Bamiekel.  St.  Louis.  Mo.  I'.S.  Pats.  (A) 
1,223.659  and  (B)  1.22:5,660.  Apr.  24,  PUT. 
Dates  of  appl.,  Nov.  19.  1914,  and  Mar.  ti.  1916. 

(A)  Crude  mineral  oil  in  the  form  of  an  emulsion 
of  petroleum,  brine,  and  either  organic  matter  is 
clarified  by  intimately  admixing  a  small  quantity 
of  a  soluble  water-softening  agent  capable  of 
precipitating  the  alkaline  earths  present  in  the 
emulsion.  The  precipitate  carries  clown  insoluble 
salts  of  calcium,  etc.,  and  organic  matter,  and  the 
prine  and  petroleum  then  separate  into  two 
layers.  As  precipitants,  soluble  carbonates,  sul- 
phates, hydroxides,  fats  or  other  soap-making 
materials  are  proposed,  (b)  An  apparatus  suit- 
able for  the  process  consists  of  a  vat  furnished 
with  a  vertical  central  pipe  having  numerous 
fine  jets.  The  precipitant  is  forced  through  these 
jets  into  the  contents  of  the  vat.  The  aqueous 
liquor  and  precipitate  settle  out  at  the  bottom 
of  the  vat  and  may  be  drawn  off  and  returned  by 
means  of  a  pump  to  t  ] i •  •  jets. — H.  J.  H. 


—  [into 
A.     S. 


Ramaw.  v--ignor  to  Bostaph  Engineering  Co.. 
Detroit,  Mich.  I'.S.  Pat .  1.224. 787,  May  1.  PUT. 
Date  of  appl..  Apr.  27.  1916. 

Paraffins  and  olefines  arc-  transformed  into  ter- 
penes  and  aromatic-  hydrocarbons  by  subjecting 
them  in  the  state  of  vapour  to  restricted  oxidation 
by  iron  oxide  at  a  temperature  of  580  °  to  750 "  C. 

—J.  E.  C. 


Lirpiid  /'"■ '  a  imposition  and  process  of  making  same. 
A.  W.  Swanberg.  Minneapolis,  Minn.,  Assignor 
to  F.   C.   Fisk,   Williamsville.    N.Y.      U.S.    Pat. 
1, 225, 405,May  8,1917.  Date  of  appl.,  June  2:-.  PJ16. 
Liquid  fuel  for  internal  combustion  engines  and 
the  like  is  prepared  by   dissolving  anthracene  in 
carbon  bisulphide  in  the  presence  of  moisture  and 
mixing  the  solution  with  kerosene.  The  proportions 
of  anthracene  and  carbon  bisulphide  in  the  result- 
ing mixture  are  specified  as  about  2  oz.  and  6  oz. 
per  gallon  respectively. — J.  E.  C. 

Petroleum    products;     Process   am!   apparatus  for 

transforming    heavy into    lighter    products. 

F.  B.  Deakin.  London.  From  P.  Both  and 
M.  E.  Venturino,  Buenos  Aires,  Argentine. 
Eng.  Pat.  100.042.  Sept.  20,  1916.  (Appl.  No. 
13,363  of  1916.) 

See  U.S.  Pats.   1,20S,214  and  1,208,378  of  1916; 
this  J.,  1917,  126. 

Mineral  oils  and  residues  ;    Treatment  of for 

the  production  of  lower-boiling  Iigdrocarbons.  C. 
White,  London.  U.S.  Pat.  1,226,041,  May  15, 
1917.      Date  of  appl.,  May  13.  1914. 

See  Eng.  Pat.  5434  of  1914  ;    this   J.,  1915,  651. 
Ligaid  fuel  furnaces.      Eng.  Pat.   100.077.     See  I. 

Manufacture  of  sulphuric  acid.  [Removal  of 
hydrogen  sulphide  from  coal  gas.]  Ger.  Pat. 
295, 709.     See  VII. 

Process  of  chlorinating  [hydrocarbons']  and  products 
thereof.     U.S.  Pat.   1,224,485.     See  XX. 

[Paraffin]  wax  tapers  for  matches  or  other  purposes. 
Eng.   Pat,    100.071.     Sec  XXII. 


IIB— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Chemical  composition  of  the  higher  fractions  of 
maplewood  creosote.     Pieper and  others.   -See  III. 

Patents. 

Electric  glow  lamps;   Carbon  filament  .    C.  O. 

Bastian.  London.     Eng.  Pat.   105,929,  .Tan.  20, 
1916.      (Appl.  No.  1271  of  PtlO.) 

A  CARBON  filament  electric  glow  lamp  comprises 
an  air-tight  globe,  containing  an  atmosphere  of 
inert  gas  and  a  carbon  filament  in  the  form  of  a 
spiral  of  very  small  diameter,  manufactured  by 
winding  a  thread  of  cellulose  in  a  single  continuous 
layer  on  a  mandril  of  small  diameter,  removing 
the  mandril,  and  carbonising  the-  spiral. — J.  E.  C. 

Eh  i  trie  glen-  lamps.  C.  O.  Bastian.  London.  Eng. 
Pat.  106,036,  Jan.  20.  1916.  (Appl.  \o.  ll.tJOS 
of  1916.) 

In    the    manufacture    of    incandescence    electric 

lamps,  etc..  the  globe  is  filled  with  an  inert  gas 
and  the  lamp  freed  from  oxygen  by  the  prolonged 
and  combined  effect  of  chemical  action  and  ex- 
ternallv  applied  heat.  A  de-oxidising  liquid,  such 
as  fused  sodium  nitrite  at  about  280  C,  may  be 
used  to  combine  with  the  oxygen. — J-  E.  C. 
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III.— TAR  AND  TAR  PRODUCTS. 
Free  carbon  in  coal  far  :  Determination  of 


Falciola.    AnnaliChim.  Appl.,  HUT.  7,  152 — 157. 

The  following  modification  of  Ceruti's  method 
(this  .1..  1911,  111)  is  proposed: — About  5  grms. 
of  the  coal  tar  is  added  little  by  little  to  125— 
ISO  c.c.  of  olive  oil,  which  has  previously  been 
heated  to  1  in  160  C,  and  the  mixture  is 
brought  to  about  180  190  <  ..  and  then  cooled 
I"  about  150  ( '.  and  filtered  through  a  counter- 
poised filter.  The  residue  of  carbon  in  the  basin 
is  again  heated  with  50  to  75  c.c.  of  the  oil  at  180 
190"  (.'..  and  tlir  i.il  extract  cooled  to  150  C.  and 
passed  through  the  same  filter.  The  residue  is 
then  transferred  t<>  tin-  filter  by  means  <>f  carbon 
tetrachloride  or  ether,  washed  until  free  from  oil 
with  the  sain,-  solvent,  dried,  and  weighed.  The 
amounts  of   carbon -thus  determined    in   various 

types  or  coal-tar  ogi d  very  closely  with  those 

determined  by  Lunge's  method.  Naphthalene  is 
soluMe  iii  its  own  weight  of  olive  oil  at  t>5°  C, 
whilst  the  solubility  of  anthracene  is  5  %  at  100c  ('.. 
and  26%  at  180  <'.  Castor,  linseed,  sesam^,  and 
vaseline  oils  have  a  very  similar  solvent  action 
upon  naphthalene  and  anthracene. — C.  E.  M. 

Ma  fl<  irood  creosote;    Chemical  composition  of  the 
higher  fra>  — .    E.  J.  Pieper.  S.  F.  Lcree, 

and    ('.    J.    Humphrey.     J.    Ind.    Eng.    (hem.. 
1917.  9,  162 — 165. 

A     COMMERCIAL     sample     of     maplew 1     creosote 

yielded  75",,  of  wood  creosote  and  25%  of  pitch. 
\bo\x\  14%  of  the  creosote  distilled  at  93'  to 
195  C.,31%at  I95°to230  C,  and  55%  at  230° 
to  280  C.  (in  extracting  the  different  tractions 
distilling  above  195  ('.  with  alkali  they  yielded 
from  70  to  85  "n  of  phenols,  some  of  which  were 
separated  as  sodium  salts.  The  phenols  consisted 
chiefly  of  pyrogallol-dimethyl-ether,  and  a  small 
quantity  of  prop;  l-pyrogallol-dimethj  l-el  her,  and 
w.-rc  therefore  identical  with  those  found  in 
beechwood  creosote,  although  present  indifferent 
proportions. — ('.  A.  M. 

Aniline  from  ammonia  and  benzene  at  high  tempera- 
■    mill    in    presence   of  contact    substa 
Formation  of .     J.  P.  Wibaut.     Ber.,  1917, 

50,  5ll—51i;. 

Meyer  and  Tanzen  (this-  J..  1913,  1060)  have 
stated  that  aniline  is  formed  by  the  action  of 
ammonia  on  benzene  at  550  ('.  The  author. 
however,  finds  that  ammonia  is  without  action 
on  benzene  in  a  porcelain  tube  until  a  temperat  ure 
of  7ou  ('.  i^  attained,  when  a  trace  Of  aniline  is 
produced.  In  presence  of  freshly  reduced  iron, 
copper,  or  nickel,  somewhat  larger  amounts  of 
aniline  w  ere  formed.     P.  W.  A. 


Dipht  >>ti I  iU  rivativi  s  :  Some  new 


W.  Borsche 
and  B.  G.  B.  Scholten.     Ber.,  1917,  50,596     611. 

int  for  researches  on  o-hydroxy- 
diphenyl  derh  atives,  ph.-n\  lbenzoquinone-3-oxime 
was  employed,  obtained  by  the  action  of  diazo- 
benzene  chloride  on  an  alkaline  solution  ,,f  quinone- 
oxime.  With  nitric  acid  it  gave  a  dinitrohydroxj  - 
dipheny],  which  is  shown  to  be  a  3.5-dinitro 
derivative  with  both  uitro  groups  in  the  same 
nucleus.  This  was  proi  ed  by  ullmann  and  Nadai's 
reaction,  by  warming  with  p-toluene  sulpho- 
chloride  and  dimethylaniline  :  there  were  obtained 
about  equal  proportions  of  an  ester  of  p-tolui 
sulphonic  acid  and  3.5-dinitro-2-chlorodiphenyl. 
These  observations  have  I n  utilised  in  experi- 
ments with  the  commercially  obtainable  o.o  -di- 
hydroxydiphenyl,  which  when  treated  in  glacial 
ic   icid  solui  i"n  n  it  h  nit  rous  a,  id  read 

diquiuoue-:;.:;  -.iioxiiu.'.      from       which        ma\         be 

obtained   the   diamino-dihydxoxy   derivative   and 


the&ce    diquinone.      Nevertheless    the    two    latter 

may  lie  more  conveniently  prepared  by  the  reduc- 
tion of  5.5  -dibenzeneazo-2.2  -dihydroxydiphenj  1 
by  hydrosulphite  and  dilute  alkali.':'..."..:,.:,. 
Tetranitro-2.2'-dihydroxydiphenyl  was  also  treated 
with  p-toluenesulphochloride  and  dimethylaniline 
but  did  not  yield  the  expected  toluenesulphonii 
ester  and  tetranitro-2.2'-dichIorodiphenyl  deriva- 
tive; instead  there  was  exclusively  obtained 
3.5.3'.5'-tetaranitrodiphenylene  oxide.  When-2.2  - 
ilimethoxydiphenyl.  isnit  rat.-, I  in  presence  "I  much 
sulphuric  a.id  it  yields  3.5.3'. o'-tetranitro-2 
dimethoxydiphenyl,  and  this  when  heated  with 
alcoholic  ammonia  at  150  •  '.  passes  easily  into 
1.3.6.8-tetranitrocarbazole.  Failure  to  obtain  the 
tetranitro-o.o'-dichlorodiphenyl  led  the  authors 
make  parallel  researches  with  the  m.m'  and  p.p' 
isomerides.  In  the  case  of  the  /,./.  derivative 
the  a]. plication  of  l/llma  tin's  reaction  to  tetranil 
1. 1  '-dihydroxydiphenyl,  obtained  from  benzidine, 
gave  only  a  di-p-toluenesulplionic  ester,  while  the 
nitration  of  p.p'-dichlorodiphenyl  yielded  only  a 
dinitro  compound  with  the  nitro  groups  in  the 
meta  position  to  the  chlorine.  On  the  other  hand. 
»t.m'-dichlorodiphenyl  easily  gave  2. 1.2  . 1  -t.-tra- 
nit  ro-5.5  -dichlorodiphenyl  because  Loth  the 
chlorine  and  the  phenyl  influence  the  entry  of  the 
nitro  groups  in  the  same  sense. — J.  F.  B. 

Toluene    extraction     [from     coal    gas].     Applel.ee. 
-      11a. 

Aromatic  hydrocarbons  from  thermal  decomposition 
of  natural  gas  condensate.  Zanetti  and  Ugloff. 
Set  IIa. 

Patents. 

Totiini  :    Manufacture    of .     \V.    H.    Gartley, 

Assignor  to  The  United  <ias  Improvement 
Philadelphia,  Pa.  U.S.  Tat.  1,225,237,  M 
1917.      Date  of  appl..  Alar.  30,   1010. 

COAL  tar  naphtha  is  distilled  under  a  pressure  of 
about  35  Hi.  per  sq.  in.  and  is  thereby  converted 
into  a  lighter  portion  from  which  toluol  ma-. 
recovered,  and  a  heavier  portion  which  is  redis- 
tilled under  atmospheric  pressure,  the  re  overed 
naphtha  being  again  submitted  to  the  pressure 
distillation  process. — W.  II.  t'. 

Xitro  aromatic  compound  and  process  if  making 
same.  .1.  li.  Mardick.  New  York.  I  ,S.  Pat 
l,225,347,May  8,1917.  Date  of  apph.June  6,191* 
Impure  tar  is  nitrated  by  relatively  weak  acid  at 
a  temperature  between  10  and  60  C.  The 
strength  of  the  a.id  is  then  increased  and  the 
temperature  allowed  to  rise  to  between  70  ('.  and 
90°  C.  The  mass  is  allow,-,!  to  stand  tint  il  separa- 
tion takes  place,  the  lower  watery  liquid  is  drawn 
off,  and  tie-  upper  practically  solid  layer  tr.-.; 
with  strong  nitric  and  fuming  sulphuric  a 
between  95    and  105    C.     W.  II.  C. 

Ketones  of  tin  thioph  :  Preparation  of 
.    W.  Steinkopf.  Berlin-Halensee.    Ger.  Pat. 

207. I'm:;.  Nov.  7.  1911. 

KETONES  can  be  prepared   by  treating  thiophi 
with  a.id  chlorides  (aliphatic  an. I  aromatic)  in 
presence  of  phosphorus  pentoxide.     Combination 
takes  place,  with   the  elimination   of   hydrochli 
acid,  on   simplj    heating   the   substances   together 
under  a  reflux  condenser,  and  satisfactory  yields 
.ue  obtained.     11.  .1.  II. 

Benzoyl    derivatives    "/     1-hydroxy-    or  a.p-di-  • 
poly-hydroxyanth  rag  Preparalioi 

.     li.  W'e.lekind  uti. I  Co..   Uerdingen.     I 

Pat.  29731,  Mat.  D,  1915. 

Tin.    process   applies   particularly   to   2-hydroxy- 

ant  lira,  |  u  in.. in-.  2.6   an,  I  l.2-dmy<lroxythraquinone, 
and       1.2.U-    and       1 .2.7-trihy.lroxyaiitht'aipiinoiie, 
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which  are  treated  with  benzoic  acid  with  or 
SEbhout  the  addition  of  sulphuric  acid.  The 
Height  of  benzoic  acid  taken  is  ten  to  fifteen  times 
that  of  the  hydroxyanthraquinone,  and  although 
the  sulphuric  acid  accelerates  the  reaction  it  is- 
not  essential.  The  reaction  is  completed  by 
heating  the  mixture  at  atmospheric  pressure. 
The  process  obviates  the  employment  of  benzoyl 
chloride— H.  J.  H. 

Apparatus  for  nitration  and  sulphonation.  Eng.  Pat. 
105.77."..     See  I. 

Process  of  transforming  mineral  oils  [into  aromatic 
hydrocarbons].      U.S.    Pat,    1,221.787.      See   IIa. 

Process    of    nitrating    ioluols    containing    paraffins. 
U.S.    Pat,    1,225,321.     See  XXII. 


IV.— COLOURING    MATTERS    AND     DYES. 


Isatin    salts:     Constitution   of  the   blue .       M. 

Claass.     Ber..   1917,   50,  511 — 515. 

The  view  of  Heller  (Ber..  1916,  49,  2757)  that 
the  blue  or  bluish-violet  alkali  salts  of  isatin  and 
its  derivatives  are  not  O-salts  but  N-salts  is  con- 
sidered incorrect,  as  N-salts  are  decomposed  by 
water,  whereas  the  blue  isatin  salts  are  produced 
in  aqueous  solution  in  which  they  are  relatively 
stable.  On  the  same  grounds  Heller  has  stated 
that  the  formulae  recently  advanced  for  the 
sodium  salt  of  sulphurylindoxyl-a-indole-indigo 
and  for  indigo  (Claass.  this  J.,  1910,  1150)  are 
incorrect,  the  tinctorial  power  of  the  latter  being 
considered  to  be  entirely  due  to  the  stilbene 
linkage,  C=C;  the  formula?  proposed  by  Heller 
for  the  sodium  salt  of  isa*  in  as  a  N-salt  does  not 
include  a  chromophor  or  a  double  linkage.  Heller 
suggests  that  all  N-  and  C-salts  are  blue,  and  that 
all  O-salts  are  red ;  it  is  considered  that  the 
chemical  behaviour  of  these  compounds  is  more 
derisive  than  their  colours.  Heller  (toe.  eit.)  has 
found  the  third  isomer  of  isatin,  isatol.  to  be  a 
weak  phenol  which  yields  a  relatively  stable 
sodium  salt  (I).  In  aqueous  solution  the  blue 
N-sodium  sap  of  isatin  is  converted  into  the 
yellowish-red    O-salt.       The    blue    salts    of   isatin 

N  N  N.Na 


CO 

(ONa) 
II. 


>< 


O    CO 


c 

III. 


soluble  in  water  without  alteration  in  colour  are 
,  considered   to   be   derived   from   the  /3-form   with 

the  quinonoid  nucleus  (II).      The  deep  blue-black 

colour  of  the  N-sodium  salt  of  isatin  is  probably 
'due  to   a   betaine-like   grouping   of   the   carbonyl 

oxygen  with   quinquevalent  nitrogen   (III). 

— F.  W.  A. 

A:inc   dyestuffs  :    Xotcs   on .      P.   Kehrmar.n. 

Ber.,   1917.   50,  551—563. 

Details  are  given  of  the  preparation  of  phenyl- 
aposafranine  and  its  reactions  with  aniline. 
The  product  obtained  by  the  action  of  aniline 
on  the  2-amino-derivative  of  Flavinduline  (phenyl - 
nhenanthraphenazonium)  has  been  synthesised 
'  from  phenanthraquinone  and  4.0-dianilino-1.3- 
i  phenylenediamine,  and  the  dyestuff  from  benzil 
and  t.0-dianilino-1.3-phenylenediainine  has  been 
prepared.  The  introduction  of  aryl  groups  into 
Indamines  of  the  type  of  Toluylene  Blue  only 
increases  their  fastness  to  washing  and  not  to 
acids  or  to  light,— F.  W.  A. 


Bixin.    A.  Heiduschka  and  A.  Panzer.    Ber.,  19.17, 

50,  540—551. 
The  varying  forumte  for  bixin  suggested  bv 
Van  Hasselt  (this  J..  1914,  077)  and  Herzig  (this 
J.,  1915,  800)  and  others  are  attributed  to  the 
use  of  different  extracting  and  recrystallising 
agents.  Bixin  from  glacial  acetic  acid  and  ethyl 
acetate  has  a  methoxyl  content  of  803%,  corres- 
ponding to  the  formula,  C.,5H3l)Oj.  given  by 
Pregl  (see  Herzig,  loc.  cit.)  from  the  results  of 
micro-analysis. — P.  W.  A. 

Patents. 

Anthracene    vat    dyestuffs;     Manufacture    of . 

R.  Wedekind  und  Co.,  Uerdingen.  tier.  Pa*. 
297,080,  Sept.  16,  1913.  Addition  to  Ger.  Pat. 
296.207  (see  Eng.  Pat,  19,435  of  1913  ;  this  J., 
1914,  115). 

Anthraquixone  itself  or  a  reduction  product, 
e.g.,  anthranol,  in  place  of  its  sulphonic  acids 
or  their  salts,  as  claimed  in  the  main  patent, 
is  heated  with  thiosulphates.  The  products  are. 
insoluble  in  water,  alkali,  and  sodium  sulphide, 
and  dye  cotton  from  an  alkaline  vat  olive  to  olive- 
brown  shades  similar  to,  but  faster  to  chlorine 
than,  the  products  of  the  main  patent. — F.  W.  A. 

A:o     dyestuffs;      Manufacture    of    insoluble . 

Badisehe  Anilin  und  Soda  Fabrik.  Ger.  Pat. 
297,185,  Nov.  20.  1914.  Addition  to  Ger.  Pat, 
295,025  (this  J.,  1917,  78). 

Arylides  of  acetoacetic  acid  are  used  in  place 
of  ethyl  acetoacetate  claimed  in  the  main  patent. 
Coupling  may  be  effected  in  alkaline  solution. 
and  in  presence  of  Turkey-red  oil  or  similar  sub- 
stance, or  substrata  generally  used  in  pigment 
manufacture  may  be  added. — F.  W.  A. 

Monoazo  dyestuffs;     Manufacture  of suitable 

for  the  production  of  pii/»ie)>ts.  Badisehe  Anilin 
und  Soda  Fabrik.  (Jer.  Pat,  297,414,  Sept.  4, 
1914.  Addition  to  Ger.  Pat.  290.991  (this  J., 
1917,  592). 

In  place  of  l-benzoylamino-7-hydroxynaphthalene 
or  its  derivatives  substituted  in  the  benzoyl  nucleus 
claimed  in  the  main  patent,  their  N-alkyl  deriva- 
tives are  used.  The  latter  are  obtained  by  the 
action  of  benzoyl  chloride  or  its  substituted 
derivatives,  in  presence  or  absence  of  reagents  to 
neutralise  the  acid  produced,  on  the  1-alkylauiino- 
7-hydroxynaphthalenes.  obtained  by  alkaline  fusion 
of  the  corresponding  sulphonic  acids. — F.  W.  A. 

Process  of  obtaining  sodium  sulphate  and  sulphur 
from  sodium  thiosulphate  [e.g.,  residues  from  the 
manufacture  of  sulphur  dyes].  Ger.  Pat.  295,859. 
See  VII. 


V.— FIBRES;  TEXTILES;  CELLULOSE; 
PAPER. 

Sulphitc-rcUulose  ;     Recovery    of    the    free    sulphur 
dioxide  from  the  blow-off  gams  and  liquors  in  the 

digestion  of .     A.  1).  .1.   Kuhn.     Wochenbl. 

Papierfabr.,  1916,  2139,    2179.   2233.  and  ::27n. 
Chem.-Zeit.,  1917,  41,  Rep.,  1  18. 

In  modern  sulphite  pulp  mills,  working  with  fine 
pyrites  in  mechanical  roasters,  the  latter  only  give 
satisfactory  results  when  operated  near  the  limit 
of  their  capacity,  and  there  is  little  margin  for 
variations  in  output;.  The  liquor  reservoirs  must 
be  large  enough  to  cover  two  days'  consumption. 
in  order  that  the  operations  may  not  be  suspended 
in  the  event  of  troubles  in  the  liquor  preparing 
department.  Arrangements  Trust  also  be  pro- 
vided for  the  complete  utilisation  of  the  sulphur 
dioxide  from  the  gases  and  liquor  blown  oft  during 
the  digestion  for  enriching  the  fresh  liquor.     The 
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liquor  blown  off  along  with  the  gas  will  contain 

organic  matters  as  soon  as  the  attacl th<  wood 

lias  commenced,  and  the  gas  must  be  separated 
from  this  liquor  before  it  is  admitted  to  the  absorp- 
tion plant.  Three  different  types  of  arrangement 
for  dealing  with  t  li- ■  blow  ,  ifl  gases  are  described  : — 
(1)  Those  in  which  the  blow-off  gases  and  liquor 
are  taken  off  together,  cooled,  and  conducted  t<> 

absorption  plant  which  is  full  of  liquor.  (2) 
Those  in  which  the  blow-ofl  liquors  are  discharged 
from  the  digesters  separately  from  the  gases. 
(3)  Those  in  which  the  separation  of  the  gas  and 
liquor  is  effected  in  a  special  vessel  outside  the 
digester.  One  of  the  last-mentioned  type  has 
a  special  gas  separator  by  which  the  ura-  is 
conducted  to  an  absorption  tower  packed  with 
Raschig  rings  or  blocks  of  wood  ;  the  clear 
liquor  which  is  separated  at  lirst.  is  cooled 
and  passed  to  a  tower  filled  with  limestone 
for  conversion  into  fresh  liquor,  and  the  impure 
liquor  which  comes  over  later  Is  run  to  the  waste- 
liquor  tank.     The  hot  water   which  results   from 

cooling  of  the  blow-off  gases  is  pumped  to 
an  upper  lank  and  utilised  for  washing  the  pulp 

iti   the  digester.     To  illustrate  tl ffecl    of  the 

introduction  of  such  a  plant  on  the  composition 
of  the  fresh  digestion  liquor,  a  case  is  quoted  in 
which  tin-  sulphur  dioxide  content  of  the  fresh 
liquor  was  raised  from  3-43  to  5-58%,  while  the 
lime  was  redi d  from  1-07  to  0-99%.     J.  F.  B. 

Oil  of  turpentine,  recovered  in  tin  digestion  of  sul- 
phate wood  pulp.    Elalseand  Dedichen.   Sec  XIII. 

Patents. 

Yarn  and  other  materials  :  Conditioning  apparatus 
for  -  — .  T.  Andrew,  Manchester.  Eng.  Pat. 
105,789,  Vpr.  25,  1910.  (Appl.  No.  5927  of 
1916.) 

The  conditioning  chamber  has  sue' ion  and 
delivery  parts  connected  with  the  suction  and 
deliverj  of  a  fan  or  its  equivalent,  one  part,  at 
the  fan-delivery  side,  receiving  air  in  the  form  of 
several  currents  delivered  in  parallel,  whilst  the 
other  part,  connected  with  the  fan  suction  pipe. 
receives  the  air  after  its  passage  through  the 
material,  this  air  being  withdrawn  from  the 
chamber,  also  in  the  form  of  several  currents; 
means  are  provided  for  supplying  independently 
dated  amounts  of  moisture  to  the  various 
parallel  currents  of  air  and  for  introducing  a 
separate  supply  of  air  at    the  entrain nd  of  the 

chamber.  'The  material  to  be  treated  is  passed 
through  the  chamber  on  trucks  or  trolleys  and 
the  parallel  currents  of  air  are  passed  through  it. 
both  upwards  and  downwards  ;  elevators  are 
provided  at  the  entrance  and  exit  end-,  for  the 
material.  'The  trucks  or  trolleys  for  carrying  the 
yarn  form  divisions  between  the  upper  and  lower 
portions  of  the  chamber  to  ensure  that  the  air 
es  through  the  receptacle-.,  and  after  their 
discharge  they  are  returned  to  the  inlet  by  a 
runway  beneath  the  chamber.— J.  I'.  B. 

Fibrous  and  otfo  r  bodies  :  Apparatus  for  conditioning 
and   dehydrating  (..    II.    Benjamin,    New 

Fork.      tJ.S.  Pat.  1.225,211,  May  8,  1917.     Hat,, 
of  appl..    Aug.    1.    191  I. 

'I'm:  apparatus  comprises  an  air  Biter,  an  air-feed 

main,    a    waste-air    main,    a    -dies    of    drying    cells 

interposed  between  the  air  feed  and  the  waste  air 
mains,  with  an-  passages  connecting  them  with 
both  mains,  means  in  the  air  passages  from  the 
t.ed  main  for  changing  the  direction  of  movement 
of  the  air  currents  through  the  cell-,  and  supple- 
mental air-heating  devices,  in  proximity  to  each 
oi  the  cells,  controlling  the  i  emperat  ure  of  t  he  air 
currents  passing  through  the  cells.  \  weighing 
apparatus   is   provided    for  each   cell   and   means 


structurally  independent  of  the  weighing  apparatus 

but    operated    by  it.   for  indicating  the  ch 
weight  of  the  material  contained  in  tin.  , 

—J.   1     B. 

mill    cotton    goods    and    other    combiistibh 
substana  s  :     in  almi  ni    oj  to    .-. 

permanently   less   inflammable.     \V.    II.    IVrkin, 
Oxford,  and  s.  Bradhurv.    Vshton-upon-Mcrsev. 
I  .S.  Pats.  1.224.201  and  1.224.205.  Mav  I     11)17 
Mate  ,.f  appl.,  July  31,  191  I. 

See  Eng.  Pats.   17,814     5,  20,971     2,  and 
of  1913  ;  this  J.,  191  I.  1045. 

I   solution   and   method  of  mukinq   tl      *ame 
U.S.  Pat.   1,224,125.     Sei    VI. 

Apparatus  for  making  bisulphite  liquor.     I  ,S    Pat 
1,224,578.     Set  VII. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Capillary     phenomena     and    their     impo, 
technical  processes  [dyeing,  etc..  and  o 
tration].     S.  A.  Shorter.     J.  Soc.  Dvers  a     I  Col 
1917,  33,  107—11  I. 

THE  tendency  to  include  under  the  term       capil- 
larity "  the  whole  of  the  phei lena  presented  by 

colloids  is  incorrect  :  the  physical  surface  | 
a  thickness  of  1(1  50  /i/i.  and  the  particle  ,,)  a 
solution  of  albumin,  for  example,  are  mu.li 
smaller  than  this  and  heme  do  not  possess  a 
physical  surface  to  which  can  be  applied  the 
method  of  treating  molecular  forces  in  hulk,  which 
form-,  the  basis  of  the  theory  of  capillarity. 

Technical  applications  of  surface  tension  pheno- 
mena are:    (1)  in  calico-printing  the  treatment  of 
fabric  with  a  water-soluble  oil  to  reduce  the  dye 
solut  ion-fibre  tension  to  practically  zero  a 
the    wetting   of    the    fabric;    (2)  the    removal    ol 
grease  after  addition  of  soap  to  the  water  to  hi 
about     wetting    by    lowering    the    water-air     an. I 
water-crease  tensions;  (3)  the  Elmore  process  for 
separating  metallic  sulphides  from  silieious  matter, 
and   other  preferential  wetting  processes,  such 
the   selective  removal   of   diamonds   from   aijin 
suspension    by    means   of    grease,    the    " 
process  "  of  separal  ing  minerals  by  bubbli  -  ol 
in  presence  of  oil.  etc.      \n  explanation  is  advanced 
of    the    efflcacj     of    foam    ill    producing    thorough 
weti   ng  by  a  small  amount  of  liquid,  e.g..  in  fo 
dyeing.     F.  W.  A. 

Patents. 

Sizing  solution,  and  method  of  making  tin  same. 
M.  N.  Aisen,  Chicago.  III.      L'.S.  Pat.    1.221.125, 

May   1.   1!U7.      I  late  of  aj.pl..    \pr.  l*n.    lull. 

\    SEUTRAL  alcoholic   solution   containing 
hydrolysed  by  an  acid.     .1.  B.  C.  K. 

Thickening  agent  for  printing  colours  and  sizing. 
M.  and  P.  A.  Zaesle,  Pribram,  Bohemia.  Ger. 
Pat.  295,670,  Apr.  0,  1914.  L'nder  Int.  Com.. 
Julj    I.  1913. 

Boots,   such  as  manioc   and   arrowroot,   rich  In 

starch,  gums,  and  fats,  are  ground  and  win vad 

in    such    a    way    that    the    cellulose    is   separated, 
practically    completely,    from    the    starch,    which 

retains  the  fat    and   glims.      The   resulting  product 
is  then   treated   with   acids  or  oxidisin  to 

obtain    a    gelatinous   adhesive    mass   suitable 
thickening   printing   colours,    or   as   an    adhesive 
paste  which  dues  not  lose  its  stickiness  when  kept 

— c.  \.  XI. 
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Weighting,  fixing,  mordanting,  dyeing,  and  bleaching 
silk,  artificial  silk,  cotton,  inn,!,  and  other  textile 
materials.  R.  davel,  Assignee  of  Soc  de 
Teinture  et  d'Appret.  ci-dev.  A.  Clavel  et  F. 
Lindenmeyer,  Basle.  Switzerland.  Eng.  Pat. 
103.038.  (),t.  24.  1910.  (Appl.  No.  15.148  of 
1916.)     Under  Int.  Conv.,  Jan.  25,  1916. 

See  Fr.  Pat.  480,764  of  1916  :  this  J.,  1917,  133. 

Fireproofing  and  bleaching  of  fabrics  and  the  like. 
T.  J.  I.  Craig.  Assignor  to  Whipp  Bios,  and  Tod, 
Ltd.,  Manchester.'  U.S.  Pat.  1.224.11.3.  Mav  1. 
1917.     Date  of  appl..  June  I.  1915. 

See  Eng.  Pats.  22.(517  of  1914  and  1448  of  1915  ; 
this  J..  1915,  1205. 


VII.— ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 


in  the 


Nitrogen  oxides  from  ammonia  ;  Use  of  - 

lead  chamber  [sulphuric  acid]  process.     H.  Peter- 

-    sen.      Metall  u.   Era,    1916,    197,   204.      Chem.- 
Zeit.,  1917.  41,  Pep..  70. 

The  direct  use  of  the  nitrogen  oxides  obtained  by 
the  Frank-Caro  process  of  oxidising  ammonia,  is 
not  recommended  owing  to  practical  difficulties, 
loss  of  unoxidised  ammonia,  etc.  A  condensing 
plant,  consisting  of  nine  Putzer  touries  for  oxida- 
tion and  preliminary  condensation,  followed  by 
three  towers  for  the  main  condensation,  is  the  most 
economical  of  any  yet  devised,  the  all-in  working 
cost  for  a  yield  of  1200  kilos,  of  nitric  acid  (36°  B.~. 
sp.gr.  1-332)  per  24  hours  being  M.  0"00  per  100 
kilos.— E.  H.  T. 

Nitru    acid  vapour:   Absorption  spectrum   of . 

K.  Schaefer  and  S.  Deichsel.  Z.  anorg.  Chem., 
1910.  98,  70—70.  J.  Chem.  Soc,  1917,  112, 
ii..  186. 

On  account  of  the  rapid  decomposition  of  nitric 
acid  vapour  by  light,  it  was  necessary  to  maintain 
a  stream  of  the  vapour  through  the  absorption 
tube  during  the  photographing  of  the  spectrum. 
The  absorption  tube  was  electrically  heated  at 
130°  C.  the  constant  boiling  acid  being  used. 
There  is  no  absorption  band,  the  curve  being  very 
similar  to  that  given  by  liquid  9S-7%  acid.  The 
X03  group  in  the  vapour  is  therefore  in  a  similar 
state  to  that  in  the  alkyl  nitrates  and  in  ,he  con- 
centrated acid. 

Nitric  and  sulphuric  acids  :  Optica}  investigation  of 

mixtures   of .     K.   Schaefei    and   H.   Xigge- 

mann.  Z.  anorg.  Chem..  1916,  98.  77 — 85.  J. 
Chem.  Soc.  1917.  112,  ii..  186. 

The  absorption  limit  of  0-2-A'  nitric  acid  is  dis- 
placed towards  the  ultra-violet,  even  by  20",, 
sulphuric  acid,  the  absorption  curve  being  flattened 
at  the  same  time,  and  this  effect  increases  with 
increasing  concentration  of  sulphuric  acid.  The 
sulphuric  acid  is  considered  to  act  as  a  dehydrating 
agent,  displacing  the  equilibrium  between  the  two 
modifications  of  the  X03  group. 

Lead    sulphate;    Solubility    of  - 


in  highly  con- 
centrated and  fuming  sulphuric  acid.  H.  Ditz 
and  F.  Kanhauser.  Z.  anorg.  Chem.,  1910.  98, 
128—140.   J.  Chem.  Soc,  1917,  112,  ii..  208—209. 

The  solubility  of  lead  sulphate  in  highly  concen- 
trated sulphuric  acid,  as  in  the  manufacture  of  the 
acid  by  the  contact  process,  is  greater  than  appears 
in  the  literature.  The  solubility  increases  with 
the  concentration  of  the  sulphuric  acid,  slowly  up 
to  '■|7,,,).  then  rapidly  up  to  100%,  a  discontinuity 
observed  between  98-6%  and  98-9%  being  possibly 
'luc  to  experimental  error.  From  the  maximum 
solubility  at  100%.  the  curve  falls  to  about  5%  of 
tree  sulphur  trioxide,  where  there  is  a  minimum. 


alter  which  it  again  rises  rapidly  to  15%  of  tri- 
oxide. and  then  Less  rapidly  to  22%.  The  known 
curve  of  electrical  conductivity  of  sulphuric  acid  is 
very  similar  to  the  curve  just  described.  The 
degree  of  attack  of  highly  concentrated  sulphuric 
acid  on  metallic  lead  also  corresponds  in  genera] 
ivith  the  same  curve. 

Basic  calcium  salt  [nitrate]  :  Synthesis  of  a 

the  ground  of  a  changi  of  properties  ol  milk  of 
lime.  X.  Busvold.  Z.  anorg.  Chem..  1916,  98, 
202.     J.  Chem.  Soc,  1917.  112,  ii..  207. 

The  power  of  milk  of  Lime  to  resist  settling 
increased  by  the  addition  of  calcium  nitrate,  a 
maximum  value  for  the  permanence  beine  found 
at  the  composition  2CaO.Ca(XO;>)  .  By  slaking 
quicklime  with  a  concentrated'  solution  of 
calcium  nitrate,  white  needles  ol  the  salt 
2Ca(01I),.Ca(N<b,).2il_<>.  are  obtained,  which 
bei  ome  turbid  on  the  addition  of  water. 

Potassium  salts;  Utilisation  of  the  mother  liquors 
of  sea  suit  works  as  u  source  of .  II.  Com- 
position of  the  mother  liquors.  III.  The  bromim 
and  potassium  salts  industry  at  Salin  </>  G\ 
E.  Manzella.  Annali  Chim.  Appl.,  1917.  7, 
123—132  ;  133—144.  (See  also  this  J..  1917,  453.) 
THE  discordant  analyses  of  the  mother  liquors 
from  salt  works  are  attributable  to  the  differenl 
concentrations  of  the  liquids.  Analyses  by  Lacroix 
of  the  mother  liquors  from  the  salt  pans  at  Salin 
de  Ciroud  gave  the  following  results: — MgCl,. 
200:  XaCl.  34:  KC1.  11:  MgSO,,  82;  and 
NaBr.  4  grms.  per  litre.  The  composition  is  thus 
very  similar  to  that  of  the  mother  liquors  obtained 
in  the  extraction  of  carnaJlite  and  potassium 
chloride  in  the  Stassfurt  works  (viz.  MgCl ...  270  ; 
NaCl,  38  ;  KC1,  45  :  and  MgSO,,  30).  A  sample 
of  the  mother  liquors  from  the  Trapani  sea  salt 
works  had  sp.  gr.  1-278  at  15  0.  (=31-4°B.), 
and  contained  : — NaBr,  307  ;  NaCl,  111-91  ; 
KC1,  29-72;  MgCl2,  14617;  MgSO,,  102-24; 
and  CaSO.,.  1-28  grms.  per  Litre.  According  to  the 
average  results  of  the  analyses  of  different  chemist  s, 
mother  liquors  of  30  B."  (sp.  gr.  1-202)  contain 
13-40  grms.  of  potassium  per  litre  (  =25-55  grms. 
of  potassium  chloride).  The  approximate  quanti- 
ties of  bromine  and  potassium  chloride  which 
might,  be  obtained  annually  from  the  Italie.n  si  a- 
salt  works  are  estimated  at  10.77o  quintals  and 
130,380  quintals  respectively.  If  this  source  of 
bromine  were  fully  utilised  the  amount  produci  d 
by  the  32  Italian  salt  works  would  be  four  time  - 
as  much  as  that  imported  into  Italy  in  1913 — 191  1. 
The  mother  liquors  concentrated  by  the  spon- 
taneous evaporation  of  sea  water  to  31 :  B.  (sp.  gr. 
1-271)  form  the  raw  material  for  the  extraction 
of  potassium  chloride  and  bromine  in  the  salt 
works  of  Salin-de-Giroud,  S.  France.  The  mother 
liquors  are  concentrated  to  34  B.  (sp.  gr.  1-308) 
in  a  series  of  tanks  and  separated  from  the  deposit 
of  "  mixed  salt  "  (sodium  chloride  and  magnesium 
sulphate).  Formerly  this  was  used  for  tlie  manu- 
facture of  sodium  sulphate,  but  this  salt  is  now 
obtained  more  economically  as  a  by-product 
in  other  industries.  Tlie  mother  liquors  are  m 
conveyed  to  four  huge  communicating  brick-work 
reservoirs,  with  outlets  for  the  dischargi  of  the 
deposits  of  magnesium  sulphate,  and  are  allowed 
to  remain  there  during  the  winter.  When  the 
temperature  falls  to  12  C.  magnesium  sulphate 
is  deposited,  whilst  to  prevent  the  liquid  cooling 
below  that  point,  when  "  carnallite  "  would  also 
be  deposited,  the  surface  is  covered  with  a  Layer 
of  soft  water  from  the  Rhone.  The  following 
spring  (he  layer  of  mother  liquor,  which  will  then 
have  a  density  of  32  t"  33  B.  (sp.  gr.  L-285 
1-296),  is  ready  for  the  extraction  of  the  bromine. 
This  is  effected  by  pumping  the  mother  liquors 
into  vessels  each  of  which  has  a   capacitj    of  2u 
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cb.  m..  and  from  these  they  descend  in  a  regulated 
«n  into  stone  rectifying  columns.  At  the 
of  these  the}  meet  a  currenfrof  chlorine  derived 
from  connected  cylinders  of  li<|ui<l  chlorine,  and 
also  encounter  a  jei  of  steam  al  a  pressure  of 
about  'J  atmos.  The  liberated  bromine  passes 
through  the  successive  compartments  oi  t  h.- 
column  to  1  U<-  top,  and  thence  is  conducted 
through  an  inclined  C-tube  into  a  condensing 
coil.  The  condensed  bromine  and  water 
separated  by  gravity,  and  the  bromine  watei 
i-  returned  i"  the  column,  whilst  the  crude  bromine 
is  transferred  to  another  vessel  where  it  is  heated 
with  steam.  The  chlorine  and  pari  of  the  t  aporised 
bromine  are  condensed  in  another  vessel.  The 
greater  part  of  the  condensed  bromine  is  collected 
in  bottles,  whilst  the  mixture  of  uncondensed 
bromine  and  chlorine  remains  in  the  column. 
Three  separate  apparatus  are  used,  each  of  which 
is  capable  of  dealing  with  50  to  60  cb.m.  of  mother 
liquors  in  24  hours  and  yields  aboui  L60  kilos,  of 
bromine.  Went  II  tons  of  bromine  containing 
only  aboui  1%  of  chlorine  is  thus  obtained  from 
15,000  cb.m.  of  mother  liquors.  Uter  removal 
of  the  bromine  the  mother  liquors,  which  have  a 
density  of  aboui  30°B.  (sp.  gr.  1-262)  al  65  to 
70°c..  escape  from  the  bottom  of  the  column 
and  are  pumped  into  Porion  evaporators  where 
they  are  concentrated  to  :;■">  — 36° B.  (sp.  gr. 
1-320  -1-332)  al  a  temperature  not  exceeding 
so  to  S2  c.  On  leaving  these  tanks  they  have 
the  following  mean  composition: — NaCl,  51-80  ; 
MgCl,,  31468;  MgSt),.  76-50;  and  KCI.  54-24 
grms.  per  litre.  They  are  now  mixed  with  an 
equal  volume  of  the  solution  of  magnesium 
chloride  obtained  as  a  secondary  producl  in  the 
further    operation    of    precipitating    the    double 

chloride  of  potassium  and  magnesium  (artificial 
camallite),  and  the  hoi   mixture  is  pumped  into 

a  tank  where  it  deposits  while  still  hot  a  large 
amount  of  '-mixed  salt."  which  is  now  a  waste 
product.  The  clear  supernatant  liquid  is  trans- 
ferred   to    crystallisation     vessels    in    which    it     is 

cooled  to  about  211    ('.  by  means  of  ling  coils, 

and  the  resulting  deposit  of  camallite  is  drawn 
off  lo'  means  of  buckets  and  drained  in  cylindrical 
vessels'  with  false  bottoms.  The  final  mother 
liquor  is  concentrated  to  about  m  B.  (sp.  gr. 
1  -384)  and  is  used  partly  for  mixing  with  the 
liquors  coming  from  the  Porion  evaporators, 
and  partly  in  the  manufacture  of  crystalline 
magnesium  chloride.  The  camallite  is  washed 
with  a  limited  quantity  of  water,  e.g.,  900  litres 

of  soil    water  and   600  litres  of  washings  of  lis     |{. 

(sp.  gr.  1-241)  from  a  previous  operation  to  2700 

kilos,  of  the  salt,  in  cylindrical  vessels  provided 
with  mechanical  agitators.  After  t  hours  the 
potassium  chloride  is  allowed  to  settle,  and  the 
mother  liquor,  which  is  still  rich  in  potassium 
c  Id'  n-ide.  i>  concentrated  in  a  I'orion  evaporator 
for  further  treatment.  The  crude  potassium 
chloride  is  washed  in  3-ton  lots,  for  about  an  hour, 
with  1  cb.m.  of  cold  soft  water,  in  a  cylinder 
provided  with  an  agitator,  and  is  then  transferred 
to  a  vessel  with  a  false  bottom,  where  it  is  drained, 
and  is  finally  dried  in  a  batter;  of  hydro-ext  ractors. 
The  resulting  product  contains  7H  to  75%  of 
potassium  chloride,  but  may  be  obtained  in  purer 
form  ii\  repeating  the  washing.  About  600  ions 
of    72%    potassium    chloride    is    thus    obtained 

annually    i>\    the    treat nt    of    15,000    cb.m.    of 

mother  Liquors  of  33  B.  (sp.  gr.  1-296)  in  the 
marine  salt  works  of  Salin-de-Qiroud.     0.  \.  SI. 

Potash  from  silicate  rocks  :  Extraction  <>f .     // 

W.    II.    Boss.     J.    Inl.    Eng.    Chem.,    1017,    9, 
167      172.     (See  this  .1..  1912,    1077.) 

By  digesting  1  part  of  felspar  and  1-7  parts  ol  lime 
with  water  under  a  steam  pressure  of  i'1  to  15 
atmos.,  about  90%  of  the  potash  present  is  di-- 


solved,  whilst  tie-  residue  is  suitable  for  the  manu- 
facture of  Portland  cement  clinker.  By  increasing 
the  pressure  to  ■  *>>  atmos.  the  felspar  is  almost 
completely  decomposed,  but  if  the  proportion  of 
lime  1-  reduced  much  below  thai  given  above, 
only  partial  decomposition  of  the  felspar  takes 
place,  even  at  the  increased  pressure.  The 
addition  of  a  soluble  calcium  salt  equivalent  to 
the  alkali-  in  the  felspar  increases  the  amount  of 
potash  recoverable  when  only  a  limited  proportion 
of  lime  is  used,  since  the  dust  escaping  from 
cement-works  kilns  contains  free  lime,  it  may  be. 
found  possible  to  separate  the  soluble  and  in- 
soluble potassium  salts  by  digesting  the  material 
with  waiter  alone  under  pressure,  leaving  a  residue 
suitable  tor  cement  manufacture  (see  this  J.,  1917, 
458).  In  the-  absence  of  lime,  felspar  is  nol 
decomposed  when  digested  with  water,  even  at 
pressures  up  to  1150  atmos.  Estimating  the 
average  .'mount  of  potash  in  felspar  at.  10%,  and 
that  90%  thereof  is  readily  recoverable  by  the 
alcove  process,  a  ton  of  felspar  would  yield  LI  I  I  Ilk 
of  caustic  potash,  worth  $10-70.  In  the  case  ol 
the  potash  recoverable  by  volatilisation  from  the 
cement  dust  when  felspar  is  substituted  for  clay 
in  the  manufacture  of  cement,  it  is  estimated  that 
the  value  of  the  potash  recovered  as  potassium 
salts  would  l.e  $6-75.  Assuming  the  ci '-t  1  if  burning 
1  ton  of  lime  to  he  about  $1-00,  the  expense  in- 
volved  in  the  addition  of  the  proper  proportion 
of  lime  to  felspar  would  he  about  $1-70  per  ton  of 
felspar,   so  that    the  difference'  in  tin-  value  of  the 

potash  recoverable  by  the  two  methods  would  he 
$2-25.  The  potash  in  felspar  is  always  accom-i 
pained  by  a  certain  amount  of  soda.  This  would 
depreciate    the    commercial    value    of    tie-    caustic; 

potash  recovered,  but  would  not  affect  its  value 
for  the-  manufacture  of  concentrated  fertiliser! 
(see  also  this  J..  1912,  531  ;  It. 17.  397).    -C.  A.  M. 

Calcium  carbonate  :    Hole  of  inorganic  agent 

tin-  deposition  <>/  -.     .T.  Johnston  and   I      h. 

Williamson.  J.  Geology.  1916,  24,  719  750. 
J.  Chem.  So,..  1917,  112,  ii..  213.  (See  al-o 
this  J..  1916,  688,  735.) 

'I'm:    authors   disouss    the   effects   producible   bj 
variation  of  certain  factors  which   affect    directly 
the  solubility  of  calcium  carbonate,  and  thus  indue- 
its     precipitation     from     aqueous   solution.     The 
factors  concerned  arc-  the  partial  pressure  of  the 
carbon  dioxide  in  the  atmosphere,  t he  t emperatuii 
and  the  concentration  of  the  solution  in  re 
of  calcium.      At   a  given  temperature,  the  equili- 
brium  between  calcite  and  its  saturated  solutions 
is  determined   by  the  coefficient   of  solubility  ol 
carbon    dioxide,    the    ionic    solubility     pre. duct. 
[Ca"]  U'03"J.   the   ionisation-coefficients  of    can 
Iconic    acid,    and    the   coefficient    of   hydrolj 
calcium   carbonate.     The  free    and  the  total  .ar- 
bonic    acid,    that    is   to    say.      H,CO         •'<>,']  + 
IIH'O./J.    determine   the    degree    of    alkalii 
aciditj    of    the    solution    a-    measured    hy  [OH'), 
and    no   change   can    he    made  in    any  one   of  the 
quantities  without    affecting  each   of  the  ol 
\t   in    C.,  the  solubility  of  caloite  increases  from  II 
to  75  parts  per  million,  when  the  partial   pressure 
,,f   the  carbon   dioxide  increases   from   00001    to 
0-0005.      Under  atmospheric  conditions  for  which 
the  mean   value  of   the'   partial   pressure  may   !"• 
taken   as  0-00032,   the   solubility   decreases 
si   parts  per  million  at   0    to  52  parts  at   30    ' 
\  .hang.-  in  tie-  partial  pressure  from  0-00032  t" 
0-00030,  or  an   increase  of  temperature  of 
'.■,"i,|i    result    ultimately    in    ilu-    precipitation    ■•' 
about  -  gnu--,  of  calcite  from  every  cubic  metre 
..!    ..    solution   saturated  with  it.     Comparison  ol 
the     calculated     solubilities    with     the     available 
analytical  data  indicates  that   tie-  warmer 
layers  of  the  sea  are  substantially  saturated  with 
i  t.c  calcite,  an. I  precipitation  is  consequent^ 
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to  be  anticipated   if  there  is  a  reduction  in  the 

I  partial  pressure  of  the  atmospheric  carbon  dioxide 

or  a  rise  in  temperature  of  the  surface  layers  in 

question.     Although     arragonite     is     occasionally 

formed  in  nature,  it  is  considered  that  pure  arrago- 

i  nite  cannot  persist  in  contact    <vith  sea-water  for 

;  any  length  of  time.     If,  however,  the  arragonite 

takes  up  other  substances  in  the  form  of  a  solid 

solution,    and    its    solubility    is    thereby    reduced 

below   that   of   calcite,    it,   is   possible   that    such 

I  impure  arragonite  may  be  stable  in  contact  with 

sea-water.     The   accurate   determination   of   teni- 

perature.  salinity,  and  free  and  combined  carbonic 

acid  in  sea-water  in  a  systematic  way  would  have 

an     important     bearing     on     many     outstanding 

biological    and    geological   problems. 

Carbonates    of    calcium,    strontium,    barium,    and 
magnesium  :     Temperatures    of     formation     and 

decomposition  of  the under  a  pressure  of  one 

atmosphere.  J.  A.  Hedvall.  Z.  anorg.  Cbem., 
1916,  98,  17—56.  J.  Chem.  Soc,  1917,  112, 
ii..  20S. 

]>!->'  iciatton  temperatures  may  be  determined 
more  rapidly  by  taking  heating  and  cooling  curves 
than  1>\  measurements  of  pressure.  Calcium 
carbonate  gives  a  well-marked  arrest  on  heating, 
but  the  contraction  on  formation  of  lime  makes 
the  mass  so  little  reactive  that  the  cooling  curve  is 
continuous.  On  increasing  fcbe  surface  of  the  lime 
by  grinding,  however,  the  absorption  of  carbon 
dioxide  is  hastened,  and  a  corresponding  arrest  is 
found  on  the  cooling  curve.  The  dissociation 
temperature  of  calcium  carbonate  is  thus  found 
to  be  913°  -923c  C,  this  being  independent  of  the 
si/..-  of  grain.  The  dissociation  of  strontium 
carbonate  begins  at  1111°  ('.,  but  only  becomes 
rapid  at  1255°  C.  Barium  carbonate  only  begins 
1 1 1  dissociate  at  1361°  C,  its  melting  point.  Mag- 
nesium carbonate  dissociates  at  546    C. 

Carbon    dioxide    and    titanium    dioxide    and    silica 

respectively;    Equilibria    between in    alkali. 

lime-alkali,  and  alkali-aluminate  tusions.  P. 
Niggli.  Z.  anorg.  Chem..  1916.  98,  241 — 326. 
J.  Chem.  Soc.  1917.  112,  ii.,  211—212.  (Com- 
pare this  J.,  1913,  1107.) 

For  the  investigation  of  the  system  K  aO-TiOL-CO  ,, 
pure  titanium  dioxide  was  added  to  potassium 
carbonate  in  a  platinum  crucible  in  a  continuous 
stream  of  carbon  dioxide.  After  equilibrium  had 
been  reached,  the  crucible  was  quenched  and 
allowed  to  cool  in  a  desiccator  in  an  atmosphere 
free  from  carbon  dioxide.  Under  similar  condi- 
tions, less  carbon  dioxide  was  expelled  by  titanium 
dioxide  than  by  silica.  The  solid  phase  formed  is 
K.TL05.  the  reaction  beginning  in  the  solid  state, 
but  only  becoming  rapid  at  about  860°  C.  Carbon 
dioxide  is  absorbed  on  cooling,  so  that  equilibrium 
may  be  reached  from  both  directions.  Treatment 
with  hydrochloric  acid  leaves  only  titanium 
dioxide,  in  the  form,  of  transparent  pseudomorphs 
after  the  titanate.  In  the  molten  mass  other 
titanates.  probably  K2Ti03,  are  formed.  In  the 
system  Na,0-Ti02-CO"2,  the  solid  titanate  readily 
separates  from  the  fusion,  and  there  is  also  loss 
of  sodium  carbonate  by  volatilisation.  Carbon 
dioxide  is  also  frequently  evolved  during 
solidification.  The  principal  sclid  phase  is 
■IXa  ( >.5TiO.,  =  Xa8Ti30, ,.  but  a  titanate.  Xa;Ti307, 
is  also  formed,  as  well  as  Xa;Ti03  at  high  tem- 
peratures. NagTi^Ou  crystallises  in  forms  re- 
sembling augite  ;  its  refractive  index  is  more  than 
1-71.  The  silicates  and  titanates  obtainable  from 
fusions  are  comparable  with  hydrated  salts,  silica 
and  titanium  dioxide  playing  a  part  similar  co 
Water  of  crystallisation.  In  the  system 
S»jCOa-CaCOs,  the  double  salt.  Na  .<"( l„Ca< !0„ 
forms  large  crystals,  m.pt.  .SKI  <'.  .Mixtures 
Containing  more  than  50  mols.  %  of  calcium  car- 
bonate deposit  calcite  as  the  second  solid  phase. 


The  eutectic  point  between  the  double  salt  and  the 
solid  solution  rich  in  sodium  carbonate  is  at 
r86  C.  and  40  mols.  %  CaC03,  the  solid  solution 
curve  passing  through  a  maximum  at  about 
870°  C.  The  eutectic  point  in  the  system 
KXO,-CaC03isat  755  ('.  and  40  mols.  ",,  CaCOa, 
the  solid  solution  curve  being  without  a  maximum. 
The  compound  KaC03,CaC03  melts  at  81S  ( '..  and 
closely  resembles  the  sodium  compound.  In  the 
system  K20-CaO-Ti02-C02,  fusions  containing  an 
excess  of  calcium  carbonate  convert  the  whole  of 
the  added  titanium  dioxide  into  perowslute 
CaTi03.  .Any  excess  of  titanium  above  this  pro- 
portion forms  K2TLO ;>.  The  corresponding  sodium 
system  is  quite  similar.  The  product  when  silica 
is  added  to  potassium  and  calcium  carbonates  is 
the  orthosilicate,  Ca2Si04,  and  when  wollastonite, 
CaSi03,  is  added  to  the  carbonate  fusion  it  is 
converted  into  the  orthosilicate.  Ca2Si04  and 
CaC03  may  occur  together  as  solid  phases  from 
the  same  fusion  at  about  850°  C.  under  atmospheric 
pressure  in  carbon  dioxide.  When  alumina  is 
present,  silica  first  acts  on  the  carbonate  as  if 
alumina  were  absent,  but  the  silicate  then  reacts 
with  alumina,  so  that  an  alkali  aluminosilicate 
crystallises,  and  the  liberated  alkali  then  recom- 
bines  with  carbon  dioxide.  With  potassium 
carbonate,  potash-nepheline,  K20,Al,Oj.2SiO...  is 
the  product  from  all  fusions.  Orthoclase  is'de- 
composed  by  alkali  carbonate,  forming  potash- 
nepheline,  the  silica  thus  liberated  forming  alkali 
silicate.  A  ternarv  diagram  for  the  system 
KjO-Al203-Si03  is  given. 

Silica  ;  Iicactivit)/  of with  the  oxides  of  calcium. 

barium,  mid  magnesium  in  the  solid  state.     J.  A. 

Hedvall.      Z.  anorg.    Chem.,  1916,    98,   57 — tJ9. 

J.  Chem.  Soc,  1917,  112,  ii.,  205. 
The  reactions  between  these  oxides  have  been 
investigated  by  means  of  heating  and  cooling 
curves.  Lime  and  precipitated  silica  react  at 
1011°  C,  but  the  reaction  comes  to  a  standstill 
owing  to  the  formation  of  a  layer  of  metasilicate. 
A  more  vigorous  reaction  begins  shortly  above 
1400°  C,  owing  to  the  eutectic  temperature  of  the 
lime-silica  system  being  reached.  The  reactivity 
of  other  varieties  of  silica  diminishes  in  the  order  : 
silica  glass,  cristobalite,  quartz.  Calcium  car- 
bonate is  acted  on  to  a  small  extent  by  precipitated 
silica  at  or  below  900°  C,  possibly  "owing  to  the 
presence  of  a  larger  proportion  of  small  particles, 
but  the  lime  formed  at  the  dissociation  temperature 
is  not  specially  reactive.  Precipitated  silica 
reacts  with  barium  oxide  at  900 D  C,  whilst  no 
arrest  has  been  observed  on  the  heating  curve  of 
a  mixture  of  silica  and  magnesia. 

Sodium  tetraborate  ;  Water  content  of  crystalline . 

J.  Hoffmann.     Chem.  Ind.,  1916,  39,  411 — 412. 

J.  Chem.  Soc,  1917,  112,  ii.,  206. 
Estimation  of  the  loss  of  water  of  crystallisation 
of  sodium  tetraborate  at  different  temperatures 
has  shown  that  the  first  five  molecules  begin  to  be 
lost  below  100°  C.  whilst  six  molecules  are  lost  at 
100°  C.  ;  the  seventh  and  eighth  molecules  escape 
at  130°  C,  the  ninth  at  150°  C,  whilst  the  tenth 
is  evolved  at  160°  C.  and  above.  At  the  ordinary 
temperature  crvstalline  borax  has  the  formula 
Xa.B4O7,10H,O  ;  at  100°  C.  Xa  ,H  .0-.5H  ,0  ;  at 
130"°C.,Na,B4O7.3H,O;atl50  C.'Xa  IS,(>7.2H,0  ; 
at  180°  C,  Na,B407,H,0.  The  penultimate  mole- 
cule of  water  of  crystallisation  is  retained  mo 
firmly  than  the  others,  and  prolonged  heating  is 
neeessan  to  remove  it.  Borax  of  the  composition, 
Na.B.iO,.H20,  exists  in  traces  far  above  this 
temperature,  but  below  31S°  C.  the  bulk  of  the 
water  is  driven  off.  When  it  is  desired  to  obtain 
practically  anhydrous  borax  in  the  non-glassy 
form,  the  crystalline  material  is  heated  a!  318°  Q. 
(m.pt.  of  potassium  nitrate).  Absolutely  anhy- 
drous borax  is  difficult  to  obtain  in  the  non-glassy 
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state,  since  the  dehydrated  powder  absorbs  water 
more  readily  than  the  glassi  material.  The  latter 
during  Bye  months  onh  absorbs  0-4%  of  water, 
whilst  this  amount  is  absorbed  bj  1 1  > .  ■  former  in 
twenty-four  bours.  After  sixteen  months  the 
powdered  form  had  absorbed  i".  the  glassy  * •  - « », 
molecules  of  water. 


Barium    eulphaU  ;     Effect    of    adsorption    mi    tin 

physit  vcter  of  precipitated  .     11.    li. 

Weiser.     .1.  Phys.  Chem.,  1917,  21,314—333. 

I\  accordance  with  the  general  principle  thai   ;i 
solid  sail  shows  a  distinct   preferential  adsorption 

ah  imis.  the  ii.'iriiun  ion  is  always  present 

in  barium  sulphate  precipitates,  even  when  pro- 
duced in  solutions  containing  an  excess  ol  soluble 
sulphate.  An  important  effect  is  exerted  by 
adsorpt  ion  on  the  stateof  division  of  the  precipitate; 
I'. ilium  sulphate  is  precipitated  in  the  most  finelj 
divided  state  when  in  presence  of  those  substances 
for  which  ii  shows  the  greatest  specific  adsorption, 
By  mixing  N  10  barium  chloride  with  a  small 
excess  of  V  10  sodium  sulphate  in  solution 
taming  one  part  of  water  to  Ave  of  glycerol,  a 
fairly  stable  colloidal  suspension  of  barium 
sulphate  resulted,  which  owed  iis  stal>ilit\  to 
ferential  adsorption  of  tin*  sulphate  ion.  By 
examining  the  direction  of  migrat  ion  in  an  electric 
field,  1  he  colloid  was  seen  to  be  aegat  i\  ely  charged. 
Positive  colloidal  solutions  of  barium  sulphate 
stabilised  by  preferential  adsorption  of  the 
barium  ion  have  been  previously  prepared. 
It  was  found  thai  barium  sulphate  is 
obtained  much  more  finely  divided  when  pre- 
cipitated from  a  solution  with  barium  chloride 
in  excess  than  with  sulphuric  acid  in  excess. 
Precipitates  produced  with  potassium  sulphate 
are  also  more  finely  divided  than  with  sulphuric 
acid.  This  is  due  to  the  fact  that  barium  sulphate 
adsorbs  its  own  ions  strongly  and  hydrogen  ions 
are  more  strongly  adsorbed  than  most  cations. 
With  excess  of  sulphuric  acid,  the  strong  adsorp- 
tion of  the  sulphate  Lon  is  checked  by  the  present  e 
of    the    hydrogen    ion,    whereas   with    potassium 

sulphate  the  adsorbed  sulphate  ion  is  not   so  c • 

pletely  neutralised.  By  substituting  magnesium 
tor  potassium  sulphate,  the  precipitate  obtained 
appeared  somewhat  less  finely  divided,  as  would 
be  expected  from  the  fact  thai  divalent  ions  are 
adsorbed    more    strongly     than    univalent    ones. 

The  effect  of  the  present f  hydrochloric  acid  on 

the  crystal  size  was  studied  both  in  the  presence 
of  barium  and  of  sulphate  ions  in  excess,  in  all 
cases  the  barium  sulphate  was  more  coarsely 
cystalline  when  precipitated  in  tin-  presence  of 
an  appreciable  amount  of  hydrochloric  acid. 
With  barium  chloride  in  excess  and  in  presence  of 
hydrochloric  acid,  the  strong  adsorption  of  both 
hydrogen  and  barium  ions  and  the  relatively 
week  adsorption  of  chlorine  would  be  expected 
to  cause  a  finer  crystalline  structure,  but  here 
the  adsorption  effects  are  overcome  bj  the  larger 
influence  exerted  bjr  the  solvent  actit  a  of  the  acid, 
•  •ii  account  of  which  large  cryst  .:  in  always 
obtained  in  presence  of  an  excess  of  hydrochloric 
acid.  With  the  same  concentration  of  bydro- 
1  lorio  arid,  the  precipitate  is  more  crystalline 
ii  ii"-  presence  of  sulphate  ions  m  excess  than 
with  barium  ions  in  excess,  a-  the  tendencies  for 
adsorption  of  sulphate  and  hydrogen  ions  arc 
mutually     opposed.     J.  X.  P. 

nn  oxide  (UO,);  Preparation  of  black  — ■-■. 
C.  I..  Parsons.  J.  Ind.  Eng.  Chem.,  ltilT.  9 
166     167. 

Urantl  chloride  when  heated  with  a  reducing 
agent  in  a  fused  -alt  bath  yields  uranium  oxide, 
and  the  reaction  may  be  utilised   in  practice  bj 


fusing  sodium  uranate  with  carbon  in  a  salt  hath 
Based  upon  this  principle,  a  purer  uranium  oxide 
than   has   hitherto   been   prepared   industrially   is 
ii""     being     mad.-    in    ton    lots   in    the     \ 

hi  Institute.  U.S.A.,  by  the  following 
method  :  \  mixture  of  :..">  parts  of  salt.  20  parte 
of  sodium  uranate,  and   I   pari   ol  ground  eli  | 

1-  heated  in  a  cast   steel  pot   of  pure  Ion   1  u-bon 
steel,  19  in.  den.,  by  16  in.  wide,  with  wall    j  in. 
thick.     The   pot    is   heated    by   means   ol     in   ,,ji 
burner  in  a  crucible  furnace,  and  its  contei 
not  stirred  during  the  reaction,  hut  as  th 
s\il. sides  a  fresh  quantity  of  the  mixture  i-  a 
from   time  to  time.      Reaction   takes   pla 
nd  heal  and  is  allowed  to  continue  until  no  1 
•  ail. on    monoxide    ,    cap.  -    from    the    mass, 
resulting  oxide  is  then  dipped   from  the 

Of  the   pot,    by  means  of  an   iron   ladle,  and   t. 
ferred  together  with  the  salt  melt  toan  iron 
\l.011t    1   charges  per  da\    ran   he  worked   it    each 
furnace,  and  the  steel  pot  will  take  from 
charges    before    being    destroyed    by    the    heat. 
After   cooling,    the    salt     mass 'is    broken    up    and 
treated     with     boiling    water,    and    the    uranium 
oxide    is    washed    by    decantation.       \--   .1    rule    it 
contains     some     iron    and     aluminium,     but 

necessary,    these    can    I xtracted    bv    «  ishi 

il side   with    .".",,   hydrochloric   acid.'     | ,,,. 

menial  practice,  however,  no  attempt  i-  11  1  1.    to 
separate  the  whole  of  the  iron,    as  its  presenn 
not    objectionable    in    the    manufacture   • 
uranium,  and  a  product   with  a  degree  ol 
equivalent     to    97°0     l*3Oa    is    usually    obtain 
Sodium     uranate     made     from     carnotite    ah-. 
contains    a    certain    amount     of    vanadium.     In 
the   process   described,  the  sodium   vanada 
solves   with   the  salt    and  the  vanadium   1    1 
separated     by    precipitation    with     iron    sulpha! 
The  value  of  the  recovered  vanadium  will  pay 
about     half    of    the    whole    process.      The    a  vera 
cost    of   producing   the    black    oxide   of   uranium 
is  slightly  less  than   I  I   cents  per  lb.,  but   it   could 
be  reduced  by  running  the  furnace  continuously. 

— C.    •     M. 

Zirconyl  bromides.    E.  Chauvenet.    Comptes  rend— 
1017,    164,  816—818. 

<>\    evaporating  on   a   water   bath   a  solution  ol 
zirconium    hydroxide.    Zr(OII)4,    in    hydn 
acid,     needle-shaped     crystals     separate,     wliii 
on  drying  in  a  current   of  air  at   1".    c  until 
constant     weight,     correspond     to     the     formula) 
Zr0Br2,8H20.     This  compound   is  readily  soluble 
in    water,   and   if   entirely   free   from   hydrohmmic 
acid     is     non-hygroscopic,     but     in     pre- 
retained    acid    it    absorbs    water,  whilst    in   dry  a 
or  in  n  1  mi  1.  water  is  given  up  with  the  fonn.it  ionoj 
2ZrOBr„7HjO,    which    is    Ihe    lowest    hyd 
zirconyl  bromide.     The  anyhydrous  bromide  di 
not   appear  capable  of  existence.     On  heath 

al.o\  e  h\  drat  e  t  o  over  till         Til     ( '..  d 

take-  pla.e  in  accordance  \\  it  h  the  equation  :  — 
2ZrOBrS)7H,0     ZrOBr2,ZrO«     2HBi 

The    oxybromide    is    also    precipitated    from 
\     LOO   solution  of  zirconyl   bromide  on  standi 
for  se\,ral   months.     By   following  the  variation 
of     electrical     conductivity,     hydrolysis     ol      the 
bromide  was  found  to  take  pla.e  in  ... 
with  t  he  equation  : — 

2ZrOBr,     II  n     ZrOBrt.ZrO,     2HBr. 

\    hydrate   of    the   complex    oxvbromide   ol    the 
formula.     Zr0Br2.Zr02.12IIa0,     was    isolate. 
adding  ether  to  an  alcoholic  solution  of  zirconyl 

bromide.     The  oxybi tide,  on  heating  to  redni 

or  in  a  current  of  dry  hydrogen  I. round.  .  decom- 
poses into  zirconium  bromide  and  ..xi.le  : — 

2(ZrOBr„ZrO,)     ZrBr,     32 

.1.  v  P. 
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Osmium    dioxide.      O.    Ruff   and    H.    Rathsburg. 
Ber..    1917.   50.   484 — 497. 

When  osmium  dioxide  is  obtained  by  reduction 
of  osmium  tetroxide  or  potassium  osmate.  or  by 
■ydrolysis  of  ammonium  hexachloro-osmate,  it 
Balways  pyrophoric,  in  the  sense  that  it  decom- 
poses very  readily  in  air.  with  considerable 
evolution  of  heat  or  even  with  detonation.  The 
•decomposition  appears  to  be  due  to  the  presence 
of  compounds  containing  carbon  and  hydrogen 
or  nitrogen  and  hydrogen.  A  stable  preparation 
may  be  obtained  by  the  hydrolysis  of  potassium 
hexa  idoro-osmate.  This  product  contains  a  little 
alkali,  but  is  free  from  reducing  substances. 
Pure  osmium  dioxide  can  only  lie  obtained  in 
t:  stalline  form  by  heating  the  finely  divided 

pure  metal  in  osmium  tetroxide  vapour.  The 
precipitated  dioxide  is  colloidal  and  has  the  com- 
positii  :i.  (>s(>,.2H,0.  It  readily  forms  sols  in 
water  which  is  slightly  acid  or  alkaline,  or  free 
from  neutral  electrolytes.  On  heating  in  an 
indifferent  gas  (carbon  dioxide  or  nitrogen)  half 
of  the  water  is  lost  below  I20c  C,  and  the  remainder 
below  200  ('.  The  anhydrous  dioxide  thus 
prep-  ■  d  has  sp.  gr.  771.  On  further  heating  to 
EDO  tin-    change    of    density    proceeds     along 

with  a  progressive  change  of  colour.  The  original 
dihydrate  is  bluish  black  and  the  final  product 
distinctly  brown.  At  about  4 '30  C.  decomposi- 
tion into  osmium  tetroxide  and  metallic  osmium 
fegins  to  be  evident,  but  this  change  can  be 
dela'  •  i  to  about  650c  C.  by  heating  in  an  atmos- 
phere containing  osmium  tetroxide.  Under  these 
circumstances  the  dioxide  is  finally  converted  into 
coloured  oi  tohedral  and  hexahedral  crystals 
of  sp.  gr.  7-91. — W.  H.  P. 


Carbon     suboxide 


Preparation       of 


from 


nic  acid  and  phosphorus  pentoxide.    A.  Stock 
and  H.  Stoltzenberg.    Ber..  1917.  50,   198—502. 
dso  this  J.,  1906,  500  ;    1907,169;    1908, 
182,    1133.) 

I  ithors  have  improved  the  method  of  pre- 

earbon    suboxide    (C',0.)    by    taking    pre- 
cautions to  avoid  excessive  polymerisation  of  the 
suboxide     in   presence   of   phosphorus   pentoxide, 
and  opportunity  for  the  suboxide  to  react  with 
acetic  acid  which  is  produced  along  with   cai'bon 
dioxide    by    decomposition   of   the   malonic    acid. 
From    20    grms.    of   malonic    acid    they    obtained 
K8     .i  .   of  suboxide  containing  only  0-7   c.c.  of 
dioxide.     The  melting  point   of   the  sub- 
is   — 111-3°  C.    and    its   vapour  pressure  at 
Or..    59    cm.     Polymerisation   to   the   red    solid 
is   an    autocatalytic    reaction,    depending   on   the 
nature   of   the   surface   of   the   containing   vessel, 
ulent  of  the  action  of  light,  accelerated  by 
orus  pentoxide,  and  retarded  by  diminution 
-sure  or  dilution  with  carbon  dioxide.     The 
suboxide   dissolves   readily   in   carbon    bisulphide 
and    in    xylene,    and    reacts    quantitatively    with 
water  giving  malonic  acid. — W.  H.  P. 

as;     Ignition     point    of .     A. 

hei-lich.'     Z.  anorg.  Chem.,  1916.  98,  145 — 
166.     J.  (hem.  Soc.   1917.   112,  ii.,   199. 

Dry  oxy -hydrogen  gas.  prepared  electrolytically, 
was  passed  through  a  tube  heated  by  means  of  a 

gas-heated  copper  tube,  the  temperature 
being  measured  by  quartz-mercury  thermometers 
reading  up  to  650°  C.  When  highly  diluted  with 
inert  gas.  no  noise  of  explosion  was  perceptible, 
but    the    ignition    point    could    be    fixed    bj     the 

mce  of  a  Bash  in  a  darkened  room,  even 
when  the  action  was  insufficient  to  cause  any 
perceptible  movement  of  the  mercury  in  the 
Manometer.  The  ignition  temperature  was  higher, 
the  lower  the  velocity  of  the  gas  in  passing  through 
the  tube,  when  the  velocity  was  low.  At  higher 
velo  ities,  the  temperature  was  independent  of  the 


velocity.  The  formation  of  water  took  place 
below  the  ignition  point,  to  an  extent  which  varie,  1 
with  the  condition  and  previous  treatment  of  the 
glass  tube.  In  silica  tubes  there  was  a  still  greater 
formation  of  water  below  the  ignition  temperature, 
whilst  very  little  was  formed  in  tubes  of  glazed, 
and  especially  unglazed,  porcelain  which  had  been 
previously  heated  for  a  long  time  at  700    C. 


■from  hydrogen 


Fluorine  ;  Preparation  of  - 

ide  or  other  fluorides  by  chemical  means.     • '.  Ruff. 

\V.  I'lato.  and  G.  Winterfeld.     /..  anorg.  (hem.. 

191(3.    98.    27—37.     J.   (hem.   Soc,    1017.    112, 

ii..  201—2OL'. 
Brai-xek  (Chem.  Soc.  Trans  .  1894,  65,  393)  claim- 
to  have  prepared  fluorine  by  heating  the  double 
salt,  :1KF.HF.P1>F4  (compare  following  abstract  . 
This  result  has  not  been  confirmed,  the  products  of 
dei  (imposition  by  heat  being  lead  difluoride  and 
platinum  tetrafluoride  when  a  platinum  vessel  is 
used.  Liquid  or  gaseous  silicon  tetrafluoride  is 
practically  without  action  on  the  double  salt,  a 
small  quantity  of  gas  acting  on  potassium  iodide- 
starch  paper  being  obtained  at  250°  C.  but  with- 
out altering  the  composition  of  the  salt.  A  larger 
quantity  is  obtained  by  the  use  of  antimony 
pentatluoride.  Sulphur  and  iodine  form  sulphur 
fluoride  and  iodine  pentatluoride  respectively. 
Triammonium  hydrogen  plumbofluoride. 

3NH4F.HF.PV1F,.  was  prepared  by  dissolving  lead 
tetra-acetate  in  concentrated  hydrofluoric  acid 
and  adding  ammonium  hydrogen  fluoride,  filtering, 
and  evaporating.  The  salt  may  be  heated  at 
190  ('.  under  atmospheric  pressure  or  even  under 
10  mm.  pressure  without  change,  but  in  a  good 
vacuum  decomposition  takes  place  at  100  C, 
nitrogen  being  evolved. 

Fluorine;    Preparation    of from    tripo 

hydrogen  plumbofluoride  In/  chemical  means.     B. 

Brauner.     Z.  anorg.  Chem..    1916,    98,  38 — 40. 

J.   Chem.   Soc,    1917.    112.   ii..   202.      (Compare 

preceding  abstract.) 
The  differences  between  the  results  obtained  by 
the  author  in  1894  and  those  of  Ruff  are  not 
explained.  The  earlier  lead  preparation  contained 
manganese,  which  may  have  acted  as  a  catalyst. 
or  the  gas  evolved  by  heating  may  not  have  been 
fluorine.  It  is.  however,  shown  that  silicon  does 
inflame  spontaneously  in  dry  hydrogen 
fluoride. 

Sulphate  of  ammonia   prices.     Se<    page  619. 

brittling    action    of  sodium    hydroxide    on    mini 
steel,  arid  Us  possible  flat},, a  to  seam  fail 
boiler  plates.     Merica.     See  X. 

Vi  .<■  fulminates  and  azides.     Wohler  and  Martin. 
Sec  XXII. 

Yellow  mercuric  oxide  as  standard  in  alkalimetry. 
In.ze.      See  XXIII. 

Patents. 

Acids  or  other  liquids  ;  Concentration  or  reeove, 

.     L.   J.   R.   Bouhon.   London.     Eng.    Pat. 

105,935,    Feb.    21,    1916.     (Appl.    No.    2570    ol 
1916.1 
The  apparatus  comprises  an  evaporating  chamber 
containing  a  series  of  plates  inclined  to  the  hori- 
zontal   and    having    a    corrugated     or    dimpled 
surface,    over   which  the   acid   or  other   Liquid    is 
caused     to     flow     evenly.      Connected     with     this 
evaporating  chamber  is  a  furnace  for  beating  air 
which    is   supplied   under  pressure,   and    i-  foi 
through  a  series  of  heating  tubes  before  pas 
on  to   the  evaporating  chamber.     A    condensing 
chamber  completes  the  apparatus,  and  here  the 
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moisture  carried  away  by  tin-  heated  air  is  cooled 
and  condensed.  The  air  supply  can  In-  regulated 
as  required. — J.  B.  C.  K. 

Sulphuric    acid;     Manufacture    of in     tower 

systems.     P.  Purlins  und   Co.,    Duisburg.     Gfer. 
Pat.  295,708,  July  17.  mil. 

The  arrangement  of  towers  is  shown  in  the 
diagram.  Two  methods  of  working  are  de- 
scribed:— (a)  Tower  S  is  sprinkled  with 
a. id    from   the    Glover    tower,    and    the    product, 


ra- 


te 


together  with  the  acid  from  the  other  towers,  is 

conveyed  to  tower  1   where  it   is  denit  rated.      Some 

of  the  denitrated  acid  is  removed  and  the  rest  is 
brought  back  to  s.     Acid  flows  between  2  and  7. 

:;  and  (I.    I  and  5,  in  both  directions.      (1.)    Tou  .  i    8 

receives    the    Glover    acid,    and    the    product   is 

conveyed    to   7.    2.    1    in   succession,    the   acid    from 

the  other  towers  also  passing  to  l.  where  the  whole 
is  denitrated.  Towers  3  and  6,  and  1  and  ."..  work 
in   i  i  losed  circuit.-  -B.  II.  T. 


Sulphuric   a  id:    Manufacture   of - 


[Removal 
of  hydrogen  sulphide  from  coal'gas.]  B.  Krizko. 
Lupeny,  Hungary.  Ger.  Pat.  295,709,  .Mar.  31, 
1915. 

HYDROGEN  sulphide,  or  a  gas  containing  it.  is 
passed     iido    copper    sulphate     solution,     and     the 

precipitated    copper   sulphide   is   mixed    with    an 

excess  of  copper  oxide  and  heated  in  air.  w  hereby 

it  is  reconverted  into  sulphate.  The  latter  is 
extracted  with  water,  and  the  residual  oxide  used 
again.  The  method  is  especially  .suitable  for 
eliminating  hydrogen  sulphide  From  tin-  gases 
obtained  in  the  destrui  five  distillation  of  coal. 

E.  II.  T. 

Sulphuric  mid  ;  Manufacture  of .     B.  Dirks. 

Hemelingen.    Ger.  Pat.  295,906,  Dec.  12.  mi;,. 

Ammonium  sulphate,  prepared  by  the  action  of 
ammonia  and  carbon  dioxide  gases  on  gypsum  or 
anhydrite,   is  decomposed   with  phosphoric  acid, 

the  resulting  sulphuric  acid  being  free  from  arsenic 
and  selenium.  The  residual  ammonium  phosphate 
is    decomposed     by    heat     and     the    ammonia     and 

phosphoric  acid  i vered.-    10.  II.  T. 

Sulphur  dioxide;    Furnace   for  /mil.  in// .     J. 

Pintsch     A.-G.,     Berlin.     Ger.      Tat*,     295,747, 
Jan.  7.  1915. 

A  vessel  shaped  like  a  filter-funnel  is  fitted  into 
;  cylindrical  oven  divided  laterally  into  two  parts, 
thi'  cone  of  the  funnel  being  in  the  upper,  and  the 
stem     in    the    lower    compartment.      'I  he    sulphur 

;~  melted  in  the  conical  part,  which  is  surrounded 

by  a   hoi   oil-jacket,  and  falls   on   to   the   hearth 
the  lower  compartment    where  it    is   burn:,   the 

es  which  enter  the  upper  par)  serving  to  keep 
t he  sulphur  melted.  Then-  i„  an  exit  pipe  in  each 
compartment,  and  by  regulating  the  draui  hi  the 
sulphur  can  be  maintained  at  the  requisite  tem- 
perature.— E.  II.  T. 

Gases   [ammonia};    Purification  of-  \\*.   T 

Oidden,  Smethwick.     Eng.   Pat.    105,826,  June 
12,  1916.     (  \ppl.  Xo.  8301  of  1916 

v  s    impure  lmt    substantially     hoi eneous    gas. 

e.g.,  ammonia,  is  bubbled  through  a  quantity  of 

the    same    gas    which    has    been    liquefied.     The 

liquefied    gas   collects    the    impurities   ami    may    be 


allowed  to  evaporate  so  as  to  assist  tin-  purifying 

action    by    the    cold    produced,    or   it    may    be  pre- 
sented   from    evaporating    by    the    application    of 

cold    or    pressure. — \Y   II.  c. 

Metallic    sulphides;     [Electrolytic]     production    of 

.     ('.  <>.  Griffith,  W'ormit.  Fife.     Ens 

105,830,  June 28,  mm.    (Appl.  Xo.  ;mist of  mm.) 

Zinc,    antimony,    or    other    metallic    sulphide  is 
prepared  bj  electrolysing  a  solution  of  ammonium 

or    other    suitable    chloride,    using    an    anode    and 
cathode  of  the  same    metal  (/.inc.  antimony,  etc.), 

the  cathode  being  coated  entirely  or  in  pari  with 
sulphur. — B.  X. 


Aluminium  carbide;    Art  "/  producing 


M. 


Harnett  and   L.   Burgess.  New  York.      U.S.   Pal 
1,222,593,  \pr.l7.mi7.  Date  of  appl.,  Jan.26,1917, 

A  mixture  of  about  2  parts  of  alumina  with  1  part 

of  carbon,  the-  latter  hi  ing  in  excess  of  tin  quantity 
necessary  for  the  reduction  of  the  alumina,  is 
packed  around  a  core  of  carbon  or  graphite  I  hrough 
which  is  passed  an  electric  current  suflicien!  to 
raise  the  temperature  to  about  2000  p.,  but  not. 
to  that   of  the  electric  arc-    B.  Y.  s. 

Aluminium  sol's  fromsilica'i  • ;  Method  of  obtain 
— .     K.    II.'  McKee.    Orono,    .Me.      U.S.    Pat. 
1,222,960,  \pr.l7.mi7.h..teo!  appl..  Mar.  m.mili. 

Silicates  such  as  sericite  are  roasted  with  lime 

or    limestone    and    a    chloride,    and     the  re, lilting 
mass  extracted  with  water  to  remove  the  soluble 
potassium  sails.     The  residual   silicate   i-   deeo 
posed  by  an  acid  reagent. — B.  V.  S. 

(An/1/'')'  compounds  of  nitrogen  :    Production  of 

from  ammonia.     S.  Busvold,  Rjukan,  Norwayj 
U.S.    I'at.    1,222,928,    Apr.    17,    1917.     Dat 

appl.,  Dec.  m.  mi.">. 

A  gaseous  mixture  containing  oxygen  and  am- 
monia is  passed  over  a  suitable  catalyst  in  such  a 
way  that  the  pressure  of  the  issuing  mixture  is 
lower  than  that  of  the  atmosphere  ;  the  drop  of 
pressure  in  the  catalyst  is  not  more  than  50  mm. 
of  mercury. —  B.  Y.  S. 

Oxides  of  uranium;  Process  for  prejmring  — — . 
Process  for  the  purifying  of  uranium  compounds", 
C.  L.  Parson-.  Durham.  N.H.  U.S.  Pats.  i\> 
1,224,013  and  (b)  1,224.011,  Apr.  24,  1917. 
Date  of  appl.,  .May  19,  mi."..  (Dedicated  to  the 
public.) 

(a)  A  mixture  of  a  uranium  compound,  such  as 
a  uranate,  a  flux,  and  a  reducing  agent,  such 
carbon,  is  fused  and  the  resulting  mass  washed 
with  an  alkali  solution,  water,  and  an  acid.  (h) 
Alkali  uranates  may  be  purified  by  fusion  with  a 
flux,  such  as  a  chloride,  incapable  of  forming  a 
soluble  compound  with  the  uranium,  and  washl 
the  residue.  Vanadium  and  similar  impurities 
are  removed    (see  also  page  till).-]?.  V.  S. 

Bisulphite    liquor;     Apparatus    for    making  . 

G.    A.    Stebbins.    VVatertown,   N.Y.      P.S 
1,224,578,  May  1.101  7.  Date  of  appl. .Aug.31, 1916, 

The  apparatus  comprises  absorption  and  agitating 

compartments,  an  overflow  receptacle  provided 
with  a  constant  level  device  in  communication 
with  the  lower  portion  of  the  agitating  compart- 
ment, and  a  cooling  coil  discharging  into  the 
upper  portion  of  the  absorption  rompartmet 
(las  i-  supplied  to  tin-  lower  end  of  the  absorption 
compartment  and  is  withdrawn  from  the  upper 
end  and  delivered  to  the  lower  pari  ol  t  be  aunt  at  ing 
compartment.  A  basic  solution  is  supplied  to  the 
upper  part  of  the  agitating  compartment.  Mi 
are  provided  for  elevating  monosulphite  liquor 
from    the  constant-level  receptacle  to  the  cooli 
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toil,  and  agitating  means  within  the  agitating 
compartment,  and  between  the  gas  inlet  and  the 
inlet  for  the  basic  solution. — J.  B.  0.  K. 


Chromatcs  ;      Manufacturing     metallic 


K 


Toabe,  Winchester,  Mass.    U.S.  Pat.  1,225,374, 
May  8,  1017.     Date  of  appl..  Oct.  6,  1916. 

A  metal,  such  as  lead,  is  subjected  at  a  selected 
temperature,  00°  to  110°  C,  to  the  action  of  a 
solution  containing  water,  chromic  acid,  and  an 
acid,  snch  as  nitric  acid,  which  has  a  solvent 
action  on  the  metal. — B.  N. 

Percarbonate  ;      Manufacturing     alkali-metal . 

A.   Schaidhauf,    Frankfort.    Germany,    Assignor 

to  Roessler  and  Hasslacher  Chemical  Co.,  New 

York.    U.S.  Pat.  1,225,722.  May  8,  11)17.     Date 

of  appl.,  Jan.  16,  1917. 

Sodium    percarbonate    is    produced    by    mixing 

hydrogen     peroxide     with      sodium      carbonate, 

previously  roasted  to  destroy  detrimental  catalysts. 

The    mixing    operation   is    done    in   the   presence 

of  a  magnesium  alkali  silicate,  and  gum  arabic  is 

added  to  the  product  of  the  reaction. — B.  N. 

Electrolysis   [of  alkali   chlorides]  ;    Device  for - 

with  a  mercury  cathode.     Farbenfabr.  vorm.  F. 
Bayer  und  Co.   Ger.  Pat,  295,800,  Apr.  12,  1914. 

To  prevent  alkali  amalgam  rising  to  the  surface 
of  the  brine,  and  the  accompanying  increase  of 
resistance,  two  diaphragms  are  placed  between 
the  anode  and  the  mercury,  the  upper  one  support- 
ing the  mercury. — E.  H.  T. 

Sodium    thiosulphate    [e.g.,    residues    from    mativ- 
faelurc  of  sulphur  dyes]  ;    Process  of  obtaining 

sodium  sulphate  and  sulphur  from .  Act.-Ges. 

f.  Anilinlabr.    Ger.  Pat.  295,859,  Apr.  25,  1914. 

The  thiosulphate  is  decomposed  by  treatment 
with  warm  sulphuric  acid,  or  with  the  equivalent 
amount  of  an  acid  salt  of  a  di-  or  poly-basic  arid. 
in  particular  with  a  bisulphate.  The  reaction 
proceeds  quantitatively,  and  can  be  used  for 
working  up  the  residues  from  the  manufacture  of 
sulphur  dyes.— E.  H.  T. 

Zinc  oxide  containing  lead,  lead  sulphate,  carbonate, 
etc.  ;    Partial  or  complete   removal   of  lead  from 

.      S.   E.   Goldschmidt  und  Sohn,  Breslau. 

Ger.  Pat.  295,921,  Feb.  20,  1914. 

The  oxide,  freed  from  carbonate  by  ignition,  is 
treated  with  zinc  sulphate,  the  lead  sulphate  is 
extracted  with  a  solution  of  sodium  or  potassium 
acetate,  and  the  solution  treated  with  barium 
sulphide.  In  this  way  both  lead  and  sulphuric 
acid  are  completely  removed,  and  the  alkali 
acetate  solution  may  be  used  again. — E.  H.  T. 


Tungsten  carbide;    Production,  of  pieces  of - 


any  desired  size  or  shape.  Voigtlander  und  Loh- 
mann.  Metallfabrikations-Ges.  m.b.  II.,  Essen. 
Ger.  Pat,  295,726,  Mav  17,  1014.  Addition  to 
Ger.  Pat,  289,066  (this  J.,  1916,  423). 

In  order  to  prevent  the  carbide  becoming  crystal- 
line, a  small  amount  of  molybdie  oxide  or  carbide, 
or  metallic  molybdenum,  is  added  before  the  second 
heating  takes  place. — E.  H.  T. 

Sulphuric    acid;     Manufacture    of - 


Ammonia  ;    Catalytic  production  of .    C.  Bosch 

and  A.  Mittasch,  Assignors  to  Badische  Anilin 
und  Soda  Fabr..  Ludwigshafen,  Germany. 
U.S.  Pat.  1,225,755,  May  15,  1917.  Date  of 
appl.,  Nov.  18,  1911. 

See  Ft.  Pat,  436,472  of  1911  ;   this  J.,    1912,  432. 


of 


.  W.  II. 
Waggaman.  Washington,  D.C.,  U.S.A.  Eng. 
Pat,  101.408,  Aug.  14,  1916.  (Appl.  No.  11,482 
of  1916.)    Under  Int.  Conv.,  Sept,  4,  1915. 

See  U.S.  Pat.  1.185,029  of  1916  ;  this  J.,  1916,736. 

Concentrating   acids  ;     Method   anil   apparatus    for 

.      T.    C.    Oliver.    Charlotte,    N.C.,    U.S.A. 

Eng.  Pat,   105,993,  Mav   11.   1916.     (Appl.  No. 
6743  of  1916.) 

See  U.S.  Pat.  1,195,075  of  1916  :  this  J.,  1916,1015. 


Titanic  products  ;    Manufacture  of - 


,  II.  Wade, 
London.  From  The  Titanium  Alloy  Manufactur- 
ing Co.,  New  York.  Eng.  Pat.  105,853,  Aug.  14, 
1916.    (Appl.  No.  11,492  of  1916.) 

See  U.S.  Pats.  1.196,030  and  1,196,031  of  1916  ; 
this  J.,   1916,   1016. 

Treatment  and  utilisation  of  gases  supplied  to  the 
furnaces  of  hydrogen  retorts.  Eng.  Pat.  106,067. 
See  IlA. 

Method  of  producing   carbonic  oxide.      LT.S.   Pat. 
1,225,396.     .See  Ha. 

Process  of  making  white  hydraulic  cement  and 
potash  salts.     U.S.   Pat,    1,224,454.     See  IX. 

Treatment  of  lead  sulphide  ores  [to  produce  basic 
lead  sulphate].     U.S.  Pat.  1,225,296.     See  X. 

Apparatus  for  effecting  endothermic  gas  reactions  by 
an  electric  arc.     Eng.  Pat.  105,953.      See  XI. 


VIII— GLASS;  CERAMICS. 

Glasses  for  protecting  the  eyes  from  injurious 
radiations.  W.  W.  Coblentz  and  W.  B.  Emerson. 
U.S.  Bureau  of  Standards,  Techn.  Paper  No.  93 
J.  Franklin  Inst,,  1917,  183,  629. 
Black,  amber,  green,  greenish-yellow,  and  red 
glasses  efficiently  protect  the  eyes  from  ultra- 
violet light.  White  glass  affords  some  protection 
from  the  extreme  ultra-violet  rays  from  mercury- 
in-quartz  lamps  and  from  electric  arcs  between 
iron,  copper,  or  carbon.  For  shielding  the  eyes 
from  infra-red  rays,  deep  black,  yellowish-green, 
gold-plated,  sage-green,  and  bluish-green  glasses 
are  efficient,  the  two  last  being  preferable  for 
furnace  work.  Of  the  infra-red  rays  emitted  by  a 
furnace  at  1100°  C,  about  99%  are  obstructed  by 
gold-plated  glasses,  95%  by  sage-  or  blue-green 
glasses,  80%  by  very  deep  black  glasses,  and  60% 
by  greenish-yellow  glasses.  For  working  with 
oxy -acetylene  or  in  electric  welding,  it  is  important 
to  wrear  the  darkest  glasses  available. — A.  B.  S. 

Refractory  materials  ;  Deterioration  of   in  the 

iron  and  steel  industries.  II.  B.  ( 'ronshaw.  Trans. 
Faraday  Soc,  1917,  12,  153—165. 
The  chief  cause  of  the  deterioration  of  bricks  in 
open-heaith  furnaces  is  the  combination  of  basic 
flue-dust  and  volatilised  oxides  with  the  material 
of  the  bricks.  The  intensity  of  the  bombardment 
by  dust  particles  is  greatest  in  the  centre  of  the 
roof  and  least  in  the  middle  of  the  furnace.  The 
slag  formed  by  the  action  of  the  dust  on  the  bricks 
forming  the  roof  seems  unable  to  penetrate  them. 
so  that  permeability  and  porosity  are  not  so 
serious  as  is  often  supposed.  It  has  a  better 
opportunity  of  penetrating  the  bricks  forming  the 
lower  part"  of  the  walls.  The  "cutting  action" 
of  flames,  the  rapid  movements  due  to  sudden 
changes  in  temperature,  and  particles  of  slag  shot 
up  from  the  molten  charge  also  ;i^.-t-l  in  the 
destruction  of  the  bricks.  The  deterioration  of 
regenerator  bricks  is  mainly  of  a  chemical  nature, 
due  to  the  fluxing  action  of  the  basic  dust  derived 
from  the  charges  and  slag,  and  carried  over  from 
the  bodv  of  the  furnace. 

The  deterioration  of  the  bricks  used  in  lining 
blast  furnaces  and  cupolas  varies  with  their 
position.     Near  the  top  of  the  furnace  the  chief 
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cause  is  t  1 1 « -  abrasion  due  to  fresh  charges  of  ore 
and  fuel,  i>ut  within  the  shaft  the  brickwork  is 
largely  replaced  by  a  black  porous  "scar"  of 
graphite.  At  the  hearth,  chemical  action  between 
the  contents  of  the  furnace  and  the  bricks  is  the 
chief  cause  of  the  destruction  of  the  latter.  Bricks 
free  from  iron  oxide,  and  the  exercise  of  care  to 
prevent  the  formation  of  this  oxide,  are  recom- 
mended. Deterioration  bj  dust  maj  be  partially 
prevented  by  keeping  the  amount  of  dust  produced 
pecially  when  charging)  as  low  as  possible,  by 
suppressing  the  dust  before  it  reaches  the  regener- 
ators, and  possibh  bj  using  neutral  or  basic  bricks 
made  of  bauxite,  serpentine,  steatite,  limestone, 
dolomite,  and  magnesian  limestone,  though  the 
application  of  these  materials  opens  up  a  wide 
field  of  research.  To  resist  destruction  In  blast- 
furnaces and  cupolas,  the  composition  and  texture 
of  the  I 'licks  must  be  adjusted,  and  bricks  used 
which  are  free  from  iron  oxide.  Alnasion  i-  onl\ 
important  in  blast  furnaces  and  cupolas,  and  in 
these  it  is  increased  by  the  formation  of  a  friable 
scar  and  by  careless  charging.  Differential  move- 
ments i.nd  to  general  disintegration  and  open  up 
cracks  and  joints  into  which  corrosive  slags  and 
vapours  may  penetrate.  Other  factors  concerned 
are  workmanship,  regulation  of  temperature, 
idjustmenl  <>i  tie-rods,  variation  in  shape  and  size 
of  firebricks,  and  the  use  of  damaged  bricks. 

\.  U.S. 


Refractory   materials    used    in    the    iron    and    steel 

dries  :  Standardisation  of .     H.  H.  Cron- 

shaw.   Trans.  Faraday  Soc,  1917,  12,  166 — 1(30. 

Si  indard  spe<  ificat  ions  for  any  part  icular  indust  r\ 
tate  to  what  furnaces  and  portions  of 
furnaces  the  tests  apply,  and  before  limits  can  In- 
■set  Uic  chemical  and  physical  conditions  prevailing 
in  each  pari  of  every  furnace  t  ypical  of  the  industry 
must  have  received  full  investigation.  The  follow- 
in..'  suggestions  are  merely  tentative:  Mineral 
composition  should  be  determined  by  means  of 
analysis  and  microscopical  examination  of  thin 
Texture  should  be  described  in  terms  of 
precise  form,  size,  and  manner  ol   aggregation  of 

pai-t  icles.     Uniformity  of  shapi  arid  size  should 
be  kepi    within   specified    limits.     Position   marks 

iid  lie  us.  d  to  preven  errors  in  laying  the 
bricks.  The  softening  point  should  be  determined 
ler  strictly  specified  conditions.  Permeability 
should  be  determined  by  partial!}  immersing  a 
cube  of  the  material  in  molten  slag  and  then  om- 
parirg  its  porositj  with  that  of  an  untreated 
sample ;  the  nature  of  the  peneti  itioc  should  l>e 
studied  in  micro-sections.  Resistant  to  sudc 
changes  dure  should  be  tested  by  raising 

the  sample  to  a  definite  temperature,  cooling 
rapidly  under  staled  conditions,  and  then  deter- 
mining    tin-     crushing     strength.     Dilatation     is 

Mired  li>  measuring  a  sample  when  cold  and 
then  at  a  prescribed  high  ten  perature.  (No 
method  has  yet  been  devised  for  this.)  Permanent 
oansion  and  contraction  should  be  measured  as 
in  the  Institution  of  Gas  Engineers'  specification 
(this  J..    1912,  642).     Hardness  is  determined   by 

ibrasiou  test.     Crushing  strength  tests  are  useful 

injum  t  ion  \\  it  h  ot  her  t  est ..      \.  B.  S. 


//     .  livily  of  silica  with  the  oxides  of  calcium,  barium, 
trontium  in  the  solid  state.  Qedvall.  See\  II. 

P  vi  i:\  rs. 

[Glass]  insulator.  P.  M.  Locke,  victor,  X.Y.  t  ,S. 
Pat.  1,225,147,  May  8,  1917.  Date  of  appl., 
Sept.  I.  191  I. 

A  in  \  i  resisting  glass  of  low  coefficient  of  expan- 
(not  more  than  0*000005)is  formed  bj  fusing 


together  relatively  large  amounts  of  silicic  materia] 
\\  it  1 1  a  boron  compound,  cryolite,  and  a  small 
amount  of  an  alkali. — H.  X. 


Glass    furnace  :    Regenerative 


('.       Men/el. 


Lommatzsch.     Ger.  Pat.  295.033,  June  15,  1916! 
Addition  to  tier.  Pat.  289,827  (this  J..  1916,  124  . 

The  roof  of  the  furnace  chamber  is  provided  with 
projecting  rilis.  wherelix  the  heating  gases  passing 
from   the   inlets   on   one   side  to  the   outlets  on   the 

other  acquire  a  rotary  motion,  which  promotes 
their  action  upon  the  glass  mass. — C.  A.  M. 

Saggars.  W.  L.  Avnslev  and  (..  Revnolda] 
l.ongton.  Staffs.  Kng.  I'a..  105.995,  .\la\  12, 
It'lii.     (Appl.  No.  6796  of  1916.) 

In  a  cylindrical  saggar  for  firing  earthenware  in  ■ 
Dressier  tunnel  kiln,  the  side-  and  bottom  are 
perforated  to  admit  the  hot  gases  to  the  earthen" 
ware,  and  the  upper  edge  ma\  also  l>e  indented. 
Tin  base  ma\  be  perforated  to  receive  the 
thimble-supporting  members  for  the  ware.  In  a 
rectangular  saggar  the  sides,  ends,  and  base  arc 
perforated,  and  the  side-  maj  be  lower  than  the 
ends  so  that  the  saggars  ma\  be  placed  one  abovf 
the  other,  leaving  longitudinal  slots.  The  upper 
edgi's  of  the  side  walls  may  be  grooved 
tudinally  to  receive  the  thimble  supports.  Tie- 
base  of  the  saggar  is  provided  with  a  longitudinal 

kllife-edge     support.      AY.   V.   V. 

Brick-kiln  and  method  of  operating  the  same.     C.  H 
Vredenburg,      Mccbanicsville,     N.V..     and 
Lacev,    Quincy,     Mass.     I'.S.     Pat.     1.224.243, 
Maj  1,  1917.     Kate  .,i  appl.,  Feb.  19,  L915. 

\  t  OR*  ED  draught  of  air  is  supplied  to  the  /on.- 
of  fuel  between  the  heads  of  the  kiln  and  passes 
downward    through    the    fuel.      Vn    independent 

forced    draught     is    supplied    laterally    to    the    I'ud 

beneath  the  bead  or  head-,  and  the  two  draughty 

of   air  are   prevented   from   mixing.      \Y.  I-'.  I'. 

Kiln  for  and  method  ol  treating  ceramic  and  s 
material.     J.  T.   Underwood   and    J.  M.  Ju 
Dayton,     Ohio,       Assignors      to       I'nderwood 
Engineering    Co..     Detroit.     Mich.     r.s.     Pat, 
l,224,978,Maj  8,  1917.  Dateofappl.,Apr.l7,191<Jj 

(.  \-  and  air  arc  forced   into  the  top  of  a    kiln  and 

are  there  burned.     The  outlet   flue  in  the  sole  is 
restricted,  so  that   the  pressure  inside  the  kiln  i| 
greater  than  thai   outside  and   inclining  drat 
of   cold   air  are   prevented.      (See    Reissue  ol    I    v. 
Pat.  1,105,724  :    this  J.,  1917,  340.)      \.  B.  S. 

I  kiln.  •  '.  Dressier.  Marlow.  Englan  1.  i  Jg 
Pat.  1,225,318,  .Max  8,  1917.  Date  of  appl.. 
.May  24,   1916. 

\   m it,  \ti,,\  of   Eng.   Pats.    I\lll  and  28,617 

of  1910  (this  .1..  1911,  1254)  in  which  a  series  ol 
sleeves,  each  with  gas-  and  air-burners,  is  provided 
for  heating  the  combustion  chambers  at  several 
points,  in  addition  to  the  burner  at  one  end  of  each 
chandler.      A.  li.  S. 

Earthenwari    and  the  liki  ;    < 

supporting during    firing.     \Y.   L.    iynsle) 

and   ii.    Reynolds,    l.ongton.  Staffs.     Eng.   Pat. 
106,1  15,  Ma>  17.  1916.     I  \ppl.  No.  7021  of  1916.) 

Apparatus  (or  drying  ■'  the  like.     I  .S.  Pat. 

1,224,132.     See  1. 

I'lniml  muffle  furnaces  for  burning  ceramic  wart 
and  heating  metals,  chemicals,  and  other  materiaUn 
i. .1.  Pat.  295,987.     See  1. 
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IX.— BUILDING  MATERIALS. 

Ipement  drain  tiles  [pipes']  and  concrete  in  alkali 
soils  :  Durability  of  — ■ — .  R.  J.  Wig, 
G.  M.  Williams,  A.  N.  Finn,  S.  H.  McCrbry, 
E.  C.  Bebb,  and  L.  R.  Ferguson.  U.S.  Bureau 
of  Standards,  Tech.  Paper  No.  95.  J.  Franklin 
Inst.,   1917,   183,  625—628. 

The  use  of  concrete  has  proved  unsatisfactory  in 
some  of  the  arid  regions  of  the  United  States  in 
which  the  soil  contains  free  alkalis.  It  is  con- 
cluded that  in  such  situations  only  a  dense  con- 
crete, made  with  not  less  than  1  part  of  Portland 
cement  to  3  parts  of  aggregate  and  with  a  minimum 
l  amount  of  water  to  give  a  "  quaking  "  consistency, 
should  be  used.  Porous  concrete  is  liable  to 
I  disintegration  resulting  from  the  expansion  of 
:  crystalline  salts  absorbed  by  the  concrete  from  the 
{  soil.  Apparently,  the  greater  the  quantity  of 
sulphate  and  magnesium  present  and  the  greater 
the  total  concentration  of  salts,  the  greater  will 
be  the  disintegration.  The  cores  should  not  be 
removed  until  several  hours  have  elapsed  after 
casting.  Machine-made  pipes  are  more  resistant 
than  hand-made  ones.  Steam  curing  is  not  better 
than  sprinkling  with  water.  Sand-cement  is  not 
so  good  as  Portland  cement.  A  tar-coating  and 
cement  grouting  do  not  prevent  the  absorption 
of  alkalis  from  the  soil.  The  addition  of  ferrous 
sulphate  confers  no  advantage. — A.  B.  S. 

Extraction    of    -potash    from    silicate    rocks.     Ross. 
See  VII. 

Reactivity  of  silica  with  the  oxides  of  calcium,  barium 
air!  magnesium  in  the  solid  slalc.  Hedvall. 
See  VII. 

Deterioration  of  refractory  materials  in  the  iron  and 
steel     industries.     Cronshaw.     See    X. 

Standardisation  of  refractory  materials  used  in  the 
iron    and   steel    industries,     Cronshaw.     See    X. 

Treatment  and  utilisation  of  lead  blast-furnace  slags. 
Von  Schlippenbach.     See  X. 

Patents. 

White  hydraulic  cement  and  potash  salts;    Process 

of    making    .     C.     Ellis,     Montclair,     N.J., 

As.-ignor  to  Ellis-Foster  Co.     U.S.  Pat.  1,224,454, 
May  1,  1917.     Date  of  appl.,  June  29,  1911. 

A  mixture  of  a  silicate  mineral  containing  potas- 
sium with  a  calcareous  substance  is  heated  to  a 
temperature  below  the  volatilising  point  of  the 
potassium  compounds,  and  the  heated  mixture 
is  quenched  in  calcium  chloride  solution.  The 
product  in  a  subdivided  condition  is  rapidly 
heated  to  a  clinkering  temperature,  thus  forming 
a  r.-ment  clinker,  and  volatilising  the  potassium 
salt,  which  is  separated  from  the  gases. — W.  F.  F. 

Cement  mortar  [and  concrete]  ;    Process  of  mixing 
— .     M.    T.    Hochstrasser,    Gainesville,    Fla. 
U.S.    Pat.    1.225.129.    May    8,    1917.     Date    of 
appl.,  July  25.  1916. 

Finely  ground  cement  is  sifted  into  an  excess  of 
water  to  form  a  colloidal  mass.  The  excess  of 
water  is  drained  off,  and  the  residue  is  then  mixed 
with  the  coarser  ingredients  of  the  concrete  or 
mortar.— A.  B.  S. 


X.— METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Ferromangancse  in  the  iron  and  steel  industry. 
R.  J.  Anderson.  J.  Franklin  Inst..  1917,  183, 
579—592. 

Ix  a  statistical  review  of  the  industries  concerned, 


particulars  are  given  of  the  chief  sources  of 
manganese  ore  and  the  production  of  ferro-alloys. 
The  uses  of  manganese  in  the  metallurgv  of  iron 
and  steel  are  described  and  reference  is" made  to 
the  more  limited  employment  of  other  deoxidants 
(aluminium,  ferrosilicon,  ferrotitanium,  etc.)  in 
metallurgy,  and  also  to  the  use  of  molten  ferro- 
mangancse in  the  manufacture  of  special  steels. 
Practically  no  organised  effort  to  find  a  substitute 
for  manganese  in  the  iron  and  steel  industry  has 
been  madehitberto,  and  to  this  end  the  co-operation 
of  manufacturers  and  research  chemists  is  now 
urged.— W.  E.  F.  P. 


Steel;    Torsional    hysteresis    of    mild- 


.  J.  J. 
Guest  and  F.  C.  Lea.  Proc.  Roy.  Soc,  1917, 
A.93,  313—332. 

The  angular  strain  produced  in  bars  of  steel  when 
subjected  to  a  varying  torsional  force  was  measured 
by  the  displacement  of  a  beam  of  light,  reflected 
from  two  mirrors  attached  at  a  definite  distance 
apart  along  the  bar.  For  any  given  value  of  the 
torque,  the  slope  of  the  stress-strain  curve,  and 
thus  the  modulus  of  rigidity,  was  found  to  depend 
upon  the  way  the  stress  is  changing  ;  at  anv  given 
stress,  including  zero  stress,  it  is  not  a  constant 
quantity  but  depends  on  the  previous  history  of 
the  material.  Hysteresis  loops  given  bv  the 
stress-strain  curves  on  cyclical  variation  of  the 
load  were  found  to  exist  at  stresses  considerably 
below  the  accepted  elastic  linuts  for  mild  steel ;  they 
increase  with  the  range  of  loading.  By  allowing 
bars  which  had  been  overstrained  to  rest  for 
several  days,  the  width  of  the  hysteresis  loop  was 
reduced,  and  heating  to  100°  C.  had  also  a  marked 
effect  in  extending  the  range  in  which  the  hysteresis 
loop  is  narrow.  This  is  in  accordance  with  the 
observation  that  the  elastic  limit  in  compression 
of  cold-drawn  steel  tubes  is  raised  by  tempering 
at  temperatures  from  300°  to  550°  C.  Steel  in 
which  a  condition  of  overstrain  has  been  produced, 
e.g.,  by  cutting  machinery,  may  be  normalised 
gradually  by  a  considerable  period  of  rest  or 
rapidly  by  slight  heat  treatment.  Since  fatigue 
effects  depend  on  the  gradual  increase  of  the 
width  of  the  hysteresis  loop  with  repetition,  it 
would  appear  that  tempering  at  comparafively 
low  temperatures  removes  initial  stresses  and 
thus  considerably  increases  the  resistance  of  the 
steel  to  repetition  stress. — J.  N.  P. 

Steel  ;    Embrittling  action   of  sodium  hydroxide  on 

mild .     and    its    possible    relation     to    scain, 

failures  of  boiler  plates.      P.   D.   Merica.      Met. 
and  Chem.  Eng.,  1917,  16,  490—503. 

Failures  at  the  seams  of  boiler  plates  have  been 
traced  to  the  action  by  alkali  on  the  steel  and 
the  effect  has  been  found  to  be  analogous  to  the 
brittleness  produced  during  the  "  pickling  "  of 
steel  in  dilute  acids,  or  when  the  metal  is  exposed 
as  cathode  during  electrolysis.  In  all  these 
cases,  nascent  hydrogen  is"  generated  on  the 
surface  of  the  metal  and  diminishes  the  toughness 
of  the  steel.  While  at  ordinaiy  temperatures 
iron  is  passive  or  non-reactive  to  hydroxide 
solutions  at  concentrations  between  A/10  and  2V, 
if  the  concentration  of  the  hydroxide  is  increased, 
the  passivity  disappears  and  a  reaction  of  I  lie 
form  : — Fe  +xOH  =FeOx  +xH,  becomes  possible. 
With  2iV  sodium  hydroxide,  iron  assumes  a 
potential  of  about  0-2"volt,  and  with  l6iV  .sodium 
hydroxide  this  increases  to  about  1*2  volt,  at 
which  the  formation  of  hydrogen  becomes  possible. 
At  higher  temperatures,  the  reaction  is  more 
rapid,  hydrogen  being  generated  by  the  action 
of  A/1  sodium  hydroxide  on  steel  at  150° — 
200°  C.  Measurements  were  made  of  the  tensile 
strength,  and  resistance  to  impact  and  alternating 
stress,  on  samples  of  steel  after  exposure  in  closed 
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iron  vessels  to  a  solution  of  13*62V  sodium 
hydroxide,  for  intervals  varying  from  .">  to  30 
days,   at    temperatures  of    LOO  ,    18O  .   and    280    0. 

The  steel   used   was  in  the  form   of  annealed   wire 

of  j  in.  diam.  and  contained  C  0*18,  1'  0*024, 
s  0-045,  and  Mn  0-42%.  The  degree  of  chemical 
action  was  Indicated  by  the  pressure  of  hydrogen 

generated.  The  results  of  the  tensile  tests  show  ed 
no  effect  of  the  sodium  hydroxide  on  the  yield 
point  or  on  t  he  ult  [mate  st  rengl  h,  and  t  he  lowering 
of  elongation  was  generally  within  the  limits  of 

experimental  error.      A   marked   embrittling  effect 

of  the  --odium  hydroxide  was  shown  by  the  results 

of    the    repeated    bending    test,    the    number    of 

alternations  of  stress  withstood  after  treatment 
at  180  and  280'  ('.  being  on  an  average  about 
20%  lower  than  the  value  for  untreated  metal. 
The    influence  of     time     of    treatment     showed 

that  the  brittleness  increased  up  to  ahout  one 
week,  and  then  decreased,  the  steel  recovering 
its  original  mechanical  properties  either  partially 
or  w  holly.  This  effect  max  he  due  to  the  hydrogen 
liberated  during  the  lirsi  period  of  the  action 
of  the  alkali,  before  the  oxide  is  formed  by  cor- 
rosion, being  given  tip  in  the  nascent  state  and 
absorbed  by  the  iron,  while  later  the  hydrogen 
formed  hy  the  anodic  solution  of  the  iron  is 
evolved  at  the  cathode,  which  is  now  the  electro- 
negative oxide  and  can  come  ill  contact  with 
the  iron  itself  onl>  hy  secondary  diffusion  or  after 
it  has  assumed  the  molecular  state.  After  the 
embrittling  action  of  the  alkali  has  ceased,  the 
metal  gradually  returns  to  its  original  condition 
through  continued  exposure  to  heat,  which 
enables  the  hydrogen  to  diffuse  out  of  the  material, 
as  in  the  case  of  iron  which  has  been  "  pickled 
in  acid  and  which  loses  the  acquired  brittleness 
by  subsequently  heating  for  a  short  time  to  100  I'. 
It  was  found  that  at  a  higher  temperature  the 
alkali  reacts  more  quickly  and  to  a  greater  degree 
than  at  lower  temperatures.  With  more  con- 
centrated alkali,  the  action  was  increased  ;  with 
.V  10  alkali  at  200°  C.  no  effect  on  the  tensile 
properties  was  observed,  though  there  was  notice- 
able corrosion.  Samples  exposed  while  under 
tension  in  a  steel  frame  showed  slightly  less 
tenden.y  to  become  brittle  by  the  action  of 
alkali.  Apart  from  the  view  that  the  action  of 
alkali  011  the  physical  properties  of  steel  is  due 
to  absorption  of  nascent  hydrogen,  the  action 
lias  been  attributed  to  a  penetration  of  the  alkali 
into  the  metal,  causing  an  eating  away  of  the 
amorphous  interrrystalline  material,  which  is  the 
lii st  to  be  attacked.  It  has  also  been  suggested 
that  sodium  hydroxide1  causes  a  crystallisation  or 
coalescence  of  the  smaller  crystals  into  larger  ones. 
Ace  circling  to  either  of  these  theories,  which  do  not 
account  till  the  gradual  recovery  of  the  original 
mechanical  properties,  the  brittleiiess  would  be 
similar  to  that  produced  hy  burning  or  over- 
heating, whereas  no  increase  in  grain  size  was 
observed  as  a  result  of  treatment  with  alkali. 
Measurements  of  potential  showed  that  after 
treatment  with  concentrated  alkali  at.  100°  C. 
and  above,  the  E.M.F.  of  samples  of  steel  in  con- 
tact with  dilute  sodium  hydroxide,  was  con- 
siderably higher  than  that  of  the  original  metal, 
and  hy  turning  off  from  0*015  to  0-30  in.  from  the 
surface    of    the    metal    before    measuring,    il     was 

found  that  the-  effect  extends  into  the  specimen 
for  a  considerable  distance,  and  that  this  increase 
of  potential  is  alv  produced  by  immersion  for  a 
few  minutes  in  dilute  acids  or  by  cathodic  polarisa- 
tion. The  embrittling  effect  of  alkali  can  be 
prevented,  as  would  be  expected  from  the  theory 
of  hydrogen  occlusion,  by  adding  an  oxidising 
Hi  Midi  as  sodium  bichromate  60  the  solution. 
Potential  measurements  ahow<ed  this  action  to  be 

one    of    depcilans.il  ion,    and     the     K.M.F.     bet  i' 
iron      ami      concent  rated      solutions     of      sodium 
hydroxide     was     considerably     lowered     by     the 


addition  of  bichromate.  The  corrosion  of  samples 
of  st  old  by  alkali  was  also  found  to  be  considerably 
diminished  and  of  a  different  character  in  presence 
of  bichromate.  With  sodium  hydroxide  alone', 
the  surface-  became  rough  and  covered  with  a 
porous,   loose  deposit    of   black   Veil,,  while   with 

the  addition  of  -odium  bichromate,  the  surface 

was    smooth     and     .oxer,,!     with    a     thin,    firmly 
adherent  coating  of  brown  1'Y.O,.     The  corrosion 
of    boilers    which    occurs    at    tin'    seams   an.!    tube 
caps     has     been     particularly     observed     in     c  ., 
where  the  feed  water  contains  appreciable  amoui 
of    sodium    carbonate.     By    dissociation    ol    the 
carbonate    and    escape    <  «t    the    carbon    dioxide, 
sodium    hydroxide    is    lef(    and    becomes    roncen- 
trated    in   the-   -cams    by    enclosure   and    leakage 
outwards.      Moreover" as   the   passivity   of   iron   in 
alkali  at  low  concentrations  is  diminished  by  the 
presence   of    chlorides,    corrosion    may    take    ph 
at     low    hydroxyl    concentrations.     Sodium    car- 
bonate is  also  frequently  present  as  a  const  itue 
of  boiler  compounds.     Samples  of  boil.!-  scale  or 
incrustation    which    ooze    through    at    the    seams 
have  been  found  to  1  on' a  in  from  1  to  .">",,  of  sodium 

hydroxide.     The    remedy    against     the sion 

in  question  would  appear  to  consist  in  tin-  elimina- 
tion from  boiler  water  of  alkali,  which  can  lee- 
precipitated  by  adding  ferrous  or  magnesium 
sulphate.  Sodium  c  hromate,  which  inhibits  the 
action  of  the  alkali,  might  also  be  advanl  e.  cnsly 
added  to  alkaline  water. — .1.  X.  P. 

lnni  iiml  boron.     N.  Tschischewskv  and  A.  Ilerdt. 

Rev.  So,-,  russe  .\I,t..   1915,   1,  633—546.      Kev. 

Met.,  1917,  14,  Kxtr..-21      26. 
[EON-BORON    alloys    containing    up    to    1  1   "■  1         B 
were    prepared     from     pure    Swedish     iron      and 
ferrohoron.  and  their  cooling  curves   determin 
For  mierographic  examination  the  specimens  \vi 
cooled  slowly  and  etc  bed  with  a  solution  of  sodium 
picrate.     The    eutectic   alloys    presented    the   ap- 
pearance   of    pearlite    ("  boron-pearlite ")    to    a 
greater    degree    than    the    corresponding    1  .uhou 
steels.      At    0-08%    B   continuous  masses  of  f.  :  ' 
wen-     exhibit  ed.     surrounded     by     thin     lines    of 
pearlite;    the  latter  gradually   widened   and   ex- 
tended as  the  boron  content    increased,  until  the 
eutectic:  composition  and  the  maximum  of  pearlite 
were  reached  at  3*1  %  B.     At  3-5%  If  the  formation 
of  prismatic  boride  crystals  ("  boron  -cement  ite  ") 
commenced  :      these    increased     with    the    boron 
content    and    finally    agglomerated    intee   m.e- 
separated  by  veins  of  eutectic.      Polished  sections 
of  alloys  containing  more  than  8%   H    were   pre- 
pared   only    with    difficulty,    owing    to    genera] 
brittleness    and    lack    of    cohesion.     The     -  - 
alloy  consisted  of  a  mass  of  long  prisma!  i' 
of    the    composition    Ee.B.     The    results    ol     the 
chemical,  thermal,  and  mierographic  analyses  are 
shown  in  a  diagram. — AY.  E.  F.  P. 

Iron-boronnickcl  alloys  [boron-nickel  Steele].  V  I'. 
Tschischewskv  ane!  S.  Mikhailovskv.  Rev.  Soc. 
russe  Met..  1015.  1,  547  559.  Rev.  Mr-t.,  1917, 
14,  Extr..  16-    21. 

Tin:  effect  of  boron  upon  iron  is  similar  to  that  of 

carbon  as  regards  progressive  hardening,  bul  m 

intense;    the  hardness  is  accompanied   b 
brittleness.     In  seeking  to  produce  ternarj    illoys 
which,  while  retaining  the  hardness  of  tie-  iron- 
boron  series,  would  also  possess  sufficienl  tens 
leer  commercial  requirements,  nickel  was  emplo 
as  the-  alloying  metal.     Prom  pure  Swedish   iron 
(Co  1  %),  ferroboron  (B  19-56,  C  017%),  and  pi 
nickel,  ten  series  of  alloys  were  prepared  containing 

(1)  C  005— 2*27%,  B  and  Ni  none;    (2]   I 

I  32%,  Ni  lion,-;   (3)  B00— 4-41,  Ni     t  7 
(4JBO-0      d*24,Nil00— 10*7%;  (5)B  0-40     0*78 
Ni  0— 20%;    (6)  B  0*73-    104,  Ni  0     22?    :    <?► 
15     1  L'l— i-42,    Ni    0—2.')%;     (8)    If    2*17 
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Ni  0-0— 19-81%  ;  (9)  B  3-15— 3-90,  Ni  0—25%  ; 
and  (10)  B  4-24 — 4-41,  Ni  0—10%.  Diagrams 
are  given  showing  the  Brinell  hardness  of  the 
alloys  as  a  function  of  the  boron  and  nickel  content, 
respectively.  In  the  absence  of  nickel  the  hardness 
increases  with  the  boron  content  up  to  2%.  then 
decreases  as  the  boron  is  increased  to  2-4%,  and 
again  increases  between  2-4  and  4-32%  B.  The 
effect  of  nickel  is  to  increase  the  hardness  still 
more,  without  changing  the  general  form  of  the 
curves.  Under  the  pneumatic  hammer,  only  the 
alloys  of  highest  boron  content  were  brittle  when 
hot.  Up  to  4-32  %  B  the  alloys  were  still  forgeable 
at  red  heat  ;  but  at  2  %  B  the  alloys  were  brittle 
in  the  cold  state.  The  fragility  of  the  iron-boron 
alloys  in  the  cold  was  increased  by  the  addition 
of  nickel ;  but  with  increasing  nickel  the  alloys 
became  more  forgeable  owing  to  the  lowering  of 
the  forging  temperature.  The  brittleness  of  the 
alloys  in  the  cold  state  is  attributed  to  the  presence 
of  a  fusible  eutectic  which  increases  in  proportion 
with  the  nickel  content  ;  the  authors  are  of 
opinion  that  the  forgeable  alloys  will  find  practical 
applications  by  reason  of  their  extreme  hardness. 

— W.  E.  F.  P. 


•  [for  gold]. 


Cyanide  solutions  ;  Solvent  power  of  - 

H.  R.  Edmands.  Mont  hi  v  Jul.  Chamber  of 
Mines  of  W.  Australia.  1916.  143.  J.  Chem. 
Met.  Soc.  S.  Africa,  1917,  17,  100. 

The  solvent  action  of  zinc  sodium  cyanide  solution 
on  strips  of  gold  in  the  absence  of  free  lime  was 
fouul  to  be  only  5 — 6%  of  that  of  sodium  cyanide 
solution  of  nearly  equivalent  strength  (014% 
K<  'N  ).  The  retarding  effect  of  free  lime  increased 
with  its  concentration,  and  with  about  007%  of 
CaO,  sodium  cyanide  was  almost  without  action 
after  16  hours'  agitation,  while  zinc  sodium 
cyanide  dissolved  a  very  small  amount  of  gold. 
Thiosulphates  did  not  affect  the  solvent  power 
adversely,  but  were  reduced  in  contact  with  zinc 
dust,  with  formation  of  zinc  sulphide.  Thio- 
cyanates  were  not  thus  reduced. — W.  R.  S. 


Manganese-gold  alloys.  L.  Hahn  and  S.  Kvropoulos. 
Z.  anorg.  Chem..  1910.  95,  105.  Rev.  Met., 
1917,  14,  Extr.,  27—30. 

Thk  manganese  employed  in  the  preparation  of  the 
alloys  was  obtained  by  the  aluminothermic  reaction 
and' contained  Mn  91-7,  Al  5-3,  Fe  0-7,  Si  0-5,  and 
Ou  0-4  %.  The  curve  showing  the  solidifying 
points  of  the  alloys  has  a  distinct  maximum  at 
50  atomic  %  Au,  and  two  minima  at  32 i  and  77  A 
atomic  %  Au.  The  alloys  were  grey  in  colour  up 
In  til'  5.  but  yellow  between  75  and  87-5  atoms  % 
Au  ;  all  were  homogeneous  in  structure.  Den- 
dritic and  polyhedral  crystallites  were  present  in 
those  containing  up  to  and  above  50  atoms  %  Au, 
respectively.  The  dimensions  of  the  latter  form 
increased  with  the  percentage  of  gold  ;  the  man- 
ganese content  of  the  dendritic  crystallites  de- 
creased from  the  centre  towards  the  periphery. 
The  velocity  of  diffusion  of  gold  in  manganese 
appeared  to  be  very  slow.  The  alloys  were  very 
brittle  at  about  55,  difficultly  forgeable  between 
55  and  02-5,  and  easily  forgeable  above  02-5  atoms 
%  Au.  Specimens  were  exposed  to  the  action  of 
hydrochloric  acid  for  periods  up  to  1157  hrs.,  and 
the  losses  of  manganese  and  gold  determined. 
The  results  were  in  general  agreement  with 
Tamman's  theorv  of  solubilitv  (Z.  anorg.  Chem.. 
1914,  90,  297).— W.  E.  F.  P. 


"Xichrome"  ;  Analysis  of  cast 


.     E.  W.  Rcid. 
J.  Ind.  Eng.  Chem.,   1917,   9,  48S— 490. 

For  the  analysis  of  cast  nichrome,  which  usually 


contains  Ni  58— 62.  Fe  23—26,  Cr  8—14.  Mn,  Zn, 
and  Si  0-5 — 2-0,  and  C  0-2— 1-0%,  the  following 
method    is    submitted    as    affording    satisfactory 
results  -.—Silicon.  2  5  grms.  of  the  allov  (turnings") 
is    dissolved    in   aqua    regia    (6HC1 :  lHNOg)   and 
two  evaporations  to  dryness  are  made  to  render 
silica    insoluble.     The   ignited    residue   is   treated 
with    hydrochloric    and    a   little    nitric    acid,    the 
liquid   diluted   and  filtered,  and   the   "  silica   and 
insoluble"   ignited   and   weighed.     As   the   latter 
usually  contains  particles  of  undissolved  metal  and 
oxides,    the    silica    is    removed,    and    the    silicon 
determined,    by    two    evaporations    with    hydro- 
fluoric and   stilphuric   acids  ;  the  final  residue  is 
boiled     with     hydrochloric     acid,     any     insoluble 
matter  being  fused  with  sodium  peroxide  and  the 
melt    dissolved   in   hydrochloric   acid.     The   com- 
'    bined  acid  solutions  are  diluted  to  500  c.c.  and 
aliquot   portions   used   for   subsequent   determin- 
ations.    Nickel.  The    volumetric    cyanide   process 
is  preferred  as  being  more  rapid  and  accurate  than 
the  diniethylglyoxime  method  in  the  presence  of 
iron,  manganese,  chromium,  zinc,  vanadium,  and 
tungsten.  In  this  process  the  slightly  ammoniacal 
nickel   solution,    containing   a   known    amount   of 
silver  iodide  in  suspension  and  to  which  excess  of 
tartaric  or  citric  acid  has  been  previously  added 
to  prevent  precipitation  of  iron,  etc.,  is  titrated 
first  with  a  standard  solution  of  potassium  cyanide 
'    (containing  free  alkali)  until  the  silver  iodide  is 
completely  dissolved,  and  then  back  with  standard 
silver  nitrate  until  a  faint  opalescence  is  obtained  ; 
[  the  method  is  an  adaptation   of  Moore's  process 
J   described  in  Sutton's  "  Volumetric  Analysis."  9th 
|    Ed.,  1904,  p.  251.     Iron,  chromium,  and  zinc.   The 
first  two  constituents  are  precipitated  together  by 
ammonia  in  the  presence  of  ammonium  chloride 
in  excess,  the  precipitate   being  filtered   off  and 
the   filtrate    set   aside    for   the    determination   of 
zinc.     Iron.  The  precipitate  is  dissolved  in  hydro- 
chloric   acid    and    the    solution    made    strongly 
alkaline    with    sodium    or    potassium    hydroxide, 
when  excess  of  bromine  water  is  added  and  the 
liquid  boiled  and  filtered.     The  iron  precipitate  is 
next    re-dissolved    in    hydrochloric    acid    and    re- 
precipitated  as  before,  then  re-dissolved  in  hydro- 
chloric acid  and  re-precipitated  by  ammonia,  and 
finally    re-dissolved    in    sulphuric    acid    and    the 
solution    reduced    with    zinc    and    titrated    with 
standard    potassium    permanganate.     Chromium. 
The  combined  filtrates  from  the  iron  precipitation 
are  acidified   with   sulphuric  acid   and   cooled   to 
20 =  C.  ;    excess    of    manganous    sulphate    is    then 
added,    followed    by    excess    of   standard    ferrous 
ammonium  sulphate  and  titration  with  standard 
permanganate.     Zinc.  The  filtrate  from  the  iron- 
chromium   precipitation   is   evaporated   nearly   to 
dryness,  treated  with  concentrated  nitric  acid  and 
evaporated   to  about  half   bulk,   when  excess   of 
potassium  chlorate  is  added  and  the  liquid  boiled, 
diluted,    and    filtered  through   a   Gooch    crucible, 
The  solution  is  then  neutralised  with  ammonia  and 
heated  to  boiling,  when  a  slight  excess  of  dimethyl- 
glyoxime solution  is  added   and   the  nickel  pre- 
cipitate removed,  the  filtrate  being  subsequently 
acidified  with  hydrochloric  acid,  heated  to  70° — 
80°  C,  and  titrated  with  standard  potassium  ferro- 
cyanide.     Manganese.  An   aliquot    portion   of  the 
acid    solution    is    evaporated    almost   to   dryness, 
treated  with  nitric  acid,  aDd  evaporated  to  about 
half  bulk,   when   excess  of  potassium  chlorate  is 
added,  the  liquid  evaporated  to  small  volume,  and 
a  second  addition  of  chlorate  made  to  complete  the 
precipitation   of  manganese.     The  liquid  is  then 
diluted    and    filtered    through    asbestos,    the    pre- 
cipitate   being    dissolved    in    ex©  SS    of    standard 
ferrous    ammonium    sulphate    and    the    solution 
titrated  back  with  standard  permanganate.   Carbon 
is  determined  by  direct  combust  ion  in  a  current  of 
oxygen   or   by  "the   method    described    in    lilair's 
"  Chemical  Analvsis  of  Iron  and  Steel,"  7th  Ed., 
1912,  p.  134.— W".  E.  F.  P. 
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Phosphorus;  Determination  of in  zinc  phos- 
phide. I'.  Liberi.  Annali  (.'him.  Appl.,  1917, 
7,  114-lJl. 

The  zinc  phosphide  is  decomposed  with  dilute 
sulphuric  acid,  and  the  liberated  hydrogen  phos- 
phide is  absorbed  in  a  solution  of  silver  nitrate. 
The  resulting  precipitate  is  decomposed  when  the 
liquid  is  diluted  with  water:  (PAg„3AgNO,) 
:;il  n  ti  \g  :;ilNo  li  PO,.  The  decom- 
position flask  is  fitted  with  a  funnel  provided 
with  a  stop  cork,  and  communicates  with  an 
absorption  cube  with  8  to  in  bull's,  followed  by  a 
IVligot  tube,  and  with  a  Kipp  apparatus,  from 
which  a  current  of  dry  carbon  dioxide  can  be 
admitted.  The  air  is  lirst.  displaced  by  this  gas, 
0-2  to  0-3  grm.  of  the  zinc  phosphide  introduced, 
the  gas  again  passed  through  the  apparatus,  and 
about  20  c.c.  of  water  ami  50  e.e.  of  dilute  sul- 
phuric acid  admitted  through  the  funnel.  Reaction 
takes  place  in  t lie  cold,  but  it  is  necessary  finally 
to  heat  the  flask  gently  for  about  30  mins.,  the 
slow  current  of  carbon  dioxide,  being  meanwhile 
continued.  The  contents  of  the  absorption 
vessels  are  then  transferred  to  a  beaker,  and  the 
tubes  washed  out  first  with  nitric  acid  and  then 
with  water.  The  silver  is  precipitated  from  the 
solution  by  means  of  hydrochloric  acid  in  slight 
■excess,  the  liquid  filtered,  and  the  phosphoric 
acid  in  the  filtrate  precipitated  in  the  usual  way 
and  weighed  as  magnesium  pyrophosphate.  The 
■weight  of  the  precipitate  multiplied  by  0-2787 
gives  the  quantity  of  phosphorus  in  the  zinc 
phosphide. — C.  A.  M. 

Tin-cadmium  and  tin-bismuth  alloys  ;    Constitution 

of .    A.  Umber.    '/..  anorg.  Cheni.,  1916,  98, 

97—127.    J.  them.  Soc,  1917,  112,  ii.,  211. 

Smooth  rods  were  obtained  by  melting  the  alloys 
in  vacuo,  forcing  them  up  into  an  evacuated  glass 
tube,  and  subsequently  breaking  away  the  glass. 
The  electrical  conductivity  and  its  temperature- 
coefficient,  and  the  thermo-electric  force  were 
determined  on  the  rods,  silver  being  used  as  com- 
parison metal.  The  results  showed  that  tin  and 
cadmium  are  reciprocally  soluble  to  the  extent  of 
3%  in  the  solid  state,  the  conductivity  and  thermo- 
electric curves  being  straight  between  those  limits. 
The  solubility  of  tin  in  solid  cadmium  diminishes 
with  falling  temperature.  These  results  were  in 
accord  with  the  micro-structure  of  the  alloys. 
Tin  will  hold  up  to  14%  of  bismuth,  and  bismuth 
up  to  1*5%  of  tin  in  solid  solution.  The  con- 
ductivity temperature-coefficient  and  the  thermo- 
electric curves  of  the  tin-bismuth  alloys  show 
strongly  marked  discontinuities  at  the  eutectic 
composition.  This  appears  to  be  connected 
with  the  micro-structure,  alloys  on  the  tin  side 
of  the  eutectic  point  being  fine-grained,  whilst 
those  containing  free  bismuth  have  a  very  coarse 
structure. 

Ore  flotation  ;    Theory  of .     II.   P.  Corliss  and 

C.  L.  P.rkins.     J.  Ind.  Eng.  Chem.,   1917.   9, 
481-    188. 

FROM  a  consideration  of  practical  and  theoretical 
data  it  is  concluded  that,  to  be-  capable  of  llotation. 
an  ore  particle  must  pass  to  the  interface-  between 
oil  and  water,  or  completely  enter  the  oil  phase. 
In  the  absence  of  oil  tne  particle  must  pass  to  the 
interface  between  water  and  air,  but  the  force 
holding  the  particle  to  the  bubble  is  much  greater 
when  oil  is  present.  In  addition  to  its  value  as  a 
lifting  agent,  the  bubble  Berves  to  produce'  a  large 
air  surface  in  contact  with  the  pulp,  and  as  this 
surface  is  covered  to  a  greater  or  less  extent 
by  an  oil  film,  a  small  amount  of  oil  is  very  efficient. 
The  emulsilic  ation  of  the  oil  should  be  sufficient 
to  last  during  the  actual  flotation  period  in  pneu- 
matic processes,  bid  should  in  nee  case  be  so  com- 


plete as  to  prevent  the  transference  of  oil  to  the 
bubble  surface.  The  harmful  eP'ect  of  certain 
colloids  and  so-called  "  llotation  poisons  "  is  due 
to  t  heir  proper!  y  of  causing  loee  stable  an  emulsion, 
or  of  being  adsorbed  on  the  oil  film  at  the  bubble 
surface  and  thus  preventing  mineral  attachment. 
The  troth  formed  is  attributable  to  the  soluble 
portion  of  the  llotation  mixture,  which  produces 
a  variable  surface  tension,  or  to  finely  divided  or 
colloidal  materials.  All  the  above  factors  are 
affected  more  eer  less  ley  the  presence  of  acids, 
alkalis,  and  salts,  lent  with  the  exception  of 
colloidal  charges,  electrical  effects  are  not  im- 
portant in  flotation.  All  solids  possess  .the 
inherent  property  of  adhering  to  oil  or  water  to  a 
certain  degree,  and  under  the  conditions  of 
flotation  treatment  these  forces  tend  to  come  t •  ■ 
equilibrium  with  the  interfacial  tension  between 
oil  and  water  at  some  definite  contact  angle, 
If  the  substance  is  smooth  and  shiny  (c.c/.,  polisl 
metal  or  newly  fractured  sulphide  crystal)  the- 
liquid  lirst  touching  it  is  easily  pushed  back  to 
equilibrium  position  when  brought  to  the  interface 
with  another  liquid,  but  if  the  substance  has  ( 
dull  (i.e.,  capillary)  surface,  so  that  the  lie[uicl 
first  wetting  it  is  strongly  held  in  its  pores, 
interfacial  properties  may  be  exhibited  although 
the  same  material  might  show  even  a  prefen 
for  the  second  liquid  if  the  particles  were  smooth, 

— W.  E.  F.  P. 


Blast  furnaces  ;  Air  drying  for 


I.   Cammed 


Pro.  .  Eng.  Soc.  \Y.  Pa.,  1917.  33,  199—204. 

A  30%  solution  of  calcium  chloride  neither  gain) 
nor  loses  water  in  contact  with  air  at  the  ordinary 
temperature,  but  becomes  ver\    hygroscopic  when 
cooled  to    —  9°  C.     Air  is  dried   by  passing  it.  in 
counter-current,    through    the    calcium    chloride 
solution  maintained   a!    the  proper  temperj 
Having    become    diluted    through    absorption    of 
moisture,  the  brine-  is  concentrated  in  evapi 
and  passed  through  cooling  coils,  when  it  is 
ready  for  use.     The  pro. -ess  is  e  ontinuous,  require! 
little  labour,  and   obviates  the-  high   temperature 
required  for  dehvdi.it  ing  t  he  sail .     The  cos!  of  the 
necessary   machinery  is  estimated  at    on 
of  that  required  for  the  <l r>  -cold  process. — AY.  Ft.  9 

Lead  blast-furnact   slags  :  Treatment  and  utilisation 

of .      P.  von Schlippenbach.      Metallu 

1916,  13,  437.     Chem.-Zeit.,  1917.  41,  Pep.,  78. 

THE  molten  slag  is  allowed  to  stand,  and  to  cool 
partially,  in  large  vessels,  whereby  matte-  and  leu 
settle  to  the  bottom  or  adhere  to  the  walls,  the- 
inner  liquid  slag  only  being  removed.  By  this 
means  about  one-halt'  of  the  bad  and  sil\  er  contents 
can  be  saved.  The  slag  is  not  suitable  for  granu- 
lation as  its  sulphur  content  prevents  its  us.-  I..r 
builder's  sand  or  for  concrete  buildings;  it  may, 
however,  be  used  for  the  manufacture  of  slag  bricks. 
or.  if  broken  up,  for  concrete  foundations  and  foi 
road-making.  It  is  possible  that  it  would  pay  to 
recover  zinc  oxide  from  it.— E.  H.  T. 

Capillary     phenomena    and    lluir     importance    ■ 
technical  processes   [dyeing,  etc.,  and  ore  ci 
tnil inn  |.     Shorter.     See  VI. 

Deterioration    of    refractory    materials    in    the    iron 
and  slid   industry.     Cronshaw.     See  VIII. 

Standardisation    of    refractory    materials    ut 
the  iron  and  steel  industry.   Cronshaw.     Set  VIII. 

Palladium-gold   crucibles    •  '.-,-    platinum    substitutes. 
See  Will. 

iry  alitl  [for   laboratory   use].     Duschak  and 
Spencer.    See  will. 
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Patents. 


Steel  ingots  ;  Casting  of 


W.  G.  Armstrong, 


Whitworth,  and  Co.,  lid.,  and  H.  H.  Ashdown, 
Newcastle-on-Tvne.  Eng.  Pat.  105,617,  Apr.  20, 
1916.      (Appl.  No.  5802  of  1916.) 

Ingots  of  large  size  such  as  for  use  in  the  manu- 
facture of  guns  and  marine  forgings,  which  may 
weigh  100  tons  or  more,  are  cast  in  a  mould  having 
a  cooling  medium  circulating  in  its  walls  in  such 
a  manner  that  the  sides  of  the  ingot  are  quickly 
cooled  and  the  segregation  of  non-metallic  material 
in  the  main  body  of  the  ingot  is  prevented.  The 
mould  is  provided  in  its  walls  with  pipes  through 
which  the  cooling  medium,  such  as  air  or  water, 
is  circulated,  the  piping  being  divided  into  inde- 
pendently controlled  sections.  The  metal  is 
admitted  by  a  feeding  head  of  usual  construction 
and  generally  the  sides  of  the  ingot  are  first  cooled 
and  then  the  metal  is  cooled  from  its  base  upwards. 
In  some  cases,  especially  when  very  large  ingots 
are  being  cast,  the  operation  takes  a  considerable 
time  and  the  upper  portion,  of  the  mould  becomes 
hot  before  the  level  of  the  metal  reaches  it,  and 
it  may  be  desirable  to  cool  this  portion  of  the 
mould  early  in  the  operation.  An  increase  of  the 
life  of  the  mould  is  also  secured  by  this  system  of 
inside  cooling,  which  avoids  the  heavy  stresses 
otherwise  developed  by  the  great  differences  of 
temperature  between  the  inside  and  outside  faces 
of  the  mould.— J.  N.  P. 


Steel  ingots  :    Manufacture  of  - 
Middlesbrough.      Eng.   Pat. 


— •.    G.  A.  Wilson, 
105.875,    Nov.   29, 


1916.    (Appl.  No.  17,119  of  1916.) 

To  prevent  the  formation  of  cavities  in  the  upper 
part  of  steel  ingots  when  cast  in  moulds,  the  top 
surface  is  covered  with  blast-furnace  or  other  slag 
wool.  A  heavy  cover  of  iron  plate  or  brick  is 
used  to  give  a  downward  pressure  and  to  prevent 
loss  of  heat.  The  top  surface  of  the  ingot  has  a 
concave  depression  when  solid. — W.  F.  P. 


Steel 


Manufacture  of .     F. 

B.  Lindemuth,   Bethlehem, 


D.   Carnev  and 
Pa.      U.S".  Pat. 


l,223,030,Apr.l7,1917.Dateof  appl. ,Nov.20, 1916. 

BESSEMERISED  metal  is  charged  into  a  basic 
open-hearth  furnace  together  with  sufficient  man- 
ganese-bearing material  to  produce  a  slag  of  which 
the  manganese  content  is  sufficiently  high  to  cause 
a  portion  of  the  manganese  to  enter  the  metal 
of  the  bath  beneath  it.  The  slag  should  contain 
at  least  10%  and  the  metal  at  least  0-15%  Mn. 

— W.  H.  P. 

Metallic    coatings;      Process    for    making by 

menus  of  a  compressed  gaseous  medium.  G. 
Stolle,  Kiel,  Germany.  Eng.  Pat.  12.719.  May 
23.  1914.  Addition  to  Eng.  Pat.  23.289  of  1913, 
dated  Oct.  21,  1912  (this  J.,  1917,  294). 

As  an  improvement  on  the  original  process, 
in  which  partly  or  wholly  volatilised  metal  is  blown 
against  the  articles  in  the  open,  th  present  addition 
has  for  its  object  the  lowering  of  the  vaporising 
temperature  of  the  coating  metal,  by  the  use  of  a 
vacuum  chamber,  so  that  inflammable  or  similar 
articles  may  be  coated  without  injury.  The  metal 
vapour  from  the  volatilising  chamber  is  drawn 
through  a  suction  nozzle  which  acts  as  an  ejector 
and  is  operated  by  compressed  gas.  A  partial 
vacuum  is  thus  formed  in  the  chamber,  while  the 
volatilised  metal  particles  are  cooled  by  the 
gaeeous  current  before  impinging  on  the  article 
under  treatment. — W.  E.  F.  P. 

Aluminium  or  aluminium  alloys  ;    Coating  of 

with  other  metals.  Clement  Talbot.  Ltd..  and 
P.  E.  Knell.  London.  Eng.  Pat.  105,971. 
May  3,  1916.     (Appl.  No.  6362  of  1916.) 

Aluminum   articles   are   heated   and   cleaned   by 


abrasion  while  hot.  and  the  surface  is  coated  with 
an  aluminium  solder.  A  less  corrodible  metal 
such  as  tin  is  then  cubbed  on  to  the  coating  of 
solder  wliile  still  hot.  The  method  is  particularly 
applicable  for  lining  bearings  with  white  metal 
such  as  Babbitt  metal,  the  white  metal  being  run 
in.  in  the  usual  way.  alter  coating  with  solder. 
A  suitable  solder  consists  of  tin  81  <'(.  zinc  14-58%, 
aluminium  3-64%,  and  commercial  phosphor  tin 
0-78%.— W.  P.P. 

Metals  [iron]  ;    Vapour  treatment  of [hy  zinc]. 

Machine    for    continuous    treatment    of    metals. 

(A)  W.  A.  Darrah  and   S.  Trood,  Wilkinsburg, 

(B)  S.  Trood.  New  Castle,  Pa.,  Assignors  to 
Industrial  Development  Co.  U.S.  Pats.  (\) 
1.224,339  and  (b)  1.221.340,  May  1.  1917. 
Dates  of  appl.,  Apr.   1  and  June  16,  191  i. 

(a)  The  metal  (iron)  is  heated  in  the  presence  of 

j   the  metal   vapour   (zinc)   under  reduced   pressure 

|    in  a  chamber  from  which  other  gases  and  vapours 

have  been  previously  exhausted,    (b)  The  heating 

|   chamber  of  the  apparatus  is  provided  with  a  seal 

!   of  the  liquid   coating  metal  and  with  a  trap    for 

preventing  loss  of  the  latter.     The  seal  is  designed 

to  control  the  passage  of  vapour  to  and  from  the 

chamber   and    to   withstand    the   pressure   of   the 

atmosphere  when  the  chamber  is  exhausted. 

— W.  E.  F.  P. 

Tempering    metal  ;      Process     and     apparatus    for 

formi ng  and .     The  Rockefeller  Motor  Co., 

Cleveland,  Ohio,  Assignees  of  T.  J.  Fay,  Brook- 
lyn. N.Y..  U.S.A.  Eng.  Pat.  101,142,  Apr.  26, 
1916.  (Appl.  No.  6000  of  1916.)  Under  Int. 
Com.,  Aug.  11,  1915. 

The  apparatus  is  particularly  suitable  for  tem- 
pering steel  plates  in  the  manufacture  of  springs. 
The  steel  plate  is  heated  to  a  temperature  just 
above  recalescence,  e.g..  to  1460°  F.  (793°  C.) 
to  1535°  F.  (835°  C),  and  placed  in  suitable  dies 
which  are  resiliently  pressed  together  by  counter- 
weights through  the  medium  of  springs.  The  dies 
are  each  composed  of  thin  parallel  plates  having 
their  edges  serrated  so  that  the  area  in  contact 
with  the  spring  plate  is  minimised,  and  an  adjust- 

i   able  cam  may  be  provided  at  the  ends  to  impart 

i  an  additional  curvature  to  the  spring.  Elec- 
trically   operated    means    are    provided    whereby 

|  the  spring  plate  is  clamped,  lowered  while  still 
just  above  recalescence  temperature  through  two- 

1  jets  of  quenching  liquid  directed  longitudinally 
over  the  plate  toward  the  centre,  and  then  into  a 
tank  containing  oil  above  and  water  below. 
The  plate  is  then  withdrawn  after  a  predetermined 
interval  which  may  be  varied  by  varying  the 
distance  moved  through  the  liquid  or  by  varying 
the  rate  of  travel.  The  surface  temperature  on 
withdrawal  should  be  about  400  -  F.  (205°  C.) 
and  the  final  uniform  temperature  about  S50"  F. 
(455°  C.).— W.  F.  F. 


Metals  :  Winning  - 
natural  solutions. 
Austria.       Eng.    Pat.    103,310,    Jan.    12,    1917. 


-from    sea-water    or    other 
O-    Nagel,     Lussingrande. 


(Appl.   No.    636   of    1917.)      Under   Int.   Com., 
Jan.  8,  1916. 

In  obtaining  precious  metals  such  as  gold,  silver, 
platinum,  thorium,  radium,  or  the  like,  from  sea 
water,  by  precipitation  on  adsorbent-;  such  as 
fullers'  earth,  clay,  crushed  bricks,  light  granulated 
blast  furnace  slag  coated  with  colloidal  ferric 
hydroxide,  colloidal  ferric  hydroxide,  infusoria! 
earth,  coal,  coke,  .peat  charcoal,  wood,  etc.,  tin- 
water  is  first  filtered  or  centrifuged  to  rem 
suspended  matter.  Alternatively  the  adsorbing 
mass  is  cleaned  intermittently  by  back  washing, 
orthe  two  methods  may  he  combined. — W.  F.  I  - 
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Qrfx  :   Co  •■"   of \t>!J   notation  .     II.    L. 

Sulman.  B.  Bdser.and  Minerals  Separation,  Ltd., 
London.     Ei\g.    Pat.    105,627,    Apr.    20,    1916. 
\|,r!    No.  5854  o!  1916.) 

l\  ,m  agitation-froth  process  tor  the  com  enl  rat  ion 
„[ ■    ,.  ,  a    small    regula 

quantity  of  soap  is  used  as  the  frothing  agent. 
Either  the  metalliferous  particles  or  those  ol  the 
gangui   are  Boated  in  prefi  i  cording  ti    the 

nature  of  the  ore,  and  the  particular  soap  and 
quantity  used.  The  amount  of  salts  present  in 
Hi-  water  used,  which  would  bring  about  pre- 
cipitation of  the  soap,  must  be  ascertained,  or  the 
liquid  should,  in  the  Brsl  place,  be  made  sbghtly 
alkaline  to  avoid  this  d«  omposition.  In  i 
where  both  the  angue  and  metallic  particles  tend 
to  be  floated  together,  the  recovery  and  concen- 
tration of  the  mineral  In  the  froth  can  be  improved 
by  the  addition  of  hydrocarbon  oils,  sodium 
silicate,  phosphate,  or  hydroxide,  or  silicic  acid 
sol.  A  hot  liquor  is  in  some  cases  favourable  to 
the  separation.      J.  N.  P. 

Ores:  Washing  and  classifying  apparatus  for . 

C.  B.  Pinette,  Chalon-sur-Saone,  Prance.     Eng. 

Pat.      105,690,     Julv     31,      1916.     (Appl.     No. 

10,802  ,,r  1916.) 

The  ore  is  fed  on  to  an  inclined  scr i  si  si Led 

in  a  tank  Oiled  with  water.  The  screen  receives  a 
rapid  reciprocating  motion,  and  the  coarser 
particles  of  ore  axe  delivered  from  tin-  upper  edge, 
which  is  above  the  level  of  the  water,  into  an 
outlet  passage.  The  finer  particles,  falling  through 
the  screen,  are  pushed  6o  the  sides  "t  tin-  tank  by 
a  right  and  [eft-handed  screw,  and  then  raised  by 
elevators,  working  in  inclined  passage-ways,  along 
with  a  certain  amount  of  water,  to  overflo.v outlets, 
Several  apparatus  may  be  mounted  in  series,  with 
various  sizes  of  screen.  Tin-  feeding  ol  water  to 
tne  first  tank  then  suffices  for  the  whole  series. 

— W.  II.  P. 

Copp,  r  ;  Obtawmemt  \by  eh  ctrolyeia  |  of from  Us 

ores.  \.  A.  Lockwood,  London.  Eng.  I'at. 
105,772,  Jan. 21,  1916.  (Appl.  So.  1000  of  1910.) 
Pdxped  copper  ore  passes  from  a  reservoir,  where 
it  is  kepi  agitated  by  an  air  jet.  to  an  electrolysing 
vessel  containing  cathodes  consisting  of  iron 
rlates,  and  anodes  Of  lead.  The  iron  plates  are 
dipped  in  boiling  tar  and  covered  with  powdered 
graphite  which  may  be  coated  with  copper. 
Alteinat  iveh  the  copper  may  be  deposited  on  the 
tarred  plates  without  the  use  of  graphite.  The 
deposited  copper  may  be  removed  on  warming 
the  plates.  (See  also  Eng.  I*a1 .  22,627  of  1911; 
fids  J.,  1912,   196.)     W.  F.  F. 

Copper;     Hydrometallurgieel    apparatus     for    the 

of .     B.    R.   Wedlehi,    Thompson. 

\e\ ..  Assignor  to  Metals  Research  Co.,  New 
701*.  U.S.  Pat.  1,223,454,  Apr.  24,  1917. 
Date  ol  i  ppl.,  Feb.  21,  1916. 
COPFEB-BEAIUNG  material  is  leached  with  sulphuric 
acid  an  1  I  he  sola!  ion  passed  into  a  tall  ylindri  al 
tank  which  is  provided  with  an  annular  jacket 
through  which  heated  oil  is  circulated  in  order 
to  raise  the  temperature  of  the  charge.  The 
copper  is  precipitated  by  admitting  sulphur 
dioxide  under  pressure,  the  precipitated  metal  is 
withdrawn  al  the  base  of  the  tank,  and  the 
remaining  solution  circulated  continuously  with 
the  solution  in  the  leaching  tank.     .!.  N.  P. 

Copper:    HydrometaUurgy   of .     J.    (.    Green- 
way,    Warren,     \  >/..    and    II.    \V.    Morse,    Los 

ViiL'.hs.  CaL      CLS.  Pat  1,224,468,  Maj    I,  1917. 

Date  of  appl.,  dune  5,  L916. 
Ore  containing  copper  and   iron   is  treated   ^\  it  h 
sulphuric  acid,  and  eoppei  is  precipitated  from  a 


portion  of  the  solution  by  means  of  metallic  iron. 
The  ferric  sulphate  in  another  pari    of  the   -olutiou 

is  reduced  to  ferrous  sulphate  partly  by  the  action 
of  sulphur  dioxide  and  partly  by  the  action  of 
precipitated  copper  obtained  as  above.  The  pre- 
cipitated copper  is  thus  dissolved,  the  solution 
is  acidified,  and  the  copper  finally  deposited  by 

electrolysis.  — W.    P.   F. 


Furnace  [ ;  Melting  — 
London.  Fug.  Pat. 
(Api  I.  No.  6757  of  1910.) 


1.      A. 


('.    Ionides,    jnn., 
105,810,     May     II,     ' 


In  a  melting  furnace  of  the  reverberator-,  hearth 
type,  the  material  to  be  melted  is  fed  l>y  the  tuba, 
/..  into  the  annular  crucible.  /,  having  a  removabji 
cover,  i,  and  contained  in  a  casing,  I,  j.  A  com- 
bustible  gaseous  mixture,  distributed  accord 


the  system  described  in  Eng.  Pat.  102,983  (this  J.. 
1917."  200),  is  supplied  to  tangential  inlet  nozzles 
passing  through  both  walls  of  the  ring.  m.  into 
the  crucible.  The  combustion  products  leave  by 
the  aperture.  x,  space,  o.  and  pipe.  6,  ami  the 
molten  metal  is  drawn  off  by  the  pipe.  h.  In  a 
modification,  the  pipe,  b.  extends  upward  into  the 
crucible  to  provide  an  additional  passage  for  the 
gases.— W.  F.  F 

Calcining  furnace  [ ;  Electric ].     W.  H.  ClyuM) 

Lakewood,  Ohio.  Assignor  to  National  Carboa 
CO.  U.S.  Pat.  1.22:;.  IT.",.  Apr.  24.  1917.  l'ate 
of  appl.,  Oct.  16,  1915. 

A  shaft  furnace,  with  provision  for  heating  tin-' 
charge  by  means  of  electrodes  placed  horizontally 
ieai  the  base,  is  provided  with  a  conveyoi 
Slating  of  an  inclined  tube  which  permits  im- 
material to  slide  slowly  into  the  top  of  the  furnat  B. 
The  inclined  tube  is  surrounded  by  an  enclosed 
space  through  which  hot  gases  from  the  tuin.ee 
are  passed  in  order  to  preheat   the  charge  before 

admission  t<>  tin-  furnace.      Heat   is  also  suppl 

by  the  combustion  of  volatile  products  evolved 
from  the  charge  in  the  conveyor,  which  escape 
through  perforations  in  the  central  tube  and  hum 
on    mixing   with   air  in  the  surrounding  chamber, 

—J.  N.  P. 


tory  aurifi  rous  ores  :  TreaUnenl  of  ■  ■'■  "• 

Niemann.      Adelaide.     S.     Australia.      I    H 
L,222,789,Apr.l7, 1917. Dafesof  appl. ,Julj  14.1918 

Tin  raw  ore  is  treated  in  the  presence  ol  seleniunn 
or  a  selenium  compound  with  a  weak  cyanic* 
solution  in  a  non-oxidising  atmosphere.  Thi 
is  precipitated  from  the  resulting  selenocyanide 
solution  in  the  form  of  a  slime.  The  slime  may  be 
distilled  id  recover  values  other  than  gol  I,  and  a 
finally  retorted  in  a  reducing  atmosphere.      W.ll.l'- 
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Smelt iiit/  furnace  :  Oil  or  gas  burning  — 
Moot    .    Spokane.    Wash.     U.S.   Pat 


when  the    discharge 


1,225,470, 

May  8,  1917.     Date  of  appl.,  Aug.  2,  1916. 

Ore  is  fed  through  the  opening.  21,  into  the  pre- 
heating and  reduction  chamber.  18,  the  wedge,  34, 

deflecting  it  on  to  the 
ledges,  35.  The  rods. 
30.  are  reciprocated  at 
intervals  to  feed  the  ore 
through  the  opening, 
26,  into  the  smelting 
or  refining  vessel.  9. 
Two  burner  jets,  6,  are  j 
directed  on  to  the  sur- 
face of  the  material.  A 
system  of  air  flues  and 
heating  flues  surrounds 
the  vessel,  9,  so  that  a 
draught  is  produced 
through  the  discharge 
chamber,  17.  The  air 
and  heating  flues  are 
so  arranged  that  a 
partial  upward  draught 
is  produced  in  the  pre- 
heating chamber,  18, 
chamber.  17,  is  closed. 
— W.  F.  F. 


O.  P.       Zinc    and    iron  ;    Method    of  recovering 


from 
111. 

Date   of 


solutions  thereof.  ('.  K.  Baker.  Chicago 
I'.S.  Pat.  1,224,057,  Apr.  2  1.  1917.  Da 
appl.,  Jan.  26,  1917. 

The  method  consists  in  precipitating  the  two 
metals  simull  aneously  in  the  form  of  a  ni  in-compact 
deposit,  and  then  effecting  a  separation  by  vaporis- 
ing the  zinc. — W.  H.  P. 

Aluminium-calcium  alloy  and  process  of  making  the 
same.  H.  S.  Cooper,  Assignor  to  The  Cooper 
Co.,  Cleveland.  Ohio.  U^S.  Pat.  1,224,362, 
May  1,  1917.     Date  of  appl.,  Sept.  29,  1910. 

Fob  use  in  casting,  an  alloy  of  aluminium  with 
not  more  than  8  %  of  calcium  is  claimed.  The  alloy 
is  ductile  and  specificallv  lighter  than  aluminium. 

— W.  E.  F.  P. 


Nickel  and  nickel  alloy  ;  Flux  for  welding .     R. 

Samesreuther,  Assignor  to  Autogenwerk  Sirius, 
G.m.b.H..  Dusseldorf-Eller.  Germany.  U.S. 
Pat.  1,224,418,  Mav  1.  1917.  Date  "of  appl.. 
Dec.  29,  1914. 

The  flux  consists  of  a  mixture  of  "  alkali,  metal 
chloride  and  chromium  "  ;  part  is  applied  in  the 
form  of  a  paint  to  the  edges  of  the  weld  and  to  the 
filling  wire,  and  part  is  incorporated  in  the  filling 
wire.— W.  E.  F.  P. 


Annealing  articles  ;  Method  of .     A.  L.  Pollard, 

Batavia.  N.Y.  U.S.  Pat.  1.212.793,  Apr.  17. 
1917.     Date  of  appl.,  Dec.  1,  1916. 

A  layer  of  articles  to  be  annealed  is  placed  in  an 
oven  covered  with  a  layer  of  protecting  material. 
ard  heated  till  malleable.  Another  layer  of 
articles  and  another  lajei  of  proterting  mateiial  is 
added  and  the  beating  continued.  The  piocess  is 
continued  (ill  the  oven  is  filled,  and  when  the  last 
layer  is  sufficiently  heated  the  whole  mass  is 
allowed  to  cool  slowly. — W.  H.  P. 

Fine    ores   and  flue   dust;    Agglomeration    of . 

\Y.  Schumacher,  Berlin.  Germany,  Assignor  to 
General  Briquetting  Co..  New  York.  U.S. 
Pat.  1.222.893,  Apr.  17,  1917.  Date  of  appl., 
Jan.  26,  1910. 

Finely  divided  particles  of  fine  ores  of  which  the 
sintering  and  melting  points  are  relatively  close 
together,  are  formed  into  round  or  egg-shaped 
briquettes,  which  are  exposed  to  a  temperature 
between  the  sintering  and  melting  points  of  the 
ore.  While  in  the  sintering  or  roasting  zone  the 
briquettes  are  maintained  in  constant  movement. 

— W.  H.  P. 

Magnetic     objects:     Apparatus     for     testing- 


F.  P.  Fahv.  Washington,  D.C.  U.S.  Pat. 
1. 223,377, Apr.21.1917. Date  of  appl..Sep.23,1912 

Tin:  effect  of  heat  treatment  (e.g..  annealing)  on 
a  mateiial  is  determined  by  eleetromagnetieally 
comparing  the  test-piece  with  another  test -piece 
of  the  material,  of  the  same  shape,  but  which  is  in 
a  thoroughly  annealed  condition.  The  two  test- 
pieces  are  subjected  simultaneously  to  different 
portions  of  the  flux  of  a  changing  magneto-motive 
force,  and  the  differential  of  the  induction  pro- 
duced is  measured. — J.  X.  P. 

Vanadium-bearing   ores:    Method  of  treating . 

R.  S.  Davis.  Newmire,  Colo..  Assignor  to 
Primos  Chemical  Co..  Primos,  Pa.  U.S.  Pat. 
l,223,567,Apr.24,1917.Dateofappl.,July  28,1914. 

The  ore  is  subjected  to  a  chloridising  roast,  the 
roast<<d  ore  is  leached  with  water,  and  the  undis- 
solved residue  then  leached  with  a  solution  pre- 
pared by  dissolving  in  water  the  gases  evolve  I 
during  the  roasting.  The  vanadium  is  thus 
recovered  as  soluble  vanadate. — J.  X.  P. 


Ores  ;  Method  of  treating  [extracting  metals  from] 

.     H.  L.  Friberger,  Eureka.  Kans..  Assignor 

t<>  V.  C.  Joslvn  and  C.  H.  Keller,  El  Paso,  Tex. 
U.S.  Pat..  1.221.917.  Mav  8.  1917.  Dateof  appl., 
June  3,  1916.     Renewed  Mar.  20,  1917. 

Finely-divided  ore  containing  precious  metal-  is 
treated  with  a  solution  containing  cyanide  and  an 
alkali  resinate.  and  subdivided  air  currents  are 
blown  through.  Part  of  the  ore  is  thereby 
■"  frothed  "  and  the  solution  is  filtered  and  treated 
for  the  recovery  of  the  precious  metals.  The 
treating  solution  is  made  by  dissolving  a  resinous 
substance  in  alcohol,  adding  alkali  till  neutral. 
distilling  off  superfluous  solvent,  and  adding 
cyanide  solution. — W.  F.  F. 

Soldering  compound.  V.  E.  J.  Litot,  Wilkinsburg, 
Pa.  U.S.  Pat.  1.221.911,  May  8,  1917.  Date 
of  appl.,  June  5.  1910. 

A  soldering  alloy  contains  zinc.  tin.  and  Lead, 
the  zinc  being  in  smaller  quantity  than  the  tin  or 
lead,  to  reduce  the  melting  point.  As  an  example. 
the  proportions,  zinc  25  parts,  tin  45  parts,  lead  55 
parts,  are  given. — W.  F.  F. 


Lead  sulphide  ores  :   Treatment  of - 


[to  produce 


basic  lead  sulphate).  P.  C.  II.  West,  London. 
I'.S.  Pat.  1.225.290.  Mav  8,  1917.  Date  of 
appl..  Nov.  24.  1915. 

Powdered  lead  sulphide  is  fed  on  to  a  deep  bed 
of  incandescent  coke  at  a  temperature  below  that 
which  would  be  produced  by  injecting  air,  and  is 
volatilised  at  1000  — 1100"  0.  at  reduced  pressure. 
The  vapour  is  partly  oxidised  and  the  oxidation  is 
completed  at  a  lower  temperature.  Basic  lead 
sulphate  is  obtained. — W.  F."  F. 

Zinc  ;   Method  and  apparatus  for   recovering 


from     zinc-bearing     ore.     D.     B.     Jones.      I 
Forest.  111..  U  S.A.      Eng.  Pat.  106,050,  I  let.  2.".. 
1910.      (Appl.  Xo.  15.180  of  1916.) 

SEE  U.S.  Pat.  1,243,180  of  1917  ;  this  J.,  1917.  343. 

Sulphating  materials  [ores]  ;  Method  "f .    II.  B. 

Hovland.  Dnluth.  Assignee  of  G.  lb  Frankforter, 
Minneapolis.  Minn.,  U.S.A.  Eng.  Pat.  100,488, 
Mav  12.  1010.  (Appl.  No.  6816  of  1916.)  Under 
Int.  Conv.,  Ma\    15.  1915. 

SEEU.S.Pat.  1,159,032 of  1015  :tbi-.i..  L915,  1256. 
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Nickel   ores;    Treatment   of - 


F.    A.    Eustis, 


Boston.  Mass.,  U.S.A.  En?.  Pat.  101,285, 
June  28,  1916.  (Appl.  No.  9100  of  1916.)  Under 
Int.  Conv.,  Aug.  24,  L915. 

See  r.S.  Pat.  1,212,334  of  1917  ;  this  J..  1917,390. 

Tungsten;  Process  for  producing  homogeneous 
articles  of  any  desired  form  out  of  pun  — .  O. 
Voigtlahder,  Essen,  Germany.  I'.s.  Pat. 
l,224,242,Mayl,1917.  Date  of  anpL.Mar.22,1913. 

See  Ft.  Pat.  455,313  of   1913  :  this  J.,  1913,  919. 

Refractory-metal  tube.  W.  D.  Coolidge,  Schenec- 
tady, X.V..  Assignor  to  General  Electric  ('<>. 
r.s'.  Pat.  1,226,470,  May  L5,  H'lT.  Date  of 
appl..  Feb.  20,   L915. 

See  Eng.  Pat.  8702  of   1915  ;  this  J..   1910,  S50. 

Liquid  fuel  furnaces.     Eng.  Pat.  106,077.     See  I. 

Tunnel  muffle  furnaces  fur  burning  ceramic  ware  a  in! 
heating  metals,  chemicals,  and  other  materials. 
Ger.  Pat.  295,987.     See  1. 

Non-attrition  process  and  apparatus  for  washing  and 
sorting   can!    [ami   ores].     U.S.    Pat.    1,224,350. 

Production  of  pieces  of  tungsten  carbide  of  an)/ 
desired  size  or  shape.  Ger.  Pat.  295,726.  Sec 
VII. 


XI.— ELECTRO-CHEMISTRY. 

Current-potential   lines  ;    Some   particular  cases  of 

.     A.     11.     W.     At, 'ii.     Proc.     K.     Akad. 

Wetensch.  Amsterdam,  1917.  19,653—670,  768 — 
778.    J.Chem.Soc,  1917.  112,  ii..  163,  L90 — 191. 

The  form  of  the  curve  connecting  tin-  electrode 
potential  with  the  current  density  is  considered 
and  it  is  shown  that  the  limiting  current  is  pro- 
portional to  tin'  ion  concentration  of  the  solution 
and  to  the  diffusion-coefficient  and  inversely  pro- 
portional to  the  thickness  of  the  diffusion  layer. 

These  considerations  are  applied  to  the  electro- 
lysis of  solutions  containing  halogen  ions  with  a 
silver  anode.  The  most  favourable  conditions  for 
the  separation  of  halogen  in  the  form  of  silver 
halide  at  the  anode  with  a  minimum  loss  of  silver 
l>y  anodic  dissolution,  deduced  from  the  theory 
put  forward,  are  for  the  most  part  those  which 
have  been  found  most  satisfactory  according  to 
the  empirical  experiments  which  have  been  made 
by  various  observers.  The  fact  that  the  accuracy 
with  which  the  halogens  can  be  estimated  by  this 
method  increases  with  increase  in  the  atomic 
weight  of  the  halogen,  is  due  to  the  diminishing 
value  of  the  ionic  insolubility  product  of  the 
corresponding  silver  halides.  The  conditions 
favourable  to  the  formation   of  insoluble   metallic 

compounds  by  the  anodic  dissolution  of  the  tal 

are  also  derived  and  found  to  agree  with  those 
indicated    by    practice.     The    author's    views   are 

also   applied    to   tl Lectrolysis    of    solutions   of 

complex  salts,  the  alkali  silver  cyanide  solution 
being  specially  considered,  and  it  is  shown  that 
the  conditions  under  which  silver  cyanide  is 
deposited  on  the  anode,  thereby  increasing  the 
resistanre  and  reducing  the  current,  may  be 
deduced  from  the  theory.  To  avoid  this  in 
practice,  the  current  density  must  not  exceed  a 
certain  value,  which,  of  ionise,  depends  to  some 

extent  on  the  concentration  of  the  solution. 

Electro-reduction  of  nitrates  of  potassium  and 
lithium  by  alternating  current.  .1.  Isli.it  hko  and 
C.  Binggely.  Ann.  Cbim.  Analyt.,  1917,  22, 
81     84. 

The  authors  have  electrolysed  solutions  of  potas- 


sium and  lithium  nitrate  with  alternating  current 
under  various  conditions  to  investigate  the  factors 
determining  the  extent  to  which  reduction  takes 
place,  notation  of  the  electrodes  is  always 
accompanied  by  more  reduction.  The  electrode 
materials  used  vary  in  effect  but  can  lie  art 
in  the  following  order  of  reducing  power  :  cadmium, 
lead.  zinc,  copper.  Aluminium  becomes  coated 
with  oxide  and  the  solution  becomes  heated. 
Tables  are  given  showing  tie-  effect  of  varying 
initial  concentration  of  the  nitrates,  but  no 
general  connection  is  apparent.  Reduction  is 
more  rapid  in  solutions  containing  sulphuric  acid, 
but    the    electrode    is    quickly    attacked    with    the 

formation   of    a    precipitate    of    sulphate   of   the 
electrode  metal.— YV.  H.  P. 

Electrolytic  analysis  with  small  platinum  clet 
Goocb  aid   Kobayashi.     See  XXIII. 

Patents. 

Gas  reactions:  Apparatus  for  effecting  endothermfm 

— ■ — bi/  means  of  an   electric  are.      .1.     \.   Currie, 

Toronto,  Canada.     Eng.   Pat.    105,953,   Mav   1, 
19111.     (Appl.  No.  6229  of  1916.) 

A  pais  of  tubular  electrodes  with  wide.  tlat. 
annular  arcing  surfaces  are  arranged  opposite  to 
one  another,  aul  a  relatively  thick  annular  arc  is 
produce  I  between  the  tlat  en  Is.  h\  means  of  a  suit- 
able high  tension  current.  The  ah-  or  gas  is  drawn1 
oi'  forced  through  the  electrodes,  and  also  drawn 
through  the  annular  arc.  The  electrodi 
cooled,  the  upper  one  by  an  external  uat  er-.iacket , 
ami  the  lower  one  by  circulation  of  water  in  the 
hollow  walls  of  t  h     electrode. — J.  ii.  l\  K. 


Generating  electricity;   Apparatus  for- 


.  S.  A. 
Reed,  New  York.  I'.s.  Pat.  1.225,175,  Mav  8, 
1917.     Date  of  appl.,  Jan.  U>.  I'M  1. 

Ax   extended  surface  of  a    fused   acid   electrolyte, 
containing  a  metallic  oxide,  such  as  a  manganese 
oxide,    which    is    reducible   to   a   lower   .1 
oxidation,  is  subjected  to  a  gas  containing  ox 
in  an  oxidising  region,  and  to  carbon  or  hydrogen 
in  a  reducing  region.     The  1  arhon  or  hydrogen  is 
supplied  as   fuel   independently   of  the  electrod 
and    the    electrolyte    is    maintained    in    a    fused 
condition.     The    two    regions    are    in    open    com- 
munication  below    the   surface   of  the   electrolyte 
only,  and  an  electrode  is  in  each  case  in  conductive 
contact   with  the  electrolyte  in  the  oxidising  and 
reducing  regions  respectively,  the  electrodes  being 
included  in  a  suitable  circuit. — B.  X. 

Process   of   securing    combustible    fluids   from    <ar- 
bonaceous  solids.     I'.s.  Pat.  L,224,78S.    See  ll\. 

Method    of    producing    carbonic    ".rale.     I'.S.    Pat. 
1,225,396.     See  11a. 

Electrolytic  production  of  metallic  sulphides.     Eng. 
Pat.    105,830.     .sc,     VII. 

Device  for  electrolysis   [of  alkali  chlorides]   with  a 

mercury   cathode.      tier.    Pat .    L'lla.suii.      See    VII. 

[Glass]  insulator.     U.S.Pat.  1,225,147.     See  VIII. 


XII.— FATS;    OILS;    WAXES. 

/■'(/'.-    Sources  of   in   Germany   in    L916.     WJj 

Fahrion.     Z.  angew.  Chem.,  I!'17.  30,  126     L2& 

Increased  cultivation  of  poppy,  rape,  and   to  ■•< 

less  extent  of  tlax.  lias  yielded  considerable  quanta 
ties  of  oil.     Linseed  oil  was  used  as  an  edible  ofl 

Only  in  certain  districts  Of  Saxons  and  Silesia.  I  — - » — t 
year  t  he  bulk  of  the  oil  from  this  source  was  '  -  d  for 
munitions,    and    the    remainder    was    used    in    the 
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manufacture  of  margarine.  Sunflowers  were  also 
extensively  cultivated.  According  to  an  American 
report  from  Dresden,  over  300,000  kilos,  of  sun- 
flower seed  oil  was  obtained  in  lal5  ;  but  this 
estimate  is  decidedly  too  high  seeing  that  in  1910 
only  100  tons  of  seed  was  obtained  from  every 
77  tons  sown.  Horse  chestnuts  contain  in  the 
dry  condition  about  (3%  °f  a  yellow  oil  which 
resembles  rape  oil  and  is  edible.  The  extraction 
of  this  oil  has  now  been  undertaken  by  a  department 
of  the  German  War  Office,  and  the  residue  is  used 

,  as  fodder.     The  expectations  of  obtaining  fat  from 

:  yeast  have  not  yet  been  fulfilled.  Experiments 
made  at  the  close  of  last  year  on  the  removal  of  the 
germs  from  cereals  with  a  view  to  obtaining  the 
oil,  have  given  much  more  promising  results.  Wheat 
contains  2  to  3%  of  germs;  rve,  2-5  to  4%  ;  barley, 
2  to  3-5%  ;  oats,  3  to  4%  ;  and  maize,  10  to  14%. 
The  germs  contain  about  12%  of  fat  and  about  35% 

j  of  protein.  The  annual  production  of  wheat  in 
Germany  is   15  million  tons,   and  if  only   1%   of 

.  germs  was  separated  from  10  million  tons,  and  10% 
of  oil  was  obtained  from  these,  the  total  yield  of  oil 
would  be  10,000  tons.  Millers  are  now  compelled 
to  separate  tne  germs  and  to  deliver  them  to  the 
War  Department.  Rye  is  freed  from  husks  in  one 
machine  and  then  crushed  in  a  second  machine, 
and  the  germs  are  separated  by  sifting.  In  the 
case  of  wheat  they  are  sifted  from  the  coarser  and 
medium  grains.  The  grain  oil,  when  refined,  is 
suitable  for  the  manufacture  of  margarine,  and  for 
other  edible  purposes.  In  Austria  the  Oil  and  FaG 
Control  has  bought  up  all  used  coffee  grounds  to 
extract  from  them  the  12%  of  oil  which  they  con- 
tain.  More  than  4000  "  fat-retainers  "  have  been 
affixed  to  the  sewage  outlets  of  different  towns, 
but  so  far  these  have  not  fulfilled  expectation.      A 

,  sample  of  the  crude  "  fat  "  was  found  to  contain 
about  50%  of  water  and  dirt.  When  purified  by 
boiling  with  dilute  sulphuric  acid  it  yielded  a 
yellow-grey  fat  which  would  be  suitable  for  technical 
purposes. — C.  A.  M. 

Fish  oils  [herring  oil]  ;    Chemical  composition  of . 

J.   A.   B.   Svendsen.   Tidsskrift  for  Kemi,    1916, 
Heft  14-16.    Z.  angew.   Chem.,  1917,  30,  Ref.,  34. 

Herring  oil  was  found  to  contain  the  following 
fatty  acids  in  approximately  the  proportions 
given  : — Myristic,  6  ;  palmitic,  17  ;  Bull's  C10-acid, 
12  :  stearic.  2  ;  oleic,  7  to  8  ;  isolinolic,  0  to  7  ; 
gadoleic.  10  ;  erucic.  16  ;  clupanodonic  acid  and  new 
acids,  CjoHjoOj,  C21H3203and  C\,H3102,  together  7 ; 
acids  not  identified,  10%;  and  residue  from  the 
distillation,  6%.— C.  A.  M. 

Seeds    of    Spartium    junceum ;      Lipolytic    enzyme 

and    oil     in    .     M.     Raffo.     Annali  Chim. 

Appl.,  1917,  7,  157—164. 

The  berries  of  the  tree  ginestra  (Spartium  junceum, 
Linn.)  contain  a  lipolytic  enzyme  which  hydrolyses 
oils,  very  slightly  in  an  acid  medium  but  to  a  con- 
siderable extent  in  the  presence  of  sodium  carbonate. 
For  example,  on  treating  10  grms.  of  sesame  oil 
with  0-5  grm.  of  the  powdered  seed  for  96  hours 
at  38°  to  40°  C.  in  the  presence  of  12  c.c.  of  iV/10 
sotfiuin  carbonate  solution,  the  acidity  due  to  the 
action  of  the  enzyme  corresponded  with. 190  c.c. 
of  iV/10  alkali.  This  was  the  highest  degree  of 
hydrolysis  reached.  Similar  results  were  obtained 
with  arachis  and  cottonseed  oils.  The  most  favour- 
,  able  alkali  concentration  was  from  8  to  12  c.c.  of 
I  jV/10  sodium  carbonate.  The  berries  contain 
about  10%  of  a  greenish  oil,  with  an  aromatic- 
odour  and  a  bitter  taste.  A  sample  had  the 
following  characters: — Sp.  gr.  at  15°  C,  0-9403; 
refractometer  reading  (Zeiss)  at  25°  C,  73-5°  ; 
acid  value,  91  ;  saponification  value,  198-6  ; 
iodine  value,  134  ;  Hehner  value,  89-85;  Reichert- 
Meissl  value,  0-44.     Fatty  acids  : — Sp.  gr.  at  17°  C. 


0-9208;  m.pt.,26°— 27°  C;  and  solidif.  pt..  21-3°  C. 
The  oil  may  be  classed  among  the  semi-drving 
oils.— C.  A.  M.  ■     h 

Cottonseed  oil;   Incomplete  hydrogenation   of . 

H.  K.  Moore,  G.  A.  Bichter,  and  W.  B.  van 
Arsdel.  J.  Ind.  Eng.  Chem.,  1917.  9,  451 — 462. 
Cottonseed  oil  was  partially  hydrogenated  under 
varying  conditions  of  temperature,  pressure,  etc-., 
and  the  changes  in  its  physical  and  chemical 
characters  were  determined.  The  relative  propor- 
tions of  oleic  and  linolic-  acids  in  the  hydrogenated 
products  were  determined  by  the  lead-ether 
method  and  from  the  iodine  values  of  the  fractions. 
It  was  found  that  while  both  linolin  and  olein 
were  hydrogenated  more  rapidly  at  a  high  tem- 
perature (200°  C.)  than  at  a  lower  temperature 
(125°  0.)i  the  linolin  was  hydrogenated  relath 
more  rapidly  at  the  high  temperature,  so  that 
under  such  conditions  the  olein  tends  to  accumulate. 
In  other  words  there  is  a  more  "  selective  " 
hydrogenation  of  the  more  highly  unsaturated 
glycerides  at  the  higher  temperature.  Increasing 
the  pressure  (e.g.,  to  20  and  40  lb.)  has  the  opposite 
effect  to  increasing  the  temperature,  the  action 
being  less  "  selective  "  than  at  a  low  pressure. 
The  conditions  necessary  for  obtaining  a  product 
with  the  same  iodine  value  as  another,  but  relatively 
higher  in  saturated  glycerides  and  linolin,  are  the 
use  of  a  lower  temperature,  higher  pressure,  more 
violent  agitation,  and  a  larger  percentage  of 
catalyst.  The  linolin  may  be  hydrogenated  to  olein 
with  only  the  slightest  increase  in  the  saturated 
glycerides,  by  working  at  a  high  temperature,  low 
pressure,  with  little  agitation,  and  with  onlv  a 
small  amount  of  catalyst.  The  speed  of  hydro- 
genation of  cottonseed  oil  increases  with  the 
increase  in  the  temperature,  pressure,  agitation, 
and  amount  of  catalyst.  'This  increase  in  velocity 
of  hydrogenation  is  approximately  proportional  to 
the  increase  in  the  pressure  or  amount  of  catalyst, 
whilst  an  increase  of  10°  C.  between  160°  and 
180°  C.  (the  ordinary  temperatures  in  practice) 
increases  the  velocity  by  about  20  %.  The 
solidification  point  ("  titer  "  test)  of  the  fatty 
acids  first  falls  to  a  minimum  point  before  rising, 
which  is  in  accordance  with  the  fact  that  a  mixture 
of  two  solid  fatty  acids  melts  at  a  lower  tempera- 
ture than  either  of  its  constituents.  To  reach  a 
given  titer  at  125°  0.  requires  about  four  times 
as  long  a-s  when  the  hydrogenation  is  effected  at 
200°  C,  which  corresponds  with  an  average 
coefficient  of  about  20%  for  every  10°  C.  The 
chromogenetie  substance  which  gives  Halphen's 
reaction  was  destroyed  after  15  mins.'  hvdrogen- 
ation  with  2%  of  nickel  catalyst  at  150°  to  160°  C. 
The  iodine  value  of  the  oil  had  then  fallen  from 
104-9  to  97-6.  With  regard  to  the  effect  of  various 
impurities  on  the  activity  of  nickel  catalysts,  it 
was  found  that  nickel  chloride,  reduced  iron,  and 
sodium  chloride,  sulphate,  and  nitrate  had  no 
effect,  but  that  sodium  sulphide  gradually  de- 
stroyed the  activity,  whilst  sulphur  destroyed  it 
immediately. — O.  A.  M. 

Hydroxy-fatty   acids  ;    Behaviour   of    Hie   hydroxyl 

group  of on  catalytic  hydrogenation  by  means 

of  nickel.  T.  Jurgens  ami  W.  Meigen.  Chem. 
Umschau,  1916.  23.  99—102.  116—120.  Z. 
angew.  Chem..  1917,  30,  Kef.,  34. 

On  hydrogenating  the  esters  of  ricinoleic  acid, 
especially  castor  oil,  with  a  nickel  catalysi  as  in 
Normann's  method,  below  200  ('.,  practically 
only  the  double  bond  is  saturated,  but  above  that 
temperature  the-  hydroxy]  group  is  also  reduced, 
sometimes  even  more  rapidly  than  the  double 
bond.  Ricinoleic  acid  itself  is  but  lilt  I.-  affected 
at  the  lower  temperature:  ;d  the  higher  temperature 
a  pronounced  reduction  of  the  hydroxy!  group 
takes  place.     In  the   : n  . I  mgenation  of  castor  oil 
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by  means  of  nickel  oxides,  as  in  Erdmann's  method, 
the  hydroxy]  group  is  reduced  much  i  iidly 

than  the  double  bond.     In  experiments  with  . 
ot     nickel    catalyst,    under    high    pressure,    '*. 
.  linn  of  the  hydroxyl  group,  but  not  that  of 
tie-   double    bond,    proceeded    more   slowly    than 
under    atmospheric     pressure.     Tin-    explanation 
of  this  is  afforded  by  Le  Chatelier's  rule,  ■■"  i  ording 
to  which  the  increase  in  the  tension  of  the  ste 
caused    by    the    decomposition    of    the    hydroxyl 
group  temls  t.i  prevent   further  decomposition  of 
this  group.     If  the  steam  produced  in  the  d 
sition  is  allowed  to  escape  from  the  autoclave,  the 
hydroxyl  value  of  the  hydrogenated  fa(    will   be 
considerably  lower.-    < '.  A.  M. 


Hardened   oils;     Analysis   of 


Identification 


of  hardened  marine  animal  oits  unit  rape  »ii.  W  • 
Nbrmann  and  E.  Efugel.  Chem.  Qmschau.  1916, 
13.     131      133.     /..    angew.    Chem.,     1917,     30, 

K.t..    ins     109. 

The  separation  of  arachidic  acid  and  identfication 
by  its  melting  point  is  insufficient  in  some  cases  to 
identify  hardened  marine  animal  oils  or  rape  oil. 
If.  however,  pure  stearic  acid  is  added  and  the 
melting  point  again  determined,  a  higher  or  a 
lower  value  'a ill  he  found  according  to  the  relative 
proportions  of  arachidic  ami  stearic  acids.  The 
authors  employ  the  neutralisation,  value  for  a  more 
precise  determination.  This  is  hest  effected  by 
saponifying  the  fatty  acids  with  excess  of  alkali 
and  titrating  hack  with  hydrochloric  acid.  A 
dire,  t  determination  with  N  in  alkali  is  uncer- 
tain on  account  of  the  separation  of  these  acids 
with  high  melting  point  during  the  titration. 

I  I  .  .1  .  1  I  . 

Pots  :     By-products      of    I  In'    hydrolysis    of . 

[Glycerin  from  waste  fats.]  Ilenkel  und  Co. 
Seifenfabr.,  1916,  36,  769—770.  '/■■  angew. 
Chem.,  L917,  30,  Ref.,  ins. 

Crude  glycerin,  made  from  wast.-  fait\  materials 
which  have  undergone  some  decomposition  by 
fermentation,  may  show  abnormalities  on  analysis. 
Its  specific  gravity  may  he  lower  than  usual  and 
its  oxidation  value  by  the  bichromate  method  may 
ex.eed  100%.  This  lias  I. • -en  traced  to  the  presence 
of  n-propyleneglycol  (trimethyleneglycol).  It  is 
stated  that  the  quantitative  determination  of 
glycerol  in  presence  Of  t  he  latter  can  he  made  by  t  he 
isopropyl  iodide  method  of  Zeisel  and  Stritar  (this 
J..  1902,  992).     II.  .1.  II. 

Soap  substitutes  and  washing  powders.     M.  Bottler. 
Eunststofie,    L916,    6,   301.     Chem.-Zeit.,    L917, 

41,    Hep..    130. 

Soap  substitutes  now  on  the  market  in  Germany 

consist  of  mixtures  of  c  lay.  <  halk.  alkali  carbonates, 
sodium  sulphate,  sodium  silicate  and  gelatin  or 
other  binding  material  :  a  small  quantity  of  boric 
acid  or  salicylic  acid  i-  added  a-  a  preservative. 
Substances  containing  saponin  arc  sometimes 
added  to  the  mixture.  \  material  fur  washing 
fabrics  is  prepared  from  the  tryptic  enzyme  of  the 
pancreas,  but  this  preparation  cannot  be  used  at 
temperatures  above  10  C.  \  solid  soap  is  made 
by  heating  together  In  kiln-,  of  resin.  1-5  kilo.s.  of 
sodium  '  arbonate,  and  3-5  litres  of  water  and  then 
adding  7<>  kiln-. .  .i  i  laj .  5  kilns,  of  sodium  carbonate, 

and      10     lilies    of     water.      The     washing     powders 

usually  consist  of  mixture-  of  sodium  or  potassium 
carbonate,  ammonium  chloride,  clay,  and  saponin, 
and  sometimes  perborates;  sodium  peroxide  and 
carl  M.n  tetrachloride  a  re  also  used  in  these  mixtures. 
One  soap  powder  whi.  h  is  sold  contains  17  %  of  soap, 

'■■",,    "I    re-iu    -nap.    and    80%    of    fillers,    the    latter 

including  50%  of  sodium  carbonate  and  a  quantity 


of  .-.odium  silicate.  The  use  of  an  extract  of 
linseed  has  been  proposed  a-  a  binding  material 
for  soap  substitutes,    -\\  .  r.  S. 

/'    ergents   containing   saponin:     Determination   of 

,,iil"  a    in .      A.    l.irun   and    .1.     I 

mann.     Seifenfabr.,     1916,    36,     753—754.      /.. 
■  hem.,  1917,  30,  Ref.,  110. 
Tin:  titration  of  active  oxygen  with  permanganate 
in  tin-  presence  of  saponin  is  difficult  ami  uncertain 

on    account    of    the    foam    prodi I.     The    latter 

cau^e,  no  difficulty  in  the  i  domet  ric  del,  rminatioa, 
1''. xi  rai  t  ion  of  the  saponin  with  i  arhon  tetrachloride 
increases  rather  than  decreases  the  difliculty. 
Erven  with  materials  containing  little  saponin. 
extraction  with  carbon  letra<  blonde  i-  unu.-. , .. 

—II.  I.  II.' 

Patents. 

Corn  [maize]  oil ;    Manufacture  of .     A.  W.   II. 

Lenders  and  11.  P.  Bauer,  IVdar  Rapids.  Iowa, 
U.S.  Pat.  1.225,661,  Ma\  ,s.  1917.  Uate  of  appL, 
Nov.  ::.  1915. 

M  uzi:  is  steeped  in  an  acid  (sulphurous  ai  id  |  solu- 
tion,   and    then   crushed    and    separated   from   the 
-eiius.      The  latter  arc  washed   in  water  contain 
sufficient    alkali  to   neutralise   the   acid    reman 
from  the  steeping  process,  and  arc  then  dried   and 
their   oil   expressed. — C. A. M. 

Emulsions  of  compound  waves  :    Method  of  mat 

nml   the   product   <>/'  said   mtlhod.     <■■    \\ . 

Miles.  Belmont,  .Mas-.'  r.s.  Pat.  1,224,948, 
.\la>  s.  L917.     Dateofappl.,July21,  1915. 

Paraffin  wax.  preferably  in  preponderating  pro- 
portion, is  melted  with  a   relatively   hard    «.-•■ 
nigh  m.  pt.,  and   the  resulting  mixture  is  heated 
with  soap  and  a  suitable  quantitj   of  water  for  the 
emulsitication  of  the  paraffin  wax  with  the  soap. 

— C.  A.  M. 

Colour  concenlrali    for  edible  oil  or  fit  contj 
r.s.  Pat.  1,224,910.     See  \\\\. 
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Turpentine;    Oil  of recovered  in  the  digestion 

ndphate   wocia   pidp.     O.    M.    liaise   and    II. 
Dedichen.     Her..  1917,  50,  til*:;     630. 

In  the  manufacture  of  wood  pulp  by  tin-  alkali 
sulphate  process,  generally  from  a  mixture  of  spruce 
and  pine  woods,  a  volatile  oil  is  obtained  having  a 
very  had  odour  due  to  mercaptans.  After  elimina- 
tion nf  the  sulphur  compounds,  either  by  fra 
distillation  or  carefully  regulated  oxidation,  the 
refined  oil  is  very  similar  to  ordinary  oil  of  turpen- 
tine and  serves  as  a  commercial  substitute.  The 
yield  of  oil  per  ton  of  cellulose  ranges  from  I — !••"> 
kilos,  for  spruce  and  up  to  10  kilos,  for  pine  wood.    Oi 

distillation  of  the  crude  oil  with  sleaui  in  pri 

of  mercuric  chloride,  about  8%  of  a  thick  browa 
resinous    fluid    remains    behind.      The    purified    oil 
has  been  subjected  to  an  elaborate  process  ol 
tional  distillation  and  separated  into  two  mail 
ponents :       o-pinene     in      larire      proportion     and 
9-pinene  in  small  quantity  :     there  were  probably 

also  traces  of  dipentene.      The  tf-pinene  has  I n 

fully  characterised  and  yields  no  pirn,  a 
oxidation  with  permanganate.  This  oil  is  therefor* 
•  <i  similar  to  ordinary  oil  of  turpentine,  only 
differing  in  the  fact  that  tin-  j-pinene  contained  in 
the  by-product  oil  is  dextro-rotatory  whereas  thai 
in  tie-  natural  nil  is  laevo-rotatory.  'the  a-pinene 
apparently  is  capable  of  passing  through  the 
alkaline  digestion  process  without  change,  wheMM 
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in  the  bisulphite  pro*  ess  it  is  ((inverted  quantita- 
tivrlv  into  the  stable  hvdroearbon,  p-cymene. 

-  J.  F.  B. 

Patents. 

(a)  Titanic  oxide  product  and  method  of  obtaining 
the  same,  (b)  Composite  titanic  oxide  pigment 
innl  method  for  producing  tin-  same,  (c)  Method 
for  producing  basic  titanic  sulphate  products  ami 
pun-  titanic  oxide  therefrom.  L.  E.  Barton. 
Niagara  Falls.  X.Y..  Assignor  to  The  Titanium 
Allov  Manufacturing  Co.,  New  York.  LT.s. 
Pats".  (A)  1.223.356.  (b)  1.223,357.  and  (c) 
1,223,358,  Apr.  21.  1917.  Dates  of  appl.,  (A), 
July  27.  1915,  (B)  and  (c)  Aug.  29,  1910. 

(a)  Titanic  oxide,  containing  traces  of  chloride, 
.  is  obtained  by  heating  a  mixture  of  100  parts  by 
volume  of  titanium  tetrachloride,  200  parts  of 
water,  and  35  parts  of  sulphuric  acid  to  expel 
hydrochloric  acid,  and  calcining  the  residue.  The 
oxide  is  very  friable,  highly  absorptive,  with 
sp.  gr.  3-5  to  3-65,  while  by  reflected  light,  yellow  ish 
by  transmitted  light,  and  yields  a  bluish-white 
paint  with  oil.  (b)  A  base  or  an  "  extender 
pigment  "  is  suspended  in  a  solution  of  titanium 
sulphate,  the  solution  is  electrolysed  and  heated,  ! 
so  as  to  precipitate  basic  titanium  sulphate  on  the  ' 
■  suspended  particles,  and  the  composite  precipitate 
calcined,  (c)  A  solution  of  titanic  sulphate 
whicli  may  have  been  previously  rendered  basic 
by  treatment  with  lime  and  filtering  oft"  the  pre- 
cipitated calcium  sulphate,  is  electrolysed  and  at 
the  same  time  heated  not  quite  to  boiling  point, 
wherebv  a  basic  titanic  sulphate  is  precipitated. 

— B.  V.  S. 

i  Paint*  and  pigments:  Manufacture  of .  II. 
Wade.  London.  From  The  Titanium  Alloy 
Manufacturing  Co.,  New  York.  Eng.  Pat. 
105.962,  May  2,  1916.     (Appl.  No.  6298  of  19 Hi.) 

See  U.S.  Pat.  1,218,161  of  1917  ;  this  J.,  1917,  463. 
Zinc  oxide  may  be  used  in  place  of  or  in  addition 
to  white  lead. 

Floor  covering  [linoleum  substitute] ;  Composition  for   '■ 

use  as or  for  other  purposes.     New  Shepley 

Linoleum  Co..  Ltd..  and  W.  Barton,  Manchester. 
Eng.  Pat.  105.864.  Oct.  19,  1916.  (Appl.  No. 
14.839  of  1916.) 

Leather  is  passed  successively  through  dis- 
integrating ancl  grinding  machines  which  reduce  it 
to  a  soft,  stringy  substance  or  wool.  This  is  put 
through  cleaning  or  dressing  machines,  in  which 
the  finer  material  is  forced  through  a  sieve  by 
means  of  a  fan.  The  sifted  material  is  then 
mixed  with  boiled  linseed  oil,  or  linoleum  cement, 
and  any  desired  colouring  matter  and  or  filler  in  a 
pug-mill,  and  the  dough  applied  under  pressure 
to  a  canvas  or  other  backing.  The  best  results 
are  obtained  by  using  the  following  proportions  : 
leather  dust.  50  :  linoleum  cement,  16  ;  colouring 
matter.  16. — E.  W.  L. 

Manufacture  of  insoluble  a:o  dyestuffs.     Ger.  Pat.    j 
297,185.     See  IV. 

Manufacture  of  monoazo  dyestuffs  suitable  for  the 
production  of  pigments.  Ger.  Pat.  297,414. 
See  IV. 


XIV— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Patent. 

India-rubber     and     india-rubber     compounds     and 

substitutes;  Vulcanisation  of .     G.  E.   Heyl, 

London.     Eng.     Pat.     105,831,    Julv    3,     L916. 
(Appl.  No.  9337  of  1916.) 

Finely    ground    oil-shale    containing    sulphur    is 


employed  as  a  vulcanising  agent.  The  hydrocar- 
bons present  in  the  shale  are  said  to  assist  t  he 
vulcanisation  process,  and  to  improve  the  product  by 
rendering  it  more  homogeneous  and  prevent  in s 
blooming.— E.  W.  L. 


XV.— LEATHER  ;    BONE  ;    HORN  ;    GLUE. 

Patents. 

Sizing    solution    and    method,    of   making    tin-    s 
U.S.   Pat.    1.22  1.125.     See   VI. 

Composition  for  use  as  floor  covering  or  for  other 
purposes      Eng.    Pat.    105,864.     'See    XIII. 


XVI.— SOILS ;  FERTILISERS. 

Soil  ;  Organic  matter  of the — ■ — .  V.  A  study  <>(  tin 
nitrogen  distribution  in  different  soil  types.  C.  A. 
Morrow  and  R.  A.  Gortner.  Soil  Sci.,  1917,  3, 
297—331.  (See  this  J.,  1917,  226,  227,600.) 
The  distribution  of  the  organic  nitrogen  of  soils. 
as  determined  by  the  Van  Slyke  method  of 
analysis,  is  essentially  the  same  for  all  types  ol 
soil.  Experiments  were  made  to  find  the  effect 
of  the  presence  of  ignited  subsoil  upon  the  relath  e 
amounts  of  the  products  formed  by  hydrolysing 
a  pure  protein-fibrin  from  blood,  the  ratio  of  ignited 
material  to  protein  being  20  :  1.  The  results  for 
ammoniacal  nitrogen  were  not  alTected,  but  the 
humin  nitrogen  was  greatly  increased,  and  the 
bistidine  fraction  disappeared  completely.  Hence 
the  data  found  for  the  nitrogen  distribution  in 
soils  are  only  useful  for  comparing  one  soil  with 
another.  The  presence  of  carbohydrates  in  soils 
probably  accounts  for  much  of  the  total  humin 
found,  for  they  yield  furfural  on  treatment  with 
acid,  and  the  furfural  combines  with  or  adsorbs 
other  nitrogenous  compounds,  thus  causing  an 
apparent  increase  in  the  total  humin.  The  true 
humin  nitrogen,  which  comprises  from  22-93  to 
28-27%  of  the  total  nitrogen,  is  left  in  the  residual 
soil  after  the  hydrolysis  with  acid.  The  fraction 
of  nitrogen  removed  from  a  colourless  solution  by 
the  addition  of  calcium  hydroxide,  representing 
3-26 — 9-2 1°0  of  the  total  nitrogen,  consists  almost 
entirely  of  material  of  non-protein  origin :  it 
should  lie  recorded  separately.  The  concentration 
and  volume  of  the  hydrochloric  acid  used  for  the 
hydrolysis  are  without  influence  provided  that 
the  acid  be  as  strong  as  that  of  constant  boiling 
point,  and  the  ratio  of  acid  to  soil  be  at  least  2:1. 
Such  acid  extracted  an  average  of  72  19%  of  the 
total  nitrogen  of  the  soils  investigated,  the  mini- 
mum being  66-63%  and  the  maximum  77-65".,. 
The  results  of  other  workers  gave  an  average  of 
75-19%  for  37  soils  of  widely  different  origin. 

— E.  II.  T. 

Plant  toxins  ;  Soil  constituents  which  inhibit  the 
action  of — — .  E.  Truog  and  J.  Sykora.  Soil 
S.i.,  1917,  3,  333—351. 

The  main  conclusion  drawn  from  the  investigation 
of  the  influence  of  calcium  carbonate,  finely 
divided  quartz,  and  of  kaolin,  upon  the  toxic 
action  of  copper  sulphate,  copper  nitrate,  and 
sodium  arsenite  on  wheat,  seedlings,  was  I  hat  the 
ameliorating  effects  of  these  substances  is  condi- 
tioned quite  as  much  by  chemical  reactions  as  by 
physical  actions,  e.g.,  adsorption.  The  artificial 
cultures  used  were  (a)  250  grms.  of  quartz  sand, 
(li)  225  grms.  of  sand  and  25  grms.  of  quartz  Sour, 
(c)  225  grms.  of  sand  and  25  grms.  "f  kaolin. 
These  were  put  in  tumblers,  treated  with  a  mineral 
nutrient   solution,   and    then   planted    with   wheat 
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s Ilium's.     The    controls    of    quartz    sand    also 

received  the  nutrient  solutions,  and  the  moi  ture 
content  ol  all  was  kept  at  13%.  The  copper 
sulphate  was  used  in  concentrations  varying  from 
.V  300  to  \  L0,  and  in  each  case  tin'  toxic  action 
was  proportional  to  the  concentration;  with 
\  300  to  \  50  solutions  the  plants  in  (b)  and  (c) 
were  superior  I"  tin's.'  in  (a),  a  result  explicable 
on  the  assumption  that  the  poison  "as  adsorbed 
on  the  surface  <>f  the  quartz  and  the  kaolin, 
similar  experiments  with  the  addition  of  calcium 
carbonate  showed  the  remarkable  ameliorating 
effect  oi  this  substance.  The  tests  with  copper 
nitrate  confirmed  the  results  obtained  with  the 
sulphate.  The  toxic  effects  of  sodium  arsenite, 
applied  in  concentrations  ol  \  HHHi  t<>  V  Inn. 
were  masked  and  about  equal  in  (a)  and  (c),  but 
the  plants  in  (b)  were  practically  unhurt,  probably 
owing  .to  the  oxidation  of  arsenite  to  the  less. 
poisonous  arsenate  by  catalytic  impurities  present 
in  the  quartz  Hour.  The  toxicity  of  sodium 
arsenite  in  pure  quartz  sand  was  not  influenced  by 
the  presence  of  calcium  carbonate;  the  beneficial 
effect  of  quart/.  Hour  was  not  enhanced  by  the 
carbonates,  but  with  kaolin  the  carbonate  produced 
.i  marked  si  imulation.  The  toxic  effect  ol  cultures 
containing  200  or  more  parts  per  million  of 
guanidine  carbonate  became  evident  after  3 — 5 
.lays,  and  the  plants  wilted  and  died  in  a  short 
time.  Kaolin,  on  the  other  hand,  exerted  a  very 
beneficial     effect,     particularly     upon     the     root 

development,   which   was   not    enhi 1    by   the 

presence  of  calcium  carbonate.  Seedlings  grown 
in  kaolin  cultures  containing  1000  parts  per 
million  of  guanidine  carbonate,   showed  roots  as 

good  as  those  of  plants  grown   in   sand    01    quart/ 

flour    containing    200    parts    per    million.     This 

action  may    be  '\ui'  to  the  acidic   nature   of    kaolin. 

which  would  form  an  insoluble  compound  with 
guanidine.  Experiments  with  guanidine  car- 
bonate (in  concentrations  of  2im,  500,  and  loon 
parts  per  million)  on  an  arid  red  clay,  both  in 
limed     and     unlimed     cultures,     showed     that     the 

ameliorating  effect  of  the  clay  was  greater  than 
that  of  pure  kaolin.  Calcium  carbonate  had  an 
inhibiting  <  ffect  on  the  plants  grown  in  the  kaolin 
culture  containing  1000  parts  per  million  of 
guanidine  carbonate,  but  was  without  action  on 
the  corresponding  clay  cultures.  Experimenting 
with  two  field  soils  contained  in  large  pots,  it  was 
Observed   that    vanillin  was  toxic  on  a  poor  sandy 

soil  containing  neither  nutrients  nor  limestone; 
but  when  nutrients  were  present,  and  to  a  lesser 
extent  when  limestone  was  added,  the  toxic  action 

Has  much  reduced.  Similar  tests  on  an  acid  silt 
loam  soil,  rich  in  potash  and  nitrogen,  showed 
that  vanillin  was  apparently  harmless:  when 
calcium  carbonate  was  present,  a  depressing  effect 
was  noted. — E.  II.  T. 
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So&s  :     Extraction     mul     saturation 

Volatile  antiseptics.     .!.  P.  du  Buisson.     Soil  Sci., 
Hi  17.  3,  353     382. 

Tin:  effects  of  treating  a  silt  loam  (Volusia)  and  a 
day  loam  (Dunkirk)  soil  with  volatile  antiseptics 
was  to  increase  the  yields  of  oats  and  wheat 
subsequently  grown  in  them.  The  order  of 
efficiency  was:  alcohol  (90%),  ether,  benzene, 
toluene,  commercial  gasoline;  the  last-named 
usually  proved  detrimental.  The  silt  loam 
responded  better  than  the  day  loam.  The 
residual  effects  of  the  antiseptic  treatment  upon 
the   second    crops    (buckwheat    following   oats,   and 

oats  following  wheat'  were  beneficial,  but  less 
marked  than  the  effects  upon  the  first  crops.  Very 
little  difference  was  observed  between  the  satura- 
tion and  the  extraction  methods  of  applying  the 
antiseptics.  By  extraction  with  alcohol,  a  sub 
stance  was  isolated  which  proved  toxic  in  water 
cultures    but     harmless     in     the      "il     itself.       The 


antiseptic     treatment     enhances    ammonification 

i i  the  outset,  the  maximum  being  reached  after 

ii   weeks:   nitrification   was  inhibited   during  the 
same  period,  but  began  again  after  12  weeks.     The 

v.at.i  -soluble  salts  in  the  sod       liowed  a  tendency 

t.i  increase.     After  two  croppings,  the  effect  of  (he 
antiseptics  upon  ammonification  and  nitrification 

disappeared.  The  l.enelicial  effects  "i  applying 
'■  volatile  antiseptics  are  not  due  to  a  change  in 
the  physical  nature  of  the  soil,  nor  to  the  sup- 
pression of  toxins,  nor  to  the  production  ..I  acid 
by  oxidation  of  the  antiseptic;  they  can  only  be 
correlated  with  biological  i  banges.      E.  11.  T. 

Soil  solution  obtained  by  the  action  of  u  hydraulic 
press.  <i.  Kainanu.  S.  Mar/.,  and  II.  Bauer,  he. 
Mit.  Bodenkunde,  1916,  6,  27.  .!.  Chem.  SocJ 
1917,  112,  i.,  311— :>ll>. 

The  authors  point  out  that  the  analysis  of  drainage 

waters  I i  soils  does  not  afford  an  accural  e  means 

of  determining  the  composition  of  the  normal  soil 

solution,  as  drainage  onl>  ".  curs  w  hen  the  soils  are 
supersaturated.       For  this  reason  they  adopted  the 

method    of    forcing    water    out     of    the    soil    with   a 

hydraulic  press.     Samples  of  :;  kilos,  of  soil  were 
taken  Iron  i  lie  fields  and  subjected  to  a  pressure  of 
300  kilos.  io  the  square  cm.,  the  liquid   expressed 
being  then  analysed   lor  calcium,  uiagnesiiun,  sul- 
phates,    phosphoric     acid,     and     potassium.     The 
sampling  was  done  on  six  different   occasions  over 
a  period  lasting  from  Maj  to  October;   both  surface 
and  subsoil  were  used.     The  calcium  content    was 
found  to  vary  considerably    in  the  surface  soil, 
in  the  subsoil  it   seemed   fairly    constant,  except 
a  rise  in  midsummer.       Potassium,  contrary    to  the 
generally    accepted   \iew.   behaved   very    much  like 
calcium,  that    is.   its  content    fluctuated   according 
to  the  genera]  concentration  of  the  soil  solution. 
rising    when    evaporation    look    place    and     b< 
lowered    by   spells  of   wet    weather.      further,  there 
was  evidence  of  potassium  and  calcium  being  tn 
ported    from   the   subsoil   to   the   surface   during  a 
prolonged  period  of  drought,  but  no  evidence 
obtained   that    adsorption    exerted    any    regulat 
effect   on   the   concentration   of   the   soil    solution. 
The  exchange   of    bases   only   occurred   when  the 
proportion  which  the  dissolved  substances  bore  to 
one  another  was  all  .red.      The  authors  suggest  ' 
the  selective  action  of  the  plant  roots,  by  throwing 
the  soil  solution  out  of  equilibrium,  would  ha\ 
considerabh.    effect    in    bringing    fresh    supplies    of 
nutrient  substances  into  solution.     The) 
that  the  pressure  method  of  obtaining  sod  water 
is  only  applicable  in  the  case  of  soils  made  up  of 
very    fine    particles    or    containing   a    considerable 
amount  of  humus. 

Garbage  tankage;     its  composition,   the  availab 
oj  lis  nitrogen,  and  its  usi   as  "  fertiliser.     P.  .1. 
Schroeder.     J.  Ind.  Eng.  (hem..  1917,  9,  513— 
518. 

Ix  about  half  of  the  large  cities  of  the  Tinted  SI 

the  garbage,  i.e.,  household  refuse,  food  waste.  eU  .. 
is  treated   for  recovers    of  mease,  and   the  residual 
matter,  known  as  tankage,  is  of  value  as  a  low  -grade 
fertiliser.      In  1914  about   1,200,000  tons  of  garl 
was    thus    treated,    ami     vielded,     besides    gn 
173,000  tons  of  tankage  valued  at  about  £230,000. 
The  garbage  is  first  sorted,  to  remove  broken  jl 
tins,  etc.,  and  then  treated  by  one  of  the  folio* 
methods:     (1)  beating  with  steam  under  pri    - 
pressing  out   the  water  and  liberated  fats  as  com- 
pletely   as   possible,   separating  the  fats  from  the 
water  by  settling  and  skimming,  and  in  some  • 
ext  racting  the  dried  residue  with  gasoline  t< 
more   fat  ;     (2)   (rushing  to   uniform   size,   dryingi 
ext  racting  with  gasoline,  and  grinding  the  residue  ; 
(3)  boil iir,  with  gasoline  to  evaporate  moisture  and 
extract  fats  at  the  same  time.      In  some  plants  the 
aqueous  extract    obtained    bj    the  first   method  hi 
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concentrated  to  a  syrupy  liquid,  known  as  "  stick," 
and  mixed  with  the  tankage  before  the  latter  is 
dried.  Garbage  tankage  is  a  coarse  brown  powder, 
either  granular  or  finely  fibrous,  and  usually  eon- 
tains  pieces  of  broken  bone,  glass,  or  crockery, 
the  amount  of  which  depends  on  the  efficiency  of 
the  sorting  of  the  garbage.  The  accompanying 
table  shows  the  average  percentage  composition  of 
garbage  (7.5  samples)  and  tankage  (20  samples  from 
different  plants,  4  of  which  did  not  remove  fats). 


potash,  as  sodium  platinichloride  is  not  readily 
washed  out  of  the  precipitate  by  alcohol.  B¥ee 
sulphuric  or  nitric  acid  or  organic  matter  should 
not  be  present,  but  evaporation  should  be  stopped 
while  some  free  hydrochloric  acid  still  remains. 
Where  much  soda  is  present  the  potash  is  best 
first  precipitated  as  cobaltinitrite.  For  the  collec- 
tion of  the  platinichloride  an  ordinary  Gooch 
crucible  with  asbestos  felt  gives  more  accurate 
results,  though  it  is  less  convenient,  than  a  filter 


Moisture. 

Ash. 

Ether 
extract. 

Potash. 

Nitrogen. 

P.O.. 

Combustible 

matter. 

73-7S 
3-67 

3-60 
29-15* 

5-32 

4-92* 

0-27 
0-80* 

0-7 
2-78* 

0-43 
3-56» 

22-63 

*  Percentage  referred  to  dry  matter. 


Efforts  have  been  made  recently  to  utilise  tankage 
as  a  cattle  food,  and  flotation  processes  have  been 
devised  to  remove  particles  of  hard  matters.  It  is 
used  most  extensively,  however,  as  a  base  in  the 
preparation  of  mixed  fertilisers,  for  which  purpose 
its  physi.  al  characters  render  it  well  suited.  A 
certain  quantity  has  been  used  with  success  as  a 
complete,  low-grade  fertiliser.  Its  high  content 
of  organic  matter  increases  its  value  for  soils  deficient 
in  humus.  It  commands  a  relatively  low  price  owing 
to  a  widespread  belief  that  its  nitrogen  is  of  very 
low  manurial  value,  but  from  experiments  described 
the  author  concludes  that  this  belief  is  unwarranted. 
The  alkaline  permanganate  method  indicated  that 
40%  or  more  of  its  rutrogen  is  "  available  "  (as 
compared  with  57  °t,  in  the  case  of  cottonseed  meal), 
and  good  results  were  obtained  also  in  experiments 
on  nitrification  by  Lipman's  method  (this  J.,  1910, 
1108).  ^Nearly  one-quarter  of  the  total  nitrogen 
in  tankage  is  soluble  in  water,  and  this  proportion 
could  be  increased  considerably  by  treatment  with 
sulphuric  acid. — J.  H.  L. 

Potash  [in  fertilisers] ;  Study  of  the  determination  of 

chiefly   concerned   with   the   Lindo-Gladding 

method.     P.  L.  Hlbbard.     J.  Ind.  Eng.  Chern.. 
1917,  9,  501—513. 

The  author  has  made  an  exhaustive  study  of  the 
method  of  the  U.S.  Association  of  Official  Agricul- 
tural Chemists  for  the  determination  of  potash  in 
fertilisers  (U.S.  Dept.  Agric,  Bureau  of  Chem., 
Bull.  107).  The  method  consists  in  extracting 
the  material  (10  grms.)  with  boiling  water,  pre- 
cipitating iron,  calcium,  phosphates,  etc.,  with 
ammonia  and  ammonium  oxalate,  evaporating  an 
aliquot  part  of  the  filtrate  (corresponding  to  1  grm. 
of  material)  with  sulphuric  acid,  and  incinerating, 
and  determining  the  potash  in  the  residue  as 
platinichloride.  The  following  are  some  of  the 
author's  conclusions.  Ammonium  oxalate  should 
not  be  added  until  the  liquid  is  alkaline  with 
ammonia  (which  should  not  be  used  in  excess), 
and  if  there  is  more  than  enough  phosphoric  acid 
i  to  combine  with  the  alkaline-earth  bases,  no 
oxalate  should  be  added,  as  it  increases  the  amount 
of  phosphate  remaining  in  solution.  When  much 
phosphate  is  present  a  special  procedure  is  necessary 
—either  addition  of  excess  of  calcium  and  re-pre- 
cipitation, or  greater  dilution,  for  potash  is 
adsorbed  by  the  gelatinous  phosphate  precipitate. 
Addition  of  a  little  sugar  during  evaporation 
reduces  spattering.  Carbon  should  be  burnt  off 
I  at  a  low  temperature  and  the  residue  raised  to  a 
J  moderate  red  heat  only  for  a  few  minutes.  For 
j  accurate  results  in  the  precipitation  of  potash,  the 
•  concentration  of  the  latter  should  not  be  sufficient 
to  produce  an  immediate  precipitate  with  platinic 
chloride,  and  the  amount  of  the  latter  added 
should  not  be  much  more  than  required  for  the 


tube.  Drying  may  be  carried  out  between  100° 
and  140°  C,  but  1  hour  at  120°  C,  is  usually 
sufficient.  The  perchlorate  method  of  determining 
potash  was  found  to  be  longer,  more  difficult,  and 
more  costly  than  the  platinichloride  method.  A 
bibliography  of  the  subject  is  appended  to  the 
paper. — J.  EL  L. 

Extraction    of   potash    from    silicate    rocks.     Ross. 
See  VII. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Beet    molasses  :     its    composition    and    utilisation. 

S.  J.  Osborn.       Met.  and  Chem.  Eng.,  1917,  16, 

436 — 443. 
The  paper  opens  with  some  observations  on  the 
conventional  melassigenic  factor  of  5  for  the  ash 
of  molasses  which  is  based  on  the  fact  that  in  both 
beet  and  cane  molasses  the  quantity  of  sugars 
present  is  five  times  that  of  the  ash.  In  beet 
molasses  sucrose  with  but  a  trace  of  invert  sugar 
is  present,  whilst  cane  molasses  contain  sucrose 
and  invert  sugar  in  approximately  equal  pro- 
portions. The  various  precipitation  processes 
for  the  recovery  of  crystallisable  sugar  from 
molasses  are  described  and  discussed.  The 
baryta  process  appears  to  be  only  in  operation  at 
one  place,  Wallaceburg,  Ont.,  Canada.  It  is 
carried  out  in  iron  tanks  with  false  bottoms  of 
60-mesh  wire.  The  required  amount  of  barium 
hvdroxide  is  first  introduced  in  the  form  of  a 
milk,  followed  by  the  undiluted  molasses  j  the 
precipitate  forms  readily  on  stirring  at  40° — 50°  C. 
The  pasty  mass  is  drained  on  the  screen,  washed 
first  with  the  sweet  water  from  a  previous  charge, 
then  with  water  containing  a  little  barium 
hydroxide.  The  washed  precipitate  is  suspended 
in  water,  treated  with  carbon  dioxide,  and  tin- 
filtered  solution  mixed  with  fresh  juice.  The  main 
difficulty  is  the  regeneration  of  the  barium  oxide, 
which  requires  an  extremely  high  temperature  in  an 
electric  furnace.  In  Germany  the  strontia  process 
is  employed,  being  worked  at  five  large  factories 
obtaining  molasses  from  a  number  of  beet  factories  ; 
the  strontia  process  is  combined  with  the  destruet  iy< 
distillation  of  the  mother-liquors.  In  the  Unit. d 
States,  Steffen's  lime  process  is  worked.  Powdered 
quicklime  is  added  slowly,  with  mechanical  stirring 
and  artificial  cooling.  The  apparatus  has  a  laS 
central  well  and  several  hundred  cooling  t  ul.<-s. 
and  a  propeller  draws  the  liquid  down  through  1  he 
well,  forcing  it  up  through  the  tubes.  When  the 
precipitate  of  tricalcium  sucrate  has  Eormed,  u  is 
drained  in  filter-presses,  washed  with  cold  wal  er,  and 
used  for  liming  fresh  juice.  One  ..1  the  maw 
essentials  for  satisfactory   working   is  the  use  ot 
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extremely  finely  ground  lime,  graded  from  the  ball  | 
mill  by  means  of  an  air-current  ao  that  98 — 99% 
will  pass  through  a  200-mesh  sieve.  The  presence 
of  more  than  2  ",,  of  water  is  the  form  Of  hydroxide 
i-.  objectionable.  Calcium  oxide  will  combine  with 
Mitral'  in  preference  to  water  so  long  as  the  former 
is  in  excess,  hut  if  owing  to  slow  stirring,  too  fast  or 
uneven  addition,  or  too  coarse  powder,  the  lime  is 
locally  in  execs-,  it  becomes  bydrated  and  useless  ; 
excessive  foaming  may  cause  the  same  defect. 
The  theoretical  quantity  of  lime  required  is  18 

of  the  sugar,  but  100°o  is  considered  good  ill 
practice.  The  temperature  must  he  as  low  as 
possible,  but  good  results  can  be  obtained  up  to 
17  c.  The  economy  of  lime  is  greater  the  higher 
the  concentration  of  the  sugar  solution,  but  the 
liquid  becomes  too  thick  tor  efficient  circulation; 

in  Colorado  the  molasses  is  diluted  7 — 10  times  to 
i  a  solution  containing  ."> — 7%  of  sucrose.  The 
addition  of  lime  is  continued  so  as  to  leave  about 
0  l%ol  sucrose  in  the  mother  liquor  ;  beyond  this 
point  the  consumption  of  lime  is  excessive.  Tho- 
io  igh  washing  of  the  filter-press  cake  is  diflicult 
I. eeause  the  Cake  is  somewhat  soluble,  and  constant 
attention  is  required  to  avoid  "  channeling." 
The  great  disadvantage  of  the  Steffen  process  is  t  hat 
certain  impurities  are  co-precipitated  with  the 
sucrate  and  accumulate  in  continuous  work, 
making  it  necessary  to  discard  a  portion  of  the 
molasses  at  regular  intervals,  as  these  impurities 
render  the  n  associates  extremely  viscous  and 
interfere  with  crystallisation.  A  comparison  of  the 
'  purity  "  of  the  juice  obtained  by  decomposition 
of  t  he  three  kinds  of  sucrate  shows  :  barium  process 
93*05,    strontium    S8-33,    and    calcium    81-22%. 

—J.  F.  B. 

Sorghum  juice  ;   Chemical  changes  caused  by  defeca- 
tion   of       —    for    syrup    manufacture.     A.    K. 

Anderson.     .1.  Ind.   Eng.  t'heiii..    1917,  9.  -192 — 
499.     (See  also  Bryan,  this  J.,  1912.  696.J 

In  Minnesota,  in  the  larger  factories,  sorghum  juices 
destined  for  the  production  of  syrup  are  defecated 
by  lime  :  in  the  smaller  ones  as  a  rule  no  lime 
is' added  but  impurities  are  skimmed  off  from  the 
juice  in  the  course  of  evaporat ion.  A  third  method 
which  has  been  proposed,  but  not  yet  adopted,  is 
to  heat  the  juice  for  30  niins.  with  acid  calcium 
phosphate  by/..  .">  lb.  per  1000  gallons!  and  then 
neutralise  with  lime.  The  acid  phosphate  inverts 
some  of  the  sucrose  present  and  thus  tends  to 
prevent  crystallisation  of  the  resulting  syrup. 
Moreover,  the  precipitate  of  tricaleium  phosphate 
formed  has  a  clarifying  action  on  the  juice.  The 
author  has  studied  the  effect  of  all  these  methods  of 
defecation.  The  results  are  discussed  in  detail. 
Tb  judge  by  the  commercial  quality  of  the  products 
the  phosphate  method  gives  rather  better  syrups 
than  the  lime  method,  but.  taking  into  account, 
the  cost  of  working,  the  lime  method  is  considered 
preferable.  As  regards  the  amount  of  lime  to  be 
used,  that  calculated  from  a  titration  of  the  juice 
with  sodium  hydroxide  in  presence  of  phenol- 
phthalein  produces  proper  defecation  with  the  mini 
mum  darkening  of  the  juice. — J.B.L. 

p-TolyUtydraeones  "J  l-arabinose,  rhamnose,  fucose, 
d-mannose,  'i"'l  d-galactose.  A.  YV.  Van  der  Haar. 
Kec.  Trav.  Chun.  Pays-Bas,  1917.  36,  316 — 351, 

Tin-:  p-tolylhydrazoncs  of  2-arabinose,  rhamnose, 
rucose,  d-mannose,  and  d-galactose  (m.  pts.  160  . 

ltiii  .  169  .  190  191  .and  168  t'.i.spct  ively)  were 
prepared  by  heating  equal  quantities  of  sugar  and 
purified  /etolylhydrazine  in  20  parte  of  96%  alcohol 

until  all  the  sugar  had  dissolved  and  for  I.",  nuns, 
longer.      The   cooled   liquids   in   all   cases   deposited 

tab  "i  hydrazone  within  -I  hours,  and  the 
products  were  re-crystallised  trom  alcohol  or  water. 
'lie-  characters  of  these  hydra-zones  are  described. 


with  illustrations.  They  are  all  less  soluble  than 
the  corresponding  phenylhydrazones.  and  might 
Serve  for  identifying  any  one  of  the  sugars  named, 
in  presence  of  xylose,  Isavulose,  or  dextrose,  none 
of  which  gives  a  crystalline  product  within  121  hours 
under  the  conditions  stated.  Mannose,  which 
yields  a  \ery  insoluble  tolylhydrazone  of  high 
melting  point,  can  also  be  similarly  detected  in 
presence  of  other  monoses,  and  arabinose  in  presence 
of  rhamnose  within  certain  limit--.      J.  II.  L. 

Starch  :    Polarimetric  determination  of in  the 

presence  of  other  optically  active  substances.    ('. 

Baumann  and   J.   Grossfeld      /..    Inters.   Nalir. 

OenuRsm.,    1917,    33,   97—103.      .1.   ('hem.  Soc. 

1917,  112,  ii..  223  224. 
THE  method  described  is  particularly  useful  for  the 
est  i mat  ion  of  starch  in  products  which  contain  starch 
paste,  dextrins.  and  sugars,  and  depends  on  t  he  fat  t 
that  starch,  whether  raw  or  heated,  is  precipitated 
completely  by  lead  tannate  when  the  latter  i.-  formed 
in  tin-  starch  solution.  Ten  gram-  of  the  substai 
under  examination  i-.  shaken  for  15  mills,  (or  for 
]  hour  if  dextrins  are  present  I  in  a  100  c. ".  flask 
with  75  c.c.  of  water  ;  .">  c.c.  of  10",,  tannin  solution 
is  then  added,  followed  by  .">  c.c.  of  basic  lead  acetate 
solution,  and  the  mixture  i*  diluted  with  sodium 
sulphate  solution  to  100  c.c.  After  filtration.  GO 
c.c.  of  the  clear  filtrate  is  mixed  with  3  c.c.  of  21 
hydrochloric  acid  and  heated  for  15  mins.  in  a 
boiling  water-bath,  then  cooled:  20  c.c.  ol  2! 
hydrochloric  acid  and  •"  c.c.  of  sodium  phospho- 
tnngstate  solution  (12  grms.  of  sodium  phosphate 
and  20  gnus,  of  sodium  tungstate  per  Hit)  c.c.)  are 
added,  the  mixture  i-  diluted  to  LOO  c.c.  filtered, 
and  polarised  in  a  200  mm.  tube.  Another  portion 
of  .">  grin-,  of  the  sample  i-  heated  directlj  with 
hydrochloric  at  id  (compare  Ewers'  method,  t  his  J., 
1908,  238)  and  the  solution  polarised  after  thi 
addition  of  a  further  20  r.c.  of  hydrochlorii  ai  id 
and  clarification  with  sodium  phosphotung 
The  difference  between  the  two  polarimeter  readings 
i-  multiplied  by  .">•  I  I  I  to  obtain  the  percent  - 
starch  present  :  this  factor  is  calculated  from  the 
average  rotatory  power  of  various  starches,  the 
average  being  [a]D  Is;:  7  .     On  account   of  the 

presence  of  acetates  in  the  first  part  of  the  process, 
it  is  necessary  to  add  :'.  c.c.  of  hydrochloric  aeidj 
instead  of  2  c.c.  as  given  by  Ewers,  to  bring  the 
acidity  of  the  mixture  to  the  required  concentra- 
tion -.the  additional  quantity  of  hydrochlorii  arid 
introduced  after  the  inversion  is  for  the  purpose  of 
insuring  the  complete  precipitation  of  organic 
base-,  alkaloids,  etc..  which  mav  be  present  ; 
sodium  phosphotungstatc  fails  to  effect  their  entire 
removal  from  the  more  dilute  hydrochlorii 
solution.  The  error  of  the  method  does  not  ■ 
0-2%  when  dealing  with  substances  containing  from 
10  to  00 %  of  starch  together  with  large  proportions 
of  sucrose,  dextrose,  dextrin-,  milk,  etc 

Patent. 

Thickening  agent    f.ir   printing   colours  find 
i. ei.  Pat.  2!'.".. f.Tu.     See  VI. 
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Enzyme    actions;  Domesli    application   of -tn 

Eastern      countries.      II.      < '.      l'riiuseii      (i 
Niederland.    ('hem.    Ver.,    Dec.    28,    191 
angew.  Chem.,  1917,  30,  256     2.V7. 
A  mii.ki.ikk  product    produced   by  grinding 
beans  with   water  contains  6-0°0  of  total  solids. 

.;   L3%  Of  proteins,  and    1-89'  ..  ol  tat   :  this  piodud. 
unless    boiled,    rapidlj    undergoes   lactic   a. 
mentation,  and  a  cheese  may  be  obtained  by  the 
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addition  of  a  quantity  of  tbe  fermented  liquid  to  a 
larger  volume  of  the  normal  liquid.  To  prepare 
au  extract  resembling  meat  extract,  the  cooked 
beans  are  subjected  to  the  action  of  fungi  which 
are  found  on  the  leaves  of  a  species  of  mallow 
(Hibiscus  tiliaceus),  tbe  mass  is  then  extracted  with 
salt  solution,  spices  are  added  to  the  extract,  and 
this  is  then  concentrated  to  a  thick  syrup.  A 
similar  product  is  prepared  from  a  mixture  of  soya 
beans  and  rice  by  the  action  of  fungi.  Another 
food  is  obtained  by  submitting  soya  bean  cakes 
to  the  action  of  fungi  found  on  banana  leaves,  etc. 
The  fungi  fovmd  in  rice  meal  and  rice  straw  are 
utilised  for  converting  rice  meal  into  alcohol  :  rice 
meal  may  be  saccharified  by  treatment  with  the 
fungi  occurring  on  banana  leaves  and  the  liquid 
obtained  is  subsequently  converted  into  rice  wine. 
One  of  the  most  important  results  of  enzyme 
action  is  the  production  of  sugar  in  the  palm  :  the 
stem  of  the  latter  is  free  from  sugar  but  contains 
large  quantities  of  starch  :  the  conversion  of  the 
starch  inio  sucrose  proceeds  in  the  tree,  but 
laboratory  experiments  with  the  separated  enzyme 
resulted  in  the  formation  of  dextrose  alone. 

—AY.  P.  S. 


Enzymes;   Formation  or  ■ 


.  M.  Jacobv.  Bio- 
chem.  Zeits..  1917.  79,35 — 50.  J.  Che'm.  Soc. 
1917.  112,  i.,  305.  (See  this  J.,  1916.  901,  1269.) 
The  following  substances  were  found  to  stimulate 
the  formation  of  a  urease  by  bacteria  :  dextrose, 
<i-galactose.  glycerol,  rf/-g]yceraldehyde,  dihydroxy- 
acetone.  pyruvic  acid"  "  and  lactic  acid.  The 
stimulating  action  of  these  substances  was  great. 
A  stimulating  action  was  shown,  but  less  markedly, 
by  d-laevulose,  d-  and  Z-arabinose.  Mannose, 
d-sorbose.  rhamnose,  heptose,  the  polysaccharides, 
glucosides,  and  the  sugar  alcohols  were  without 
action. 

Enzyme  fiction.  I.  Enzymic  degradation  of  poly- 
peptides. E.  Abderhalden  and  A.  Fodor.  IYi- 
mentforschung,  1916.  1,  533 — 596.  J.  Chtm. 
Soc,  1917,  112,  i..  306—309. 

The  authors  have  investigated  the  action  of 
eDzymes  on  synthetic  polypeptides  which  are 
formed  from  such  amino-acids  as  occur  naturally. 
All  comparative  experiments  were  performed  with 
one  and  the  same  solution  of  the  enzyme  prepared 
in  a  definite  manner.  Uniform  conditions  were 
also  maintained  in  other  respects,  and  it  is 
emphasised  that  the  results  obtained  are  only 
valid  under  these  conditions  and  do  not  apply, 
for  example,  to  processes  within  the  cell.  Solutions 
of  the  enzyme  were  prepared  from  dried  yeast 
according  to  Lebedev  ;  it  was  found  that  different 
consignments  of  the  preparation  from  the  same 
firm  showed  considerable  differences  in  activity. 
Strictly  comparable  experiments  were  therefore 
always  carried  out  with  the  expressed  juice  of 
yeast  from  a  single  consignment.  The  juice  was 
iairly  acid  to  litmus,  and  was  therefore  nearly 
neutralised,  since  otherwise  the  desired  regulation 
of  the  solutions  could  not  be  obtained.  The 
yeast-juice  was  preserved  until  constant  in  its 
behaviour  towards  glycyl-Meucine  as  substrate. 
The  greatest  stability  of  peptase  occurs  with  a 
hydrogen-ion  concentration  of  about  3  X  10~7  : 
variation  in  either  direction  caused  a  distinct 
decomposition  after  one  hour  at  25°  C.  and  the 
sensitiveness  was  greater  towards  an  increase  in 
the  hydrogen-ion  than  towards  an  increase  in  the 
hydroxyl-ion   concentration. 

The  rate  of  fission  of  a  number  of  dipeptides  by 
yeast  was  studied.  The  course  of  the  degradation 
at  different  H"  and  OH'  concentrations  (usually 
within  the  limits  »H=6-5 — 8-5)  was  followed  ;  it 
was  found  that  not  merely  the  rate  of  reaction  but 
also  its  nature  is  dependent  on  them.  Increase 
m  the  corn  .Titration  of  the  yeast  extract  greatly    > 


diminishes  the  rate  of  reaction,  but  this  depends 
also  on  the  acidity  or  alkalinity  and  on  the  amount 
of  yeast  peptase  present.  It  is  true  for  glvevl-/- 
leucine  in  very  dilute  acid  or  faint  lv  alkaline 
solution  (pH=6-20 — 7-50)  in  the  presence  of 
an  excess  of  yeast  extract,  whilst  increase  of  an 
originally  very  small  amount  in  this  interval 
increases  the  amount  hydrolysed.  Beyond 
Ph=8,  a  quantity  of  yeast  extract  which  pre- 
viously diminished  the  reaction  velocity,  is  found 
to  cause  a  further  increase.  The  amino-acids 
which  are  formed  as  products  of  hydrolysis 
can  exert  a  powerful  retarding  action  : 
glycine  behaves  thus  in  alkaline,  ("-alanine  and 
rf-leucine  only  in  acid  solution.  The  optimum 
hydrogen-ion  concentration  lias  been  determined  for 
a  number  of  polypeptides  wit  h  t  he  followng  results, 
the  values  of  pn  being  enclosed  within  bracket's  : 
glycyl-Meucine  (8-41,  8-50);  Heucvlglveine  (7-50. 
7-56)4  d-alanylglycine  (7-30—8-13);  ghvvl-,/- 
alanine  (7-30 — 7-91  >  :  rf-alanyl-Meurine  (6-76,  6-85  ; 
Meucyl-d-alanine  (6-80 — 7-,s9)  ;  dl-leucyl-Z-aspartic 
acid,  2%  (6-76);  rfMeucyl-f-aspartic  acid,  10% 
iiisO);  Meucylglycylglycine  (7-26);  Weucyldigly- 
cylglycine  (7-29);  Meucyltriglycylglycine  (7-28); 
Z-leucylpentaglycylglycine  (6-24).  The  results 
which  have  been  obtained  support  the  view  that 
enzymes  act  as  colloidal  catalysts  and  are  closely 
connected  with  the  work  of  Bredig  and  his  co- 
workers on  "  inorganic  ferments."  The  assumption 
that  an  enzyme  is  active  towards  a  definite  grouping 
of  atoms  is  not  supported  by  the  authors"  experi- 
ments. 

Pyruvic    acid;    Production    of by    biochemical 

oxidation  of  lactic  acid.  P.  Maze  and  M.  Ruot. 
Comptes  rend.  Soc.  Biol..  1916.  79,  706 — 710. 
J.  Ohem.  Soc.  1917.  112,  i..  310.  (Compare 
Maze,  this  J.,  1913.  503  ;  Fernbach  and  Schoen, 
this  J.,   1914.  97,  707.) 

Amylomyccs  Pouxii  (a  mould  related  to  Mucor)  and 
another  undetermined  fungus,  parasitic  on  maize, 
oxidise  lactic  acid  to  pyruvic  acid  in  a  solution 
containing  no  other  carbon  compound,  and 
ultimately  also  destroy  the  pyruvic  acid  formed. 
The  yield  is  better  with  free  lactic  acid  than  with 
calcium  lactate,  for  in  the  latter  case  the  solution 
becomes  alkaline  and  growth  is  inhibited.  As 
may  be  foreseen,  the  respiratory  quotient  is  low 
(0-77 — 0-90).  Similar  effects  may  be  obtained 
with  sucrose  in  thin  layers  of  a  solution  not  more 
concentrated  than  1%  (in  order  to  avoid  the 
formation  of  alcohol). 

Pentoses   and   compounds   of  pentoses ;    Utilisation 

of  certain by   Glomerclla   cingulata.     L.    A. 

Hawkins.     Arner.  J.  Botany,  1915,  2,  375 — 388. 

Previous  investigators  have  shown  that  pentoses 
and  pentosans  are  of  some  value  as  food  for  higher 
animals,  but  the  latter  appear  to  secrete  no 
enzyme  capable  of  hydrolysing  pentosans,  this 
transformation  being  probably  effected  by  intes- 
tinal bacteria.  Some  of  the  invertebrates  utilise 
pentoses  readily  and  can  probably  hydrolase 
some  pentosans.  Pentoses  have  been  found  to 
be  a  good  source  of  carbon  for  certain  fungi,  and 
there  is  evidence  of  decomposition  of  pentosans 
by  enzymes  secreted  by  fungi,  though  the  products 
of  such  decomposition  have  apparently  not  been 
identified.  In  experiments  with  Glomerella  cinait- 
lata  the  author  found  that  this  fungus  can  utili->- 
dexti-ose.  xylose,  arabinose,  xylan.  or  arabin  as 
sole  source  of  carbon.  The  three  sugars  are  most 
efficiently  utilised,  xylose  perhaps  best  of  all.  Tin- 
pentosans  are  much  less  readily  assimilated,  and 
arabin  less  readily  than  xylan.  The  presence  "i 
a  pentosanase  in  filtered  aqueous  extracts  of  the 
fungus  mycelium,  was  also  demonstrated  by  i by- 
conversion of  xylan  into  xylose,  the  latter  b 
isolated  in  crystalline  form. — J.  II.  L. 
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Glycerol :    -■-.'■/■   x>gh       ide  of 


.  I  by  bio- 


cal   synthesis.     E.    Bourquelot,    M.    Bridel, 
and    A.    Auhry.     Comptes    rerd.,    1017.    164, 
831-   - 

A  product  of  the  action  of  emulsin  i-gluco 
on  dextrose  and  glycerol,  obtained  in  a  Don- 
, 1\  -1  all  mi-  form  two  \  ears  ago,  has  since  crystallised 
on  prolonged  contact  with  alcohol  and  e  bei  al  low 
temperatures.  It  is  a  tnonoglucoside  of  glycerol, 
very  soluble  in  air,, h.. I  ;  m.  pt.  130°  135  C  and 
[o]=  -28-16°.  It  is  non-reducing,  and  is  hydrolysed 
h\  acids  and  bj  emulsin. — J.  H.  L. 

Polarimetric  determination  of  starch  in  presence  of 
other  optically  active  substances.  Baumann  and 
Grossfeld.     Set  XVII. 

iments  icith  pepsin  to  replace  rennet  [in  cheese- 
making],     Steuart.     See  XIXa. 

Relationship  between  antiseptic  power  and   i 

l-'i-i,.-,H„ •!-_', -r  and  .loachimaglu.    See  XlXu. 


XIXa— FOODS. 

Proteins  :    Chemistry  of  the .     E.  Herzfeld  and 

E.  Klinger.     Biochem.  Zeits.,  1917,  78,349—353. 
J.  Chem.  Soc,  1917,  112,  i.,  300—301. 

WHEN  serum  is  dried  in  a  film  on  a  glass  plate,  a 
product  is  obtained  which  is  soluble  in  water.  If 
however,  the  product  is  ground  up  in  a  niortar.  a 
powder  is  formed  which  is  no  longer  completely 
soluble.  The  following  explanation  is  offered  of 
this  "mechanical  denaturisation "  of  the  protein. 
The  scale  preparation  is  considered  to  consist  of 
spheres  of  the  protein  surrounded  by  a  layer  of 
protein  degradation  products,  to  the  presence  of 
which  the  disaggregation  of  the  protein  in  water  is 
due  (this  J..  1914,  707  ;  1915,  811).  By  grinding 
in  a  mortar,  the  spheres  are  broken  up,  and  fresh 
surfaces  an-  exposed  on  which  there  are  no  degrada- 
tion products,  and  o«  ing  to  the  exposure  of  surfaces 

of  protein  without  these  products,  complete  solu- 
bility is  no  longer  possible. 

Amino-acids  [from   proteins] :    Improvements  in    the 

copper    method     fur    determining    .     P.     A. 

Sober.     J.  Ind.  Eng.  Chem.,  1917,  9,501     504. 

The  author  has  previously  described  (see  Kober 
and  Sugiura,  .1.  Ajner.  Chem.  Soc.,  1013,  35,  1546) 
a  method  f,,i  determining  amino-acid  nitrogen,  in 
which  a  solution  of  the  amino-acids  containing 
sodium  borate  as  "buffer  salt"  is  treated  with 
a  suspension  oi  cupric  hydroxide.  The  latter 
combines  with  the  amino  acids  (and  polypeptides) 
forming  complexes,  some  of  which  are  soluble  and 
are  determined  after  filtration  by  titrating  the 
filtrate  with  thiosulphate  in  presence  of  potassium 
iodide,  wbilsl  others  are  insoluble  and  require  to  be 
freed  from  excess  ol  cupric  hydroxide  bj  treatment 
with  potassium  bicarbonate  before  their  amounl  can 
be  determined.  A  further  modification  is  designed 
to  make  allowance  for  the  presence  of  polypeptides 
the  free  amino  groups  of  which  react  with  the  coppi  t 
hydroxide.  In  the  present  paper  some  modifica- 
tions of  a  practical  nature  are  suggested  winch  are 
of  general  interest.  In  using  weighed  quan  itii  ol 
copper  sulpha:,-  crystals  for  standardising  the 
thiosulphate    solo  t  ion-.,     the    someuliat      variable 

moist  ur atenf     of    the    crystals    introduces    a 

sible   error.    The   author   suggests   drying  the 

tals  to  the  stage  of   mom  hydrate  m  a  tared 

tube   through    which   a    current    of   air   dried    by 

<  atrium  chloride  is  passed,  the  tube  meanwhile  being 

immersed   in  paraffin  at   250    C.     Suspensions  ol 


cupric  hydroxide  which  retain  for  months  their 
blue  colour  and  their  original  reactivity  towards 
amino-acids,  may  be  prepared  bj  precipitating 
copper  sulphate  solutions  uiih  slightly  less  than 
the  calculated  quantity  of  alkali,  with  the  precau- 
tions previously  indicated  [loc.  cit.).  A  saturated 
solution  of  potassium  iodide  containing  soluble 
starch  and  a,, -lie  acid  can  be  kept  colourless  for 
months  when  covered  with  a  layer  of  mineral  oil 
in  a  flask  fitted  tightly  with  a  siphon  tube,  the 
outer  and  lower  end  of  which  i-  provided  with  an 
automatic  pipette  for  drawing  off  small  quantities 
of  solution  as  reqxiired,  and  with  an  air  inlet  tube 
fitted  with  a  trap  containing  strong  alkali  to  wash 
the  entering  air.     At.  the  outset  the  solution  in  the 

tla^k   i.-.  treated    with  a   few  r.e.  of   copper  sulphate 

solution  and  after  half  an  hour  careful!)  rendered 
colourless  by  means  of  thiosulphat  e  solution  and 
then   boiled   for   half  an  hour. — J.  II.  L. 

Arainine     in     proteins:      Determination     »/ . 

B.   C.    P.   Jansen.     (hem.    Weekblad,    H»17.    14, 
125— 120.    Z.  angew.  (hem..  1917,  30,  Ref.,  111. 

The  arginase  for  use  in  the  method  described 
(this  J.,  1917,  502)  is  prepared  from  the  livm 
of  a  recently  killed  dog  or  cat.  This  is  I 
with  water,  and  triturated  to  a  thin  paste  with 
quartz  sand,  water,  and  toluene.  The  paste  is 
submitted  to  dialysis,  centrifuged  for  a  short 
time,  and  the  resulting  turbid  liquid  treated 
with  2  vols,  of  alcohol  and  1  vol.  of  ether.  The 
precipitate  is  centrifuged,  washed  with  alcohol, 
and  suspended  in  water.  The  arginase  pn 
lion  thus  obtained  will  keep  unaltered  for  3  months 
in  an  Ice-chest.  Arginase  can  he  used  for  the 
determination  of  creatine  as  well  as  of  arginine. 


TAme  :    !>'  ii<  lion  of 


tehen  esc-/  as  n  iieul, 


in  dairy  products.    II.  .1.  Wichmann.      t'.S.  Pept. 
of  Agric,  Bull.  No.  524,  .May  7.  1917,  1     22, 

The  .eh  of  milk,  of  unneutralised  cream,  and  of 

unsalted  butter  made  from  the  same  contains 
from  21  to  23%  of  calcium  oxide;  when  lime 
has  been  added  to  the  cream  in  the  process  of 
manufacture,  the  quantity  of  calcium  oxide  in  the 
ash  increases  to  above  25%,  the  increase  varying 
with  the  amount  of  lime  added  and  the  ,1, 
washing.  The  same  holds  good  with  salted 
butters,  provided  that  the  calcium  oxide  is  cal- 
culated on  the  .salt-free  ash.  Some  dairy  salts 
contain  calcium  sulphate  and  this  increases  the 
calcium  content  of  the  ash.  but  a  determination 
Of  the  sulphate  in  the  ash  would  allow  a  correction 
to  be  mad,-  for  this  impurity.  The  ash  of  milk, 
cream,  or  butter  is  determined  in  the  usual  way. 
and,  in  the  case  of  salted  butter,  the  quantity 
of  salt  in  the  ash  is  determined  gravimet  rically. 
To  determine  the  calcium  oxide  in  the  ash.  the 
latti  r  (obtained  from  10  to  50  grms.  of  the  sample) 
is  dissolved  in  dilute  hydrochloric  a,  id.  t  he  - 
neutralised  with  sodium  hydroxide,  acetic  acid  is 
added,  and  the  calcium  precipitated  from  the  hut 
solution   by   addition   of   ammonium   oxalate. 

— W.  P.  S. 


]',  petJI  .-      Expi  rime, its    villi 


to    re/iliice    renin'. 


[in  cheese  making],    D.  W.  Steuart.   J.  Bd.  Agrio., 

1017.   24.  .".7      59. 

[t  was  found  that  I  oz.  of  pepsin  powder  (1 — 11000) 
was  equivalent,  in  cheese  making,  to  I J  >■/..  ol 
stan, lard  rennet  extract,  and  that  it  was  impossible 
to  detect  any  difference  between  cheese  made 
With  pepsin  and  that  made  with  rennet.  To  pre- 
pare the  pepsin  solution  for  use.  2  lb.  of  common 
salt  and  3  oz.  of  boric  acid  should  he  dissolved 
in  1  trail,  of  water,  the  solution  boiled,  cooled  to 
104  F.  (40  C).  and  131  oz.  of  the  pepsin  powder 
then  added.— W.  1*.  S. 
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Sources    of  fat    in    Germany    in    191(5. 
See  XII. 


Fall  rion. 


Polarimetric  determination  of  starch  in  presence  of 
other  optically  active  substances.  Baumann  and 
Grossfeld.     See  XVII. 

Domestic  applications  of  enzyme  actions  in  Eastern 
countries.     Prinsen  Geerligs.     See  XVIII. 

Knzyme  action.  Enzymic  degradation  of  polypeptides. 
Abderhalden  and  Fodor.     See  XVIII. 

Utilisation    of  certain,    pentoses   and   compounds   of 
pentoses    by    Glomerella    cingulata.        Hawkins 
See  XVIII. 

Patents. 
Eggs  ;     Method  of  preserving .      M.    J.    Davis. 

'Brooklvn.  and  H.  A.  Metz,  New  York,  U.S.A. 

Eng.  Pat.   105.840,  July  19,   1910.     (Appl.  No. 

10,202  of  1916.) 
A  preserving  liquid  is  prepared  consisting  of 
bang  oil  in  which  resin  and  magnesia  have  been 
dissolved.  The  eggs  are  rubbed  with  this  solution 
in  the  cold,  or  are  dipped  in  the  heated  solution 
after  it  has  been  thinned  with  a  volatile  od. — J.H.J. 

Edible  oil  or  fat  compositions  ;    Colour  concentrate 

for .      C.   Ellis.   Montclair,   N.J.      U.S.   Pat. 

1.22  1.91".  May  8,1917.  Date  of  appl.,  Oct.  21,  1916. 

A  better  colour  concentrate  consists  of  the  liquid 
constituents  of  butter  fat  freed  from  water,  butyric 
acid,  and  casein,  and  saturated  or  substantially 
saturated,  with  yellow  colouring  material,  all  in  a 
sterile  com  lit  ion. — E.  W.  L. 

Blood  ;  Preparation  of  an  easily  digestible,  water- 
soluble,  stable  material  from .     F.  Sgalitzer, 

Munich.    Ger.  Pat.  296,925,  Jan.   16,   1916. 

Blood  from  which  the  fibrin  has  been  separated  to 
retard  coagulation  is  converted  into  an  easily 
digestible,  water-soluble  mass  by  freezing  it. 
allowing  it  to  thaw,  and  evaporating  it  to  dryness 
in  vacuo,  at  about  30°  C,  on  surfaces  heated  above 
the  coagulation  temperature  of  the  albuminous 
constituents.  The  dried  material  should  not  be 
heated  above  40°  C. — F.  Sp. 


XIXb.- WATER  PURIFICATION;  SANITATION. 

Water    analysis  :     Contributions    to    .     L.    W. 

Winkler.     Z.  angew  C'hem.,  1917.  30,  113— 116. 

Standard  caustic  soda  solutions.   To  prevent  standard 

i   solutions  of  caustic  soda  from  undergoing  change, 
.  the  solution  should  be  made  up  with  one-third  of 
its    volume    of    glycerol.     Hardness.     The    modern 
'  method  of  ascertaining  the  hardness  of  a  water  is 
',  to  determine  the  alkalinity  and  to  substract  the 
"  carbonate  "     hardness     calculated     from     this, 
from  the   total   hardness.     For  these   results,   the 
terms    "  carbonate  "    hardness    and    "  remaining  " 
hardness  should  be  used,  and  the  terms  temporary 
and  permanent  hardness  reserved  for  the  results  of 
the  soap  test.     The  reason  for  this  is  that  the  two 
methods  give  different  results  for  the  same  water. 
Determination  of  bromine.     The  residue  from  a  litre 
of  the  water  is  distilled  after  oxidation  with  per- 
manganate   in    presence,  of    manganous    sulphate, 
and   the   bromine   in   the   distillate   titrated   with 
:   arsenious     acid.     Determination     of     iodine.       The 
•  residue  from  a  litre  of  the  water  evaporated  with 
I  caustic  soda  is  ignited  and  dissolved,  the  solution 
acidulated  and  shaken  with  carbon  tetrachloride. 
The  depth  of  the  colour  produced  is  proportional 
to  the  amount  of   iodine  present.     Determination 
of  arsenic.     100  c.c.  of  the  water,  or  1  litre  con- 
centrated to  100  c.c,  is  introduced  into  a  flask  with 


zinc  and  sulphuric  acid,  the  neck  plugged  with 
cot  ton- wool  soaked  in  lead  solution,  and  the  mouth 
of  the  flask  tied  over  with  white  linen  moistened 
with  gold  chloride  solution.  The  reddish-blue 
colour  produced  is  proportional  to  the  amount  of 
arsenic  present.  Mineral  analysis.  The  results 
of  a  complete  mineral  analysis  should  be  checked 
by  dividing  the  weights  of  each  anion  and  cation 
found  by  its  equivalent  ;  the  resulting  quotients 
for  the  anions  are  added  together,  also  those  for  the 
cations  ;    the  two  sums  should  equal  one  another. 

—J.  H.  J. 

Antiseptic  power  and  valency  ;    Relationship  between 

E.     Fried  berger     and     G.     Joachimaglu. 

Biochem.  Zeits.,  1917.  79,  135—151.  J.  Chem. 
Soc,  1917,  112,  i.,  306. 

In  experiments  with  bacteria  and  protozoa  it  was 
found  that  compounds  of  trivalent  arsenic  (sodium 
arsenite  and  salvarsan)  have  a  greater  toxic  effect 
than  the  compounds  of  quinquevalent  arsenic 
(sodium  arsenate  and  atoxyl).  A  similar  difference 
was  observed  between  the  compounds  of  trivalent 
and  quinquevalent  antimony  (tartar  emetic  and 
potassium  pyroantinionate  respectively).  Arsenites 
inhibit  the  action  of  yeast  to  a  greater  extent  than 
do   arsenates. 

Role  of  inorganic  agencies  in  the  deposition  of 
calcium  carbonate.  Johnston  and  Williamson. 
See  VII. 

Garbage  tankage.  :  its  composition,  availability  of 
its  nitrogen,  and  its  use  as  fertiliser.  Schroeder. 
Sec  XVI. 

Patents. 

Water  ;     Method  for  obtaining   pure  from  salt 

water.  F.  T.  Evans.  Assignor  to  G.  H.  Benjamin. 
New  York.  U.S.  Pat.  1,225,118,  May  8,  1917. 
Date  of  appl.,  July  1.  1913. 

Salt  water  in  a  state  of  agitation  is  heated  by  a 
steam  coil,  and  the  vapour  given  off,  containing 
a  little  salt,  is  passed  into  a  vessel  in  which  it  is 
superheated  by  another  steam  coil  at  a  higher 
temperature  and  thus  expanded.  In  the  second 
heating,  the  salt  is  deposited.  The  superheated 
vapour    is    subsequently    condensed. — J.  H.  J. 

Water     jor     drinking     and     industrial     purposes ; 

Removal     of     iron     and     manganese     from . 

Permut  it -Filter  Co.,  G.  m.  b.  H.,  Berlin.  Ger. 
Pat.  297.300,  Feb.  14,  1911.  Addition  to  Ger. 
Pat.  211,118. 

Natural  waters  which  contain  iron  or  manganese 
in  organic  combination  are  usually  yellow  or  brown 
in  colour,  have  an  inky  taste,  and  may  remain 
clear  for  several  days.  The  iron  or  manganese 
may  be  removed  by  treating  the  water  with  a 
quantity  of  permanganate  insufficient  to  pre- 
cipitate the  total  iron  or  manganese  content, 
and  passing  it  over  higher  oxides  of  manganese 
deposited  on  natural  or  artificial  zeolites. — F.  Sp. 

Septic  tank.  XV.  C.  Ferguson.  St.  Louis,  Mo.  U.S. 
Pat.  1.22 1.913.  May  8,  1917.  Date  of  appl.. 
Nov.   16,   1916. 

A  vertical  cylindrical  chamber  is  provided  near 
the  middle  of  its  length  with  a  conical  throai 
piece,  the  walls  of  which  slope  downward  and 
inward.  Lugs  project  inward  from  the  throat 
piece  and  support  an  upright  conical  part  it  ion, 
thus  forming  a  settling  chamber  above  and  a 
digesting  chamber  below.  Solid  particles  in  the 
sewage  introduced  into  the  settling  chamber 
escape  into  the  digesting  chamber  through  the 
constricted  passage  between  the  throat,  piece 
and  the  conical  partition. — W7.  F.  F. 
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XX.— ORGANIC    PRODUCTS;      MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Opium;      Identification    of vnth    the    aid    of 

mi  conin  and  mecon  ie  acid.  <  >.  Tunmann.  Api  A  b..- 
Zeit.,   1916,  31,   109—500.  503     504.     J.  t'li.ru. 
S<>.-.,   1017.  112,  ii..  226. 
Zinc  chloro-iodide  is  a   suitable   reagent    for  the 

microchemical  detecti E  opium  in  broken  pieces 

and  ilusl  ;  when  the  preparation  is  gently  wanned 
with  the  reagent,  the  polygonal  epidermal  cells 
of  the  poppy  capsule  are  well  defined,  the  secondary 
membranes  1  >< -inu;  coloured  violet  -blue,  t  he  primary 
deep  yellow.  Tin-  meconic  acid  conteDl  ol  opium 
may  fall  as  low  as  1-5%.  In  usiiii.'  \ut  .-ni-ietli's 
method  of  testing  tor  meconic  acid,  it  is  necessary 
to  Biter  the  solution  of  magnesium  tneconate  at 
the  boiling  point.  In  addition,  it  is  frequently 
advisable  to  decolorise  the  aqueous  solution  of  the 
residue  obtained  from  the  alcoholic  extracts  by 
means  of  benzene  previous  to  boiling  with  mag- 
□esium  carbonate.  The  maximum  meconin  con- 
tent in  opium  in  seven  cases  investigated  was 
0-112%.  Little  reliance  ran  be  placed  on  the 
sulphuric  acid  test  for  meconin.  The  copper, 
silver,  ferrous,  and  pyridine  salts  of  meconic  acid 
are  suitable  for  its  microchemical  detection.     The 

Copper    Salt    forms    Ii      5 — Hl/i    long,    pale     yellow. 

intermingled  needles  and  rods  with  occasional 
nodules.  Limit  of  sensitiveness,  40 — 50  /ig.  In 
spite  of  their  smallness,  the  crystals  shine  brightly 
between  crossed  nicols.  The  silver  salt  appears 
under  the  microscope  as  \  ellow,  occasionally  almost 
black,  needles  (diameter,  15-  -25/t)  grouped  in 
clusters,  less  frequently  as  colourless  crystals, 
of  length  up  to  20  y..  In  polarised  light,  the 
smaller  nodules  show  a  dark  cross,  the  larger 
groups  appear  grey  and  greyish-brown.  Extinc- 
tion in  the  sintrle  crystals  is  parallel  to  the  long 
axis.  The  limit  of  sensitiveness  is  5  /ig.  The 
ferrous    salt     is    prepared    by    adding    a    main    of 

dehydrated  ferrous  sulphate  to  a  drop  of  meconic 

acid  ;  the  mixture  is  warmed  until  a  pale  red 
solution  is  formed.  After  five  to  ten  minutes, 
the  formation  of  reddish-brown  nodules  and  single 
crystals  is  observed,  the  latter  gradually  forming 
aggregates.  All  the  crystals  glow  red  in  polarised 
light  and  show  strong  pleochroism.  Limit  of 
sensitiveness,  15—  20  jili.  The  pyridine  salt  forms 
long,  fine,  colourless,  single,  prismatic  needles, 
occasionally  grouped  in  sheaves  ;  the  mean  length 
of  the  needles  is  (50 — 120 /t  and  mean  breadth 
2-3/i.  Between  crossed  nicols  they  appear  pale 
grey.  Limit  of  sensitiveness,  "'"/'u'.  Lastly,  the 
read  ions  with  zinc  chloro-iodidc  potassium  bis- 
muth iodide,  and  potassium  iodide-iodine  can  be 
used.  The  former  yields  a  yellow,  amorphous 
precipitate,  whilst  the  other  reagents  give  yellow 
or  yellowish-brown  nodules  and  sun-like  crystal 
aggregates  which,  with  the  last-named  reagent, 
attain  a   diameter  of  300 — 400  /i. 


-.     //.     P.   Karrer. 
(See   also  this   J., 


/;..  cacuamha  :    Alkaloids  of 
Bcr..    1017.    50,    582 — 586. 
1916,    1177). 

In  the  previous  paper  the  production  of  the 
iodide  of  a  quaternary  base,  dehydroemetine,  was 
recorded  as  the  result  of  the  oxidation  of  emetine 
with  iodine.  This  is  identical  with  the  rubremet- 
ine  of  ('an-  and  Pyman  (this  J.,  1914,  764);  its 
salts  are  not  decomposed  by  sodium  hydroxide. 
The  revised  formula  for  t  be  iodide  is  ( '._.,, 1 1 ,  ,Nt< )  ,1  : 
the  base  thus  contains  7  hydrogen  atom-,  less  than 
emetine  and  it  is  suggested  that  in  the  oxidation 
two  tetrahydroisoquinoline  rings  are  oxidised 
one  with  a  secondarj  X-atom  and  the  other  with 
a  tertiary  X-atom  forming  parti  of  two  contiguous 
rings.  Dehydroemetine  may  be  reduced  both  in 
alkaline  and  acid  media,  givim,'  differenl    products 


in  the  two  cases.  On  reduction  with  zinc  dusl 
and  sulphuric  acid  it  yields  a  white  substance, 
CsjHjoNjO*  which  is  not  identical  with  emetine 
and  has  therefore  been  named  isoemetine.  Neither 
isoemetine  nor  its  salts,  nor  the  product  of  its 
complete  mctbylation,  ChHjbN,04.CHs,(CH,I)  . 
with  methyl  iodide  and  sodium  carbonate,  sin.u 
any  tendency  to  crystallisation.  Emetine  and 
isoemetine  behave  differently  in  their  colour 
'.actions  with  diazotised  sulphanilic  acid  :  - 
Emetine  couples  with  this  reagent  only  in  alkaline 
solution  in  presence  of  sodium  carbonate;  if  the 
liquid  be  acid  it  remains  yellow.  Isoemetine  com- 
bines in  neutral  solution;  on  the  addition  of 
sodium  carbonate  the  liquid  clears  but  if  thj 
solution  be  then  acidified  the  colour  changes  to 
a  deep  violet-blue.  Isoemetine  is  rather  les;  lost) 
than  emetine.     J.  !•'•  B. 

Aconite    alkaloids.      Pyraconitine    and    pyraconint 

II.  Sclml/e  and  A.  l.iebner.  Arch.  Pharm..  1016, 
254.  5ii7 — 583.  Z.  angew.  Chem.,  1!U7,  30, 
Kef.,  121. 

Aconitink  and  japaconitine  yield  the  sami 
aconitine,  and  also,  contrary  to  the  statement  of 
Dunstan  and  lb-ad  (Ibis  J.,  1899,  1153),  the  sami 
pyraconine.  Of  the  nine  oxygen  atoms  of  pyr- 
aconitine, C39ll ,,( ,  ,|X(  »„.  lour  are  present  in 
methoxyl  and  two  in  hydroxy!  groups  and  two  in 
a  benzoyl  group  ;  the  remaining  one  is  probably 
in  the  form  of  an  ether  (alkylene  oxide)  linkage. 
Pyraconitine  is  an  N -methylated  tertiary 
It  yields  pyraconine,  C!6H,,(87)NOs,  and  benzaii 
acid  when  heated  with  alkali  or  water.  1'yr- 
aconine  is  not  identical  with  pseudaconine.  lis 
hydrochloride  crystallises  with  24  mols.  II20.  melts 
at  135°('„  and  has[a]c«°  =—  124-0  (see  also  Dunstan 
and  Carr,  this  J.,  1894.  172). 

Sparteine  ;  Anomalous  solubility  of 


.   A.  Yaleur. 
Comptes  rend.,    1917.    164.    818— 820. 

A  mixture  in  equal  volumes  of  sparteine  sulphate 
and  sodium  carbonate  solutions  remains  clear 
at  ordinary  temperatures  but  forms  a  milky  pre- 
cipitate on  raising  the  temperature  to  30°  C,  and 
the  solution  clears  again  on  lowering  the  tern* 
perature.  The  precipitate  may  he  due  to  tin- 
formation  either  of  a  basic  sulphate  of  sparteine 
or  the  free  base.  A  saturated  aqueous  solution 
of  sparteine  gives  a  precipitate  on  slight  elevation 
of  temperature,  and  at  other  concentrations,  down 
to  014  grm.  per  100  c.c,  the  more  dilute  the 
solution,  the  higher  is  the  temperature  nei 
for  precipitation.  The  base  is  less  soluble  in 
sodium  carbonate  than  in  waler,  so  that  even  al  ■ 
concentration  of  001  ",,  in  1  IT  : '.  " , ,  sodium 
Donate  solution,  turbidity  occurs  by"  immersion  in 
boiling  water.  Similar  anomalies  are  shown  l.\ 
several  piperidine  bases. — J.  N.  P. 

Tobacco  Icons  ;  Critical  examination  of  tin    nu  limits 
of  estimating  nitrogenous  substances  in-  -        <• 
Paris.     Staz.  sperini.  aerar.  ita]..  1010.49. 
124.      J.  Chem.  So.  ..    1917,   112.  ii..  227. 

Ammonia-nitrogen  is  not  completely  precipitated 
by  phosphotungstic  acid  in  sulphuric  acid  solution. 
but    is    partly    contain.-. 1    in    the   amino-nitrogen 
estimated  by  difference.     The  general  methods  of 
estimating  amino-  and   protein-nitrogen  also  yield 
inexact     results.     The    volumetric    estimation    al 
nicotine    is    accurate    if   'certain    precautions    BM 
taken.      The     following     met  bods     are     pro] 
Water,  total  nitrogen,  and  nicotine  are  estu 
in    the    tobacco     itself,     total     nitrogen,    proteil 
nitrogen,    nicotine    nitrogen,    ammonia    nitrogen, 
nitric    acid    nitrogen,   and    amino-nitrogen    in   the 
aqueous    extract.      The    latter    is    obtained    L> 
agitation  for  six  hours  with  water  at    e0c- 
Total  nitrogen  is  estimated  by  the  Kjeldahl  m. 
nicotine  by  Bertrand  and   javillicr's  method   ('•> 
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precipitation  as  silicotungstate  and  weighing  the 
silica  and  tungsten  oxide  after  ignition,  etc.), 
soluble  protein-nitrogen  according  to  Stiitzer, 
ammonia-nitrogen  by  distillation  under  diminished 
pressure,  nitric  acid  nitrogen  by  the  Schloesing- 
Wagner  method.  For  the  estimation  of  amino- 
nitrogen,  the  protein  nitrogen  in  the  extract  is 
removed  by  basic  lead  acetate,  the  nitrate  freed 
from  lead  by  sulphuric  acid,  and  the  bases  pre- 
cipitated by  phosphotungstic  acid  (10%),  care 
being  taken  to  avoid  any  excess.  A  portion  of 
the  filtrate  is  freed  from  sulphuric  and  phospho- 
tungstic acids  by  means  of  baryta  ;  the  solution  is 
made  up  to  a  definite  volume  and  filtered  ;  after 
removal  of  excess  of  baryta  with  carbon  dioxide 
the  filtrate  is  concentrated  to  50 — 60  c.c.  at  a  lowT 
temperature,  care  being  taken  to  maintain 
neutrality  by  periodical  addition  of  very  dilute 
nitric  acid.  The  solution  is  finally  precipitated 
by  freshly  prepared,  clear  mercuric  nitrate  solution, 
an  excess  of  the  reagent  being  avoided.  The 
precipitate  is  collected,  decomposed  with  sulphuric 
acid  according  to  Kjeldahl,  and  the  nitrogen 
estimated.  The  filtrate  from  the  mercury  pre- 
cipitate contains  traces  of  asparagine  and  other 
amides  and  aspartic  acid  which  have  escaped 
precipitation.  It  can  be  made  alkaline  and  the 
liberated  ammonia  distilled  under  diminished 
pressure. 

Phlontin  ;  Synthesis  of and  preparation  of  the 

nitrite.*  of  phenolcarboxylic  acids.     E.  Fischer  and 
O.  Nouri.     Ber.,  1917',  50,  611—623. 

Piii.oiudzin  is  hydrolysed  by  dilute  acids  to 
dextrose  and  phloretin,  which  latter  is  resolved  by 
dilute  alkalis  into  phloretic  acid  and  phloro- 
glucinol. A  method  devised  by  Hoesch  (this  J., 
1915,  952)  for  the  synthesis  of  phenol-ketones  by 
means  of  nitriles  has  been  applied  by  the  authors 
to  the  synthesis  of  phloretin.  The  methyl  ester 
of  phloretic  acid  w>s  converted  into  the  amide  by 
heating  with  methyl  alcoholic  ammonia  under 
pressure  ;  this  was  acetylated  in  order  to  fix  the 
phenolic  group  and  then  converted  into  the  nitrile 
I  by  warming  with  phosphorus  oxychloride  in 
chloroform  solution.  The  nitrile  of  aeetylphloretic 
acid  when  treated  in  ethereal  solution  with 
phloroglucinol  and  zinc  chloride  and  saturated  with 
gaseous  hydrogen  chloride,  according  to  Hoesch's 
'  method,  yields  a  keto-imide  which  may  be  isolated 
I  in  the  form  of  its  crystalline  sulphate.  This,  on 
warming  in  aqueous  solution,  yields  acetyl- 
phloretin,  which  is  readily  saponified  by  cold 
alkali  giving  phloretin  in  all  respects  identical  with 
that  prepared  from  phloridzin.  The  nitriles  of 
p-coumaric  acid  and  of  gallic  acid  have  been 
prepared  in  a  similar  manner  from  the  amides  of 
their  acetyl  derivatives.  The  product  of  the 
combination  of  p-coumaric  acid  nitrile  with 
]ililoroglucinol  was  not  identical  with  naringenin, 
but  an  isomeride  differing  in  melting  point  and 
solubility,  and  lacking  the  ferric  chloride  reaction. 
The  product  obtained  from  phloroglucinol  and 
the  nitrile  of  cinnamic  acid  also  lacked  this 
property  and  is  regarded  as  a  derivative  of  hydro- 
eoun.arin. — J.  F.  B. 

Emodin-bearing     drugs;       Identification     of . 

W.   s.    Hubbard.      J.    Ind.    Eng.    Chem.,    1917, 
9,  518—521.     (See  also  this  J.,  1917,  565.) 

THE  following  methods  for  identifying  aloes, 
cascara,  rhubarb,  and  senna  in  medicinal  prepara- 
tions, have  been  in  use  for  some  time  at  the  U.S. 
Bureau  of  Chemistry.  An  ether  extract  of  the 
material  is  prepared  after  acidification  with  sul- 
phuric or  hydrochloric  acid.  If  addition  of 
ammonia  gives  a  red  colour  (Borntrager's  reaction). 
and  phenolphthalein  is  absent  or  has  been  removed 
(see  this  J..    Warren,    1911,    1171  ;     Bailey,    191  1. 


501),  a  portion  of  the  ether  extract  is  treated 
w  it  li  an  equal  volume  of  saturated  borax  solution. 
Aloes  produce  a  green  fluorescence,  sometimes  only 
perceptible  after  half  an  hour,  rhubarb  an  old 
rose  colour,  cascara  a  brown,  and  senna  sometimes 
a  light  brown  but  usually  no  colour  at  all.  Acci  >i ,  I  - 
ing  to  the  indications  of  this  borax  test  special 
confirmatory  tests  may  be  applied,  a  number  of 
which  are  described  and  discussed.  It  rhubarb  is 
present,  an  aqueous  solution  of  bleaching  powder, 
added  to  a  portion  of  the  ether  extract,  produces 
a  red  ring,  or  a  red  colour  in  the  aqueous  layer, 
or  even  a  red  precipitate  (calcium  chloride  or  lime 
gives  a  pink  to  red  colour  with  all  the  drugs 
mentioned).  If  a  saturated  solution  of  ferric 
or  ferrous  sulphate  is  used  instead  of  bleaching 
powder,  a  blue  colour,  sometimes  faint  but  always 
recognisable  against  a  white  background,  is 
formed  in  presence  of  rhubarb.  No  known  sub- 
stance besides  rhubarb  answers  to  both  these  tests, 
though  samples  of  senna  have  responded  to  the 
first.  A  preparation  of  PX-dihydroxyanl.hra- 
quinone  ("  Istizin  "),  used  for  the  same  general 
purposes  as  these  drugs,  gives  the  Borntrager 
reaction  and  that  with  bleaching  powder,  but 
does  not  respond  with  borax  or  iron  salt.  The 
brown  coloration  in  the  borax  test  is  distinctive 
for  cascara  provided  rhubarb  is  absent.  Senna 
responds  to  none  but  the  Borntrager  test,  and  not 
always  readily  to  that,  so  it  cannot  be  identified 
in  presence  of  any  of  the  other  drugs.  Some 
colour  reactions  of  the  four  drugs  (ether  extracts) 
with  solutions  of  ammonium  thiocyanate.  am- 
monium molybdate,  and  uranium  acetate  are 
mentioned. — J.  H.  L. 


Antipyrine  :    Determination  of - 


J.  Bougault. 
J.  Pharm.  Chim..   1917,   15,  337—339. 

The  following  modifications  are  suggested  for 
rendering  the  volumetric  and  gravimetric  methods 
for  the  determination  of  this  substance  more 
trustworthy  (see  Francois,  this  J.,  1917,  353). 
Volumetric  method.  Ten  c.c.  of  a  1  %  aqueous 
solution  of  antipyrine  is  treated  with  1  grm.  of 
potassium  bicarbonate  and  excess  of  iV/10  iodine 
solution  is  added.  After  1  hour,  the  mixture  is 
acidified  with  1  c.c.  of  acetic  acid,  10  c.c.  of 
chloroform  is  added,  and  the  excess  of  iodine  is 
titrated  with  thiosulphate  solution.  This  method 
yields  99-6%  of  antipyrine  when  dealing  with  the 
pure  substance.  Gravimetric  method.  A  quantity  of 
about  0-5  grm.  of  antipyrine  is  dissolved  in  50  c.c. 
of  water.  2  grms.  of  potassium  bicarbonate  is  added, 
and  20%  iodine  solution  is  run  in  drop  by  drop. 
The  brown  turbidity  which  forms  with  the  addition 
of  each  drop  should  disappear  before  the  next 
drop  is  added,  otherwise  a  pasty  black  pre- 
cipitate of  iodoantipyrine  mixed  with  iodine  is 
formed.  Colourless  crystals  of  iodoantipyrine 
begin  to  appear  soon  after  a  slight  excess  of 
iodine  has  been  added  (this  should  require  30 
minutes),  but  become  blackened  by  the  excess  of 
iodine.  After  1  hour,  the  mixture  is  decolorise. I 
by  the  addition  of  sodium  thiosulphate,  the  pre- 
cipitate is  collected,  washed  with  a  few  c.c.  of 
water,  dried,  and  weighed.  The  filtrate  and 
washings  from  the  precipitate  are  extracted  with 
chloroform  to  recover  a  quantity  of  iodoantipyrine 
which  remains  in  solution.  This  method  yields 
about  99%  of  the  antipyrine  present. — VV.  1*.  S. 

Arctic  anhydride  [ ;    Testing  of —    -1.    ('.   E.  Sage. 
Perfumery  and  Ess.  Oil  Rec,  1917.  8,   L62      L63. 

I\  estimating  the  value  of  acetic  anhydride  the 
total  acidity  is  determined  by  direct  I  ii  rationwil  li 
alkali  hydroxide  solution,  and  also  t  lie  residual 
acidity  after  treatment  with  aniline  in  the  cold, 
by  which  the  anhydride  is  decomposed  withthe 
production  of  equimolecular  parts  o(  acetanilide 
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and  acetic  acid.  From  these  two  titration  numbers 
the  amount  of  anhydride  is  calculated,  the  remain- 
ing acidity  being  due  to  acetic  acid  or  to  acetic 
and  butyric  acids  if  the  latter  is  present,  which  is 
determined  by  a  preliminary  qualitative  analysis; 
the  relative  proportions  of  these  two  acids  may 
also  be  calculated  from  the  same  titrations.  It 
is  suggested  from  the  figures  obtained  and  the  large 
Scale     results    when    using    anhydride     containing 

butyric  acid,  that  other  anhydrides  than  acetic 
may  also   be   present    [see  also  II.    D,    Richmond, 

tins  J..  HUT.  519  ;  RadclM",-  and  Medofski,  page 
028).— B.  V.  s.  F  6 

Ether  for  amvsthesia  :    Determination  of  alcohol  and 
— .     R.    L.    Perkins.     J.    Ind.    El 


Chem.,  1!U7.  9,  521     -523. 


Cng. 


THE  author  has  studied  the  influence  of  0 — 1%  of 
alcohol  and  0 — 1%  of  water,  separately  and  to- 
gether, on  the  specific  gravity  of  pure  ether  at 
25°  C,  and  constructed  graphs  by  means  of 
which  the  alcohol-  and  wat  er-contents  of  ether 
for  aiuesthesia  can  be  found  from  the  specific 
gravities  before  and  after  drying  with  potassium 
carbonate.  This  avoids  weighing  the  carbonate 
as  required  by  the  method  of  MallincUrodt  and  Alt 
(this  J.,    1916,   1081).— J.  H.  L. 

Preparation  of  carbon  suhojride  front  malonic  acid 
and  phosphorus  i>cntoxide.  Stork  and  Stoltzen- 
berg.     See   VII. 

p-Monoglucosidc  of  glycerol  obtained  by  Iriochemical 
synthesis.     Bourquelot  and  others.     See  XVI II. 

Relationship  between  antiseptic  power  and   valency. 
Friedberger  and   Joachimaglu.     ,SVc   XIXu. 

Patents. 

Acetic  anhydride  ;  Manufacture  of .  H.  Drey- 
fus, Basle,  Switzerland.  Eng.  Pat.  100, 152. 
.May  S.  litlti.  (Appl.  No.  0600  of  11110.)  Under 
Int.  Conv.,  Apr.  28,  1915.  Addition  to  Eng. 
Pat.  100,450  (this  J.,  1917,  011). 

In  the  process  described  in  the  principal  patent. 
the  acetic  anhydride  should  be  distilled  off  in  vacuo 
at  temperatures  below  150"  0.,  otherwise  it  is 
partially  decomposed  by  the  free  sulphur  with 
formation  of  acetic  acid. — P.  Sp. 

Liquid    pharmaceutical    preparations  :      Method    of 
solidifying .     C.  A.  Cofman-N'iroresti,  Snares- 
brook.     Eng.  Pat.  105,1119.  May  1,  191(i.      (Add] 
No.  6198  of  1916.) 

Solutions  of  potent  drugs  in  alcohol  or  liquid 
paraffin  are  solidified  by  the  addition  of  salts  of  the 

higher  fatty  acids,  for  the  purpose  of  manufacturing 
suppositories,    pessaries,    bougies,    etc.     Example. 

To  Hill  e.c.  of  an  alcoholic  solution  of  iodine  is  added 
5 — 6  grins,  of  sodium  stearopalmitate  or  animal 
soap.  The  mixture  is  heated  above  50  C.  until 
the  soap  is  incorporated,  and  then  poured  into 
moulds  and  allowed  to  cool.  Solidification  may  be 
accelerated  by  adding  1  grain  of  hard  paraffin  or 
wax  to  1  oz.  of  the  solution.  (Reference  is  directed 
in  pursuance  of  Sect.  7.  Sub-sect.  I.  of  the  Patents 
and  Designs  Vet.  1907,  to  Eng.  Pats.  964  of  1892 
12. -Mti   of    1S93.   and    2313   of    19(1 1  ;     this   J.,    1893 

31  ;    1 90 1,  195.)     F.  Sp, 

Chlorinating    {hydrocarbons]  ;      Process    of  and 

products     thereof.      G.      Mersereau.      New      York. 

Assignor    to    Chemical     Develoi nt     Co        I    s 

Pat.     1.22-1,485,    May    1,    1917.      Hate    of    appl' 
War.  27,   1913.  '  '   ' 

Petroleum  oil  is  cracked  to  yield  a  mixture  of 
unsaturate,!  hydrocarbons,  After  separation  of 
"condensable  matter,"  the  residual  gas  is  treated 


with  chlorine  in  successive  stages  at  increasing 
temperatures,  e.g.,  one  treatment  may  be  at  15"  c  , 
and  another  at  i00°  C. — P.  Sp. 

Tobacco;    Method  of  dehydrating  and  curing  . 

G.  II.  Benjamin,  New  York.      U.S.  Pat.  1,224,703) 
May  1,  1917.     Date  of  appl.,  Sep.  23,  1911. 
Tobacco    is    dehydrated    and    cured    by   heating   it 
in  a  current  of  hot  air  to  110°  C.  for  1 — 2  hours, 
then  to  120    0.  for  2      5  hours,  and  then  to  1  10°  C. 
until  the  original   moisture   content    is  so  reduced 
as  to  permit   endosmotic  action  through  the  cell 
membrane    but    is    insufficient   to   react   with    the 
enzyme   of   the   tobacco   to   produce    fermentation 
or  mould.      Finally  the  tobacco  is  heated  1o2IHI    i 
for  2 — 10  hours,  with  or  without  exposure  to  electric 
light,  in  order  to  develop  the  aromatic  charai 
of  the  essential  oils  of  the  tobacco,  and  progressiv  ely 
to  change  its  colour. — F.  Sp. 

Hog-cholera    antitoxin  ;      Process    of   treating   . 

.1.  Heichel,  Philadelphia,  and  II.  Werner,  \..i- 
wood.  Pa.,  Assignor  to  H.  K.  Mulford  Co.,  Phila- 
delphia, Pa.  U.S.  Pat.  1,221,860,  Mav  1,  1917 
Date  of  appl.,  Jan.  19,  1917. 

Hog-cholera    antitoxin    treated    with   the  us 
preservatives,  e.g.,  phenol  or  tricresol,  is  mixed  with 
not  more  than  0-5 "„  of  an  aldehyde,  e.g..  formalde- 
hyde,  and   heated  for  a   sufficient  length  of  time 
to    kill    the    foot-and-mouth    disease    virus. 
addition  of  the  aldehyde  prevents  coagulation 
produces   sterility.     The   heating   process   may  be 
carried  out  in  the  vessels  in  which  the  preparation 
is  finally  to  be  sold. — F.  Sp. 

Camphor ;      Production     of    coiui  nlraled    solutions 

of  in    fatty   oils,   stable   in   the  cold.     J.   D. 

Riedel  A.-G.  Ger.  Pat.  297,081,  Oct.  28,  19U 
Castor  oil  or  the  fatty  acids  from  castor  oil  are 
added  to  olive  oil  or  similar  fatty  solvents  of 
camphor,  in  order  to  increase  their  solvent  power. 
More  concentrated  solutions  of  camphor  for  11 
peutical  use  can  thus  be  obtained  which  do  imt 
deposit  camphor  in  the  cold. — F.  Sp. 

p-Amino))hcnyI  salicylate  ;    Manufacture  of  a  bromo- 

derivative    of  .     I.    Abelin,    Berne,    and   8. 

Lichtenstein-Rosenblat,  Berlin.  tier.  Pat. 
297,243,  Dec.  .'id.  1915.  Addition  to  Ger.  Pat. 
291,878  (this  J.,   1910,  807). 

p -Amino phenyl  salicylate  is  treated  with  an 
a-bromodiethylacetyl  halide,  instead  of  an  a-bromo- 
isovaleryl  halide  as  in  the  original  patent.  The 
new  product  lias  a  stronger  sedal  ive,  ant  irheumatic, 
and  soporific  action,  and  is  tasteless. — F.  Sp. 

Process  of  transforming  mineral  oils  [into  tcr, 
U.S.    Pat.    1,224,787.     Nee  I1a. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Lithographic   toy   on    :inc   ami  aluminium  ;    Photo- 
graphic  production   of  a .      J.    I.    Crabtree. 

Comm.  No.  Is  from  Eastman  Kodak  Research 
Laboratory.  J.  Fianklin  Inst.,  1917.  183. 
t;::5— 636. 

A    I'HKMMIWKV    treatment    is    given    with    a    1 ",, 
solution  of  citric  aeid   for  zinc,   and   oxalic  acid  for 

aluminium,  followed  by  quick  drying.    The  plate 

is  then  coated  u  it  h  a  sensitising  mixture  of  3  parts 
of  a  solution  of  39  grms.  of  ferric  ammonium 
Citrate  (brown  scales)  in  150  e.c.  of  water-  w  it  li  i 
part  of  a  solut  ion  of  the  same  st  length  of  potassium 
(erricyanide.  After  exposure  the  image  is  de- 
veloped in  water  or  in  a  solution  of  li -5",,  pot 
teiricyanide   and   0-5";,   citric    acid    (for   ail 
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oxalic  acid  (for  aluminium).  With  this  treatment 
there  is  no  danger  of  the  final  image  washing  off 
the  metal  plate.— B.  V.  S. 

Negatives   and   prints:   Scientific   washing  of . 

A.  W.  Warwick.     From  American  Photography. 
Brit.  J.  Phot.,  1917,  44,  201—4. 

The  hypo  solution  retained  hy  a  fixed  photo- 
graphic negative  or  print  is  partly  on  the  surface 
and  partly  in  the  film,  and  in  the  case  of  a  print 
partly  in  the  base.  In  subsequent  washing  by 
changes  of  water,  the  former,  the  "  surface 
solution,"    will    naturally    obey    Bunsen's    Rule, 

1  /  A  =  I  J      where  1  /A  is  the  fraction  of  hypo 

after  n  washings,  v  and  V  being  the  volumes 
respectively  of  the  residual  solution  and  the 
added  water  for  each  washing.  The  latter,  or 
"  absorbed  solution,"  follows  the  same  rule  only 
if  sufficient  time  is  allowed  at  each  washing  for 
the  attainment  of  equilibrium,  which  takes  about 
5  mins.  A  factor,  K,  was  determined  experi- 
mentally for  the  departure  from  the  rule  for  a 
certain  set  of  conditions,  by  determining  the 
amounts  of  hypo  left  in  and  on  the  film  after  each 
washing.  In  the  case  of  N.C.  film  K  varied  from 
1-37    to    104,    with    an   average   of    1-25   for   the 


logarithmic    form  of    the    rule    n  =K 


log  A 


log 


(•+?) 


The  conditions  for  plates  are  similar  to  those  for 
N.C.  films  except  that  there  is  less  hypo  to  remove  ; 
for  prints  the  difference  in  the  rate  of  obtaining 
equilibrium  in  the  base  as  compared  with  the  film 
complicates  the  problem.  In  the  case  of  washing 
in  running  water,  assuming  that  the  conditions 
are  such  as  to  keep  the  water  over  the  film  con- 
stantly free  from  hypo  the  rule  log.  A  =Kt  applies, 
where  A  is  as  before,  t  is  the  time  (in  minutes), 
and  K  an  experimentally  determined  factor.  For 
an  ordinary  tank  washer  for  plates  K  was  found  to 
be  0129  and  for  Windoes'  shelf  washer  (Amer. 
Phot.,  Apr.,  1914)  0-14.  For  prints  K  drops  to 
about  0-05.  A  value  of  1  /50000  for  A  is  suggested 
as  being  quite  safe  and  this  is  reached  in  about 
5  washes  of  900  c.c.  each  for  6  mins.  for  a  5"  x  4* 
N.C.  film,  in  about  35  mins.  for  a  shelf  washer, 
and  a  little  longer  for  a  tank  washer  for  plates,  and 
in  about  72  mins.  in  a  tank  washer  for  prints. 

— B.  V.  S. 

Patents. 

Sulphur    acids    from    fixed    photographic    media  ; 

I'rnrrss   of  eliminating   salts   of  the   weak . 

S.  H.  Weinhandler,  New  York,  and  J.  S.  Sim- 
sohn,    Philadelphia,    Pa.     U.S.    Pat.    1,224,984 
May  8,   1917.     Date  of  appl.,  Sept.  9,   1910. 

Thiosulphates  or  salts  of  other  weak  sulphur 
acids  are  eliminated  by  the  action  of  hypochlorite, 
which  may  be  produced  by  the  electrolysis  of  a 
bath  of  common  salt  containing  the  negatives  or 
prints  to  be  treated.  By  working  in  strongly 
alkaline  solution  the  gelatin  is  rendered  porous 
and  the  action  of  the  hypochlorite  on  the  sulphur 
salts  extends  right  through  the  film  before  bleach- 
mi,-  of  the  image  sets  in.  Easily  soluble  salts  are 
formed  which  are  removed  by  washing  with 
water.— B.  V.  S. 

Colour  photograph//.  H.  Hess,  Assignor  to  Hess- 
Ives  Corporation,  Philadelphia,  Pa.  U.S.  Pat 
l,225,240,May  8,1917. Date  of  appl.,Mar.26,191 1. 

IN  Ihc  preparation  of  multicolour  prints  from  a 
multicolour  diapositive,  a  series  of  negatives  is 
taken  by  exposure  through  the  diapositive  to 
lights  of  various  suitable   colours.     Colloid   relief 


prints  are  taken  from  these  negatives,  stained  in 
colours  complementary  to  those  used  in  taking  the 
negatives,  and  combined  in  register. — B.  V.  S. 

Photographic    images ;    Methods    of   bleaching    and 

dyeing .        Brewster       Film        Corporation, 

Assignees  of  H.  Miller,  New  York.  Eng.  Pat. 
100.098,  Feb.  2,  1916.  (Appl.  No.  1560  of  1916.) 
Under  Int.  Conv.,  Feb.  26,  1915. 

See  U.S.  Pat.  1,214,940  of  1917  ;  this  J.,  1917,  403. 


XXII.— EXPLOSIVES  ;  MATCHES. 

Guncotton;  Sand  fusions  from  [explodimi] — ■ — .  C.  E. 

Munroe.  Amer.  J.  Sci.,  1917,  43,  389 — 390 
A  cast-iron  shell  with  walls  1J  in.  thick,  after 
being  charged  with  3  slabs  of  wet  guncotton,  one 
dry  primer,  and  an  igniting  charge  of  4  oz.  gun- 
powder, was  buried  to  a  depth  of  3  feet  in  compact 
sea-sand.  On  firing,  the  base  plug  of  the  shell 
was  projected  to  a  short  distance  and  the  shell 
broken  into  large  fragments  which  remained 
embedded.  In  some  cases  no  crater  was  formed, 
the  wet  guncotton  was  incompletely  burned,  and 
the  surrounding  sand  was  fused  or  sintered  together 
in  the  form  of  a  tube"  resembling  fulgurites  (i.e.. 
vertical  tubes  with  fused  walls  formed  in  sand  by 
the  action  of  lightning). — J.  N.  P. 


Fulminates    and    asides ;     Neu 


L.    Wohler 


and  F.  Martin.    Ber.,  1917,  50,  586 — 596.     (See 
also  this  J.,  1917,  570.) 

In  addition  to  sodium  fulminate,  the  hitherto 
unknown  simple  cadmium,  thallous,  and  cuprous 
fulminates  have  been  prepared  by  the  action  of 
an  amalgam  of  the  metal  on  silver  or  mercury 
fulminate  in  presence  of  ethyl  or  methyl  alcohol 
and  precipitation  of  the  new  fulminate  with 
ether.  Treatment  with  the  amalgam  is  carried 
out  in  a  rubber-stoppered  bottle  in  a  shaking 
machine,  not  more  than  1 — 2  grms.  of  mercury 
or  silver  fulminate  being  treated  at  one  time, 
and  all  the  operations  being  performed  in  an  atmos- 
phere of  dry  hydrogen.  Cadmium  amalgam  is 
prepared  by  electrolysis  of  the  sulphate  with 
mercury  cathode  ;  the  amalgam  containing  20  % 
of  cadmium  is  washed  with  water  and  methyl 
alcohol  and  lastly  with  methyl  alcohol  distilled 
over  barium  oxide.  Two  grms.  of  mercury  ful- 
minate with  the  addition  of  30  c.c.  of  anhydrous 
methyl  alcohol,  cooled  by  ice,  is  shaken  with  the 
amalgam  for  about  25  mins.  until  a  test  of  the 
filtered  solution  shows  no  reaction  of  mercury 
with  stannous  chloride.  The  product  is  passed 
through  a  filter  into  dry  ether,  in  a  current  of 
hydrogen,  and  the  washing  of  the  fulminate  with 
ether  is  conducted  with  the  same  precautions. 
After  drying  in  vacuo  the  fulminate  still  retains 
about  2%  of  methyl  alcohol  from  which  it  is  not 
completely  freed  even  by  heating  at  55°  C.  over 
phosphorus  pentoxide  in  vacuo  for  24  hours. 
The  analysis  of  the  soluble  fulminates  is  made  by 
Volhard's  method,  in  methyl  alcoholic  solution, 
using  alcoholic  silver  nitrate.  Cadmium  and 
thallium  fulminates  are  soluble  and  subject  to 
hydrolytic  decomposition  in  presence  of  moisture  ; 
cuprous  fulminate  is  insoluble  and  can  be  prepared 
by  shaking  the  amalgam  with  mercury  fulminate 
in  presence  of  water  in  an  atmosphere  of  hydrogen. 
Soluble  azides  of  the  heavy  metals,  of  normal 
composition,  have  been  prepared  hy  the  action  of 
a/.oimide  (hydrazoic  acid)  on  the  carbonates  or 
basic  azides  in,  presence  of  ether.  Normal 
azides  of  nickel,  cobalt,  zinc,  and  manganese  are 
described.  The  azoimide  may  be  prepared  without 
danger  by  gradually  introducing  5  grms.  of  finely 
powdered  sodium  azide  into  a  mixture  <>f  l(»>  C.c. 
of  ether  and  2  c.c.  of  concentrated  sulphuric  acid, 
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shaking,  aid  Altering  ofl  bb.<  odium  sulphate. 
The  treatment  with  the  metallic  carbonates 
requires  3  I  days  in  the  shakins  machine;  the 
material  must  be  drj  and  verj  cmerj  powdered. 
The  end  of  the  reaction  is  indicated  bj  Bolubility 
in  water;  the  suspended  azide  is  filtered  ofi 
and  washed  with  ether,  In  the  case  of  manganese 
ii  is  necessarj  to  start  From  the  basic  azide  because 
the  reaction  proceeds  too  slowly  with  the  car- 
bonate; basii  zinc  azide  may  also  serve  for  the 
preparation  of  the  normal  zinc  azide.  Nickel 
azide  is  particularly  sensitive  to  rubbing  and 
explodes  violently.  The  solutions  of  all  the  i 
normal  azides  are  readily  hydrolysed  giving  basic 
deposits.  Ferric  and  chromic  a/.ides  of  normal 
composition  could  no1   be  obtained. — J.  F.  B. 

I'   .  I  !  ATS. 

Toluols  containing  paraffins;    Process  of  nitrating 


B.J.  Fliirscheiin,  Fleet,  England,  Assignor 
to  Vina  Explosives  Co.,  fnc,  New  York.  U.S. 
Pat.  1,225,321,  May  8,  1917.  Date  of^appl., 
Mar.  23,    L916. 

Nitration  is  carried  out  in  two  stages,  the  mono- 
ail iluene  Bret  formed  being  separated  from  the 

paraffins   bj    solution  in  aboul    an  equal   volume 
of  sulphuric  acid.     H.  V.  (-1. 

[Paraffin]  wax  lu/nrs  for  matches  or  other  purposes  ; 

Manufacturt    oj      — .     W.    II.    Dixon,    London. 

Kill'.  Pat.  L06.071,  Tan.  18,  1017.   (Appl.  No.  929 

of  L917.) 
A  composition  for  wax  tapers  for  matches  con- 
sists  of  paraffin  wax  of  m.pt.  140°  P.  (60  C.) 
LOO  parts,  aluminium  stearate  25  parts,  gum 
(laminar  10  pails,  calcium  sulphate  75  parts. 
When  artificial  thread  is  used,  zinc  or  magnesium 
stearate  or  palmitate  may  be  substituted  for 
aluminium  stearate.  The  calcium  sulphate  may 
be  replaced  by  talc,  wood  dust,  or  cork  dust. 
The  paraffin  wax  is  heated  to  a  temperature 
sli._'htl>  above  its  milling  point  and  the  other 
Ingredients  mixed  and  t  ben  added  as  a  dry  powder. 

— W.  F.  F. 

Apparatus   for    nitration   and  sulpTumation.     Eng. 
Pat.    105,775.     See   I. 

Xitro  aromatic   comv  vund  and   process  of  making 
same.     U.S.  Pat.  1,225,347.     See  III. 


XXIII.— ANALYSIS. 

Viscosity    of   very    viscous    media  ;    Measurement    of 

the    absolute— S.    E.    Sheppard.     J.Ind. 

Eng.  Cliem.,  1917,  9.  523—527. 

Tin:  rate  of  fall  of  a  spherical  body  through  a 
liquid,  after  uniform  velocity  has  been  attained. 
furnishes  data  for  the  calculation  of  the  absolute 
viscosity  of  the  Liquid,  in  accordance  with  Stokes' 
law.  thus:  K(viscosity)  •>  ir-T(s  —  s')g/US,  in 
which  K  is  the  radius  and  S  the  density  of  the 
spherical  body,  a'  is  the  density  of  the  liquid,  </  the 
acceleration  due  to  gravity,  and  T  is  the  time 
taken  for  the  body  in  fall  through  a  vertical 
distance  S   (all   values   being   expressed    in   c.g.s. 

units).  In  the  author's  experiments  steel  ball 
bearings  [{,  J.  and  |  in.  diam.)  were  allowed  to 
fall  axially  in  glass  cylinders  10  cm.  high,  filled 
with  the  liquid  and  kept  at  20  0-2  C.  by  water 
jackets.  The  time  taken  for  a  ball  to  fall  between 
two  fixed  marks  distant  about  lb  cm.  from  the 
t,,p  and  bottom  of  the  Liquid  column  respectively, 

was    measured    to    within      j    sec.    with    precautions 

against  parallax.  To  correct  for  the  impeding 
influence  of  the  walls  of  the  cylinder  it  was  found 
necessary  to  substitute  for  T  in  the  above  equation 

I       i  !/(r       I  >'-'.    in    which    ('    is   a    constant    and    r   is 

the  ratio  of  the  diameter  of  the  cylinder  to  that 


of  the  hall.  The  \  alius  for  K  thus  obtained 
required  a  further  correction  for  the  ratio  ol  thi 
height  of  the  liquid  column  to  the  radius  of  the 
ball.      With      these      corrections      the      method      is 

considered  satisfactory  for  \  ery  \  iscous  media. 

—J.  II.  L. 

Palladium-gold    crucibles    as    platinum    substitutes. 

Met.  and   I'liem.    Eng.,    liUT.    16.   533. 

A\  alloy  of  palladium  and  gold  known  as  "  Palau," 
which  has  keen  prepared  as  a  substitute  l..i 
platinum,  has  the  surface  colour  of  pure  palladium 
and  is  similar  to,  but  slightly  darker  than,  hain- 
mered  platinum.  Tests  at  the  L'.s.  Bureau  of 
Standards  showed  that  a  crucible  formed  of  the 
alloy  is  not  so  easily  deformed  as  one  of  pure 
platinum  though  not  so  rigid  as  a  i  rueible  made 
of  platinum  with  about  8  -10%  rhodium.  ThJ 
sp.  gr.  of  the  alloy  is  17  'I'l  and  the  melting  point 
1370  ('.  The  K.M.I',  against  pure  platinum  is 
8-5    millivolts   at    960    C.    and    7-2    millivolts   at 

860     C.       A    crucible    Of    the    alloy    was    healed    to 

L200    t'..   in   a  furnace   free   from   metal    va] 
for  two  periods  of  i  hrs.  each,  and  weighed   I 
and  alter  each  heating.     The  weighings  to  deter- 
mine   the    loss    due    to    heating    were    followed     M 

treatment    for  5  mins.  with    boiling   hydrocldorfl 

acid  (UICl  to  4H,0)  and  the  loss  in  weight  due 
to  the  acid  treatment  was  determined.  The 
solutions  obtained  from  this  crucible  contained 
less  than  oiil  mgrm.  of  iron.  The  tests  indicated 
that  the  "  l'alau  "  crucible,  as  far  as  resistance  to 
loss  on  heal  ing  to  1200°  C.  is  concerned,  is  superior 
to  platinum  containing  about  LI  1",,  iridium.  The 
comparative  freedom  from  iron  is  an  improvement 
over  most  platinum  ware  now  in  use.  The  alloy 
compares  favourably  with  platinum  in  resistance 
to  hydrochloric,  nitric,  hydrofluoric,  and  sulphuric 
acids,  ferric  chloride  and  sodium  hydroxide  solu- 
tions, and  fused  sodium  carbonate.  The  "  Palau 
crucible  is  not  as  suitable  for  potassium  pyro- 
sulphate  fusions  as  platinum.  Both  this  alio}  and 
platinum  are  seriously  attacked  bj  fused  sodium 
carbonate  and  nitrate  mixture,  though  the 
"  l'alau  "  crucible  is  the  more  resistant.      J.  X.  1'. 

Mercury  still  [for  luhorator:/  use].  L.  II.  Duschak 
and  S.  <>.  Spencer.  J.  Phvs.  Chem.,  H'17, 
21,  311—313. 

Mercury  is  placed  in  the  cup,  A.  with  a  r>  serve 
supply  in  the  reservoir,  B,  by  which  (he  leva) 
in  the  cup  is  automatically  maintained  constant 
The  horizontal  branch  of 
the  three-way  stopcock,  <'. 
is  joined  to  a  water  aspir- 
ator or  oth(  ism  lionde\  ice 
whereby  mercury  is  raised 
in  the  annular  space  be- 
tween I  he  extendi  d  Heck 
of  the  tlask.  D,  and  the 
condenser  tube  within. 
This  flask,  which  may  be 
ol  soda  linieglass,  although 
l'yrex  or  Jena  glass  is 
preferable,  will  onlinaril] 
have  a  eapaeil  j  ol  1000  to 
1500  i.e..  and  is  supported 
by  a  st  rong  w  ooden  clamp 
(not  show  ii  ).  w  hicli  grips 
t  be  neck  just  below  the 
burner.  The  elevation  ol 
the    tlask    abuse    the   cup 

should  be  sin-!,  that  the 
difference  in  mercurj  le>  ell 
will  be  20  to  30  mm.  lea 
than  the    baromel  ric  i 

sure.       A    st  ream  of    air    is 
adjusted    to  enter  through 
the   iai.ill.irv   tip   at    I 
that     several     bubbles    per 
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second  pass  up  through  the  mercury  in  D  ;  a  plug 
of  cotton  wool  prevents  dust  from  altering  the  size 
of  the  orifice.  The  rate  of  distillation  is  so  regulated 
that  the  condensation  of  the  mercury  vapour  in  the 
upper  part  of  the  tube.  P,  is  practically  completed  10 
to  15  cm.  above  the  mercury  level  iu  the  cup,  A. 
Prom  time  to  tune  it  is  necessary  to  remove  the 
flask,  D,  in  order  to  wash  out  the  accumulated 
impurities  with  nitric  acid.  As  shown  in  the 
Ketch,  the  still  may  be  heated  by  gas,  using  a 
piece  of  "nichrome"  gauze  and  an  asbestos  hood, 
or  by  an  electrical  heater,  and  a  rate  of  distillation 
of  about  750  grms.  per  hour  obtained.  The 
presence  of  the  small  partial  pressure  of  oxygen 
causes  oxidation  of  the  common  metals  con- 
taminating the  mercury,  which  are  thus  separated 
more  effectively  than  by  ordinary  distillation. 

—J.  N.  P. 

Yellow  men  uric  oxide  »■-••  a  standard  in  alkalimetry. 
O.  Incze,    Z.  anal.  Chem.,  1917,  56,  177—191. 

Yeli.ow  mercuric  oxide  is  a  trustworthy  substance 
for  use  in  standardising  acid  solutions  ;  it  is 
readily  obtained  in  a  pure  state,  is  free  from 
water  of  crystallisation,  and  is  not  hygroscopic. 
Its  vise  depends  on  the  reaction  : 

HgO  +  1KI +H20  =K,(HgI4) +2KOII. 

At  least  9  mols.  of  potassium  iodide  must  be 
added  for  each  mol.  of  mercuric  oxide  ;  in  practice, 
it  is  advisable  to  add  a  somewhat  larger  pro- 
portion of  iodide,  for  instance,  10  c.c.  of  60  % 
potassium  iodide  solution  to  0-4  grm.  of  the  oxide. 
As  soon  as  the  oxide  has  dissolved  in  the  iodide 
solution,  the  mixture  is  titrated  with  the  acid 
solution  to  be  standardised,  using  methyl-orange, 
phenolphthalein,  or  methyl-red  as  indicator.  The 
yellow  mercuric  oxide  as  bought  is  usually  pure, 
but  if  desired  it  can  be  made  by  dissolving  100  grms. 
of  mercuric  chloride  in  1  litre  of  warm  water, 
cooling  the  solution,  and  then  adding  625  grms 
of  6-1%  sodium  hydroxide  solution,  the  mixture 
being  well  stirred  during  the  addition  of  the 
alkali.  The  precipitate  is  collected,  washed  until 
the  wash-water  is  no  longer  alkaline  to  phenol- 
phthalein. then  air-dried  and  stored  in  black 
glass  bottles.— W.  P.  S. 


Analysis;    Electrolytic, with     small    platinum 

cirri rod-s.     F.    A.    Gooch    and    M.    Kobayashi. 
Amer.  J.  Sci.,  1917,  43,  391—394. 

|  A  rotating  electrode  was  made  of  a  piece  of 
platinum  gauze,  1-2  cm.  square,  in  the  central 
meshes  of  which  the  tapered  end  of  a  lead  glass 
■  rod  was  fused.  Electrical  connection  was  made 
'  by  means  of  a  doubled  and  twisted  platinum  wire, 
,  003  cm.  in  diameter,  wound  about  the  glass  rod 
and  welded  to  a  copper  wire  which  during  rotation 
made  a  sliding  contact  with  a  shaft  connected 
with  oDe  of  the  poles  of  the  sovirce  of  current.  The 
stationary  electrode  consisted  of  a  strip  of  thin 
platinum  foil,  5  cm.  x0-5  cm.,  welded  to  the  con- 
necting wire  by  means  of  which  it  was  suspended 
against  the  sides  of  a  thin  glass  beaker  of  about 
12(1  c.c.  capacity.  In  order  to  collect  particles 
uhi'li  became  detached  on  account  of  the  non- 
adherent nature  of  the  deposit  resulting  from  the 
high  current  density  on  the  small  electrode  surface. 
a  small  filtering  tube  was  made  by  fusing  the 
flanged  end  of  a  lead  glass  tube  to  a  small  disc  of 
platinum  gauze  and  coating  the  disc  with  a  filtering 
mat  by  dipping  it  in  an  emulsion  of  asbestos  and 
applying  suction.  The  beaker,  both  electrodes, 
and  the  filtering  tube,  which  may  be  ignited 
without  difficulty,  were  first  dried  and  weighed 
together,  the  total  weight  amounting  to  about 
20  grms.  The  electrode,  which  was  arranged  to 
rotate  at  600  revs,  per  min..  was  suspended 
vertically  in  the  beaker  containing  the  solution  to 


be  analysed.  After  electrolysis,  the  liquid  remain- 
ing was  drawn  off  by  suction  through  the  filtering 
tube  and  the  washed  beaker,  electrodes,  and 
filtering  tube  were  dried  and  again  weighed 
together.  The  copper  in  an  electrolyte  of  100  <-.r. 
volume  containing  0-5  grm.  of  crystallised  copper 
sulphate  and  free  sulphuric  acid,  was  completely 
precipitated  within  an  hour  by  means  of  a  current 
of  about  0-2  amp.  (15  amps,  per  sq.  dcm.)  with  a 
potential  of  4  volts  between  the  electrodes.  It 
was  found  necessary  to  allow  the  cathode  deposit, 
after  superficial  washing,  to  stand  lor  a  feu 
minutes  in  distilled  water  in  order  to  remove 
occluded  sulphuric  acid.  With  nickel.  0-1  grm. 
of  the  metal  was  deposited  completely  in  1A  hrs. 
from  100  c.c.  of  solution  containing  ammonia  and 
ammonium  sulphate  by  means  of  a  current  of 
0-8  uO  1  amp.  at  10  to  12  volts.  For  the  determin- 
ation of  lead,  the  electrolyte  consisted  of  lead 
nitrate  and  30  c.c.  of  concentrated  nitric  acid  in 
100  c.c.  of  solution,  when  lead  peroxide  is  de- 
posited on  the  electrode  on  arranging  this  as  anode 
and  rotating  at  a  rate  of  150  revs,  a  minute.  As 
the  content  of  lead  is  reduced,  the  peroxide 
deposit  becomes  more  adherent,  and  it  was  found 
necessary  to  continue  the  electrolysis  until  no 
detached  peroxide,  which  is  gradually  redissolved 
by  the  nitrous  acid  present  in  the  electrolyte, 
remained  in  suspension  in  the  solution.  Twent  y 
minutes  before  the  termination  of  the  electrolysis. 
urea  was  added  to  destroy  the  nitrous  acid  and 
prevent  the  solvent  action  of  the  electrolyte  on 
the  deposit  on  stopping  the  current.  The  electro- 
lysis  was  continued  for  two  hours  with  a  current 
of  3  to  4  amps,  at  5  to  7  volts.  The  beaker, 
electrodes,  filtering  tube,  and  deposit  were  finallv 
dried  at  200°  C.  and  weighed.— J.  N.  P. 


Water  ;  Determination  ol 


■  by  distillation.     A. A. 


Besson.     Ohem.-Zeit.,  1917,  41,  346—347. 

As  apparatus  is  described  in  which  water  can  be 
determined  in  such  substances  as  soap,  cheese,  etc. 
From  5  to  15  grms.  of  material  is  heated  in  an  oil 
bath  in  a  Kjeldahl  flask,  together  with  about  200 
c.c.  of  xylol  or  paraffin  oil.  The  water  and  the 
vapour  of  the  distilling  medium  pass  into  a 
Soxhlet  apparatus  with  a  graduated  lower  portion, 
in  which  the  water  can  be  collected  and  measured. 

— W.  H.  P. 

Detection  and  determination  of  sulphur  in  petroleum. 
Francis  and  Crawford.     Sec  IlA. 

Determination  of  free  carbon  in  coal  tar.      Falciola. 
Sec  III. 

Effect    of  adsorption    on    the   physical    characters   of 
precipitated  barium  sulphate.     Weiser.     See   VII. 

Standardisation  of  refractor//  materials  used   in  the 
iron  and  steel  industry.     Cronshaw.     Sec  X. 

Analysis  of  cast  nichrome.     Reid.     See  X. 

Determination     of    phosphorus     in    zinc    phosphide. 
Liberi.     Sec  X. 


Analysis  of  hardened  oils.  Identification  of  hardened 
marine  animal  oils  mol  rape  oil.  Nomiann  and 
llugel.     See  XII. 

By-products  of  the  hydrolysis  of  fats.     [Glyct  rin  from 
waste  fats.]     Henkel  una  Co.     See  XII. 

Determination   of  active   oxygen    in    detergent 
taining saponin.     Griinand  Jungmann.     See  XII. 
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Cl.  XXIV.— miscellaneous  abstracts,     books  received. 


[.I une  30,  19 IT. 


Study  of  the  determination  <<f  potash  [in  fertilisers] 
chiefly  concerned  with  the  tindo-Gladding  method. 
llii.iw.nl.     See  WI. 

p-Tolylhydrazones  of  l-arabinoae,  rhomnose,  fueose, 
d-mannose,  and  d-gaiactose.  Van  der  Ha&r. 
See  XVII. 

Pokirimetric  determination  of  starch  in  presence  of 
other  optically  active  substances.  Ban  man n  ana 
Orossfeld.     Set   Wll. 

Improvements  in  the  copper  method  for  determining 
amino-acids  [from proteins].     Kober.     See  XIX  \. 

Determination    of   arginine    in     proteins.     Hansen. 
See  XI Xa. 

Detection    of   lime    used    as    a    neutralists    (or    dairy 
products.     Wirhmann.     See  XIXa. 

Contributions     to     water     analysis.     Winkler.     See 
XIXb. 

Identification  of  opium  with  the  aid  of  meconin  and 

mcconic    acid.      Tiinmann.      See    XX. 

Critical  examination   of  the  methods  of  estimating 

nitrogenous   substances    in    tobacco    leaves.     Paris. 
See   \\. 

Identification    of  emodin-bearing   drugs.     Hubbard. 
See  XX. 

Determination  of  antipyrine      Bougault.     See  XX. 

[Testing     of]     acetic     anhydride.     Sage.     See     XX. 

Determination    of   alcohol    and    water    in    ether  for 
anaesthesia.      Perkins.     See  XX. 

Patents 

Viscosity  of  fluids  [liquids]  ;    Method  of  measuring 

-    A.  L.  Collins.  San  Francisco.  Gal!   U.S.  Pat. 

1.221.1  12.  May  1.1917.  Datcof  nppl.,Aug.20,1914. 

Tin-:  \  is. dsit  >  is  del  ermined  by  measuring  the  time 
taken  for  a  bubble  or  air  or  gas  to  rise  a  pre- 
determined distance  through  the  liquid.  In,  one 
form  1be  air  bubble  may  be  introduced  into  the 
bottom  of  a  vertical  tube  open  at  the  top  and 
filled  with  the  liquid,  and  in  another  form  the 
lube  may  be  closed  at  the  top,  rilled  with  the 
liquid,  and  (be  lower  end  immersed  in  the  liquid. 

— W.  F.  F. 

Combustible   gases;     Detector  of .      A.    Philip 

and     L.     .1.    Steel...     Portsmouth.        U.S.    Pat. 
1,224,321, Mayl,1917.Date  of  appl.,Nov.26,1912. 

See  Bng.  Pats.  3002,  1003,  and  4004  of  1013;  this 
J.,  1913,  455. 


Apparatus  for  testing  magnetic  objects. 
1.223,377.      See    X. 


U.S.  Pat. 


XXIV.  -MISCELLANEOUS  ABSTRACTS. 

( 'opper  ferroi  yanidc  membrane  ;  s<  tcclive  propcrtii  s 
o)  lh<  —'.  P.  Tinker.  Proc.  Kov.  Soc,  1917. 
A.  93.  268     276. 

Colloidal  copper   ferrocyanide  was  prepared  by 


mixing  solutions  of  potassium  ferrocyanide  and 
copper  sulphate,  centrifuging  and  washing  with 
water  to  remove  the  excess  ol  the  dissolved  salts, 
and  again  centrifuging.  By  partially  drying, 
the  precipitate  was  prepared  with  a  varying  con- 
tent, of  water  and  t  hen  shaken  w  it  h  sugar  solutions 
for  two  days,  at  a  temperature  maintained  at 
1.".  c.  changes  produced  in  the  concentration 
..I  the  sugar  through  the  absorption  of  water  bj 
the  copper  ferrocyanide,  <>r  its  liberation  from  the 
moist  precipitate  to  the  solution,  were  deter- 
mined by  polarimetric  measurement.  Equilibrium 
in  the  partition  of  water  between  the  solution 
and  the  precipitate  was  attained  within  a  ten 
hours.  The  amount  of  water  absorbed  or  retained 
by  100  grms.  of  ferrocyanide  when  placed  in 
solutions  of  sucrose  of  varying  concentrations  in 
100  grms.  of  water  was  found  to  be  approximately 
constant  for  different  samples  of  the  ferrocyanide 
and.  down  to  a  certain  limiting  value,  to  decrease 
as  the  .une  cut  ration  of  sugar  increase.  I.  With  pure 
water,  30  grms.  was  absorb..  I  and  with  a  sugar  sola 
t  ion  of  0b",,  concentration  and  above,  a  .on-.tai.it 
value  of  13  to  14  grins,  was  approached.  This  result 
indicates  that  the  ferrocyanide  forms  the  hydiate, 
('u,Fe(CX)6.  311  jO,  which  corresponds  to  a  moisture 
content  of  15-7  grms.  of  water  per  100  grins,  of  dry 
ferrocyanide.  With  more  dilute  solutions,  the 
excess  of  water  above  this  amount  absorbed  by 
the  ferrocyanide  can  only  be  attributed  to  a.ls..i|  • 
tion  on  the  surface  of  the  colloidal  particles,  a* 
there  was  found  to  be  no  simple  relation  bi 
the  amount  of  water  taken  up  ami  the  concen 
t  rat  ion  of  sugar,  and  by  varying  the  weight  of 
ferrocyanide  in  a  solution  of  given  strength 
the  amount  absorbed  was  not  a  constant  as  it  should 
be  if  the  water  were  either  dissolved  or  hydrate 
water.  In  the  osmotic  action  of  the  copper 
ferrocyanide  membrane,  the  colloidal  particles 
of  the  hydrated  compound  are  consequently 
to  be  regarded  as  adsorbing  water  selectively  from 
sucrose  solutions,  in  inverse  proportion  to  the 
concentration  of  the  sugar,  without  taking  up  the 
sugar  to  any  appreciable  extent .  The  pet- 
meability  of  the  membrane  is  thus  due  to  the 
pressure  of  adsorbed  moisture,  which  is  :■ 
on  the  water  side  than  on  the  solution  side,  result- 
ing in  a  continual  flow  across  the  membrane  as  long 
as  there  is  a  concentration  difference  on  the  two 
sides. — J.  N.  P. 


Books  Received. 

Industrial  Research  in  the  United  Si 
By  A.  P.  M.  Fleming.  11. M.  Stationerj  I 
60"  pages.  9JX7J  in.      Price  Is.     (See  p.  630.) 

The  Chemistry  of  Dyi  sti  ffs.     By  M.  Poi 
L.     L.     LLOYD.     Cambridge     University     I 
Fetter  Lane.  London.  B.C.     31  1  pages,  *     •">*  in. 
Price  7s.  6d. 
Following   a    brief    historical    introduction,   the 
authors  give  a  short  account   of  the  distillation  ol 
tar  and  the  conversion  of  tar  produces  into  inter- 
mediate en q .on u.ls.     Chapters  on  the  appji 
of  dyestuffs  and   on  colour  and  const  it  utioi 
followed    by    descriptions    ol     the    principal 
classified  according  to  constitution.     The  di 
t  ions  are  clear  and  concise,  and  the  book  i~  well 
printed  and  appears  to  be  quite  suitable  foi  the 
purpose  for  which   it    was  written,   namely, 
manual    for   students    of    chemistry    and    dj 
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Official  Notices. 


REPORTS  OF  THE  PROGRESS  OF  APPLIED 
CHEMISTRY. 

The  first  volume  of  these  reports  is  now  ready. 
As  the  issue  is  strict  1>  limited,  those  who  desire 
to  obtain  copies  are  advised  to  apply  for  them 
without  delay.  The  price  is  3s.  to  members  and 
5/0  to  non-members,  including  postage. 


PROHIBITED    EXPORTS. 

An  ord.er-of-Coun.cil,  dated  22nd  June.  1917, 
orders  that  the  Schedule  to  the  Proclamation, 
dated  10th  May.  1917  (see  this  J.,  1917.  523), 
prohibiting  the  exportation  from  the  United 
Kingdom  of  certain  articles  to  certain  or  all 
destinations,*    should    be  amended   as  follows: — 

'!'li-  following  headings  are  deleted: — (c) 
Asphalt:  (c)  Asphalt,  coal  tar;  (c)  Bitumen, 
liquid  or  solid  ;  (b)  Paraffin,  liquid  medicinal  ; 
(B)  K. no-manganese  ;  (A)  Ferro-tungsten  ;  (c) 
Glue,  •  sseine  and  concentrated  size,  fish  glue, 
isinglass,  linings  and  other  kinds  of  gelatin  ; 
(c)  Iridium  and  its  alloys  :  (A)  Ivory,  vegetable; 
(b)  Lul  ricants  and  articles  and  mixtures  con- 
taining lubricants:  (B)  Mica,  mica  splittings, 
mica  powder,  micanite,  and  articles  made  from, 
insulating  materials  containing,  them:  (B) 
Mineral  jellies:  (a)  Molasses;  (B)  Motor  spirit 
(except  benzol)  ;  (B)  Oil  fuel,  except  oil  fuel 
allowed  by  the  Commissioners  of  Customs  and 
Kxris-  o  be  shipped:  (B)  Oil  fuel,  shale;  Oils. 
vegetable,  the  following,  and  articles  and  mixtures 
containing  such  oils — (B)  All  other  vegetable  oils 
except  essential  oils  ;  (c)  Osmium  and  its  alloys  ; 
(G)   Palladium   and    its   alloys;     (B)   Paraffin   oil; 

(b)  Petroleum,  fuel  oil  ;  (b)  Petroleum,  lighting 
oil;  (i>)  Petroleum,  gas  oil;  (b)  Petroleum  spirit 
and  articles  containing  petroleum  spirit  ;  (c) 
Petroleum  and  its  products  not  otherwise  speci- 
fically prohibited  ;  (c)  Yeast  and  articles,  mix- 
tures, and  preparations  containing  yeast  ;  (c) 
Rhodium  and  its  alloys:  (c)  Ruthenium  and  its 
alloys  :  (A)  Tallow  :  (B)  Turpentine  substitute, 
and  articles  containing  turpentine  substitute  ; 
(B)  Varnishes  containing  shellac,  oil.  turpentine 
or  turpentine  substitute. 

The  following  headings  are  added  : — (b)  Asphalt  ; 
(B)  As] .halt,  coal  tar  ;  (B)  Bitumen,  liquid  or  solid  ; 
((  )    Adrenaline;     (c)    Alypin  ;     (c)    Aloe      juice; 

(c)  Amylene  ;  (c)  Anchusa  ;  (c)  Anchusin  ;  (C) 
Apiol  ;  '(c)  Chlorides,  metallic  and  metalloidic, 
not  otherwise  prohibited;  (b)  Citrates;  (c) 
Digitaline ;  (c)  Ergot ine  ;  (c)  Eryngo  ;  (C) 
Eserine  :  (c)  Exalgin  ;  (c)  Hydrastis  canadensis; 
(A)  Hydrocyanic  (prussic)  acid  and  solutions 
thereof  ;  (A)"  Lactates,  not  otherwise  prohibited  ; 
(a)  Ua'tic  acid;  (c)  Liquorice  roots  and  juice; 
(t ■)  Lithium  compounds;  (c)  Lycopodium  ;  (A) 
Manna  ;  (a)  Mannite  ;  (a)  Paraffin,  liquid  medi- 
cinal;  (c)  Pepsin:  (c)  Peptone;  (c)  Pilocarpine  ; 
(a)  Potassium  carbonate,  and  mixtures  containing 
potassium  carbonate;  (c)  Saffron;  (B)  Sodium 
peroxide ;      (c)     Sulphocyanides,     not     otherwise 

*  The  prohibition  of  exports  is  as  follows  : — 

Goods  marked  (a),  to  all  destinations; 

Goods  marked  (RJ.  to  all  ports  and  destinations  abroad  other 
than  irtirts  and  destinations  in  British  Possessions  aud  Pro- 
tectorates ; 

Goods  marked  (c).  to  all  destinations  in  foreign  countries  in 
Europe  and  on  the  Mediterranean  and  Black  Seas,  other  than 
Prance  and  French  Possessions.  Russia.  Italy  and  Italian 
Possessions.  Spain  and  Portugal,  and  to  all  ports  in  any  such 
foreign  countries,  and  to  all  Russian  Baltic  ports. 


prohibited  ;  (c)  Sulphorieinates  :  (c)  Tannalbin  : 
(c)  Tannigen ;  (c)  Vaccines;  (i  I  Valerianal 
not  otherwise  prohibited  :  (C)  Valerianic  acid; 
(a)  Ferro-manganese ;  (b)  Glue,  osseine  and  con- 
centrated size,  fish-glue,  isinglass,  finings  and 
other  kinds  of  gelatin:  (b)  Gum  tragacanth  ; 
(c)  Insecticides,  not  otherwise  prohibited  ;  (c) 
Iridium  and  its  alloys,  and  manufactures  con- 
taining iridium  ;  (A)  Ivory,  vegetable,  and  manu- 
factures thereof;  (c)  lithium:  (a)  Lubricants, 
mineral,  and  articles  and  mixtures  containing 
mineral  lubricants;  (b)  Lubricants  not  otherwise' 
specifically  prohibited,  and  articles  and  mixtures 
containing  such  lubricants;  (a)  Mica  block  and 
mica  splittings;  (B)  Mica  sheets,  mica  waste. 
mica  powder,  micanite.  and  articles  made  from 
and  insulating  materials  containing  mica  in  any 
form  ;  (a)  Mineral  jellies  ;  (a)  .Molasses,  and 
articles,  mixtures,  and  preparations  containing 
molasses;  (a)  Motor  spirit  :  (a)  Oil  fuel,  except 
oil  fuel  allowed  by  the  Commissioners  of  Customs 
and  Excise  to  be  shipped  for  use  on  board  the 
exporting  ship  ;  (A)  Oil  fuel,  shale  ;  Oils,  vege- 
table, the  following  and  articles  and  mixtures 
containing  such  oils — (a)  Linseed;  (B)  All  other 
vegetable  oils,  not  otherwise  prohibited  ;  (c) 
Osmium  and  its  alloys,  and  manufactures  con- 
taining osmium  ;  (c)  Palladium  and  its  alloys, 
and  manufactures  containing  palladium  ;  (a) 
Paraffin  oil;  (a)  Petroleum  fuel  oil  ;  (A)  Petroleum 
gas  oil  ;  (a)  Petroleum  lighting  oil  ;  (a)  Petroleum 
spirit,  and  articles  containing  petroleum  spirit  ; 
(a)  Petroleum  and  its  products  not  otherwise 
specificallv  prohibited,  and  mixtures  thereof  ; 
(a)  Levulose  ;  (a)  .Milk  sugar  (lactose)  ;  (a)  Yeas* , 
and  articles,  mixtures,  and  preparations  containing 
veast  ;  (c)  Rhodium  and  its  alloys,  and  manu- 
factures containing  rhodium  ;  (c)  Ruthenium 
and  its  alloys,  and  manufactures  containing 
ruthenium:  (c)  Silicon:  (a)  Tallow  and  article.-, 
mixtures,  and  preparations  containing  tallow  ; 
(c)  Tar.  oil.  not  otherwise  specifically  prohibited  ; 
(A)  Tungsten  alloys  ;  (a)  Turpentine  substitute, 
and  articles  containing  turpentine  susbstitute: 
(c)  Vanillin  ;  (B)  Varnishes  containing  shellac, 
oil.  or  turpentine  not  otherwise  prohibited. 


CASTOR  OIL  AND  PALM  OIL  PRICES. 
Ministry  of  Munitions  Order,  .Tune  19th,  1917. 
The  Minister  of  Munitions  hereby  orders  that 
as  on  and  from  .Tune  20th  the  maximum  prices 
specified  in  the  Schedule  to  this  Order  for  pur- 
chases and  sales  of  and  dealings  in  castor  oil  and 
palm  oil  shall  be  substituted  for  those  specified 
in  the  Schedule  to  the  Order  of  the  9th  May,  1917 
(see  this  .L.  1917,  523).  for  purchases  and  - 
of  and  dealings  in  such  oils  and  the  Orders  of 
the  1st  May  (this  J.,  1917.  497)  and  9th  May.  1917. 
shall  have  effect  in  all  respects  as  if  the  price- 
specified  in  the  Schedule  to  this  Order  had 
originally  been  specified  in  the  Schedule  to  the 
Order  of  the  9th  May  as  the  maximum  prices  for 
purchases  and  sales  of  any  dealings  in  castor  oil 
and  palm  oil. 

Schedule. 

Per  ton. 
£    s.  d. 
Castor  oil   (pharmaceutical)..      88     0 
Castor  oil  (ordinary)  . .     so     0 

Palm  oil  (bleached)  ••     50     0 

Palm  oil  (unbleached)  .  ■      -M     0     0 

The  above  prices  are  for  oil  net  naked  ex  ship. 
mill    or      warehouse     in    the     United     Kingdom. 
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Packages  may  be  charged  extra  at  current  market 
rates  but  not  exceeding  E  I  per  ton  on  the  oil, 
or  (in  tlir  rase  of  castor  oil  sold  for  any  special 
purpose    in    special    packages)    such    higher   sum 

per  ton  (if  any)  as  may  from  time  to  time  be 
authorised  to  be  charged  by  the  Controller  of  oils 

and  fats. 


Edinburgh  Section. 


Medina   held   on    Tuesday,   December   12th,    1916, 


PROF.  JAMES  WALKER  IN  THE  CHAIR. 


THE  PURCHASE    WD  CONTROL  OF 
FACTORY  SUPPLIES. 

BY    B.    D.    PORRITT,    B.SC.    (LO.ND.),    F.I.C. 

Many  of  the  more  important  industrial  supplies 
are  limited  in  variety,  fairly  uniform  in  quality, 
and  subject  to  market  control.  The  organisation 
necessary  to  purchase  and  control  supplies  of  this 
kind,  of  which  plantation  rubber  may  be  cited  as 
an  example,  are  of  a  simple  character,  limited  to 
the  official  responsible  for  the  duty — generally 
known  as  the  buyer — and  the  stall  necessary 
for  ascertaining  the  requirements  of  the  factory, 
certifying  the  deliveries  being  correct,  in  quantity, 
and  conducting  the  clerical  work  of  the  purchasing 
department.  Under  such  conditions  little  need 
is  likely  to  be  experienced  for  scientific  assist- 
ance. When,  however,  as  is  generally  the  case, 
the  factory  supplies  comprise  materials  liable  to 
wide  variations  in  quality,  due  either  to  the 
nature  of  the  raw  materials  or  to  differences  in  the 
processes  employed  in  their  preparation,  the 
problem  confronting  the  purchaser  is  much  more 
complicated,  since  price  is  no  longer  the  sole  con- 
sideration. 

The  discussion  which  follows  will  be  limited  to 
instances  in  which  improvements  in  either  the 
price  or  the  quality  of  supplies  may  be  effected 
by  judicious  purchasing  combined  with  efficient 
laboratory  examination,  and  the  conditions  which 
obtain  in  a  factory  devoted  to  the  manufacture 
of  rubber  goods  will  be  selected  for  special  con- 
sideration.* 

A  manufacturer  will  desire  his  supplies  to  be  of 
uniform  and  satisfactory  quality.  The  materials, 
moreover,  will  have  to  be  purchased  ;it  prices 
equal  to  or  less  than  those  paid  by  rivals.  The 
manufacturer  will,  in  addition,  require  Ids  stocks 
to  be  maintained  at  the  lowest  quantity  consistent 
with  safety. 

The  control  of  factory  supplies  should  be 
divided  between  three  officials,  namely,  the  buyer, 
responsible  for  the  price  and  the  source  of  the 
material;  the  stores  superintendent,  answerable 
for  the  quantity  ordered  and  the  correctness  of 
the  delivery;  and  the  factory  supplies  chemist, 
entrusted  with  the  duty  of  determining  the  standard 
of  quality  to  be  ordered  and  the  suitability  of  the 
material  supplied. 

One  of  the  tirst  steps  to  lie  taken  in  developing 
and  systematising  such  a  factory  supply  organi- 
sation should  he  the  creation  of  a  self-contained 
department  in  which  the  deliveries  of  goods  can 
be   checked,    tested,   and,   if   satisfactory,   stored 

until  required  by  the  manufacturing  departments. 
In  order  that  the  Costing  and  Sales  Department 
may  issue  their  price  lists  and  quotations,  it  is 
customary  in  most-  businesses  tor  the  Purchasing 
Department  to  issue  yearly  or  half-yearly  state- 
ments giving  the  prices  at  which  standard  materials 

• "  Some  Notes  en  the  Raw  Material  used  by  the  Rubber 
Manufacturer."    This  Journal,  1916.  p.  986. 


will  be  supplied  by  the  si  ore  to  the  fai  tory.  This 
procedure  will  also  furnish  an  indication  of  the 
efficiency  of  the  work  of  the  buyer  and  the 

superintendent. 

in  addition  to  specifying  the  quality  to  be 
ordered  and  verifying  the  correctness  ol  the 
material  supplied,  the  laboratory  will  be  required 
to  assist  the  buyer  in  selecting  suit  aide  sources  ol 
supply  by  examining  and  reporl  ing  on  the  samples 
recei.\  ed. 

In  order  that  the  buyer  may  be  at  liberty  to 
concentrate   bis   attention   on    the   study   of   the 

markets,  he  should  be  as  free  as  possible  fl i  the 

distrai  t  ions  of  routine  clerical  work  and  the  petty 
enquiries  and  complaints  which  are  inevitable 
in  a  large  factory.  To  the  stores  superintendent, 
therefore,  should  he  delegated  such  t  asks  as  seeing 
that  contract  deliveries  are  coming  forward  m 
time,   investigating  complaints  and   the  like 

The  duties  of  the  laboratory  in  connection  with 
the  purchase  and  control  of  supplies  may  be  said 
to  fall  under  the  following   headings: — 

(1)  The  standardisation  of  all  the  more  im- 
portant supplies  together  with  the  elimination  of 
any  unnecessary,  unsatisfactory,  or  unduly  expen- 
sive materials,  and  the  reduction  of  the  number 
of  standards  to  the  minimum  consistent  with 
factory   elliciency. 

(2)  The  testing  of  deliveries  from  contractors 
to  ensure  conformity  to  the  specified  standard 
of  quality. 

(3)  The  examination  of  samples  submitted  to  the 
purchasing  department    by  would-be  suppliers. 

Until  the  work  included  under  the  tirst  heading 
is  complete,  that,  falling  under  the  second  and 
third  categories  obviously  can  be  carried  out  only 
to  a  limited  extent.  Unfortunately,  the  amount 
of  work  involved  in  standardising  the  factory 
supplies  generally  will  be  very  considerable, 
and  in  some  instances  three  or  four  years  may 
elapse  before  every  item  has  been  satisfactorily 
investigated  and  adjusted.  Though  the  system 
has  to  be  introduced  gradually,  its  advantages, 
however,  should  begin  to  be  experienced  a~  seen 
as  the  more  important  materials  have  received 
attention.  In  order  to  hasten  the  completion  of 
the  preparatory  work  the  factory  supplies  chemist 
I  should  be  relieved  from  the  responsibility  of 
,  devising  the  necessary  analytical  and  physical 
tests,  which  should  be  assigned  to  the  research 
section  of  the  laboratory. 

The  first  step  towards  the  st  andardisal  i 
the  supplies  should  consist  in  compiling  state- 
ments showing  the  materials  employed  in  each 
department  of  the  factory,  the  quantity  used, 
the  price  paid,  together  with  particulars  of  the 
purposes  for  which  each  is  used,  and  any  info 
tion  available  regarding  past  or  present  manu- 
facturing troubles  attributed  to  particular  supplies. 
Prom    these    lis  s    a    summary    can    be    prepared 

showing  all   the  departments  which   are  int.  ■ 

in     particular    supplies,    together   with  the    total 

annua]  cost  of  each  item. 

This    preliminary    work    having    been    accom- 
plished, a  conference  between  the  members  of  the 
staff     responsible     for     the     supplies— the     bu 
the    factory    supplies    superintendent,     and     the 
chemist,   who  will   together   constitute  what    may 
be    termed     the     Factory    Supplies    Commit 
should    be    held    in    order   to    discuss    the    results 
and    determine    the    order    in    which    the    it 
should  be  investigated. 

Having   already   obtained    all    the   information 
available  from  the   factory,   the   [aboratorj 

can    proceed    to    elaborate    their    methods    for    I  he 

analysis  of  the  particular  supply.     The  results  will 

be  specially  interesting  when  the  material  is  one 
supplied  under  some  fancy  trade  name:  in  such 
cases  the  price  will  generally  be  found  to  bl  Car 
higher  than  is  justified  by  the  actual  composition 
of    the    substance.     When    tin  se    analyses    have 
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been  completed,  it  will  remain  to  consider  whether 
the  material  is  satisfactory  in  quality  and  price 
or  whether  some  other  less  expensive  substance 
could  not  be  substituted  with  advantage.  At  this 
stage,  therefore,  it  will  probably  be  necessary 
for  the  purchasing  department  to  send  out  inquiries 
for  quotations  and  samples  to  a  number  of  suppliers. 
In  certain  cases,  however,  before  sending  out 
inquiries,  it  may  be  advisable  to  consider  whether 
it  would  be  advantageous  for  the  film  to  produce 
or  manufacture  the  particular  material  themselves. 
Such  a  proceeding  will,  in  general,  be  profitable 
only  on  a  large  scale  which  will  enable  the  plant 
to  be  kept  running  constantly  at  full  capacity 
or  with  a  view  to  preventing  the  disclosure  of 
works'  processes  or  plant.  Most  of  the  large 
rubber  works  manufacture  their  own  "  reclaimed  " 
rubber,  ami  a  few  of  the  largest  possess  their  own 
rubber  plantations  and  weave  their  own  fabrics. 
The  advent  of  the  organic  "  accelerator  "  of  vul- 
canisation may  induce  some  rubber  manufacturers 
to  undertake  the  manufacture  of  organic  chemicals 
in  order  to  prevent  the  disclosure  of  their  special 
"  compounds  "  to  competitors. 

The  samples  and  quotations  received  by  the 
Purchasing  Department  as  a  result  of  its  inquiries 
should  be  carefully  numbered  and  all  the  available 
information  recorded  for  reference.  The  samples 
should  then  be  sent  to  the  laboratory  for 
examination  with  all  these  particulars.  Those 
thought  promising  for  various  reasons  by  the 
buyer  should  be  indicated  for  special  attention. 
The  examination  of  this  range  of  samples,  probably 
differing  considerably  in  quality,  will  enable  the 
laboratory  to  perfect  their  analytical  methods 
and  to  form  an  opinion  regarding  the  standard 
which  is  satisfactory  for  factory  use.  Such  con- 
clusions should  be  confirmed,  first  by  small  scale 
factory  experiments,  and  secondly,  if  successful, 
by  manufacturing  tests  on  a  larger  scale.  When  as 
a  result  of  this  preliminary  work  a  material  has 
been  selected  as  a  standard  by  the  Factory  Sup- 
plies Committee,  the  laboratory  can  proceed  to 
elaborate  their  routine  methods  for  the  examina- 
1  tion  of  samples  and  the  control  of  supplies  respec- 
■  tively.  At  the  same  time  a  specification  can  be 
1  drawn  up  for  the  use  of  the  Purchasing  Depart- 
'  ment. 

In  compiling  a  "  Reference  Book  "  for  the  use 
oi  the  factory  supplies  chemist,  each  individual 
supply  should  be  considered  very  thoroughly 
and  all  the  information  obtained  during  the 
preliminary  investigations  just  considered  should 
be  recorded  for  future  use.  It  should,  therefore, 
|  be  possible  to  ascertain  at  a  glance  the  depart- 
ments making  use  of  a  particular  material  and 
the  purpose  to  which  it  is  put  in  each.  Important 
'references  in  scientific  and  technical  literature 
should  be  noted,  together  with  information 
regarding  the  source  of  the  supply  or  the  methods 
employed  in  its  manufacture  which  may  serve 
as  a  guide  either  to  the  impurities  or  defects 
to  be  sought  during  testing  or  to  the  conditions 
likely  to  influence  its  price.  Full  details  should 
be  given  both  of  accurate  methods  of  analysis  and 
of  the  more  rapid  tests  designed  to  verify  the 
quality  of  the  deliveries  received  from  contractors. 
Finally  the  specification  or  guarantee  to  which 
such  deliveries  will  be  required  to  conform  should 
be  included,  together  with  the  average  tests  or 
analyses  obtained  on  the  standard  supply. 

As  some  of  the  information  in  such  a  complete 
■  record  is  likely  to  be  of  a  confidential  nature,  a 
"  Laboratory  Method  Book  "  should  be  prepared 
for  the  use  of  the  junior  staff  and  unqualified 
assistants  carrying  out  the  routine  work  of  the 
laboratory,  containing  merely  the  methods  em- 
ployed for  examination  of  the  supplies,  together 
with  the  specifications. 

A   specification  must  be  regarded  merely  as   a 
guide  to  the  contractor  as  to  the  quality  of  the 


finished  article  desired  and  not  as  an  instruction 
as  to  bow  lie  should  carry  on  his  business.  Con- 
sequently, while  it  should  give  clear  and  concise 
information  regarding  the  usage  to  which  the 
material  will  be  subjected,  the  results  desired, 
and  the  tests  to  which  it  will  be  .submitted,  the 
nature  of  the  raw  materials  to  be  used  and  the 
methods  of  manufacture  which  should  be  adopted 
in  order  to  secure  a  satisfactory  result  should  be 
left  as  far  as  possible  to  the  judgment  and  experi- 
ence of  the  contractor.  Any  departure  from 
this  procedure  will,  in  the  event  of  the  goods  sup- 
plied proving  defective  in  use,  largely  relieve  the 
contractor  from  responsibility.  Whenever  possible 
specifications  should  be  submitted  to  a  reputable 
supplier  for  criticism  before  they  are  definitely 
passed  as  satisfactory.  The  adoption  of  a  specifica 
tion  based  on  an  existing  satisfactory  standard 
quality  evidently  should  not  result,  in  any  advance 
in  the  prices  quoted  -to  the  purchasing  depart- 
ment in  response,  to  their  inquiries.  For  articles 
which  do  not  lend  themselves  to  rapid  or  con- 
clusive laboratory  tests  and  which  can  be  proved 
satisfactory  only  by  actual  usage,  a  carefully 
worded  and  legally  sound  guarantee  clause  will 
have  to  be  inserted  in  the  contract  as  a  safe- 
guard against  the  delivery  of  inferior  goods. 

In  general,  the  specification  represents  all  the 
initial  information  required  by  the  purchasing 
department,  but  in  certain  cases  it  may  be  supple- 
mented with  advantage  by  a  certain  amount  of 
general  information.  In  many  instances  the 
buyer  is  in  a  great  measure  unacquainted  with  the 
composition  and  origin  of  the  products  with 
which  he  is  dealing  and  frequently  is  not  con- 
versant with  the  other  trades  making  use  of  the 
same  or  similar  materials.  The  laboratory,  there- 
fore, can  often  supply  information  which  will 
enable  him  to  obtain  a  clearer  insight  into  the 
factors  which  may  influence  the  market  quota- 
tions. The  importance  of  such  knowledge  must 
have  been  realised  in  many  businesses  during  the 
past  three  years  of  abnormal  conditions,  and 
perhaps  in  the  near  future  the  post  of  buyer 
may  be  added  to  the  list,  of  positions  for  which  the 
chemist  possessing  business  capacity  and  experi- 
ence is  considered  eligible. 

The  successful  examination  and  control  of 
supplies  purchased  on  a  specification  basis  is 
almost  entirely  a  question  of  accurate  sampling 
combined  with  rapid  and  reliable  methods  of  test- 
ing. The  difficulties  incidental  to  securing  an 
average  sample,  as  is  well  known,  will  vary  greatly 
from  industry  to  industry.  They  may  be  very 
considerable  as,  for  example,  with  moist  wood 
pulp,  pyrites,  and  crude  rubber,  or  may  be  com- 
paratively slight  as  in  the  case  of  the  majority  of 
the  "  fillers  "  employed  by  the  rubber  manu- 
facturer. Where  difficulties  are  likely  to  be 
experienced  an  understanding  regarding  the 
methods  of  sampling  and  analysis  to  be  employed 
should  exist  between  the  buyer  and  seller  and  be 
embodied  in  the  specification.  Before  a  delivery 
of  material  is  sampled  by  the  laboratory  it  should 
be  examined  by  the  store  to  determine  whether 
the  quantity  is  in  accordance  with  that  stated 
on  the  invoice.  If  correct  in  this  respect  it 
should  be  stored  entirely  separate  from  approved 
factory  supplies  until  the  laboratory  report  is 
received. 

A  range  of  standards  should  be  collected  in  the 
laboratory  for  ready  reference,  and  must  be  kept 
up  to  date  as  modifications  occur  in  consequence 
of  changed  conditions  of  manufacture  or  altera- 
tions in  the  sources  of  supplj  . 

The  samples  submitted  for  report  by  the 
purchasing  department  to  the  laboratory  should 
be  accompanied  by  all  the  available  information 
likely  to  be  of  assistance,  especially  the  price 
quoted  and  the  names  of  the  suppliers.  II  the 
cost  is  greatly  in  excess  of  the  standard  Hie  sample 
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in  general  may  be  dismissed  after  a  brief  examina- 
tion, and  a  few  preliminary  tests  together  with 
a  comparison  with  the  standard  mat  erial  will  serve 
to  eliminate  a  further  proportion  of  those  remain- 
ing. A1  this  stage  a  search  should  be  made 
through  the  laboratory  reports  for  the  results 
of  the  examination  of  any  similar  samples  prev- 
iously received  from  the  same  source.  The 
information  therebj  Becured  will  frequently  well 
repay  the  trouble,  since  man;  firms  send  out 
samples  of  their  standard  products  al  short 
intervals  to  all  likely  customers.  Any  laboratory 
report  dealing  with  this  work  should  be  entered 
ou  a  card  index  both  under  tin?  name  of  the 
supplier  and  the  nature  of  the  article.  Copies  of 
these  reports  should  be  issued  to  the  purchasing 
and  stores  department,  bo  that  tln-v  tnaj  be 
discussed  at  the  periodica]  meetings  of  the  Factory 
Supplies  Committee,  and  further  action  agreed 
on  to  determine  fully  the  merits  of  those  samples 
which  appear  promising  as  a  result  of  this  pre- 
limin..;  J   exaniinat  ion. 

'Ii-  foregoing  duties  will  evidently  in\ol\e  the 
laboratory  in  a  large  amount  of  routine  work 
when  once  the  methods  of  analysis  and  testing 
are  established  on  a  satisfactory  basis.  The 
great!  part  of  this  work  will  therefore  call  for 
care  and  thoroughness  rather  than  originality, 
and  should  be  within  the  capacity  of  the  unquali- 
fied laboratory  assistant.  The  part  of  the  mill 
supplies  chemist  in  this  connection,  therefore, 
should  be  limited  to  securing  correct  wimples 
and  interpreting  the  results  of  the  analyses, 
BO  that  he  may  be  able  to  devote  his  time  to 
investigations  of  a  more  difficult  character  arising 
out  of  the  discussions  of  the  Factory  Supplies 
Committee. 

Few  technical  processes  exist  which  can  be 
claimed  as  perfect  and  there  are  generally  place;,. 
even  in  the  best  managed  businesses,  where 
modification  of  either  plant  or  methods  seems 
possible  with  a  view  to  either  the  total  or  partial 
saving  of  some  expensive  supply  or  its  substitution 
by  a  relatively  cheaper  material.  Investigations 
with  these  objects  in  view  will  probably  result 
in  fail  hit  more  frequently  than  in  success.  Failures 
of  this  kind,  howet  er,  should  be  regarded  as  tokens 
of  the  efficiency  of  the  factory  and  not  as  proofs 
of  the  inutility  of  the  chemist. 

All  the  varied  work  carried  out  by  the  laboratory 
in     connection     with     the     factorv      supplies     Will 

require  to  be  systematically  reported,  and  copies 
of  these  reports  should  be  sent  to  the  buyer,  the 
store-  superintendent,  and  the  factorv-  manager. 
The  manager,  moreover,  should  be  supplied  with  a 
resume  ot  the  matters  discussed  at  the  Supplies 
Committee  meetings,  and  any  proposal  involving 
alteration  in  either  the  quality  or  the  source  Ol 
any  particular  supply  should  be  submitted  foi 
approval  to  him  and  tics.-  responsible  for  the 
direction  of  the  business  before  any  definite 
action  is  taken. 

In    oi-,ler    to    carrv     out     the    scheme    of    control 

which    lias    1 d    outlined    above    a   manufacturer 

must    offer    liberal    salaries    in    order   to   secure   the 

services  of  an  adequate  and  efficient  staff.  This 
outlay  must  be  considered  as  a  percentage  of  the 

total  sum  spent  annually  in  the  purchase  of  the 
factory  supplies.      Calculated    in   Ibis  manner  and 

judge.;  nierelv  as  a  means  of  ensuring  the  correct- 
uses  of  supplies,  both  in  quality  and  quantity, 
the  expenditure  should  require  littl ■  no  addi- 
tional justification.  When,  however,  allowance 
is  made  for  the  savings  which  can  be  effected  both 

by  purchasing  on  a  competitive  basis  and  bv 
economies  in  factory  use.  together  with  the 
reduction  in  manufacturing  troubles  and  the 
enhaie  ed  sales  resulting  ultimately  from  a  more 
uniform    product,    no    reasonable    doubl    can    exist 

that,  .is  usual,  efficiency  is,  the  truest  form  ol 
economy. 


London  Section. 


Meeting    held    ai    Burlington    Hons  V 

June   UU.    1917 
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THE    UTILISATION    OF    THE    MLITUK 
CONTENTS   OF   ZINC   "HE. 

BY    II.    M.    IIIDGE. 

Spelter  was  formerly  made  only  from  calaminaj 

which  is  the  carbonate  of  zinc,   but   as  the  world's 
supply  of  this  min.-ral  is  limited  it    became  I 
sary.   particularly   about    the   middle   of   1 1 . 
century,  to  use  zinc  sulphide  ore,  and  the  demand 
increased  very  rapidly. 

The  main  source  of  spelter  to-day  is  zinc 
blende.  When  pure  this  consists  ,,i  zinc  sulphide 
with  07",,  zinc  and  33%  sulphur  and  is  a  white 
transparent  mineral.  The  pur.-  mineral  is  i 
found  :  zinc  blende  is  generally  black  or  brown, 
and  contains  several  per  cent .  of  iron  as  amorphous 
FeS,  and  frequently  also  some  manganese.  In 
consequence  of  impurities,  the  sulphur  content  is 
usually  less  than  the  above-mentioned  figure,  but 
if  pyrites,  FeS,.  is  present,  the  sulphur  assaj   rises. 

In  the  ore  deposits  zinc  blende  is  usually 
associated  with  galena  and  occasionally  with 
copper  pyrites,  but  it  is  found  with  most  sulphide 
..res.  No  part  icular  kind  of  gangue  predominates! 
in  addition  to  quartz,  calcite,  strontianite,  magna* 
site,  ankerite.  siderrte,  barytes,  and  fluorspar  are 
frequently  present.  Quartz  and  calcite  are  lights! 
t  ban  blende,  barytes  is  heavier;  the  differences 
in  Specific  gravity  are  sufficient  to  allow  of  separa- 
tion by  ordinary  wet  methods  of  ion. cut  ration. 
If  fluorspar  is  present  wet  con.  cut  ration  should 
be  carried  out  carefully  because  it  is  desirable  to 
remove  fluorine,  a.s  far  a-  possible  Siderite  and 
ankerite  have  been  taken  out  efficiently  on  the 
Continent  on  magnetic  separators  after  a  pre- 
liminarv  flash  roast  to  form  magnetic  Fe^O,. 

The  utilisation  of  the  zinc  contents  of  the  big 
deposit     of    argentiferous    zinc    and    lead    ore   at 
Broken  Hill  presented  unusual  difficulty,  bi 
of  the  presence  of  garnet   and  rhodonite  of 
the   same   specific   gravity   as    zinc    blende.     Tin- 
was  first    overcome   by   the  use   of  the   Wetheffl 
electro-magnetic  separator  with  an  intensely  strong 
magnetic  field.     When  1  started  the  first  of  then! 
plants  at  Broken  Mill  in  1899,  we  lifted  the  garnet 
and    rhodonite    out    of    the    ore    with    one 
machines  an.!  then  passed  the  residue  through  an 
even     stionger     field     which     separated     the     zinc 
blende  from  the  galena,  quartz,  and  calcite.     The 
process  was  too  expensive  to  be  able  to  competa 
permanently  and   was  superseded  by  the  modern 
methods  of  flotation  :  to-day  the  whole  of  the  zinc 
concentrates    at     Broken    Hill    are    produced    bv 
flotation.      Unfortunately,  flotation    methods    are 
not,  up  till  now.  effective  for  separating  tin 
or   carbonates   from   blende. 

The.   rapidly-increasing   consumption   of   spelter 
threatened  to  cause  a  shortage  of  ore  a-  I 
calamine     was     the     main     source     ol     supply.    Iml 

improved  methods  of  concentration  and  of  smelting 

have     resulted     in     making     available     enormoni 

resources  of  sulphide  ore  and  there  is  an  adequate 
supply     of    suitable     concentrates     to     cope 

with  all  prospective  demands. 

I  propose,  in  dealing  with  the  utilisation  of  the 
sulphur  contents  of  zinc  ore.  to  divide  the  - 
into  :  — 

1.  The  extraction  of  the  sulphur  from  the 
mineral. 

'1.   Tht»  utilisation  of  the  sulphur. 

3.    Statistics  and  economics. 
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The  sulphur  can  be  separated  from  the  zinc 
by  :— 

(a)  Smelting  with  a  metal  having  greater  affinity 
for  sulphur. 

(b)  Treatment  with  the  oxide  of  a  strong  base, 
(e)  Heating  in  the  presence  of  oxygen. 

Zinc  sulphide  is  decomposed  by  molten  metallic 
iron  or  copper  and  a  sulphide  is  formed,  while 
metallic  zinc  vapour  is  driven  oft'.  Considerable 
experimental  work  lias  been  done  on  this  process. 
but  without  success,  because  of  the  expense  of 
feasting  the  iron  or  copper  sulphide  and  the 
possibility  when  copper  is  used  of  losing  some  of 
this  metal  in  the  process.  The  operation  has  to 
be  carried  oat  in  a  retort  or  crucible  at  a  high 
temperature.  This  has  some  similarity  to  the 
ancient  methods  of  brass  manufacture  by  smelting 
copper  ore  and  zinc  carbonate  together  with 
carbon. 

/.h;>  blende  ran  be  smelted  with  lime  and  carbon 
to  form  zinc,  carbon  monoxide,  and  calcium 
sulphide  ;  this  has  been  carried  out  in  an  electric 
furnace  but  it  entails  a  continuous  fresh  supply 
of  lime,  while  the  resulting  impure  sulphide  of 
lime  quickly  oxidises  to  sulphate  and  has  to  be 
run  to  waste. 

The  usual  method  of  separating  the  sulphur 
from  blende  is  to  roast  the  ore  with  a  sufficiency 
of  air  to  form  zinc  oxide  and  sulphur  dioxide. 
This  is  the  method  in  general  use. 

The  farther  treatment  of  the  zinc  ooncentrates 
after  roasting  consists  in  heating  the  zinc  oxide 
in  retorts,  with  suitable  reduction  material,  to 
reduce  the  oxide  and  distil  the  reduced  metallic 
zinc  which  is  cooled  and  condensed  to  liquid  metal. 

In  roasting  zinc  blende  the  sulphur  is  oxidised 
to  SO,  with  a  small  amount  of  SO,,  and  sufficient 
oxygen  is  required  for  the  formation  of  zinc  oxide. 
The  reaction  is  exothermic,  but  it  is  not  possible 
to  obtain  a  sweet  roast  without  the  application  of 
heat.  Sulphates  are  formed  in  roasting  and  these 
have  to  be  decomposed  ;  this  necessitates  addi- 
tional heat  units. 

The  heats  of  formation  are  : — 


(Zn  +  S) 

=      4:;. nun 

(Zn+O) 

=     84,800 

(2S  +  0) 

=     69,260 

If  97  kilos,  of  zinc  sulphide  is  oxidised  compleely 
with  air  containing  48  kilos,  of  oxygen.  81  kilos. 
of  zinc  oxide  and  64  kilos,  of  sulphur  dioxide,  equal 
to  'SI  22  cubic  metres,  are  obtained.  208  kilos,  of 
air  with  160  kilos,  of  nitrogen  will  be  used. 

The  reaction  gives  : — 


Formation  of  SI  kg.  ZnS 
Formation  of  64  kg.  S02 


84,800  calories. 
69,260      „ 


Total  154.060 

Decomposition  of  97  kg.  ZnS  — 43,000 


Net    heat   evolution 


I  1  1.000 


In  practice  this  result  is  not  obtainable  :  the 
ore  and  the  air  have  to  be  heated  up,  while  the 
l  ore  and  the  sulphur  fumes  are  discharged 
at  a  high  temperature  and  as  the  heat  units  cannot 
all  be  retained  in  the  furnace,  coal  has  to  be  burnt 
to  maintain  the  temperature  and  to  remove  the 
last  units  of  sulphur. 

If  the  sulphur  has  to  be  used  for  technical 
purposes,  the  fumes  must  not  be  contaminated 
and  diluted  with  fire  gases. 

Constructional  difficulties  were  encountered  in 
the  design  of  furnaces  for  this  purpose,  Muffled 
furnaces  have  to  be  used  in  which  the  fire  g asi 
do  not  come  into  contact  with  the  ore.  and  the 
heat  units  have  to  be  passed  through  fire  brick 
in  order  to  maintain  the  heat  while  the  last  units 
of  sulphur  are  being  oxidised  and  while  any 
sulphates,  which  may  have  been  formed,  are 
decomposed. 


In  Germany  and  Belgium  prolonged  efforts 
were  made  to  prevent  the  emission  of  large 
quantities  of  sulphur  fumes  into  the  air  and  the 
consequent  destruction  of  vegetation  in  the  neigh- 
bourhood of  the  works,  and  the  first  practical 
results  were  obtained  about  1855  by  Hasenclever, 
who,  after  a  series  of  experiments,  built  a  furnace 
at  the  Bhenania  works.     This  is  shown  in  Figure  1. 


a  a  feTlj  ZN?  fe^sl 


The  furnace  has  two  roasting  hearths,  of  which 
only  the  top  hearth  is  muffled,  and  after  the 
ore  has  been  rabbled  along  this  hearth  and  has 
given  oft  some  of  its  sulphur,  it  is  dropped  to  the 
bottom  hearth  to  complete  the  roasting  in  direct 
contact  with  the  fire  gases.  The  arches  of  the 
furnaces  were  too  high  for  practical  work  and  the 
fumes  were  low  in  SO,. 

In  1865  a  much  improved  furnace  was  built  by 
the  Bhenania  Co.,  and  this  is  illustrated  in 
Figure  2.     The  results  improved,  but  the  capacity 


of  the  furnace  was  -niall  and  the  st  reDgth  of  the  gas 
continued  deficient  :  it  is  worthy  of  note  that  the 
designer  realised  that  it  was  only  necessary  to 
heat  the  ore  during  the  last  stages  of  oxidation, 
because  there  is  enough  heat  at  the  commencement 
of  roasting,  but  this  point  was  overlooked  for 
many  years.  The  general  idea  of  the  construction 
of  the  furnace  is  very  similar  to  that  of  "'  Del- 
place.  ''  which  will  be  referred  to  later 

An  effort  to  reduce  the  amount  of  labour  was 
made  in  1872  with  the  furnace  shown  in  Figure 
3.  A  number  of  these  furnaces  were  built  at 
variousworks  in  Germany,  but  they  again  laboured 
under  the  disadvantage  of  the  final  roast  lieing 
carried  out  in  contact  with  the  lire  gases.  The 
furnace  had  215  square  feet  of  area  on  the  Ujttom 
direct  fired  hearth  and  above  this  a  inutile  of  the 
same  size  was  heated  from  above  and  below  by  the 
fire  gases.  The  incline  had  an  angle  of  I3°,wbkli 
had  been  determined   by  experiment,  and  Uilika 

were  placed  in  this,  so  a-  to  spread   tl ■    >'<  » 

fairly  uniform  thin  layer.     Openb  irranged 

for  access  in  case  of  blockage  The  ore  travelled 
a  total  distance  of  about  90  feel    in  the  fumaw 
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Much  labour  was  required  for  breaking  up  lumps 
oi  ore  which  formed,  and  the  furnace  had  fco  bo 
vi'i'y£cai'c'iully  tended.  During  the  period  when 
much  sulphur  is  being  given  off  the  ore  will  run 
lik.-  water  if  the  temperature  rises  too  high,  and 
it'  iron  or  lead  are  present  in  appreciable  quantity, 
the  overheated  ore  will  set  hard      This  frequently 


"fo 
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Jo 

ft 

A 

Scale  of  DMiCn. 

Fig.  3. 

Occurred  on  the  incline  and  the  design  was  finally 
discarded,  because  more  labour  was  required  for 
freeing  the  incline  than  is  necessary  for  working 
a  horizontal  hearth.  The  output  of  the  furnace 
per  24  In  mis  was  about.  3  tons  of  roasted  ore  with 
a  coal  consumption  of  15  cwt..  and  three  men 
were  necessary  per  shift,  so  that  the  output  per 
man  per  shift  with  a  12-hour  shift  was  only  10  ml. 
In  the  furnaces  which  were  designed  for  part  of 


the  work  to  be  done  in  the  muffle  and  the  balani  e 
in  a  reverberatory,  only  about  two-thirds  of  thi 
sulphur  contents  were  available  for  further  use, 
while  the  remaining  one-third  was  so  diluted  by 
lie  Ore  gases  thai  it  had  to  be  allowed  to  escape 
into  the  atmosphere. 

In  England  attempts  were  also  made  to  roast 
zinc  ore  in  muffled  furnaces,  but  they  were  n>'i 
entirely  satisfactory.  It  is  remarkable  that  the 
first  roasting  of  blende  appears  to  have  been  done 
here.  In  1758  John  Champion  of  Uri^t < d  obtained 
a  patent  for  using  blende  or  black  jack  in  the 
manufacture  of  brass. 

The  first  of  the  furnaces  of  the  so-called  Rhenania 
type    is    shown    in    Figure     I;     this    was    built    in 
accordance  with  a  German  patent  of  lss^.     Xhe 
furnace   is  provided  with   one   fire    box.  and  the 
lire    uases    trawl    four    linns    the    length    of    the 
furnace,  which  has  nine  muffles  each   2   ft.  5]  in. 
wide     and      four    ln-art lis    in    which     the    ■ 
rabbled   by  hand  at   right  angles  to  the  direction 
of   the  travel  of  the   I ii < ■  gases.     The  air  for  the 
muffles  is  preheated  and  the  sulphur  fumes  leave 
the  furnace  with  about  tS°0  si ) ,.     The  capai 
3  to  3£  tons  of  roasted  ore  with  a  coal  consumption 
of   27%;   the   ore  remains   in   the   furnace  alum 
•IS     hours.      Improvements     were     made     in    this 
fin  nice  by  cutting  out  the  division  walls  between 
the  muffles,  so  that  the  ore  could  be  rabbled 
ways  along  the  hearths  in  the  opposite  direction 
to  the  travel  of  the  fire  gases  ;    later  it   was  found 
unnecessary  to  heat  the  upper  parts  of  the  furnac 
because  t  he  oxidation  of  the  ore  gi\  es  off  sufficient 
heat,   but    before  this  stage  was  reached  fui 
were    built    embodying   almost    every   conceivable 
variation  in  the  arrangement  of  the  fire  flui 
tin-  muffles- 
Twelve   years  ago    I    still    built    furnaces   with 
l  hiee  superimposed  muffles,  the  fire  gases  travelling 
beneath  and  above  the  bottom  inutile.  \vh<  I 
is  only  necessary,  with  proper  design,  to  pass  tin 
fire  gases  under  the  bottom  muffle.     1  found  thai 
in   one   pari    of  the   furnace,   the   fire  gas  was  no 
longer  heating  the  ore   but    that    heat    units  were 
being  transferred  from  the  ore  to  the  gas. 

For  the  sake  of  completeness  I  illustrate  one  of 
the  later  modifications  of  the  Rhenania  furnaces 
in  figure  5.  This  furnace  is  47  J  feet  long  bj 
17.'  feet  wide,  so  that  the  ore  travels  a  di 
of  118  feet  along  the  hearths.  With  a  12-hour 
shift   a  total  of  8  men  were  required  for  tin 
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duction  of  0  tons  of  roasted  ore  per  24  hours. 
By  working  with  8-hour  shifts  only  6  men  were 
required   and  the   production   per  man   per  shift 

rose  from  14  or  15  ewt.  to  IS  or  19  cwt.  The  coal 
consumption  is  about  25%. 

These  furnaces  have  been  generally  built  to- 
gethei  in  blocks  of  four  and  have  been  more  largely 
i    used  than  any  other  type  of  furnace. 

Owing  to  high  price  of  fuel,  "  Delplace  "  furnaces 
have,  since  1895,  been  largely  built  in  Belgium  ; 
Figures  (5  and  7  show  the  details  of  this  furnace, 


have  also  been  erected  in  this  countrv  and  in 
Germany.  Experienced  labour  is  required  to 
work  them  satisfactorily  and  the  men  prefer  to 
work  on  the  Rhenania  furnaces  in  which  the  ore 
is  rabbled  sideways,  whereas  in  the  Delplace 
type  it  has  to  be  alternately  pushed  from  and 
drawn  towards  the  worker. 

Work  on  zinc  ore-roasting  furnaces  is  most 
laborious,  and  even  on  the  Continent  continuous 
efforts  have,  ever  since  the  start  of  the  industry, 
been  made  to  replace  hand  labour  by  machinery. 


xj^^j^^r    i- 


which,  with  good  labour,  and  if  carefully  built, 
gives  satisfactory  results.  The  travel  of  the 
ore  on  the  7  superimposed  hearths  is  only  40  feet, 
but  the  ore  is  exposed  thoroughly  to  the  air  because 
the  arches  are  low  and  only  a  thin  bed  of  ore  is 
maintained  on  each  hearth.  Only  16%  of  coal 
is  required  for  heating.  These  f  iirnaces  have  been 
built  mainly  in  Belgium  and  in  France,  but  a  few 


—WWl 


Fig.  5. 

The  first  attempt  to  do  this  was  made  by  the 
Society  de  la  Vieille  Montague,  who  succeeded  in 
carrying  out  the  first  part  of  the  operation  in  a 
furnace  like  a  MacDougall  burner  for  pyrites 
fines — the  furnace  is  shown  on  Figure  8.  The 
ore.  after  passing  over  three  or  in  some  of  the 
furnaces,  over  four  hearths,  drops  to  two  hand 
rabbled  hearths  similar  to  those  used  in  the 
Rhenania  furnace.  The  mechanically  stirred  part 
had  a  diameter  of  8  feet,  but  although  various 
modifications  of  this  furnace  were  tried  it  was  not 
much  used,  mainly  because  of  mechanical  diffi- 
culties, which  40  years  ago  proved  insuperable. 
The  furnace  is  stated  to  have  been  able  to  treat 
3 J  tons  of  ore  in  24  hours  with  17%  of  coal  and 
|  horse-power. 

In  America,  where  hand  labour  was  even  more 
difficult  to  obtain,  it  was  impossible  to  use  hand 


Fig.  0. 
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furnaces.  Hammon-I  and  Spence  designed  a 
furnace,  which  is  shown  in  Figure  9.  I  am 
referring  to  thi-  furnace,  although  it  is  direcl 
fired,  because  it  was  the  Eorerunnei  of  the  Begeler 
furnace,  which  lias  earn*  so  largely  into  use  in  the 
United     .states.      The    ore    is    rabbled     along    the 

various  hearths  by  means  of  stirrers  attached  to 
long  rods.  This  Furnace  shows  the  essential 
features  of  the  Hegeler  furnace,  which  is  illustrated 
in  Figures  10  and  11.  The  Begeler  furnace, 
•h.-r  with  the  end  supports  for  the  machinery, 
occupies   a   very   large   lloor  area  :    I   understand 


is  no  reduction  in  the  number  of  un-n  as  -.  .m-i 
hand  furnaces,  but  the  men  i  an  mostly  be  ordinary 
unskilled  labour  together  with  a  few  mechanics. 

Great  things  were  expected  from  the  "  .\h-rton  " 
furnace,  of  which  Figure  12  illustrates  the  con- 
struction of  a  number  of  furnaces  built  in  Tas- 
mania :  they  have  been  found  unsatisfactory 
and  have  been  repeatedly  rebuilt  :  they 
were  not  strong  enough  for  the  work  and  had  to 
be  redesigned,  and  Figure  13  -hows  a  furna<  e 
built  in  Russia,  but  no  reports  of  the  results  I 
been  published. 


Pig.  t. 


that  for  the  large  furnace  a  total  length  of  :>'><i  feci 
is  required  because  of  the  runway  lor  the  stirrers 
at  each  end  of  the  furnace;  it  1  lea  I  s  In  tons  DOC 
day.  with  a  coal  consumption  of  about  25  to  30  %. 
The  ploughs  are  diawn  through  the  furnace  by 
chains  and.  after  passing  through  the  furnace  in 
oie-  direction,  are  moved  to  the  level  of  the  next 
hearth  and  are  then  drawn  through  this  in  the 
opposite  direction.  This  allows  of  cooling  the 
stirring  mechanism  while  outside  the  furnace, 
capital  outlay  is  large,  and  I  have  been 
informed  that  tie-  repair  bill  of  the  furnaces 
working  on  tie-  Continent  is  such  that  there  is  no 
appreciable  saving  in  cost  of  roasting  as  compared 
with  hand-rabbled  furnaces.  With  eight-hour 
shifts  17  men  are  required  per  shift,  so  that  there 


lie-  Wedge  furnace  is  now    being  tried  on  zin<- 
oi-e  in  America. 

Figure  11  shows  the  Spirlet  furnace,  which 
several  were  at  work  in  Belgium  ami  (iermanj 
at  the  outbreak  of  the  war.  and  some  have  also 
been  built  in  America.  The  capacity  of 
furnace  is  3  to  3J  tons  per  24  hours,  and  in  con- 
sequence of  there  being  no  metal  parts  inside 
the  furnace  in  contact  with  the  ore  tie-  fuel  con- 
sumption is  low.  The  alternate  hearths  rotate 
and  the  ore  is  stirred  by  means  of  special  bricks 
projecting  downwards  from  the  hearth  above. 
< I  results  have  been  obtained,  but  tie-  cam- 
paign is  short,  and  as  SOOU  as  one  or  two  ol  the 
projecting  bricks,  which  stir  the  ore.  w  -n  or 
break  off,  the  furnace  chokes  and  has  to  be  i  ooled 


Fig.  s. 
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dowu  and  put  ovit  of  commission.  I  understand 
that  on  the  Continent  it  lias  only  been  possible  to 
work  a  furnace  continuously  for  a  maximum  of 
three  months  before  the  arches  have  to  lie  removed 
and  overhauled,  because  no  repairs  can  !"■  carried 
out  while  the  furnace  is  working. 

Figures    15,    16,  and    17    illustrate   the    general 


Fig.  9. 

design  of  the  Ridge  mechanical  zinc  blende  Ecu  nai  e, 
in  which,  after  experiments  extending  over  many 
years,  the  mechanical  arrangements  have  been 
so  far  worked  out  that  freedom  from  mechanical 
difficulties  is  assured,  while  the  whole  furnace  is 
accessible.  The  shafts  are  each  made  in  one 
piece  and  are  water-cooled  ;  about  15.000  gallons 
of  cooling  water  is  passed  through  the  shafts  in 
21  hours  to  prevent  overheating.  The  rabbles  which 
stir  the  ore  are  easily  and  quickly  renewed  and  the 
part  to  be  replaced  weighs  only  5  lb.  The  ore  is 
fed  continuously  to  the  drying  hearth  on  top  of 
the  furnace  and  passes  over  three  roasting  hearths 
and  tinally  to  the  cooling  hearth,  where  it  serves 
to  preheat  the  air  required  for  the  oxidation. 
The  mechanism  of  each  furnace  is  driven  by  a 
separate  electric  motor  which  takes  8  to  10  horse- 
power. The  motor  and  all  the  gearing  are  on  a 
solid  foundation  beneath  the  furnace  and  fully 
accessible.  The  discharge  opening  is  separated 
from  the  gearing  by  a  brick  wall  to  keep  out  all 
dust.  The  furnace  runs  noiselessly,  the  only  sound 
being  the  hum  of  the  motor.  It  is  gas-fired  and 
the  gas  is  burnt  only  under  the  bottom  roasting 
hearth.  Broken  Hill  zinc  concentrates  are  roasted 
down  to  0-75  °0  total  sulphur  with  a  teed  of  12  tons 
of  ore  per  day  of  21  hours  and  a  coal  consumption 
of  10%.  The  sulphur  fumes  leave  the  furnace 
with  tii  toS  |°0  sulphur  dioxide  and  at  a  temperature 
of  380°  C.  so  that  they  can  be  used  satisfactorily 
in  the  lead  chamber  process.  One  man  per  shift 
can  attend  to  the  furnace  and  the  producer. 

Zinc  concentrates  with  14 °0  lead  have  been 
satisfactorily  treated  and  also  concentrates  with 
17",,  iron;  when  roasting  an  ore,  high  in  lead  or 
iron,  it  is  essential  that  a-  mechanical  furnace  in- 
kept  working  continuously,  because  half  an  bom's 
stoppage  means  that  the  ore  on  the  hearths  sets 
hard  and  forms  lumps  which  have  to  be  broken  up. 
It  has  been  found  possible  in  this  furnace  to  use 
the  rabbles  for  breaking  up  the  lumps,  and  the 
gearing  can.  if  necessary,  be  run  alternately  back- 
wards and  forwards  till' the  hearths  are  free. 


1  have  dealt  at  length  with  the  design  of  furnaces 
for  roasting  the  ore,  because  this  question  has 
played  such  an  important  part  in  the  past  history 
of  the  art,  and  the  utilisation  of  the  sulphur 
contents  of  the  ore.  and.  in  fact,  the  treatment  of 
zinc  blende  has  only  become  possible  in  consequence 
of  the  development  of  furnace  design. 

In  some  ores  the  presence  of  substances  which 
I  interfere  with  the  desulphurising,  is  important  ;  lime, 
magnesia,  strontia,  and  baryta,  if  combined  with 
sulphur,  retain  it  in  the  roasting  furnace  ;  if  com- 
bined with  carbonic  acid,  this  is  driven  off  and  in 
some  cases  the  lime,  etc.,  will  take  up  sulphur 
from  the  ore.  In  considering  the  sulphur  contents 
of  roasted  blende,  allowance  must  be  made  for 
this  combined  sulphur.  Lead  becomes  ;>  nuisance 
in  hand-rabbled  furnaces,  but  in  a  properly 
designed  mechanical  furnace  I  have  found  no 
trouble  ;  if  ore  high  in  lead  is  treated  continually 
an  accretion  will  form  on  the  hearths,  but  the 
rabbles  can  be  made  to  remove  this.  High  iron 
content  is  found  in  some  Spanish  and  German  ores 
and  makes  complete  roasting  in  hand  furnaces 
almost  impossible  ;  in  Germany.  I  was  able,  in  a 
mechanical  furnace,  to  reduce  the  sulphur  left  in 


Pig.  in. 

the  roasted  ore  to  more  than  1%  less  than  had 
been  possible  in  hand  furnaces. 

The  sulphur  dioxide  given  oft'  in  roasting  is 
utilised  for  making  sulphites,  liquid  SO,,  or 
sulphuric  acid. 

Aluminium  sulphate  has  been  made  at  P'lone 
in  Belgium  by  passing 'the  roaster  gases  into  large 
chambers  excavated  in  the  hill  side  ami  Idled  with 
alum  shale.  At  Ampsin  this  method  was  also 
used  for  making  alum  with  gas  from  reverberatory 
furnaces:  it  seems  that  sulphite  is  formed  ami 
this  readily  oxidises  to  sulphate. 

The  manufacture  of  liquid  SO,  was  started  by 
(irillo  at  Hamborri  in  Westphalia,  because  the 
fumes  from  the  roasting  furnaces  were  low-  in  M  > 


Fig.  11. 
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ami  it  was,  at  that  time,  considered  Impossible 
to  utilise  them  for  making  sulphu^c  acid.  The 
furnace  gases  pass  to  a  scrubbing  tower  sprayed 
with  water,  which  dissolves  the  sulphur  dioxide, 
ami  the  liquor  gravitates  to  a  series  of  pan-;, 
which  arc  placed  over  the  burners,  the  heal  of 
which  is  sufficient  to  drive  off  the  so,  gas,  which, 
after  being  cooled,  is  compressed  and  liquefied  at  a 
pressure  of  7  atmos.  In  Germany  two  plants  are 
in  operation,  viz..  one  at  Samborn  and  another 
at    T.ipine    in    Silesia,    but,    in    this    country,    the 

method  has  not  been  employed  on  the  fume-:  from 

zinc  ore.      The  demand  for  liquid  SO  ,  is  limited. 

The  main  commercial  use  for  the  sulphur  fumes 
is  (lie  manufacture  of  sulphuric  acid   and  this  can 

he  carried  out  in  lea  l  chambers,  or  by  the  contact 

process. 


ore-,,  to  circulate  the  tower  acids,  the  (luorine 
contents  Beem  to  remain  in  the  circuit  so  that  the 
attack  on  the  packing  of  the  towers  gradually 
increases,  but,  contrary  to  expectation,  I  Inn!' 
not  found  increased  corrosion  of  tin-  lead  work  of 
the  chambers  by  fluorine.  Many  efforts  have 
been  made  to  overcome  the  trouble  with  the 
packing.  Glover  towers  have  been  built  entirely 
of  lead,  and  with  lead  sheets  as  a  packing,  so  as 
to  avoid  the  us,,  of  silicious  material,  but  it  is 
found  necessary  in  this  case  to  use  two  ( 
towers    in    series,    the    first    one    heiriL.'    an    empty 

tower  followed  by  a  tower  tilled  with  suspended 
lead  sheets,     i  have  found  it  preferable  to  over* 

come  the  trouble  by  passing  the  whole  of  the 
chamber  acid  through  the  towers  instead  of  only 
circulating   the   tower   acids,   ami    1  >>-   this   i 


C903*  MCTOM     At) 

Eta.  12. 

Most  zinc  ores  offer  the  advantage  of  being  free 
from  arsenic,  but  on  the  other  hand  they  frequently 
contain  fluorine  of  which  even  as  little  as  0 -01  to 
0-02%   incomes  noticeable.     Fluorine  occurs  with 

tl e  a,  calcium    lluoride.  which    i-    decomposed 

in  the  roasting  furnace  in  (lie  presence  of  silica 
and  forms  silicon  fluoride  If  this  gas  passes  into 
the  Glover  tower  it    is  decomposed   and   nydro- 

lluosilicic   acid    is    fori I  :   this,    in   turn,   appears 

to   split    up.      As    it    is   usual,    when    treating    zinc 


keeping  down  the   fluorine  contents  of   the 

and    at    the   same   tine-   to   pack    the  towers  with  A 

well-burnt  brick  packing  of  a  suitable  composition 
which  would  offer  the  maximum  possible  resistance 
to  the  attack  of  hydrofluoric  acid.  Glover  towers 
built  in  this  way.  and  properly  operated,  ha\  ■•  ben 
worked  continuously  for  12  months  and  loDgCfl 
without    trou hie. 

Other  important  impurities  affecting  sulphuric 
acid  manufacture  are  antimony,  mercury,  and 
chlorine. 

Some  years  ago  I  experienced  trouble  in  con* 
sequence  of  the  unexpected  presence  of  chlorine 
and  on  investigation  1  found  that  this  was  due  to 
the  me  having  been  left  lying  for  several  month! 
on  the  Wharf  at  I'ort  1'irie.  and  sprayed  with  setr 
water  in  order  to  avoid  loss  by  windage. 

Mercury    is    found   in    some     Spanish    blendes. 
It  collects  at  the  outer  parts  of  I  he  dish  ol  i  i 
chamber,  where  it  is  not  protected  i.y  lead  sulphate 
and  causes  rapid  corrosion  of  the  lead.     Tin 
he  overcome  by  lining  the  sides  of  the  dish  with 
thin  brickwork. 

\ntimony  occurs  frequently  in  small  quantities 
with  zinc  blende,  and  at  the  high  temp 
the   roasting   furnace  some   of   this   i-   volatilised 

and    passes    into    (he    acid.     On    on icasion    I 

received  serious  complaints  about  the  presence  "i 
arsenic,  hut  found,  on  examination,  that  antimony 
was  the  cause  of  the  trou  hie.  Vntimonj  was  found 
in  the  zinc  concentrates  from  Broken  Hill  when 
treating  ore  from  the  upper  levels  in  one  of  the 
mines,  hut  the  quantity  present  was  less  than  (1 

Most   zinc  ores  have  lead  associated  with  I 
and  some  of  this  is  generally  driven  oft  with  the 
sulphur  in  the  roasting  furnace  together  with  the 

silver  which  is  combined  with  the  had.  hi  I 
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the  lead  and  the  silver  are  deposited  in  the  chamber 
sludge. 

The  lead  chamber  process,  when  working  with 
hand  furnaces,  has  to  be  carefully  watched  because 
of  the  intermittent  evolution  of  sulphur  dioxide 
in  consequence  of  intermittent  rabbling  of  the  ore 
In  Germany  it  has  been  usual  to  reduce  this 
difficulty  by  arranging  for  the  furnace  hands, 
working  on  the  different  furnaces,  to  start  their 
shifts  at  different  times,  but,  in  spite  of  this,  it  is 
not,  possible  to  obtain  a  continuous  current  of 
uniform  gas  throughout  the  24  hours,  and,  unless 
the  process  is  watched  carefully,  loss  of  nitre  is 
the  result.  With  modern  mechanical  furnaces 
this  trouble  does  not  occur. 

The  design  of  the  chamber  plant  does  not  call 
for  special  comment.  It  is  in  every  way  similar 
to  that  used  when  burning  pyrites. 

The  nitre  consumption,  and  working  cost  of  the 
plant,  are  not  higher  than  with  pyrites. 

Here  and  in  Belgium  lead  chamber  plants  have 
been  used  exclusively  for  making  acid,  and  in 
Germany  this  is  also  the  rule,  but  there  are  several 


The  average  price  realised  in  1915  was  $8-85  per 
short  ton. 

The  use  of  the  contact  process  for  fumes  from 
zinc  ore  made  the  biggesl  strides  in  the  United 
States,  because  there  l  In-  smelters  are  largely 
able  to  rely  for  their  ore  supplies  upon  the  produce 
of  one  or  more  mines,  and  are  not  dependent 
upon  small  parcels  of  ore  shipped  from  various 
parts  of  the  world,  as  has  been  the  case  here  and 
on  the  Continent.  They  have  consequently 
been  able  to  make  provision  for  eliminating  any 
harmful  ingredients  which  may  be  present  in  the 
raw  material  which  they  expected  to  be  treating 
over  a  long  period.  The  American  smelters  also 
have  the  advantage  of  having  practically  no 
hand-rabbled  furnaces. 

The  various  contact  poisons  can  be  eliminated 
if  the  tonnage  to  be  treated  warrants  the  initial 
expenditure  on  the  plant.  Fluorine,  arsenic, 
antimony,  and  lead  can  be  removed  by  first 
scrubbing  the  gas  with  a  suitable  liquid,  and  when 
this  is  done  the  conversion  offers  no  greater  diffi- 
culties than  when  brimstone  or  pyrites  is  burnt. 


Merlon  Duplex  Furnace  with  Drying  Hearths,  erected  at  the  Irtgsh  Corporation 
Works,  Ekibastous,  Russia. 

Fig.  13. 


contact  arid  plants  at  work  as  well.  In  America 
l-l  zinc  smelters  make  sulphuric  acid,  but  they 
mainly    use    the    contact     process. 

Calculated   as   60°  B.   acid,   the   American  pro- 
duction from  zinc  blende  was — 

In  the  year  ltd  1—230,643  short  tons. 

1012—292,917  short  tons. 

1913—296.218  short  tons. 

1914—411,011   short  tons. 

1915-  484,942  short  tons. 


Vertical 


Section      throwjh     the 
Roasiimj  Furnace. 


Spirlet 


Fig.  11. 


In  England  acid  has  only  been  made  from 
zinc  ore  in  three  plants,  and  I  estimate  that  their 
output  does  not  exceed  25,000  tons  a  year  of 
140°  Tw.  acid.  This  tonnage  corresponds  to  a 
production  of  about  10.000  tons  of  spelter.  In 
1913  31.290  tons  of  virgin  spelter  was  made 
in  the  country.  Part  of  tins  was  made  from 
calamine,  but  the  available  supplies  of  this  ore  are 
steadily  decreasing,  and  it  is  only  a  question  of  a 
short  time,  when  the  whole  of  the  metal  will  have 
to  be  smelted  from  zinc  blende. 
The  position  is  really  worse  than  is 
indicated  by  these  figures,  because 
it  has  been  customary  to  roast  the 
sulphide  ore  in  reverberatory  fur- 
naces from  which  the  fumes  cannot 
be  used,  so  that  tin1  sulphur  ia  wasted 
and  the  atmosphere  polluted. 

To  illustrate  the  importance  of 
the  utilisation  of  the  sulphur  of 
zinc  ores  I  will  refer  to  the  figures 
for  Upper  Silesia.  The  district  pro- 
duces about  60  %  of  the  spelter  made 
in  Germany,  but  a  u' I  deal  of  cala- 
mine is  still  available  '  here,  so  I  hal 
the  maximum  production  of  sul- 
phuric arid  from  blende  has  noi  been 
reached;  the  tonnage  of  calamine 
treated  steadily  decreases,  but  the  in- 
creased amount  of  blende  compen- 
sates   for    this,   and    allows    of    an 


View    of    one   of    the 

Hearths  of  the  Spirlet 

Furnace. 
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increasing  spelter  and  acid  production.     The  last 
figures  available  are  for  1911,  and  the  accompanying 

table    shows    the    results    fur    ever\     fourth    year 
since  1887. 

Statistics  from   Upper  Silesia. 


Sulphuric 

add 

blende 

reduced 

Sale  value. 

Year . 

Metric 

rota] 

Metric  t - . 1 1  ..I 

rko. 

acid. 

J! 

-- 

21,013 

479,1 

22  81   marks. 

1801 

66,236 

746,000 

22.85 

1895 

14,857 

77s  000 

23.43 

• 

123,602 

64,020 

1,074, 

16.77 

187,506 

728 

1 0  62 

1917 

431, 1 

2,187,000 

. 

1911 

411,852 

-  ..ooo 

U.18 

1912 

— 

U.'.t.UUS 

Six  works  still  used  their  old  reverberatory 
furnaces,  so  that  nol  all  the  sulphur  could  be 
utilised,  but  for  some  years  factory  legislation 
has  prohibited  the  emission  of  noxious  fumes 
and    as   the   plants    I ne    worn   out    the\     have 


The  position  in  the  zinc  smelting  districts  in 
Western  Germany  is  analogous,  but  the  make 
of  acid  there  is  larger  in  proportion  to  t.  pro- 
duction of  spelter,  because  i  here  is  no  local  supply 
of  calamine.  The  newer  smelting  works  have 
been  placed  on  navigable  waterways  si  i  thai 
freights  on  i;i«  materials  and  finished  products 
an-  Low.  The  chamber  process  is  used  in  all  the 
works  except  one  which  lias  a  contact  plai 
there  is  also  one  installation  making  liquid  S<  I  . 

In   1913   in   Germany   554,760   metric    toi 
blende  was  roasted    for   making  sulphuric    arid; 
of  this  is7.i:;:i  ions  «as  unpolled  from  Australia 

and    56,181    tons    from    other   countries. 

Iii  Belgium  blende  is  main!)  roasted  by  the 
chemical  manufacturers,  who  retain  the  sulphur 
and  receive^  from  the  zinc  smelter  in  addition  a 
payment  of  6  to  8  francs  per  1000  kilos,  for  roasl 

the  ore.      This  was  facilitated    l.y  the  lov 

on    the    canah.     which     reduced     transit     chai. 

to  a  very  low  figure.     In  Belgium    0">       of 

total   production   of   sulphuric   a    id    is     mad,-  from 

blende;  the  amount  of  zinc  acid  is  nearlj    100,000 
tons. 

The  most  important  and  serious  factor  for 
consideration  hen-  in  England  is  the  shor!  ige  ol 
zinc  smelting  capacity    in  the  country.     In    I! 


Pigs.   15,    16,  and  17. 


to     be     replaced      by     modern     installations.      The 

fu  dies  from  the  i-,-\  erberatory  furnaces  arc  scrubbed 
with  milk  of  lime  which  is  sent  to  waste.  Five 
plants  have  lead  chambers  and  make  acid  of 
a0  — 55°  B.;  this  is  generally  concentrated  in 
cascades  or  Kessler  apparatus  and  in  recent 
years  largely  in  Gaillard  towers.  Three  works 
have  cental  t  plants  as  well  a  lead  chambers. 
There  was  in  1912  a  total  ol  18  lead  chambers. 
Of  the  total  production  of  acid,  11,055  metric 
t  ons  was  sold  as  .ii  >d  ot  50  B.,  1 14,346  metric  tons 
was  sold  as  a.i.l  oi  :,o  'in  i;..  12,349  metric  tons 
was  sold  as  acid  with  98  100%B  SO  4.  216  metric 
tons  was  sold  a-  oleum  with  20%  so,,.  177  I  metric 
ions  was  sold  as  SOj,  and  in  addition  2855  metric 

lolls   of  liquid    S<  >.    w  as   made-. 

The  acid   is  used   fox  making    superphosphate  . 

sulphate,  of  ami 1.1.  dynamite,  and  guncotton, 

and  for  refining  mineral  oil.  it  is  distributed  brj 
rail  over  a  wide  area,  Borne  going  into  Russian 
Poland,  Austria,  Hungary,  and  even  i "  I. 'ecu mania. 


our  consumption  of  spelter  amounted    t 
than    224,000    tons   of    which    7  1',,    was    import  "I. 
After  allow  ing  for  the  metal  made-  l.y   the-  refiners, 
we  imported   about    166.000  ions  ,,f  spelter   and 
zinc-    in   other   forms.      If   this   quantity   were  all 
made  from   blende,  the  roasting  fumes  could 
used  to  produce  annually  100,000  tons  ol  140    Tw. 
acid.     There  is  no  reason  why  this  should  not 
done  and  the  corresponding  quantity  of  hrimsi. 
and   non-cupreous  pyrites  displaced   as  well  ..- 
portion  of  the  pyrifies  which  is  low  in  copper. 

Before  the  war  the  cost  of  making  1  l<i  Tw, 
acid  from  zinc  ore  fumes  in  this  country  was  only 
between  ss.  and  !'s.  per  ton  bo  thai  the  operation 
is  remunerative  and  profits ble. 

Zinc  ore  must  be  treated  because  spelter  is 
eeqirired,  and  if  the  work  is  nol  don.  here,  '' 
will  be  clou,-  elsewhere.  Cheap  sulphuric  acid 
has  always  been  an  important  factor  in  the 
chemical  industries  and  unless  w .•  us.,  the  resoun 
of  the   Empire,  others  will  do  it    for  m 
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shall  be  obliged  to  continue  to  look  on  while  the 
foreign  subsidiary  industries  using  the  arid  abroad 
go   ahead. 

Several  of  the  illustrations  reproduced  in  this 
paper  are  taken  from  Liebig's  "  Zink  imd 
Cadmium,"  [ngalls'  "  Metallurgy  of  Zinc  and 
Cadmium,"  Frost's  "  Cours  de  Metallurgie  de 
lietaux  ,;utres  que  le  Fer,"  and  "  The  Engineering 
and  Mining  Journal." 


Manchester  Section. 


Heeling  held  at  the  Grand  Hotel  on  Friday.  Ma;/  1th.  101" 


ME.    J.    H.    HOSEASOX    IX    THE    CHAIR. 


COTTON     SEED     PRODUCTS. 

BY     KAPILRAM    H.     VAKIL.     B.A.,     B.SC.TECH. 

The  first  mention  of  cotton  seed  oil  was  made 
in  ITS:;,  when  it  was  pointed  out  to  the  Society 
of  Arts  that  oil  might  be  extracted  from  cotton 
seeds.  To  encourage  tin-  manufacture  of  this  oil 
the  Soeiety  offered  a  prize,  but  as  no  application 
was  made  for  it,  although  the  offer  was  repeated 
for  six  years,  no  award  was  made.  The  seed  oil 
was  not  expressed  successfully  till  1S47  and  no 
satisfactory  progress  was  made  till  after  the 
Franco-German  war.  Since  then  the  growth  of 
this  industry  has  been  phenomenal,  especially  in 
America.  The  industry,  as  will  be  shown  later,  has 
attained  enormous  proportions  in  this  country 
and  occupies  to-day  one  of  the  foremost  positions 
among  staple  British   industries. 

The  following  table.--  will  indicate  the  position 
of  the  industry  in  the  United  Kingdom. 


It  will  be  seen  that  the  bulk  of  seeds  crushed 
in  this  country  comes  from  Egypt  aid  India.  For 
nearly  fifty  years  after  the  establishment  of  this 
industry  Indian  seeds  were  not  known  to  the 
crushers,  and,  as  will  be  shown  in  Table  111.,  the 
English  demand  dates  from  1900.  Since  then 
the  business  in  Indian  seeds  has  assumed  very 
large  proportions,  and  if  the  attempts  of  the 
Government  and  the  cotton  growers  prove  suc- 
cessful in  the  near  future,  India  will  lie  tie-  chief 
country  in  the  world  to  supply  not  only  cotton 
but  cot-ton  seeds  to  the  British  Empire.  Con- 
sidering then  the  importance  both  present  and 
prospective  of  the  Indian  seeds,  I  propose  to  treat 
in  detail  certain  aspects  of  the  cotton  seeds  of 
India.  The  total  area  under  cotton  in  India  iui^ 
been  of  late  nearly  23,000.000  acres,  and  the  total 
estimated  output  of  cotton  from  this  acreage 
is  4,500.000  bales  of  400  lb.  each,  or  about  800,000 
tons  of  cotton.  From  these  figures  the  quantity  of 
seeds  produced  during  the  year  may  be  roughly 
calculated  on  the  basis  of  30",!  lint  and  70%  seeds, 
which  amounts  to  nearly  1.S70.000  tons.  The 
amount  of  seeds  required  for  agricultural  purposes 
would  be,  at  the  rate  of  14  lb.  per  acre,  about 
190.000  tons,  leaving  1,680,000  tons  for  feeding 
cattle  and  for  crushing.  In  1901.  when  Indian 
seeds  were  first  introduced  into  England,  there 
was  then  produced  in  India  1.200.000  tons  of 
seeds.  This  huge  quantity  of  seeds  was  practically 
wasted,  and,  as  will  be  seen  from  the  following 
figures,  the  value  of  these  seeds  in'  the  Indian 
market  was  very  low.  From  the  following  table 
it  will  also  appear  that  although  large  quantities  are 
shipped  to  England  the  export  is  very  small  com- 
pared with  the  total  production.  In  1912  a  move- 
ment was  on  foot  in  this  country  to  send  a  com- 
mission to  India  to  enquire  why  so  small  a  pro- 


Table  I. 
Imports  of  cotton  seeds  into  United  Kingdom. 


1911. 

1912. 

1913. 

1914. 

1915. 

From— 

Brazil 

Turkey    

Peru     

Tons. 

298,:'.:.c 

220,99 

35.  826 

9,194 

7,938 

2.27:. 

:>.:.20 

1^.S46 

Tel),. 

335.621 

175,872 

30,531 

26.704 

■4,9S( 

t  >-;. 

22.525 

24.9'.'.-. 

Tons. 
238,788 
244,393 

4  7.029 
20,639 
12.745 

.'..I  11' 
17.77U 
22.2211 

Tons. 

213,879 

335. 12S 

31.7U2 

13,4711 

1  1,394 

6,056 

7,053 

20,794 

Tons 

39:1.922 
70,582 

9   4- 

- 

Uganda    

1,855 

Russia      

— 

14.902 

;.'.io.'.>:.9 

630.117 

015.332 

639.. '.72 

494. .W. 

£4,398,67  ■ 

£4. Si  Id.  1  16 

E4,64S,617 

£1.1211    (07 

£4.1-- 

*  Other  countries  include  Nigeria.  East  Africa.  Colombia,  San  Dominigo,  Havti.  America.  China,  and  Germany. 

Table  II. 
Imports  at  different  ports   in    United   Kingdom. 


1911. 

1912. 

191,3. 

1914. 

' 

•Hull   :. 

i  jlven i    

Tons. 

282.:..-.s 

74.7S7 

76,998 

.-■5.728 

23,858 

28,841 

10.578 

6,087 

1,813 

4. .ion 

11,397 

19.714 

Tons. 

281,336 

'.>:>.  794 

91,419 

46.841 

".2.054 

25.768 

12,634 

1  1,1  I.V.I 

7,486 

4.1. ".el 

3,078 

18.492 

Tons. 
283,261 
100,392 

s-,724 

4. ".,855 

27.082 

21.27:' 

10,238 

6,764 

7.1^7 

5,031 

2.H7C. 

18,551 

Tons. 

325,354 

81.407 

78.148 

43,206 

36.4  0.'. 

25,12  1 

12,485 

6  198 

7,846 

7,973 

i  i 

Tons. 

248,384 

14,938 

...   191 

Bristol 

:  167 

Icith    

30,324 

illoucestc  r  

20.900 

Manchester     

<  llasgow  

I [iswic-h    

Other  Ports   

3  H72 
1 
22,137 

Total    

596,859 

630,1  17 

0 15,334 

0:19.. '.72 

- 

•  In  1S04.  42.H24;   19H3,  299,189. 
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portion  of  the  total  output  of  seeds  appeared  in 
i  tie  markets  of  Great    Britain. 

Table-III. 
Indian  exports  of  cotton  seed. 


B   DS. 


Total 

value, 
il 


Value 

in  India. 
£ 


1900—01  . 

1910—11  . 

1 0 i  I      12 
1912—13  . 

1914— 15  . 


•   n- 
1 1,240 


[,530 
1,416,743 


3-6 
3-8 

g  a 

51 

D 
5  - 
5-0 

50 


Practically  tin'  whole  of  this  export  trade  is 
with  the  United  Kingdom,  mainly  from  the  port 
of  Bombay  ;  c<j.,  of  the  284,326  tons  shipped  from 
India    in    l'.ii:;     ii    the   share   of    Bombay    was 

2(10,12-1  tons.  In  short,  the  whole  trad.-  may  be 
said  in  be  between  Bombay  and  Hull. 

Prom   Table  I.  it  will   be  seen  that  there  are 

?niu  i]ia!l>-  two  varieties  of  Beeds  crushed  in  the 
'niti-d  Kingdom,  the  Egyptian  and  Indian.  The 
composif  inn  ami  characteristics  of  these  seeds  vary 
considerably.  1  do  not  propose  to  classify  the 
seeds  botanically — since  the  controversy  regarding 
the  number  of  species  of  cotton  seeds  is  still  un- 
decided. For  all  practical  purposes,  and  par- 
ticularly from  the  oil-crushers'  standpoint, 
Hui  hanan- Hamilton's  classification  of  all  cotton 
seeds  into  ldack  or  naked  seed  and  the  white  or 
fuzzy  seed  will  be  quite  sufficient.  The  Egyptian 
seed  belongs  to  the  former  class.  The  treatment 
of  this  seeii  for  the  expression  of  oil  differs  con- 
siderably from  that  of  the  Indian,  which  belongs  to 

the  second  division.     The  Indian  s L  has  on  it  a 

double  layer  of  fibre,  the  under  layer  or  fluff  or 
lint  as  it  is  called  by  the  seed-crusher,  and  the 
outer  layer  of  the  cotton  fibre  proper.  The  seeds 
as  they  come  into  the  market  contain  considerable 

quantities  of  foreign  matter,  e.g.,  dust.  sand,  .hied 
leaves,  stalks,  cotton-balls,  etc.  In  addition, 
they  contain  broken,  diseased,  and  lighter  seeds. 
which  are  useless  to  the  miller'.  Bulletin  No.  ."id 
of  H)li'  of  the  Indian  Department  of  iigriculture 
gives  the  following  percentages  of  sound  seeds 
obtainable  from  the  bazaar  seeds  : — 

Table  IV. 


Light 

seeds. 

Foreign 
matter. 

Khandesh    

% 

218 
15  e 
16-9 
18-5 

%        ■ 
1  i  0 
6-7 
6-4 

r  _• 

4  s 

<> 

7-  ii 

81-9 

16-2 

7-8 

76-0 

These  percentages  for  sound  seeds  seem  to  be 

too  low.  From  hundreds  of  samples  examined 
in    my    laboratory    during   the    last    five   season--    I 

find  that  on  an  average  there  are  92%  of  sound 
Beeds  and  8  %  of  damaged,  including  Eoreignmatti  r. 
The  presence  of  damaged  seeds  is  highly  obje<  I  ion- 
able  in  seeds  that  have  to  be  sent  abroad  or  stored 
during  the  monsoon.  Damaged  seeds  result 
mainly  from  the  carelessness  of  the  ginner  or 
from  his  attempts  to  increase  tile  output  of  the 
l'iiis.  This  is  very  much  to  be  regretted,  for 
to  my  mind  the  bad  reputation  of  Indian  see, Is 
in  the  foreign  markets  is  due  mainly  to  theginni 

total  disregard  of  what  happens  to  the  Beeds  by 


bifi  rough  handling  of  them.      It  may  be  1 1 u m(  ii  me, I 

in  passing  that  the  type  of  irin  used  determines 
also  to  a  certain  degree  the  perceo  ■  ol  damaged 
seeds.  Saw  gins  are  n"t  much  used  in  India,  and 
their  us,-  is  limited  to  the  Dharvar  district.  Roller 
e/ins  are  generally  used  all  over  the  country,  and 

the  best  results,  so  far  as  sound  seeds  are  ,  on,  erne. I, 

are  obtained  bj  Piatt's  gins.  Dobson's  coming 
next  to  them.  It  is  not  possible  to  go  into  details 
in  this  paper  with  regard  to  the  composition  of 
Indian  seeds,  for  from  m\  experience  1  tin, I  thai  no 

two  samples  of  seeds  are  alike,     s Is  from  the 

same  district,  from  the  same  ginning  factory. 
even  from  the  same  field,  have  differed  so  widely 
that  to  attempt  to  draw  any  general  conclusion 
from  the  analysis  of  a  few  samples  would  be  en- 
tirely incorrect  and  misleading.  A  very  large 
number  of  analyses  are  recorded  by  Mollison  in  the 
Agricultural  Ledger.  No.  !'.  inn:!,  published  by 
the  Department  of  Agriculture  of  the  Central 
Provinces,  and  in  Noel  Paton's  "  Indian  Cotton 
Seed."  published  by  the  Government  of  India. 
The  figures  gh  en  t  here  are  fairly  accurate  and  ma] 
I-,-  safely  taken  as  representing  tin-  average  com- 
position of  Indian  seeds.  The  following  typical 
analyses  which  1  have  made  give  a  general  idea 
of  tin-  average  composition  of  Indian  seeds. 
Tabi.1-   V. 


Oil 

ex  "ii 

1  I H-k - 

and  lint. 

Sound 

0 

20-17 
19-64 
20-03 
22-98 

18-80 
19-62 

I  s-'IS 

19-00 
18-38 

35-33 

:i.vi7 
34-02 
38-19 
15-53 

::7-oj 
41-00 
-7-::7 
26-19 

13-70 

1 1-50 

I.,-,,,, 

ii-  . 
1 1-,", 
10-00 
53-50 
Tji-t:. 

s7U'l 

Nagpui  (  Piatt's  gin). . . . 
AJtoia    

S'.l'lHl 

92-3S 

Wardha    

Chanda  (  Platt'a  gin)     . . 

92-75 
97-25 

Average    

34-68 

91-77 

Indian  s 1  is  valued  in  this  country  on  tin- 
basis  of  18%  of  oil.  As  the  trad,-  conditions  pre- 
vail at  present  this  figure  may  be  taken  as  fairly 
correct .  bul  a  large  amount  of  work  in  this  direction 
has  com  iie led  me  i  hat  t  he  percentage  of  oil  in  the 
Indian  seed  is  i  apable  of  being  raised  by  co 
tion  between  the  Departments  of  Agriculture,  the 
farmer,  and  the  ginner.  As  it  is.  the  seed-  from 
the  central  Provinces  have  shown  an  oil  content 
as  high  as  23%  and  on  an  average  19-5%,  and  as 
such  tie      compare  favourably  with  good  American 

seeds,     s Is    from    the    Central     Provinces    are 

quoted  a  little  higher  in  the  bazaars  and  are  highly 
valued  by  the  seed-crushers.  The  hulls  with  the 
lint  and  moisture  form  about  13  to  an  of  the 
seeds  and  on  an  average  18%.  The  lint  from 
Indian  seeds,  removable  by  Anieriean  de-linting 
processes,  forms  about  1-5%  of  the  seed.  Thai 
in  eludes  lint  obtained  by  r< -ginning  the  cotton  balls 
which  are  found  in  the  seeds  sold  in  the  has 

On  a  manufacturing  scale  the  follow  ing  products 
are  obtainable : — Lint,  1",,:  decorticated  cake, 
10%  :  bulls.  1  I",,  ;  oil  (crude).  13%  :  wastagi 
In  the  npoit  of  one  of  the  oil  mills  now  operating 
successfully  in  India  the  following  figures  ol  it* 
working  or  a  large  scale  were  given  i  -Refined  oil, 
12%  :  decorticated  cake.  42%  ;  hulls.  38%  :  lint. 
1  ",,  :  soap  stock  (foots),  2'5%;  wast.. 
This  means  that    the   1 ess  followed    b)    them  is 

not  the  "  pure  "  pwx  i  -  which  will  be  dis.  ussed 
later. 

Anieii,  an  "  Dplands  "  seeds  resemble  the  Indian 
seed  in  many  respects.     The  Indiar  si  ed,  bowev<  r, 

has  i ■••  iu,t   or  short   fibre  remaining  on  it  after 

ginning.     This  condition  of  the  seed  requires  very 
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careful  handling  in  the  extraction  process  as  the 
fuzzy  mass  which  forms  the  covering  of  the  seeds 
absorbs  oil  very  readily  from  the  meal  during  (lie 
preliminary  processes  "f  hulling  or  crushing,  this 
oil  being  lost  to  tin-  miller.  The  Indian  seeds  are 
muc  h  smaller  than  the  Egyptian  and  American. 


Length  in  mm. 


Indian     . . 

Egyptian 
American 


11-0 


Diameter  in  mm. 


40 
4-5 
60 


This  difference  in  size  is  specially  to  be  noted  as 
its  consideration  is  important  in  decorticating  by 
the  American  process. 

When  the  Indian  seeds  were  first  investigated 
there  was  a  good  deal  of  doubt  expressed  as  to  the 
adaptability  of  American  decorticators  for  Indian 
seeds.  Experience  has  shown  that  if  in  the 
American  decorticators  the  clearance  between  the 
"  breast  knives  "  or  concave  knives  and  the  cylin- 
der knives  be  well  adjusted  to  suit  the  requirement 
of  the  Indian  seeds,  the  percentage  of  whole  seeds 
dropping  out  undecorticated  is  almost  nil.  The 
small  size  of  the  seed  no  doubt  makes  it  very  diffi- 
cult to  handle  during  this  process,  but  a  little  skill 
and  the  use  of  a  secondary  disc-huller  removes  .ill 
the  difficulties  and  the  working  is  made  quite 
satisfactory.  Theie  is  still  much  to  be  desired  in 
the  designing  of  decorticators  for  small  seeds  by 
way  of  easier  or  automatic  adjustment  of  knives, 
then  sizes,  concavity,  speed  of  the  cylinder 
knives,  etc.  The  husk  of  the  Indian  seed  is  also 
different  from  the  American,  which  is  less  tough 
and  easily  manageable  in  the  decorticating  process. 

There  is  a  very  marked  difference  between  the 
hulls  of  Indian  and  Egyptian  seeds.  The  former 
contains  a  brown  colouring  matter  easily  extracted 
with  water,  and  on  this  property  and  the  behaviour 
of  this  colouring  matter  with  sodium  hydroxide 
and  nitric  acid  a  means  of  detecting  the  presence  of 
Indian  seed  hulls  in  Egyptian  cakes  has  been 
suggested  (Oil  and  Colour  Trades  Journal.  1905, 
p.  1815).  The  chief  points  of  difference  in  the 
crude  oils  obtained  from  these  different  seeds  are  : 
(1)  There  is  a  higher  percentage  of  free  fatty  acid, 
colouring  and  albuminous  matters  in  the  Indian 
oil  than  in  the  Egyptian  or  American  oils,  which 
gives  rise  to  a  greater  loss  in  refining,  sometimes 
exceeding  from  1(5  to  20%.  (2)  The  oil  from 
Indian  seeds  is  poorer  than  American  and  Egyptian 
oils  in  the  solid  "  stearin  "  obtainable  from  it,  and 
not  quite  so  well  suited  for  margarine  making. 
Egyptian  and  Indian  oils  are  inferior  in  colour  to 
American  oils.  (3)  The  oil  from  Indian  seeds 
retains  a  peculiar  fishy  odour  which  it  is  very 
difficult  to  get  rid  of  even  with  drastic  treatment. 
(I)  The  greatest  drawback  to  the  oil  from  Indian 
seeds  as  an  edible  oil  is  that  the  refined  oil  shows  a 
bluish-green  fluorescence.  This  fluorescence  is  not 
removed  by  the  ordinary  process  of  refining.  If 
the  traces  of  fishy  odour  and  the  fluorescence  'could 
be  removed  easily  and  at  small  cost  the  oil  would 
find  a  ready  market  in  India  as  an  edible  oil.  At 
present,  though  sold  in  large  quantities  as  edible 
oil.  it  does  not  command  as  high  a  price  and  is  not 
valued  so  mm  h  as  the  best  grades  of  cold  pressed 
Til  oil.  (5)  The  refined  oil  from  the  Indian  seeds 
has  a  higher  iodine  value — 112  to  116 — than  the 
>il  from  Egyptian  seeds,  which  varies  from  106  to 
108,  or  the  American,  which  varies  from  105  to  110. 
rhis  higher  iodine  value  may  be  due  to  the  fluores- 
ent  substance  in  the  oil. 

Before  concluding  this  part  of  the  paper  on  the 
special  features  of  Indian  cotton  seeds.  I  will  refer 
iriefly  to  the  position  and  prospects  of  the  cotton 
seed  oil  industry  of  India.  With  the  opening  of 
he  English  demand  for  Indian  cotton  seeds  a 
suggestion  was  made  in  1903  at  the  Upper  India 


Chamber  of  Commerce  to  utilise  the  seed  that  was 
practically  wasted.  This  suggestion  was  followed 
by  the  setting  up  of  a  small  oil  mill  by  the  Govern- 
ment for  experimental  purposes  inCawnpore.  The 
interest  of  Indian  manufacturers  was  stimulated 
by  the  will.-  publication  of  the  Government  of 
India's  bulletins  and  by  the  success  of  the  oil  mill 
s.t  up  in  Burmah  by  Messrs.  Jamal  Bros.  It  was 
then  that  the  late  Mr.  Tata,  to  whose  foresightid 
enterprise  India  owes  her  great  cotton  and  iron  and 
steel  industries,  decided  to  enquire  into  the  possi- 
bilities of  this  industry  in  India.  The  large  experi- 
mental plant  set  up  near  Bombay  handled 
thousands  of  tons  of  seeds  from  all  parts  of  India, 
and  the  results  obtained  by  this  mill  proved  beyond 
doubt  the  immense  potentiality  of  this  industry  in 
India  and  of  the  high  grade  of  products  that  could 
lie  obtained  when  the  seeds  are  pressed  fresh  on 
the  spot.  The  result  of  this  experimental  working 
of  the  Tata  oil  mill  for  four  seasons  was  made  the 
basis  of  a  new  undertaking  at  the  end  of  1913, 
starting  with  a  capital  of  £200.000.  This  scheme 
unfortunately  was  not  carried  through  on  account 
of  the  great  banking  crisis  in  India  which  was 
followed  by  the  war.  The  si  heme,  however,  will 
be  taken  in  hand  as  time  and  circumstances 
permit.  As  the  Tata  oil  mill  was  only  meant  for 
experimental  purposes  it  had  to  be  closed  down 
on  the  completion  of  the  experiment,  but  about  a 
year  after  the  commencement  of  the  working  of 
this  mill  another  mill  was  set  up  in  1912  on  a 
proper  commercial  basis,  and  though  it  had  the 
advantage  of  the  market  created  by  the  former 
mill  it  had  to  do  a  great  deal  of  spade  work, 
which,  however,  resulted  in  success.  This  mill,  the 
Indian  Cotton  Oil  Mill,  of  Naosari.  near  Bombay, 
recently  added  a  considerable  amount  to  its  capital 
for  extension.  Its  cotton  seed  cakes  are  now  quite 
well  known  in  the  London  market. 

It  was  my  intention  at  first  to  confine  the  subject 
matter  of  this  paper  to  my  experience  of  the  Indian 
seeds,  but  as  it  was  found  that  the  literature  on 
this  very  important  subject  was  very  scattered 
and  as  there  was  no  detailed  and  connected  com- 
munication to  this  Society  on  the  different  products 
of  cotton  seeds,  I  have  extended  the  scope  of  this 
paper. 

The  storage  of  black  or  naked  seeds,  like  the 
Egyptian  or  long  staple  Sea  Island,  does  not  present 
Egyptian  oulties,  but  in  the  case  of  the  fluffy  or 
woolly  varieties — the  Indian,  the  American 
"  Upland."  woolly  Brazilian,  etc. — the  question 
of  the  storage  of  seeds  is  of  the  greatest 
importance.  The  presence  of  fluff  on  the  seed 
causes  the  heating  of  the  seed  so  well  known  to 
the  millers.  The  susceptibility  of  the  fluffy 
varieties  to  heating  is  due  to  fermentation  or 
bacterial  action,  in  presence  of  the  moisture  in 
the  fluff  and  hull.  This  action  is  accelerated  by 
the  presence  of  broken  and  damaged  seeds.  The 
action  at  first  is  slow,  but  with  the  rise  in  tempera- 
ture a  very  rapid  heating  results.  E.  It.  B. 
Barrow  (J.  Ind.  Eng.  Chem.,  1915,  7,  709—712  ; 
this  J.,  1915,  913)  has  noted  that  seeds  containing 
over  10  %  of  moisture  are  unsafe  for  storage.  J.  B. 
Rather  (J.  Ind.  Eng.  Chem.,  1910,  8,  004  ;  tl  is 
J.,  1916,  80S)  has  shown  that  even  a  short  period 
of  heating  causes  hydrolysis  of  10%  of  f,ue  1;U  • 
A  long  period  of  heating  will  result  in  hydrolysis 
of  70%  of  fat  and  33%  of  protein,  increasing  the 
acidity  to  seven  times  the  original.  Increase  in 
acidity  is  dtie  to  heating  and  to  ageing  of  the  seeds. 
I  luring  the  four  months  of  the  monsoon  in  India 
the  high  temperature  of  the  air  (over  85  F.  .  and 
the  moisture  due  to  heavy  rains  set  up  a  very  rapid 
fermentation  of  seeds,  especially  in  "go-downs 
which  are  not  kept  dry  by  a  high  plinth  and  well 
ventilated.  Similar  conditions  prevail  during 
the  transit  of  seeds  in  the  holds  of  ships,  nil  seeds 
which  were  quite  healthy  and   frei  mould 

when  shipped  from  Bombay  have  been  frequently 
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ived  in  this  country  in  a  highly  damaged  con- 
dition.    This  heating  of  s Is  must  be  prevented 

with  scrupulous  care,  since  the  products  obtained 
Lepend  to  a  very  large  extent  on  the  condition  of 
the  seeds.  The  quality  of  the  crude  oil  suffers 
on  account  of  the  fermentation,  giving  rise  to  a 
larger  loss  in  refining.  The  colour  of  the  refined 
oil  is  poor.  Other  products  are  also  inferior  in 
lity.      \  number  of  processes  ha  ug- 

:  id  to  prevent  thi>  fermentation  and  keep  the 
!-  clean.  Wilson  (Eng.  1'at.  lu.'iT  of  1887; 
this  J.,  1888,  I2ii)  suggests  treating  the  seeds  by 
air  heated  to  200° — 300'  I'.  Noel-Paton("  ln.liau 
Cotton  Seeds")  proposes  to  remove  the  fluff  by 
singeing.  There  area  number  of  processes  in  which 
i'\  chemical  means  the  fluff  is  entirely  carbonised 
and  removed.  According  to  Stead's  Eng.  Pat. 
13,831  of  1884  (this  J.,  L885,  585)  the  seeds  are 
treated  with  1",.  of  sulphuric  acid  and  neutralised 
with  lime.  .1.  .1.  (.iven  (Eng.  Pat.  12,539  of  1902; 
this  J.,  1902,  1336)  also  proposes  to  carbonise 
the  fluff  with  sulphuric-  acid.  Other  acids  besides 
sulphuric  facid  are  also  used.  Stead  (thi- 
J.,  1894.  820)  suggests  hvdrochloric  acid.  Silcock 
(Eng.  Pat.  24,546  of  1893;  this  J.,  1894,  945)  uses 
sulphuric  acid  hut  neutralises  with  mineral  phos- 
phates and  passes  the  seeds  through  cylinders 
revolving  at  high  speed  and  lined  with  emery 
powder  blocks  to  rub  off  lint  acted  upon  by  acid. 
Dudley  (TT.S.  Pat.  344,951  ;  this  .1..  1892,  619) 
proposes  to  subject  the  seeds  to  fumes  of  N,0 
and  SO;  either  in  the  order  named  < >r  in  mixture, 
sufficient  air  accompanying  them  to  regenerate 
nitric  c.\i,le  :  the  fibres  powder  rapidly  and  fall  off. 
Zone  chloride  has  also  been  used  to  free  the  hulls 
hem  lint  by  Kitsee  (U.S.  Pat.  858,075;  this  J.. 
1907,  868);  Ma, -Parian.-  and  Reinohl  (Eng. 
I 'at.  6634  of  1902  and  U.S.  Pats.  ii'.i5.474-" 
695,476;  this  ,1..  1902,  !»ls  and  1084)  suggest 
fermenting  the  fluffy  matter  with  alkali  and 
charine  substances  like  molasses.  These 
chemical  processes  arc-  drastic-  in  their  treatment 
and  destroy  the  valuable  lint,  and  for  this  reason 
they  have  found  no  wide  application.  Besides, 
the  destruction  of  the-  fluff  is  objectionable  on  the 
ound  that  in  the  separation  of  meats  from  hulls 
the  felting  action  of  the  lint  helps  in  a  thorough 
si -para  t  ion  of  meats  from  hulls.  This  is  not  possible 
in  the  Egyptian  or  naked  variety  and  in  seeds 
1 1  ,-ated  chemically,  in  these  cases  there  is  always 
lest  a  certain  percentage  ci  meats  with  the  hulls. 
E.  li.  B.  Barrow  (this  .1..  L915,  913)  proposes  to 
mix  the  seeds  w  ith  .">  ",,  of  sodium  chloride,  2 %  of 
-larch,   and  2°„   of  magnesium   carbonate:     these 

substances  remove  the  excess  of  moisture  which 

ises  fermentation.     The  salt,   which   is  partly 

aorbed  by  the  hulls,  kernel,  and  lint,  acts  i 

antiseptic  and  prevents  the  fermentation  of  mould 

on  the  seeds  and  so  prevents  their  heating.     The 

most   effective  treatment   would  be  to  de-lint   the 

I    immediately   after  ginning,   remove   all   light 

and  broken  seeds,  and  thoroughly  clean  them  and 
sterilise  them  by  hot-air  blasts  in  a  vertical 
cylinder  or  spiral  convevors  on  the  counter- 
current  principle.     Seeds  thus  treated  and  stored 

in  B  dry  go-down  or  in  silos,  keep  well  for  a   very 

long  time  and  yield  excellent  products.  Here 
1  must  emphasise  the  need  of  stringent  meas 

to  stop  the  dishonest  practice'  of  intentionally 
mixing  foreign  matter  like  fine  sand,  dust,  etc., 
in  the-  seeds  thai  come  to  the  Indian  bazaars 
mainly  for  export,  it.  seems  that  importers  in 
this  country  have  allowed  this  sort  of  evil  practice 
to  continue  by  permitting  a  certain  percenl 
of  foreign  matter,  known  as  "refraction"  in 
trade,  in  the  contracts  they  make  with  Indian 
sellers.  Seeds  coming  to  Bombay  are  systemati- 
cally mixed  in  the  gee-downs  with  foreign  matter 
up  to  the-  limit  required  bj  tie-  contracts.  Tie- 
poor  I  •  put  at  ion  of  Indian  sec -els  i^  tic-  .-al  1     to  this 

dishonest  practice-  permitted  by  the  trade  to  con- 


tinue. If  the  quality  of  seeds  i-~  to  be  improved 
and  better  results  obtained  this  practice  must. 
I>e  stopped  at  once.  1  do  not  see  why  it  was 
ever  encouraged,  as  the  high  freights  from 
payable  on  a  low  oil-bearing  seed  should 
have  required  tie-  imposition  of  more  stringent 
conditions  by  the-  English  buyers  a-  to  the  purity 

cef    se-i-.K    from    Indian    se-lleis. 

The  seeds  are  subjected  to  two  different  methods 
for  tie-  extraction  of  oil.  Tie-  English  practice 
is  to  .rush  the-  entire  seed  with  the  lint  and  husk. 
Tie-  American  practice-  is  to  remove  the-  lint. 
decorticate  the  sect,  and  then  crush  the  ke-me-is 
separately.  This  process  is  modified  by  the 
admixture-  of  a  certain  percentage  cef  ground  hulls 
with  tin-  kc-riie-ls.  These  processes  are-  called 
the-  undecorticated,  the-  pure  decorticated,  and  the- 
mixed  decorticated.  Tie-  >i.-lds  of  products 
obtained  by  these  three  processes  are  very  different^ 

as   w  ill    be-  seen  from  t  lie-  follow  ill;.'  table  : 

Table  VI. 
Percentage  yields  of  products  l>>i  different  prot 


1    !,'l 

Pure. 

Mi\eM. 

(  :,k--        

\1  cc 

40-0 

41  ee 

is 

14 

- 

46-0 

Hull-     

... 

nil 

Lint   

... 

2-0 

1  7 

I-:. 

l   7 

There  should  be  no  lint  by  the  undecortic 
process  :  tie-small  amount  shown  above  is  from  the 
reginning  of  cotton  balls  obtained  in  screening, 
Tattersall  and  Pearson  (Eng.  1'at.  17.sns,,i  |s« 
this  .1..  1894,  893)  and  Stanley  (Eng.  Pat.  22.'.r.l 
of  1900;  this  .]..  1901,  710)  make  use  of  carding 
machines  te>  comb  or  card  the  lint  from  lie-  hulls 
These  ■  areliiiLC  machines  are  forme. 1  of  a  concave 
tapered  dish,  perforated  from  outside  see  as  t-" 
lav.-  projecting  bun-  edges  in  the  interior,  whilst 
they  are  acted  upon  bj  a  tapered  cone  roller  with 
card  teeth  and  revolving  at  high  speed.  The 
>.-,■. I  is  fust  crushed  between  high  rolls,  the  meal 
separated  on  shaking  sieves,   and   the  hulls  with 

th.-  adhering  meal  passed  to  carders.     This  | 

though    it     gives    bright     products.    i>    tie-    most 
irrational  and   uneconomical  process   I  have  - 
The  first  crushing  of  seeds  with  lint  between  high 
cell-  causes  a  very  large  absorption  of  oil  by  tie- 
hulls  and  lint  from  the-  kernels.     Tie-  cakes  and  oil 
obtained    by    this    process    are-    similar    to    tl. 
obtained     by    the    best     American    decorticating 
process.     The  hulls   in    particular  are   in  a    \ 
I'm  'ly  ground  condition,  suitable  for  feeding  cattle-. 
and   have-   no   sharp   c-.l^.-s   as   found    in    Am.  i 
type  dec  en  ti.  atcei-s.     I   cannot   go  into  tie-  merits 
an  1  demerits  of  the  different  processes  in  this  pa] 

has  its  staunch  advocates.     My  own 
experience  has   he-e-n  that    lie-   mixed  process 
,-\  e-i-v  way  most  sal  isfactorj  . 

Tie-  ve'-r>  small  oil  content  of  tie-  cotton 
has  made  it  necessan  to  devise  means  to  obtain  a 
maximum  yield  of  oil  from  the-  seeds.  Nuni.roii- 
methods  have  been  suggested  by  the  combined 
ingenuity  of  tin-  chemist  and  the  engineer.  01 
these  the  best  is  that  of  Johnson  (I  .S 
691,342  of  1902  ;  this  .1..  1902,  263),  which  i-  tie- 
mixed  decorticated  process  and  consists  in  the 
addition  of  a  certain  proportion,  generally  about 
lii",,.  of  ground  hulls  to  the  meal  before  or  at  the 

i   of  the  cooking  process.     Tie-  presence  of  the 
ground  hulls,  without  in  any  wa\  deteriorating  the 

q   alitj  of  the  oil,  increases  th laistencj  ol  tin 

..ike  and  makes  it   mole-  porous,  which  fa.  ih' 
the  exudation  of  oil  during  extraction.      \  U 

Id  of   oil  is  thus  obtain.-d.     Johnson's  claim   "1 
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an  increased  yield  of  from  1 — 1|%  is  fullv  justified 
by  results  and  by  the  general  adoption  of  the 
process  all  over  America.  This  process,  combined 
with  Van  Winkle's  process  (U.S.  Pat.  690,331  of 
1901  ;  this  J.,  1902.  203).  in  which  the  mass  of 
meal  is  tempered  by  heat  or  live  steam  before 
being  passed  through  crushing  rolls,  yields  the  most 
economical  results.  These  two  processes  mark  a 
very  important  stage  of  development  in  the 
cotton  seed  crushing  industry.  Borax  (Oil  and 
Colour  Trades  J.,  1908,  39)  has  been  used  to  cause 
the  oil  to  flow  more  freely  and  produce  a  greater 
yield  of  oil.  The  seed  is  sprinkled  with  a  solution 
of  30  lb.  of  borax  in  100  gallons  of  water,  using  1* 
gallons  of  the  solution  to  a  ton  of  seed.  Borax 
also  acts  as  an  antiseptic,  preventing  bacterial  and 
mouldy  growth,  and  thus  keeps  the  resulting  cake 
in  a  bright  condition. 

Economical  production  of  the  oil  depends  as 
much  on  the  increased  yield  of  oil  as  on  the  refining 
of  the  crude  oil.  A  very  interesting  and  suggestive 
contribution  in  this  connection  is  that  of  J.  Lon"- 
more  (this  J..  1S86.  200).  The  principal  object  in 
refining  is  to  remove  the  large  proportion  of 
colouring  and  albuminous  matter  together  with 
the  free  fatty  acids  associated  therewith. 

The  properties  of  the  colouring  matter  have  been 
studied    by   Longmore    (loc.   cit.)   and    in   greater 
detail  by  Marchlewski,  Wilson,  and  Stewart  (Eng. 
Pat.  9477  of  1896  ;  this  J.,  1897,  530)  and  March- 
lewski (this  J..  1897,  906).     This  colouring  matter 
has   been   called    gossypol  ;    it   has   the    empirical 
formula,  C',,11,,0,.     It  is  insoluble  in  water  but 
readily    soluble    in    alcohol,    benzene,    and    other 
organic  solvents  and  dilute  salt  solutions.     It  is 
insoluble  in  dilute  acids  and  strong  brine  solutions 
but  very  readily  soluble  in  boiling  acetic  acid  and 
aqueous  alkalis.     A  very  large  number  of  methods, 
based  on  the  solubility  of  the  colouring  matter  in 
aqueous    alkali,    have    been    suggested    for    the 
isolation  or  removal  of  the  colouring  matter,  but 
it  seems  that  none  of  them  has  received  as  universal 
an  approval  as  the  caustic  soda  method.     Tall  and 
Thomson  (Eng.  Pat.  15,647  of  1887;  this  J..  1888, 
756)  suggested  the  use  of  normal  sodium  carbonate 
instead  of  caustic  soda,  as  it  has  little  saponifying 
action  on  oil  during  the  refining  process.     Hunt 
(Eng.  Pat.  17,870  of  1889;  this  J.,  1890,  1045)  and 
Aspinall  (Eng.  Pat.  11,324  of  1894;  this  J.,  1895, 
665)  use  sodium  chloride    with    caustic    soda    to 
salt  out  the  soap  formed  during  refining.     Though 
the  graining  out  is  better,  the  presence  of  sodium 
chloride     interferes     with     the     removal    of     the 
colouring  matter.     The  resulting  oil  is  found  to  be 
poorer   in   quality   and    deeperin   colour.     J.    C. 
Chisholm   (U.S.   Pat.    1,007.642   of    1911  ;  this   J., 
1911,  1396)  makes  use  of  alkali  silicate  instead  of 
caustic  soda.     He  also  uses  "  metal  substituted  " 
bases  with  an  alkali  solution  (U.S.  Pat.  1.010  017 
of   1911  ;  this  J.,    1912,   33).     These  patents  are 
further  modified  by  him  by  U.S.  Pats.  1,056  261 
—1,056,264  of  1913  (this  J.,  1913,  434).     In  these 
he  proposes  to  use  with  alkali  silicate  substances 
which  produce  alkali  soap,   such  as  hydroxides, 


fixes  the  colouring  matter  with  silicate.  I  have 
tried  Chisholm's  process  repeatedly  but  without 
obtaining  satisfactory  results.  The  foots  no  doubt 
settle  down  very  rapidly  and  retain  very  little 
refined  oil  in  them,  but  the  refined  oil  is  poor  and 
similar  to  the  oil  obtained  by  the  process  in  which 
sodium  chloride  is  used  with  caustic  soda  C 
BaskervUle  (U.S.  Pats.  1,105,743,  1,105,744,  and 
1,114,095;  this  J.,  1914,  930  and  1162)  uses 
inorganic  absorbent  material  like  fuller's  earth  in 
presence  of  an  electrolyte,  or  fibrous  vegetable  or 
cellulose  matter  impregnated  with  a  slight  excess 
of  alkali  to  neutralise  the  free  fatty  acids  (see  also 
BaskervUle,  U.S.  Pat.  1,130,698  ;  this  J.,  1915.  434 


and  this  J.,  1916,  477).  The  cellulose  converts 
the  colloidal  mass  containing  precipitated  colour 
and  albuminoid  matter  into  a  mass  which  is  easily 
separated  from  refined  oil  bv  filtration.  A  reference 
should  be  made  here  to  the  elaborate  and  detailed 
tables  drawn  up  by  the  chemists  of  the  Interstate 
Cotton  Seed  Oil  Refiners,  for  official  tests  of 
refining  cotton  seed  oil.  The  tables  will  prove 
extremely  useful  to  the  refiner  (this  J..  1913,  797 
and  1914,  1069).  The  loss  in  refining,  and  the 
character  and  quality  of  the  foots  and  of  the 
refined  oil  also  depend  to  a  large  extent,  on  the 
mechanical  appliances  of  the  refining  tank.  The 
great  difference  between  the  specific  gravities  of 
the  oil  and  the  alkali  solutions  makes  it  necessary 
to  maintain  a  thorough  mixing  of  the  oil  and  the 
alkali.  To  prevent  the  heavy  alkali  solution  from 
settling  down  rapid lv  during"  the  refining  process, 
Hunt  (Eng.  Pat.  17.870  of  1889  ;  this  J.,  1890,  1045) 
emulsifies  the  oil  first  with  water  by  bringing  the 
two  liquid  s  in  streams  into  a  rapidly  revolving 
j  basin,  and  then  adds  the  alkali  solution.  Air 
agitation  is  also  practised,  but  it  is  not  very 
desirable. 

Considerable  difference  of  opinion  exists  as  to 
whether  better  results  are  obtainable  with  horizontal 
or  vertical  agitators.  I  have  obtained  the  best 
results  from  very  poor  oils  by  horizontal  agitators. 
In  any  case  the  agitation  should  not  be  below 
15 — 20  revolutions  per  minute  and  should  be 
started  a  few  minutes  before  the  first  spraying  of 
the  alkali.  This  speed  should  be  increased,  if 
possible,  till  the  "  break-point  "  is  reached  sharply, 
and  then  continued  for  nearly  half  an  hour  to 
minimise  the  chances  of  uncombined  alkali  settling 
down   in   the   foots. 

In  the  final  process  of  drying  refined  oil  the 
use  of  the  finely  powdered  salt  in  a  thoroughly 
dry  condition  assists  in  removing  traces  of  moisture 
and  improving  the  flavour  of  the  oil.  The  oil 
may  be  further  treated  with  advantage  with 
plaster  of  Paris. 

At  this  stage  the  oil-crusher's  work  was  supposed 
to  have  ended,  but  the  large  quantities  of  by- 
products that  were  wasted  soon  engaged  the 
attention  of  chemists,  and  year  after  year  new 
substances  were  made  from  "them  and  placed  on 
the  market.  It  will  not  be  possible  to  deal  in 
this  paper  in  detail  with  the  various  processes 
suggested  by  the  different  investigators,  but  I 
shall  summarise  the  principles  underlying  their 
suggestions  in  the  hope  that  this  part  of  the 
paper  may  prove  useful  to  those  engaged  in  the 
industry.  First  in  importance  are  the  hulls, 
which  form,  as  shown  above,  nearly  45  %  of  the 
whole  seed.  In  the  decorticating  process  the 
economical  disposal  of  the  hulls  forms  a  very 
serious  problem.  The  following  analyses  of  the 
hulls  will  be  found  useful  in  this  discussion. 

Table  VII. 


1. 

2. 

11-86 

2-22 

418 

341(1 

1.,  :;  ' 
2  ?:; 

0/ 

To 

Fat      

18-93 

Fibre  

Ash     

1.  Harrington  and  Fraps  ;    this  J..  1904.  832. 

2.  C.  Beadle  and  Stevens;    this  J  .  1909,  1015. 

Three  distinct  uses  of  the  hulls  arc  made,  viz., 
(1)  as  fertiliser,  (2)  as  feeding  stuff,  (3)  as  raw 
material  for  paper  making. 

The  following  two  analyses  will  show  their 
richness  as  a  cheap  fertiliser,  and  as  such  fchej  are 
largely  used  both  in  India  anil   in   America.     In 
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i  be  latter  country  they  arc  used  as  a  cheap  Source 
of  potash  manure  by  tobacco  growers. 

Table  VIII. 
Analyses  of  cotlon  seed  hull  ashes. 


Moisture 

Potash    

Phosphoric  add 

Muwiesin    

Ume  

Insoluble    


7  7il 

'.il  in 

23  72 

28-40 

10-02 

'.1  us 

i  i  -I 

;i  '.17 

11  -90 

s  s;> 

6-32 

8-85 

As  a  fertiliser,  one-  ton  of  ashes  is  equal  to  ii 
tons  of  hard  wood  ashes  (this  J..  1880,  432).  In 
regard  to  its  use  as  a  feeding  stuff,  considerable 
work  has  been  done  in  America,  where  the  value 
of  this  by-product  has  been  fully  established. 
In  India  the  use  of  hulls  was  made  popular  by  the 

Tata   I'd    Mill   and   then   by   the  N'avsari  Oil   .Mill. 

The  hulls  are  largely  vised  in  Government  dairies 
and  on  farms  and  in  large  towns  for  feeding  both 
COWS  and  buffaloes.  The  Indian  army  transport 
and  commissariat  departments  have  also  used 
these  hulls  in  very  large  quantities  with  excellent 
results.  I  luring  famines  or  times  of  scarcity  of 
fodder  this  food  has  also  been  found  very  valuable. 
There  has  thus  been  created  a  large  and  growing 
demand  for  this  new  feeding  stuff  in  a  conservative 
country  like  India,  and  if  a  little  effort  is  made  in 
this  country  there  is  no  reason  why  it,  should  not- 
come  into  favour,  as  it  did  in  Germany  (this  .).. 
1909,  1017).  Ground  hulls  mixed  with  molasses, 
as  suggested  bv  the  Molassine  Co.  and  Whalley 
(Eng.  Pat.  7087  of  1913  ;  this  J..  1914,  498),  forms 
an  excellent  cattle  food,  readily  taken  by  the 
animals.  Hydrolysed  hulls  have  been  put  on  the 
market  for  vise  in  the  manufacture  of  compound 
cake  (Kng.  l'at.  14.588  of  1901;  this  J.,  1905. 
S53).  The  following  is  an  analysis  of  hydrolysed 
hulls:  Moisture,  10%;  oil,  4-4;  protein,  5-2; 
carbohydrate.  481  ;  hydrolysed  cellulose,  290  ; 
a«h,  2-7  %.     Food  value,  72. 

Apart  from  these  uses  the  utilisation  of  the  hulls 
as  a  raw  material  for  paper  making  has  engaged  the 
attention  of  chemists  both  here  and  in  America. 
The  process  consists  mainly  in  the  removal  of 
colouring  and  resinous  matter  by  boiling  the  hulls 
with  alkali,  thereby  separating  the  fibrous  matter 
in  a  condition  required  for  paper  making  (if. 
Bockmeyer,  U.S.  Tat.  759,800  of  1904  ;  this  J., 
1904,  605).  C.  P.  Cross  (Kng.  Pat.  8545  of  1904  ; 
tins  .1..  1905.  288)  obtained  from  the  hulls  two 
forms  of  cellulose  differing  in  length  of  fibre. 
The  longer  fibre  can  be  used  in  a  variety  of  ways, 
but.  the  shorter  blue  is  characterised  by  giving  on 
hydrolysis  considerable  quantities  of  cryslallisable 
sugar.  Furfural  may  be  obtained  from  the  liquor, 
alter   crystallisation   of   sugar,    by  distillation  with 

30%  sulphuric  acid:  Knopf  and  Baumwoll-Werke 
(Eng.    Pat.    12,650   of    1905;     this  J.,    1906,   217) 

suggest  the  use  of  alkalis,  alkaline  earths,  dilute 
acids,  alkali  sulphites,  calcium,  magnesium,  potas- 
sium, or  sodium  bisulphites  in  the  boiling  process. 
Wilhuschewits.  h  (Kng.  Pat.  27,950  of  1909  ;  this 
.1..  191 1.  80)  passes  the  boiled  mass  into  a  hoi  la  in  I  er 
to  be  beaten,  and  bleaches  1  be  resulting  pulp  with 

sodium  hypochlorite.  This  pulp  is  suitable  for 
making  rough  papers  and  cardboard. 

a  very  valuable  contribution  to  this  subject- 
has  been  made  by  Clayton  Beadle  and  II.  1'. 
Stevens  (this  J..  1000.  1015);  a  full  treatment 
of  the  subject  will  also  In-  found  in  the  "  Chemical 
News"  (95,  10:i).  In  their  opinion  attempts  to 
make  paper  from  hulls  by  the  wet  method  have 
not  resulted  in  success.  The  best  method,  how- 
ei.  er.  of  separating  the   fibrous  matter  from   hulls 


was  not  the  boiling  and  bleaching  process,  but 
tin  mechanical  separation  effected  by  beaters  in 
vertical    cylinders   in    Minck    ami    de    Segundo'a 

machine.  Bv  this  means  the  following  results 
were  obtained  :  Husks.  65%;  meal,  7",,;  cotton. 
25%  ;  loss.  :i"u.  The  paper  obtained  by  this 
means  was  equal  to  a  good  quality  of  rag  paper. 
The  length  of  fibres  obtained  from  Brazilian  seed 
hulls  was   2  27   to   334   mm.,   whereas  the   Indian 

s I    only   gave   a    fibre   of   half   the   length   of   the 

Brazilian  fibre.  The  latter  fibre  was  also  very 
suitable  for  nitration.  The  palisade  cells  w  ere 
found  to  be  useless  both  for  paper  and  for  nit  nil  ins 
into  guncotton.  A  corporation  the  National 
Paper  Making  Co. — with  a  capital  of  £1,000,000, 
was  formed  in  America  in  1002  (Oil  and  Colour 
Trades  J.,  1902,  085)  to  make  papei  out  of  hulls. 
The  paper  pulp  made  by  their  process  from  hulls 
was  slated  to  keep  while  and  not  turn  yellow  as 
wood  pulp  does.  The  cost  of  the  pulp  was  i'5 
per  ton  against  £15  for  wood  pulp. 

Next  in  importance  is  the  utilisation  of  foots. 
Kongmore's  work,  mentioned  above,  details  the 
process  of  separating  the  soap  from  the  colouring 
matter.  The  niger.  that  is  the  extremely  ol'i, 
smelling  liquid  containing  most  of  the  colouring 
matter  and  albuminous  substances,  has  beei 
investigated  thoroughly  and  the  claim  that  the 
colouring  matter  can  be  used  as  a  valuable  dy 
has  not  been  substantiated.  1).  Wesson  (Ibis 
J..  1907,  595)  has  shown  that  this  dye  is  of  no 
value  when  compared  with  cutch  and  catechu, 
The  colouring  matter,  however,  combines  with 
both  nitrosodimethylaniline  and  nitrosodiethyl- 
aniline,  forming  dyes  which  give  yellow  brown 
shades  on  cotton  and  wool  mordanted  with  iron, 
chromium,  and  tin  (Marchlewski,  Wilson,  and 
Stewart;  this  J.,  1897,  530).  These  dyes  are 
insoluble  in  water.  On  sulphonation  of  the 
gossypol  and  combination  with  a-nitroso-jS- 
naphthol  'n  concentrated  sulphuric  acid  solution, 
a  product  is  obtained  which  dyes  mordanted  Of 
unmordanted   wool   brown. 

Wesson  gives  the  following  analysis  of  foots: 
water.  36%;  fatty  anhydrides.  48-5%  (fatty 
acid,  50%);  glycerol.  3-98%;  caustic  soda, 
3-20%  ;  colouring  matter,  2  12  ",,  ;  organic  matti  l . 
5-80%.  The  fatty  substances  are  removed  by 
healing  and  further  addition  of  caustic  soda. 
The  resulting  liquors  contain  a  large  proporl  ii 
colouring  matter,  organic  mailer,  and  glycerin. 
On  acidifying,  the  colouring  matter  is  precipitated, 
and  there  remains  in  the  liquor  a  quantity 
of  glycerin  which  can  be  recovered  by  the  usual 
methods.  The  peculiar  offensive  smell,  similar  to 
decomposed  fish,  in  the  niger  is  due  to  methj  lamioe 
(Wesson,  IOC.  cii.).  Wesson,  has  also  noticed  the 
fermentation  of  foots  due  to  the  presence  ol 
lu"n  of  water,  especially  in  hot  weather.  I  bavl 
had  considerable  difficulties  in  the  handling  of 
foots  iii  a  warm  climate,  as  at  Bombay,  where  the 
strongest  casks  were  unable  to  resist  the  fennen  a- 
lion  of  foots.  This  fermentation  was  found  niosth 
in  foots  from  very  poor  qualities  of  seeds.  .1. 
Wolff  (tier.  Pat.  20,483;  this  J.,  1883,  182)  pre- 
pares a  leather-like  substance  from  foots  by  mixing 
the  dr\  fouls  with  non-volatile  solvents  such  as 
grease,  oil,  paraffin  wax,  etc..  in  various  proporl  inns, 
and  with  powdered  mineral  substances  like  black 
lead,  vermilion,  etc.;  the  mass  is  then  1 
with  sulphur  or  carbon  bisulphide.  Loeschigk  (Ger. 
Pat.  220,582  of  1909;  this. I.,  1910,  640)  pre] 
b>  the  oxidation  of  foots  an  amorphous  resinous 
substance  resembling  shellac     An  American  I  •■ 

in  Savannah  makes  paint  of  dark  green,  red.  aim 
black  colours  from  foots  lor  covering  roots  and  i  \- 
posed  surfaces;  thousands  of  gallons  of  this  paint 
are  sold  in  the  Southern  Slates  at  75  cents 
to  si  a  gallon  (Oil  and  Colour  Trades  J..  1909,  I'D. 
The  method  of  utilising  the  foots  mostly  adopted 
is.  however,  the  distillation  process,  by  which  Hie 
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most  important  constituent  of  the  foots,  viz..  the 
fatty  acids,  is  obtained  in  a  very  good  condition 
for  making  soap  stock.  In  this  process  the 
mucilage  is  first  acidified,  the  oily  layer  of  fatty 
acids  separated,  and  then  distilled  separately  after 
one  or  two  washings  to  remove  traces  of  mineral 
acids. 

It  remains  now  only  to  mention  the  use  of  lint 
separated  in  the  preliminary  process.  This  lint  is 
used  in  paper  making,  in  the  making  of  cotton- 
wool for  surgical  dressings,  in  the  manufacture  of 
guncotton,  celluloid,  artificial  silk,  and  a  number 
of  other  articles  in  which  cheap  fibre  of  a  good 
quality  without  regard  to  length  is  necessary. 

Recently  cottonseed  cake  meal  has  been  pre- 
pared as  an  adulterant  for  flour  used  for  human 
consumption.  Fraps  (Texas  Agr.  Bull.  No.  128. 
1910  ;  this  J.,  1910,  972)  shows  that  the  meal 
freed  from  hull  is  of  pleasant  odour  and  sweetish 
taste,  and  contains  48  %  protein,  12%  fat.  23% 
sugar  (raffinose),  4%  fibre,  and  5-5%  ash.  It 
is  richer  in  protein  than  meat,  which  it  resembles 
more  in  composition  than  cereals.  Bleaching 
agents  used  in  the  whitening  of  flours  improve  the 
appearance  of  this  meal. 

Before  concluding.  I  will  mention  a  few  of  the 
problems  which  require  to  be  solved  in  connection 
with  this  industry,  especially  in  reference  to 
Indian  seeds.  The  Indian  seed  is  generally  lower 
in  oil  content  than  the  American  or  Egyptian, 
but  it  has  been  found  that  seed  from  the  Central 
Provinces,  where  the  rainfall  is  less  than  in  Surat 
and  Broach  districts,  has  a  higher  oil  content. 
This  matter  requires  careful  investigation  with  a 
view  to  obtaining  an  Indian  seed  richer  in  oil. 
Prom  a  large  number  of  analyses  of  Indian  seeds 
it  is  also  found  that  the  increase  in  the  oil  content 
of  seeds  is  obtained  with  a  lower  percentage  of 
cotton  fibre.  This  also  requires  investigation. 
The  .fluorescent  substance  found  in  Indian  oils 
should  be  isolated  and  a  means  of  separation  de- 
termined. Garner,  Allard,  and  Foubert  (J.  Agr. 
Res.,  1914,  3,  227  ;  this  J..  1915.  236)  have  noticed 
the  effects  of  nutrition  of  cotton  plaDts  on  oil 
content  and  size  of  seeds.  This  matter  also 
requires  further  investigation,  especially  in  the  case 
of  those  I ndian seeds  wh  ich  have  so  lo w  an  oil  cont  en  t . 
These  authors  have  found  that  the  addition  of  a 
complete  fertiliser  to  an  unproductive  soil  causes 
a  larger  cotton  seed  to  be  produced  with  an 
increased  percentage  of  oil. 

Another  matter  for  investigation  is  the  effect  of 
crude  cotton  oil  on  press  cloths  of  different  types. 
The  expenditure  on  press  cloth  forms  one  of  the 
chief  items  in  the  total  cost  of  crushing,  and  the 
high  consumption  of  press  cloth  in  the  pressing  of 
this  oil  calls  for  investigation.  Our  experience  in 
India  is  that  the  consumption  of  press  cloth  under 
the  Indian  climatic  and  other  conditions  is  2  to 
2J  lb.  per  ton.  This  is  certainly  2  to  3  times 
higher  than   in   this   country. 

I'nlike  other  oil -pressing  industries,  the  cotton 
seed  oil  industry  is  essentially  a  chemical  industry, 
and  its  future  development  rests  with  the  chemist 
more  than  with  the  engineer.  The  future  of  the 
industry  in  this  country  is  also  of  a  very  doubtful 
character.  The  great  progress  of  this  industry  in 
America,  when-  there  are  nearly  900  mills,  as 
compared  to  25  to  30  mills  in  England,  is  due 
mainly  to  the  favourable  conditions  arising  from 
natural  causes.  The  case  of  England  is  different  ; 
it  has  to  depend  for  its  raw  product  on  foreign 
markets  like  Egypt  and  India.  In  Egypt  this 
industry  has  made  great  progress.  Nearly  one- 
third  of  the  crop  is  pressed,  and  oil  exported  to 
Turkey,  England,  and  other  countries.  The 
quantity  pressed  in  India  is  negligible,  but  there 
is  an  ever-increasing  trade  with  this  country  in 
the  seeds.  This  trade  is  looked  upon  both  by 
the  Indian  Government  and  the  public  as  a  great 
economic,  drain  on  the  country.     That  the  Indian 


Government  is  fully  alive  to  tbis  impoverishing 
of  the  agricultural  resources  of  the  count rv  can 
be  seen  from  the  efforts  made  to  promote  the  oil 
pressing  industry  in  India.  When,  vear  after 
year,  the  cotton  fields  are  deprived"  of  their 
fertility  by  the  inadequate  return  to  the  soil  of 
fertilising  materials  by  the  poor  peasants,  the 
question  assumes  a  serious  aspect.  The  cost  of 
production  of  cotton  per  acre  is  Rs.  21,  of  which 
nearly  Rs.  ti  is  spent  in  fertilisers  ;  the  peasant 
invariably  tries  to  do  without  it.  with  the  result 
that  in  five  years  the  production  of  cotton  begins 
to  decline.  Therefore  in  the  interests  of  the  cotton 
growers  the  fertilising  constituents  of  the  seed 
must  be  retained  in  the  country  by  pressing  the 
seeds  in  India  itself,  and  only  foreign  trade  in  the 
oil  be  permitted.  British  manufacturers  have 
gone  out  to  foreign  countries  for  their  requirements, 
and  they  will  sooner  or  later  have  to  come  to  India 
for  their  oils.  Typical  instances  in  which  British 
enterprise  has  been  obliged  to  found  industries 
in  the  countries  of  origin  of  the  raw  materials  are 
palm  oil,  tea,  rubber,  indigo,  coconut  oil,  tobacco, 
jute,  etc.  The  same  will  happen  in  the  case  of  this 
industry. 

The  following  notes  will  explain  the  photomicro- 
graphs : — 

A.  Epidermis — outer  skin  of  the  seed  whieh  has  no  flulf  on  it 
in  the  "naked  "  variety  of  seeds  like  the  Egyptian. 

E.  Perisperm — a  loose  thin  skin  which  separates  the  hull  from 

the  kernel  and  which  makes  possible  the  separation  of  the 
hull  after  decortication. 

0.  Outer  brown  coat,  containing  the  colouring  resinous  matter. 

1.  Inner    brown   coat,  also  containing  the  colouring  resinous 

matter. 
Pi.  Palisade  cell — outer  portion  mainly  pure  cellulose. 
P,.  Palisade  cell — inner  portion  mainly  lignifled  cellulose. 
k.  Cotyledons  containing  oil  cells, 
c.  Cells  containing  resinous  colouring  matter  surrounded   by 

mucilaginous  walls.     The  colouring  matter  of  the  crude 

oil  and  the  mucilaginous  substance  found  in  the  foots  are 

derived  from  these  cells. 
Dh.  Damaged  hull. 
R.  Radicle. 

F.  Fluff  or  lint. 

The  photomicrographs  are  of  the  following 
varieties: — (1)  American,  (2)  Egyptian,  (3)  Sea 
Island,  (4)  Brazilian,  (5)  Indian. 

Discussion. 

Mr.  J.  Allan  was  not  inclined  to  accept  the 
suggestion  that  the  fishy  odour  and  characteristic 
fluorescence  of  Indian  cotton  seed  oils  were 
associated.  From  examination  of  a  large  number 
of  cotton  seed  oils  he  had  ascertained  that  it  was 
not  infrequent  to  find  Indian  oils  which  gave  a 
pronounced  "  hexabromide  "  reaction,  indicating 
the  presence  in  the  oils  of  at  least  2i°0  of  fatty 
acids  of  the  iinolenic  type.  Fatty  acids  of  thai 
kind  were  peculiarly  prone  to  oxidation,  and  on 
exposure  to  the  atmosphere  developed  a  fishy 
odour,  as  also  did  linseed  oil.  Assuming  that  such 
unsaturated  acids  existed  in  Indian  cotton  seed 
oil,  attempts  to  refine  it  by  ordinary  methods  so  as 
to  procure  a  perfectly  odourless  edible  oil  would 
probably  prove  unsuccessful.  The  difficulty  .Mr. 
Vakil  had  noticed  of  refining  Indian  oil  was  un- 
doubtedly contributed  to  in  a  considerable  measure 
by  the  defective  character  of  the  manipulation  of 
the  seeds.  If  seeds  could  be  obtained  in  a  whole 
state  before  they  were  treated  for  the  expression 
of  the  oil  the  resulting  product  would  be  of  much 
better  quality.  The  disruption  of  the  cells  and 
the  admission  of  air  to  the  kernel  was  undoubtedly 

f>rovocative  of  fermentation  which  set  up  hydro- 
vsis  of  the  fats.  Refining  necessitated  the  removal 
o'f  the  whole  of  the  free  acidity  of  the  oil  and  con- 
sequently the  loss  increased  as  the  acidity  became 
greater. 

Professor  E.  Knecht  said  he  had  been  for  some 
years  associated  with  Mr.  Hunt  in  an  investigation 
on  the  colouring  matter  in  cotton  seed  oil  and  the 
question  of  its  possible  commercial  value.  He 
had  formed  the  opinion  that  the  colouring  matter 
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did  not  possess  tinctorial  properties  which  could  be 

regarded  as  of  any  value  on  the  commercial 
market.  Did  Mr.  Vakil  use  an  emulsifier  or 
"  smasher  "  working  at  a  high  speed  for  his 
emulsifying  process  ?  He  would  also  like  some 
information  as  to  the  effect  of  hydrogenating  on 
the  smell  of  Indian  cotton  seed  oil. 

.Mr.  L.  O.  Radclifff.  said  it   was  well  known 

that  oxidation  increased  the  lisliy  odour  of  cotton 
seed  oil.  Both  Indian  and  American  cotton  seed 
oils  were  "  blown  "  with  air  for  the  purpose  of 
thickening  thorn  ;  "  Lardine  "  was  manufactured 
by  this  means.  Lardine  was  used  for  thickening 
and  mixing  with  mineral  oils  to  form  lubricant. 
The  so-called  "  blown  "  or  "  thickened  "  oils 
made  from  Indian  oil  were  easily  distinguishable 
from  those  made  from  American  oil  by  the  increase 
in  their  odour,  and  when  mixed  with  mineral  oil 
and  used  on  a  hot  bearing  the  smell  was  nauseat  ing. 
In  the  "  blowing  "  of  both  Indian  and  American 
cottonseed  oils,  the  productsthat  were  apparent  ly 
volatilised  were  distinctly  toxic,  making  the 
workpeople  very  sick. 

Mr.  P.  II-  TERLESKI  said  that  owing  to  careless 
ginning  British  farmers  had  in  the  past  formed  a 
prejudice  against  oilcake  prepared  from  Indian 
cotton  seed  as  it  caused  the  cattle  to  suffer  from 
digestive  troubles.  If  any  attempt  were  made  to 
export  the  meats  of  the  seed  the  result  would  lie 
even  worse  as  fermentation  woidd  set  in.  This 
had  been  clearly  shown  to  be  the  case  with  regard 
to  castor  oil  seed.  It  was  possible  that  legislative 
action  might  effect  improvement. 

Mir.  William  Thomson  enquired  whether 
American  seed  could  be  cultivated  in  India. 

Mr.  Vakil,  in  reply,  said  he  had  dealt  fully 
with  the  points  of  odour  and  fluorescence  of  the 
oil  in  his  paper.  The  suggestion  to  get  rid  of  the 
fishy  odour  by  hydrogenation  of  the  unsaturated 
fatty  acids  was  a  good  one,  though  he  had  no 
personal  experience  in  that  direction.  He  quite 
agreed  that  the  tinctorial  value  of  the  dye  product 
was  practically  nil  from  the  commercial  point  of 
view.  The  toxic  properties  of  choline  and  betaine 
found  by  Maxwell  (this  J.,  1892,  372)  in  the  oil- 
cake had  no  bearing  upon  the  subject  matter  of  t  lie 
paper  and  had  therefore  not  been  referred  to. 
There  was  certainly  a  bad  effect  in  the  case  of 
young  cows  and  other  animals,  but  what  the 
result  woidd  be  with  human  beings  he  was  not 
able  to  say.  The  oil-cake  meal  had  been  officially 
reoommended  by  the  American  Government  as 
a  good  sulisl  it  ate  for  meat  and  asa  wheat  diluent. 
II.-  h.-ul  not  adopted  the  "smasher"  process,  tin- 
tests  being  merely  on  a  technical  laboratory  scale. 
He  had  not  suggested  that  the  meals  alone  should 
be  exported,  though  this  was  done  to  a  large 
extent  locally  in  America.  This  met  ho  I  of 
exportation  was  attended  by  certain  disadvan- 
tages. The  rapid  oxidation  of  the  oil  in  the  meal, 
and  the  possibility  of  the  meal  being  exposed  to 
moisture  and  variations  of  temperature  during 
transit,  made  the  trade  a  very  risky  one.  If 
climatic  conditions  permitted,  and  the  distance 
from  the  decorticating  plant  to  the  oil  presser 
was  not  very  great,  such  a  trade  was  possible. 
Indian  peasants  held  their  land  on  a  tenure  some- 
what similar  to  the  English  leasehold,  and  this 
resulted  in  a  considerable  amount  of  laxity  in 
returning  the  fert  ilising  constituents  to  the  ground, 
there  not  being  the  incenthe  of  proprietorship  to 
keep  it  at  as  high  a  state  of  ferl  ility  as  pract  icable. 
The  British  Government  had  encouraged  the 
planting  of  American  seed  in  India,  hut  much  yet 
remained  to  be  done  in  that  direction.  This  was 
evidenced  by  the  discussion  which  took  place  at  a 

■ Tit  meeting  of  the  Imperial  Legislative  Council 

in   India,  the  Government    being  urged  to  take 
immediate   steps   to   secure    the   improvement    of 


the  Indian  variety,  not  only  with  regard  to  Mine 
which  was  short,  but  also  to  raise  the  standard  of 
the  growing  quality. 
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A    MODIFIED    SOXHLET    EXTRACTOR. 

BY    D.    F.    TW1."    AND    W.    MoCOWAN. 

On  account  of  the  fragile  nature  of  the  ordinary 
Soxhlet  form  of  continuous  extractor,  a  modifi- 
cation was  desired  which  should  be  stronger  and 
better  capable  of  resisting  hard  use,  and  after 
considering  various  possibilities  the  arrangement 
represented  in  the  diagram  was  adopted. 

There  has  since  been  brought 
to  our  notice  a  description  ol  a 
similar  idea  published  many 
years  ago  by  Blount  (  \nalvst, 
1888,  13,  127).  of  which  we  were 
in  Ignorance,  but  as  the  present 
form  poss  -sses  one  or  two  ad- 
ditional advantages,  a  brief  de- 
scription may  be  useful. 

In  Blount's  apparatus  tli.i. 
are  two  or  more  apertures  ot 
indefinite  size  by  which  the 
vapour  passes  into  the  inner 
compartment.  In  the  modifica- 
tion now  described,  only  one 
aperture,  A,  is  recommended. 
of  approximately  0-7  cm.  dia- 
meter; this  restriction  causes  a 
very  slight  excess  of  pressure  and 
temperature  in  the  outer  jacket, 
sufficient,  however,  to  maintain 
the  liquid  in  the  extractor  cup 
in  gentle  ebullition. 

Another  advantage  is  that 
whereas  in  Blount's  extractor 
the  double  jacket  extends  right 
to  the  top,  in  the  form  now 
represented  the  double  jacket 
is  shorter  and  the  neck  formed  by  an  addi- 
tional glass  collar.  Apart  from  the  fact  that 
this  typeof  neck  is  stronger  and  may  lie  st  ill  furl  her 
strengthened  by  making  the  single  heck  of  stouter 
glass,  the  smaller  surface  of  the  outer  jacket 
causes  a  reduction  in  the  amount  of  air-cooling 
by  which  vapour  is  condensed  before  it  can  reai  h 
the  entrance  aperture.  A.  to  the  inner  extractor 
cup,  and  so  renders  the  extractor  somewhat  more 
rapid  in  action. 

The  tendency  of  the  extractor  to  roll  when 
placed  on  the  working  bench  can  easily  be  chei  ked 
by  tightly  fitting  a  suitably  bored  square  piece  of 
stilt  rubber  or  cardboard  over  the  neck  just  above 
the  outer  jacket. 

That  this  type  of  extractor  can  give  very  satis- 
factory service  has  been  proved  by  a  thorough 
test  in  the  chemical  laboratory  of  Messrs.  the 
Dunlop  Rubber  Company,  to  whom  we  are  in- 
debted for  permission  to  publish  this  note. 


THE  ESTIMATION  ot'  FREE  st  I.I'll  I"  1< 
TRIOXIDE  IX  FUMING  SULPHURIC  ACID 
BY  TITRATION  WITH    WATER. 

BV    K.    G.    PARKER,     H.SC. 

The  following  appear  to  be  the  methods  used 

or    suggested    for    the    estimation    of    tree    sulphur 

trioxide  in  fuming  sulphuric  acid  : — 

1.   Titration  with   standard   alkali. 
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2.  Measurements  of  viscosity. 

3.  Measurements  of  electrical  conductivity. 

4.  Measurements  of  specific  gravity. 

5.  Measurements  of  rise  of  temperature  on 
dilution. 

6.  Titration  with  water. 

No.  1  would  appear  to  be  the  most  generally 
used,  but  has  the  disadvantages  : 

i.  That  the  standard  solution  has  to  be  care- 
fully prepared  and  standardised. 

ii.  That  every  error  is  multiplied  approximately 
four  times  in  the  final  result. 

iii.  That  a  correction  must  be  made  for  the 
acidity  due  to  dissolved  sulphur  dioxide. 

It  therefore  becomes  very  possible  that  under 
ordinary  conditions  the  content  of  free  sulphur 
trioxide  is  determined  with  no  greater  accuracy 
than  ±0-5  %,  and  in  some  cases  this  limit  of  error 
is  considerably  exceeded. 

Sulphuric  acid  of  100%  strength  does  not 
fume  at  the  ordinary  temperature,  but  commences 
to  do  so  at  30° — 40=  C.  ;  it  is  therefore  possible  to 
estimate  the  free  sulphur  trioxide  in  the  fuming 
acid  by  adding  water  until  the  acid  just  ceases  to 
fume  when  damp  air  is  blown  on  to  the  surface. 

After  the  experiments  described  below  had  been 
carried  out  it  was  found  that  the  method  was,  in 
fact,  not  new  ;  it  has  been  described  by  Setlik 
|  (Chem.-Zeit,.  1889,  13.  1670),  but  Lunge's  remarks 
on  it  ("Sulphuric  Acid  and  Alkali,"  4  Ed.,  Vol.1., 
Pt.  I.,  p.  360)  would  lead  one  to  suppose  that  the 
i  method  was  not  sufficiently  accurate  for  fairly 
exact  work. 

It  was  found,  however,  that  the  end-point  which 
could  be  obtained  in  this  way  was  exceedingly 
sharp,  and  that  series  of  titrations  of  the  same 
sample  could  be  obtained,  showing  a  maximum 
difference  of  0025  c.c.  of  water  required. 

Method  of  procedure. 

For  an  acid  containing  20 — 40%  of  sul- 
phur trioxide,  50  to  75  grms.  is  a  convenient 
amount.  This  is  weighed  into  a  50  c.c.  stoppered 
cylinder  of  thin  glass  (a  large  stoppered  test  tube 
is  most  suitable).  In  weighing,  a  rough  balance 
only,  weighing  to  0  05  grm.,  is  sufficiently  accurate. 
Distilled  water  is  then  run  in  slowly  from  a  burette, 
with  frequent  vigorous  shaking.  After  each 
shaking  the  white  fumes,  which  increase  on  the 
addition  of  water,  are  completely  absorbed.  The 
cylinder  is  then  opened,  and  air  blown  through  a 
glass  tube  on  to  the  surface  of  the  acid.  While 
any  free  sulphur  trioxide  remains,  this  will  cause 
fuming,  which  decreases  towards  the  end  of  the 
titration,  and  suddenly  vanishes.  The  operation 
must  be  carried  out  in  a  good  light  ;  and  the  tem- 
perature of  the  acid  must  be  kept  below  45°  C. 

If  50  grms.  of  fuming  acid  requires  3-55  c.c.  of 
water,   then  the  free   sulphur  trioxide  present  is 


3-55  x 


80 

18 


15-78  grms. 


and  the  acid  contains  31-56  %  of  sulphur  trioxide. 
Assuming  a  possible  error  of  1  drop  (that  is  005 
c.c.  for  the  burette  used)  or  ±  0-025  c.c,  this  result 
becomes  31-56  ±  0-22  %. 

The  estimation  can  be  made  very  rapidly,  but 
more  important  advantages  are  : — 

1.  Absolute  accuracy  of  the  standard  used, 
namely,  water. 

2.  The  fact  that  the  sulphur  trioxide  is  titrated 
directly. 

3.  Avoidance  of  the  necessity  of  estimating  the 
sulphur  dioxide  present  to  apply  a  correction. 

Repeated  titrations  of  the  same  sample  agree 
very  closely,  as  shown  by  the  following  results  for 
four  different  ones. 


Sample  I. 

Sample  II. 

Acid. 

Water. 

Sulphur 
trnxide. 

Acid. 

Water. 

Sulphur 
trioxide. 

grms.            c.c. 
88-9             6-03 
44-45            3-00 
50                 3-36 
50                 3-36 

By  another  observer 
50                3-38 
100                6-78 

% 
30-15 
30-0. 
29-9 
29-9 

30-1 
30-15 

grms. 
50 
50 

c.c. 
2-45 

2-4:, 

% 
21-8 
21-8 

Sample  III. 

Sample  IV. 

Sulphur 

Sulphur 

Acid. 

Water. 

trioxide. 

Acid. 

Water. 

trioxide. 

grms. 

CO. 

°/ 

grms. 

c.c. 

% 

50 

2-74 

24-37 

50 

2-48 

2205 

50 

2-75 

24-45 

50 

2-47 

21-95 

50 

2-72 

2440 

50 

2-47 

21-95 

50 

2  72 

24-40 

50 

2-46 

21-88 

50 

2-72 

24-40 

50 

2-75 

24-45 

In  order  to  ascertain  the  magnitude  of  the  error 
caused  by  undue  rise  of  temperature,  three  titra- 
tions were  made,  using  75  grms.  of  Sample  I.  and 
omitting  cooling  ;  the  titrations  were  carried  out 
fairly  rapidly,  and  the  temperature  of  the  acid 
rose  through  a  maximum  of  90°  to  a  final  value 
of  80* C. 

Apparent  content  of  sulphur  trioxide  in  Sample  I. 
at  80° C. 


75  grms.  =  5-42  c.c.  H20. 
75  grms.  =  5-40  c.c.  H20. 
75  grms.  =  5-35  c.c.  H20. 


Error. 
Sulphur  trioxide  =  32-1%.  +2-1%  SO,. 
Sulphurtrioxide  =  32-0%.  +2-0%  SO,. 
Sulphurtrioxide  =  31-7%.  +1-7%  SO,. 


Lunge  (loc.  cit.)  states  that  Setlik's  results 
differ  by  as  much  as  0-9  %  for  the  same  sample, 
and  therefore  that  the  method  is  only  suitable  for 
internal  use  in  a  works,  and  not  when  buying  and 
selling.  The  experiments  here  described,  however, 
indicate  that  the  method  is  much  more  accurate 
than  this,  being  probably  more  accurate  than  the 
average  results  obtained  with  standard   alkali. 

Comparison  of  alkali  and  water  titrations. 

In  order  to  compare  the  results  obtained  by 
this  method  with  those  obtained  by  the  usual 
method  of  titration  with  standard  alkali,  one 
sample  (No.  IV.)  was  titrated  with  freshly  prepared 
N/l  sodium  carbonate  solution ;  the  gradua- 
tions of  the  burette  used  were  carefully  checked. 


Acid. 


grms. 
21830 
2-2228 
0-5947 
1-7578 


JV,l-Na2COj  required.     Sulphur  trioxide. 


c.c. 
40-75 
47-55 
12-73 
37-64 


21-6 
21-3 
21-95 
21-96 


If  in  the  fourth  titration  37-598  c.c.  of  sodium 
carbonate  had  been  used,  this  would  have  agreed 
with  the  second  titration.  The  largest  difference 
is  therefore  37-64 — 37-598,  or,  0-042  c.c.  (which 
is  equivalent  only  to  one  drop)  in  about  40  c.c.  The 
mean  result  is  21-70%. 

The  two  methods,  when  carefully  employed, 
give  therefore  substantially  the  same  value  for  the 
free  sulphur  trioxide.  (The  above  value  is  not 
corrected  for  the  sulphur  dioxide  present,  since 
this  was  found  to  be  only  0015%.) 
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The  author's  hest  thanks  are  due  to  British 
lives.  Ltd.,  for  permission  to  publish  the  above 
results. 


DETERMINATION    OF    THE 
NTTBOTOLUENES. 

By   E.    Cneght. 

In  a  paper  delivered  before  the  Nottingham 
Section  of  the  Society  by  Mr.  Colver  and  Dr. 
Prideaux  on  the  estimation  of  the  nil io toluenes 
(this  Journal  1917,  480),  reference  is  made  to  the 
process  worked  ou.1  by  Miss  Eva  Hibbert  and 
myself  for  the  estimation  of  nitro  compounds  by 
means  ot  titanous  chloride,  but  the  authors  dis- 
carded it,  Firstly  because  they  considered  it  "  more 
than  doubt  lul  "whether  reduction  could  take  place 
in  the  presence  of  alcohol,  and  secondly  that 
titanous  chloride  was  not  always  obtainable  at 
short   notice. 

The  authors  are  not  justified  in  their  first 
objection  and  adduce  no  evidence  in  its  support. 
As  a  matter  of  fact  we  nave  found  that  the  method 
gives  theoretical  results  in  the  cases  of  nitro- 
benzene and  /i-nitrotoluene.  With  regard  to  the 
second  objection,  neither  we  nor  anyone  else  that 
I  know  have  had  the  slightest  difficulty  in  obtaining 
titanous  chloride,  which  the  makers  supply  gratia 
for  scientific  or  analytical  work. 

Our  process  has  been  in  extensive  use  for  some 
years  for  controlling  the  composition  of  nitro 
compounds  and  is  not  only  rapid  but  quantitative, 
giving  results  which  can  be  relied  upon  within  the 
ordinary  limits  of  accuracy  in  volumetric  analysis. 
The  detailed  results  of  our  work  in  this  connection 
have  not  been  published  for  obvious  reasons. 


Industrial  Notes. 


REPORT     OF     H.M.     INSPECTORS     OF 
EXPLOSIVES  FOR  1916. 

[CD.  8609.] 

The  Inspectors  report  that  there  has  again 
been  a  large  increase  in  the  number  of  licensed 
factories,  23  having  been  added  during  the  year, 
making  a  total  of  48  factories  added  since  the 
outbreak  of  war.  The  general  condition  of  the 
factories,  having  regard  to  the  exceptional  cir- 
cumstances now  obtaining,  is  highly  satisfactory. 
There  has  been  considerable  difficulty,  however, 
in  impressing  on  the  picric  acid  manufacturers 
the  necessity  for  strict  observance  of  the  require- 
ments in  regard  to  cleanliness  and  freedom  from 
grit  in  danger  buildings.  These  factories,  as  a 
rule,  are  offshoots  of  chemical  factories  which  are 
of  necessity  difficult  to  keep  clean,  and  this,  no 
doubt,  lias  a  tendency  to  cause  slackness  on  the 
part  of  employees  when  they  are  transferred 
to  the  picric  acid  works.  Many  cases  of  excessive 
quantities  of  picric  acid  being  present  in  packing 
sheds  have  also  come  to  notice. 

In  March  a  Committee  was  appointed  to  test 
the  value  of  dry  powder  (ire  extinguishers  as  com- 
pared with  water  and  other  first-aid  fire  appliances 
for  extinguishing  OI  effectively  controlling  fires 
such  as  are  likely  to  be  caused  by  bombs.  The 
general  conclusion  arrived  at  by  the  Committee 
was  that  a  plentiful  supply  of  water  is  by  [ar  the 
best  extinguishing  agent,  and  that  dry  powder 
extinguishers  are  practically  useless  for  extin- 
guishing or  effectively  controlling  Ores  likely  to  be 

•     ii    id     by    bombs. 

Reference  is  also  made  to  the  appointment  of 
the  Committee  on  Dissolved  Acetylene  (see  this 
.1.,   1916,  1097). 


The  Chemical  Advisers  to  the  Department 
report  thai  the  total  number  of  samples  examined 
during  1916  amounted  to  806  only,  about  the 
same  as  in  1915.  The  total  number  (53)  of 
rejections  was  fairly  normal,  but  the  number  (35} 
of  rejections  for  faulty  composition  was  somewhat 
high.  This  is,  no  doubt,  partly  due  to  t  he  increased 
complexity  of  permitted  explosives  as  a  whole, 
but  also,  possibly,  to  some  extent  because,  owing 
to  war  work,  the  manufacturers  have  not  the 
time  for  quite  such  careful  supervision  of  blasting 
explosives  as  before.  The  use  of  sodium  nitrate 
in  the  place  of  potassium  nitrate  still  appears 
to  be  causing  some  difficulty  in  connection  with 
the  heat  test,  but  not  to  such  an  extent  as  last 
year.  The  number  of  new  explosives  examined 
(15)  was  the  smallest  for  a  good  manj  years] 
and  consequently  the  number  of  samples  examined 
in  connection  with  the  Home  Office  Test  ing  Station 
was  also  very  low. 

The  total  number  of  accidents  with  explosive* 
reported  during  the  year  is  611,  as  compared  with 
485  for  1915.  Of  these.  363  occurred  in  manu- 
facture, causing  195  deaths  and  injuries  to  59a 
persons  ;  no  less  than  111  deal  lis  were  due  to  two 
accidents,  namely,  106  in  one  accident  on  the 
2nd  April,  and  38  in  another  on  the  21st  August. 
Of  the  remaining  51,  seven  were  killed  at  the 
Rohurite  Works  on  the  15th  May.  and  seven  at 
the  Rainham  Factory  on  the  14th  September, 
and  it  is  hardly  too  much  to  say  that  all  these 
158  fatalities  might  have  been  avoided  if.  instead 
of  engaging  in  futile  efforts  to  extinguish  the  fires, 
the  factory  officials  concerned  had  cleared  every- 
one away  from  the  neighbourhood.  Of  the  363 
accidents,  146  caused  no  loss  of  fife  or  bodily 
injury,  and  of  those  injured  a  very  large  pro- 
portion received  very  trifling  wounds. 

In  connection  with  the  conveyance  of  cordite 
paste  from  one  factory  to  another,  a  proposal 
was  made  by  those  chiefly  interested  that,  instead 
of  being  packed  in  wooden  barrels,  this  material 
should  be  forwarded  in  packages,  each  consisting 
of  a  double  bag,  the  outer  one  being  of  stout 
canvas  and  the  inner  of  a  waterproof  insertion 
material.  The  reasons  given  for  this  suggestion 
were,  first,  that  barrels  are  now  difficult  to  obtain, 
and,  secondly,  that  after  arrival  at  the  factory, 
the  barrels  are  the  more  dangerous  to  handle  in 
contact  with  the  very  dusty  explosive.  The 
question  was  very  carefully  considered  with 
special  regard  to  the  danger  of  freezing  in  cold 
weather,  and  it  has  been  finally  arranged  that  the 
vans  in  which  this  material  is  consigned  by  rail 
shall  be  steam-heated  under  conditions  which  will 
eliminate  all  danger  from  overheating,  anil  this 
arrangement  appears  to  give  satisfaction. 

In  November,  Messrs.  Dupre  carried  out  some 
tests  to  ascertain  whether  the  addition  of  2  or  :i"„ 
of  moisture  to  a  fulminate  composition  would 
appreciably  diminish  its  sensitiveness  ami  render 
it  safer  for  filling  detonators  than  the  dry  con> 
position.  The  results  of  their  experiments  indi- 
cated that  the  addition  of  as  much  as  5%  of 
moisture  to  a  mixture  of  fulminate  of  mercurj  and 
potassium  chlorate  gives  no  practical  increaM 
of  safety  either  against  explosion  by  shock  or 
communication  of  the  explosion  of  a  portion  of  I  In- 
mixture  to  the  remainder,  and  that  such  mixture! 
should  be  treated  with  the  same  precautio 
an'  usual  when  dealing  with  dry  fulminate  com- 
position. 


CHEMICAL  IMHSTKY  i\   CANADA. 

Addressing  a  meeting  of  the  American  Chel 
Society    at    Kansas  City  on  April    12th,    1017.    Mr. 
II.  E.  Howe  said  that  in  on.-  locality  of  Canada, 

destined    Io    become  an   elect  ro  i  h.iui.  al   centre   "' 

some  magnitude,  there  will  ultimately  be  available 
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approximately  500.000  24-hour  horse  pou  er.  Here 
acetone  is  being  made  by  a  new  process  and  the 
production  of  metallic  magnesium  in  quantity  is 
going  forward,  the  metal  being  supplied  in  bars 
and  also  in  the  variety  of  powders  so  necessary 
on  the  battlefields  to-day  for  star  shells.  Alu- 
minium, and  carbon  electrodes  are  also  made, 
and  other  chemical  products  are  now  under  con- 
sideration. 

Explosives  are  being  produced  on  a  large  scale. 
Trinitrotoluol  is  produced  at  one  plant  by  a  process 
involving  crystallization  from  a  medium  which 
yields  crystals  of  great  uniformity  and  unusual 
purity. 

Heavy  chemicals  are  produced  in  sufficient 
quantities,  the  plants  being  located  principally  in  the 
Province  of  Ontario.  Sufficient  potassium  chlorate 
to  meet  the  requirements,  together  with  a  con- 
siderable supply  of  phosphorus,  are  produced, 
utilising  hydro-electric  power.  There  is  the  usual 
by-product  recovery  from  coking  plants.  The 
cl.rtiic  furnace  and  electrolytic  industries  are 
established  in  Canada,  producing  bleach,  caustic, 
cyanamide.  abrasives,  and  carbides.  Ferro- 
molybdenum  is  manufactured  in  the  electric 
furnace,  and  in  many  localities  the  electric  furnace 
has  been  brought  into  play  in  the  production  of 
steels.  Steps  have  been  taken  for  the  electrolytic 
refining  of  nickel  matte  produced  in  Ontario  (see 
this  J.,  1917,  490). 

In  pharmaceutical  chemistry  a  large  number 
of  the  finer  preparations  are  manufactured  in 
Canada.  Phenacetin  has  been  produced  since  the 
war  started,  as  has  also  acetylsalicylic  acid  ; 
there  is  one  plant  with  a  capacity  of  over  a  ton  a 
day  making  acetylsalicylic  acid.  p-Aminophenol 
is  also  being  produced.  Bismuth  salts,  iodine 
preparations,  resublimed  iodine,  iodides,  and  iodo- 
form, are  being  made  in  quantities  sufficient,  for 
domestic  use  as  well  as  for  export.  Hydrogen 
peroxide  by  the  barium  process  is  manufactured 
in  quantity,  and  many  sodium  and  potassium 
salts  are  purified  and  recrystallised.  Alkaloids  are 
prepared,  and  salvarsan  of  a  grade  equal  to  the 
best  German  product  is  now  being  prepared 
commercially.  Aniline,  phenol,  and  salicylic  acid 
may  be  added  to  the  list. 

A  few  dyes  are  now  being  made  in  Canada,  but 
the  economic  conditions  are  such  as  to  make  it 
improbable  that  any  extension  of  the  work  can  be 
carried  out. 

In  regard  to  research,  mention  is  made  of  the 
Advisory  Council  on  Scientific  and  Industrial 
Research  appointed  by  the  Government,  and  to 
the  work  being  carried  out  by  the  Forest  Products 
Laboratory  (see  this  J.,  1916,  255). 

Under  the  auspices  of  the  Canadian  Pacific 
Railway,  a  survey  of  the  natural  resources  is 
being  made  in  order  that  data  regarding  them 
may  be  made  quickly  available  for  practical 
application  and  for  those  interested  in  industrial 
development  work. 

The  question  of  utilising  plants  which  have 
been  erected  primarily  for  war  purposes,  when 
peace  comes,  is  receiving  attention.  The  production 
of  nitrates  from  the  air  is  strongly  advocated, 
especially  in  those  locations  where  plants  have 
their  own  hydro  electric  development  works. 

In  regard  to  agriculture,  many  problems  will 
present  themselves  relative  to  preparing  the 
produce  from  mixed  farming,  in  order  that  it  may 
reach  the  markets  in  a  condition  to  command  a 
good  price.  Methods  for  drying  to  avoid  high 
freight  costs  enter  in,  as  well  as  the  establishment 
of  suitable  plants  in  the  vicinity  of  growth  to 
work  upon  products  of  agriculture  as  raw  materials. 

In  1916,  nearly  $22,000,000  worth  of  paper  was 
exported  from  Canada,  of  which  88%  went  to  the 
United  States  ;  the  daily  production  of  sulphite 
pulp  approaches  1500  tons  daily  and  that  of  paper 
exceeds  2000  tons  daily.     There  is   considerable 


activity  in  hardwood  distillation,  and  the  Forest 
Products  Laboratory  is  now  carrying  on  softwood 
distillation  experiments,  hoping  to  produce  oils 
suitable  for  use  in  the  oil  flotation  processes. 

The  minerals  of  Canada  already  yield  an  annual 
income  approaching  $200,000,000,  and  yet  vast 
areas  have  not  been  prospected.  Many  of  the 
deposits  are  inaccessible  at  present.  There  is  said 
to  be  one  deposit  of  gold-bearing  gravel  in  British 
Columbia  containing  3,000,000,000  cubic  yards 
running  10  cents  per  yard.  The  geologist  of  the 
Stefanson  expedition  reports  an  ore  body  of 
6,000,000,000  tons  bearing  copper  distributed 
through  the  mass,  in  a  quantity,  however,  which 
is  not  commercially  attractive,  but  the  indications 
are  that  more  careful  prospecting  will  disclose 
concentrations  that  may  make  it  feasible  in  future 
to  commence  mining  operations  on  the  shores  of 
the  Arctic  Ocean.  The  wonderful  mineral  resources 
of  Northern  Ontario  are  just  being  uncovered, 
while  in  the  vicinity  of  Cobalt  another  gold  mining 
camp  is  already  establishing  itself.  The  nickel 
deposits  in  the  vicinity  of  Sudbury,  Ontario,  are 
also  a  part  of  the  great  Pre-Cambrian  Shield  which 
conforms  to  Hudson  Bay  and  which  continues  into 
practically  unexplored  portions  of  the  extensive 
Province  of  Quebec.  Eighty  per  cent,  of  the 
world's  supply  of  asbestos  is  mined  in  the  Pro- 
vince of  Quebec.  Canadian  apatite  cannot  be 
mined  by  steam  shovel  as  are  the  phosphate 
deposits  in  Florida,  and  consequently  at  present 
it  is  not  a  commercial  factor  but  may  be  looked 
upon  as  a  reserve  supply  of  this  important  sub- 
stance. Some  of  the  material  contains  from  83 
to  87%  phosphate,  but  it  is  enclosed  in  a  hard 
Laurentian  rock  ;  that  now  used  for  phosphorus 
compounds  of  a  chemical  grade  occurs  with  the 
mica  and  may  be  considered  a  by-product  of  this 
industry. 

There  are  two  varieties  of  soda  rock  which  are 
interesting  as  being  nearly  identical  with  the 
German  phonolith  extensively  used  in  the  manu- 
facture of  Apollinaris  water  bottles.  It  is  high 
in  soda,  contains  very  little  iron,  and  approaches 
a  natural  fused  glass  in  its  composition. 

Canadian  magnesite  has  already  come  to  the  aid 
of  steel  manufacturers  in  providing  a  satisfactory 
refractory  and  is  the  source  of  muoh  of  the  mag- 
nesium now  made  in  the  United  States  as  well  as 
all  of  that  made  in  Canada. 

The  water  powers  of  Canada  are  more  abundant 
than  in  any  other  country  ;  1,712,193  24-hour 
horse  power  has  been  developed,  and  of  the 
18,000,000  24-hour  horse  power  which  is  in  sight 
8,000,000  is  within  reach  of  present  markets. 
In  the  central  portion  of  Canada  2,000,000  sq. 
miles  of  territory  lies  at  an  average  elevation  of 
1500  ft.  This  area  drains  into  rivers  emptying 
into  the  St.  Lawrence  or  the  sea  and  affords  water 
power  of  dimensions  difficult  to  compute.  There 
are  water  powers  which  can  be  developed  at  a 
price  per  horse  power  which  may  make  it  possible 
to  produce  nitrates  from  the  atmosphere  in  com- 
petition with  the  low  prices  in  Norway. 

At  present  the  domestic  fuels  in  use  are  princi- 
pally the  coals  of  eastern  and  far  western  Canada, 
including  the  anthracite  in  the  vicinity  of  Bank 
Head,  Alta.  The  tremendous  tonnage  of  lignite 
which  exists  in  Alberta,  Saskatchewan,  and 
Manitoba,  has  been  limited  in  its  use,  due  to  its 
slacking  during  drying,  but.  work  is  now  under 
way  which  gives  promise  of  making  this  lignite 
a  satisfactory  fuel  for  power  purposes  and  the 
prairie  provinces  thereby  more  attractive  for 
fields  of  industry.  Research  work  looking  toward 
the  utilisation  of  cereal  straws  for  fuels  in  certain 
areas  is  also  under  way  with  considerable  promise 
of  ultimate  success.  There  is  also  a  great  quant  it  y 
of  oil  shale  in  New  Brunswick  and  smaller  deposits 
in  the  western  provinces  which  may  be  considered 
reserve  supplies  of  oil. 
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STEELS  USED  IN  AERO  WORK. 

Dr.  W.  II.  Hatfield,  in  a  paper  read  recently 
before  the  Aeronautical  Society,  dealt  with  the 
steels  used  in  aeronautical  construction,  their 
composition  and  properties,  methods  of  testing, 
and  thermal  and  mechanical  treatment  lie 
emphasised  the  importance  of  using  high-class 
material  and  of  employing  scientific  methods  in 
works  practice.     Accurate  heat-treatment,  based 

on  the  thermal  phenomena  associated  with  each 
steel,  is  essential,  and  this  necessitates  in  works 
practice  the  use  of  satisfactory  and  properly 
standardised  pyrometers.  The  best  types  of 
furnace,  efficiently  constructed  and  worked,  are 
also  required  if  homogeneous  results  are  to  be 
anticipated  in  the  final  product. 

Though  it  has  often  been  pointed  out  that  the 
term  "lactor  of  safety"  is  misleading,  yet  its 
erroneous  use  continues.  A  true  "  factor  of  safety  " 
sl,,,uld  be  the  ra1  Lo  between  the  si  ress  which  may  be 

s.il.U  applied  indefinitely  under  the  actual  working 
conditions  to  the  stress  actually  employed.  The 
actual  values  of  this  factor  employed  in  modern 
design  ha\  e  been  arrived  at  largely  by  the  method 
of  trial.  Better  results  might  he  obtained,  and 
fewer  mysterious  failures  result,  if  the  various 
contingencies  to  be  allowed  for  were  carefully 
examined  and  the  "factor"  placed  on  a  more 
definite  basis. 

Among  these  contingencies  is  low  elastic  limit 
as  compared  with  maximum  stress.  The  difficulty 
of  measuring  the  true  elastic  limit  militates  against 
this  fundamentally  important  figure  being  deter- 
mined as  frequently  as  it  should  be.  Our  ignorance 
as  regards  the  properties  of  steels  below  the  yield- 
point  is  considerable,  while  of  the  properties 
between  the  yield  and  the  breaking  stress  it  is 
still  greater  variation  of  temperature,  too,  has  a 
marked  influence  upon  the  physical  properties  of 
steel,  and  the  influence  of  the  ranges  of  temperature 
to  which  the  parts  have  to  he  submitted  in  prac- 
tice should  be  carefully  studied.  Corrosion  might 
be  carefully  and  profitably  considered,  particularly 
as  regards"  seaplanes.  Other  items  which  require 
attention  are  the  internal  stresses  left  after  forging 
and  probably  also  after  heat-treatment,  and  non- 
uniformity  of.  material,  especially  as  regards  con- 
ditions produced  by  unskilful  methods  of  manu- 
facture and  heat-treatment.  Inclusions  of  slag, 
exaggerated  sulphide  inclusions,  defects  caused  by 
unsatisfactory  treatment  in  the  forge,  and  last, 
but  not  least,  hardening  cracks,  are  also  extremely 
important. 

Parts  not  subjected  to  shock  should  be  produced 
from  material  having  a  high  elastic  limit  with  just 
sufficient  ductility  to  ensure  non-brittleness, 
whereas    for    parts    subjected    to    severe    shock 

toughness  is  the  more  important  feature.  The 
division  between  these  two  classes  of  stresses  is  not 
very  sharp,  and  in  many  i  ases  a  compromise  would 
appear  to  have  been  made  between  two  types 
of  material.  All  the  parts  under  consideration 
are  of  relatively  small  section,  and  lend  them- 
selves to  very    careful  heat-treatment. 

There  is  such  wide  divergence  of  opinion  as  to 
the  best  constructional  material  for  pistons  that 
cast-iron,  steel,  and  even  aluminium  alloys  are 
all  in  use  at  the  present  time  The  author  records 
having  had  definite  indication  that  piston-leads 
had  spent  a  considerable  time  in  service  above  Un- 
critical point,  730°  C.  Generally  speaking,  the 
fluctuations  of  temperature  during  a  cycle  of 
operations  take  place  too  rapidly  for  such  changes 
materially  to  affect  the  temperature  of  the  piston 
or  cylinder  walls,  except  just  at  the  skin  of  the 
material.  The  possibility  of  attainment  of 
extremely  high  local  temperature's  at  the  skin 
depends  largely  on  the  thermal  conductivity  and 
specific  heat  of  the  material,  high  values  in  these 
tending  to  reduce  the  fluctuation  in  temperature. 


For  many  steels  the  yield-point  is  not  a  definite 
value.  If  "yield-point  is  to  be  taken  as  a  guide 
as  to  the-  value  of  "true  elastic  limit."  and  if 
elastic-  limit  is  to  be-,  taken  as  the  basis  of  design, 
then  this  quantity  must  have  much  more  attention 
than  it  usually  receives. 

The  vise  of  impact  tests  of  the  lzod  and  Charpy 
type  is  not  justified  in  view  of  the  anomalous 
results  obtained  in  practice.  The  torsion  test  is 
of  particular  interest  to  aero  engineers,  sine* 
any  shaft  which  transmits  power  suffers  torsion. 
and  the  natural  way  of  testing  the  strength  CD 
such  a  shaft  or  of  the  material  of -which  it  is  made 
should  he  by  torsion. 

In  discussing  the  properties  of  a  number  of 
typical  steels  used  in  aero  work,  the  author 
described  air-hardening  steels  as  extremely  im- 
portant, and  predicted  that  when  they  are  more 
completely  understood  they  will  be  used  to  a 
much  greater  extent  than  at  present.  An  air- 
hardening  steel  heated  to  temperatures  of  800 
850°  C.  and  allowed  tee  cool  in  air  will  have 
hardness,  whereas  the-  hardness  introduced  by  the 
same-  treatment  in  an  ordinary  carbon  or  even  i 
high-tensile  steel  is  in  no  way  comparable.  It  is 
the  presence  of  a  high  percentage  of  nickel,  M 
well  as  chromium,  that  induces  the  specific- 
property.  Such  steel,  on  air-hardening  from 
800° — 850°  C.  gives  100  tons  per  square  inch 
maximum  Btress  and  upwards,  accompanied  by  an 
e-longat  ion  in  the-  neighbourhood  of  10%.  Such 
results  should  be  extremely  valuable-  to  engineers 
designing  aircraft  parts.  "  Stainless  steel,"  a  low 
carbon  steel  with  II  to  15%  of  chromium,  is  au- 
hardeening,  and  has  the  property  of  successfully 
resisting  the  ordinary  corrosive  action  of  the 
weather,  change  from  wet  to  drj  atmospheril 
conditions,  organic  acids,  oxidising  influi 
and  sea-water.  It  should,  therefore,  have  a  large 
application  to  sea-plane  work.  At  present  it  is 
used  for  aero  valves,  and  would  appear  to  be  A 
possible  material  for  stream-line  wires. 

A  considerable  tonnage-  of  sbe-e-t  steel  is  employ)  •! 
in  aero  work,  e.g.,  for  manufacturing  clips,  etc. 
The  steel  used  for  such  purposes  has  usually  a 
low  tensile  strength,  say,  28 — 30  tons.  A  higher 
class  of  sheet  steed  is  being  used  containing  nicke-l. 
which  gives  approximately  35  tons  tensile  with  a 
considerably  higher  yield-point  than  the  mild  stee  I. 
A  drawback  against  this  latter  steel  is  that  then- 
is  some  difficulty  in  working  it. 


JAPANESE      GOVERNMENT      INDUSTRIAli 
COMMITTEE. 
According  to   The  Chemical    Technology   (March 
issue),    the   Japanese    Department    of     Agriculture! 
and    Commerce   has   recent!}    appointed    a    Com- 
mittee  to   institute   researches   in   connection    with 
Japanese  industries.     The  Minister  of  the  Depart- 
ment,  M.  Nakashoji.  states  that   the  work  ol   the 
Committee  will  include  a  thorough  examination  d 
the    natural    resources    of    the-    country,    e.ij. 
mines,  iron  ores,  agricultural  and  forest   prod 
encouraging     the     further    development     of     th< 
chemical,  textile,  and  other  industries  which  have 
expanded    so   largely   since   the   outbreak    of   war; 
e ollc-.  ting  detailed  information  in  regard  to  fo 
markets  with  a  view   to  the  expansion  of  Jap 
export,  trade;   and  co-operating  with  Goveri 
and   other  Committees  which  have  for  their  ob]W  ' 
the    promotion    of    Japanese    industries   and    com- 
merce. 


SOCIETY  OF  GLASS  TECHNOLOGY. 

At  a  joint  meeting  of  theFarada>  Societ)  and  the 
above  Society,  held  in  the  Department  of  Applied 
Science  at  tin-  University  of  Sheffield  on  June  20th, 
Prof.  \Y.  G.  Fearnsides  gave  an  address  on       He 
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Resources  of  Refractory  Materials  available  for 
.  Glass  Manufacture."  The  problem  of  refractories 
was  common  to  both  the  steel  and  the  glass  indus- 
tries. In  the  manufacture  of  steel,  furnaces  were 
run  at  a  much  higher  temperature  than  in  the 
case  of  glass,  and  so  from  the  point  of  view  of 
withstanding  heat,  a  refractory  useful  in  steel 
would  be  quite  good  for  glass.  In  the  manufacture 
.  of  the  latter,  however,  the  severest  test  on  the 
:  refractory  was  its  power  of  withstanding  chemical 
,  action.  Refractory  substances  are  to  be  found 
in  different  geological  formations,  but  many  of 
the  most  used  refractories  are  in  the  vicinity  of 
coal  measures.  The  occurrence  and  relative 
importance  of  various  ganister  and  fireclay  beds 
were  discussed  and  their  positions  indicated, 
special  mention  being  made  of  silica  from  Meltham, 
near  Huddersfield,  ganister  from  the  neighbourhood 
of  Sheffield,  and  fireclay  from  the  the  Halifax 
district.  The  relative  values  of  the  "  Wooden 
Rox  "  clay  from  Church  Gresley,  in  the  Leicester 
coalfield,  of  the  clay  from  South  Wales,  and  from 
Glenboig,  in  the  south-west  of  Scotland,  were  also 
commented  upon.  The  address  ended  with  a 
discussion  of  the  kaolins  and  ball  clays  of  Cornwall, 
Devon,  and  Dorset. 

An   address    on    "  Refractory    Materials  "    was 
delivered  by  Mr.  J.  H.  Davidson.     The  analyses 
of  various  clays  were  given  and  their  likenesses 
|and   differences   were   discussed.     In   addition,   a 
i  stone  from  Durham  used  in  building  glass  tank 
furnaces  had  been  analysed,  together  with  several 
similar   local    stones.     The   stones    differed    little 
amongst  themselves  in  analysis,  but  were  widely 
! different  from  clay  as  they  contained  considerably 
imore  silica  and  less  alumina.     It  was  shown  that 
ithe  percentage  of  water  taken  up  by  a  clay  in 
working   was    a    measure    of    its    plasticity,    and 
imethods  of  testing  the  plasticity  of  clay  were  given. 
rFrom  the  numbers   obtained   it  was  found   that 
"  Wooden     Box  "     (Church     Gresley)     clay    was 
anomalous  in  its  behaviour.     The  Leeds  fireclay 
required    18%    of    added    water    for    plasticity, 
Halifax  18 £%, Stourbridge  18%,  "German"  19£%, 
whilst  "  Wooden  Box  "  required  aa  much  as  25%. 
'Most  clays   contract  5%  to   6%  in  drying,   but 
"  Wooden  Box  "  is  again  unique,  as  it  contracts 
BJ-%.     In  the  firing  tests  blocks  were  fired  at  a 
{temperature  of   1000°  C,  when  a  contraction  in 
length  of  1%  to  1%  was  noted,  with  the  exception 
lot  "Wooden  Box,"  which  contracted  as  much  as 
(11  $%•   Under  the  same  firing  conditions  the  stones 
(increased  about  1  %  in  length.     A  second  firing  to 
•  1450°  C.  was  giveD,  and  the  following  total  con- 
tractions   were    observed  : — Halifax    clay     8J%, 
"German"  clay  10%.  Leeds  clay  10%, Stourbridge 
day  11%,  "Wooden  Box"   17%.     At  this  tem- 
perature it  was  found  that  stones  increase  3|% 
in  length.     In  all  the  tests  carried  out  it  will  be 
(observed  that  "  Wooden  Box  "  clay  is  anomalous 
in  its  behaviour.     Since  clays  contract  so  much 
cm   firing,    the    necessity    for    the    admixture    of 
"  grog  "  in  potmaking  is  at  once  apparent.     In 
Ithe  opinion  of  the  author,  the  present  day  pot- 
maker  uses  too  little  "  grog,"  and  also  "  grog  " 
:>f   the    wrong    type.     Instead    of    using    ground 
broken  pots,  he  advocated  the  use  of  fresh  burnt 
raw    clay   which,    although    requiring   great    care 
ind  some  trouble  in  preparation,  would  be  most 
efficacious. 

Dr  Walter  Rosenhain  pointed  out  that  the 
lesiderata  of  a  good  refractory  were  (1)  non- 
fusibility,  (2)  resistance  to  chemical  action,  (3) 
acility  of  manufacture,  (4)  availability,  (5)  correct 
hernial  conductivity.  Unfortunately  all  these 
)oints  could  not  be  combined  in  one  substance. 
Most  glasses  are  "  acid  "  fluxes,  and  so  liable  to 
ittaek  basic  materials  in  the  refractory.  Thus 
t  is  that  clays  with  increasing  alumina  content 
ire  so  resistant  to  glasses.  One  great  obstacle 
n  the  glass  trade  was  the  time  taken  in  building 


and  drying  pots,  and  he  hoped  that  in  the  near 
future  pots  would  be  made  by  a  casting  process 
Regarding  "grog  "  in  pot  building,  he  was  of  the 
opinion  that  slate  could  be  used  as  a  binding 
material  and  to  alleviate  shrinkage,  giving  asl 
would  a  sharp-edged  particle  and  also  being  verv 
refractory.  He  also  advocated  the  measuring  of 
the  plasticity  of  clay  by  means  of  the  "  penetro- 
meter." He  also  spoke  of  the  virtue  of  coatine 
fireclay  and  pot  clay  by  specially  refractor? 
materials  ;  in  particular  be  mentioned  the  use  of 
carborundum  and  of  zirconia  as  being  likely  to 
yield  satisfactory  results. 

Dp.  P.  G.  H.  Boswell  spoke  of  the  need  of 
further  investigation  in  the  behaviour  of  pot  clavs 
and  hoped  that  glass  manufacturers  themselves 
would  experiment.  In  addition,  little  was  known 
yet  as  to  the  effect  of  small  amounts  of  impuri- 
ties in  pot  clay.  For  example,  might  not  titanium 
oxide  have  a  deleterious  effect  ?  He  discussed  the 
purification  of  clay  on  a  large  scale,  and  also  spoke 
of  the  future  of  surface  combustion  in  glass  manu- 
facture. 

Mr.  Spiers,  the  Secretary  of  the  Faraday  Society 
appealed  to  glass  manufacturers  to  make  known 
their  difficulties  regarding  refractories. 


ROPINESS  IN  BREAD. 

Since  the  Government  regulations  in  regard  to 
the  milling  of  wheat  and  the  addition  of  other 
materials   to  wheat  flour   came  into  force,   com- 
plaints of  the  inferior  qualitv  of  the  bread  have 
been  rife.     That  bread  made  with  flour  of  the  type 
now   used   should   be   particularly   susceptible   to 
ropiness  is  what  might  have  been  anticipated  from 
consideration  of  the  known  facts  in  regard  to  this 
disease.     The    production    of    ropiness    in    bread 
was   thoroughly   investigated   by   E.    J.    Watkins 
some  years  ago,  and  the  results  of  the  investigation 
were  communicated  to  the  London  Section  of  the 
Society  (see  this  J.,   1006,  350).     In  view  of  the 
Government    regulation    that    bread    must    not 
be  exposed  for  sale  until  it  is  at  least  12  hours 
old,  it  is  important  to  note  that  the  disease  usually 
becomes  evident  only  after  from  12  to  48  hours 
from  the  time  the  bread  has  left  the  oven.     It 
appears  to  develop  at  the  centre  of  the  loaf  and 
progress  gradually  outwards.     The  bread  acquires, 
at  first,  a  faint  sickly  odour,  and  brownish  spots 
appear     in     the     crumb  and     gradually     extend, 
the  central  portion  of  the  loaf  ultimately  becoming 
moist  and  sticky,   so  that  it  can  be  drawn  into 
long  gummy  threads.     Under  specially  favourable 
conditions  the  disease  develops  to  such  a  degree 
that  the  whole  of  the  crumb  is  converted  into  a 
slimy  brownish  mass,   having  a  strong  valerian- 
like   odour.     Bread   made   from   flour   containing 
bran  is  much  more  liable  to  the  disease  than  that 
made  entirely  from  white  flour.  Watkins  succeeded 
in    isolating    the    micro-organism    responsible    for 
the   disease   and   identified   it  as   Bacillus  mesen- 
tericus  fuscus  (Flugge),  which  is  frequently  found 
in   soil   and    on   vegetables,    etc.     It   was   shown 
conclusively  that  the  bacillus  is  introduced  into 
the   bread   by    the    flour,    probably   on    the    bran 
coating.     The  bacillus  is  a  prolific  spore-former, 
and  the  spores  are  capable  of  resisting  relatively 
high    temperatures    for    prolonged    periods,    and 
hence  cannot  be  destroyed  by  baking  the  loaves 
for  a  longer  time  than  usual.      Increasing  the  time 
of  baking,  however,  produces  a  drier  bread,  and 
is    advantageous    in    this    respect,    since    dryness 
tends   to  inhibit  the  development  of   the  spores. 
Watkins  found  that  development  could  be  pre- 
vented  completely   by   adding  a  small   quantity 
of   acetic   acid   to  the"  dough,   but  it  is   doubt  fill 
whether  such  a  method  would  prove  acceptable. 
He   also   described   a   simple   bacteriological   test 
by  which  the  presence  of  Dae.  mesentericus  in  flour 
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could  be  detected,  and  recommended  that  when 
the  (lour  was  found  to  !»■  contaminated  it  should 
lie  used  under  conditions  most  unfavourable 
to  (1„.  development  of  the  bacillus,  i.e.,  the  dough 
being  made  slightly  acid  and  the  I, read  quickly 
cooled  and  kept  at  a  low  temperature  and  as  div- 
as possible  during  storage. 


REPORT  ON  RESOURCES  AND  PRODUCTION 

OF  IRON  AND  OTIIKR  METALLIFEROUS 
ORES.* 
(Prepared  for  the  Advisory  Council  tor  Scientific 
and  Industrial  Research.} 

The  Advisory  Council  for  Scient  ific  and  Industrial 
Research  has  thought  it  desirable  that  a  Report 
should  be  compiled  summarising  the  latest 
information  available  regarding  the  iron  ore 
resources  of  the  doited  Kingdom  as  well  as  those 
,if  other  countries.  The  aim  of  the  writer  of  this 
Report,  Mr.  Q.  C.  Lloyd,  of  the  Eron  and  steel 
Institute,  has  been  to  collect  and  present  in  a 
summarised  bum  the  main  facts  concerning  the 
resources  of  iron  ores  and  of  other  metalliferous 
ores  accessory  to  the  metallurgy  of  iron  and  steel, 
and  to  indicate  their  composition  and  character. 
gi\  ing  a.-  many  analyses  as  possible  of  the  minerals 
in  every  locality,  with  indications  as  to  their 
geographical  position  and  accessibility.  The 
Report  is  divided  into  three  main  parts,  of  which 
Part   I.  deals  with  the  iron  ores  of  Great  Britain 

•  To  be  purchased  thmugh  any  bookseller,  or  directly  from 
H  M.  Stationery  Office.  Imperial  House,  Kini?sway,  London, 
W  C.2,  price  L's.  net,  post  free  2s.  2d. 


and  Ireland  and  of  the  British  Dominions.  The 
ores  of  the  Onited  Kingdom  are  described  in 
approximately  the  following  order  :—  Red  hema- 
tites, brown  hematites,  and  magnetites  (Cumber- 
land. Lancashire,  Cornwall  and  Devonshire,  Forest 
of  Dean)  ;  carbonate  ores  or  ironstone  (Cleveland. 
Northampton.  Rutland,  Leicester)  ;  the  cal- 
careous ores  of  the  lower  ami  middle  lias  (Lincoln- 
shire, Oxfordshire.  Wiltshire.  Somerset);  iron 
stone  of  the  coal  measures  (Scotland,  Northumber- 
land. Staffordshire,  Derbyshire,  Shropshire,  South 
Wales)  ;  the  aluminous  iron  ores  of  Antrim, 
and  the  various  smaller  deposits  of  hematite  and 
limonite  in  Ireland.  A  brief  note  is  also  given 
on  the  siliceous  ores  lately  opened  out  in  Kent. 
The  resources  of  the  British  Dominions  are  Hum 
referred  to,  the  principal  deposits  at  present 
known  being  those  of  Newfoundland.  Canada, 
India,  and  Australia.  Part  II.  gives  information 
of  the  same  kind  and  as  far  as  available  with 
regard  to  most  of  the  other  countries  of  Europe, 
Africa.  Asia,  and  North  and  South  America.  In 
Pari     111.    notes   are   given   of   the   principal    u 

occurrence  and  composition  of  th es  of  metala 

other  than  iron  but  used  in  the  iron  industry  - 
namely,  chromite,  cobalt,  manganese,  molybdenum, 
nickel,  titanium,  tungsten,  vanadium,  and  zir- 
conium, including  references  to  the  composition 
of   ferro-alloys  manufactured  from  some  of  these 

ores. 

For  the  purposes  of  the  Heport  no  new  investiga- 
tions of  any  special  kind  have  been  undertaken. 
but  the  most  recent  reports  on  the  mineral  deposits 
of  the  various  countries  have  been  briefly  reviewed 
and  references  to  the  original  sources  of  information 
have  been  given  in  every  case. 
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Separating     immiscible     liquids     [oil-water     emul- 

simis] ;      Apparatus    for .        J.     L.     Sands, 

London,  and  J.   Gourlay,   Glasgow.     Eng.  Pat. 
106,165,  June  0,  19KS.    (Appl.  No.  7993  of  1910.) 

To  facilitate  the  cleaning  and  operation  of  the 
separator  described  in  the  application  for  Kng. 
Pat.  14.217  of  1914.  which  ronsists  of  annular 
filter  screens  that  allow  only  one  of  the  con- 
stituents of  the  emulsion  to  pass  through,  the 
outer  casing  is  made  removable  and  the  discharge 
of  the  water  is  regulated  by  a  float  valve  working 
in  a  chamber  connected  with  the  separator  proper 
by  water-sealed  tubes. — W.  H.  C. 

Conveying  [corrosive]  liquids  in  bulk  ;  Vessel  for 
.  H.  N.  Morris  and  N.  K.  Turnbull,  Man- 
chester. Eng.  Pat.  106.351.  June  14,  191(5. 
(Appl.  No.  S370  of  1916.) 

Tut:  claim  is  for  an  approximal  ely  cylindrical  inner 

tank  to  hold  the  corrosive  liquid,  spaced  apart 
from  an  miler  shell  which  forms  the  body  of  a 
barge  or  other  vessel.  (See  also  this  J..  1910. 
L243.)— W.  H.  C. 

Cooling    water   mid   other   liquids;     Apparatus    i-ir 

.    C.  C.  Thomas.  Baltimore.  Md.     t'.s.   Pat. 

1.L'2.").SS9.  .May  l.-,,l!U7.  Hal  eofappl.,Sep.l4,1915. 

VVATEB  from  a  Central  spray  producer,  directed 
upwards,  falls  on  to  a  series  of  superposed  cooling 
surfaces,  each  in  the  form  of  a  frustum  of  a  cone. 


The  inclination  of  the  conical  surfaces  increases 
from  below  upward  and  the  spaces  between 
them  diminish  from  the  centre  outward.  A 
screen  of  wide  mesh,  in  the  form  of  an  inverted 
cone,  is  placed  centrally  at  the  entrance  to  the 
spaces  so  that  the  spray  passes  through  it.  Cool- 
ing air  flows  upward  through  the  conical  spaces 
over  the  water  films. — W.  F.  F. 

Desiccating  apparatus.  C.  E.  Rogers,  Detroit. 
Mich.  U.S.  Pat.  1,226,011,  May  1">.  1*117. 
Date  of  appl.,  Oct.  IS.  1913. 

LloUID  to  be  desiccated  is  sprayed  into  a  number 
of  parallel  branch  conduits  for  hot  air  extending 
from  a  pair  of  supply  pipes  into  a  large  chamber 
on  opposite  sides.  Tin-  streams  of  hot  air  carrying 
the  liquid  spray  impinge  on  one  another  in  t  hi 
chamber,  and  pass  from  it  in  a  direction  at  right 
angles  to  that  of  their  entry,  into  a  pair  of  exhaual 
chambers,  one  on  each  side,  which  are  exhausted 
so  that  the  main  chamber  is  not  above 
pheric  pressure.  A  pivoted  screen,  having  an  area 
greater  than  the  combined  cross  section  of  the  air 
conduits,  is  mounted  at  the  entrance  to  earn 
exhaust  chamber  in  such  a  way  that,  it  may  M 
slowly  displaced  and  then  jerked  back  to  its 
normal  position. — W.  F.  !■'. 

Grinding-ring  lor  attrition  mills.    W.  Van  Nostrand, 
Dalton,  N.Y.    t'.s.  Pat.  1.226.032,  Mav  15,  1917. 
Date  of  appl..  July  21.    1910. 
M  \ ti.kiai..   such   as   grain,   is  fed   to  the  centre  of 
a    pair   of   coaxial    minding    rings   placed    fa 
face,    and    passes    first    through    a    set    of   crushing 
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ribs  at  the  inner  edges  of  the  rings.  The  inter- 
mediate portion  of  the  ring  is  provided  with 
radial  grinding  ribs  and  with  a  number  of  pairs 
of  circumferential  rows  of  grading  ribs  between 
and  mis]]  with  the  grinding  ribs.  The  ribs  of  each 
pair  of  rows  are  not  in  alinement  and  the  radial 
spaces  between  them  diminish  from  the  centre 
outwards.  The  material  passes  finally  through 
a  pair  of  finishing  ribs  at  the  outer  edge  of  the 
rings.— W.  P.  F. 

Tube-mill.     F.   E.   Maiw.   Salt   Lake  City,   Utah. 

U.S.   Pat.    1.226,555,   Mav   15,    1917.      Date  of 

appl..  Jan.  IS,  1917. 
The  head  of  the  rotary  drum  is  provided  with  a 
grating  fixed  in  position  by  a  surrounding  ring 
which  has  recesses  ensraging  with  corresponding 
lugs  projecting  from  the  peripheral  wall  of  the 
tub. -mill.— W.  H.  C 

Furnace  or  stove  construction.  G.  0.  Kidder,  Salt 
Lake  City.  Utah.  U.S.  Pat.  1,226,082,  Mav  15, 
1917.    Date  of  appl.,  Mar.  27,  1916. 

A  relatively  large  supply  of  fuel  is  fed  to  a  pair 
of  retorts  on  each  side  of  a  combustion  chamber, 
the  hot  combustible  gases  passing  into  the  com- 
bustion chamber.  Conduits  for  the  supply  of  air 
for  combustion  are  disposed  below  the  inner 
walls  of  each  retort  and  are  divided  into  separate 
chambers,  one  above  the  other,  by  partitions. 
Each  air  chamber  is  provided  with  openings  of 
different  sizes  for  discharging  the  air  to  the  com- 
bustion chamber. — W.  F.  F. 

Furnace  lor  heating  or  annealing.  Furnace.  A. 
Smallwood,  London,  Assignor  to  American 
Incandescent  Heat  Co.,  Portland,  Me.  U.S. 
Pats,  (a)  1,226,266  and  (b)  1,226,267,  May  15, 
1917.  Dates  of  appl.,  Sept.  21,  1914,  and 
June  19,  1915. 

(A)  The  fuel  is  partly  burnt  in  a  preliminary 
combustion  chamber,  and  the  gases  pass  to  a  main 
combustion  chamber  connected  to  a  heat-radiating 
chamber  having  a  radiating  surface  extending  the 
ength  of  the  heating  chamber.  The  gases  finally 
pass  into  the  heating  chamber  through  a  number 
c-f  flues  connected  to  the  radiating  chamber 
ind  adjustable  by  dampers,  (b)  In  a  furnace  as 
,Lo  (A)  a  number  of  heating  chambers  are  provided 
tvith  common  preliminary  and  main  combustion 
ihambers,  and  a  separate  heat -radiating  chamber 
'or  eacli  heating  chamber. — W.  F.  F. 

Calcining    furnaces  ;    Process    for    facilitating    the 

descent  of  the  charge  in .     Berggewerbliche 

Industrie  GmbH.,   Metz.     Ger.  Pat.  297,115, 
May  29,  1915. 

The  furnace  consists  of  a  vertical  shaft  with  a 
water-cooled  tube  of  diamond-shaped  section 
Bxed  transversely  near  the  base.  At  intervals 
water  is  driven  out  of  this  under  pressure  into  the 
body  of  the  hot  charge,  which  is  thereby  suddenly 
chilled,  and  broken  up  into  small  pieces,  which 
•eadily  fall   down  to  the  discharge  openings. 

— H.  J.  H. 

Measuring     and     mi-ring     device.     G.     J.     Olney, 
[    Western vil le,  N.Y.     U.S.Pat.  1.226,108,  May  15, 
1917.     Date  of  appl.,  Feb.  7,  1916. 

Two  separate  hoppers  are  mounted  over  openings 

jn  a  cylindrical   casing,    within  which  a  cylinder 

provided    with    measuring   pockets   rotates.     The 

rackets  are  tilled  as  they  pass  under  the  hoppers 

find  emptied  as  the  cylinder  rotates.      Liquid    is 

ed  by  a  pipe  into  the  hopper  feeding  one  series 

>i  pockets  and  liquid  is  fed  by  another  pipe  into 

he  cylinder  for  the  other  series  of  pockets  at  a 

)oint   before    they   reach    the    outlet   from    their 

lopper.     An  outlet  is  provided  in  the  cylindrical 


casing  opposite  the  second  series  of  pockets  for 
the  escape  of  air  from  the  pockets  being  filled, 
without  passing  through  the  hopper. — W.  F.  F. 

Mixing    slimes  ;    Process    for •  by    means    of 

compressed  air.     G.  Polvsius,  Dessau.     Ger.  Pat. 
296.210,  June  6,  1914. 

The  tank  containing  the  slime  is  furnished  with 
a  number  of  tubes  through  which  compressed  air 
can  be  directed  to  different  parts  of  the  tank.  By 
a.  mechanical  device  the  air  is  supplied  to  each  of 
1  hese  tubes  in  turn,  so  that  all  parts  of  the  material 
are  subjected  to  mixing  action.  A  suitable  device 
is  a  multiple-slide  valve,  or  a  multiple-way  tap 
which  on  rotation  brings  the  air  supply  in  turn 
in  communication  with  all  the  distribution  tubes 
arranged  radially  round  the  tap. — H.  J.  H. 

Lubricant.  ('.  F.  Axtell,  Assignor  to  O.  P.  Amend, 
New  York.  U.S.  Pat.  1.220,165,  Mav  15,  1917. 
Date  of  appl  ,  July  19,  1916. 

The  lubricant,  is  composed  of  a  30",,  solution  of 
calcium  chloride  mixed  with  graphite  and  alcohol. 

— W   11    ( 

Refrigerating  apparatus.  T.  Carrigan,  New  Y'ork, 
and  A.  J.  Sweeney.  Bayonne,  N.J.  U.S.  Pat. 
1,22 6, 186, May  15,1917. Date  of  appl., May  5,1916. 

In  an  absorption  refrigerating  apparatus,  the 
weak  liquor  is  withdrawn  from,  and  the  strong 
liquor  delivered  to  the  generator  by  a  rotary 
pump,  and  the  gaseous  refrigerating  agent  is 
withdrawn  from  the  evaporator  by  a  pump  and 
compressed  to  such  a  degree  that  it  is  absorbed 
by  the  weak  liquor  without  the  necessity  of  cooling 
the  latter— W.  H.  C. 

Melting-pot.  C.  A.  Fraser  and  F.  M.  Henry, 
Assignors  to  C.  K.  Spears,  Minneapolis,  Minn. 
U.S.  Pat.  1,226,496,  May  15,  1917.  Date  of 
appl.,  Oct.  19,  1916. 

A  melting  pot  is  connected  with  an  auxiliary 
melting  pot  at  a  higher  level  by  means  of  a  pipe 
provided  with  a  valve.  The  latter  is  operated  by 
a  rod  depending  from  one  arm  of  a  rocking  bar, 
the  other  arm  of  which  is  connected  by  a  rod 
with  a  float  in  the  melting  pot  proper.  The  rod 
connected  with  the  float  is  provided  with  a  spring 
to  give  a  quick  "  snappy  "  action  of  the  valve. 

— W.  H.  C. 

Precipitation  apparatus.  A.  E.  Vandercook,  Oak- 
land, Cal.,  Assignor  to  California  Mac  van  Co. 
U.S.  Pat.  1,226,611,  May  15,  1917.  Date  of 
appl.,  Nov.  9,  1915. 

A  cylindrical  precipitating  chamber  is  mounted 
above  a  conical  feed  chamber  from  which  it  is 
separated  by  a  perforated  plate.  The  shredded 
solid  precipitant  rests  upon  the  perforated  plate 
and  is  compressed  by  a  perforated  weight  which 
rests  on  the  top  of  the  precipitant.  The  liquid 
to  be  treated  is  delivered  to  the  bottom  of  the 
conical  feed  chamber  by  a  central  pipe,  rises 
through  the  precipitant,  and  overflows  into  an 
annular  gutter  which  surrounds  the  precipitation 
chamber.— W.  H.  C. 

Precipitation   and  separation  of  material  from  one 

liquid  by  another;   Process   for  continuous  - 

E.     Hausbrand,     Berlin.     Ger.     Pat.     297,365, 

July  24,  1914. 

The  apparatus  consists  of  a  train  of  vessels,  those 

for  mixing  precipitant  and  liquid  to  be  treated, 

and  those  to  act  as  settling  tanks  being  placed 

alternately.     The  liquids,  well   mixed,   pass   from 

the   bottom  of  one  mixing  lank  into  the  side  of 

a    settling    tank    where    separation    according    to 

specific  gravity  occurs.     The  tanks  are  so  arranged 

that  the  lighter  liquid  can  rise  up  a  pipe  to  a  level 

above  that   of  the   contents   of  the   next   mixing 
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tank.  The  apparatus  can  thus  be  worked  con- 
tinuously, liquid  to  be  washed  and  precipitant 
being  sent  through  in  counter-current. — II.  J.  H. 

Distillation  and  the  like  ;  Column  for — — .  W.  K. 
l.ummus.  Lvnn.  Mass.  U.S.  Pat.  1,226.898, 
May  22,  1917.     Date  of  app].,  Aug.  19,  1911. 

THE   column  is   composed    of   superposed    sections. 

each   being  a  parallelogram  in  horizontal  cross- 

si-ct  ion.  The  upper  ami  lower  faces  are  flat  except 
for  two  lugs  projecting  upward  from  two  opposite 
laces,  and  two  lugs  projecting  downward  from  the 
other  two  faces.  The  lugs  maintain  the  units  in 
alinement  and  retain  the  packing  material  in 
position  between  them.  The  units  are  bolted 
together  bv  means  of  lugs  projecting  outward. 

— W.  F.  F. 

Nickel   catalyst;   Process   of  making .     J.    J. 

Burchenal,  Assignor  to  The  Ilvdrogenation  Co., 
Cincinnati.  Ohio.  Is  [>at.  l',220,945,  May  22, 
1917.     Date  of  app].,  Feb.  23,  1912. 

\  SOLUBLE  nickel  salt  is  precipitated  by  a  soluble 
carbonate  and  the  precipitate  is  calcined  and  then 
reduced  whilst  free  from  admixture  with  non- 
red  ecible  substances. — W.  H.  C. 


i,'irs,s:    Apparatus    for    pxirification    of- 


G. 

Zschoeke.    Kaiserslautern.      Ger.    Pat.    290.209, 
.May  23,    1911. 

The  washer  is  of  the  disintegrator  type,  the  gas 
with  a  spray  of  water  passing  an  annular  space  in 

which  two  sets  of  bars  are  disposed  radially,  one 
fixed  to  the  outer  case  and  the-  other  rotating. 
The  free  ends  of  the  bars  run  in  grooves  cut  in 
the  drum  of  the  moving  part  of  the  washer  and  in 
the  wall  of  the  fixed  case  These  grooves  ser\  e  a 
double  purpose  of  providing  a  channel  for  the 
escape  of  the  wash  water  t  brown  out  war.  Is  and  also 
a  seal  to  prevent  gas  from  passing  through  the 
washer  untreated. — H.  J.  H. 

Separation    of    foreign    bodies    from    pasty    masses 

prim-    In    drying;     Process  for   continuous -. 

J.    Jung,    Coln-Ehrenfeld.      Ger.    Pat.    296.228. 
Jan.  31,  1915. 

The  pasty  material  is  forced  into  the  space  between 
a  revolving  perforated  cylinder  and  a  plate  which 
bears  on  the  wall  of  tbe  cylinder  under  the  action 
of  a  spring.  The  pasty  material  passes  through 
the  perforations  into  the  drum,  while  foreign 
hodies  are  carried  past  the  spring  plate  and  fall 
or  are  scraped  off  the  drum.  The  sifted  material 
inside  the  drum  is  forced  by  a  screw  conveyor 
to  one  end  against,  a  rapidly  rotating  disc  where 
coarse  particles  are  reduced  in  size  and  incor- 
porated.— H.  J.  H. 

Heat  ;     Process    for    facilitating    transmission     of 

by   surfaces   {boiler  or  condenser  lubes).      C. 

IMilsmever,    Diisseldorf-Grafenberg.      Ger.    Pat. 
296,285,  Feb.  2,  1916. 

DEVICES  of  various  kinds,  made  of  materials  of  low 
thermal  conductivity,  are  introduced  into  the 
current  of  water  so  as  to  throw  it  into  eddies. 
The  devices  are  arranged  to  float  or  are  sus- 
pended loosely  so  that,  by  their  motion  they  may 
prevent  the  accumulation  of  boiler  scale.  Suit- 
ably shaped  wires  and  strips  of  leather,  ropes, 
objects  01  various  forms,  with  and  without  vanes 
attached,  are  suggested. — II.  J.  H. 

Treating  solii/s   ami   liquids   with   steam;     I'meess 

for .      !•.    Voigtmann,    Berlin.      Ger.   Pats. 

(A) 296,596,  \pr.  2s.  and  (b) 296,697,  May 6,1916. 

(a)  The  substance  to  be  treated  is  placed  in  a 
cylindrical  vessel  of  porous  material  which  acts 
as  a  filter  medium.  This  is  enclosed  in  a  per- 
forated case  hanging  inside  another  vessel.     The 

w  hole  stands  in  a  steam  boiler  so  that   the  contents 


of  the  filter  chamber  are  subjected  to  the  influence 
of  steam  but  under  such  conditions  that  any 
liquid  draining  out  of  the  filter  can  be  collected 
and  prevented  from  entering  the  boiler  water. 
(b)  A  cylindrical  vessel  with  a  belt  of  perforations 
round  the  walls  and  a  filter  medium  above  and 
below  the  perforations,  is  fixed  inside  a  steam 
boiler.  In  this  way  material  passing  through  the 
filters  is  subjected  to  the  action  of  steam  and 
collects  finally  in  a  chamber  below,  without  the 
possibility  of  escaping  into  the  boiler.  By  means 
of  a  wick  clipping  into  the  lower  chamber,  the 
liquid  there  can  be  raised  by  capillary  action 
above  the  upper  filter  layer  and  so  subjected  to 
repeated  steaming. — II.  J.  II. 

Mixing    and    spraying    of    liquids;     Process    for 

intimate .     M.    Emmerich,    Kiel.     Ger.   Pan 

297.271.  June  25,  1912. 

Tin:  apparatus  consists  of  a  metal  collar  into 
which  two  tubes  are  screwed  so  as  nearly  to  toucS 
one  another,  the  gap  falling  at  the  point  where  I 
circular  groove  is  cut  round  the  inside  of  the 
collar.  The  liquid  under  pressure  is  forced  into 
this  groove  and  escapes  in  a  radial  direction 
through  the  gap  to  impinge  on  a  cylinder  of  hard 
material — glass  or  agate — placed  axial  I  y  in  the 
tube's.  It  is  thus  broken  up  into  a  state'  of  line- 
division  and  is  turned  through  9(1  an. I  passes 
out  through  c>n.'  of  the  tidies. — H.  J.  H. 

Packing  materials  for  absorption  and  reactiM 
towers.  F.  Raschig,  Ludwigshafcn.  Ger.  I 'at. 
297,379,  Feb.  19.  1916.  (See  also  lCng.  Pat. 
6288  of  1914  and  Ger.  Pat.  292.622;  this  .1.. 
1914.  907  :     1916.  916.) 

THE  packing  may  be  made  from  metal  plate, 
strips,  or  tidies,  of  cast  iron  or  ceramic  materials) 
and  may  be  used  in  absorption  or  reaction  to 
still-heads,  dcphlegmators,  mixing  or  bean 
exchange  apparatus.  The  [lacking  materials, 
which  are  loosely  and  irregularly  idled  in  the 
apparatus,  may  be  of  a  variety  of  shapes,  e.g.. 
coils  of  polygonal  shape  such  that  at  least  two 
angles  are  not  right  angles  ;  cylinders  which  have 
either  one  or  both  ends  inclined  to  tbe  axis; 
cylinders  with  ends  of  screw  form,  conical  bodies 
so  arranged  as  to  prevent  one  from  being  pushed 
into  another;  double  cones  ;  or  cones  with  inclines 
bases. — II.  J.  If. 

Filter-plates.       ('.    Greiner,    Heufeld.       Ger.    Pol 
297.432,  Jan.  6.   1916. 

The  plates  have  either  parallel  or  concentric 
circular  corrugations,  along  the  ridges  of  which 
holes  are  cut.  Tight  packing  of  the  filter-e  ake 
is  minimised,  the  plates  are-  easily  cleaned,  and 
lodgment  of  bacterial  growths  is  avoided.    -H.  .1.11. 

Revivifying  and  decarbonising  bone-black  and  other 

filtering  media  ;    Apparatus  for .    J.  Wetter, 

Ixmdon.     From   M.  Weinrich,  New  York.     I  ng 
Pat.   106,519,   May  20,    1916.     (Appl.   No.  7219 
of  1916.) 

See  I'.S.  Pat.  1,184,398  of  1916  ;  this  J..  1910 


Ha.— FUEL;    GAS;    MINERAL    OILS    AND 
WAXES. 


Fuels ;     Rational     utilisation     of  - 


N.    Caro. 


Chem.-Zeit.,    1917,    41,    393—395. 

The  rational  utilisation  of  fuel  has  excited  much 
attention  in  Germany  recently,  especially  in 
connection  with  proposals  for  taxation  of  fuel 
and  electrical  power.  In  some  quarters  tin- 
carbonisation  or  gasification  of  the  whole  of  the 
coal   used    is   advocated,    with  prohibition  ot    the 
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combustion  of  raw  coal.  For  many  purposes 
the  latter  can  be  regarded  as  an  unnecessary  and 
old-fashioned  process,  while  the  former,  by  reason 
of  the  by-products  obtainable  and  the  hygienic 
and  other  at!  vantages  which  follow,  should  certainly 
be  widely  developed  in  the  interests  of  true  national 
economy.  A  note  of  caution,  however,  is  sounded 
against  "the  rash  generalisations  from  special  cases 
which  are  frequently  current.  If  all  coal  were 
carbonised  or  gasified,  the  production  of  by- 
products would  exceed  any  demand  that  can 
be  anticipated  at  present.  After  the  war  there 
will  be  available  large  supplies  of  synthetic 
nitrogen  compounds  which  will  inevitably  prevent 
the  maintenance  of  the  price  of  ammonia  at  the 
pre-war  level.  The  question  of  the  rational 
utilisation  of  fuel  is  to  be  studied  from  an  economic 
standpoint.  There  are  cases  where  on  this  ground 
the  direct  combustion  of  coal  is  preferable  and 
more  economical  in  fuel  than  gasification  or 
carbonisation.  In  carbonisation  there  is  a  thermal 
loss  of  10 — 15  %,  in  simple  gasification  of  1 5 — 20  %, 
ind  in  gasification  for  by-products,  using  steam, 
Lhe  loss  may  rise  to  30 — 50  %.  These  losses  must 
he  reckoned  with  in  comparing  the  thermal 
efficiency  of  methods  of  utilising  coal.  As  a  res>ilt. 
;he  fuel  consumption  in  raising  steam  or  heating 
ertain  furnaces  may  be  increased  by  substituting 
;as  firing  for  coal  firing.  Nevertheless  there  are 
jiumerous  cases  where  gas  firing  shows  such  marked 
superiority  in  the  performance  of  a  particular 
operation  or  sometimes  an  exceptional  thermal 
sfficiency,  that  this  heat  loss  in  gasification 
becomes  of  minor  importance.  Thus  where  clean- 
iness  of  operation  is  essential,  or  where  high 
..emperatures  must  be  developed,  or  where  the 
!<rade  of  fuel  is  unusually  low,  gas  firing 
nay  be  preferable.  For  boiler  firing  these 
actors  are  inoperative  and  no  economy  of 
iiel  is  normally  effected  by  the  previous 
;asification  of  the  coal.  Owing  to  the  greater 
leat  loss  in  the  producer,  gasification  with  by- 
product recovery  leads  to  still  smaller  thermal 
■fficiency  in  heating  operations  and  then  the 
I'.hoice  is  decided  by  the  value  of  the  by-products 
I— a  very  uncertain  factor,  perhaps,  in  the  near 
luture.  This  and  the  lack  of  a  supply  of  suitable 
i-heap  coal  has  militated  against  the  development 
])f  the  Mond  gas  process  in  Germany  though  it 
nas  established  itself  in  a  few  places  under  specially 
avourable  conditions.  Even  in  England  (South 
Staffordshire)  where  conditions  are  exceptionally 
'avourablo,  the  central  generation  and  distribution 
>f  Mond  gas  made  only  slow  progress  for  many 
'ears. 

The  gas  engine  is  thermally  more  efficient 
han  any  form  of  steam  engine,  so  that  fuel 
iconomy  can  be  effected  by  gasification  of  the 
oal  combined  with  the  use  of  the  gas  engine  as 
>rime  mover.  This  economy  can  be  increased 
>y  using  the  exhaust  gases  from  the  engine  in  the 
woducer,  when  the  thermal  efficiency  of  the  latter 
ises  to  80 — 85%  (with  by-product  recovery). 
Jnfortunately  the  capital  cost  of  the  gas-  engine 
s  so  high  and  its  flexibility  under  load  so  low 
hat  it  cannot  for  the  present  compete  favourably 
vith  the  steam  turbine  for  power  production. 
Phis  may  be  changed  in  the  future  especially  if 
he  problem  of  the  gas  turbine  is  solved.  The 
luthor  concludes  that  no  saving  of  fuel  will  be 
ichieved  by  central  gasification  and  in  view  of 
he  possinility  of  fuel  taxation,  proposals  to  carry 
his  out  at  the  present  are  premature.  He 
cgards  it  as  preferable  to  allow  the  question  of 
rasifitation  of  fuel  prior  to  burning  to  be  decided 
>y  the  unfettered  judgment  of  industry  following 
ts  normal  technical  development.  The  expendi- 
ure  of  heat  in  carbonisation  is  less  than  in  gasifi- 
ation  and  to  that  extent  it  can  contribute  more 
o  fuel  economy.  Furthermore,  the  range  of  by- 
iroducts   is   greater.     Wherever    circumstances — 


technical  and  economic — permit,  national  economy 
will  be  promoted  by  this  treatment  of  coal.  It 
must  be  remembered,  however,  that  low  tem- 
perature carbonisation,  liquefaction  of  coal  tinder 
pressure  bv  means  of  oxidising  and  reducing  agent* 
(compare  Bergius,  Eng.  Fat.  18,232  of  1914  : 
this  J.,  1916,  167),  and  the  physical  and  chemical 
treatment  of  coal  may  possibly  bring  in  the  future 
new  methods  of  utilising  fuels  which  can  advan- 
tageously be  adopted  in  the  interests  of  national 
economy. — H.  J.  Ft. 

Refractory  materials  committee  of  the  Institution  of 

Gas  Engineers  ;  Report  of  the .     Gas  J.,  1917, 

138,  502—50-1. 
In  addition  to  work  dealing  with  materials  from 
different  makers,  the  contmittee  has  found  it 
essential  to  employ  bricks  made  from  known 
materials  under  exactly  defined  conditions,  (.'lay 
from  six  sources,  representing  varieties  of  material 
found  in  the  TJnited  Kingdom,  has  been  obtained 
and  bricks  made  therefrom  under  widely  varying 
conditions  in  such  a  manner  that  their  "  life- 
history  "  is  known. 

The  hot-to-cold  measurements  of  bricks  on  the 
market  are  given  in  an  appended  report  by  J.  W. 
Mellor,  and  the  residts  show  that  the  true  thermal 
expansion  is  obscured  by  effects  due  to  the  after- 
expansion  or  after-contraction  of  the  fire-brick 
occurring  whilst  the  bricks  are  being  measured. 
Tests  on  this  after-expansion  or  contraction 
appear  to  show  that  ordinary  silica  bricks  tend  to 
give  less  expansion,  and  fireclay  bricks  greater 
contraction,  in  a  reducing  than  in  an  oxidising 
atmosphere. 

Tests  on  the  refractoriness  of  whole  bricks  under 
load  presented  much  unforeseen  difficulty,  and  to 
ensure  uniform  temperature  -throughout  the  test- 
piece,  a  size  of  about  3  in.  x  3  in.  appears  most 
suitable. 

It  has  not  been  found  opportune  to  make  any 
change  in  the  standard  specifications  for  bricks, 
but  two  alterations  have  been  made  in  those 
relating  to  retort  material.  Silica  material  is 
now  permitted,  and  in  addition  to  a  minimum  por- 
osity of  18%  a  maximum  porosity  of  30%  has 
been  inserted.  During  the  last  year  steps  have 
been  taken  to  co-ordinate  the  research  work  ot 
various  societies  on  refractorv  materials  (see  this 
J.,  1917,  370). 

The  Council  of  the  Institution  of  Gas  Engineers 
have  drawn  up  the  following  schedule  of  the 
special  problems  and  requirements  of  the  gas 
industry  : — Effect  of  loads  on  refractoriness  of 
fire-bricks.  Variation  in  size  of  fire-bricks  under 
hot  and  cold  conditions.  Study  of  clay  for 
jointing.  Effect  of  oxidising  and  reducing  atmo- 
spheres. Effect  of  firing  temperatures.  Influence 
of  flue  dust  and  mineral  constituents  of  coal 
carbonised.  Thermal  conductivity  at  different 
temperatures.  Effect  of  admixture  of  silica 
material.  Further  investigation  of  the  methods 
of  manufacture  of  carbonising  retorts.  In  respect 
to  retort  material,  gas-works  and  coke-ovens  have 
special  requirements  in  that  the  material  must 
withstand  exceptionally  rapid  and  great  fluctua- 
tions of  temperature. — J.  E.  C. 

Peat,  wood,  and  lignite  in  gas  making  Soc  Tech- 
nique du  Gaz.  June  8,  1017.  Gas  J.,  1917,  138, 
578-579. 
Tests  on  the  carbonisation  of  peat  at  the  La 
Villette  works  from  1861  to  1866  showed  that  100 
kilos,  of  crude  unpurifled  peat  vielded  15  to  50% 
of  coke,  12%  of  tar,  7300  cub.  ft.  of  gas  per  ton. 
and  38  galls,  of  ammoniacal  liquor  per  ton.  N  ith 
purified  peat  the  results  showed  60%  coke,  lo% 
tar.  7500  cub.  ft.  gas.  and  16  galls  of  liquor  per 
ton.  Experiments  were  resumed  in  188  i  and  gave 
results  showing  a  variation  in  gas  yield  of  8(60 
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to  12.1111  cub.  ft.  per  ton,  and  in  ammonia  vield 
from  2  to  40  kilos,  pel  1000  kilos.  The  proportion 
of  carbon  dioxide  in  the  gas  varied  from  16  to  25%. 

In  1  rials  in  Switzerland  and  Ha  \  aria.  I  hecarbonisa- 
tion   i'l'   nood    in   cast -iron  retorts   gave  a   yield   of 

10,800  cuii.  ft.  of  gas  per  ton.  20%  of  good  char- 
coal, and  5  to  7"„  of  tar.  Results  of  tests  at 
Komarantin  are  also  given  (see  this  .1..  1917,  538). 
When  used  in  a  pure  state  the  wood  gas  required 
a  readjustment  of  the  burners,  hut  when  mixed 
with  coal  gas  it  gave  good  results.  Wood  gas  contains 
an  appreciable  quantity  of  acid,  although  very 
little  sulphur,  and  the  proportion'  of  wood  used 
along  with  coal  is  limited  by  the  condition  that  the 
acids  shall  he  neutralised  by  the  ammonia  of  the 
gas.  or  corrosion  of  the  works  plant  will  result.  In 
dealing  with  lignite  il  has  been  found  practicable 
to  use  only  a  retort  plant  oftheWoodall  Duckham 

type,  the  powdery  nature  of  the  residue  necessitat- 
ing a  low  temperature  for  its  removal  from  the 
retort.  The  gas  contains  much  sulphur  and 
carbon  dioxide.  1'p  to  15%  of  lignite  gas  with 
coal  gas  presents  no  difficulties  in  purification  or 
consumption.  As  in  the  case  of  peat  and  wood, 
the  nearness  of  a  gas-works  to  deposits  of  lignite 
is  the  factor  influencing  the  possibility  of  employing 
fbis  material. — J.  E.  C. 

Gaa    meters;     Report    of  the   Joint    Committee   of 
Institution    of    Gaa    Engineers    and    Society    of 

British  Gas  Industries  on  the  life  of .     Gas  J .. 

1917,  138.  501—508. 

Owing  to  difficulties  occasioned  by  the  war,  the 
Committee  decided  to  suspend  the  branch  of  the 

investigation  dealing  with  the  chemical  aspect, 
confining  their  attention  to  the  practical  and 
mechanical  aspects.  A  series  of  questions  relating 
to  the  conditions  under  which  meters  are  used. 
tested,  stored,  etc.,  was  sent  to  1600  different 
undertakings,  but  only  301  replies  have  been 
received.  The  report  of  R.  Leasing  brings  to 
light  instances  of  spent  oxide  being  carried  forward 
from  the  works  purifiers  and  being  deposited  in  the 
meters,  and  the  possibility  of  dust  passing  the 
tnetejs,  gasholders,  and  valve  Systems  and  being 
carried  for  miles  in  the  mains"  is  by  no  means 
negligible.— J.  E.  ('. 

Naphthalene  [in  coal  gas];    Determination  of 

I'!/    picric    acid.       Knuhlauch.      J.    (iasbeleuclit.. 
Oct.  14  and  21,  1916.   Gas  J.,  1917,  137,  61     66. 

THE  author  recommends  the  following  method  of 
determining  naphthalene: — A  suflicient  volume 
of  gas  to  give  about  ons  grm.  of  naphthalene 
is  passed  at  the  rate  of  50—5.-,  litres  per  hour 
through  two  wash  bottles  containing  llll  c.c. 
and  25  c.c.  respectively  of  1",,  picric  acid.  If 
much  ammonia  is  present,  the  first  bottle  is 
charged    with   a    mixture   of    In    ,-.,-.   ,,f   the    picric 

acid  solution,  40  <-.,-.  of  .\"  1  sulphuric  acid,  and 

.'ill  c.c'.  of  water.     The  gas  rate  may  also  be  raised 

to  80—85  litres  per  hour.  Precipitated  naphtha- 
lene pi. rate  is  filtered  off,  a  112",,  solution  of 
picric  acid  being  employed  for  washing;  L00  c.c. 
of  this  should  suffice  even  when  sulphuric  acid  is 
present.  Any  particles  Of  picrate  remaining  in  the 
se.ond  bottle  are  washed  with  a  little  neutral 
water    into    the    lii-st    to    which    also    is    transferred 

the  filter  and  precipitate.    Methyl  orange  is  added 

and  the  contents  are  titrated  with  A'  HI  alkali. 
In  titrating,  a  deduction  (111  c.c-.  for  an  S  cm. 
filler)  is  mad,,  for  the  picric  a.  id  absorbed   by  the 

filter  paper.  The  resulf  multiplied  bv  n  1112s  gives 
the  weigh!   of  naphthalene.     II.  .1.  II. 

Methani    and   air;     Influence   of  pressure   on    the 
ignition  of  a  mixture  <•/  by  the  impulsive 

electrical  dischargi  H  V.  Wheeler.  Chem  Soc 
Trans.,  l!M7,  ill,  HI— 413  (see  also  this  .1.. 
L917,  378). 

The  experiments  upon  the  ignition  of  a  mixture  of 


mi-thane  and  air  by  Impulsive  electrical  discharge 
have  been  extended  to  pressures  higher  than 
atmospheric.  The  results  obtained  bv  Thornton 
(this  .1  .  L916,  682),  when  plotted,  showed  well- 
defined  steps,  and  above  2000  mm.  pressure-.  (In- 
direct ion  of  the  stepped  curve  was  reversed, 
showing  a  decrease  in  "  ignitibility  "  of  a  given 
mixture  as  its  pressure  was  increased.  These 
observations  have  not  been  confirmed,  the 
"ignitibility"  gradualh  increasing  until  it  be- 
i  onus  practically  constant  at  -1000  to  5000  mm. 
If  is  suggested  thai  Thornton's  records  disclose  in 
reality  merely  the  increased  difficulty  of  passage 
of  the  discharge  with  increased  pressure  of  (he 
gas. — B.  N. 

Sulphur  in  petroleum  oils.     F.  M.  Perkin.    .1.  Inst. 
Petrol.   Tech..    1917.    3,  227-2  12. 

THERE  is  a  great  variation  in  the  sulphur  content 
of  oil  from  different  regions.  If  combined  with 
mineral  matter  in  shale,  etc.,  this  portion  will  nut 

!   pass  info  the  oil   on  distillation,    but    if  present  in 
the  "  kerogen  "  or  organic  matter  a   considerable 

j    portion  will  appear  in  the  distillate.      The  sulphur 
may    be    due    to    decomposition    of    vegetable   or 
animal    albuminous    matter    or.    in    case    of    \ 
large    contents    of    sulphur,    may    be    produced 
reduction    of    inorganic    matter    such    as    gypsum, 
The   removal   of   sulphur   compounds   depends   mi 
their    stability.     They    are    generally    distributed 
between  all  the  fractions  of  the  oil.  but  in  greater 
proportion    in    the   higher    fractions,    consecutive 
fractions   from    American    crude   oil    showing   the 
following     percentages,     0-02,     0-10.     0-38,     Oil 
0-37,    0-37,    0-54.     It    is   difficult   to   isolate   these 

compounds  owing  to  the  proximity  of  the  I 

points    to    those    of    the     various    hydrocarboi 
and  the  only  method  of  procedure,  in  some  cases, 
is    to    combine   the    sulphur    with    some    reagc 
such    as    mercury    chloride.      Thiophene   has    been 
found    in    Russian   and    German   oils,    thiophai 
which  may  be  looked  upon  as  saturated  thiophenes, 
and    alkyl    sulphides    having    been    isolated    li 
Canadian   petroleum.     .Mercaptans   seem    onl\    lo 
have    been    noticed    in    Baku    oils.       Occasionally 
carbon     bisulphide    is    found    in    petroleum.      I  n 
saturated    sulphur    compounds    ina\     be    removed 
by     treatment     with     sulphuric     acid,    but     under 
certain   conditions   the  acid   acts   also   on   flic   un- 
saturated  hydrocarbons  and   the   method    may   be 
too  costly.      Moreover   sulphonic   acids   soluble  in 
paraffin  oils  may   be  formed,   giving  off  sulphur 
dioxide-   on   heating,   and   actually   adding   sulphur 
lo  (In-  oil.     Sulphur  in  petrol  should   in-  reduced 
to  the  lowest  limit .      Kerosene  and  lamp  oils  should 
be-    free    from    sulphur.     Sulphur    is    allowable    in 
greater    quantity    in    fuel    oils,    but    if  present    in 
unduly    large    quantities   is   said    to   cans,-   pittil 
in    the     boiler     plates    and     tubes.      Attempts    to 
desulphurise  oil  on  a  winking  scale  appear  lo  bave 
originated  in  Canada  in  I860.     Oils  from  Ohio  t 
desulphurised     by     cupric     oxide.     Th.-     volatile 
poll  ion  ma\    be   passed   through  the  oxide.   <-i    I 
oil    may    be    distilled    to    separate    the    light    spirit. 
etc.,  from  the  heavier  oil.  each  portion  being  then 
separately     mixed     with     finely     divided     rupi 
oxide,    agitated,   and    heated    in   a    still.      The  d 
t  illat  e  is  fie-  from  sulphur  and  the  cuprous  sulphide 
may    be    re-oxidised    to    copper    oxide.     In    tin- 

l-'lasch    process    (see  this   J.,    1012,    169)   a    inixtuo- 

of  75  parts  of  copper  oxide,  lo  parts  of  lead  oxide, 
and    15   parts  of  iron   oxide   is   used.     Robinson 
(U.S.  Pat.  910,581  ;   this  J.,  1000.  198)  stales 
sulphur    compounds    can    be    eliminated    h\    using 
os",,  sulphuric  acid.     Hlackmore  (I'r.  Pat.  34(1 
of    1904;    this   J.,    1905.    127)  treats  the  oil  with 
calcium    carbide,    whilst    in   the    Kdeleanu   proi 
(Eng.    Put.    11,140   of    1908;    this  .1..    1908.  974) 
liquid    sulphur  dioxide   is   used.     (>n   mixing  the 
latter  with  a   petroleum  distillate,  at   about 
two   liquid    layers   are   formed,    the    bulk    of    the 
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sulphur  compounds  being  found  in  the  lower 
layer.  The  author  does  not  consider  the  Edeleanu 
method  suitable  for  shale  oils,  particularly  Kim- 
meridge  shale  oil,  and  is  doubtful  as  to  its  suit- 
ability for  heavy  oils.  The  author,  in  conjunction 
with  Lucas  and  Palmer,  proposes  to  treat  oil  at 
high  temperatures  with  gaseous  ammonia,  the 
temperature  being  sufficiently  high  to  cause  the 
ammonia  to  commence  to  dissociate.  Oils  treated 
in  this  manner  are  found  to  give  off  hydrogen 
sulphide.  It  is  unfortunate  that  the  sulphur  in  the 
very  extensive  beds  of  so-called  Kimmeridge 
shale  is  present  in  such  a  form  that  a  very  high 
percentage  passes  into  the  oil  on  distillation, 
the  amount  varying  from  5  to  even  8%.  The 
sulphur  in  this  shale  is  found  in  all  the  fractions 
and  in  spite  of  the  evolution  of  hydrogen  sulphide 
the  amount  in  the  distillate  is  not  much  less  than 
in  the  crude  oil.  Hall  (Eng.  Pat.  26,756  of  1913  : 
this  J.,  1915,  167)  proposes  to  remove  sulphur 
from  this  shale  by  passing  in  sulphur  dioxide 
j_-as  and  then  distxlling.  Kimmeridge  shale  oil 
would  be  of  immense  value  if  this  sulphur  could  be 
removed,  owing  to  the  high  yield  of  oil  per  ton 
of  shale.  The  oil  retains  water  in  a  remarkable 
degree,  one  ton  of  shale  giving  64-75  gallons 
of  a  crude  oil  containing  30-25  gallons  of  water 
and  3-74%  of  sulphur.  The  dry  oil  would 
probably  contain  over  7  °0  of  sulphur.  In  retort- 
ing shales  sulphur  might  be  eliminated  by  :  (a) 
removal  in  the  process  of  retorting,  (6)  passing 
the  oil  vapours  before  condensation  through  a 
desulphurising  agent,  (c)  desulphurising  the  oil  by 
rhemical  means.  Obviously  the  first  method  is 
preferable.  There  is  no  objection  to  adding 
some  material  such  as  lime,  and  by  previous 
treatment  a  larger  yield  of  ammonium  sulphate 
might  follow.  In  the  second  case  there  is  a 
danger  of  carbonisation,  carbon  being  deposited 
upon  the  desulphurising  material,  stopping  its 
action.  The  third  method  presents  considerable 
difficulty,  owing  to  the  risk  of  loss  by  action  of  the 
purifying  agents  on  the  oil  itself. — J.  E.  C. 

Liquid  fuel  and  Us  combustion.     J.  S.  S.  Brame. 
J.  Inst.  Petrol.  Tech.,   1917,  3,  194—216. 

The  liability  to  interference  with  supplies  of 
sea-borne  petroleum  oils  and  the  attendant  wide 
fluctuation  in  prices  must  tell  against  the  wider 
introduction  of  such  oil  as  fuel  in  this  country. 
.Suitable  fuel  oils  may  be  obtained  from  Russia, 
Galicia,  Roumania,  Borneo,  Burma.  Persia,  Cali- 
fornia, Texas.  Mexico,  and  Trinidad.  Fuel  oil 
should  possess  a  high  calorific  value,  should  be 
fluid  at  moderately  low  temperatures,  free  from 
solid  matter,  and  of  a  satisfactorily  high  flash- 
point. According  to  the  specification  drawn  up 
by  the  U.S.  Bureau  of  Mines  (Tech.  Paper  No.  3, 
1911)  the  oil  should  have  a  closed  flash-point  of 
140°  P.,  it  should  not  congeal  at  O'C,  it  should 
not  contain  more  than  2  %  water  or  1  %  sulphur, 
and  not  more  than  traces  of  sand,  clay,  or  dirt. 
The  calorific  value  should  not  fall  below  18,000 
B.Th.U.  per  lb.  The  Admiralty  specification  does 
not  include  calorific  value.  Provision  is  made  for 
dsting  the  viscosity  at  freezing  point.  The  flash- 
point should  be  over  175°  P.  close  test,  but 
for  oils  of  low  viscosity,  such  as  shale  oils, 
the  flash-point  should  be  over  20u°  F.  Water 
should  not  exceed  0-5  %  and  sulphur  3  %.  Acidity, 
calculated  as  oleic  acid,  should  be  below  005%. 
The  author  gives  ultimate  analyses  of  four  typical 
oils,  the  following  being  an  average  :  carbon, 
1*4-7%,  hydrogen.  11-5%,  sulphur,  0-35%,  oxygen 
and  nitrogen,  3-49%.  The  average  of  the  calorific 
values  of  thirteen  varieties  of  fuel  oils  is  19,200 
B.Th.U.  (bomb  calorimeter).  Coal  tar  products 
are  likely  to  play  a  far  more  important  part  as 
fuel  oils  in  the  future,  as  in  normal  times  we  shall 
produce  far  more  tar  than  is  required  to  furnish 


the  special  by-products  for  which  there  is  a  market. 
In  addition  a  large  supply  of  fuel  oil  may  be 
forthcoming  from  low-temperature  carbonisation. 
Petroleum  oils  possess  a  superiority  over  tar  or 
tar  oils  largelv  due  to  the  higher  oxvgen  content 
in  the  latter  "(14-6%   as  against   1-5%). 

Among  the  earliest  methods  used  for  the 
combustion  of  oil  fuel,  were  the  open  Nobel 
troughs  and  percolation  over  a  porous  bed  of  non- 
combustible  material.  Attempts  were  next  made 
to  gasify  the  oil,  but  difficulties  arose  owing  to 
the  choking  of  the  vaporisers  by  carbon  deposits,  a  nd 
attempts  were  then  made  to  burn  the  oil  in  the 
form  of  a  fine  spray.  It  cannot  be  too  strongly 
emphasised  that  no  particular  type  of  atomiser 
possessessuperlativesuperiority,  success  depending 
mainly  on  the  general  design  of  the  whole  oil- 
burning  system.  Atomisation  may  be  carried  out 
by  spraying  with  steam  or  air  and  by  direct 
mechanical  breaking  up  of  an  oil  stream  escaping 
under  pressure.  Full  details,  and  illustrations  of 
the  principles  of  various  modifications  of  each 
type  are  given.  Usually  steam  atomisers  do  not 
respond  so  well  as  air  or  pressure  systems,  when 
boilers  have  to  be  forced.  Air  may  be  truly 
termed  the  natural  atomising  agent,  because  in 
addition  to  its  spraying  effect,  it  ensures  each  oil- 
globule  being  carried  forward  with  the  requisite 
air  for  combustion.  Atomisation  by  air  at  low 
pressure  is  more  economical  than  when  higher 
pressures  are  used.  Atomisers  giving  a  long 
narrow  cone  of  flame  are  more  suited  to  the 
Lancashire  type  of  boiler,  the  wider  cone  of  flame 
from  a  pressure  spraying  burner  being  more 
suitable  for  the  wider  combustion  space  of  the 
water-tube  type  of  boiler.  It  is  an  advantage  to 
heat  the  oil  to  assist  the  proper  atomisation  by 
reducing  the  viscosity,  this  point  being  essential 
with  pressure  sprayers.  Philip  (Eng.  Pat.  14,778 
of  1913  ;  this  J.,  1914,  824)  has  found  that  the 
addition  of  8%  of  naphthalene  greatly  reduces 
the  viscosity  of  thick  oils.  The  essential  con- 
ditions for  satisfactory  combustion  of  oil  are 
sufficiency  of  oxygen,  proper  admixture,  and 
avoidance  of  contact  of  the  flame  with  any  cool 
surface  before  this  stage  is  reached.  The  use 
of  a  heated  air  supply  is  beneficial  with  oil.  Steam 
has  a  disadvantage  owing  to  the  considerable 
amount  of  heat  carried  away  in  the  hot  flue  gases 
by  reason  of  its  high  specific  heat.  In  burning 
oil  fuel  ample  combustion  space  is  necessary.  The 
author  gives  details  and  illustrations  showing 
furnace  arrangements  in  the  Scotch  marine-type 
boilers  and  in  water-tube  boilers.  Proper  baffling 
between  the  rows  of  tubes  is  advocated.  The 
advantages  of  firebrick  arches  are  discussed. 
Flames  are  low  in  radiating  power,  whilst  highly 
heated  firebrick  provides  a  splendid  radiating 
surface  and  catalytically  promotes  combustion. 
The  author  looks  forward  to  oil  attaining  increased 
importance  in  the  future,  especially  in  internal 
combustion  engines,  but  most  marine  engineers 
have  every  confidence  in  the  future  of  the  oil-fired 
boiler  and  steam  turbine,  and  in  locomotive 
practice  oil  fuel  has  proved  its  value  probably 
more  than  in  any  other  commercial  application. 

—J.  E.  < :. 

Vapour  pressures  of  various  compounds  at  hue 
temperatures.     Burrell  and  Robertson.     See  VII. 

Method  of  testing  corrosive  action  of  slags  [from  coal 
ash]  on  firebrick.     Brown.     See  VIII. 

Patents. 

Pulverised  fuel  burners.  L.  H.  Bergman.  Phila- 
delphia, U.S.A.  Eng.  Pats,  (a)  106,248  and 
(b)  100.249.  Jan.  18,  1917.  (Appl.  Nos.  933 
and  942  of  1917.) 

Means   for    the    propulsion    and    combustion    of 
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powdered  fuel,  utilising  only  one  source  of  air 
supply,  are  claimed.  The  burner  consists  of  con- 
centric inner  and  outer  pipes.  In  (a)  the  fuel  is 
admitted  to  the  inner  pipe  and  is  conveyed  by  a 
poil  ion  of  the  air  from  a  common  box,  the  air  for 
combustion  passing  down  the  annular  spar, 
between  the  pipes.  In  (b)  the  fuel  is  carried  down 
the  outer  annular  spac  e,  the  air  for  combustion 
passing  through  the  inner  pipe.     .1.  K.  C. 

Coking-oven.  M.  Marshall,  sen..  Vancouver,  H.C. 
U.S.  Pat.  1,227,060,  May  22,  1017.  Date  of 
appl.,  Dec.  IS,  1916. 

The  iloor  of  a  coke-oven  of  the  beehive  type  is 
formed  of  perforated  bricks  and  has  a  space  below 
filled  with  permeable  material  and  connected  with 
a  flue,  so  that  the  volatile  matter  given  off  during 
the   coking   may   pass   to   suitable    condensers. 

— W.  H.  ('. 

Coke-oven.     E.  J.  Crossen,  JoTiet.   111.     U.S.  Pat. 

1.227. .MS.   Mav  22,    1017.      Hate  of  appl..  Sept. 

25,  1915. 
A  long,  narrow  coke-oven  having  vertical  Hues,  is 
provided  with  a  regenerator  chamber  situated 
immediately  beneath  and  divided  by  transverse 
pari  it  ions  into  a  number  of  sect  ions,  each  of  which 
has  a  separate  air  connection.  Gas  is  supplied  to 
the  combustion  chambers  of  all  the  vertical  fines 
of  a  battery  of  the  ovens  and  means  are  provided 
to  regulate  the  supply  of  air  to  the  regenerators 
and  from  the  latter  to  t  he  combustion  chambers. 

— W.  H.  C. 


Oases  under  pressure  ;   Storing  of 


Ai-et  ylelie 


Illuminating  Co.,  Ltd.,  and  R.  .1.  McL.  YVhibley, 
London.  Eng.  Pat.  100.378,  Aug.  21,  1910, 
(Appl.  No.  11.868  of  1916.) 

THE  receptacle  in  which  the  gas  is  to  be  stored  is 
provided  with  a  fibrous  lining  and  is  filled  with 
large  pieces  of  porous  material,  and  the  interstices 
between  the  large  pieces  are  filled  with  smaller 
pieces  of  suitable  material  which  mav  be  porous 
or  not.— W.  H.  C. 


Oases  under  pressure  ;  Storing  of 


Acetvlene 


Illuminating  Co.,  Ltd.,  and  A.  Stephenson. 
London.  Eng.  Pat.  106,406,  Sept.  26,  1010. 
(Appl.  No.  13,676  of  1910.) 

The  receptacle  containing  the  solvent  or  ab- 
sorbent material  is  subjected  to  a  low  tempera- 
ture and  the  gas  is  then  admitted  at  such  a  pressure 
that  it  will  liquefy  at  the  temperature  obtaining 
in  the  receptacle.  Alternatively  the  gas  may  be 
liquefied  before  it  is  allowed  to  enter  the  receptacle 
and  the  cold  produced  by  the  evaporation 
of  the  liquefied  gas  used  to  cool  the  receptacle 
and  the  solvent  or  absorbent  material.  A 
separator  is  provided  through  which  the  gas  passes 
on  its  way  to  the  receptacle  to  remove  impurities. 

— W.  H.  C. 

Oasolene  and  other  tight  oils  ;    Method  of  obtaining 

from  heavier  hydrocarbons.     U.S.  Jenkins, 

l  'hi.-ago.  111.,  Assignor  to  Jenkins  Petroleum  Pro- 
cess Co..  .Milwaukee,  Wis.  U.S.  Pat.  1,226,626, 
May  15,  1017.      Date  of  appl.,  July  13.  1916. 

Heavy  hydrocarbons  are  heated  in  a  still  under 
pressure,  and  "the  vapours  of  greater  average 
density  than  that  of  the  lowest  produced  in  the 
still  "  are  withdrawn  at  different  points  below  the 
top  of   the  chamber,   condensed,   and    replaced   by 

foiling  fresh  heavy  hydrocarbon  into  the  still. 

—J.  E.  0. 

Oils  :    Process  for  refining  .     YV.    M.   Parker. 

Oklahoma,  Assignor  to  Parker  Process  Co. 
1  ,S.  Pat.  1.220.990,  Mav  22,  1917.  Date  of 
appl.,  Apr.  4,  1916. 

Oil.  is  forced  under  relatively  high  pressure  through 


a  coil  heated  to  about  400°  P.  (205*  C.)  and  mixed 
with  a  small  proportion  of  high-pressure  steam. 
The  mixture  is  heated  to  about  1000°  F.  (about 
.">10°  C.)  and  vaporised,  and  simultaneously  forced 
at  high  pressure  through  a  long  cylinder  con- 
taining a  coaxial  helix,  at  a  velocity  not  less  than 
luu  feet  per  sec.  The  vapour  i-  cooled  to  abouj 
350°  F.  (177°  C.)  and  the  condensed  liquid 
separated.— W.  F.  1". 

Oil;   Distillation   of .     Apparatus  for   oil  dis- 

filiation,  lievoluble,  retort  for  distilling  oil.  S.  M. 
Berber,  Inza,  Mo.  U.S.  Pats,  (a)  1,227,558, 
(»)  1,227,559,  and  (c)  1,227,560,  May  22,  1917. 
Date's  of  appl.,  Aug.  7.  1915,  Apr.  5,  1910.  and 
Sept.  26,  1916. 
(A)  A  horizontal  cylinder,  revoluble  in  either 
direction  and  supported  by  hollow  trunnions 
mounted  in  bearings  in  a  casing,  is  heated  externally 
and  oil  and  steam  are  fed  to  it  by  a  perforated 
pipe  passing  through  the  retort  and  mounted 
within  the  trunnions.  A  perforated  trough  ■ 
supported  by  the  feed  pipe  within  the  retort  so 
that  it  receives  the  heavier  residue.  The  distillate 
passes  out  at  each  end  by  the  hollow  trunnions 
to  separating  chambers  from  which  the  ga 
products  are  withdrawn,  and  the  liquid  residue 
is  returned  to  the  retort.  (B)  In  a  retort  as  in  (A), 
condensers  are  connected  to  the  separating 
chambers  and  the  latter  are  resiliently  supported 
on  the  trunnions  to  diminish  vibration,  (c)  The 
retort  is  provided  with  external  concentric  rings 
having  internal  flanges  which  are  attached  to  tie- 
retort,  and  external  flanges  which  are  provided 
with  means  for  sealing  the  joint  with  the  casing. 
Projecting  ribs,  also  carried  by  the  ring,  rest  in 
grooved  wheels  for  supporting  the  retort,  and 
one  of  the  rings  carries  a  sprocket  wheel  whereby 
the  retort  is  driven. — W.  F.  F. 

Apparatus   for    purification    of   gases.     Ger.    Pat. 
296,209.     See  I. 

Apparatus  for  detecting  the  presence  of  combustible 
gases.     Eng.  Pat.  100,427.     SeeXXHI. 
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Patents. 

Pent  and  other  materials  ;   Apparatus  for  earth 

innl  obtaining  distillates  therefrom.  C.  Whit- 
field. Kettering.  Eng.  Pat.  106,121.  Ma\  ti. 
1916.  (Appl.  No.  6534  of  1916.) 
Peat  or  other  material  is  fed  from  a  hopper  on  to 
a  series  of  revolving  trays  in  a  vertical  carbonising 
chamber  and  is  heated  by  gaseous  produ< 
combustion.  Steam  and  vapours  evolved  arc 
condensed  in  an  apparatus  in  which  the  lii|iiio' 
products,  after  passing  through  an  independent 
cooling  coil,  are  re-introduced  and  act  as  cooling 
agents. — J.  E.  C. 

Destructive    distillation   of  carbonaceous   materiab. 
S.  Glover,  St.   Helens.' J.  West,  Southpori 
J.     Hargreavcs,     Widms.      Kng.     Pal.     100,189, 
July  27,  1910.     (Appl.  No.  10,630  of  1010.) 
A    RETORT    for    the    destructive    distillation    of 
carbonaceous  materials  is  provided   with  a  series 
of  concentric  gas  collectors,  tapering  towards  then 
lower  edges,  and  extending  into  the  relative! 
central  area  of  the  retort.     A  single  distributing 
cone    is    also    provided    to    direct    the    incoming 
material    towards   the    internal    periphery   of   t 
retort,  the  larger  lumps  rolling  down  to  the  region 
of  the  concentric  gas  collectors. — J.  K.  0. 
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'[Wood]     charroal ;     Process     of    making 


and 


apparatus  therefor.  S.  Iwamoto,  Osaka,  Japan. 
U.S.  Pat.  1,227,148,  May  22,  1917.  Date  of 
appl.,  Aug.  28,  1915. 

Wood  is  distilled  in  a  closed  retort,  which  is  heated 
by  a  furnace  connected  with  heating  flues  in  the 
-walls  of  the  retort,  and  the  distillation  products  are 
drawn  oft  and  recovered.  The  heating  gases  and 
air  are  then  admitted  into  the  retort  so  that  the 
charcoal  is  further  heated  by  partial  combustion, 
thus  rendering  it  more  dense.  The  charcoal  is 
removed  while  at  a  high  temperature  and  rapidlv 
cooled. — W.  P.  F. 

X-ray  tube.  W.  Robinson,  West  Lynn,  Mass. 
U.S.  Pat.  1.226,383,  May  15,  1917.  Date  of 
appl.,  July  18,  1916. 

An  X-ray  tube  has  glass  pockets  formed  in  the 
walls  of  the  tube,  with  mercury  electrodes  sealed 
in  the  pockets,  one  in  the  end  and  the  other  in  the 
side  of  the  tube,  and  a  window  at  the  other  end 
permeable  to  X-rays. — J.  E.  C. 


ni.— TAR  AND  TAR  PRODUCTS. 

Benzene  and  toluene  ;  Proposed  manufacture  of  - 


in  Australia.     Board  of  Trade  J.,  June  28,  1917. 

The  Defence  Department  of  the  Australian 
Government  proposes  to  erect  plant  for  the 
production  of  benzene  and  toluene  in  the  Common- 
wealth. The  crude  benzol  will  be  obtained  from 
the  various  Australian  gas  companies. 

Catechol,     quinol,     and     resorcinol ;      Biochemical 

reactions  for  differentiating .    J.  Wolff.    Ann. 

Chim.  Analyt.,  1917,   22,   105—107. 

The  reaction  of  certain  diphenols  with  laccase  in 
presence  of  hydriodic  acid  and  starch  (this  J.. 
1915,  738)  may  be  utilised  for  the  purpose  of 
identifying  the  three  isomeric  diphenols,  the 
result  of  the  test  being  different  according  to 
whether  it  is  carried  out  in  presence  of  acetic  or 
a  mineral  acid.  The  reagents  required  are  a 
solution  of  2%  soluble  starch  and  3%  potassium 
iodide  ;  a  glycerol  infusion  of  Russula  delica  or 
other  fungus  rich  in  laccase  ;  N/1  acetic  acid  and 
N/1  sulphuric  acid.  The  fresh  fungus  is  chopped 
into  pieces  the  size  of  a  nutmeg  and  steeped  in 
about  an  equal  volume  of  glycerol  ;  the  extract 
is  filtered  through  glass  wool  for  each  series  of 
i  tests.  The  solutions  of  the  diphenols  contain 
1  grm.  per  litre.  In  the  case  of  catechol,  2  c.c. 
of  the  solution  is  treated  in  a  test-tube  with  2 
drops  of  the  fungus  extract,  5  drops  of  the  starch- 
iodide  solution,  and  3  drops  of  acetic  acid.  An 
intense  blue  colour  is  rapidly  developed.  Under 
similar  conditions  a  solution  of  quinol  shows  no 
reaction  but  if  the  acetic  acid  be  replaced  by 
sulphuric  acid  the  blue  colour  gradually  appears. 
With  resorcinol  no  coloration  is  developed  with 
either  acid. — J.  F.  B. 

Determination  of  naphthalene  [in  coal  gas]  by  picric 
acid.     Knublauch.     See  IIa. 

Patents. 

Benzencmonosulphonic  acid  ;     Preparation  of . 

Oomp.  des  Produits  Chimiques  d'Alais  and  de  la 
Camargue,  Salindres,  France.  Eng.  Pat.  101.973, 
Oct.  23,  1916.  (Appl.  No.  15,067  of  1916.) 
Under  Int.  Conv.,  Oct.  21,  1915. 

Benzenf.monosulphonic  acid  is  prepared  by 
passing  benzene  vapour  into  sulphuric  acid  of 
any  concentration,  preferably  at  120° — 130°  C. 
Water  is  eliminated  as  steam,  and  benzenesul- 
phonic    acid    crystallises    on    cooling.       Example. 


The  vapour  of  benzene  is  passed  for  27  hours 
through  100  parts  of  sulphuric  acid  of  62°  B. 
(sp.  gr.  1-753),  at  120°  C.  and  the  excess  of  benzene 
is  removed  by  a  current  of  hot  air;  130  parts 
of  crystalline  benzenemonosulphonic  acid  is 
obtained  on  cooling.  A  suitable  plant  consists 
of  a  boiler  from  which  the  vapour  of  benzene 
passes  into  a  receiver  containing  sulphuric  acid 
heated  to  120°  C.  by  a  steam  jacket.  The  benzene 
vapour  and  steam  passing  away  are  condensed 
and  flow  into  a  separator,  where  the  water  is 
removed.  The  upper  layer  of  benzene  passes 
through  a  drying  chamber,  containing  quicklime 
or  calcium  chloride,  etc.,  and  thence  returns  to  the 
boiler. — F.  Sp. 

Bcnzcnedisulphonic    acid  ;      Method    of    separating 

from  sulphuric  acid  and  converting   it  into 

a  salt.     L.  M.  Dennis,  Ithaca,  N.Y.     U.S.   Pat. 
1,227,252, May  22,1917.  Dateof  appl.. July  14, 1916. 

The  mixture  of  benzenedisulphonic  and  sulphuric 
acids  is  treated  with  an  organic  solvent,  e.g., 
benzene,  which  dissolves  the  sulphonic  acid  but 
not  the  sulphuric  acid,  and  the  solution  is  treated 
with  a  suitable  compound  to  form  a  salt  of  the 
sulphonic  acid,  which  is  relatively  insoluble  in  the 
solvent  employed. — J.  F.  B. 

Benzols  ;  Process  and  apparatus  for  extracting  ■ 


from  heavy  oils.  E.  Barbet  et  Fils  et  Oie.  Eng. 
Pat.  100,493,  May  17,  1916.  (Appl.  No.  7051 
of  1916.)    Under  Int.  Conv.,  Sept.  5,  1913. 

See  Fr.  Pat.  473,082  of  1913  ;    this  J.,  1915.  485. 


IV.— COLOURING  MATTERS  AND  DYES. 


Colour-lakes  ;    The  theory  of  - 


.    /.    O.  Baudisch. 
Z.  angew.  Chem.,   1917,   30,  133—135. 

The  author  discusses  the  lake-forming  azo  dye- 
stuffs  in  their  relation  to  Werner's  theory  of 
mordants  (this  J.,  1908,  439).  According  to  this 
theory  the  colour-lakes  belong  to  the  class  of 
metal-complex  salts,  and  the  lake-forming  dye- 
stuffs  are  characterised  by  the  presence  of  a  salt- 
forming  group  and  a  group  capable  of  forming 
a  co-ordinative  combination  with  the  metal  atom 
in  such  a  position  that  an  internal  metal-complex 
salt  can  result.  The  o-hydroxyazo  dyestuffs  are 
typical  mordant  dyestuffs  which  conform  to  this 
rule.  The  introduction  of  certain  substituent 
groups  in  these  and  in  the  nitrosoarylhydroxyl- 
amines  and  the  position  of  these  groups  in  the 
benzene  or  naphthalene  ring  has  a  powerful 
influence  on  the  pigment -forming  properties 
through  the  effect  of  the  substituent  radicals 
on  the  internal  complex  salt-forming  group. 
It  has  been  shown  that  side  chains  which  are  aide 
to  bring  spare  valencies  into  play  possess  a  par- 
ticular!}' strong  influence  on  this  group.  Instances 
are  quoted  where  colour  changes  are  determined 
by  the  spare  valencies  available  in  the  dimethyl- 
amino,  the  toluenesulphonyl.  and  the  aldehyde 
groups  influencing  internal  copper-complex  salt- 
forming  groups.  Further,  the  influence  of  the 
side  chains  is  considerably  stronger  in  a  position 
ortho  to  the  azo  nitrogen  than  in  the  meta  and 
para  positions.  The  influence  of  the  sulphonic 
group  in  the  ortho  position  is  illustrated  in  the 
case  of  the  important  lake-forming  dyestuffs 
Lake  Red  P  and  Lithol  Red  as  compared  with  the 
corresponding  isomeric  m-  and  p-dyestuffs.  Pig- 
ment Scarlet  3  B  is  a  lake-forming  dyestuii  with 
a  COOIT  group  in  the  oWfto-position  ;  this  exerts 
an  influence  on  the  complex -forming  residue  in 
virtue  of  spare  valencies  equivalent  to  those 
of  an  aldehvde  group.  A  methyl  group  in  the 
or/fco-position  to  the  nitrogen  is  antagonistic  to 
lake     formation,     whereas     a     sulphonic     group 
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attached  to  an  ortho  side  chain  is  strongly  favour- 
able. Examples  of  a  similar  kind  are  found  in  the 
azo  dye-stuffs  coupled  with  pyrazolone  derivatives. 
In  the  anthraquinone  series  Werner's  theory  is 
consistent  with  the  observation  that  the  most 
valuable  lake-forming  dyestuffs  are  those  con- 
taining »|.  ainl  o-hydroxyls  in  positions  con- 
tiguous to  each  other. — J.  P.  B. 

Chromophora      icith     auxochromic     functions.     II. 
KaulTmann.      Ber..   1017.   50,  515 — 529. 

I'i.-o.m  tlu-  facts  that  the  nit  ro-derivatives  of 
stilbene  are  coloured,  whereas  those  of  benzo- 
nitrileare  colourless,  and  t  hat  st  ilbeiie  itself  possesses 
a  violet  fluorescence,  it  has  previously  been  con- 
cluded (KaulTmann,  "Pie  Valenzlehre,"  1911.  p. 
496)  that  the  styryl  radical  confers  auxochromic 
properties.  The  influence  of  styryl  on  the  fluor- 
escence has  been  further  investigated,  and  ii  lias 
been  found  to  be  a  typical  auxochrome  displacing 
the  ultraviolet  fluorescence  of  benzene  into  the 
visible  spectrum.  p-Distyrylbenzene  (m.pt. 
258°  C.)  has  been  prepared  from  terephthalic 
aldehyde  and  magnesium  benzyl  chloride  ;  it  is 
a  coloured  hydrocarbon  with  very  powerful  fluor- 
escent properties,  as  distinct  from  p-dicyano- 
benzene.  The  luminophor  is  the  central  ring  of 
the  compound,  as  on  gradual  replacement  of  the 
two  styryl  groups  by  true  auxochromes  the 
fluorescence  remains ;  thus  replacement  of  one 
stilbene  group  gives  p-dimethylaminostilbene,  a 
substance  possessing  a  very  high  fluorescence. 
In  addition  to  its  auxochromic  character,  styryl 
is  also  a  chromophor,  as  shown  by  the  introduction 
of  true  auxochromes,  e.g.,  2.4-diaminostilbene 
is  light  yellow.  The  more  powerful  the  auxo- 
chromic properties  of  the  styryl,  the  weaker  are 
its  chromophoric  functions  developed  ;  thus 
p-dimethylaminostilbene  is  white  and  1.3-distyryl 
2.4-diaminobenzene  (containing  the  styryl 
chromophor  twice)  is  only  light  yellow.  The 
entrance  of  a  cyano-group  increases  considerably 
the  chromophoric  function  of  styryl,  e.g., 
p-dimethylamino-a-phenylcinnamic  nitrileis  lemon 
yeliow. — F.  W.  A. 

Dyeing  7Miterittls  in  the  Philippines.     J.  Roy.  Soc. 
Arts,  1917,  65,  553 — 554. 

Probably  more  than  one  hundred  species  of 
plants  containing  valuable  colour  principles  are 
found  in  the  Philippines,  and  many  more  could 
be  readily  cultivated.  As  these  plants  grow  wild 
and  often  are  widely  scattered,  the  supply  is 
unreliable  and  insufficient.  Little  has  been  done 
towards  developing  the  manufacture  of  local 
colouring  materials,  and  until  there  is  an  intensive 
cultivation  of  the  necessary  plants,  and  the  capital 
necessary  for  the  enterprise  can  be  secured,  there 
is  little  prospect  of  commercial  success. 

Only  two  Philippine  dye  plants  are  commercially 
important.  These  are  indigo  and  sappan  or 
sibucao.  Others  are  used  locally,  but  scarcely 
enter   into  domestic   commerce. 

Indigo  (lndigofera  iinctor'ui,  Linn.,  and  /. 
tufiruticosa.  Mill.)  has  been  in  the  past  extensively 
cultivated  in  some  parts  of  the  Philippines,  and 
the  prepared  product  entered  extensively  into  the 
export  trade.  The  cultivation  of  indigo  as  a 
commercial  crop  in  the  islands  has  now.  however. 
practically  ceased.  Indigo  is  still  cultivated  on 
a  small  scale  in  some  part  3  of  Northern  Luzon,  but 
only  to  supply  a  limited  local  demand. 

Sappan  or   sibucao  [CcBsalpinia  sappan,  Linn.) 

IS  widely  distributed  in  the  Settled  areas  of  the 
Philippines  at  low  and  medium  altitudes.  It  is 
not  systematically  cultivated,  yet  in  a  few  districts 
it  is  found  in  great  abundance.  Exports  of 
sappan  wood  from  the  Philippines  to  China  (ex- 
clusive of  Hong-Kong)  in  1911  amounted  to 
1,515.750  lb.,  valued  at  £1343,  and  to  Hong-Kong 


amount  ed  to  021,597  lb.,  valued  at  £586.  N0 
exports  to  other  countries  are  on  record.  This 
wood  yields  about  2",,  of  red  colouring  materia] 
by  extraction  with  water.  The  wood  contains 
bra/.ilin.  the  colouring  matter  found  in  brazil. 
wood. 

Brown  dyes  are  obtained  from  numerous  plants. 
chiefly  from  the  shrub  or  small  tree  known  as 
bancudo  or  nino  (Morinda  in/lieu.  Linn.).  1 
mangrove  trees,  such  as  ceriops  and  bruguiera, 
and  the  bark  of  Xylocarpus  (tabigue  or  nigui), 
-Many  of  these  barks  are  useful  in  tanning  as  well 
as  dyeing.  Bancudo  is  the  well-known  «/  dye  of 
India.  It  dyes  dark  red  shades  on  cotton  mor- 
danted with  tannin.  Black  dyes  are  secured  from 
Heriliera  litoralis.   Dry.   (dongon  late),  a  common 

coastal  tree,  and  from  some  s] ies  of   Hibiscus, 

Semecarpus,  Terminalia,  and  Diospyros.  Yellow 
dyes  of  minor  importance  are  secured  from  the 
seeds  of  Bixa  orellana,  Linn,  (achuete)  :  from  the 
wood  of  Xe.uclea  (baucal) ;  from  Carthanuu 
tinctorius,  Linn.,  which  is  occasionally  cultivated 
as  a  dye  plant  ;  from  the  bark  of  the  common 
mango;  from  some  species  of  Yitex  (molave) ; 
and  from  ligtang.  a  woody  vine  having  yellow- 
wood  rich  in  berberine.  Berberine  is  found  in 
several  plants  of  the  Philippine  Islands.  Turmeric 
(Curcuma  longa.  Lam.)  does  not  occur  in  sufficient 
quantities  in  the  Philippines  to  yield  a  useful 
supply  of  the  rhizomes.  The  herbaceous  plant, 
Peristrophe  tinctoria,  Sees,  is  widely  scattered  in  the 
settled  areas  in  the  Visayan  Islandsand  is  somel  imea 
cultivated  on  a  small  scale.  Ityields  a  beaut  iful  ted 
dye,  which  is  locally  used  in  the  Philippines.  It 
is  doubtful  whether  the  plant  can  be  obtained  in 
sufficient  quantities  or  whether  its  comm 
utilisation    is    possible. 

Patent. 

Chromium   compounds   of   the    gallocyanine    series 
and    a    process    of    making    same.      G.    Engi,    A 
(■rob.    and    J.    Wurgler,    Assignors    I       - 
Chem.    Ind.    in   Basle.    Switzerland.     U.S.   Pat. 
1.227.407,  Mav  22,  1917.     Date  of  appl.,  Nov. 
27,  1915. 

See  Eng.  Pat.  15,751  of  1915  ;   this  J.,  1916,  733. 


V.— FIBRES;     TEXTILES;     CELLULOSE; 
PAPER. 

Wool  ;    The   elasticum    rent-lion   of .     K.   Xau- 

mann.      Z.    angew.    Chem.,   1017.30,    135 — 137. 

The    "  elasticum  "    reaction    described     by     \ 
Alhvorden  (this  J..   1916.   lit!)  for  the  detection  ••' 
damaged   wool,    based    on   the    change   of   micro- 
scopic structure  on  treatment  with  chlorine  water, 
has  been  submitted   to  a   thorough   investigation 
It  is  still  too  early  to  attach  a  practical  significance 
to  the  results  of  this  test   because  they  vary  with 
different  kinds  of  wool,  but  with  certain  limitat  ion- 
it  may  be  said  that  they  are  more  or  less  tie 
for  the  same  kind  of  wool.      It  is,  however,  most 
important    to    extend    the    examination    over   tin' 
entire    length     of    the    fibre,    the    reaction    being 
different    in  different    parts  of  the  same   Hon 
typical    wool    fibre,    when    treated    with    chlorine 
water  under  the   prescribed    conditions,  will  sliou 
no  elasticum  globules  at  the  end  furthest  from  II"' 
skin   for   a   distance   of    4—5   mm.:    beyond   this 
point  a  few  isolated  globules  are  found,  incn 
in  closeness  until  they  form  a  continuous 
The  swellings  are  most  regularly  continuous 
the  middle  of  the  fibre  and  decrease  in  regularity 
and  continuity  towards  the  basal,  clipped  end  ol 
tin'  fibre,   without,  however,  ceasing  altogether  as 
at    the  point    end        All   varieties  of  wool  show  the 
reaction    but     in    different     degrees.     The    largest 
divergence  from  the  typical  reaction  was  shown 
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by  a  very  coarse  Australian  cross-bred  wool  ; 
this  showed  no  swellings  from  the  point  to  the 
middle  of  the  fibre  and  thence  only  occasional 
globules  to  the  base  ;  total  length  114  mm.  Some- 
what similar  results  were  obtained  with  two 
samples  of  lamb's  wool  ;  no  swellings  were  observed 
at  the  point  and  only  a  few  near  the  base ;  at  the 
middle  occasional  single  globules  alternated  with 
short  chains.  A  preliminary  extraction  with 
benzene  in  a  Soxhlet  apparatus  makes  the  elasticum 
reaction  much  clearer  and  finer  than  with  wool 
simply  scoured  with  sodium  carbonate.  Dyeing 
operations  in  sodium  sulphate-sulphuric  acid  or 
acetic  acid  baths  and  after-treatment  with  chromic 
acid  do  not  affect  the  elasticum  reaction,  but 
dyeing  in  neutral  sodium  sulphate  baths  causes  it 
to  disappear.  The  action  of  caustic  soda  with 
increasing  temperature  has  a  greater  effect  on  the 
elasticum  reaction  than  with  increasing  concen- 
tration, and  treatment  with  caustic  soda  at  50°  C. 
under  similar  conditions  to  indigo  vat  dyeing  does 
not  destroy  the  reaction.  The  addition  of  form- 
aldehyde moderates  the  action  of  caustic  soda  so 
that  wool  may  be  treated  with  the  alkali  in 
presence  of  formaldehyde  without  destruction  of 
the  elasticum  under  conditions  which  remove  it 
entirely  in  the  ordinary  way.  In  the  case  of  yarn 
a  shrinkage  of  about  3%  was  observed  without 
formaldehyde  and  no  shrinkage  when  formaldehyde 
was  present.  Both  samples  of  wool  behaved 
equally  well  in  fulling  and  it  would  appear  that 
the  elasticum  reaction  does  not  afford  an  indication 
of  the  fulling  quality  of  the  wool. — J.  F  B. 


Sulphuric    acid    on    cotton  ;    Action    of - 


.  H. 
Wilkinson:  J.  Soc.  Dyers  and  Col.,  1917,  33. 
148—151. 

Determination  of  the  strength  of  unbleached 
cotton  yarn  after  treatment  with  sulphuric  acid 
and  drying  in  air  indicated  that  the  tendering 
action  increased  the  longer  the  acid  remained  on 
the  fibre,  and  that  on  washing  in  water  or  alkali 
the  cotton  regained  in  strength  an  amount 
approximately  equal  to  the  strength  in  the 
acidified  condition.  Cotton  which  had  been  sub- 
jected to  the  acid  treatment  behaved  like  ordinary 
cotton  on  mercerising,  gaining  further  in  strength. 

— F.  W.  A. 

Bleaching  of  cellulose  ;  Determination  of  the  degree 

of by  means  of  the  copper  value.     M.  Frei- 

berger.     Z.  angew.  Chem.,   1917,   30,  121 — 122. 
(See  also  Schwalbe,  this  J.,  1915,  23.) 

To  obtain  trustworthy  results  in  the  determination 
of  Kchwalbe's  copper  value  for  cellulose  certain 
precautions  are  essential.  The  alkaline  tartrate 
solution  should  be  freshly  prepared,  since  traces 
of  sodium  silicate  dissolved  from  the  glass  will 
materially  increase  the  copper  value.  For  prepar- 
ing the  solution  pure  sodium  hydroxide  made  from 
metallic  sodium  should  be  used.  It  is  dissolved  in  a 
polished  iron  vessel,  which  has  previously  been 
freed  from  fat  by  treatment  with  alcohol  and  ether, 
and  the  potassium  sodium  tartrate  is  added  to  the 
cold  solution.  Old  copper  sulphate  solutions  give 
too  high  results,  and  this  solution  should  also  be 
freshly  prepared.  To  avoid  solution  of  silica  the 
distilled  water  should  be  kept  in  a  stoneware 
instead  of  a  glass  vessel,  and  rubber  stoppers, 
which  yield  particles  to  the  liquid,  should  not  be 
used.  The  method  of  boiling  the  Fehling's 
solution  in  Gnehm's  apparatus  has  an  influence  on 
the  results.  The  sides  of  the  flask  should  be 
protected  against  over-heating,  by  means  of  an 
aslu-stos  screen,  and  the  liquid  should  always  show 
numerous  steam  bubbles.  After  removal'  of  the 
burner  the  supernatant  liquid  is  at  once  poured  into 
a  beaker,  and  the  fibres  in  the  flask,  are  rapidly 
washed  several  times  by  decantation  with  water 
at  about    80°  C,   and   allowed   to   stand   covered 


with  warm  water  while  the  Fehling's  solution  and 
washings  are  being  filtered.  In"  this  way  the 
further  deposition  of  copper  which  takes  place 
when  dilute  Fehling's  solution  is  heated  is  pre- 
vented. Finally  the  fibre  residue  is  repeatedly 
washed  and  removed  from  the  flask.  Filtration 
through  paper  (No.  595  Schleicher  and  Schiill) 
gives  more  uniform  results  than  filtration  through 
asbestos  in  a  Gooch  crucible.  The  copper  is 
dissolved  in  nitric  acid,  and  the  solution  allowed 
to  stand  for  1  to  2  days,  and  filtered  shortly  before 
electrolysis.  A  blank  determination  should  also 
be  made,  and  the  amount  of  copper  obtained 
should  be  deducted  from  the  copper  value,  but 
only  a  slight  quantity  of  copper  should  separate 
in  the  blank  test. — C.  A.  M. 

Preparation  of  substances  equivalent  to  ebonite, 
celluloid,  or  guttapercha.  Ostromyslenski.  See 
XIV. 

Occurrence  of  raffinose  in  the  seed  of  the  jute  plant. 
Annett.     See  XVI I. 

Reducing     matter     extraclable     from     filter     paper. 
McBride  and  Scberrer.     See  XXIII. 


Patents. 

Textile  fabrics  used  in  aircraft.  J.  Turner,  Preston, 
and  I.  Turner,  Blackburn.  Eng.  Pat.  106,113, 
Nov.  13,  1916.     (Appl.  No.  5270  of  1916.) 

Textile  fabrics  to  be  used  in  aircraft  are  strength- 
ened to  resist  ripping  by  strands  of  gut  or  gut- 
substitute  (imitation  gut  formed  from  plaited 
silk)  introduced  therein  at  suitable  intervals 
(2 — 6  ins.)  both  in  the  warp  and  the  weft  during 
weaving. — J.  F.  B. 

Viscose  ;  Process  ot  producing  glossy  threads  from 

.     M.     Biroli.     Pavia,'     Italy.     U.S.     Pat. 

l,226,178,May  15,1917. Dateofappl.,Nov.l8,1916. 

Glossy  threads  are  produced  by  passing  viscose 
threads  into  a  bath  of  sodium  bisulphate  to  form 
the  xanthogenate,  and  then  into  a  bath  containing 
an  organic  acid,  with  or  without  the  addition  of 
suitable  salts,  to  fix  the  threads. — F.  Sp. 


Acetylcellulose  ;  Solvent  for  ■ 


W.  G.  Lindsay, 


Caldwell,  N.J.,  Assignor  to  The  Celluloid  Co., 
New  York.  U.S.  Pats.  (A)  1,226,339  and  (b) 
1,226,340,  May  15,  1917.  Date  of  appl.,  May 
23,  1912. 

(a)  A  mixture  of  54 — 61  parts  by  weight  of 
benzene  and  46 — 39  parts  of  methyl  alcohol,  the 
latter  containing  3-5 — 7  %  of  water,  is  a  solvent 
for  acetone-soluble  acetylcellulose.  (b)  A  mixture 
of  epichlorhydrin  and  methyl  (or  ethyl)  alcohol  in 
about  equal  proportions  is  a  solvent  for  acetone- 
soluble  acetylcellulose,  and  the  combination  of 
these  with  p-ethyltoluenesulphonamide,  with  or 
without  triphenyl  phosphate,  and  acetone-soluble 
acetylcellulose,  is  claimed. — F.  Sp. 

Acetylcellulose     plastic     compounds  ;      Process     of 

making .      W.   G.   Lindsay,   Caldwell,   N.J. , 

Assignor  to  The  Celluloid  Co.,  New  York. 
U.S.  Pats,  (a)  1,226.341,  (B)  1.226,342,  and  (c) 
1,226,343,  May  15,  1917.  Date  of  appl.,  July 
10,  1915. 

(A)  A  plastic  material  is  produced  from  acetone- 
soluble  acetylcelhdose  by  gelatinising  it  at  ordinary 
temperatures  with  a  mixture  of  water,  benzene, 
and  methyl  alcohol,  adding  p-ethyltoluenesulphon- 
amide and  manipulating  the  mass  in  the  usual 
manner.  (b)  Acetone-soluble  acetylcellulose  is 
mixed  with  /j-ethyltoluencsulphonamide,  with  or 
without  the  addition  of  triphenyl  phosphate,  and 
gelatinised  by  a  mixture  of  methyl  acetate  and 
methyl     alcohol.  (C)     Acetone-soluble     acetyl- 

cellulose   is    mixed    with    p-ethyltoluenesulphon- 
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amide,  with  or  without  the  addition  of  triphenyl 
phosphate,  and  gelatinised  by  a  mixture  of 
epiehlorhydrin   and   ethjl   or   methvl    alcohol. 

— F.  SP. 

Duplicating  paper  ["  carbon  paper  "] ;  Manufacture 
of . '  II.  Wade,  London.  From  B.  B.  Gold- 
smith, New  York.  Eng.  Pat.  100,107,  June  7, 
1910.    (Appl.  No.  SUM  of  1910.) 

The  sheet  is  first  impregnated  or  coated  on  one 
or  both  sides  with  any  waxy  or  greasy  material, 
and  a  pigment  composition  containing  a  fat, 
oil,  or  waxy  substance  is  applied  (o  the  foundation 
sheet  of  waxed  paper  on  one  or  both  sides. 

—J.  F.  B. 

Pulp,  paper,  cardboard  and  the  like ;  Arrange- 
ments for  heating  and   draining   the  cylinders  of 

machines  for  making  and  treating .     W.  A. 

Aitken,  Gravesend.  Eng.  Fat.  100,228,  Nov.  3, 
1910.    (Appl.  No.  15,721  of  1910.) 

The  drying  cylinders  of  a  paper  machine  are 
divided  into  two  or  more  groups  and  the  whole 
of  the  steam  required  for  drying  is  admitted  at 
the  dry  end  and  caused  to  flow  tow  aids  the  wet  end 
of  the  series.  Each  group  of  cylinders  has  a 
separate  main  supply  pipe  and  a  separate  main 
discharge  pipe,  and  the  outlet  main  of  each  group 
is  connected  with  the  inlet  main  of  the  next  group. 
The  inlet  main  of  the  latter  group  is  placed  at  a 
higher  level  than  the  outlet  main  of  the  previous 
group  which  feeds  it,  and  the  latter  is  provided 
with  a  drainage  pocket  at  its  closed  end.  The 
outlet  main  of  the  last  group  of  cylinders  dis- 
charges into  a  hot  water  tank  and  the  drainage 
pockets  of  the  previous  groups  also  discharge 
into  the  pipe  leading  to  the  water  tank  in  such  a 
manner  that  the  drainage  water  acts  as  an  ejector 
for  the  water  passing  from  the  last   outlet  main. 

—J.  F.  B. 

Ink-removing  and  bleaching  compound  [for  treating 
pcper-stock],  I.  J.  Wright.  Kalamazoo,  Mich. 
U.S.  Pat.  1,220,735,  May  22,  1917.  Date  of 
appl.,  .Tune  29,  1910. 

A  composition  for  removing  ink  from  paper  stock 
is  prepared  with  4  lb.  of  sodium  carbonate,  J  lb. 
of  bleaching  powder,  1  gall,  of  kerosene,  and  0  11). 
of  soap,  combined  with  water. — J.  F.  B. 

Acids    or    metallic    salts    [from    vulcanised   fibre]  ; 

Process  of  eliminating  and  recovering .    II.  E. 

Tiffany,  Assignor  to  The  Continental  Fibre  Co., 
Newark,  Del.  U.S.  Pat.  1,226,279,  May  15,  1917. 
Date  of  appl.,  Jan.  5,  1910. 

The  acids  or  metallic  salts  employed  in  the 
hardening  of  fibre  are  recovered  by  placing  the 
fibre  saturated  with  the  hardening  material  in  a 
bath  containing  an  electrolyte  and  subjecting  it 
to  electrolytic  action  in  order  to  remove  and 
recover  the  .- ■ . •  i . I  or  metallic  salt,  employing  the 
saturated  fibre  as  one  of  the  electrodes. — J.  F.  B. 

Pulp;       Prore-s     of     separating     suspended . 

W.  Hoskins.  Chicago,  111.  U.S.  Pat.  1,226.333, 
May  15,  1917.  Date  of  appl..  Oct.  15,  1915. 
PAPER  pulp  is  separated  from  a  liquid  containing 
a  chemically  active  substance,  e.g.,  an  acid,  by 
passing  the  liquid  over  an  immersed  solid,  e.g., 
a  carbonate,  which  is  acted  upon  by  the  chemical 
substance  in  the  pulp  liquid  to  evolve  gaseous 
products.  The  liberated  gases,  rising  through  the 
liquid,  carry  witli  them  the  suspended  particles  of 
pulp  to  form  a  scum  on  t lie  surface  which  is  then 
removed.  Suspended  pulp  is  recovered  from  the 
waste  waters  of  sulphate  pulp  digestion  by  passing 
the  waters  over  immersed  limestone  and  removing 
the  pulp-carrying  surface-stratum. — J.  P.  B. 


Production   of  ichite    silica    [for  finishing   paper], 
Eng.  Pat.   106,232.     See  VII. 

Fertiliser  [from  sulp'iitc-ccllulosi  waste  liquor]  and 
process  of  making  same.  U.S.  Pat.  1.225.825. 
See  XVI. 

Process  for  moulding  compressed  ounpoirder  and 
similar  materials.   Gor.  Pat .  296,245.    See  XXII. 

[Cellulose  ester]  composition  for  waterproofing  the 
striking  or  abrasive  surfaces  of  match  boxes  and 
the  like.    Eng.  Pat.  1U6.375.    See  XXII. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Electrolyticbleaching liquors;  "  Twaddelling  "of . 

G.  G.  Hepburn.     J.  Soc.  Dyers  and  Col.,  1917, 
33.  135—137. 

The  futility  of  estimating  the  strength  of  bleaching 
powder  solution  and  especially  electrolytic  bleadfi 
liquors  by  a  method  based  on  the  use  of  a  hydro- 
meter is  emphasised.  A  method  is  outlined  for 
correlating  a  burette  reading  obtained  on  titrating 
with  thiosulphate  with  degrees  Twaddell  (of  good 
qualitv  bleaching  powder  solutions),  and  the  terra 
"  chlorimetric-degree  Twaddell  (°  Tw.  Cl)  "  is 
suggested  for  the  value  2-70  grms.  of  available 
chlorine  per  litre  (=l°Tw.  bleaching  powder 
solution).— F.  W.  A. 

Sodium  sulphide  in  sulphide  dyebaths  ;    Estimation 

of .     H.  Swann.     J.  Soc.   Dyers  and  Col., 

1917,  33,  140—148. 
The  sodium  sulphide  solution  is  distilled  with 
ammonium  chloride  solution  containing  5%  of 
ammonia  and  the  ammonium  sulphide  collected  in 
an  excess  of  standard  iodine  acidified  with  aceOC 
acid,  the  excess  being  determined  by  means  of 
standard  thiosulphate  or  arsenite. — F.  W.  A. 

Cotton  ;     Tendering  of in  dyeing  half-u 

goods  in  baths  of  weak  acids.     W.  Zenker  and  0. 
Mann.     Farber-Zeit..     1910,     27,   355.     Chenv 
Zeit.,  1917.  41,  Rep.,  161. 
CASES  of  tendering  of  cotton  have  been  obs 
in   half-woollen   piece   goods  dyed   in   baths  con- 
tabling  acetic  acid  and  Glauber's  salt.      In  studying 
the  causes  of  such  damage  account   must   also  !>•• 
taken    of    the    possible    effect    of    hot    pressing, 
calendering,    and    finishing    of    the    goods.      Even 
small  quantities  of  acetic  acid  cannot   be  washed 
out  from  cotton  with  pure  water  so  that  no  ice  linn 
to    litmus    remains.     Complete    elimination    can 
be    obtained     by     leading    strongly    superheated 
steam  at  about  200°  ('.  over  the  moist  cotton  for 
about  an  hour,  which  can  be  done  without  damage 
provided    no    air    be    present.     Tensile    tests    00 
cotton  boiled  with  water,  acetic  acid,  and  formic 
acid  under  the  conditions  of  half-wool  dyeing  and 
then  submitted  to  the  usual  finishing  operation 
showed  a  loss  of  strength  of    10      15%  for  acetii 
acid  and  50 — 55  %  for  formic  acid  as  compared  witl 
water.     With  the  addition  of  (Haulier's  salt,  owing 
to    the    resulting    decrease    :if    hydrogen    ion    roil 
central  ion.   the  loss  of  strength   with  acetic  acid 
was  reduced  to  L!o      25%  and  with  formic  acid  I" 
25 — 30%.      With  the  presence  of  wool  in  the  1  atb, 
intimately  mixed  with  the  cot  ton.  the  result*  were 
reversed,  the  loss  of  strength  with  accti<   acid  i 
pri   tence    of    Glauber's    salt     •  ..-iiiLC    50-    .">.">",     aiu. 
with    formic    acid    30     60%.     In    practice,    the 
native  and  type  of  weaving  of  half-woolli  n 
goods  has  a  considerable  influence,  since  n 
ribbed  goods  have  proved  resistant,  while  broad- 
ribbed    goods    of    tin'    same    material    have    been 
damaged   under  identical   treatment  :     in  the  one 
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case  the  wool  acts  on  one  warp  thread  and  in  the 
other  its  action  is  divided  between  two.  The 
finishing  also  affects  the  thick-ribbed  material 
more  strongly.  The  dyeing  and  finishing  always  j 
have  a  more  pronounced  influence  in  the  case  of 
goods  in  which  the  cotton  forms  a  smooth,  ex- 
tremely thin  layer  on  the  surface  of  the  material, 
finished  with  a  high  gloss.  Dyeing  with  acetic  acid 
and  Glauber's  salt  or  with  acetic  acid  alone  is  the 
best  means  available  for  treatment  of  half-woollen 
piece  goods. — J.  F.  B. 

Acid  colours  on  cotton  ;    Process  for  the  fixation  of 

.     F.  W.  Weeks.     J.  Soc!  Dvers  and  Col., 

1917,  33,  130—134.     (See  Eng.  Pat.  102,291  of 
1916  ;  this  J.,  1917,  80.) 

The  following  printing  colour  for  acid  dyestuffs 
is  recommended  :  To  50  grms.  of  acid  dyestuff, 
50  grms.  of  acetic  acid.  and.  200  grms.  of  water  are 
added  425  grms.  of  thickening,  350  grms.  of 
aniline  salt  solution  (4  :  10),  and  125  grms.  of 
hexamethylenetetramine  solution  (equal  vols-  of 
20%  ammonia  and  40%  formaldehyde).  The 
amount  of  aniline  salt  must  be  determined  for  each 
dyestuff.  Easily  reduced  dyestuffs  are  not  suited 
to  the  process,  reduction  taking  place  slowly  in  the 
printing  colour.  Difficulties  were  met  with  in 
endeavouring  to  dye  goods  on  the  jigger,  but  the 
padding  process  has  been  found  to  be  of  considerable 
value.  The  fastness  to  light  of  dyeings  produced 
from  acid  colours  in  this  manner  appears  to  ap- 
proximate to  the  fastness  of  the  same  dyestuffs  on 
wool.  The  process  may  be  used  in  combination 
with  ordinary  chrome  printing  colours. — F.  W.  A. 

Patents. 

Textile     fabrics ;       Process     of     rendering 


"  antique."  M.  B.  Adorn,  White  Plains,  N.Y. 
U.S.  Pat.  1,227,361,  May  22,  1917.  Date  of 
appl.,  June  28,  1915. 

The  fabric  is  treated  in  a  warm  bath  containing 
the  reaction  products  of  sodium  hydroxide,  sodium 
bisulphite,  and  sodium  peroxide,  until  the  colours 
of  the  fabric  have  been  subdued  to  the  desired 
point ;  it  is  then  washed  in  "  chlorinated  water  " 
to  clear  the  whites,  then  with  hot  water  and  a 
potassium  soap,  and  finally  treated  in  an  acid  bath 
containing  Acid  Violet  or  other  blueing  agent. 

—J.  F.  B. 

Fast  tints  on  animal  fibres  ;    Process  for  •producing 
.     G.   Engi,  A.   Grob,   and  F.  Straub,  As- 
signors to  Soc.  of  Chem.  Ind.  in  Basle.  Switzer- 
land.    U.S.     Pat.     1.227,406,     May    22,     1917 
Date  of  appl.,  Nov.  27,  1915. 

See  Eng.  Pat.  15,456  of  1915  ;   this  J.,  1916,  1255. 

Production   of  white   silica   [for  finishing   textiles]. 
Eng.  Pat.   106,232.     See  VII. 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC  ELEMENTS. 

Sulphur    in     pyrites ;      Volumetric     determination 

of .     T.    J.    I.   Craig.     Chem.   News,    1917, 

115,   253—255,  265—268. 

Five  grms.  of  finely-ground  pyrites  is  treated  with 
a  mixture  oi  50  c.c.  of  nitric  acid  (sp.  gr.  1-42)  and 
50  c.c.  of  water  ;  when  all  action  has  ceased,  the 
solution  is  cooled  to  50°  C,  3  c.c.  of  bromine  and 
-0  c.c.  of  nitric  acid  (sp.  gr.  1-42)  are  added,  the 
mixture  is  boiled,  evaporated  to  drvness,  the 
residue  moistened  with  water,  again  evaporated, 
and  then  heated  at  110°  C.  for  1  hour.  The  dry 
residue  is  now  heated  for  30  minutes  with  50  c.c.  of 
water,  diluted  to  100  c.c.  filtered,  and  the  insoluble 
portion  washed  until  free  from  acid  ;    the  filtrate 


and  washings  are  made  up  to  250  c.c.  Fifty  c.c. 
of  this  solution  is  treated  with  a  slight  excess  of 
iV/1  sodium  hydroxide  solution,  the  mixture  is 
boiled,  transferred  to  a  200  c.c.  flask,  diluted  to 
200-3  c.c.  (allowance  for  volume  of  precipitate), 
and  filtered  ;  100  c.c.  of  the  filtrate  is  added  to  a 
quantity  of  water  free  from  carbon  dioxide  and 
acidified  with  a  definite  quantity  of  A7/l  sulphuric 
acid  and  the  solution  is  titrated,  while  boiling, 
with  N/1  sodium  hydroxide  solution,  using  phenol- 
phthalein  as  indicator.  The  quantity  of  available 
sulphur  in  the  pyrites  is  then  calculated  from  the 
volume  of  alkali  solution  actually  ured,  after 
allowing  for  the  dilutions  and  the  quantity  of 
sulphuric  acid  added.  The  nitric  acid  used  for 
dissolving  the  pyrites  is  expelled  completely  by 
the  above  treatment  ;  when  aqua  regia  is  employed 
it  may  be  necessary  to  remove  the  last  traces  of 
hydrochloric  acid  bv  means  of  moist  silver  oxide. 

— W.  P.  S. 

Saltpetre :     its    origin    and    extraction    in     India. 

C.   M.   Hutchinson.     Bull.   68,   Agric.   Research 

Inst.,  Pusa.  24  pages. 
The  extraction  of  potassium  nitrate  from  soil  can 
only  succeed  in  countries  where  a  large  amount  of 
nitrate  can  be  extracted  from  a  comparatively 
small  amount  of  earth,  and  these  conditions  are 
allied  with  those  which  favour  the  nitrification 
of  nitrogenous  organic  matter,  and  the  accumulation 
of  the  resulting  nitrate  in  the  soil.  The  following 
appear  to  be  the  conditions  which  favour  the 
production  of  nitrates  in  concentrated  form  : — 
1.  Nilrifiable  organic  matter,  in  suitable  proportion, 
in  the  soil.  2.  Lime.  3.  Water ;  not  only  in 
sufficient  amount  for  nitrification,  but  also  dis- 
tributed in  the  soil  in  such  a  way  as  not  to  interfere 
with  aeration,  and  to  provide  for  continual  capill- 
ary rise  to  the  surface.  4.  Soil,  of  such  a  texture 
as  to  allow  of  continuous  upward  movement  of 
water  from  the  subsoil  to  the  surface.  5.  Climate 
ensuring  a  provision  of  adequate  moisture  and 
temperature  during  part  of  the  year,  and  complete 
or  nearly  complete  absence  of  rainfall,  coupled 
with  low  humidity,  durinsr  a  sufficiently  long  period 
to  ensure  the  capillary  iise  of  subsoil  water, 
consequent  on  rapid  surface  evaporation.  The 
saltpetre  at  present  extracted  in  India  is  obtained 
principally  in  the  immediate  neighbourhood  of 
human  habitations,  where  accumulation  of  organic 
refuse  and  excreta  has  occurred — and  practically 
the  whole  supply  of  the  nitrate  earth.  "  chhilua,"  is 
derived  from  village-sites,  either  old  or  new.  No 
special  bacterial  action  is  needed  to  explain  the 
accumulations  which  occur,  nor  do  the  nitrifying 
bacteria  which  are  found  associated  with  these 
earths  possess  any  abnormal  nitrifying  powers. 
The  process  of  extraction  is  fully  described  and  is 
illustrated  by  photographs  and  diagrams.  The 
general  conclusions  arrived  at  from  study  ot 
the  facts  are  : — (1)  The  present  sources  of  saltpetre 
are  not  fully  utilised,  on  account  of  the  drawbacks 
at  present  associated  with  the  industry,  and  the 
low  price  of  crude  saltpetre.  2.  Artificial  nitre- 
beds,  on  account  of  the  favourable  soil  and  climatic 
conditions  in  Bihar,  would  probably  form  a  useful 
added  sourceof  saltpetre.  3.  The  present  methods 
do  not  allow  of  recovery  of  all  the  nitrate  present 
in  the  earth.  Investigation  is  required  to 
determine  whether  a  better  method  of  extraction 
could  be  devised,  caijable  of  being  carried  out  by 
the  present  workers"  and  whether  the  efficiency 
of  this  method  would  necessarily  depend  u]  mi 
some  relaxation  or  revision  of  the  restrictions  at 
present  imposed  by  the  Salt  Department.  4. 
The  present  conditions  of  trade  in  saltpetre 
require  examination,  to  determine  whether  a 
greater  demand  for  Indian  saltpetre  would  res. ilr 
from  organised  efforts  to  improve  these  conditions, 
such  as  the  elimination  of  the  middleman  and  the 
standardisation     of     the     product. — J.  B.  C.  K. 
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Kelp  industry  in  Britsh  Columbia- 
For  several  years  the  question  of  utilising  the 
supply  ot  raw  material  to  be  found  in  the  kelp  beds 
along  the  British  Columbia  roast,  for  the  manufac- 
ture of  potash  and  other  products,  has  occupied 
the  attention  of  Vancouver  capitalists.  A 
company    was    organised    in     L915,     and    a    plant 

established  at  Sydney,  British  Columbia,  for  the 
production  of  potash  and   algin.     This   company 

is  now  utilising  from  thirty  to  forty  tons  of  raw 
kelp  daily  in  the  manufacture  of  a  fertiliser.  The 
product  is  a  hue.  dry,  bufl  heavy  powder.  Plans 
are  being  made  to  enlarge  the  plant  and  instal 
special  machinery  for  the  extraction  of  other 
materials  from  kelp.  It  is  believed  that  the 
manufacture  of  iodine  and  potash,  without  the 
production  of  by-products,  would  not  prove  very 
proiifable  in  normal  times,  but  the  increase  in 
the  price,  especially  of  po  ash,  on  account  of  the 
war,  will  enable  the  British  Columbia  Company 
to  include  these  and  other  by-products  in  the 
output  of  the  factory  at  Sydney.  The  value  of 
potash  imported  into  Canada  annually  is  about 
£200.000.  It  is  estimated  that  the  kelp  beds 
on  the  coast  of  British  Columbia  contain  sufficient 
material  to  manufacture  potash,  not  only  for  the 
local  market,  but  for  export  also.  An  Act 
relating  to  the  licensing  of  kelp-reduction  works. 
designed  especially  to  encourage  the  develop- 
ment of  the  industry  and  for  the  protection  of 
persons  or  companies  desiring  to  engage  in  the 
business,  was  passed  by  the  1915  session  of  the 
Provincial  Legislature.  The  industry  is  under 
the  jurisdiction  of  the  Minister  of  Fisheries.  A 
licence  protects  the  operation  of  any  reduction 
factory  for  an  area  extending  fifty  miles  along  the 
coast. 

Dissociation  points  [of  calcium  carbonate  and 
hydroxide  and  gypsum]  ;  Note  on  the  determina- 
tions  of .     E.   T.    Montgomery   and    M.    M. 

Groves.  Trans.  Ainer.  Ceram.  Soc,  1910, 
18,  214—222. 
The  material  to  be  examined  was  heated  in  a  plati- 
num capsule  in  an  electric  furnace.  The  capsule 
was  suspended  by  a  short  platinum  wire  and  a 
longer  steel  one  from  the  arm  of  a  delicate  balance 
placed  directly  above  the  furnace,  the  wire  passing 
through  a  hole  in  the  bottom  of  the  balance  case. 
The  mouth  of  the  furnace  was  closed  by  a  fire- 
clay plug  with  two  holes — one  for  the  suspending 
wire  just  mentioned  and  the  other  for  a  thermo- 
couple, the  junction  of  which  was  placed  just 
outside  and  near  the  bottom  of  the  capsule.  The 
holes  in  the  clay  cover  were  large  enough  to 
prevent  any  pressure  developing  in  the  furnace 
when  gases  wed'  evolved  from  the  materials  under 
investigation.  Calcium  carbonate  lost  weight  at 
the  rate  of  2-35%  per  hour  at  1520°— 027°  C,  and 
at  the  rate  of  4  °„  per  hour,  gradually  falling  to 
less  than  1%  per  hour,  at  047°  ('..  the  whole  of 
the  carbon  dioxide  being  expelled  in  15  his.  1 
Calcium  hydroxide  lost  about  1  "„  of  mechanically- 
held  water  at  400°  C.  and  dissociated  at,  430°— 
439°  C  any  calcium  carbonate  present  dissociating 
at  017°  C.  Gypsum  (CaSO  ,.211,0)  lost  all  its 
water  at  105° — 107°  C.  No  hemi-hydrate,  such 
as  is  supposed  to  correspond  to  plaster  of  Paris. 
was  produced  and  the  authors  question  its  exist- 
ence. In  the  discussion.  \V  K,  Kmley  suggested 
that,  the  authors  had  overlooked  the  influence  of 
the  pressure  of  the  gases  in  tin-  capsule  and  also 
the  time  required  to  reach  equilibrium.  The  latter 
is  particularly  shown  by  their  failure  to  produce 
the    hemi-hydrate    at    80    C.       \    MS 

Oxidation-reduction  reactions  |  ferrous  sails  ami 
potassium  bichromate  | ;  <  'onducHvity  measurements 

upon .     G.    Edgar.     ,T.    Anier.    ('hem.    Soc, 

1!H7,    39.    914—928. 

Measurements  of  the  change  of  conductivity  of 


solutions  of  ferrous  salts  during  oxidation  by 
potassium  bichromate,  lead  to  the  conclusion  that 
the  end  point  of  the  reaction  may  be  determined 
in  this  way  with  a  degree  of  accuracy  equal  to  or 
greater  than  that  of  the  usual  volumetric  method. 

— W.  H.  P. 

Metal  oxides  ;    Action  of  sulphur  dioxide  on . 

I>      L.     Ilanunick.      Cham.     Soc.    Trans.,     l'.UT. 
Ill,  379—389. 

Two  distinct  types  of  reactions  have  been  distin- 
guished among  the  metals  dealt  with.  Cupric, 
bismuthic,  and  mercuric  oxides,  together  with 
manganese  peroxide,  may  be  classed  with  lead 
peroxide,  and,  whilst  the  oxide  in  these  cases  may 
be  reduced  entirely  or  partially  to  a  lower  oxide 
or  to  metal,  the  sulphur  dioxide  is  oxidised      At 

the  same  time,  the  original,  or  a  lower,  oxide  may 
combine  with  the  sulphur  trioxide  to  form  a 
normal  salt  such  asl'uSO,,  Mn8()(,  etc.,  or  a  basic 
salt,  such  as  4Bi,0„3SO,.  Stannous,  lead  (1'bO), 
ferrous,  and  manganous  oxides  have  given  reactions 
similar  to  those  of  the  alkaline-earths.  The  produc- 
tion of  sulphite  has  not  been  observed,  but  the 
formation  of  sulphide  and  sulphate,  accompanied 
sometimes  by  the  production  of  free  sulphur  and 
sulphur  trioxide.  indicates  that  the  intermediate 
formation  of  sulphite  has  occurred.  Whatever 
the  first  step  may  be,  there  is  in  these  cases  an 
indication    of    the    reduction    of    sulphur   dioxide. 

— B   X 


Lead;    Arsenates  of - 


C.   ('.    McDonnell   and 


C.    M.   Smith.   J.    Amer    Chem.   Soc.,    1  !*  1 T.    39. 

937—943.     (See   also   this   J..    1916,    1154   and 
1258.) 

The  basic  arsenate  of  lead  first  prepared  hv 
Stromholm  (this  J.,  1904.  252)  has  the  formula 
Kln><>..\s,<)r,  JII ,,(),  and  can  be  prepared  in  a 
crystalline   state   by  dissolving  di  lead  arsenate  in 

10",,  potassium  hydroxide  to  saturation,  and  then 

pouring  the  filtered  solution  into  about  5 — 8 
times  its  volume  of  boiling  water  A  basic  arsenate 
prepared  by  the  action  of  ammonia  ondi-Iead  arsen- 
ate can  also  be  obtained  in  crystalline  form.  ( 'rystal- 
lographically  it  is  similar  to  mimel  ite.  and  analyt  ical 
data  suggest  the  formula,  Pb4(PbOH)(As04)„H,OJ 
A  new  basic  arsenate  has  been  prepared  with  the 
formula.     1'b  ,(Pb(  >!  1 ),( Asl ) ,) ,  Tin-   method   of 

preparation  is  similar  to  that  given  for  the  first 
basic  arsenate  mentioned  above,  except  that  a 
large  excess  (20  or  more  vols)  of  water  is  used 

— W.H.P; 

Ilasic  soils  of  zirconium  :  properties  and  constitution 
of  some  neic — — .  E.  II.  Uodd.  Chem.  SooJ 
Trans..   1917,   111,  39G— 407. 

A  basic  zirconium  sulphate  may  be  prepared  by 
partly  neutralising  an  impure  dilute  solutioD  of 
zirconium  sulphate  in  sulphuric  acid  by  means  of 
ammonia.  From  this  basic  sulphate,  a  new  basil 
chloride.  Zrs08CI4.22H,(>.  named  .">  :  1  basic 
zirconium  chloride,  has  been  obtained,  where 
Zr :  Cl=5 : 4.  It  is  a  crystalline  salt,  very 
readily  soluble  in  water,  and  can  lie  recrystallisefl 
unchanged  from  a  hydrochloric  acid  solution. 
Soluble  sulphates  precipitate  from  solutions  of  it 
an  insoluble  5  :  2  basic  sulphate,  Zr6Os(SOj),,s  II  '  >. 
where  x  is  probably  11.  lly  the  act  ion  of  ammonia 
on  either  the  5:  I  chloride  or  the  5:2  sulphate, 
a  hydroxide  is  obtained  which  is  distinct  from  tie- 
normal  hydroxide,  as  in  hydrochloric  acid  it  is 
again  dissolved,  forming  the  5:  I  basic  chloride. 
By    adding   sulphuric   acid    to  a    boiled   solution   of 

zirconium  oxychloride,  ZrOCl2,8H,0,  a  bash 
sulphate  is  obtained,  identical  in  composition  with 
the  5:2  basic  sulphate,  but  quite  distinct  from  it 
in  properties.  Constitutional  formula'  are  m"-'- 
gested  tor  the  new  and  other  basic  zirconium  salts. 
The    formation    of    the    many    complex    zirconium 
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salts  is  attributed  to  hydrolyis  of  the  simpler 
s;ilt-.  followed  by  condensation  in  dilute  solution 
and  at  high  temperatures,  brought  about  by  the 
weak  basicity  of  zirconium  hydroxide  and  its 
amphoteric  character.  The  final  product  of  these 
changes  is  metazirconie  acid,  which  has  probably 
a  very  complex  molecule. — B.  X. 

Zirconia  ;  Compounds  of with  sulphuric  acid. 

E.     Chauvenet.     Coniptes     rend.,      1917,      164, 
861— SG5. 

Zirooxia  and  sulphuric  acid  were  mixed  in  various 
proportions,  all  water  expelled  by  heatirg  to 
200°  C,  and  the  specific  gravities  of  the  resultant 
solids  determined.  The  curve  obtained  from  these 
data  indicates  the  existence  of  the  following  com- 
pounds :  Zr(SOJ , ;  ZrO„Zr(S04)2 :  7Zr02,  5Zr(S04)2; 
5ZrO.,3Zr(S01)2";  2Zr02,Zr(S01)2.  and 

3ZrO,.Zr(S04).,.  No  evidence  was  obtained  of 
the  existence  of  various  other  sulphates  which 
have  been  described  in  the  literature. — W.  II.  P. 

Rare  earth  compounds  ;  Study  of  some .     A.  J. 

Grant   and    C.    James.     J.   Axner.    Chem.    Soc, 
1917,  39,  933—937. 

The  double  oxalates  of  a  number  of  rare  earths 
ind  methylamine,  ethylamine,  or  triethylamine 
jave  been  prepared,  but  their  solubilities  do  not 
ippear  to  be  sufficiently  divergent  to  allow  ot 
idvantageous  fractional  crystallisation.  In  the 
rroup  of  yttrium  earths  fractional  precipitation  of 
he  ferricyanides  appears  to  afford  the  most  rapid 
•nethod  of  purification  known. — W.  H.  P. 

XUrogen  trichloride ;   Experiments  with  .   C.  T. 

Dowell  and  W.  ('.  Brav.     J.  Amer.  Chem.  Soc, 
1917,  39,  896 — 905. 

Nitrogen  trichloride  is  conveniently  prepared  by 
he  aition  of  hypocblorous  acid  on  ammonium 
■hloride  solution  in  the  presence  of  an  inert  solvent. 
,rhe  solvent  preferred  by  the  authors  is  carbon 
etrachloride  which  does  not  react  with  the  nitro- 
gen trichloride  or  with  chlorine.  Solutions  prepared 

0  this  way  can  be  preserved  in  the  dark  for 
everal  weeks  without  serious  contamination  with 
•hlorine.  The  decomposition  of  nitrogen  chloride 
ippears  to  be  autocatalytic  and  to  become  more 
apid  in  the  presence  of  chlorine.  The  reaction  of 
litrogen  trichloride  solution  with  reducing  agents 
t-ads  usually  to  the  formation  of  a  certain  amount 
if  nitrogen  as  well  as  ammonia.  The  only  reagent 
ound  which  gives  ammonia  and  chloride  quantita- 
ively  is  sodium  sulphite  and  this  is  therefore 
ised  for  the  analysis  of  stock  solutions.  With 
rsenious  acid  nitrogen  is  evolved,  the  amount 
ncreasing  rapidly  with  dilution,  and  also  with 
he  concentration  of  sulphuric  acid  present, 
lydrogen  sulphide  solutions  caused  the  evolution 
>f  nitrogen  (about  5-5%  of  the  whole)  in  quantity 
ndependent  of  the  acid  concentration.  Potassium 
idide  in  acid  solution  also  yields  nitrogen,  the 
luantity  being  apparently  independent  of  the 
oncentration  of  iodide  or  of  acid.  Sodium 
ydroxide  causes  rapid  decomposition  with  form- 
tion  of  a  little  ammonia  and  much  nitrogen, 
nitrogen  trichloride  reacts  slowly  with  dilute 
mmonium  chloride  and  more  rapidly  with  a 
oncentrated  solution  giving  nitrogen  and  hvdro- 
hloric  acid. — W.  H.  P. 

'hlorine    and    ammonia;    Reactions    beliceen . 

W.  C.  Brav  and  C.  T.  Dowell.     J.  .Amer.  Chem. 

1  Soc.,  1917,'  39,  905—913. 

>fter  summarising  the  experimental  data  avail- 
Me  the  authors  consider  in  particular  the  reaction 
f  Noyes  and  Lyon  (this  J.,  1901,  943)  in  which 
lilorine  gas  treated  with  slightly  less  than  2  mols. 
f  ammonia  in  0-5%  solution  gives  equimolar 
uantities  of  nitrogen  and  nitrogen  chloride : 
12NH,  +  6CL  =N2  +NC13  +9NH  ,Cl. 


They  conclude  that  this  is  probablv  not  a  true 
stoichiometrical  reaction,  and  suggest  that  mono- 
chloramine.  XH.C1.  is  probably  the  primarv  step  in 
the  formation  of  nitrogen  by  reaction  of 'chlorine 
and  ammonia  in  alkaline  solution,  and  possibly 
also  in  the  formation  of  nitrogen  chloride  in  acid 
solution. — W.  It.  P. 

Vapour  pressures  of  various  compounds  at  b>v 
temperatures.  G.  A.  Burrell  and  I.  W.  Robertson. 
U.S.  Bureau  of  Mines,  Techn.  Paper  Xo.  142. 
1916.     30  pages. 

The  compounds  studied  were  ethylene,  iso- 
butylene.  propylene,  ethane,  propane,  isobutane, 
sulphur  dioxide,  nitrous  oxide,  ammonia,  and 
acetylene,  at  pressures  from  1  to  760  mm.  The 
substance  was  maintained  at  a  constant  tem- 
perature in  a  glass  bulb  immersed  in  gasoline 
from  natural  gas  contained  in  a  Dewar  flask. 
The  temperature  could  be  maintained  to  within 
004°  C.  by  passing  in  liquid  air  from  a  larger 
Dewar  flask  in  which  the  pressure  could  be  adjusted 
by  means  of  a  water  column.  A  special  mano- 
meter was  used  for  the  measurements  and  tem- 
peratures were  read  on  a  pentane  thermometer 
which  was  specially  calibrated.  The  results  are 
tabulated  and  equations  for  the  vapour  pressure 
curves  were  deduced  with  the  aid  of  Nernst's 
formula.  Approximate  values  for  the  heats 
of  evaporation  were  also  obtained  from  the 
Clausius-Clapeyron  equation.  The  boiling  points 
(760  mm.)  obtained  are:  ethvlene. - 103-9°  C; 
ethane,  —  89 -3 ;  C.  ;  acetylene, '  -  84-0°  G.  ;  iso- 
butane, —  13-4°C.  ;  ammonia,  -34-6°  C.  ;  pro- 
pane, —  44-1°  C.  ;  propvlene,  —  47-8°  C.  ;  butane. 
—  0-3°  C.  ;  sulphur  dioxide.  -11-0°  C.  ;  and 
nitrous  oxide,   —  88-7°  C. — W.  H.  P. 

Twaddelling  of  electrolytic  bleaching  liquors.     Hep- 
burn.    See  VI. 

Fusion  study  of  the  mineral  systems  :  felspar- 
calcitc     and     felspar-magnesite.  Kirkpatrick. 

See  VIII. 

Assimilation  of  nitrates  and  nitrites  [by  plants]. 
[Separation  of  nitrates  from  nitrites.]  Baudisch. 
See  XVI. 

Properties     of    barium    sulphate.       Karaoglanow. 
See  XXIII. 

Determination  of  potassium  and  sodium  in  the  form 
of  sulphates  by  platinum  chloride.  Turkus. 
See  XXIII. 

Patents. 

Sulphuric    anhydride  ;      Process    of    making . 

C.  Ellis.  Montclair,  X.J..  Assignor  to  Ellis- 
Foster  Co.  U.S.  Pat.  1,227,044,  May  22,  1917. 
Date  of  appl.,  June  13,   1916. 

Gases  containing  sulphur  dioxide  and  oxygen  are 
brought  into  contact  with  tin  chromate  at  a  tem- 
perature at  which  this  compound  acts  as  a 
catalyst.  The  products  of  the  reaction  are  passed 
through  sulphuric  acid  in  order  to  absorb  the 
sulphuric  anhydride  produced,  and  the  residual 
gases  are  then  passed  through  a  second  mass  of 
the  tin  chromate  material.  The  catalyst  should  be 
free  from  fixed  alkalis. — J.  B.  C.  K. 

Caustic  soda  ;    Process  of  making  [purifying] • 

H.  B.  Kipper,  Solvav.'X.Y.  U.S.  Pat.  1,227,453, 
May  22,  1917.     Date  of  appl.,  Mar.  31,  1915. 

Solutions  of  caustic  soda  containing  from  50  to 

60%  Na2Q  are  subjected  to  electrolysis  with  a  steel 
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cathode  at  temperatures  from  80°  to  175°  C. 
Oxygen  is  liberated  at  the  anode,  and  the  metallic 
impurities  are  precipitated.  The  oxygen  is  col- 
leeted  and  led  away,  to  prevent  any  further  action 
upon  the  body  of  the  solution. — J.  B.  C.  K. 


Silica  ;      Production    of    white  - 


paper,  textiles,  etc.],  R.  G.  Varcoe,  Trentham, 
StalTs.  Em:.  Pat.  106.232.  Nov.  22,  1016. 
(Appl.  No.  16.728  of  1-916.) 

The  quartz  which  is  left  as  a  residue  after  the 
extraction  of  china-clay  from  clay-stone,  is 
screened  to  remove  sand  and  other  foreign  matter, 
and  is  then  trround.  washed,  and  dried.  The 
resulting  powder  is  white  and  contains  a  certain 
proportion  of  alumina  in  addition  to  the  silica. 
The  proportion  of  alumina  can  he  increased,  if 
desired,  by  adding  the  required  amount  of  china- 
clay  t<>  the  quartz,  either  before  or  after  grinding. 
The  white  silica  obtained  by  this  process  may  be 
used  for  finishing  paper,  textiles,  and  other 
materials. — J.  B.  C.  K. 


Soluble  glass  :    Manufacture  of  - 


,  R.  M.  Caven, 
Nottingham.  Eng.  Pat.  106.247,  Jan.  17,  1917. 
(Appl.  No.  874  of  1917.)  Addition  to  Eng.  Pat. 
11,848,  Aug.  21,  1916. 

A  finely-subdivided  alkaline  silicate,  which  has 
been  ground  in  the  dry  state,  is  mixed  with  from 
25  to  38%  of  its  weight  of  water,  and  heated  to  a 
temperature  above  70°  C.  but  below  100°  C, 
until  the  mass  becomes  vitreous  and  miscible  with 
water.  The  product  is  a  hard  solid,  almost  as 
vitreous  as  the  original  silicate,  which  can  be 
ground  to  powder,  and  when  stirred  up  with 
water  mixes  with  it  easily,  only  about  1-5% 
remaining  insoluble.- — J.  B.  C.  K. 

Alkali    percarbonates  ;     Process    of  manufacturing 

.       O.    Liebkneeht,    Frankfort,    Germany. 

Assignor  to  Roessler  and  Hasslacher  Chemical 
Co..  New  York.  U.S.  Pat,  1,225,832,  May  15, 
1917.    Date  of  appl.,  Jan.  27,  1917. 

Hydrogen  peroxide  is  allowed  to  react  with  an 
alkali  carbonate  ir  the  presence  of  a  restricted 
proportion  of  water,  and  common  salt  is  added 
to  bring  about  the  direct  seoaration  of  the  crys- 
talline percarbonate  from  the  aqueous  solution. 
A  silicate  of  magnesium  is  also  employed  as  a 
stabilising  agent  in  the  orocess. — J.  B.  C.  K. 

Alkali   percarbonates;    Process    for    rendering 

stable.  A.  Schaidhauf,  Frankfort,  Germany. 
Assignor  to  Roessler  and  Hasslacher  Chemical 
Co..  New  York.  U.S.  Pat,  1,225.872,  May  15, 
1917.    Date  of  appl.,  Jan.  16,  1917. 

Solid  alkali  percarbonates  and  solutions  of  the 
same,  are  rendered  stable  by  incorporating  with 
the  percarbonate.  during  manufacture,  silicic  acid 
combined  as  a  silicate,  and  gum-arabic. — J. B.C.  K. 

Potassium  cyanide  ;    Process  of  securing from 

water-insoluble  potassium-containing  minerals. 
J.  H.  Reid.  Newark.  N.J.  U.S.  Pat.  1,226,811, 
May  22,  1917.     Date  of  appl.,  Sept,  30,  1915. 

Minerals  containing  potassium  silicate,  such  as 
felspar,  are  mixed  with  a  carbide,  and  are  then 
exposed  to  the  action  of  an  electric  current,  in  the 
presence  of  nitrogen.  The  potassium  cyanide 
which  forms  as  a  result  of  the  electro-thermal 
action,  is  volatilised  and  condensed. — J.  B.  C.  K. 

Potassium  compounds  ;    Process  o1  securing  icaier- 

soluble from   water-insoluble    potassium-con- 

faining  minerals.  J.  H.  Reid,  Newark,  N..T. 
U.S.Pat.  1,226,812,  Ma\  22.  1917.  Date  of  appl., 
Sept;  30,  191.-.. 

Minerals  containing  potassium  silicate,  such  as 
felspar  or  orthoclase,  are  mixed  with  calcium 
chloride,  or  some  other  chloride  capable  of  reacting 


[for    finis/iing 


with  the  silicate  at  high  temperatures,  and  are  then 
submitted  to  the  action  of  an  electric  current  of 
sufficient  intensity  to  produce  and  volatilise- 
potassium  chloride. — J.  B.  C.  K. 

Hypochlorous  acid  ;    Manufacture  of .     \V.  N.. 

I  la  worth  and  J.  ('.  Irvine.  St.  Andrews,  Scot- 
land. D.S.  Pat.  1,227,049,  May  22, 1917.  Hate 
of  appl.,  Feb.  19,  1916. 

See  Eng.  Pat,  12,912  of  1915;  this  J.,  1916,  1059. 


Zinc  sulphate  ;     Prongs  for   producing 


from 


:inc  arcs.  P.  B.  Llopart.  Cordoba,  Argentine. 
Eng.  Pat.  100,245,  Feb.  19.  1916.  (Appl.  No. 
2506  of  1916.)     Under  Int.  Conv.,  Apr.  2.  1915. 

SEE  U.S.  Pat.  1.1  12.795  of  1915  ;  this  J.,  1915.  s:;i. 

Titanic  oxide;  Manufacture  of from  a  sub- 
stance containing  it.  IT.  Wale.  London.  From 
The  Titanium  Alloy  Manufacturing  Co.,  New 
York.  Eng.  Cat.  106,428,  Nov.  22,  1916.  (AppL 
No.  16,766  of  1916.) 

See  U.S.  Pat.  1,206,798  of  1916  ;  this  J..  1917,  84. 


Titanic  oxide  ;    Manufacture  of 


from  t  it  an  if - 


c,u#1(,.       ........      ,  ...  .  it,  ..  i  ..  i    i   re  i  .         w/       <l''lll      t  tin  n  ti  • 

erous-ferruginous  substances.  H.  Wade,  London. 
From  The  Titanium  Allov  Manufacturing  Co.. 
New  York.  Eng.  Pats.  "106,58-1  and  106.585, 
Nov.  22.  1916.  (Appl.  Nos.  16,70  1  and  16,766 
of   1916.) 

See  U.S.  Pats.   1,206.797  and   1,200,796  of   1916; 
this  J.,  1917,  84. 
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.Votes  on 


A.  E.  Williams 


Trans.  Amer.  Ceram.  Soc,  HH6, 


Barium  glasses  : 
and  S.  F.  Cox. 
18,  315—342. 

The  influence  of  barium  compounds  in  glasses  has- 
been  reviewed  by  A.  Silverman  (this  J.,  1915, 
399).  who  showed  that  barium  may  repla,  e  linn- 
or  lead  to  any  extent  and  that  it  imparts  a  greater 
brilliancy  and  plasticity  than  lime.  The  authors 
made  42  glasses  varving  in  composition  from 
1-0RO.2  5SiO.  to  10RO,5-5SiOs,  i.e..  from  a 
Jena  soft  crown  glass  to  a  dense  barium  crown 
glass,  from  a  mixture  of  flint,  zinc  oxide,  58% 
soda  ash.  potash,  and  precipitated  barium  car- 
bonate. The  soft  glasses  were  melted  anil  kept 
for  6  hrs.  at  1450°  C.  and  the  harder  ones  at  1550°C. 
and  were  then  poured  into  a  hot  iron  mould  and 
annealed  from  500°  C.  to  atmospheric  temperature 
in  12  hrs.  The  potash-barium  glasses  showed  a 
decided  increase  in  brilliancy  with  increased  pro- 
portions of  barium  ;  those  with  no  soda  and  0-5BaO 
have  a  better  lustre  than  some  high-class  cut 
glasses  As  the  SiO,  and  BaO  increase,  the  glaaog 
become  more  refractory  and  those  containing 
10RO,5SiO,  were  too  viscous  to  be  poured  from 
the  crucible  at  1550°  C.  Glasses  high  in  BaO 
poured  best  and  remained  viscous  longer  than 
others.  The  most  workable  glasses  contained 
01—0-5  BaO  in  1-0RO  ami  2-5 — 1-5  SiO..  The 
highest  density  was  obtained  in  conjunction  with 
high  BaO  and  low  SiO..  which  agrees  with  Winkel- 
mann  and  Schott  s  general  formula  for  calculating 
the  density  of  glasses.  The  expansibilit  y  of  all  tin- 
glasses  was  low  for  boron-free  glasses.  I'oi 
determining  the  solubility  of  the  glasses,  accurately 
ground  plates.  8  cm.  4  cm.  x  0-35  cm., 
used.  The  surface-area  of  these  was  measured 
and  the  pieces  were  then  cleaned  thorough!;  and 
soaked  in  distilled  water  for  18  hours.  They  were 
then  placed  in  porcelain  dishes  with  200  c  c.  of 
distilled  water  and  k'-pt  at  SO'  C.  for  24  hours,  the 
atmosphere  of  the  oven  being  kept  saturated  wtti) 
moisture  so  as  to  prevent  evaporation.     The  water 
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was  then  transferred  to  a  platinum  dish  and 
evaporated  to  dryness  and  the  residue  weighed. 
Most  of  the  glasses  containing  0-1  to  0-5  BaO  in 
10  RO  and  2-5 — 5-5  SiO..  were  sufficiently  insolu- 
ble, all  those  eontaining"0-3 — 0-5  BaO  in  1-ORO 
and  2-5—5-5  Si02  being  highly  insoluble.  In- 
creasing the  BaO  lessens  the  solubility  much  more 
than  raising  the  SiO;. 

To  determine  the  devitrifiability,  pieces  of  glass 
were  placed  on  asbestos  and  heated  to  500°  C.  in 
a  muffle.  They  were  then  cooled  at  a  predeter- 
mined rate,  examined,  re-heated  to  600°  C.,  cooled 
as  before,  and  again  examined,  this  process  being 
repeated  until  they  had  been  heated  five  times, 
each  time  to  a  higher  temperature  than  before. 
None  of  the  glasses  showed  complete  devitrification, 
but  some  of  those  containing  4-5 — 5-5  Si02  were 
devitrified  superficially  after  being  re-heated  to 
700 "  C.  or  above,  this  being  attributed  to  the 
partial  volatilisation  of  soda  or  potash.  Hence 
BaO  does  not  cause  devitrification.  The  softening 
point  of  the  glasses  was  determined  by  noting  the 
temperature  at  which  a  vertical  platinum  rod 
weighted  to  give  a  load  of  6-39  grms.  per  sq.  cm. 
began  to  penetrate  the  surface  ;  a  gradual  increase 
in  the  refractoriness  of  the  glass  accompanied 
increased  BaO.  this  oxide  hardening  the  glass 
much  more  than  SiO,. 

The  change  of  viscosity  with  temperature  was 
estimated  from  the  rate  at  which  the  platinum  rod 
just  mentioned  penetrated  the  glass  whilst  the 
temperature  was  rising  steadily,  the  rate  of  drop- 
ping being  plotted  against  the  rise  in  temperature 
on  a  graph.  The  "  viscosity  range  "  was  taken  as 
the  difference  in  temperature  between  the  softening 
point  and  the  point  at  which  the  tangent  of  the 
curve  had  a  slope  of  60°.  as  at  this  point  each 
glass  reaches  the  same  degree  of  viscosity  and 
changes  it  at  a  constant  rate.  The  "  viscosity- 
range  "  does  not  vary  regularly  with  any  con- 
stituent, but  decreases  and  increases  alternately. 
The  figures  obtained  for  the  rate  of  change  of 
viscosity  (i.e.,  the  amount  the  rod  dropped  when 
the  temperature  rose  the  equivalent  of  1  millivolt) 
are  more  reliable  than  those  for  the  viscosity 
itself.  It  was  found  that  replacing  sodium  ny 
barium  decreases  the  rate  of  change  of  viscositv 
and  increases  the  "  viscosity  range  "  except  when 
all  the  sodium  is  replaced,  when  a  slight  decrease 
of  "  viscosity  range  "  is  shown. — A.  B.  S. 

Boric  acid  ;  Determination  of  - 


in  special  glasses 
P.  Nicolardot  and  J.  Boudet.  Bull.  Soc.  Chim., 
1917,  21,  97—101. 
A  modification  of  the  method  which  has  been 
attributed  to  Honig  and  Spitz  (this  J.,  1896,  742), 
but  which,  in  reality,  is  much  older  (see  Klein, 
Bull.  Soc.  Chim.,  1878,  29,  195)  is  recommended  : — 
One  grm.  of  the  powdered  glass  is  gently  fused  in  a 
platinum  crucible  with  5  grms.  of  a  mixture  of 
alkali  carbonates,  and  the  melt  disintegrated  with 
hot  water,  and  boiled  for  5  mins.  with  5  grms.  of 
ammonium  chloride.  The  silica  is  then  preci- 
pitated by  means  of  a  current  of  carbon  dioxide 
(10  mins.),  and  the  liquid  is  boiled  to  remove 
ammonia,  and  then  allowed  to  stand.  The  pre- 
cipitate will  contain  the  silica  and  all  the  metallic 
oxides  (ZnO,  CaO,  A1,03,  MgO),  whilst  the  boric 
acid  remains  in  solution.  The  precipitate  is 
washed  with  water  containing  a  little  ammonium 
chloride,  and  the  nitrate  and  washings  are  mixed 
with  5  grms.  of  pure  sodium  hydroxide,  then 
heated  to  remove  ammonium  salts,  and  evaporated 
to  100  c.c.  The  liquid  is  transferred  to  a  500  c.c. 
flask,  and  neutralised  with  hydrochloric  acid,  with 
methyl  orange  as  indicator,  after  which  it  is 
boiled  for  15  mins.  beneath  a  reflux  condenser  to 
remove  carbon  dioxide.  After  cooling,  one  drop  of 
methyl  orange  solution  is  added,  and  the  liquid 
is  titrated  with  A'/10  sodium  hydroxide  solution 
free  from  carbon  dioxide  until  yellow  again,  when 


10  c.c.  of  glycerol,  or  of  a  freshly  prepared  solution 
of  mannitol  (0-8  grm.)  in  boiling  water,  is  added, 
and  the  titration  completed,  with  phenolphthalrin 
as  indicator.  The  presence  of  magnesia  or 
alumina  does  not  interfere  with  the  determination 
of  boric  acid  by  this  method,  nor  by  the  method 
of  distilling  it  as  methyl  borate. — C.  A.  M. 

Kaolin    refining.     I.     E.     Sproat.     Trans.     Anier. 

Ceram.  Soc,  1916.  18,  767—811. 
Only  a  portion  of  the  discolouring  particles  is 
removed  by  the  customary  methods  of  refining 
kaolin,  as  they  are  small  enough  to  pass  even  a 
260  mesh  sieve  and  are  often  so  coated  with  clay 
that  they  cannot  be  separated  by  simple  blunging. 
The  suggested  method  consists  of  a  preliminary 
crushing  of  the  moderately  dry  clay  (wet  clay  is 
very  difficult  to  treat  if  the  proportion  of  dry  clay 
in  it  is  not  accurately  known)  through  corrugated 
rolls,  followed  by  a  thorough  blunging  or  grinding 
in  ball  mills  with  water  and  caustic  soda.  Two 
or  even  three  blungings  may  be  necessary  and  the 
soda  must  be  added  at  a  constant  rate  of  about 
10  c.c.  per  sec.  The  slip  is  passed  through  concrete 
troughs,  each  at  least  125  ft.  long.  2  ft.  wide  at  the 
inlet  end,  and  sufficiently  wide  at  the  outlet  for 
the  slip  to  be  only  about  1  in.  deep.  These 
troughs  must  be  quite  level,  with  smooth  sides 
and  a  slightly  rough  but  uniform  bottom.  The 
liquid  which  flows  from  the  troughs  is  mixed 
with  exactly  sufficient  sulphuric  acid  to  neutralise 
the  soda  originally  added;  this  flocculates  the 
clav.  The  fluid  is  then  run  through  a  riffled 
trough,  50  ft.  x  1  ft.  x  1  ft.,  with  a  slope  of  1  :  50, 
so  as  to  cause  a  rapid  flow,  and  then  through  a 
rotary  screen  of  120-mesh  and  into  concrete  settling 
tanks,  each  75  ft.  x  25  ft.  x  5  ft.  The  clay 
settles  within  24  hrs..  and  after  the  supernatant 
water  has  been  run  off,  the  thick  slip  is  filter- 
pressed,  the  resulting  cakes  being  dried  by  steam. 
The  cost  of  the  treatment  is  stated  to  be  Is.  6d^ 
per  ton.  The  following  precautions  are  import- 
ant : — The  clay  and  water  must  be  fed  at  a 
uniform  rate.  Double  blunging  is  essential  ; 
insufficient  blunging  causes  failure.  The  amount 
of  caustic  soda  added  must  be  adjusted  to  the 
clay.  A  constant  viscosity  of  about  1068  (referred 
to  that  of  water  as  1)  must  be  maintained  in  the 
slip  at  the  head  of  the  trough.  The  slip  should  be 
agitated  before  it  enters  the  final  trough-  Only 
just  sufficient  acid  to  neutralise  the  soda  shoidd  be 
added. 

Georgia  kaolin  treated  by  this  process  can  be 
substituted  for  all  the  English  china-clay  and  a 
portion  of  the  ball  clav  used  in  American  pottery.. 

—A.  B.  S. 


Ball  clays  :    Physical   properties  of  some  ■ 


and 


their  effects  on  porcelain  bodies.     T.  A.  Klinefelter. 
Trans.  Ainer.  Ceram.  Soc,  1916,  18,  93—105. 

In  an  attempt  to  find  an  American  substitute  for 
English  ball  clays,  various  clays  were  ground  so  as 
to  pass  through  an  18 — 20-mesh  sieve  and  were 
made  into  plain  slips  containing  only  clay  and 
water,  and  body  slips  containing  clay  50%,  flint 
30%,  and  felspar  20%,  and  water.  These  slips 
were  allowed  to  stand  for  24  hours  and  were 
then  blunged  three  or  four  times  for  several 
minutes  each  time.  Some  clays,  such  as  Sant  'a 
English  No.  1.  Knowles'  No.  12,  and  the  Kentucky 
Construction  Co.'s  Special  and  Black  clays  slaked 
readily  with  much  less  water  than  other  clays, 
such  as  Tennessee  No.  3.  Slips  containing  English 
or  verv  similar  American  clavs  left  a  larger  residue 
on  a  150-mesh  sieve  (Tyler's"  Standard)  than  slips 
made  from  the  same  clays  on  a  manufacturing 
scale.  To  avoid  this  discrepancy,  the  bodies  were 
ground  in  small  ball-mills.  The  screened  slips 
were  placed  in  plaster  moulds  lined  with  qambnc 
and  the  paste  so  produced  was  kepi  in  a.  damp 
place  for  about  3  days  t<.  obtain  a  workable  plastic 
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mass.  The  water-content  of  the  i>aste  varied 
greatly  on  account  of  the  personal  factor.  The 
paste  was  cut  into  pieces  about  5  in.  x  11  in.  <  1  in. 

and  three  pairs  of  shrinkage  marks  5  cm.  apart 
were  placet  on  each.  These  pieces  were  allowed 
to  dry  for  an  hour,  turned  on  end.  and  dried  in  a 
commercial  dryer,  and  then  the  shrinkage  marks 
were  re-measured.  The  shrinkage  of  different 
pieces  of  the  same  clay,  and  even  of  different  parts 
of  I  he  same  piece,  varied  up  1  o  I  ",,.  especially  u  lien 
some  of  the  test-pieces  were  thinner  than  others, 
but  the  average  variation  did  not  exceed  1",,. 
The  variations  in  the  shrinkage  of  the  body  mix- 
tures was  less  than  in  that  of  the  clays,  hut  even 
with  bodies  made  on  a  large  scale  the  handling 
when  in  the  plastic  state  and  the  varying  humidity 
in  I  lie  dryers  caused  a  \  ariation  in  shrinkage  in 
different  parts  of  the  same  surface  of  a  given  piece. 
The  shrinkage  on  burning  showed  similar  varia- 
tions. In  comparing  different  hall  clays  or  bodies 
made  from  them,  errors  may  easily  arise  through 
<V)  imperfect  sampling,  (ii.j  insufficient  blunging, 
(iii.)  unsuitable  consistency  or  irregular  texture, 
(iv.)  uneven  packing  when  making  test -briquettes. 
(V.)  variations  in  the  humidity  of  the  dryers,  and 
<vi.)  the  position  of  the  pieces  in  the  kiln  and 
resulting  variations  in  the   burning  temperature. 

—A.  B.  S. 

Fineness  of  [ceramic]  raw  materials;  Determination 

of  the .     F.  W.  Walker,  jun.      Trans.  Anier. 

Ceram.  Soc,  1910,  18,  499—507. 
100  ohms,  of  the  material,  dried  at  100°  C,  is 
mixed  with  water  and  the  finer  particles  are  gently 
washed  through  an  S-in.  W.  S.  Tyler  standard  sieve 
of  280-mesh,  the  residue  being  dried  at  75°  C. 
The  residue  is  then  placed  inthe  top  of  the  following 
Tyler  standard  sieves  arranged  one  above  another  : 
No.  11",  (0-0049  in.  opening),  No.  150  (00041  in.), 
No.  170  (00035  in.).  No.  200  (00029  in.),  and  No. 
2S0  (00020  in.).  The  sit  of  sieves  is  then  rapped 
in  a  Tyler  "  Ro-tap  "  machine  for  09  mins..  after 
which  a  "  one  minute  "test  is  madeand  the  amount 
of  material  passing  through  a  No.  2SII  sieve  is 
ascertained.  The  residue  on  each  sieve  is  weighed 
and  the  results  are  plotted  on  a  graph  with  the 
cumulative  percentages  of  residue  as  ordinates  and 
the  sizes  of  opening  in  the  sieves  as  abciss.e. 

—A.  B.  S. 

Felspar-ealcitc  and  felspar-magnesite  :  Fusion 
study  of  the  mineral  systems .  F.  A.  Kirk- 
pat  rick.  Trans.  Amer.  Ceram.  Soc,  1910, 
18,  575— til 8. 
From  observations  on  "  cone-mixtures  "  healed  in 
an  electric  furnace,  the  author  concludes  that 
with  the  system  orthoclase-cahite  there  is  a  well- 
defined  maximum  on  the  deformation  point  curve 
with  a  mixture  containing  271", ,  of  calcite  and  two 
well-defined  eutectics  with  :(",,  and  50%  of  calcite 
respectively.  There  apDears  to  be  no  predominat- 
ing compound  in  this  poly  •oii.ponent  system.  The 
system  orthoelase-magnesite  shows  one  eutectie 
point  at  3 %  of  magnesite  j  beyond  this  the  cum 
rises  rapidly  with  •  increasing  magnesite.  The 
system  albite-calcite  Bhows  a  long  eutertic  range 
at  lo  55 %  of  calcite  ;  beyond  this  the  curve  rises 
rapidly.  The  nl bite  used  was  \  cry  impure.  With  t  lie 
system    albite-magnesite    also,    there    was    a    long 

eutectie  range,  at  5     2ii"(l  of  magnesite,  the  effect 

of  magnesia  being,  however,  less  than  that  of  lime. 
The  lowest  fusion  point  with  mixtures  containing 
calcite  occurs  at  cone  "1  (1080  C.)  with  2.".",, 
calcite  and  7.")  ",,  a  1  bite  ;  the  lowest  fusion  point  with 
mixtures  containing  magnesite  occurs  at  cone  1J 
(1105°0.)  with  15%  magnesite  and  85%  all. id'. 
Orthoelase  and  albite  appear  to  be  decomposed  by 
calcite  but  not  by  magnesite.  The  best  types  of 
Bristol  glazes  lie  in  eutectie  areas  of  the  orthoelase- 
calcite  system.  A  list  of  So  references  to  the 
behaviour  of  analogous  mixtures  is  given. — A.  B.  S. 


Potash-felspar-eteatUe     mixture* ,-    Softening  points 

of .      \V.  S.    llowat.      Trans.   Amer.   Ceram. 

Soc.,  1916,  18,  488—491. 
MIXTURES    of    steatite    and     Maine    felspar    or    a 
sell, ted  microcline  felspar  were  made  into  small 

COnea  and  heated  in  an  electric  furnace  rapidly  to 
800°  C.  and  afterwards  at  the  rate  of  2  j  C.  per 
minute  until  they  deformed.  It  was  found  that 
with  either  kind  of  felspar  the  eutectie  contained 
17—23%  of  steatite.— A.  B.  S. 

Fireclay  body  ;    Effect  of  non-plastic  materials  on 
the    shrinkage    and    mechanical    strength     of    a 

No    :! .      \V.   C.    Millsom.    II.   S.    Kohertson. 

and  ('.  0,  Treisehel.  Trans.  Amer.  Ceram.  Soc, 
1910.    18,  524—531. 

A  No.  3  fireclay  from  Macomb,  111.,  was  mixed  with 
broken  sewer  pipe,  local  crushed  rock,  and  a 
calcined  clay  made  by  heating  the  fireclay  to  600° C, 
all  t  he  materials  being  ground  separately  anil  passed 
through  a  No.  10-mesh  sieve.  The  mixtures  were 
ground  in  a  wet  pan  for  5  mins.,  and  transferred  to  a 
small  pug-mill  fitted  with  a  2J  in.  pipe-mouthpiece. 
The  pipes  produced  were  cut  in  12  in.  lengths, 
allowed  to  dry  for  2  or  ',1  days,  and  then  set  upright 
in  a  small  rectangular  down-draught  kiln.  Four 
briquettes  were  simultaneously  madeina  small  dry- 
press  and  were  used  for  measuring  the  shrinkage. 
During  the  burning  the  temperature  rose  steadily 
from  cold  to  cone  4 — 5  (1170°C.)  in  20  hrs.and  was 
then  kept  constant  for  3  hrs.,  a  good,  thick 
bed  of  fire  being  maintained.  About  10  lb.  of  salt 
was  then  scattered  overeach  fire  in  turn,  this  salting 
being  repeated  three  times  at  intervals  of  1 — 2 
hours,  and  the  temperature  raised  to  cone  4 
after  each  salting.  A  final  dose  of  salt  was  given 
to  both  the  kiln  fires  simultaneously,  after  which 
the  fires  were  closed  and  the  dampers  lowered  until 
the  kiln  was  cold.  The  ware  was  completely 
vitrified  and  but  little  inferior  to  commercial 
I  salt-glazed  ware.  Some  of  the  pieces  cracked  on 
account  of  the  excess  of  sand  present.  The 
mixtures    with    the    highest   modulus    of    rupture 

(M  =     0&>iPd  ,   where  P  is  the  load  required  to 

crush  the  tile,  d  is  the  mean  diameter  of  the  tile. 
/  is  the  length,  and  /  t  hi'  thickness  of  wall)  consisted 
of  clay  with  20 — 40  °0  of  broken  pipe,  the  addition 
of  sand  not  increasing  the  strength.  The  smallest 
shrinkage  occurred  in  the  mixtures  of  clay  and 
broken  pipe  and  of  raw  and  calcined  clay.  The 
authors  conclude  that  added  sand  is  an  undesirable 
constituent  of  a  clay  for  drain  pipes  and  that  the 
reduction  of  shrinkage  should  be  effected  by  the  use 
of  calcined  clay  rather  than  sand,  when  this  can  be 
done  without  spoiling  the  glaze. — A.  B.  S. 


Fireclay  bodies:     Mechanical  strength   of- 


after 


repealed    heating.     F.    A.     Kirkpatrick.     Trans. 
Amer.  Ceram.  Soc,  1910,  18,  545 — 556. 

To  study  the  deterioration  of  fireclay  bodies 
on  repeated  heating,  mixtures  containing  equal 
weights  of  grog  and  clay  were  made,  the  kind  of 
clay  being  different  in  each  mixture.  All  the  1200 
test-pieces  were  burned  simultaneously,  the  rate 
of  heating  being  about  50°  C.  per  hour.  The 
temperature  reached  in  the  first  burning  was 
(1230°  C),  in  the  second  burning  cone  10  (1300  C), 
and  in  t  lie  remaining  burnings  cones  13 — 15  (1380° — 
1435°  C),  with  a  final  "soaking"  for  I  6  hrs. 
at  the  maximum  temperature.  Except  in  the 
first  burning,  the  pieces  were  set   on  edge,   with  a 

small  space  bet  ween,  and  were  exposed  tot  he  open 
fire,  many  of  them  becoming  glazed  with  kiln-dust. 
The  average  moduli  of  rupture  and  the  at 
deviation  from  the  mean  show  that  t  he  strength  of  all 
the  mixtures  increased  during  the  second  burning, 
but  decreased  in  the  third  to  the  tenth  burnings; 
\\  ilh  occasional  intervening  slight  increases  in  some 
cases.     The  apparent  sp.  gr.  and  porosity  decreased 
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(though  irregularly)  on  repeated  heating.  The  re- 
lation between  the  modulus  of  rupture  and  porosity 
is  generally  parallel  but  not  wholly  consistent. 
Neither  porosity  nor  apparent  sp.  gr.  is  changed 
much  after  the  fourth  burning  at  the  temperatures 
mentioned.  An  open-grained  and  tough  New 
Jersey  fireclay  showed  the  most  constant  results, 
and  a  brittle,  close-grained  St.  Louis  mixture 
showed  the  widest,  variations  and  became  useless 
through  cracking  after  the  fifth  burning. — A.  B.  S. 


Clays  for  grog  ;    Methods  of  calcining 


C.  B. 


Han-op.   Trans.   Amer.   Ceram.   Soc,    1916,    18, 
165—179 

After  review  ing  the  various  types  of  kilns  used  for 
the  production  of  grog,  the  author  recommends 
that  the  clay  be  burned  in  lumps  in  a  continuous  kiln 
with  small  chambers.  He  finds  that  the  Eiagcnofen 
type  is  excellent  except  for  the  amount  of  labour 
required  in  working  the  material  along  the  horizontal 
flue  from  the  bottom  of  the  upper  to  the  top  of  the 
lower  chamber.  Shaft  kilns  choke  too  readily  but 
might  be  improved  by  drawing  or  blowing  air 
mechanically  through  the  material  Inclined 
rotary  kilns  as  used  for  cement  are  too  costly  for 
burning  clay. — A.  B.  S. 


E.  T.  Montgomery  and  M.  G. 
Amer.     Ceram.    Soc,    1910, 


Chemical  porcelain. 
Babcock.  Trans. 
18,  88—92. 

Chemical  porcelain  does  not  differ  essentially  from 
other  hard-paste  porcelain  except  that  it  may  be 
more  aluminous  and  less  silicious.  For  many 
laboratory  purposes,  vessels  made  of  china  are 
quite  satisfactory,  but  true  "  chemical  porcelain  " 
must  (a.)  withstand  rapid  changes  in  temperature  ; 
(B)  be  thin,  vitreous,  and  translucent ;  (c)  the  glaze 
must  be  so  hard  that  when  the  ware  is  heated  on  a 
pipe-clay  triangle  with  a  blast  burner,  neither 
the  triangle  nor  the  contents  of  the  vessel  adhere  to 
the  glaze ;  (D )  the  glaze  must  resist  alkaline  solutions ; 
and  (e)  the  ware  must  not  bedeformed  below  a  tem- 
perature corresponding  to  Seger  cone  25  (1580°  C). 
The  biscuit  ware  may  be  fired  at  a  low  tempera- 
ture, but  the  glost  ware  requires  cone  16  (1460°  C). 
Of  nine  mixtures  tried,  the  best  body  consisted  of 
lay  sii  %,  felspar  10  %,  and  quartz  10  %. — A.  B.  S. 

Pyrometer    tubes  ;     Xotes    on    the    manufacture    of 

porcelain    .     W.    L.    Howat.    Trans.    Amer. 

('cram.  Soc.,  1916,  18,268 — 270. 

Ax  analysis  of  a  Marquardt  porcelain  tube  from 
which  the  glaze  had  been  removed  showed  SiO. 
3512%,  A120,  63-20  %,  and  K20  1-65%.  This  was" 
matched  by  a  body  composed  of  gro'g  No.  1,  45-7  ; 
grog  No.  2.  7-3  ;  North  Carolina  kaolin,  170  ; 
Florida  kaolin,  5  0  ;  Tennessee  ball  clay,  15  0  ; 
and  English  china  clay.  100  parts.  Grog  No.  1  was 
■omposed  of  calcined  alumina  70,  North  Carolina 
iaolin  22.  and  potash  spar  8%.  Grog  No.  2  was 
omposed  of  potash  spar  64,  and  calcined  alumina 
,36%.  Each  grog  was  calcined  at  cone  19  and 
■rushed  so  as  to  pass  a  120-mesh  sieve.  The  body 
.vas  wet-ground  in  a  ball-mill  and  filter-pressed. 
Tubes  made  by  extrusion  warped  badly,  but 
hose  cast  in  simple  plaster  moulds  were  quite 
iatisfactory.  The  casting  slip  was  made  by  adding 
sodium  carbonate  and  silicate  to  the  filter-pressed 
>ody  and  blunging  the  mixture  with  water.  The 
;lip  had  a  sp.  gr.  of  1-874  and  200  c.c.  of  it  required 
-  mins.  to  flow  through  the  viscometer  (U.S. 
,iureau  of  Standards).  The  tubes,  suspended  in 
pecial  saggars,  were  biscuited  at  cone  05  (1000  ( '  ). 
dazed  with  a  mixture  corresponding  to  (0-15K2O. 
>20  MgO,  0-65  CaO)  1-0  Al.O,.  10-0  Si02,  and 
mrned  at  cone  17  (1480=  C).  The  tubes  compared 
avourably  with  those  made  at  the  Marquardt 
actory,  but  would  be  improved  by  a  morerefractorv 
tlaze.— A.  B.S. 


Tunnel    kiln  ;     A    continuously    operated 


for 


high-grade  clay  tcare.  L.  E.  Barringer.  Trans 
Amer.  Ceram.  Soc,  1916,  18,  100 — 123. 

A  description-  of  the  Pidier-Mai  ch  kiln  at 
Keasbey.  N.  J.  is  given.  It  consists  of  a  simple 
tunnel.  197  ft  long,  with  two  furnaces  on  each  side 
near  the  middle.  The  kiln  holds  36  cars  which  carry 
the  goods  and  are  move  1  forward  one  car-length 
every  two  hours.  Each  car  will  carry  S7  saggars 
12  in.  diam.  by  6  in.  high  inside  measurement. 
Three  tons  of  coal  is  used  daily  for  burning  porcelain 
in  saggars  at  1400°  C.  ;  for  burning  firebricks  at 
1400°  C.  6  cwt.  of  coal  is  required  for  each  1000 
bricks.  The  labour  cost  is  10%  less  than  for 
periodic  kilns  and  the  life  of  the  saggars  is  16 
greater  Repairs  cost  the  same  as  for  periodic 
kilns  with  the  same  output. — A.  B.  S. 

Clay    trials  ;      Methods    for    saturating    for 

absorption  and  porosity  determinations.  M.  F. 
Beecher.  Trans.  Amer.  Ceram.  Soc,  1916,  18 
73—79. 

After  reviewing  published  methods  and  making  a 
seriesof  tests,  the  authorconcludesthat.for  ordinary 
laboratory  determinations  of  porosity  and  absorp- 
tion, saturation  by  boiling  in  water  for  45 — 60  mins. 
is  sufficiently  accurate.  Where  exceptional  accuracy 
is  required,  the  most  effective  means  of  saturation 
consists  in  immersing  the  samples  in  boiling  water 
and  subjecting  them  to  a  vacuum  of  29  in.  mercury 
for  3  hrs.  and  then  immersing  them  in  water  at 
room  temperature  for  96  hrs.  The  customary 
method  of  immersion  in  cold  water  gives  low 
results,  even  after  a  week's  soaking.  Immersion  in 
cold  water  with  subsequent  subjection  to  a  vacuum 
also  gives  low  results. — A.  B.  S. 

Drain    tile   [pipes]  ;     Comparison    between    sodium 

sulphate  and  freezing  tests  for .     H.  F.  Staley. 

Trans.  Amer.  Ceram.  Soc,  1916,  18,  642 — 683. 

The  author  found  that  the  following  method  is 
quicker,  more  convenient  and  more  economical  than 
any  other  freezing  or  sulphate  tests  he  has  tried,  one 
treatment  by  this  process  being  equal  to  two 
treatments  by  the  customary  method  of  freezing  the 
tile  whilst  partially  immersed.  Samples  were 
immersed  in  a  15%  solution  of  sodium  sulphate 
at  21"  C.  (70°  F.)  for  48  hrs.,  then  placed  in  a  dryer 
at  110°  C.  for  7  hrs.  Subsequent  treatments 
consisted  in  immersing  the  samples  in  the  solution 
for  16  hrs.  and  then  placing  them  in  the  dryer  for 
7  hrs..  the  intervening  hour  in  each  24  hrs.  being 
used  for  transferring  and  examining  the  samples. 
The  method  is  inapplicable  t  o  concrete  articles  as  the 
sulphate  attacks  cement. — A.  B.  S. 

Dryer-scum    [on    clay    products]  ;     Dissociation    of 

calcium  sulphate  and  the  removal  of .     A.  E. 

Williams.   Trans.  Amer.  Ceram.  Soc,    1916,   18, 
271—276. 

Dryer  scum  is  customarily  removed  by  finishing 
the  burning  of  the  goods  under  reducing  conditions, 
but  this  tends  to  spoil  the  colour  of  red  ware.     The 
author's  experiments  showed   that  at    800°  C,   in 
the    presence    of    a    high    percentage    of    carbon 
monoxide,  gypsum  mixed  with  4  times  itsweightoi 
clay   is    completely  and  rapidly  reduced.     Brie  ks 
scummed  during  drying  were  burned  in  an  oxidising 
atmosphere  at  700°  C.  and   then   for   0    hrs.   in  a 
reducing  atmosphere  at  700 — 800    C.  Tin- kiln-gases 
contained  2%  of  oxygen  and  in  one  case  1  '.  %  and 
in  the  other  4%  of  carbon  monoxide      The   tiring 
was  finished  under  oxidising  conditions  at    limn    (' 
No  improvement  resulted.      It  was  found  that  the 
customary  use  of  barium  carbonad  is  effective,  and 
that  it  can  be  satisfactorily  replaced   by   barium 
fluoride,     hydrated     barium"     hydroxide,      sodium 
oxalate,  and  sodium  fluoride — A.  B.  S- 
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Slags  [jrom  coal  ash];    Method  ot  testing  the  corrosive 

actioti    of    on   firebrick.       G.    H.     Brown. 

Trans.  Amer.  Ceram.  Soc,  1910.  18,  277 — 281. 

A  SLAG  may  penetrate  a  firebrick  by  capillary  at  trac" 
tion  as  well  as  by  dissolving  the  brick-material- 
Hence  the  author  objects  to  the  customary 
method  of  placing  the  slag  in  a  depression  in  a  fire- 
brick or  in  a  cell  cemented  to  the  brick,  and  prefers 
to  place  the  bricks  on  end  in  fireclay  boxes,  each 
!»  in.  x  8  in.  x  3  in.  internally,  and  burned  at  cone  12 
before  use.  The  bricks  are  "packed  on  two  sides  with 
finely-ground  slag  and  lh>-  boxes  with  their  contents 
are  heated  in  a  down-draught  kiln  at  a  temperature 
reaching  1400°  C.  in  30  hrs.,  reducing  conditions 
being  maintained  during  the  last  12  hrs.  In  this 
manner,  a  considerable  portion  of  the  brick  is  sub- 
jected to  the  act  ion  of  the  slag  and  structural  defects 
are  readily  detected.  The  use  of  so  large  an  amount 
of  slag  reduces  errors  due  to  changes  in  itscomposi- 
tion  and  facilitates  a  study  of  the  time-effect.  The 
author  found  that  the  slag  prepared  from  coal  ash 
and  also  a  synthetic  mixture  of  similar  composition 
vigorously  attacked  silica  and  bauxite  bricks, 
penetrating  to  the  centre  and  producing  a  honey- 
comb structure.  A  magnesite  brick  showed  penetra- 
tion to  the  centre  and  considerable  solution  at  the 
surface,  whilst  a  carborundum  brick  showed  no 
penetration  but  excessive  surface  solution.  Some 
brands  of  clay  bricks  were  not  attacked  at  all,  but 
others  which  were  under-burned  or  contained 
coarse  grog  were  irregularly  penetrated. — A.  B.  S. 


Terra-cotta  glazes  ;    Influence  of  variable  silica  and 

alu7nina  on .     B.  B.  Keeler.     Trans.  Amer. 

Ceram.  Soc.,  1916,  18,  2S2— 311. 

In  opposition  to  Seger,  the  author  considers  that 
no  ratio  between  the  silica  and  alumina  can  be 
correct  for  all  the  BO  combinations  in  glazes, 
and  that  within  wide  limits  any  BO  will  form  a 
glaze  if  the  proper  proportions  of  silica  and  alumina 
are  present  and  the  glaze  is  properly  heated.  For 
ordinarv  terra-cotta  glazes  the  following  limits 
are  safe":— 0-2— 0-4KNaO,  0-1— 0-6  CaO,  01—0-4 
ZnO,  002— OlMgO,  002— 0-3BaO,  00— u-OPbO, 
02 — 0-5Al.,O3,  1-5 — 4-OSiOj  and  002— 015SnO2. 
Experiments  in  which  the  BO,  A1203,  and  Si02 
were  all  varied  showed  that  high  alumina  and  low 
silica  usually  produce  immature  glazes  which,  when 
they  fuse,  tend  to  flow  and  to  craze.  Low  alumina 
and  low  silica  induce  crazing,  pinholes,  and 
immaturity,  and  stannic  oxid  e  is  not  dissolved .  High 
silica  and  alumina  produce  beading,  immaturity,  and 
waviness  but  no  crazing.  Low  alumina  and  high 
silica  give  fairly  bright  glazes  which  show  waviness 
and  become  rougher  if  the  alumina  is  increased. 
Glazes  and  matts  containing  OlPbO  and  low 
felspar,  with  0 -2  to 0 -35  Al B0  „ and  1  -5 to 2 -25SiO t  are 
good  and  cover  the  body  well  at  cone  2  (1120°  C). 
Low  felspar  with  high  ZnO  and  MgO  produces  a 
good  glaze  above  cone  3  (1140°  C),  but  the  glaze 
must  contain  0-35Al2O3  and  2SiO?  for  use  at  cone 
3.  High  K20  produces  good,  bright  glazes  with 
0-4-O-5A1O,  and  2-4-2-9Si02  at  cone  4  (1100°  C). 
High  MgO'and  ZnO  and  low  K20  limit  the  A1203 
to  0-4—0-48  and  the  KiO,  to  2-00 — 2-68  at  cone  4. 
but  with  fairly  high  K20  and  less  MgO  and  ZnO 
the  fusing  point  is  lowered,  the  alumina  range 
is  slightly  increased,  and  the  silica  range  changed 
to  2-4 — 2-9Si02.  Other  experiments  showed  thai . 
f«u-  good  matt  glazes,  it  is  desirable  to  use  a  rather 
hard  felspar,  and  a  mixture  containing  at  least 
0-35K2O,  less  than  0-35Z&O,  and  low  CaO.  For 
clear  glazes.  0  3K20,  0-3CaO,  0-3ZnO,  0-OSBaO, 
and  005MgO  is  good  at  cone  4.  The  materials. 
duration  oi  burning,  and  time  of  cooling  influence 
lb,-  results,  and  glazes  made  of  the  same  materials 
but  derived  from  different  sources  differ  widely  in 
their   behaviour. — A.  B.  S. 


Bristol  glazes  compounded  on   the   norm   basis  ;    A 

xlndy    of .     A.    S.    Watts.    Trans.      Amer. 

Ceram.   Soc,   1910.    18,   424—430. 

Staley  (Trans.  Amer.  Ceram.  Soc,  1911,  13, 
12(1;  compare  Purdy,  tVis  J.,  1912,  1128)  has 
shown  that  the  classification  of  glaze  compositions 
into  "  norms  "  reduces  the  study  of  glazes  to 
that  of  a  three-component  system.  Ordinary 
Bristol  glazes  contain  the  following  oxides : — 
K20  and  Na2t)  introduced  as  felspar  (a  mixture  of 
mil  rocline  and  albite) ;  Cat)  introduced  as  whiting, 
GaCOj ;  zinc  oxide,  ZnO;  Al2(>3  introduced  in 
felspar  and  kaolin  ;  Sit).,  introduced  in  felspar, 
kaolin,  and  as  free  silica  (Hint  ).  The  minerals 
which  would  normally  form  in  Bristol  glazes 
are  microcline  (K20,A1.03,6Si02),  albite  (Na.O, 
Al.,O3,0SiO„).  anorthite  (CaO,Al  ,0„2SiO .,).  wol- 
lastonite  (CaO.SiO,),  willemite  (2ZnO,SiO.),  and 
sillimanite  (ALO^SiO.).  Two  series,  each  con- 
taining 45  mixtures,  were  prepared  to  correspond 
to  mixtures  of  (i.)  felspar,  willemite. and  wollaston- 
ite  and  (ii.)  felspar,  willemite,  and  anorthite. 

Series  I.  The  temperature  of  deformation  of  the 
various  components  and  eutectics  was  :  felspar, 
cone  6  (1250°  C);  willemite,  cone  13  (1390°  C); 
wollastonite,  cone  8  (1290°  C.)  ;  felspar-willemite 
eutectic  (0-525Na2O,  0-225K!2O,  0-250ZnO), 
0-75Al2O3,  4-625Si02,  cone  2  (1170°  C);  willemite- 
wollastonite  eutectic  (0-5CaO,  0-5ZnO,  0-7oSiO2), 
cone  5 — 6  (1240°  0.) ;  and  one  ternarv  eutectic 
(0175Na,O,  0075K2O,  0-375OaO,  6-375Zn<>. 
0-25Al2O3,  206  Si02),  deformed  atcone  1  (1150°  C). 
The  glazes  of  this  series  do  not  opacify  if  0-5  or  more 
equivalent  of  felspar  is  present  or  unless  the  willem- 
ite exceeds  0-25  equivalent.  At  cone  4,  the 
mixtures  approaching  the  ternary  eutectic.  have  a 
brilliant  gloss  and  towards  the  willemite  end  of  the 
triaxial  diagram  a  satin-like  texture  is  developed; 
the  other  mixtures  are  matt  or  pinholed. 

Series  II.  The  deformation  point  of  anorth- 
ite is  cone  18  (1500°  C);  of  the  willemite-anorthite 
eutectic  (0-25CaO,  0-75ZnO,  0-25Al2O3,  0-875 
SiO:)  cone  5  (1230°  C).  The  lowest  deformatioD 
temperature  is  that  of  the  felspar-willemitfl 
eutectic  shown  in  Series  I.  Mixtures  containing 
less  than  0-25CaO  or  more  than  0-25ZnO  tend  to  be 
opaque.  Crazing  only  occurs  with  mixtures 
containing  more  than  0-5  felspar  or  less  than  0-25 
CaO.     All  the  glazes  in  this  series  are  matt. 

The  fusion  point,  of  Bristol  glazes  is  lower  if 
the  lime  is  present  as  wollastonite  than  if  it  is 
introduced  as  anorthite.  The  presence  of  willem- 
ite also  reduces  the  maturing  temperature  of  the 
glaze.  A  low  felspar  content  is  necessary  to  avoid 
crazing  and  more  than  0-25  willemite  must  be 
present  to  make  the  glazes  glossy. — A.  B.  S. 

Bristol   glazes   compounded   on    the    eutectic   basis ; 

Study  of .  A.  S.  Watts.  Trans.  Amer.  Ceram. 

Soc,  1916,  18,  631—641. 
The  most  fusible  mixture  of  modern  Bristol  glaze 
t  ype  was  found  to  be  produced  by  mixing  Canadian 
felspar  59-62,  whiting  803,  zinc  oxide  6-50,  Florida 
kaolin  13-81,  and  flint  1204%,  corresponding  t'> 
(0-4KNaO,  0-3CaO,0-3ZnO)0ti0Al2O,.:;  r.r.sio..  It 
deformed  at  cone  03  (1040°  C).  Glazes  were  made 
of  this  and  allied  mixtures  and  burned  at  CO 
03 — 01  (1040° — 1080"  C.)  and  cone  4  (llfl0°C). 
and  it  was  found  that  there  is  a  rapid  increase  of 
glossiness  with  a  slight  increase  of  felspar,  greater 
white  opacity  with  more  ZnO,  and  a  greater  cream 
opacity  with" more  Cat).  Allowance  must  be  made 
for  a  slight  volatilisat  ion  of  the  ZnO.— A.  B.  S. 

Bristol    glazes ;     Effect    of   clay    on    the   fusibility 

of .     E.  C.  Hill.  Trans.  Amer.  Ceram.  Soc, 

1916,   18,  508 — 518. 
The    results    of    experiments    by    B.    C.    Purdy 
(1  bis  .!..  1903,  1047)  on  Bristol  glazes  showed  that  in 
glazes  composed  of  felspar,  whiting,  zinc  oxide,  (lay. 
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and  flint,  the  amount  of  clay  which  gave  the  most 
fusible   glaze   decreased   as  the   felspar   increased 
at  the  expense  of  the  whiting,  so  that  the    most 
fusible  glaze  produced  hv  him  (1035°  C.)  contained 
0-4    felspar,  0-2CaO,  0"4ZnO,  008  clav,   and    008 
flint.  Purdy  also  found  (this  J.,  1911,  1385)  that  for 
porcelain  glazes  made  of  the  same  materials  and 
with  an  A1203  :  SiO,  ratio  of  1  :  6,  increase  of  clay 
decreased    the    fusibility.     As   these    experiments 
left  some  doubt  as  to  the  amount  of  clay  required 
for  different  proportions  of  CaO  and  ZnO  to  form  a 
fusible  glaze,  the  author  planned  a  series  of  glazes 
to  cover  additions  of  clay  between  the  ones  used 
in  Purdy's   two  series.     He  found   that  with   an 
A1203  :  Si02  ratio  of   1  :  6   and  CaO  :    ZnO=3  :  1, 
any  addition  of  clay  up  to  0-3  equiv.  makes  the 
glaze  more  fusible  and  confirms  Purdy's  results, 
but    with    CaO  :  ZnO  =  1:1,    clay  increases    the 
fusibility  up  to  002  equiv.  and  further  additions 
decrease  it.     The  author  found  that  glazes  contain- 
ing 0-30  equiv.  of  clay  are  more  refractory  than  any 
containing   less  clay   or   none,  though   Purdy    has 
stated  that  this  equiv.  of  clay  is  present  in  the  most 
fusible  glaze  of  its  type.     With  CaO  :  ZnO  =  1:3, 
the  glaze  with  005  equiv.  clay  is  only  slightly  more 
fusible  than  those  free  from  clay,  and  any  further 
addition  makes  the  glaze  more  refractory.     Hence, 
within  the  limits  studied,  the  most  fusible  glazes 
were  those  with  a  CaO  :  ZnO  ratio  of  3  :  1  and  an 
increase  of  either  base  reduced  the  fusibility.  An 
increase  in  the  proportion  of  silica  increases  the 
fusibility,  but  the  clay  must  then  be  lower  to  secure 
a  readily  fusible   glaze.     The   author   points   out 
that  if  Purdy  had  added  silica  instead  of  clay  to  his 
earlier  series  of  glazes  the  fusibility  would  have  been 
greatly  increased  and  that  the  fusing  point  of  these 
glazes  would  have  been  higher  if  clay  alone  and  not 
a  mixture  of   clay  and  flint  had   been  used.     He 
agrees  with  Purdy  that   in   glazes  devoid  of  ZnO 
the  clay  must  be  present  in  0-3  equiv.  (irrespective 
of  the  silica  ratio)  in  order  to  have  the  maximum 
fusibility,    but   adds   that   with    the   lowest   Si02 
used  (2-0  equiv.),  increase  of  clay  up  to  0-3  did  not 
increase    the    fusibility.     With    each    increase    of 
SiO,,  however,  up  to  that  giving  the  most  fusible 
mixture,    the    effect    of    clay    in    increasing    the 
fusibility  was  greatest  with  4  0  Si02. — A.  B.  S. 


for  sanitary  ware. 


Leadless  glazes  ;   Fritted  — 

C.  W.  Parmelee  and  G.  A.  Williams.   Trans".  Amer. 
Ceram.  Soc,  1916,  18,  812—841. 

For  sanitary  ware  burned  at  cone  7  (1230°  C.)  the 
best  range  of  RO  in  the  glaze  was  found  to  be 
within  the  following  limits  : —  0-4 — 0-6K2O, 
0— 0-3ZnO,  and  04— 0-6CaO,  the  other  oxides  being 
0-5— 0-6A1203,  5Si02,  0-5B,O3.  The  use  of  soda 
instead  of  potash  increased  the  range  within  which 
good  glazes  could  be  obtained.  Glazes  within  the 
limits  mentioned  do  not  readily  craze,  but  become 
opalescent  with  an  excess  of  alkali  or  boric  acid. 
The  best  glaze  obtained  was  composed  of  : — Frit  : 
nitre  1212,  whiting  400,  flaky  boric  acid  I860,  and 
flint  2520  ;  mill  batch  :  frit  1450,  whiting  366, 
felspar   1671,   Florida    clav    516,    and    flint   240. 

—A.  B.  S. 


Enamels  ;     An   attempt   to  fit  - 
bodies.     F.    A.    Kirkpatrick, 


—  to    plastic    clay 
H.    C.     Arnold, 


and  C.  F.  Geiger.     Trans.  Amer.  Ceram.  Soc, 
1916,    18,    139—164. 

The  authors  have  endeavoured  to  apply  an  enamel 
coating  to  a  stiff,  plastic  column  of  clay  extruded 
through  a  die,  the  column  being  afterwards  cut 
into  bricks.  To  secure  a  perfect  fit  between 
glaze  and  clay  there  must  be  sufficient  adhesion 
between  them  and  they  must  both  shrink  to  the 
same  extent  and  at  the  same  rate.  The  enamels 
were  ground  wet  in  ball-mills  for  2  hrs.  and  were 
then  passed  through  a  100-mesh  sieve.  The 
percentage  of  water  in  each  was  determined  and 


various  electrolytes  and  water  were  then  added 
and  the  mixtures  were  shaken  by  hand  for  3  mins. 
The  viscosity  of  each  slip  was  determined  in  an 
Ostwald  viscometer.  The  following  methods  for 
regulating  the  shrinkage  of  the  enamel  and  its 
adhesion  to  the  clay  were  used  : — Precipitation 
oj  colloidal  silicates  in  the  enamel.  Sodium 
silicate  solution  and  afterwards  either  magnesium 
or  aluminium  chloride  solution  in  the  proportion 
of  65  :  35  were  added  to  the  wet  enamel.  Decrease 
of  viscosity  occurred  with  small  amounts  of  the 
reagents,  but  an  increase  with  larger  additions, 
particularly  in  the  mixtures  containing  aluminium 
chloride.  The  enamels  so  treated  had  too  little 
shrinkage  and  adhesion  and  flaked  on  drying. 
Coagulation  by  salts  :  Divalent  ions  from  MgSO, 
and  CaClj  gave  the  least  increase  in  viscosity  ; 
the  trivalent  ion  from  A12(S04)„  A1C13,  or  alum 
gave  greater  viscosity,  and  the  stannic  ion  from 
SnCl4  gave  the  greatest  viscosity.  The  effect  of 
zinc  chloride  resembled  that  of  trivalent  and 
quadrivalent  rather  than  of  divalent  ions.  All 
these  enamels  flaked  or  cracked  in  use.  Coagula- 
tion by  acids  :  Hydrochloric,  oxalic,  and  boric 
acids  increased  the  viscosity  but  caused  bad  flaking 
and  cracking.  Coagulation  by  alkalis  :  The  addi- 
tion of  up  to  10%  of  sodium  carbonate  or  borax 
increased  the  viscosity  but  the  enamels  lacked 
adhesion.  Precipitation  of  colloidal  silica  in  the 
enamel  by  adding  a  9%  solution  of  sodium  silicate 
and  then  a  1-82%  solution  of  hydrochloric  acid 
or  a  9  %  solution  of  oxalic  acid,  so  that  the  mixture 
contained  80%  sodium  silicate,  gave  poor  results 
with  hydrochloric  acid  but  good  with  oxalic 
acid,  using  4 — 6%  of  the  mixed  reagents.  The 
enamels  then  thickened  greatly,  some  setting  to  a 
jelly.  Substituting  calcium,  barium,  and  zinc 
oxalates  for  the  oxides  or  carbonates  of  these 
metals  in  preparing  the  enamels  doubled  the  viscos- 
ity and  produced  enamels  which  gave  a  large 
percentage  of  perfect  trials,  but  the  price  of  the 
oxalates  is  prohibitive.  Increase  of  clay  content 
to  35%,  followed  by  the  addition  of  3 — 5% 
of  sodium  silicate  and  1 — 3%  of  oxalic  acid  gave 
perfect-fitting  enamels  on  one  clay,  and  might 
be  used  with  advantage  in  some  cases.  Addition  of 
organic  colloids.  The  addition  of  1  %  of  starch  or  of 
0o — 0-5%  of  gum  tragacanth  proved  to  be  the 
most  readily  applicable  method  of  attaining  the 
desired  result.  Glue  was  not  satisfactory.  The 
influence  of  time  on  the  viscosity  and  adhesion  of 
the  enamel  is  important,  but  less  so  with  mixtures 
containing  sodium  silicate  and  oxalic  acid  than 
with  others. — A.  B.  S. 

Ground-coats   for    sheet-iron     enamels  ;      Effect     of 

variation    in    the    composition    of .      R.    R. 

Danielson.     Trans.    Amer.    Ceram.    Soc,    1916, 
18,  343—362. 

In  an  enamel  corresponding  to  0-25K,O,  0-5Na2O. 
0-25CaO,  015Al2O3,  20SiO2,  0-5B2O3,  0-25F2, 
part  of  the  first  three  oxides  was  replaced  by 
0  01— OOlCoO  or  by  0  01— OOSNiO,  or  by  0  02— 
0-114MnO2,  or  by  equivalent  mixtures  of  these 
oxides.  The  mixed  materials  were  fritted  in  gas- 
fired  crucibles,  stirred  to  eliminate  bubbles,  and 
kept  at  the  maximum  temperature  until  free  from 
undissolved  matter.  After  about  3  hrs.  the  frit  was 
poured  into  water,  dried,  mixed  with  S  %  of  ball 
clay  and  1  %  of  borax,  the  latter  being  added  in  hot 
solution,  and  ground  in  porcelain  ball  mills  with 
40  %  of  water  for  20  hrs.  Trials  w  ere  made  on  iron 
elates  which  had  previously  been  scaled,  pickled, 
washed,  and  dried.  Increasing  the  CoO  improved 
the  quality  and  increased  pinholes.  Increasing  the 
NiO  decreased  bubbling,  but  the  enamels  were  not 
very  smooth.  Increasing  CoO  and  decreasing 
NiO  removed  bubbling  and  gave  a  good  texture. 
Increasing  JInOj  ga^e  a  very  smooth  enamel 
with  some  bubbles.  Increasing  CoO  and  decreas- 
ing  MnO,  reduced  the  number  of  fine   bubbles. 
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Increasing  Si02  or  CaO  increased  pinholing. 
Decreasing  B203  increased  j)iidi(iling  and  blisters 
Tests  with  a  1  lb.  weight  dropped  from  varying 
heights  on  the  ground  coats  snowed  thai  CoO  and 
NiO  have  similar  toughening  action,  but  Mn02 
decreases  toughness.  The  addition  of  CoO  or  NiO 
to  MnO,  increases  the  toughness.  The  introduc- 
tion of  part  of  the  flint  into  (lie  frit  increases  the 
toughness,  but  makes  the  frit  more  refractory. 
Enamels  with  low  li;,03  or  high  CaO  are  not 
satisfactory.  Variations  in  Sb2o3  do  not  affect 
the  toughness  hut  alter  the  opacity.  When  a 
white  coal   is  applied  to  the  ground'   coat.    CoO 

should  I"'  present  in  the  latter.  The  best  ground 
coats  were  obtained  with  a  mixture  containing 
0-1",,  CoO  and  0-75%  NiO.  which  was  heated 
on  the  steel  until  tin-  enamel  turned  black.  As 
NiO  is  cheaper  than  CoO  the  use  of  both  oxides 
instead  of  cobalt  oxide  alone  is  desirable. — A.  B.  S. 

E tunnel  ;    Jlciit-lrimsniission  of - 


.     E.  P.  Poste. 
Trans.  Amer.  (cram.  Soc,  1916,  18,  570 — 574. 

The  author  endeavoured  to  ascertain  the  effect 
of  the  enamel  itself  and  the  influence  of  surface- 
condition  on  the  transmission  of  heat  through  it 
by  filling  small  cylindrical  enamelled  dishes,  each 
3  in.  deep  and  5  in.  diameter,  with  water  and 
noting  the  time  required  to  evaporate  500  c.c.  of 
water.  Copper  dishes  required  140  mins.,  plain 
steel  dishes  153  mins.,  enamelled  steel  (4  coats) 
179  mins.,  when  heated  on  a  water-bath.  With 
steam  at  atmospheric  pressure  the  times  were 
reduced  to  106,  117,  and  164  mins.  respectively, 
whilst  with  steam  under  a  pressure  of  10  lb.  per  sq. 
in.  the}  were  only  16,  19,  and  73  mins.  The  results 
show  that  enamelled  steel  transmits  heat  more 
slowly  than  the  plain  metal,  the  retardation  being 
slight  with  hot  water  and  much  greater  with  steam 
under    pressure. — A.  B.  S. 

Report  of  the  Refractory  Materials  Committee  of  the 
Institution   of   Gas   Engineers.      See  IIa. 


Patents. 

[Glass]    pot  ;      Reversible  - 


G.  A.  Shields, 
Columbus.  Ohio.  U.S.  Pat.  1.226.022,  Mav  15, 
1917.    Date  of  appl.,  Oct.  26,  1914. 

An  integral  reversible  glass  pot  comprises  two 
receptacles  placed  base  to  base  and  connected 
by  a  narrow  neck  in  the  centre,  this  forming  an 
annular  groove  for  an  operating  tool.  A  central 
boss  projects  from  the  bottom  into  each  receptacle 
and  an  air  duct  extends  through  both  bosses  and 
the  connecting  neck. — W.  F.  F. 

Ware-kiln.    A.  B.  Klay,  Modesto,  Cal.    U.S.  Pat. 
1,226,535,  May  15,1917.  Date  of  appl.,  May  31,  lit  Hi. 

THE  heating  chamber  is  provided  with  a  series  of 
openings  in  the  bottom  and  a  corresponding  series 
of  flues  in  the  top,  the  openings  in  the  bottom 
being  connected  with  separate  interconnected 
furnaces  below.  A  number  of  stacks  communicate 
with  opposite  sides  of  the  chamber  along  its  length. 
and  means  are  provided  in  the  top  of  the  chamber, 
at  a  distance  from  the  furnaces,  for  feeding  the 
latter  with  fuel.— YV.  F.  F. 

Dental    cement.        .1.     I-;.     Mahan.    Swissvale,    Pa., 
Assignor'  to  I,.  S.  Smith  and  Son  Manufacturing 
Co..   Pittsburgh,   Pa.     U.S.  Pat.   1.226.232.   May 
15,  1917.     Kate  of  appl.,  June  13,   1916. 
A  dental  cement  consists  of  /.inc.  bismuth,  mag- 
nesium,  and    manganese   oxides,   and   about    2-5% 
of  copper  silicate. —  W.  I".  1". 

I;,  i  nullity  bodies:     Manufacture  of—   .      If.   F. 
Chappell,     Assignor    to    .Mineral     Products    Cor- 
poration.    New     York.         Q.S.     1'at.      1,226,750 
May  22.  1917.     Date  of  appl..  Nov.   15,   1916. 

ALUNITK   is   calcined   and    then   leached,   and   the 


product,  with  or  without  an  intimate  mixture  of 
fireclay,  is  heated  to  such  a  temperature  as  to 
cause  the  material  to  hind  together. — W.  F.  F. 

Abrasive  mat*  rial  ;    Method  of  making .    H.  T. 

Kalians.  Brookline,  Mass.,  Assignor  to  The 
Exolon  Co..  Cambridge,  Mass.  U.S.  Pat. 
l,226,892,May  22.1917.  Dateof  appl. .May  7.1915. 

The  substances  from  which  the  material  is  to  be 
made.  e.g.,  aluminous  material,  are  fused  in  an 
elect  l  ie  furnace  and  poured  in  a  thin  stream  on  to  a 
surface  which  is  moved  in  such  a  way  that  the 
material  solidifies  in  thin  layers. — W.  F.  F. 

Silicon  carbide  refractory  articles.  The  Carborun- 
dum Co.,  Ltd..  Manchester.  From  F.  J.  Tone, 
Niagara  Kails.  N.Y..  U.S.A.  Knir.  Pat.  loc..:::.:4. 
Sept.  11.  1916.    (Appl.  No.  12,827  of  1916.) 

SEE  U.S.  Pat.  1.204,211  of  1916  ;  this'J.,  1910,1261. 

Insulator  and  composition  of  material  for  [electrical] 
insulating  and  oilier  purposes.  U.S.  Pat. 
1.220.088.     Sec  XI. 
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Sands  [for  mortar]  ;    Colorimctric  determination  of 

organic  impurities  in. .     D.  A.  Abrams  and 

O.  E.  Harder.    Chem.  Engineer,  1917,  25,  9—11. 
Analyst.  1917,  42,217—218. 

Two  hundred  grms.  of  the  dry  sand  is  digested, 
with  occasional  stirring,  for  24  hours,  with  100  t  .c. 
of  3%  sodium  hydroxide  solution  and  the  extract 
filtered.  Ten  c.c.  of  the  clear  filtrate  is  diluted  to 
5o  c.c.  with  water  and  the  colour  compared  in 
Nessler  cylinders  with  that  of  a  freshly-made 
solution  of  sodium  t .annate,  which  is  prepared 
by  mixing  10  <•.<■.  of  a  2  "„  solution  of  tannic  acid 
in  10  %  alcohol  with  90  c.c.  of  3%  sodium  hydroxide 
solution,  and  allowing  the  liquid  to  stand  for  24 
hours.  From  1  to  l0  c.c.  of  this  solution  is 
diluted  to  50  c.c.  with  water  for  the  comparison, 
and  the  colour  value  in  parts  of  tannic  acid  per 
million  of  the  sand,  is  100  times  the  number  of 
c.c.  of  the  sodium  1  annate  solution  necessary  to 
match  the  colour.  This  test  has  proved  that  t lien- 
is  a  relationship  between  the  amount  of  organic 
impurities  and  the  colour  values,  and  that  sands 
with  high  colour  values  give  low  results  in  mortar 
tests.  Approximate  comparisons  between  tin- 
colour  values  of  sands  and  the  strength  of  the 
mortars  made  from  them  indicated  that  a  colour 
value  of  250  corresponded  to  a  loss  of  about. 
10  to  20 °u  of  compressive  strength  in  a  1  :8 
mortar;  a  value  of  500  to  a  loss  of  15  to  30' 
1000  to  a  loss  of  20  to  40%  ;  2000,  to  25  to 
and  3000  to  30  to  60%  loss. — C.  A.  M. 

Silica    brick    mixtures;      Volume-changes    of . 

A.  V.  Bleininger  and  D.  \Y.  Boss.    Trans.  Amer. 
Ceram.  Soc.,  1916.  18,  519—523. 

The  amount  of  permanent  expansion  of  silica 
bricks  (0-375  to  0-438  in.  per  linear  ft.)  is  usually 
considered  the  criterion  of  proper  firing.  For  the 
complete  conveision  of  quartz,  to  cristobalite.  the 
calculated  expansion  is  13-4%,  but  in  practici  this 
conversion  is  never  complete  and  the  formation  of 
tridymite  causes  an  additional  expansion.  The 
authors  tired  2  in.  cubes  of  a  prepared  silica  brick 
mixture  containing  quartzite  rock  from  Tyrone, 
Pa.,  U.S.A.,  to  temperatures  of  1200  -1500  0., 
with  a  temperature-rise  of  20  C.  per  hour,  tic- 
cubes  being  held  at  the  maximum  temperature 
for  I  hours.  The  original  and  subsequent  volumi  - 
of  the  <  ubes  were  measured  in  a  Seger's  volumeno- 
meter and  the  linear  expansion  was  measured 
directly.  The  results  show  that  expansion  occurs 
at    1200    C,  though   no  appreciable  formation   at 
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cristobalite  occurs  below  1250°  C.  Between  these 
two  temperatures  there  is  a  lag  in  the  expansion 
curve,  but  beginning  at  1300°  C.  the  rate  of 
expansion  remains  constant  and  is  coincident 
with,  but  not  proportional  to,  the  formation  of 
cristobalite.  The  most  desirable  burning  tem- 
perature appears  to  correspond  to  a  break  in  the 
expansion  curve  somewhat  beyond  1530°  C, 
(i.e.,  at  about  cone  20),  but  the  experiments  did  not 
extend  far  enough  to  locate  it.  The  amount  of 
cristobalite  after  burning  at  1350°  C.  was  deter- 
mined by  sketching  the  outlines  of  the  crystals 
by  means  of  a  microscope  and  camera  lucida 
on  thin  paper,  fitting  them  out,  and  comparing 
the  weight  of  these  pieces  of  paper  with  that 
which  represented  the  microscope  field.  At 
1300°  C.  not  more  than  5%  of  cristobalite  and  no 
tridymite  were  found.  At  1350°  C.  the  material 
consisted  of  5713%  of  cristobalite  and  a  mixture 
of  quartz  and  calcium  silicate.  At  1400°  C. 
7217%,  at  1450°  C.  81-26%,  and  at  1500°  C.  90% 
of  cristobalite  was  present.  Only  small  propor- 
tions of  tridymite  were  observed.  It  seems  evident 
that  the  volume  expansion  of  the  bricks  is  not 
proportional  to  the  amount  of  cristobalite  formed 
and  it  is  somewhat  greater  than  three  times 
the  linear  expansion,  the  relation  between  the 
two  not  being  quite  so  regular  as  is  often 
assumed. — A.  B.  S. 

Slag  paving  bricks.  E.  T.  Montgomery  and  P.  W. 
Burdick.  Trans.  Amer.  Ceram.  Soc,  1916,  18, 
492—498. 

The  best  slag  bricks,  hitherto,  have  been  made 
from  copper  smelters'  slag  containing  47 — 57% 
Si02,  5—18%  AI203,  3—10%  Fe203,  18—33% 
CaO,  and  1 — 8%  MgO.  In  a  previous  investiga- 
tion (this  J.,  1914,  81)  it  was  found  that  slag 
bricks  should  not  contain  less  lime  and  magnesia 
than  that  represented  by  a  slag  composed  of  52  % 
of  dolomite  and  48%  of  shale.  It  was  now  sought 
to  produce  more  fusible  slags  by  the  addition  of 
fluxes.  The  most  satisfactory  slag  was  made  of 
dolomite  GO,  shale  40,  and  10  parts  of  a  mixture 
of  flourspar  65,  cryolite  35  parts.  The  molten 
slag  at  1258°  C.  was  poured  into  iron  moulds 
which  had  been  washed  inside  with  a  clay-alumina 
mixture  and  then  heated  to  900°  C.  The  bricks 
in  the  moulds  were  kept  at  this  temperature  for 
2  hrs.  and  were  then  allowed  to  cool.  The  bricks 
gave  better  results  in  the  rattler  test  than  the  ones 
usually  adopted  for  the  standard  for  paving  bricks 
made  of  clay. — A.  B.  S. 


sistency  figure  and  the  time  of  setting.  The 
tensile  strength  of  the  plaster  is  increased  by  the 
addition  of  less  than  4%  of  lime  but  is  greatly 
decreased  by  larger  amounts.  An  increase  in  the 
amount  of  water  added  to  the  plaster  increases 
the  time  of  setting  and  reduces  the  tensile  strengt  h. 
If  the  plaster  is  mixed  in  a  room,  the  temperature 
of  which  is  above  24°  C,  the  tensile  strength 
decreases  in  proportion  to  the  increase  of  tempera- 
ture above  this  figure. — A.  B.  S. 

Note  on  the  determination  of  dissociation  points  [of 
calcium  carbonate  and  hydroxide  and  gypsum]. 
Montgomery  and  Groves.     See  VII. 

Patents. 

Roofing  material.     H.  Abraham,  New  York.     U.S. 

Pat.   1,226,738,   Mav  22,   1917.     Date  of  appl., 

Feb.  27,  1917. 
A  roofing  composition  comprises  a  felted  mixture 
of  rags,  paper,  and  sea  grass  fibres,  waterproofed 
with  bituminous  substances. — W.  F.  F. 

Roofing.     R.    C.    Neptune,    St.   Louis,    Mo.     U.S. 

Pat.   1,226,904,  May  22,   1917.     Date  of  appl., 

May  24,  1916. 
A  flexible  sheet  material  suitable  for  roofing 
is  made  by  embedding  metallic  netting  in  a  plastic 
mixture  of  Chinese  wood  oil.  gum  or  oil  residue, 
and  fibre.  The  surface  hardens  and  becomes 
waterproof  and  airproof  on  exposure  to  air,  and 
the  interior  remains  plastic. — W.  F.  F. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Platinum    situation    in    the    United    States.     U.S. 
Commerce  Report,  No.  130,  1917. 

The  quantity  of  platinum  in  the  United  States  is 
estimated  by  the  U.S.  Geological  Survey  at 
1,000,000  troy  oz.,  besides  which  there  is  over 
400,000  oz.  of  other  metals  of  the  platinum  group, 
principally  palladium,  iridium,  and  rhodium. 
In  1916  the  crude  platinum  mined  in  Colombia 
(25,000  oz.)  was  refined  in  the  United  States,  and 
28,088  oz.  of  metals  of  the  platinum  group  was 
recovered  by  American  refiners  from  all  sources, 
foreign  and  domestic,  of  which  24,518  oz.  was 
platinum. 

The  following  table  shows  the  world's  production 
of  crude  platinum  for  the  last  8  years  in  troy 
ounces  : — 


Countries. 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 

1915. 

1916. 

Borneo  and  Sumatra   

500 
30 

6,000 

440 

264,000 

672 

200 

30 

10,000 

332 

275,000 

390 

30 

12,000 

470 

lillll.iiiiu 
628 

30 

12,000 

778 

300,000 

721 

200 
50 

15,000 

1,500 

250,000 

483 

<«) 

30 

17,500 

1,248 

241,200 

570 

(a) 

100 

18,000 

303 

124,000 

742 

(a) 

Canada  

New  South  Wales  and  Tasmania   . . . 

Russia    

United  States 

60 
25,000 

222 
63,900 

750 

Total    

271,642 

285,952 

313,128 

313,529 

267,233 

260,548 

143,145 

89,932 

(a)  No   basis  for  estimate 


Plaster  of  Paris  ,   Influence  of  variations  in  water, 

lime,    and    temperature    on    the   setting    of . 

C.    H.    Kerr   and    R.    J.    Montgomery.     Trans. 
Amer.  Ceram.  Soc,  1916,  18,  180 — 191. 

In  testing  plaster  care  must  be  taken  not  to 
disturb  the  material  after  setting  has  commenced 
as  this  may  cause  defective  setting.  Plaster  of 
"  standard  consistency  "  will  flow  10  in.  down  a 
rectangular  copper-lined  trough  inclined  at  an 
angle  of  30°  from  the  horizontal.  The  number  of 
cc.  required  by  100  grms.  of  plaster  to  produce 
a  mixture  of  this  consistency  is  termed  the  "  con- 
sistency figure."  The  addition  of  slaked  lime  or 
hydrated  lime  to  the  plaster  increases  the   con- 


It  is  estimated  that  30,000  oz.  of  crude  platinum, 
containing  85%  metal,  will  be  produced  in 
Colombia  in  1917,  and  that  the  production  of 
Russia  and  the  United  States  will  be  considerably 
increased. 

Apparently  the  normal  requirements  of  platinum 
in  the  United  States  call  for  165,000  oz.  annually. 
The  dental  industry  formerly  used  25  to  30  %  of 
the  supply,  but  a  number  of  alloys  are  now  being 
employed"  instead  of  platinum.  The  jewelry 
industry  used  40  to  50%  of  the  supply,  put  has 
voluntarily  agreed  to  limit  the  use  of  platinum  in 
jewelry  for  the  duration  of  the  war.  1  he  quantity 
of  platinum  in  chemical  laboratories  in  the  United 
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States  is  probably  not  over  10  to  15  "0  of  the 
supply  ami  is  all  recoverable. 

In  1915  about  44,000  oz..  or  4  '"'„  of  the  apparent 
United  States  stock  of  platinum,  was  used  in 
contact-process  sulphuric-acid  works.  The  output 
of  contact-process  plants  has  in<  reased  nearly 
200  ",,  since  1015.  ami  these  plants,  it  is  understood, 
are  not  yet  working  to  their  full  capacity.  Thus 
there  is  apparently  no  pressing  need  for  a  large 
supply  of  platinum  by  tin-  sulphuric-acid  industry. 

Government  laboratories  seem  to  be  well 
supplied  with  platinum  utensils  and  are  not  in  the 
market  for  platinum  at  present.  The  United 
States  mints  refine  platinum,  and  doubtless  have 
stocks  sufficient  to  meet  any  immediate  Govern- 
ment requirements.  The  United  States  Geological 
Survey  is  taking  a  census  of  stocks  of  unmanu- 
factured platinum  in  the  United  States  that  can 
be  considered  as  immediately  available,  from 
which  it  appears  that  there  are  supplies  of  platinum 
sufticieiit  to  meet  such  extensions  of  contact- 
process  plants  as  may  be  required  immediately 
and  a  surplus  left  for  all  ordinary  requirements. 
Should  new  demands  arise,  however,  expansion  In 
the  chemical  industries  may  make  necessary  the 
further  curtailment  of  platinum  in  the  manufacture 
of  jewelry. 

Steel  :     Influence   of  the   speed   of  eooling   on    the 

temperature  of  transformation  of .     Portevin 

and   Garvin.     Comptes  rend.,   1917,   164,  885 — 

888. 

With  a  given  steel  and  the  same  initial  temperature 
of  quenching,  the  temperature  of  transformation 
is  lowered  with  increasing  speed  of  eooling.  With 
a  low  rate  of  coding,  the  transformation  point  is 
Well  marked  and  troostite  is  formed,  while  with 
a  high  rate  no  break  in  the  cooling  curve  is  notice- 
able and  martensite  is  obtained.  In  this  case  the 
transformation  is  only  indicated  on  the  cooling 
curve  by  comparison  with  a  metal  showing  no 
transformation.  The  critical  rate  of  cooling 
above,  which  the  sudden  transformation  does  not 
take  place  varies  for  a  given  critical  temperature 
with  the  composition  of  the  steel  and  appears  to 
have  a  maximum  value  for  a  steel  of  eutectic 
composition. — J.  N.  1'. 

Nickel  and  cobalt ;  Rapid  method  of  determining 

in  ores  and  alloys.     W.  R.  Schoeller  and  A.  R. 
Powell.  Analyst,  1917,  42,  189—199. 

Nickel  and  cobalt  are  precipitated  from  an 
ammoniacal  solution  by  potassium  iodide,  as 
haxammine  nickelous  iodide.  [Ni(NH»)«  ]I2  and 
hexammine  cobalt ous  iodide.  [Co(NII3)6]l2,  respect- 
ively, and  in  the  presence  of  excess  of  iodide 
(0  0  grin.  KI  per  0-1  grm.  of  nickel  and  cobalt) 
beyond  that  required  for  complete  precipitation 
the  precipitates  are  sufficiently  insoluble  for 
quantitative  work.  The  volume  of  strong  am- 
monia solution  (sp.  gr.  0-88)  should  be  at  least 
two-thirds  of  the  total  liquid,  which  should  not  be 
much  in  excess  of  80  r  i-  .  and  the  required  amount 
of  potassium  iodide  in  cold  saturated  solution 
should  be  added  immediately  alter  the  ammonia 
to  prevent  oxidation  of  the  cobalt.  Since  small 
amounts  of  nickel  or  cobalt  (less  than  2  mgrcns.) 
do  not  give  a  precipitate  within  10  to  15  mins. 
the  method  is  not  suitable  for  the  deletion  of 
traces  of  these  metals  The  crystalline  pre- 
cipitate which  can  be  rapidly  tillered  oft,  without 

the  use  of  a  filter-pump,  is  washed  with  a  solution 
of  potassium  iodide  (40  gnus   per  litre)  containing 

80(1      r.c.      of      ammonia      solution       The      washed 

precipitate  is  dissolved  in  hydrochloric  acid,  with 
the  addition  of  sulphurous  acid  to  remove  the 
liberated  iodine,  the  solution  filtered,  and  Che 
cobalt  and  nickel  determined  by  the  authors' 
alkalimetric  method  (this  .1  .   11)111."  650).     Ferrous 


salts  in  ammoniacal  solution  containing  sufficient 
tartaric  acid  to  prevent  precipitation  of  hydroxide 
yield    a   white   precipitate   of   hexammine   ferrous 
iodide  [FefNIIj^  IK.  whilst    ferric    salts   are   not 
precipitated    under   these    conditions.     Hence,    in 
the  presence  of  excess  of  tartaric  acid  (about,  ten 
times   the    amount    of    iron    present)    cobalt    and 
nickel  may  be  separated  in  this  way  from  iron  by 
a  single   precipitation.     Manganous  salts   yield   a 
white  pent  an  in  line  11  langanous  iodide.  [Mn(  Nil  3  ),]I,, 
which  is  more  stable  than  the  ferrous  salt.      Man- 
ganese is  less   readily  precipitated   than   nickel  or 
cobalt,  but  is  liable  to  be  carried  down  with  the 
iodide  precipitates  of  those  metals.     It  is  therefore 
advisable  to  dissolve  the  mixed  iodide  precipitate 
in    a    small    excess    of    dilute    acid,    add    sodium 
acetate  in  excess,  and  re-precipitate  the  nickel  and 
cobalt    with    hydrogen   sulphide.     Copper    is    not 
precipitated  under   the  conditions  described   (ve- 
in ammoniacal  1%  potassium  iodide  solution),  but 
with     a    higher    concentration    of     iodide     yields 
a       blue     crystalline     tetrammine     cupric     iodide, 
[CufNH.Jd^.HjO.     In    presence    of    nickel    and 
cobalt,    however,    some    precipitation    of    copper 
takes  place  simultaneously  from  weaker  solutions. 
This    copper   may    be   separated    by   dissolving  the 
mixed  precipitate  in  dilute  hydrochloric  acid,  win  11 
cuprous  iodide  is  precipitated,  with  the  liberation 
of     iodine.     The    liquid     is     boiled,     cooled,     and 
filtered,  the  precipitate  of  cuprous  iodide  washed 
with  cold  water,  and  the  cobalt  and  nickel  deter- 
mined in  the  filtrate.  The  copper  may  alternatively 
be  removed   as  cuprous  thiocyanate  prior  to  the 
precipitation   of   the   cobalt    and    nickel,   and   the 
filtrate     oxidised     with     nitric     acid,     evaporated 
nearly  to  dryness,  and  treated  with  tartaric  acid, 
j   ammonia,  and  potassium  iodide.     Cadmium  yields 
a    while    crystalline    precipitate     of     tetrammine 
cadmium    iodide,     [Cd(NIIc)Jl ...    and     is    co-pre- 
cipitated   with    nickel    and    cobalt.      In    the    rare 
eases  when  it  is  present  in  nickel  and  cobalt  oral 
it    may    be    separated    by    passing    a    current    of 
hydrogen    sulphide    through    a    solution    of    the 
mixed    iodide    precipitate,    faintly    acidified    with 
sulphuric   acid.     Zinc   is    not   precipitated    under 
the    conditions     of    the     determination.     Barium 
salts  are  removed   from  ores  as  sulphate  at  the 
same    time    as    the    insoluble    gangue.     Soluble 
calcium  salts  do  not  interfere   with   the  method, 
but  if  present  in  large  quantity  they  might  crystal- 
lise as  tartrate  ami  interfere  with  the  separation 
of  the  cobalt.     In  such  cases  it  is  advisable  to 
evaporate  the  solution  of  the  ore  with   1   c.c.  of 
strong  sulphuric  acid  until  fumes  appear,  then  to 
add   water  anil   an   equal   volume   of   methylated 
spirit,     and     separate     the     anhydrous     calcium 
sulphate.     The   precipitate   is   washed   with    50% 
alcohol,  and  the  filtrate  and  washings  evaporated 
to  about  5  c.c.     Magnesium  has  no  influence  on 
the  results.     Lead  iodide  is  soluble  in  ammoniacal 
tartrate  solution  and  its  presence  is  negligible,  but 
if    had    is    present     in    large    amount,    it     may    be 
separated    as    sulphate.      Mercuric    salts    yield    B 
complex  iodide  which  crystallises  in  needles,  and 
is  decomposed  by  water  and  acids  leaving  insoluble 
mercuric  iodide      Silver  forms  a  white  precipitate 
which    is   decomposed    by   water   or   dilute   acida, 
yielding  the  normal  iodide,  which  can  be  separated 
by   filtration      Aluminium,  chromium,  antimony, 
and   bismuth  do  not  interfile-  with  the  <  I  <  t . 
ation    provided    that    sufficient   tartaric   acid    has 
been  added.      Arsenic,  oxidised  by  nitric-  acid  into 
arsenic-acid,  does  not  influence  the  results.    Should 
arsenic  and  magnesium  be  present  together  (e.g.,  a.) 
in  dolomite)  a  preliminary  fusion  of  the  ore  with 
soda-sulphur    or    soda-nitre    mixture    would    be 
necessary,  since-  otherwise  magnesium  ammonium 
arsenate  would    be  precipitated   cm  the  addition  Of 
tartaric    acid    and     ammonia      Sulphides,    unless 
decomposable    by    hydrochloric-    acid,   are   OXidifled 
by  nitric-  acid  to  "sulphates,  although  in  the  separa- 
tion of  copper,  as  described  above,  some  tetram- 
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mine  cupric  sulphate  may  be  precipitated  with  the 
mixed  iodide  precipitate.  This  compound  sulphate 
is  converted  into  cuprous  iodide  when  the  mixed 
iodide  precipitate  is  treated  with  hydrochloric 
acid,  provided  sufficient  nickel  or  cobalt  iodide  is 
present;  otherwise  sufficient  potassium  iodide 
must  be  added  to  precipitate  the  whole  <>i  the 
copper.  When  an  ore  is  treated  with  sulphuric 
acid  as  little  as  possible  should  be  used,  or  most 
of  the  excess  expelled  as  described  in  the  case  of 
calcium  Ammonium  chloride  in  quantities  ex- 
ceeding 0-5  grm.  lias  a  slight  solvent  action  upon 
the  iodide  precipitates,  especially  that  of  nickel. 
Hence  if  an  ore  lias  been  decomposed  with  hydro- 
ehloric  acid,  the  excess  should  be  removed  by 
boiling  and  the  chlorides  decomposed  by  evaporat- 
ing the  solution  to  a  small  volume  with  nitric 
acid,  care  being  taken  to  avoid  the  separation  of 
basic  salts.  The  required  amount  of  tartaric  acid 
may  then  be  added  in  the  smallest  quantity  of 
hot  wat  er  ue<  essary  to  dissolve  it,  and  the  liquid 
cooled  and  treated  with  ammonia  and  potassium 
iodide.    -C.  A    M. 


Lead  ores  ;     Treatment  of  low-grade 


A.   E. 


Wells.  U.S.  Bureau  of  Mines.  Salt  Lake  Bxpt. 
Sta.  Kept. 

Low-gkadk  lead  ores  which  had  failed  to  yield  to 
!  flotation  or   leaching   processes,  were  heated   with 
sodium  chloride  to  about  .sou    ( '. ;  high  extractions 
of  lead  were  obtained,  irrespective  of  the  type  of 
Igangue     in     the    ore.      The     lead      volatilises     as 
I  chloride,  and  silver  and  gold  are  also  volatilised. 
;The  chlorides  are  precipitated  from  the  fume  in  a 
ICottrell  precipitator.     The  lead  chloride  is  mixed 
I  with  lime  and  a  small  quantity  of  reducing  agent, 
•  and  submitted   to  a  red  heat;    metallic  had   and 
calcium  chloride  are  obtained,  and  the  latter  can 
jbe  used   in  place  of  sodium  chloride  in  the   first 
.operation;     from   50    to   75%    of   the   chlorine    is 
[recovered  in  this  manner.     II  is  considered  possible 
that  the  process  will  be  cheaper  than  water  con- 
centration   followed    by    smelting. 

Volumetric  determination    of  sulphur   in       pyrites. 
Craig.     See  VII. 

Action  of  sulphur  dioxide  on  metal  oxides.     11am- 
mick.     See  VII. 

Method  of  testing  corrosive  action  of  slays  on  fire- 
brick.    Brown.     See  VIII. 

pawing   bricks.     Montgomery    and    Burdick. 
See  IX. 

Patents. 

[Flotation;]    Process   and   apparatus  for  separating 

ores  [by  -  — ]■  E.  IVimosigh,  Also  S/.alank, 
Hungary.  Eng.  Pat.  10,087  of  1014;  date  of 
appl.,  Dec.  I!),  1913. 

An  intermit  lent  flotation  pro,  ess  for  finely- 
divided  ores  (—130  mesh)  is  carried  out  in  an 
apparatus  consisting  of  a  closed  mixing  vat  divided 
into  compartments  and  containing  mixers  on 
horizontal  shafts  rotating  in  opposite  directions. 
The  material  is  I  bus  circulated  outwardly  from 
the  centre  of  the  mixer  and  upwardly  into' a  con- 
centric inner  chamber  containing  a  hollow  cone. 
through  which  the  froth  is  allowed  to  rise  bj 
retarding  the  downward  motion,  with  or  without 
ihe  aid  of  compressed  air. — W.  E.  S. 

Orr.-flolalion  process and  apparatus.  II.  C.  Colburn, 
Colorado  Springs,  and  E.  A.  Colburn,  Denver 
Colo.  U.S.  Pats,  (a)  1,22(5,062  and  (b)  1,226,063, 
May  15,  1017.  Dates  of  appl.,  Mav  31  and  Oct. 
31,  1916. 

(A)  The  process  consists  in  mixing  the   ore   pulp 


with  an  oil,  agitating  anil  emulsifying  the  mixture 
in  a  receptacle  w  it  h  addition  of  a  gas  under  reduced 
pressure,  and  causing  the  froth  to  rise  in  another 
receptacle  under  a  higher  pressure,  (b)  The 
apparatus  comprises  a  mixing-chamber  having 
a  feed  opening  and  air  outlet,  inlets  for  introducing 
oil  and  gas,  a  mixer  for  emulsifying  the  pulp,  and 
means  for  maintaining  a  partial  vacuum  ;  and  a 
settling  chamber  under  a  higher  pressure,  connected 
with  the  outlet  of  the  mixing-chamber.- — W.  R.  S. 

Flotation  ;    Process  of  concentrating  and  separating 

minerals  b>i .     II.  E.  T.  Haultain,  Toronto, 

Canada.      U.S.    Pat.    1,226,330,    Mav    15,    1017. 
Date  of  appl.,  June  15,   1015. 

The  ore  pulp  is  first  treated  by  flotation  in  a  series 
of  steps  in  which  the  sinking  products  are  succes- 
sively re-treated  to  obtain  a  final  sinking  product 

free  from  Ihe   most    readily  floatabh istituent. 

The  floating  products  are 'again  treated  by  flota- 
tion in  a  series  of  steps  in  which  the  Boating  pro- 
duets  of  each  step  except  the  first  are  returned 
for  re-treatment  in  a  previous  step>  to  obtain  a 
clean  final  product  as  a  float  from  the  first  step. 
The  floating  products  of  the  first  stage  are  intro- 
duced at.  different  steps  in  the  second  stage,  and 
those  of  ihe  later  steps  are  progressively  moved 
up  for  re-treatment  in  earlier  steps. — W.  R.  S. 

Coating  metal  plates  with  tin.  teme,  or  oilier  metal 
or  alloy.  1'.  B.  Taylor,  Briton  Perrv,  S.  Wales. 
Eng.  Pat.  10o,lL>0,  May  5,  1916.  (Appl.  No. 
6504  of  1916.J 

Tin-:  apparatus  is  provided  at.  the  entry  end  with  a 
hood  closed  by  the  teed  rolls  in  combination  with 
a  flap,  so  that  the  surface  « > t"  an  entering  plate  is 
kept  in  a  moist  atmosphere  and  in  contact  with 
flux  fumes.  The  upper  surface  of  (he  plates 
is  kept,  damp  and  sprayed  with  a  current  of  fumes 
from  a  jet  device  above  the  surface  of  the  flux. 
In  this  manner  a  coating  of  equal  brilliancy  and 
finish  is  claimed  to  be  obtained  on  both  sides  of 
coated    plates. — W.  R.  S. 

Electroplating      non-conduct  i  ng      substances      with 

copper;     Process    of .      I  J.    Unno,    Tokyo, 

Japan.     Eng.    Pat.     106,184,     July    20,     1916. 
(Appl.  No.  10,228  of  1916.) 

Articles  of  wood,  porcelain,  cloth,  plaster,  etc., 
are  impregnated  with  a  mixture  of  beeswax, 
paraffin  wax.  and  white  wax;  the  surface  is 
covered  with  a  powder  formed  from  a  mixture  of 
graphite  (100  parts),  mercury  (2  parts),  auric 
chloride  (1  part),  and  sulphuric  ether  (50  parts), 
and  the  articles  are  then  subjected  I"  the  action 
of  an  electric  current  in  a  solution  of  copper 
sulphate. — B.  N. 

Fickling-bath  and  method  of  waling  same.  \  P. 
Hoffman,  Assignor  to  W.  M.  Parkin,  Pitts- 
burgh. Pa.  U.S.  Pat.  1,225,956,  .Mav  15,  1915. 
Date  of  appl.,  July  24,  1915. 

Sulphuric  acid  is  added  to  concentrated  brine 
in  the  molecular  proportion  I  Ls<  > ,  :  Nat  '1.  The 
precipitate  formed  in  (he  presence  of  Ihe  material 
being  pickled  is  removed  and  heated  in  order  to 
'•roc 1 1 ice  gases  whi.h  will  combine  with  the  residua] 
liquor  to  produce  pickling  elements.—  E.  W.  I.. 

Copper  :    Process  for  l/a-  extraction  ami  recovery  of 

.     A.  Cox,  Plainfield,  N.J.,  and  A.  II.  Peter, 

New    York.      U.S.   Pat.   1,226,190,   Mav    15.   CUT. 
Date  of  appl.,  Aug.  20,  1913. 

Tin;  copper  in  the  ore  is  converted  into  sulphide 
by   treating  it    with    a    soluble    sulphur-yielding 
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compound;  the  copper  sulphide  is  extracted  l>y 
cyanide  solution,  and  the  copper  recovered  from 
i  in'  liquor.-  — W.  R.  S. 

Furnace  for  heating  or  annealing.     Furnace.     U.S. 
Pate.    1,226,266   and    1,226,267.     See    I. 


XI.     ELECTRO-CHEMISTRY. 
Patents. 

Electrodes  :    Electric  furnace .     V.  Stohie  and 

S.  Davenport,  Dunston-on-Tyne,  Durham. 
Eng.  Pat.  106.152,  May  22,  1916.  (Appl.  No. 
7l' II  of  1916.) 

Steel  or  iron  turnings  are  added  to  the  usual 
substances  used  in  the  manufacture  of  carbon 
electrodes  and  electrode  jointings  for  electric 
furnaces. — B.  N. 


lu  ctrodt  8  ;     Manufacture    oj 


Electric  furnace 


and  method  of  producing  molten  magnetite  therein. 
\.  I".  Scott.  Chicago.  111.,  Assignor  to  Chile 
Exploration  Co.,  New  York.  U.S.  Pats,  (a) 
1,226,121,  and  (B)  1,226,122,  May  15,  L917. 
Dal appl.,  Nov.  17.  1915. 

(a)  Hollow  electrodes  are  formed  by  pouring 
molten  magnetite,  at  about  1590°  C,  into  moulds 
heated  to  about  350  C,  the  moulds  being  pro- 
vided with  a  heated  removable  top  in  the  form  of 
an  extension.  The  mould  is  left  undisturbed  for 
a  I  ■en  it  one  minute,  and  the  magnetite  still  remaining 
molten  is  then  poured  out,  leaving  a  hollow 
electrode,  which  is  stripped  from  the  mould  at 
about  1100  or  1200  C.  It  is  annealed  by  im- 
mersion m  a  thieh  -divided  material,  for  a  sufficient 
length  of  time  ti>  permit  the  desired  cooling  to  take 
place.  (B)  A  single-phase,  alternating-current 
electric  furnace  of  the  direct  arc  type  is  provided 
with  a  lower  li\e<l  contact,  and  an  upper  movable 
electrode.  The  bottom  electrode  is  formed  from  a 
protective  conducting  layer  of  magnetite  over- 
lying the  bottom  contact,  and  cast  magnetite 
si  rap  is  incorporated  with  the  magnetite  layer. 

—B.N. 

Electric  furnace.  I- .  < '.  Schmitz,  New  York.  r.s. 
Pat.  1,226,264,  Maj  !.">.  I!>l  7.  Hate  of  appl.. 
Nov.  :;.    L913. 

In  an  electric  furnace  the  Iting  pot,  is  trough- 
shaped  and  is  supported  i>\  a  U-shaped  beam 
at  each  end,  and  by  longitudinal  reinforced  con 
crete  beams  with  their  ends  on  the  (7-beams  and 
their  outer  flanges  projecting  beyond  the  walls. 
Removable  water-cooled  units  are  placed  between 
the    longitudinal    beams   and    are    supported    bj 

means    resting    on    tl xposed    flanges    of    the 

beams,  similar  parallel  beams  and  water-cooled 
units  are  provided   ill  the  end  walls  of  the  pot. 

\V.  I'.  !'. 

Refractory-metal  [tungsten  electric  resistance]  tube. 
\Y.  D.  Coolidge,  Schenectady,  X.Y..   Assignor  to 

G 1. 1 1  Electric  Co.   U.S.  Pat.  1,226,471,  .Ma\  15, 

1917.     Date  of  appl..  Feb.  5,  1916. 

A     RESISTANCE    element,    for    an    electric    furnace. 

is  formed  from  a  homogeneous,  pressed  and 
sintered  tungsten  tube,  with  copper  terminals 
autoge isl>  united  to  it.     B.  N. 

Insulator  and  composition  of  material  [or  {electrical] 
insulating  and  other  purposes.  B .  M.  Locke. 
Victor,  N.Y.  r.s.  Pat.  1,226,088,  Mas  15,  1917. 
I  la!  e  oi  appl.,  June  16,  191  I. 

An   insulator)  for  high  voltage  current,  is  forme*! 


bj  fusing  silicon  and  boron  1 1  mpounds  with 
a  fluorine  compound  to  form  a  homogeneous  bod* 
and  then  moulding  the  mass.     l>.  X. 

Process  of  eliminating  and  recovering  acids  (3 
metallic  salts  [from  vulcanised  fibre].  U.S.  Pan 
1,226,279.     See  V. 

Proves*  of  securing  potassium  cyanid*  from  walem 
insoluble  potassium-containing  minerals.  ProcsM 
of  securing  water-soluble  potassium  compounm 
from       water  -  insoluble       potassium  -  containing 

minimis.      U.S.    Tats.    1,226,811    and    1,226,818 
See  \  II. 

Process  oi   mnking  [purifying]  caustic  soda.      U.S. 
Pat.   1,227,453.     See  VII. 

Electroplating  non-conducting  substam  es  with  coppom 
Eng.  Pat.   106,184.   Set  \. 


Method    "i    producing    smoke    tor    curing    meam 
U.S.  Pat.   1,225,798.     See  XI  \  \. 


XII.— FATS;  OILS;   WAXES. 

Olive  inn/  other  oils  :    Rapid   method  of  oblainirM 
neutral  suitable  for  the  preparation  of  catM 

phorated   oil.      <<■    Cordier   and     \.    Lesure.    J. 
Pharm.  ('him..  1917;  15,  :;i>9— 381. 

To  remove  tree  fatty  acids  from  olive  oil  intends! 
for  the  preparation  of  camphorated  oil  tor  injefl 
tion,   the    French   Codes    prescribes   that   the   oil 

should    be    washed    with    alcohol,    but     the    method 

is  tedious  and  removes  only  part  of  the  acidity.    A 

much  more  rapid  and  effectual  process  is  to 
neutralise  the  free  tatty  acids  with  alkali,  in  flu 
presence  of  alcohol,  which  will  dissolve  neailv 
the    whole  of  the    resulting   SOap.       The   Oil    is   freed 

from  the  last  traces  of  alcohol  i.\  heating,  and  tin 

soap  dissolved  in  this  alcohol  is  left  complete! 
insoluble  in  the  oil,  and  may  be  separated  by  hoi 
filtration.— C.  A.  M. 

Peanut  [arachis]  oil;  Detection  of in  olive  oil 

R.Lund.     Amer.  Perfumer,  1917,  18,89. 

Tin-:  following  modification  of  a  method  devisj 

by    Lran/.    is   recommended    for   the   detection   an 

approximate  determination  of  arachis  "il  in  oliv 
oil:  One  c.c.  of  i he  oil  is  saponified  with  6  cm 
of  8%  alcoholic  potassium  hydroxide  Boluti 
(80  grms.  of  potassium  hydroxide  in  80  < 
water  made  up  to  I  litre  with  90%  alcohol).  Th 
flask  is  fitted  with  a  condensing  tube  80  cm.  Ion 
and  is  heated  on  the  water-bath,  with  canting 
shaking,  until  the  oil  is  saponified  (I  mins). 
soap  solution  is  cooled  to  25    •'•  and  treated  wit 

1-5    C.C.    of    dilute   acetic    acid    (I   :  2)   and    6    c.c. 

7u",,  alcohol,     If  the  liquid  becomes  turbid,  as 
usually  lie    case  in  the  presence  of  much  aracj 

oil.    the    flask    is   healed    on   tie-    w  al ,  -r   I  .at  h.    until 
clear     solution     is     obtained.       It      is     then      dot 

cooled,  and  the  temperatuie  at  which  a  floccuM 

deposit  I. cuius  to  form  is  noted.  The  rrystallil 
tion  temperature  for  the  alcoholic  fatly  mixtui 
from  pure  olive  oil  usually  falls  between  I 
II  c.  but  in  exceptional  cases  may  be  someww 
lower.  In  t  he  case  of  arachis  oil  the  crystal  Lisatfe 
1 1  mperal  ure  is  about  40  loll  < '.  should  tl 
temperature  fall  to  15'  ('.  wiihoul  ■  i •>  stallisali< 
taking  place  the  quantity  of  arai  his  oil.  if  press! 

at     all.    musl     he    less    t  liaii    .",  "  ,.       f  ran/    gi> 

following  <  rystallisation  temperal  tires  for  mixtup 
of  olive  oil  anil  arachis  oil  :-  Pure  olive  oil,  13-5 
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with  5%  arachis  oil.  16-9°;  with  10%,  19-83  ; 
with  20%,  25-7°;  with  30%,  29-2°;  with  40%, 
31-5°  ;  with  50  %,  33-8°  ;  with  00  %,  35-3°  ;  with 
70%,  36-0°;  with  80%,  38-0°;  with  90%,  39-3°; 
and  pure  arachis  oil,  40-3°  C.  The  formation  of  a 
deposit  at  16°  C.  may  be  due  to  the  presence  of 
insufficient  acetic  acid,  for,  in  except  ional  cases,  the 
potassium  salts  precipitate  the  myristic  acid. 
Should  such  a  precipitate  be  obtained  an  additional 
three  drops  of  acetic  acid  is  added,  and  tho  flask 
heated  on  the  water-bath  until  a  clear  solution  is 
obtained,  which  is  then  cooled  as  before. — C.  A.  M. 

Perilla    oil    and    pawloicnia  [lung  or  wood]   oil  in 
Japan.  U.S.  Cons.  Rep.  No.  105  of  1917. 

The  average  annual  crop  of  perilla  seed  in  Japan 
is  approximately  1,000,000  kin  (1,330,000  lb.); 
1,283, 662  U.S.  gallons  of  perillaoil,  worth  $091,742, 
and  930,436  gallons,  valued  at  $180,894,  were 
nroduced  in  Japan  in  1912  and  1913,  respectively. 
An  oil  used  in  Japan  in  one  manufacture  of  oil- 
paper and  paints,  and  for  illuminating  purposes, 
is  obtained  from  the  fruit  of  a  tree,  Aleuritcs 
cordala  ("  oil  pawlownia  ").  This  tree  had  been 
growing  wild  in  Japan  until  four  years  ago,  when 
it  was  for  the  first  time,  on  a  very  small  scale, 
cultivated  for  commercial  purposes.  The  use  of 
the  "  oil  pawlownia  "  product  has  been  known  in 
Japan  for  a  long  time,  but  has  not  yet  acquired 
any  commercial  importance.  The  oil  is  extracted 
iby  the  most  primitive  methods  (drying,  pounding, 
steaming,  and  crushing)  by  producers  on  their 
farms.  Japan's  output  is  about  1,500,000  bushels 
oi  nuts  annually,  from  which  238,300  gallons  of 
pal,  worth  $110,000,  is  obtained.  None  of  this 
bil  is  exported.  Shells  and  kernels  crushed 
';ogether  give  36-1%  of  oil,  while  4S-85%  of  oil  is 
Dbtained  from  the  kernel. 


Unsaponifiable   matter   in    oils,  fats,    and    icaxcs ; 

Determination  of .     J.  M.  Wilkie.     Analyst, 

1917,  42,  200—202. 

Five  grms.  of  the  oil,  etc.,  is  heated  with  12-5  c.c. 
'if  2A7-alcoholic  potassium  hydroxide  solution  for 
'\  to  1  hour  in  a  flask  beneath  a  reflux  condenser, 
'ind  is  then  transferred  to  a  separating  funnel  with 
>0  c.c.  of  water  and  extracted  with  successive 
jortions  of  40,  30,  and  30  c.c.  of  ether.  The 
.ithereal  extracts  are  united  in  a  separating  funnel 
:ontaining  about  20  c.c.  of  water.  Tho  latter  is 
■un  oft  without  shaking,  and  tho  ethereal  solution 
js  washed  with  2,  5,  and  30  c.c.  of  water,  and 
ivaporated,  and  the  residue  weighed.  In  the  case 
i)f  sperm  and  similar  oils  a  fourth  extraction  with 
;!0  c.c.  of  ether  is  required.  The  difficulty  of 
beating  saponified  beeswax  with  ether  may  be 
wercome  by  introducing  the  soaps  of  the  fatty 
uids  of  ordinary  oils,  and  especially  those  of 
,inseed  and  castor  oils,  which  have  a  solvent  action 
jipon  hydrocarbons  : — A  mixture  of  0-5  grm.  of 
,'he  beeswax  with  4-5  grms.  of  castor  oil  is  saponified 
vith  12-5  c.c.  of  2/V-alcoholic  potassium  hydroxide 
iolution  for  1  hour,  and  the  soap  solution  trans- 
erred  to  tho  separator  with  40  c.c.  of  water  at 
,!0°  C,  and  extracted  with  50,  40,  40,  and  30  c.c. 
>f  ether.  The  ethereal  extracts  are  washed  with 
,!,  5,  and  30  c.c.  of  water  and  evaporated,  and  a 
leduction  made  from  the  residue  for  the  known 
.insapomfialile  matter  in  the  castor  oil.  The 
Jesuits  thus  obtained  agree  well  with  tbo<-'e  normally 
iliven  by  oils,  fats,  and  waxes.  In  the  case  of 
|nedicinal  cod  liver  oil  the  ansaponifiable  matter  is 
,'ften  distinctly  crvstalline. — C.  A.  M. 

* 
Oils  ;  Rapid  method  of  determining  the  suitability 

*    of for  soap-making.     R.  Lecoq.     Bull.  Soc. 

('him.,  1917,  21,  101—103. 

r.  small  quantity  of  the  oil  may  be  converted 


into  a  neutral  soap  by  the  action  of  the  exact 
quantity  of  alkali  indicated  by  the  saponification 
value,  provided  that  the  following  conditions  are 
observed.  A  good  emulsification,  which  is  essential, 
can  only  be  obtained  with  weak  lyes  (8°  to  10°  B., 
sp.  gr.  1059 — 1074),  but  complete  saponification 
cannot  be  effected  by  lyes  weaker  than  this.  To 
obtain  good  emulsification  it  is  advisable  to  add 
the  lye  to  the  oil  rather  than  the  oil  to  the  lye. 
The  quantity  of  sodium  chloride  required  tor 
"  salting  out  "  a  neutral  soap  varies  with  the 
nature  of  the  soap,  and  the  soaps  will  contain 
variable  amounts  of  water.  The  addition  of  a 
special  soap  (10  grms.  in  50  c.c.  of  water)  to  100 
grms.  of  the  oil  promotes  rapid  emulsification. 
The  mixture  is  heated  on  the  water-bath  in  a 
750  c.c.  conical  flask  the  mouth  of  which  is  covered 
with  a  perforated  watch-glass  through  which 
passes  an  agitator.  The  amount  of  alkali  solution 
(in  about  60  c.c),  calculated  from  the  saponifica- 
tion value,  is  added  at  the  rate  of  about  12  c.c. 
every  30  mins.,  and  after  boiling  the  mixture  for 
1£  hours  saponification  is  complete.  Potassium 
(soft)  soaps  thus  prepared  require  dilution  to 
bring  them  to  the  conventional  standard  of  50% 
of  water.  In  the  case  of  soda  soaps  the  product 
is  dissolved  in  400  c.c.  of  water,  and  the  soap 
precipitated  by  the  addition  of  125  grins,  of  salt, 
the  liquid  decanted,  and  the  soap  dried  with  the 
aid  of  a  pump.  Fatty  acids  are  best  saponified 
by  adding  them  after  melting,  in  two  fractions 
(3  parts  and  1  part),  at  an  interval  of  30  mins.,  to 
the  whole  of  the  hot  alkali  lye.  Saponification  is 
complete  after  boiling  for  1  hour. — C.  A.  M. 


Patents. 

Oil  ;  Removing  catalyst  from .     C.  Ellis,  Mont- 

clair,  N.J.     U.S.  Pat.   1,224,291,  May  1,   1917. 
Date  of  appl.,  Feb.  5,  1916. 

Oily  material  containing  a  finely-divided  catalyst 
is  passed  through  a  filtering  material  consisting  of 
silicic,  acid  precipitated  on  fullers'  earth  or  other 
solid  material  in  a  fine  state  of  division. — 0.  A.  M. 


Product  of  hydrogenalion  [nickel  catalyst].  C.  Ellis, 
Montclair,  N.J.  U.S.  Pat.  1,226,620,  May  15, 
1917.     Date  of  appl.,  Feb.  7,  1917. 

A  catalyst  suitable  for  hydrogenation  processes 
consists  of  a  "  non-noble  metal  "  in  colloidal  form, 
such  as  colloidal  nickel,  suspended  in  hydrogenated 
fatty  or  other  organic  material. — C.  A.  M. 

Fats  and  oils  ;  Apparatus  for  the  decomposition  of 

.     B.  E.  Renter,  Assignor  to  Renter  Process 

Co.,  Chicago,  111.     U.S.  Pat.  1,227.198,  May  22, 
1917.     Date  of  appl.,  Nov.  7,  1913. 

Fats  or  oils  are  heated  in  an  open  tank  in  which 
is  a  steam  jet  coil,  and  are  then  transferred  to  a 
closed  tank  where  they  are  mechanically  agitated 
and  heated  by  means  of  a  steam  jet  coil.  The 
glycerin  water  from  the  decomposition  is  received 
in  a  third  tank,  whilst  the  fatty  acids  are  trans- 
ferred to  a  closed  bleaching  tank  provided  with  a 
closed  steam  coil  and  with  a  mechanical  agitator. 
Access  of  air  to  the  contents  of  the  second  tank  is 
prevented  by  the  introduction  of  steam  at  practic- 
ally atmospheric:  pressure  into  the  upper  part  of 
the  tank.— C.  A.  M. 

Soap  or  the  like.  W.  P.  Thompson,  Liverpool. 
From  F.  C.  Simpson.  Pretoria.  S.  Africa,  liny. 
Pat.  106,197,  Aug.  5,  1916.  (Appl.  No.  11,072 
of  1916.) 

The  soap  consists  of  a  mixture  of  soft  s<..i|>  ( I  part  I, 
petrol  (1  to  3  parts),  and  water  (1  to  8  parts),  to 
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which  ma\  be  added  ! d  alcohol  in  a  proportion 

not  exceeding  j  H  oz.  in  S  il.  oz.  One  or  more 
of  ili.-  following  substances  ma j  also  be  introduced  : 
Stearic  acid,  borax,  hydrogen  peroxide,  liquor 
cresolis  saponatis,  kaolin,  kieselguhr,  carbon  tetra- 
chloride. Cast  He  soap,  and  Dibasic  sodium  phosphate, 
preferably  in  specified  proportions.  An  ingredient 
which  will  prevent  the  mixture  Erom  being  readily 
inflammable  [e.g.,  carbon  tetrachloride)  may  take 
the  plaee  of  part  of  the  petrol  in  i  be  Boap. — ('.  A    \l 

Soap-like  detergents  and  the  manufacture  thereof. 
W,  Feldenheimer,  London.  Eng  Pat  L06,423, 
May  19,   1916.     (AppL  No.  16,628  of  1916  | 

Lyes  or  mixtures  of  lyes  and  cords  [particles  of 
soap  contained  in  Hie  lyes),  which  have  been 
separated  from  soap  during  the  boiling  process, 
are  treated  with  ground  "maize-cones"  (about 
15%)  while  at  a  temperature  of  80°  to  90°  C,  and 
the  mixture  is  heated  to  boiling  point  and  allowed 

to  cool.  China-day  (about  16%)  may  also  be 
added  with  the  ground  maize-cones. — C   A.  M. 

Process   of  making   a    nickel   catalyst.     (J.S.    Pat. 
1,226,945.     See  I. 


XIII.— PAINTS  ;      PIGMENTS  ;       VARNISHES  ; 
RESINS. 

Oleorcshi    of    Douglas    fir.     A.    W.    Schorger.     J. 
Amer.  ('hem.  Soc,   1917,  39,  1010—1044. 

The  author  examined  two  authentic  samples  of 
oleoresin  from  the  heartwood  of  Douglas  fir, 
possessing  the  following  constants: — Sp.  gr.  at 
20°  ('..  0-993  and  0-880  :  [a]  tf  =  +  2-84  (second 
sample  only);  arid  value.  115-6  and  11)2; 
saponif.  value,  121-7  and  120-5  ;  volatile  oil.  30-4 
and  28-64%;  colophony.  68-82  and  69-77%. 
The  volatile  oil  was  found  to  consist  mainly 
of  Z-a-pinene  (b.  pt.  1 5 1 i ° — 157"  (".  ;  sp.  gr. 
at  20"  C.,  0-859;  refr.  ind.,  »  tf  =  1-4670 ; 
[o]  V  =—  47-52-)  together  with  smaller  quantities 
of  Mimonene  anil  /-terpineol.  The  f-a-pinene 
yielded  pinonic  acid  on  oxidation,  but,  as  was 
anticipated  from  its  high  rotatory  power, it  formed 
no  nit  t-osocliloiide.  It  is  doubtless  identical  with 
tin-  "firpene"  of  Krankf  oiler  and  Frary  (this  J., 
1900.  1107).  A  sample  of  oleoresin  from  the 
sapwood  of  Douglas  Br  yielded  22°,,  of  volatile 
oil  containing  Z-o-pinene  I  h.  pt.  l.">0 — l.">s  ('.  : 
sp.gr.  at  15'  C„  0-8629;  [«]  -;r  -  — is '86;  njtroso- 
chloride,  m.  pt.  103°  C.)  besides  ?-/J-pinene  and 
probably  Mimonene. — J.  11.  L. 


Theory   of  colour-lakes.     Baudiech.     See    IV. 

Patents. 

Ink  1;    Printing ]  and  process  of  making  the 

same.  A.  Rogers,  Brooklyn,  N.Y.  r.s.  Pat. 
1,224,668,  May  l.  L917.  Hat.-  of  appl..  Feb.  1, 
11U7. 

A  newspapeb  ink  is  prepared  by  mi\ing  39%  of 
a  thiekened  odourless,  asphalt-base  petroleum 
residue,  with  about  17%  of  oil  of  40c  B.  (sp.  gr. 
0-824)  known  as  "31 il,"  about    1%  of  rosin, 

o2.">"„  of  chip  soap,  and  10%  of  carbon  black  ; 
or  the  petroleum  residue  may  be  heated  until  ii 
IB  odourless  and  lias  a  density  of  about  14-.ri°  B. 
(H-9119).  and   is  then   mixed   with   about   two-thirds 

of  its  vol.  of  "300°  oil,"  about  5%  ol  rosin,  12% 

of  carbon  black,  and   0-25%  of  soap. — 0.  A.  M. 


Condensation  product,  and  process  of  making  same. 
Synthetic  gum.  Artificial  gum  and  process  of 
making  same,  (a)  W.  A.  Beatty,  Assignor  to- 
(..  \\  .  Bea  lie;  (B)  and  (c)  W.  A.  Bcatlv,  New 
York.  U.S.  Pats.  IA)  1,225,748,  (B)  1.22.". 7  19, 
and  (c)  1,225,750,  May  15,  1917.  Dates  of 
appl.,  (A)  June  6,  1912  •  (i  and  c)  June  :;u, 
1915. 

i  \i  A  (  ondensation  product,  consisting  of  a  brittle, 
o  lourless  gum  which  is  soluble  in  alkalis,  a.  etone, 
alcohol,  amy!  alcohol,  amyl  acetate,  glacial 
acetic  acid,  and  tetrachloroethane;  insoluble  in 
lins I  oil,  turpentine,  and  mineral  oils;  con- 
verted into  a  substance  insoluble  in  alkalis  by  the- 
action  of  an  acid  :  and  by  beat  into  a  substance 
insoluble  in  the  above-named  solvents,  is  obtained 
by  condensing  a  substance  having  the  formula 
RtC(C,H«-OH), — where  1!  is  an  alkyl  group — 
with  a  substance  containing  at  least  one  methylene 
group,  (b)  The  condensation  product  obtained 
by  heating  R  .('(< \,l  I  ,OH).—  where  11  is  an  alkyl 
group  — with  a  Substance  containing  at  least  one 
active  methylene  group,  in  presence  of  alkali  at 
100  150  ('..  is  further  heated,  when  a  hard, 
inodorous,  transparent,  non-brittle  and  not 
easily  inflammable  substance,  insoluble,  and  unacted 
upon  by  acids,  alkalis,  acetone,  alcohol,  amyl 
alcohol,  amyl  acetate,  glacial  acetic  acid,  tetra- 
cliloio, thane,  or  mixtures  of  these,  is  produceo1. 
(C)  A  gum.  soluble  in  alcohol  and  alkali,  and  eon- 
vertible  into  an  insoluble  mass,  is  obtained  by 
condensing  a  ketone,  such  as  acetone,  or  an  impure 
ketone,  with  a  cresol,  or  mixture  of  cresols,  or 
an  impure  phenol  containing  cresol.  and  con- 
densing the  resulting  product  with  an  aldehyde, 
such  as  formaldehyde.  (See  also  Ft.  l'ai.  117.047 
of  1912  :    this  J..   191:;.  i-l  !.;      K.  \V.  L. 

Floor  covering.  D.  F.  Haveistick,  Trenton.  N.J 
l.S.  Pat.  1,225,954,  Mav  15,  1917.  Date  o 
appl.,   May   17.    1910. 

The  floor  covering  consists  of  a  backing  of  suit.ibli 
'  fibrous  sheet,  matt  rial  saturated  with  a  water 
proofing  substance,  covered  by  an  impervion 
layer  of  .Manila  copal,  or  a  mixture  of  the  latte 
and  acaroid  resin;  and  a  lop  or  surface  layer  o 
flexible    material.— F.  \Y.  I.. 

Paint  and  iirmcs.<  ,,f  making  same.  ,T.  Jacobi 
Maastricht.  Netherlands.  F.S.  Pat.  1.220,88) 
May   22.    1917.      Pate  of  appl,,    Mar.   7.    I 

SEEEng.  Pat.  16,448  of  1915  ;  this  J.,  1916,981 


XIV.-INDIA-RUBBER ;  GUTTA-PERCHA. 

Caoutchouc  or   Ue  homologues  :    Polymerisation 
isoprene,  itiriai/1.  and  dimethylerythrcne  to  — 

1.  Ostromv.slenski.     .1.   Kus-.    Phys-Chem.  So 
1816,  48,  1071—1114. 

The  author  has  investigated   the  different 
choucs     obtained     by     polymerisation     from 
mixtures  of  isoprene  with  amylenes,  (2)  isopiei 
(3)    mixtures    of    erythrene    with    liutylenes,    i 
erythrene.    and     (5)"  jSv-diinethylerythrene      T- 
determination  of  the  physical  properties  of  ditTort 
caoutchoucs   and   that   of  the    two    new   constat' 
(this  J.,   1910.  5,s)  renders  it    necessary  to  mod' 
the  views  formerly  held  with  respect  to  their  ft) 
stitution    and    the    author    now     considers    Uj 
higher  and   lower  caoutchouc-like   polymel 
one  and  the  same  dioleflne  do  not  exist,  but  tl' 
the  various  isomeric  caoutchoucs  are  polym  iri 
of  ore-   and   the   same  magnitude.      Thus,   the  i" 
mirism    of    "individual"    caoutchoucs    is    del- 
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ruined  solely  by  the  positions  of  the  ethylene 
linkages  of  the  nucleus  or  by  the  positions  of  the 
methyl  groups  in  the  side  chains 

The  four  isoprene-caoutchoucs  described  below 
are  obtained  under  conditions  of  catalytic  themio- 
polymerisation  which  when  applied  to  erythrene 
yield  always  one  and  the  same  caoutchouc.  In 
erythrene-caoutchouc.  as  in  erythrene,  there  are 
no  methyl  groups  but  the  number  of  double 
linkages  present  is  the  same  as  in  isoprene-raout- 
chouc.  Consequently,  the  isomerism  of  a-.  (3-. 
-, -  and  ("-isoprene-caoutchoues  is  conditioned  by 
differences  in  the  positions  of  the  methyl  groups, 
i.e..  of  the  side  chains. 

The  same  conclusion  may  be  drawn  from  the 
existence  of  only  one  form  of  Sv-dirnethyleryth- 
rene-caoutchouc."  The  two  methyl  groups  of  (37- 
dimethyl erythrene  are  arranged  symmetrically  in 
the  molecule  and  thus,  unlike  the  single  methyl 
group  of  isoprene.  cannot  give  rise  to  isomerides. 
The  isomerism  of  normal  7-isoprene-caoutchouc 
with  normal  1  -caoutchouc  is,  however,  probably 
conditioned  by  the  different  positions  occupied  by 
their  ethylene  linkages,  since  the  conditions  in 
which  isomerides  are  formed  are  those  in  which 
the  corresponding  isomerides  of  erythrene-caout- 
chouc are  obtained. 

Two  abnormal  isoprene-amylene-caoutchoucs 
are  described  :  (1)  the  a -form,  obtained  first  by 
Matthews  and  Strange,  and  later,  under  the  name 
of  sodium-isoprene-caoutchouc,  by  Harries  ;  (2) 
the  /3-isomeride,  here  described  for  the  first  time 
and  prepared  in  quantitative  yield  by  the  catalytic 
action  of  barium  peroxide  or  benzoyl  peroxide  on 
the  o-form  in  toluene  solution.  a-Isoprene- 
amylene-caoutchouc  forms  a  viscous  sticky  mass 
which  adheres  firmly  to  wood,  metal,  glass,  etc., 
and  is  easily  drawn  out  into  long  threads  ;  when 
exposed  to  the  air  it  becomes  covered  with  an 
oxidised  layer  which  is  non-adhesive.  When 
vulcanised  it  yields  a  product  which  is  not  sticky 
.  or  plastic  but  is  also  devoid  of  the  elastic  properties 
of  natural  caoutchouc  and  may  be  easily  torn 
like  a  rotten  rag  ;  its  elastic  point  evidently  lies 
above  its  temperature  of  decomposition.  This 
mtchouc  has  no  industrial  application  and 
when  added  to  natural  caoutchouc,  even  to  the 
extent  of  1%,  appreciably  lowers  the  value.  The 
molecule  of  a-isoprene-amylene-caoutchouc  prob- 
ably contains  the  amylene  as  a  saturated  radicle, 
1  — C(CH3)2-CH(CH3) — the  proportion  *of  bromine 
combined  diminishing  as  that  of  the  amylene  mixed 
with  the  isoprene  increases.  The  structure  may  be 
represented  thus  : — ■ 

GBvC(CH,)  :  CH-CHj-  ....  C(CH3),CH(CH3) 
CH.;CH:C(CH3)CH2CH2CH  :  C<Cfls)CH». 

That  amylene  is  present  in  the  molecule  is  sup- 
ported by  the  gradual  and  direct  alteration  of  the 
physical  properties  as  the  proportion  of  amylene 
used  increases  ;  for  example,  the  liquid  state  is 
more  and  more  nearly  approached.  Element  arv 
analysis  is  insufficient  to  detect  the  presence  of 
even  considerable  proportions  of  amylene.  If,  in 
the  preparation  of  a-isoprene-amylene-caoutchouc, 
the  amylene  is  replaced  by  isobutylene.  caout- 
choucs with  similar  properties  are  obtained. 

£-Isoprene-amylene-caoutchouc    forms    a     com- 
pact mass  quite  free  from  pastiness  and  at  about 
100°  C.    acquires    all    the    elastic    properties    of 
natural  caoutchouc,  its  elasticity  point  being  thus 
Mower  than  that  of  the  a-isomeride.     In  the  air 
•£-isoprene-amylene-caoutchouc  is  oxidised  moder- 
I  ately  rapidly  to  a  very  compact,  solid,  amorphous, 
,  oxygenated  mass,  which  can  be  readilv  pounded 
to  a  fine  powder  ;    as  the  oxidation  proceeds  the 
,  elasticity    point    and    the    "  fatal    temperature  " 
gradually  rise.      Vulcanisation  converts  it  into  a 
product    which    at    80°— 90°  C.    exhibits    all    the 
properties  of  vulcanised  natural  caoutchouc. 
a-Isoprene-caoutchouc,  prepared  by  the  action 


of  sodium  on  chemically  pure  isoprene  at  60°— 
75°  C.  for  10 — 11  hours."  differs  considerably  from 
a-isoprene-aniylene-caoutchouc,  which  is  obtained 
from  isoprene  containing  amylene.  in  particular 
from  the  isoprene  prepared'  by  the  catalytic 
removal  of  two  molecules  of  hydrogen  chloride 
from  dichloro-isopentane  at  a  low  pressure: 
a-Isoprene-caoutchouc  forms  a  colourless,  glass- 
transparent  non-glutinous,  non-fluid,  insoluble 
mass,  which  can  be  rolled  hot  or  easily  broken, 
l.ut  not  drawn  into  threads  :  it  swells  up  slowly 
and  slightly  in  various  media  but  does  not  dis- 
solve even  in  traces.  Its  elasticity  is  low  and  the 
noise  of  its  impact  resembles  that  "of  a  solid  body. 
It  is  an  abnormal  caoutchouc,  it-  elasticity 
point  lying  above  110c  I',  and  its  "  fatal  tem- 
perature "  somewhat  below  0°  C.  ;  at  about 
110"  C.  it  acquires  all  the  elastic  properties  of 
natural  caoutchouc.  It  is  vulcanised  by  sulphur 
or  nitro-compounds,  although  more  slowly  than 
caoutchoucs  of  the  normal  series,  and  it  is  applic- 
able in  practice  only  for  certain  special  purposes. 
£-Isoprene-caoutehouc,  obtained  in  quantitative 
yield  by  the  action  of  a  mixture  of  sodium  with 
barium  (or  benzoyl)  peroxide  on  pure  isoprene 
at  00° — 70°  C,  has  usually  a  pale  cinnamon  colour 
and  is  transparent  in  thin  layers  ;  it  flakes  but 
has  no  stickiness  or  fluidity  and  may  be  rolled 
comparatively  easily  even  at  60°  C.  It  is  an 
abnormal  cauoutchouc,  its  elasticity  point  being 
about  S0C — 90"  C,  which  is  somewhat  lower  than 
that  of  the  a-isomeride,  and  its  "  fatal  tem- 
perature "  about  — 10°  C. 

■y-Isoprene-caoutchouc.  prepared  in  small  yield 
(40%)  by  the  action  of  barium  or  benzoyl  peroxide 
or  an  alkali  sulphide  or  polysulpbide  on  chemically 
pure  isoprene  at  45° — 50°  O.  for  2 — i  months, 
is  an  almost  colourless,  glass-transparent,  brittle, 
amorphous  substance,  which  cannot  be  drawn  into 
threads  but  is  possessed  of  considerable  elasticity 
and  spring  ;  after  deformation  it  resumes  iti 
original  form  and  dimensions  almost  instan- 
taneously. It  is  a  normal  caoutchouc,  its  elas- 
ticity point  and  "  fatal  temperature  "  being  about 
the  same  as  ihose  of  natural  caoutchouc. 

a-Isoprene-caodtchoue. prepared  from  /3-myrcene, 
is  of  the  normal  series. 

£-Isoprene-caoutchouc  is  the  name  proposed 
by  the  author  for  the  caoutchouc  obtained  in 
quantitative  yield  by  gently  heating  isoprene  with 
sodium  in  an  atmosphere  of  carbon  dioxide. 
It  is  formed  also  by  the  action  of  ultra-violet 
light  on  isoprene  in  presence  of  sodium  and 
carbon  dioxide.  It  is  a  normal  isopiene-caoot- 
chouc  anil  quite  insoluble.  This  form  appears  to  be 
a  physical  isomeride  of  the  normal  -,-isoprene- 
caoutchouc.  the  elasticity  points  and  the  "  fatal 
temperatures  "  being  apparently  the  same  for  the 
two.  Towards  a  mixture  of  sodium  and  carbon 
bisulphide  isoprene  is  quite  passive,  both  at  the 
ordinary  temperature  and  on  beating. 

Recovered  caoutchouc  is  always  abnormal, 
its  "  fatal  cemneratiire  "  and  elasticity  point  being 
relatively  high  ;  only  above  120°  C.  does  it  regain 
the  elastic  properties  of  ordinary  caoutchouc. 
The  process  of  recovery  is  evidently  accom- 
panied by  rearrangement  in  the  nucleus. 

a-Erythrene-caoutchouc  is  obtained  by  heating 
erythrene  alone  or  wi.h  sodium  (0-3 — 0-5  %), 
barium  peroxide,  sodium  and  barium  peroxide,  or 
first  with  one  of  these  and  then  with  the  other. 
When,  however,  the  erythrene  is  heated  in  presence 
of  sodium  and  in  an  atmosphere  of  carbon  dioxide, 
it  is  converted  into  an  insoluble  ^-caoutchouc 
analogous  to  the  normal  insoluble  t-isoprene- 
caoutchouc.  The  isomerism  appears  to  be  of  a 
chemical  character  and  conditioned  only  by  the 
different  positions  of  the  ethylene  linkages  in  the 
molecule.  A  third  isomeride  (a')  is  often  formed 
in  small  proportion,  together  with  the  a-variely, 
when  eivthrene  is  heated  with  sodium  in  absence 
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of  carbon  dioxide.  Tins  differs  from  a-erythrene- 
caoutchouc  only  in  its  insolubility  and  ia  a  highly 
elastic,  colourless,  glass-transparent  substance, 
which  swells  in  light  petroleum,  turpentine,  etc., 
and  is  readily  vulcanised  under  the  ordinary 
conditions  given  for  the  vulcanisation  of  syn- 
thetic caoutchoue  s. 

a-Erythrene-caoutchouc  is  a  colourless,  trans- 
parent, clastic,  highly  resilient,  non-adhesive 
.substance,  which  is  readily  rolled  in  the  hot,  but 
if  rolled  in  the  cold  requires  slight  admixture 
of  a  liquid  of  high  boiling  point,  since  otherwise 
it  crumbles  between  the  rolls  like  factis  ;  after 
deformation,  if  not  too  prolonged,  it  recovers  its 
form  and  dimensions  "almost  instantly.  'This 
caoutchouc  belongs  to  the  normal  series,  its 
elasticity  point  and  "  fatal  temperature  "  being 
somewhat  lower  than  those  of  I'ara  caoutchouc; 
thus,  at.  normal  temperatures  it  is  more  elastic 
than  natural  caoutchouc,  and  it  remains  elastic 
when  Para  rubber  reaches  its  elasticity  point. 
It  is  vulcanised  more  rapidly  and  easily  than  the 
natural  rubber  under  ordinary  conditions  or  by 
means  of  benzoyl  peroxide,  nitro-compounds, 
chlorine,  etc.  The  vulcanised  product  is  highly 
elastic  and  resilient  and  its  residual  elongation 
negligible  ;  it  is  more  resistant  to  deformation 
than  vulcanised  natural  caoutchouc,  but  its 
resistance  to  shearing  is  slight.  If,  before  vul- 
canisation, the  caoutchouc  is  caused  to  swell  by 
means  of  albumin  or  some  other  substance  with 
colloidal  properti?s.  the  resulting  product  corres- 
ponds in  properties  with  vulcanised  natural 
caoutchouc. 

a-Ervthrene-butylene-caoutchouc,  prepared  by 
the  action  of  sodium  on  erythrene  containing 
butylene,  closely  resembles  a-isoprene-amylene- 
caoutchouc. 

/3-Erythrene-butyleno-caoutchouc,  prepared  by 
heating  a  toluene  solution  of  the  a-isomeride  with 
barium  peroxide  (0-5—5%)  at  60°— 75°  C.  for 
1 — 7  days,  is  not  sticky,  very  compact,  somewhat 
resistant  to  shearing,  cannot  be  drawn  into 
threads,  and  is  moderately  easily  rolled  in  the 
cold.  It  belongs  to  the  normal  series  and  is 
readily  vulcanised  to  a  product  showing  all  the 
properties  of  vulcanised  natural  caoutchouc  ; 
it  dissolves  in  benzene,  light  petroleum,  turpentine, 
etc.  The  isomerisation  of  the  a-  to  the  /3-isomeride 
occurs  only  if  the  former  contains  comparatively 
little  butylene,  erythrene  containing  10 — 15% 
of  the  latter  being  utilisable. 

All  the  caoutchoucs  which  have  been  obtained 
from  /37-dimethvlervtbrene  (Coutuiier,  Ann.  Chim. 
Phys.,  1892,  [vi.],  '26,  489  ;  Kondakoff,  J.  prakt. 
Chem.,  1901,  [ii],  64,  109;  Harries,  this  J.. 
1911,  1073)  have  been  investigated  and  are  found 
to  be  identical;  they  usually  contain  varying 
proportions  of  the  dimeride  and  of  foreign  liquids, 
which  lower  the  elasticity  point  and  the  "  fatal 
temperature."  The  form  obtained  by  the  action 
of  sunlight  on  the  monomeride  (a')  does,  indeed, 
differ  from  that  resulting  from  the  thermo-poly- 
merisation  of  /Sy-dimethylerythrene  (a)  by  us 
solubility  in  varices  media,  but  >his  difference 
is  doubtless  conditioned  by  differences  in  the 
physical  state,  the  two  being  merely  colloidal 
modifications  of  one.  and  the  same  hydrocarbon. 
A  number  of  different  catalysis  were  cmploy-d. 
but  in  all  cases  the  a-form  was  obtained  in  the 
hot  and  mostly  the  o'-form  at  temperatures  up  to 
20° — 30°  C.  Further,  polymerisation  of  ,i;- 
dimethylerythrene  in  presence  of  foreign  olefin«S 
yields  always  the  ordinary  a-  or  a'-modification, 
mixed  or  "  combined  "  forms  not  being  obtained 
in  this  case.  The  a-form  of  /*y-dimethyh-rythrcne- 
caoutchouc,  obtained  at.  any  temperature  from 
40°  to  170°  C.  and  especially  rapidly  in  presence 
of  a  small  proportion  (1  %)  of  piperidine  piperidyldi- 
thiocarbamate,  belongs  to  the  abnormal  series. 
its   elasticity-    point   being    125° — 130°  C.    and    it  s 


"  fatal  temperature  "  -  5°  < '.  When  vulcanised 
it  acquires  all  the  elastic  properties  of  natural 
caoutchouc  at   100°  C— T.  H.  P. 

Erythrene-caoutchouc  ;    Synthesis  of  the  symmetrical 

and  higher  chlorides  of .     New  chlorides  of 

natural,  isoprene-  and  erythrene-caoutchoucs.  1. 
Ostromyslenski.  J.  Russ.  Phys.-Chem.  Soc, 
1910,  48,  1132—1151. 
It  has  been  already  shown  that  polymerised  vinyl 
bromide  represents  the  symmetrical  bromide  of 
erythrene-caoutchouc  and  the  natural  supposition 
that  caouprene  chloride  is  the  corresponding 
symmetrical  chloride  is  now  justified  experi- 
mentally. Baumann  (Annalen,  1872,  163,  3171 
described  caouprene  chloride  as  a  viscous,  plastic, 
Insoluble  mass,  but  these  properties  are  caused 
by  admixture  of  extraneous  liquids  such  as  the 
higher  chloro-derivatives  of  ethane,  esters  of  the 
fatty  acids,  etc.,  the  chemically  pure  chloride 
being  a  snow-white,  amorphous  mass  readily 
reducible  to  a  fine  powder.  Caouprene  chloride  is 
rapidly  formed  by  the  action  of  the  light  from 
a  quartz  mercury  lamp  on  liquid  vinyl  chloride 
and  exists  in  a  soluble  o -modification,  which 
swells  in  various  media  to  a  more  or  less  mobile 
layer,  and  in  a  more  stable,  insoluble  y-formj 
the  former  is  completely  converted  into  the  latter 
by  prolonged  heating  at  30° — 10°  C.  or  by  tin- 
action  of  the  light  from  a  mercury  lamp  The 
relation  between  the  a-  and  7-caouprene  chlorides 
is  undoubtedly  analogous  to  that  between  the 
o-  and  a'-forms  of  /Sv-dimcthylerythrenc-caout- 
chouc  (see  preceding  abstract).  The  asymmetric 
chlorides  of  erythrene-caout-houc  and  natural 
caoutchouc  also  exist  in  a  soluble  o-  and  an 
insoluble  7-modifieation.  The  molecular  weight 
of  a-caouprene  chloride,  measured  cryoscopically 
in  ethylene  bromide  solution,  is  1021,  which 
corresponds  with  the  molecule  (CH.-CHCl),,  =999  ; 
this  result  is  in  agreement  witli  that  obtained  for 
caouprene  bromide.  When  heated  with  one  of  a 
number  of  different  compounds,  a-  and  7-caouprene 
chlorides  give  ebonite-like  substances  which  are 
identical  with  those  obtained  under  analogous 
conditions  from  the  asymmetric  chloride  of 
erythrene-caoutchouc  (see  following  abstract)  and 
in  their  physical  and  mechanical  properties  closely 
resemble  the  ebonites  obtained  from  the  chloride 
of  natural  Para  caoutchouc. 

Like  the  bromide,  caouprene  chloride  is  a 
unicyclic  halogenide.  the  ring  containing  sixteen 
CHC1-CH2-  groups.  The  absence  of  double  linkages 
is  shown  by  its  behaviour  towards  various  re- 
agents, such  as  permanganate,  tetranitromethane, 
etc.,  and  especially  by  its  stability  towards 
oxidising  agents  like  chromic  acid  and  concen- 
trated nitric  acid  (sp.  gr.  1  ■:;.">).  by  its  passivity 
towards  halogen  hydracids,  including  boiling 
hydrochloric  acid,  and  towards  concentrated 
sulphuric  acid,  and  by  the  ability  of  the  halo 
present  to  take  part  in  reactions  of  double  decom- 
position. 

Unlike    all    natural   and    synthetic    caoutchoucs 
aiicl     all    their    known    halogenated     derivati 
which     are     insoluble     in     acetone,     a-caouprene 
chloride  dissolves  readily  in  this  solvent      Gradual 
addition   of   a   solution   of   the-   calculated    amount 
of  chlorine  in  carbon  tetrachloride   to  a  solution 
of    erythrene-caoutchouc    in    the    same    solvent 
yields  an  asymmetric  chloride-  of  erythrene-caout- 
chouc,      l  n2il  (8<'li6-      isomeric      with      caoupri 
chloride,  from  which  it  differs  only  in  the-  posit 
of  the  halogen  atones  :    this  chloride  also  dissolvt 
readily  in  acetone.     Under  tin-  same-  condition/ 
natural    caoutchouc    gives    a    rhloride    of    normal 
composil  ion,  C>tH  ,<><*  H3 )8tT is-  ;|'MI  readily  soluhli 
in  acetone-     Like-  caouprene  cnloride,  each  of  '  I 
chlorides  e-xists  in  a-  and  y-modifications.    Owing 
to  the  solubility  of  the-  chlorides  in  acetone,  thej 
may  be  freed  from  admixtures  of  free  caoutchooi 
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and  of  colloidal  higher  chloride  and  thus  obtained 
in  a  chemically  pure  condition. 

The  polymcride  of  dichloroethylcne  yields  a 
peculiar  ebonite  and  is  termed,  by  analogy, 
chlorocaouprene  chloride.  It  is  isomeric  with  the 
higher  chlorides  of  erythrene-caoutehouc,  obtained 
by  the  action  of  chlorine  on  a  solution  of  the  free 
caoutchouc,  the  isomerism  depending  on  the 
position  of  the  halogen.  Under  the  influence  of  the 
light  of  a  quartz  mercury  lamp,  asymmetric 
dicldoroethylene   polymerises   almost  instantly. 

Caouprene  chloride  has  been  prepared  from 
alcohol  and  chlorine  by  the  following  reactions  : 
(1)  C2H5OH=C2Hd  +  n20,  (2)  C2H4+C12  = 
(LH4C12.  (3)  C2H4CL+NaOH=NaCl  +  H20  + 
ICH, :  CHCland(4)16CH2  :  CHC1=(CH2  :  CHC1)I6. 
Owing  to  the  "  poisoning  "  of  the  alumina  used  as 
catalyst  in  the  dehydration  of  the  alcohol,  the  yield 
of  ethylene  obtained  gradually  falls.  It  is  found 
that  this  alumina  may  be-  regenerated  by  cautious 
ignition  in  a  current  of  air  and  subsequent,  treat- 
ment with  superheated  steam.  The  yield  of 
ebonite  obtained  amounts  to  at  least  60 — 75 
parts  per  100  parts  of  absolute  alcohol  and  this 
is  probably  capable  of  considerable  increase  by 
varying  the  experimental  conditions  employed . 
.Pure  vinyl  chloride  has  b.pt.  —  12UC.  and  not 
— 18°  C.  as  stated  in  the  literature. 

The    asymmetric    chloride    of    erythrene-caout- 
ehouc,  C32H,18C114   (see  above),   is   a  snow-white. 
. amorphous  mass,  which  is  readily  powdered  and 
Ibecomes    electrified    when    sifted    through    silk  ; 
'it  cannot  be  distinguished  from  caouprene  chloride. 
(It  behaves  towards  permanganate  like  a  saturated 
compound,  remains  colourless  when  treated  with 
;tetranitromethane,     reacts     with     phenol     losing 
;hydrogen  chloride,  and  is  passive  towards  nitric  acid 
i(sp.  gr.  1-35),  concentrated  sulphuric  acid,  boiling 
fuming    hydrochloric    acid     (sp.     gr.     110),    and 
boiling   chromic   acid.      Under   similar  conditions 
this   chloride    and    caouprene    chloride    yield    one 
and  the  same  ebonite  or  one  and  the  same  plastic 
mass    resembling    celluloid    or    guttapercha     (see 
following  abstract)  ;    the  two  substances   behave 
similarly   towards   camphor,   naphthalene,   copper 
■oleate,  etc.,  and  are  soluble  in  the  same  solvents. 
I     The  chloride  of  natural  Para  caoutchouc  cannot 
be  distinguished   from   that   of   synthetic   normal 
■y-isoprene-caoutchoue,  although  they  undoubtedly 
differ  in  the  positions  of  the  methyl  groups  in  the 
inucleus.    They  are  almost  white,  amorphous  sub- 
istances,    which    become    electrified    when    rubbed 
and,  when  pure,  are  easily  powdered.    Chemically 
and     physically    they    behave     like     homologues 
of  the  chlorides  of  erythrene-caoutehouc. 

When  treated  in  light  petroleum  (b.pt.  up  to 
;80°C.)  solution  with  a  current  of  anhydrous 
rhlorine  at  0°  C,  o-erythrene-caoutchouc  yields  a 
higher  chloride,  C32H,2C1S2,  which  is  white, 
wnorphous.  and  opaque  and  may  be  readily 
•rushed.— T.  H.  P. 


Ebonite,  celluloid,  or  guttapercha;    Preparation  oj 

!     substances  equivalent  to .     Synthesis  of  vul- 
canised caoidchouc.    I.  Ostrornyslenski.    J.  Kuss. 
Phys.-Chem.  Soc,  1016,  48,  1114—1131. 
iVhen  treated  with  free  chlorine,  either  natural 
or   synthetic     caoutchouc    is     converted    into    a 
Mbstance  which  exhibits  the  properties  of  ebonite, 
In   some    cases   to   an    enhanced    degree.     In   its 
stability  towards  alkali  or  high  temperatures  it  is 
I  he  equal  of  ebonite  and,  unlike  the  latter,  it  is 
'•IT.  stable    towards    acids.     Thus,    the    product 
(btained  by  the  action  of  chlorine  on  synthetic 
lormal   erythrene-caoutehouc   is  not  changed    by 
he  prolonged  action  of  nitric  acid   (sp.  gr.   1-35), 
>y  boiling  fuming  hydrochloric  acid  (sp.  gr.  1*19), 
iy  boiling  chromic  acid,  or  concentrated  sulphuric 
•'•id.     It  may  be  worked   and  polished   like  the 


best  ebonite  obtained  from  caoutchouc  and 
sulphur  and  is  equally  plastic.  Its  specific  gravity 
is  almost  equal  to  that  of  ebonite,  and  it  is  a  better 
electrical  insulator,  its  conductivity  approximating 
to  that  of  the  best  types  of  glass  and  bakelite. 
Ordinarily  it  is  black  but  if  prepared  under  certain 
special  conditions  ib  may  be  obtained  almost 
white  or  even  colourless  and  transparent  and  it  is 
easily  coloured.  An  ebonite-like  substance  may 
also  be  obtained  by  heating  caoutchouc  chloride 
or  bromide  (this  J.,  1016,  370)  in  an  iron  mould 
out  of  contact  with  air  at  the  ordinary  tem- 
pbrature  employed  in  vulcanising  caoutchouc,  but 
the  product  yielded  in  this  way  is  always  more  or 
less  porous. 

Caouprene  chloride,  readily  obtainable  either 
from  ordinary  alcohol  and  salt  through  rnono- 
or  di-chloroethane,  or  from  carbon,  lime,  and 
hydrochloric  acid  through  the  carbide,  may  be 
easily  converted  into  a  plastic  mass  equivalent  in 
its  properties  to  celluloid,  guttapercha,  or  the  best 
ebonite.  When  treated  with  a  very  small  pro- 
portion of  naphthalene  or  copper  oleate,  the 
chloride  yields  a  highly  coherent  ebonite  ;  with 
camphor,  paraffin  wax,  or  hexachloroethane,  a 
product  corresponding  with  celluloid  is  obtained, 
whilst  with  oils  such  as  paraffin  oil,  esters,  tri-, 
tetra-  or  penta-chloroethane,  or  with  a  large 
excess  of  naphthalene,  etc.,  a  substance  with  all 
the  properties  of  natural  guttapercha  is  formed. 
This  synthetic  ebonite  exhibits  all  the  mechanical 
properties  of  ordinary  ebonite  and  is  furthermore 
non-inflammable  and  of  high  stability  towards 
acids  or  an  atmosphere  of  moist  chlorine.  Analo- 
gous products  are  obtainable  in  a  similar  manner 
from  the  higher  chloride  of  caoutchouc,  C,0H48C132, 
or  the  homologous  chlorocaouprene  chloride. 

— T.  H.  P. 


Rubber  plant,  rich  in  rubber,  indigenous  to  Germany. 
J.  Schiller.  Gummi-Zeit.,  1916,  30,  499—510. 
Chem.-Zeit.,  1917,  41,  Rep.,  156. 

Lactuca  viminca  (N.  O.  Composite?)  occurs  in  the 
western  districts  of  the  Danube  valley  and  in  the 
Elbe  valley  to  beyond  Dresden.  It  contains  pure 
caoutchouc  amounting  to  0-49%  of  the  dried 
plant,  19-06%  of  the  total  extractable  substances, 
and  73-21  %  of  the  crude  rubber.  "  Wolf's  milk  " 
(spurge)  contains  only  0-27%,  "sow  thistle" 
(Sonehus  oleraccus)  0-16%,  Hevea  Braziliensis  and 
Kiek.ria  claslica  0-3%,  and  guayule  (Parthenium 
argentatum)  10%,  of  pure  caoutchouc,  calculated 
on  the  dry  weight  of  the  plant. — E.  W.  L. 
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-  in    salt    solutions.     L. 
Leather   Chem.   Assoc., 


Hide.  ;     Solubility     of 

Balderston.     J.    Amer. 
1917,  12,  193—198. 

Wet-salted  hide,  which  has  been  soaked  to 
remove  salt  and  loose  nitrogenous  matter,  appears 
to  be  no  more  soluble  in  dilute  salt  solutions  than 
in  water.  A  20 %  salt  solution  exerts  a  marked 
preservative  effect. — F.  C.  T. 

Patents. 

Leather,    imitation ;    Methods    and    <t)>paratus   for 

making .     A.E.Alexander,  London.    From 

The  liuratex  Co..  Newark.  N.J..  I'.S.A.  Eng. 
Pat.  106,336,  Mav  22,  1916.  (Appl.  No.  7261 
of  1916.) 

See  U.S.  Pat.  1,190,806  of  1016  :  this  J.,  1016.  035. 
After  being  coated  with  the  mixture  containing 
nitrated  cotton  and  oil.  (lie  fabric  is  subjected  to 
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a  calendering  operation  before  the  japanning 
compost  ion  is  applied.  An  apparatus  for  carrj  ing 
out  tin-  process  is  also  claim.-,:. 

Clue  Joints;  Method  "I  waterproofing  .     P.  II. 

ns.    Horley,    Surrey.     Eng.    Pat.    106,439, 
Jan.  '.i.   HUT.     (Appl.  No.   132  ot   L917.) 

Thk  surfaces  to  he  joined  are  moistened  with  a 
formaldehyde  solution,  preferably   one  containing 

25°,.  of  a  in",,  aqueous  solution,  ami  air  then 
covered  with  glue  in  tin-  usual  way.  Form- 
aldehyde may  be  added  to  the  glue  itself  if  (he 
latter  be  used  immediately  after  the  addition. 

c.  \.  \l. 

Ptaslii     material    [from    gelatin] ;    Process    for    the 
manufacture  of  a  non-inflammable  and  odourless 

.  and  the  proline)  Hereof.     R.  Piogey?  Paris. 

Eng.   I'at.  106,448,   Peb.   10,   1917.     (Appl.  No. 

'-'Hi?  of  tHIT.) 

Mklti:d  gelatin  is  treated  with  a  solution  con- 
taining a  decoction  of  hops  and  dilute  oxalic  acid 
or  other  dicarboxylic  acid  of  the  general  formula 
t'.N .  ,-;<>  n  whereby  impurities  are  precipitated 
and  the  gelatin  is  rendered  more  supple.  The 
liquid  gelatin  is  formed  into  sticks  or  sheets. 
which  are  dried  and  coloured,  and  immersed  in  a 
bath  containing  formaldehyde  (-.">  to  35%),  water 
(25  to  3.5",,).  and  alcohol (25  to  35%),  together  with 
oxalic  acid  or  other  dicarboxylic  acid,  as  above, 
tannin,  and  glycerin.  After  impregnation,  the 
sheets,  etc..  are  dried,  preferably  in  hot  air,  and 
form  a  plastic,  malleable  material,  imitating  ivory. 
horn,  tortoiseshell,  amber,  etc.,  according  to  the 
colouring. — C.  A.  >I. 
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Soils:     Fixation    of    ammonia     in 


-.       I.    G. 
Mi  Beth.     J.  Agric.  I!es..  HJl 7,  9,  141—155. 

Fifty  mgrms.  of  nitrogen  as  ammonia  or  am- 
monium sulphate,  chloride,  or  nitrate,  was  added 
to  100-grm.  portions  of  a  soil  from  Riverside, 
California,  and  after  standing  for  30  minutes, the 
portions  were  extracted  with  water,  and  with 
hydrochloric  acid  of  concent  rat  ions  varying  from 
1  to  Id  %.  The  amount  sot  ammonia  in  the  extracts 
were  then  determined  by  distillation  with  sodium 
hydroxide.  Determinations  of  ammonia  were 
also  made  by  direct  distillation  of  (he  soil  with 
magnesia.  The  amounts  of  ammonia  found  were 
practically  the  same  for  all  the  compounds  nsed. 
water  extracting  aboul  25%  and  10%  acid  about 
52%    of    the    added     nitrogen       The     nitrogen    rc- 

eovered  by  the  same  arid  from  a  Lordsburg  soil 

after    similar    treatment     was    also     found     to     be 

independent  of  the  nature  of  the  anion  of  the 
ammonium  salt,  but  the  quantity  was  much  less 
than  fn  in  (he  Riverside  sou  (20%  as  against  52%). 
In  both  eases  the  magnesia  method  gave  approxi- 
mately the  same  figures  as  the  10%  aeid  extract  ion 
method.  Boiling  (lie  treated  soils  with  sodium  or 
potassium  hydroxide  solutions  resulted  in  a  much 
greater  nitrogen  recovery,  2"5  c.c.  Oi  the  alkali 
giving  the  maximum  amount  (ah  ut  65%);  and 
those  results  seem  to  hold  for  semi-arid  soils  and 
sul)-s..iis  generally.  When  100-grm  samples  of 
the  two  soils  containing  .">o  mgnns.  of  ammonium 
sulphate  w  ere  leache  1  with  water  until  2  100  c  c.  of 
percolate  was  obtained.  i(   was  found   that   33% 

of  the  added  element  was  remove. 1  from  the 
Riverside  --- > i  1  and  14-2%  from  the  Lordsburg 
soil ;  L0%  hydrochloric  acid  removed  81  2  ,  from 
the  former  soil.  The  sub-eoil  of  six  out  of  seven 
Kmi-arid   soils  investigated  showed  an  in..,. 


nitrogen  fixation  with  depth,  and  the  fixation  wni 
greater  the  higher  the  concentration  of  the  appliej 
ammonium  salt  solution.  Increase  of  temperaturl 
diminished  the  fixation,  the  amount  of  nitrogei 
recovered  at  100  C.  being  only  53-6%  of  tha 
recovered  at  5  C.  fixation  was  most  raps 
during  the  lii-t  few  minutes,  but  it  continun 
for  several  days.  When  the  soils  were  heated  (< 
temperatures  not  above  200°  ('.  for  six  hours  priot 
to  the  addition  of  tb,-  ammonium  salt,  the  per 

rentage  recovery  was  unaffected,  but  at  250  - 
300°  C.  the  recovery  was  much  increased.  Tin 
percentage  of  nitrogen  fixed  was  nearly  constaS 
for  small  amounts  of  added  ammonium  sulphate 
but  beyond  a  certain  point  the  percentage  de- 
creased, although  the  absolute  amount  continued 
to  increase.     The  ammonia-fixing  powers  of  tfl 

two  semi-arid  soil-  were  reduced  b\  I  he  presence  ot 
sahs  of  aluminium,  iron,  and  potassium,  but  salt.- 
of  calcium,  magnesium,  and  sodium  had  practic- 
ally no  effect.  The  nature  of  the  anion  of  th, 
added  salt  was  without  influence.  The  amount 
of  calcium  brought  into  solution  by  ammonium 
chloride  increased  with  the  depth  of  (he  soil,  bu( 
when  (be  chlorides  of  aluminium,  sodium,  aid 
magnesium  were  used  as  extra,  ting  media,  the 
amount  of  calcium  dissolved  did  not  increase  with 
the  depth.  -E.  II.  T. 


I'liosjiltorie  acid  in  soils;    Influence  of  the  present! 
of    calcium    carbonate    on    the    determinatio 

available by    Dyer's    method.     J.     \.    Sen 

Agr.  J.   India.   L917,   12,  258     265. 

THE  highly  calcareous  soils  of  Bihar.   India,  when 
examined  by  1  Iyer's  met  bod  (extraction  with    1  °, 
citric  acid  solution),  are  found  tobepoorin  "  .-  ■  \ .  ■  i  1 
able  "  phosphoric  acid.     The  low  results  obtain.. 
are  probably   due   to  the   interfering    action    m 
calcium   carbonate,   since   the  addition   of    lie      . 
calcium  carbonate  (o  a  soil  decreased  the  amount 
of    "available"    phosphoric    acid    from    o  ::  i  l!    {■ 
0-009",,.      The      action     of      calcium      carb 
seems  to  reach  a  limit    when  the  quantity  addV> 
is  increased  to  20  "„,  larger  quantities  causing  n. 
further    diminution    of    the    solvent     action.     Tli 
influence   of   calcium   carbonate   is.   therefore,   DO 
due   solely   to    neutralisation    of    the    citric    a,j. 

— \V.  P.  S. 

Lemna    minor:     Somt     effects    of   organic    growl) 
promoting  substances   [auximones)   on   the 

of in     mineral     culture    solutions.      \\  .     I 

Bottomlev.      Rov.  Soc.  Proc.  1'.'I7.   89  B.  481- 
507. 

Lemna    minor    plants    were    cultivated    in    dish 
of    similar    size,    some    of    which     contained     on' 
Detmer's    solution,     whilst     others    contained    tl 
same    quantities    of    the    mineral    solution.     »n 
the  addition  of  the  decomposed    phosphotungat 
acid    fraction   or  of   the   silver-baryta    fraction 
other  fractions  of   bacterised  peat    (this   J.,    1  111 
975).     It  was  found  that  the  plants  could  not  go 
for  any  length  of  time  in  the  solution-  containii 
only    mineral    substances,   and    that    the   preset] 
of    soluble    organic     matter    was    essential.       1 
adding     to    the    culture    solution    3*1S    parts    | 
million    of    organic    matter    from    the        aqueo 
extract  of  bacterised  peat,  the  growth  of  the  plai 

as  compared  w  it  b  1 1 ntrol  plants  was  increae 

L'n  tines  in  number  and  62  times  in  weight.     'I 

aqueous  extract  fr I  from  humicacid  (correspoi 

ing  to  an  addition  of  !>7  parts  of  organic  mat 
per  million)  caused  the  plants  to  increase  0 
in  number  and  L.'0  times  in  weight  ;  the  alcohi 
extract  (32  parts  of  organic  matter  per  millii 
increased  the  growth  by  3}  times  the  number  . 
7J  times  the  weight  ;  and  the  phosphotungf 
acid  fraction  (13  parts  per  million)  ga\e  11  tii  - 
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the  number  and  21  times  the  weight.     The  pro-   ] 

gressive  improvement   in  the   appearance   of   the   j 
plants  supplied  with  increasing  amounts  of  auxi- 
mones    was    also    pronounced.       The    fact     that 
comparable   results   were  obtained  in  experiments 
in  which  "  conductivity  "  or  glass-distilled  water   | 
was  used  proved  that  the  beneficial  effects  of  the 
auxiinones  was  not  attributable  to  their  neutral- 
ising    toxic,   substances    in   the    ordinary     metal-   i 
distilled    water.     It    is    suggested    that    some     of 
tins.'     growth-promoting     substances     may     act    | 
directly  as  nutrients,  whilst  others  act  as  accessory 
food  materials.     (See  also  this  J..   1913.  878,  919, 
920;     1914,360;     1915.   881;     1910,871). 

— V.  A.M. 


Soil  organisms  concerned  in  the  nitrogen  cycle; 
Some  effects  of  organic  ijrowth-proinoting  sub- 
stances {auxiinones)  on .  F.  A.  Mockeridge. 

Boy.  Soc.  Proc,   1917,   89  B,  508 — 533. 

Puke     cultures   of    Azoiobacier   cliroococcum    from 

the  soil,  and  of    B.   radicicola,  the  nitrogen-fixing 

organism  of  the  nodules  of  leguminous  plants,  were 

cultivated    in   nutrient   solutions   to   which     were 

added  small  amounts  of  the  different  fractions    of 

bacterised  peat  prepared  as  described  by  Bottomley 

{this   J.,    1914,    975).     It  was   found   that  certain 

organic    substances    of    unknown    nature     which 

could   be  separated   from  the  prepared   peat  had 

an  appreciable   effect  upon  the   rate  of   nitrogen 

fixation  by  these  organisms.     Similar  experiments 

with   nitrifying  organisms  in   soil   and   in   culture 

solutions  snowed  that  the  addition  of  bacterised 

peat  to  a  fertile  soil  caused  a  rapid  increase  in  the 

'  proportion  of  nitrate  up  to  a  maximum,  above 

which  the  growth  of  the  organisms  was  inhibited 

by  the  concentration  of  the  nitrate,  and  nitrification 

erased.     The    rate    of    nitrification    was     greater 

in   soil   containing   bacterised    peat   than   in   that 

containing    an    equivalent    quantity    of     soluble 

ammonia  in  a  form  suitable  for  nitrification.     The 

stimulation  of  the  soil  organisms  does  not  depend 

upon  the  amount    of   nitrogen   in   the   bacterised 

peat,  judging  by  the  effect  of  the  phosphotungstic 

fraction   upon   the   nitrification.      It   is   probable, 

however,  that  the  methods  so  far  employed  do 

not  extract  the  whole  of  the  auxiinones  from  the 

material.     Although      the      auximone      fractions 

aci derate  the  rate  of  nitrification  both  in  soil  and 

in  culture  solutions  they  have  no  influence  upon  the 

rate  of  ammonia  formation.     On  the  other  hand, 

they   reduce   the   rate    of   denitrification   whether 

added  to  a  pure  culture  of  denitrifying  organisms 

or  to  the   soil   itself.     For   example,    whilst    the 

amount  of  gas  liberated  in  48  hours  by  the  soil 

alone  was   630   c.c,  that   liberated   by  the   same 

amount   of    soil   to   which    the      phosphotungstic 

fraction  of  bacterised   peat  had   been  added  was 

only  8-1  c.c.     The  addition  of  an  aqueous  extract 

j  of  the   bacterised  peat,   however,   has  practically 

no  effect  upon  denitrification,  and  it  is  suggested 

|  that  this  may  be  due  to  the  depressing  effect  of  the 

auxiinones  being  counterbalanced  by  the  readily 

oxidisable   organic   matter  contained    in   the   soiL 

— C.  A.  M. 


l'luitt    growth  ;      Accessory    (actors    for    .     O. 

Rosenheim.     Biochem.  J.,    1917,    11,  7 — 10. 

According  to  Bottomley's  experiments,  peat 
rotted  by  aerobic  soil  organisms,  then  sterilised, 
and  inoculated  with  nitrogen-fixing  bacteria,  was 
found  to  produce  striking  results  in  tin-  develop- 
ment of  pot-grown  plants  ;  later  it  was  established 
thai,  the  presence  of  nitrogen-fixing  bacteria  was 
in  il  a  n  essential  factor.  The  author  has  investigated 
the  chemical  composition  of  the  soluble  portion 
of  t  he  treated  peat  : — 15  grms.  of  the  substance  was 


steeped  for  18  hours  in  2  litres  of  water  ;    500  c.c. 
of  the  clear  brown  solution  was  decanted  off  and 
diluted  to  1250  c.c.  This  extract  contained  0-045% 
of  total  solids,  0-031  of  organic  substances,  0'011% 
of   inorganic  substances,  and  0-00:5%  of  nitrogen. 
Plants  of  Primula  grown  in  pots  and  treated  with 
60  c.c.  of  this  extract  showed  a  remarkable  develop- 
ment, of  growth  as  compared  with  control  plants, 
and  it  was  found  that  treatment  with  a  further 
00  c.c.  had  no  additional  influence.     It  is   to   be 
noted  that  the  quantity  of  plant  food  contained 
in  00  c.c.  of  the  dilute  extract  is  so  infinitesimal 
that  the  results  cannot  be  attributed  to  a  direct 
nutrient  action  ;    an  analogy  is  therefore  suggested 
to    the    effects    produced    on    animal    growth   by 
small    quantities    of    accessory    food    substances 
termed  "  vitamines."     Some  of  these  latter    are 
soluble  in  alcohol  and  are  precipitated   by  phos- 
photungstic    acid.      Extracts     were  made   under 
comparative  conditions   from  garden  soil,  natural 
peat,  and  treated  peat,  using  15  grms.  of  material 
in  100  c.c.  of  water.     To  20  c.c.  of  each  filtrate  was 
added   2-5   c.c.  of  concentrated  sulphuric  acid  in 
10  c.c.  of  water  ;  the  volume  was  made  up  to  50  c.c. 
and  each  extract  treated  with  30  %  phosphotungstic 
acid  solution.     The  extract  from  the  treated  peat 
gave  an  immediate  copious  precipitate,  that  from 
natural  peat  only  a  faint  opalescence,  and  that  from 
garden  soil  remained  clear.    Extracts  of  treated  peat 
made  with  alcohol  or   acetone,  evaporated,    and 
redissolved  in  water,  also  gave  a  heavy  precipitate 
with   phosphotungstic   acid  ;     a  considerable   part 
of  the  phosphotungstic  acid  precipitate  wasinsoluble 
in    acetone.     The    chemical    examination    of    the 
treated  peat  extract  lends  strong  support  to  the 
"  vitamine  "    analogy  deduced    from   the  experi- 
ments on  plant   growth   which   should  serve  as  a 
working     hypothesis     for     future     investigations. 

—J.  F.  B. 


Soil  nitrogen  ;    Relation   of  the  transformation  and 

distribution    of   to    the    nutrition    of  citrus 

plants.     I.  G.  McBeth.  J.  Agric.  Res.,  1917,  9, 
183—251. 

Representative  samples  of  soils  to  which 
nitrogenous  materials  were  to  be  added  were  taken 
front  each  plot  by  means  of  borings  to  a  depth  of 
12  in.,  and  these  were  mixed,  sifted,  and  kept  in 
closed  vessels.  The  desired  quantity  of  thesubstance 
was  then  added  to  1  kilo,  of  the  dry  soil,  the 
moisture  content  brought  up  to  the  optimum,  and 
incubation  carried  out  in  Mason  jars  at  28J  ('. 
Subsequently  the  ammonia  was  determined  by 
extracting  the  soil  with  10  °Q  hydrochloric  acid,  and 
distilling  an  aliquot  part  of  the  extract  with  excess 
of  sodium  hydroxide.  The  nitrates  wen- 
determined  by  the  aluminium  reduction  method,  24 
hours  being  allowed  for  the  reduction.  The 
conclusions  drawn  from  the  experiments  were  as 
follows  : — Semi-arid  soils  frequently  fail  to  nitrify 
dried  blood  when  added  in  the  proportion  of  1",,. 
but  nitrification  always  takes  place  when  the 
addition  of  blood  is  not  greater  than  is  usual  under 
field  conditions.  The  addition  of  1  %  of  dried 
blood  to  such  soil  frequently  caused  a  large 
accumulation  of  ammonia  in  the  soil,  although  the 
addition  of  dried  blood  or  other  nitrogenous 
substances  in  the  form  of  fertilisers  caused  no 
accumulation  of  ammonia.  Hence  conclusions 
drawn  from  studies  of  nitrification  or  the  formation 
of  ammonia  in  semi-arid  soils  to  which  1  ",,  of  dried 
blood  has  been  added  are  of  questionable  value. 
Green  manures,  especially  tlm.se  of  leguminous 
character,  undergo  very  rapid  nitrification,  and  as 
much  as  ."ill",,  of  the  nitrogen  in  the  given  plant 
tissues  may  be  converted  into  nitrates  in  30  days. 
Green  manures,  therefore,  are  suitable  forth 
of  energy  fur  non -.  symbiotic  nitrogen-fixing 
1  organisms".     An  unsatisfactory  distribution  of  sou 
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nitrates  is  often  caused  by  the  furrow  system  of 
irrigation.  Thus,  in  many  citrus  groves  the 
surface  6  in.  of  soil  contains  more  than  t  wo-t  birds 
of  the  nitric  nitrogen  present  in  the  upper  i  ft. 
This  system  of  irrigation  is  also  responsible  Cor  the 
production  of  "  nitre  spots,"  the  surface  scrapings 
of  which  may  contain  as  much  as  1"„  of  nitric 
nitrogen.  The  brown  colour  of  these  spots  is 
probably  due  to  several  [actors,  and  notably 
to  the  deliquescent  nature  of  calcium  nitrate. 
Where  the  furrow  system  of  irrigat  ion  is  employed  it 

is  advisable  to  apply  the  fert  Misers  at  a  depth  below 
that  to  which  the  land  is  cultivated.  The  roots 
will  thus  be  able  to  assimilate  the  available  food 
substances,  whereas  fertilisers  applied  nearer  to  the 
surface  are  liable  to  be  carried  away  by  the 
irrigation.  Leaching  is  also  responsible  for  the 
loss  of  nitric  nitrogen,  and  this  loss  may  be  best 
prevented  by  a  winter  covering  crop.  The 
basin  or  overhead  system  of  irrigation  gives  arnore 
satisfactory  distribution  of  soil  nitrates  than  the 
furrow  system,  and  when  combined  with  a 
mulching  system  in  which  the  mulch  is  not  too 
frequently  employed,  appears  to  be  the  most 
promising  system  of  irrigation.  The  occurrence 
of  mottled  orangeleaves  in  citrus  plants  is  accom- 
panied by  a  higher  proportion  of  moisture,  and 
generally  also  of  nitrogen,  than  is  found  in  healthy 
leaves.  Extreme  mottling  is  often  accompanied  by 
a  high  proportion  of  nitrates  in  the  leaves,  but  the 
relationship  is  not  invariable. — C.  A.  M. 


Nitrates  and  nitrites;  Assimilation  of— — [by  plants], 
[Separation  oi  nitrates  from  nitrites.  J  O. 
Baudisch.  Be'r.,  1917.  50,  (125— GOO.  (See  also 
this  J.,  1916,  73ti,  749.) 

The  action  of  iron  and  of  magnesium  compounds 
on  plant  life  may  be  due  to  their  power  of  forming 
complex  compounds  with  certain  proteins.  A  com- 
plex compound  of  iron  anil  dextrose  can  be  ob- 
tained by  boiling  an  excess  of  a  solution  of  dextrose 
with  an  iron  salt  (FeS04,  FeCl3),  and  adding  a 
large  excess  of  sodium  hydroxide  to  the  yellowish 
liquid.  A  green  precipitate  is  formed,  which  on 
further  healing  gives  a  deep,  dark  brownish-red 
solution  containing  iron  in  a  "  masked  "form.  This 
solution  does  not  react  with  potassium  nitrate,  and 
is  very  stable  towards  heat  ;  but  it  readily 
reduces  nitrites  to  ammonia  or  amines.  In  this 
way  nitrates  may  be  separated  from  nitrites. 
Inasmuch  as  mannose.  lactose,  and  lsevulose  give 
similar  solutions,  but  mannitol  and  sucrose  do  not, 
it  seems  probable  that  the  ability  to  form  such 
compounds  is  dependent  upon  the  presence  of  ahy- 
droxyl  group  closely  connected  to  one  of  thegroups 
•CH  :  O  or  CO.  The  power  of  reducing  nitrites 
may  depend  upon  the  direct  coupling  of  the  nitrate 
molecule  to  the  iron  atom,  the  liberation  of  oxygen 
which  oxidises  the  sugar,  and  the  setting  free  of 
hydrogen  to  effect  the  nitrite  reduction.  The 
liberation  of  oxygen  from  nitrates,  the  reduction  of 
nitrites  to  ammonia,  and  the  oxidation  of  the  latt  er 
to  nitrite  and  nitrate  are  processes  of  plant 
metabolism  which  can  be  best  studied  from  the 
chemical  standpoint. — E.  II.  T. 

Patent. 

Fertiliser  [from  sulphite-ct  lliiloxe  icanle  liquor],  and 
liroenis  lor  inalcimi  ttumr.  E.  C.  L.  Kressel, 
Camden.  X.J.  U.S.  Pat.  1 , 225,825, May  15,1917. 
Date  of  appl.,  July  21,  1914. 

Sulphite  waste  liquor  is  mixed  with  "biological 
agents."  calcium  oxide,  and  sodium  chloride  or 
other  alkali  chloride.  The  product  is  a  granular, 
hygroscopic,  and  non-putreeciblemass,  and  forms  a 

culture-medium  for  bacterial  development  and 
growth  in  the  soil. — J.  B.  0.  K. 
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Sin  rose,  i  a  nl  in.  and  dextrin  ;  <  'omvarative  adsorption 

of .     M.    \.  Kakuzin.  J.  liuss.  Phvs.-Cbemij 

Soc,  191(1.  48.   1319      1324. 

The  author's  previous  work  indicates  that  the 
necessarv  conditions  for  adsorption  include  the 
colloidal  state  of  the  adsorbed  substance  and  ad- 
sorbent .  the  only  case  observed  in  wbii  h  a  crystalline 
substance  is  irreversibly  adsorbed  by  a  colloidal 
adsorbent  being  that  of  the  solid  paraffins  of 
petroleum  by  aluminium  hydroxide,  noridin,  etoj 
In  order  to  test  the  accuracy  of  Preundlich's  rule, 
that  adsorption  is  prevented  by  a  tendency  to 
dissociation  and  by  an  accumulation  of  hydroxy! 
groups,  the  author  has  now  carried  out  experiment! 
on  the  adsorption  of  sucrose,  inulin,  and  dextrin] 
The  results  show  that  this  rule  holds  only  for  i  rystaU 
lino  carbohydrates,  such  as  sucrose-,  and  inulin  ; 
colloidal  carbohydrates,  on  the  other  hand,  are 
well  adsorbed  by  both  aluminium  hydroxide  and 
animal  charcoal,  and  in  the  case  of  dextrin  (com- 
mercial "  ili.iiriniiiii  purissimum  "),  both  these 
adsorptions  are  irreversible  with  respect  to  boiling 
water.  Further,  both  ad  sorptions  are  quant  itat  ive; 
animal  charcoal  adsorbs  8-O4%of0-achrodextrinani 
aluminium  hydroxide  1(5-02  %  of  products 
intermediate  to  /3-  and  y-achrodextrins.  The  above 
commercial  dextrin  is  found  to  be  a  mixture  of 
maltodoxtrin  with  /3-acbrodextrin  and  products 
intermediate  to/3- and  7- achrodextrins. — T.  H.  P. 


p-Glueose  [fj-dertrose]  :  Preparation  of- 


A.W. 


Mangam  and  S.  F.  Acree.  J.  Amer.  Chem.  SocM 
1917.  39,  9(35 — 908.  (See  also  Hudson  and  Hale. 
this  J.,  1917,  349.) 

The  preparation  of  /3-dextrose  by  crystallisation 
from  hot  aqueous  solutions  of  the  sugar  does  not 
always  yield  a  pure  product,  and  the  following 
modification  of  Behrend's  method  (Anualen.  353, 
106  ;  377,  220)  is  recommended.  o-Dextrose  is 
dissolved  completely  in  boiling  pyridine  (c.a.,  25 
grms.  in  25  e.c)  and  the  solution  is  allowed  to 
crystallise  for  24  hours,  preferably  in  an  ice-box. 
/3-Dextrose  separates  with  1  mol.  of  pyridine, 
which  it  loses  readily  in  the  air,  in  vacuo  over 
sulphuric  acid,  or  in  an  oven  at  120*  C.  If  the 
pyridine  is  completely  removed,  the  product  shows 
an  initial  specific  rotafor\  power  of  20  — 25°. 
The  yield  is  70— 85%.— J.  II.  L. 


Jute  plant  ;    Occurrence  of  raffinose   in   tin-  t 

the .     H.  E.  Annett.      Biochem.  J.,    1917, 

11,     1—6. 

Jute  seed,  finely  ground,  was  exhausted  with  ether 
and  with  petroleum  spirit  :  the  residue  was  ex- 
hausted with  alcohol,  and  a  copious  white- precipitate 
was  obtained  on  the  add  it  ion  of  et  her  to  the  alcoholic 
extract.  The  crude  substance  was  dissolved  in 
hot  80",,  alcohol,  the  solution  filtered,  and  left  for 
several     days  ;      a    deposit,    of     rosettes     of     white 

needles  was  obtained  and  was  recrystallised  from 
80%  alcohol.  The  sugar  thus  prepared  did  not 
reduce  l-'ehling's  solution  and  did  not  v  i,-ld  an 
osazone  :  it  was  identified  as  raffinose.  The 
quantity  of  raffinose  present  in  jute  seed  was 
determined  in  an  aqueous  extract  of  the  seed, 
clarification  with  lead  acetate,  by  determining  the 
fall  in  rotation  produced  by  the  action  of  inverta* 
and  melihiase ;  in  the-  sample  of  seed  examined 
the  raffinose  amounted  to  about  2-25%. — J.  F.  B. 

(  .  S.   Hudson  and 


Xylose  :    Preparation  of  — 

T.  S.  Harding.     J.  Amer.  (hem.  Soc,  1917,  39, 
1038—1040. 

Cottonseed  hulls  form  a  convenient  material  for 
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the  preparation  of  xylose,  and  yield  8 — 42%  . 
of  the  crystalline  sugar  by  a  process  described,  j 
which  includes  a  preliminary  steeping  in  dilute 
ammonia,  boiling  with  dilute  sulphuric,  acid  to 
hydrolyse  the  xylan,  neutralising  with  lime, 
removal  of  calcium  sulphate,  acidification  with 
phosphoric  acid,  decolorisation.  concentration,  and 
crystallisation  with  the  aid  of  alcohol. — J.  H.  L. 


Sedoheplose.  a  new  sugar  from  Scdum  spectabile. 
I.  F.  B.  La  Forge  and  C.  S.  Hudson.  J. 
Biol.   C'hem.,    1917,    30,   61—77. 

An"  aqueous  solution  of  the  leaves  and  stems  of 
one  of  the  stone-crops,  S'edum  spcctabile,  was 
found  to  contain  a  non-fermentable  heptose. 
designated  sedoheptose.  The  sugar  itself  was  not 
isolated,  but  crystalline  phenyl-  and  bromophenyl-  | 
osazones.  ra.pt.  197°  and  227° — 228* C. respectively, 
were  prepared  and  analysed,  and  a  compound  of 
the  osone  with  o-phenylenediamine  was  also 
obtained.  Reduction  of  the  concentrated  plant 
extract  with  sodium  amalgam,  yielded  two  hept- 
itols.  a-  and  /S-sedoheptitols.  m.pt.  151° — 152°  ' 
and  127  — 128°  C.  respectively.  These  and  their 
tribenzal  derivatives  were  analysed.  The  plant 
extract,  which  was  practically  optically  inactive, 
lost  about  80  °o  of  its  cupric-reducing  power,  and 
acquired  strong  laevo-rotatory  power,  on  heating 
with  dilute  hydrochloric  acid,  owing  to  the  conver- 
sion of  about  80  %  of  the  sugar  into  a  non-reducing 
anhydride.  C7Hi206,  termed  anhydrosedoheptose, 
m.  pt.  155°  C,  [a]  i?  =  —  146-3°.  of  which  a  dibenzal 
derivative  was  prepared.  In  aqueous  solution 
this  anhydride  is  reconverted!  to  the  extent  of  20  %, 
into  the  heptose  on  heating  with  dilute  acid.  The 
heptose  is  not  oxidised  by  bromine,  and  as  it  yields 
two  heptitols  on  reduction  it  is  regarded  as  a 
ketose. — J.  H.  L. 


XVIII.— FERMENTATION  INDUSTRIES. 

Zymin  ;     The    conditions    of   activation    of  washed 

and  the  specific  function   of  certain   cations 

in  alcoholic  fermentation.    A.  Harden.     Biochem. 
J.,    1917,    11,    64—69. 

Zymin  (acetone-yeast)  and  dried  yeast  which  have 
been  rendered  inactive  by  thorough  washing,  owing 
to  the  removal  of  the  cb-enzyme,  may  be  readily 
restored  to  an  active  condition  by  the  addition  of 
potassium  pyruvate  in  -presence  of  a  suitable 
concentration  of  a  phosphate.  The  carboxylase 
of  the  zyma.se  has  been  shown  to  be  unaffected 
by  washing,  and  since  acet  aldehyde  isthe  immediate 
product  of  the  decomposition  of  pyruvates  by 
veast-carboxylase,  it  was  to  be  expected  that 
acetaldehyde  might  have  a  similar  influence  in 
restoring  activity.  The  first  experiments  with 
acetaldehyde  were  carried  out  in  presence  of  sodium 
phosphate  with  negative  results,  but  when  this 
salt  was  replaced  by  potassium  or  ammonium 
phosphate  the  action  of  the  acetaldehyde  was  the 
same  as  that  of  the  pyruvate.  Hence  it  would 
appear  that  potassium  and  ammonium  ions 
possess  a  specific  function  which  does  not  belong 
to  the  sodium  ion,  although  the  latter  is  not 
positively  inhibitory  ;  this  is  in  accord  with  the 
fact  that  sodium  phosphate  cannot  replace  potas- 
sium phosphate  in  the  composition  of  a  synthetic 
culture  medium  for  yeast.  The  observation 
recorded  with  regard  to  acetaldehyde  would  be 
consistent  with  the  theory  that  acetaldehyde  is 
an  intermediate  product  in  alcoholic  fermentation 
and  is  reduced  to  alcohol  by  hydrogen  formed 
at  another  stage.  It  might,  also  be  held  to  favour 
the  suggestion  that  acetaldehyde  may  be  regarded 
as  constituting  the  co-enzyme  of  yeast  juice,  since 


it  certainly  acts  as  a  co-enzyme  with  washed 
zymin  provided  the  phosphates  of  certain  cations 
are  present. — J.  F.  B. 

Bacteria;    A  new  type  of  chemical  change  produced 

by .     Conversion    of   histidine    into    urocanic 

acid  by  bacteria   of  the  coli-typhosus  group.     H. 
Kaistrick.  Biochem.  J.,   1917,   11,  71- — 77. 

The  most  common  chemical  change  induced  in 
amino-acids  by  bacterial  action  is  the  formation 
of  bases,  often  toxic,  by  a  process  of  simple 
decarboxylation  with  loss  of  carbon  dioxide. 
Thus,  for  instance,  histamine  and  tyramine  are 
formed  from  histidine  and  tyrosine  by  putre- 
factive bacteria.  Another  change  brought  about 
by  bacterial  action  is  "  deaminisation,"  i.e.,  the 
splitting  off  of  ammonia,  which  however  is  usually 
accompanied  by  hydrogenation,  with  formation 
of  a  saturated  acid,  under  the  anaerobic  conditions 
of  the  experiments.  In  the  present  experiments 
it  was  considered  advisable  to  carry  out  the 
reaction  without  the  presence  of  other  organic 
substances  than  the  amino-acid  under  observation. 
In  tins  way  secondary  reactions  were  avoided, 
although  the  bacteria  did  not  grow  well  ;  this  was 
compensated  by  copious  sowing  of  vigorous 
growths  (agar  slope  cultures)  and  prolonged 
incubation.  For  the  purposes  of  the  experiment, 
pure  histidine  hydrochloride  was  dissolved  in 
Ringer's  solution,  with  an  indicator  and  sufficient 
alkali  to  give  a  hydrogen-ion  concentration,  after 
boiling,  of  pa  =  7-35.  The  solution  was  inocu- 
lated with  24-hour  old  cultures  of  various  bacteria 
of  the  coli-typhosus  group.  All  these  bacteria 
yielded  a  substance  giving  a  crystalline  pierate, 
which  was  identified  as  the  pierate  of  urocanic 
(^-uninazolyla -rylic)  acid.  This  is  an  unsatur- 
ated acid  produced  from  histidine  by  the  simple 
splitting  off  of  ammonia  without  subsequent  hydro- 
genation. .Some  of  the  liquids  in  the  culture 
flasks  developed  an  alkaline  reaction,  but  the 
production  of  urocanic  arid  from  histidine  is  not 
confined  to  those  bacteria  of  the  group  which 
develop  alkalinity;  in  fact  the  largest  yield  was 
obtained  with  B.  paralyphosus  A  the  cultures  of 
which  showed  no  alkalinity.  This  type  of  reaction 
consisting  of  deaminisation  to  an  unsaturated 
acid  has  not  previously  been  recorded. — J.  F.  B. 

Decomposition  of  protein  substances  by  the  action  of 
bacteria.     Robinson  and  Tartar.     See  XIXa. 

Optimum  reaction  of  tri/ptic  digestion.     Long  and 
Hull.     See  XIXa. 

OplicUl   activity   of   proteins,    enzymes,    torins,    and 
scrums.     Rakuzin.     See   XIXa. 


Patents. 


Hops  ;    Method  of  drying 


G.  H.  Benjamin, 


New  York.     U.S.  Rat.  1.226.052,  May  15,  1917. 
Date  of  apph,  Sept.  23,  1914. 

The  moisture-content  of  hops  is  sufficiently 
reduced  to  prevent  development  of  mould,  without 
rendering  the  cells  incapable  of  subsequent  endos- 
mosis,  bv  subjecting  the  hops  to  the  action  of 
large  volumes  of  air.  first  at  120°  F.  (50°  0.)  for 
1 — 2  hours  and  then  at  successively  higher 
temperatures,  e.g.,  140°— 165°  F.  (60—74°  C.) 
for  2 — 5  hours,  and  170°  F.  (77°  <"'.)  for  30  mins. 
to  1  hour,  and  finally  to  sulphur  dioxide  for  15 — 30 
mins. — J.  H.  L. 

Yeast  substitute.  J.  O.  Lumsden,  Seattle,  Wash. 
U.S.  Pat.  1.22i>.:U7,  Mav  15.  1917.  Date  of 
apph,  Dec.  i,  1916. 

A  mixture  of  water,  rice  flour,  while-corn  (maize) 


Cl.  XlXi.— foods. 


[July  u'.  IM7 


flour    white-wheat    Boor,    granulated    sugar,    and 
.    ,i<,., i    grain  (barley),  in  specified   proportions,  is 
aented    and    the    resulting    liquid    used   as    a 
substitute  Eor  yeast.     F.  8p. 

Beverage  and  process  of  making  fame.  J.  Ashus, 
Roxbury,  Mass.  I.s.  Pat.  1,226,439,  May  15, 
1917.     Date  of  appl.,  Feb.  ...  191  r. 

Rye  Hour  is  mixed  with  water  to  form  a  dough, 
whieh  is  baked,  dried,  ami  crumbled.  The  crumbs 
are  placed  together  with  hops,  in  hot  wates,  the 
mixture  is  strained,  mixed  with  sugar  and  yeast, 
with  or  without  Demon  juice,  and  allowed  to 
ferment. 

Imutaeema     substances;      P for    ''•'■'.''/.■•'" 

[liqu,  fifing  and  saccharifying!  -  — ■        \  Boidm, 
Seclin    France,  and  J.   Bfrront,  Brussels.     I  .S. 
pal     1  237,374,    Say  22.   1917.     Date  of  appl., 
Nov.  9,  1913. 
See  Fr.  Pat.  481,853  ot  1912  ;   tins  J..  191 1.  213. 

Diastases  and  toxins;  Process  of  manufacturing 
by  oxidising  ferments.     A.   Boodin,  Seclin, 

Trance,    ami    J.    Kfiront.    Brussels.      I  >.    Pa*. 
1  227,525,  May  22.  1917.     Date  of  appl..  July  8, 
1914. 
Si  b  Ft.  Pat.  471,546  of  1913  ;    this  J..  1915,   144. 

[rmaratus  for  decarbonating  water,   espenatty  for 
1  ,,r,  „.;„,j.     Ger.  Pat.  297,178.     See  XIXb. 


XIXa  —  foods. 

Foods  ■    Effect  of  hi  oh  temperatures  on  the  nutritive 

,.„/„,.  0f .     a.  (J.  Hogan.     J.  Biol,  t'hem., 

1917,   30,   ll.->— 123. 

THE  nutritive  value  of  proteins  (albumin,  casein, 
maize  proteins,  etc.)  is  not  materially  lowered  when 
the  proteins  are  heated  in  an  autoclave  Eor  6  hours 
30  Lb.  pressure. — W.  P.  S. 

ProU  ins  of  the  peanut,  Arachis  hypogaea.     Disiribu- 
i  the  basic  nitrogen  in  the  globulins,  araehin 
and  conarachin.     C.  O.  Johns  and  1>.  B.  Jones. 
.1.  Biol.  Ohem.,  1917.  30,  33— 38. 

The  two  globulins,  araehin  and  conarachin  (see 
this  J.,  1917,  158),  yield  arginine,  histidine,  lysine. 
and  cystine  when  examined  by  the  Van  Slyke 
method.  The  relatively  high  percentage  of  Lysine 
in  the  proteins  of  the  peanut  (earthnut),  namely. 
lus'  in  araehin  and  6-04%  in  conarachin, 
indicates  thai  this  nut  might  boused  to  supplement 
-  deficient   in  lysine. — W.P.S. 

Protein  substances;    Decomposition  of by  the 

..„  „/  bacteria.      K.   II.    Robinson  and   II.   V. 
tar.     J.  Biol.  Chem.,   L917,  30,  135—144. 

\ti.  proteins  are   changed    to   a   greater  or   Less 

extent   by  the  action  od   bacteria     />'.  aubtilis,  /.'. 

aides,  and    /'•   vulgaris),  ammonia   being   the 

,dud  of  the  il mposition,  but  in  no  case 

is  any  one  form  of  nitrogen  destroyed  completely. 
The  rapidity  of  the  action  varies  with  different 
proteins;  casein  undergoes  no  further  change 
after  a  few  days,  whilst  gliadin  continues  to  yield 
monia  for  more  than  30  days.  One  and  the 
■   organism  does  not  have  the  same  action  on 


different  proteins,  and  the  relative  proteolytic 
activity  depends  on  the  protein  used.  The  mono- 
amino-acid  nitrogen  and  the  dJAmino-acid  nitrogen 
of  the  protein  are  the  chief  sources  ot  the  am- 
monia formed,  and  the  similarity  ot  the  changes 
brought  about  by  acid  hydrolysis  and  bacteria] 
action  indicates  that  the  latter  is  largely  hydrolysis! 
in  the  point  of  formation  of  various  amino-acida 
There  is  no  format  ion  ■  >  t  a  toxic  substance  which 
would  inhibit  complete  ammoniflcation  of  a  proj 
tein.     \\  .  P.  s. 


Tryplic  digestion;   Optimum    reaction   of—    -      / 
J    11    Long  and  M    Hull      .1    Amer   (hem.  Soo., 
1917.   39,  1051— lti.V.i 

THE  results  of  the  experiments  described  indii 
that  the  optimum  reaction  for  tryptic  action 
depends  on  the  nature  of  the  protein  substrate, 
With  fibrin  the  optimum  range  of  hydrogen  ion 
concentration  was  found  tobefromlO  'in.'i  10-*, 
and  with  casein  3  lo  ?to5  1M~7.  The  enzyme 
exhibited  considerable  hydrolytic  activity  towards 
cas.-iu  at  hydrogen  ion  con,  cut  rat  ions  sufficiently 
high  to  arrest  all  action  on  fibrin  In  carrying 
out   the  experiments,  solutions  of  phosphates  (as 

buffer  Salts),  with  hydrochloric  acid  or  sodium 
hydroxide  where  necessary,  were  prepared,  with 
values  of  /ni  ranging  from  'J'jti  to  1 L-HH.      Fifty  c  c 

portions    Of     each     Were     treated     with     1     grill      of 

powdered  fibrin  or  casein  It  was  found  that  in 
general  the  protein  affected  the  reaction  of  tie 
solutions,  Lowering  the  hydrogen  ion  concentration 
in  the  more  acid  ones',  and  raising  it  in  the  more 
alkaline  ones.  Fibrin  appeared  to  he  in  equi- 
librium with  a  pa  ot  6-5  and  casein  with  a  pa  ot  If 
After  addition  of  01  grin,  of  trypsin  to  each 
solution,  digestion  was  carried  out  for  3  hours  at 
10  C.  The  concentration  of  hydrogen  imis  was 
again  determined,  and  the  amount  of  hydrolysis 
which  had  occurred  was  estimated  hj  Sorensen's 
method  of  formaldehyde  titration — J.  II.  L. 


Protein*,    enzymes,    toxins    and    scrums  :    Optical 

activity    of .     M.    A      Rakuzin.     J.     Kusa 

Phys.-Chem.  Soc,   1916,  48,  12.-.1    -1294. 

The  author  has  collected  from  all  sources  numerical 
data  which  have  been  obtained  relative  to  the 
optical  activity  of  animal  and  vegetable  proteins 
and  their  derivatives,  enzvmes,  toxins,  and  anti- 
scums      T.  II.  P. 


.V,/c  type  of  chemicil  change  produced  by  bacteria. 
Conversion  of  histidine  into  urocanic  <«■;</  by 
bacteria  of  the  coli-typhosus  group.  RaistricK. 
s      XVIII. 

P  '  ; 

Foods  ;    Process  for  prest  nation  of and  prodxu  I 

\f  X  ('.  Fowler,  juu  .  Huston.  Mass 
1  s  \  Eng  Pat  100.302.  Mav  12.  1916 
(Appl    No.  881  1  of  L916  i 

Eqiwi.  weights  of  cereals  and  fruit  are  ground 
together  and  the  mixture  is  dried  For  example, 
a  mixture  of  maize,  wheat-bran,  and  water  is 
heated  at  100  C  for  12  hours,  washed  prunes  are 
then  added,  the  mixture  is  pressed  and  ground. 
.in!   dried   at    225    F     (107    C         Flavouring 

ices  and  about  0-5%  of  salt  maj   he  added.  :f 
desin   I         Ri  fen  n.<-  is  directed,  in  pursuam 
Sect.    7.   Sul.  sect      l.   ot    the    Patents  and    He 
\,t.    L907,   to   Eng     Pats.  3250  of    1868;    7043 
L892  :    13,600   of    1893  ;   3408   ol    1899  :    L3.245 
L905  :  and  2607  of  1915  :  this  .1  .  1891,  7". 'J  ;  L906, 
77  1  :  L916,  324  »— W.  P.  9 
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Food  adapted  to  promote  digestion  ;  Composite . 

N.  C.  Fowler,  jun ..  Boston.  Mass..  U.S.A.  Eng. 
Pat.  106,324,  May  17.  1916.  (Appl.  No.  7052 
of  1916.) 

Finely-divided  grain,  including  bran,  is  ground 
with  fruit,  the  mixture  is  dried  (see  preceding 
abstract),  and  a  dry  culture  of  bacteria  capable 
of  producing  lactic  acid  is  added.  The  proteins 
of  milk,  separated  from  the  cream  and  water,  may 
also  be  added.  The  product,  is  mixed  with  milk 
or  cream  for  use. — W.  P.  8. 


Curing  meats  :  Method  of  producing  smoke  for . 

R.  J  Gaud}-.  Detroit.  Mich.     U.S.  Pal    1 .225.798. 
May  15,  1917.     Date  of  appl..  Nov.  16,  1916. 

Heat  is  generated  by  electrical  means  in  a  resist- 
ance placed  on  the  top  of  a  pile  of  some  smoke- 
producing  material,  which  becomes  carbonised  but 
is  not  heated  sufficiently  to  ignite.  The  resistance 
is  allowed  to  descend  by  gravity  through  the  pile. 

—J.  H.  J. 


Dough  or  flour  for  bread  and  bakers'  wares  :  Method 
of  pre  pari  mi  [a)  tubers,  (B)  legumes  for  manufacture 

of .     E.    Simons.    Cassel,    Germany.     U.S. 

Pats,  (a)  1,225.877  and  (b)   1,225,878,  May   15. 
1917.     Date  of  appl..  Sep.  22.  1915. 

(A)  Tubers  are  subjected  to  the  action  of  steam 
below  100°  C.  and  are  then  dried  and  crushed. 
The  steam  may  be  replaced  by  hot  gas  below  100° 
C,  the  effect  of  which  is  to  produce  steam  within 
the  tubers  and  thus  disintegrate  them.  (b) 
Legumes  a'-e  submitted  to  the  action  of  steam  as 
above. — J.  H.  J. 

Protein   in  any  form  ;  Process  of  digesting  and  con- 
centrating  by   dissolving   it   in   grape   juice. 

E.   Monti,   Turin.    Italy.     U.S.   Pat.    1,226.983, 
May  22.  1917.     Date  of  appl..  May  26,  1915. 

Protein  from  eggs.  milk,  blood,  meat.  etc..  is 
dissolved  in  grape  juice  at  35° — 40°  C  and  the 
mixture  is  evaporated  at  a  low  temperature  until 
its  water  content  is  reduced  to  33 °0. — W.  P.  S. 

Eggs  ;  Process  for  desiccating .     T.  0.  Prima- 

vese.  Corona.  N.Y.     U.S.  Pat.   1.226.999.   May 
22,  1917.     Date  of  appl..  Mar.  12.  1917. 

Eggs  are  mixed  with  lemon  juice  and  the  mixture 
is  dried  at  75°— 80°  F.  (24°— 27°  C.).— W.  P.  S. 


Mu'l  syrup  :  Process  of  making  ~ 
linger,     Oswego,    N.Y.     U.S. 


—.     H.  T.  Neid- 
Pat.     1.227,184. 


May  22,  1917.  Date  of  appl.,  Sept.  6,  1912. 
Malted  grain  is  digested  with  water  at  149°  F. 
(65°  C),  the  temperature  is  then  raised  to  171°  F. 
(78°  C).  and  the  liquid  portion  is  separated  and 
evaporated  to  a  syrup  of  about  36°  B.  This 
syrup  is  cooled  rapidly  and  any  precipitate  of 
albuminous  matter,  etc..  is  removed. — W.  P.  S. 

Potato  peelings  ;  Preparation  of for  the  purpose 

of  their  industrial  utilisation.  E.  Borras.  Bar- 
celona, Spain.  U.S.  Pat.  1,226,852,  May  22. 
1917.     Date  of  appl..  June  17,  1916. 

See  Eng.  Pat,  100.675  of  1916  ;  this  J.,  1916,  860. 


XIXb— WATER    PDRIFICATION  ; 
SANITATION. 

Water;  Disinfection  of b>/  means  of  bleaching 

powder.  II.  Langer.  Z.  Hvg..  1916.  81,  296. 
Chem.-Zeit,.  1917.  41,  Rep..  166. 

A  distinction-  is  drawn  between  disinfection,  i.e.. 


I  rendering  bacteria  harmless,  and  the  killing  of 
bacteria.  In  the  case  of  bleaching  powder,  dis- 
infection is  dependent  only  upon  the  concentra- 
tion of  the  available  chlorine,  not  upon  the  duration 
of  the  exposure.  The  action  is  a  rapid  one.  and 
does  not  consist  in  oxidation  but  in  absorption  of 
chlorine.  The  time  required  to  kill  the  bacteria 
depends  only  upon  their  power  of  resistance  to 
the  injury  effected  by  the  chlorine.  Disinfect  li  i 
therefore,  is  independent  of  the  time  elapsing 
before  neutralisation  of  the  chlorine;  whether 
this  follows  at  a  longer  or  shorter  interval,  thi 
killing  of  the  bacteria  is  not  influenced.  The 
presence  of  organic  matter  reduces  the  concent  ra  - 
tion  of  the  available  chlorine,  though  the  amount 
of  this  reduction  can  only  be  determined  by  a 
bacteriological  test.  The  disinfecting  action  is 
rendered  greater  by  adding  the  bleaching  powder 
in  fractions,  a  cumulative  effect  replacing  that  of 
concentration. — J.  IT.  J. 

Cholera  culture  media  ;  The  chemistry  of .     <;. 

Seiffert  and  H.  Bamberger.     Arch.  Hyg.,  1916 
85.  265.     Chem.-Zeit,.  1917.  41.  Rep.,  165. 

The  improved  growth  of  cholera  cultures  on 
alkaline  blood  media  is  brought  about  by  the 
haemoglobin,  which  can  be  replaced  by  other 
pyrrole  derivatives,  such  as  bile  pigment  and 
chlorophyll,  and  by  pyrrole  itself.  This  property 
is  possessed  also  by  transformation  products  of 
the  haemoglobin,  as  hasmin  and  haematoporphyrin. 
In  practice,  a  chlorophyll  medium  has  proved 
useful,  and  on  this,  after  addition  of  fuchsin  and 
sugar,  cholera  cultures  gave  a  growth  of  light  red 
colonies.  The  medium  is  made  shortly  before  tin- 
plates  are  required,  as  repeated  heating  spoils 
its  selective  action. — J.  H.  J. 

"Mercurophen,"  a  new  antiseptic.  J.  F.  Schamberg, 
J.  A.  Kolmer.  and  (1.  W.  Raizin.  J.  Amer. 
Med.  Assoc,  1917,  1458.  Pharni.  J.,  1917. 
98.  469. 

Sodium  oxymercuri-o  -  nitrophenoxide  (mercuro- 
phen) contains  about  53%  of  mercury,  and  is  an 
odourless,  brick-red  powder,  freely  soluble  in  water. 
Against.  Staphylococcus  aureus,  in  the  "  antiseptic 
test,"  it  has  proved  to  be  fifty  times  more  active 
than  mercuric  chloride,  destroying  the  bacteria  on 
prolonged  exposure  in  bouillon  in  a  dilution  of 
1  :  10.000.000.  In  a  menstruum  of  ascites  fluid, 
it  is  200  times  more  germicidal  against  S.  aureus 
than  mercuric  chloride.  By  the  Rideal-Walker 
method,  it  exhibits  10,000  times  greater  germ- 
icidal power  against  B.  typhosus  than  phenol, 
and  over  thirty  times  greater  activity  than 
mercuric  chloride.  Mercurophen  disinfects  the 
hands  in  dilutions  of  1  :  10,000  to  1  :  40,000  in  one 
minute,  whereas  mercuric  chloride  hi  a  dilution 
of  1  :  5000  requires  over  five  minutes,  and  in  a 
dilution  of  1  :  10.000  requires  over  fifteen  minutes. 
It  sterilises  ordinary  rubber  tubing  in  thirty 
minutes  in  a  dilution  of  1  :  100.000.  .Men  uric 
chloride  accomplishes  this  result  in  a  dilution  of 
1  :  16,000.  The  precipitating  effect  of  mercuric 
chloride  on  human  serum  proteins  is  four  to  five 
times  greater  than  that  exhibited  by  mercurophen  ; 
this  is  an  obvious  advantage  in  favour  of  the 
latter.  It  has  a  lower  toxicity  than  mercuric 
chloride. 

New  type  of  chemical  change  produced  by  bacteria. 
Conversion  of  histidine  into  urocanic  acid  by 
bacteria  of  the  coli-iyphosus  group.  Raistrick. 
See  XVIII. 

I '  virvi's. 

Water  ;  Apparatus  for  decarbonating  tally 

for  brewing.  E.  Werle,  Oberglogau.  Ger.  Pat. 
297. ITS.    Feb.    11,    1914. 

The  water  passes  through  a  series  of  vessels  pi* 
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at  different  levels,  proceeding  from  the  top  oi  one 
into  the  bottom  of  the  next   higher  in  the  tram. 

In  each  it   is  agitated  and  heat.e  1   with   strain,  the 

■rases  liberated  passing  up  a  stand-pipe  rising  trom 
the  top  of  each  vessel. — H.  J.  1 1 . 

Insecticides,  sheep  dip,  and  thi  like.    G.J.  Lemmens, 
Wateringbury,    and    P.    .1.    Fryer,    Tonbndge 


'III.- small  portion  soluble  in  chloroform  apparently 
contained  onlj  tra  :es  of  these  substances.  Practa- 
eallv  no  further  quantity  of  active  principles  was 
obtained  from  the  residue  by  extraction  with  9t>0;„ 
alcohol.  From  the  leaves,  cold  water  extracted 
about  two  thirds  of  the  active  constituents  and  50% 
alcohol  about  one-third.  Prom  Hi"  .old  water 
extract  chloroform  dissolved  04%  (eitalin), 
12%  remaining  insoluble;  the  loss  of  about  L2%ii 


WatermgDury,    aivi    jr.    j.    ii>ci.     ........  ...^..   ,    ^^%  remaining  uisoiu  rue;  tneiusauia "•-    o« 

Kent.     Bng.  Pat.  106,433,  Dec.  I.  1916.    (Appl.      probably  due  to  the  transformation  of  the  lactone. 
No.  17,383  of  1916.)  digitalein,  into  the  inactive  acid.    Thetreatmei 


Finei  y  powdered  leaves,  s Is,  and  other  portions 

of  the  plants  known  as  tephrosia,  particularly 
Tevhrosva  vogelii,  constitute  the  product  claimed  ; 
soap,  sulphur,  copper  sulphate,  etc..  may  he  added 
according  to  the  purpose  for  which  <*gj^™*u 
to  he  used.  (See  also  Eng.  Pat,  17,384  of  1W16  ; 
this. I..  1917,  611.)— W.  P.S. 

Bacteria  and  fungi  exterminator.  W.  R.  Kleckoer, 
Cowell,  Cal.  U.S.  Pat.  1,227,454,  May  22,  191<. 
Date  of  apph.  Sept.  6,  1916. 

Thf  composition  consists  of  a  mixture  of  equal 
parts  i.\  weight  of  potassium  ferrocyanide, 
potassium  ferricyanide,  ana  potassium  thio- 
cvanate;  a  mixture  of  hexamethylenetetramine 
and  ammonium  cyanide;  a  mixture  of  equal 
quantities  of  Methylene  Blue.  Methyl  Viotet, 
Qalachite  Green,  and  potassium  xanthate ;  and  a 
mixture  of   flavouring  extracts,  oxalic  acid,  and 

M..-W.   P.  s. 
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Itropine ;     Exact    quantitative    determination    oj 

II.  liaugesgaard  Kasmussen.      Her.  Dents. 

Pharm.  Ges.,  1917,  27, 193—201. 

IN  a  study  of  the  silicotungstate  method  of 
determining  atropine  (see  Javillier.  this  J.,  1910, 
117(>  •  1911,  238),  the  author  found  that  a  moderate 
excess  of  the  precipitant,  e.g.,  10  ",„  does  not  affect 
the  results.  The  precipitate,  after  standing  for 
8  or  12  hours,  is  collected  in  a  Gooch  crucible, 
washed  three  times  with  1-5%  hydrochloric  acid. 
and,  in  Incinerating,  is  ignited  over  a  Teclu 
burner  for  .">  mins.  after  all  carbon  has  been  burnt. 
The  residue  cannot  be  ignited  to  constant  weight, 
owin"  to  the  slight,  volatility  of  tungstic  oxide  at 
high  temperatures.  The  factor  for  calculating  the 
weight  of  atropine  from  that  of  the  ignited  residue 
is  0  4067,  and  the  correction  for  solubility  is 
0-0054  grin,  of  atropine  per  100  c.c.  of  liquid 
(ef  loc.  cit.).  Where  necessary  the  results  may  be 
checked  by  curving  out  a  duplicate  precipitation 
and  determining  the  nitrogen  in  the  precipitate, 
to  confirm  that  the  substance  precipitated  is 
reallv  atropine  or  an  isomer.  A  description  is 
given  of  the  applicat  ion  of  t  be  met  hod  to  t  he  analysis 
of  belladonna  extracts.-    .1.  II.  L. 

Digitalis  seeds  and  leaf:     The  relative  proportions 

of  the   active  constituents   in    .     W  •   Straub. 

Urh    Exp.  Pathol,  u.  Pharmakol.,  1910,  80,  52. 
Chem.-Zeit.,  1917,  41,  Rep.,   158. 

'I'm  methods  used  forth.-  isolation  and  purification 
of  the   active  principles  of    digitalis  involve    large 

losses.  The  estimation  has  been  made  physiologi- 
cally bv  determining  the  minimum  fatal  dose  of  the 
total  extract  and  of  the  single  fractions.  In  the 
case  of  the  seeds,  a  cold  water  extracl  contained 
I  -,"  of  active  principles  on  the  dry  material,  the 
greater  part  consisting  of  substances  {diqitalinum 
eerum  and  digitahin)  not  shaken  out  by  cldoroform. 


an  infusion  prepared  in  the  official  manner 
confirmed  the  observation  of  Kraft  that  owing  to  the 
high  temperature  an  appreciable  loss  of  water- 
soluble  active  glucosides  takes  place.  It  is  confined 
to  the  digitalein  fraction:  the  gitalin  fraction  is 
indeed  increased,  but  apparently  through  the 
formation  of  digitoxin,  since  the  real  gitalin  is 
decreased.  Similarly  the  titration  value  of  the 
gitalin  fraction  is  considerably  diminished  by 
heating  a  cold -water  extract  and  to  the  same  extent 
that  of  a  chloroform  extract  of  this  infusion,  as 
well  as  of  pure  gitalin.  Thetreatment  of  the  extract 
with  alcohol  in  the  cold  also  lowers  the  titration 
value,  confirming  the  observations  of  Kraft  with 
gitalin. — .1.  P.  B. 


Sera  :     The   reaction    of 


us  a  factor   in   the 


successful  concentration   of  antitoxic   -•  i  '   by 
methods  al  present  in  ksc.  '  A.  Homer.     Biochem. 
J.,  Iitl7,  11,  21     39. 

In  the  Banzhaf  method  (Collected  Studi 
Research  [»ept.  Health.  Xew  York,  1913.  4,  2 
for  the  concentration  of  antitoxic  sera,  uncertain! 
in  the  filtration  arise  from  two  causes:  (a)  That 
no  cognisance  has  been  taken  of  the  reaction 
(hydrogen  ion  concentration)  of  the  serum. 
(B)  That,  as  the  precipitating  power  of  30%  o! 
ammonium  sulphate  is  not  appreciably  in  reased 
during  the.  heating  process,  a  certain  amount  of 
euglobulin  escapes  preripitation  with  the  first 
fraction  precipitate  and  appears  in  colloidal 
suspension  in  the  final  product.  The  uncertainties 
in  the  lilt  rat  ion  oil  he  hot  serum-ammonium  sulphate 
mixtures  can  be  obviated  and  the  complete  elimina- 
tion of  the  euglobulin  can  be  assured  by  an 
adjustment  of  thehydrogtn  ion  concentration  to  the 
point  at  which  the  desired  increased  precipitation  is 
assured,  also  bv  brine  extraction  of  the  second 
fraction  precipitate  containing  the  pseudo-globulin- 
antitoxin  combination  together  with  the  small 
amount  of  euglobulin  which  has  escaped  precipita- 
tion with  the  first  reaction,  and.  thirdly,  by  subject- 
ing the  serum  to  a  preliminary  prolonged  heating  at 
57° — 58l  ('.  whereby  the  precipitation  of  the  serum 
proteins  is  considerably  enhanced.  Assistance  is 
also  derived  from  the  addition  of  organic  substance! 
su.-h  as  phenol  and  its  homologues,  ether,  or 
chloroform,  which  increase  the  precipitation  of  the 
serum  proteins,  presumably  by  virtue  of  their 
effect  on  the  surface  tension  of  the  protein  aggregate* 
in  colloidal  solution,  but  these  additions  must  be 
made  with  caution.  The  extent,  of  the  heat  d.- 
naturation  of  the  serum  proteins  d urine:  the  heating 
of  serum  at  .17 '  C.  for  several  hours  is  also  influenced 
by  the  hydrogen  ion  concent  ration  of  the  sen:  maud 
ran  be  controlled  by  the  adjustment  of  the  latter. 
The  denaturation  induced  by  heat  in  alkaline  sera 
apparently  does  not  involve  the  same  U  peol  chat 

as  that    Induced  in  acid  sera.  —J.  F.  B. 

Tuberculin  :  Selective  adsorption  of  Denys'  — — -  by 
aluminium  hydroxide.  SI.  A.  Rakuzinand  O.  V. 
Flier.  J.  Russ.  Phys.-Chem.  Soc,  l'.'lb.  48, 
1316— 1319. 

Two    samples    of     tuberculin,     prepared     by      (1) 

Vermel,  Moscow,  and  (2)  l/lnstitiit  de  Bacteno- 
logie  de  Louvain,  have  been  examined.  Bonn 
preparations  were  straw-yellow  and  neutrai,  ana 
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the  other  physical  properties  were:  (1)  sp.gr. 
1-0223  at  15°  C,  c  (dry  matter,  per  cent.)  6-3134, 
to]D=  -9-S1"  and  (2)  sp.gr.  1:01944  at  15°  C, 
<;=2-285,  [«]d=  —21-22°.  Both  contained  free 
ammonia  and  showed  Adamkiewicz's,  Molisch's, 
Pettenkofer's.  Ostromyslenski's,  Liebermann's, 
and  the  xanthoprotein  reactions  (compare  this  J., 
1916,  433),  but  the  limits  of  sensitiveness  differed 
widely  in  the  two  cases ;  only  the  Lou  vain 
preparation  gave  Millon's  reaction  and  neither 
gave  the  biuret  reaction.  Aluminium  hydroxide 
adsorbed  7-62%  and  23-0S%  of  the  respective 
preparations  and  both  adsorptions  were  irreversible 
as  regards  boiling  water.  With  reference  to  the 
colour  reactions  of  the  proteins  and  to  the  rotatory 
power,  the  products  of  adsorption  behaved  simi- 
larly to  the  original  tuberculin. — T.  H.  P. 

Antidiphtheritic    serum ;     Selective    adsorption    of 

by  aluminium  hydroxide.     M.  A.  Rakuzin 

and   G.   1).   Flier.     J.   Russ.   Phys.-Chem.   Soc, 
1910,    48,    1324—1330. 

It  has  been  shown  previously  that  the  adsorption 
of  enzymes  and  toxins,  especially  by  aluminium 
hydroxide,  is  in  most  cases  selective,  and  the 
investigations  have  now  been  extended  to  anti- 
diphtheritic  serum.  The  serum  employed,  sp.  gr. 
1-0340  at  15°  C,  [a]D  =  -28-876°,  was  straw- 
yellow  and  of  neutral  reaction.  It  gave  the  follow- 
ing protein  colour  reactions  with  the  degrees  of 
sensitiveness  indicated  in  brackets  (compare  this 
J.,  1916,  433)  :  biuret  (1  :  660),  Millon's  (1  :  330), 
Liebermann's  (1  :  2500),  Adamkiewicz's  (1  :  9000), 
xanthoprotein  (1  :  660),  Molisch's  (1  :  330), 
Pettenkofer's  (1  :  1250)  and  Ostromyslenski's 
tl :  1250).  The  adsorption  by  aluminium  hy- 
droxide proceeds  irreversibly  and  with  quantitative 
separation  of  the  toxin,  the  proportion  of  the  latter 
adsorbed  being  43-47  %.  The  liquid  remaining 
after  the  adsorption  is  colourless  and  neutral  and 
gives  all  the  above  colour  reactions  of  the  proteins. 

— T.  H.  P. 


Desoxycholic  acid  ;  Preparation  of .     W.  Mair. 

Biochem.   J.,    1917,    11,    11—13. 

In  investigating  the  solvent  action  of  bile  salts  on 
pneumococci  it  was  found  that  sodium  desoxy- 
cholate  was  ten  times  more  active  than  sodium 
cholate  or  commercial  sodium  taurocholate.  A 
method  for  the  separation  of  desoxycholic  acid 
from  the  crude  mixture  of  bile  acids  has  been 
,  worked  out.  To  4  litres  of  ox  bile  is  added  240 
.  grms.  of  caustic  soda  ;  when  the  soda  is  dissolved, 
the  liquid  is  boiled  gently  in  an  iron  digester  for 
1 20  hours  ;  the  volume  should  then  be  between 
2  and  3  litres.  While  still  hot  the  liquid  is  made 
neutral  to  phenolphthalein  by  adding  gradually 
about  350  c.c.  of  strong  hydrochloric  acid.  A 
flocculent  precipitate  of  silica  is  formed  but  none 
of  the  bile  at  id  is  thrown  out  if  the  liquid  is 
sufficiently  warm.  After  cooling,  the  bile  is  filtered  ; 
the  nitrate  is  made  acid  to  litmus  by  adding  about 
;  50  c.c.  of  glacial  acetic  acid.  The  bile  acids  separate 
'  out  as  a  fluid  crystalline  mass,  white  at  first  but 
rapidly  absorbing  pigment  ;  the  acids  are  caused 
to  adhere  in  a  single  mass  by  rotating  the  flask, 
and  the  mother  liquor  is  decanted.  The  mass  is 
squeezed,  transferred  to  a  flask,  and  dissolved  in 
rather  more  than  an  equal  volume  (about  600  c.c.) 
of  glacial  acetic  acid  by  warming  on  the  water-bath. 
The  solution  is  allowed  to  crystallise  by  standing 
,for  2 — 3  days,  the  mixed  crystals  containing 
practically  all  the  desoxycholic  acid,  a  nearly 
equal  amount  of  cholic  acid,  and  some  fatty  acid. 
The  crystals  are  filtered  off,  washed  free  from 
pigment  with  60%  acetic  acid,  drained  as  dry  as 
possible,  and  redissolved  by  heating  with  300  c.c. 
of  glacial  acetic  acid.  The  next  crop  of  crystals 
s  pressed   between   porous   tiles   ami   redissolved 


by  boiling  with  750  c.c.  of  60%  acetic  acid  ;  the 
solution  is  filtered,  any  fatty  matter  is  skimmed 
off  after  cooling,  and  the  crystals  which  separate 
are  washed  first  with  60  %  acetic  acid,  then  with 
water,  and  are  finally  pressed  and  dried  at  100°  C. 
The  product  is  practically  pure  desoxycholic  acid, 
m.pt.  172° — 173°  C.  ;  the  yield  from  4  litres  of 
bile  is  32 — 42  grms.  ;  the  yield  from  1000  grms. 
of  commercial  taurocholate  is  50  grms.  The 
method  is  only  recommended  where  a  maximum 
yield  of  desoxycholic  acid  is  required  and  the 
cholic  acid  may  be  neglected  ;  the  latter  may, 
however,  be  recovered  after  distilling  off  the  acetic 
acid  from  the  mother  liquors.  In  general  it  is 
better  to  follow  Schryver's  method  (J.  Physiol., 
1912,  44,  265)  for  the  preparation  of  cholic  acid. 

—J.  F.  B. 

Biochemical   reactions    for   distinguishing   catechol, 
quinol,  and  resorcinol.     Wolff.     See  III. 

Oleorcsin  of  Douglas  fir.     Schorger.     See  XIII. 

Rapid  method  of  obtaining  neutral  olive  and  other 
oils  suitable  for  the  preparation  of  camphorated 
oil.     Cordier  and  Lesure.     See  XII. 


Optical  activity   of  proteins,   enzymes,   toxins,   and 
serums.     Rakuzin.     See  XI Xa. 


"  Mercurophen,"  a  new  antiseptic.    Schamberg  and 
others.     See  XIXb. 


Patents. 

Compound  for   internal   administration ;     Metallic 

.     W.  B.   McLaughlin,   New  York.     U.  S. 

Pat.  1,226,229,  May  15,    1917.     Date   of  appl., 
Aug.  5,  1916. 

The  compound  consists  of  an  iron  or  a  calcium 
soap  dissolved  in  stearic  acid. — J.  II.  J. 

Iodine  compound  and  method  of  preparing  same. 
H.  P.  Slater,  Cedar  Rapids,  Iowa.  U.S.  Pat. 
1,226,394,  May  15,  1917.  Date  of  appl.,  Nov. 
15,   1915. 

Solutions  of  hexamethylenetetramine  and  iodine 
are  mixed  at  room  temperature,  when  a  precipitate 
of  hexamethylenetetramine  periodide  is  produced  ; 
this  is  filtered  off,  washed,  and  treated  with 
ammonia,  when  a  finely-divided,  red  powder 
is  produced,  which  is  dried  at  room  temperature. 
Instead  of  filtering  off  the  addition  product,  it 
may  be  treated,  while  suspended  in  its  mother 
liquor,     with     ammonia. — J.  II.  J. 


XXII.— EXPLOSIVES ;    MATCHES. 

Patents. 

Moulding    of    gunpowder    and    similar    mixtures  ; 

Process     for .     J.     Lersch,     Nied'erdielfen. 

Ger.  Pat.  296,245,  Nov.   3.    1912. 

Sulphite-cellulose  waste  liquor,  concentrated  to 
35°  B.  (sp.gr.  1-32),  is  proposed  as  binder  for 
components  of  moiilded  explosive  mixtures,  such 
as  nitrates, carbon,  sulphur,  wood  meal,  aluminium 
powder,  etc.  The  moulded  product  is  bard, 
convenient  to  handle,  impenetrable  to  moisture, 
and  the  products  of  combustion  are  less  disagree- 
able than  when  other  materials  arc-   used. 

"~~ ~"Xl»   «i  »   -lit 
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Match  boxes  and  the  like;    [Cellulosi    ester']  com- 
position for  waterproofing  the  striking  or  abrasive 

surfaces  of .     A.  V.  St.    Vrinandc.  Nitshill, 

Renfrewshire.     Eng.     Pat,     106,375,    Aug.     I". 
1916.     (Appl.  No.   11,593  of   L916.) 

The  striking  surface  for  ordinary  and  safety 
matches  is  rendered  waterproof  bj  the  application 
nt  ;i  varnish  consisting  oi  a  solution  of  cellulose 
nitrate,  acetate,  formate,  propionate,  or  the  like, 
or  a  derivative  of  cellulose  such  as  celluloid. 
i  ither  substances  such  as  resins,  camphor,  acetanil- 
ide,    oils,   pigments,    dyes,   etc.,    may   be  added. 

— W.  P.  I\ 


Blasting  cartridge.  W.  Weber,  Hayingen,  Germany. 
U.S.  Pat.  1,226,833,  May  22,  1917.  Date  of 
appl.,  Oct.  1.  L915. 

:  ag.  Pat.  12,4<i3  of  1 H 1 .-»  ;    this  J..  1017.   101. 
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Filti  r  paper  ;  Reducing  mailer  extractable  from . 

K.  s.  Mi  Bride  and  J.  A.  Scherrer.     J.  Amer. 
Chem.  Soc.,  1917,  39,  928— 933. 

The  authors  conclude  that  there  is  undoubtedly 
some  substance  in  most  filter  papers  which  is 
readilj  extracted  and  which  reduces  permanganate. 

The  quantity  is  sufficient  to  cause  error  if  a  per- 
manganate titration  is  to  be  made  after  filtration, 
particularly  if  the  permanganate  is  dilute  (.V  ."in 
"i  .V.  TOO )  and  the  titration  is  made  in  hot  solution. 
Apparently  most  of  the  reducing  material  is 
removed   in   the  first  washings   and    therefore  a 

preparatory  washing  with  aliont  25  e.r.  of  reagent 

is  sufficient  to  avoid  subsequent  error,  even  if 
titration  takes  place  in  the  presence  of  the  paper, 
or  even  if  the  paper  is  very  old. — W.  H.  P. 


Dhilyxis  :    Technique  oi  preparing  membranes   i"r 
—.     W.    Brown.    Biochem.    J..     1017.     11. 
Hi      .",7. 

The  principle  adopted  in  a  previous  investigation 

i this  J.,  1915,  1118)  for  preparing  collodion 
membranes  of  graded  permeability  is  capable  of 
general  application  to  a  large  variety  of  membranes 
and  liquids.  Given  a  membrane  substance,  a 
restraining  liquid,  A,  of  which  the  membrane 
substance  imbibes  only  a,  negligible  amount, 
and  a  swelling  liquid.  B.  strongly  imbibed  by  the 
membrane  substance,  then  if  A  and  B  are  miscible 
in  all  proportions,  membranes  of  graded  permea- 
bility may  be  obtained  by  steeping  films  of  the 
membrane   substance  in  mixtures  of  A   and  B, 

and  subsequently  washing  in  .-1  ;  the  higher  the 
percentage  of  B  in  the  mixture  the  greater  is 
the  permeability  of  the  membrane.  The  greal 
majority  of  membranes  prepared  in  this  way 
are  of  a  type  suitable  for  use  in  the  restraining 
liquid.  Of  this  type  the  author  has  prepared 
graded  membranes  of  collodion  in  water,  benzene, 
•  bloroform,  etc  ;    of  agar  ami   gelatin  in  alcohol, 

etOne,      benzene.      etC.  J       Of     cellulose     acetate      ill 

water,  alcohol,  benzene,  etc.     It  is  obvious  thai 

when  the  mem  bra  tie  is  required  for  use  jn  a  liquid 
which  is  not  imbibed  by  it  but  which,  owing  to 
1 1  -  immiscibility  with  the  swelling  liquid  />'.  cannot 
be  used  directly  as  the  restraining  liquid,  the  latter 
can  be  displaced  by  the  third  liquid  after  the 
membrane  has  been  graded.  For  instance, 
membranes  of  gelatin  or  agar,  graded  by  alcohol 

and  water,  may  be  prepared  for  use  with  benzene 
by    subsequent     displacement    of    the    alcohol    by 


means     of     the    latter.      The    type    of     mem  hrane 
graded   for  use  in  the  swelling  liquid.    />'.  can  only 

be  prepared  when  a  method  exists  im  suppressing 
the     capacity     of    the     membrane     substance     to 
imbibe  11.  this  suppression  to  be  brought   about 
at  t he  stage  where  the  mi  tnbrane  is  still  immersed, 
in  the  mixture  of    I  and   H.     Up  to  the  p 
only   one   representative    of    this   type  has 
prepared,    ei:..    gelatin    membranes  graded  with 
alcohol  and  water,  prepared  for  use  in  water  by  the 
prolonged    action    of    formaldehyde.     The  degree 
of    permeability    of    graded    membranes    mn>    be 
expressed  b\  the  ratio  of  drj  weight  to  wet 
of    the    film.     .1.  I'.  B. 


Barium  sulphate;    Properties  "\ 

glanow.      /,.  anal.  Chem.,   101 


— .     7..   Karao- 
56,  225—246. 

Barium  sulphate  was  prepared  lie-  from  occluded 

Chloride    by    dissolving    in    concentrated    sulphuric 

acid  and  re-precipitating  by  dilution  with  water. 
By  healing  to  varying  temperatures  in  a  p]  .timini 
or  porcelain  crucible,  no  appreciable  change  was 
observed  at  the  temperature  given  by  a  Toclu  burner, 
hut  with  a  blow-pipe  flame  a  loss  of  weight  oi  urred 
through  decomposition  into  sulphide,  which  was 
greater  with  the  platinum  t  ban  with  the  porcelain 
crucible.  On  igniting  the  precipitate  in  contact 
with  filter  paper  over  a  gas  flame,  no  cha 
weight  occurred  when  a  platinum  crucible  was 
used,  but  wit  ha  porcelain  crucible,  a  diminution  from 
0-1 022  to  1-0618  grm.,  through  reduction  to  sulphide 
was  observed.  The  solubility  of  barium  sulphate 
in  wat  er  and  in  different  electrolytes  was  measure! 
by  agitating  the  precipitate  for  24  hours  in  i  ontat  i 
with  the  liquid  and  determining  the  loss  in 
weight.  In  pure  water  the  solubility  was  found  to  be 
0-0043  grm.  per  litre,  or  1  part  of  barium  sulphate 
in  232,588  parts  of  water.  The  greater  solubility 
over  t  hat  previously  estimated  is  in  part  due  to  the 
fine  state  of  division  of  the  precipitate  used  in  the 
present  measurements.  in  the  presence  ■ 
barium  chloride  or  sulphuric  acid,  the  solubility  of 
t  he  sulphate  was  found  to  be  lowered  in  accoi 
with  the  law  of  constant  solubility  product  Qj 
anion  and  cation.  With  potassium  chloride  and 
nitrate  an  increased  solubility  was  obtained  which 
was  greater  in  the  latter  ease  and  which  is  at  tri  bill- 
able to  double  decomposition  giving  potassiunl 
sulphate  and  barium  chloride  or  nitrate,  an  action 
which  is  favoured  by  t  he  low  degree  of  dissociation 
of  the  two  last  compounds.  The  solubility  im  i 
in  presence  of  potassium  chloride  in  proportion  t" 
its  concentration.  With  calcium  chloride,  at  a 
concentration  of  o  30.V  and  below,  no  influent  e  wa- 
exerted  on  the  solubility,  but  at  higher  com  entra- 
tions  the  solubility  was  diminished,  which  is  du> 
to  the  calcium  sulphate  giving,  through  primarj 
dissociation,  more  sulphate  ions  than  potassium 
sulphate.  With  strontium  chloride  the  solubility  ol 
the  barium  sulphate  was  increased  to  a  great*: 
degree  than  with  potassium  chloride,  owing  to  the 
lower  solubility  of  strontium  sulphateas  compared 
with  calcium  sulphate  and  consequent  formation  of 
fewer  sulphate  ions.  With  lead  nit  rat  eat  a  concen 
tration  of  0-118.V,  the  solubility  was  dimini 
but  at  lower  concentrations  was  increased,  a  mar 
iiiiiini  value  being  obtained  withO  03.V.  below  which 
the  solubility  again  diminished.  In  ferrous  sulphate 
solution  containing  free  sulphuric  acid,  no  loss 
of  weight  was  obtained,  but  in  some  •  > 
slight    increase   through   adsorption.     With    fetrii 

chloride  the  solubility  was  found   to  1 oi 

able,  and  to  vary  with  the  concentration  of  )!'• 
chloride;  it  was  increased  by  the  presence  ■ 
hydrochloric  acid,  and  arrested  if  barium  chloridi 
was  also  present.  With  hydrochloric  acid  alone 
the  solubility  was  greater  than  with  the  alkali 
chlorides  and  depended  on  the  concent  rat  inn  "; 
dissociated  hydrogen  chloride.  judical  im.'J_tli' 
reat  t  ion.  i_ 

BaS04+2H('l;£Ba(K-LlI2SO,.  , 
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With  nitric  acid  solution,  the  solubility  was  si  ill 
higher,  varying  with  the  concentration  and 
amounting  to  0142  grm.  in  200  e.c.  of  a  2-8N 
solution,  though  the  sulphate  is  practically  insoluble 
in  nitric  acid  if  the  solution  also  contains  either 
barium  chloride  or  sulphuric  acid. — J.  N.  P. 

Potassium  and  sodium    in   the  form  of  sulphates  : 

Determination    of    by     platinum     chloride. 

B.    Turkus.     Ann.    Chim.     Analyt.,    1917,    22, 
101—102. 

The  determination  of  potassium  by  platinum 
chloride  is  generally  carried  out  after  conversion  of 
the  sulphates  into  chlorides,  but  in  certain  cases, 
particularly  in  the  case  of  silicates  decomposed 
by  hydrofluoric  and  sulphuric  acids,  the  removal  of 
sulphates  is  tedious  and  it  is  far  more  convenient 
to  treat  the  solution  of  mixed  alkali  sulphates  direct . 
The  theoretical  quantity  of  platinum  chloride,  plus 
50  °0  excess,  calculated  on  the  supposition  that  the 
whole  of  the  sulphate  is  sodium  sulphate,  is  added 
to  the  solution  in  small  portions,  then  a  few  drops  of 
strong  hydrochloric  acid,  and  before  each  addition 
the  solution  is  evaporated  to  dryness  to  eliminate 
as  far  as  possible  the  free  acids.  The  residue  is 
treated  with  85%  alcohol  with  the  addition  of  one 
drop  of  ether  ;  the  sodium  platinichloride  is 
dissolved  and  the  potassium  compound  remains 
insoluble.  The  residue  is  washed  several  times  before 
being  brought  on  the  filter  and  the  washing  is 
continued  until  the  filtrate  becomes  colourless. 
The  potassium  platinichloride  is  collected  on  the 
filter  while  it  is  still  moist  ;  the  Alter  is  incinerated 
at  first  with  gentle  heat  and  afterwards  at  dull  red- 
ness until  white  fumes  of  potassium  chloride  cease 
to  be  evolved.  The  contents  of  the  crucible  are 
washed  with  hot  water  and  the  platinum  digested 
on  a  water-bath  with  a  little  dilute  hydrochloric 
acid,  washed,  and  incinerated,  finally  over  the 
blowpipe,  until  the  weight  is  constant.  The 
results  are  satisfactorily  accurate  and  the  method  is 
recommended  for  the  determination  of  alkalis  in 
silicates. — J.  F.  B. 

Tin  and  antimony  ;  Separation  of by  hydrogen 

sulphide  in  hydrochloric  acid  solution.     A.  Prim. 
Chem.-Zeit.,  1917,  41,  414—415. 

The  separation  is  effected  by  precipitation  of  the 
antimony  from  the  mixed  solution  by  hydrogen 
sulphide  in  a  hydrochloric  acid  solution  of  definite 

,  concentration,  which  must  be  rigidly  adhered  to. 

.  The  mixed  solution  is  placed  in  an  Erlenmeyer 
flask  (300—350  e.c).  60  e.c  of  hydrochloric  acid 
(sp.  gr.  1-10)  is  added  and  the  volume  made  up  to 

!  200  e.c.     The  solution,  raised  to  boiling  point,  is 

,  treated  with  a  rapid  current  of  hydrogen  sulphide 
for  10  mins..  after  which  a  slow  current  is  em- 
ployed while  the  solution  cools  down  to  air 
temperature.  The  antimony  sulphide  is  filtered 
off  and  washed  with  a  hydrogen  sulphide  solution 
containing  60  e.c.  of  hydrochloric  acid  (sp.  gr. 
1-19)  in  200  e.c,  a  final  wash  with  water  being 
given.  The  filtrate  is  collected  in  a  250  e.c. 
graduated  flask,  made  up  to  the  mark  and  shaken 
up  at  once.  The  antimony  sulphide  is  returned  to 
the  precipitation  flask  and  brought  into  solution 
i>\  boiling  with  20 — 25  e.c.  of  hydrochloric  acid 
(sp.  gr.  119)  and  an  equal  volume  of  water,  a 
funnel  being  placed  in  the  neck  of  the  flask.  30—40 
e.c.  of  water  is  added  and  boiling  is  continued  for 
10  niins.  After  cooling,  2  drops  of  phenolphthalein 
-olution,   2 — 3   grms.   of  Rochelle   salt,   and    then 

I  a  slight  excess  of  sodium  hydroxide  are  added. 
i  The  solution  is  slightly  acidified  with  hydrochloric 
acid,  and  20 — 25  e.c.  of  saturated  sodium  bicarbon- 
ate solution  is  added.  The  solution  is  titrated 
jWith  an  iodine  solution  standardised  against 
pure  tartar  emetic.  The  tin  is  determined  in 
100  e.c.  of  the  filtrate  from  the  antimony  sulphide. 


50  e.c.  of  water  and  2 — 3"grms  of  iron  powder  or 
wire  are  added.  The  flask  used  is  closed  by  a 
stopper  carrying  a  tube  dipping  into  caustic  soda. 
By  boiling,  the  hydrogen  sulphide  is  driven  off 
and  the  tin  is  reduced.  The  vessel  of  soda  is 
replaced  by  one  of  sodium  bicarbonate  and  t] 
tin  solution  allowed  to  cool,  so  that  air  is  excluded. 
100  e.c.  of  air-free  water  and  starch  solution 
added  and  the  solution  is  titrated  with  iodine 
solution  standardised  against  a  similarly  pn  pared 
solution  of  tin. — H.  J.  H. 

Determination     of    naphthalene    [in     coal    gas]    by 
picric  acid.     Knublauch.     See  Ha. 

Biochemical    reactions    tor   dislini/uishiiyj    catechol, 
quinol.  and  res-oreinol.     Wolff.     See  III. 

The  clustii  am  reaction  of  wool.     Xaumann.     See  V. 

Determination  of  the  degree  oj  bleaching  of  ceWuhm 
by  means  of  the  copper  value.     Freiberger.     Sce\  ■ 

Tieaddclling  of  electrolytic  bleach i no  liquors.     Hep- 
burn.    Sec  VI. 

Estimation  of  sodium  sulphide  in  sulphide  dyebaths. 
Swann.      See  VI. 

Volumetric    determination    of    sidphur    in    pyrites. 
Craig.     See  VII. 

Conductivity   measurements    upon    oaAdationrredm  - 

Hon  reactions  j  ferrous  salts  arid  potassium  bichrom- 
ate \.    Edgar.     See  VII. 

Determination    of    boric    acid    in    special    glasses. 
Nicolardot  and  Boudet.     See  VIII. 

Determination    of    the    fineness    of    [ceramic]    raw 
materials.      Walker.      See  VIII. 

Methods  for  saturating  clay  trials  for  absorption  and 
porosity  determinations.     Beecher.     See  VIII. 

Method  of  testing  the  corrosive  action  of  slags  on 
firebrick.     Brown.     See  VIII. 

Colorimeiric  determination  of  organic  impurities 
in  sand  [for  mortar],  Abrams and  Harder.  See  I X  . 

Rapid  method  of  determining  nickel  and  cobaU  in 
ores  and  alloys.    Schotiler  and  Powell.    See  X. 

Detection  of  peanut  [arachis]  oil  in  olive  oil.    Lund. 
See  XII. 

Determination     of    unsaponifiable    matter     in     oils, 
fats,   and  icaxcs.      Wilkie.      Sec   XII. 

Rapid  method  of  determining  the  suitability  of  oil* 
jor  soap-making.     Lecoq.  See  XI 1. 

Influence  of  the  presence  of  calcium  carbonate  on  thi 
determination  of  available  phosphoric  acid  in  soils 
by  Dyer's   method.      Sen.      See   XVI. 

Assimilation    of    nitrates    and    nitrites    I/'.'/ 

[Separation  of  nitrates  from  nitrites.]     BaudlS' 

See  XVI. 
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Chemistry  of  cholera  culture  media.      Seiffert  and 
Bamberger.     See  XIXb. 


Exact  guanttiaMve  determination  of  atropine, 
gaard  Rasmussen.     See  XX. 


Bagges- 


Patents. 


Combustible    gases 
presence  of 


Apparatus  for  detecting  the 
A.  Philip  and  L.  J.  Steele, 
Pat.  106,427,  Nov.  22,  1916. 


Portsmouth.    Eng, 

(Appl.  No.  10,750  of  1910.) 

In  apparatus  of  the  type  described  in  Enc  Pats. 
27,281  of  loll  and  5467  of  L913  (this  J.,  1913,455; 
191  I.  378)  in  which  t  wo  «  ires  of  catalytically  active 
material  are  exposed  to  the  atmosphere  to  be 
test  sd  and  two  similar  wins  are  protected  from 
exposure  to  the  atmosphere,  the  two  pairs  of 
wires  being  connected  in  opposite  arms  of  a 
Wheatstone  bridge,  the  inactive  wins  arc  enclosed 

in  a  chamber  at  the  same  pressure  as  the  sur- 
rounding atmosphere.  The  chamber  may  be 
closed  except  for  a  connection  to  the  surrounding 
atmosphere  bv  a  tube  of  great  length  and  fine 
bore,  so  that  it  is  sensitive  to  pressure  changes 
but  not  to  changes  in  the  composition  of  the 
atmosphere.  Alternatively,  the  chamber  may  be 
entirely  closed,  one  surface  containing  an  adjust- 
able flexible  diaphragm. — W.  P.  F. 

Temperature-measuring  instrument.  T.  Spooncr, 
Wilkinsburg,  Pa.,  Assignor  to  Wcstinghou.se 
Electric  and  .Manufacturing  Co.  U.S.  Pat. 
1,227,337,  May  22, 1917.  Date  of  appl.  ,May28, 1913. 

Two  theimocouples  are  used,  a  main  thermocouple 
the  hot  junction  of  which  is  at  the  temperature 
to  be  measured,  and  an  auxiliary  thermocouple 
the  cold  junction  of  which  is  at  the  temperature 
of  the  room.  The  cold  junction  or  the  main 
thermocouple  and  the  hot  junction  of  the  auxiliary 
thermocouple  are  kept  at  the  same  temperature 
in  a  single  receptacle.  A  potentiometer  and  the 
neccssarv  auxiliary  apparatus  and  connections 
are  provided,  whereby  the  temperature  difference 
between  the  hot  and  cold  junctions  of  the  main 
thermocouple  is  measured,  and  the  indication 
increased  bv  an  amount  proportional  to  the  tem- 
perature difference  between  the  hoi  and  cold 
junctions  of  the  auxiliary  thermocouple. — W.K.I'. 


Poudres    d 
(  besneau. 


taken    of    the    publication    of    "  Les 
Explosifa,"    bv    L.    Vennin    and    G 

H     max    lie    mentioned    that     the    present    edition 

is   dedicated  to   the   Prime  Minister,   whose  pot 
trait  is  given  as  frontispiece    to  vol.   I.    1  lmto- 
graphs  of    Berthelot,  Sobrero.   Nobel,   Abel 
M,  ndeleeit  from  t  he  frontdspiei  eol  Vol 
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Trattato    Dl    Chimica    Analitica     Applicata. 
Metodi  e  norme  per  l'esame  chimico  dei  principal! 

prodotti     industriali     ed     alimentari.      Vol.     11. 
Hi    V.    Yll.I.AVIi  <  Hl\.    hirettore    del    KahoraM.n 

Chimici  delle  Gabelle,  con  la  collaborazione  del 
G.  Fabbis,  a.  Bianchi,  G.  Armani,  G.Rossi, 

(i.    Sll.VKsTKI.    (..    Bosco.    H.    Bl-XASIO.    F-BAB- 

boni,    ed     A.    Cappelli.     U.    lloeph,    Milan. 
XV.      7IH  pages,  9]  by  OJ   ins.,  with   10. >  illus- 
trations.    Price   L.18.50. 
Tins  is  the  second  volume  of  Prof.  Vulavecchia/l 
treatise  on  applied  analytical  chemistry,  the  hrst 
volume  of  which  has  been  previously  noticed  « 
this. I..  1010.  USD.     The  present  volume  contains 
sections  on  :  meat  and  its  preparations  (29  pages) 
milk   and   dairy   products   (36   pages) ;  flour  and 
stanh.    and    products    derived    from    tnem    I 
pages);    sugars    and    products    containing 
(100  pages)  :   beer  (16  pages)  ;   wine  ( d   p 
spirits  and  liqueurs   (70   pages);   ess 


Books  Received. 

Forty-iikst  Annual  Report  of  ITis  Majesty's 
Inspectors  of  Explosives.  1910.  [Cd.  8009.] 
Price  bl.     (See  page  694.) 

Explosives.     By     Artih'i:     MARSHALL.     Second 
Edition.     Vol.'    I.      History     and     Manufacture. 
Vol.    II.       Propel  ti>'s     a  ml     Tests.       79;>     pages. 
J.  and  A.  Churchill,  7.  Great  Marlborough  Street, 
London.     Price  E3  3s.  for  the  two  volumes. 
Less  than  two  years  has  elapsed  since  the  publica- 
tion of  the  first   edition  of  this  work  (see  this  J., 
191a    583)  :   its  value  may  therefore  be  taken  as 
established.     The  book  has  been  much  enlarged 
and  new  illustrations  pro-*  ided.     The  manufat  ture 
of   picric    acid,    trinitrotoluene,    and    other   rntro 

compounds  receives   much  fuller  treatment    ill  this 

edition,  and    Preni  h  explosives  and   methods  are 
also  described  in  greater  detail,  advantage  being 


pages);    turpentine   and   its   products    (20   P&S<»>: 
varnishes  (|u  pages);  rubber  and  gutta-percha  U 
materials    (22    pages): 


tanning 


(10 


pact's);      liiiiiiiiiu;      m.«  ■  -  <  «■»     \— -      i-.- 

pages);  leather  (II    pages):  colouring  matt- n 
pages);    textile    fibres,    yarns,    and    fabrics    UW 
pages).      Then-     is     also     an     alphabetical     md.  x 
covering  both  volumes. 

COMBINAZIONI      Cltl.MK  HI      FRA     METALLI.      Di     M. 
GI0A     e     C.     GlUA-SOLLlM.       I   .     Iloepll. 
XVI.    I    1  16     pages,     91     by     6]     m-.. 
illustrations.      Price   L.  12.50. 


with    207 


The 

Offi 


[E  present   work   is  that   which  gained   the    ; 
SJ§LtaW15i by  the  Rcale  Instituto  f™"*w£»* 


Inti-r- 


Sciemee  Lettere  for  the  best  monograph  on 
metallic  compounds.-  The  book  ™™\™™*  haP 
ters  on  equMbrium  diagrams  ;  hernial  :  n  !>*«. 
nature  of  Intel-metallic  compounds,  inc tailing  a. 
hitherto  unpublished  results  oi  experimental  wott 
',  '„,  deg.l-  of  dissociation  of  such  .•.■'"l»;»>»-: 
influence  of  int  ermetall.c  compounds  on  MM 
Ihv.ical  properties  of  alloys  ;  bomopolar  inter- 
metallic     compounds,     i.e.,     compounds    of    tru 

,.       s;l,cten,polarintcrmetallic  compound 
founds   ofmeUls  with   niet^loids;   t^rnarv 
intermetaUic  compounds.     The  « oik  is  t  ompu 

rbibliographv.  an  index  of  authors'  names, 
and  an  index  of  the  known  intermetaUic  com- 
pounds. 

TRADING  WITH  THE  ENEMY.     <  'omolidat  in*  si  a.  D  ■ 
,,,,-v     list     of     persons    and     lirms    in     com 
ottTer  than  enemy  countries,  with  ^mg 
and  firms  in  the  Cnited  Kingdom  are  prohUfl 

„l  rading.      (With  notes to  British >™™£% 
engaged  in  foreign  trade.)     <  omplete  to  Jun    --■ 
[9177     No.  29a.      ELM.  Stationerj    Oftice,   UOB 
don.     Price  6d.  net. 

Trade     Products     of    the     British     I 
0,    ia    Supplement    to  Chamber  of   Con 
Manual,    .hily.    1917.     Oxford    Court    and    •'.. 
Cannon  street,  London.  K.c.l.     Price  Is. 
V    STATIST!,  u.   account    of    the    resources   of   th 
British  Empire  in  regard  to  supplies  of  foodstufl 
fndof  raw  materials  for  British  industries. 
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Official  Notices. 


At  the  Annual  General  Meeting  of  the  Society 
of  Chemical  Industry  held  at  Birmingham  on  18th 
Jul}-.  1917,  the  following  Resolution  was  submitted 
by  the  President.  Dr.  Charles  C.  Carpenter, 
seconded  by  Mr.  J.  H.  Hoseason,  and  unanimously 
agreed  to  : — 

•'  The  Council  of  the  Society  of  Chemical 
Industry,  having  considered  the  matter,  recom- 
mend, and  it  is  hereby  resolved,  that — 

"  (1)  The  yearly  subscription  for  Members  of 
the  Society  shall,  from  1st  January,  1918,  be 
30s.  in  plaice  of  25s.  as  at  present  ; 

"  (2)  The  amounts  payable  for  Life  Com- 
position under  By-law  11  shall  each  be 
increased  by  £5  ;   and 

"  (3)  It  is  therefore  also  resolved  that  By- 
laws 10  and  11  be  altered  accordingly." 
In  terms  of  Paragraph  38  of  the  Society's 
Charter,  a  General  Meeting  of  the  Society  is 
herebv  called  to  be  held  at  Broadway  Chambers, 
Westminster,  London,  S.W.,  on  Wednesday,  15th 
August,  at  4  p.m.,  for  the  purpose  of  confirming 
the  above  Resolution. 

J.    P.    LONGSTAFF, 

General  Secretary. 
30  July,   1917. 


LIBRARY 


CATALOGUE       OF 
JOURNALS. 


CHEMICAL 


Owing  to  the  great  activity  in  chemical  industries 
which  has  arisen  during  the  last  few  years,  the 
Council  felt  that  a  Catalogue  of  current  Journals 
dealing  with  chemistry  and  chemical  industries 
and  the  Libraries  in  which  they  could  be  found 
would  be  of  considerable  value,  and  a  Committee 
was  appointed  last  year  to  take  this  matter  in 
hand.  The  work  is  not  yet  completed,  but  as  a 
great  deal  has  been  done  it  may  interest  members 
to  know  the  scope  and  present  state  of  the  Cata- 
logue. 

The  list  of  Chemical  Journals,  about  5000  in 
number,  comprises  all  those  abstracted  by  the 
Society  of  Chemical  Industry,  Chemical  Society, 
American  Chemical  Society,  Science  Abstracts 
(Chemistry),  and  contained  in  the  Patent  Office 
Library,  Royal  Society  Library,  International 
Catalogue  of  Scientific  Journals  (Chemistry). 
Smithsonian  Collection  of  Chemical  Periodicals, 
and  the  Chemisches,  Centralblatt.  In  addition 
some  thousands  of  Journals  dealing  with  textile, 
engineering,  and  other  industries  have  been 
added,  as  these  often  contain  articles  of  value 
to  chemists,  or  are  industries  in  which  chemistry 
plays  an  important  part.  This  list  is  now  prac- 
tically complete. 

About  800  Libraries  have  been  communicated 
with,  and  asked  to  send  lists  of  the  Journals 
taken  by  them  or  to  mark  on  copies  of  our  list 
those  contained  in  their  Libraries.  This  part 
of  the  work  is  steadily  progressing,  and  the 
Journals  from  our  list  which  are  to  be  found  in 
over  200  Libraries  have  been  already  catalogued. 

Patent  specifications  are  also  listed. 

Though  the  whole  Catalogue  is  not  yet  complete, 
members  of -the  Society  wishing  to  avail  themselves 
M  the  list  and  library  data  already  collected, 
m  order  to  find  out  the  whereabouts  of  any 
particular  Journal  which  may  not  be  taken  in  the 
Library  of  their  own  town,  will  be  given  all  avail- 
able information  on  applying  to  Dr.  A.  Holt, 
Chemical  Dept.,  The  University,  Liverpool. 


FUEL    RESEARCH    BOARD. 

The  Fuel  Research  Board,  with  the  sanction 
of  the  Committee  of  the  Privy  Council  for  Scientific 
and  Industrial  Research,  has  appointed  a  Com- 
mittee of  enquiry  into  the  utilisation  of  Irish  peat 
deposits. 

The  terms  of  reference  to  the  Committee  are  as 
follows: — "To  enquire  into  and  to  consider  the 
experience  already  gained  in  Ireland  in  respect 
of  the  winning,  preparation,  and  use  of  peat  for 
fuel  and  for  other  purposes,  and  to  suggest  what 
means  shall  be  taken  to  ascertain  the  conditions 
under  which,  in  the  most  favourably  situated 
localities,  it  can  be  profitably  won.  prepared, 
and  used,  having  regard  to  the  economic  con- 
ditions of  Ireland  ;  and  to  report  to  the  Fuel 
Research  Board." 

Though  the  enquiries  of  the  Committee  will 
ultimately  lead  up  to  the  consideration  of  peat 
as  a  source  of  energy  in  central  power  stations, 
there  are  sound  reasons  why  this  aspect  of  the 
problem  should  be  postponed  to  a  later  stage. 
On  the  one  hand,  the  Fuel  Research  Board  is 
already  organising  an  extensive  enquiry  into  the 
problems  of  fuel  economy  in  connection  with  power 
production,  and  the  results  of  this  enquiry  will 
supply  the  fundamental  data  and  information 
which  will  be  required  when  the  time  comes  for 
the  consideration  of  any  wide  scheme  of  develop- 
ment in  Ireland.  On  the  other  hand,  any  schemes 
of  development  must  be  based  on  a  more  exact 
knowledge  than  is  at  present  available  regarding 
the  selection  of  the  more  favourably  situated 
bogs  and  the  possibilities  of  winning  and  trans- 
porting partially  dried  peat  to  centres  at  which 
it  may  be  converted  into  marketable  products. 
It  is  obvious,  therefore,  that  the  enquiries  of  the 
Committee  are  likely  to  be  most  fruitful  if  they 
are  concentrated  on  the  fundamental  problems, 
for  until  these  are  settled  no  satisfactory  progress 
can  be  made. 

The  following  appointments  have  been  made 
to  the  Committee  : — Sir  John  Purser  Griffith 
(Chairman),  Professor  Hugh  Ryan,  Professor 
Sydney  Young,  F.R.S..  Mr.  George  Fletcher,  and 
Professor  Pierce  Purcell  (Secretary).  All  com- 
munications should  be  addressed  to  :  The  Secre- 
tary, The  Peat  Enquiry  Committee,  University 
College,  Dublin. 

ATo(e  .•  The  Offices  of  the  Department  of  Scientific 
and  Industrial  Research  (including  the  Fuel 
Research  Board)  have  been  removed  to  15, 
Great  George  Street,  Westminster,  S.W.I. 


PROCEEDINGS 

OF   THE 

THIRTY-SIXTH  ANNUAL  GENERAL  MEETING, 

BIRMINGHAM, 

Wednesday,  July  18th,  1917. 

The  Thirty-sixth  Annual  General  Meeting  of 
the  Society  was  held  on  July  18,  1917,  at  the 
University  of  Birmingham,  Dr.  Charles  Carpenter, 
the  President,  in  the  chair.  About  200  members 
were  present.  '         _ 

The  Lord  Mavor  of  Birmingham  (Aid.  A.  1J. 
BrooHB)  extended  a  hearty  welcome  to  the 
members  of  the  Society  on  the  occasion  of  their 
visit  to  Birmingham,  and  ^c^ed  the  occa- 
sion of  their  previous  visit  in  190*.  It  was  t  m 
duty  of  all  men,  whatever  their  attainmente, 
to  place  their  services  at  the  disposal  of  the 
1  A  2 
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State    during   the    present    crisis.     One   of    their 
great    objects  was    to    see    how    Ear   thej    could 

assist,  in  the  first  place  in  tin'  prosecution  of 
the  wai  :  ami.  secondly,  how  they  might  best 
be  able  to  help  the  country  after  the  war.  The 
pics. -lit  struggle  differed  from  the  wars  of  tie- 
in  that  it  was  carried  on  primarily  by  scientific 
methods  ;  those  who  had  followed  the  progress  of 
hostilitie-  had  been  impressed  by  the  extraordinary 
development  that  had  taken  place  with  regard  to 

the   application   of   science    to   warfare.      The> .    as 

chemists,     were     now     concerned     in     producing 
means  by  which  human  life  could  be  destroyed; 

and     many      gases     that     it     had     heen     desired     to 

eliminate  as  dangerous  to  human  life  were  now 
being  produced  for  the  purpose  of  destroying 
human  life.  The  experience  thus  gained  would 
be  of  enormous  advantage  after  the  war  if  proper 
use  were  made  of  tie'  lessons  which  were  now 
being  learned.  Before  the  war  this  country  had 
shown  a  lack  of  initiative  and  enterprise.  We 
had  allowed  many  important  industries  to  slip 
away  from  us  and  to  pass  into  the  hands  of  other 
countries  which  were  now  our  enemies,  to  their 
advantage  and  our  disadvantage.  Such  things 
must  not  he  allowed  to  happen  again.  In  order 
to  succeed  in  the  future  it  would  he  necessary  to 
conserves  and  apply  all  the  resources  at  our 
command  and  to  conduct  our  national  and  com- 
mercial affairs  on  a  sound  and  economical  basis  ; 
and  the  surest  way  to  do  that  was  to  make  use  of 
all  the  scientific  and  technical  methods  at.  our 
disposal.  It  was  for  that  reason  he  had  so  mui  h 
pleasure  in  welcoming  the  Society  to  Birmingham. 
Many  of  its  industries  depended  largely  for  their 
success  on  the  recovery  of  what,  in  the  past,  had 
boon  termed  waste  products.  A  great  deal  had 
been  done  in  the  direction  of  their  recovery  : 
still  more  remained  to  be  done.  There  were 
certain  kinds  of  coal  which  it  was  not  profitable 
to  use  in  the  ordinary  sense  hut  which  might  be 
profit al  ly  utilised  by  the  application  of  chemical 
methods.  There  was  a  large  amount  of  heat 
being  lost  up  the  chimneys,  which  might  be 
recovered  and  made  use  of  for  other  purposes.  The 
war  had  revealed  our  deficiencies  :  it  had  also 
revealed  our  powers  of  adaptability.  It  was  for 
as  to  profit  by  experience.  He  hoped  that  their 
visit  to  Birmingham  might  be  enjoyable,  interest- 
ing, and  profitable. 


President's  Address. 

The  Chairman  then  delivered  his  Presidential 
address,    as    follows  : — 

It  was  my  privilege  a  year  ago  to  address  you 
amid  surroundings  which  have  long  he,  n  a  fruitful 
source  of  inspiration  in  belles-lettres.  We  meet 
to-day  in  a  city  renowned  as  beinu  e— ,  nt  tally 
material  and  practical  in  its  character.  If  the 
connection  with  it  of  one  of  the  greatest  chemists 
of  the  eighteenth  century  i-  not  so  close  as  that  of 
the  greatest  of  mechanical  engineers,  we  may 
remember  that  it  was  here  he  suffered  martyrdom 
for  his  opinions.  It  would  not,  indeed,  require 
a  'great  stretch  of  the  imagination  to  look  upon 
this  gathering  as  a  pilgrimage  to  the  shrine  which 
will  evei'  be  associated  with  the  memory  of  two 
famous  men,  the  discoverer  of  oxygen  and  the 
inventor  of  the  modern  -team  engine.  And  in 
this  double  circumstance  may  be  found  a  theme 
who.-.-  many  phase-  might  in  themselves  consti- 
tute full  justification  for  this  assembly.  If 
we  seek  the  basis  upon  which  the  structure 
of  model n  industry  has  been  erected,  I  think  we 
shall  find  it  largely  in  the  sciences  of  mechanics 
and  of  chemistry  :  thej  ma)  indeed  be  regarded 
as  the  first  parents  of  technical  industry  as  it 
exists  to-day.  The  mechanical  engineer  will 
not   he   likely    to   dispute    the    influence    of    Watt 


nor  will  the  analytical   chemist  be  likely  to  deny 
indebtedness  to  Priestley.     It  is  true  our  presents 

day  vision  i<i  tlw  future  i-  not  quite  the  same  as 
that  which  illuminated  the  minds  of  these  two 
great  men.  Hut  the  -team  engine  the  one  , 
is  just  as  essential  an  adjunct  of  the  modern  power 
plant  as  is  the  chemistry  practised  by  the  other 
to  the  modern  synthesiser  of  new  substance-. 
Willi  the-  future  of  our  Empire  is  closely  hound  up 
progress  in  applied  science,  and.  of  a  certainty, 
chemical  science,  and  this  progress  i-  impossible 
of  achievement  without  the  complete  and  sympa- 
thetic collaboration  of  both  chemist  and  engineer. 
li  is  my  belief  that  with  one  or  two  notable 
exceptions  this  was  not  recognised  to  the  full  bj 
many  manufacturers  in  this  country,  certainly 
until  recently.  Let  me  give  a-  an  example  of 
what  1  mean  a  supposititious  case.  Suppose  thi 
average  chemical  practitioner  were  faced  with  the 
task  of  translating  a  process  from  the  labora1 
to  the  works  scale,  involving,  say.  an  org. 
fusion.  His  conception  of  carrying  this  out 
not  in  many  instances  extended  beyond  a  metal 
fusion  pot  with  perhaps  a  run-off  cock,  having  an 
external  furnace  and  an  internal  stirrer.  This 
would  be  as  near  as  he  would  be  likely  to  v  isuah-e 
on  the  large  scale  a  familiar  process  of  the  labora- 
tory, and,  of  course,  failure  to  obtain  yields  would 
ensue.  Such  a  piece,  of  apparatus  might  have  been 
useful  to  a  road  authority  for  heating  tar  by  the 
roadside,  but  it  would  lie  clearly  useless  for  the 
purpose  under  eonsidaration.  The  progress  of 
chemical  industry  requires  the  inspiration  of 
chjmist  in  all  and  every  direction;  that,  of  com 
goes  without  saying,  but  what  1  do  urge  is  that 
the  greatest  possible-  advantage  be  taken  of  tin 
engineer's  particular  gifts  to  bring  about  itsachievi  - 
ment,  once  he  is  made  to  understand  the  conditions 
to  be  aimed  at.  The  task  may  not  be-  an  easy  on.  . 
for  the  temperaments  of  the  chemist  and  the 
engineer  are  dissimilar,  and  the  best  examples 
of  both  are  rarely  met  with  in  tic-  same  individual. 
The  sorting-out  process  should  begin  at  school. 
It  should  not  be  left  to  chance  for  the  lad  whose 
natural  bent  is  along  either  of  the  paths  which  1 
am  now  discussing  to  make-  his  choice  of  one 
If  the  teaching  authority  has  properly  guided  and 
taken  pains  it  should  be  an  easy  task  to  sift  the 
pupil's  leaning-  and  direct  his  course  in  accordance 
with  them. 

Hut  as  a  preliminary  step  towards  this,  tin- 
first  principles  of  experimental  science  should  '•• 
compulsorily  taught  in  all  primary  schools,  as  for 
instance,  is  drawing.  The  ignorance-  of  even  the 
language  of  science-  among  not  only  what  are  called 
the-  working  classes,  but  the-  governing  ones  also, 
is  appalling,  and  the  only  remedy  is  its  universal 
teaching.  1  remember  hearing  on  the  occasion 
of  a  State  official  being  introduced  to  a  highly 
technical  department  of  which  he  was  to  assume 
control  the  apologetic  utterance-.  "  Gentlemen,  in 
the  matters  with  which  you  are  concerned  I 
more  of  a  layman  than  the  ordinary  layman. 
While  one  could  not  but  admire  the  British  pluck 
underlying  such  a  confession,  erne  could  not  hut 
be  shocked  at  the  system  which  gave  the  oppor- 
tunity  for   it. 

Fortunately,  the  task  of  those  w  ho  are  endeaavour* 
ing  to  push  forward  science  into  the  forefront 
our  educational   system   is  made   simpler  to-,: 
by  tin-  fact   that   we  have  no  longer  to  argue  tin- 
necessity,    I    might    almost    say    the    paramount 
necessity,  of  the  chemical  industries  to  the  nation. 
Bui    how   are   we   to   take   full   advantage  e,f   tin- 
latent  capacity  of  our  youth  unless  we  teach  one- 
anil   all   that   the  pursuit   of  chemical  knowledge 
is   a    calling   as   honourable-    and    pini-e-worthy 
that  of  any  other  of  the  professions  !    We  have  all. 
1   expect,  come  across  men  with  a  strong,  nat:. 
interest    and   ability   for   chemical   pursuits   which 
they  followed  by  the  merest  chance  and  not  as  a 
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matter  of  course.  Their  rising  to  important 
positions  in  the  chemical  industry  should  have  been 
by  design  rather  than  accident.  Now  here  is  one 
of  the  cases  where  the  community  requires  and  is 
entitled  to  have  the  help  of  the  State.  Our 
educational  system  needs  alteration  at  its  founda- 
tions. In  my  opinion  a  boy  is  old  enough  to  learn 
nee  when  he  is  old  enough  to  learn  history  and 
geography.  When  he  reaches  the  age  of  sixteen 
he  should  commence  work  either  at  the  desk  or  in 
the  factory  with  compulsory  attendance  at  Continua- 
tion Schools.  After  two  or  three  years  he  will,  if 
showing  himself  to  possess  the  necessarj  ability. 
be  fit  for  entrance  to  the  University  to  follow  a 
further  course  of  study  along  paths  adapted  to  his 
temperament  and  qualities.  In  the  past  the 
nation's  youth  has  been  developed  as  unscientifi- 
cally a?  its  fuel  resources.  We  have  seen  enough 
during  these  last  three  years  to  realise  that  our 
future  depends  upon  the  highest  development  of 
our  industries,  in  which  the  whole  populace 
must  be  trained  to  take  its  share  as  a  pleasure  no 
less  than  as  a  necessity.  The  taunt  that  we  were  a 
nation  of  shop-keepers»was  fast  becoming  a  fact 
when  our  rude  awakening  came  a  century  later  ; 
if  wc  ever  deserve  another  such  rousing  our  sleep 
will  prove  eternal.  There  were  doubtless  many 
contributory  causes,  but  the  plight  of  chemical 
industry  in  this  country  was  principally  due  to  the 
fact  that  so  small  a  part  of  the  nation  was  taught  its 
language.  The  nation  cannot  be  expected  to 
appreciate  science  at  its  true  value  unless  that  appre- 
<  iation  is  inculcated  as  thoroughly  as  patriotism, 
for  instance.  The  next  point  to  be  remembered  is 
that  the  industrial  chemistry  of  to-day  is  not  largely 
a  matter  of  pots  and  pans,  but  a  highly  complex 
combination  in  which  temperatures  and  pressures 
of  fine  gradations  and  extended  limits  play  impor- 
tant parts.  The  more  one  sees  of  this  position  the 
more  imperative  does  it  appear  that  the  chemist 
and  the  engineer  should  get  into  double  harness 
as  quickly  as  possible  ;  the  very  faults  of  each 
make  him  indispensable  to  the  other.  In  man's 
war  upon  nature  to  wrest  her  secrets  and  use  them 
to  his  advantage,  chemist  and  engineer  may  be 
looked  upon  as  playing  parts  like  those  of  Army  and 
Navy  respectively,  the  one  planning  his  moves  upon 
the  contour  of  an  immobile  land,  the  other  upon 
ever-changing  waters.  Chemical  industry  teems 
with  examples  where  the  collaboration  of  both  has 
been  successful  in  extending  its  fields  of  usefulness. 
Take,  for  example,  what  is  perhaps  almost  the 
oldest,  that  of  glass-making  ;  it  is  the  engineer 
who  has  made  possible  the  large  scale  manufacture 
of  jars  and  bottles  to  an  extent  that  was  quite 
out  of  the  question  as  long  as  the  metal  required 
human  lungs  and  hands  to  blow  and  fashion  it. 

The  importance  of  the  chemical  industries  in  the 
scheme  of  national  defence  and  national  progress 
is  at  last  becoming  understood,  and  must  be  taken 
into  account  in  the  rt-fashioning  of  our  educational 
system.  Another  essential  change  is  in  our 
knowledge  of  the  raw  material  resources  of  the 
Empire.  Possession  of  the  better  maps  contributed 
to  the  successes  of  the  victors  of  1870.  And  it  must 
be  a  State  matter  to  map  out  all  our  mineral  resources 
that  t  hey  may  be  placed  at  the  disposal  of  industry 
by,  and,  I  have  come  to  the  conclusion,  under  the 
control  of,  the  State.  I  cannot  picture  a  future 
in  which  it  is  possible  to  work  our  mines,  for 
instance,  with  regard  only  to  the  present,  or  in 
which  anything  but  a  surplus  output  goes  abroad 
before  home  requirements  are  satisfied.  It 
should  be  an  offence  to  supply  coking  coals  for 
ships'  bunkers  even  though  the  price  paid  is  a 
good  one.  The  State  must  consider  whether  it  is 
better  to  export  coal  for  steel-making  by  our 
competitors,  or  to  send  them  the  finished  article. 
And  if  we  send  our  raw  materials  abroad  their  sale 
should  be  made  a  matter  of  inter-State  exchange 
and  barter.     It  ought   to   be  possible  to  make   a 


1  p.  ginning  by  exporting  coke  instead  of  coal  and 
thus  increase  our  control  of  by-products,  the  need 
for  which  is  rapidly  increasing.  We  should 
thus  work  up  the  nitrogen  content  of  our  own  coal 
and  export  this  instead  of  the  mineral  which  should 
be  recognised  as  the  property.  ;w  il  is  the  heritage, 
of  the  nation. 

It  has  been  a  matter  of  deep  regret  to  me  that  my 
recent  year's  holding  of  an  office  which  I  highly 
value  has  been  an  even  more  troublous  and  anxious 
time  than  its  predecessor.  The  country  will 
never  know,  still  less  repay,  its  debt  to  this 
Society.  It  has  pursued  its  way  for  the  most  part 
unheeded  and  unrecognised  save  by-  the  few  here 
and  beyond  the  seas  who  know  its  worth.  To-day 
its  star,  as  is  that  of  the  industries  it  represents,  is 
in  the  ascendant.  In  local  Sections,  as  well  as  in 
membership,  it  continues  to  expand,  and  with  this 
growth  your  Council  are  ever  on  the  watch  that 
its  usefulness  shall  keep  pace.  Much  depends  upon 
the  energy  and  enthusiasm  with  which  the  Sections 
perform  their  decentralised  tasks  of  organising  and 
stimulating  progress.  Much  ran  only  be  done 
centrally,  of  which  the  conduct  of  the  Journal  is 
perhaps  the  most  important  example.  I  think  you 
will  agree  with  me,  too.  that  the  commencing  volume 
of  Reports  upon  the  Progress  of  Applied  Chemistry, 
which  it  is  proposed  to  issue  annually,  is 
worthy  of  its  subjects,  despite  the  difficulties 
inseparable  from  production  in  the  middle  of  the 
storm  and  stress  of  War.  The  industry  owes  much 
to  those  who  originated  and  .carried  through  the 
idea,  and  it  is  confidently  hoped  that  the  same  note 
of  progress  which  that  volume  of  Reports  expresses 
will  be  before  long  extended  in  the  Journal,  which 
it  is  intended  shall  not  only  provide  a  mirror  of 
the  progress  of  industrial  chemistry,  but  a  source  of 
inspiration  of  new  ideals. 

It  is  not  so  long  ago  that  the  suggestion  was 
seriously  put  forward  that  the  successful  investiga- 
tion and  utilisation  of  what  one  may  call  the 
higher  branches  of  chemical  knowledge  were 
pursuits  for  which  the  Briton  was  not  tempera- 
mentally fitted,  and  that  they  might  in  the  world's 
interests  be  best  left  in  the  hands  of  a  nation 
which  has  certainly  carried  them  to  a  high  degree 
of  perfection.  One  cannot  be  surprised  at  the 
suggestion.  To  take  the  case  of  another  industry — 
that  of  mechanical  engineering — who,  familiar 
with  the  Continental  practices  of  thirty  or  forty 
years  ago,  could  have  imagined  that  to-day  those 
standards  compare  favourably  with  our  own  ? 
Another  example  of  the  truism  that  knowledge 
knows  no  frontiers. 

So,  too,  one  may  imagine  the  scorn  that  may 
but  three  years  ago  have  been  expressed  for  a 
contemptible  little  Army  of  British  technical 
chemists.  As  their  brothers  in  France  and  Flanders, 
they  have  belied  the  criticism  and  have  shown 
that  our  race  is  not  incompetent  to  play  its  part 
without  limitation  or  qualification  in  the  tasks 
which  confront  mankind,  and  in  which  the  science 
of  applied  chemistry  must  have  an  important 
share. 

Professor  H.  Louis  moved  a  vote  of  thanks  to 
Dr.  Carpenter  for  his  address.  Their  President 
had  shown  byT  his  career  that  a  scientific  man 
could  be  trusted  to  take  charge  of  the  economic 
and  administrative  work  of  a  big  organisation, 
a  lesson  which,  he  hoped,  would  not  be  lost  sight 
of   throughout   the   country. 

It  was  fortunate  that  Dr.  Carpenter  had  been 
guiding  them  through  a  period  when  the  Society 
had  been  undergoing  great  developments  both 
in  its  internal  and  external  policy.  Many  chane  - 
had  taken  place  during  his  presidency.  The 
entire  nation  had  at  last  awakened  to  the  realisa- 
tion of  the  value  of  the  chemical  industry,  and 
it   would    be    their   task    to    see    thai    the    nation 
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did  not  in  the  future  sink  into  its  former  apathy 
with  regard  to  science. 

He  was  entirely  in  agreement  with  Dr.  Carpenter 
in  his  views  in  regard  to  education.  It  had  been 
his  own  practice  to  advise  every  hoy  who  came 
to  him  not  only  to  secure  the  Matriculation  qualifi- 
cation, hut  also  to  obtain  practical  knowledge  1  > \- 
spending  from  six  to  twelve  months  in  an  engineer- 
ing workshop.  Whatever  a  lad  was  going  to  be 
in  after  life,  the  best  practical  education  he  could 
get  was  a  few  months  spent  in  contact  with  the 
materials  which  he  had  to  use  and  in  association 
with  the  working  men  upon  whom  the  future  of 
the  country  so  largely  depended. 

He  believed  that  employers  were  glad  to  see  the 
rise  in  wages,  because  they  realised  that  they 
were  most    prosperous  when  wages  were  high. 

He  was  in  agreement  with  Dr.  Carpenter, 
moreover,  in  his  desire  to  see  the  resources  of  the 
Empire  in  regard  to  raw  materials  properly  sur- 
veyed and  recorded,  and  it  was  with  great  satis- 
faction that  he  hailed  the  decision  of  the  Govern- 
ment to  appoint  an  Imperial  Bureau  of  .Mineral 
resources. 

The  vote  of  thanks  to  the  President  was  passed 
with  acclamation. 


Report  of  Council. 

The  Report  of  Council  was  then  presented  as 
follows  : — 

During  the  year  the  Council  has  held  9  meetings. 
Accounts  Committee  10,  Publication  Committee 
24,  Journal  Extension  Committee  2,  Emergency 
Committee  5,  Annual  Reports  Committee  4, 
Standardisation  Committee  1,  Catalogue  Committee 
2,  International  Catalogue  Committee  2. 

The  number  of  Members  now  on  the  Register 
is  4429,  as  compared  with  4059  last  year.  Since 
the  last  Annual  Meeting,  521  Members  have  been 
elected,  and  the  losses  have  been  151. 

The   losses    by    death    amount   to   53,    viz.  : 

Hugh  W.  Aird,  John  Alden,  John  L.  S.  Allan, 
Rt.  Hon.  Lord  Allerton,  F.R.S.,  P.  Carter  Bell, 
Lyman  M.  Bourne,  Henry  Bowen,  Dr.  Harold  de 
Haven  Boyd,  J.  C.  Butterfleld,  George  S.  Cooper 
Dr.  J.  K.  Crow,  H.  W.  Davis,  H.  T.  Deakin', 
Louis  C.  Deverell,  Wm.  Diestel.  John  V.  Dupre' 
Prof.  J.  Ferguson,  J.  K.  Forrest,  E.  G.  Francis' 
Wm.  Gemmell,  R.  Glegg,  Harold  E.  Gresham,' 
Allan  T.  Hall,  C.  E.  Banna,  Major  A.  F.  Hess. 
A.  II.  Hewitt,  David  Howard,  Dr.  J.  h! 
Kastle,  Edward  Kay,  Arthur  G.  Lew,  Cuthbert 
P.  Lewis.  Ernest  A.  Lewis,  John  Lewis.  Cyril 
I).  McCourt,  Ralph  W.  E.  Maclvor,  John 
.Mackenzie,  George  Night  scales.  Prof.  John  Oehler 
S.  Ollerenshaw.  Harry  Parker,  Samuel  Pope' 
Dr.  Thos.  Purdie,  Sir  Win.  Ramsav.  K.C.B.,  ('apt' 
Hubert  W.Rawson,  Sir  Samuel  W.Royso  Dr  T  n 
Smith.  Thomas  W.  Steven.  R.  M.  Sutherland  0 
Finney.  Thos.  f.  Wait  on.  .las.  W.  Westmoreland,' 
l.t.-t  ..l.  lhos.  Wilt. mi.  Dr.  Francis  Wvatt 

David  Howard,  D.L.,  J.P.,  was  President  of  the 
Society  from  issts  to  LS.S7,  and  sir  Wm.  Ramsav 
K.c.H..  was  President  from  1903  to  1904. 

The  following  members  of  the  Soeiet  ,-  gave  their 
h\es  to  their  .  unit)  v  : --John  I..  S.  Allan  Major 
Arthur  V.    Hess,   2nd   Lt.   Cuthbert    P.    Lewis.    2nd 

t.  Cyril  D  .McCourt,  Barry  Parker,  and  Capt . 
Unbelt   W  .    II.    I!aw  SOU. 

Dr.    Charles   Carpenter's  second   year  of   office 
as  President  of  the  Soeiet  v  expires  after  the  Annual 
General  Meeting,  and  the  Council  has  nominated 
Professor     Henry    Louis,    of    Newcastle-on-Tvne 
as  his  successor  in  office. 

Dr.  Carpenter  has  been  nominated  n  Vice- 
President,  and  to  the  vacancies  caused  by  the 
retiral    of    four    Vice-Presidents,  Mr.  John    Grav 


Mr.  A.  R.  Ling.  Prof.  R.  F.  Ruttan,  and  Mr.  J.  T. 
Wood  have  been  nominated. 

Four  Ordinary  Members  retire  from  Council, 
and  to  till  the  vacancies  thus  created,  Messrs. 
A.  G.  Bloxam,  W.  J.  Rees,  Edwin  Thompson, 
and  Professor  James  Walker,  F.R.S..  have  been 
nominated.  The  nominations  being  equal  in 
number  to  the  vacancies,  there  will  be  no 
ballot. 

The  following  Chairmen  of  Local  Sections 
retire  : — W.  J.  Rees  (Birmingham),  Professor 
James  Walker  (Edinburgh).  John  Gray  (Liverpool), 
A.  It.  Ling  (London).  J.  II.  Hoseason  (.Man- 
chester). S.  W.  Wilder  (New  England).  The 
following  have  been  elected  to  succeed  them  : — 
Dr.  R.  S.  Morrell,  David  B.  Dott,  A.  T.  Smith, 
Dr.  Charles  A.  Keane,  W.  Thompson,  and  R.  W. 
Ncff. 

The  following  changes  have  taken  place  among 
the  Honorary  Local  Secretaries  : — Dr.  .1.  1'.  Long- 
staff  (Edinburgh),  appointed  General  Seeretarv 
of  the  Society,  Dr.  1'.  C.  Mcllhiney  (New  York") 
resigned  alter  6 J  years'  service,  Mr.  T.  U.  Walton 
(Sydney)  deceased,  were  succeeded  by  Dr.  A. 
Lauder.  Dr.  Allen  Rogers,  and  Mr.  S.  E.  Sibley 
respectively.  The  Council  desires  to  express  its 
thanks  to  the  retiring  officers  for  their  services 
to  the  Society,  and  has  conveyed  to  the  relatives 
of  the  late  Mr.  Walton  an  expression  of  its  sym- 
pathy and  of  its  high  appreciation  of  the  work 
done    by   him   in   Sydney. 

The  Balance  Sh.  et  and  Annual  Statement  of 
Accounts,  which  have  already  appeared  in  the 
Journal  for  30th  June,  will  be  laid  before  the 
Meeting. 

The  Journal  for  1916  contained  1274  pages  of 
text,  as  compared  with  1270  pages  in  1915. 

The  Council  has  resolved  to  recommend  that 
(1)  the  Annual  Subscription  for  Membership  of  the 
Society  should  be  raised  from  25s.  to  30s..  com- 
mencing on  1st  January,  1918,  and  (2)  the  life 
composition  fees  should  be  increased  by  £5  each. 
This  recommendation  will  be  submitted  to  tin- 
Meeting,  and,  if  approved,  to  a  Special  General 
Meeting  for  confirmation. 

The  Meeting  of  Council  in  October  was  held  at 
the  Rooms  of  the  Royal  Society  of  Medicine  in 
Wimpole  Street,  by  the  kind  permission  of  the 
Council  of  that  Society,  in  order  that  the  Members 
might  inspect  the  building  and  its  general  arrange- 
ments. The  Meeting  in  November  was  held  in  the 
Board  Room  of  the  University  of  Leeds,  by 
invitation  of  the  authorities  of  the  University. 
v,ho  also  most  hospitably  entertained  the  Members 
present. 

The  Council  has  authorised  the  holding,  two  or 
three  times  a  year,  of  Conferences  of  the  Chairmen 
and  Secretaries  of  the  various  Sections  for  the 
puiposes  of  mutual  assistance,  and  for  helping 
forward  the  work  of  the  Society.  The  lii^t  was 
held  in  Edinburgh  during  the  last  Annual  Meeting, 
and  subsequent  meetings  have  been  held  in  !.■ 
and  London. 

At  the  last  Annual  General  Meeting,  the 
M.dal  of  the  Society  was  presented  to  .Mr.  C.  F. 
Cross.  F.R.S.  The  Council  has  also  formally 
conveyed  to  Mr.  K.  .1.  Hevnn  its  high  appreciation 
of  the  exceedingly  valuable  work  he  has  done  in 
collaboration  with  .Mr.  doss. 

Messrs.  Cross  and  Be  van  have  placed  at  the 
disposal  of  the  Society  the  sum  of  £20  as  a  prize 
for  an  essay  on  "  The  interconnection  of  Economic 
Botany  and  Chemical  Industry."  and  a  further 
sum  of  £300  lias  been  presented  by  their  friend. 
Mr.  T.  I'.  Latham  of  Wevbridge.  as  a  grant 
towards  research  undertaken  by  such  one  of  the 
competing  essayists  as  may  be  judged  to  be 
conspicuous  ability.  Essays  are  to  be  submitted 
to  the  Council  of  the  Society  not  later  than  the 
close  of  the  year  1917.  Pull  particulars  have 
already  been  published  in  the  journal. 
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The  Council  lias  forwarded  to  the  Board  of  Trade 
the  following  resolution  : — 

"  In  view  of  the  impossibility  of  deriving  benefits 
from  Patents  during  the  War,  the  Council  of  the 
Society  of  Chemical  Industry  is  of  opinion  that 
the  payment  of  the  annual  fees  upon  Patents 
should  be  suspended  during  the  War,  and  that 
the  duration  of  British  Patents  should  be  extended 
for  the  same  period." 

The  Publication  Committee  being  aware  that 
many  matters  of  interest  connected  with  Chemical 
Industry,  such  as  Addresses  or  Papers  given  before 
other  Societies,  descriptions  of  new  Plant,  accounts 
of  the  establishment  of  new  Industries,  and  so 
forth,  are  reported  in  local  newspapers  or  are 
known  to  local  members,  have  suggested  to  the 
Committee  of  each  Section  of  the  Society  that  it 
should  appoint  as  "  Corresponding  Representa- 
tive "  a  Member  who  would  undertake  the  duty 
of  looking  oat  for  such  matters  within  the  limits 
of  the  Section,  and  who  would  send  in  a  Report 
which  could  be  utilised  for  the  purposes  of  the 
Journal.  It  is  hoped  that  effect  will  be  given  to 
this  arrangement. 

The  Council  and  Publication  Committee  have 
always  had  in  view  how  best  to  improve  the 
Journal  so  as  to  make  it  as  interesting  and  as 
useful  as  possible  to  the  Members  of  the  Society, 
and  they  are  glad  to  have  received  from  time  to  time 
expressions  of  the  high  appreciation  of  the  value 
it  possesses  in  the  estimation  both  of  Chemists 
outside  the  Society  and  of  those  who  are  Members. 
They  are  anxious  to  take  advantage  of  the  marked 
increase  of  interest  which,  during  the  past  two 
or  three  years,  has  been  manifested  in  the  Journal, 
to  make  it  as  efficient  and  up-to-date  as  is  possible, 
and  with  this  in  view  it  has  been  decided  to 
publish  a  separate  part  of  the  Journal  to  which 
the  name  "  Review  "  is  to  be  given,  which  shall 
deal  with  articles  of  general  and  industrial  interest. 

The  appointment  of  an  additional  Editor  to  give 
the  whole  of  his  time  to  the  work  of  the  "  Review  " 
has  been  decided  upon,  and  the  Council  have 
unanimously  elected  Dr.  E.  H.  Tripp. 

Dr.  E.  F.  Armstrong  and  Prof.  E.  C.  C.  Baly, 
F.R.S.,  have  been  elected  Members  of  the  Publi- 
cation Committee. 

The  Committee  engaged  in  the  preparation  of  a 
catalogue  of  chemical  periodicals  and  patent 
literature,  has  prepared  a  list  of  over  5000  Journals, 
and  is  now  engaged  in  consulting  the  various 
libraries  in  the  United  Kingdom  with  a  view  to 
ascertaining  which  Journals  are  to  be  found  therein. 

Dr.  Rudolph  Messel,  F.R.S.,  has  been  re- 
appointed by  the  Council  to  serve  on  the  governing 
body  of  the  Imperial  College  of  Science  and 
Technology,  for  a  further  term  of  4  years  from 
1st  June  last. 

Mr.  Tyrer  continues  to  be  .the  representative  of 
the  Society  on  the  Executive  of  the  National 
Physical  Laboratory,  and  Mr.  W.  P.  Reid  is  its 
representative  on  the  General  Board. 

Steps  are  being  taken  for  the  formation  of 
a  Bristol  and  South  Wales  Section  of  the 
Society.  A  meeting  was  held  at  the  University 
of  Bristol  some  little  time  ago,  which  was  attended 
by  heads  and  representatives  of  local  firms  and 
others  interested  in  the  subject.  Mr.  Hedley 
occupied  the  chair,  and  the  meeting  was  addressed 
by  Mr.  R.  F.  Easton,  to  whom  is  due  the  initiative 
in  the  matter,  Prof.  Francis,  Mr.  C.  J.  Waterfall, 
Br.  Rixon,  and  the  Chairman,  and  it  was  resolved 
to  form  a  Section  of  the  Society  in  the  district. 
Since  then  the  Council  has  received  a  numerously 
signed  petition  in  support  of  this  resolution,  and 
has  given  its  approval. 

The  Council  has  pleasure  in  observing  a  con- 
siderably increased  interest  in  the  Societv  in 
Western  Canada.  Through  the  enthusiasm*  and 
energy  of  Mr.  J.  A.  M.  Dawson  and   Mr.  J.  H. 


Hamilton,  the  question  of  the  formation  of  a 
Canadian-Pacific  Section  of  the  Society  has  been 
brought  forward.  These  gentlemen,  after  consult  ■ 
ation  with  the  officers  of  the  Societv  in  Canada, 
formed  last  autumn  an  Organising  Committee 
consisting  of  Members  of  the  Society  resident  in 
Alberta  and  British  Columbia  along  with  other 
'  prominent  chemists.  A  circular  letter  was  drawn 
up  and  sent  to  a  number  of  chemists,  technologists 
and  manufacturers.  The  result  has  been  a  con- 
siderable accession  of  new  Members.  The  Council 
congratulates  the  promoters  of  this  movement,  and 
hopes  to  receive  from  them  soon  an  application  for 
the  formation  of  a  Canadian-Pacific  Section. 

Consideration  is  at  present  being  given  to  a  pro- 
posal for  the  formation  of  a  Section  of  the  Society 
in  India. 

In  last   year's   Report   it   was  stated   that  the 

Council   had   addressed   to  the   Advisory   Council 

I   for  Scientific  and   Industrial   Research  a  request 

I    for  a  grant  in  aid  of  a  research  on  Cellulose  to  be 

l    carried    out    under    the    direction    of    Mr.    Julius 

i    Huebner  at  the  Municipal  School  of  Technology, 

Manchester.     This  grant  has  since  been  received, 

|    the  sum  of  £66  13s.  4d.  being  handed  over  for  the 

|    period    1st   August,    1916,    to   31st    March,    1917. 

The   Council   being   satisfied   with   the  usefulness 

of  the  work  done,  applied  for  a  further  grant  of 

£100  for  a  period  of  12  months  from  1st  April,  1917. 

This    has    also    been   received.     The    work    being 

carried  on  is  of  a  preliminary  character  to  that 

which    will   lie   undertaken   when   more   men    and 

opportunities    are    available,    and    consists    of    a 

series    of    investigations    as    to    (1)    the    methods 

of  drying  Cellulose  in  order  to  obtain  exact  weights, 

(2)  the  effect  of  drying  at  different  temperatures 

and  over  different  periods,  and   (3)  the  effect  of 

moisture  on  the  properties  of  raw,  scoured,  and 

bleached  cotton  yarn. 

The  Council  has  appointed  four  representatives 
of  the  Society,  along  with  the  Editor  of  the  Journal, 
to  confer  with  representatives  of  the  Chemical 
Society  on  the  subject  of  the  abstracting  of 
scientific  papers  with  a  view  to  seeing  if  some 
scheme  could  be  devised  to  prevent  overlapping. 
The  matter  is  at  present  under  consideration. 

The  Sub-Committee  of  the  Board  of  Scientific 
Societies  on  the  International  Catalogue  of 
Scientific  literature  submitted  a  series  of  questions 
to  the  Council  regarding  the  extent  of  the  use 
of  the  Catalogue  made  by  scientific  men,  and 
asking  for  recommendations  for  possible  improve- 
ment. The  matter  was  remitted  to  a  special 
Committee  who  have  reported  to  the  Board  on  the 
subject. 

The  Council  has  appointed  two  representatives 
to  the  Refractory  Research  and  Standards  Com- 
mittee recently  formed  in  order  to  consider  the 
co-ordination  of  research  work  on  refractory 
substances  and  to  endeavour  to  secure  joint  action 
in  carrying  further  the  work  of  standardisation. 
An  account  of  the  first  meeting  of  this  Committee 
will  be  found  in  the  Journal  for  16th  April  last. 

The  Council  issued  last  Autumn  a  series  of 
questions  to  its  Members  on  the  subject  of  Indus- 
trial Alcohol.  Since  then,  a  Joint  Committee  of 
the  Society  of  Chemical  Industry,  the  Association 
of  British  Chemical  Manufacturers,  and  the 
London  Chamber  of  Commerce,  has  beea  formed 
to  deal  with  the  subject. 

The  approval  of  the  Council  has  been  given  to 
the  formation,  in  connection  with  the  London 
Section  of  the  Society,  of  a  Committee  of  Experts 
in  Industries  connected  with  Sugar  throughout 
the  Empire  to  enquire  into  the  question  of  pro- 
viding a  supply  of  sugar  which  should  render  the 
Empire  independent  of  foreign  sources  of  supply. 
Further  particulars  will  be  found  in  the  Journal 
for  30th  April.   1917. 

The  Council  acknowledges  with  thanks  several 
looks  presented  to  the  Society's   Library   by   Mr. 
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Tyrer.  the  Hon.  Treasurer,  ami  also  valuable  sets 
of  the  Journal  of  the  Society  from  Mrs.  Dickinson, 
of  Brockley,  and  Mrs.  Warden-White,  of  Lexham 
Cardens.  It  also  records  with  pleasure  the 
generous  u'itt  of  Mr.  Thos.  Pairley,  Hon.  Secretary 
of  the  Yorkshire  Section,  of  a  complete  set  of  the 
Society's  Journal  presented  to  the  Edinburgh  and 
East  of  Scotland  Section  to  be  coupled  with  the 
names  of  his  former  teachers  in  Edinburgh,  Lord 
Playfair  and  Prof.  Alex.  Cram  Brown. 

Professor  Thomas  Turner,  in  moving  the 
adoption  of  the  report,  said  that  the  Council  was 
to  be  congratulated  on  their  work  during  the  past 
year.  Tin  Society  had  (lone  a  considerable  amount 
of  useful  work  despite  the  difficulties  arising  from 
the  war.  The  Journal  had  been  maintained  at  a 
high,  possibly  a  higher,  standard  of  quality  and 
usefulness,  and  the  membership  had  substantially 
increased.  The  Report  showed  that  the  Oouneil 
must  have  done  a  great  deal  of  work  for  the 
benefit  of  the  Society,  and  the  meeting  could,  he 
thought,  confidently  adopt  the  report,  which 
showed  so  much  progress,  and  which  was  so  full  of 
encouragement. 

Mr.  E.  Ardern  seconded  the  adoption.  He 
thought  the  report  was  one  upon  which  they 
could  as  a  Society  congratulate  themselves.  The 
Council  had  put  in  an  abnormal  amount  of  work 
which  the  members  thoroughly  appreciated. 

The  report  was  unanimously  adopted. 

Treasurer's  Statement. 

The  President,  in  presenting  the  statement 
of  accounts  and  balance  sheet  (see  this  Journal, 
1917,  pp.  617 — 618),  expressed  regret  that  Mr. 
Tyrer.  their  energetic  Honorary  Treasurer,  was 
unable  to  "present  his  financial  statement  in 
person,  owing  to  the  fact  that  he  had  to  undergo 
an  operation  in  respect  of  his  eyes.  He  sug- 
gested that,  a  message  should  be  sent  to  Mr.  Tyrer 
expressing  the  hope  for  his  speedy  and  permanent 
recovery. 

This  was  cordially  agreed  to. 

Dr.  Alfred  Ree  moved  the  adoption  of  the 
statement  of  the  accounts.  They  had  an  excess 
of  revenue  over  expenditure  of  nearly  £900,  which 
was  partly  due  to  the  fact  that  their  advertise- 
ments had  yielded  a  larger  amount,  and  that  the 
sales  of  the  Journal  had  increased. 

Mr.  John  Gray  seconded  the  motion,  which  was 
unanimously  approved. 

Increase  of  Subscription. 

The  CHAIRMAN  said  that  for  some  time  past 
proposals  for  increasing  and  extending  the  useful- 
ness of  the  Journal  and  for  developing  its  possi- 
bilities had  been  seriously  considered  by  the 
Council  and  committees  appointed  for  the  purpose. 
He  was  glad  to  state,  as  the  Report  of  Council 
had  already  done,  that  they  were  now  in  a  position 
to  announce  a  definite  policy.  They  intended  to 
maintain  the  present  Journal  in  its  entirety.  Its 
form  had  been  settled  many  years  ago.  and  though 
times  hail  changed  the  Journal  remained  un- 
altered. They  desired  to  make  the  Journal  in 
every  way  worthy  of  the  Society  :  to  make  it 
eventually  a  standing  weekly  book  of  reference 
for  all  interested  in  chemical  tei  bnologv.  They 
were  not  quite  prepared  tor  that  later '  develop- 
ment ;  and  what  was  being  done  now  must 
be  regarded  as  only  a  step  towards  that  end. 
They  proposed  to  publish  a  Journal  which 
would  deal  with  chemical  industry  in  all  its 
phases,    recording    not    only    the    doings   of    the 

Society,  but  also  reflecting  what  was  happening 
throughout  the  world  in  the  domain  of  applied 
chemistry.  Eor  that  it  would  be  necessary  to 
build  up  a  set  of  machinery  parallel  to  that  which 
was  already  running.     They  could  not  disturb  the 


present  organisation:  they  wanted  to  add  to  it> 
another  one  which  would  have  its  own  Committee, 
and  its  own  Editor  ;  and  that  Editor  would  be 
assisted  by  a  start  in  the  same  manner  that  the 
present  Editor  was  assisted  by  his  start  of  abstract 
tors.  Tile  Council  felt,  too,  that  tie-  Society^ 
offices  were  inadequate,  and  that  administration 
needed  centralising.  The  Council  had  thought 
well  to  proceed  with  the  experiment  without 
waiting  for  the  authority  of  the  general  meeting 
— which  he  hoped  would  be  forthcoming — to 
ini  teas-  tin-  membership  subscription,  lie  hoped 
they  would  accept  the  views  of  the  Council  and 
agree  with  their  proposal  to  increase  the  sub- 
scription. He  moved  :  "  The  Couni  il  o;  the 
Society  of  Chemical  Industry  having  cons 
the  matter  recommend  and  it  is  hercl>-  resolved 
that  : — 

"(1)  The  yearly  subscription  for  members  of 
the  Society  shall  from  1st  January,  1918, 
in  place  of  25s.  as  at  present  :  ami  (2)  that  the 
amounts  payable  for  life  composition  under  By- 
law 11  shall  each  be  increased  by  £5;  and  it  is 
further  also  resolved  that  By-laws  10  and  11  be 
altered  accordingly 

Mr.  J.  II.  HoSEASON,  in  seconding  the  resolution 
said  that  the  need  for  the  alteration  was  ; 
.Moreover,  tin-  purchasing  power  of  the  sovereign 
was  not  what  it  had  formerly  been  ;  and  it  was 
not  likely  to  return  to  its  former  level  for  a  con- 
siderable time. 

Professor  Turner  suggested  that  the  sub- 
s.'ription  should  be  raised  to  two  guineas. 

The  President  pointed  out  that  the  Council 
had  considered  that  matter,  but  bad  come  to  the 
conclusion,  having  regard  to  the  financial  positkM 
of  some  of  the  members,  that  it  was  advisable  not 
to  ask  for  an  amount  that  would  give  a  surplus, 
but  only  sufficient  for  their  needs. 

Professor  W.  A.  Bone  suggested  that  the  sub- 
scription should  be  made  sufficient  to  cover  the 
cost  of  the  issue  to  the  members  of  all  the  public* 
tions  of  the  Society,  including  the  Annual  Reports, 
rather  than  that  extra  payments  should  be 
necessary. 

Mr.  E.  Hll.L  said  that  in  his  opinion  the  advefr 
Using  side   of   the   Journal    was    sadh 
The  British    manufacturer  did  not  know    how    to 
advertise. 

The  President  pointed  out  that  the  pn 
arrangement  with  regard  to  the  printing  of  the 
Journal,  which  also  included  the  advertising. 
had  been  under  consideration,  but  it  was  felt 
that  for  the  present  the  better  course  would 
be  to  leave  the  matter  undisturbed.  As  to 
the  payment  of  an  inclusive  subscription  .  o  wring 
all  the  publications  of  the  Society,  including  the 
Reports,  it  had  been  finally  decided  by  the  Council 
to  issue  them  at  a  separate  fee,  as  they  were  not 
required  by  all  members. 

Mr.  W.  M<1>.  Mackey  pointed  out  that  the 
decennial  index  had  been  published  in  190S, 
and  since  the  war  one  had  not  been  issued.  Was 
there  any  intention  to  abandon  the  index  '■ 

The    PRESIDENT    said    he   was    not    aware    that 
any   announcement    had    been   made    that    it 
intended  to  discontinue  this  index.     Xo  decision 
of  the  kind  had  been  come  to.     The  question 
the  next  issue  would  hi-  considered. 

-Mr.  L.  P.  Wilson  drew  attention  to  tie   at 
mei.t    whereby   members  with   an   incomi 
more     than      £150     were     entitled     to     admitta 

without  Daymen!  of  the  entrance  fee. 

The   President  stated   that   a   fair  nunil 
members  had  taken  aihantage  of  that  provision. 
The  name-  of  such  members  were  not   published 
and  the  whole  matter  was  treated  confidentially. 

Dr.   If.   H.   PlCKARD  said  that   it   always  - 
to   him    deplorable   that    there   existed    in    London 
no   central    building   at    which    the   whole   of    tin 
chemical     societies     might     meet.     Such     a     liall 
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existed  in  other  countries.  He  hoped  it  would  not 
be  long  before  similar  provision  was  made  in  the 
metropolis.  He  understood  that  the  Chemical 
So*  ietv  favoured  such  a  scheme.  Such  a  hall 
should  in  his  opinion  be  common  to  all  engaged  J 
in  chemical  science. 

The  President  said  that,  without   binding  the 
Society,  lie  thought  there  would  be  a  readiness  to    : 
consider  with   the   Chemical  Society  any   scheme    j 
for  the  provision  of  such  a  hall.     The  need  was 
great.     He  was  glad   to  hear  that  the  Chemical 
Soi  Lety  were  considering  the  matter. 

The  resolution  was  then  put  to  the  meeting 
and  unanimously  adopted. 

Appointment  of  Aiditors. 

On  the  motion  of  Mr.  Vlies,  seconded  by  Dr. 
Cain,  the  auditors.  Messrs.  Feasey  and  Co..  were 
reappointed. 

Vote  of  Thanks. 

On  the  motion  of  the  President,  seconded  by 
Dr.  A.  Holt,  a  vote  of  thanks  was  then  passed 
to  the  authorities  of  the  University  for  their 
generosity  in  allowing  the  Society  the  use  of  the 
lecture  theatres,  etc. 

The  meeting  then  adjourned,  the  members 
lunching  at  the  Grand  Hotel,  by  invitation  of  the 
Birmingham  and  Midland  Section. 


Wednesday  Afternoon. 


The  following  papers  were  read: — 

SOME   OBSERVATIONS   OX   THE   TEXTURE 

OF  FIRECLAYS. 

BY    WALTER    C.     HANCOCK.     B.A. (CANTAB.),     F.I.C., 
AND    W.    E.    KING,    A.R.C.S. 

The  influence  exerted  by  texture,  or  "  grain- 
size,"  on  the  properties  of  refractory  materials 
has  now  become  generally  recognised.  It  is 
obvious  that  the  texture  of  raw  or  unburnt  clay- 
is  quite  different  from  that  of  the  same  material 
after  firing  and  the  methods  of  examining  it  in 
the  one  state  are  not  applicable  to  it  in  the  other. 
The  determination  of  texture  in  the  raw  material 
is  of  course  the  simpler,  since  most  clays  can  he 
thoroughly  disintegrated  by  boiling  with  water. 
and  separated  into  classes  of  grains  the  sizes 
of  which  lie  within  selected  limits.  In  the  case 
of  the  fired  material  there  is  no  analogous  method 

j  of  procedure,  and  indeed  it  is  not  improbable 
that  in  that  condition  the  individuality  of  the  finer 

,  grains  has  disappeared  owing  to  intimate  coales- 

I  cence  or  initial  fusion.  At  present  there  seems 
to   be   no   other  possible   method   of    determining 

I  the  texture  of  fired  clays  except  the  microscopical 
examination  of  thin  sections  or  at  least  of  plane 
polished  surfaces. 

The  experiments  recorded  below  were  made  on 
a  typical  Stourbridge  fireclay,  and  it  seemed  that 
a  comparison  of  the  properties  of  the.  raw  and  of 
the,  fired  material  might  afford  some  link  bet  ween 
the  two  states  or  indicate  something  of  the  mech- 
anism of  the  physical  changes  that  occur  on  firing. 
Successive  portions,  amounting  in  all  to  about 
1300  grams,  or  nearly  31b..  were  subjected  to  elu- 

;  triation  in  a  Schoene  apparatus  and  separated 
into  the  four  usual  grades  designated  as  "clay 
substance,"  "'silt."  "fine  sand?'  and  "sand." 
By  increasing  the  rate  of  water  flowing  through 
the  apparatus  this  last  fraction  was  subdivided 
into  two  grades  the  mean  diameters  of  the  particles 
in  which  were  001 — 0-10.  and  01 — 0-2  mm. 
respectively.  Incidentally  the  finest  fraction  was 
also  subdivided  in  consequence  of  a  comparison 
which    was    carried    out    between    the    Schoene 


elutriation    and    a    sedimentation    process,    which 
may  Ice  briefly  outlined  here. 

The  sedimentation  process  adopted  was  tl.at 
suggested  by  Prof.  T.  P.  Wood*  for  the-  mechani- 
cal analysis  of  soils.  Ten  grams  of  the  disinte- 
grated clay  is  thoroughly  stirred  with  water 
in  a  beaker  on  which  heights  from  the  bottom 
arc  marked  in  centimetres.  The  liquid  is  brought 
up  to  the  8-5  cm.  mark  and  allowed  to  stand  24 
hours  ;  at  the  end  of  that  time  the  supernatant 
liquid,  containing  the  finest  particles  in  suspension, 
is  drawn  oft',  the  residue  at  the  bottotn  again  worked 
up  with  water  and  brought  to  the  8-5  cm.  mark 
and  allowed  to  stand  a  further  24  hours.  This 
procedure  is  continued  till  the  supernatant  liquid 
at  the  end  of  the  specified  time  is  clear.  Tin- 
finest  particles  drawn  off  in  suspension  may  be 
allowed  to  settle  and  then  be  dried  and  weighed, 
or  the  various  portions  of  liquid  may  be  mixed, 
made  up  to  a  known  volume  and  an  aliquot  part 
evaporated  and  weighed.  The  material  bit  in 
the  beaker  is  stirred  with  water,  made  up  to  the 
10  cm.  mark,  and  allowed  to  stand  100  seconds. 
The  process  is  repeated  till  the  liquid  is  free  from 
suspended  matter,  the  residue  in  the  beaker  being 
the  coarsest  fraction  or  "  sand."  All  the  material 
in  suspension  separated  from  the  "  sand  "  is 
allowed  to  settle  and  then  stirred  with  water, 
made  up  to  the  i-.i  cm.  mark  and  left  to  stand  12; 
minutes  ;  the  material  in  suspension  is  designated 
"  fine  silt."  and  the  residue  which  settles  out  at 
this  stage,  "  silt."  A  comparison  of  the  results 
obtained  by  the  Schoene  and  the  above  sedimenta- 
tion process  are  shown  below  ;  in  each  case 
10  grams  of  dry  clay  was  taken. 


Size  of  particles. 
Diameters  in  mm. 

Elutriation. 

Sedimentation, 
(mean  of  3  expts.) 

0—0-002     \ 
0-002— 0-01c>     j 
0-010 — 0-025 
0*025 — 0-040 
0-040—0-200 

4-6724 

1-2511  Io.]tq6 
0-9025  J"  L0M 
3-1086 

f  0-5204  )  ,.„,», 
\  2-7280  )S  ~iSi 
1-8314 

4-8324 

90346 

9-9122 

As  mentioned  above,  the  finest  fraction  obtained 
by  elutriation  was  subdivided  by  the  sedimentation 
process,  five  days  being  required  to  effect  complete 
separation.  Some  of  the  liquid  containing  the 
finest  particles  in  suspension  was  evaporated  to 
dryness  and  the  residue  weighed,  and  in  another 
portion  the  particles  were  allowed  to  settle,  col- 
lected, dried,  and  weighed.  The  former  procedure 
gave  a  product  very  seriously  contaminated  by  the 
dissolved  mineral  matter  in  the  tap-water  used, 
as  is  clearlv  shown  by  the  analyses  in  Table  I., 
in  which  column  No  1  A  represents  the  composi- 
tion of  the  material  allowed  to  settle  out.  and  No. 
1  B  that  obtained  by  evaporation.  Even  in 
the  former  case  some  contamination  is  indicated 
by  the  rather  higher  proportions  of  Fe-Oj.  CaO, 
and  MgO,  and  by  the  fact  that  carbonates,  chlorides. 
and  sulphates  accounted  for  the  7°0  deficiency- 
shown  in  the  analysis. 

The  extreme  diameters  of  the  particles  in  each 
group,  confirmed  also  ley  microscopic  measure- 
ments,   were  : — 

Fraction  Xo.  1 0—0-002  mm. 

_\-„    ■>                           0-002—0-010  mm. 

No' 3                       0-010 — 0-025  mm. 

jfo'  4         '                  0-025 — 0-O40mni. 

w0"  j .  eilJO — 0-100  mm. 

",        No!  6  '.'.'.'.'.'.'■'■ 0-100— 0-200  mm. 

Table     I.     (p.    74si    ._-,\e<    the    chemical 
positicn    of   the  original   day   and  of   the   various 
fractions. 
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TWiI.E    I. 


No.    1    A. 

X.i.  1   B. 

No.  2. 

No.  3. 

NO,  4. 

Xo.  5. 

No.  6. 

Original 

clay. 

310.     

VI  0 1   

Fe.Oj 

CaO      

2-44 

5-64 

]  ■  26 

l->3 

10-57 

■ 
1.  92 

7  Hi 

2  7  82 
L-70 
5-99 

23-18 

■  ■ 
54-60 

2s  76 

-  7.7 
111 
0   -.'i 
1-43 
11-13 

■ 
68-87 

23-79 
2-20 
L-28 
0-80 
1-49 
717, 

°o 

62-7,4 

-Jl  IS 

2  _> 

1(17, 

L-48 

a  7i 

60-97 
25-30 
1-70 
1-02 
0-32 
2-48 
9-06 

" 

61-00 

24-10 

2-88 

118 

2-58 

9-24 

D 

63  mi 
23  16 

0-85 

MgO     

nil 

K.o 

1  5:1 

Loss  on  ignition    . . 

10-00 

Rational  analyses  of  tho  clay  and  of  the  various 
tractions  were  also  made  according  to  the  process 
given  in  Lunge  and  Keane's  "Technical  Methods 
of  Chemical   Analysis,"  Vol.  I.,  I't.  II..  p.  r.87. 


Claj 

substance. 

Quartz. 

Felspar. 

No.  2 

Xo.   4    

X...   6 

90-0 
78  7 
66-4 
65-3 

ini-i 
65-9 
68-8 

7-4 
26-6 
301 
32-3 
81-2 
30-5 
28  5 

2-6 

4-2 
1-5 

O.A 

5-7 
3-6 

2-7 

These  tables  show  that  tho  "  clay  substance7," 
or   material   approximating   to    that    represented 

by  the  "  kaolinite  formula."  Al,Oa.2Si<  >:.2I 1 ,0  . 
.-is  might  he  expected,  composes  the  hulk  of  the 
finest  grained  fraction  and  the  quartz  tends  to 
accumulate  in  the  coarser  fractions. 

Physical  properties.  Measurements  of  some  of 
tho  physical  properties  of  the  various  fractions 
were  also  made. 

Plasticity. — A  quantity  of  each  fraction  was 
pugged  up  by  hand  with  water  and  submitted  to 
a  "  plasticity  test  "  by  means  of  a  Vicat  needle. 
It  was  found  necessary  to  modify  the  time,  and  in 
place  of  the  usual  five  minutes  a  period  of  a  quarter 
of  a  minute  was  substituted  ;  hence  the  results 
are  only  relative  with  regard  to  the  series  in  ques- 
tion. From  the  mean  results  of  a  number  of  experi- 
ments, the  following  "plasticity  numbers"  woce 
obtained  : — ■ 


Original  clay     100 

Fraction   Xo.  1     123 

No.  2     139 

No.  3     LIS 

No.  4     98 

No.  5     04 

No.  6     100 

The  amounts  of  water  in  the  various  test-pieces 

were  adjusted  SO  that  the  :'.00-grm.  needle  pene- 
trated a  depth  of  5  cm.  in  1">  seconds:  the  test- 
pieces  wore  then  dried  at    105    <'.  .'11111  tho  water 

pi nt  calculated  on  100  parts  of  dry  clay.     The 

figures  in  the  above  table  show  the  ratios  of  these 
amounts  of  water,  taking  that  in  the  original  clay 
as  100. 

Air-  and  fire-shrinkage. — A  number  of  test- 
pieces,  10  em.  by  l  cm.  by  1  cm.,  were  moulded 

and  allowed  to  dry.  Some  test -pieces  from  each 
fraction    were   allowed    to    dry     very    slowly   in    a 

covered  vessel  in  order  to  decrease  the  tendency 
to  warp,  which  was  very  noticeable  in  those  of  the 
fine-grained  material.  Winn  all  the  bricks  had 
become  constant  in  weight,  they  were  dried  in  an 

air-oven  at  10")  ('.  for  2}  hours  to  drive  off  all 
the    hygroscopic    water   and    were   afteiw.irds   fired 

to  1200    C. 

The  following  table  shows  the  shrinkage  and 
loss  of  weigh!  of  the  test-pieces  under  these  condi- 
tions : — 


Table  ill. 


• 

Water  at 

Loss  of  weight. 

o- 

time  of 

Air.        105   C. 

Shrinkage. 

moulding. 

'■o 

% 

% 

% 

24  0 

170 

19-4 

5-7 

Fraction  Xo.  1     . . 

22-4 

18-0 

18-3 

— 

No.  2    . . 

27-u 

L-n-,1 

21-2 

5-8 

NO.   3      .. 

19-5 

15-8 

16-6 

40 

Xo.  4     . . 

18-2 

14-3 

15- 1 

4-2 

Xo.  5     .  . 

10-2 

15-2 

161 

48 

No.  6     .. 

2-1-7 

16-1 

177 

4-7 

It  was  not  possible  to  obtain  readings  for  the 
shrinkage  of  the  bricks  of  fraction  No.  1,  owing  to 
excessive  warping.  It  is  interesting  to  note  that 
the  air-shrinkage  appears  to  have  a  minimum 
value  in  test-pieces  made  from  fraction  No.  3. 

The  following  table  shows  the  results  obtained 
on  firing  to  1200'  ('. 

Table  IV. 


°oI.0;s  of 
weight  at 


105°  C.   1200° C 


Original  clay 
Fraction   No. 

No. 

No. 

No. 

No. 


19-4 
21-2 
16-8 
15-  4 
16-1 
17-7 


Did. 


27  3 
29-5 

24-7 

23-7 
24-3 

27,-S 


7-9 
8-3 
8-0 
8-3 
8-2 
8-2 


%   shrinkage 
at 


1200° C 


I  US 


5  7 

8-8 

31 

5-9 

12   1 

6-5 

1-11 

7-2 

4-2 

8-8 

4-4 

4-3 

90 

4  7 

4-S 

9-8 

48 

These  figures  also  show  that  the  minimum 
shrinkage  is  obtained  with  tot-pieces  composed 
of  grains  from  fraction  Xo.  3. 

Conclusion. — Of  course  from  a  set  of  observations 
on  a  single  day.  general  conclusions  cannot  be 
drawn,  but  we  think  that  the  results  obtained  may 
not  be  without  interest.  The  experiments  have 
involved  a  very  much  larger  amount  of  work  than 
might  at  first  sight  appear.  They  seem  to  confirm 
the  distribution  of  the  "clay  substance"  and 
ipi.nl/.  which  on.-  would  expect  to  find  among  til. 
various  fractions.  Fraction  Xo.  2  (0002  0-010 
mm.)  differs  markedly  from  the  others  :  it  takes 
the  highest  amount  of  water  for  moulding,  and 
gives  the  largest  air  and  fire-shrinkage,  which 
have  minimum  values  in  the  fraction  with  the 
next  larger  grains  (0-010  0-025  mm.).  If  points 
such  as  these  are  substantiated  by  later  observa- 
tions, they  should  be  of  some  practical  value  as 
a  guide  to  the  size  of  grain  which  should  be  selected 
in  materials  in  order  to  ensure  certain  ph 
properties.  Further  work  on  these  linos  i-  i" 
hand. 

The  experimental  work  recorded  has  been 
carried  out  in  the  refractory  materials  laboratory 
in  the  Department  of  Chemical  Technology  of  the 
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Imperial  College  of  Science  and  Technology.  South 
Kensingston.  and  our  thanks  are  due  to  Professor 
W.  A.  Bone,  D.Sc,  F.R.S.,  for  the  facilities  he  has 
afforded  us. 

Discussion. 

The  Chairman  said  that  scientific  methods  i 
■were  being  adopted  by  most  of  the -British  manu- 
facturers of  refractories.  The  old  method  was  j 
simply  to  take  the  clay,  and  after  a  due  amount  j 
of  weathering  it  was  mixed  with  a  certain  amount  > 
of  "*grog  "  and  that  was  the  end  of  it.  That  had 
been  the  English  manufacturer's  idea  of  building 
up  refractory  material  for  general  use.  The  German 
method  was  to  find  what  the  ultimate  composition 
of  their  clay  should  be.  and  if  it  were  deficient 
in  the  qualities  required  they  fortified  it  in  the 
light  of  experiment  and  experience.  In  that  way 
they  were  able  to  compete  with  goods  in  this 
country,  although  they  did  not  possess  all  the 
materials  necessary  to  produce  them.  The  final 
article  they  produced  was  better  for  practical 
work  than  anything  the  British  manufacturer 
had  been  able,  for  a  long  time,  to  produce.  We 
were  now  altering  our  methods,  and  producing 
something  that  was  better  than  before,  though  not 
yet  equal  to  that  made  by  the  Germans. 

Mr.  A.  G.  Roberts  asked  for  further  informa- 
tion in  relation  to  the  percentages  as  stated  in 
cols.  No.  1  A  and  No.  1  B. 

Dr.  J.  T.  Dunn  drew  attention  to  the  variations 
in  the  analyses  in  the  two  columns  mentioned, 
particularly  in  relation  to  silica  and  alumina, 
and  pointed  out  that  the  samples  commencing 
with  No.  3  up  to  6  differed  little  from  the  original 
clay  with  regard  to  original  constituents  ;  but  the 
amount  of  iron  was  considerably  greater  than  that 
in  the  original  clay.  The  figures  appeared  difficult 
to  explain.  It  would  have  been  interesting  if 
Mr.  Hancock  had  ascertained  the  relative  refractory 
eharacters  of  those  portions  of  the  clay  as  com- 
pared with  the  original. 

Mr.  Roberts  said  that  adsorption  led  to 
difficulties  in  separating  certain  clays  ;  by  the 
use  of  distilled  water  it  might  be  possible  to 
overcome  many  difficulties. 

Mr.  J.  W.  Hinchxey  expressed  the  hope  that  the 
author  would  later  on  devote  his  attention  to  the 
elucidation  of  the  problem  of  plasticity.  It  was 
imports  nt  to  define  what  was  meant  by  ' '  w  orking 
condition."  There  was  a  great  tendency  to  work 
the  clay  with  too  much  water,  and  in  a  too  plastic 
state. 

Mr.  Hancock,  in  reply,  said  he  used  the  term 
"  working  condition  "  in  the  sense  that  there  was 
a  kind  of  "  feel  "  about  well-tempered  clays  which 
was  difficult  to  define.  It  was  that  feeling,  or  sensi- 
tiveness, which  afforded  guidance  to  the  worker. 
Regarding  the  two  columns  to  which  reference  had 
been  made  by  Mr.  Roberts,  the  one  was  the 
1  analyses  of  the  fine  material  separated ;  the 
second  column  gave  the  partial  analyses  when 
evaporated  down.  The  use  of  distilled  water  would 
get  over  many  difficulties,  but  it  was  not  easy  to 
arrange  for  the  necessary  large  supplies.  Regarding 
Dr.  Dunn's  observations,  he  was  aware  that  the 
composition  of  the  first  fraction  did  not  exactly 
represent  the  composition  of  china  clay ;  but 
the  ratio  between  silica  and  alumina  in  that 
fraction  was  nearer  to  that  found  in  china  clay 
I  than  it  was  in  the  original  clay  itself.  The 
presence  of  iron  showed  the  disturbing  effect 
arising  from  the  use  of  tap  water.  The  iron 
content  was  high,  owing  to  the  fact  that  a  certain 
amount  of  iron  was  collected  from  the  iron  vessel 
used.  His  own  experience  confirmed  that  state- 
ment. He  hoped,  later  on,  to  be  able  to  extend 
the  work  to  other  physical  determinations  and 
particularly  with  regard  to  the  refractoriness  of 
;  the  samples  mentioned  by  Dr.  Dunn. 


Mr.  Butterfield  asked  if  the  author  held  that 
the  finer  parts  which  were  separated  existed  in 
that  degree  of  fineness  in  the  original  firebrick, 
or  did  he  think  they  were  produced  from  the  more 
fragile  constituents  of  the  firebrick.  It  seemed 
to  him  that  this  method  of  disintegration  amounted 
merely  to  measuring  the  brittleness  of  certain  parts 
of  the  firebrick  as  burnt  and  it  might  not  have 
much  bearing  on  their  refractory  character. 

Mr.  Hancock  said  that  if  the'  original  clay,  as 
mined,  were  treated  with  water,  it  could  be  dis- 
integrated satisfactorily.  Csing  ordinary  care  ho 
did  not  think  the  state  of  subdivision  of  the 
constituent  parts  of  the  clay  was  materially 
different  from  that  in  the  particles  produced  in  the 
segregation  of  the  rock.  His  contention  was  that 
they  had  no  means  of  disintegrating  firebrick  in 
the  same  way. 


CHEMICAL  LABORATORY  PORCELAIN. 

BY    HENRY    WATKIN. 

Introduction. 

The  first  attempts  to  make  porcelain  in  Europe 
were  undoubtedly  in  imitation  of  the  Chinese 
porcelain  imported  into  Europe  by  the  Dutch, 
English,  and  French  East  India  Companies  about 
1673. 

Its  beautiful  whiteness,  its  thinness,  its  translu- 
cency,  its  close  vitreous  fracture,  apart  from  and 
also  in  conjunction  with  its  decoration,  at  once 
appealed  to  and  obtained  the  admiration  and 
emulation  of  the  Europeans. 

The  story  of  the  struggle  in  the  attempt  to  re- 
produce it  is  not  within  the  scope  of  this  paper,  but 
suffice  it  to  say.that  it  was  accomplished  in  Germany 
by  Bottcher  about  1706 — 1718,  and  in  England  by 
Cookworthy  of  Plymouth  about  1767. 

The  one  factory  continued  for  the  reason  that 
not  only  were  the  products  excellent,  but  the 
financial  success  was  not  the  main  object,  while 
the  other  had  to  bear  its  own  losses  and  though  there 
was  considerable  promise  of  success,  the  financial 
aspect  of  the  undertaking  was  a  complete  failure. 
It  is  well,  then,  at  the  outset  to  note  that  we  do  not 
owe  the  origin  of  the  porcelain  to  the  continental 
potters  but  to  the  Chinese. 

Chinese  porcelain  being  at  that  time  the  only 
translucent  pottery  in  existence,  there  can  be  no 
wonder  about  the  admiration  it  called  forth. 

It  cannot  be  surprising,  then,  that  the  English 
potters  were  very  anxious  to  produce  such  a  body, 
and  if  that  object  could  be  obtained,  the  means  by 
which  it  was  attained  were  secondary  matters,  and 
we  find  that  instead  of  continuing  the  manufacture 
of  hard  paste  porcelain,  they  produced,  about  the 
end  of  the  18th  century,  (1)  a  beautiful  white 
earthenware  which  for  generations  secured  the 
market  of  the  world,  and  made  it  possible  to  replace 
almost  all  other  pottery  for  domestic  purposes. 
(2)  A  translucent  white  porcelain  similar  to  the 
Chinese,  by  the  use  of  other  materials  and  methods, 
equally  beautiful,  which  for  over  a  century  has 
held  its  own  amongst  all  other  porcelain  produc- 
tions, and  which  is  generally  known  as  Bone 
China. 

The  ceramic  productions  of  the  world  as  regards 
their  bodies  or  paste,  apart  altogether  from 
decorative  effects,  vary  from  goods  made  from  the 
coarsest  to  the  finest  clays,  through  almost  every 
variety  of  texture  by  admixture  of  the  natural 
clay  with  other  materials,  such  aa  sand,  flint, 
bafytes,  felspathic  rock,  etc.  Frorn  these  mad  rials 
were  produced  at  one  end  of  the  scale  the  cinerary 
urns  of  our  great  ancestors,  and  at  the  other  en  I. 
the  excellent  hard  paste  porcelain  which  we  are 
considering  to-day. 

The  marvellous  difference  in  the  product  ions  of  t  he 
various  peoples  of  the  world  may  probably  be 
explained  by  the  general  assertion  that  the  pottera 
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have  from  the  very  earliest  times  worked  with  the 
materials  they  had  at  hand.  The  cinerary  urns  of 
tin-  Ancient  Britons  were  made  from  natural  clays. 
The  Staffordshire  potters  used,  at  Bret,  natural 
clavs,  found  cropping  up  simultaneously  with  the 
coal,  and  subsequently  improved  the  colour  and 
texture  of  th<-  product  by  the  addition  of,  first, 
fire  clay,  t  hen  1  levon  and  Cornish  clay,  and  calcined 
flint.  Messrs.  Eler  Bros,  used  the  red  marl  of  the 
Burslem  district  tor  their  fine  red  ware.  Bottcher 
of  Germany  at  first  made  red  ware  from  local  clays, 
etc.,  and  afterwards  porcelain  from  the  white 
clays  or  kaolin,  and  pegmatite. 

The  Chinese  for  centuries  had  been  working  with 
their  natural  materials,  kaolin  and  petuntze,  and 
from  these  produced  their  fine  porcelain,  .Some  of 
these  various  clays'  naturally  required  a  much 
greater  heat  than  others  to  produce  hard  vitreous 
I  ii  ulies. 

These  varying  conditions  with  regard  to 
materials  to  the  hand  of  the  potter,  when  means 
of  communication  were  so  restricted,  necessarily 
involved  very  varied  methods  of  manufacture. 
The  materials  differing  so  essentially  from  each 
other  naturally  required  very  varying  degrees  of 
heat    necessary  to  bring  to  maturity. 

The  kaolin  and  petuntze  used  by  the  Chinese 
would  require  a  much  higher  temperature  to 
mature  than  the  clays,  etc..  used  in  other  countries 
at  the  time.  The  exact  temperature  would  not 
be  found  at  once,  and  in  working  out  the  same 
an  observant  potter  could  not  fail  to  notice  the 
changes  taking  place  in  the  fired  material  in 
regard  to  vitrification,  translucency.  and  finally 
distortion  at  the  various  temperatures.  Thus  in 
all  probability  without  any  more  scientific  know- 
ledge whatever  than  careful  observation,  the  fine 
product  of  that  time  would  tie  produced  which 
even  now  (centuries  later)  is  the  object  of  our 
research. 

While  the  Chinese  were  for  centuries  making 
the  most  suitable  material  in  the  world  for 
chemical  laboratory  ware,  they  had  no  use  for 
such,  and  consequently  did  not  make  it.  It  was 
only  with  the  advance  of  scientific  chemical  know- 
ledge in  Europe,  that  the  need  was  felt  for  the 
various  porcelain  accessories  that  were  then  called 
into  use. 

It  is  not  surprising,  therefore,  that  Germany  and 
France  having  continued  making  the  Chinese  type 
of  porcelain,  should  have  applied  themselves  to 
this  particlar  demand,  and  while  the  English 
porcelain  manufacturers  were  busy  on  their  own 
particular  class  of  porcelains  they  should  have 
almost  entirely  secured  the  trade  of  the  world 
in    this    branch. 

With  the  cessation  of  the  importation  of  Conti- 
nental porcelain  into  this  country,  came  the  call 
to  the  English  potter,  and,  as  might  have  been 
expected,  it  was  not  every  manufacturer  that 
would  listen  to  the  call,  neither  was  it  needful 
that  they  should. 

There  was  no  very  tempting  offer  of  any  lucra- 
tive opening  in  the  new  business,  and  a  potter 
must  he  more  tempted  I >y  patriotism  to  his  country  . 
and  a  desire  to  meet  its  needs,  than  by  immediate 
prospective    financial    success. 

Definition  of  porcelain. 

It  is  almost  impossible  to  give  a  definition  of 
chemical    porcelain    which    could    generally      be 

regarded     as     entirely     satisfactory.      When     first 

porcelain  was  introduced  into  Europe,  its  translu- 
cency was  sufficient  to  differentiate  it  from  all 
other  ceramic   productions  of  that  period. 

We  have  seen  in  the  attempts  to  produce  a 
similar  porcelain  in  Great  Britain  and  the  I  'outiitent 
other  kinds  of  translucent  pottery  were  discovered, 

which  are  known  under  other  names,  such  as  bone 
china,    soft   paste    porcelain,    etc.,    the    former   of 


which  for  over  a  century  has  held  its  own  amongst 
the  finest  productions  of  the  world. 

It  is  quite  dear  then,  that  what  was  on  e  the 
predominant    and     characteristic     definition      oi 

Chinese    and    Continental    hard    paste    porcelain    is 
so     no     longer,     and     translucency     alone     could 
never   be    regarded   as    the   guarantee   of   chemi- 
cal    porcelain.     Translucency     is     only     one     of 
the    properties    of    porcelain  '  and    that'   rather    of 
beauty    than    utility,  as    evidenced    by    the    fact 
that  so  much  of  the  beautiful  translucent  porcelain 
of  England  has  been  found  useless  for  the  purposi 
we  have  in  our  minds  at  the  moment.     To  und 
stand  the  nature  of  the  porcelain  required  fob  thie 
purpose   needs  a   clear -Conception  of  the  usi 
which    it    is   to   he   applied    and    consequently   I 
qualities   required   of  it. 

Properties  of  porcelain. 

In   order   to    decide   on   the   possibilities    o 
manufacture   and    the    manner    of    procedure,   it 
was  desirable  to  consider  the  relative   importance 
of   the    qualities    demanded. 

These  vary  very  considerably  in  their  deg] 
importance,  and    1   am  inclined  to  place  them  in 
the  following  order. 

1st.  The  first  and  foremost  quality,  1  submit 
that  of  resistance  to  very  sudden  changes  of  tempi 
hire  of  as  wide  a  range  of  heat  as  possible  w  itlnmt 
cracking  during  the  operation  or  at  its  close  on 
cooling.  The  greater  the  range  of  difference  in  the 
temperature  the  porcelain  will  allow  itself  to  be 
subjected  to  in  the  quickest  time  without  cracking 
or  breaking,  the  better  and  more  suitable  the  porce- 
lain. 

2nd.  The  resistance  of  the  glaze  to  the  action  of 
chemical  reagentsso  that  the  solution  may  not  take 
up  additional  weight  by  dissolving  portions  of  the 
glaze  and  thus  leading  to  false  estimations  in 
chemical  analysis. 

:ird.  The  colour  of  the  porcelain  should  he  white  or 
cream,  although  for  special  purposes  green,  hlue, 
or  black  is  sometimes  used. 

4th.      Fusing    point.     The    glaze    should    re- 
fusion at  temperatures  well  above  that  at  which 
the  articles  are  generally  Used. 

5th.  The  weight  of  the  ritaterial.  This  is  not  a 
very  important  matter,  but  it  is  inadvisable  to 
put  excessive  weights  upon  delicate  balances,  and 
secondly,  liability  to  cracking  increases  considerably 
with  the  thickness  of  the  material. 

o'th.  Composition.  The  materials  which  enter 
into  the  composition  of  a  porcelain  for  chemical 
laboratory  purposes  appears  to  matter  very  little, 
providing  the  qualities  required  for  the  purpose 
are  complied  with  ;  e.g.,  we  are  all  quite  well 
aware  of  the  fact  that  one  of  the  material--  entering 
into  all  pon  (tains,  namely,  silica,  can  without  any 
other  additions  be  made  by  fusion  to  fulfil  perfectly 
all  the  conditions  required,  unless  the  material 
being  tested  reacts  with  the  silica  itself  at  the 
temperature. 

7th.      Translucency.     This     appears     to     be    ■' 
quality  which   is  not   absolutely   necessary    for  I 
purpose  and  may   be  dispensed  with  entirely  witl 
out    detriment    to  the  article,   provided   the  othei 
qualities  are  correct.      A  piece  of  very  translucent 
pottery  may.  for  the  purposes  we  are  considei 
much  worse  than  a  piece  of  very  feeble  translucencj  . 
The   question  now    becomes,  is   it    nei  essary  or 
compulsory  to  confine  ourselves  to  the  methods  of 
either  the  Chinese  or  Continental  manufacturers' 
Are  these  the  only  ones  open  to  us  ? 

We  have  seen  that  it  was  possible  to  use  materials 
in   such    proportions   that    the   firing   tern] 
became  a  necessity  on  account  of  the  proportions  ol 
fusible  to  infusible  materials  present .  w  hich  needed 
the  high  tempera!  urein  order  to  give  to  it  one  ui 
qualities   which   is  not   a   necessity. 
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Hence  with  similar  or  other  materials,  it  was 
quite  feasible  to  suppose  that  the  same  end  could  be 
attained  by  regulating  the  length  of  time  the 
glaze  is  allowed  to  remain  iu  a  fusing  condition  on 
the  ware. 

Materials. 

The  materials  generally  used  in  hard  paste 
porcelain  bodies  are  ball  clay,  china  clay  or  kaolin, 
quartz  or  flint,  felspar.  Cornish  stone,  pegmatite, 
sometimes  a  very  small  proportion  of  lime,  and 
sometimes  ground  broken  porcelain. 

Manufacture. 

The  materials  are  weighed  out  in  their  propor- 
tions, and  by  the  usual  blunging  operations  are 
intimately  mixed  by  using  a  large  excess  of  water. 
The  mixture  is  passed  over  sieves  to  abstract  any 
coarsely  ground  materials,  and  passed  through  a 
trough  containing  magnets  to  eliminate  any  par- 
ticles of  iron  either  present  in  the  clay  as  pyrites  or 
other  magnetic  forms,  also  from  the  wearing  of  the 
bearings  of  the  machinery.  It  is  then  passed 
through  the  filter  presses  from  which,  when  the 
excess  of  water  has  been  removed,  it  is  taken  as 
oblong  sheets  of  plastic  clay  approximatelv 
6  ft.  long  x2  ft.  wide  x  J  in.  thick.  These  sheet's 
are  then  rolled  up  for  convenience  of  removal  and 
passed  through  a  pug  mill  where  the  clay  is  made 
homogeneous,  the  air  driven  out,  and  extruded  as  a 
continuous  mass  of  plastic  clay  of  a  square  section 
about  6  in.  and  cut  off  in  convenient  lengths.  It  is 
now  ready  for  use  for  most  purposes,  but  sometimes 
is  still  further  improved  by  wedging  or  by  rolling 
on  machines  by  the  French  method. 

Casting. 

This  consists  of  pouring  the  slip  or  body  mixture 
!into  moulds  made  of  plaster  of  Paris,  and  allowing 
it  to  remain  there  for  a  definite  period,  when  the 
(surplus  is  emptied  out  and  the  article  is  dried  and 
sremoved  from  the  mould.  The  thickness  depends 
upon  the  length  of  time  the  slip  is  left  in  the  mould. 
|There  is  always  a  liability  to  get  differences  in 
weight  and  thickness  which  may  account  tor 
[cracking  for  the  following  reasons. 

First. — The  articles  may  be  made  so  thin  that 
although  they  are  on  that  account  able  to  conduct 
or  disperse  the  heat  .jui-kiy  when  suddenly  beated 
or  cooled  there  is  not  sufficient  mechanical  strength 
| to  withstand  the  strain. 

Second. — In  making  the  article  thick  enough 
t"  withstand  the  mechanical  strain,  there  is  a  great 
danger  of  making  it  so  thick  that  the  porcelain  is 
i  racked  owing  to  unequal  expansion  or  contraction. 
When  the  articles  are  made  they  are  placed  in 
Sre-clay  receptacles  called  saggars,  which  are 
arranged  one  upon  another  in  the  ovens  for  firing. 
[The  matter  of  placing  is  of  very  great  importance 
|a.nd  requires  great  experience  and  care.  When 
the  oven  is  filled  it  is  either  fired  according  to 
the  method  adopted  by  the  hard  paste  manu- 
urer  whose  work  we  are  considering,  or  by  the 
English  method. 

The  Chinese  and  Continental  manufacturers 
ijnvariably  give  their  clav  ware  an  easy  or  low 
temperature  treatment  in  the  first  firing,  which  not 
>nly  facilitates  the  subsequent  dipping  process, 
,hut  also  gives  the  glaze  when  fusing  upon  the 
surface  of  the  biscuit  during  the  second  fire,  a 
i'u-  chance  of  assimilating  itself  to  the  bodv. 
•1  his i  can  be  clearly  seen  by  the  absence  of  a  sharp 
I'lividing  hue  between  the  glaze  and  the  bodv, 
ii7ucS,  1S .  often  seen  in  earthenware  and'  china, 
the  English  manufacturer,  on  the  contrary, invari- 
ihly  gives  the  highest  degree  of  temperature 
luring  the  first  fire. 

,    In  some  instances  where  the  article  is  sufficiently 
'trong  to  be  dipped  into  the  glaze  without  collapsing 


and  losing  its  form,  it  is  fired  both  fur  bodv  and 
glaze  at  the  first  and  only  fire,  but  this  procedure 
is  rather  restricted  in  it's  extent  by  the  nature 
of  the  articles,  and  generally  it  "is  preferable 
to  submit  the  goods  to  the  easy  fin-  first,  e.g.. 
it  would  not  be  found  an  easy  process  to  dip  evapora- 
ting basins  in  the  clay  state  without  collapsing. 
The  first  firing,  except  in  the  case  last  mentioned, 
viz.,  the  clay  dipped  goods,  produces  what  is 
known  as  the.  biscuit  or  once-fired  goods,  the  sur- 
face of  which  is  rough  and  without  glaze. 

This  ware  is  then  emptied  from  the  saggars. 
carefully  inspected,  faulty  goods  eliminated, 
brushed  to  remove  any  particles  of  sand,  and  pa  ssed 
on  to  Ire  dipped,  which  means  the  glazing  process, 
which  consists  of  dipping  the  articles  in  a  mixture 
of  compound  silicates  of  alumina,  potash,  calcium, 
etc.,  etc.,  ground  to  a  fine  powder  and  held  in 
suspension  in  water,  or  in  ground  felspar  and  lime 
as  practised  by  the  Chinese. 

The  glaze  when  dry  is  then  removed  from  such 
parts  as  needful  to  prevent  the  pieces  sticking 
to  each  other  during  the  fusion  of  the  glaze  in 
the  next  or  second  firing  operation.  Another 
method  of  separation  is  by  the  use  of  stilts  and 
spurs  of  various  designs.  To  keep  the  goods 
true  in  form  in  the  second  firing  is  one  of  the 
most  difficult  problems  of  the  manufacturer  of 
chemical  porcelain. 

The  firing  of  the  oven  is  usually  taken  to  a  higher 
temperature  than  that  of  the  first  or  biscuit  firing, 
and  takes  about  50/60  hours  or  more  to  complete. 
The  judgment  of  the  temperature  reached 
during  the  operation  is  effected  by  various  pyro- 
meters, including  electrical  pyrometers,  radiator 
pyrometers,  Wedgwood  pyrometers,  pvro  cones, 
recorders,  etc.,  etc. 

When  fired  there  is  still  another  operation, 
namely,  that  of  removing  any  stray  bits  of  sand, 
saggar  dirt,  etc.,  etc.,  adhering  to  the  glaze,  which 
is  accomplished  very  much  on  the  principle  of 
the  glass  cutters'  operation,  who  no  doubt  intro- 
duced it  to  the  potters'  industry. 

The  last  and  final  operation  is  selection  and 
packing. 

Testing. 

The  method  of  testing  the  suitability  of  a 
porcelain  for  chemical  purposes  does  not  appear  to 
be  standardised.  Samples  sent  to  one  analyst 
may  be  treated  in  quite  a  different  manner  to 
those  sent  to  another. 

The  three  essential  qualities  that  need  to  be 
tested  for  are  as  follows  : — 

(1)  The  resistance  to  sudden  changes  of  tempera- 
ture without  cracking. 

(2)  The  resistance  of  the  glaze  to  the  action  of 
chemical  reagents. 

(3)  The  fusing  point  of  the  glaze. 

The  first  of  these  (the  resistance  to  sudden  changes 
of  temperature  without  cracking)  appears  to  be  the 
most  important,  judged  from  the  number  of 
tests  applied  to  this  particular  quality  by  the 
German  chemists. 

Out  of  9  tests  applied  to  the  Haldenwanger 
porcelain,  7  were  those  applied  to  this  quality, 
while  2  only  were  applied  to  the  resistance  of  the 
glaze  to  the  action  of  chemical  reagents. 

German.     Seven  methods  of  testing. 

(1)  Ileated  repeatedly  for  2  days  on  a  Bunsen 
burner  and  allowed  to  cool. 

(2)  Exposed  to  great  heat  and  then  suddenly 
placed  on  a  cold  metal  plate. 

(3)  Immersed  in  water  for  0  days  and  then 
heated  until  glowing. 

(41  Blade  red  hot  on  a  burning  gas  flame  and 
suddenlv  placed  on  a  cold  metal  plate. 

(5)  Made  red  hot.  gas  turned  off,  and  immediately 
exposed  to  a  blast  of  cold  air. 
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(0)  Heated  up  to  melting  point  to  Seger  cone 
010  9")0  ('.  in  a  nnillle  furnace,  sustained  al  that 
for  10  mins..  then  quickly  taken  out  anil  placed  on  a 
cold  stone. 

(7  «  Same  experiment  as  last,  taken  up  to  melting 
point  to  Seger  cone  1  =  1 150°  ( '. 

English.     Four  methods  of  testing. 

(1)  Crucible  filled  with  wax  and  heated  until 
the  temperature  rose  to  130  ('..  then  allowed  to 
cool  to  125  .  1"  insure  thai  the  outer  layers  of  the 
1  on  eiain  did  n'-t  e\.  eed  this  temperature. 

(2)  Crucible  plunged  into  cold  water  at  \~>  •'.. 
and  the  same  experiment  r«  peated  at  17.5°,  200s, 
225°.  and  250     C. 

(3)  Crucible  placed  in  a  muffle  heated  to  about 
'."mi  ('.  and  when  thoroughly  heated,  removed  and 
allowed  to  cool  in  the  air. 

I  I  Crucible  plunged  into  a  furnace  at  dull  red 
heat,  approx.   550   ('..and  allowed  to  cool  in  the  air. 

The  resistance  of  glaze  to  the  action  of  chemical 
reagents. 

'I  be  action  of  water  on  the  vessels  is  determined 
in  the  manner  usually  employed  for  glass  ware, 
viz. : — Very  carefully  prepared  distilled  water  is 
placed  in  the  vessels,  which  are  then  heated  to 
80  < '.  for  '■*■  hours.  The  action  of  the  water  is 
determined  with  iodoeosin,  equal  volumes  of  water 
being  used  for  each  dish,  and  the  same  volumes 
equally  distributed  between  3  crucibles.  The 
contents  altc  r  treatment  with  iodoeosin  are  placed 
in  the  series  of  comparison  cylinders  to  observe  the 
difference  in  alkalinity.  The  volume  of  iodoeosin 
solution  required  to  restore  the  colour  determines 
the  amount  of  acid  or  alkali  dissolved  from  the 
porcelain. 

A  second  test  is  made  as  before  but  the  action  is 
continued  for  6  hours  at  100    (  . 

Action     of    alkali. 

The  dishes  are  heated  in  a  steam  oven,  cooled  in  a 
desiccator  and  weighed.  Fifty  cubic  centimetres 
of  caustic  soda  solution  (40  grins,  per  litre)  is 
placed  into  each  of  the  dishes,  and  another 
ltijc.c.  divided  equally  between  the  3  crucibles. 
After  heating  in  a  perfectly  closed  oven  so  that  no 
liquid  is  evaporated,  for 3 hours  at 80°,  the  dishes  are 
removed  and  cleaned,  then  heated  in  a  steam  oven. 
cooled  in  a  desiccator  and  weighed,  the  difference  in 
weight  giving  the  amount  of  silica  or  other  materials 
dissolved. 

The  same  method  as  the  foregoing  is  adopted 
but  with  caustic  potash  for  5  hours  at  100  C. 
instead  of  3  hours  at  S0°. 

Action  of  sulphuric  acid. 

In  this  tesl  5  c.C  of  normal  sulphuric  acid 
(49  grms.  per  litre)  is  placed  in  each  crucible,  and 
carefully  evaporated,  finally  volatilising  the 
sulphuric  acid  by  heating  over  a  Bunsen  burner. 
The  crucible  is  then  weighed  and  any  difference  in 
the  weight  gives  the  amount  of  loss  sustained 
by  the  crucible. 

Action    of  nitric   acid. 

The  action  of  nitric  arid  on  the  crucibles  is 
tested  for  a   hours  at  100    ('. 

Recent  output. 

More  than  150  years'  experience  of  the  manu- 
facture   of    bard    paste    porcelain   at    the    state 

supported  Koyal  Factory  of  Berlin,  the    experience 

of  which  was  placed  at  the  disposal  of  thi  porcelain 
trade  ol  Germany,  gave  it  a  tremendous  advantage 
over  the  English  manufacturer.  It  was  therefore 
no  light  task  for  an  English  manufacturer,  minus 


that  experience,  under  entirely  different  conditions. 

with  all  the  models  and  moulds  to  prepare,  to 
attempt  the  task.  Some  three  or  four  English 
manufacturers,  however,  have  attempted  the  same 
with  very  considerable  success. 

While  I  cannot  speak  with  any  degree  of  confix 
dence  in  relation  to  the  manufacture  or  supply 
of  other  factories  than  our  own.  I  think  1  may 
safely    say    that     there    is    now    no    very     serious 

occasion  to  go  abroad  for  any  of  the  chemical 

porcelain    accessories   needed    in    tins   country. 

In  spite  of  all  the  difficulties  surrounding  the 
problem.  English  samples  were  in  the  hands  of 
the  dealers  for  testing  purposes  in  November,  1014, 
On  and  by  the  20th  January,  1915,  delivel 
were  commenced.  The  permanent  success  of  the 
venture  for  all  the  firms  concerned  will  depend 
upon  the  behaviour  in  use. 

Doubtless  demands  will  be  made  upon  our 
manufacturers,  from  time  to  time,  for  very  special 
articles,  such  as  the  condensing  worms  as  shown 
in  the  Royal  Berlin  Catalogue,  page  107.  but  n 
our  Government  will  behave  towards  her  potters 
as  Continental  countries  have  done  to  theirs, 
such  articles  will  be  made  by  special  assistance. 

We  cannot  refrain  from  expressing  a  sense  Of 
satisfaction  that  something  lias  alreadv  been  done 
by  making  a  grant  of  £10,000  to  the  North  st 
Technical  School.  Stoke-on-Trent,  for  experimental 
work  in  connection  with  hard  paste  porcelain,  and 
extensive  scientific  research  work  in  that  direction 
is  being  carried  out  under  the  superintendence  of 
Dr.    Mellor. 

Future  prospects. 

With  regard  to  the  future  of  the  trade,  it  may 
be  well  to  repeat,  that  the  English  potters  for  two 
years  now  have  supplied  Great  Britain  with  nearly 
all  that  has  been  needed  for  scientific  work. 
also  for  chemical  processes  in  connection  with 
the  war.  The  cry.  therefore,  that  it  cannot  be 
done,  is  no  longer  admissible. 

We  may  not  at  present  have  succeeded  in  making 
anything  superior  to  the  German  production,  but 
I  venture  to  say  that  in  much  less  time  than 
chemical  hard  paste  porcelain  has  been  manul 
tured.  our  country  will  be  making  something 
superior. 

Much  will  depend  on  conditions  prevailing  after 
the  war  as  to  the  permanent  success  of  the  under- 
taking. That  there  will  be  a  keen  fight  for  the 
trade   noes   without    saying. 

The  Germans  will  not  very  willingly  relinquiab 
their  hold  upon  a  trade  they  have  held  SO  lorn.. 
Other  countries  also  will  compete.  France, 
Henmark.  Japan,  and  Russia  have  already  com- 
menced to  supply  and  the  "  Engineer"  says: — 
"  Like  this  country.  America,  prior  to  the  war, 
depended  upon  Germany  for  porcelain  articles 
used  in  chemical  work,  and  especially  for  laboratory 
work.  Since  the  war  the  German  supply 
ceased  and  much  inconvenience  was  caused  to 
chemists  across  the  Atlantic.  To-day.  however, 
we  learn  that  American  pottery  manufacturers 
are  producing  porcelain  equal  to  any  produced  in 

Germany." 

The  aim  of  the  English  potter  in  relation  to  thi 
matter  should  be  not  slavishly  to  copy  the  hard 
paste  porcelain,  but  rather  to  follow  the  method 
pursued  in  the  past,  viz.,  to  produce  his  own 
particular  type  of  porcelain;  but  in  thi~  cast  H 
should  be  a  porcelain  suited  to  the  partii  ulal 
requirements.  The  occasion  is  ripe  for  the  intro- 
duction of  something  better  than  anything  yet 
produced,  and  whatever  the  slight  differeni  ■ 
to  the  Polour  and  the  degree  of  translucency,  the 
main  endeavour  should  be  to  produce  a  porcelain 
thai  will  fulfil  the  requirements  demanded  of  it. 
At  present  unfortunately  there  are  no  definite 
requirements  laid  down,  and  this  association 
could  lender  the  potters  very  valuable  service  in 
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arranging  in  some  definite  form  the  tests  that 
should  be  laid  down,  e.g..  what  temperature 
should  the  porcelain  be  expected  to  stand  without 
cracking,  and  at  what  speed  should  the  heat  be 
applied  ?  To  what  degree  of  temperature  may 
the  glaze  be  expected  to  be  raised  without 
softening  ?  What  limitations  should  be  made  to 
the  chemical  operations  that  should  be  allowed 
in  porcelain  crucibles  '  Unfortunately  students 
are  instructed  how  to  vise  a  platinum  crucible, 
but  seldom  so  with  a  porcelain  crucible.  Of 
course  the  porcelain  crucible  to  be  sold  for  a  few- 
pence  ought  to  be  expected  to  stand  all  sorts  of 
usage.  Unfortunately  that  previously  in  use  will 
not  do  this. 

Inquiries  show  that  there  has  always  been  a 
considerable  percentage  of  loss  on  the  Con- 
tinental porcelain,  and  from  tests  made  by  the 
writer  on  a  number  of  Continental  crucibles 
and  evaporating  dishes,  the  following  data  has 
been  supplied  : — 

The  Continental  porcelain  varies  in  quality 
amongst  the  various  makers  and  even  from  the 
same  maker  ;  of  two  crucibles  tested  immediately 
one  after  another,  under  exactly  the  same  condi- 
tions, one  cracked  whilst  the  other  remained 
perfect.  On  increasing  the  severity  of  the  test, 
every  piece  of  five  different  Continental  porcelains 
broke  down  under  conditions  which  might  very 
readily  obtain  in  any  chemical  laboratory. 

Discussion. 

Professor  T.  Turner  said  that  if  the  crucibles 
now  being  produced  were  not  so  good  as  German 
crucibles,  they  were  of  a  reasonably  good  quality 
and  sold  at  a  reasonable  price.  They  hoped 
that  the  present  success  would  not  be  limited  to 
the  time  of  restricted  competition,  but  that  the 
trade  would  increase  in  volume  when  peace  came. 

Mr,  R.  II.  Pickard  said  he  thought  Mr.  Watkin 
would  be  well  advised  to  pay  special  attention  to 
the  action  of  alkalis  on  chemical  porcelain.  It 
should  be  recognised  that  there  were  two  kinds 
of  such  porcelain  in  use — one  a  cheap  kind  for 
students  ;  the  other,  of  a  higher  quality,  for 
important  analytical  work,  which  would  resist  the 
action  of  chemical  reagents. 

Mr.  G.  N.  Huntly  pointed  out  that  chemical 
porcelain  was  used  for  a  variety  of  purposes  ; 
small  articles  such  as  crucibles  had  to  resist  sudden 
changes  of  temperature,  to  which  dishes  used  for 
evaporation,  etc.,  were  not  subjected:  in  the 
latter  case  the  essential  property  to  be  secured 
was  effective  resistance  to  reagents. 

Mr.  Watkin,  in  replying  on  the  discussion,  said 
there  was  no  doubt  that  in  many  respects  silica 
would  be  better  than  porcelain.  As  to  alkalis 
acting  upon  the  English  products  and  in  some 
cases  penetrating  the  glaze,  he  pointed  out  that 
no  tests  were  really  satisfactory  unless  they  were 
comparative.  Though  some  pieces  of  English 
chemical  porcelain  had  been  rejected  as  defective, 
he  felt  sure  that  many  German  samples,  if  sub- 
jected to  the  same  tests,  would  also  have  failed. 


SANDS    USED    IN   METALLURGICAL 

PRACTICE  WITH  COMPARATIVE  NOTES  ON 

THOSE  USED  IN  GLASS-MANUFACTURE. 

BY  PROF.  P.  G.   II.  BOSWELL,   D.SC,   A.R.C.SC,   D.I.C., 
F.G.S. 

Prefatory. 

The  increase  in  the  output  of  glass  of  all 
kinds  and  the  augmented  production  of  metals 
and  alloys — particularly  of  the  ferrous  group — 
resulting  from  the  demands  for  munitions  of  war, 
has  necessitated  the  investigation  and  utilisation 
of  British  resources  of  sands  to  a  much  greater 
extent    than    heretofore.      Moreover,    before    the 


outbreak  of  war.  unnecessarily  large  supplies  of 
foreign  sands  were  imported  into  this  country, 
particularly  for  lining  the  hearths  of  furnaces, 
for  steel-castings,  and  for  the  making  of  the  best 
qualities  of  glass.  The  reduction  of  the  available 
labour  and  shipping  compelled  steel-founders  and 
glass-manufacturers  to  look  to  home  supplies,  and 
tlie  geologist  was  naturally  called  upon  to  assist  in 
satisfying  the  urgent  national  needs.  Except 
in  the  case  of  one  or  two  foreign  supplies  of  sand, 
which  so  far  as  investigation  has  gone  up  to  the 
present  have  not  yet  been  equalled  in  the  British 
Isles,  it  has  always  1  urn  clear  that  the  country  could 
be  self-supporting  in  this  connection.  When  peace 
conditions  once  more  reign,  economic  considera- 
tions will  be  the  determining  factor  which  will  say 
whether  we  shall  use  our  native  supplies,  or 
unnecessarily  jeopardize  the  safety  of  a  key- 
industry  by  still  being  dependent  upon  sea-borne 
material. 

It  is  appropriate  that  these  questions  should  be 
raised  at  a  meeting  in  a  city  which  has  long  been 
notable  for  its  sand  deposits.  If  ever  there  was 
"  matter  in  the  right  place,"  it  is  the  excellent 
red  moulding-sand  for  which  the  Birmingham 
district  is  famous  and  from  which  it  has  been  sent , 
incredible  as  it  may  seem,  to  many  distant  parts 
of  the  world. 

In  this  paper  the  requirements  of  the  glass- 
industry,  so  far  as  sands  are  concerned,  can  be  no 
more  than  mentioned  incidentally.  British  re- 
sources of  glass-sands  have  been  already  treated  in 
practically  exhaustive  detail  by  the  writer.* 

The  same  sand  is  often  very  valuable  for  both 
glass-making  and  refractory  work.  In  metallur- 
gical practice  the  sands  required  may  be  classified 
into  those  used  (a)  in  moulding,  (n)  in  lining 
hearths  and  furnace-bottoms,  and  (c)  in  silica 
brickmaking.  Moulding-sands  may  be  sub- 
divided into  those  used  (i)  with  a  natural  bond. 
and  (ii)  with  an  artificial  one.  Sands  used  in  good 
glass-making  are  in  most  rases  precisely  the  same 
as  those  used  in  classes  A(ii),  B,  and  in  part  c, 
above.  The  resources  may  in  this  respect  be  treated 
together. 

We  are  not  yet  in  a  position  to  discuss  refrac- 
tory sands  exhaustively  ;  the  requirements  differ 
according  to  the  kind  of  metal  made,  the  ores  used, 
the  type  of  furnaces,  and  the  craft  and  prejudices 
of  the  user. 

If  ever  there  was  a  case  made  out  for  the  accumula- 
tion of  a  large  number  of  facts,  it  is  in  the  matter 
of  refractory  materials.  The  generalisations  will 
follow  later  ;  at  present  the  work  must  run  on  two 
lines  :  (A)  Analyses  must  be  made  of  successful 
and  likely  supplies ;  (B)  We  must  have  the  carefully 
recorded  results  of  their  trial  in  the  works  on  a 
commercial  scale.  In  the  latter  direction,  as  in 
many  others,  where  it  is  knowledge  we  are  seeking, 
the  next  best  thing  to  success  is  failure. 

Information  which  analyses  7nay  supply. 

This  Society  is  one  which  concerns  itself  more 
particularly  with  chemical  questions,  but  it  is 
manifestly  impossible,  in  the  case  of  natural 
deposits  used  in  such  industries  as  glass-manufacture 
and  metal-production,  to  divorce  the  considerations 
of  chemical  composition  from  those  of  texture, 
constituent  minerals,  etc.  Wo  need  therefore  three 
types  of  analyses  of  sediments  like  sands,  clays, 
and  crushed  rock-materials  used  in  commerce  : 
chemical,  mechanical,  and  mineralogical.  For 
example,  the  value  of  a  natural  moulding-sand 
depends  upon  the  texture,  that  is,  the  mechanical 
composition,  as  well  as  the  chemical  constitution. 
Probably,  it  is  the  chemical  composition  of  each 

•"British  Resources  of  Sands  Suitable  for  Glass-Making,  with 
Notes  on  Certain  Crushed  Rocks  and  Refractory  Materials  ; 
published  at  the  instruction  of  the  Ministry  of  Munitu  ns  of  War; 
Longmans,  Green   &  Co.,  London,  Is.  6d. 

And  Supplementary  Memoir  in  course  of  publication. 
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separate    "  grade  "     (see    below)    which    counts. 

■  i.i.  the  fritting  of  high  silica  sands  used  tor 
glass-making,  furnace-lining,  etc.,  depends  on  the 
grade-size  and  angularity    of  the  sand,  as  well  as 

m  the  silica-content,  ft  is  axiomatic  to  say  thai 
Bne-grained  sands  melt  more  readilj   than  coarse 

< B. 

Actual    figures    i >» •  i « i -_c    accessible    elsewhere,    it 

undesirable  to  load  with  them  a    paper 

which,  from  its  title,  musl   necessarilj    be  general 

where  the  field  is  so  vast.     Theyare  therefore  only 

used  illustratively.   Notes  on  new  methods  of  work, 

pi autions  to  be  observed,  indications  of  directions 

where    further    information    is    required,    and    a 
general  statement  as  to  how  far  the  country  ran  be 
upportdng,  h  ill  be  of  most  \  alue. 

Chemical  analyses  of  sands. 

Chemical  analysis  should  be  carried  out  in  the 
usual  manner,  but  i>y  a  chemist  familiar  with  the 
methods  and  precautions  to  be  adopted  in  making 
analyses  oi  silicate  rocks.*  Care  should  be  taken 
by  repeated  precipitation  that  too  high  a  result 
is  not  obtaimd  tor  the  silica.  It  is  not  sufficient  I" 
estimate  it  by  difference.  Alumina  should  lie 
estimated    (as  A1,0,).      In  the  case  of  glass-sands 

alumina  is  frequently  <>f  value  for  special  glasses 

(certain  optical  glasses,  thermometer  and   resistant 

glasses,  etc.)  or  for  its  toughening  and  strengthen- 
ing properties  (bottle-glass).  In  high-silica  sands  for 
refractory  purposes  it.  tends  to  cause  fritting  at 
a  Lower  temperature;  its  presence  in  small  quan- 
tity is  thus  desirable  in  sands  used  for  furnace- 
hearths. 

The  total  iron  may,  for  glass-making  purposes, 
he  recorded  as  Pe,<  >3.  and  since  in  the  case  of  good 
glass-sands  there  is  a  very  low  percentage  (002 
or  less,  to  000).  it  is  estimated  on  large  and  separ- 
ate samples  by  colorimetric  methods.  Many 
excellent  high-silica  sands  contain  up  to  0"2%  of 
iron  oxide,  an  amount  too  great  for  the  making 
Of  better-class  glass,  but  quite  low  enough  for  the 
highest  refractory  demands.  Most  of  the  labora- 
tory determinations  of  iron,  like  those  of  silica, 
appear  to  be  too  high.  In  any  case,  iron  oxide 
should    not    rise    over   3%    and    if    the    sands    are 

to  be  u-eii  uniler  reducing  conditions,  it  should 
be  much  less,  or  the  result  will  be  the  production 

of  the  easily  fusible  ferrous  silicate  from  combina- 
tion with  some  of  the  quartz  present. 

In  glass-sands  which  contain  more  than  0-5%  of 
alumina,  it  is  desirable  to  look  for  and  estimate 
titanium.  In  the  form  of  the  mineral  rutile 
(TiOj)  or,  less  commonly,  its  isomers  anatase  and 
brooklte,  it  is  frequently  plentiful  in  sands  and 
quartzose  rocks.     Exactly  what  rdle  it   plays  we 

do  not  know,  but  it  is  clear  that  in  quantity  it  is 
decidedly  inimical  in  glass-making.  The  precise 
pari  played  i>>  small  quantities  of  so-called  impuri- 
ties in  'sands,  whether  in  glass-manufacture  or 
in  industries  using  refractory  materials,  i-  not  yet 

known,    and    indicates    the    i d    for    experimental 

work  and  exact  analyses.  These  "  impurities  " 
may    behave    a-    catalytic    agents    in    facilitating 

conversions,     it  is  a  remarkable  fact  that  titanium 

is  always  high  in  fireclays,  most  of  which  are 
exceedingly    led..,  lory,    whether    they    are    lound 

in  this  country,  on  the  Continent,  or  in  America.) 

A   search   does  not  yield   rutile  or   its   isomer-,  and 

we  are  therefore  led  to  think  that  the  substance 
is   scattered    throughout    the  day.  possibly  in  a 

colloidal    or    clay-like    form. 

For  glass-sands,  other  impurities  Buch  a-  lime. 

magnesia,    alkalis,    etc..    are     best      absent,    or    if 

present    should    be   as    "a    trace"    only.     When 


•  Washington.  II   S  ,  Chi 
Hlllebrand,  W.  F..  Bull   United  States  Qeol  Sun   ■■    Ni    176.1000. 
t  B.g.,  see  Bias;    "Clays,  theli  Occurrence,  Properties,  tod 
Dies,"  1908,  -ml  Ed.,  Nov  York. 


required  they  may  be  added  quantitatively  to 
the  "batch,"  or  mixture  of  raw  materials.     The 

alkalis  and  alkaline  earl  lis  form,  Of  Course,  essential 
constituents  of  glass,  so  that  their  presence  in  a 
glass-sand  is  not  inimical.      The  very  reason  which 

requires  their  presence  to  make  a  glass,  renders 

them  forbidden  constituents  in  any  sand  which 
is  to  be  of  value  lor  resisting  high  temperatures. 
It  is  a  well-known  phenomenon  that  a  particular 
mixture    of    Substances    mutually    soluble    in    one 

another  has  a  lower  melting  point  (the  "  eutectic  " 
point)  than  that  of  any  of  t  he  individual  substances, 
and  for  each  pair,  triplet,  or  quadruplet,  etc.  ,,;' 
substances    a    definite    percentage    mixture    (the 

"eutectic  composition")  always  possesses  the 
lowest  melting-point.  \s  a  common  example 
from  ,-\  or vda y  life,  we  may  quote  that  of  a  mixture 
oi  gait  and  ice.  The  freezing-point  of  the  mixture 
in  the  most  suitable-  proportions  for  the  attainment 
of  low  temperatures  (2S-8  of  salt  to  70-2  of  water! 
is  — 22  C.  Such  well-known  alloys  as  those  of 
copper  and  silver,  of  the  various  steels,  and  cv.n 
solder    itself,     provide    similar     instances.       Solder 

is  us.-d  on  account  of  the  readiness  with  which  it 
melt-.  Tinman's  solder  consists  of  about 
of  I. >ad  (melting  point  327  ('.)  and  10",,  of  tin 
(melting  point  2.'>2  < '. )  and  possesses  a  melting 
point  itself  of  about  180  ('.  The  mineral  constitu- 
tion and  texture  of  rocks  which  have  been  formed 
by  cooling  from  the  molten  state  are  found  to  be 
controlled  to  a  large  extent  by  these  considerations 
of  euteeties.  The  compounds  and  mil 
occurring  in  rocks  are  those  which  are  also  consti- 
tuents of  glass  and  refractory  materials.  The  rock 
known  as  obsidian  has  the  appearance,  properties^ 
and  composition  of  a  common  "  black  "  bottle- 
glass.  Most  refractory  materials  are  natural 
rock  -  substances.  Silica  has  a  melting  point 
about  1600  ('..  alumina  (for  example,  as  the 
artificial  refractory  material,  alundumi  aba  A 
2020  C,  magnesia  about  2000  C,  and  lime  about 
1990  ('.  Each  of  these  is  highly  refractory] 
Aluminium  silicate  (Al,<  >.,Si():i,  however. 
mineral  sillimanite  (which  is  the  isomeric  ford 
with    the    highest     melting    point).    rrvstalh- 

1300°  ('.  Calcium  silicate  (CaO.SiO,)  as  the 
mineral  wollastonite,  or  rather  pseudo-wollastonit*i 
to  which  it  inverts,  melts  at  1512  1'.  \i" 
other  examples  might  be  adduced,  but  in  illus- 
tration of  the  principle,  there  may  be  quoted  in 
conclusion  onlv  the  "  Seger  "  and  other  type-  of 
cones  us.-d  for  temperature  determination  in  fur- 
naces. The  c<mes  are  mixtures  of  these  sub- 
stances ami  the  alkalis,  and  possess  a  rai 
melting  points  according  to  the  composition  ol 
the    mixture   of    vvliieh    they  an-   made. 

The  addition  of  potash  and  soda,  or  e. 
limetoasand  therefore,  so  far  reduces  the  melting- 
point  of  the  mixture  as  to  enable  a  glass  to  I"' 
formed.  More  refractory  glasses  which  are 
required  to  possess  a  higher  m el'in.  point  and  to 
withstand    subsequently    a    greater    heat     without 

softening  or  devitrifying,  are  produ 1  by  the  uea 

of  alumina,   magnesia,    boron,   etc.      For  example, 
the   Thuringian    sand    used     so     sui  cessfuU 
thermometer-glass     contained     3-lSu°0     of     All'.. 
the   remainder   being   silica. 

II    is  clear,  on  the  other  hand,  that   sa      I 
used  for  refractor}    purposes  should  be  a-  highly 
silicious  as  possible,  or  failing  that,  should  • 
silica  and  alumina  only.      Most  sands  are  quai 
that  is.  are  wholly  or  almost   wholly  composed  of 
quart/.  (SiO,).      As  examples  of  the  besl 
we  may  quote  : — 

Brit 

■     

I. villi         \ 

Lelgnton  Buzzard 

French.  ,. 

I  nnl  iln.  l.lcuu      

;;. /.;,,i„     1,9-*2 

/<■,;,/ " 
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U.S.A.  %  Si02. 

Wedron,  Illinois     99-58 

Ottawa,  Illinois 99-48 

Berkeley  Springs,  W.Va 99-65 

Germany. 

Lippe   99-88 

The  next  most  commonly  occurring  mineral  in 
sands  is  felspar.  The  felspar  group  of  minerals  con- 


analysis.  For  glass-making  purposes,  inimical 
elements,  such  as  iron,  titanium,  and  zirconium,  can 
be  determined  at  once. 

The  following  table  includes  analyses  of  sands 
which  have  proved  very  suitable  for  lining  Siemens 
furnace-hearths,  for  the  beds  of  reheating  furnaces, 
etc. 


SiOj. 

Al203. 

Fe203. 

CaO. 

MgO. 

Alkalis. 

Loss 
on  ign. 

Total. 

99-59 
98-90 
9734 
99-10 
9879 

0-25 
0-58 
1-34 
0-36 
0  49 

0-21 
0-18 
019 
0-24 
016 

n.  d. 
nil 
009 
nil 
016 

n.  d. 
nil 

trace 
0-07 
009 

n.  d. 
nil 
037 
nil 

0-28 

0-27 
0-35 
0  76 
0-24 
0-21 

100-32 
100-01 

10009 

100-01 

100-18 

1  Quoted  from  Cosmo  Johns  ;    Trans.  Faraday  Soc.    Vol.  XII.  (1917). 


sists  of  ortho-silicates  of  potash  and  soda,  and  poly- 
silicates  of  soda  and  lime,  in   combination  with 


In  the  making  of  silica-bricks  sands  of  the  follow- 
ing composition  have  been  successfully  utilised  : — 


Si02. 


A1,0,. 


Fe203. 


CaO. 


MgO. 


Alkalis. 


Loss 
on  ign. 


Total. 


Derbyshire  1 
Derbyshire  2 

Derbyshire  3 
East  Anglia    . 


74-54 

90-40 

98' 17 
94-57 


18-04 
6-56 

0-71 
1-99 


nn:, 
0-18 
0025 

1-40 


019 
016 

011 
nil 


none 
tr. 
007 

0-22 


n.  d. 
B.  d. 

041 

0-72 


7-24 

2-48 


0'9I 


10006 
99-78 
/TiO2042 
I     10002 
/  S03  0-19 
\     100-00 


alumina.  The  presence  of  the  alkalis,  even  in  small 
quantity,  has  the  effect  which  would  be  expected, 
namely,  that  of  lowering  the  refractoriness.  Muscov- 
ite mica  is  a  related  hydrous  compound  of  potash 
and  alumina  and  has  a  similar  effect.  Generally 
speaking,  therefore,  felspathic  and  micaceous  sands 
and  rocks  must  be  avoided  in  refractory  work. 
Felspar,  however,  is  not  a  stable  mineral  ;  it 
decomposes  to  micas  and  then  to  clayey  aggregates 
(china-clay)  by  the  leaching  out  of  its  alkalis  as  a 
result  of  the  atmospheric  agencies  or  chemically 
act  i  ve  gases  and  solutions.  In  this  way  are  produced 
the  refractory  china-clay  of  Devon  and  Cornwall, 
and  the  highly  aluminous,  but  lime-  and  alkali- 
free  sands  of  Derbyshire,  so  valuable  for  the  manu- 
facture of  silica-bricks.  For  such  purposes  as 
fettling  Siemens  furnace-hearths,  lining  reheating- 
furnaces,  etc.,  it  is  not  desirable  to  use  the 
exceedingly  refractory  quartzose  sands  mentioned 
above.  Better  results  are  obtained  when  advantage 
is  taken  of  a  sand  containing  a  small  quantity  of 
alumina,  iron,  or  even  alkalis  sufficient  to  make 
the  sand-grains  frit  and  bind  together  at  their 
angle  of  rest  on  the  banks  of  the  hearth.  Mr.  Oosmo 
Johns  considers  that  the  melting  point  of 
quartz,  as  distinct  from  that  of  another  form  of 
silica — cristobalite — may  be  achieved  in  the 
presence  of  small  amounts  of  impurities  in  the  sand. 
He  would  suggest  the  following  permissible  range 
of  impurities*  :  A1,03  up  to  2%  or  more  ;  Fe203 
up  to  0-5%;  CaO",  0-5%;  MgO,  0-5%;  Na20, 
0-15%  ;  K20,  015%  ;  if  only  one  impurity  were 
present.  If  more  than  one  were  present,  the  amounts 
would  be  reduced  proportionately. 

For  the  detection  of  small  quantities  of  "  impur- 
itites  "  in  sands  spectroscopic  analysis  has  already 
proved  of  great  value  qualitatively.  It  is  to  be 
hoped  that  the  method  will  soon  be  made  quantita- 
tive. The  procedure  adopted  is  to  introduce  a 
small  quantity  of  the  sand  into  an  electric  arc 
flame,  take  a  photographic  record,  and  afterwards 
determine  the  elements  present  and  their  relative 
amount  by  measurement  of  the  lines,  using 
comparative  spectra.  The  presence  and  relative 
abundance  of  the  constituents  can  be  estimated  in  a 
much  shorter  time  than  it  takes  to  make  a  chemical 


•  Trans.  Faraday  Soc.,  Vol.  XII.,  1917,  ' 
Material." 


Silica  as  a  Refractory 


Connection  between   chemical  and  mechanical 
constitution. 

In  the  above  two  tables,  the  chemical  composition 
yields  definite  information  as  to  the  properties  of 
the  sands  and  their  likely  behaviour  when  used  in 
furnaces.  Similarly,  in  the  case  of  high  silica 
sands  used  with  an  artificial  "  bond  "  for  steel- 
casting,  we  can  determine  their  probable  value  from 
their  chemical  composition.  When,  however,  we 
endeavour  to  interpret  the  chemical  analyses  of 
such  moulding-sands  as  those  with  a  natural  bond, 
particularly  the  sands  of  value  to  the  steel  industry, 
we  obtain  little  information  which  is  of  practical 
utility.  It  is  true  we  learn  that  lime,  magnesia, 
potash,  and  soda,  if  present  at  all.  should  be  in 
small  quantity,  but  we  gain  little  information  as 
to  what  compounds  in  the  sands  are  responsible 
for  their  success. 

Steel-founders  have  long  said  that  bulk-analyses 
of  such  sands  are  practically  useless.  As  an 
example,  we  may  quote  the  analysis  of  a  valuable 
sand  for  steel-casting  : — 

SiO 84°7 

AljOj    6-85 

Fe.O,    7-2 

CaO  0-1 

MgO      0-2 

Loss  on  ignition     3-9 

Total    102-95 


If,  however,  a  chemical  analysis  be  made  of  each 
grade  in  a  sand,  we  obtain  much  valuable  informa- 
tion. In  high-class  moulding-sands  (with  natural 
bonds),  certain  grades  such  as  coarse  sand  and  clay 
are  strongly  in  evidence,  others  like  fine  sand  and 
silt  are  subordinate.  Usually  the  coarse  sand  is  one 
of  the  highly  refractory  silica  sands  like  those 
discussed  earlier  in  the  paper.  It  is  almost  entirely 
composed  of  quartz-grains, sometimes  bearing  thin 
pellicles  of  ferric  oxide.  Felspar  grains  are  occas- 
ionally seen,  but  are  usually  uncommon.  Other 
minerals  are  so  rare  as  to  be  practically  absent. 

Except  for  certain  iron-casting  work  and  for 
brass-moulding,  where  smooth  surfaces  are  required, 
fine  sand  and  silt  are  practically  absent.  The  clay 
grade  is,  however,  of  the  utmost  importance- 
Coarse  high  silica  sand  has  no  bond  in  it  and  would 
not  stand  up  as  a  face.     The  clay  yields,  with  the 
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water  it  adsorbs,  the  "  glue  "  which  holds  the 
coarse  quartz-brains  together  even  at  high  tempera- 
tures- A  chemical  analysis  of  the  clay -grade  is 
therefore  very  desirable.  The  clay  must  be  as 
refractory  as  possible.  Ideally  it  would  be  merely 
silicate    of   alumina    (kaolin),    but    unfortunately 

kaolin    ba8  ii'>  great    hinding   p  l'irei -lay 

itself  is  occasionally  added  to  silica-sands  as  a 
binder. 

A-  indicating  the  importance  of  grading  in  the 
matter  of  size  and  proportion  of  grains,  i  1m- 
following  tables  are  of  interest.  The  most  useful 
classification   into  grades  is  as  follows: — 


This  perfection  of  grading  is  Bought  in  order 
that  the  melting  of  the  batch  containing  the  sand 
may  be  even,  rapid,  and  regular,  producing  a 
homogeneous  gla-s.  if  fine  silicious  materia] 
is  present,  it  tends  to  "blow  out,"  thereby  not, 
only  altering  the  composition  of  the  glass,  bul  also 
helping  to  choke  the  flues.  Silica  sands  us< 
furnace-hearths  should  not  be  too  fine  in  grain, 
or  they  frit  too  easily  and  lose  their  refractory 
■  haracier.  Aylesbury  and  Aylesford  sand,  though 
highly  quartsose  and  refractory  as  the  following 
chemical  analyses  show,  are  rather  too  fii,,-  in 
grain. 


Greater  than  2  mm.    diam Gmvel. 

Qnatet  thar   l   mm,  dlam.  and  lens  than  2  mm Very  mane  sand. 

and  leea  than  1  mm Coaree  sand. 

Creator  than  0*241  mm.  diam.  and  less  than  0-5  mm Medium  sand. 

than  ill  mm.  dlam.  and  less  than  0-25  mm Fine  sand. 

-  t  li  hi  0-86  mm.  dlam.  and  less  than  0-1  mm Superfine  sand  or  coaree  silt. 

Greater  than  0-01  mm.  diam.  and  less  than  0-05  mm Silt. 

Less  than  001  mm Clay  or  mud  grade. 


Sand-graJ  <■. 
\  Silt  grade. 


Table  I. 

.Some  natural  moulding-sands  for  steel-casting. 
Mechanical  analyses  obtained  by  ehitriation  :    Percentage  weights. 


>1  mm. 

>  0-5 

and 

<1  mm. 

>0-25 
and 
<0-5. 

>01 
and 
<0-25. 

>0-05 
and 
<01. 

>0-01 
and 
<005. 

<001. 

Total 
sand-gradt 
>t<  1  mm. 

- 

7-5 
0-6 
0-6 
4-5 
0-5 

64-9 

18-0 

37  3 

57-7 

3-4 

120 
62-7 
42-7 
160 
70-5 

10 

33 
3  1 
5-7 

63 

12-3 
15-6 
13-7 
200 
18  3 

84-4 

- 

— 

806 

1-8 
1 

78-2 

74  4     • 

Table  II. 

Mechanical  analyfes  of  "  mUturcs  "  used  for  steel-casting. 


>1  mm. 

>0-5 

and 

<1  mm. 

>0-25 
and 
<0-5. 

>01 
and 
<0-25. 

>005 
and 
<01. 

>001 
and 

<o-ui. 

<0-01. 

Tolal 
sand-grade 

65 
0-4 
2-7 

302' 

2-5 
0-8 
2-2 

8-5« 

10-4 

158 

16-8 

7-7 

57-8 
64  7 
61  9 
23  5 

OS 
01 
01 

11 

4-8 
2  i 
2  2 

9-3 

17  7 
15-8 
14  1 
IS-7 

77  2 

M  -7 

759 

•  Contains  much  clinker. 


In  each  of  these  it  will  be  observed  thai  the 
coarse  and  medium  sand-grade  is  high,  and  the 
daj  grade  comparatively  high,  but  that  the  per- 
...-  of  One  sand  and  silt  is  very  low.  This  is 
an  important  characteristic  of  all  good  moulding- 
sands.  The  predominant  coarse  sand  ensures 
that  the  mould  shall  be  open,  containing  adequate 

pore-spare    fur    the    free    passage    of    air,    vapours. 

and  L'ases.  The  clay-grade  provides  the  refractory 
bond,  which,  with  water,  unites  tin-  large  grains 
together,  but  the  quantity  of  clay  is  of  course  not 
sufficient  to  lill  the  Interstices  between  the  grains 
(the  pore-space  is  probably  about  40%  of  the  whole), 
land  and  silt,  which  would  tend  to  pack  up 

and   till  all  the  pore-spai  e.  are  pr.-n  t  i.  ally  missing. 

Good  sands  for  greenBand-moulding  are  therefore 
non-graded  materials,  i.e..  they  are  made  op  of 
a  mixture  of  grades  and  of  such  different  materials 
as  .  lay  and  sand,      (das.s-s.inds  on  the  other  hand 

should  be  exceedingly  well-graded,  as  the  following 
analysis  of  Lynn  sand  indicates: — 

>6-5mm..  nil;  >0-2.">  A  <0-6,  94-8  j  <"l  & 
<0-25,  4-9;  >""1  &  <0-l,  0-2 ;  <0-01,  0-1  ; 
total   sand-grade  >0-l    mm.,    90-7 


Aylesbury.  Ayk  -1-  rj. 

%  % 

SiO, 99-80  99-06 

A1.0,    0-S2 

Fc,0 0-03  0-04 

CaO  tr.  i'  17 

KtO 0-04  »-« 

jja,0    none  "II 

Loss  on  Ignition 0-22  0-2? 


100-41 


100-41 


Leighton  and  Lynn   sands  which,   though   lew 
pure,  are  coarser,  prove  to  be  much  more  suitable. 

Sands  with  an  aluminous  bond  (kaolin),  li>* 
from  1 1  ut  tons  A  in  ho,  of  value  for  fettling  pin 
are  obviously  not  well-graded.  The  rhi 
and  mechanical  analyses  of  such  a  sand  arc  a» 

follows  : — 

sio, »*■• 

«.o.  f-g 

Fe,<>,    

i  ,n  O'M 

....  .4 
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>0-5  &  <1  mm..  1-4%  ;  >0-25  &  <0-5,  84-9  ; 
>01  &  <0-25,  7-5  ;  >001  <fc  <0-l,  4-1  ;  <001, 
2-1  :    total  sand  grade  >0-l.  93-8%. 

In  t lie  case  of  the  red  sands  of  Triassic  (Bunter) 
age.  of  which  Birmingham  sand  is  a  well-known 
example,  the  clay  or  mud-grade  which  serves 
as  a  bond  is  not  hydrated  aluminium  silicate,  but 
ferric  oxide.  The  same  character  is  observed  no 
matter  where  the  sands  are  found — Birmingham, 
Stourbridge,  Kidderminster,  Wolverhampton,  Run- 
corn. Ormskirk,  Worksop,  Hensall,  Heck,  Don- 
carter.  Mansfield,  Belfast,  etc.  In  all  cases  there 
is  a  thin  pellicle  of  iron  oxide  around  each  of  the 
grains  of  quartz.  This  iron  oxide  possesses,  to  a 
remarkable  degree,  the  power  of  holding  a  film 
of  water  by  surface  tension,  and  so  making  a 
strong  bond  between  the  grains.  A  characteristic 
property  of  all  good  moulding-sands  is  their  water- 
ca' rying  capacity.  Many  will  hold  as  much  as 
10  or  12  °0  of  water  without  being  really  wet. 
Some  mechanical  analyses  of  these  Bunter  sands 
are    as    follows  : — 


chemical  composition  of  the  sand.  Further,  if 
he  should  know  the  mineral  composition  of 
British  sands  and  the  chief  of  foreign  supplies, 
he  will  be  able  to  identify  any  sample  referred  to 
him,  or  to  say  whether  successive  consignments 
of  sand  come  from  the  same  quarry  or  bed. 

Silica  itself  exists  in  sands  in  several  different 
mineral  forms,  as  quartz,  opal,  chalcedony,  etc., 
and  after  the  sand  has  been  subjected  to  high 
temperatures  for  considerable  time,  as  tridymite 
and  cristobalite.  It  is  a  fact  which  is  the  outcome 
of  experience  that  crushed  silicious  rocks  such 
as  vein-quartz,  quartzites,  and  certain  sandstones, 
do  not  make  as  satisfactory  glass  as  ordinary  pure 
sands.  The  batch  containing  crushed  rocks 
requires  greater  heat  to  bring  it  into  the  molten 
state.  Whether  this  is  because  of  the  presence 
of  two  allotropic  low  temperature  forms  of  quartz 
differing  crystallographically  and  physically,  one 
possibly  as  a  cement,  of  the  different  hydration 
of  the  silica  acting  as  matrix,  or  of  the  presence 
of  certain  inclusions  in  the  quartz,  is  not  known. 


>0-5 
and 

<1  mm. 

>0-25 
and 
<0-5. 

>01 

and 
<0-25. 

>0-05 
and 
<0-l. 

>001 
and 
<0-05. 

<0-01. 

Total 
sand-grade 
>0-l  mm. 

40 

1-8 

0-2    - 

tr. 

tr. 

0-4 

300 

40-6 

6-5 

33-5 

4-3 

3-0 

43-75 

46-0 
77-9 
51-8 
77-8 
30-9 

6-0 
51 
6-0 
2-9 
5-3 
15-5 

16-25 

6-5 

7-1                1-3 

7-8                40 

12-6 

50  2 

77-75 

88-4 

84-2 
85-3 

82-1 

Belfast     

34-8 

and  a  bulk  chemical  analysis  of  that  from  Belfast 


SiO, 81-47 

Al,Oj    8-84 

TiOj      0-35 

Fe,0,    1-84 

CaO  0-86 

MgO      0-81 

KjO 2-78 

N»,0     1-50 

Loss  on  ignition     2-24 

Total     100-69 

Such  sands  are  used  very  largely  for  the  casting 
of  iron  and  brass,  and  for  steel  where  the  conditions 
are  not  very  exacting,  nor  the  temperature  attained 
very  high.  There  is  no  danger  either  of  the 
setting  in  of  reducing  conditions  which  would  yield 
bhe  easily  fluxed  ferrous  silicate  if  the  temperature 
ivere  sufficiently  high. 

Mineral  composition. 
Little  need  be  said  at  this  stage  as  to  the  bearing 
of  the  mineral  composition  of  sands  used  in  glass- 
making  or  metallurgical  practice.  It  has  been 
ovident  throughout  the  foregoing  remarks  that 
not  merely  are  the  chemical  elements  present  of 
significance,  but  that  their  state  of  combination, 
i.e.,  the  minerals  present,  is  also  important.  Zircon 
(ZtSiO,),  rutile  (Ti02),  limonite  (2Fe20„3H.O), 
and  ilmenite  (FeTiOa),  among  others,  are,  for 
example,  very  harmful  in  glass-making.  The 
presence  of  felspar  may  be  a  distinct  advantage. 
On  the  other  hand,  in  sands  to  be  used  as  refractory 
bodies,  felspar  is  inimical.  Similarly,  dolomitic 
and  calcareous  sands  (containing  dolomite 
IMg.CajCOj  and  calcite  CaC03)  are  known  to 
be  very  objectionable.  Chemical  analysis  is  a 
long  and  tedious  process.  The  geologist,  making 
a  rnineral  analysis  by  separating  the  various 
minerals  of  different  densities  by  means  of  a  heavy 
liquid,  such  as  bromoform,  and  examining  them 
under  the  microscope,*  can  determine  at  once  the 
suitable  or  harmful  minerals  present,  and  obtain 
an  idea  of  the  qualitative  and  relative  quantitative 

•  Memoir,  p.  18. 


Apart  from  the  "  allogenic  "'  minerals  in  sands 
derived  from  the  breaking-down  of  older  rocks, 
there  are  also  "  authigenie  "  minerals,  formed  when 
the  sand  was  laid  down  or  at  some  subsequent 
time.  Of  particular  significance  in  this  connection 
may  be  the  colloidal  minerals  such  as  gelatinous 
silica,  glauconite  (iron  potassium  aluminium 
silicate),  etc.  Much  of  the  ferric  oxide  in  sands 
has  been  derived  from  the  decomposition  of 
ferruginous  minerals,  and  it  is  noteworthy  that 
some  of  the  most  successful  steel-moulding  sands — 
with  the  strongest  bond  and  velvety  grip — such  as 
the  "  Belgian  Red  "  and  "  Yellow  "  (Diestian) 
and  "  Cornish  Red  "  (Pliocene  deposits,  St. 
Erth),  owe  their  colour  to  iron  oxide  and  are 
associated  with  glaueonite-bearing  deposits. 
Other  important  high-silica  sands  used  in  casting 
work,  such  as  those  from  Leighton  Buzzard  and 
Lynn  (Lower  Greensand),  contain  seams  in  which 
glauconite  occurs.  Colloidal  silica  may  be  in  itself 
an  important  bond.  As  we  have  seen,  china-clay 
or  kaolin  is  also  a  decomposition  product,  usually 
being  formed  from  felspar.  The  question  is  one 
upon  winch  we  have  very  little  information, 
and  which  will  repay  the  investigator  who  follows 
it  up.  The  presence  of  small  quantities  of  certain 
minerals  may  influence  to  a  marked  extent  physical 
changes  and  mineral  conversions  in  sands. 

In  speaking  of  sands  required  for  metallurgical 
practice  and  glass-manufacture,  those  used  as 
abrasives  should  not  fail  to  receive  attention. 
Usually,  fairly  coarse  sands  are  employed;  the 
rougher  the  work  the  coarser  the  sand  used.  The 
sand  should  be  made  of  a  tough  mineral,  such  as 
quartz,  with  a  very  poor  cleavage,  and  while  the 
grains  need  not  be  angular,  they  should  not  be 
highly  rounded.  The  sand  should  be  dry  and  well- 
graded,  so  as  to  slip  freely  through  the  feeding- 
funnel  and  jet.  Aylesbury,  Lynn,  Leighton,  and 
river  sands,  besides  those  from  Belgium  and 
Fontainebleau,  have  been  successfully  used  Road- 
grit  from  roads  made  of  flint  is  a  valuable  and 
effective  abrasive,  a  fact  fully  recognised  by  the 
motorist  and  cyclist  1  Almost  any  "  sharp  "  sand 
(i.e.,  well-graded  and  containing  no  silt  or  clayey 
matter)  used  in  the  works  for  any  other  purpose  is 
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likely  to  be  of  value  as  an  abrasive.  In  the  fJ.S.A. 
garnet -sands  have  been  similarly  used.  The  mineral 
garnet  is  hard,  tough,  and  possesses  a  pom-  cleavage. 
Artificial  products  such  as  cat bnrundum,  have  in 
1  attain  directions  largely  replaced  da1  oral  produi  ts 
lik.  emery  (corunJuni)  and  quartz.  Natural 
minerals, each  as  quart»vwhicb  are  not  toohardj 
,  however,  advantages,  as  in  the  grinding  oi 
plate-glass. 

c  ,1.  ral  observations. 
In  the  above  notes  an  attempt  has  been  made 
to  show  quite  as  clearly  what  we  do  not  know 
and  iii  what  directions  research  would  be  proHt- 
able,  as  to  indicate  the  present  extent  of  our 
knowledge.  The  glass-sands  of  the  t  nited 
Kingdom — their  properties,  composition,  and  1. 'ca- 
tion, have  now.  under  the  auspices  of  the  Minis!  ryoi 
Munitions,  hen  dealt  with  fairly  thoroughly. 
It  1-  clear  thai  the  country  can  he  entirely  self- 
BUpporting,  even  in  the  matter  of  optical  L'lass. 
The  importance  of  the  inquiry  into  the  resources 
of  such  sands,  and  of  the  publication  of  the  results, 
'has  been  testified  to  by  those  interested  in  the 
industry  all  over  the  country.  The  question  of 
British  supplies  of  refractory  sands,  especially 
those  used  in  the  steel  industry, is,  if  anything, even 
more  urgent.*  .Much  preliminary  research  work 
into  the  properties  of  such  sands  is,  however, 
required  before  all  the  suitable  supplies  can  be 
located.  The  requirements  must  first  be  well-known 
and  an  idea  obtained  of  the  reasons  for  the  suit- 
ability  of  the  good  materials. 

British  resources  of  high-silica  sands  for  steel- 
moulding,  furnace-fettling,  crucible-making,  etc., 
mav  be  "dealt  with  without  much  further  work — 
most  of  the  best  base  already  been  described  as 
glass-sands.  The  supplies  suitable  for  making 
silica  and  sand-lime  bricks  need  investigation. 
Recent  developments  have  shown  that  large 
supplies  of  sands  exist  suitable  for  the  former 
purpose,  the  successful  standard  of  composition 
being  lower  than  was  expected  previously.  A 
complete  statement  oi  British  resourcesof  moulding- 
sands  with  natural  bonds  is  v. -ry  desirable,  espet  ially 
those  of  value  in  such  a  key-industry  as  Bteel- 
f minding.  It  is  only  in  this  direction,  if  any  at  all. 
that  the  importation  of  foreign  supplies  is  justili- 
able. 

The  production  of  steel  by  the  Bessemer,  or  its 
modification,  the  Tropenas  process,  is  doubtless 
declining,  and  that  by  the  open-hearth  process 
increasing.  The  demands  of  the  steel  upon  the 
sand  in  the  former  process,  in  which  very  high 
temperatures  are  1  cached,  are  much  greater, 
whereas  few  difficulties  are  experienced  in  finding 
sands  suitable  for  casting  steel  made  by  the  latter 
process.  Natural  bonds,  too.  appear  to  be  passing 
in  favour  of  such  artificial  ones  as  dextrin,  flour, 
treacle,  sugar,  etc.  High-silica  sands,  of  which  in 
Britain  we  have  an  abundance,  will  then  come  into 
their  own. 

Above  all,  the  economic  considerations  dominate 
the  questions  of  production.  Foreign  glass-sands 
were  imported  into  this  country  before  the  war. 
not  merelv  on  account  of  their  supposed  superiorit  y 
of  quality,  but  because  they  were  frequently 
transported  as  ballast,  and  could  be  delivered  t 
British  works  at  a  pi  ice  much  lower  than  our  nativ  e 
sands.  The  same  remark-,  apply  to  certain 
refractorv  sands.  At  the  present  moment,  it  is 
not  so  much  the  cob!  a^  the  difficulty  of  transport 
which  has  to  be  considered  :    what   is  the  nearest 

suitable   supply   "I    -and    to   every    works?       When 

peace    conditions    return,    the    governing    factor 

will  again   be  one  Of  OOSt,  and  only  b\  the  working 
of    British    supplies  on  an  extensive    seal. 

operative  action,  by  careful  ami  up-to-date  treat  - 

•  Since  this  was  written,  the  systematic  invcstlg.iti on  ol 
British  resources    nt   such   sands   has   b.-cn  andertakan   by  tot 

writer  at  the  request  of  the  Ministry  of  Munitions  of  V  II 


ment  of  the  materials,  by  increasing  inland  water- 
transport,  and  by  reduction  of  railway  freights,  shall 

we  be  able  to  remain  self-supporting  as  an  island 
Kingdom. 


Thursday.  Morning. 


INDUSTRIAL  IT  KI.  I'KOM  G  vS  WORKS. 

BY    i:.    W.    SMITH,     M.SC,   F.I.C. 

(Chief  (  hemist,  Gas  Department,  Birmingham). 
The  industrial  world  Boemw  to  be  at  la-t  awaken- 
ing to  a  proper  appreciation  not  only  of  the 
magnitude  and  importance  of  the  gas  indu-i 
but  of  its  value  as  a  relatively  untapped  source 
of  fuel  of  the  most  useful  and  nationally  efficient 
kind. 

It  i-  generally  agreed  that  the  use  of  raw  c, i.il 
for  most  purposes  is  wasteful  of  one  of  the  most 
important  assets.  It  is  to  be  hoped  that  the  day 
will  soon  come  when  no  coal  will  be  used  for  any 
heating  processes — whether  it  be  in  boiler  firing 
or  in  the  domestic  grate.  In  this  country  lie- 
latter  has  be.  dine  a  national  institution  which  it 
is  difficult,  largely  from  convention  and  senti- 
mental reasons,  to  abandon.  The  war  has  >till 
further  encouraged  the  use  of  other  forms  of 
heating  and  the  advantages  have  been  so  gi 
that  1  believe  the  old  prejudice  in  favour  of  the 
coal  fire  has  at   last   been  broken  down. 

During  the  year  ending  March  31st,  1917,  the 
quantity  of  town's  gas  made  in  Birmingham  was 
over  eleven  thousand  million  cubic-  feet,  of  which 
nearlv  ten  thousand  millions  was  obtained  from 
the  carbonisation  of  over  800,000  tons  of  coal. 
The  remainder  was  carburetted  water  gas.  pro- 
duced from  nearly  5,000,000  galls,  of  petroleum 
oil  and  over  37.UU0  tons  of  ok.-. 

Of  the  gas  sold,  nearly  so    ,  was  used  for  heating 
and  power  purposes,  domestic  and  industrial. 
this    over   20%    "as    used    in   industrial    heal 
processes  and  nearlj    1  10%  for  motive  power, 
far  this  year  the  gas  output  amounts  to  over  1 1  I 
more  than  in  the  corresponding   period  last   year. 
an  increase  due  almost  entirely  to  heating  pro- 
cesses. 

Gas  is  not  the  only  type  of  fuel  produced  on  the 
works.     The  800,000  tons  of  coal  yielded   nearly 
570.000   tons  of  coke,  of  which    lti-55%   was  u 
for  fuel  on  the  works  and  83-45%  was  avail 

for  sale,  or  about  487.000  tons.     Over  24.000. I 

gallons  of  tar  was  also  produced,  and  from  il 
would  be  obtained  benzol  suitable  for  motor  Bpirii 
and  8  million  gallons  of  eivo-otc  suitable  for 
boiler  firing,  such  as  is  used  in  the  Navy. 

The  national  aim  should  be  so  to  use  the  coal 
supplies  that   the  maximum   national  value  1 
be   obtained.     Even   if   coal   distillation   were   to 
cost  so  much  that  the  net  value  obtained  \. 
less  than   the    net  value  obtained   by    the  direct 
combustion    of    coal,    the    indirect     value    to    the 
countrv  for  home-produced  residuals  would  just 
an  increased  cost,  but  as  a  matter  of  fact  it  pays 
to  carbonise  coal  rather  than  burn  it. 

The  gas  industry  distils   coal  for  the  gas,  and 
the  value  of  the  by-products  goes  !••  the  redui 
of   the  price  of   gas.     The  coking  industry   e\i-t- 
mainlv  for  the  production  of  a   special  c..ke,  and 
the  by-products  reduce  the  price  of  coke.     T 
is  no  necessitv  for  this  distinction  and  there  1 
satisfactory   reason  why  the  gas  industry   should 
not  produce  more  blast-furnace  cokeor  morecoke- 
oveii    gas  made   available  and   suitable   for   I 

use.     At  our  Saltley  works  we  have  '""'  ovens  w 
the   Koppers  type  in  which  quite  excellent 
furnace  coke  is  produced.     '1'be  whole  "I  th< 
is    available    for    sale,    unlike    other    methods   fll 
,  arbonisation.    because   the   ovens  are    heated    by 
mean-    of    external    producers    in    which    intern 
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cheap  fuel  is  used.  The  whole  of  the  coke  dust 
produced  on  these  works,  for  which  there  is  little 
sale,  is  being  converted  after  mixture  with  70% 
slack  into  producer  gas  for  heating  the  ovens,  and 
about  45  lb.  of  sulphate  of  ammonia  per  ton  is 
recovered  as  a  by-product  per  ton  of  dust. 

Many  gas  works  find  a  ready  sale  for  unscreened 
coke  and  consequently  in  those  works  little 
"  sized  "  coke  is  available.  In  most  of  the  larger 
works  there  is  a  considerable  demand  for  special 
grades.  In  Birmingham  we  have  very  extensive 
screening  plants.  The  quenched  coke  is  separated 
into  the  following  sizes  : — 

Large  coke,  9  in.  to  2  in.,  used  for  metal  melting, 
boilers,  drop-forgings.  etc. 

Small  coke,  li  in.  to  2  in.,  used  for  household 
purposes,  drop-forgings,  etc. 

1  in.  :  breeze  —  chain-majdng,  blacksmiths' 
hearths. 

Bean  breeze — blacksmiths'  hearths. 

Pea  breeze — concrete  and  blacksmiths'  hearth. 

Dust — boilers  and  concrete  slabs. 

The  proportions  of  each  material  made  depend 
on  the  coal  carbonised  and  the  particular  type  of 
earbonising  plant  and  on  the  screening  plant. 

The  coke  from  continuous  verticals  is  smaller, 
more  porous,  and  dryer  than  other  coke.  That 
from  intermittent  verticals  is  denser,  harder,  and 
larger.  That  from  stamped  charges  in  the  coke 
ovens  is  large,  lustrous,  dense,  and  hard. 

All  works  make  coke  dust.  There  is  no  con- 
census of  opinion,  however,  as  to  what  constitutes 
coke  dust.  In  Birmingham  this  amounts  to  about 
5  0%  of  coke  made.  When  sized  it  has  the 
following  composition  : — 

20  %       over  screen     9  holes  to  1  sq.  in. 

22-7%     over  screen  16  holes  to  1  sq.  in. 

14-6%     over  screen  36  holes  to  1  sq.  in. 
7-7%     over  screen  64  holes  to   1   sq.  in. 

331%     through  screen  64  holes  to  1  sq.  in. 

In  works  where  such  elaborate  screening  is  not 
employed  the  quantity  of  dust  made  may  in  some 
cases  be  less  than  this. 

Practically  all  our  boilers  are  run  on  coke,  and 
some  of  them  on  coke  dust.  Wherever  there  is 
ample  boiler  capacity  and  a  suitable  boiler  is 
available  coke  dust  may  be  used,  but  the  water 
evaporated  per  hour  will  be  reduced.  The 
efficiency  of  the  fuel,  however,  need  not  be  reduced. 
The  Meldrum  type  of  furnace  has  been  proved 
quite  satisfactory  for  the  purpose.  Here  there  is 
a  deep  fuel  bed  and  low  forced  draught. 

I  have  known  the  results  from  the  Stirling 
underfeed  boilers  working  on  an  inferior  slack,  to 
be  much  improved  by  the  addition  of  30  %  of  coke 
dust.  Coke  dust  alone  is  of  no  use  where  the  boilers 
are  being  pressed. 

Briquettes  are  comparatively  little  used  in  this 
country,  largely  because  they  are  too  dense  to 
burn  without  a  large  amount  of  induced  draught 
and  because  of  their  cost.  Results  are  being 
obtained  now,  however,  which  would  seem  to 
indicate  that  these  troubles  have  been  overcome. 
Briquettes  are  now  being  produced  which  are 
are  hard,  but  porous,  and  require  little 
induced  draught.  In  fact  they  burn  readily — 
without  the  objectionable  dripping  of  pitch — in 
an  open  domestic  grate,  and  give  an  almost  flame- 
less  incandescent  body  of  fuel.  More  should  be 
heard  of  this  fuel  in  the  not  far  distant  future. 

Coke  contains  sulphur,  fixed  and  combustible. 
That  containing  less  than  0-3%  of  combustible 
sulphur  is  suitable  for  braziers,  and  mav  be  used 
in  the  "  dug-outs  "  of  the  firing  line  in  place  of 
charcoal. 

About  ten  gallons  of  tar  is  obtained  from  each 
ton  of  coal.  The  composition  of  the  tar  varies 
with  the  type  of  carbonising  installation  and  the 
condition  of  temperature  to  which  the  distillation 


products  are  subjected.  The  average  quantity  of 
creosote  present  in  the  tar  may  be  taken  as  30  %. 
It  gives  on  distillation  5%  to  200°  C,  85%  to 
300°  C,  and  15%  above  300°  C.  Its  viscosity  at 
60°  F..  taking  rape  oil  as  100.  varies  between 
10  and  16.  Its  specific  gravity  is  104,  and  when 
used  under  boilers  one  pound  of  creosote  will 
evaporate  11-24  lb.  of  water,  a  result  which  is 
nearly  twice  as  good  as  when  coal  is  used. 

Creosote  has  been  used  for  some  time  as  a  fuel 
oil.  There  are  special  oil  burners  for  the  purpose 
which  require  air  pressures  from  0-5  lb.  to  3-0  lb. 
per  square  inch.  The  temperatures  attainable 
are  extremely  high  and  the  cost  of  heating  com- 
pares favourably  with  many  other  fuels.  Oil  is 
not,  however,  so  convenient  as  gas  ;  it  is  more 
variable  in  the  results  obtained,  and^he  burners 
are  liable  to  give  trouble.  Creosote  oil  makes  an 
excellent  fuel  for  boiler  firing  and  metal-melting 
furnaces. 

Gas,  however,  is  the  most  important  type  of 
fuel  produced  on  the  gas  works.  There  is  a 
tendency  at  the  present  time  to  standardise  gas 
quality  for  all  works.  Until  quite  recent  years, 
gas  has  been  made  and  sold  on  the  illuminating 
power  basis.  Now  that  well  over  90  %  of  the  gas 
is  used  for  heating  purposes,  including  the  incan- 
descent mantle,  the  standard  is  being  rapidly 
changed  to  that  of  calorific  value. 

The  standard  minimum  quality  of  gas,  which 
most  undertakings  are  adopting  by  permission  of 
the  Government  Departments  concerned,  is  500 
B.Th.U.  gross.  There  is  nothing  to  prevent 
undertakings  from  providing  a  much  higher  value 
than  this  ;  indeed  they  would  have  to  do  so,  to 
ensure  never  falling  below  the  minimum. 

One  cannot  find  from  published  records  what 
determined  this  standard  of  500  gross — what  were 
the  economic  and  scientific  reasons  for  its  adoption. 
So  far  it  has  not  been  possible  to  produce  such 
a  quality  of  gas  from  an  average  coal  alone  by  the 
usual  methods  of  carbonisation  and  purification, 
and  the  average  works  does  not  possess  a  blue 
water  gas  plant.  It  is  significant  that  the  railway 
companies  are  now  taking  a  keen  technical  interest 
in  the  conditions  of  gas  supply.  They  are  large 
consumers  and  it  has  been  reported  in  the  technical 
press  that  they  suggest  that  there  should  be  a 
limit  to  the  amount  of  inert  gases  allowable  in  the 
gas.  This  may  be  another  effort  on  their  part 
to  ensure  a  higher  standard  of  gas  for  calorific 
value.  There  is  no  doubt  they  would  not  be 
satisfied  with  a  good  quality  blue  water  gas  having 
a  gross  calorific  value  of  300  B.Th.U.,  even  though 
the  inerts  amounted  to  less  than  those  in  a  good 
coal  gas. 

If  500  gross  is  the  standard  agreed  upon,  then 
unless  blue  water  gas  of  good  quality  be  used  for 
dilution  the  inerts  are  bound  to  be  high.  Flame 
temperatures  in  this  case  suffer,  and  consequently 
low  inerts  are  necessary  to  the  highest  temperature 
operations,  and  to  incandescent  lighting.  I  have 
seen  cupro-nickel  furnaces,  taking  250  lb.  of  metal 
per  heat,  worked  with  blue  water  gas  having  a 
calorific  value  of  300  gross.  The  temperature 
necessary  is  almost  1700°  C.  and  the  B.Th.U. 
required  per  pound  of  metal  compared  favourably 
with  the  B.Th.U.  expended  when  coal  gas  is 
used.  In  normal  times  the  cost  of  this  heat  (as 
B.Th.U.)  is  about  the  same  in  either  case.  The 
Heating,  Lighting  and  Ventilating  Committee  of 
the  University  of  Leeds  and  the  Institution  of  Gas 
Engineers,  is  now  making  a  study  of  this  question. 
They  are  making  a  very  practical  effort  to  evaluate 
gases  of  varying  quality  and  composition  for 
various  purposes.  The  range  of  quality  will  be 
a  wide  one,  and  the  results  of  their  work  when 
co-ordinated  with  the  economic  production  side, 
should  make  it  very  much  easier  for  the  gas 
engineer  in  deciding  what  gas  he  should  make, 
to  give  the  greatest  service  to  the  consumer. 
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I  axaof  the  opinion  that  gas  engineers  should  carbo- 
nise their  coals  so  as  to  obtain  the  highest  calorific 
value  multiple  (make  per  ton  ■  cal.  value).  The 
dilution  ol  the  gas  with  Lnerte,  whether  from  the 
furnaces  or  by  another  means,  will  not  affect  the 

multiple  ;i]>i>i iahly  because  as  tie-  volume  ol'  ;';is 

made    is   increased    the   quality    is   proportionately 

reduced.  The  poorer  the  quality  ol  gas,  however, 
the  lower  is  the  efficiency  of  extraction  ol'  by- 
products and   the  costs  all  round   the  works  and 

distribution  costs  will  be  increased  per  ton  of  coal. 
There  is  no  sens.,  whatever  in  distributing  nitrogen 
and  other  inerts.  The  consumer  has  a  limitless 
supply  of  these  gases  in  a  more  convenient  form 
mixed  with  ox\  gen. 

So    far    ;ls    possible    the    gas    consumer    would 

naturally  like  to  buy  his  gas  with  the  precision 
obtainable  when  buying  electricity.  To  the  con- 
sume!- extreme  accuracy  in  volume  measurement 
is  rather  wasted  energy  when  the  figures  presented 
do  not  necessarily  base  any  relation  to  B.Th.tJ. 
supplied.  The  conditions  prevailing  during  the 
war  on  many  works,  are  anything  but  normal 
however.  There  are  many  factors  that  militate 
against   the  delivery  of  as  good  a  service  of  gas 

as  is  desirable.       Most    of  the  difficulties  have  been 

Insuperable.  After  t ho  war.  when  it  is  possible 
for  statutory  standards  to  be  again  observed,  then 
the    consumer    should     have     little    of     which     to 

complain. 

I  take  it  as  an  extremely  healthy  sign  that  com- 
binations of  railway  companies,  chambers  of 
commerce,  and  ratepayers'  associations  are  giving 
more  attention  to  gas  matters,  and  so  far  as  their 
interest  and  criticism  is  intelligent  and  well- 
informed,  it  cannot  but  be  of  enormous  value 
to  the  industry,  although  it  is  to  be  expected  that 
for  various  reasons  "  gratuitous  interference  "  may 
easily  lie  resented. 

Internal  versus  external  producers  for  retort  setting. 

It  is  the  usual  practice  for  retort  settings  to  be 
heated  by  means  of  internal  producers — that  is 
prodrcers'  built  into  the  retort  setting.  For 
horizontal  and  inclined  retorts  this  has  the 
following  advantages: — (1)  The  fuel  is  fed  hot 
from  the  retort  into  the  producer  (this  does  not 
bold  for  vertical  retorts).  (2)  The  producer  gas 
pisses  immediately  from  the  producer  into  the 
retort  setting,  so  conserving  the  sensible  heat  of 
the  gas  for  heating  the  retorts.  (3)  The  radiation 
lossas  from  the  producers  may  be  largely  ignored 
as  it  is  surrounded  by  the  setting  to  be  heated. 
(4)  The  capita]  cost  is  less  than  for  external 
producers. 

Some  of  the  drawbacks  may  In-  stated  as  : — 
(1)  A  large  amount  of  labour  is  expended  in 
giving  the  necessary  attention  to  the  fires.  (2)  If 
poor  coal  is  boiir;  carbonised  and  poor  coke  being 
produced,  heats  suiter  and  still  worse  results  are 
obtained  than  if  good  heats  had  been  maintained. 
(3)  Heats  fluctuate  while  firing  and  clinkering, 
and  this  is  likely   to  reduce  the  life  of  the  setting. 

The  composition  Of  gas  produced  from  coke  in  an 


co„    o-: 


o. 


0-5 


internal     producer     is 

CO,  82-5  ;H„  9-9  I  CH«,  1-6;~N.,  59-2%.  Calorific 
value  112  net.  Make  of  gas  per  ton  of  coke, 
HMt.OOO  cub.  ft.  Tonnage  of  coke  used  per  ton  of 
coal  carbonised,  0- 10.  Producer  u.'ts  used  per  ton  of 
coal  carbonised,    10,000  cub.  ft.     Temperature  of 

producer  gases,    850     C.      Sensible    heat     in     1    cub. 

ft.  of  producer  gas,  29-0  B.Th.TJ.  Therefore  total 
heat  in  entering  setting  por  ton  of  coal  carbonised 

is    1.11(1.000. 

If  external  producers  were  used  making  a  gas 
of  130  H.Th.r.  not,  then  10,850  cub.  ft.  of  this 
gas  would  be  required  per  ton  ol  coal  carbonised. 

At    1  .1.1.    per    1 >    cub.    ft.,    the    cost    Of    heating 

would  be   Is.  .",il.  per  ton  of  coal  carbonised. 


The  cost  of  internal  producer  gas  would  include 
not  only  the  cost  of  the  i  oke,  but  labour,  and 
maintenance,  interest  and  depreciation,  super- 
visional  and  standing  charges,  dissectable  to  the 
interna]  producer. 

Labour     2-4d.  per  ton  of  coal  carbonised. 

Coke     24-0,1. 

Maintenance    2-5,1. 

Int.  und  dop.  15%  l-0d. 

Total     30.0d.  C's    6d.) 

This  rough  computation  at  least  indicates  that 
further  trials  of  external  producer  gas  are  justified. 

The  following  should  be  noted  in  connection 
with  the  external  producer  :-— (1)   The  capital  cost 

is  high.  (2)  Regulation  of  heats  is  simpli .   (3) Then 

is  ample  latitude  in  the  type  of  fuel  to  be  used. 
(!)  If  cheap  coal  slack  with  over  1%  nitrogen  is 
obtainable  then  sulphate  and  tar  recovery  is 
possible,  (o)  Once  producer  gas  is  available  it 
may  be  used  for  electrical  generation  and  excess 
gas  for  boiler  heating,  (ti)  It  releases  coke  for 
sale.      In  some  districts  this  is  an  advantage. 

On  our  horizontal  and  continuous  working  verti- 
cal test  plants  in  Birmingham  tests  have  been 
arranged  for  external  producer  heating.  Very 
shortly  information  will  be  available  on  this  subject. 

Low  temperature  carbonisation. 

This  subject  has  been  the  topi--  of  man.  pa]  enj 
and  discussions  during  recent  years.  There  seems 
to    be    no    general    agreement .    however,    as    to    1 1  •■ 

object  of  commer  dally  developing  low  temperature 
carbonisation. 

The  experimental  work  of  the  experi 
research  chemists  indicates  the  great  differences  in 
results  obtainable  between  low  and  high  tem- 
perature conditions.  Those  who  have  attempted 
to  extend  the  processes  from  the  laboratory  7Tngj 
to  a  practical  working  scale  have  varied  in  their 
aims.  Some  in  the  early  days  have  hoped  for 
high  benzol  yields,  others  have  expected  the 
high  tar  yields  to  justify  the  process,  while  still 
others  have  had  as  their  main  object  the  produc- 
tion of  a  solid  fuel  that  would  burn  easily  in  the 
domestic  grate  without  producing  smoke. 

I  think  that  those  who  are  in  closest  touch  with 
many  of  the  processes  that  have  been  and  are 
being  tried  agree  that  so  far  no  really  satisfa 
results  have  yet  been  obtained.  This  does  not 
mean  that  there  is  nothing  in  low  temperature 
carbonisation.  I  do  not  oelieve  there  has  beafl 
suffii  ient  competent  research  work  carried  out  to 
enable  one  to  pass  an  opinion  either  way.  If  one 
judged  by  the  average  published  results  no  more 
would  be  heard  of  the  process. 

The  saving  in  freight  brought  about  bj  the 
introduction  of  a  centralised  low  temperature 
power  scheme  at  the  pit  mouth  is  now  recognised 
to  be  a  delusion.  The  solid  fuel  produced  will 
occupy  a  much  greater  bulk  than  the  original 
coal,  will  stand  less  handling — unless  briquettes 
are  made  of  it,  and  this  is  not  yet  a  pra 
scheme  and  the  fuel  will  have  to  be  distribute, I 
to  many  small  domestic  consumers.  If  this  fuel 
were  completely  gasified  at  the  pit  it  would  lie 
better',  but  it  is  doubtful  whether  there  would  be 
a  sufficient  outlet  for  the  power  produced  i 
from  a  uselessly  small  plant. 

In  any   case  the  energy  in  the  coal   ^as   r 
much  less  than  that   from  high  temperature  car- 
bonis.ition,  and  it  is  doubtful  whether  the  lb 
return  from  the  washed  tar  oils  will  be  a  suffii  ient 
justification  for  the  process. 

The  Government    should   initiate  a  scheme  for 

putting  the  best  brains  and  experi. -nee  into  the 
subject.  Chemists  and  engineers  with  wide  ear- 
lionising  experience  should  be  given  the  subject 
to  work  out  to  a  conclusion. 
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The  experience  gained  in  the  past  by  others 
should  be  pooled  and  dissected.  It  is  extremely 
doubtful  whether  any  of  the  present  suggested 
retort  installations  are  likely  to  be  satisfactory. 

Discussion. 

The  President  said  it  was  with  satisfaction 
that  he  was  able  to  say  that  one  of  the  activities 
of  the  new  Department  of  Research  would  be  in 
the  direction  of  investigations  similar  to  those 
which  Mr.  Smith  bad  suggested.  The  Fuel  Board 
of  that  Department  had  decided  that  it  was  a 
matter  of  national  importance  that  experiments 
should  be  made  which  were  absolutely  unimpeach- 
able in  their  accuracy.  Under  the  present  con- 
ditions it  had  become  the  duty  of  the  State  to  see 
that  the  fullest  possible  information  with  regard 
to  the  utilisation  of  the  fuel  resources  was  made 
available  for  the  nation  at  large.  To-day  negotia- 
tions were  in  a  fairly  forward  state  with  regard 
to  the  appropriation  of  the  land  for  the  purpose 
and  for  the  erection  of  the  necessary  works. 

Professor  Henry  Louis  asked  the  author  if, 
instead  of  giving  the  screening  sizes  in  so  many 
holes  to  the  inch  he  could  give  the  diameter  of 
the  mesh.  The  most  important  point  which  had 
been  raised  was  the  need  for  so  dealing  with  fuel 
as  to  get  the  maximum  value  out  of  it,  but  they 
must  be  very  clear  what  was  meant  by  that  value. 
It  could  be  taken  from  a  great  many  points  of 
view.  It  was  conceivably  possible  to  treat  coal 
so  as  to  get  the  maximum  pecuniary  value  from 
it  and  yet  not  treat  it  in  such  a  way  as  to  get  the 
maximum  benefit  for  the  nation  at  large.  It  was 
also  possible  to  treat  coal  so  as  to  get  the  maximum 
power  value  but  not  to  secure  the  maximum  value 
possible.  It  was  an  enormously  difficult  question 
for  there  were  so  many  different  factors  which  were 
not  fixed  factors  but  necessarily  varied  from  time 
to  time.  He  was  pleased  to  hear  that  the  briquet- 
ting  of  coal  slack  was  receiving  serious  attention. 
He  had  been  urging  on  the  authorities  the  fact  that 
this  was  the  time  for  pushing  forward  with  it. 
Patent  fuel  had  not  found  favour  in  this  country 
to  the  same  extent  that  it  had  on  the  Continent, 
probably  because  there  was  good  coal  at  a  cheap 
rate  in  England.  There  were  a  number  of 
works  making  patent  fuel,  but  probably  three- 
quarters  of  this  was  exported,  very  little  being 
used  in  the  country.  It  was  probable  that  coal 
depdts  would  be  established  at  the  large  centres 
of  consumption,  and  the  large  quantities  of  dust 
which  would  accumulate  at  these  dep6ts  should 
be  utilised  by  setting  up  patent  fuel  factories. 
Pitch  was  not  dear,  and  the  wastage  of  coal  and 
coke  dust  which  was  now  going  on  could  easily  be 
prevented  if  energetic  steps  were  taken  in  that 
direction. 

Mr.  W.  J.  A.  Butterfield  agreed  with  the 
author  that  one  of  the  most  important  points 
to  be  considered  was  the  question  of  the  quantity 
of  inert  gases  in  a  public  gas  supply.  It  was  a 
sign  of  the  healthy  condition  of  the  gas  industry 
that  there  was  now  an  inquiry  from  within  as  to 
that  question,  and  he  thought  they  might  antici- 
pate that  before  long  the  gas  industry  would 
recommend  gas  undertakings  on  their  own  intitia- 
tive  to  keep  the  quantity  of  inert  gas  within 
reasonable  bounds.  One  of  the  most  prominent 
gas  engineers  in  the  country  had  for  years  past 
made  it  a  practice  in  his  own  works  to  keep  the 
inert  gases  within  a  limit — he  believed  it  was  of 
10%.  That  perhaps  was  rather  a  lower  limit 
than  many  gas  undertakings  which  used  water 
gas  were  prepared  to  accept,  but  some  such 
limit,  perhaps  2%  or  even  5%  higher,  should  surely 
be  recognised  as  the-  maximum  permissible. 
Where  water  gas  was  Tised  in  public  supplies, 
it    should     be    used     in    approximately     uniform 


proportions.  It  was  an  intolerable  nuisance  to 
consumers  to  have  one  day  5%  or  10%  of  water 
gas  in  the  mixture  and  another  day  50%,  yet 
there  were  some  districts  in  the  country  where 
that  state  of  things  prevailed.  Many  consumers 
would  rather  pay  considerably  increased  prices 
for  the  gas  provided  they  could  secure  uniformity. 
He  was  pleased  to  hear  that  coke  briquettes  were 
a  greater  success  than  formerly.  That  arose 
particularly  in  connection  with  low  temperature 
carbonisation,  because  the  coke  produced  was 
so  extremely  bulky  that  the  transport  cost  was 
much  higher  for  the  same  fuel  value  than  for 
coal.  It  might  be  possible  to  deal  with  this 
by  pulverising  and  briquetting  it  so  as  to  get 
fuel  which  would  have  some  of  the  compactness 
and  density  of  coal.  In  considering  the  question 
of  low  temperature  carbonisation  it  must  be 
borne  in  mind  that  the  value  of  th«  products  was 
chiefly  their  fuel  value.  Very  few  of  them  having 
a  value  for  any  other  purpose  could  have  much 
effect  upon  the  ultimate  results.  That  being  so, 
it  was  a  question  whether  raw  coal  could  be 
burnt  to  the  same  advantage  as  the  gas,  coke, 
and  tar  resulting  from  carbonisation.  Any  saving 
in  the  fuel  value  obtained  in  the  briquettes  must 
be  more  than  the  fuel  expended  in  the  plant 
used. 

Mr.  J.  Drummond  Paton  pointed  out  that  it 
was  not  possible  to  treat  every  coal  on  the  same 
basis.  There  were  millions  of  tons  of  coal  in  this 
country  which  would  never  be  used  until  low 
temperature  carbonisation  came  into  operation. 
It  was  impossible  to  coke  a  resinous  coal  or  burn 
it  in  a  furnace,  but  it  could  be  utilised  by  a  low 
temperature  process.  He  submitted  that  the 
question  to  be  settled  was  the  relative  value 
of  low  temperature  and  high  temperature  work 
with  various  coals.  They  were  moving  in  the 
direction  of  a  higher  recovery  of  products,  and 
coal  oil  was  one  of  the  most  valuable  assets  of 
this  country.  Enormous  quantities  of  this  oil 
could  be  obtained  by  low  temperature  distilla- 
tion from  coal  left  in  the  mines  to-day.  He 
called  attention  to  the  valuable  investigations  of 
Mr.  Thomas  Lomax,  of  Bolton.  It  was  not 
possible  to  briquette  coal  having  a  high  ash 
content  for  domestic  purposes.  Coal  containing 
20  to  30%  of  ash  could  not  be  briquetted,  but 
it  might  be  gasified.  Regarding  Commissions,  he 
suggested  that  when  such  bodies  were  appointed 
they  should  consist  of  men  who  were  conversant 
with  the  subject  under  consideration. 

Mr.  Smith,  in  reply,  said  that  a  Government 
department  was  taking  up  this  question  of  utilisa- 
tion of  coal  from  the  point  of  view  of  complete  gasifi- 
tion.  The  briquetting  system  he  had  referred  to  was 
not  being  developed  in  Birmingham.  Briquettes 
vvere  being  tried  in  the  city,  but  the  system  was 
being  developed  in  Lancashire.  Ho  had  no 
intention  of  casting  any  reflection  on  the  bona  fides 
of  those  who  were  experimenting  with  low  tem- 
perature carbonisation,  but  he  regretted  that 
more  work  by  properly  qualified  people  was  not 
available.  In  briquetting  low  temperature  fuel 
for  domestic  purposes  a  cost  of  5s.  6d.  per  ton  for 
briquetting  had  to  be  overcome,  so  the  fuel  must 
be  fairly  low  priced. 

Mr.  F.  R.  O'Shaughnessy  said  that  they  were 
being  embarrassed  at  the  Birmingham  sewage 
works  by  the  enormous  amount  of  waste  which 
was  sent  there,  particularly  in  the  shape  of  tar. 
This  had  increased  very  largely  since  the  out- 
break of  war,  owing  to  the  great  growth  of  small 
plants. 

Mr.  Smith  replied  that  he  supposed  producer 
plants  were  in  question  and  it  was  to  be  hoped 
that  the  by-products  were  being  satisfactorily 
recovered. 
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THE    CALORIFIC    VAI.UK    OF    IXDUKTUIAL 

GAS  KOI  s    IM   KL. 

BY    W.    J.    PICKERING 

(Central  Laboratory,  City  Gas  Department, 
Nei  hells,  Birmingham). 
[ABSTRACT.] 

The  chief  object  of  this  paper  is  to  indicate  briefly 
the  results  oi  several  years'  experience  in  testing 
gas  for  calorific  value  at  Birmingham,  and  to 
describe  the  apparatus  and  methods  at  present 
adopted  for  this  purpose. 

It  has  l.iin  rightly  pointed  out  by  several 
authorities  that  the  "  gross  "  calorific  value  given 
by  many  calorimeters  is  not  the  real  "  total 
heating  value,"  owing  to  the  effect  of  certain 
atmospheric  conditions,  as  low  humidity,  etc. 

For  industrial  purposes  it  will  be  sufficiently 
precise  to  define  the  "  Total  heating  value  "  of  a 
gas  as  "  the  number  of  British  thermal  units 
produced  by  the  combustion,  at  constant  pressure. 
of  the  amount  of  the  gas  which  would  occupy  a 
volume,  of  one  cubic  foot  at  a  temperature  of  00°  F., 
if  saturated  with  water  vapour,  and  under  a 
pressure  equivalent  to  that  of  30  in.  of  mercury 
at  32°  F.  and  under  standard  gravity,  with  air 
of  the  same  temperature  and  pressure  as  the  gas, 
when  the  products  of  combustion  are  cooled  to  the 
initial  temperature  of  gas  and  air,  and  when  the 
water  formed  by  combustion  is  condensed  to  the 
liquid  state."  [See  Circular  No.  4.S  of  the  United 
States  Bureau  of  Standards — "  Standard  Methods 
of  Gas  Testing."] 

Apparatus  employed  in  testing. — The  method  of 
testing  must  be  neither  too  long  nor  the  apparatus 
too  complicated,  so  that  a  junior  assistant  can 
readily  carry  out  a  test  at  any  required  time  in. 
sa\  .  ten  minutes,  with  a  margin  of  error  of  1%. 

The  "  flow  "  type  of  calorimeter  is  generally 
used.  "  Flow  "  calorimeters  are  of  two  classes  : 
(1)  those  in  which  the  paths  of  travel  of  produi  te 
of  combustion,  and  water,  are  relatively  short  and 
parallel;  and  (2)  those  in  which  the  stream  of 
water  flows  in  a  long  tube,  arranged  as  a  spiral, 
round  which  the  products  of  combustion  pass 
slowly. 

The  calorimeter  in  general  use  at  Birmingham 
is  of  type  (1),  and  the  Boys  instrument,  as  pre- 
scribed by  the  Metropolitan  Gas  Referees,  is  the 
best  known  in  class  (2). 

Up  to  the  commencement  of  the  present  war, 
the  Junkers  calorimeter  had  been  adopted  for  I 
many  years,  at  Birmingham,  as  the  best  instru- 
ment for  technical  work;  but  after  1914,  as  the 
supply  from  the  Continent  had  necessarily  ceased, 
a  calorimeter  of  similar  pattern  but  with  alteration 
of  several  points  in  the  design,  tending  both  to 
greater  accuracy  of  result  and  longer  life  of 
the  instrument,  was  constructed.  Under  the 
supervision  of  Mr.  J.  Turnbull.  Superintendent  of 
the  meter  shops  at  the  Windsor  Street  Works  of 
the  Birmingham  Gas  Department.  The  cost  of 
construction,  even  in  war  conditions,  has  proved 
considerably  less  than  the  price  of  the  German- 
made  calorimeter.  Fig.  1  illustrates  the  Bir- 
mingham instrument,  which  is  made  chiefly  ol 
20  B.W.G.  tinned  copper.  Improvements  have 
been  effected,  as  compared  with  tho  German 
design,  in  the  life  of  the  instrument,  by  using 
slightly  heavier  gauge  metal  in  the  internal  parts 
exposed  to  the  action  of  the  products  of  com- 
bustion, and  in  the  accuracy  of  the  results  obtained. 
by  improving  the  device  for  mixing  the  water 
before  it  reaches  the  bulb  of  the  outlet  ther- 
mometer. 

The  water  supply  is  led  first  to  the  overflow 
reservoir,  A,  or  "  constant  head."  and  is  adjusted  BO 
that  when  the  proper  flow  through  the  calorimeter 
has  been  arranged  the  overflow  pipe  B  is  working 
slightly.  The  water  travels  down  the  pipe  c  to  the 
quadrant   regulating   cock,    D,   whence    it    passes 


over  the  bulb  of  the  inlet  thermometer.  It  then 
t  ra\  els  down  a  flattened  pipe,  rc,  to  the  base  of  the 
calorimeter  body  and  ascends  the  annular  space 
immediately  adjacent  to  the  chimney,  in  spiral 
fashion,  the  motion  being  determined  by  means 
of  a  continuous  strip  of  metal  arranged  as  a  spiral 
with  2  inches  "  pitch."  On  arriving  at  the  top  the 
water  passes  outwards,  via  four  short  horizontal 
tubes,  p,  into  the  space  above  the  conical  top  of 
chimney,  where  it  receives  the  full  heating  effect  of 
the  products  of  combustion.  It  then  passes  up- 
wards through  a  specially  constructed  series  of 
baffle  plates,  o,  which  ensure  thorough  mixing  of 
the  heated  water  before  reaching  the  bulb  of  the 
outlet  thermometer.  After  tho  latter  has  1  ,  en 
passed,  the  water  enters  a  special  overflow  outlet, 
H,  from  which  it  flows  to  the  "  change-over  "  funnel 
and  so  into  the  colic*  ting'vossel  or  to  waste. 


Birminyhmm  Junkers  calorimeter. 

Fig.   1. 

The  gas  is  burnt  centrally  within  the  chimney 
in  a  special  Bunsen  burner.  I,  fitted  with  air 
regulator,  stop  tap,  and  cone  injector  with  nrndla 
valve  capable  of  adjustment  so  as  to  pass  up  to 
15  cubic  feet  of  gas  per  hour  at  7-  to  8-10ths  inch 
pressure  (water  gauge).  The  products  of  com- 
bustion  pass  up  to  the  conical  dome  of  the  chimney 
and  are  then  diverted  downwards  through  an 
annular  waste  gas  flue.  J,  having  division  ualls 
arranged  vertically  and  radially  \  inch  apart.  Ofcj 
reaching  the  base  of  the  instrument  they  enter  ■ 
common  collecting  flue,  K,  which  carries  a  waste 
gas  thermometer  and  special  baffle  plate,  L.  The 
condensed  water  from  the  waste  gases  falls  into 
the  bottom  casting  of  tho  instrument  and  drains 
through  the  drip  outlet,  M,  into  the  collei  ting 
t  ube  or  to  waste.  Tho  thermometers  for  measuring 
the  temperature  of  inlet  and  outlet  water  aa 
specially  calibrated,  by  comparison  with  a  standard 
thermometer  spei  ially  checked  by  the  National 
Physical  Laboratory,  and  a  correction  card  made 
out  for  each  giving  corrections  (<>  be  applied  for 
every  2°  rise  in  temperature  from  about  8  to 
40°  C.      These  thermometers  are  read,  by  means  of 
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mall  telescopes  attached  to  the  stem  of  each,  to 
he  nearest  0  01°  C. 

Between  the  body  of  the  calorimeter  and  the 
luter  case,  there  is  an  annular  air  jacket,  about 

in.  in  width,  which  prevents  loss  of  heat  from 
he  calorimeter  to  the  atmosphere.  The  instru- 
ment is  readily  adapted  to  the  testing  of  low  grade 
as,  or  producer  gas,  by  adjustment  of  the  cone 
alve  injector  on  the  burner  in  such  a  manner  that 
he  rise  in  temperature  of  the  water  flowing 
hrough  the  instrument  is  kept  at  about  the  same 
gure. 

The  calorimeter  prescribed  by  the  Metropolitan 
fas  Referees  has  been  designed  by  Professor  Boys, 
nd  its  latest  pattern  is  illustrated  and  described  in 
he  Notification  of  the  Gas  Referees  for  the  year 
916.  The  description  is  reproduced  in  the  Gas 
forld  Year  Book. 

The  Boys  calorimeter  may  quite  easily  be 
dapted  for  testing  producer  or  low-grade  gas, 
uch  as  Mond  gas,  by  fitting  special  flat  flame 
urners  to  pass  gas  at  a  greater  rate,  such  that  the 
ormal  temperature  rise  of  the  water '  flowing 
hrough  the  calorimeter  may  be  maintained. 

In  addition  to  the  calorimeter  itself,  whether  of 
lass  (1)  or  (2)  type,  the  following  equipment  is 
ssential  for  the  proper  carrying  out  of  the  test : — 

1.  A  proper  supply  of  water  of  uniform  tempera- 
ire,  the  latter  being,  if  possible,  only  slightly 
ielow  that  of  the  atmosphere  of  the  laboratory. 
in  overhead  tank,  of  about  30 — 50  gallons  capacity 
rith  ball-cock  feed  from  town  supply,  and  overflow 
iipe,  is  very  useful  in  this  connection. 


Pressure 
GauQe 


%'F/exible  . 
Metallic  Tubing 


(Rotary\ 
I  Merer 


Control 

Cock 

■& — 


To  Inlet 
Exhauster 


Gas  Connections 
Battery 


Fig.  2. 


2.  A  divided  funnel  for  quickly  diverting  water 
low  from  calorimeter  to  collecting  vessel  or  waste. 
'his,  which  is  sometimes  attached  to  the  calori- 
meter itself,  tends  to  reduce  the  personal  error  in 
eading. 

3.  ^4  collecting  vessel,  for  receiving  water  from 
alorimeter.  This  should  be  accurately  graduated, 
in  the  neck,  in  divisions  representing  10  c.c.  The 
'essel  used  for  this  purpose  at  Birmingham  is  a 
>  to  5£-litre  flask,  strongly  made,  with  long  neck 
or  graduations.  All  flasks  used  are  calibrated  in 
he  laboratory. 

4.  A  graduated  cylinder  for  meamiring  the  con- 
ensed  water  from  calorimeter.  This  should  be  of 
larrow  bore,  a  convenient  arrangement  for  this 
nirpose  being  the  "  Eggertz  "  carbon  tube,  cut 
'ff  to  suitable  lengths,  and  mounted  in  a  simple 
oot  for  quickly  adjusting  its  position  below  the 
alorimeter. 

5.  A  primary  governor  on  the  gas  supply.  Where 
ases  at  various  pressures  have  to  be  tested  on  one 
et  of  apparatus,  it  is  essential  to  have  a  primary 
overnor  to  reduce  the  pressure  to  proper  limits. 


A    mercury    governor    of    the    "  Stott "    type    is 
satisfactory  for  such  work. 

6.  A  secondary  governor  on  the  gas  supply  is 
essential  to  keep  the  pressure  of  the  gas  at  inlet  to 
test  meter  uniform.  The  Gas  Referees'  type  of 
balance  governor  answers  best. 

7.  A  test  meter,  fitted  with  Fahr.  thermometer, 
making  1  revolution  per  ^  cubic  foot  of  gas 
passed,  with  dial  divided  into  100  parts  and  each 
O'Ol  position  marked. 

8.  A  small  diaphragm  governor,  on  the  outlet 
of  the  meter,  takes  up  any  slight  oscillations  in 
pressure  due  to  wave  motion  of  the  water  in  the 
meter. 

9.  Pet-cocks,  for  attaching  pressure  gauges,  at 
inlets  of  the  primary  governor,  secondary  governor, 
meter  and  calorimeter. 

10.  A  hygrometer,  of  the  Gas  Referees'  pattern, 
for  taking  the  humidity  of  the  air  of  the  room. 

At  the  right-hand  end  of  the  calorimeter  bench 
at  Birmingham,  below  the  water  tank,  is  arranged 
a  battery  of  gas  services,  each  of  which  may  be 
connected  to  either  or  both  of  two  calorimeter  sets 
by  means  of  flexible  metallic  tubing  with  winged- 
nut  ends.  In  order  to  ensure  that  the  actual  gas 
from  a  collected  sample  or  stream  of  gas  goes 
through  to  the  calorimeter,  a  special  battery  ot  gas 
connections  has  been  installed,  and  each  gas, 
before  testing,  is  connected  to  the  inlet  of  a  rotary 
meter  the  outlet  of  which,  fitted  with  pressure 
gauge  and  regulating  cock,  is  connected  by  IJ-in. 
pipe  to  the  main  going  to  the  inlet  of  the  works 
exhauster. 

By  this  arrangement,  as  shown  in  Fig.  2,  a  "  pull  ' ' 
of  15  to  30  tenths  of  an  inch  is  utilised  to  draw  the 
gas  quickly  from  the  sample  holder  or  works  main 
to  the  inlet  of  the  testing  apparatus,  the  regulating 
cock  (Fig.  2)  being  adjusted  in  the  case  of  each 
gas  so  that  1  inch  pressure  is  maintained  on  the 
adjacent  gauge.  After  the  proper  volume  of  gas 
has  been  "  pulled-over,"  a  few  minutes  will  suffice 
to  burn  through  to  the  calorimeter  before  pro- 
ceeding to  test. 

Given  satisfactory  conditions  of  apparatus 
the  test  may  be  carried  out  and  the  result  arrived 
at  in  8  to  10  minutes  from  the  commencement  of 
the  test. 

Errors  in  testing.  The  results  obtained  in 
Birmingham  by  the  method  just  described,  are 
sufficiently  accurate  for  modern  industrial  pur- 
poses. 

Data  from  actual  tests  suggest  that  it  is  un- 
necessary to  apply  corrections  for  atmospheric 
humidity  and  other  disturbing  factors. 

In  the  technical  press  in  February  last*  were 
published  the  instructions  for  "  Determining  the 
Heating  Value  of  Gas,"  as  elaborated  by  the  Paris 
Municipal  Lighting  Laboratory  and  approved  by 
the  Prefect  of  the  Seine.  The  calorimeter  used 
is  apparently  an  old  type  Junkers,  with  inlet  and 
outlet  water  thermometers  at  different  levels,  and 
is  not  so  convenient  in  use,  for  this  reason,  as  the 
Birmingham  pattern. 

No  mention  is  made  of  a  correction  for  humidity 
conditions,  but  among  the  corrections  is  one  for 
the  pressure  of  gas  at  the  meter,  which  is  not 
usually  made  in  this  country.  The  pressures 
obtaining  in  the  sets  of  apparatus  at  Birmingham 
are,  on  an  average,  as  follows  : — 

Inlet  test  meter  :    20  /10",  water  gauge. 

Outlet    „       „       :    16/10', 

Inlet  calorimeter  :     8  /10",        ,,  „ 

Assuming  18  /10*  pressure  of  gas  at  the  meter, 
this  amounts,  if  neglected,  to  — 0-4%  error  in  the 
corrected  gas  volume,  or  a  result  which  is  2  B.Th.U. 
high  for  a  500  B.Th.U.  gas.  This  correction  is 
hardly  worth  the  extra  labour  involved  in  making  it. 

Our  aim  in  Birmingham  has  been  to  reduce  both 
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apparatus    and    method    of    calculation    to    the 

Simplest   or  most   easily  understood   conditions,   so 

that  the  large  number  of  tests  o(  this  kind  carried 
out  at  various  periods  of  the  21  hours  can  be 
satisfactorily  made  by  a  junior  chemist.  We 
do  not  claim  that  our  method  is  either  perfect 
or  "  fool  proo',"  hut  it  is  sufficiently  accurate  for 
modern  industrial  requirements. 

The  heat  efficiency  of  the  calorimeter  used  is 
admittedly  as  high  as  in  any  of  this  class,  and  in  the 

absence  of  any  really  reliable  method  for  easily 

standardising  gas  calorimeters,  we  have  adopted 
the  plan  of  frequent  comparison  tests,  which 
should    agree    to    within    :i    B.Th.TJ.,    when    a 

collected  wimple  of  "  straight  "  coal  gas  is  well 
"  burnt  through  "  on  hoth  calorimeter  sets. 

If  the  results  ditTer  by  more  than  5  B.Th.U., 

when  the  rest  of  the  apparatus  (meter,  etc.)  has 
been  carefully   verified,   the   calorimeter  Lci\  iriLC   the 

lowr  result  is  carefully  overhauled,  it  being  con- 
tended that  the  higher  figure-  must  he  the  more 
correct   one. 

It  is  worthy  of  note  that  a  new  calorimeter 
requires  to  he  run  for  about  2  I  hours  before  the 
results  obtained  reach  a  maximum  figure.  This 
would  appear  to  be  due  to  the  time  necessary  for 
the  surface  of  tin-  waste  gas  vertical  fiues  to  assume 
a    certain    physical    condition    which    ensures    the 

necessary  time  contact  for  proper  cooling  to  take 
place. 

Keconliiuj   calorimeters.     The   perfect    recording 

calorimeter   has    yet    to   be   placed   on   the   market. 

but  the  instruments  at  present  available  are 
extremely  useful  as  a  guide  to  fluctuations  in 
quality  of  the  gas  on  a  works  "stream."  The 
Teadings  cannot  lie  taken  as  absolutely  correct,  hut 
require  to  be  regularly  ami  frequently  checked  by 

actual  tests  in  order  to  maintain  a  fair  degr f 

accuracy.  Special  precautions  must  be  taken  to 
screen  the  instruments  from  draughts  and  from 
exposure  to  direct  sunlight,  otherwise  the  record 
may  develop  serious  error. 

Of  the  type  which  indicate  the  "  net  "  value 
of  the  gas.  the  most  satisfactory  appears  to  be  the 
Beaslev  Recorder,  as  made  by  .Messrs.  Parkinson 
and  W.  and  B.  Cowan.  Ltd..  of  Birmingham. 
This  instrument  is  in  fairly  extensive  use  in  the 
Birmingham  Works.  It  is  constructed  in  two 
types,  one  being  used  for  coal  and  town's  gas,  with 
a  chart  range  of  300  to  700  B.Th.U..  and  the 
other  for  Mond  or  producer  gas.  with  a  chart 
range  from  50  to  250  B.Th.U.  The  gas  is  burned 
within  a  well-radiating  chimney,  and  the  working 
of  the  calorimeter  depends  upon  the  fact  that  the 
average  rise  in  temperature  of  this  chimney  is 
proportional  to  the  heat  developed  by  the  flame. 

A  recording  calorimeter  which  would  give  a  con- 
tinuous record  of  the  "  Total  heating  value  "  of 
the  gas  would  undoubtedly  be  a  valuable  instru- 
ment, especially  in  large  works.  Such  an  instru- 
ment will  very  probably  be  placed  on  the  market, 
in  the  near  future  in  this  country.  Its  cost  would 
necessarily  be  higher  than  that  of  the  "  net  "  value 
recorder,  but  its  accuracy  and  sphere  of  usefulness 
should  more  than  outweigh  this.  Before  the 
war.  practically  the  only  type  of  "gross"  value 
instrument  had  to  be  obtained  from  Germany. 
Let    us  hope  that    this  will  not    be  so  in  the  future. 

In  conclusion,  the  author  wishes  to  thank  the 
Birmingham  <ias  Committee  for  kindly  granting 
permission  for  this  paper  to  be  given,  and  also  his 

chief.  Mr.  E.  W.  Smith,  for  helpful  facilities  afforded 

him  during  its  preparation. 

SOME  SOURCES  OF  BENZENE  AND 
TOLUENE    FOR    HKill    EXPLOSIVES. 

BY   T.    V.  K.    KIIKA1>,    M.sc.    (CENTRAL  LABORATORY, 
niKMIMoMM    HAS    DEPARTMENT). 

Although  a  large  amount  of  the  information 
Obtained  during  the  war  concerning  the  production 


of   benzene  and   toluene   has   not    been  published, 
for  obvious   national   reasons,   it    is   hoped  that  a 

review   of   such    work    that    has    1 n   described    in 

the  technical  pre-ss  will  be  found  hoth  useful  and 
opportune. 

By  way  of  introduction  it  will  be  recalled  that 
Michael  Faraday  is  usually  credited  with  the 
discovery  of  benzene  in  1825  while  investigating 
the  liquids  condensed  from  the  thermal  decom- 
position products  of  fish  and  vegetable  oils  f()r 
gas  making  and  called  by  him  "  bi-carburet  of 
hydrogen."  The  Germans,  however,  claim  to 
have  discovered  it  forty  years  before  Faraday. 

Toluene  was  discovered  in  L838  by  l'elletier  and 
Walter  in  the  condensation  products  from  the 
manufacture  of  rosin  gas  and  called  "  resinaphtha." 
Deville  obtained  it  later  by  the  distillation  of  "  tolu 
balsam  "  and  Berzelius  named  it  toluene. 

The  preparation  of  synthetic  phenol,  and  its 
subsequent  nitration  to  picric  acid,  which  has 
been  successfully  worked  out  on  a  commercial 
scale  during  the  war.  caused  the  great  demand 
for  benzene  as  the  starting  point  of  this  process. 
The  phenol  used  previously  was  obtained  from  coal 
bar,  but  synthetic  phenol,  being  much  purer,  is 
far  more  satisfactory. 

The  trinitro  derivative  of  toluene,  T.N.T.,  was 
little  known  in  this  country  three  years  ago,  but 
the  comparative  safety  with  which  it  can  M 
manufactured  and  handled  ami  its  excellent 
explosive  properties  caused  an  urgent  demand  for 
it,  and  consequently  for  the  toluene  from  which 
to  mike  it.  The  history  of  the  Allies'  success  in 
producing  this  German  explosive  will,  when 
written,  be  one  of  the  most  interesting  roromn.e-s 
of  chemical  industry. 

The  value  of  benzene  and  toluene  for  producing 
high  explosives  depends  on  their  purity.  Benzene 
is  fairly  easy  to  purify  because  it  freezes  at  I  i  . 
but  such  is  not  the  case  with  toluene,  which  only 
freezes  when  cooled  to  — 90°  C.  Particularly 
troublesome  impurities  in  some  brands  of  toluene 
are  thoso  paraffin  hydrocarbons  which  are  neither 
removed  by  sulphuric  acid  washing  nor  by  frac- 
tional distillation  ;  such  impurities  complicate  the- 
nitration  process  and  make  it  more  expensive 
However,  when  the  supply  of  toluene  was  unequal 
to  the  demand,  both  the  pure  and  paraftmir 
varieties  were  used  for  making  T.N.T.,  but  sine 
the  sources  of  the  pure  substance  have  themselves 
become  sufficiently  developod,  the  paraflinir 
product  and  likewise  the  processes  producing  it 
have  apparently  been  less  profitable. 

The  various  sources  of  benzene  and  its  homo- 
logue  toluene  can  be  classified  as  follows  : — 

(1)  Synthetic,  catalytic,  and  electrical  processes. 

(2)  Certain  crude  petroleums  containing  them 
in  the  uncombined  state. 

(3)  The  destructive  distillation  of  coal. 

(4)  The  thermal  decomposition  or  "  cracking  " 
of  petroleum  oils. 

The  methods  under  group  (1)  do  not  appear  to 
have  advanced  much  beyond  the  experimental 
stage. 

In  IS!*!)  ('.  1{.  Jacobs  prepared  benzene  along 
with  other  hydrocarbons  by  heating  a  mixture  of 
finely  divided  metallic  carbide  and  a  fusible 
metallic  hydroxide-  in  equivalent  molecular  weights 
up  to  the  melting  point  of  tin-  hydroxide. 

Fischer  and  Niggeman  (Her..  1916)  describe 
work  wherein  they  boiled  xylene  with  2  to  ; 
aluminium  chloride  for  two  hours  beneath  a  rellux 
condenser  and  obtained  12 °0  of  toluene  with  a 
c  ertain  proportion  of  benzene  and  of  highei 
liomologues  of  xylene-.  The  method  gave,  negative 
results    when    solvent     naphtha    (distilling    2 

l  in    c.)  was  used. 
Scholiren    in    1904    prepared    benzene    and    M 

liomologues  by  electrolysis.  According  to  him. 
when  coal,  tar-oils,  or  other  carbon  compounds 
aro  exposed  to  a  direct  electric-  current  in  a  porous 


Vol.  XXXVI.,  No.  14] 


ANNUAL  MEETING. 


765 


;ell  or  to  an  alternating  current  in  any  sort  of 
,-essel  in  the  presence  of  water  and  soluble  or 
nsoluble  acids,  bases,  or  salts  (inorganic  or 
wganic)  first  benzene  and  its  homologues  and 
subsequently  their  hydroxyl  compounds  are 
ormed.  Only  very  weak  currents  are  required  for 
;he  reaction  and  the  temperature  has  but  little 
nfluence  on  the  process. 

Just  prior  to  the  war  a  Swedish  engineer  patented 
m  electrical  process  for  extracting  benzene  from 
:oal  at  a  lower  cost  than  by  other  methods  and 
jiving  a  pure  product. 

Uncombined  benzene  and  toluene  in  crude  petr- 
oleums. Some  years  ago  the  idea  was  prevalent 
that  benzene  and  other  aromatic  compounds  could 
anly  be  obtained  in  quantity  from  coal  distillation 
products,  but  it  is  now  well  known  that  crude 
petroleums  from  certain  districts  contain  con- 
siderable amounts  of  these  substances  and  this 
source  proved  of  very  great  value  when  the 
shortage  of  benzene  and  toluene  was  serious.  The 
submarine  peril  has  presumably  endangered  the 
reliability  of  this  supply  and  it-is  gradually  giving 
«-ay  to  that  obtained  from  coal.  Moreover,  the 
toluene  obtained  from  crude  petroleum  has  a  high 
paraffin  content,  which  is  another  drawback. 

At  present  by  far  the  most  important  source  of 
bhese  two  hydrocarbons  is  that  of  the  carbonisation 
31  bituminous  coals,  and  under  suitable  conditions, 
very  pure  products  are  obtained. 

The  mode  of  formation  of  benzene  and  its 
homologues  during  the  thermal  decomposition 
of  coal  is  very  incompletely  known,  and  possibly 
a  brief  resume  of  the  present  state  of  our  know- 
ledge on  this  problem  will  be  useful  at  this  juncture. 

Evidence  seems  to  show  that  benzene  and  its 
homologues  are  not  primary  thermal  decompo- 
sition products  of  coal  but  owe  their  formation 
to  polymerisation  and  secondary  reactions  among 
the  primary  products  while  the  latter  are  exposed 
to  the  requisite  conditions. 

Benzene  hydrocarbons  produced  during  coal 
distillation  seem  to  be  formed  by  three  main  groups 
of  reactions:  (1)  Condensation  of  olefines  ;  (2) 
dehydrogenation  of  corresponding  naphthenes, 
and  (3)  the  polymerisation  of  acetylene. 

Olefines,  naphthenes,  and  acetylene  appear  in 
the  low  temperature  or  primary  decomposition 
products  of  coal. 

Burgess  and  Wheeler  (Chem.  Soc.  Trans.,  1914, 
1C5,  131),  distilling  coal  in  a  vacuum  up  to  450°  C, 
were  unable  to  detect  any  benzene  hydrocarbons 
in  either  the  liquid  or  gaseous  products. 

Jones  (this  J.,  1917,  38,  3)  has  analysed 
the  tar  obtained  in  the  above  investigation  and 
found  it  to  consist  of  ( 1 )  unsaturated  hydrocarbons, 
(2)  naphthenes,  (3)  liquid  paraffins,  (4)  phenols 
and  xylenols,  (5)  aromatic  compounds  (homo- 
logues of  naphthalene),  (6)  pyridine,  (7)  traces  of 
a  solid  paraffin,  but  benzene  and  its  homologues 
were  absent.  From  the  results  of  the  thermal 
decomposition  of  this  tar  at  different  temperatures, 
Jones  concluded,  among  other  things,  that  benzene 
and  its  homologues  are  chiefly  formed  as  the  result 
of  olefinic  condensation  at  temperatures  of  700°  C. 
and  upwards.  To  some  extent  they  are  products 
formed  by  the  thermal  dehydrogenation  of  the 
corresponding  naphthenes.  Jones  (Chem.  Soc 
Trans.,  1915,  107,  1582)  had  previously  found  that 
the  cydo-hexanes  decomposed  at  490* — 510°  C. 
over  hot  porcelain  and  formed  the  gaseous  products 
hydrogen,  methane,  ethane,  ethylene,  and  traces 
of  acetylene  and  considerable  quantities  of 
benzene. 

If  the  necessary  naphthenes  predominated  in 
the  primary  products  of  coal  distillation,  a  tem- 
perature of  500°  C.  upwards  would  give  the 
maximum  yield  of  benzene  hydrocarbons,  but 
apparently  the  olefines  predominate  because  the 
maximum  benzene  yield  is  obtained  at  700°  C. 
upwards. 


The  once  prevalent  view  that  acetylene  was 
the  basis  of  aromatic  formation  during  coal 
distillation  is  now  discredited,  but  it  seems  quite 
probable  that  an  appreciable  quantity  of  benzene 
is  produced  by  the  polymerisation  of  this  hydro- 
carbon, which  appears  among  the  primary  products 
of  the  thermal  decomposition  of  coal. 

According  to  Burgess  and  Wheeler  (Chem.  Soc. 
Trans.,  1910,  97,  1917)  gas  obtained  from  bitu- 
minous coal  distilled  at  different  temperatures 
over  a  range  450* — -1000°  C,  contained  0-5% 
acetylene.  In  another  of  their  papers  (Chem. 
Soc.  Trans.,  1914,  105,  131)  they  record  having 
obtained  acetylene  from  coal,  at  a  temperature 
as  low  as  300°  C,  equal  to  0-55%  by  vol.  of  the 
gases,  while  at  340°  C.  the  gas  contained  0-75% 
and  at  400°  C.  0-6%. 

Bone  and  Coward  (Chem.  Soc.  Trans.,  1908,  M, 
1201)  in  their  work  on  the  thermal  decomposition 
products  of  hydrocarbons,  state  that  acetylene  at 
comparatively  low  temperatures  exhibits  a  strong 
tendency  to  polymerise  forming  benzene,  etc., 
so  that  whenever  acetylene  is  a  primary  product 
in  the  decomposition  of  another  hydrocarbon  (for 
example,  in  the  case  of  ethylene)  there  is  always 
a  marked  secondary  formation  of  aromatic  hydro- 
carbons, including  benzene,  at  low  temperatures. 
This  tendency  to  polymerise  reaches  a  maximum 
probably  somewhere  between  ti00*  and  700°  C, 
after  whi^h  it  diminishes  rapidly  as  the  tempera- 
ture rises  and  is  but  little  in  evidence  above 
1000°  C. 

It  is  interesting  to  note  that  Bone  and  Coward 
found  that  acetylene  partially  polymerises  and 
partially  decomposes  at  480*— 500°  C.  Ethylene 
decomposes  fairly  rapidly  at  570* — 580°  C.,  and 
gives  principally  acetylene,  together  with  methane, 
hydrogen,  and  aromatic  hydrocarbons,  including 
benzene.  Ethane  decomposes  fairly  rapidly  at 
675°  C,  and  gives  hydrogen,  methane,  acetylene, 
naphthalene,  but  no  benzene. 

There  is  as  yet  no  evidence  to  show  which  part 
of  the  coal  substance  provides  the  benzene- 
forming  compounds,  but  while  it  seems  likely  that 
the  resinous  constituents  of  bituminous  coals 
provide  most  of  them,  there  is  reason  to  believe 
that  the  humic  constituents  may  also  aid  in  the 
process,  though  to  a  much  less  degree. 

Jones  and  Wheeler  (Chem.  Soc.  Trans.,  1915, 
107,  1318)  resolved  a  bituminous  coal  into  three 
portions:  (a)  insoluble  in  pyridine,  (b)  soluble 
in  pyridine  but  insoluble  in  chloroform,  and  (c) 
soluble  in  chloroform.  These  separate  portions 
were  thermally  decomposed  in  vacuo,  the  tempera- 
ture being  taken  to  450°  C.  They  apparently  did 
not  detect  any  benzene,  but  the  gases  from  (a)  and 
(b)  gave  very  similar  analyses,  showing  about  HO  °0 
by  volume  of  paraffin  hydrocarbons  and  5%  of 
ethylene,  whereas  the  gases  from  (c)  contained 
88  %  of  paraffins  and  2  %  of  ethylene.  The  authors 
conclude  from  these  results  and  previous  work 
that  the  portions  (a)  and  (b)  consist  mainly  of  the 
"  humous  substances  "  in  coal  and  that  (c)  repre- 
sents the  "  resinous  substances." 

The  high  paraffin  content  of  the  above  gases 
from  (a),  (b),  and  (c)  points  to  the  possibility  of 
benzene  being  formed  if  these  gases  were  "  cracked  " 
at  higher  temperatures,  because,  according  to 
Egloff  (Met.  and  Chem.,  Eng.,  1917),  and 
others  from  their  work  on  oil  cracking,  all 
paraffin  hydrocarbons  except  methane  will  give 
benzene  and  toluene  under  suitable  thermal 
treatment.  Moreover,  the  phenolic  bodies  which 
were  produced  from  (a)  and  (b),  but  not  from  (c). 
would  yield  benzene  when  passed  over  hot  carbon 
{vide  Watson  Smith;  Chem.  Ind.,  1891,  77). 

The  foregoing  resume  points  to  the  conclusion 
that  the  temperature  700° — 750°  C.  is  the  mosi 
satisfactory  for  coal  carbonisation  when  a  maximum 
yield  of  benzene  and  its  homologues  is  desired. 
However,   the   period   of   heating  of   the   primary 
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products,  or  in  other  words  the  "  time  of  «-<>nt ;■•  1 ." 
plays  an  important  role.  If  the  rat.-  of  a  particular 
reaction  is  slow  at  a  certain  temperature  a  long 
time  of  contact  «ill  he  necessary  t<>  complete  it, 

whereas   at    :i    higher   temperature   a   much   shorter 

t  ime  would  be  n»  essary. 

It  is  common  in  the  gas  industry  to  state  that 
high-temperature  carbonisation  favours  benzene 
production,  hut   it   is  because  the  charges  in  the 

retorts  take  op  heat  so  slowly  and  the  retort 
material  conducts  heat  so  hadlv  that  it  is  necessary 
to  have  a  high  temperature  (1260'  0.)  on  the  out- 
side of  the  retort  to  force  the  heat  through  the 
contents  in  a  reasonable  time.  Cobb  and  Hollings 
(J.  Inst.  Gas  Eng.,  1014)  showed  that  5%  of 
benzene  mixed  witli  47".",,  of  methane  and  47-5% 
of  hydrogen  when  passed  over  red-hot  coke  at 
800c  C,  was  unaffected,  but  the  benzene  was  rapidly 
and  totally  destroyed  at  a  temperature  of  1100  C. 
It  is  very  probable,  therefore,  that  much  of  the 
benzene  produced  in  coal  carbonisation  is  destroyed 
by  contact  with  the  hoi  sides  of  the  retort. 

The    products     formed     during    the     industrial 
carbonisation    of    coal    depend    on    the    following 

factors  : — 

(1)  The  temperature  of  carbonisation. 

(2)  The  thermal  conductivity  of  the  carbonising 

mass.  "... 

(::)  The  chemical  and  physical  composition  of 
tlie  carbonising  mass  and  also  its  quantity  and 
■physical  condition. 

('■J)  The  degree  of  cracking  to  which  the  primary 
low  temperature  products  are  submitted  before 
leaving  the  retort. 

(5)  The  influence  of  foreign  bodies  like  iron  and 
lime  on  the  chemical  reactions. 

The  products  formed  in  any  carbonising  system 
have  been  subjected  to  a  greater  or  lesser  degree 
of  cracking  according  to  the  position  in  the  retort 
where  they  originated.  For  the  same  reason  the 
products  from  different  systems  vary  even  with 
the  same  coal.  For  example,  in  the  case  of  hori- 
zontal settings,  the  primary  gaseous  decomposition 
products  which  are  produced,  as  the  charge 
gradually  heats  up,  are  modified  according  to  the 
time  they  have  to  spend  in  the  retort  in  contact 
with  the  hot  walls  and  coke.  Products  formed 
near   the   ascension   pipes  are   subjected    to    very 


from  the  existing  sources,  and  then  of  investigating 
and  encouraging  possible  new  sources. 

The  gas  and  tar  from  coke-oven  recovery  plants 
and  a  small  proportion  of  gas  works  tar  supplied 
us  with  all  the  benzene  and  toluene  we  requires] 
prior  to  the  war  and  much  was  sent  to  (  oiniany  in 
part  payment  for  the  German  recovery  plants  set 
up  in  this  country.  A  large  and  little-known  field 
of  supply  was  town's  gas.  which  often  contains 
30  to  40  times  the  amount  found  in  the  tar. 

In  the  years  immediately  preceding  the  war  the 
high  price  of  petrol  had  focused  attention  on 
benzol  as  a  possible  substitute,  and  several  people 
had  advocated  washing  this  body  out  of  town's  gas. 

Doherty,  an  American  engineer,  had  urged  the 
possibility  in  this  country  of  recovering  2>  gallons 
per  ton  of  coal  carbonised  for  gas  manufacture. 
However  the  antiquated  illuminating  power 
standard  prevented  this  procedure.  The  war 
demand  put  a  new  aspect  on  the  problem,  and  a 
large  and  increasing  proportion  of  town's  gas  is 
now  being  washed  for  these  valuable  products. 

It  became-  a  matter  of  much  import  to  know 
which  system  of  carbonisation  gave  the  best  yield, 
and  although  it  is  impossible  to  lay  one's  hands 
on  reliable  comparative  data,  the  order  of  import! 
ance  is,  roughly  :  Horizontals,  inclined,  coke 
ovens,  intermittent  verticals,  and  continuous 
\  ei  t  icals. 

One  great  difficulty  in  solving  this  and  allied 
problems  has  been  the  lack  of  a  rapid,  simple,  and 
reliable  test  for  the  benzol  content  of  a  gas.  and 
there  is  still  much  room  for  improvement  in  this 
test.  It  was  early  discovered  that  the  benzol 
content  of  gas  from  continuous  verticals  was  pool 
and  high  in  paraffin  content  and  consequently  not 
profitable  to  wash. 

Many  experimenters,  encouraged  by  the  Ministry 
of  Munitions,  worked  on  processes  which  were 
intended  to  increase  the  benzol  content  of  coal 
gas.  Experiments  were  carried  out  at  the  liirm- 
ingham  Gas  Works  by  Mr.  E.  W.  Smith  (J.  Gas 
Lighting,  1916,)  on  "  the  effect  of  carbonising 
along  with  the  coal  such  substances  as  coal-tar 
pilch.  Mond  gas  pitch,  petroleum  residue,  and 
bitumen  in  horizontal  gas  retorts.  The  results 
with  respect  to  the  production  of  benzol  and 
toluol  are  contained  in  the  following  table  : — 


Coal. 

Coal  - 
coal  tar  pitch. 

Coal  ■ 
Mond  gas  pitch. 

Coal  + 

pet  r>>leum 

residue. 

Coal  4- 

bitumen. 

dedium  quality  Kas  makrnK  coal. 

4  25 
0-947 
0-387 
8-64 

3-52 

0-514 

0-70 

0-40 

1-87 

S-84 

0-905 

0-538 

8-94 

3-70 

5-05 

0-239 

0-624 

Percentage  of  pitch,  etc.,  in  mixture  . . 

Gallons  Benzene  per  ton  mixture      .... 

do.     Toluene  per  ton  mixture 

100-0 
1-659 
0-4 

Rich  South  Yor 

1000 
1-438 
0-596 

4  23 

1     ..I'M 
l|.4l'.ll 

0-89 
0-35 

kshire  coal. 

1-20 
0-09 
0-518 

403 

o-ifl 
0-550 
4-78 
4  HI 

Percentage  ot  pitch,  etc.,  In  mixture  .. 
Gallons  Benzene  per  ton  mixture      .... 

•57 
!  inn 
0-646 
2-77 
1-38 

little  cracking  and  pass  away  very  slightly  altered 
— they  are  really  low-temperature  products  and 
their  proportion  to  the  total  products  depends  on 
the  size  of  the  coal  charge.  In  the  case  of  con- 
tinuous \  ertii-al  retorts,  where  the  primary  products 
are  subject  to  comparatively  little  heal  treatment 

tley    pass   away   without    much    modification    and 

the  chance  ol  benzene  formation  is  less  than  In  the 
case  of  horizontals. 

Meeting  the  demand  $<<r  loluem  and  benzene. 
When  tlie  argent  demand  [or  toluene  and  then 
benzene  had  to  be  met,  the  Ministry  of  Munitions 
took    the   logical   course  of   increasing    the   supply 


As  indicated  in  his  paper  the  coal  gas  pit 
high    temperature   product — does   not    give   much 
increase    in    benzene   and    toluene-,    being   alread] 
severely  (racked,  but  the  other  three  do  materially 
increase  the  benzene  and  toluene  content.      Ilovc- 
ever,  as  only  a  small  percentage  can  be  carb 
at   a  time  it   is  not  profitable  to  work  the  1  ■■ 
for  benzene  hydrocarbon  production. 

Holla  son.  Stevenson,  and  others  (J.  (las  Lighting* 
1916)  have  tried  the  effect  of  carbonising  1' 
along  with   lime  or  limestone,  and   claim  that   the 
latter   acts   (  at.ilvtic-ally   and   increases   the    yield 
of  benzene,   but  further  data  are  required  to  sub- 
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st initiate  this  claim.  Experiments  have  also  been 
carried  out  in  passing  inert  gases  and  steam  through 
gas  retorts  during  carbonising,  in  the  hope  of 
increasing  the  benzene  yield  by  preventing  its 
being  thermally  destroyed  after  formation,  but 
little  information  is  to  hand  as  to  the  value  of  thid 
method. 

The  various  low  temperature  systems  of  car- 
bonisation, introduced  by  the  Coalite  Co. — using  a 
temperature  of  400° — 500  °C." — produce  no  benzene, 
etc.,  but  in  the  new  coalite  process  employing  a 
temperature  of  650°  C,  a  yield  1-5  to  2  0  gallons 
of  benzol  per  ton  of  coal  carbonised  is  claimed 
(J.  Gas  Lighting,  1912). 

Cracking  of  petroleum  oils.  It  has  long  been 
known  that  various  oils,  especially  those  in  crude 
petroleums,  when  subjected  to  the  right  conditions 
of  temperature  and  pressure,  break  down  or 
poly  merise  and  yield  a  certain  proportion  of  benzene 
and  its  homologues,  the  amount  of  which  varies 
with  the  composition  of  the  oil. 

The  mode  of  formation  of  benzene,  etc.,  during 
the  cracking  of  petroleum  oils  is  parallel  to  that  of 
its  formation  from  the  cracking  of  the  primary 
decomposition  products  of  coal.  These  latter 
contain  many  compounds  found  in  petroleums, 
such  as  naphthenes,  paraffin  hydrocarbons, 
oleflnes,  etc.,  and  since  it  is  far  easier  to  separate 
petroleums  into  simple  groups  of  compounds  than 
is  the  case  with  coal,  a  systematic  study  of  the 
thermal  decomposition  products  of  petroleum 
oil  fractions  should  throw  much  valuable  light  on 
the  mechanism  of  coal  carbonisation. 

In  Russia  it  has  long  been  the  practice  to  crack 
petroleum  oils  to  obtain  benzene  and  other  aromatic 
compounds  for  the  dye  and  explosives  industries, 
the  shortage  of  coalfields  made  such  an  industry 
of  vital  economic  importance.  Moreover,  Russian 
petroleums,  being  rich  in  naphthenes,  lend  them- 
selves admirably  to  benzene  formation.  There 
is  little  doubt  that  that  this  industry,  founded  by 
the  Russian  chemists,  led  by  Nikiforoff,  has 
received  a  great  impetus  from  the  needs  of  the  war. 
The  first  systematic  work  in  the  modern  era, 
mi  producing  aromatic  hydrocarbons  from  petrol- 
nun,  was  carried  out  by  Rittman  (Met.  and  Chem. 
Eng.,  1915),  but  the  large-scale  installation 
out  down  at  Pittsburgh  as  a  result  of  his  experi- 
ments has  been  unable  to  compete  with  other 
sources  of  benzene  and  toluene  owing  to  the  small 
rield  and  poor  quality  of  the  products. 

American  chemists  are  working  out  the  mech- 
inism  of  oil  cracking  in  a  very  careful  manner, 
md  much  valuable  work  has  already  been  done 
)n  the  effect  of  temperature,  time  contact,  pressure, 
lature  of  the  original  oil,  etc.,  by  Rittman,  Egloff, 
Moore,  Twomey,  and  others.  Egloff  (Met.  and 
3hein.  Eng.,  1917),  from  his  own  researches  and 
)thers',  draws  the  following  conclusions  as  to  the 
iroduction  of  benzone,  toluene,  and  xylene  from 
)etroleum  : — 

(1)  All  groups  of  paraffin  hydrocarbons  have 
ormed  benzene  and  toluene  on  the  thermal  treat- 
nent,  with  the  one  exception,  methane. 

(2)  We  can  control  the  yields  of  aromatic 
lydrocarbons  so  as  to  form  benzene,  toluene, 
cylene,  naphthalene,  or  anthracene  in  maximum 
ruantity. 

(3)  The  group  of  paraffin  hydrocarbons  present 
n  petroleum  distillates  is  of  great  importance  in 
orrning  aromatics  in  large  yields. 

(4)  All  paraffin  hydrocarbons  form  aromatics 
)ut  with  varying  percentage  yields,  on  the  basis 
if  the  oil  used. 

(5)  The  temperature  at  which  the  petroleum 
il  is  cracked  is  of  primary  importance  in  giving 
aaximum  yields  of  benzene,  toluene,  xylene, 
aphthalene,  and  anthracene.  The  effect  of  pres- 
ure  and  the  time  factor  are  of  less  importance 
rithin  limits  than  temperature,  but  the  three 
s-ctors,    temperature,    pressure,    and    time,    are    ' 


intimately  related,  and  a  nice  balance  must  be 
held  to  yield  maximum  percentages  of  aromatic 
hydrocarbons. 

(6)  A  cracked  oil  is  not  so  well  adapted  to 
aromatic  or  gasoline  production  as  is  a  petroleum 
oil. 

(7)  Whatever  cracking  takes  place  to  the  lower 
boding  point  hydrocarbons  from  a  tracked  oil 
may  be  attributed  to  a  large  extent  to  unchanged 
petroleum  in  the  cracked  oil  and  not  to  its  aromatic 
constituents. 

(8)  There  is  a  limit  to  the  number  of  times  which 
an  oil  can  be  recracked.  because  of  the  tendency 
to  form  aromatic  compounds  which  decompose 
neither  into  gasoline  nor  members  of  the  benzene 
series. appreciably,  but  toward  the  ultimate  pro- 
ducts, hydrogen  and  carbon. 

(9)  The  course  of  aromatic  hydrocarbon  forma- 
tion from  paraffin  base  petroleum  distillates  in  all 
likelihood  is  as  follows  : — 

High  and  low  boiling  point  paraffin  hydrocarbons. 

V 

Low    boiling    point    paraffin    and    unsaturated 
hydrocarbons. 

Naphthenes  (alicyclic  hydrocarbons,  polymethyl- 
ene). 

Aromatic  hydrocarbons  as 
v 
benzene  •< toluene  ;£  xlyene 

I  ■;"-.' 

diphenyl  naphthalene. 

\ 
diphenylbenzenes. 

v 

triphenylene. 

carbon  and  hydrogen. 

The  manufacture  of  carburetted  water  gas  is 
essentially  an  oil-cracking  process,  and  the  evidence 
so  far  available  goes  to  show  that  a  good  quality 
benzene  and  toluene  can  be  obtained  by  washing 
the  gas  from  this  process.  In  the  early  days  of 
the  war,  this  source  was  unjustly  ignored,  owing 
to  the  lack  of  a  good  test  for  the  benzol  content 
of  a  gas.  The  shortage  of  gas  oil  supplies  has 
considerably  handicapped  this  source  in  England, 
but  it  affords  vast  possibilities  in  America,  the 
home  of  carburetted  water  gas  plants. 

Some  tests  made  at  the  Birmuigham  Gas  Works 
showed  that,  of  the  oil  cracked  in  this  process, 
3-27%  appeared  as  benzene  and  about.  2%  as 
toluene,  and  the  products  were  not  seriously  con- 
taminated with  paraffin  hydrocarbons. 

Egloff  (Met.  and  Chem.  Eng.,  1917),  experiment, 
ing  with  a  Lowe  carburetted  water  gas  plant- 
obtained  per  1000  cub.  ft.  of  gas,  0  07  gall,  of 
benzene,  0  06  gall,  of  toluene,  and  0  01  gall,  of 
xylene.  On  this  basis  he  estimates  that  the 
carburetted  water  gas  manufactured  in  America, 
if  washed,  would  yield  annually  8,689,000  galls, 
of  benzene,  7,448,000  galls,  of  toluene,  and 
1,241,300  galls,  of  xylene. 

In  conclusion,  the  author  desires  to  thank  the 
Birmingham  Gas  Committee  for  permission  to 
submit  this  paper. 

APPENDIX. 

A  device  which  the  author  has  found  very 
successful  for  testing  the  benzene  and  toluene, 
etc.  contents  of  a  gas  is  shown  in  the  diagram 
(which  is  drawn  to  scale). 

It  is  designed  to  scrub  100  cub.  ft.  of  gas  in  4  to 
5  hours,  as  that  is  the  minimum  volume  of  gas 
which  gives  a  reasonable  quantity  of  crude  benzol 
for  analysis. 

The  washer  works  on  the  continuous  counter- 
current  principle  and  is  very  similar  in  action  to 
a  fractionating  column.  It  is  constructed  from 
sheet  tin. 
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(las  passes  in  at  the  bottom.  A.  and  travels  op 
through  the  washer,  bubbling  through  the  circular 
serrated  lutes  in  each  compartment,  and  finally 
passes  out   at    X.      Prepared   "il  flows   from  the 

constant   head,   II.  through   fch trol  cock,  C, 

into  the  top  of  the  washer  and  gravitates  from 
tray  to  tray,  down  the  Bealed  pipes,  P,  P',  etc.,  to 
the  bottom  of  the  washer,  where  it  collects  In  the 
chamber,  I  (,  until  the  end  of  the  test . 

In  the  present  form,  the  gas  bubbles  through  a 
]-inch  seal   in   each   compartment,   and   with   an 

mil  la]  pressu I 

5    to   8  inches   of 
r?jj  water,  the  washer 

will  scrub  20  cub. 
ft.  (if  gasper  hi iur, 
leaving  qo  appre- 
ciable quant  it  y  of 
w  a  shaTble  pro- 
ducts in  the  na-.. 

After  once  start- 
ing, if  the  oil  lias 
been  carefully  til- 
lered free  from 
grit)     the    washer 

requires  little  or 
no  attention  until 
the  end  (if  the 
washing  period, 
i.e.,  i  to  5  hours 
for  100  cub.  ft.  of 
gas. 

The  manner  of 
carrying  out  a  test 
is  as  follows  : — 

The  reservoir, 
R,  which  is  to  feed 
the  constant  head , 
H,  is  filled  via  M 
with  prepared  oil, 
after  closing  ('.  10, 
and  K.  A  rubber 
bung  is  then  tight- 
ly inserted  in  .\1. 
Taps.  C  and  K. 
are  then  opened 
and  oil  allowed 
to  flow  into  the 
washer.  Each 
time  the  tube,  T, 
becomes  unsealed, 
a  little  gas  dis- 
places oil  in  R, 
andTis  re-sealed  ; 
in  this  manner  the 
control  tap,  0,  re- 
mains under 
constant  head 
long  as  any 
remains  in 
Consequently 
uniform  flow 
oil  is  secured, 
soon  as  the  com- 
partments have 
each  received 
their  quota  of  oil, 
indicated  by  oil 
commencing  to 
flow  from  the 
bottom  one.  at 
the  "  run  iilT."  () 
(left  open  for  the 
purpose  and  aft  BT- 
waids  closed  I.  t  he 

control  tap,  c.  is 

justed,  to  iri\  ,• 

the   necessary  oil 

feed  —  depending 

on    the    gas    rate. 
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etc.  The  metered  gas  is  then  passed  through 
the   wauher.     At    the   end    of   a    test,  the  main 

bulk    of    the  oil    having   collected    in    1>     is    nm    oil 

and    also  that    from  each   compartment     by   the 

drain    holes,    o.  ()'.  etc.   (being  uncorked   for  this 

purpose). 

The  crude  benzol  is  then  Bteam-distilled  ou(  of 
the  oil  in  the  usual  manner  and  analysed  1  > y 
Colman's  method. 

\liout  I  litres  of  oil  i-,  required  to  scrub  LOO 
cub.  it.  of  ^as.  and  this,  or  more,  is  easily  carried 
in  the  washer.  'Ph.-  reservoirs,  K  and  D,  have 
capacities  of  1  and  l  |  galls,  respectively. 

\  test  can  be  started  and  the  figures  for  the 
pure  benzene  and  toluene  contents  of  the  lms 
determined  within  8  hours,  ;.,•..  r>  hours  for  washing 

and  H  hours  for  analysis.  Chemists  who  have  hail 
to  determine  the  benzol  content  of  a  gas  will 
appreciate  the  advantage  of  the  speed  of  the 
above  method.  A  .smaller  initial  gas  pressure  than 
5  6  inches  water  can  be  used  by  employing  1 
smaller  number  of  compartments  but  the  gas  rate 
must  then  be  lowered  accordingly. 


Discussion. 

Dr.  J.  C.  Cain  said  he  had  not  been  able  to 
ascertain  that  the  German  claim  to  the  discovert! 
of  benzene  before  Faraday  had  been  substantiated. 
There  was  practically  no  difference  between 
synthetic  phenol  and  natural  phenol.  Mr.  Rheal 
had  suggested  that  benzene  was  fairly  easy  to 
purify  and  that  it  could  be  done  by  freezing 
He  should  like  to  know  how  such  a  process  was 
used.  The  reference  to  Rollason.  Stevenson,  and 
others  was  interesting,  but  he  believed  that  the 
process  had  not  proved  successful. 

Mr.  \Y.  J.  A.  BUTTBBFIELD  said  that  he  had 
published  figures  20  to  25  years  ago  showing  that 
it  was  possible  to  obtain  carburet  ted  water  gas  so 
that  the  vapours  in  the  gas  consisted  entirely  of 
aromat  ic  hydrocarbons. 

Dr.  R.  Lessing  asked  what  was  the  percentage 
of  oil   extracted    from    the   gas.   and    what    was   the 

percentage  of  recovery  by  distillation. 

Mr.  P.  H.  ALCOCK  recalled  having  heard  it. 
stated  in  a  lecture  many  years  ago  that  the 
discovery  of  benzene  was  made  in  this  country, 
where  it  was  found  in  the  liquid  which  separated  in 
the  cylinders  containing  compressed  gas  which 
were  in  those  days  utilised  for  conveying  the  gal 
to  the  point  of  consumption. 

Professor  Bone  suggested  that  the  gas  referred 
to  by  Mr.  Alcock  was  oil  gas  and  not  coal  gas. 

Mr.  Rhead,  in  reply,  said  that  the  statement 
as  to  the  German  claim  concerning  the  discovery 
of  benzol  was  contained  in  Lunge's  "Coal  Tar 
and  Ammonia  "  (Vol.  1,  p.  224).  Lunge  (Vol.  2. 
p.  040)  also  stated  that  chemically  pure  benzene  was 
made  li\  a  freezing  process.  As  regarded  sj  nthctic 
phenol,  he  had  been  under  the  apparently  wrong 
impression  that  it  was  easier  to  purify  than  coal- 
tar  phenol  owing  to  the  cresol  contents  of  tha 
latter.  He  did  not  know  to  what  extent  re- 
el) stallisation  was  necessary  for  the  T.N.T.  pre- 
pared  from   parallinic  toluene. 

Ill  the  early  days  of   the  war,   there  had    hi 
doubt  in   some   quarters   concerning   the   paraffta 
((intent  of  the  toluene  obtained  from  the  washing 
of  carburet  ted  water  gas. 

He  had  been  unable  to  wash  out  anj  more  i  ruda 
benzol  from  the  gas  after  the  latter  had  | 
through  the  washer  described.  Bj  fairly  pro- 
longed steam  distillation  he  had  been  able  to 
recover  all  but  a  negligible  quantity  of  the  crude 
benzol  from  the  oil.  The  amount  of  steam 
distillation    necessary    had    been    determined    by 

steam      distilling      known      mixtures     of      benT.ffllB> 
toluene,  and  wash  oil. 
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RECENT  DEVELOPMENTS  IN  THE   INDUS- 
TRIAL APPLICATION  OF  TOWN'S 
GAS. 

BY    C.    M.    WALTER,    B.SC. 

The  developments  which  have  taken  place 
during  the  past  few  years  in  the  application  of 
town's  gas  for  industrial,  heating,  and  manufactur- 
ing purposes  have  been  such  as  to  signify  that  the 
future  of  this  form  of  fuel  is  largely  dependent 
on  its  employment  in  this  connection,  and  further 
to  predict  the  possibility  of  very  great  develop- 
ments in  this  application  as  a  substitute  for  solid 
fuel. 

The  degree  to  which  town's  gas  will  ultimately 
replace  solid  fuel  will  naturally  depend  to  a  great 
extent  on  the  increased  heating  efficiency  to  be 
obtained  by  its  use,  and  when  it  is  remembered 
that  at  the  present  time,  in  many  instances,  town's 
gas  has  been  able  to  compete  favourably  with  solid 
fuel,  with  but  slight  increase  in  heating  efficiency, 
owing  to  the  economies  obtained  by  its  use  in  other 
directions,  it  will  easily  be  realised  to  what  extent 
its  field  of  application  will  be  extended  when  the 
efficiency  of  the  town's  gas-heated  furnace  is  still 
further  increased  as  to  reduce  the  cost  of  the 
B.Th.Us.  required  to  perform  a  given  operation  to 
a  figure  comparable  with  that  obtained  with  solid 
fuel. 

That  the  heating  efficiency  of  the  gas  furnace 
will  be  considerably  increased  there  is  little  doubt, 
as  up  to  the  present  little  has  been  done  in  the  way 
of  conserving  the  heat  carried  away  in  the  waste 
gases  by  the  employment  of  regeneratory  systems, 
in  furnaces  designed  for  operating  with  this  fuel, 
and  it  seems  possible  that  the  heating  efficiency 
might  in  some  instances  be  so  increased  by  this 
means,  as  to  enable  town's  gas  to  compete  with 
solid  fuel  on  a  fuel  cost  basis  alone.  To  quote 
an  example  where  this  has  actually  been  the  case, 
the  author  can  refer  to  an  installation  of  gas-heated 
lehrs,  which  were  installed  some  few  years  ago  for 
the  annealing  of  glass.  The  installation  referred 
to  consists  of  two  annealing  furnaces,  each  approxi- 
mately 74  ft.  in  length  and  5  ft.  6  in.  in  width  by 
about  2  ft.  6  in.  in  height  to  centre  of  arch,  the 
combustion  chambers  extending  for  a  length  of 
20  ft.,  being  arranged  beneath  the  bed  with  suitable 
regenerative  settings  for  the  pre-heating  of  the 
air.  Gas  was  supplied  at  ordinary  town  pressure 
through  ordinary  atmospheric  burners,  the  second- 
ary air  being  pre-heated  prior  to  its  entrance  to 
the  combustion  chambers.  The  results  of  tests 
carried  out  on  the  furnaces  referred  to  showed  that 
to  maintain  a  temperature  of  about  550°  C.  when 
under  load,  a  gas  consumption  of  approximately 
750  cub.  ft.  per  hour  was  required,  corresponding 
with  an  efficiency  of  just  over  30%,  whereas  in 
the  case  of  a  similar  furnace  direct  fired  by  coal, 
the  fuel  consumption  approximated  to  1  cwt.  of 
coal  per  hour,  corresponding  with  an  efficiencv  of 
approximately  8"5%  ;  the  fuel  costs  amounted  to 
11-25  pence  per  hour  in  the  case  of  the  gas-heated 
furnace,  as  compared  with  10*8  pence  per  hour 
in  the  case  of  the  coal-fired  furnace,  the  cost  of 
handling  the  fuel  not  being  included  in  the  latter 
ease  ;  thus  owing  to  the  increased  efficiency  with 
the  former  system  of  heating,  the  fuel  cost  alone 
was  only  slightly  in  excess  of  that  obtaining  in  the 
case  of  solid  fuel-fired  furnace.  This  is  referred 
to  merely  as  an  example  of  the  increased  efficiencies 
which  can  be  obtained  by  the  judicious  application 
of  town's  gas,  and  although  it  may  be  said  that  the 
solid  fuel-fired  furnace  has  yet  to  be  considerably 
improved,  nevertheless,  making  due  allowance  for 
such  improvements,  the  advantages  obtained  by 
the  use  of  town's  gas  due  to  cleanliness,  conveni- 
snce,  simplicity,  and  ease  of  temperature  control 


must  weigh  greatly  in  its  favour,  in  the  case  of  many 
manufacturing  processes. 

It  is  the  intention  of  the  author,  in  this  paper, 
to  refer  to  the  more  recent  applications  of  town's 
gas  as  an  industrial  fuel  in  connection  with  metal 
melting,  annealing,  hardening,  etc.,  rather  than  to 
deal  at  length  with  figures  of  fuel  cost  which  obtain 
in  its  many  applications,  as  compared  with  other 
forms  of  fuel. 

Metal  melting. 

The  developments  which  have  taken  place  during 
the  last  twelve  months  in  connection  with  the 
application  of  town's  gas  for  metal  melting,  have 
been  in  some  respects  phenomenal,  and  at 
the  present  time  many  thousands  of  brass,  gun- 
metal,  and  aluminium  castings  are  being  produced 
daily  in  melting  furnaces  heated  by  this  fuel. 
At  the  same  time  large  quantities  of  metal  are  being 
melted  for  the  production  of  strip,  billet,  and  ingot 
in  gas-heated  furnaces,  with  considerably  increased 
economy  in  melting  costs  as  compared  with  other 
forms  of  fuel.  For  the  production  and  melting 
of  aluminium  alloys,  gas-heated  furnaces  having 
pots  of  capacity  up  to  600  lb.  (copper)  are  being 
employed,  with  the  result  that  not  only  has  the 
speed  of  melting  been  considerably  increased,  but 
the  fuel  cost  has  been  reduced,  and  in  many  cases 
superior  quality  alloys  have  been  produced  owing 
to  the  cleanliness  and  ease  of  temperature  control 
which  obtain  when  melting  under  such  conditions. 
In  the  case  of  the  melting  of  brass,  bronze,  and  gun- 
metal  in  gas-heated  furnaces,  the  output  has,  in 
many  instances,  been  considerably  increased  and 
at  the  same  time  the  metal  loss  during  melting 
reduced. 

With  regard  to  the  relative  efficiencies  of  direct- 
fired  melting  furnaces  heated  by  coke  and  gas, 
figures  obtained  from  a  series  of  experiments 
carried  out  some  time  ago  in  connection  with  the 
melting  of  common  yellow  brass  showed  these 
to  be  in  the  ratio  of  approximately  3  to  15  respec- 
tively, again  showing  the  large  increase  in  heating 
efficiency  which  has  been  obtained  with  coal  gas 
as  a  fuel. 

Perhaps  a  more  recent  application  of  town  gas 
in  this  connection  is  its  use  for  the  melting  of  cast 
iron.  At  the  present  time,  in  many  parts  of  the 
country,  cast  iron  is  being  melted  in  pots  of  60 
to  120  lb.  capacity  with  town's  gas,  for  the  produc- 
tion of  high  grade  castings,  and  although  the  fuel 
costs  are  considerably  higher  than  when  melting 
by  coke,  it  is  found  that  owing  to  the  superior 
quality  of  work  which  can  be  obtained,  this  extra 
fuel  cost  is  easily  justified.  The  results  of  tests 
carried  out  in  connection  with  this  work  show  that 
about  700  cub.  ft.  of  town's  gas  of  calorific  value 
600  B.Th.U.  gross  is  required  for  each  cwt.  of 
metal  melted,  and  that  from  7  to  9  heats  of  metal 
are  obtainable  for  each  pot. 

Annealing. 

For  the  annealing  of  iron,  steel,  and  brass 
stampings,  forging,  etc.,  gas  is  rapidly  replacing 
solid  fuel,  especially  in  cases  where  it  is  found 
advisable  to  split  up  the  annealing  plant  into 
small  units.  In  this  connection  the  replacing  of 
solid  fuel -fired  furnaces  by  .modern  gas-fired 
furnaces  fitted  up  with  suitable  temperature 
indicating  apparatus,  has  placed  manufacturers 
in  a  position  in  which  they  are  able  to  deal  with 
work  of  a  repetitive  nature,  in  a  very  different 
manner  to  what  they  were  accustomed  to  when 
working  by  rule-of -thumb  methods. 

Taking,  e.g.,  the  annealing  of  brass  and  steel 
stampings,  an  enormous  industry  of  this  city, 
one  no  longer  sees  in  this  connection  the  cumber- 
some coal-fired  furnace  :  in  its  place  we  now 
have  a  number  of  small  furnaces  heated  by  gas 
at  ordinary  pressure,  each  constituting  a  complete 
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unit  fitted  with  its  temperature  indicating  apparatu 
and  capable  of  dealing;  with   work  at  a  speed  at 
[east  double  that  of  it--  predecessor. 

The  advantages  brought  about  by  this  change 
result  in  the  work  being  done  more  expeditiously, 
with  greater  uniformity,  and  at  a  lo«,r  manu- 
facturing cost,  for  temperatures  can  be  quickly 
and  easily  controlled  with  absolute  precision  ; 
the  number  of  units  in  use  can  be  adjusted  in 
accordance  with  the  amount  of  work  to  be  dealt 
with,  and  the  working  of  such  a  plant  becomes, 
to  a  great  extent,  automatic. 

The  extent  to  which  gas  is  replacing  solid  fuel 
in  this  particular  application  may  be  gathered 
from  the  fact  that  ii  this  city  alone,  during  a 
period  of  nine  months,  upwards  of  £12,000  worth 
of  gas-heated  furnaces  have  been  installed  on  the 
premise.--  of  various  manufacturers  engaged  on 
Government  work,  this  representing  an  increased 
gas  consumption  amounting  to  upwards  of  250 
million  cub.  ft.  per  annum. 

Carburising,  hardening,  and  tempering  and  general 
heat  treatment  of  metals. 

What  has  been  said  with  regard  to  annealing 
applies  equally  to  such  processes  as  carburising, 
hardening,  and  tempering  and  the  general  heat 
treatment  of  metals,  in  which  processes  town's 
gas  is  now  being  employed  to  a  very  considerable 
extent.  Special  furnaces  for  particular  processes 
of  heat  treatment  are  being  designed  almost 
daily,  with  the  result  that  working  efficiencies  are 
being  considerably  increased. 

liming  the  last  six  months,  a  considerable 
amount  of  investigational  work  has  been  carried 
out  in  the  Industrial  .Research  Laboratories  of 
the  city  of  Birmingham  Gas  Department,  in 
connection  with  the  carburising  of  mild  steel  in  an 
atmosphere  of  coal  gas,  and  already  this  process 
is  being  used  with  considerable  success  for  the 
carburising  of  small  parts  of  machine  tools,  gauges, 
etc. 

New  methods  are  also  being  employed  for  the 
heating  o  delicate  tools  for  purposes  of  hardening, 
I iy  radiation  in  an  atmosphere  of  coal  gas  to  avoid 
oxidation,  and  by  combining  this  process  with  a 
special  arrangement  for  heating  by  radiation,  it 
has  been  found  possible  to  reduce  the  amount  of 
distortion  which  takes  place  on  quenching  to  a 
minimum. 

The  applications  of  town's  gas  for  industrial 
healing  purposes  have  been  so  variedand  numerous 
as  to  require  a  large  amount  of  scientific  investiga- 
tion and  experimental  work  to  be  carried  out  to 
ensure  that  the  most  economical  methods  for  the 
carrying  out  of  any  particular  process  are  employed, 
and  with  this  object  in  view  the  Industrial 
Research  Laboratories  of  the  Birmingham  Gas 
Department  are  working,  band  in  hand,  with  the 
various  manufacturers,  as  only  by  this  means  does 
it  appear  possible  to  combine  science  with  practii  e 
to  bring  about  the  results  required.  • 

When  dealing  with  the  question  of  industrial 
heating,  no  paper  would  be  complete  which  did 
not  make  reference  to  the  subject  of  pyrometry, 
a  subject  which  is.  at  the  present  time,  receiving 
considerably  more  attention  than  it  has  in  the  past  . 
The  employment  of  pyrometers  in  all  heat  treat- 
ment operations  of  a  repetitive  nature  must 
receive  still  more  attention  by  the  manufacturers 
in  the  future,  and  every  facility  should  be  offered 
to  ensure  that  the  correct  type  of  instrument  is 
used  for  any  particular  proee.-s  under  considera- 
tion. 

The   many   advantages   obtained    by   the   use   of 

town's  gas  in  the  particular  manufacturing 
processes  referred  to  above  also  apply  to  a  more 
or  less  degree  to  other  manufacturing  processes 
such  as  glass  manufacture,  porcelain  tiling.', 
japanning, lacquering,  etc,  in  consequence  of  which 
the  gas-heated   furnace  is  gradually   becoming   a 


Hne  qua  non  in  the  industries  referred  to,  and 
speaking  generally  it  may  be  said  that  application 
of  gas  as  an  industrial  fuel  has  gone  far  to 
augment  the  output  of  munitions  and  war  stores 
of  the  large  manufacturing  centres  of  our  country. 
In  conclusion,  the  author  wishes  to  offer  his 
thanks  to  the  Birmingham  Gas  Committee  for 
t  heir  permission  to  contribute  this  paper. 

Ills,  DSSION. 

The  President  said  that  Mr.  Walter's  state- 
ment as  regarded  the  work  done  by  the  Birmingham 
Gas  Department  was  most  interest  bag.  To  achie\  e 
success  they  had  spent  a  considerable  sum  of 
men.  >    and  installed  important  plant. 

Mr.  DedMMOND.PatoN  asked  as  to  the  pressure 
at  which  air  was  introduced  into  the  furnace. 

.Mr.  Taidkvin  agreed  with  the  author  that  the 
development  and  the  design  of  gas  furnaces  was 
in  a  crude  stage.  He  did  not  think  he  had  seen 
a  really  well-designed  annealing  gas  furnace  yet, 
though  he  had  seen  gas  furnaces  which  gave 
promise  of  good  results. 

Mr.  E.  YV.  Smith  stated  that  in  the  south  of 
England  Sir  Alex.  Duckham  had  16  mut 
working  successfully.  They  were  15  feet  by  5  feel 
l!  inches,  all  raised  above  the  ground  and  heated 
with  producer  gas,  and  they  were  so  arranged  that 
the  bottom  of  the  furnace  could  be  dropped  out. 
The  strip  for  annealing  was  placed  edgewise  on  t  lie 
bottom  and  the  furnace  was  rarely  opened  for 
more  than  forty  seconds,  and  in  two  hours  it  was 
possible  to  treat  3  tons,  corresponding  to  30  or  35 
tons  of  met.il  through-put  per  day.  It  was  not 
possible  to  determine  with  the  pyrometer  a  differ- 
ence of  more  than  5  to  10  degrees  of  temperature 
in  any  part  of  the  inutile.  The  beating 
uniform  and  very  easily  controlled.  He  thought 
the  gas  companies  would  have  to  face  the  com- 
petition of  producer  gas  in  muffles.  Water  gas 
was  not  nearly  so  suitable  for  many  methods  of 
heating.  The  dilution  of  producer  gas  enabled 
one  to  get  more  effective  flame  over  modi 
temperatures  and  over   big  areas. 

Mr.  A.  E.  Tucker  submitted  that  the 
pressure  should  be  exercised  on  the  gas  and  not 
on  the  air.  It  was  invariably  the  case  in  the 
furnaces  with  which  he  was  connected  and  that 
detail  was  of  great  importance,  because  by  that 
means  alone  the  action  on  the  pots  could  be  much 
reduced,  and  pots  at  the  present  time  cost  £1  or  115 
each.  Secondly,  the  control  of  the  heat  was  muck 
more  easily  effected.  The  limits  of  copper  in 
brass  were  specified  by  the  Ministry  of  Munitions 
as  between  57  and  02 %,  and  it  was  a  wide 
margin,  but  labourers  did  not  always  appre< 
the  significance  ot  using  excessive  heat,  and  the 
result  was  that  in  some  gas-fired  furnaces,  he  had 
known  a  loss  of  10%  of  zinc;  a  considerable 
amount   of    brass   had   thus    been    wasted. 

Mr.  II.  L.  Heathcote  said  that  OM 
Coventry  firm  paid  over  £3000  a  year  for  gas  for 
industrial  purposes.  He  was  glad  that  Mr. 
Walter  had  emphasised  the  need  for  pyromettfc 
control  in  connection  with  furnace  work.  T 
very  large  extent  the  value  of  the  furnace  was 
det  ei  mined  b\   the  ac   uracy  with  which  its  worl 

could  be  controlled. 

The  President  said  he  thought  a  mistaki 
made  was  in  depending  upon  the  average  workman 
to  use  a  pyrometer  having  a  scale  which  was 
sufficiently  open.     He  had   reason   t"  know    thai 
wh-ie  a   pyrometer  with  an  open  scale  had   lie 
used,  not    much    difficulty    was    experienced    m 
getting  working  men  to  work  within  close  limits. 

Mr.  Walter,  in  reply,  said  that  in  I  heir  fun 
air  was  used  at  a  pressure  of  about  2  lb.,  with 
at   the  ordinary  town  pressure.      In  many  i'n~' 
was   found   to   be  more  satisfactory    to   use   both 
gas  and  air  under  pressure.     The  main  advam 
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to  be  derived  from  using  the  combined  arrange- 
ment was  that  the  variations  which  were  bound 
to  take  place  were  eliminated  when  one  was 
dealing  with  gas  at  some  positive  controlled 
pressure.  In  Birmingham  they  had  upwards  of 
17  miles  of  high-pressure  mains,  which  transmitted 
»as  at  a  working  pressure  of  12  lb.  per  square 
inch,  and  in  cases  where  manufacturers  were  on 
the  route  of  these  mains  the  Corporation  were  in 
the  position  to  supply  them  with  melting  furnaces 
in  which  the  gas  was  supplied  under  pressure  and 
the  air  taken  in  by  injection  in  the  ordinary  way. 
A  considerable  number  ot  these  furnaces  had  been 
in  operation  for  some  5  or  6  years.  Where  there 
was  a  difficulty  of  obtaining  high-pressure  gas  it 
had  been  found  to  be  a  commercial  proposition  to 
mstal  compressing  plant.  He  agreed  as  to  the  ease 
jf  control  and  efficiency  of  the  high  pressure  gas- 
ieated  furnace.  When  high-pressure  gas  was 
smployed  direct,  the  amount  of  gas  it  was  possible 
to  introduce  into  the  furnace  was  decided  by  the 
size  of  the  jet  and  the  working  pressure.  To 
some  extent  that  prevented  the  possibility  of  the 
netal  being  over-heated  by  using  an  excess  of  gas 
just  prior  to  pouring. 


Thursday  Afternoon. 


Group  I. 
The  President  in  the  Chair. 

tfANUFACTTJRE  OF  SYNTHETIC  NITRATES 
BY  ELECTRIC  POWER. 

BT  E.  K1LBURN  SCOTT,  A.M.INST.C.E.,  M.INST.E.E. 

PART   I. 

In  the  process  of  fixing  atmospheric  nitrogen  in 
in  electric  furnace,  the  reaction  mainly  depends 
m  the  contact  of  air  with  the  electric  arc.  Clearly 
iherefore  that  design  is  best  which  provides  for 
nost  air  to  come  under  the  action  of  the  arc. 

Many  furnaces  are  faulty  because  a  large  pro- 
portion of  the  air  passing  through  cannot  come  into 
:ontact  with  the  arc.  and  on  the  reason  being 
investigated  it  is  found  to  be  due  to  their  being 
)f  the  single-phase  type. 

For  example  in  the  Birkeland-Eyde  furnace 
see  this  Journal,  1915,  114)  the  arc  alternately 
ills  the  top  and  bottom  half,  but  never  both 
simultaneously,  and  as  air  flows  into  the  reaction 
:hamber  through  all  the  holes,  it  follows  that  only 
lalf  of  it  can  be  on  the  side  where  the  arc  is,  at  any 
Moment.  There  is  thus  a  leakage  of  air  and  it  is 
ispecially  pronounced  through  the  holes  nearest 
ihe  periphery. 

In  the  Schonherr  furnace  (this  J.,  1915,  115) 
i  rod-like  arc  is  formed  up  the  centre,  and  a 
whirling  current  of  air  keeps  the  arc  in  the  centre, 
is  the  section  of  the  arc  is  only  a  fraction  of  an 
nch.  whereas  the  cross  sectional  area  of  the  tube 
s  over  30  square  inches,  much  of  the  air  passes 
without  contact.  This  is  helped  by  the  whirling 
iction  which  tends  to  keep  air  away  from  the  arc. 

The  Pauling  furnace  (this  J.,  1915,  116)  consists 
)f  horn-shaped  electrodes  between  which  a  fan- 
shaped  arc  flame  is  formed  by  the  single-phase 
;urrent  which  shuttles  backwards  and  forwards 
setween  them.  The  nozzle  of  the  air  pipe  is 
provided  with  a  narrow  slit,  but  as  air  cannot 
;ravel  in  a  flat  stream,  it  spreads  in  all  directions, 
therefore  a  large  portion  of  the  air  must  necessarily 
aass  through  the  furnace  without  coming  in  contact 
V  th  the  arc. 

Further  particulars  of  the  above  furnaces  are 
jiven  in  my  paper  on  "  Production  of  Nitrates 
from  Air  "  in  Journal  for  Februarv  15th,  1915, 
No.  3,  Vol.  XXXIV. 

Another  single-phase  furnace  not  described 
therein,  is  that  of  Moscicki  which  is  used  in 
Switzerland.  This  type  (see  Fig.  1 )  has  a  reaction 
chamber.  A,  and  air  chamber,  B,  surrounded  by 


water.  An  annular  space  is  provided  between 
the  high-tension  electrode,  C.  and  the  lower  edge 
of  the  reaction  chamber,  which  latter  is  at  earth 
potential.  The  arc  strikes  across  this  annular 
space  and  it  is  caused  to  rotate  by  the  magnetic 
field  set  up  by  coil,  D. 

Naturally  the  single-phase  arc  can  only  be  at  one 
point  of  the  annular  ring  at  any  one  moment, 
whereas  the  air  passes  through  all  the  ring  space, 
all  the  time.  Therefore  this  design,  which  other- 
wise has  several  good  features,  presents  the  dis- 
advantage common  to  all  single-phase  furnaces 
of  allowing  air  to  pass  through  without  contact 
with  the  arc. 


Fig.  1. 
Moscicki  single-phase  furnace. 

Three-phase  furnace.  Now  consider  what 
happens  in  the  three-phase  furnace  shown  dia- 
grammatically  in  Fig.  2.      The   three    electrodes, 

A,  A',  A*,  are  arranged  with  intervening  firebricks, 

B,  B',  B",  so  that  together  they  entirely  enclose 
a  six-sided  conical  space.  Air  entering  the  bottom 
from  the  pipe,  C,  expands  and  fills  the  cone  before 
passing  away  at  the  top,  the  only  exit. 

The  electrodes  receive  the  three-phase  currents, 
a,  a',  a",  and  these  currents  interact  in  such  way  as 
to  produce  an  arc  flame  which  rotates  rapidly  in 
accordance  with  the  periodicity  of  the  supply,  viz., 
50  times  a  second. 

Since  the  air  takes  longer  than  1  /50th  of  a 
second  to  pass  up  through  the  reaction  chamber, 
every  particle  must  come  into  contact  with  the 
rapidly  revolving  triple  arc  flame. 

It  is  rather  surprising  that  those  who  are  inter- 
ested in  nitrogen  fixation  abroad  should  have  only 
worked    on    single-phase    lines.     Having    started 
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in  that  way  they  still  keep  to  it  owing  no  doubt  to 
patent  considerations,  ami  the  absence  of  competi- 
tive conditions. 

When  alternators  flrsl  came  into  use  all  alternat- 
ing current  plant  was  single-phase,  bn(  directly 
three-phase  motors  came  into  vnpir  then  single- 
phase  began  to  go  out.      For  a  certain  period  two 

phase  apparatus  was  employed  I ause  it  was  easy 

to  change  over  to  it   from  single  phase.     Thr 

phase  generators  are  now  universally  used,  ami 
Vet  for  fixation  of  nitrogen,  the  lxilburn  Seott 
type  is  the  only  one  designed  as  a  self-contained 
three-phase  unit. 


Fig.  2. 

Diagram  of  Killmrn  Scott  furnace,  xhoicinij 
entirely  enclosed  ami  conical  reaction  chamber,  in 
tchich  the  combined  three-phase  arc  flame  rapidly 
rotates. 

By  employing  three  currents  in  one  reaction 
chamber,  the  electrical  energy  is  converted  into 
heat  at  an  even  rate,  because  power  varies  between 
0-8r>  and  unity,  taking  the  maximum  as  unity. 
This  i-  indicated  by  tin'  three  alternating  curves 
shown  in  Fig.  '-.  the  crossing  points  of  which  are 
only  a  little  below  the  maximum  values.  On  the 
other  band  the  single-phase  curve  clearly  indicates 

that     in    a     single-phase    furnace   the    power    varies 

between  zero  ami  a  maximum  twice  ever;  cycle 
or  period. 

lib, an     arc    Jlnnu  .*.      For     the     proper     working 

of  nitrogen  fixation  furnaces,  it  is  essential  to 
blow  the  arcs  into  flames,  ami  this  can  he  done 
by   a   magnetic    Held    as   in    the    Birkeland-Eyde 

furnace,  which  causes  the  .arc  flame  alternately  to 

expand  into  two  half  discs.  Mo-.ci.kis  furnace- 
has  a  magnetic  field  which  causes  the  arc  to  rotate 
round  an  annular  opening,  hut  the  arc  is  extended 


into  a  flame  by  the  air  which  blows  through  the 
opening. 

On  tin'  other  hand  furnaces  can  work  merely 
by   tin'  air   flowing   through  as   in   the   SchonheiT, 

Pauling,   ami    Killcurii  Scott    types. 

One  objection  to  the  magnetic  blow  is  that  in 
addition    to   alternating  current   for  the  arc,    direct 

current  is  also  required  to  excite  the  magnets. 
To  obtain  the  direct  current,  special  transforming 
plant  is  necessary,  and  it  must  be  of  the  rotating 
type  because  of  commutation.  The  flrsl  cost  ami 
upkeep  are  therefore  high. 

Seeing  that,  in  any  e\  ent,  air  must  pass  through 
the  furnace,  it  may  just  as  well  he  used  for  creating 
the  flames,  and  thus  do  away  with  extra  direct 
current  plant.  The  arc  flames  obtained  by  air 
are  just  as  effective  as  when  obtained  by  magnetism. 

In  the  Sclionherr  furnace  the  air  is  given  a 
whirling  motion  to  keep  the  arc  in  the    centre    ol 

tin-  tubular  reaction  chamber,  but  in  the  Pauling 

and  Kiliiurn  Scott  furnaces  this  is  not  necessary. 

Electrodes.  For  a  given  power  or  output  the 
trouble  of  operating  electric  furnaces  may  be  said 
to  vary  with  the  number  of  electrodes.  Also  the 
energy  lost  in  electrodes  will  vary  with  their 
number.  The  least  that  can  he  used  for  any 
furnace  an-  two  ami.  therefore,  three  furnaces  "f 
single-phase  require  six  elect  rodes,  as  shown  in  Figs. 
3,   4,   and   5.       On   the   other   hand,   a   three-phase 

furnace  requires  only  three  electrodes  as  shown 
in   Fig.  0. 

The  Birkeland-Eyde  furnaces.  Fig.  It.  are  shown 
in  "  delta  "  connection,  this  being  the  preferred 
method,  but  some  of  those  in  Norway  are  al-o 
connected  in  "  star."  Sclionherr  furnaces.  Fig.  4, 
are  always  connected  in  star,  and  as  the  tofl 
electrode  of  each  furnace  is  earthed,  there  are  only 
three  electrodes  at  high  tension. 

Pauling  furnaces  are  winked  two  in  series,  and 
(hey  have  a  special  transforming  device,  as  shown 
in  Fig.  "c.  which  raises  the  voltage  temporarily, 
in  case  one  furnace  of  the  series  goes  out.  This 
assists  towards  continuity  of  working. 

The  material  of  which  electrodes  are  made-  has 
an  important  bearing  on  the  yield.  For  example 
the  electrodes  of  the  liirkeland-Kyde  furnace  arc 
a  special  alloy  of  copper  w  Inch  has  been  found  fnnii 
experience  to  be   beneficial. 

The  modified  Pauling  furnaces  which  Or.  Root 
has  at  work  in  Legnano  have  electrodes  made  of  an 
aluminium  alloy,  and  he  claims  that  the-  mettf 
has  a  catalvtie  action  which  is  favourable  to  the 
yield.      (See"    Hrit.    l'at.    23,959    of    1913.) 

Sclionherr  and  Moseicki  furnaces,  which  have 
one  of  the  electrodes  at  earth  potential,  must  of 
necessity  use  iron  or  steel  for  one  if  not  both 
electrodes.  The  iron  oxide  carried  over  with  the 
gases    is    detrimental. 

In  my  three-phase  furnace  a  special  alloy  is 
used,  particulars  of  which  it  is  not  desirable  to 
disclose. 

Starting  furnace.  Single-phase  furnaces  are 
started  by  moving  the  electrodes  towards  •  a.  I 
until  the  air  gap  is  sufficiently  narrow  fed-  the  volt 
age  to  jump  across.  These  adjustments  have 
to  be  carefully  made,  as  the  electrodes  are  at  high 
tension,  and  there  is  also  liability  of  current  rushes. 

In  the  three-phase  furnace.  1  dispense  with  ad- 
justments   because    the'    arcs    are    started    by    pilot 

or  trigger  sparks.     A  wire  placed  about  midway 

between    the     points     of     the     t  !l  I'ee     electrode-.    jll.-t 

above  the  air  pipe',  is  connected  toa  high -frequency 
apparatus.  When  this  apparatus  i-  started  -parks 
pass  from  tin'  wire  to  the  electrodes,  an. I 
break  down  the  air  dielectric.  The-  operation  of 
start  ing  the  furnace  is  first  to  turn  on  the  air, 
then  close  the  main  three-phase  switch,  and  Ihmlly 
switch    on    the    pilot     sparks. 

By  employing  high  frequency,  many  pilot  sparlu 
pass  during  each  cycle  of  the  main  supply,  which 
latter  is  ."ill  cycles  per  second.  A  continu  >u-  path 
is  therefore  provided  for  the  main  current.     The 
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pparatus  for  attaining  this  and  the  method  of 
onnecting  up  are  special  and  have  only  been  arrived 
t  after  considerable  experimenting.  It  will  be 
een,  however,  that  two  currents  at  different 
requencies  can  work  through  the  same  conductor 
or  it  is  practically  the  condition  which  enables 
elephone  and  telegraphic  messages  to  pass 
ogether. 

This  method  of  starting  is  a  great  advantage 
«cause  the  electrodes  can  be  set  at  the  best  dis- 
ance  apart  for  the  air  supply,  and  a  low  pressure 
an  be  used  to  operate  the  furnace.  Without  the 
lilot  sparks  the  voltage  has  to  rise  to  a  certain 
ioint  before  current  begins  to  flow  and  this  affects 
he   power  factor. 


exchangers  could  preheat  all  the  air  required  in  a 
more  effectual  way. 

Preheating  the  air  not  only  economises  heat,  and 
raises  the  temperature  of  the  furnace  but  it  also 
enables  the  air  to  enter  the  furnace  dry,  which  is 
an  advantage.  Prof.  Guye  found  a  sbght  increase 
in  yield  when  the  air  was  dry,  enough  to  warrant 
the  removal  of  moisture  in  a  commercial  plant. 

I  think  it  may  be  taken  as  an  established  fact 
that  if  air  is  used  without  any  previous  treatment, 
the  yield  of  a  furnace  will  differ  with  varying 
atmospheric  conditions.  Air  charged  with  mois- 
ture or  with  dust  or  with  acid  vapours  as  found  in 
some  industrial  centres  will  not  act  in  the  same 
way    as  the  clean    dry    air    of,    say,    an    inland 
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Fig.  3. 

Three  Birkeland-Eyde  single-phase  furnaces,  con- 
lectcd  in  delta  with  6  electrodes,  all  adjustable  and 
d  high  pressure.  A  separate  disc  arc  flame  in 
•ach  furnace. 

It  is  convenient  to  keep  the  pilot  sparks  working 
ill  the  time  because  it  improves  the  yield  and 
lelps  maintain  continuity  of  working.  In  all 
fectric  furnaces  it  is  most  important  to  ensure 
lontinuity,  because  if  the  furnaces  keep  stopping 
md  starting,  surges  may  be  set  up.  A  three- 
)hase  furnace  has  a  special  advantage  in  this 
■espect  because  currents  are  always  flowing 
n  the  phases  and  the  arcs  assist  in  maintaining 
;ach  other.  The  energy  is  practically  always  at 
i  maximum,  whereas  in  a  single-phase  furnace 
t  varies  from  zero  to  a  maximum  twice  in  each 
period  or  alternation  of  the  current. 

Preheating.  In  order  to  get  easy  operation  of 
;he  furnace  the  air  must  be  preheated,  and  so 
ong  as  such  preheat  is  not  detrimental  in  other 
•vajs,  the  higher  it  is,  the  better.  Ionisation  is 
lelped  by  preheat  and  this  condition  is  necessary 
'or  good  electrical  working.  I  have  found  it 
idvantageous  to  preheat  to  250°  C. 

It  is  convenient  to  get  the  preheat  from  the 
neat  of  gases  leaving  the  furnace  and  one  large 
leat  exchanger  can  serve  several  furnaces. 

The  Birkeland-Eyde  design  embodies  a  preheater 
because  the  cold  air  blown  into  the  furnace  goes 
first  into  two  chambers  behind  the  perforated  walls, 
ind  in  passing  through  the  numerous  small  holes 
bo  the  reaction  chamber  it  receives  preheat. 

In  the  Schonherr  design  the  preheater  is  more 
ipparent  because  it  takes  the  form  of  several 
concentric  steel  tubes  outside  the  reaction  tube. 
It  is  an  effective  preheater,  but  the  combination 
of  a  preheater  with  each  furnace  is  costly.  In  one 
furnace  room  at  Saaheim  factory  in  Norway,  there 
ire  96  preheat  ers,  whereas  several  separate  heat 


Pig.  4. 
Three     Schonhcrr-Hcssbergcr     single-phase     fur- 
naces, connected  in  star  with  G  electrodes.  3  of  which 
are   adjustable   and   at   high   pressure.     A    separate 
rod-like  arc  in  each  furnace. 

mountainous  region.  Natural  electrical  pheno- 
mena are  much  manifested  in  a  pure  dry  atmo- 
sphere. 

Cooling.  As  the  chemical  reaction  is  reversible, 
it  is  important  to  chill  the  nitric  oxide  quickly. 
With  single-phase  furnaces,  it  can  only  be  effected 
by  blowing  excess  air  through  the  furnace,  whereas 
in  the  Kilburn  Scott  furnace  a  cooling  device  in  the 
form  of  a  boiler  acts  as  the  roof.  Boilers  would 
no  doubt  have  been  applied  directly  to  the  single- 
phase  furnaces  in  Norway,  if  the  designs  had  been 
suitable. 

It  will  be  noted  from  Fig.  1  that  a  boiler  is  an 
essential  part  of  the  Moscicki  furnace,  and  in  that 
respect  I  consider  it  is  an  advance  on  the  other 
single-phase  furnaces.  But  considered  as  a  boiler 
it  is  faulty,  and  the  reason  is  simply  that  it  has 
had  to  be  made  to  suit  the  special  requirements  of 
the  reaction  chamber,  etc.  By  employing  a  boiler 
simply  as  the  roof  of  the  three-phase  furnace  it 
becomes  a  straightforward  job  and  there  is  no 
compromising  of  either  the  reaction  chamber  or 
the  boiler. 

Cooling  by  means  of  a  boiler  is  effective  by 
reason  of  the  latent  heat  of  steam  and  there  is  also 
considerable  economy  because  the  steam  can  be 
used  for  generating  electric  power.  There  is  a 
regenerative  gain  of  over  10%  by  passing  the 
steam  into  a  mixed  pressure  steam  turbine.  If 
not  wanted  for  that  purpose  the  boiler  can  produce 
distilled  water  for  the  absorption  plant . 

A  blown  arc  flame  acts  on  the  boiler  in  much  tin- 
same  way  as  any  ordinary  flame  burning  to 
carbon    dioxide.       The   centre   of    the   arc.   flame 
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is  the  neutral  point,  and  as  I  connect  the  boiler  to 

earth,  there  is  no  danger  and  no  electrical  leakage. 

The  boiler  ia  iw >t  affected,  because  nitric  oxide 

dm  -  not  attack  metal.     Nitrogen  peroxide  may  do 

so  if  the  temperature  is  below  BOO  ( '.  but  even 
it  arts  slowly  and  moisture  musl  be  present. 

In  Norway  the-  furnace  gases  are  passed  through 
an  ordinal)  liabe-oe  k-\Yilcox  boiler  when  the 
temperature  has   Keen    lowered    to    about   200     ('., 

so    the    gases    are    at    a    temperature    which    is 

dangeroii  >  ]■■  >n.i  i.  .-,..'.,,  I  nni 

on  metal  it  is  much  safer  to  use  the  boiler  directly 
on  the  Furnace  where  the  gas  is  -till  in  the  nitric 
oxide  stage. 

Results.  The  yield  which  it  is  generally 
assumed  can  be  obtained  from  single-phase 
furnaces  is  50  t"  00  grins,  of  pure  nitric  acid  per 
kilowatt-hour,  or,  say.  half  a  ton  of  pine  acid  per 
kilowatt -\ear.  Tests  carried  out  on  my  three- 
phase  furnace  show  greater  yields,  and  I  consider 
60°^  higher  than  tin-  above  is  commercially 
feasible. 

The  yields  are  much  improved  by  having  a 
boiler  immediately  over  the  arc  flames,  and  there 
is  nojappreciable  difference  in  yield  when  steam 


Those  specially  interested  are  referred  to  'Fig.  9 
of  my  paper  on  "  Production  of  Nitrates  from 
Air"  in  Journal  for  February  15th,  1315,  No.  3, 
Vol.  XXXIV.  This  shows  a  lay-out  of  absorption 
towers,  etc-.,  and  also  nay  proposal  to  supply  the 
Furnace  with  oxygenated  air  and  work  in  a  closed 
cycle  by  bringing  air  from  the  last  tower  back  to 
the  furnace. 

Dilute  nitric  acid  is  collected  at  the  bottom  of 
each  tower  and  forced  np  to  the  top  of  the  next. 
The  liquor  passes  from  tower  to  tower  in  one 
direction  whilst  gas  passes  from  tower  to  tower  in 
the  other  direction.  Such  a  system  gives  an  acid 
concentration  of  about  25%,  which  is  high  enough 

for  making  ammonium  nitrate  and  calcium  nitrate. 

It  happens  that  during  the  absorption  proceaa 
nitrous  acid  is  formed,  and  this,  being  unstable  in 
presence  of  water  vapour,  splits  up  into  nitric  oxide 
and  nitrogen  peroxide.  The  nitric  oxide  then 
takes  up  more  oxygen  from  the  excess  air  present) 
and  for  I  his  it  is  w  ell  to  make  provision  by  allow  Lag 
the  gas  to  move  sluggishly  between  the  towers. 

It  will  be  of  interest  to  consider  what  are  the 
conditions  for  good  absorption.  A  first  condition 
is  that  the  gases  move  very  slowly,  and  the  next 
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Fig.  5. 

Pauling  single-phase  furnaces,  connected  in  two 
series  and  in  "  delta,"  u-iih  12  electrodes,  all  ad- 
justable and  at  high  pressure.  A  separate  fan- 
sha]>ed  are  flame  iit  each  furnace. 

is  being  raised  as  there  is  before  the  water  boils. 
Tests  have  shown  that  of  the  total  energy  put  into 
the  furnace,  the  low  pressure  steam  raised  repre- 
sents about    10  ",,. 

If  the  air  is  preheated  to  250°  C.  then 
the  yield  rises  to  its  full  value  in  about  \  hour 
from  the  time  of  starting  the  furnace,  which  is 
important  from  the  point  of  view  of  switching  off 
the  furnace  during  off-peak  hours. 

The  pressure  at  which  the  furnace  will  work  is 
considerably  lower  than  the  voltages  used  in 
single-phase  furnaces.  Power  factors  of  over  0*85 
have  been  obtained. 

Absorption  towers.  The  most  commonly  used 
absorption  system  consists  of  a  range  of  high  towers 
madeof  acid-proof  brickwork,  the  towers  being  (illed 
with  quart/,  pieces  or  one  of  the  many  patented 
forms  of  acid-proof  Idling,  (las  enters  the  bottom 
of  each  tower  and  leaves  at    the  top  after  linding 

its  way  through  the  interstices  ol  the  tilling.  \t 
the  same  time  the  absorbing  liquid  covers  the 
filling  with  a  thin  layer    of  liquid,   which  absorbs 

the-    ascending    gas.      The    bulk    of    the-    absorption 

takes  place  in  the  first   tower  which  receives  the 

strongest  gas. 


Fig.  ti. 

Kilburn-Scolt  three-phase  furnace,  connected 
delta-star  with  3  electrodes,  at  hiijh  tension.  A 
rapidly  rotating  arc  flame  is  produced  by  the  three 
piloses  in  the  conical  reaction  chamber. 

is  that  the  contact  surface  should  be  as  large  as 
possible;  also,  as  mentioned  above,  there  should  he- 
opportunity  for  the-  further  oxidation  of  the  nitri' 
oxide  which  is  formed  during  absorption. 

Prof.  Moscicki  has  also  found  that  it  is  desirable 
for  the  liquor  to  pass  down  the  towers  intermittently 
so  that  the  filling  is  periodically  wetted.  Hi- 
system  is  shown  in  Fig.  7.  taken  from  Hrit.  Pat. 
17,355  of  1911. 

The    absorption    chambers    are    rectangular    in 

Elan,  and  built  together  in  one  block  of  acid-proof 
ricks,  the  party  walls.  A,  pierced  with  small 
holes,  1$.  Kvery  see-on, I  chamber,  (',  (',  is  filled  with 
quart/,  pebbles  to  offer  a  large  absorption  surface. 
The  other  chambers  act  a.s  oxidising  chambers, 
and   have  an   open   kind   of   packing  or  else  are 

empty.  The- width  of  each  chamber  is  about  the 
same  a.s  the  height  and  it  is  only  15  to  30  cm.  in  the 

direction  of  travel  of  the  gas.      The  spac -i  upiod 

by  the  whole  apparatus  is  small  as  compare  id 
lb.-  old  system  of  separate  towers. 

The  gas  is  caused  to  flow  at  the  very  slow 
of    about    1    cm.   per  second,  and   it    travels  in  ■ 
horizontal  direction,  through  the  holes  in  the  party 
walls  from  chamber  to  chamber.     The  absorbing 
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liquid.  D,  is  poured  quickly  and  periodically  over 
the  layers  of  filling  material  so  as  to  form,  each  time 
a  column  of  water  which  as  it  sinks  downwards 
places  all  parts  of  the  filling  successively  under 
water  and  thus  thoroughly  washes  them. 

Viewed  from  the  gas  inlet  pipe  the  receiving 
vessels  are  arranged  in  stages  rising  towards  the 
rear  end  of  the  chamber  and  each  vessel  is  con- 
nected with  the  adjacent  lower  vessel  by  means  of 
overflow  pipes  as  shown.  As  distilled  water  is 
admitted  at  the  rear  end  where  gas  is  weakest  it 
causes  overflow  towards  the  end  where  the  gas 
enters  and  where  acid  is  drawn  off.  The  operation 
is  automatic. 

The  holes  through  which  the  gas  passes  slope 
down  towards  the  filling  so  to  as  prevent  liquid 
getting  through  the  holes  into  the  oxidation 
chambers.  The  outer  walls  of  the  chambers  are 
made  tight  to  liquid  and  gas  by  a  coating  of  acid- 
proof  asphalt. 

After  the  liquid  has  fallen  to  the  bottom  of  each 
tower  it  is  transferred  to  the  top  of  the  next  by  a 
montejus.  the  liquid  moving  in  the  opposite  direc- 
tion to  the  gas  as  in  the  other  systems.  By  the 
Moseicki    method    the    absorption    of    the    nitric 
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Fig.  7. 
Moseicki  plant  for  absorption  of  nitric  acid. 

peroxide  gas  is  nearly  complete,  being  about  97%, 
whilst  the  nitric  acid  mav  be  drawn  off  at  a  concen- 
tration of  40  to  50  %. 

PART  II. 

COMPARISON  OF  METHODS. 

During  recent  years  a  great  deal  has  been  heard 
of  the  indirect  method  of  making  nitric  acid  ; 
that  is  so  say,  by  the  manufacture  of  calcium 
carbide  and  calcium  cyanamide,  and  the  oxidation 
of  ammonia.  Those  interested  in  this  method 
have  made  comparisons  between  it  and  the  direct 
electric  arc  process,  with  the  object  of  shotting 
that  the  indirect  is  the  best.  It  will  therefore 
be  of  interest  to  make  out  a  complete  statement 
of  all  the  various  items  of  the  two  methods,  for 
obviously,  that  is  the  only  way  by  which  a  fair 
comparison  can  be  made. 

Indirect  method. 

Number  of  factories.  Three,  viz.,  one  for  calcium 
carbide,  one  for  calcium  cyanamide,  and  one  for 
the  acid. 

Number  of  processes.  Ten.  (a)  Burning  lime- 
stone ;  (b)  making  calcium  carbide  ;  (c)  grinding 
carbide  ;  (D)  making  pure  nitrogen  ;  (e)  making 
calcium  cyanamide  ;  (p)  grinding  cyanamide  ; 
(G)  raising  superheated  steam  ;  (H)  making 
ammonia  ;  (i)  oxidation  of  ammonia  by  catalyst; 
(J)  absorption  of  gas  to  nitric  acid. 

Materials.  Seven,  (a)  Limestone  ;  (b)  coke 
or   anthracite  ;     (c)  carbon   electrodes  ;     (d)  pure 


nitrogen  ;       (k)     superheated     steam  ;      (f)     air  ; 
(G)  water. 

Purity  of  materials.  It  is  verv  important 
(a)  to    have    pure    nitrogen    for    the    cvanamide, 

(B)  to  free  the  cyanamide  from  all  traces  of  carbide ; 

(C)  to  havs  pure  ammonia  and  pure  air,  because 
the  catalyst  is  easily  poisoned. 

Electric  energy.  Electricity  is  required  :  (a) 
For  calcium  carbide  furnace  ;  (b)  for  calcium 
cyanamide  retorts  ;  (c)  for  heating  catalyst ; 
(d)  for  powerful  motors  for  grinding  the  carbide 
and  the  cyanamide  and  for  moving  these  materials. 

Grinding  machinery.  Special  machinerv  is  re- 
quired for  grinding  the  calcium  carbide  very  finely 
in  an  atmosphere  of  nitrogen,  so  as  to  prevent 
formation  of  acetylene,  also  for  grinding  calcium 
cyanamide. 

Steam.  Superheated  steam  is  required  for 
making  ammonia  from  the  cyanamide  in  autoclaves. 
The  steam  is  raised  by  burning  fuel. 

Catalyst.  Platinum  is  used  as  a  catalyst,  and 
as  it  is   consumed  it  has  to  be  renewed. 

Electrodes.  Amorphous  carbon  electrodes  are 
required  for  the  carbide  furnaces,  and  the  cyana- 
mide retorts.  They  burn  away  quickly,  and  are 
expensive. 

Method  of  working.  A  calcium  carbide  furnace 
must  work  continuously,  because  if  the  fused 
material  solidifies,  it  may  spoil  the  furnace  lining. 
The  calcium  cyanamide  retorts  must  be  worked 
intermittently. 

Situation  of  factory.  The  site  must  not  only 
be  where  electric  potter  is  available,  but  also 
where  limestone,  coke  or  anthracite,  and  carbon 
electrodes  can  be  conveniently  and  cheaply 
delivered. 

Labour.  A  great  deal  of  labour,  much  of  it 
skilled,  is  required  to  attend  to  the  ten  processes, 
and  the  large  amount  of  special  plant  required. 
The  intermittent  method  of  making  cyanamide 
in  numerous  small  retorts  requires  much  hand 
labour. 

Direct  method. 

Number  of  factories.     One. 

Number  of  processes.  Two.  Nitric  oxide  gas, 
made  by  passing  air  through  an  electric  arc  flame. 
The  gas  is  then  combined  with  water  to  form  nitric 
acid. 

Materials.     Two.     Air  and  water. 

Purity.  Nitrogen  and  oxygen  are  used  exactly 
as  thej  exist  in  the  atmosphere.  No  precautions 
necessary. 

Electric  energy.  Energy  is  only  required  for 
the  furnaces  and  sundry  small  motors. 

Grinding.     None  required. 

Steam.  Raised  by  the  waste  heat  of  furnace 
gases. 

Catalyst.     None. 

Electrodes.  Water-cooled  metal,  w-hich  wear 
away  very  slowly. 

Method  of  working.  It  is  best  to  work  continu- 
ously, but  the  process  lends  itsel"  perfectly  for 
intermittent  working,  so  as  to  take  advantage  of 
low    off-peak    or    off-season   rates. 

Situation  of  factory.  The  site  may  be  anywhere 
whero  suitable  electric  energy  is  available.  It  is 
not  affected  by  carriage  of  raw-  material. 

Labour.  Very  little  required,  as  there  is  only 
one  process,  and  that  is  practically  automatic. 

It  has  often  been  stated  that  the  amount  of 
electric  energy  required  for  a  given  amount  of 
nitric  acid  made  by  the  indirect  process,  is  less 
than  that  required  by  the  direct  process.  I  have 
yet  to  see  reliable  figures  proving  this,  but  even 
if  it  were  true,  it  is  only  one  item.  The  only  way 
to  compare  two  methods  is  to  take  into  account 
all  the  factors,  and  appraise  them  at  their  proper 
value. 

To  show  how  absurd  is  the  argument,  one  may 
as  tt-ell  say  that  the  electric  energy     represented 
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by  a  few  motors  and  lights',  required  for  a  plant 
making  acid   from  sodium   nitrate,   is  much   less 

than  by  all  other  processes.  That  does  not  prose 
anything,  and  yet  it  is  no  more  absurd  than  tin- 
other  argument. 

On  the  question  of  first  cost  of  plant,  the  indirect 
method  is  not  in  the  running  at  all.  For  assume 
for  the  sake  of  argument  thai  the  cost  "t  a  carbide 
furnace  and  its  accessories  is  about  the  same  as 
that  of  an  air  nitrate  Furnace  and  its  accessories, 
and  that  the  absorption  plant  required  by  the  t w-< > 

processes  is  also  about   the  v. inn-. 

Then,  in  addition,  the  indirect  process  requires: — 

(a)  a  complete  plant  for  making  cyanamide. 

(B)  Liquid  air  plant   lor  making  pure  nitrogen. 

(c)  Powerful  machinery  for  grinding  the  carbide 
and    the   cyanamide. 

(r>)  steam  boiler,  and  autoclaves  for  making 
ammonia. 

(e)  A  complete  catalytic  plant  for  oxidising 
the  ammonia   to   nitric  acid. 

Plant  is  a  No  required  for  purifying  the  materials 
and  gases,  etc;  \t  the  cyanamide  works  at  Odds 
in  Norway  they  have  actually  had  to  cany  a  pipe 

up  the  mountain  side  so  as  to  get  pure  air.  that 
about  the  factory  having  given  trouble  with  the 
liquid  air  plant. 

As  regards  the  cost  of  materials  the  direct 
method  is  at  a  tremendous  advantage  because  the 

cost  of  one  materia]  is  zero  and  will  always  remain 
so,  and  the  other — water — is  cheap  and  not  likely 
to  increase.     On   the  other   hand,   the   materials 

required  for  the  indirect  method  are  very  expen- 
sive and  especially  difficult  to  obtain  at  the  present 
time. 

Over  three-fourths  of  the  cost  of  working  the 
indirect  method  is  represented  by  cost  of  materials 
which  are  liable  to  fluctuate  in  price,  and  are 
now  much  higher  than  before  the  war  and  will 
remain  up.  i)n  the  other  hand  in  the.  cost  of 
working  the  direct  method,  less  than  one-tilth 
represents  cost  of  materials  which  depend  on 
market  rates.  The  principal  item  of  cost,  namely, 
electric  power,  will  most  certainly  tend  downwards. 

The   direct  method   is  automatic    in   its  working, 

whilst  the  indirect  method  requires  much  skilled 
and  unskilled  labour,  and  some  of  the  operations 
are  dangerous  to  health.  The  more  that  labour 
demands  increase,  the  more  is  the  indirect  method 
handicapped. 

Power.  II  is  often  said  that  there  is  not 
enough  electric  power  for  elect ro-chemical  pro- 
cesses, and  we  cannot  generate  power  cheaply 
enough.  As  a  matter  of  fact,  for  some  years  before 
the  war  electric  energy  had  been  sold  in  this 
country  at    lower  rates  than  those  at  Niagara. 

In  the  future  the  problem  of  el le.q j  electric  power 
is  going  to  be  sols  ed  for  this  country  by  the  estab- 
lishment "I"  super-power  houses,  and  some  of  120,000 
kilowat  Is  each  are  already  projected,  (feneration 
of  energy  by  coke-oven  gas  will  also  give  a  large 
amount  of  power,  and  as  1 1 me  goes  on.  the  manufac- 
ture of  coke  will  be  carried  on  on  ;■  much  larger 
scale  and   all   bee-hive  coke  ovens   be   replaced   by 

up-to-date   ovens,    recovering   the   products,   and 

giving  targe  amounts  of  gas.  It  is  estimated  that 
tie-  gas  from  a  battery  of  100  modern  eoke  ovens 
will  generate  3000  or  1000  horse  power. 

Electric  power  generated  by  super-power  houses, 
and  by  utilisation  of  waste  gas.  will  be  used   for 

electro-chemical  and  metallurgical  processes,  and 
I  am  confident  that  the  manufacture  of  nitrates 
from  air  by  the  direct  method  "ill  be  one  of  the 
principal  of  these. 

The  direct  an  process  lends  itself  particularly 
well  because  it  is  so  suitable  for  oil' -peak  or  off- 
season loads.  The  furnaces  differ  from  most 
others  in  that  there  is  no  fused  material  to  solidify, 

and  very  little  brickwork  to  deteriorate  in  case 
of  a  stoppage.     The  furnace  can    be  switched  on 


and  off  like  an  arc  lamn  without  detriment  to  the 
furnace  or  to  the  pro.  ess  of  manufacture. 

As  a  basis  load  for  a  power  house  the  direct  arc 
process  also  presents  the  advantage  that  it  can  be 
established  anywhere.  The  only  raw  materials 
■  re  air  and  water,  and  therefore  considerations 
of  i  u  riage  do  not  weigh,  as  is  tie-  case  « iih  many 

other  electrical  products.  The  fa.  tors-  can  lie 
built   alone, i, |. ■  Ibe  power  house. 

Iii  the  case  of  power  from  coke  ovens  the  direct 
an-    process    presents    the    advantage    that    the 

electric  power  can  be  used  to  make  nitric  a.  1,1, 
which  is  then  combined  ssith  ammonia  in  the  gases 
to  produce  nitrate  of  ammonia.  This  is  better 
than  purchasing  sulphuric  acid,  and  the  nitrate 
of  ammonia  has  the  advantage  over  sulphate  at 

ammonia      in      entering     a      better      market      and 

commanding  a  higher  price  per  unit  of  combined 
mi  rogen. 

One  very  important  fact  regarding  the  manu- 
facture of  chemical    products    is    that    the) 

sold  on  analysis,  and  so  long  as  prices  are  right  the 
products  ssili  command  a  market. 

The  market  of  nitrogen  compounds  does  not 
depend  on  goodwill,  advertising,  and  so  on,  like 
that  of  manufactured  art  icles. 

Conclusion.  I  would  like  to  point  out  that 
before  the  war  the  Central  Powers  were  the  largest 
purchasers  of  Chili  nitrate,  Germany  taking  twice 
as  much  as  the  next  consumer,  the  United  States, 
and  over  six  times  as  much  as  this  country.  Noss 
they  do  not  require  any,  because  they  has.- 
established  immense  plants  to  make  nitrates  ii,.m 
air,  and  by  keeping  money  in  the  country  they 
are  at  an  economic  advantage. 

The  manufacture  of  nitric  acid  from  Chili 
nitrate,  which  is  universal  in  this  country,  i 
only  wasteful  and  expensive,  but  the  raw  material 
has  to  be  transported  5(100  miles  in  expensive 
tonnage  at  considerable  national  risk.  Hitherto 
the  powerful  financial  and  other  interests  con- 
cerned with  Chili  nitrate  have  had  their  own  way. 
It  is  now  of  national  importance  that  reactionary 
influences  should  be  stopped  and  steps  taken  to 
bring  this  country  into  line  with  other  countries 
in  the  adoption  of  modern  scientific  methods  of 
making  nitrates  from  air. 

Discussion. 

Mr.  Boweh  said  that  he  had  been  much  im- 
pressed with  the  description  of  the  absorption 
process  of  Moscicki.  which  seemed  a  vers  goat 
method,  because  in  the  treatment  of  these  gaSM 
it  was  necessary  to  carry  out  a  double  function, 
to  oxidise  and  to  absorb.  The  cycle  of  operations 
was  so  speeds  that  it  was  almost  simultaneous, 
although  in  practice  the  time  for  oxidation  might 
or  might  not  be  longer  than  the  time  for  absorption. 

The   President   pointed   out   that    the  matter 

bad  not  been  neglected  by  the  authorities,  an.l 
that  a  good  deal  of  work  was  being  done  at  the 
present  time  With  regard  to  this  all-important 
matter.  The  outstanding  difficult  y.  when  entering 
On  the  erection  of  plant   Of  this  magnitude,  ssa-  to 

dei  nle  whether  to  adopt  a  process  which  required 
the  minimum  amount  of  power  or  a  process  such 
as   Mr.   Scott    had  described  in  which  it  was  si; 

gested  that  the  power  requirements  wen nsider- 

ahly   larger.     Though    the   indirect    process  might 
require   very  much   less   electrical   energy,  in   the 
long  run  it  might  be  found  that  the  due  i  p 
ssas    1.,-tt.r   than   the   indirect   one.   although   more 
had   to   he  paid   for  electrical  energy. 

Dr.  M.  E.  Fyleman  asked  whether  there  was 
any  possibility  of  electrolytic  corrosion  in  the 
boilei  :  any  sort  of  electric  current  in  and  aroun.l 
a  boiler  used  for  steam  raising  ssas  apt  I"  be 
inconvenient  and  sometimes  dangerous.  Pram 
sshat  on.-  gathered  in  a  general  ssas  it  ssas  almost 
it  not  entirel)  impossible,  under  practical  condi 
tion-.     to     convert     completely      the     nitric    oxide 
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obtained  in  these  processes  into  nitrous  or  nitric 
acid,  the  loss  of  nitrogen  amounting  to  some  3  or 
5%  according  to  the  literature.  He  would  like  to 
have  some  figures  indicating  roughly  the  cost  of 
plant  necessary  to  produce  a  certain  quantity  of 
nitric  acid  and  to  hear  something  about  the 
cost  of  labour  and  supervision.  This  information 
would  make  it  very  much  easier  to  form  an  idea 
of  the  possibility  of  using  the  process  described. 

Mr.  F.  Sproxton  said  that  it  was  somewhat 
puzzling  to  hear  that  the  yield  with  Mr.  Scott's 
new  furnace  was  only  50  °0  better  than  with  the 
old  furnace.  It  seemed  that  the  advantages  Mr. 
Scot  t  claimed  should  have  led  to  a  far  greater  yield 
than  that.  Would  there  be  any  advantage  in 
modifying  the  composition  of  the  air  by  admixture 
of  oxygen  so  as  to  get  nearer  to  the  theoretical 
composition  which  would  give  the  most  favourable 
results  ? 

Mr.  Webb  said  that  as  Mr.  Scott  had  pointed 
out.  the  time  factor  in  the  whole  process  was  the 
oxidation  of  the  NO  to  N02,  and  this  seemed  to 
depend  on  the  actual  time  of  the  traverse  of  the 
NO  through  the  absorption  towers.  Previously 
the  absorption  had  been  spoiled  to  a  very  large 
extent  by  the  use  of  very  fine  packing,  such  as 
broken  quartz.  It  became  obvious  that  there 
must  be  a  packing  in  the  towers  which  would  give 
a  sufficient  surface  and  also  ample  free  space.  He 
was  rather  at  a  loss  to  see  how  Moscicki's  patent 
would  improve  matters  to  any  large  extent. 
Broken  quartz  packing  gave  approximately  40% 
free  space.  He  did  not  see  why  there  should  be 
the  two  separate  chambers.  Why  not  have  one 
chamber  and,  for  example,  ring  packing  ?  This 
gave  approximately  75  or  80  %  free  space,  and 
at  the  same  time  a  considerably  greater  surface 
than  would  be  obtained  with  broken  quartz 
packing,  unless  the  broken  quartz  was  of  the  order 
of  a  quarter  of  an  inch  or  less,  in  which  case  he 
imagined  the  draught  difficulties  would  be  fairly 
considerable.  Assuming  that  there  was  the 
correct  amount  of  free  space  and  surface,  and 
that  the  NO  was  given  time  to  oxidise,  there  were 
other  factors  such  as  the  dilution  of  the  NO  with 
air  when  entering  the  towers,  and  this  dilution 
depended  to  a  very  large  extent  on  the  factor  of 
packing.  He  rather  understood  that  the  packing 
question  had  actually  been  solved  by  the 
Norwegian  and  Swedish  workers. 

Dr.  B.  H.  PlCKARD  said  he  should  like  to  hear  an 
incisive  discussion  on  the  relative  values  of  the  two 
catalytic  processes  on  the  same  lines  as  Mr.  Scott 
had  given  the  relative  values  of  the  cyanamide 
and  the  arc  processes. 

.Mr.  Mason  mentioned  the  Bankin  process, 
of  which  Prof.  Norton  had  spoken  most  favourably. 

Mr.  Scott,  in  reply,  said  that  Mr.  Bovver  had 
made  some  useful  experiments  with  reference 
to  the  absorption  question,  and  therefore  what  he 
had  said  on  the  subject  carried  considerable  weight. 
Dr.  Carpenter  had  mentioned  that  the  Government 
were  doing  something  at  last,  but  we  were  three 
years  late.  The  late  Minister  of  Munitions, 
Dr.  Addison,  had  stated  in  a  recent  speech,  that 
at  last  we  were  going  to  do  something  in  the 
fixation  of  atmosphoric  nitrogen.  With  regard 
to  the  point  raised  by  Dr.  Fyleman,  it  should  be 
noted  that  the  boiler  was  carefully  earthed  ;  it 
was  known  that  corrosion  occurred  under  certain 
conditions  when  alternating  currents  passed 
through  earth,  but  this  was  only  due  to  the 
presence  of  certain  salts  in  the  earth.  He  did 
not  think  there  was  any  danger,  but  the  point 
was  worth  looking  into.  There  was  some  escape 
of  nitric  oxide  into  the  atmosphere  with  the 
systems  used  abroad.  He  had  mentioned  in  a 
paper  some  years  ago  an  idea  he  had  of  making 
a  complete  cycle,  taking  the  air  as  it  left  the 
apparatus  and  bringing  it  back,  adding  oxygen 
to  it  on  the  way,  so  that  instead  of  passing  the  air 


alone,  air  plus  oxygen  would  be  used  :  he  had 
found  the  yield  increased  very  considerably  by 
oxygenating  the  air.  With  "reference  to"  Mr. 
Webb's  remarks  about  packing,  he  could  only  say 
that  the  Moscicki  method  had  undoubtedly  given 
50  0o.      Quartz   pebbles,    quite   small,    were   used  ; 

the   small    spaces    wer mpletely    flooded    with 

water,  which  sank  gradually,  and  this  was  followed 
up  again  with  another  lot  of  water,  completely 
flooding  all  the  spaces.  He  did  nut  believe  a  great 
deal  in  ring  filling.  It  appeared  that  the  Nor- 
wegians always  used  quartz.  Time  must,  lie  given 
for  the  oxidation  of  NO  to  NO,  to  take  place  in 
between  the  layers  in  the  towers.  He  did  not 
know  the  cost  of  the  cyanamide  process.  The 
cost  of  the  plant  for  the  arc  process  was  roughly 
about  £8  per  killowatt.  According  to  quotations 
given  about  two  years  ago  a  German  firm  was 
prepared  to  build  a  factory  in  this  country  for  £6 
10s.  per  killowatt,  but.  he  thought  £8  was  a  safe 
figure,  although,  perhaps,  it  would  be  a  little 
higher  now. 


THE    SYNTHESIS   OF   AMMONIA  AND  THE 
OXIDATION  OF  AMMONIA  TO  NITBIC  ACID. 

BY  EDWARD  B.  JIAXTED,  PH.D..  B.SC. 

The  direct  production  of  ammonia  from  its 
elements  is  at  the  present  time  a  subject  of  peculiar 
interest,  not  only  by  reason  of  the  conditions 
under  which  the  reaction  is  carried  out  in  practice, 
but  also  because  it  constitutes  the  most  economical 
method  available,  if  the  initial  difficulties  are  once 
overcome,  of  fixing  atmospheric  nitrogen. 

It  has  long  been  known  that  on  leading  a  mix- 
ture of  nitrogen  and  hydrogen  over  certain 
catalysts,  such  for  instance  as  iron  or  manganese, 
small  traces  of  ammonia  are  produced  even  at 
atmospheric  pressure,  while  in  conformity  with  the 
well-known  principle  of  Le  Chatelier,  the  equilibrium 
ammonia  content  for  a  given  temperature  is 
increased  by  carrying  out  the  reaction  at  an 
elevated  pressure,  the  use  of  a  pressure  furnace 
for  the  synthesis  of  ammonia  having  been  described 
for  instance  by  Jost  early  in  1908. 

We  are,  however,  almost  exclusively  indebted 
to  the  pioneer  work  of  Haber  for  the  discovery  of 
catalysts  which  become  active  at  comparatively 
low  temperatures  and  therefore  under  conditions 
such  that  the  ammonia  content  of  the  reaction 
mixture  is  raised  to  values  sufficiently  high  to 
render  possible  the  commercial  utilisation  of  the 
synthesis,  while  the  subsequent  development  of 
his  methods  by  the  Badische  Anilin  und  Soda 
Fabrik  constitutes  a  most  remarkable  example  of 
the  introduction  of  modern  physico-chemical 
methods  into  commercial  life. 

Despite  the  fact  that  no  less  than  about  one 
million  tons  of  synthetic  ammonium  sulphate  per 
annum  is  being  manufactured  by  the  Badische 
Anilin  und  Soda  Fabrik  in  Oppau  near  Ludwigs- 
hafen,  the  published  information  regarding  the 
process  is  extremely  scanty.  For  this  reason  it 
may  perhaps  be  of  interest  to  give  some  description 
of  the  work  undertaken  and  results  obtained  by 
my  own  Company  towards  the  establishment  of  a 
technically  sound  foundation  for  a  synthetic 
ammonia  industry  in  Great  Britain. 

The  first  step  in  the  industrial  synthesis  consists 
in  the  choice  and  adoption  of  suitable  methods  for 
the  manufacture  of  nitrogen  and  hydrogen.  The 
formation  of  ammonia  is  extremely  sensitive  to 
the  presence  of  even  minute  traces  of  inhibitive 
substances,  and  it  is  therefore  absolutely  essential 
for  the  success  of  the  reaction  that  these  component 
gases  be  obtained  not  only  as  economically  as 
possible  but  also  in  a  state  of  practically  absolute 
purity  and  above  all  free  from  catalyst  poisons  of 
every  nature.  While  methods  exist  for  the  direct 
production  of  a  nitrogen-hydrogen  mixture,  these 
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i  n  general  tend  t<>  give  a  gas  containing  an  appre- 
ciable quantity  <>f  catalytically  poisonous  carbon 
monoxide,  and  (or  this  reason  we  find  thai  it  is 
not  onlv  simpler  but  ;ils<>  more  satisfactory  from 
an  economic  standpoint  t  <  >  manufacture  om 
separately  and  t<>  mix  them  in  the  proper  propor- 
tion^ a  -  and  when  required. 

Themost  economical  m.-ih.Ml  for  the  manufai  ture 
of  pure  nitrogen  i  undoubtedly  thai  ol  low  tem- 
perature separation  from  air.  We  utilise  tor  this 
purpose  the  Pictet  process,  according  to  which 
air,  cooled  by  exchange  and  by  other  means  down 
t...  but  noi  below,  it--  liquefying  point,  is  inj 
in  the  gaseous  condition  and  at  a  pressure  approx- 
imately equal  t.>  atmospheric,  into  a  separating 
column  (see  Pig.  1)  over  tin-  plates  of  which  a 
descending  current  of  liquid  nitrogen  is  allowed 
to  flow.  This  liquid  nitrogen  exerts  an  analysing 
influence  on  the  air  to  be  separated,  in  that  it 
p,  rmits  the  passage  upwards,  as  a  gas,  of  the 
nitrogen  of  (he  air.  while  atmospheric  or 
condensed  by  the  current  of  liquid  nitrogen  and 

flows  as  a  liquid  nitrogen  Oxygen  mixtur.    into  

lower  part  of  the  column,  where  it  undergoes 
continuous  fractionation  in  such  a  way  that  it 
reaches  the  reservoir  at  the  bottom  of  theseparating 
column  as  liquid  oxygen  practically  free  irom 
nitrogen,     ft  will  thus  be  seen  that,  in  the  process 

which  we  employ,  onlj   ■  -fifth  of  the  air  to  be 

separated  b=  liquefied,  the  nitrogen  being  kept  ina 
gaseous  condition  during  the  separation  and  only 
a  small  fraction  being  subsequently  liquefied  in 
order    to    maintain    the    flow    of    liquid     nit 

,ary  for  separation,  over  the  plates  of  the 
column. 

This  subsequent  liquefaction  of  a  small  pro- 
portion of  the  nitrogen  produced  is  carried  out  in 
two  ways,   namely,   in  the  first   place   by  slighl 

compression     in     closed     coils     contain.. I     in     the 

oxygen  reservoir  and  on  the  plates  ol  the  column, 
a  suitable  pressure  for  liquefaction  being  obtained 
by  the  use  of  a  small  compressing  system,  of  such 
a  nature  that  the  pressure  in  the  various  I  oils  can 
be  adjusted  to  correspond  with  the  temperature 
obtaining  In  the  particular  portion  of  the  column 
in  which  the  coil  in  question  is  situated.  Thus  a 
coil  at  the  top  of  the  column  where  the  tempera- 
ture is—  19ii=  ('.  would  require  only  a  very  slightly 
increased  pressure  to  induce  liquefaction  of  the 
nitrogen  contained  therein,  while  a  coil  in  the 
oxygen  reservoir  at  the  bottom  of  the  column,  at 
a  temperature  of— 182°  C.  must  be  supplied  with 
nitrogen  at  a  pressure  of  several  atmospheres,  the 
latent  heat  of  liquefaction  in  the  coils  supplying 
the  heat  by  means  of  which  the  mixture  on  the 
lower  plates  of  the  column  is  fractionated. 

Losses  of  cold  due  to  radiation  and  imper- 
fections of  exchange  are  compensated  by  the 
liquefaction  by  expansion  of  a  further  quantity  of 
nitrogen,  this  forming  the  second  source  of  the 
separating  liquid  referred  to  above. 

The  system  described  has  been  installed  on  a 
scale  giving  100  cubic  metres  of  nitrogen  and  100 
cubic  metres  of  oxygen  per  hour  and  has  proved 
extremely  satisfactory  Loth  from  the  point  of  view 
of  the  purity  of  the  gases  produced  and  hy  reason 
of  the  abnormally  low  power  required  for  operation 
as  compared  with  other  systems. 

Passing  from  the  manufacture  of  nitrogen  to 
that  of  hydrogen,  it  will  be  seen  as  the  result  of 
even  superficial  calculation  that  the  cost  and 
purity  of  hydrogen  constitute  the  key  to  an 
economical  synthesis  of  ammonia. 

Rejecting  electrolytic  hydrogen  on  account  of 
its  high  cost,  there  ,\ist  various  methods  of  pre- 
paring hydrogen  in  a  more  or  less  pure  condition 
from  wal.r  gas.  My  the  so-called  continuous 
method,  water  gas  and  steam  are  passed  together 

over  a  catalyst,   consisting   usually  of   activated 

iron  oxide,  when  b\    the  interaction  of  the  carbon 
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monoxide  of  the  water  gas  with  the  steam,  the 
carbon  monoxide  is  replaced  by  an  equal  vohuno 
of   hydrogen   according  to  the   equation  : — 

cq+H,o^.co.+H, 

The  carbon  dioxide  thus  produced  is  absorbed  by 
compression  on  to  water,  hydrogen  sulphide  anil 
other  impurities  being  removed  by  iron  oxide 
purifiers  of  the  usual  type.  It  Ls  found  inpracti 
however,  that  the  above  reaction  is  never  .  oin- 
plete,  however  great  the  excess  of  steam,  and  that 
the  hydrogen  produced  contains  considerable 
quantities  of  car-on  monoxide,  which  is  of  cm. 
not  absorbed  by  the  ordinary  purifiers.  This  may 
be  eliminated  by  treatment  with  calcium  carbide, 
or  by  compression  on  to  heated  soda  lime  with  the 
formation  of  formates. 

The  same  objectionable  presence  of  carbon 
monoxide  occurs  in  hydrogen  prepared  by  the  low 
temperature  separation  of  water  gas.  by  reason 
of  the  very  appreciable  vapour  pressure  of  carbon 
monoxide  even  at  temperatures  approaching  its 
solidifying  point. 

Carbon  monoxide  occurs  also  in  hydrogen  manu- 
factured from  water  gas  by  the  intermittent  pro- 
cess, i.e..  by  the  alternate  steaming  and  reduction 
of  iron.  It  is  found  in  this  method  of  hydrogen 
production  owing  to  the  instability  of  carbon 
monoxide  at  high  temperatures,  which  decom]  ■ 
according  to  the  equation,  2CO^CO,+C.  '1  he 
carbon  produced  is  deposited  on  the  iron  conl 
mass  during  the  reducing  phase  and  reacts  with  the 
steam  subsequently  introduced,  with  the  re- 
formation of  carbon  monoxide  during  the  steaming 
operation,  this  carbon  monoxide  contaminating 
the  hydrogen.     <'  •  11,0=00+11,. 
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We  find,  however,  that  the  intermittent  method. 
Inch  in  its  usual  form  gives  hydrogen  containing 
•om  1  to  2  %  of  carbon  monoxide,  may  be  modified 
i  such  a  way  as  to  give  hydrogen  of  the  high 
urity  of  electrolytic  hydrogen,  the  cost  remaining 
pproximately  the  same  as  for  the  ordinary  impure 
ater  gas  hydrogen,  by  utilising  for  reduction, 
istcad  of  water  gas,  a  gas  containing  sufficient 
irbon  dioxide  to  prevent  the  separation  of 
ubon  according  to  the  above  equation.  This 
idueing  gas, is  obtained  easily  and  cheaply  by  a 
lodificationin  the  method  of  manufacturing  the 
■ater  gas. 

We  obtain  in  this  way  hydrogen  completely 
■ee  from  carbon  monoxide  and  containing  as  its 
jle  impurity  only  a  little  nitrogen,  while  by  suit- 
ble  modifications  of  the  method  of  manufacturing 
ren  this  nitrogen  content  may  be  brought  down 
i  such  a  way  that  hydrogen  of  990%  purity  and 
ven  higher  is  produced  directly  from  water  gas 
•ithout  any  subsequent  purification  save  that 
fforded  by  an  iron  oxide-lime  purifying  box  of 
he  usual  type.  This  complete  elimination  of 
itrogen  is,  however,  of  course  not  necessary  for 
mmonia,  but  is  desirable  where  the  hydrogen  is 
o  be  used  for  other  purposes,  for  instance  for  the 
ardcning  of  fats. 

The  following  typical  analyses  illustrate  the 
nirity  of  the  hydrogen  produced  by  our  process, 
ample  1  being  manufactured  without  special 
irccautions  against  nitrogen  content,  sample  2 
rith  such  precautions. 

Sample  1.      Sample  2. 

o/  o/ 

/o  /o 

Hydrogen     99-81  99-94 

Carbon  monoxide 0-00  0-00 

Carbon  dioxide  0-00  0-00 

Nitrogen 0-19  0-06 

100-00  100-00 


In  view  of  the  lack  of  published  results  as  to  the 
actual  percentage  of  ammonia  obtained  in  practice 
from  iron  catalysts,  the  following  typical  figures 
for  the  relation  between  the  time  of  contact  of 
the  nitrogen-hydrogen  mixture  with  the  catalyst 
and  the  ammonia  percentage  for  an  iron-potash 
catalyst  may  perhaps  be  of  interest.  The  third 
column  gives  the  yield  of  ammonia  in  kilos,  per 
hour  per  cubic  foot  of  catalyst  space,  provided  that 
the  ammonia  formed  is  totally  removed  in  the 
course  of  circulation,  a  condition  which  may  be 
very  nearly  approached  by  employing  a  refrigerator 
almost  at  the  solidifying  point  of  ammonia  (—  77  "C> 
with  a  rate  of  circulation  such  that  the  ammonia 
percentage  in  the  gas  is  not  too  low.  The  tem- 
perature in  this  case  was,  as  is  usual,  not  uniform 
throughout  the  catalyst  column,  but  varied  from 
about  650°  C.  at  the  beginning  of  the  column  to 
about  600°  C.  at  its  end. 


For  the  synthesis  of  ammonia  itself,  nitrogen 
in.l  hydrogen,  mixed  in  the  proportions  re- 
juired,  are  compressed  to  a  high  pressure  in  order 
jo  increase  the  equilibrium  value  for  ammonia 
it  the  temperature  at  which  the  catalyst  becomes 
ictive,  this  pressure  having  as  its  second  effect 
i  very  considerable  increase  in  the  reaction  velocity 
)f  ammonia  formation. 

Since  the  power  required  for  the  compression  of 
i  gas  from  a  pressure,  P,  to  a  second  pressure,  P2, 
s  given  by  the  equation, 

W=k  log  j^- 

.vhile  the  equilibrium  ammonia  content  for  a  given 
temperature  varies  approximately  directly  as  the 
pressure,  it  follows  that  from  the  point  of  view  of 
compression  economy  it  is  advantageous  to  work 
it  as  high  a  pressure  as  is  compatible  with  the 
strength  of  materials  and  smoothness  of  operation. 
It  is  not,  however,  possible  in  practice  to  work  at 
a  much  higher  pressure  than  200  atmospheres,  and 
we  find  ISO  atmospheres  to  be  a  very  suitable 
working  pressure.  The  very  considerable  increase 
in  reaction  velocity  at  increased  pressure  is, 
further,  an  additional  reason  for  the  use  of  as  high 
a  working  pressure  as  possible. 

The  catalysts  which  are  available  for  the  pro- 
motion of  the  synthesis,  neglecting  rare  metals 
of  the  platinum  group,  consist  of  uranium  and  iron. 
Uranium,  while  capable  of  giving  decidedly  higher 
yields  of  ammonia  per  passage  than  iron,  possesses 
the  drawback  of  being  only  prepared  and  re- 
generated with  difficulty  and  of  being  rapidly 
rendered  inactive  by  traces  of  water  or  of  air  in  the 
reaction  gases. 

For  this  reason  we  find  it  preferable  to  employ, 
as  is  done  in  Germany,  iron  containing  traces  of 
other  bodies  as  promoters,  taking  advantage 
especially  of  the  cumulative  action  of  two  or  even 
more  promoters  contained  simultaneouslv  in  the 
catalyst. 


Time  of  contact 
with  catalyst. 

Ammonia 
in  gas,  %. 

Yield  of 

per  hour 

ca 

ammonia  in  kilos, 
per  cub.  tt.  of 
talyst  space. 

13  sees 

26    

66     ,       

0-8 
1-4 
2-7 
31 
3-7 

6-46 
3-03 
2-33 

1-7S 

0-89 

The  most  economical  rate  of  working  in  practice 
will,  from  the  point  of  view  of  power,  not  neces- 
sarily be  that  at  which  the  highest  yield  of 
ammonia  per  hour  is  obtained,  but  will  be  modified 
by  the  efficiency  of  the  heat  and  cold  interchanges 
and  by  the  completeness  of  the  elimination  in  the 
refrigerator  of  trie  ammonia  formed. 

Since  the  method  employed  for  the  complete 
conversion  of  the  compressed  hydrogen-nitrogen 
mixture  into  ammonia  consists  in  passing  it 
alternately  over  the  heated  catalyst  and  through 
this  refrigerating  system  respectively,  with  alter- 
nate formation  of  a  certain  percentage  of  ammonia, 
and  its  removal  in  a  liquid  condition,  the  cost  of 
operating  the  process,  starting  with  the  compressed 
gases,  consists  therefore  of  the  supply  of  and 
abstraction  of  sufficient  heat  to  compensate  for 
radiation  and  for  the  deficiencies  of  the  heat  and 
cold  exchangers,  the  efficiency  of  the  heat  ex- 
changer being  very  considerably  increased  by  the 
by  no  means  negligible  heat  of  formation  of 
ammonia  itself.  For  the  economic  efficiency  of 
the  proress  too  great  care  cannot  therefore  be 
paid  to  the  construction  of  the  exchangers  con- 
nected with  the  heated  reaction  vessel  and  with 
the  refrigerator  respectively. 

The  maximum  temperature  which  can  be  em- 
ployed in  the  refrigerator  is  determined  by  the 
ammonia  content  of  the  gas  to  be  separated,  and 
by  the  pressure  at  which  the  synthesis  is  being 
carried  out,  it  being  necessary,  since  the  first 
portions  of  the  ammonia  are  formed  more  rapidly 
than  successive  increments,  to  effect  as  complete 
as  possible  a  removal  of  all  ammonia  formed 
before  re-passing  the  residual  gases  through  the 
catalyst  column.  The  following  table  gives  the 
percentage  of  ammonia  theoretically  left  in  a  gas 
at  150  and  200  atmospheres  respectively  after 
passing  through  a  refrigerator  at  the  temperature 
shown. 


Temperature. 

150  aim. 

200  atm. 

"C. 

0 

—10 

—20 

—30 

% 
2-7 
1-9 
1-2 
0-76 
0-47 
0-25 
0-13 

% 
21 
1-4 
0-9 
0-57 

— 40  . .                 

0-35 

— 50  . .            

019 

— 60 

0-1 

_, 
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The  construction  of  the  ammonia  retorts  presents 
considerable  difficulty  not  only  on  account  ol  the 
higb  pressure,  together  with  a  temperature 
approaching  ;i  red  beat,  but  especially  by  reason 
nf  tin-  rapid  deterioration  ol  tin-  wall  of  tin-  vessel 
under  tin-  influence  of  tin-  ammonia  mixture  at 
elevated  temperatures.  In  order  to  reduce  this 
undesirable  effect  to  ;i  minimum  the  reaction 
vessel  may  be  constructed  of  .1  material  a-  resistant 
;i-  possible  to  thf  action  ol  ammonia  and  sur- 
rounded by  a  nitrogen  jacket  at  the  same  pressure 
as  that  to  which  tin-  nitrogen-hydrogen  mixture 
in  tin-  catalyst  chamber  is  subjected,  the  whole 
being  surrounded  by  a  wall  capable  of  resisting  the 
pressure,  or  other  precautions  must   be  taken  so 

that    tin'    wall    which    bears    tin-    pressure    does    not 

become  weakened.     The  um t  in  whirl,  a  retort 

bursts,  when  this  undesirable  accident  occurs,  is 
a  matter  ol  considerable  interest  to  the  operator. 
A  I'ui'M  (as  distinguished  from  an  explosion  duo 
to  admixture  of  air)  results,  as  far  as  our  experience 
goes,  in  a  clean  split,  unaccompanied  by  fragments. 
We,  nevertheless,  take  every  precaution  against 
accidents,  especially  with  full  sized  retorts,  by 
placing  the  reaction  vessels  in  pits  preferably  out 
of  doors. 


plant  until  a  mixture  results  containing  oxygen  in 
proportion  sufficient  for  explosion.  We  ourselves 
have  given  very  considerable  attention  to  the 
Bubject  of  the  most  suitable  methods  of  heatings 
ami  are  adopting  a  system  which  seems  to  combing 
simplicity  of  working  with  a  high  degree  of  safety] 

Passing  to  a  short  consideration  oi  the  economifl 
side  of  tin-  process,  the  cost  per  ton  ol  synthetic 
ammonia  may  be  summarised  From  a  point  of 
\  iew  of  energy  in  the  statement  that  about  5J  ions 
oi  fuel  suffices  both  tor  the  production  ol  thj 
necessar]  hydrogen,  and  for  the  generation  ol  the 
power  required  for  nitrogen  production,  for  com? 
pivssion,  linulat  ion,  refrigerat  ion,  etc.  The  labour 
faiTor  in  tin-  process  is  small,  hut  on  account  of  the 
comparatively  high  initial  cost  of  the  plant,  the 
dead  charges  per  ton  of  ammonia  work  out  at 
rather  a  high  figure.  Tin-  cost  of  synthetic 
ammonia  under  normal  conditions  in  this  country 
should  work  out  at  about  210  to  B12  per  ton. 

The  synthetic  ammonia,  when  produced,  has 
for  the  majority  of  uses  to  !„•  fixed  as  an  ammonium 
salt  by  means  of  a  suitable  arid,  or  it  may  be 
oxidised  to  nitric  arid,  which  may  itself,  if  required] 
be  used  for  ammonia  fixation.  It  is  at  present 
usual  to  fix  ammonia  as  the  sulphate,  either  by 


o 


Oxidation  of  Ammonia. 
Relative  efficiency  of  iro»  catalysts  containing  various  promoters. 


0  20  40  80  80  100  120  140  160  180 

Velocity  of  passage  "f  gas  mixture  in  litres  per  hour  (at  room  temperature;  per  e.e. 

of  free  space  in  catalyst  chamber. 
Temperature  =  700°  C. 

Bach  i.e.  of  free  space  =  20  sq.  cm.  of  catalytic  surface. 


The  choice  and  adoption  of  a  suitable  method 
of  heating  is  by  no  means  easy.  Electric  heating 
presents  drawbacks  in  practice,  some  of  which  arc 
not   apparent   on   theoretical   grounds  and   tor   this 

reason  a  system  of  heating  has  been  adopted  in 
Germany  according  to  which  air  is  injected  into 
the  catalyst  chamber  in  such  a  way  that  the 
requisite    reaction    temperature    is    reached    and 

maintained  by  internal  instead  of  external  com- 
bustion. The  method  possesses  the  advantage  of 
making  possible  the  use  of  retorts  «  hich  are  simple 
in  construction,  but  is,  on  the  other  hand,  some- 
what   liable    to    give    rise    to    explosions    owing    to 

incomplete     combustion    of     the    comparatively 

small    amount     of    air    necessary    to    maintain    the 

temperature,  this  air.  if  not  burnt,  by  reason 
of  a  too  low  temperature  in  the  retorts  or  for 
other  reasons,  ao  umulating  throughout  the  entire 


direct  neutralisation  or  by  interaction  with  other 
sulphates,  such  as  calcium  sulphate,  without  the 
use  of  free  sulphuric  acid. 

Ammonium  nitrate  possesses  certain  advai 
by   reason   of   its   high    nitrogen   content    ami 
ticularly  because  no  extraneous  acid  is  neci 
for  its  manufacture.     It   is.  however,  deliquescent 
and  for  this  reason  cannot  he  transported  in  sacks. 

The    oxidation    of    ammonia    to    nitric    acid    in 
presence  of  platinum  was  discovered  by  K  ublinaiin 
as  long  ago  as  1830.     The    process  has,  however, 
only    become    of    technical    importance    since    it- 
development    by    Ostwald.    who    in    1 902    pro] 
as    a    catalyst     compact     platinum    covered    w  it  I 
platinum  black,   the  ammonia  and  air  being  led 
over  the  catalyst  with  a  high  velocity  in  order  to 
minimise  decomposition   of   the  oxides  of  nitl 
formed  b>   the  oxidation. 
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The  process,  as  carried  out  at  the  present  day, 
takes  three  fomis  : — 

1.  Oxidation  by  means  of  a  platinum  plus; 
(Ostwald's  process). 

2.  Oxidation  by  means  of  an  electrically  heated 
platinum  net. 

3.  Oxidation  by  means  of  base  metal  catalysts. 
According  to  the  Ostwald  process  a  mixture  of 

air  ami  ammonia  is  passed  along  a  heat  inter- 
changer  at  the  end  of  which  a  platinum  plug  is 
situated.  The  yield  is  good,  averaging  00%  or 
even  higher,  but  the  regulation  of  temperature  is 
not  so  easy  as  in  the  second  type  of  platinum 
plant  in  which  electrical  heating  is  employed. 
The  main  Ostwald  patent  has  now  expired.  The 
use  of  an  electrically  heated  net  of  compact 
platinum  is  finding  increasing  favour  and  presents 
many  advantages  over  plant  of  the  Ostwald 
regenerative  type. 

It  may  be  preferable  at  this  stage,  .instead  of 
discussing  the  various  more  or  less  well-established 
plants  employing  platinum,  to  illustrate  briefly 
the  results  which  are  obtainable  with  base  metal 
catalysts  taking,  as  typical  examples  of  these, 
catalysts  consisting  of  iron  containing  various 
promoters,  and  considering  for  the  present  only 
binary  mixtures.  The  present  war  restrictions 
pre\ent  a  full  description  being  given  of  the  exact 
plant  and  conditions  used  for  the  oxidation,  but 
the  results  about  to  be  described  show  most 
decidedly  that  satisfactory  results  may  be  obtained 
without  the  use  of  platinum.  We  employ  for  the 
oxidation  of  ammonia  not  only  air  but  also  air 
enriched  with  the  oxygen  obtained  as  a  waste 
product  from  our  nitrogen  plant,  or  even  pure 
oxygen,  the  slightly  increased  cost  of  materials 
being  more  than  compensated  by  greatly  increased 
output  and  by  other  even  more  important  factors. 

The  activating  influence  on  iron  of  certain 
bodies  such  as  bismuth  or  copper  was  well  known 
at  the  time  we  began  working  in  this  direction, 
and  the  results  obtained  during  preliminary  tests 
with  known  catalysts  amply  justified  a  systematic 
study  of  the  activation  of  iron  for  the  oxidation  of 
ammonia  Thus  ammonia,  mixed  with  ten  volumes 
of  air  (containing  sufficient  oxygen  for  complete 
oxidation)  gave  in  a  preliminary  experiment  a 
yield  of  nitric  acid  equal  to  00  %  of  the  theoretical. 

The  following  typical  results  were  obtained  at 
700°  C,  the  ammonia  being  supplied  with  an 
amount  of  oxygen  sufficient  but  not  in  excess  of 
that  required  for  its  complete  oxidation  to  nitric 
acid  : — 


Time  of  contact 

Yield  of  nitric 

Catalyst. 

in  seconds. 

acid  %. 
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0-01 
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Time  of  contact 

Yield  of  nitric 

Cat  ilyst 

in  seconds. 
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0-0986 

690 

It  will  be  seen  on  referring  to  the  curves  that  the 
efficiency  of  pure  iron  for  the  oxidation  of  ammonia 
is  very  appreciably  raised  by  the  addition  of 
cerium,  thorium,  bismuth,  tungsten,  or  copper, 
the  time  of  contact  necessary  for  the  maximum 
yield  of  nitric  acid  varying,  as  would  be  expected 
from  the  complicated  nature  of  the  reaction,  with 
the  particular  promoter  used.  Thus  this  optimum 
time  of  contact  is,  for  the  conditions  employed, 
about  0  01  second  for  bismuth-iron,  0-015  second 
for  cerium-iron,  and  0  02  second  for  iron-thorium. 
Lead  exerts  a  curious  flattening  influence  on  the 
curve,  the  yield  of  nitric  acid  being  almost  inde- 
pendent of  the  time  of  contact. 

Antimony,  from  its  relation  to  bismuth,  might 
have  been  expected  to  exert  a  similarly  high 
activating  effect.  On  testing  this,  however, 
transitory  high  results  were  obtained  (01  %  yield 
with  a  time  of  contact  of  002  second)  but  probably 
owing  to  the  volatilisation  of  antimony  oxide 
from  the  seat  of  reaction,  a  curve  was  obtained, 
after  running  for  some  time,  more  or  less  agreeing 
with  that  for  pure  iron. 

The  alkali  metals  as  typified  by  potassium 
hydroxide  appear  to  have  little  effect  on  the 
activity  of  iron,  while  calcium  was  found  to  depress 
very  considerably  the  maximum  yield  of  nitric 
acid,  the  same  effect  being  obtained  with  zinc  and 
with  manganese. 

Passing  to  a  consideration  of  the  economic  side 
of  the  manufacture  of  nitric  acid  by  the  oxidation 
of  ammonia,  it  will  at  once  be  seen  that  by  virtue 
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of  the  high  speed  "f  passage  of  the  rem  taon  gases 
over  the  catalyst,  a  relatively  Banal]  catalyst 
chamber  will  suffice  for  the  oxidation  om- 

parativel)    large  amount   of  ammonia   per  hour, 
and  thai  secondly,   since  practically    ao  power  is 
required  for  the  operation,  the  ;i  tual  ci  aversion 
.i~i-.  ezi  lu-i\p-  i.t  thai  <>f  the  materials  n 
will  be  Low.     Thepon  er  required  for  the  production 

of  on.-  ton  oi  oil  a    en  id  from  ai 

.(1  0-015  kilowatt-year,  exclusive  of  the  c< 
of  condensation  and  of  concentration,  a  pro 
which  we  are  carrying  out  economical!)    without 
I  he  use  of  sulphuric  w  id. 

Finally  it  may  be  at  interest  to  compare,  from 
a  point  of  view  of  power,  the  relative  efficiencies 
of  the  three  most  important  methods  tor  the  fixa- 
tion  of  atmospheric  nitrogen,  namely,  the  arc 
process,  the  cyanamide  process,  and  1 1 1  •  -  direct 
synthesis  of  ammonia,  from  its  elements. 

naking  such  comparison  it  will  be  -  i  n  that 
in  the  aiv  process  electrical  energ)  alone  is  in- 
volved,  while  for  the  direct  synthesis  of  ammonia 
a  mixed  requirement  of  coke  (for  hydrogen  produc- 
tion, steam  generation,  etc.]  ana  of  power  (for 
compression,  etc.]  is  involved.  Thus  in  order  to 
obtain  comparative  figures  it  is  necessary  to 
translate  the  coke  and  other  fuel  required  per  ton 
of  fixed  nitrogen  into  units  of  power.  The  power 
equivalent  of  one  ton  of  coke  or  coal  is  the  Dumber 
of  units  of  electrical  power  which  that  ton  of  fuel 
would  be  capable  of  producing  if  it  were  utilised 
for  that  purpose  under  efficient  conditions.  This 
ma)  be  taken  at  l."00 — H500  kilowatt-hours  or 
0-18  kilowatt 

By   the  aiv    process  on,,   kilowatt-;...'-  of   power 

will  produce  about  600  kilos.  (,f  nitric  acid  or  L30 
kilos,  of  fixed  nitrogen.  For  the  production  of 
one  ton  of  fixed  nitrogen  (as  cyanamide)  by  the 
carbide-C)  inamide  method,  about  two  kilowatt- 
years  of  power  plus  .;  -8J  tons  of  coal  end  other 
fuel  are  required,  making  a  total  power  (converting 
coal  into  kilowatt-years  as  i  2-6  kilowatt- 

years  per  ton  of  lixp.l  nitrogen.  In  other  words 
one  kilowatt-year  by  the  cyanamide  process  will 
fix  380  kilos.'  c.f  nitrogen  as  compared  with  130 
kilos,  by  the  arc  process. 

Turning  to  the  power  required  for  the  direct 
synthesis  of  ammonia.  61 — 7  tons  of  fuel  (coke 
and  eoal)  are  required  for  the  generation  of  the 
necessary  hydrogen  and  for  the  production  of  all 
power  required  for  the  fixation  of  one  ton  of 
nitrogen  as  ammonia,  including  the  separation  of 
th.-  nitrogen  it-elf  from  the  atmosphere.  Con- 
verting fuel  into  power,  as  before,  aboul  1  ■- 
kilowatt-years  are  required  for  the  ligation  of 
one  ton  of  nitrogen  by  direct  synthesis  of  ammonia. 
Thus  one  kilowatt-year  a  ill  fix  about  SH0  kilos. 
of  nitrogen,  compared  with  380  liy  the  cyanamide 
method  and  130  by  the  arc  process.  These  figures 
mean  that  from  the  point  of  view  of  power  and 
material  the  direct  synthesis  of  ammonia  is  more 
than  twice  as  efficient  as  the  cyanamide  pro 
and  more  than  six  tames  as  efficient  as  the  arc 
pn»  est . 

These  strikng  results  are  modified  slightly  by  the 
difficulty  in  operating  the  direct  synthesis  and 
by  the  cost  "f  labour,  which   is  lighter  than   tor 

cyanamide,     together     with     the     ne-essary     dead 

charges,  which  are  heavier.  The  direct  sj  nthesis 
of  ammonia,  however,  accompanied  where  neces- 
sary by  its  subsequent  oxidation  to  nitri.-  a.  id. 
ents  by  far  the  most  economical  method  of 
fixing  nitrogen  at  present  known,  and  if  only  by 
virtue  of  the  urgent  need  of  the  land  for  cheap. 

abundant,   an. I    i Beaborne  fertilisers,   deserves 

every  attention  from  a  utandpoint  of  national 
economy. 

Discussion. 

Mr.    Moi:liV    remarked    that    many    statements 

l.l    appeared    recently    about     tie-     danger    ■  ■ 


explosion  in  connection  with  the  Habcr  proa 

and  he  a-ked  if  it  was  possible  to  make  a  practical 
apparatus  which  would   reduce  this  danger  to  a 

minimum.      Whilst   it    was  known  that   the  process 
1.-    on    a     small    scale,     with    retorts 

of  a   capacity    ol    '■'• :  400   c.c,   he  wished  to 

know  what  was  the  largest  size  of  retort  which 
could  '',.  made  commercially. 

Mr.  Mason  asked  whether]  if  it  were  possible 
t  .leap  power,  electrolytic  hydrogen  would  be 
a  possibility. 

Mi.  Winn  asked  whether  Dr.  Maxted  adopted 
the  ordinary  system  of  absorption  bv  means  of 
the  water  toners,  or  whether  an  alkali  separation 
pine   other   system    W  a-    ll-.-.l. 

Dr.  M.\xn:i>.  in  reply,  said  the  danger  of  an 
explosion  as  distinguished  from  a  burst  could  be 
avoided.  The  Germans  were  making  ammonia 
to  the  extent  of  a  million  tons  a  year  by  the  proci 
With  regard  to  electrolytic  hydrogen,  he  pointed 
out  that  inosl  eases  which  would  generate  power 
would  generate  hydrogen,  and   it    would  be  more 

nomical  to  use  them  in  the  latter  way.     His 

firm  was  not  using  the  usual  absorption  methods. 


THE  CHEMISTRY   OF  vri.CANI&ATION. 

BY  D.  F.  TWIss.  li.se,    l-'.l.i-. 

Introductory. 

Although  the  hydrocarbon  nature  of  rubber  was 
i.  ill  ..I  before  the  discovery  of  the  pro 
vulcanisation,  analysis  in  approximate  agreement 
with  the  empirical  formula  t  iHg  having  been  made 
as  early  as  isiiL'.1  the  careful  examination  "f 
purified  rubber,  both  from  the  point  of  view  <  >f 
composition  and  of  chemical  behaviour,  was  not. 
taken  in  hand  until  years  after  vulcanisation  had 
become  an  important  technical  pro  ess.  I'o 
to  some  ex  I  < -nt  because  of  ibis  delay,  but  also  \ .  i  y 
largely  on  account  of  the  difficulties  of  accurate, 
chemical  investigation  with  a  non-crystallina 
substance  which  is  obtained  chemically  pure  only 
with  exceedingly  great  difficulty  and  is  affected  in  a 
remarkable  degree  b)  mechanical  treatment,  there 
remain  yet  many  points  in  connection  with  the 
rubber  industry  of  which  the  scientific  interpret* 
tions  are  contradictory,  vague,  or  hasp-. I  on  quite 
insufficient  evidence.  Nevertheless,  more  especially 
during  the  last  ten  years,  extraordinary  advances 
have  been  made  in  the  chemistry  of  rubber. 

As  was  first  clearly  demonstrated  h>  (ila.istoneand 
Hibbert*  the  unsaturation  <pf  the  caoutchouc 
molecule  is  such  that  two  atoms  of  chlorine  or 
bromine  may  he  added  for  each  (Ml,  group 
present,  any  further  introduction  of  halogen 
p..  .  urring  only  by  displacement  of  hydrogen.  Man 
definite  information  as  to  t In-  intramolecular 
structure  of  rubber  was  supplip-.l  by  iIip-  investiga- 
tions of  Harries.  As  a  result  of  these  and 
other  researches  the  caoutchouc  molecule  is 
to-day  regarded  as  composed  of  a  succession  of 
— CH,.C(t'H,) :  CH.CH,  groups  linked  together 
intpp  a  ring  of  uncertain  dimensions.'  This 
constitution  is  in  pppp>!  accord  with  the  possi- 
bility ipf  Hip-  polymerisation*  of  isopr,  n.-. 
ill/:  C(CH,).CB  :  I'll'.5  to  p  ap.iit.  houc,  the  tnove- 
meiit  of  t  hi-  double  bond  being  common!)  observed 
in  a  conjugated  system  of  ethylcnic  linking! 
— C  :  CO  :  C— on  the  addition  of  a  univalent  atom 
or  group  Ml  the  first   and  fourth  carbon  atoms.' 

\?-  wpiiiIiI  be  expected  of  an  unsaturated  hydro- 
carbon (('.He1,  containing  an  ethylenic  linking  in 
.  .i.  h  ('.Ilf,  group,  caoutchouc  forms  additive  com- 
pounds with  many  ppf  the  reagents  for  oleflnic 
substances,  c.j.,  with  the  halogens7,  « h<-  halogen 
hydracids',  "nitrogen  trioxide '*»,  nitrogen 
dippxiile10.  ozoni-n.  and  ehromyl chloride1* . 

It  is  at  lirsl  sight  almost  surprising  that  until 
ip .  entl)  so  few  of  the  reagents  for  oleflnic  i  ompounds 
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have  been  even  tentatively  suggested  as  agents 
for  vulcanisation.  The  use  of  chlorine,  bromine, 
iodine,  and  aqueous  hypochlorous  acid  was 
suggested  fairly  early  for  this  purpose13,  whilst 
in  more  recent  years,  benzoyl  peroxide,  which 
might  be  expected  to  react  adclitively  at  a  double 
bond  as  its  parent  compound  hydrogen  peroxide  is 
known  to  do,  and  various  aromatic  nitro-  and 
polynitro-conipounds.  which  are  known  as  a 
class  to  form  additive  compounds  with  olefinic 
substances16,  have  heen  stated  to  convert 
robber  into  a  condition  resembling  vulcanised 
rubber16.  The  resemblance,  however,  is  so 
remote  that  no  serious  hope  can  at  present  be 
entertained  for  a  successful  application  of  these 
substances  to  technical  vulcanisation,  although 
the  result  is  certainly  of  interest,  as  showing  that 
such  reagents  can  produce  a  change  in  the  physical 
characteristics  of  raw  rubber. 

The  general  chemical  behaviour  of  caoutchouc 
would  lead  to  the  expectation  thai  this  substance 
would  react  fairly  readily  with  sulphur  chloride 
and  also  with  sulphur,  the  former  of  which  has  for 
many  vearsbeen  known  to  yield  additive  compou  nds 
e.g.,  (OjH.hS.jOK.  with  "  defines1'.  As  is  well 
known,  "the  technical  vulcanisation  of  rubber  is  in- 
variably effected  by  one  or  other  of  these  su  bstances. 
Additional  ingredients  may  be  and  commonly  are 
added  to  the  rubber  in  order  to  ensure  desired 
physical  characteristics  such  as  colour,  definite 
specific  gravity,  coarseness,  strength,  or  even  (in  the 
case  of  vulcanisation  with  sulphur)  increased  rale 
af  vulcanisation,  but  the  vulcanising  effect 
itself  is  produced  by  sulphur  or  sulphur  chloride. 
At  a  casual  glance  it  is  sometimes  possible  to  ovei- 
look  the  presence  of  sulphur  in  some  published 
rubber  mixings  on  account  of  its  introduction  in 
"antimony  sulphide  "  or  "  black  hypo  "  containing 
i.  considerable  proportion  of  free  sulphur  or  as 
some  proprietary  "  vulcanising  compound  "  such 
is  an  intimate  mixture  of  sulphur  and  wax. 

Cold  vulcanisation. 

Vulcanisation  by  means  of  sulphur  chloride  is 
effected  at.  or  near  the  ordinary  temperature  and  is 
restricted  to  thin  rubber  material.  The  material 
is  dipped  into  a  solution  of  sulphur  chloride  in  some 
suitable  inert  solvent  or  is  exposed  to  the  vapour 
}f  such  a  solution.  Parkes,  who  discovered  the 
method  in  184(>,used  a  solution  in  carbon  bisulphide. 

Various  investigators  have  submitted  this 
process  of  "  cold  vulcanisation  "  or  "  cold  cure  " 
to  scrutiny.  An  obvious  difficulty  in  the  way  of 
accurate  interpretation  is  the  fact  that  cold 
vulcanising  as  technically  practised  is  largely 
restricted  to  the  surface  layers  and  is  not  uniform 
in  effect  at  various  distances  below  the  surface  of 
the  rubber  In  consequence  of  this,  the  research 
methods  employed  have  in  some  cases  necessarily 
deviated  somewhat  fiom  the  technical  •  onditions, 
the  most  definite  results  having  been  obtained  from 
the  action  of  excess  of  sulphur  chloiide  on  purified 
rubber  in  solution  in  benzene18,  when,  whatever 
the  excess  of  sulphui  chloride  applied,  the  product 
approximated  to  the  composition  (0, oHjeJjS^lj, 
which  is  analogous  to  that  of  t  he  additive  compound 
derived  from  sulphur  chloride  and  the  simple 
Dlefines,  such  as  ethylene  itself  (see  above).  In 
view  of  the  complications  likely  to  arise  from  the 
presence  of  organic  impurities  natural  to  raw 
rubber  and  from  the  liability  of  sulphur  chloride  to 
vary  in  composition  and  to  be  affected  by  even  slight 
traces  of  moisture  which  may  cause  tne  formatiou  of 
insoluble  sulphur  (see  later),  the  rather  divergent 
results  of  earlier  investigators19  are  not  surprising. 
ITiere  can  be  no  reasonable  doubt  that  the  action  of 
sulphur  chloride  on  rubber  in  cold  vulcanisation  is 
definitely  chemical  and  that  the  final  product  is  a 
-ompound  of  the  composition  just  stated.  As  to 
K'hat  may  happen  to  the  general  mass  of  rubber 
pvhen  in  technical  practice  a  piece  of  rubber  sheet 


is  allowed  to  combine  with  a  quantitv  of  sulphur 
chloride  quite  insufficient  to  convert  it  wholly  into 
the  final  additive  product,  is  largely  a  matter  of 
speculation  which  receives  further  mention  below. 

Heat  vulcanisation. 

Tne  discovery  of  the  great  improvement  in  the 
mechanical  properties  of  rubber  induced  by  mixing 
with  sulphur  and  submitting  to  a  temperature 
between  135°  and  160°  C.  (Goodyear.  183d) 
or  by  dipping  thin  rubber  articles  into  molten 
sulphur  (Hancock,  18-13)  preceded  Parkes' 
discovery  of  cold  vulcanisation,  but  although  the 
process  of  "  heat  vulcanisation  "  or  "  heat  cure  " 
is  more  general,  its  phenomena  are  even  more 
complex  and  obscure. 

That  the  chemical  process  in  heat  vulcanisation 
is  purely  additive  was  clearly  demonstrated  by 
Weber20  who  was  also  able  to  show  that  the  limit 
of  vulcanisation  is  reached  when  the  proportions  of 
rubber  and  combined  sulphur  approximate  to  the 
formula  Cl0Hl6S2,  an  observation  which  has  received 
definite  confirmation  from  the  results  of  several 
other  investigators21.  Weber's  views  as  to  the  forma- 
tion of  definite  intermediate  compounds,  based  on 
the  assumptions  that  2  %  forms  a  minimum 
proportion  of  sulphur  for  a  satisfactorily  vulcanised 
soft  rubber  and  that  certain  discontinuities  in  his 
curve  showing  the  percentage  of  combined  sulphur 
plotted  against  uhe  period  of  vulcanisation  at 
constant  temperature  were  of  real  significance,  have, 
however,  proved  to  be  incorrect  and  due  mainly  to 
inaccuracies  inherent  to  his  experimental  method. 
The  course  of  the  vulcanisation  process  under 
constant  conditions  is  quite  regular  and  smooth,  the 
rate  of  combination  of  ru  bher  and  salphur  decreasing 
quite  gradually  as  the  amount  of  available  free 
sulphur  (and  rubber)  diminishes22. 

Although  the  process  of  heat  vulcanisation 
presents  a  more  complex  problem  than  that  of  cold 
vulcanisation,  it  lends  itself  much  better  than  the 
latter  to  scientific  investigation  on  account  of  the 
possibility  of  so  selecting  the  temperature  that  the 
reaction  proceeds  with  conveniently  measurable 
velocity.  The  velocity  of  combination  of  sulphur 
and  rubber  is  increased  by  raising  the  temperature, 
the  temperature  coefficient23  of  approximately 
2-7  for  10°  falling  within  the  usual  limits  of  the 
value  for  a  chemical  reaction. 

The  phenomena  during  the  heat  treatment  of  a 
mixture  containing  rubber  and  sulphur  will 
obviously  include  physical  changes  such  as  the 
melting  of  the  sulphur  and  the  dissolution  of  the 
molten  sulphur  in  the  rubber  ;  by  the  latter  the 
sulphur  will  become  more  uniformly  diffused 
throughout  the  rubber,  whereas  previously  it  was 
localised  in  solid  particles24.  Indeed,  "in  the 
Hancock  process  it  is  evident  that  the  diffusion  of 
the  molten  sulphur  into  the  rubber  must  form  an 
essential  preliminary  stage  to  vulcanisation  beneath 
the  surface.  The  melting  and  dissolving  of  the 
sulphur26  have  been  followed  under  the  micro- 
scope as  also  has  the  inverse  crystallisation  of  the 
excessive  dissolved  sulphur26,  "the  latter,  indeed, 
being  well  known  in  the  so-called  "  blooming  " 
or  "  sulphuring  up  "  of  heat  vulcanised  goods 
containing  a  considerable  quantity  of  uncombined 
sulphur. 

The  adsorption  theory. 

With  an  additive  chemical  reaction  between 
sulphur  and  a  colloidal  substance  like  rubber 
accompanied  by  a  reversible  solution  process, 
the  periodic  recurrence  of  the  suggestion  that  the 
vulcanisation  process  is  not  chemical  but  merely  a 
physical  adsorption  phenomenon,  is  not.  surprising. 
In  1910,  Wo.  Ostwald28  revived  this  theory  with 
all  the  available  favourable  evidence,  and  his  paper 
has  caused  the  evidence  to  be  sifted  so  thoroughly 
as  entirely  to  dispose  of  the  idea  that  vulcanisation 
can  be  "a  purely  physical  change.  Ostwald's 
paper  consisted  of  a  review  of  the  work  of  a  few 
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earlier  investigators  with  an  explanatory  commen- 
tary biased  in  favour  of  the   adsorption   theory. 

Most  of  the  arguments]  howe\ er,  winer  under  cl 

examination**  and  have  received  severe  criticism, 
especially  by  Loewen*0.  Apart  from  accepting 
and  applying  to  the  purpose  <>f  his  theory  1 1 1 •  ■ 
peculiarities  in  Weber's  experimental  results 
which  have  since  been  proved  to  be  due  to  mere 
inaccuracies  and  nol  to  any  corresponding 
abnormalities  in  the  behaviour  of  the  rubber- 
Balphur  mixing**  Ostwald' a  claim  thai  vulcanisa- 
tion is  reversible,*  based  on  the  earlier  statement  of 
Bonn,  is  not  in  accord  with  the  present  impossibility 
of  reproducing  "  raw  rubber  "  by  the  regenera- 
tion "  or  "  reclaiming "  of  vulcanised  rubber 
(see  later),  whilst  his  calculation  that,  the  results  of 
Binrichseii  and  Stern*1  and  of  Bubener**  on 
tin'   combination   of   rubber   ami    sulphur   are  in 

agreement    with    tin-    adsorption  f ormula  —  =  kc" 

whne  .r  represents  the  quantity  of  sulphur 
absorbed,  C  the  original  concent  rat  ion  of  the 
sulphur,  ami   n  the    quantity   of    the   adsorbent, 

whilst  k  ami  n,  are  const  ants,  is  vitiated  by  the 
fact  that  hi-  has  misunderstood  the  Inures  quoted 
by  Bubener  from  llinrichsen  and  Stern  and 
lias  used  for  the  calculation  figures  correspond- 
ing   in    reality    with    an     equation  -m—kc".     The 

cornet  figures  are  not  confirmatory  of  the  view 
that  the  process  is  one  of  adsorption30.  In  like 
manner,  the  statement  that  in  vulcanisation  the 
Sulphur  never  passes  entirely  from  the  free  condi- 
tion has  been  proved  incorrect8*,  whilst  the 
remarkable  alteration  in  physical  properties 
observed  in  (he  formation  of  vulcanite  and  the  fact 

that  vulcanised  rubber  yields  a  bromo-derivative33 
and  a  nitrosite3*  containing  combined  sulphur, 
are  great  obstacles  in  the  way  of  the  acceptance  of 
the  purely  physical  conception  of  vulcanisation. 
Ostwald's  sweeping  assertions  with  respect  to  the 
nature  of  vulcanisation  have  caused  the  chemists 
to  establish  their  faith  on  a  firm  experimental 
basis,  and  have  thereby  served  to  strengthen 
the  position  of  the  chemical  theory. 

Other  theories. 

Various  modifications  of  the  chemical  theory 
of  vulcanisation  have  been  suggested.  Erdmann 
proposed  the  explanation  that  sulphur  acts  on 
rubber  in  a  triatomic  condition,  which  he  describes 
as  thiozone  by  analogy  with  ozone;  this  theory35. 

however,  larks  experimental  confirmation  and, 
in    the    light     of    our    knowledge    of    the    allotropic 

forms  of   sulphur,   is  improbable. 

Although  the  occurrence  of  chemical  reaction 
between  rubber  and  sulphur  during  vulcanisation 
cannot  well  he  denied,  this  change  may  not.  be 
exclusively  chemical  in  nature,  and  endeavours, 
with    much    in   their   favour,    have    been    made    to 

represent    vulcanisation   as   a    combination    of    a 

chemical  change  with  an  adsorption  process. 
The  suggestion  that  the  free  sulphur  is  adsorbed 
before  vulcanisation30,  appears  unnecessary  and 
is  less  attractive  and  less  probable  than  that 
the  chemical  product  of  vulcanisation  is  adsorbed 
into  die  remaining  rubber  after  its  formation. 
Examination  of  various  technical  soft  products 
vulcanised  by  tic-  heat  pro. ess  shows  that  the 
amount  of  sulphur  in  combination  with  the  rubber 
is  variable**,  but  almost  without  exception  falls 
somewhere  between  the  [units  of  "",,  and  7",, 
calculated  on  tin-  rubber  present.  Hearing  in 
mind  that  the  only  definite  chemical  product  of 
heat  vulcanisation  is  of  the  composition  C,oHI(S| 
i s.e    above)    containing    approximately     17",,    of 

•  For  :i  reply  to  tie-  alternative  usmnenl  that  an  ad  lorptlon 

-•-  iir.it  Dot  I"-  reversible,  ...  inst.uiee.l  l.y  t  In-  i-.im-  i-I  mt-thyl 

violet  and  charcoal,  fee  EUancnsen,  ZelUch.  Cbem.  Ind.  Eoll., 
ion,  e,  241. 


sulphur  calculated  on  tin-  rubber,  it  is  obvious 
1 1 1; 1 1    technically  vulcanised  rubber  represents  no 

definite  chemical  compound  but  probably  a  solu- 
tion or  adsorption  product  of  a  more  highly  vul- 
canised  product,  possibly  t'10llj,s,.  in  an  excess 
i.i  \  iv  slight ly  vulcanised  or  sulphur-free  rubber, 
the  physical  characteristics  of  the  latter  being 
modified  by  the  presence  of  the  adsorbed 
i  oiupoiinds38.  Ostroiuissleuski10.  indeed,  who 
regards  his  experimental  results  on  the  effect  of 
aromatic  nitro-compounds  and  of  benzoyl  peroxide 

as  favouring  such  a  view  of  vulcanisation,  states 
that  the  vulcanisation  of  raw  rubber  can  be  effected 
by  the  addition  of  a  small  percentage  of  already 
formed  caoutchouc  hydrochloride  or  tetrabromide 
and  subsequent  heating,  but  his  conception  of  a 
satisfactorily  vulcanised  rubber  is  rather  wide. 
According  to  this  view,  vulcanisation  in  the  sense 
of  the  acquisition  of  new  physical  properties  by 
the    general     mass    of    the    rubber,    although    not 

independent     of    the    chemical    combination    of 

sulphur    with    part   of   the   rubber,    occurs   subse- 
quently to  this  combination  and  (he  small  propor- 
tion    of     additive     compound     produced     may     he 
regarded    as   the   direct    vulcanising   agent    acting 
by     "  catalysis."      The.     alteration     in     the   main 
portion    of    the    rubber,    consequently,     would    be 
accompanied  by  no  change  in  composition  and  must 
be   ascribed    to   some    alteration    in    the  molecular 
condition  which  may   be  a  polymerisation.      Axel- 
rod30  had   earlier  propounded  a  somewhat   similar 
theory  involving  the  assumption  that  vulcanisation 
comprises  two  processes,  one  of  which  is  the  com- 
bination of  sulphur  and  rubber.     As  is  well  known, 
heal  tends  to  soften  rubber  whereas  vulcanisation 
tends  to  produce  the  con!  rary  effect .     In  Axelrod'l 
explanation,    the    vulcanisation    process    depends 
on   a   primary  softening,   commonly   described  as 
"  depolymerisation  "  or  in  a  less  committal  manner 
as    "  de-aggregation  "*°    of    the   rubber,    followed 
by  a  "  repolymcrisation  "   under  the   influence  of 
combination    with     sulphui*1.       Colour    is    given 
to   this   view   by  the   fact    that    after  the   whole  of 
the   free   sidphur    has   disappeared    into   chemical 
combination,  further  heat ing  produces  a  weakening 
and  softening  effect  :  this  indeed  occurs  to  a  gr. 
or  less  extent,  in  the  "  reclaiming  "  or  "  regenera- 
tion "  of  vulcanised  rubber  scrap  by  heating  -.villi 
acid    or    alkali,    in    which    the    material    is    again 
rendered   sufficiently   soft    and    tacky    to   be   incor- 
porated afresh  as  a   diluent   in   rubber   mixings**. 
Whether      the       so-called       depolymerisation      and 
repolymcrisation  as  postulated  in  A xelrod's  theory 
actually    do   occur   alternately    and    repeated!; 
not  proven  and  it  is  possible  that  the  two  pro. . 
an-     independent     and     merely     concurrent.     The 
likelihood  of  modifications  in  the   physical   nature 
and  molecular  condition  of  rubber  during    \  ideali- 
sation   is    heightened     by    the    results    of     11,-in 
who  has  shown  not  only  thai  ordinary  raw  rubber 
behaves   as   if   composed   of   three    mutually   inter- 
convertible  varieties43,    but    also  that    in  ordinary 
soft    vulcanised    rubber   the   major   portion   of   the 
rubber  is  not  in  combination  with  sulphur  altho 
it     possesses     different     physical     and     chemical 
characteristics     from     raw     rubber*8.      The    very 
considerable   change   which    occurs   when   a    newlj 
vulcanised  nil i her  is  allow  eil  to"  mature  "  indii 
that    the   alteration   in   mechanical     haracteri 
induced  by  vulcanisation  may  continue  for  a  short 
time  after  the  chemical  change  is  complete**. 

This  hypothesis  of  physical  i  hang.-  as  ind  need  by 
tin-    cheimcaJ    action    occurring    in    vulean 
lias  be.-n  extended  to  the  process  of  cold  vulcani- 
sation*1  in     which     the     quantity     of    combined 
sulphur   chloride   is  likewise   quite   insufficient 
convert  the  rubber  entirely  into  the  final    additive 

compound. 

It  should,  however,  be  clearlj  realised  that  tin--. 

views  in  no  wise  support    Hie  adsorption  theorj    ol 
Ostwald,  whose  claim  was  that   no  chemical  '..m- 
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bination  whatever  occurred  between  the  rubber 
and  the  sulphur,  but  that  the  latter  was  merely 
adsorbed  by  a  purely  physical  process. 

Rate  of  vulcanisation. 

The  rate  of  vulcanisation  of  rubber  is  of  impor- 
tance for  two  distinct  reasons.  It  is  desirable  in 
works  practice  that  the  period  necessary  for 
satisfactory  vulcanisation  should  not  be  too  pro- 
longed, but  on  the  other  hand,  itis  very  important 
that  the  behaviour  of  various  consignments  of 
rubber  should  be  as  uniform  as  possible  so  as  to 
permit  a  standardisation  of  procedure  without 
need   for   constant   re-adjustment. 

Examination  of  the  rate  of  cure  may  be  made 
from  two  points  of  view,  viz..  by  measurement  of 
the  resulting  physical  effect46  and  by  determination 
of  the  extent  to  which  sulphur  enters  into  combina- 
tion when  a  mixing  of  standard  composition 
is  given  a  definite  "  cure."  With  a  series  of 
samples  of  rubber  both  methods  as  a  general  rule 
give  results  which  fall  into  the  same  order,  but  the 
physical  method  possesses  an  advantage  in 
simultaneously  giving  an  indication  of  the  inherent 
mechanical  value  of  the  rubber.  Investigation 
from  both  points  of  view  concurrently  is  certainly 
most    satisfactory. 

In  the  former  method  a  standard  mixing, 
frequently  sulphur  10  :  rubber  90,  is  adopted, 
and  this  is  vulcanised  for  a  series  of  gradually 
increasing  periods  at  a  constant  temperature 
(e.g..  in  steam  under  50  lb.  pressure),  after  which 
the  mechanical  properties  of  strength  and  stretch 
of  the  samples  are  measured,  and  the  period  of 
vulcanisation  necessary  to  produce  optimum 
mechanical  properties  decided  from  the  results 
(see  curves  1  and  2). 


»■ 

80     70      6°            50  KIIIS  ,T  so  LB 

^"-^C^Ov 

100 

^^^^^^NX 

lit^SC^sVv 

/     n    \           \vi 

1 

1 

•            ^\™ 

i 

I      OROINATES 

ELONGATION                                                             M 

ABSCISSAE 

LOAD                                                                   1 

D    ORDINATE;  percentage  elongation  x  tensile  strength    \ 

AT  BflEAK                                               1 

ABSCISSAE 

LENGTH  OF  PERIOD  OF  VULCANISATION 

PLANTATION  SMOKED  SHEET                           \ 

The  coefficient  of  vulcanisation,  i.e., 
combined  sulphur  x  100 
rubber 

corresponding  with  the  optimum  period  generally 
has  a  value  of  about  5,  but  it  is  improbable  that 
smi]  a  coefficient  would  prove  the  most  satis- 
factory for  all  purposes47.  The  results,  how- 
ever, are  usually  intended  only  for  comparative 
purposes,  and  it  is  easy  by  their  aid  to  detect  a 
robber  of  unusual  quality  either  in  mechanical 
strengtn  or  in  rate  of  vulcanisation. 

Natural  accelerators. 
Rubber  is  not  a  pure  hydrocarbon  substance, 
but  is   contaminated    with    natural     resins48    and 
protein     substances49,    and    it    has    been     found 


that  these  foreign  ingredients  appre*  iably  affect 
the  rate  of  vulcanisation.  If  the  resins60  and 
more  especially  the  protein  matter51  be  removed 
from  the  rubber  the  rate  of  vulcanisation  is 
decreased  in  a  marked  manner,  whereas  if  rubber 
is  enriched  in  natural  proteins  by  dissolving  away 
part  of  the  rubber  hydrocarbon  with  benzene, 
the  rate  of  vulcanisation  of  the  protein-enriched 
rubber  is  enhanced.  Possibly  as  an  outcome  of 
this  discovery,  the  addition  of  a  mixture  of  lime 
and  albumin62  has  been  patented  as  a  method 
for  accelerating  vulcanisation,  but  lime  itself 
catalyses  the  vulcanisation  process,  and  the 
increase  in  the  rate  of  "  cure  "  may  not  be  due 
entirely  to  the  albumin. 

In  the  earlier  days  of  the  plantation  rubber 
industry,  considerable  stress  was  laid  on  the 
variability  in  the  rate  of  vulcanisation  of  "  planta- 
tion Para  "  rubber  as  compared  with  the  wild 
Para  rubber.  More  recently,  Eaton  and  Gran- 
tham, working  in  Malaya,  have  been  able  to 
discover  the  chief  cause  of  this  variability",  and, 
indeed,  to  indicate  the  possibility  of  a  step  of 
great  value  in  the  production  of  raw  rubber. 
In  the  ordinary  plantation  procedure,  the  rubber 
coagulum,  obtained  from  the  latex,  is  washed  and 
ereped  with  the  intention  of  removing  the  serum 
as  completely  as  possible  ;  if,  however,  the  soft 
s'abs  of  coagulum  are  allowed  to  "  mature  "  for 
several  days  before  the  retained  serum  is  ex- 
pressed, it  is  found  that  the  resulting  rubber 
vulcanises  with  unusual  rapidity,  the  effect 
attaining  its'Jiniit  after  a  period  of  roughly  seven 
days  before  washing  and  crepeing5'2.  The 
rubber  from  such  matured  slabs  when  mixed  with 
10%  of  sulphur  attains  its  optimum  condition  of 
vulcanisation  in  approximately  one-third  of  the 
ordinary  period. 

Curves  3  and  4  show  the  behaviour  of  rubber 
prepared  in  this  way  as  compared  with  the  ordinary 
qualities  of  plantation  rubber  from  the  same 
estate  ;  with  the  period  of  vulcanisation  which 
gives  the  optimum  results  for  the  ordinary 
qualities,  the  special  rubber  is  excessively  over- 
vulcanised. 

Tensile  strength  by  percentage  elongation. 
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MATURED  SLAB  RUBBER  AIR  DRIED 

ORDINARY  LOAF  RUBBER  AIR  0RIE3 

-ORDINARY  SHEET  RUBBER  AIR  DRIED 


TO 


110  rain,  ut  30  lb. 


The  cause  of  this  difference  has  been  traced  by 
Stevens53,  who  has  shown  that  during  the 
maturing  process,  the  protein  matter  of  the 
retained  serum  undergoes  decomposition  with 
formation  of  organic  bases  which  remain  absorbed 
even  after  washing.  Such  bases  are  well  known 
to  possess  considerable  catalytic  activity  towards 
the  heat  vulcanisation  of  rubber   (see  later). 

Although  the  difference  in  rate  of  vulcanisation 
as  compared  with  rubber  produced  in  the  ordinary 
manner  is  less  marked  in  technical  mixings,  the 
great  advantage  of  a  uniform  supply  of  such 
rapidly   vulcanising   rubber   for   special   purposes 
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"will  readily  he  recognised,  and  experiments  as  to 
the  possibility  of  producing  large  quantities  of 
rubber  with  a  uniform  high  rate  of  Vulcanisation 

will  prove  of  great  interest. 

Inorganic  accelerators. 

Qoodyear  himself  realised  that  the  process  of 
vulcanisation  could  be  hastened  by  the  inclusion 
of  calcined  magnesia  In  the  rubber-sulphur  mixing] 
the  use  of  this  substance,  as  also  of  litharge 
and  calcium  hydroxide  (and,  to  a  less  extent,  of 
magnesium  carbonate),  has  for  many  years  heen 
a  recognised  device  of  the  manufacturer  to  shorten 
the  period  necessary  tor  the  vulcanisation  of  his 

miroigg        Various  suggestions  have  heen  made  to 

explain  the  effect    of  these  substances,   but  few 

hear  critical  examination;  thus  conversion  into 
sulphide     followed     by     alternate     formation     and 

Tensile  strength  &;/  percentage  at  break. 
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decomposition  of  polysulphides,  by  which  process 
the  sulphide  acts  as  a  "  sulphur  carrier  "6t, 
is  improbable,  because  the  corresponding  sulphides 
are  less  efficient  than  the  oxides  or  hydroxides, 
whilst  it  is  also  unlikely  that  magnesium  oxide 
is  largely  converted  into  sulphide  during  vulcanisa- 
tion ;  even  the  accelerating  effect  attributed  to 
antimony  sulphide51  is  largely  duo  to  miscon- 
ception arising  out  of  the  elfcet  of  the  free  sulphur 
commonly  present  in  this  material. 

Litharge  has  been  a  favourite  subject  for 
speculation.  Its  effect  has  been  attributed,  at 
different  times,  to  its  aiding  the  conduction  of 
heat  into  the  rubber  mass'*,  and  to  the  heat 
evolved  by  its  oxidising  action  on  the  rubber 
resins  or  on  the  hydrogen  sulphide  arising  from 
the  interaction  of  the  resins  and  sulphur67. 
The  rise  of  temperature  due  to  su  h  liberation  of 
heat  would  cause  a  corresponding  increase  in  the 
rate  of  reaction  between  sulphur  and  rubber,  and 
it  is  probable  that  a  thermal  effect  of  this  kind 
is  produced  by  the  direct  or  indirect  action  of 
the  lead  oxide  on  the  sulphur68  ;  the  occurrence 
of  a  thermal  effect  in  litharge  mixings  can  indeed 
be  detei  ted  by  direct  measurement  oi  the  tempera- 
ture of  the  mass  during  vulcanisation. 

A  highly  fanciful  explanation  of  the  effect  of 
litharge    and    other    oxide    accelerators    has    been 

proposed  lately69.  The  heating  necessary  for 
vulcanisation  is  assumed  to  cause  the  sulphur  to 
attack    the    natural    resinous   matter   and    proteins 

and    the   litharge   simultau isly.    with    formation 

of  hydrogen  sulphide  and  sulphur  dioxide  i.  ,- 
pectively.  These  two  gases  then  react,  in  the 
recognised  manner,  and  the  acceleration  of  the 
vulcanisation  process  is  attributed  to  the  ex- 
ceptional activity  of  the  amorphous  sulphur  thus 
produced.  Apart  from  the  improbability  that 
two    gaseous    substances    are    formed    In    definite 


molecular  proportions  by  independent  chemical 
reactions  as  an  essential  part  of  the  vulcanisation 
process,  the  facts  that  sulphurous  a.  id  and  at  id 
sulphites  retard  vulcanisation60.  and  that 
colloidal  sulphur  does  not  give  accelerated  vulcani- 
sation (see  below)  are  diametrically  opposed  to  this 
i  heory, 

\pait  from  the  above  basic  accelerators,  the 
only  inorganic  accelerators  which  have  been  pro- 
posed are  various  metallic  iodides,  antimony 
iodide  in  particular*1  ;  in  this  case  it  is  possible 
that  the  effect  may  have  been  due  to  the  conjoint 
action  of  sulphur  and  iodine  on  the  rubber ;  this 
method  ol  acceleration  appears  never  to  have 
come  into  general  practice. 

Organic  accelerators. 

In  recent  years  a  notable  ad  van  e  in  the 
technique  of  heat  vulcanisation  has  heen  tin- 
introduction  of  organic  bases  as  accelerators* 
The  first  published  statement  as  to  the  use  of  an 
accelerator  of  this  type  appears  to  have  been  in 
the  patent  specification  protecting  the  applies* 
tion  of  the  strongly  alkaline  base  pipendine, 
('Ill0N  62  ;  a  claim  by  Spence  to  priority** 
in  the  use  of  this  and  other  organic  accelerator! 
is  still  awaiting  promised  details.  Alter  piperidine, 
the  use  of  many  organic  amines  was  patented**, 
a  final  claim  covering  the  application  of  all  organic 
hases  of  dissociation  constant  exceeding  1  |n-». 
It  is  inconvenient  to  apply  some  of  these 
in  the  free  condition  on  account  of  their  volatility, 
which  may  cause  loss  by  evaporation  or  also  mav 
tend  to  produce  porosity  in  the  vulcanised  rubber] 
this  disadvantage  may  be  obviated  by  pr. 
conversion  of  the  base  into  the  corresponding 
carbamide**,  dithiocarbamate,  carbamate,  or 
carbonate  derivative.  Indeed,  I  have  also  found 
that  the  unstable  base  aminoguanidine  forms  an 
excellent  accelerator  when  applied  in  the  to 
its  more  stable  bicarbonate  salt*",  whilst 
ammonium  bicarbonate  is  also  very  effective. 

One    of    the    most    powerful    of    these    organic 
catalysts    is    aldehyde-ammonia,    the    effectiveness 
of  which   far  outweighs  what   might    be  ex] 
of  its  ammonia  content,  and  must   be  regarded  as 
a   specific    property    of   aldehyde-ammonia 
Indeed,   from  the  purely  chemical   point    of   view 
also,  the  behaviour  of  aldehyde-ammonia  is  some- 
what abnormal,  and  although  it  must  be  regarded 
as  a  definite  organic   base  its  constitution   i 
settled   beyond   doubt87. 

It  is  a  remarkable  circumstance  that  almost  the 
whole  of  the  known  effective*  organic  accelerators 
are     basic,    a    rough    proportionality    apparently 
existing    between    their   activity    and    their   alka- 
linity,   relatively    feeble    bases    like    aniline    and 
methylaiiiline   having   little   influence  on  the  rat«- 
of  vulcanisation.     The  mineral  accelerators  men- 
tioned earlier  are  also  alkaline  or  basic  substances, 
and  it  appears  highly  probable  that  this  is  no 
coincidence  but  that  the  two  (lasses  of  substances 
in  common  owe  their  influence   in   some   wa>    t" 
their    basu     character.      If    this    is    really   so.    tip- 
alkali  hydroxides  should  also  be  strong  accelerator". 
and  experimental  examination  proves  the  correct- 
ness of  this  argument.     For  a  long  time  it  hat 
known  that  regenerated  rubbers  obtained  by  hi 
with  alkali  sometimes  vulcanise  with  exi  opt 
rapidity    68  :     Martin   6*   also    has    demonstrated 
that    the  introduction  of   a   small   per 
powdered  caustic  potash  into  a  mixture  of  rubber 
and    sulphur    causes    a    greatly    increased    rS 
vulcanisation,    whilst    Eaton    mote    recently    has 
shown  that  a  similar  elf.-.  I  is  produced  with  rubbel 
which  when  freshly  coagulated  has  been  soaked  In 


•  It  is  difficult  to  understand  on  whit  ground!  certain  tub- 
hoc  t-'cn  described  as  accelerator!*:    e.y.,  tee  a  IUI  vi 
accelerat.  r-   by    Kiug,  Metallurgical  and  Chemical  Lngineenm. 
IMS,  IS,  231. 
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austie  alkali  solution.  The  latter  investigation, 
towever,  has  since  withdrawn  his  recommendation 
>f  this  process  70. 

Several  years  ago,  influenced  by  the  fact  that 
he  inorganic  and  organic  acclerators  were  all 
>asic  substances,  I  became  of  the  opinion  that  both 
•lasses  of  substances  exert  their  influence  in  a 
imilar  manner  and  that  the  relative  advantage 
ittaehing  to  the  use  of  organic  bases  depends 
•hiefly.  if  not  entirely,  on  the  fact  that  these  are 
ioluble  in  rubber  and  therefore  become  more 
miformly  distributed  and  diffused,  whereas  the 
norganic  accelerators,  being  only  sparingly 
ioluble,  remain  for  the  most  part  localised  in  small 
iolid  particles,  which,  indeed,  are  frequently 
risible  to  the  naked  eye.  For  this  reason  I  sought 
i  suitable  organic  liquid  which  would  dissolve  in 
•ubber  and  also  would  act  as  a  solvent  for  an 
dkali  hydroxide,  because  a  solution  of  tins  kind 
vould  possess  marked  alkalinity  and  also  would 
>e  capable  of  blending  uniformly  with  rubber, 
hus  reproducing  the  conditions  which  obtain  when 
in  organic  accelerator  is  used,  without  any  accom- 
>anying  danger  of  porosity.  The  most  suitable 
lolvent  discovered  was  glycerol  which  dissolves 
iodium  hydroxide  or  potassium  hydroxide,  pro- 
>ably  with  formation  of  the  corresponding 
dyceroxide  71.  The  latter  alkali  is  more  easily 
ioluble  and  a  solution  containing  approximately 
!5°0  on  the  total  weight  is  easily  obtained.  If 
! — 2  %  of  such  a  solution  (anhydrous)  is  introduced 
nto  a  rubber-sulphur  mixing,  the  vulcanisation 
jrocess  is  greatly  accelerated,  the  effect  being 
omparable  with  that  of  the  strongest  organic 
iccelerators,  as  is  demonstrated  by  the  figures 
jelow.  It  is  also  noteworthy  that  the  actual 
juantity  of  alkali  used  approximates  closely  to  the 
)-5°0  recommended  for  the  most  effective  organic 
iccelerators  and  that  with  a  rubber-sulphur  mixing 
he  resulting  vulcanised  rubber,  in  both  cases, 
possesses  the  same  clear,  dark,  almost  semi- 
ransparent  appearance. 

In  earlier  experiments,  I  had  endeavoured  to 
?ffeet  the  uniform  distribution  of  the  alkali  into 
;he  rubber-sulphur  mixing  by  introducing  it  in 
:he  form  of  a  finely-powdered  mixture  of  the 
dkali  with  lime,  but  although  the  results  were 
certainly  gratifying,  they  were  less  consistent  than 
those  obtained  with  the  glycerol  solution. 

The  following  figures  give  the  residual  uncom- 
bined  sulphur  after  a  mixing  of  95  rubber  :  5 
sulphur  with  the  addition  of  the  stated  accelerator 
svas  vulcanised  for  90  minutes  at  40  lb.  steam 
pressure  : — 


Accelerator. 


%  of  Accelerator. 


Residual 

free 
sulphur  %. 


:n     

12)  Potassium    hydroxide    ia 
glycerol    

[3)  Sodium      hydroxide      in 

glycerol    

[4)  Aminoguanidine 

[51  Ammonium  carbonate  . . 
(fi)  Aldehyde-ammonia  .... 
[")  p-Nitrosodimethylaniline 


2  (of  solution 

1  :  4  approx.) 

2  (of  solution 
1  :  8  approx.) 

1 
1 
1 
1 


As  will  be  observed  from  the  above  results, 
p-nitrosodimethylaniline  "2  does  not  accelerate 
very  strongly  under  the  conditions  chosen.  This 
is  due,  at  least  in  part,  to  the  fact  that  the  mixing 
selected  contains  a  relatively  low  proportion  of 
sulphur.  The  nitroso-compound  is  much  more 
effective  in  mixings  containing  a  high  percentage 
of  sulphur  and  it  is  probably  because  mixings 
containing  litharge  or  antimony  sidphide  are 
usually  intended  to  have  a  good  colour  and, 
therefore,  in  order  toprevent  excessive  "  blooming," 
are  generally  prepared  with  a  low  percentage  of 
free  sulphur,  that  these  have  been  found  to  behave 
less  satisfactorily  with  the  nitroso-compound  (73). 


Mode  of  action  of  accelerators. 

As  the  effect  of  accelerators  in  general  is  most 
distinct  in  mixings  otherwise  containing  only 
rubber  and  sulphur,  their  action  presumably  must 
be  by  influence  on  one  of  the  ingredients  present, 
viz.,  (1)  the  natural  protein  and  resinous  matter, 
(2)  the  sulphur,  or  (3)  the  rubber  hydrocarbon. 

The  first  possibility  is  eliminated  by  the  fact 
that  the  accelerators  work  equally  well  with  rubber 
from  which  the  protein  matter  has  been  removed, 
one  of  their  first  uses  indeed  being  to  render 
protein-free  synthetic  rubber  capable  of  more 
rapid  vulcanisation. 

With  respect  to  the  possibility  of  acceleration 
as  due  to  the  influence  of  the  catalyst  on  the 
sulphur,  the  suggestion  has  been  made  '*  that 
with  organic,  as  with  inorganic  accelerators,  poly- 
sulphides  are  first  formed  which  then  effect  the 
vulcanisation  of  the  rubber.  As  has  been  ex- 
plained already,  this  theory  is  not  altogether 
satisfactory  for  the  effect  of  the  basic  oxides 
generally. 

A  possibility  which  appears  to  have  been  pre- 
viously overlooked,  but  which  at  first  appeals  to 
the  imagination,  involves  the  two  allotropic  forms 
of  liquid  sulphur.  Molten  sulphur  consists  of 
a  mixture  of  mobile  yellow  SX  with  viscous  deep 
brown  S/j.  the  exceptional  behaviour  of  molten 
sulphur  with  alteration  of  temperature  being  due 
to  variation  of  the  relative  proportions  of  these 
constituents  "5.  When  molten  sulphur  is  cooled, 
the  SX  variety  gives  rise  to  ordinary  soluble 
crystalline  sulphur,  whilst  Sfi  produces  insoluble 
amorphous  sulphur.  In  molten  sulphur  an 
equilibrium  is  slowly  attained  between  these  two 
forms,  but  the  existence  of  S/i  is  favoured  by  the 
presence  of  acids,  whilst  alkalis  such  as  ammonia 
or  doubtless  organic  bases,  facilitate  the  conversion 
of  8/i  into  SX. 

The  remarkable  parallel  between  this  effect  of 
acids  and  bases  on  the  >SX  <£  S/t  equilibrium  and 
that  of  acids  and  bases  in  respectively  retarding 
and  accelerating  the  vulcanisation  process, 
naturally  arouses  a  suspicion  as  to  the  existence 
of  some  connection  between  the  two  sets  of 
phenomena.  In  order  to  test  this  possibility, 
insoluble  amorphous  sulphur  corresponding  with 
S/t  was  separated  from  genuine  flowers  of  sulphur 
by  extraction  of  the  soluble  SX  with  carbon 
bisulphide.  Comparative  vulcanisation  tests  were 
then  made  with  rubber-sulphur  mixings  employing 
this  insoluble  sulphur  and  ordinary  totally  soluble 
sulphur.  Although  my  results  actually  indicated 
that  Sp  combined  with  rubber  rather  more  slowly 
that  SX  the  difference  was  relatively  slight  and 
quite  insufficient  to  account  for  the  great  effect 
of  the  organic  basic  accelerators. 


Mixing. 

Period  of  cure 
401b. 

at 

Residual 

free 
sulphur. 

Rubber  100  :  soluble  sulphur 
10 

Rubber  100  :  insoluble  sulphur 
10 

120  minutes 
120 

8-39 

8-81* 

•  This  residual  sulphur,  after  vulcanisation,  is  found  to  consist 
mainly  of  the  more  soluble  modification. 

Although  this  result  disposes  of  the  probability 
of  any  real  connection  underlying  the  parallel 
between  the  action  of  acids  and  alkalis  in  the 
SX^S/i  equilibrium  and  in  the  process  of  vulcan- 
isation, it  is  of  additional  interest  as  also  disposing 
of  Dubosc's  suggestion  that  the  action  of  inorganic 
catalvsts  in  vulcanisation  depends  on  the  produc- 
tion of  amorphous  sulphur  for  which  he  postulates 
exceptionallv  great  vulcanising  activitj69. 

The  immediatelv  preceding  considerations  to 
some  extent  narrow  down  the  enquiry  as  to  the 
mode  of  action  of  the  basic  accelerators,     .hither 


788 


AN.NTAL  MEETING. 


[July  31.  1917 


the  sulphur  is  influenced  in  some  other  way  than 
those  mentioned,  or  tin-  effect  must  be  produced 
on  the  rubber  itself.  On  account  of  the  colloidal 
nature  of  rubber  anil  its  obscure  "  deporj  merisa- 
tion "  and  "polymerisation,"  the  investigation 
of  the  latter  alternative  is  more  difficult.  Never- 
theless, the  knowledge  that  alkalis  increase  the 
stability  of  the  independent  robber  globules'" 
in  ordinary  rubber  latex  and  tin-  observation  that 
i  coagulated  and  (corked  rubber  retains  traces 
of  a  graonloid  .  ■  .loiit  k.h77.  might  be  regarded 
as  suggestive  of  a  possibility  that  alkalis  are  likely 
to  affect  tin-  behaviour  of  finished  raw  rubber, 
,  g.,  by  influencing  the  Inter-conversion  of  modifi- 
.  atioxts  in  different  states of  molecular  aggregation 
..nd  of  differenl  reactivity.  Such  a  possibility 
indeed,  would  be.in  accordance  with  C.  u   Weber's 

obserxation7'     that      when    nil. ber      is     masticated 
with  litharge  only,  in  the  absem  e  •  '!'  sulphur,  the 

material  undergoes  a  remarkable  change  in  physical 
properties. 

There  ip  much  more  room  for  further  investigation 
on  the  question  of  the  chemical  mechanism  od  the 
acceleration  of  vulcanisation. 

Other  considerations. 

The  existence  of  the  above-mentioned  soluble 
and  insoluble  modifications  of  sulphur  is  well  worth 
bearing  in  mind  in  other  directions.  For  instance, 
although  it  is  generally  accepted  that  the  free 
sulphur  in  an  ordinary  rubber  mixing  can,  for  all 
practical  purposes,  be  removed  completely  by 
continuous  extraction  for  ten  hours  with  acetone, 
the  remaining  sulphur  being  regarded  as  in  com- 
bination with  the  rubber,  the  above  unvulcanised 
mixing  containing  "  insoluble  "  sulphur  yielded 
only  L'700  of  its  sulphur  in  this  period. 

comparative  extractions  were  made  with  the 
two  mixings  containing  respectively  soluble  and 
insoluble  sulphur,  by  treating  samples  with  acetone 
in  a  continuous  extractor  at  the  temperature  of 
the  boiling  solvent  ;  the  rate  of  extraction  is 
represented    in    the   following   curves. 


Residual  sulphur. 

"'». 

'"•».. 

"•«. 

'-..... 

® 

^"-— -          —           ■                   a 

23hrs. 


Any  conclusions  as  to  the  reversibility  of 
knisation  based  on  the  possibility  of  removing 
sulphur  from  vulcanised  rubber  by  prolonged 
extraction7*  even  after  as  much  as  twenty 
previous  extraction,  are.  therefore,  unjusti- 
fied80 unless  definite  proof  is  supplied  as  to  thi 
.,i-i  ace  "f  ••  insoluble  sulphur."     It  has  alsc.  been 

st.ited  by  Bysowthat  in  Cold  \  ulcanisation.  sulphur 

.-mil  chlorine  do  nut  combine  with  tin-  rubber  in 
equivalent  quant  it  iee81,  but  traces  of  moisture 
in  the  rubber  would  cause  the  decomposition  of 

part  nf  the  sulphur  chloride  with  formation  of 
some  insoluble  sulphur  and  would  account  for  the 


apparently  disproportionate  quantity  of  "  com- 
bined "  sulphur. 

The  evidence  for  the  supposed  vulcanisation  of  a 
rubber-sulphur  solution  at  the  ordinary  temperature 
by  ultraviolet  light82  is  also  unconvincing. 
From  the  observation  that  a  rubber-sulphur 
solution  in  benzene,  when  exposed  in  a  thin  film 
to  ultraviolet  radiation,  becomes  more  viscous 
and  that  after  evaporation  of  the  solvent,  part  of 
the  sulphur  is  not  removed  by  an  ordinary  ten- 
hour  extraction  with  acetone,  the  conclusion  has 
been  drawn  that  the  unextracted  sulphur  has 
combined  with  the  rubber.  However,  ultraviolet 
light  is  already  known  to  convert  dissolved  sulphur 
into  insoluble  sulphur91  (or  SX  into  S/j  )  and 
although  the  S/i  may  not  separate  in  visible 
particles  it  is  quite  likely,  to  remain  in  ultra- 
microscopic  colloidal  suspension.*  I'ltraviolet 
light  also,  without  the  aid  of  sulphur  can  render 
rubber  solution  more  viscous  and  improve  the 
strength  of  thin  rubber  sheet8*. 

The    above    alterations    in    the    rubber-sulphur 
solution  appear  to  be  quite  insufficient  eviden 
of   vulcanisation,    and    the   observed   changes,   at 
least  in  part,  may  consist  of  independent  physical 
changes  in  the  rubber  ami  sulphur  respectively  : 

indeed    this    possibility   appears   to   receive    so 

confirmation  from  Bernstein's  doubts  as  to 
whether  the  sulphur  in  vulcanisation  becomes 
chemically  combined  or  merely  physically  ad- 
sorbed85. 

The  preceding  review  of  the  chemistry  of 
vulcanisation  shows  how  great  has  been  the 
activity  in  this  direction,  especially  during  recert 
years,  but  will  also  indicate  how  wide  are  the  gaps 
of  knowledge  which  at  present  are  bridged  over  by 
mere  theories  and  need  to  be  filled  up  with  a  solid 
mass  of  experimental  evidence. 

Many  of  the  results  referred  to  in  this  paper 
as  obtained  by  other  investigators  have  been  re- 
examined and  confirmed. 

For  permission  to  publish  the  new  results  in- 
cluded, 1  am  indebted  to  Dr.  J.  V.  Worthington, 
Technical  Superintendent  and  Director  of  the 
Dunlop  Rubber  Company,  whilst  for  curves  1  to  | 
and  for  many  tests  made  in  connection  with  points 
brought  under  consideration,  1  wish  to  express  my 
indebtedness  to  Mr.  A.  W.  T.  Hyde,  Head  of  the 
Physical  Testing  Laboratory  of  the  same  firm. 
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Discussion. 

Dr.  H.  P.  Stevens  said  that  he  had  carried  oat 
some  experiments  with  benzoyl  peroxide,  but  had 
obtained  no  results  up  to  date  which  were  really 
comparable  with  the  results  obtained  with  sulphur. 
On  the  other  hand,  he  did  not  think  his  own 
research,  at  any  rate,  went  sufficiently  far  to 
enable  him  to  make  the  statement  that  benzoyl 
peroxide  could  not  be  used  technically,  and  if  Dr. 
Twiss  had  made  experiments  of  his  own.  it  would 
be  interesting  to  hear  what  the  results  had  been.  A 
point  often  lost  sight  of  was  the  effect  of  tempera- 
ture on  physical  tests.  In  a  paper  read  at  the 
last  rubber  conference  in  London,  an  American 
investigator,  Wormeley,  had  shown  that  variation 
of  temperature  produced  a  very  large  effect  on  the 
result s  of  physical  tests.  He  had  found,  for  instance, 
that  a  difference  in  temperature  of  20°  F. — a 
difference  frequently  met  with  in  the  test  room 
between  summer  and  winter — produced  something 
like  10  °0  difference  in  the  tensile  strength  and 
elongation  of  the  product.  Up  to  now  there 
appeared  to  be  no  appliance  by  which  the  tempera* 
ture  of  the  specimen  during  the  test  could  be  con- 
trolled. It  was  also  important  that  previous  to 
testing  the  specimen  should  be  kept  at  a  constant 
temperature.  With  regard  to  the  rapidly  vul- 
canising rubber  produced  by  allowing  the  rubber 
to  mature,  he  took  it  that  such  a  rubber  would  be 
of  greater  value  than  the  ordinary  trade  rubber  aa 
now  supplied.  During  maturing  oxidation  took 
place,  weakening  the  surface.  It  was  interesting 
to  hear  of  the  author"s  experiments  with  the  use 
of  potash  and  soda.  So  far  as  he  understood  it, 
the  results  obtained  with  such  an  accelerator  were 
in  all  respects  comparable  with  those  obtained 
with  organic  accelerators.  There  had  been  an 
idea  that  traces  of  alkali  affected  the  stability, 
that  was  to  say,  the  ageing  qualities  of  rubber. 

Dr.  Twiss,  in  reply,  said  he  had,  as  Dr.  Stevens 
suggested,  made  experiments  as  to  the  possi- 
bility of  vulcanising  rubber  with  benzoyl  peroxide 
and  nitro  compounds.  The  products  did  not 
compare  in  strength  with  technically  vulcanised 
rubber.  It  seemed  to  him,  however,  that  it  was 
only  a  matter  of  time  for  substances  to  be  found 
which  would  have  an  effect  similar  to  that  of 
sulphur  chloride.  As  to  the  samples  vulcanised 
in  the  presence  of  the  alkali  solution  in  glycerol, 
in  the  period  that  had  elapsed  since  those  mixings 
were  vulcanised,  now  almost  three  years,  a  certain 
weakening  was  observed,  but  no  greater  than  in 
similar  mixings  containing  other  accelerators 
used  with  considerable  success  by  some  manu- 
facturers. 


THE  SCIENTIFIC  NEEDS  OF  THE  RUBBER 
INDUSTRY. 

BY    B.    D.    PORRITT,    M.SC.    (LOND.),    F.I.C. 

If  statistics  were  available  to  show  the  numbers 
of  men  with  s  ientiflc  training  absorbed  annually 
by  various  British  industries  during  the  last 
twenty  years,  that  of  rubber  certainly  would  be 
found  to  occupy  a  very  humble  position  on  the 
list,  far  below  what  might  be  expected  in  view 
of  its  commercial  importance,  and  intricate 
character.  Moreover,  it  would  be  apparent  that 
until  the  last  decade  a  chemist  was  practically 
unknown  in  the  majoritv  of  factories  engaged 
in  this  trade.  Even  at  the  present  time  a  technical 
laboratory  set  aside  solely  for  the  purpose  of 
research  is  a  rarity,  and  the  duties  of  the  average 
rubber  chemist  still  remain  essentially  what  they 
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were  in  the  days  when  the  advent  of  the  much- 
ahused  specification  led  to  the  creation  of  anew 
Bubordinate  position  on  the  rubber  manufacturer's 
stall. 

How  is  it  that  while  other  trades,  once  equally 
empirical,  are  now  managed  by  scientific  men  on 
scientific  principles,  in  this  important  and  well- 
established  industry  many  works  can  even  dis- 
pense altogether  uiih  the  services  of  a  chemist, 
ami  only  a  few  turns  recognise  any  necessity  for 
carrying  out  what  ran  be  truthfully  described  as 
research  t  Is  there  but  limited  scope  for  the 
chemist  in  the  rubber  trade  or  has  his  day  ye\  t" 
come  ? 

That  a  need  exists  for  information  and  methods 
to  ensure  the  production  of  a  materia]  ol  uniformly 
high  quality,  to  increase  the  factory  output,  and 
to  avoid  mysterious  manufacturing  troubles  will 
be  readily  conceded  by  all  who  have  had  practical 
experience  of  this  intricate  colloid  industry. 

Is  the  chemistry  of  rubber  sufficiently  advanced 
to  enable  a  laboratory  to  satisfy  fully  these  require- 
ments 1  Is  it.  [or  example,  possible  on  general 
principles  to  assign  to  any  part  icular  rubber  mixing 
the  exact  conditions  of  temperature  and  time  ol 
vulcanisation  to  ensure  a  sound  and  durable 
product,  or  must  the  chemist  resort  to  a  practical 

test    f >ii    a    small    scale?       A    chemist    entering    the 

rubber  trade  will  speedily  become  conscious  of 
the  limitations  of  his  scientific  knowledge  and  the 
necessity  for  solving  many  of  the  factory  problems 
by  the  old-fashioned  methods  of  trial  and  error. 
While  the  laboratory  may  he  accepted  by  some 
manufacturers  as  a  valuable  adjunct,  it  is,  as  yet. 
not  generally  rei  ognised  as  an  essential.  In  most 
modern  industries  pure  science  has  either  antici- 
pated technology  or  the  two  have  progressed  hand 
in  hand.  The  rubber  industry  is  different,  its 
foundation  rests  upon  the  discovery  of  vulcanisa- 
tion hy  (i ood year  in  ISIS!).      To-day.  7S  years  later. 

the  mechanism  of  this  process  and   the  chemical 

constitution  of  the  raw  material  are  still  subjects 
for   speculation   and   discussion. 

The  fact  that  rubber  is  a  colloid  will  probably 
he  advanced  as  an  explanation  to  account  for  the 
imperfect  state  of  our  scientific  knowledge  of  its 
properties.  This  may  in  a  measure  he  true,  hut 
it  cannot  he  pleaded  in  extenuation  of  the  past 
and  present  neglect  of  research  by  the  trade 
generally. 

Other  industries,  similarly  situated,  have  not 
taken  up  this  attitude,  and  one  has  hut  to  examine 

the  voluminous  literature  dealing  with  the  esters 
of  cellulose  and  study  the  descriptions  of  the 
laboratories  of  the  Ka.stman  Kodak  Co.  in  order 
to  realise  the  immense  amount  of  work  which  has 
been  carried  out  in  other  branches  of  colloid 
chemist  i  >  . 

Difficulties  often  may  excuse  failure  but   they 

seldom  justify  inaction. 

The  present  is  a  unique  opportunity  for  indus- 
tries to  consider  anypast  difficulties, shortcomings, 

and  failures.  Abnormal  trade  conditions  and 
national  needs  have  for.  a  while  deadened  trade 
competition  and  petty  jealousies,  and  the  changes 

in  business  and  manufacturing  methods  introduced 

by  stem  necessity  have  forced  many  a  conservative 
manufacturer  to  abandon  the  traditions  of  a  life- 
time. 

For  the  moment,  industries,  corporations,  and 
individuals    are    disposed    to    abandon    obsolete 

methods,   to    consider    novel     suggestions,    and   to 

co-operate   for   mutual    benefit.     Thanks   to   this 

new  spirit,  many  of  our  Industries  are  now  busy 
putting  then  affairs  in  order.  Will  the  rubber 
trade  neglect  to  seize  this  opportunity  to  achieve 
some  measure  of  commercial  and  scientific  co- 
operation ? 

It  is,  however,  the  latter  question  only  and  the 
means  by  which  it  may  be  Secured  with  which 
the  present  paper  is  directly  concerned. 


The  scientific  problems  of  the    rubber  industry 

are  not.  as  might  be  inferred  from  the  preceding 

remarks,  confined  solely  to  the  manufacturer  of 
ruhher  goods. 

As  in  the  cotton  industry — which  during  the 
past    year  has  established  a  technical  committee 

under  the  auspices  of  the  Advisory  Committee 
for  Scientific  and  Industrial  Kesearch — the  pro- 
blems  of  the  producer,   the  manufacturer',  anil  the 

consumer  are  interdependent  and  require  mutual 

consideration  and  co-ordinal  ion.  To  ignore  this 
WOUld    he   to   neglect   one  explanation   for  the  slow 

progress  made  by  research  in  past  years. 

The   manufacturer   looks   to   the    ruhher   grower 

tor  adequate,  cheap  and  satisfactory  supplies  of 
his  principal  raw  material.  Without  these  ha 
cannot  satisfy  the  demands  of  the  consumer  for 
high  quality  goods  at  moderate  cost  oi'  add  fresh 
items  to  the  already  long  list  of  purposes  for  which 
rubber  has  been  employed  in  the  services  of  man- 
kind. 

The  statistics  of  the  world's  rubber  supplies 
are  too  well  known  to  need  recapitulation  :  thanks 
to    foresight,   enterprise,    and    colonies    possessing 

favourable  climates  and  ample  supplies  of  cheap 
labour  the  Hi  it  ish  Km  pin-  has  in  the  course  of  a  few- 
years  become  the  foremost  rubber  producer  of  the 
world.  Science,  however',  has  played  only  a 
minor  role  in  this  achievement.  The  sckntiflfl 
Btaff  at  Kew  Were,  in  a  measure,  instrumental 
in  introducing  the  first  I  lev  .a  seedlings  into  (V-ylon, 
but  subsequently  fortune  smiled  on  the  yoi 
industry  and  science  probably  was  regarded  by 
the  planter-  nunc  as  an  enemy  plotting  his  downfall 
by  tin-  synthesis  of  rubber  than  as  an  ally  to  assist 
in  securing  his  future  prosperity.  This  distrust 
has,  happily,  passed  away,  and  of  recent  yean 
the  assistance  of  the  chemist  and  the  botanist 
has  been  sought  with  a  view  to  improving  both 
the  yield  and  the  quality  of  the  product  of  the 
estates. 

Investigations  have  been  carried  out  b] 
several  agencies  working  independently,  arid 
amongst  these  may  be  mentioned  the  Rubber 
Growers'  Association,  tin'  Agricultural  Department 
of  the  Federated  .Malay  States,  and  the  Imperial 
Institute,  the  last  named  working  in  conjunction 
with  the  Government  Agricultural  Department  of 
Ceylon.  In  addition  to  these  British  research 
organisations,  a  considerable  amount  of  work 
has  been  carried  out  by  the  Dutch  in  connection 
with   their  plantations  in  .lava. 

That  much  valuable  in  format  ion  has  already  been 
secured  from  t  hese  efforts  is  evident  from  the  papen 
published  in  various  journals  and  especially  in 
the  Bulletins  issued  by  both  the  Imperial  Institute 
and  the  Agricultural  Department  of  the  Federal 
-Malay  States,  but  the  scope  of  the  work  hitherto 
undertaken   is  modest,  and  the  held  of  research 

still    untouched    is    wide. 

This  question  recently  has  been  the  subject  of  a 
paper  by  one  of  the  foremost  authorities  on 
tropical  agriculture,  and  in  it  an  appeal  is  made  for 
co-ordination  of  results  and  increased  scientifli 
co-operation.* 

These  two  objects  have  in  a  measure  been  secured 
for  the  investigations  carried  out  by  the  Imperial 
Institute  by  the  inclusion  of  some  rubber  manu- 
facturers on  :m  advisory  research  committee  formed 
in   London. 

This      lo-operation.     however,     might      well    be 

extended  to    include  ""   the  agencies  responsible 

for  scientific  work  in  connection  with  the  produc- 
tion of  cultivated  rubber,  since  the  existing 
resources  for  research  are  not  such  that  riv.drv 
or  duplication  of  effort  can  be  considered  advas 
tageous.or  even  of  lit!  1.-  consequence.  Tin-  ■  baptrr 
on  "  Latex  "    in  a    well-known  standard  botanical 


•     Present  Keed»ol  liriti~h  Rubber  Industry,"  W.  R.I>un*un. 
Hull.  tap.  but     \l\  .  ffo   t,  |i    5W     (80, 


Vol.  XXXVI.,  No.  14.. 


ANNUAL  MEETING. 


791 


•ork  on  plant  physiology  refers  to  "  the  present 
nperfect  state  of  our  knowledge  "  and  "  the 
eed  for  further  experimental  research  on  this 
abject."* 

It  must  be  evident,  therefore,  that  besides  the 
lore  obvious  practical  agricultural  and  technical 
lvestigatiojis  into  questions  such  as  methods  of 
lanting.  manuring.intercropping.tapping.coagulat  - 
lg,  and  the  like,  as  well  as  the  eradication  of  plant, 
lsect,  and  fungoid  pests — all  matters  incidental 
3  securing  a  cheap  and  uniform  product — the 
lant  physiologist  and  the  chemist  have  much  to 

0  before  we  can  secure  a  clear  insight  into  the  mode 
f  formation  and  the  functions  of  the  rubber  latex 

1  the  tree. 

The  problems  of  the  rubber  producer  are 
bviously  more  botanical  and  mycological  than 
hemical  in  character,  and  consequently  can  be 
jived  satisfactorily  only  by  investigations  carried 
ut  in  an  institution  situated  in  a  tropical  rubber- 
rowing  country. 

Such  an  institution  would,  however,  lie  of  little 
ommercial  value  if  the  results  of  its  research 
■ork  were  not  made  readily  accessible  and  intelli- 
ible  to  those  who  are  directly  responsible  for  the 
ractical  management  of  the  estates. 

The  dissemination  of  scientific  information, 
owever.  is  always  a  simple  problem  compared 
■ith  that  of  inducing  the  public  to  appreciate  and 
rofit  by  its  lessons.  Herein,  therefore,  would 
»em  to  exist  an  opportunity  forone  of  our  agricul- 
iral  colleges  at  home  to  render  good  service  to  the 
Impire.  The  arguments  which  led  to  the  creation 
f  our  Schools  of  Tropical  Medicine  surely  apply 
ith  equal  force  to  the  problems  connected  with  the 
ealthy  development  of  useful  tropical  vegetation. 
!y  giving  special  consideration  to  the  problems 
f  tropical  agriculture  in  its  curriculum,  such  an 
istitution  should  be  able  to  furnish  a  supply  of 
nitably  educated  men  to  fill  the  administrative 
ositions  on  rubber  and  other  plantations  in  our 
topical  colonies.  Men  so  trained  should  be  able 
j  appreciate,  welcome,  and  make  full  use  of  all 
le  latest  developments  of  agricultural  science, 
nd  thereby  render  the  work  of  a  tropical  institute 
f  agricultural  research  not  only  of  scientific 
iterest.  but  also  a  material  factor  in  promoting  the 
rosperity  of  the  world. 

The  scientific  needs  of  the  rubber  manufacturer 
iffer  fundamentally  from  those  of  the  planter, 
tie  plantation  industry  is  of  recent  origin,  and  its 
taple  consists  of  one  single  product  obtained  by 
lethods  and  machinery  common  to  every  estate. 
Coreover,  individual  competition  as  yet  can  scarcely 
e  said  to  exist.  Under  such  conditions  co-opera- 
ion  in  both  scientific  and  technical  research  should 
e  a  simple  matter. 

With  the  manufacture  of  rubber  an  entirely 
ifferent  state  of  affairs  exists.  The  number  of 
lanufactured  articles  of  which  rubber  forms  the 
asis  is  almost  infinite  in  variety,  shape,  and  size, 
nd  the  methods  of  production  are  correspondingly 
omplicated,  Further,  keen  trade  competition 
xists  amongst  the  various  British  manufacturers. 

The  attainment  of  co-operation  in  technical 
?search  in  this  trade  must,  therefore,  be  beset 
ith  many  difficulties  unless  it  be  preceded  by 
lorough  commercial  understanding.  While  an 
idividualistfc  policy  often  may  be  shortsighted,  so 
>ng  as  human  nature  exists  in  its  present  imperfect 
)rm  in  general,  it  must  be  hopeless  to  expect  a 
lanufacturer  from  altruistic  motives  to  contribute 
awards  assisting  competitors  to  develop  processes 
i  which  he.  by  the  expenditure  of  thought,  time, 
nd  money,  has  himself  achieved  a  moderate  degree 
f  success. 

A  suggestion  has  been  made  recently  by  a 
lember  of  the  trade  to  the  effect  that  an  investiga- 

•  Haberlandt,  "Physiological  Plant  Anatomy,"  1914,  English 
'In.,  p.  :J42,  343. 


tion  into  the  manufacture  of  solid  tyres  would 
meet  the  approval  of  rubber  manufacturers.* 
It,  is,  however,  very  questionable  whether  their 
response  to  a  proposal  for  co-operation  to  this  end 
would  confirm  his  expectation. 

The  same  individual  is  credited  with  expressing 
the  opinion  "  that  academic  research  on  the 
constitution  of  rubber  would  not  be  supported  by 
the  manufacturers." 

Here  we  are  faced  with  a  definite  statement  that 
purely  scientific  research  has  no  place  in  the  ideals 
of  the  rubber  manufacturer.  If  this  correctly 
expressed  the  views  of  the  majority  of  those  respon- 
sible for  the  policy  of  the  industry  they  must 
certainly  have  been  unconscious  of  the  nature  and 
cause  of  the  developments  which  have  occurred  in 
many  other  industries  during  recent  years. 

In  common  with  other  industries  the  rubber 
manufacturer  requires  primarily  cheap  and  uniform 
raw  materials.  These  must  then  be  elaborated  by 
efficient  and  economical  processes  into  sound,  dur- 
able and  saleable  articles.  These  obvious  wants 
can  be  secured  only  by  having  a  works  laboratory 
to  control  the  uniformity  of  the  raw  materials, 
the  efficiency  of  the  processes  of  manufacture,  and 
the  quality  of  the  finished  products. 

As  has  already  been  stated,  it  is  only  of  recent 
years  that  the  need  for  even  this  limited  measure 
of  scientific  assistance  has  received  recognition  in 
the  rubber  trade  generally.  This,  however,  is 
far  from  exhausting  the  ways  in  which  science 
can  be  of  assistance  to  the  manufacturer. 

As  has  been  pointed  out  by  Dr.  Kenneth  Mees, 
Director  of  the  Research  Laboratories  of  the 
Eastman  Kodak  Company  ,f  the  manufacturer 
really  requires  two  other  forms  of  scientific  assis- 
tance in  addition  to  the  works  or  routine  laboratory 
just  mentioned.  Over  and  above  this,  there  should 
be  means  for  investigating  and  working  out 
"  improvements  in  products  and  in  processes 
tending  to  lessen  cost  of  production  and  to  introduce 
new  products  on  the  market."  The  solution  of 
the  problems  incidental  to  the  manufacture  of 
solid  rubber  tyres  would  fall  into  this  category. 

The  routine  laboratory  should  find  a  place  in 
every  works  which  is  worthy  of  the  name,  while 
the  second  type  or  teelinical  research  laboratory 
should  be  well  within  the  means  of  all  the  more 
important  companies  engaged  in  the  rubber 
trade.  The  absence  of  trade  co-operation,  there- 
fore, is  no  excuse  in  the  majority  of  cases  for  the 
neglect  of  technical  industrial  research. 

These  two  forms  of  scientific  assistance  will 
necessitate  not  only  a  supply  of  trained  scientific 
men  but  also  scientific  data.  Satisfactory  methods 
must  be  available  to  enable  the  routine  laboratory 
to  carry  out  the  analyses  and  teste  incidental  to 
factory  control,  while  scientific  information  regard- 
ing the  chemical  and  physical  properties  of  the  raw 
material  is  essential  for  the  solution  of  many  factory 
difficulties  and  the  development  of  new  processes 
of  manufacture.  This  brings  us  to  the  third 
description  of  laboratory  postulated  by  Dr.  Mees. 
His  remarks  deserve  to  be  quoted  verbatim. 

"  In  every  case  where  the  effect  of  research  work 
has  been  very  marked,  that  work  has  been 
directed  not  towards  the  superficial  processes  of 
industry  but  towards  the  fundamental  and 
underlying  theory  of  the  subject."  This  kind 
of  research  work  involves  "  a  laboratory  very 
different  from  the  usual  works  laboratory 
and  also  investigators  of  a  different  type  from 
those  employed  in  a  purely  industrial  laboratory. 
It  means  a  large,  elaborately  equipped  and  heavily 
staffed  laboratory  engaged  largely  on  work 
which  for  many  years  will  be  unremunerative, 
and    which,    for    a    considerable    time    after   its 


•  Report  of  the  Advisory  Committee  for  Scientific  »nd  Industrial 
Research    191S — 1916.  p.  21. 

t  "  Nature,"  1916,  vol.  97,  pp.  411,  431. 
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foundation.  «ill  obtain  no  results  at  all  which  can 
l>e  apj'tii  il  bj  the  manufacturer." 

Herein  should  lie  the  road  to  progress  in  the 
rubier  industry. 

When  the  contributions  to  the  chemistry  of 
rubber  are  examined  either  in  scientific  journals 
or  the  files  of  the  Patent  Office  the  names  of 
workers  engaged  in  the  trade  «ill  be  found  to  be 
conspicuous  By  their  rarity.  Take,  for  example, 
the  oxidation  of  rubber,  the  synthesis  of  caoutchouc, 
and  the  acceleration  of  vulcanisation,  all  funda- 
mental questions  obviously  of  more  than  academic 
interest,  [never}  instance.the  rubber  manufacturer 
generally  appears  to  have  been  content  to  occupy 
the  r61i-  "I  spectator,  He  was  then  unconvinced 
of  the  value  of  pure  research.  Will  the  important 
technical  possibilities  of  the  organic  accelerator 
induce  liim  now  to  modify  his  viewsl  Should 
such  be  the  case  it  will  be  necessary  to  consider 
what  means  are  available  to  meet  and  foster  this 
new  development  of  the  industry. 

There  are  very  few  firms  in  the  rubber  trade  of 
sufficient  magnitude  to  face  lightly  the  expenditure 
incidental  to  a  pure  research  laboratory  such  as  has 
been  described.  Joint  effort,  therefore,  would 
Boom  i"  offer  1 1 1« -  only  solution  of  the  difficulty. 
CD-operation  in  pure  research,  moreover,  will  not 
present  the  commercial  difficulties  which  must 
arise  out  of  joint  investigations  into  technical 
problems. 

Such  an  arrangement  could  scarcely  assist  the 
inefficient  at  the  expense  of  the  efficient,  for  the 
measure  of  advantage  to  be  obtained  from  the 
MBolte  of  co-opera t  ion  in  pure  research  must  depend 
on  the  attention  paid  to  technical  researi  b  in 
their  respective  works  by  the  individual  manu- 
facturers. 

The  existing  agencies  responsible  for  carrying  out 

pure  research  tor  the  benefit  of  industries  would 
appear  to  fall  into  two  different  classes    -Researi  h 

Institutes,  pure  and  simple,  of  which  a  number  of 
examples  exist  in  America.*  and  to  which  the 
recently  established  Research  Department  at  the 
Stoke  School  of  l'ottery  would  seem  to  belong,  and 
the  Departments  of  Technical  Chemistry  which  have 

Ixvn  established  in  connection  with  certain  of  our 
younger  Universities.  As  has  already  been  pointed 
out,  industries  require  equally  both  scientific  facts 
and  scientific  men.  The  ideal  institution  for  techni- 
cal research  should  provide  therefore  the  means  to 
satisfy  both  those  needs.  Research  organisations 
unconnected  with  educational  institutions  would 

seem  to  I xposed  to  two  dangers.      In  the  first 

place,  there  is  a  possibility  that  they  may  be 
regarded  by  the  smaller  and  less  progressive 
manufnet liter  as  a  means  to  secure  an  occasional 
limited  amount  of  technical  assistance  and  to 
avoid  thereby  the  necessity  tor  permanently 
employing  a  chemist  in  bis  works. 

An  institution  which  bad  this  effect  would  be 
inimical  to  the  very  objects  for  which  it  was 
designed.  Secondly,  such  an  organisation  pos- 
tulates a  fairly  large  permanently  appointed  staff, 
the  majority  of  whose  members  probably  will  be 
in  receipt  of  comparatively  modest  salaries.  A 
tendency  will  consequently  exist  for  the  pick  of 
the  junior  staff   to  be  attracted   to  industrial  and 

other    posts    holding    out    brighter    prospects    of 

advancement,  with  the  inevitable  consequence 
that  the  intellectual  standard  of  the  institution 
must  sutler.      \s  an  example  of  this  state  of  affairs 

it  has  i n  stated  that  in  one  year  two  firms  alone 

acquired  the  services  of  no  less  than  nine  members 
of  the  stair  of  the  t'.s.  Bureau  of  standard-. t 
A  University  institution  should,  in  a  great 
measure,  be  free  from  these  dangers.  Moreover, 
its   more    independent    statu-    should    protect    it 
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from  having  to  pander  to  petty  fancies  and 
enquiries  of  the  trade  at  the  expense  of  more 
important  problems,  while  a  constant  stream  of 
post-graduate  Btudents  should  both  provide  ■ 
supply  of  trained  men  to  till  industrial  post,  and 
i>>  the  infusion  of  new  views  reduce  the  tendencj 
oi  the  investigations  to  fall  into  a  rut. 

Research     in     British     Universities,    however* 
appears  to  labour  under  two  serious  disadvanl 
The  Bret  is  a  tendency  to  be  lavish  with  bricks 
and    mortar    and    economical    in    the    technical 

equipment     and    salaries    of    the    junior    stall'.      If 

Universities  desire  efficiency  and  whole-hearted 
service  from  their  staffs  they  must  offer  a  decent 

initial   salary   to  attract    the   most    able   men.   and 

satisfactory  prospects  to  supply  the  incentive  tad 
subsequent  good  work.  The  necessity  for  adw 
quate  remunerati oust  apply  with  special  foraj 

when  the  department  concerned  is  one-    of  applied 

research  for  which  the  staff  must  combine  bod 
technical  experience  and  scientific  ability. 

The    second    danger    is    that    of    introducing 
technical   specialisation   at   too  early  a  stage-   in 

the    science    curriculum.      The    usual    three    years] 

course  is  little  enough  time  for  a  student  to  obtain 
a  grasp  of  the  fundamental  principles  of  Ids 
subject,  and  specialisation  can  he  secured  during 
this  period  only  at  the  expense  of  somethil 
more  important.  A  scientific  training,  boweveaj 
cannot  be  said  to  be  complete  without  90nM 
experience  of  research.  The  functions  of  a 
University  are  two-fold — it  should  not  only  impart 
but  also  augment  human  knowledge.  \  school 
of  learning  which  does  not  foster  a  spirit  of  re- 
search in  all  its  departments  is  therefore-  neglecting 
one  of  its  most  important  duties.  What  more 
suitable  subject  for  Universitj  research  can  exist 
than  the  fundamental  problems  of  some  import  en' 
local  industry  ?  Is  not  the  time  ripe  fur  a  •  lose-r 
general  co-operation  between  our  I'nive 
and  industries?  A  limited  measure  of  progress 
has  already  been  made  in  connection  with  siie-h 
trades  as  dyes,  glass,  leather,  fuels,  a  nd  metallurgy, 
but  this  is  far  from  exhausting  the  list  of  important 
industries  and  Universities  of  repute.  WeM 
some  University  to  express  its  willingness  to 
establish  a  post-graduate  department  of  r, - 
to  be  devoted  to  the  chemistry  of  rubber,  il* 
enterprise  would  deserve  to  command  the  support 
of  all  connected  with  the-  trade.  Granted  an  organi- 
sation similar  to  the  Mellon  Institute  of  the  Uni- 
versity of  Pittsburgh  *  but  limited  in  scope  toon, 
industry,  possessing  an  efficient  and  adequate 
stall  free  from  the  distractions  of  elementary 
teaching,  there  could  scarcely  fail  to  result  a  si  :hool 
of  specialised  research,  valuable  alike  to  •  ducatiOD 
and  to  industry. 

A  systematic  investigation  into  the  methods 
for  the  analysis  of  rubber  goods  would  earn  tie- 
gratitude  of  every  chemist  «  ho  has  had  any  expert 
ence  of  the  procedure  at  present  in  vogue,  and  o! 
the  difficulties  which  so  frequently  arise  in  the 
interpretation  of  the  results.  The  methods  f"- 
determining  the  physical  qualities  ol  ebonite  funds! 
another  promising  held  for  useful  work.  Tic- 
importance  of  this  question  may  be  judged  bj 
the  fact  that  it  at  present  forms  the  subji 
an  enquiry  by  a  technical  committee  of  the  Insti- 
tution of    Electrical    Engineers.       • 

This  should  sullii  e  to  show  the  important  though 
difficult  and  perhaps  prosaic  physical  and  at 
eal  research  which  calls  for  immediate  attention 
<  )f  the  more  fundamental  problems  which  confront 
the    rubber    manufacturer    that     <>f    vulcan 

undoubtedly  must  be  given  precedents. 

The  explanation  of  the  remarkable  mod  if) 
in  physical  properties  produced  by  heating  rubbe 
with  sulphur,  and  of  the  catalytic  effect  of  lithaiv- 
and   certain   other   substances   in   accelerating 
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action  may  possibly  be  found  by  direct  investiga- 
tion. It  is  probable,  however,  that  investigations 
into  the  constitution  of  rubber,  by  both  analytical 
and  synthetic  methods,  may  contribute  materially 
to   the   solution    desired. 

What  has  been  said  should  be  ample  to  indicate 
"the  scientific  needs  of  the  rubber  industry  and 
some  of  the  problems  which  await  solution. 

It  remains  for  those  interested  in  the  prosperity 
■of  the  rubber  trade — whether  they  be  planters, 
manufacturers,  or  users — to  consider  the  future 
^and  co-operate  in  generously  supporting  any 
scheme  which  promises  to  promote  the  well-being 
of  an  industry  which  since  its  earliest  days  has 
been  largely  identified  with  the  English-speaking 
race. 

Discussion. 

Dr.  Twiss  said  that  Mr.  Porritt  laid  a  consider- 
able proportion  of  blame  for  the  lack  of  research 
in  rubber  on  the  manufacturers,  and  he  hardly 
thought  that  all  this  blame  was  deserved.  The 
manufacturer  had  little  sympathetic  regard  for 
the  constitution  of  rubber.  The  least  important 
point  in  the  practical  side  of  rubber  chemistry 
was  the  constitutional  formula.  Manufacturers 
had  had  a  great  deal  of  research  done  on  the 
subject  of  rubber,  but  from  mistaken  reasons  they 
were  not  allowing  it  to  be  published,  and  a  great 
deal  of  information  was  locked  up  inside  the 
various  factories.  Another  point  which  had  not 
encouraged  the  manufacturer  was  that  the  investi- 
gations which  had  been  made  were  very  often 
so  disconnected.  Mr.  Porritt  appeared  to  expect 
that  the  recent  discovery  of  accelerators  would 
prompt  the  manufacturers  to  take  up  academic 
research,  but  so  far  the  papers  which  had  been 
published  on  accelerators  had  been,  generally 
speaking,  crude  and  disconnected.  It  had  been 
more  a  matter  of  testing,  missing  59  times,  and 
the  60th  time  happening  to  find  an  accelerator — 
not  a  genuine  method  of  scientifically  organised 
research.  He  thought  Mr.  Porritt's  comparison 
of  rubber  with  esters  of  cellulose  was  not  altogether 
happy.  There  was  a  much  greater  excuse  for  the 
rubber  industry  not  having  raised  its  pure 
chemistry  to  a  higher  stage  than  would  appear 
at  a  casual  glance. 

Dr.  Stevens  said  that  rather  than  enter  into 
a  discussion  in  regard  the  to  manufacturers' 
responsibility  for  research  in  the  past,  they  should 
look  to  the  future.  There  was  now  a  Rubber 
Manufacturers'  Association,  comprising  some  of 
the  largest  firms  all  over  the  country.  Now  was 
the  time  for  the  manufacturers,  through  their 
Association,  to  make  arrangements  to  start 
research  which  would  be  of  value  to  the  industry, 
at  at  any  rate  to  the  subscribing  companies.  Of 
course,  any  research  of  that  sort  in  the  beginning 
must  be  on  almost  purely  theoretical  lines  ;  it  was 
no  use  starting  with  a  set  of  physical  experiments. 

Mr.  Sproxton  said  that  Mr.  Porritt  had  com- 
pared the  cellulose  esters  industry  favourably 
with  the  rubber  industry  in  the  matter  of  research, 
and  he  was  pleased  to  hear  this  ;  but  at  the  same 
time  he  thought  their  knowledge  of  the  physical 
state  of  the  cellulose  esters  was  not  quite  so 
profound  as  the  ponderous  nature  of  some  of  the 
literature,  would  lead  the  casual  reader  to  believe. 
There  was  a  considerable  similarity  between  the 
problems  in  the  rubber  industry  and  those  in  the 
cellulose  esters  industry.  It  was  necessary  to 
co-ordinate  the  results  of  laboratory  tests  with  the 
durability  and  commercial  value  of  the  final 
material,  and  that  was  a  most  difficult  problem. 
Some  such  connection  was  supposed  to  exist  in 
the  rubber  industry,  and  it  was  certainly  the  case 
in  the  cellulose  esters  industry.  It  was  possible 
to  get  a  sort  of  pseudo-toughness  in  plastic  materials 
made  from  the  cellulose  esters  which  would 
mislead    the   ordinary    observer    to    believe    the\ 


were  just  as  durable  as  a  really  properly  made 
cellulose  ester  plastic,  and  yet  they  were  not  so; 
they  were  derived  from  solutions  of  very  low 
viscosity.  Probably  the  same  trouble  arose  in  the 
rubber  industry.  Where  a  company  could  afford 
to  keep  a  fairly  numerous  stall'  it  would  pay  not 
only  to  employ  chemists  but  physicists,  becau- 
after  the  initial  chemical  processes  were  finished! 
in  the  rubber  industry  as  well  as  in  the  cellulose 
ester  industry,  the  study  of  the  problem  became 
almost  entirely  physical,  and  for  that  reason 
the  physicist  ought  to  find  full  scope  for  his 
energy  and  his  knowledge  in  the  lactory. 

.Mr.  F.  H.  Alcock  asked  the  author  to  recon- 
sider whether  his  definition  of  a  University  was  a 
sound  one.  If  so,  it  certainly  was  not  his  own 
idea  of  what  a  University  should  be. 

The  President  agreed  that  the  sting  of  the 
paper  had  been  taken  out  by  the  one  read 
previously,  which  told  them  that  there  were  at 
any  rate  some  manufacturers  who  were  far-seeing 
and  understood  the  value  of  scientific  investigation", 
and  what  was  more  important  still,  allowed  the 
results  of  these  investigations  to  be  brought  under 
the  notice  of  the  industry  generally.  He  agreed 
with  what  had  been  said  as  to  the  employment 
of  physicists,  and  was  pleased  to  sav  that  he  had 
got  chemist  and  physicist  to  work  together. 
The  combination  was  extremely  valuable,  and 
both  admitted  it,  especially  the  chemist. 

Mr.  Porritt,  in  reply,  'thought  Dr.  Twiss  and 
himself  were  in  agreement  in  the  main,  although 
the  form  the  institute  was  to  take  was  a  debatable 
matter.  Whether  technical  research  in  the  funda- 
mental questions  of  technology  should  be  carried 
out  at  the  University  was  also  debatable,  though 
he  could  not  see  himself  why  it  should  not  be 
satisfactorily  done.  He  happened  to  be  acquainted 
with  both  the  rubber  industry  and  the  cellulose 
esters  industry,  and  with  regard  to  their  scientific 
difficulties  there  was  a  considerable  analogy. 
Mr.  Sproxton  had  referred  to  the  literature  being 
unsatisfactory.  The  literature  on  the  subject  of 
rubber  and  the  subject  of  cellulose  was  very 
similar;  contradictory  statements  abounded  in 
both,  and  it  was  extremely  difficult  to  find  the 
truth. 


Group  II. 
Prof.  Henry  Louis  in  the  Chair. 

THE      LOCAL      METALLURGICAL      INDUS- 
TRIES. 

BY    PROF.    T.    TURNER,    M.SC. 

Work  in  the  Metallurgical  Department  of  the 
University  of  Birmingham,  in  the  new  buildings 
at  Edgbaston,  has  been  suspended,  these  buildings 
having    been    converted    into    the    1st    Southern 
General    Hospital.       University    classes    are    con- 
ducted in  the  lecture  rooms  and  laboratories  of  the 
Technical  School.    As  the  numbers  in  attendance 
are    smaller    than    usual,    the    accommodation    is 
ample  ;     and   there   has   been  no  interruption   in 
the  work,  except  such  as  is  due  to  a  depleted  staff, 
and    the    employment,     on    national    service,     of 
practically  the  whole  of  the  British-born  students 
of  military  age.     But  it  is  not  merely  instruction 
and    research    which    have    been   interfered    with 
by  the  war  ;    the  energies  of  the  whole  district 
have   been   diverted  and  intensified,  and  changes 
have  been  introduced,  the  results  of  which  will  be 
seen   in    later    years.     The    population    of    which 
Birmingham  is  the  business  centre  is  nearly  equal 
to  that  of  half  Belgium  ;    and  the  staple  industries 
such  as  coal,  iron,  steel,  copper,  brass,  aluminium . 
refractories,  and  engineering  in  many  branches  are 
all  such  as  contribute  to  the  national  wealth  in 
days  of  peace,  and  to  the  national  strength  in  days 
of   war.     As   General   Groener,    the   Head  of   the 
German    War  Department,  recently  said  :    "  The 
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whole  of  what  is  produced  for  fighting  purpOBi is 
may  be  likened  to  a  pyramid,  and  the  base  of  that 

pyramid  is  coal  and  iron."  Closely  associated 
with  the  production  of  coal  and  iron  in  this  district 

we  have  the  supply  of  refractories,  and  the  manu- 
facture of  copper,  brass,  nickel,  aluminium,  and 
other  metallurgical   materials. 

The  production  of  iron  and  Bteel  in  the  Stafford- 
shire district  is  limited  by  the  moderate  supplies 
of  ore  in  an  inland  centre.  The  output  is.  how- 
ever, by  no  means  negligible,  and  is  equal  to  that 
of  the 'whole  of  the  United  Kingdom  a  century 
ago.  Tin-  basic  process  of  Bteel  manufacture  is 
that  which  is  chiefly  followed,  and  the  open- 
hearth  furnace  is  taking  the  leading  place  here, 
a-  in  other  centres  of  the  steel  trade.  The  wrought 
iron  trade,  though  much  smaller  in  volume  than  in 

it-    palmv    davs,    still    flourishes,    and   all    the    local 

works  have  been  fully  employed  at  remunerative 
prices.  The  blast  furnaces  produce  foundry  forge 
and  basic  pig  irons:  the  maximum  output  has  been 
maintained,  and  it  is  proposed  to  put  additional 
furnaces  in  blast . 

In  the  hrass  and  copper  industries  there  has  been 

unprecedented  activity.  Though  no  new  si  ientiflc 
discoveries  have  to  be  recorded,  many  improve- 
ments have  been  introduced  into  works  practice, 
[ncidentallj  reference  may  he  made  to  the  extended 
use  of  town  gas  for  melting  purposes,  « ith  resulting 
increase  of  speed  and  economy.  Tilting  furnaces 
are  now  much  more  used  than  was  formerly  the 
.  a-e.  Aii  important  local  industry  is  that  of 
cartridge  manufacture.  The  results  of  researches 
conducted  in  the  University  of  Birmingham,  by 
Dr.  0.  !•'.  Hudson,  have  heen  found  of  considerable 
value  to  local  manufacturers,  particularly  in  con- 
nection with  the  annealing  of  metals,  and  the 
composition  and  treatment  of  certain  hrasses 
which  have  recently  had  an  extended  application. 
The  local  nickel  industry  has  heen  taxed  to  its 
utmost  capacity;  not  only  has  there  heen  the 
unprecedented  demand  for  cupro-nickel,  hut  the 
nickel  silver  trade  has  heen  by  no  means  idle, 
while  there  has  been  a  demand  for  pure  nickel 
goods  sin  h  as  were  formerly  imported  from  the 
Continent.  An  important  enquiry  as  to  the 
world's  s. nines  of  supply  of  nickel  has  been  ion- 
ducted  by  a  Commission  appointed  by  the  Cana- 
dian Government.  Of  tins  Commission.  Mr. 
(..  T.  llolloway  acted  as  chairman.  The  Com- 
mittee visited  Birmingham  during  the  course  of 
it-  inquiries  :  and  the  report  which  just  has 
been  issued  is,  and  will  long  remain,  a  most  valuable 
standard  of  reference  in  relation  to  the  occurrence, 
extraction,  and  uses  of  nickel. 

In  no  direction  has  there  heen  greater  expansion 
tlxm  in  the  aluminium  industry.  There  are  now 
several  large  aluminium  foundries  in  the  city, 
and  the  output  of  only  one  of  these  would  be 
equal  to  thai  of  the  whole  world  a  dozen  years  ago. 
The  product  has  heen  largely  used  in  connection 
with  munitions  of  war,  as  in  certain  parts  of  shells  ; 
in  aeroplane  construction,  and  for  many  other 
purposes  where  strength  and  lightness  are  desired. 
The  metal  is  now  very  gem-rally  melted  by  means 
of  town  gas  as  fuel.  This  has  been  found  to  be 
■  heap,  clean,  ami  convenient.  Melting  is  per- 
formed either  in  graphite  crucibles,  Or  Very  com- 
monly in  cast  iron  pots,  which  are  preferably 
protected  by  a  wash  of  inert  material.  Pure 
aluminium  is  very  seldom  used;  the  alloying 
metals  include  zinc,   copper,   and  occasionally   till, 

niikel,  manganese,  or  other  metals.  Researches 
in  the  properties  of  these  alloys  have  been  con- 
ducted, and  so  far  as  opportunities  permit,  are 
.-till  in  progress  in  the   University  laboratories. 

Recently  special  attention  has  been  drawn  to  t  he 
production  of  malleable  cast  iron,  which  is  an 
industry    which    has    long    been    associated    with 


Walsall,  Birmingham)  and  the  intermediate  dis- 
trict. There  are  at  present  some  '.Ml  firms  engaged 
in  the  local  trade,  and  many  of  these  conduct 
their  business  on  a  relatively  small  scale.  The 
process    generally    followed    is    the     Reaumur,    or 

European  method,  of  more  or  less  complete 
oxidation  of  the  carbon,  as  contrasted  with  the 
American  or  "  Black  lb-art  "  process  in  which  the 
carbon  is  precipitated  as  tine  grained,  or  secondary, 

graphite.      For    the    production    of    this    malleable 

east  iron  tin-  ra«  materia]  employed  is  obtained 
from  pure  hematite  ores,  as  it  is  usually  con- 
sideied  to  be  important  to  have  metal  which  is 
low  in  phosphorus  and  manganese.  The  demand 
for  specially  pure  ores  for  other  purposes  has  led 
to  attention  being  directed  to  the  question  as 
to   how   far   other   materials   can    be   employed    to 

replace  flic  purer  cast  iron  hitherto  used.  It  is 
known  that  good  material  can  be  produ-  .-d  even 
when  u  ■-">"„  of  sulphur  or  phosphorus  is 
present,      though      the      details    of     the    annealing 

process  have  to  be  modified  somewhat  to  suit  the 
kind  of  iron  employed.  The  problem  is  how  to 
introduce  an  iron  of  a  somewhat  different   com* 

position    without    disorganising    the    work    of    the 

smaller  manufacturers  who  depend  largelj    upon 

old  established     methods    of    working.      X'o    doubt 

in  time  the  larger  linns  will  be  forced  in  tl.is. 
as  in  other  manufactures,  to  adopt  scientific 
methods,  including  chemical  analysis  and  accurate 

temperature  measurement.  If  this  should  be  the 
result  Of  the  present  difficulties  the  whole  industry 
will  benefit  permanently.  It  is  generally  recoa> 
nised  that  the  trade  is  an  important  one  ;  that  i; 
is  capable  of  very  considerable  extension;  and 
that  it  is  upon  the  adoption  of  scientific  method! 
that  such  extension  (or  extinction)  will  ultimately 
depend. 


CARTRIDGE  BRASS. 

BY   H.    W.    BROWN8DON    M.sc,    PH.D. 

The  term  cart  ridge  brass  includes  pure  copper-zinc 
alloys  containing  iif>  to  75%  of  copper.  Such  alloys 
are  specially  adapted  for  the  manufacture  of  cart- 
ridge cases  where  the  properties  of  malleability^ 
ductility,  and  strength  require  to  bo  combined  in 
such  a  maimer  as  to  facilitate  working,  and  at  the 
same  time  to  produce  a  finished  product  which 
will  withstand  the  shock  of  firing  in  rifle  or  gun. 

In  order  to  meet  these  conditions,  the  raw 
materials  used,  viz.  copper  and  spelter,  must  be 
of  the  highest  quality  and  purity.  The  copper 
should  be  equal  to  electrolytically  refined,  and 
practically  free  from  lead,  iron,  bismuth,  arsenic, 
antimony,  etc:,  and  should  on  analysis  show  90*93  to 
99-95%  copper.  It  is  desirable  to  melt  down  cathode 
copper  into  ingots  before  use  in  the  manufacture 
of  cartridge  brass.  The  spelter  should  analyse 
99-9  to  99-95%  of  zinc  and  be  as  free  as  possible 
from  lead,  iron,  arsenic,  etc. 

The  two  metals,  together  with  a  proportion  of 
(lean  lieu  J  scrap,  are  melted  in  crucibles,  the 
molten  metals  thoroughly  mixed  and  then  poun-d 
into  dressed   cast    iron   ingot   moulds. 

A  good  c.-u  t  ridge  brass  should  not  show  on  analy- 
sis more  than  IV  0-045%,  Pb  0025%,  with 
of    other    constituent-. 

The  east  metal  is  by  subsequent  rolling  antf 
intermediate  annealing  reduced  to  a  definite 
thickness,  in  which  form  it  is  termed  finished  strip. 

The  changes  in  physical  properties  that  the 
metal  undergoes  in  passing  from  the  ingot  to  tie- 
finished  strip  are  shown  by  the  following  figures  : — 
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iigol  (chill cast) 
itrip,  hard  rolled 
1nishingst.rip.ari- 

nealed  at  650CC. 


Yield 
point. 


Tensile 

strength. 


Klonga- 
tiou. 


Hardness, 
Brine)). 


tons.  tons. 

6  16 

over  20  30—40 

6  20—23 


% 
60—70 
10—15 

65 — 75 


60 
150—200 


60 


The  annealing  operations  in  the  manufacture 
if  cartridge  brass  are  carried  out  at  temperatures 
n  the  neighbourhood  of  650s  C.  It  is  not  uncom 
non  practice  to  work  at  a  higher  temperature  than 
■his,  say,  680°  to  700  rC  when  annealing  the  metal 
n  the  thicker  and  heavier  stages.  By  so  doing, 
he  time  required  for  annealing  is  reduced.  With 
hinner  metal  and  products  which  more  rapidly 
ittain  to  the  furnace  temperature  the  650  C. 
emperature  is  more  closely  observed,  the  tune 
equired  being  determined  by  the  form  of  the 
>roduct  to  be  annealed  and  by  the  type  of  furnace 
ised  for  the  annealing.  In  mufile  furnaces  worked 
ntenuit tently,  the  time  may  be  J  hour,  whilst 
n  rotary  worm-fed  gas  muffles,  suitable  for  small 
irticles,  the  time  may  not  exceed  5  minutes. 

Apart  from  the  enormously  increased  demand 
luring  the  past  three  years,  there  has  been  no 
levelopment  of  interest.  Output  has  largely 
lominated    other    considerations. 

Firms  already  engaged  in  the  manufacture 
lefore  the  war  have  increased  their  plant  and 
leveloped  the  manufacture  on  pre-war  lines. 
)ther  firms  who  have  been  pressed  into  the  service 
if  the  nation  have  followed  more  or  less  in  the 
ootsteps  of  those  already  acquainted  with  the 
letails  of  manufacture.  The  lessons  to  be  gained, 
lowever.  from  the  widened  experience  that  this 
Qcreased  output  has  demanded  are  not  few,  and 
aany  details  are  open  to  be  improved  upon  when 
onditions  permit.  In  all  manufacture  which 
alls  for  the  repeated  cold  working  of  copper  alloys 
nd  the  necessary  alternating  intermediate  anneal- 
ngs.  homogeneity  and  uniformity  of  the  finished 
■roduct  is  the  chief  aim.  and  at  the  same  time  one 
f  the  most  difficult  to  achieve.  The  conditions 
equiring    close    attention    are  : — 

(1)  The    chemical    composition    of    the    alloy. 

(2)  The  casting  of  the  molten  alloy. 

(3)  The  work  to  which  the  alloy  is  submitted 
uring    the    mechanical    operations. 

(1)  The  annealing  of  the  alloy  between  the 
leehanical  operations. 

The  uniformity  of  the  finished  product  may 
herefore  be  influenced  at  a  number  of  stages  in 
is  manufacture,  and  the  best  final  result  can  only 
e  obtained  by  exercising  scientific  control  and 
ritelligent  supervision  at  all  the  different  stages 
f  manufacture.  The  obtaining  of  uniform 
nechanical  working  offers  little  or  no  difficulties, 
lie  same  cannot  be  said  of  the  annealing  between 
he  mechanical  operations.  Whilst  the  conditions 
ndbest  temperatures  for  carrying  out  the  annealing 
re  thoroughly  understood,  the  difficulties  that 
rise  due  to  the  handling  of  bulk  and  to  the  neces- 
ity  of  rapid  production  are   considerable. 

What  may  be  recognised  as  a  theoretically  best 
lethod,  may  in  practice  prove  too  slow.  Since 
bere  are  several  annealing  operations  from  start 
a  finish,  even  when  these  are  individually  known 

0  vary  more  than  desirable,  an  average  final 
roduct  may  be  arrived  at  which  gives  satisfac- 
ion. 

Wrapped  up  closely  with  annealing  is  the  hard- 
ess  of  the  metal,  and  for  carrying  out  this  work 

1  a  satisfactory  manner,  the  pyrometer,  the  micro- 
fope,  and  the  hardness  testing  machine  must 
e  applied. 

Another  important  factor  militating  against 
le  uniform  successful  manufacture,  is  the  diffi- 
ulty  of  finding  labour  with   the  intelligence  and 


conscientious  application  so  necessary  for  conduct- 
ing the  operations  in  a  completely  satisfactory 
manner. 

It  has  been  difficult  during  the  past  years  of 
intensive  manufacture  to  pay  the  necessary 
attention  to  the  economical  side  of  the  manu- 
facture. From  raw  material  to  finished  product 
in  the  case  of  cartridge  brasses,  the  percentage 
loss  of  material  through  volatilisation,  oxidation, 
and  pickling  amounts  to  several  per  cent.  Some  of 
this  is  recoverable  and  during  the  annealing  process 
to  some  extent  preventable.  The  chief  improve- 
ment to  be  looked  for  in  this  direction  is 
annealing  in  a  non-oxidising  atmosphere.  There 
is  nothing  new  in  the  idea  of  preventing  oxidation 
losses  during  annealirg.  but  as  in  numerous  other 
matters,  the  war  has  impressed  upon  us  the  short- 
comings of  many  pre-war  methods. 

With  the  withdrawal  of  sulphuric  acid  from  use 
for  pickling  purposes,  and  its  substitution  by  nitre 
cake  solutions,  the  value  of  clean  annealing  as 
against  dirty  annealing,  has  become  much  more 
emphasized,  and  in  the  future  the  bright  annealing 
of  all  copper  alloys  should  be  aimed  at. 

Whilst  there  appear  to  be  no  great  revolution- 
ary improvements  of  a  scientific  nature  ahead  of 
us  in  this  industry,  there  is  no  doubt  that  modific- 
tions  of  an  economic  nature  are  possible. 

The  manufacturer  finds  no  difficulty  in  obtaining 
metal  of  the  purity  demanded.  In  the  details 
of  working,  the  metallurgist  knows  exactly  what  he 
wants  both  as  regards  annealing  temperatures 
and  work  that  can  be  put  on  the  metal.  His 
difficulty  is  in  securing  that  uniformity  of  treat- 
ment which  ensures  complete  success. 

Pyrometry  is  an  essential  aid.  but  its  application 
to  this  class  of  work  in  bulk  is  still  open  to  consider- 
able improvement.  The  testing  of  the  hardness 
of  the  products  during  manufacture  and  when 
completed  is  a  matter  of  importance,  and  the 
method  to  be  employed  is  best  determined  by 
the  nature  of  the  product  to  be  examined.  Both 
the  scleroscope  and  the  Brinell  instrument  are  of 
value,  and  it  is  a  matter  of  detail  as  to  which  is 
the  more  suitable.  The  fundamental  conditions 
involved  in  the  manufacture  are  the  alternating 
production  of  strains  by  work,  and  their  release 
bj  annealing.  The  final  product  is  comnfonly 
left  in  a  more  or  less  strained  condition.  As  a 
means  of  determining  the  position  and  nature  of 
the  strains,  the  weakening  of  the  metal  by  immer- 
sion in  mercuric  chloride  solution,  which  allows 
the  strains  to  develop  visible  cracks,  is  most  valu- 
able. 

The  success  of  the  industry,  therefore,  lies  in 
carving  out  the  manufacture  under  uniform 
conditions,  which  conditions  should  be  governed 
by  : 

(1)  Analytical  control  of  the  metals  going  into 
the  pot. 

(2)  Analysis  of  the  cast  ingot. 

(3)  Correct  distribution  of  mechanical  work 
at  the  various  stages  of  manufacture. 

(4)  Correct  annealing  checked  by  pyrometer, 
microscope,   and   hardness   tests. 

Finally,  a  complete  examination,  both  chemical, 
metallurgical,  and  physical,  of  the  finished  product 
should  be  systematically  made. 

Of  the  metal  worker's  art,  there  are  few  examples 
more  interesting  than  a  brass  cartridge  ease.  The 
chemist  has  to  see  that  the  copper  and  spelter 
conform  to  rigid  specifications  before  they  go  to 
the  pot.  The  caster  has  carefully  to  apply  all 
the  details  of  his  art  (only  gained  by  experience) 
to  the  production  of  a  sound  ingot.  The  roller 
in  the  mill  rolls  the  ingot  down  until  further  work 
is  undesirable  without  first  removing  strains  and 
softening  by  means  of  annealing.  The  annealing, 
though  helped  by  pyrometry,  is  si  ill  largely  ;'  matter 
demanding  experience  and  sound  judgment. 
Towards  the  end  of  the  rolling  operations,  mechani- 
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oal  precision  is  requited  to  produce  finished  strip 

nl   uniform  thickness  to  within  0  (HI  1   in. 

During  passage  through  the  mill  a  keen  eye 
of  inspection  is  required  to  prevent  faulty  work 
passing  through — local  flaws  have  i"  be  removed 
and  any  work  showing  defects  out  of  the  common 
{■lit   on  one  side  for  more  expert    examination  and 

dei  ision  aa  to  its  further  use. 

Prom  the  al  rip  to  the  cai  1 1  idge  i  ase  1 1 ogineer 

and  the  metallurgist  have  to  work  closely  together, 
the  former  to  design  and  produce  the  tools  and 
machines  which  "ill  work  the  metal  stage  Irj 
stage  to  the  desired  finished  form,  and  thelatter 
has  to  see  thai  the  metal  is  in  no  operation  over- 
strained and  that  between  operations  strain-  axe 
sufficiently  removed  by  correct  annealing  condi- 
tions. 

Of  subtle,  not  thoroughly  understood  difficulties 

then'  are  none.  Success  lies  with  a  never  Bagging 
■  lose  attention  to  detail  and  continual  intelligent 
application    of    scientific    control. 

'The  interest  that  the  ammunition  manufacturer 

takes  in  cartridge  brass  does  not  c.ase  with  the 
production  of  the  finished  cartridge  case,  for  of 
the  components  of  a  cartridge  the  ease  alone  is 
left  undestroyed.  the  propellant  and  the  shell 
or  bullet  being  completely  destroyed  so  far  as 
further  useful  recovery  is  concerned. 

( lases  other  than  small  arms  may,  if  not  seriously 
mechanically  damaged,  be  re-formed  to  size  and 
used  again.  Small  arms  eases,  however,  after 
on.  e  being  tired,  suffer  a  deterioration  which  not 
only  prevents  them  from  being  used  a  second  time, 
hut  which  also  prevents  them  from  being  utilised 
as  scrap  for  casting  cartridge  brass. 

The  causes  of  this  deterioration  are  metallic 
mercury  and  antimony  salts,  products  from  the 
explosion  of  the  ingredients  of  the  percussion  cap. 
A  portion  of  these  products  is  retained  on  the 
interior  surface  of  the  ease.  From  the  point  of 
view  of  re-using  the  case  as  a  case,  it  is  the  weaken- 
ing effect  off  the  mercury  on  the  strength  of  the 
brass  that  gives  the  trouble.  From  the  point  of 
view  of  using  the  fired  cases  as  scrap  for  re-melting, 
il  is  the  antimony  which  is  the  bugbear.  Much 
may  be  done  by  washing  the  fired  cases  in  suitable 
solutions,  but  even  after  repeated  treatment  in 
this  way.  when  put  into  a  heat  for  best  cartridge 
metal,  antimony  will  be  found  in  harmful  quantities 
in   the  ingot. 

The  economical  utilisation  of  scrap  forms  such 
an  integral  part  of  the  brass  maker's  business,  that 
this  question  of  the  use  of  fired  small  arms  cases 
as  serap  under  present  conditions  is  <>ne  of  consider- 
able magnitude  when  the  demand  for  cartridge 
brass  of  high  purity  is  predominant. 

The  industry  must,  after  the  war,  be  of  much 
diminished  volume.  For  high  quality  cartridge 
brass  there  will  always  be  a  demand,  and  apart 
from   quality,  economical   production  will  be  the 

dominating  factor  in  success  or  otherwise. 

For  permission  to  make  this  communication  1 
have  pleasure  in  expressing  my  'hanks  to  the 
King's  Norton  Metal  Co.,  Ltd.  To  Mr.  B.  A. 
Elrnest  Payne,  the  Company's  Genera]  Manager. 
I  am  deeply  indebted  for  much  helpful  criticism. 
For  valuable  suggestions  and  data  my  thanks  are 
also  due  to  Mr.  II.  Rogers,  Works  Manager. 

Discussion. 

Mr.  ALEX.  B.  TDCKEB  said  that  the  heat  at 
which  the  strips  were  cast  was  most  important. 
Were  they  cast  as  hot  as  possible  !  Then,  again, 
in  regard   to   the  manufacture  of   fine   tube   the 

author  was  emphatic  on  the  point   that   he  received 

virgin  metals  of  a  high  grade,  but  he  (the  speaker) 

had  often  found  thai  Copper  handing  u-  d  on 
cartridges  contained  a  quantity  "I  arsenic.  He 
agreed  as  to  the  value  of  the  mercuric  chloride  test . 
Mr.  F.  Johnson  asked  H  l<>  the  percentage 
of  lead  in  cartridge  brass. 


Mr.  11.  L.  HSATHCOTE  said  he  was  glad  to  see 
some  figures  as  to  the  tensile  strength  of  cartridge 
metal,  it  was  a  disadvantage  if  the  yield-poinl 
exceeded  seven  tons  to  the  square  inch.  If  it  was 
greater  it  would  lead  to  Haws  extending.  For 
t  e-t  ing  the  hardness  of  finished  munil  ions  they  had 
devised  a  pair  of  pliers  in  one  leg  of  which  the 
cartridge  case  was  placed.  The  other  leg  carried 
a  cylinder  and  a  spring,  and  by  closing  the  pliers, 
the  indentation  gave  an  in. lex  as  t..  the  hardness 

Of  the  metal. 

Dr.   Brownsdon,   in  replying  to   Mr.   Tucker. 

said  they  worked  at  the  lowest  pressure  possible 
right  through.  It  was  not  unusual  to  find  traces 
Of  arsenic  in  certain  kinds  .if  copper.      The  amount 

oi  lead  that  could  be  present  in  a  cartridge  case 
was  as  high  as   I"",,;    by  thai   he  meant   thai  ■ 

case  with  40%  of  lead  would  lire  sat  isl'a.  I  only, 
but  it  spoiled  easily  in  the  annealing.      Then  again. 

it  they  were  stored  they  might  split  in  the  mouth. 
The  purer  they  were  the  better,     lie  had   i 1 

able  to  trace  tTOUble  in  cartridge  brass  to  phOBj 
phorus.  It  arose  from  the  scrap  metal,  and  it 
tenil.-d  to  cause  metal  to  crack  when  in  a  strained 
condition.  If  it  was  put  in  for  de-oxidising  pun 
poses  it  should  be  got  rid  of  as  quickly  as  possible] 
In  regard  to  the  percentage  of  antimony  the 
quantity  was  small,  probably  0-Oti  or  HOT",,. 
Mr.  lleath.ote's  tests  were  valuable,  and  the 
colour  methods  of  pyrometry  were  also  good. 
Much  remained  to  be  done  in  the  latter  direction, 
and  that  method  had  a  great  future. 


ON  THE  SUPERHEATING  <>K  SLAGS  AND 
METALS  DURING  REFINING,  SMELT- 
1\(..  \XI>  ALLOYING  OPEB  VI'IONS. 

DY  J.  E.    FLETCHER,    M.I. Ml  I  ll.i:. 

1.    En  the  production  of  wrought  iron  and  steel  0J 
ingot  iron  in  the  open  hearth  furnace,  it  is  becoming 

clearer  thai  the  mechanism  of  refining  and  alloying 
is  thai  of  the  intimate  reactions  which  occur 
between  the  various  constituent-  of  the  pig  iron. 
ore,  an.l  scrap  charged  and  those  of  the  slags  ua  .1 
iii  the  efficient  carrying  out  of  such  processes. 

The  finished  cold  cast  products  are  crystalline 
composite  masses  made  up  of  more  or  less  carbonized 
or  otherwise  alloyed  crystals  separated  from 
other  by  boundaries  which  probably  always  contain 
minute  particles  or  films  of  isolating  matter.  It  i- 
known  that  such  lilm^  often  contain  the  iron  o\i,|.  - 
FeO  and  Fe,Oj  together  with  silicates  of  iron  and 
manganese.  There  is  further  evidence  that 
occluded  gases  in  a  line  slate  of  division  occur 
within  the  crystal  boundaries.  Such  films  must 
tend  towards  t  he  non-welding  of  the  adjacent 
crystal  faces  when  the  molten  or  liquido-plastfc 
crystals  are  being  drawn  together  in  their  passage 
to  the  solid  state. 

The  high  temperatures  needed  in  the  ferrou- 
alloy  proce-se-  make  the  study  of  the  read  ions  and 
of  the  constitutional  changes  in  both  slab's  and 
alloys  exceedingly  difficult;  there  is  a  sense,  however, 
in  which  it  may  be  said  that  the  reactions  at  high 
temperatures  are  more  simple  than  at  lower  ones. 
Thus  M.  Charpv  succeeded  in  cementing  Of 
carbonizing  iron  filings  by  heating  al  650  t'.  lot 
about  forty  hours  in  potassium  cyanide,  the  alloj 
produced  being  the  iron  carbon  eule.tic  containing 
t-3%  carbon  and  melting  at  about  1 130°  to  11!  I 
Similarly  alter  heating  for  85  hours  the  all" 
taining  iii'iT",,  carbon  and  03  ■:>:!",,  iron  f  IV  " 

produced.   With  only  tin hours'  heating  at  1130   I 

the  I  3%  carbon  eutectic  alloy  resulted.  Mi 
at  the  temperature  of  the  electric  arc,  succeeded  i" 
carbonising  iron  to  a  content  of  about  I  ",.  in  three 
minutes,  and  the  author,  in  d  like  period,  nl-o  a1 
t  he  temperature  of  the  elect  ric  are.  obtained  an  all" 'V 
containing  5-5%  carbon.      Later  Ruff  and*' 
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irodueed  a  9-6%  carbon  iron  alloy  by  cementation 
n  an  electric  furnace  at  2220'  C,  the  time  required 
it  this  high  temperature  being  relatively  short. 
rhese  experimenters  concluded  that  there  is  a  pro- 
gressive formation  of  the  carbides  Fe3C,  Fe2C,  and 
FeC,  at  increasing  temperatures  until  at  about 
>700°  C.  gasification  of  the  alloy  (FeC+Fe)  takes 
jlace. 

II.  The  refining  and  alloying  slags  in  iron  and 
iteel  processes  may  be  divided  into  three  types. 
rhose  having  temperatures  of  formation,  fusion, 
md  equilibrium  (lst)  higher,  (2nd)  approximately 
;he  same,  and  (3rd)  lower  than  the  fusion  and 
equilibrium  temperatures  of  the  metallic  alloys  in 
contact  with  the  slags. 

c  Blast  furnace. 


0a 


= 
< 


2  1  6  8  lo'  „ 

Silicon  content  metal  in  hearth. 
Fig.  1. 

The  slags  of  type  (1)  are  representative  of  blast 
furnace  working,  where  the  pig  iron  fusion  tem- 
peratures are  »in  the  neighbourhood  of  1140°  C. 
Such  slags  have  the  composition  ; 

CaO-fMgO+FeO+MnO=50  to  55  per  cent., 
Si02+Al203+P205=45     to     50     per    cent., 
the  fusion  temperatures  of  which  are  in  the  region 
of  1400°  C. 

The  slags  of  type  (2 )  are  typical  of  the  puddling 
process  where  the  fusion  and  softening  temperatures 
of  the  metal  being  operated  upon  vary  from 
1130"  to  1450°  C,  the  slags  having  fusion  tempera- 
tures varying  between  1080°  C.  and  1350°  0.  and 
being  silicates  of  iron  and  manganese  of  the  approxi- 
mate analvsis  ; 

FeO  +Fe263  +MnO  =70  to  80  %,  Si02  =20  to  30  %. 
The  slags  of  type  (3)  are  representative  of  the 
open  hearth  steel  melting  processes.  Here  the 
metal  fusion  temperatures  vary  from  1130°  to 
1500°  C.  whilst  the  slags  fuse  between  1100°  C. 
and  1350°  C.  and  have  the  tvpical  analvses  ; 
CaO+MgO+FeO+MnO   =40  to  50%)       (acid 

SiOs+Al.O,  =50  to  60%  J  process). 

CaO+MgO+FeO+MnO  =80  to  70 % i      (basic 
Si02+P2O5  =20  to  30  %[  process). 

III.  Now  obviously  the  temperatures  of  refining, 
smelting,  and  alloying  chambers  or  hearths  of  the 
furnaces  being  operated  must  be  kept  higher  than 
those  of  the  slags  or  metals  under  treatment. 
Hence  in  case  (1)  the  blast  furnace  metal  is  super- 
heated above  its  fusion  point ;  in  (2 )  the  puddled  iron 
and  slags  may  be  kept  nearly  at  their  proper  fusion 
temperatures,  and  in  (3)  the  slags  are  superheated 
above  their  fusion  temperatures. 

Taking  as  concrete  examples  the  cases  cited  : 
(1)  Blast  furnace  slags. — Here  the  slag  fusion 
temperature  is  higher  than  that  of  the  contact 
metal.  The  temperatures  of  the  tuyere  zone  are  in 
the  region  of  1500°  C,  the  slag  fusion  temperatures 
being  between  1350°  0.  and  1450°  C,  whilst  the 
underlying  metal  is  melted  at  roughly  1140°  C. 
The  slag  and  metal  are  therefore  continuously 
superheated  above  their  fusion  temperatures.  The 
metal  in  the  hearth  is  primarily  of  eutectic  composi- 
tion or  thereabouts,  viz.,  4-3%  carbon  and  95-7% 
iron. 


The  result  of  superheating  this  eutectic  is  first  to 
render  the  contained  carbide  of  iron,  Fe  ,< !,  unstable. 
The  higher  it  is  heated  above  its  melting  point, 
1130°  to  11353  C,  the  greater  is  this  instability 
apparent  and  its  sensitiveness  to  refining  or  alloying 
action  increased.  Similarly  the  oxide  constituents 
of  the  slag  which  are  reducible  at  the  hearth  tempera- 
ture become  unstable  under  conditions  of  super- 
heat, the  silica,  Si02>  and  phosphate  of  lime, 
4CaO,P205  being  readilv  reducible. 

At  the  hearth  temperature,  1500°  to  1C003  ('., 
the    slag    tends     to    adjust    its     composition     by 
parting    with    Si02    and    P205    until    it    attains 
equilibrium  consistent  with  the  degree  of  superheat. 
If  given  sufficient  time  at,  say,   1500 3  C,  an  equi- 
librium corresponding  to  the  slag  composition  20  " 
Al „< )  „  SO  %  CaO, MgO  would  arrive  in  the  case  of 
smelting  using  a  working  slag  of  primary  non-super  - 
heated  analvsis  30  %Si02,15%Al20;!,55%CaO,MgO. 
The   1500°  0.  saturated  slag  would  then  be  inert, 
there  being  no  further  reducible  constituent  present 
in  the  slag.     The  metal  in  contact  with  the  slau 
would  also  have  moved  towards  stable  equilibrium 
and  it  can  be  shown  that  in  the  case  of  ferro  silicon 
manufacture  an  alloy  of   composition  C   0'5  %,  Si 
9-3  %,  Fe  90-2  %  would  result  when  the  slag  becomes 
inert.     The  fusion   temperature   of   resulting   sla^ 
and  metal  would  be  about  1450°  C.     (In  this  cas 
phosphorus,   sulphur,  and  manganese    have    been 
omitted  for  the  sake  of  simplicity.) 

It  is  impossible  at  present  to  state  the  composition 
which  corresponds  to  the  stable  equilibria  of  slags 
at  varying  temperatures  or  of  the  metallic  alloys 
in  contact  therewith,  but  it  may  be  inferred  from 
the  foregoing  that  by  proper  adjustment  of  the 
primary  slag  composition  it  is  possible  by  correct 
temperature  control  to  regulate  the  alloying  actions 
in  the  metal. 

It  is  clear  that  the  cast  iron  becomes  alloyed  with 
silicon  and  phosphorus  at  the  expense  of  its  carbon 
the  more  readily  as  the  slag  is  superheated  and 
hence  free  to  act  on  a  superheated  metal  (unstable) 
in  contact  with  it.  Fig.  1  illustrates  the  changes 
in  the  composition  and  temperature  of  equilibrium 
during  the  progressive  alloying  of  a  white  iron  with 
silicon.  The  active  and  relatively  inert  con- 
ditions of  the  slag  are  indicated  by  the  shaded  area 
marked  "superheat."  The  higher  the  superheat 
the  more  active  the  slag  and  the  more  unstable 
the  metalloid  compounds  in  the  metal  attacked. 


Puddling  process. 
T" 


100  'i , 


&3 


Time  of  operation. 
Fig.  2. 

There  are,  doubtless,  cases  where,  as  in  certain 
pneumatic  refining  and  smelting  processes,  the 
excess  of  oxygen  leads  to  oxidation  of  the  metal 
underlying  the  slag.  Such  oxides  may  there  rise 
to  the  surface  and  enter  the  slag  which  under  certain 
temperature  conditions  may  become  more  active, 
increasing  the  slag  superheat  because  of  the 
addition  of  iron  oxide  to  the  slag  and  com.  ulently 
lowering  its  fusion  point,  Carbon  m  a  pig  iron 
charge  mav  thus  be  oxidised  at  the  expense  oJ 
iron  oxides  FeO,FeaO,  in  the  slag,  iron  i»ik 
back  into  the  metal;    such    action   is   coincident 
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with  or  preceding  1 1 1 « -  silicon  or  phosphorus 
transfer.  Thus  a  blast  furnace  slag  may  become 
rich  in  FeO,  the  resulting  pig  iron  being  white. 
h.in  has  tin  in  been  reduced  From  tin-  Blag  in  pre- 
ference t<>  silicon  and  the  total  carbon  content  of 

tin-    pig    iron    is    lower    than    in    tin-    case    where    a 

normal  slag  free  from  FeO  lias  been  employed. 

Puddling  shuts.—  In  the  puddling  process  the 
slags  are  of  the  type  (FeO,Fe,0„SiO,)  having 
temperatures  of  fusion  and  equilibrium  not  much 
different  from  those  of  the  pig  irons  which  it  is 
desired  to  refine.  1 1  ere  it  isnecessai  5  to  desiliconise, 
dephosphorise  and  decarburise  the  pig  iron  under- 
lying 01  in  contact  with  the  slag.  The  initial  fusion 
temperature  of  the  pig  iron  to  be  refined  is  aboul 
1 1  10  •'..  that  of  the  first  superposed  slag  being, say, 
1260  C.  This  slag  is  therefore  superheated  and 
consequently  active.  Unlike  the  blast  furnace  Blag 
the  puddling  Blag  is  basic  and  continues  so  through- 
out the  process.  There  is  no  deterrent  or  inert 
.  constituent  such  as  lime  or  alumina,  hence  tempera- 
ture variations  rapidly  alter  the  slag  constituents. 
Theactivc  iron  oxides  in  the  Blag  attack  the  unstable 
iron  phosphide  and  silicide  in  the  pig  iron  and 
primarily  furnish  the  oxide  for  gasifying  the 
unstable  carbon  in  the  superheated  iron  carbon 
alloj  an.l  for  oxidising  the  silicon  and  phosphorus 
which  an-  also  but  feebly  stable  at  temperatures 
above  1100  C.  There  is  an  automatic  adjustment 
ot  the  slag  composition  throughout  the  process. 
At  the  beginning  and  end  of  the  operation  the 
temperatures  are  higher  than  during  the  inter- 
mediate stage.  '1'he  initial  and  final  slags  are 
therefore  high  in  FeO,Fe,0,  and  low  in  8iO„ 
whereas  in  the  intermediate  stage  the  slag  is  more 
silicious  and  more  readily  fusible.  During 
"  rash  *'  or  careless  working  the  end  of  the  opera- 
tion is  conducted  at  too  high  a  temperature  heme 
the  slag  is  too  highly  superheated  and  adjusts  its 

composition  by  robbing  the  iron  hath  or  sponge. 

Tin'  iron  oxide  thus  added  to  the  slag  is  largely  t  In- 
n-suit of  oxidation  by  the  furnace  gases  (rich  in 
0  and  CO,).  Fig.  2  illustrates  the  foregoing  actions. 
It  is  seen"  that  the  superheat  is  not  so  great  as  in 
the   blast   furnace    operation.     Fig.    3    shows    the 
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results  in  the  pronounced  separation  of  the 
most  readily  reduced  slag  constituent.  Thus  in 
the  making  of  manganese  steel  in  the  open  hearth 
furnace  the  primary  slag  covering  the  molten  pig 

iron  charge  was  a  rich  ferrous  slag  of  the  composition 

approximately     F<>,    VetO,=S0%,    SiO,     20%, 

fusil  de  at  a  ho  ut  i:I00°C.  Into  thisapyrolusite  ore  of 
analysis  MnO,     85%,  CaO.MgO     5%,  SiO, 

was  gradually  added.      The  MnO, becomes  MnO   011 

superheating,  the  FeO  being  changed  to  Fe,0,by 
the  « »  liberated  from  the  MnO,.  It  was  then  found 
that  the  Fe( >  and  Fe.t  )3  in  the  slag,  if  in-  reased  by 

further    additions    of     h:emalit (Fe   0        and 

lime  caused  a  rapid  reduction  of  the  Mn  from  the 
Slag,    Mn    entering    the    liquid    metal.      When    tint 


Fio.  3. 

progress  of  refining  and  the  coincident  adjustment 
of  slag  composition  during  the  complete  puddling 
process  and  illustrates  most  clearl]  the  effect  of 
superheat  on  tin-  slag  and  metal  equilibria. 

IV.    (A)    In     the     production     of     certain     alloy 

steels  the  affect  of  superheating  the  working  slags 


Fig.  4. 

slag  contained  over  50%  of  Mn  then  manganese 
entered  the  metal  whereas  if  the  slag  was  a  ljustcd 
so  as  to  contain  ahove  50%  of  Fe,  then  iron  was 
reduced  from  the  slag  in  preference  to  manganese. 
An  increase  in  the  superheat  in  either  case  inci 
the  rapidity  of  the  reduction.  The  temperature  was 
not  measured  but  it  was  noticed  that  the  higher 
MnO  slags  were  more  fluid  than  the  rich  FeO  slags 
and  were  apparently  fusihle  at  a  lower  tempera- 
ture. Hence  at  (he  practically  constant  furnace 
temperature  the  high  MnO  slab's  were  more  highly 
superheated   than   the  high   FeO  slags,   hence  more 

unstable  and  the  Mn  in  consequence  more  readily 
reduced. 

(b)  The  refining  of  alloy  s  m&y  be  illustrated  in  the 
case  of  the.  elimination  of  manganese  in  the 
puddling  or  open  hearth  steel  processes.  Thus 
the  reaction  between  the  slag  constituent  FeO, 
Fe,0,and  the  alloy  constituent  Mn,C  ill  the  pig  it ' '" 
is  of  the  type  : 

FeO.Fe.O,  Mn,C=3MnO  CO  3Fe. 
Manganous  oxide  displaces  the  iron  oxides  in  the 
slag,  the  manganese  in  the  pig  iron  being  replaced  by 
pure  iron  from  the  reduction  of  the  iron  oxide-. 
Superheating  the  slag  render-  the  FeO,Fe,0,  more 
active  whilst  superheating  the  molten  pin  iron 
miiti'.'ims  the  instability  of  the  Mn,!'.  In  the 
interaction  CO  gas  is  liberated.  The  slag  is 
enriched  bv  the  entrance  of  MnO  at  the 
of  the  iron  oxides  Fe<  t.Fe.O,.  Professor  Turner's 
view    that     in     such     actions    the     active     oxides 

FeO,    Fe.Oj    are     the    reducing    agents    I    is    1 n 

taken.  They  are  in  the  state  ol  least  -lability 
and  hence  in  the  condition  to  react  with 
the  other  unstable  compounds  present  when  by 
superheat  (heir  stability  is  decreased.  Possibly 
at  the  moment  of  exchange  it  is  the  ferrous  oxide 
which  reacts  with  the  Mn,C  in  a  reversible 
thus  :     SFeO     Mn,C£8MnO     Fe^C. 

Superheating  the  oxide  FeO  in  an  oxidising 
atmosphere  leads  to  the  formation  of  Fe,Oj  (M 
in  tin-  production  of  "  Bull  dog  slag  "  by  i  alcinlng 
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puddling  furnace  tap  cinder).  On  the  other  hand 
liquid  Fi'Oa  when  in  contact  with  molten  Fe 
alloys  is  readily  converted  to  FeO  provided  a 
reducing  or  neutral  atmosphere  is  maintained  in 
the  working  chamber. 

Alloying  a  metallic  mass  underlying  a  rich  slay. 
In  siliconi'sing  the  white  eutectic  iron  in  the  hearth 
of  the  blast  furnace  the  Si02  in  the  slag  interacts 
with  the  Fe3C  in  the  carburised  white  iron  in  a 
reaction  of  the  type  : 

Si02+2Fe3C=Fe.,Si+4Fe+2CO. 
The  carbide  of  iron  in  the  eutectic  metal  is  dis- 
placed by  suicide  of  iron  and  pure  iron  is  co- 
incidently  set  free.  CO  gas  is  liberated  and  the 
slag  is  impoverished  by  the  loss  of  the  silica  Si02. 
This  exchange  is  affected  by  the  superheating  of 
the  slag,  the  silicate  of  lime  or  magnesia  therein 
becoming  unstable.  The  interaction  between  the 
Si02  and  the  unstable  superheated  Fe3C  is  thereby 
promoted  as  shown. 

(c)  Liberation  of  occluded  gases.  When  cast  iron 
is  heated  considerably  above  its  melting  point 
the  occluded  gases,  which  are  not  inconsiderable 
in  quantity  and  consist  mainly  of  CO  and  H,  are 
set  free.  An  examination  of  the  microstructure 
of  a  pig  iron  which  has  been  thus  heated  towards 
its  boiling  point  reveals  particles  of  silica  sur- 
rounded by  an  envelope  of  ferrite  together  with 
flakes  of  coarse  graphite.  It  would  appear  that  a 
reaction  has  taken  place  in  this  case  between  the 
escaping  CO  gas  and  the  silicide  of  iron  Fe2Si 
thus  : 

Fe2Si  +2CO  --Si02  +2Fe  +2C. 
The    slaggy    particles    appearing    in    the    micro- 
structure  are  probably  a  silicate  of  iron  formed 
as  per  the  reaction  : 

Fe2Si  +3CO  =2FeO,Si02  +3C. 
In  some  cases  such  silicate  slag  rises  to  the  surface 
of  the  metal  which  has  been  desiliconised  to  some 
extent  by  gaseous  means.  Again,  sometimes  iron 
oxide  particles  occur  mechanically  mixed  and  distri- 
buted throughout  the  cast  iron  or  steel  mass  as  a 
result  of  over-oxidation  or  over-blowing  in  the 
hearth  or  bath  of  the  furnace  or  converter.  The 
effect  of  superheating  such  an  alloy  is  further  to 
refine  the  metal  thus  : 

FeO,Fe203  +2Fe,Si  =2SiO ,  +7Fe. 

or  FeO,Fe.,03  +Fe2Si  =2FeO,SiO,  +3Fe 

and  FeO,Fe_,03+4Fe3C  =  ]5Fe  +  4CO. 

H.  Brearley  has  illustrated  this  action  in  his 
book  on  case-hardening,  where  a  slag  globule  is 
shown  surrounded  by  a  ferrite  envelope,  and 
generally  in  iron  and  steel,  slag  streaks  are 
associated  with  adjacent  ferrite. 

V.  The  mechanism  of  refining  and  alloying 
through  the  offices  of  the  slags  is  shown  in  the 
tables  Nos.  1  and  2.  In  the  blast  furnace  a 
portion  of  the  carbon  in  the  carbide,  Fe3C,  is 
liberated  in  the  CO  gas  formed  and  pure  iron  is 
freed  to  unite  with  the  Si  and  P  as  silicide  of  iron. 
Fe,8i,  and  phosphide  of  iron,  Fe3P.  These  actions 
occur  when  the  slag  is  superheated. 

The  automatic  adjustment  of  a  typical  blast 
furnace  slag  is  i-hown  in  Fig.  4,  where,  during  the 
alloying  of  the  iron  in  the  blast  furnace  hearth 
with  silicon  (the  resulting  pig  irons  having  0  to 
3-0%  silicon*,  the  slag  composition  alters  thus  : — 


Si02. 

A1203. 

CaO, 
MgO. 

Slag 

softening 

temp. 

Before  alloying  with  Si 
With  l0o  Si  in  pig  iron 
With  2°„  Si  in  pig  iron 
With  3°0  Si  in  pig  iron 

28°  5 
28-1 
27-5 
26-5 

/o 

20-7 
21-5 
21-7 
22-2 

47°  1 
48-9 
49-7 
50-3 

•c. 

1435 
1440 
1440 
1445 

As  the  slag  adjusts  itself  during  the  loss  of  Si 
the  f vision  temperature  of  the  slag  is  raised. 
Hence  a  higher  hearth  temperature  and  resulting 


slag  and  metal  superheat  become  necessary  as  the 
more  highly  silicious  pig  irons  are  made. 

Table  2  illustrates  the  mechanism  of  refining 
a<  tion  in  cupola,  open  hearth,  and  puddling 
operations.  Here  the  pig  iron  being  refined  is 
superheated  above  its  melting  point,  and  the  silicide, 
phosphide,  and  carbide  of  iron  being  thereby 
rendered  unstable  react  with  the  similarly 
unstable  slag  oxides  (in  this  case  the  iron  oxides). 
Silica  and  phosphoric  acid  escape  to  the  slag  and 
CO  gas  is  liberated.  The  iron  set  free  by  the 
decomposition  of  the  silicide,  phosphide,  and 
carbide  of  iron  and  that  added  by  deposition  from 
the  slag  oxides,  together  with  the  primary  iron 
crystals  in  the  original  pig  iron  (if  containing  less 
than  4-3%  carbon)  yield  a  refined  product  more 
or  less  free  from  silicon,  phosphorus,  manganese, 
and  carbon. 

VI.  It  is  evident  from  the  foregoing  that 
intimate  contact  between  the  metal  and  the  slags 
in  smelting,  refining,  and  alloying  operations  are 
imperative  if  successful  results  are  to  follow. 

In  the  blast  furnace  the  reduction  of  the  ores 
must  be  largely  through  gaseous  (CO)  influence. 
It  is  not  possible  for  sufficiently  uniform  carbon 
(coke)  contact  with  the  oxide  of  iron  (Fe203,  etc.) 
particles  to  take  place.  The  slag  blanket  which 
covers  the  metal  in  the  hearth  of  the  furnace  is 
agitated  by  the  splashing  and  penetration  of  the 
drops  of  liquid  metal  and  slag  as  they  descend 
from  the  upper  portions  of  the  tuyere  zone.  Hence 
there  is  a  greater  contact  between  slag  and  liquid 
metal  than  at  first  appears.  The  relationship 
between  the  area  of  slag  contact  and  the  iron 
smelted  per  hour  is  of  practical  importance.  The 
area  of  slag  contact  (sq.ft.) 
iron  smelted  per  hour  (tons) 
case  of  modern  hot  blast  furnaces  15  to  25.  In  the 
days  of  cold  blast  furnaces  the  ratio  was  as  high 
as  40  sq.  ft.  of  slag  contact  per  ton  of  iron  smelted 
per  hour. 

In  the  foundry  cupola  the  ratio  for  modern 
furnaces  is  0"7  to  l-0  sq.  ft.  per  ton  of  iron  melted 
per  hour,   and  in   the   open   hearth   steel  melting 


ratio : 


is,    in    the 


furnace  the  ratio: 


area  of   slag  contact 


is    20    to 


metal  refined  per  hour 
30.  In  modern  rapid  practice  in  large  furnaces 
the  ratio  is  tending  to  increase,  shallow  baths  and 
large  area  of  slag  contact  being  necessary  for 
intensive  outputs. 

The  more  viscous  and  light  the  slag,  the 
greater  is  the  need  for  large  contact  area.  liming 
mechanical  or  natural  agitation  the  heavier  slags 
penetrate  the  metal  surface  in  direct  proportion  to 
their  density.  In  the  heavy  yet  mobile  puddling 
slags  the  rapidity  of  the  refining  action  is  readily 
explainable  and  the  low  viscosity  combined  with 
the  continuous  hand  or  mechanical  rabbling 
promotes  better  contact  between  the  metal  and 
oxide  particles. 

It  can  be  shown  that  in  the  alloying  of  silicon 
with  iron  through  contact  of  the  carbide  of  iron 
with  the  silica  of  the  slag,  in  the  blast,  furnace 
process,  the  relative  surfaces  of  contact  of  these 
two  constituents  are  as  1:1  -20  approximately, 
whereas  in  the  decomposition  of  Fe  2Si  in  the  refining 
operation  of  puddling,  the  ratio  of  contact  areas 
between  Fe2Si  and  the  oxides  FoO,Fe203  is  as 
1:1.  Hence  it  follows  that  more  homogeneous 
interactions  occur  in  the  latter  process.  It  is 
interesting  to  note  that  tho 

area  of  slag  contact  (sq.  ft.) 


ratio 


is  about  50, 


metal  refined  per  hour  (tons) 
twice  that  of  the  open  hearth  steel  process,  the 
area  of  contact  being  sufficiently  large  to  enable 
efficient  washing  and  rabbling  of  the  metal  and 
slag  to  be  carried  out. 

VII.  The  liquid  crystal  phase.  Dr.  Desch.  in 
his  recent  invaluable  contribution  to  the  Institute 
of  Metals,  drew  attention  to  the  possible  existence 
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of  a  liquid  crystal  phase  at  temperatures  higher 

than    the   fusion  point  of    metallic    alloys.       Ill    the 

study  of  ferrous  alloys  the  observed  variations 
in  the  viscosity  of  hyper  eutectic  alloys  when 
heated  above  their  melting  points,  the  decompo- 
sition of  the  carbide  or  carbides  in  carbon  iron 
alloys  as  influenced  by  the  presence  of  silicon, 
phosphorus,  etc.,  resulting  in  a  graphite-bearing 
viscous  state,  and  the  microscopic  examination  "i 
such  alloys  when  quenched  from  the  superheated 
condition,  all  strengthen  the  view  thai  above  the 
liquidus  i  urvc  of  the  phase  diagram  there  may  be 


Fig.  5. 
a  liquid  crystal  pha.se.     It  is  difficult  to  determine 

BUCh  a  phase  and  its  temperature  limits,  I, ut  there 
is  much  to  suggest  that  liquid  iron  crystals  more 
or  less  carbonised  and  siliconised  in  ordinary  cast 

irons  and  steels  do  exist,  and  that  their  carbonisa- 
tion and  siliconisation  are  effected  more  rapidly 
as  the  temperatures  approach  the  purely  liquid 
phase. 

Taking  the  fusion  points  of  iron  and  iron  carbide 
IV  I '  as  Lion  ('.  and  1850°  ('.  respectively,  it 
might  be  found  that  a  line  drawn  between  the'  two 
(possibly  not  a  straight  line  hut  a  drooping  curved 

.He)  would  he  the  frontier  line  between  the  purely 

liquid  and  the  liquid  crystal  phases. 

In  such  a  case  the  primary  nuclei]  for  crystal 
growth  would  occur  within  the  liquid  crystal  phase 
and  would  not  depend  upon  the  freezing  action 
in  the  now  recognised  solidus  phase.  Thus 
graphite  may  1.,-  precipitated  in  the  liquid  phase 

and    a.  t    as    the    nucleus    for    the    primary    liquid 

crystals.  Similarly  silico-ferrite  crystals  maj 
■  ommence    to    form    at    the    same    or    a    higher 

temperature     in     the     liquid     phase     and     start      a 

secondary  ferrite  liquid  crystallisation. 

It  is  in  such  considerations  that   the  difference 

between  crucible  (a  furnace  with  walls  super- 
heated above  the-  temperature  of  the  liquid  crystal 

Se)    melting   and    cold    hearth    melting   appears. 

.lust  as  tli.'  steam  bubbles  in  a  hoih-r  rise  most 
Btrongly  from  the  zones  next  to  the  heating  surfaces, 
so  the  occluded  gases  and  convection  currents 
within  a  molten  metal  in  a  crucible  rise  most 
powerful]]  from  the  zones  next  to  the  heated  walls. 
These  details  may  have  mu.h  t,.  do  wiih  the  fine- 
ness of  crystalline  structure  in  the  final  i  asi  metal 
..iid  with  the  homogeneity  01  otherwise  of  sU,  i, 
stru<  turc. 


The  fineness  of  such  structure  is  related  to  the 
crystal  boundary  question  and  to  the  freedom 
from  gaseous  or  refining  oxide  and  slaggv  inclusions 
u  it  Inn  such  boundaries. 

VIII.  It  is  instructive  in  this  connection  to 
trace  the  successive  series  of  iron  (liquid  crystal- 
'    deposition    in  the  refining  processes 


line) 


In  Table  '■'•  the  possible  ordei  of  .ion  crystalline] 

deposition  is  shown  in  three  well-known  variations 

Of  the  Open   hearth  steel   making   pro,. -. 

The  first  stau'e  of  the  operation  m  ea.  h  .  ase  is 
that  of  melting  the  charge.  In  the  liquid  thus 
formed  are  the  primary  crystals  (melted  or  as 
liquid  crystals]  originally  present  in  tie-  pig  iron 
or  steel  s,  i.q,.  The  next  iron  addition  to  the  hath 
is  due  to  the  decomposition  ol  Fe,Ni,  the  .Si  entering 
the  slag  ami  liberating  tin-  iron  of  the  silieide, 
coiniidenth  then-  heing  added  to  the  liquid  mass 
free  iion  reduced  from  the  iron  oxides  of  the  slag. 
Manganese  carbide  is  next  attacked  l.y  the  slag 
oxides  and  .Mn(  i  enters  the  slag,  heing  displa<  ed  bj 
pure  iron  reduced  from  the  iron  oxides  in  the  slag. 
Uter  this  comes  the  carbon  elimination,  the  carbide 
Fe.C  on  decomposition  yielding  its  Fe  to  the  hath 
and  simultaneously  adding  pure  iron  reduced  from 
the  iron  oxides  in  the  slag.  Finally  when  iron  ore 
(Fe.O,)  in  excess  of  purely  refining  requirement! 
is  added  to  the  slat.',  further  iron  is  reduced  and 
makes  the  final  >  ontribution  to  the  mass  oi  refined 
metal.  The  analyses  and  estimates  given  in  I 
table  arc  only  approximate  but  are  believed  tool 
a  ci  ■inpaiative  view  of  t  he  order  of  iron  ci  \  stallisa- 
tion  during  refining  in  the  three  types  'i  steal 
making.      Whether  t  he  iron  increments  are  ..    I  ualh 

liquid  crystals  is  as  >  et  open  to  question. 

IX.  Refined    iron    structures    and    snperheaU 
conditions.      In    the    I   .S.  \..    J.    E.    Johnson,    ju 

the  well-known  blast  furnace  expert,  bos  produ 

a   cast    iron    which    approximates    in    character   to 

the     finest     charcoal    i old     blast    iron    sue  I 

made  in  Sweden.      By  adding  a  cast  iron  w  hieh  has 

been   partly   refined   in  a    Bessemer  convert 

an  ordinary   foundry   iron  molten  from  the   blast 

furnace  the  following  actions  occur. 

The  Besflemerised  metal  low  in  carbon  content 
and  containing  considerable  quantities  of  occluded 
L.ases  and  oxide  particles  is  much  higher  in  t-  i 
ture  than  the   blast    furnace   metal   to  whi  h  it  is 
added.     Tin-    superheating    ai  tion    on    the    lattei 
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letal  lays  the  unstable  carbon  and  silicon  as 
irbide  and  silicide  of  iron  open  to  a  secondary 
^fining  action.  Some  of  the  graphite  is  probably 
sidised  and  iron  oxide  from  the  Bessemer 
letal  becomes  reduced  within  the  mass.  The 
■suit  is  a  lower  carbon  iron  with  smaller  nucleii 
E  graphite  than  is  found  in  hot  blast  pig  irons. 

The  relative  action  of  slow  and  rapid  refining 
5  typified  in  the  production  of  practically  carbon- 
ss  iron  in  the  puddling  and  open-hearth  furnaces 

well  illustrated  in  the  two  photomicrographs, 
igs.  5  and  6  (100  diameters).  Here  the  same 
iw  materials  were  used  in  the  open  hearth  and 
uddliug  operations,  the  resulting  refined  irons 
eing  of  similar  analysis.  The  two  irons  were 
milarly  reheated,  piled,  and  rolled.  The  difference 
i  the  size  of  the  f  errite  crystals  is  very  pronounced, 
le  puddled  iron  having  much  the  coarser  structure. 
he  open-hearth  iron,  melted  and  refined  under 
igh  superheat  conditions,  unassisted  by  artificial 
ibbling  and  agitation,  has  a  finer  crystallisation 
lan  the  puddled  iron,  which  is  refined  at  lower 
'mperatures.  This  latter  action,  carried  out  in  a 
earth  which  is  itself  composed  of  active  reducing 
sides,  must  obviously  tend  to  a  coalescence  and 
elding  of  adjacent,  iron  grains  or  crystals  which 

impossible  in  a  bath  where  the  refining  action 
roceeds  by  way  of  contact  only  with  a  superin- 
ambent  slag  of  low  specific  gravity  and  high 
iscosity.  It  goes  without  saying  that  the  question  of 
•ystalline  metallic  structure  is  inseparably  con- 
L'cted  with  the  slag  functions.  Micrographic 
tialysis  cannot  reveal  the  true  character  of  the 
oundary  films,  the  process  of  polishing  the  slag 
(elusions    being    altogether    unsatisfactory    when 

is  desired  to  reveal  the  characteristic  structures 
t  high  powers  of  magnification.  It  would  appear 
>  be  therefore  of  increasing  importance  to  study 
le  crystalline  boundary  problem  in  the  light  of 
le  foregoing  conclusions,  Dearing  in  mind  the 
icts  that  the  crystals  or  crystallites  begin  to  grow 
i  a  liquid  carrying  oxides,  slaggy,  gaseous,  or 
letallic. 


These  oxides,  during  their  own  decomposition, 
may  form  secondary  crystals,  or,  in  their  passage 
to  the  slag  covering,  become  entrapped  as  films 
within  the  contracting  crystal  boundaries. 

Table  3. 


Analyses  of 

materials. 

C. 

Si. 

Mn. 

Fe. 

Fe203 

SK>2. 

S  &P. 

% 

% 

% 

/o 

% 

0 

Pig  iron 

3-8 

1-5 

0-8 

93-9 

— 

not 
estimtd 

Steel  scrap 

0-2 

0-1 

0-7 

99-0 



— 

— 

Ore      

60-6 

10-0 

Pig  and  ore  process — charge  75%  pig  25%  ore. 

(1)  Primary  crystals  in  pig  iron      =30-5  initially  present 

in   pig  iron. 

(2)  Iron  crystals  from  Fe^Si  decomposition    =   4-3refining  of 

silico-ferrite. 
Iron  crystals  from  slag  reduction     ....    =   3-3  „ 

(3)  Iron  crystals  from  Mn3C  decomposition    =  0-7refiningof 

eutectic. 

(4)  Iron  crystals  from  Fe3C  decomposition     =40-0  ,, 
Iron  crystals  from  slag  reduction     ....    =  9-6          m  ,, 

(5)  Iron  crystals  from  ore  reduction =11-6  alloying  by  iron 

reduced  from 
ore. 

Pig  and  scrap  process — charge  50%  pig,  50%  steel  scrap. 

/o 

(1)  Primary  crystals  in  pig  iron   =18-5 

(2)  Primary  crystals  in  scrap  iron    —44-0 

(3)  Cry  stals  from  Fe2Si  decomposition =  2-9 

Crystals  from  slag  reduction    =  1*9 

(4)  Crystals  from  Mn3C  decomposition     —   1-1 

(5)  Crystals  from  Fe3C  decomposition      =25f> 

Crystals  from  slag  reduction    =  6-0 

Pig,  scrap  and  ore  process — charge  J  of  each. 

/o 

(1)  Primary  crystals  in  pig  iron    =14-6 

(2)  Primary  crystals  in  scrap  iron     =34-5 

=24 

=  1-6 

=0-8. 

-200 

=49 

=20-2 


C3)  Crystals  from  Fe2Si  decomposition. 
Crystals  from  slag  reduction    

(4)  Crystals  from  Mn3C  decomposition 

(5)  Crystals  from  Fe3C  decomposition 
Crystals  from  slag  reduction    

(CO  Crystals  from  ore  refining     


Table  1. 
Typical    alloying    actions    in  blast  furnace. 


Superheated  unstable  constituents. 

Resulting  alloys  in  metals. 

Constituent  ejected 
from  metal. 

1 

In  slag. 

lb.       In  metal. 

lb. 

Compound         lb. 

Free. 

lb. 

—                 lb. 

\     PjOs 

60 

142 

213 

in; 

Fe,0 
Fe,C 

Fe3C 
C 

360 

000 

180 

36 

Fe2si       [     140 
Fe,P              398 
Mn-,C            1T7 

Fe 
Fe 

Fe 

224 

504 

168 

CO                    56 
CO                    140 

MnO  (1) 

FeO                   216 

CO                       84 

SiO. 
Paps 

3MnO 
3FeO 


+ 
+ 


2Fe,C 
5Fe«C 

Fe3C 
3C 


Reactions. 

Fe-Si 
2Fe3P 
Md.C 


+ 
+ 


4Fe 

9Fe 


3Fe 


+ 

2CO 

+ 

SCO 

+ 

3FeO 

+ 

3CO 

Table  2. 
Typical  refining  actions  in  cupola,  open  hearth  steel,   and  puddling  processes. 


Superheated  unstable  constituents. 

Result  oi  refining,  new  constituents 
added. 

Gases  ejected. 

1 

In  slag. 

lb. 

In  metal. 

lb. 

To  slag. 

lb.       |     To  metal. 

lb. 

_ 

lb. 

FeO,Fe203 

Fe0,Fe,O3 
FeO,Fe,03 

232       Fe2Si 
232       Mn3C 
464       Fe3P 

. 

280 
177 
398 

Si02 
MnO 
P2O5 
FeO 

120 
213 
142 
216 

Fe 
Fe 
Fe 

392 
168 
504 

CO 

28 

FeO,Fe-03 
FeO,Fe203 
2(FeO,Fe»0.) 


2Fe-8i 

Mn.C 

2Fe«P 


Reactions. 

2SiO. 

3MnO 
P=Os 


+ 
+ 

+ 


7Fo 
/.I  e 
BFe 


CO 
3FeO 
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THE     ANALYSIS     OF     SOME     ALUMINIUM 

ALLOYS. 

1IY    J.    11.    STANSBIK,     ll.si.l  l.oM). ),    F.I.C. 

The  very  rapid  increase  in  the  use  of  aluminium 
and  its  alloys  for  a  variety  of  purposes  has  brought 
the  metal  into  great  prominence,  and  the  analysis 
of  tin'  alloys  for  manufacturing  Deeds  has  become 
of  considerable  importance.  Much  excellent  and 
accurate  work  ha-  been  done  in  investigating 
methods  of  determining  the  impurities  in  the 
commercial  metal  and  the  constituents  of  its 
alloys.  One  of  the  latest  contributions  to  tin' 
subject  is  by  Mr.  Wither  of  the  National  Physical 
Laboratory. 

For  works  purposes,  however,  the  methods  of 
tin-  invest  igator  take  up  too  much  time,  and  shorter 
though  less  accurate  ones  must  be  used.  But, 
considered  from  the  practical  point  of  view,  this 
is  not  of  importance,  for  as  a  rule  an  alloy  is 
analysed  because  cither  it  is  found  to  be  suitable 

for  the  work  to  which  it  is  to  be  put,  or  it  has  failed 
to  pass  the  usual  tests,  anil  the  reason  for  its 
failure  must  he  made  clear.  Now  it  may  be 
contended  that  an  analysis  which  gives  the  content 
of  a  constituent  to  within  0-1  per  cent.,  or,  in  some 
cases,  even  more,  is  sufficiently  accurate  for  the 
manufacturer,  as  he  cannot  hope  to  get  within 
closer  limits  in  making  an  alloy  from  a  given 
formula. 

A  description  of  methods  by  which  fairly  rapid 
analyses  of  aluminium  alloys  may  lie  made  will, 
perhaps,  he  found  useful,  and  may  invite  criticism 
as  to  their  application.  The  writer  claims  nothing 
in  the  way  of  originality,  but  only  the  adaptation  of 
known  reactions  to  his  needs  :  and  will  lie  pleased 
to  know  of  any  modifications  which  will  either 
shorten  the  work  or  make  it  more  accurate. 

The  alloys  of  aluminium  which  generally  come 
under  investigation  contain  one  or  more  of  the 
following  metals  : — zinc.  copper.  manganese, 
nickel,  magnesium,  tin,  lead,  and  iron.  The  last 
two  metals  are  commonly  present  as  impurities 
introduced  by  the  metals  used  in  the  production 
of  the  alloys.  In  some  cases,  however,  the  per- 
centages of  both  lead  and  iron  indicate  that  they 
have  been  purposely  added.  Silicon  is  always 
present  as  an  impurity  in  the  principal  metal. 

Preparation  fur  analysis.  If  the  alloy  is  supplied 
in  bulk,  sawings  obtained  by  means  of  a  moderately 
tine  metal  saw  give  good  results.  Turnings, 
drillings,  or  borings  are  not  so  convenient. 

Silicon,   copper,  ami  manganese. 

Treat  1  gram  of  the  savings  with  a  mixture  of 
5  c.c.  of  nitric  acid  and  20  c.c.  of  dilute  sulphuric 
acid  (1  in  4).  Digest  on  the  hot  plate  till  the  metal 
is  nearly  all  dissolved  ;  add  1  or  2  i.e.  of  hydro- 
chloric acid,  and  evaporate  to  fuming.  A  cover 
glass  placed  on  the  beaker  should  not  condense  any 
moisture.  Treat  with  water  and  heat  till  all 
soluble  matter  is  dissolved.  Filter  through  an 
ashless  filter  into  the  beaker  used  for  electrolysis. 

Silicon.  Ignite  the  filter  paper  in  a  weighed 
platinum  crucible  and  weigh.  Add  1  or  2  c.c. 
of  hydrofluoric  acid  to  the  crucible  and  evaporate 
to  dryness.  .Moisten  the  residue  with  water  and 
add  2  or  :i  drops  of  strong  sulphuric  acid  from  the 
end  of  a  glass  rod.  Ileal  carefully  and  ignite  at 
•'■  nil  heat.  Weigh.  The  lo*s  in' weight  is  taken 
as  silica  and  is  calculated  to  silicon. 

As  is  well  known,  the  residue  may  contain  silicon 
as   well   as   silica,    hut    this   may    lie    neglected   for 

I  resent  purposes,  if  the  presence  of  lead  is  mis- 
pec  ted  the  Biter  should  he  burnt  in  a  porcelain 
crucible  and  transferred  to  the  platinum  one  for 
e\aporation.  Any  lead  sulphate  which  passes 
through  the  filter  will  not  interfere  with  the  suc- 
<  ceding  operations. 

(  "ppcr.      Add  2  CC.  of  nitric  acid  to  the  solution 

in  the  beaker  for  electrolysis,  and  deposit  the  copper 


on  a  clean  platinum  cathode.  If  a  rotating 
cathode  is  used  a  current  of  2  amperes  at  a  pressure 
Of  I  \olts  gives  good  results.  The  addition  of 
nitric  acid  causes  the  copper  deposit  to  be  cleaner. 
The  weight  of  the  deposit  gives  the  copper 
content. 

Manganese.  Transfer  the  solution  from  the 
electrolytic  beaker  to  a  conical  tlask.  Add  from 
1  to  2  grms.  of  sodium  bismuthate  and  shake  well 
for  3  or  1  minutes.  Set  aside  for  a  short  time  to 
settle,  anil  then  filter  through  an  ignited  asbestos 
filter,  using  a  filter  pump.  Wash  well  with  a  2% 
nitric  acid  solution.  Add  a  measured  volume 
ol  standard  ferrous  ammonium  sulphate  in  excess. 
Titrate  hack  with  potassium  permanganate  solu- 
tion. The  percentage  of  manganese  is  calculated 
from  the  volume  of  the  iron  solution  required  to 
decolorise  the  solution  containing  the  manganese 
as  permanganate. 

A  solution  of  ferrous  ammonium  sulphate 
containing  H>  grms.  of  the  salt  and  10  c.c.  of 
strong  sulphuric  acid  in  500  c.c.  is  of  convenient 
strength  and  1  CC."=0,000662  grm.  of  manganese. 
This  solution  undergoes  very  little  change  on 
standing. 

The  permanganate  solution  should  bo  of  approxi- 
mately the  same  strength,  and  the  simple  plan  is 
to  run  in  another  5  c.c  of  the  ferrous  solution  to 
the  orignial  solution,  titrating  hack  its  before. 
In  this  way  the  valuo  of  5  c.c.  of  the  solution  (ferrous) 
in  terms  of  the  permanganate  is  known,  and  a 
simple  multiplier  found  for  determining  the  excess 
of  the  ferrous  -.all  added  in  the  first  instance.  Then 
vol.  of  ferrous  solution  oxidised  1 1 -000502  =weight 
of  manganese  in  1  gram  of  the  alloy. 

Copper,   iron,    lead.    :inc.    nickel,    manganese, 
magnssium. 

Add  00  c.c.  of  10%  sodium  hydroxide  solution 
to  2  grams  of  the  sawings  and  digest  on  the  hot 
plate  till  all  action  ceases.  Allow  to  cool. add  a 
little  water,  hut  keep  the  bulk  of  solution  small. 
Filter  through  a  pulp  filter,  collecting  the  filtrate 
in  an  electrolytic  beaker.  Wash  the  residue  with 
small  quantities  of  hot  water.  The  beaker  con- 
taining the  filtrate  and  washings  should  not  be 
more  than  two-thirds  full. 

The  solution  contains  aluminium  and  zinc, 
and  is  subjected  to  electrolysis.  The  zinc  is 
deposited  on  a  copper- coated  cathode  by  a  current 
of  0-0  to  IKS  ampere  passed  for  about  45  minute-, 
using  a  rotating  cathode.  The  deposit  should  be 
well  washed  with  cold  water  from  a  wash  bottle 
while  over  the  electrolytic  beaker,  and  then  vig- 
orously moved  round  in  a  beaker  containing  dis- 
tilled water  to  remove  Hie  last  traces  of  the  soda 
solution.  It  is  then  ready  to  be  dipped  into 
alcohol,  dried,  and  weighed.  The  weight  of  zinc 
in  2  grams  of  the  alloy  is  thus  obtained. 

Messrs.   Ihhotson  and  Aitchison  state  that   the 
zinc   deposit  is  free  from  aluminium  and   thi- 
also  the  writer's  experience.  The  deposits  of  copper 
and  zinc  may  be  dissolved  from  the  cathode,  and 
redeposited  without  loss  of  weight. 

The  solution  may  he  used  if  required  for  the 
determination  of  the  aluminium,  but  in  that  case 
it  should  be  diluted  to  500  c.c.  and  50  c.c-.  taken. 
It  is  sufficient,  however,  to  take  the  .1111111111111111 
by  difference,  when  the  other  constituents  have 
been  determined. 

The  black  residue  on  the  pulp  may  contain 
copper,  iron,  lead,  nickel,  manganese,  and  mag- 
nesium, and  is  treated  with  nitric  acid  (.">  C.C  of 
strong  arid  and  7  c.c.  of  water)  in  small  quantities 
at  a  time,  washing  with  hot  water  after  each  addi 
tion.  The  solution  is  collected  in  an  electrolytic 
beaker,  3  c.c.  of  sulphuric  acid  added,  and  the  copper 
deposited  on  the  cathode.  A  check  on  the  mew 
is  thus  obtained.  If  lead  is  present  it  will  slum 
on  the  anode.  In  that  case  the  peroxide  is  allowed 
to  dissolve  off  the  anode  and  the  solution  evapor- 
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sited  to  fuming.  A  little  water  is  added,  and  the 
beaker  allowed  to  stand  for  the  lead  sulphate 
to  settle.  The  lead  is  determined  in  the  usual 
way.  If  more  than  1%  of  iron  is  present,  the 
pulp  will  be  dark  coloured,  and  should  be  treated 
ivith  hydrochloric  acid  and  washed.  The  washings 
ire  added  to  the  filtrate  containing  the  bulk  of  the 
iron.  If  manganese  is  present  it  is  already  known 
irom  the  preceding  operations. 

Afewcc.  of  hydrochloric  acid  to  form  ammonium 
;hloride  is  added  to  the  filtrate,  or  to  the  solution 
f  lead  is  absent,  and  then  ammonia  in  slight 
jxcess,  together  with  10  c.c.  of  ammonium  acetate 
f  manganese  is  present.  It  is  then  boiled  for  two 
minutes,  and  the  precipitate  containing  iron  and 
iluminium  filtered  off.  (Traces  of  aluminium  are 
ilways  retained  on  the  pulp,  and  pass  through 
vith  the  other  metals  when  the  residue  is  dissolved.) 

The  filtrate  may  contain  manganese  and  magne- 
sium. The  former  is  removed  by  hydrogen 
sulphide,  and  the  filtrate  from  the  sulphide 
soiled  to  expel  excess  of  gas,  or  the  manganese 
nay  be  separated  by  bromine  and  ammonia  in 
;he  usual  way.  The  magnesium  is  precipitated 
is  phosphate.  This  method  is  recommended  by 
Mr.   W.   Gemmell. 

The  precipitate  containing  the  iron  and  alumin- 
um is  dissolved  in  hydrochloric  acid,  the  solution 
neutralised  with  sodium  carbonate,  and  one  or 
;wo  drops  of  the  acid  added  to  clear.  The  solution 
s  then  raised  to  boiling,  and  poured  slowly  into 
i  boiling  solution  of  sodium  hydroxide  containing 
ibout  5  grams  of  the  alkali.  The  iron  is  thus 
arecipitated  free  from  alumina,  and  is  filtered  off. 
the  precipitate  after  well  washing  is  dissolved 
n  hydrochloric  acid,  reprecipitated  by  ammonia, 
md  the  iron  determined. 

An  alloy  containing  tin  can  be  treated  directly 
n  the  usual  way  with  nitri  ■  acid,  and  the  tin 
separated    as    oxide. 

The  analysis  of  the  alloy  given  below  was  carried 
hrough  on  the  lines  indicated  above  : 

Aluminium =  S3-16(bydiflerence) 

Zinc =  11-54 

Copper     =  3-50 

Iron  =  0-62 

Manganese   =  0-49 

Silicon =  0-38 

Lead     =  0-31 

100-00% 

The  Rev.  F.  G.  Belton  has  furnished  me 
pvith  the  following  description  of  a  process  for  the 
ietermination  of  nickel  in  aluminium  alloys  which 
tie  is  investigating  with,  up  to  the  present,  very 
lair  results. 

1  gram  of  the  alloy  is  dissolved  in  25  c.c.  of  caustic 
soda  solution  (100  grams  in  500  c.c.)  and  allowed 
to  digest  for  about  two  hours.  The  solution  is 
Muted  somewhat  with  water  and  filtered  through 
a.  pulp  filter,  the  residue  is  washed  with  hot  water, 
ind  dissolved  in  5  c.c.  of  concentrated  nitric  acid  to 
(vhichhasbeenadded7c.c.of  water.  Tothe  solution 
thus  obtained  is  added  3  c.c.  of  concentrated  sul- 
phuric acid  and  the  copper  is  estimated  electrolytic- 
illy.  The  solution  is  now  made  up  to  about  150 
f.r.  and  10  grams  of  tartaric  acid  together  with  3 
?rams  of  ammonium  chloride  are  added  to  keep 
in-  solution  any  aluminium  that  may  be  present. 
Ammonia  is  added  to  the  solution  in  slight  excess ; 
too  great  excess  is  to  be  avoided  as  it  retards  the 
precipitation  of  the  nickel.  The  distinctly  alkaline 
solution  is  now  heated  to  about  50°  C;  a  higher  I 
temperature  is  to  be  avoided.  A  sufficient  quan-  I 
tifcy  of  dimethylglyoxime  (prepared  as  a  1  per 
lent,  solution'  in  absolute  alcohol)  is  added 
to  pre<  ipitate  the  nickel  as  dimethyl  nickel 
■rlyoxime.  The  precipitate  is  flocculent  and  bright 
red  in  colour,  and  does  not  settle  easilv.  It  is 
Ulowcd  to  stand  for  about  15  minutes  at  50°  C. 
ind  then  filtered  either  on  pulp  or  ordinary  filter 


paper,  the  latter  seems  preferable  when  the  nickel 
is  present  in  fairly  small  quantities.  The  dimethyl 
nickel  glyoxime  is  slightly  soluble  in  water,  and  the 
precipitate  should  be  washed  with  a  dilute  solution 
of  ammonium  nitrate.  As  the  nickel  compound 
is  volatile  it  should  be  dried  as  follows  : — The  wet 
filter  paper  containing  the  nickel  is  wrapped  up  in 
a  second  wet  filter  paper  and  placed  in  a  porcelain 
crucible  (when  a  pulp  filter  is  used  it  is  best  to  wrap 
up  in  two  wet  filters) ;  this  is  introduced  at  once  into 
the  front  of  the  muffle  so  that  it  may  char  quickly ; 
when  the  charring  is  complete  the  crucible  is  placed 
in  the  hottest  part  of  the  muffle,  and  the  precipitate 
is  ignited  to  green  nickel  oxide. 

Discussion. 

Mr.  Johnson  said  he  could  testify  to  the  care 
and  interest  with  which  Mr.  Stansbie  had  got 
together  the  details  of  his  paper.  They  had  dealt 
at  the  lo<al  laboratories  with  many  of  the  alloys. 

Mr.  Heathcote  said  that  sometimes  iron  was 
found  to  be  present  in  aluminium  castings,  but 
where  it  came  from  he  could  not  say. 

Mr.  Lantsberhy  stated  that  when  25  alloys 
had  to  be  examined  in  a  day,  and  it  was  found 
that  some  methods  necessitated  the  use  of  expen- 
sive apparatus,  one  had  carefully  to  consider 
which  method  should  be  used.  Nickel  was  some- 
times contaminated  with  iron.  That  was  due  to 
the  fact  that  insufficient  tartaric  acid  had  been 
used. 

Mr.  Stansbie,  in  replying,  said  that  by  the  use 
of  sodium  sulphide  all  zinc  could  be  precipitated. 


ELECTROLYTIC  COPPER. 

BY    F.    JOHNSON. 

The  commercial  electrolytic  refining  of  copper 
commenced  in  the  year  I860  by  Elkington  at 
Pembrey,  S.  Wales,"  batteries  being  used  as  a 
source  of  current.  A  very  high-grade  commercial 
copper  (best  select)  had  been  produced  by  the 
Welsh  process,  but  its  purity  was  variable  and  its 
electrical  conductivity  neither  sufficiently  high 
nor  regular ;  the  process  moreover  failed  to 
recover  the  precious  metals. 

In  the  "  eighties,"  however,  electrolytic  copper 
refining  was  established,  on  a  satisfactory  footing 
and  has  since  then  grown  and  developed  with 
remarkable  rapidity  and  technical  success. 

The  series  and  multiple  systems  are  both  in 
vogue,  the  former  having  been  restricted  in  its  use 
owing  to  the  employment  of  a  suitable  generator 
for  the  multiple  system. 

In  a  paper  read. at  the  International  Engineering 
Congress  at  San  Francisco.  Sept.  20 — 25,  1915, 
A.  C.  Clark  stated  that  the  quality  of  electrolytic 
copper  had  greatly  improved.  Early  production 
was  irregular  in  quality,  owing  to  the  presence  of 
impurities,  and  sold  at  a  discount  from  the  price 
of  Lake  copper.  At  the  present  day  the  disparity 
in  price  still  exists,  although  electrolytic  copper  is 
now  uniform  in  quality  and  purer  than  Lake 
copper.  The  early  irregularities  in  quality  were 
due  to  engine  or  generator  troubles,  insufficient 
circulation  of  electrolyte,  undue  variation  in 
temperature,  irregular  chemical  composition  of 
solution,  etc.  The  present-day  cathodes  of 
electrolvtic  copper  are  usually  tough  and  smooth 
and  assav  99-90%  copper,  the  conductivity  being 
frequently  102  %  of  that  of  Matthiessen's  standard 
(the  best  "then  supposedly  obtainable)  in  1805. 

Cathodes  are  now  melted  in  furnaces  having  a 
capacity  of  over  200  tons.  Silica  brici  has  now 
been  replaced  bv  magnesite  or  chrome  brick, 
and  a  considerable  saving  in  slag  production  and 
cost  of  repairs  has  thus  been  effected. 

The  author  has  many  times  given  attention  to 
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the  substitution  of  a  neutral  or  basic  material 
such  as  chrome  or  magneaite  brick  for  silica  brick 
.in  copper  refining  furnaces,  but  baa  invariably  bad 
to  reject  the  idea  on  the  grounds  of  expense,  it  is 
,i  significant  fact  that  in  the  large  refineries  of  the 
United  States,  according  t.>  the  direct  testimony 
of  a  practical  American  metallurgist,  the  introduc- 
tion of  these  bricks  baa  actually  resulted  in 
economies  in  slag  production  and  repairs.  Such 
economies  would  be  inevitable,  but  whether  they 
are  so  great  as  to  more  than  outweigh  the  increased 
initial  cost  is  not  stated. 

It  would  appear  as  though  a  trial  on  a  manu- 
facturing scale  in  this  countrj  w  ould  not  be  without 
justification. 

The  cathodes  are  introduced  into  the  furnai  >•  bj 
charging  machines  and  metal  is  tapped  from  the 
furnace  and  run  into  ingots  or  wirebara  bj  the-  aid 
oT  some  form  of  casting  machine.  In  the  Clark  and 
Clark  casting  wheel  used  at  the  Raritan  works, 
the  copper  is  tapped  from  the  furnace  into  a  ladle, 
six  bars  being  poured  simultaneously  into  moulds 
s.-t  radially  on  the  casting  wheel. 

Addicks".  in  a  paper  read  at  the  same  Congress, 
i  laims  that  the  cost  of  refining  on  these  lines  is  less 
than  half  that  of  refining  in  the  hest  of  the  old 
hand-ladled   furnaces. 

Furnaces  are  charged  at  frhe  rate  of  140  tons  per 
hour.  Melting  is  accelerated  by  forced  and  induced 
draught  and  boilers  are  fired  by  the  waste  furnace- 
gases.  With  increase  of  size  of  furnace,  coal 
consumption  has  decreased  from  20%  with  an 
18-ton  charge  to  10  "„  with  a  270-ton  charge.  Silica 
is  m>t  allowed  to  come  in  contact  with  the  bath  of 
metal,  thus  resulting  in  a  reduction  in  slag  produc- 
tion from  4  to  1  %.  Crushed  coke  of  low  sulphur 
i  i intent  is  used  instead  of  charcoal  to  cover  the 
charge,  poling  being  carried  out  exactly  as  in  tin- 
older  process.  Fettling  is  practically  unnecessary 
in  the  basic  lined  furnace.  The  metal  is  ladled 
out  at  the  rate  of  40  tons  per  hour. 

The  figures  quoted  appear  almost  grotesque  in 
their  magnitude  when  compared  with  those  of 
English  practice,  ,and  it  is  extremely  doubtful 
whether  the  latter  will  ever  ronform  to  the  high 
efficiency  of  copper  metallurgical  practice  in  the 
United  Stabs,  owing  to  the  fortunate  position 
\\  hicb  that  country  enjoys  in  her  possession  of  such 
vast  mineral  resources.  There  are,  moreover, 
other  very  striking  points  of  difference  between 
English  and  American  practice.  .Most  English 
refineries  are  worked  in  conjunction  with  rolling 
mills  and  in  many  instances  firms  have  to  manu- 
facture an  extraordinary  variety  of  materials. 

It  is  no  uncommon  tiling  in  an  English  refinery 
to  produce  in  a  single  week  arsenical  billets  and 
cakes.  U.S.  ingots,  and  high  conductivity  wirebars 
from  the  same  furnace. 

It  is  generally  arranged  for  a  charge  or  so  of 
ingot  copper  to  succeed  an  arsenical  charge  prior 
to  melting  a  charge  of  electrolytic  copper,  the  ingot 
.  barge  Berving  to  wash  the  furnace  and  being  less 
eptible  to  the  contamination  of  any  residual 
arsenical  copper  from  the  preceding  charge. 
Owing,  therefore,  to  the  fluctuating  character  of 

tie-    trad.-    and    the    multifarious    requirements. of 

customers  in  a  country  where  hitherto  the-  volume 
of  trade  has  never  been  sufficiently  large  to  justify 
the  enormous  initial  expenditure  involved  in  the 
American  system  of  specialisation,  furnace  refining 
plants  remain  small  and  electrolytic  refining  is  left 
almost  entirely  to  tin-  United  States,  a  relatively 

small    amount    being    iil-n   done    in    Australia    and 

Japan.  Nevertheless,  high  conductivity  copper 
wiie.  sheet,  etc..  of  first  class  quality  is  produced 
iu  this  country  ami  great  credit  is  due  to  Rngliah 

refiners    f"r    being    able    to    maintain    Mich     a    high 

standard  of  quality  in  spite  of  their  severe  handicap. 

There  is  something  to  be  -aid  in  favour  of  the 

old  system  of  hand-ladling  as  regards  tie-  physical 

condition  of  wirebars  and  cake-.     As  the  author 


has  pointed  out,  the  level  "set  "  of  wirebars, 
etc-.,  is  entirely  the-  result  of  a  compromise  between 
occluded  gas  and  cuprous  oxide.  With  exc  ess  of 
the    former    the    metal    would    be    "  overpitch " 

I   and  spongy,  whilst  an  excess  of  the  latter  would 

result  in  the  metal  being  "  underpitch  "  and  brittle. 

With  band-ladling,  solidification  proceeds  as  the 

,  mould  fills  and  little  time  elapses  from  the  moment 
the  last  ladleful  is  in  the  mould  until  the  moment 
of  complete  solidification  ;  hence  the  opportunity 
afforded  for  the  escape  of  occluded  gas  i-  small  and 
the  "  set  "    w  ill   be  normal. 

With  machine  ladling,  unless  the  rate  of 
pouring  be  retarded,  the  mould  will  lill  very 
rapidly,  there  will  be  a  greater  lapse  of  time 
before-  tilling  of  mould  and  solidification,  and 
therefore  greater  opportunity  for  the  release  of 
occluded  gas.  With  less  gas  in  the  metal,  shrink- 
age will  have-  less  opposition  and  will  occur  at  local 
points,   forming    minute-    "  pipe-s  "     or    shiinkage- 

-  cavities  which  have  communication  with  the  outside 
air  and  therefore  become  oxidised.  Their  forma- 
tion is  also  encouraged  bv  the  rapiditv  with  which 
the   mould  is  filled. 

The  occurrence  of  these  may  lie  detected  by  the 
appearance  of  black  specks  on  the  surfa  ■>■  of  a 
solidifying  ingot  or  wire-bar.  Their  presen 
obviously  inimical  to  the  production  of  perfect 
homogeneity  of  structure  and  would  adversely 
affect  the  physical  properties  of  wire-,  sheet,  or  rod, 
to  say  nothing  of  their  responsibility,  in  part,  for 

'  troubles  in  the  mill. 
•  In  the-  United  States,  furnaces  are  classified  into 
anode  anil  cathode  furnaces.  In  the  former  the 
charge  consists  of  rough  Bessemerized  pigs  which 
undergo  a  refining  in  (cart  and  are  cast  into  slabs 
of  special  size  and  shape  which  serve  as  anodes 
in  the  electrolysing  vats. 

The  electric  current  passing  from  these  anodea 
through  a  strongly  acid  bath  of  copper  sulphate 
deposits  copper  on  specially  prepared  cathode 
starting  sheets,  which,  when  coated  to  a  sufficient 
thickness,   become-  the  cathodes  of  comnii  rre,  and 

I  are  transferred  to  a  cathode  furnace,  in  whie  h  they 
are    melted,     brought    to    correct    "  pitch," 

j    ladled  out  into  ingot,  cake,  or  win-bar. 
The  recovery  of  precious  metals  from  tic 
trolysing    vats,    in    the   form    of    insoluble   sb 
plays  a  big  share  in  the  commercial  success  ol 
process. 

Addicks,  in  a  paper  to  the  American  I  nst.  of 
Metals,  vol.  VIII..  1914.  p.  165. makes  the  following 
remarks:  --"  It  is  quite  evident  that  copper 
entering  an  electrolytic  refinery  must  entirely  lose 
its  identity  and  that  the  purity  of  the  resulting 
cathode  copper  will  depend  upon  tin-  conditions 
under  which  electrolysis  is  carried  out  rather  than 
upon  the  momentary  quality  of  the-  da>  -  anodea. 
Therefore  it  is  not  necessary  to  consider  wlie-tlit-r 
the  input  be  converter  bar,  blac  k  copper  c.i  1-ike- 
mineral  when  buying  electrolytic,  but  simply 
whether  the-  product  me-ets  tie-  accepted  standi 
of  quality  of  electrolytic-  copper. 

"  Electrolvtic   cathodes   should    be   very    pure. 
They  generally  run  about  fee  95'  „  c  opper.  muc 
tin-   remaining   0-05%  probably  being  hydro) 
The  metallic  impurities  generally  total  about  0  '■- 
Except   for  tin-  fact  that  individual  cathodes  I 
vary  more-  or  le-^s  in  impurity  content,  they  are 

I  ideal  mate-rial  for  brass  making.  Coppei 
producers,  however,  have-  never  encouraged  tie- 
sale-  eef  cathodes  as  there-  is  apt  to  I..-  some  shrinkage 
in  weight   dining  shipment  owing  tee  ill np 

<      the-    ea~e-     with     wlli.ll     lloelllle-s    e  e|-    slH.lll     ] 

be  detached    either  accidentally  , »i-  intent ioni 
ANee  cathode  shipments  unbalance  the  work  ins 
refiner)  in  proportion  to  their  magnitude,   is  I 
ing  cathodes  into  market  shapes  is  a  distinct  ; 
e.i  tie-  process. 


•  Be  •  note  on  liydrogtn  later. 


Vol.  XXXVI.,  Xo.  14] 


ANNUAL   MEETING. 


805 


"  This  melting  is  done  in  a  reverberatory  furnace 
and  originally  was  an  exact  duplication  of  the  fire- 
refining  already  described. 

"  As  the  cathode  copper  is  already  pure,  a  simple 
melting  is  all  that  should  be  required,  but  molten 
copper  is  so  susceptible  to  contamination  that 
until  recently  the  gases  from  combustion,  iron  in 
the  rabbles,  etc.,  were  absorbed  to  a  sufticient  extent 
to  require  actual  refining.  At  the  present  time 
large  quantities  of  cathodes  are  being  added  to  the 
molten  charge  during  ladling  and  earlier,  basic 
furnaces  being  substituted  for  acid  ones — thereby 
suppressing  slag  formation — ;and  attention  is  being 
paid  to  keeping  coal  ashes  from  blowing  over 
from  the  firebox  so  that  a  true  melting  without 
refining  is  being  approached.  It  is  well  known 
that  cathode  copper  when  drawn  into  wire  will  show 
an  electrical  conductivity  some  2  °0  higher  than 
the  same  copper  arter  a  subsequent  fire  refining. 
This  is  probably  due  partly  to  the  fact  that 
chemical  impurities  in  the  cathode  are  chiefly 
present  as  a  mechanical  mixture  due  to  adherence 
of  anode  slimes  which  are  dissolved  in  the  copper 
when  melted,  making  a  high  resistance  matrix 
around  the  copper  crystals  when  the  metal  is  cast 
and  cooled  ;  and  partly  to  contamination  during 
melting. 

"  It  seems  probable  that  the  conductivity  of 
perfectly  pure  soft  copper  is  in  the  neighbourhood 
of  103  °u  of  the  Matthiessen's  standard  in  common 
use." 

The  author  is  not  in  agreement  with  Addicks 
regarding  the  explanation  offered  of  the  increase 
in  resistance  by  the  formation  of  an  intercrystal- 
line  matrix.  As  will  be  shown  later,  it  is  the 
impurities  which  enter  into  solid  solution  which 
have  the  most  serious  influence  on  electrical  con- 
ductivity and  that  influence  persists  even  after  the 
elimination  by  annealing  of  any  concentration  of 
impurity  at  the  crystal  boundaries,  such  as  may 
result  from  "  coring  "  or  micro-chemical  hetero- 
geneity. Arsenic,  for  instance,  is  discernable  under 
the  microscope  in  cast  specimens  by  the  existence 
g  arsenic-rich  fringes  surrounding  "  cores," 
richer  in  copper. 
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Fig.  1. 
Copper  containing  020%  oxygen  as  cast.      Magn.  200  dia 

When  such  copper  is  drawn  into  wire  (and  this 
jrocess  requires  many  annealing  operations)  the 
'  cored  "  appearance  will  have  completely  dis- 
appeared and  the  structure  will  not  be  distin'guish- 
ible  from  that  of  pure  copper,  but  the  resistance 


will   nevertheless  be  not  appreciably  less  than  that 
of  the  cast   specimen. 

Whilst  dealing  with  the  question  of  intercrvs- 
talline  matrices  it  is  a  matter  of  interest  to  point 
out  that  in  commercial  copper  no  substance  forms 
so  definite  and  unmistakable  a  matrix  as  cuprous 
oxide  (in  the  form  of  copper-cuprous  oxide  eutectae); 
and  yet  no  substance  has,  in  equal  proportions, 
so  harmless  an  influence  upon  conductivity. 


Copper  containing  0  20%   oxygen.     Magn.   200   dia. 
Anyiea'ed  5  hours  at  900°  C. 

From  the  accompanying  photomicrographs, 
prepared  by  the  author,  it  will  be  seen  how  anneal- 
ing causes  coalescence  of  the  cuprous  oxide  glob- 
ules in  the  eutectic  and  eventually  would  destroy 
the  intercrystalline  continuity  of  the  latter.  WThat 
effect,  if  any.  this  coalescence  has  upon  conduc- 
tivity the  author  has  not  yet  determined. 
Refining  of  anode  slimes. 

The  old  fire-refining  processes  are  still  in  vogue 
but  are  looked  on  with  some  disfavour  owing  to 
the  high  metal   losses. 

By  simply  fusing  the  slimes  three  products  are 
obtained,  viz.  : — 

Bullion,  containing  lead,  copper,  and  the  precious 
metals. 

Matte,  containing  copper,  silver,  selenium,  and 
tellurium. 

Slag,  containing  arsenic,  antimony,  and  similar 
readily    oxidised    metals. 

The  formation  of  matte  may  be  largely  reduced 
by  roasting  the  dried  slimes  before  melting  and 
dissolving  out  the  oxides  of  copper  as  sulphate. 
The  base  bullion  is  refined  in  a  small  reverberatory 
furnace  with  basic  hearth  by  the  use  of  air  under 
pressure,  and  nitn».  Part  of  the  slag  is  returned 
to  the  anode  furnaces,  part  remelted  to  cause  a 
separation  of  entangled  prills  of  metal,  and  the 
remainder    recharged    into    the    refining    furnace. 

Silver  is  parted  from  gold  usually  by  an  electro- 
lytic process,  the  gold  slimes  being  treated  for  the 
recovery  of  platinum  and  palladium.  The  flue 
dust  from  the  silver  refinery  is  leached  and  the 
selenium  recovered  by  reduction  with  sulphur 
dioxide. 

When  the  anodes  assay  99%  and  over,  the  re- 
mainder may  contain  any  proportion  of  arsenic, 
nickel,  etc.,  if  the  electrolyte  contains  from  2-5 
to  3%  copper  and  12  %  free  sulphuric  acid.  Purifi- 
cation of  the  electrolyte  may  be  effected  by  divert- 
ing a  proportion  every   day  into  separate   tanks 
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containing  Insoluble  anodes.  Coppei  and  arsenic. 
etc.,  are  deposited  under  special  conditions  at  the 
cathode  in  a  loose  condition. 

Daring  tin-  ] :ess  of  electrolysis,  tin-  solution, 

if  stationary,  will,  owing  t"  the  differential  rates 
at  which  the  anode  passes  into  solution  ami  the 
copper  deposits  on  the  cathode,   become  hetero- 

geni s  in  composition,     There  is  a  tendency    to 

stratify  or  form  layers  of   various  compoaitionB. 

In    order    to    avoid     this     strat  itii  ation.     with    its 

attendant  troubles  of  short  circuiting,  disintegra- 
tion of  anodes,  irregularly  shaped  cathodes,  etc., 

the  electrolyte  i,  usually  circulated.  The  rate  of 
circulation  is  important,  as  if  too  slow,  the  stratifi- 
cation is  not  oi.\  iated  and  if  too  rapid  the  cathodes 
are  contaminated  by  the  suspended  slimes,  thus 
lowering  their  put  it>  and  resulting  in  losses  of  the 
precious  metals. 

Pyne  "  Solution  stratification  as  an  aid  in  the 
purification  of  electrolytes,")  Amcr.  Electro- 
chemical Society,  1915)  proposes  to  take  advan- 
tage of  this  stratifying  tendency  in  order  to  secure 
a  low  copper  content  in  the  daily  portion  with- 
drawn for  purification,  and  thus  dispense  with  the 
operation  of  one  of  the  two  sets  of  insoluble  anode 
tanks.  This  is  effected  by  having  two  outlets, 
one  at  the  bottom  and  one  at  the  top,  and  so 
regulating  the  inlet  Bow  that  a  weak  solution 
withdrawn  from  the  upper  outlet  is  delivered  to 
the  insoluble  anode  tanks,  while  the  strong  solution 
withdrawn  from  the  lower  outlet  is  returned  to  t he- 
circuit. 

Schroder  (Australian  Mining  Standard.  1910. 
44,  pp.  o.V.i  to  660.  and  1911,  45,  pp.  7  to  8)  found 
that  the  loose  cathode  deposit  in  the  second  set 
of  insoluble  anode  tanks  contained  Cu  71",,.  As 
3-5%,  Bi  1-6%.  The  firm  cathodes  were  nut  *■• 
impure,  containing  Cu  98-2°, ,.  As 0-18%,  BiO-25%. 

Influence    of    impurities    on    conductivity. 

The  table  below  gives  analyses  and  physical  pro- 
perties of  some  well-known  brands  of  commercial 
copper.  An  examination  of  the  figures  given  will 
reveal  the  variety  of  the  impurities  and  the  minute- 
ness of  the  proportion  in  which  these  impurities 
exist.     Thus  it  i>  necessary  that  the  chemist  whose 


a  study  of  the  figures,  it  is  hardly  possible  that  the 
oxygen  content  could  be  so  low  in  « irebar-copper 
a*  i-  shown  in  two  rases  quoted  by  (oiillet.  It 
is  notorious  that  the  extremely  pure  electrolytic 
copper  produced  in  the  United  states  requires 
h>~  oxygen  than  the  less  pure  European  brands, 
but  the  author  has  never  found  by  direct  deter- 
mination proportions  of  oxygen  bo  low  as  0-0191 
and    0-0098%   in    commercial   copper. 

The  conductivity  of   two  samples  of  Laic j • , .  - 1- 

is  given  as  over  1 0 1  *-'.,.  in  spite  of  the  presence  of 
0-07",,  of  silver,  which,  according  to  Addicks, 
won  Id.  per  ae.  lower  t  he  conduct  i\  it  \  t"  practically 
luo",,.  Arsenic,  iron,  nickel,  and  sulphur  are  also 
present,  and  considerably  more  oxygen  than  in 
the  samples  quoted  by  Guillet,  yet  the  conductivity 
i-  Bupenor  to  that  of  Quillet's  purer  samples. 

Sobnan  states  that  the  conductivity  of  cast 
copper  is  about  :!•.">",,  lower  than  that  of  annealed 
wire.  The  author  is  not  prepared  to  accept  tliis 
figure,  but  judging  b\  the  results  of  his  annealing 
experiments,  showing  the  breaking  up  of  continuity 
of  the  eutectie  and  pausing  coalescence  of  the 
cuprous  oxide  globules,  as  already  described,  it  would 
appear  that  some  improvement  in  conductivity 
might  be  expected  to  accompany  such  structural 
change.  The  increase  in  density  as  a  result  of 
the  closing  up  of  pores  by  rolling  and  drawing 
Would  also  contribute  towards  increase  of  conduc- 
tivity. 

The  influence  of  oxygen  both  throughout  the 
refining  process  and  as  a  permanent  constituent  of 
the  finished  metal  is  of  profound  importance. 

It  may  be  accepted  as  an  indisputable  fact  that 
there  is  at  present  no  known  method  of  producing 
commercial  ingots,  wirebars,  etc.,  of  copper, 
having  a  level  surface  other  than  by  the  process  of 
"  poling."  This  process,  as  the  author  has 
already  indicated,  introduce-  gases  into  the  copper 
which  oppose  the  natural  shrinkage  of  the  m.-t.il 
and  in  the  proportion  necessary  for  the  production 
of  "  tough-pitch  "  copper  do  not  have  an  appn-.  ia- 
ably  harmful  influence.  Any  such  influence  is 
either  mitigated  by  the  subsequent  mechanical 
t  reatment  of  the  metal  or.  if  the  copper  i-  destined 
to    be    used   for    making    alloys,     eradicated    by 
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duty  it  is  to  make  analyses  of  modern  brand-  of 
copper  must  be  a  man  of  first-class  training  and 
considerable  exp.-i  ience. 

There  is  one  feature  of  the  analyses  thai  calls 
for  criticism  and  that  is  the  reporting  of  the  oxygen 
content  by  difl  As  may  be  gathered  from 


remelting.     It    has    been    shown    that     "poling" 

removes  the  excess  of  oxj  gen  in  a  furn.-n  ■■  • 

and  it    i-    now    necessary    to    explain   thai    if  th.- 

-   w.-re   continued    until   the   last     tra 
oxygen  were  removed,  the  resulting  metal  would 

.  erpoled  "  and  unfit  forusefoi  two  reasons :■— 
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(1 )  The  copper  would  contain  too  much  dissolved 
s,  and  all  ingots  or  castings  would  be  spongy  owing 
the  release  of  such  gas  during  solidification. 

(2)  The  protective  influence  of  the  oxygen  which 
ist  of  necessity  remain  in  the  "  tough-pitch  " 
pper  extends  beyond  the  checking  of  gases 
>m  dissolving  in  excess  to  the  neutralising  of 
e  harmful  effects  of  certain  impurities. 

"Kius  all  furnace-refined  copper  will  contain 
me  oxygen  in  the  form  of  cuprous  oxide,  and  the 
ithor  is  convinced  that  the  lower  the  oxygen 
ntent  can  be  kept,  with  safety,  the  better,  since 
th  the  useful  functions  already  mentioned  the 
•finical  advantages  of  oxygen  cease. 
The  influence  of  oxygen  on  the  conductivity  of 
pper  for  electrical  purposes  has  been  dealt  with 
r  Addicks  (Trans.  Amer.  Inst.  Min.  Eng.,  1900, 
i,  IS).  T.  Johnson  (Proc.  Birmingham  Metall. 
ic,  190(5),  and  ITofman,  Hayden,  and  Hallowell 
'rans.  Amer.  Inst.  Min.  Eng.,  1907,  38,  147). 
idicks  and  the  last-mentioned  investigators 
■ove  that  the  electrical  conductivity  of  electrolytic 
■pper  is  improved  by  the  presence  of  a  certain 
lall  quantity  of  oxygen.  Addicks,  indeed,  after 
vestigating  the  influence  of  a  large  number  of 
lpurities,  found  that  oxygen  alone  has  a  bene- 
:ial  influence,  but  beyond  that  proportion  which 

usually  found  in  "  tough-pitch  copper,  the 
inductivitv  again  commences  to  fall.  The  author 
'.  Inst.  Metals,  No.  1,  1912,  pp.  242-243)  has 
iggested  that  this  influence  of  oxygen  is  not  a  direct 
it  an  indirect  one,  the  oxygen  having  the  ability 
»  change  the  condition  in  which  certain  impurities 
i  minute  traces  exist  in  copper.     If,  for  instance, 

trace  of  antimony  (of  the  order  of  0-002  %)  is 
mtained  in  electrolytically-deposited  copper, 
le  antimony  will  be  retained  in  solid  solution 
i  the  copper  if  melted  down  free  from  access  of 
Eygen,  and  the  copper  in  consequence  will  not 
assess  its  highest  possible  conductivity 

The  admission  of  a  small  percentage  of  oxygen, 
owever,  affects  the  condition  in  which  antimony 
m  exist  in  copper  as  shown  by  the  author  (J. 
ist.  Metals,  No.  2,  1912).  Greaves  (J.  Inst, 
[etals,  No.  1,  1912)  has  also  shown  that  the 
lectrical  conductivity  of  antimonial  copper  is 
ightly  raised  by  the  addition  of  oxygen. 

Therefore,  it  is  not  surprising  that,  by  preventing 
)me  of  the  antimony  from  entering  into  solid 
ilution  as  dissolved  Cu3Sb — in  which  condition  it 
oubtless  exerts  its  maximum  deleterious  effect — 
he  oxygen  indirectly  improves  the  electrical 
onductivity. 

Naturally,  that  antimony  which  was  prevented 
ram  entering  into  solid  solution  was  combined 
rith    oxygen    in    certain    proportions,     forming 

oxidules  "  or  isolated  particles  which  would  not 
ffer  the  same  resistance  to  the  passage  of  an 
lectrical  current  as  the  antimony  would  do  when 
ontained  in  solid  solution. 

The  figures  of  Addicks  are  interesting  and  are 
iven  below. 


Oxygen. 

Elec.  conductivity. 

% 
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0-100 
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nii-4 

100-5 

Influence  of  arsenic  upon  electrical  conductivity. 

Addicks,  T.  Johnson,  and  Iliorns  and  Lamb 
lave  given  some  attention  to  this  subject  and 
Jthough  there  is  some  disparity  between  their 
esults,  they  all  agree  that  small  quantities  of  arsenic 
ire  absolutely  fatal  in  copper  required  for  electrical 
imposes.  A  selection  of  results  is  given  here- 
with:— 


Percentage 

Electrical 

of  arsenic. 

Investigator. 

conductivity. 

% 

0-004 

Addicks. 

99-6 

0-007 

Addicks. 

96-8 

0-013 

Addicks. 

93-2 

0-04 

T.  Johmon. 

92-4 

0-05 

Hiorns  and  Lamb. 

79-4 

0-06 

T.  Johnson. 

82.-0 

0-093 

Hiorns  and  Lamb. 

69-5 

0-14 

Addicks. 

62-  : 

0-1*2 

Hiorns  anil  Lamb. 

64-1 

It  will  be  noticed  that  the  last  result  of  Hiorns 
and  Lamb  disturbs  the  comparatively  satisfactory 
agreement  between  the  previous  results.  Such 
discrepancies  as  exist  are  probably  explainable 
by  the  fact  that  none  of  the  investigators  attempted 
to  determine  the  amount  of  oxygen  (if  any)  in  their 
alloys.  That  this  element  can  affect  the  influence 
of  arsenic  on  the  conductivity  of  copper  has  been 
shown   by  Greaves  (J.  Inst.  Metals,  No.  1,  1912). 

The  following  is  an  example  from  Greaves' 
paper  : — 


Composition. 

Relative 
conductivity. 

(Copper- 100). 

Relative 
conductivity. 

Oxygen. 

Arsenic. 

Copper-arsenic 
without  oxygen. 

Of  ' 

0-10 

0-49 

n 

35-2 

42-4 

The  most  systematic  study  of  the  influence  of 
impurities  on  conductivity  has  been  made  by 
Addicks  and  a  review'  of  his  results  establishes  some 
important  points  in  connection  with  the  relations 
between  influence  on  conductivity  and  structural 
condition. 

A  large  number  of  the  elements  have  a  compara- 
tively slight  effect,  whilst  some  have  an  effect 
which  seems  out  of  all  proportion  to  the  minute 
quantities    involved. 

If  these  elements  are  classified  according  to  their 
physico-chemical  behaviour,  when  alloyed  with 
copper,  some  clue  will  be  afforded  as  to  the  reasons 
for  their  differing  influences  on  conductivity. 

Group  1.  Elements  which  exist  as  insoluble 
constituents,  either puremetal orcompound,  viz. : — 
Lead,  bismuth  (as  pure  metals),  oxygen,  sulphur, 
tellurium    (as    compounds). 

Group  2.  Those  which  enter  into  solid  solution 
but  not  as  intermetallic  compounds,  viz.  : — Silver, 
gold,  zinc,  iron,  tin,   (cadmium  ?). 

Group  3.  Those  elements  which  enter  into  solid 
solution  as  compounds,  viz.  : — Antimony,  silicon, 
phosphorus,  arsenic,  aluminium. 

It  will  be  seen  that,  roughly,  this  grouping  of 
the  elements  has  a  connection  with  influence  on 
conductivity. 

The  specific  resistance  of  the  individual  element 
is  not  an  index  as  to  its  influence  on  conductivity 
(cf.  figures  for  silver  and  lead),  nor  is  its  place  in 
the  Periodic  Table  of  Mendeleeff,  nor  its  atomic 
volume. 

The  author  does  not  put  forward  his  grouping 
as  a  complete  solution  of  the  problem,  but  it 
appears  to  be  a  step  towards  establishing  a  solution. 
Other  factors  which  probably  enter  into  the  ques- 
tion are  the  specific  resistance  of  the  elements,  and 
of  the  compounds  which  are  held  in  solid  solution. 
For  instance  the  intensity  of  the  effect  produced 
by  silver,  gold,  zinc,  and  iron  increases  in  the  order 
of  these  metals  in  the  tabic-  of  conductivities. 
Tin  appears  to  act  in  an  exceptional  way. 

The  most  striking  fact,  however,  is  the  profound 
depression  of  conductivit  y  produced  by  an  impurity 
which  enters  into  solid  solution  as  a  compound,  e.g. 
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phosphorus  as  di|P,  arsenic  as  CuaAs,  aluminium 
a-  (u,  \1.  and  antimony  as  Cu,Sb. 

In  this  category  silicon  arts  in  an  exceptional 
manner  as,  according  to  Vigouroux  and  Lebeau 
(Comptes  Bendus,  1906,142,81  and  l54)itforms 
the  compound  »'u,si,  which  enters  into  solid 
solution. 

The  impurities  given  in  Group  I,  which  eaast  as 
insoluble  constituents,  have  an  influence  on  con- 
ductivity  roughlj  proportional  to  the  quantity 
present,  which  is,  in  commercial  electrolytic 
copper,   practically  negligible, 

Influcii,  ilingvpon  cold-rolled  copper. 

In  a  most  interesting  paper  by  Bardwell 
(Hull.  Amer.  Inst.  Min.  Eng.,  101 1.  2"~r>)  the  effect 
of  annealing  temperatures  on  electrical  conductivity 
and  the  mechanical  properties  is  described. 

Six  cold-rolled  rods  of  copper,  the  oxygen  rout  nit 
of  which  varied  between  0-036  and  0-070 %,  were 
annealed  in  an  electrically  heated  muffle.  There 
was  a  great  similarity  in  the  behaviour  of  all  six 
specimens.  A  very  small  increase  in  electrical 
conductivity  is  produced  until  a  temperature  of 
300°  C.  is  reached,  at  which  temperature  the 
increase  is  extremely  rapid,  reaching  a  maximum 
at  430  «'.  Above  650  »'.  there  is^a  marked 
falling-off  in  conductivity. 

This  falling-off  in  conductivity  as  a  result  of 
annealing  at  ton  high  a  temporal  tire  is  a  result  which 
one  would  scarcely  have  been  led  to  expert  from  a 
knowledge  of  works  practice.  There  is  m>  indica- 
tion gh  en  that  the  electrical  conductivity  would  be 
recovered  by  subjecting  the  over-annealed  samples 
to  further  cold-drawing  and  annealing  at  a  safe 
temperature.  The  increase  in  conductivity  at 
300  ('.  occurs  conjointly  with  a  rapid  fall  in  tensile 
strength  and  increase  in  elongation.  These  points 
are  well  brought  out  in  the  curves  in  Fig.  3. 
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Vii,.  3.      Variatio  >   •'  Physical  1'ropcrlics  of  Copper 
Wire  irii/i  Variations  in  Annealing  Temperatun 

The  falling  off  in  conductivity  at  high  annealing 

temperature  is  so  serious  as  to  call  for  further 
investigation  and  confirmation. 

Credner  (Z.  phyedk.  Chem.,  1913,  82,  157) 
attributes  the  increased  resistance  of  a  stretched 
wire  to  the  orientation  of  the  lamella-.      1 1 » -  claims 

that   then-  i~  no  evidence   of    the    formation  of  an 

amorphous  phase.  Torsion  or  bending  is  said  to 
produce  cavities  with  accompanying  increase  of 

i      istance    which    i-    not    removed     by    annealing. 

Bardwell  point-,  out  that  twinning  Is  conspicuous 
in  the  crystals  of  annealed  copper,  the  appearance 
of  "  polysynthetic  "  twin  crystals  coinciding  with 
decrease  in  c [activity  and  elongation, 

The    author    is    of     tl pinion     that     until    a 

rational  and  generally  accepted  explanation  of  the 


hardening  of  metals  by  cold  work  is  established, 
the  increase  in  electrical  resistance  accompanying 
that  phenomenon  cannot  be  satisfactorily  explained. 

In  conclusion,  it  may  safely  be  said  that  there 
appears  to  be  no  prospect  of  any  marked  improve- 
ment in  the  purity,  quality,  and  conductivity 
of  electrolytic  copper  if  produced  under  the  best 
modern  conditions.  « 

Conductivity  is  affected  adversely  by  heat.  i>y 
impurities,  and  by  hard  drawing.  Of  no  single 
element  can  it  be  said  that  its  introduction  to 
copp.-r  has  any  other  effect  than  a  lowering  of 
electrical  conductivity.  In  the  case  of  oxygen, 
its  power  of  altering  the  chemical  condition  in  which 
other    impurities    exist     and    tints    lowering    their 

power  of  resistance  may  bring  about  a  corres- 
ponding gain  in  conductivity,  which  may  more 
than  onset  the  loss  of  conductivity  caused  by  the 
oxygen  qua  cuprous  oxide.  Those  impurities 
which  are  most  detrimental  to  the  working  proper- 
ties of  copper  have  least  effect  upon  electrical 
conductivity.  There  is  (according  to  Bardwell) 
a  critical  annealing  temperature  range  beyond 
which  a  falling-off  of  conduct  i\  it  y  may  be  expected. 


The  papers   by   Dr.   Lantsberry  and   Mr.   K-nt 
Smith   will    he   published   later. 


discussion  on  patent  law  reform. 

Dr.  A.  IIes,  in  opening  the  discussion,  said: — 
A  good  many  people  are  taking  an  interest  in 
Patent  Law  reiorm  now.  who  gave  no  attention 
to  this  rather  dry  and  uninteresting  subject  a  few 
years  ago.  The  fact  is.  the}  are  at  last  realii 
that  much  that  is  not  quite  satisfactory  in  our 
industrial  position  may  perhaps  be  due  to  our 
Patent  Laws,  which  work  in  some  respci  ts  a] 
rather  than  in  favour  of  this  country  as  a  whole. 
Gradually  a  system  has  arisen  which  has  tends! 
more  and  more  to  obscure  the  original  and 
important  object  of  a  Patent  I.tw.  the  furthering 
of  new  industries  in  the  country  -'ranting  this 
greatest  of  monopolies.  And  when  you  come  to 
think  of  it.  it  is  not  so  very  surprising  that  this 
should  have  happened.  The  formulating  of  the 
laws,  their  interpretation  and  administration,  arv 
almost  necessarily  left  to  what  may  be  broadly 
described  as  certain  professional  elements,  par- 
ticularly to  lawyers  and  patent  agents,  many  of 
whom  naturally  look  upon  these  questions  from 
an  entirely  different  point  of  view  to  that  of  the 
business  man  and  manufacturer.  For  the  former 
is  primarily  concerned  in  looking  after  the  interests 
of  his  clients  and  incidentally  his  own.  for  which 
no  one  can  legitimately  blame  him.  And  yet  this 
is  no  doubt  partly  responsible  for  a  good  deal  that 
is  unsatisfactory.  In  the  formulating  of  new 
measures    and    recommendations,    manufacturers 

and  business  men  have  rarely  I n  consulted 

if  they  have,  their  views  have  generally  been  sub- 
ordinated   to   those   of   the    professional    elei 
And  who  has  guarded  the  interests  ,.f  the  State? 
Practically   no  one.     Hence  have  arisen  some  ol 

the    worst    aluises. 

In  no  department  has  this  been  more  ap] 
than  in  the  much-discussed  question  of  .  ompulsorj 
working  and  licences.  About  30  years  ago  these 
subjects  he..-, m.-  what  1  believe  Americans  would 
i  all  live  ones  in  the  Manchester  Chamber  ol 
Commerce,   and   they   have  continued   to  occupj 

the  attention  of  its  Engii ring. and  especially  it* 

Chemical,  Section,  almost  ever  -iie  e.    ^Vc  worked 
for  vears  and   years,   trying  to  get    the   lie 
Trade    to    realise    the    need    for    the     reforms    »• 
advocated,  particularly  in  respect   to  compulsor) 
working,      l-inally,    we    came    within    mea 
distance    of    success.      It    was    when    our    p 
Prime   .Minist.-r  was   President    of   the    Board  ■' 
Trade.     With     that     extraordinarily     quick    |"  i 
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caption  that  is  his,  he  saw  at  once  the  great  possi- 
bilities of  benefit  to  this  country  if  the  measures 
for  which  we  stood  were  adopted.  The  1907  Act 
embodied  these  measures,  and  had  Mr.  Lloyd 
George  remained  a  little  longer  at  the  Board  of 
Trade,  we  should  not  to-day  have  to  ask  for  a 
reversion  to  the  condition  of  things  in  respect  of 
the  compulsory  working  clauses  which  obtained 
and  were  incorporated  in  that  1907  Act,  but 
which  were  rendered  so  largely  nugatory  by  a 
judgment  of  Lord  Parker  shortly  after  that  Act 
was  passed. 

Well,  now,  since  the  war  the  eyes  of  a  great 
number  of  people  have  been  opened  to  the  mistake 
of  granting  foreign  owners  of  British  patents  all 
those  great  and  far-reaching  privileges  that  a 
patent  monopoly  confers  without  exacting  from 
them  any  sort  of  countervailing  advantage  to  this 
country.  We  were  really  working  under  the  most 
quixotic  form  of  protection  imaginable,  viz.,  the 
protection  of  the  foreign  holder  of  British  patents 
to  the  detriment  of  the  home  manufacturer.  The 
former  secured  his  patent  in  order  to  prevent 
manufacture  here,  not  in  order  to  establish  a  new 
industry,  far  and  away  the  most  important  reason 
for  the  granting  of  a  patent  monopoly.  The 
German  owners  of  British  patents  were,  needless 
to  say,  fully  aware  of  those  benefits  to  themselves. 
[t  is  not,  therefore,  surprising  to  find  that  they 
were  the  most  embittered  opponents  of  any 
measures  destined  to  alter  the  laws  in  the  direction 
iesired  by  the  Manchester,  as  well  as  by  the 
Associated  Chambers  of  Commerce.  For  years 
s,nd  years  every  device  was  used  to  prevent  the 
ittainnient  of  the  objects  the  latter  had  in  \iew. 
rhis  went  so  far  that  I  understand  representations 
were  made  that  if  we  changed  our  laws  in  the 
iirection  of  enforcing  compulsory  working  this 
would  inevitably  lead  to  retaliation.  It  is  amusing 
that  this  threat  was  used  by  the  representatives 
oi  those  German  concerns  who  themselves  had  at 
the  time  clauses  in  their  Patent  Act  far  more 
stringent  than  ours. 

The  question  is  frequently  asked  why  will  not 
compulsory  licences  do  instead  of  compulsory 
working  !  The  former  were  tried  here  for  a  great 
many  years  and  were  a  complete  failure,  i.e., 
practically  no  licences  were  applied  for  over  a  period 
of  at  least  20  years.  The  principal  reason  was  that 
most  chemical  patents  require  years  of  experience 
in  working  before  they  become  a  commercial 
success.  Suppose  indeed  after  a  long  period  one 
were  to  obtain  a  licence  for,  say,  a  complicated 
chemical  process,  all  one  would  get  would  be  almost 
useless.  To  have  an  industrial  success,  the  licensee 
would  have  to  devise  special  plant  and  all  kinds  of 
ingenious  contrivances,  which  count  for  so  much 
in  the  successful  carrying  out  of  an  invention. 
These  the  foreign  patentee  would  know  but  there 
would  be  nothing  to  compel  him  to  divulge  them 
to  the  licensee.  The  patentee  would  be  years 
ahead  in  any  case  and  would  consider  it  quite 
natural  to  hamper  and  delay  the  licensee  in  every 
conceivable  way.  Unless  indeed  the  latter  had 
the  goodwill  of  the  patentee,  which  was  rather 
unlikely  after  a  big  fight  in  the  Law  Courts  involv- 
ing great  expense  in  time  and  money,  all  the 
licenses  would  finally  get  would  not  be  worth 
having.  How  many  chemical  patents  are  there 
that  are  worked  strictly  in  accordance  with  the  final 
specification !  Hardly  any,  those  who  have  most 
experience  will,  I  feel  sure,  admit.  This  is  an 
explanation  why  so  much  of  the  legislation  of  the 
past  decades  in  this  respect  has  been  a  failure  and 
why.  in  fact,  compulsory  licences  were  not  sought. 
{To  prevent  and  forestall  criticism  may  I,  however, 
make  the  reservation  that  what  I  have  just  stated 
does  not  apply  to  war  time,  wheu  of  course  a  totally 
different  condition  of  tilings  obtains.) 

The  question  is  sometimes  put,  What  beneficial 
results  can  you  point  to  as  the  result  of  the  intro- 


duction of  compulsory  working  ?  Well  I  can  cite 
many  instances  of  industries  that  have  been 
started  in  this  country  as  a  result  of  the  1907  Act 
or  in  anticipation  that  eompulsorv  working  would 
be  introduced  and  effectively  carried  out.  I  will 
only  mention  the  following  :Linotvpe  machinery, 
the  British  Westinghouse  Co.,  the  British  Shoe 
Machinery  Co.,  the  Diesel  engine  manufacture, 
artificial  silk,  artificial  stone  and  tiles  (Hatschek 
patents),  safety- razors,  metallic  filament  lamps, 
cinematograph  films,  gramophones,  cash  registers. 
artificial  indigo,  and  a  few  pharmaceutical  and 
artificial  food  products.  However  if  there  were 
only  the  well-known  case,  of  artificial  indigo,  I 
think  that  would  in  itself  show  how  beneficial  and 
|  in  fact  essential  it  is  that  there  should  be  com- 
|  puLsory  working.  I  have  gone  into  this  case  so 
fully  elsewhere  that  I  feel  it  is  unnecessary  to 
recapitulate    the    details    here. 

It  should  always  be  borne  in  mind,  that  the  com- 
pulsory working  clauses  in  the  1907  Act  were  only 
effeetively  in  force  for  about  15  months,  i.e.  until 
Lord  Parker's  judgment.  Further  there  is  this 
most  important  consideration,  emphasised  by  the 
Comptroller-General  in  1914,  viz. — that  he"  had 
good  reason  for  believing  that  the  fear  of  revocation 
of  foreign-owned  British  patents  worked  abroad 
and  not  here  had  resulted  in  a  good  many  foreign 
patentees  granting  licences  on  reasonable  terms  to 
British  manufacturers  to  work  their  patents  here. 
I  am  afraid,  however,  that  this  applies  chiefly 
to  mechanical  patents  and  not  to  chemical  ones. 
The  latter  are  now  a  days  often  exceedingly 
complicated  and  to  make  them  an  industrial 
success  needs  years  of  intricate  study  and  the 
devising  of  complicated  machinery  and  the  dis- 
covery of  ways  and  means  of  carrying  on  all  kinds 
of  operations,  which  the  patentee  knows  but  does 
not  communicate  to  the  licensee.  If  the  patentee 
had  to  work  here  himself  he  would  take  care  to 
work  under  the  most  approved  conditions  known 
to  him,  and  then  on  the  expiry  of  the  patent  the 
manufacture  would  be  established  here  on  sound 
and  competitive  lines,  instead  of  becoming  a  per- 
manent   monopoly    abroad. 

A  very  important  point  is  also  that  compulsory 
working  is  more  essential  for  us  in  this  country 
than  anywhere  eise.  For  where  you  have  protec- 
tive duties  and  industrial  conditions  are  also  other- 
wise favourable,  it  is  manifestly  to  the  patentee's 
interest  to  work  his  patent  in  that  country  himself 
or  grant  licences  to  existing  manufacturers,  giving 
the  latter  all  the  benefit  of  his  acquired  knowledge 
beyond  what  is  contained  in  the  patent  specifica- 
tion. But  under  our  system  of  fiscal  policy  a 
foreign  patentee  had  not  that  inducement  to  manu- 
facture here.  So  we  needed  the  spur  of  compul- 
sory working  to  induce  him  to  do  so  on  the  penalty 
of  losing  his  patent  if  he  failed  to  comply.  Only 
thus  was  it  possible  to  counteract  the  positive 
evil  that  had  grown  up,  whereby  the  granting  of 
a  patent  to  a  foreigner  who  worked  it  in  his  own 
country  but  not  here,  resulted  in  the  worst  form 
of  protection  imaginable — a  protection  and  a 
monopoly  in  favour  of  the  foreigner,  generally 
a  German,  to  the  detriment  of  the  British  manu- 
facturer and  to  the  serious  loss  and  inconvenience 
of    this    country    generally. 

Now  to  make  the  compulsory  clauses  really 
effective  we  must  revert  to  an  interpretation  of 
them,  that  existed  prior  to  Lord  Parker's  judgment 
in  the  Hatschek  case.  The  onus  of  proving  non- 
working  or  inadequate  working  here  of  British 
patents  worked  abroad  rested  until  then  on  the 
patentee.  The  need  for  this  was  already  clearly 
stated  by  Mr.  Lloyd  George.  Then  came  tliis 
unfortunate  judgment  of  Lord  Parker.  The 
arguments  used  for  putting  the  onus  of  proving 
inadequate  working  on  the  applicant  for  revoeatic  ill 
were  mainly  on  the  grounds  that  it  is  unreasonable 
to    call    upon    a    defendant    (the    patentee)    to 
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prove  or  disprove  plaintiff's  case.  This  really 
reduces  the  clause  to  an  absurdity.  For  it  is 
obvious  that  all  the  patentee  has  to  do  is  to 
refuse  any  information  as  to  adequate  manu- 
facture here,  and  how  then  is  applicant  t"  proceed 
to  discover  the  facta  1  He  may  produce  one  witness 
after  another  t"  say  that  he  is  unaware  of  any 
manufacture  in, this  country,  but  that  isnoprool 
« « i  non-working.  As  the  patentee  escapes  revoca- 
tion of  his  patent  if  he  works  il  here  on  an  adequate 
.  he  should  be  prepared  to  justify  his  plea  and 
prove  that  he  manufactures  here  or  that  there  is 
a  good  cause  whv  he  does  uot  manufacture  here. 
Then  as  to  the  contention  that  it  would  be  contrary 
to  the  first  principles  of  English  law  that  defendant 
should  i"-  called  upon  to  prove  or  disprove 
plaintiff 's  case,  there  are  Burely  innumerable  ca 
where  this  is  don,.  Thus  take  the  trader  who 
applies  to  the  Railway  Commissioners  for  a  lower 
rate  and  is  entitled  to  call  upon  the  Railway  Co. 
(defendant)  to  prove  that  the  rate  i-  a  reasonable 

• Or  take  the  case  "i   the  law  in  regard   to 

i\,-is  of  stolen  goods,  where  the  obligation  of 
accounting  for  the  possession  is  thrown  upon 
the  supposed  receiver  (defendant).  Or  the  ease 
..i  the  publican  who  as  defendant  has  to  show 
justification  for  serving  men  who  may  be  drunk, 
rather  than  placing  the  onus  of  proof  on  the  police. 
hi  again  the  applicant  for  revocation  ought  to 
have  the  same  means  of  discovery  as  any  plaintiff 
in  a  Chancery  suit,  viz..  by  interrogatories. 

It  is  of  the  utmost  importance  thai  a  small 
amending  Act  be  passed  whereby  the  onus  of 
proof  of  working  is  again  put  on  the  patentee. 

When   this   has    I n    done   we   shall    revert   to   the 

eondition   of   things   that   was   contemplated    by 
Mr.  Lloyd  George  in  his  Act  of  1907. 

In  my  advocacy  1  am  primarily  concerned 
for  what  I  regard  as  the  benefit  of  the  Stat.-,  which 
ultimately  means  all  of  us.  I  should  like  us  to 
revert  in  fact  to  the  original  Patent  Act.  the  Statute 
of  .Monopolies.  My  principal  object,  I  confess,  is 
to  do  all  I  can  to  stop  what  has  been  going  on  so 
long  on  a  very  large  scale,  i.e..  Germans  taking 
patents  here  to  prevent  manufacture  here, 
working  them  abroad  however,  we  thus  creating 
a  proti  cted  market  for  them  there,  at  our  expense, 
fostering  their  industries  and  damaging  ours. 

It  should  not  be  enough  that  part  of  the  inven- 
tion should  be  worked  here  but  the  whole  of  it. 
Thus  did  the  Comptroller-General  decide  in  an 
action  for  revocation,  I  think,  in  1909.  The 
importance  of  insisting  on  this  will  be  apparent 
to  all  who  have  had  close  knowledge  of  what 
happened  at  the  Outbreak  of  the  war.  when  one  of 
the  difficulties  was  not  so  much  the  production  of 
certain  patented  products  but  the  impossibility 
of  obtaining  certain  intermediate  substances 
necessary  for  the  manufacture  of  the  former. 

1  hope  I  have  made  it  clear  that  those  of  us  who 
advocate  revocation  do  so  not  because  we  desire 
to  destroy  the  patent  but  solely  to  enable  us  to 
use  the  threat  of  revocation  of  British  patents 
worked  abroad   but    not  here. 

Had  we  really  insisted  on  this  years  ago  in  the 

e  of  chemical  patents  we  should  to-day  have 
an  organic  chemical  industry  rivalling  that  of 
Germany.  I  dispute  absolutely  that  it  is  primarily 
a  question  of  education.  If  the  patent  law  had 
been  what  the  Associated  chambers  of  Commerce 
have  asked  for  two  or  more  decades  ago  there 
would  have  been  plenty  of  suitably  trained 
Knglish  chemists  to  oarry  on.     A  demand  creates 

a  Supply.      With  a  big  demand  for  these  chemists 

the    Universities    and    higher   Technical    Colleges 

would  have  trained  chemists   not    only  as  capable 
and    brilliant     as    they    have    in    the    past,    but    in 

numbers  fully  adequate  tor  the  requirements  of 

the   industry. 

Mr.   A.   G.    BLOZAM  said   that    Dr.    Bee   not   only 
anted    to    alter    the    Patent    Laws    but    also    to 


ain dish  the  principle  of  tree  trade.  Both  Germany 
and  Austria  had  altered  their  patent  laws  in  a 
manner  tliat  was  retaliatory.  As  regards  retalia- 
tion, he  mentioned  that  very  shortlj  after  the 
Patent  A.  t  of  L907  had  been  passed,  the  patent 
laws  of  Germany  and  Austria  had  been  altered  as 
regards  compulsory  working,  1  >  make  them  orres- 
pond  with  em  L807  Act  The  effect  was  I 
German  patents  granted  to  foreigners  would  be 
revoked  it  th<   process  were  worked  main!}  abroj  d. 

Dr.  Ki'i    said  that  the  German  system  of  com- 
pulsory working   had   been   originally  even  more 

se\  el  e     t  IkI  II     OUTS. 

Mr.  J.  W.    HiNi  m.iv  said  that  in  taking  out   a 
patent  you  were  practically  giving  youi 

away.      The      State      got       the      benefit       entirely; 

the  man  who   worked   oiit    the  process   was   not 

protected.     It  was  time  they  had   spei 
for     inventors.     Recently     some     specia 

methods  had  been  sold  for  large  sums  ol  n  oi 
if    those    methods    had    been    patented    the}     would 
have  become  know  ii.  and  could  not   have  had  the 
same  value.      lb-  thought    that    some  Sta',-  action 
other  than  Patent  Law  v..;s  desirable  iii 
of  inventors. 


ECONOMY  OF  ACIDS  IN  METAL  TRADES.* 

BY  E.  KILBURN  SCOTT,  A.M.INST.C.E.,  M.INST.E.E. 
PART    I. NITRE    CAKE    INSTEAD    OF  ACID. 

The  acids  used  in  the  metal  trades  are  sulphuric 
acid  and  hydrochloric  acid  ;  a'liia  fortis,  a  mixture 
of  sulphuric  and  nitric  acids;  and  also,  since  the 
war.  a  solution  of  nitre  cake  sometime,  called 
"  sulphate   acid." 

Sulphuric  acid  may  be  divided  into  rectified  sul- 
phuri  -  (R.O.V.)  or  white  acid,  and  brown  sulphuric 
or  B.O.V.  At  one  time  a  good  deal  of  rectified 
acid  was  used  for  pickling.  espe<  ially  for  cartridge 
metal  and  copper,  but  it  is  now  practically  all 
absorbed  for  explosh  es  supplies.  Brown  sulphuric 
acid  is  still  obtainable  for  pickling  purpose- .  but 
only  in  limited  quantity.  Hydrochloric  acid  is 
principally    employed    for    the  hollow-ware    and  ■ 

galvanised    iron   trades,    but    some   makers   of   steel 
tubes  also  use  it. 

Aqua  fords  is  for  "  dipping  "  brass  articles,  and 
is  usually  made  up  of  0  parts  crude  sulphuric  acid, 
2  parts  crude  nitric  acid,  and  I  parts  of  water. 

After  losing  its  strength  slightly,  theaqua  t  artiste 
used  as  a  second  bath  ftissi  to  which  a  little  salt 
may  be  added.     It  finally  becomes  ordinary  pickle. 

Nitre  cake  is  a  waste  product  from  the  manufac- 
ture of  nitric  acid  and  consists  principallj  of  acid 
sodium  sulphate.  It  is  produced  in  very  large 
quantities  in  the  numerous  plants  which  have  been 
erected  or  extended  since  the  war,  for  making 
nitric  acid  for  explosives. 

As  obtained  from  nitric  acid  manufacture  it 
usually  contains  :>b",,  of  free  sulphuric  acid,  but 
may  have  35 %  or  even  more.  It  generally  also 
contains  1  %  to  L"\,  of  nitric  acid.  A  second 
source  of  nitre  cake  is  from  sulphuric  acid  manu- 
facture, and  in  this  case  the  cake  may  contain  21 
to  80%  of  free  sulphuric  acid. 

It  is  important  to  note  that  nitre  cake  vari 
and  even  that  made  by  any  one  firm  may  \ 
from  time  to  time  Mosl  of  it  now  consists  of  a 
mixture  of  acid  sodium  sulphate  and  sodium 
sulphate.  It  is  not  all  acid  sodium  sulphate  as 
used  to  be  the  case  when  plenty  of  acid  was 
available,  because  the  Government  insists  on  a 
minimum  of  sulphuric  acid  being  used  in  the 
manufacture  of  nitric  acid. 

•  Taken  as  read. 
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Analysis  of  nitre  cake  made  by  a  north  country 
firm  gave  : — ■ 

0 
o 

Sulphuric  acid    31*56 

Sodium  sulphate    63*90 

Moisture  3-S5 

Iron  and  aluminium  oxides     0*137 

Magnesium  oxide   0*190 

Insoluble      0*365 

Calcium  oxide  and  chlorides Traces 

The  amount  of  moisture  depends  on  how  long 
the  cake  has  been  exposed  to  weather.  When 
Freshly  made  there  is  no  moisture,  but  when  it  has 
been  standing  a  few  weeks,  even  if  under  cover,  the 
moisture  may  be  several  per  cent.  It  is  advisable 
to  use  nitre  cake  as  soon  as  possible  after  it  is 
made. 

At  one  time  nearly  all  nitre  cake  was  either 
dumped'  on  to  vacant  land  or  into  the  sea.  A 
considerable  amount  is  now  utilised,  however, 
especially  that  made  in  factories  near  to  industrial 
centres. 

I'tcs  for  nitre  cake.  Before  the  war, 
practically  the  only  uses  for  nitre  cake  were  for 
making  hydrochloric  acid.  Glauber  salts,  and  salt 
rake  ;  a  small  amount  was  also  sold  to  manure 
manufacturers,  and  to  glass  works. 

It  has  now  many  uses,  e.g.,  in  the  textile 
trades  it  is  used  for  -^Extraction  of  grease  from 
wool  suds  ;  extraction  of  grease  from  piece  scouring 
suds  ;  refining  of  grease  ;  stripping  colour  frorn 
tags,  for  making  shoddy  ;  removing  cotton  from 
mixed  fabrics  for  shoddy ;  dyeing  rags  in  the  shoddy 
;rade.  etc.  It  is  also  used  for  calico  bleaching,  in 
the  mineral  water  industry,  and  for  paper  making. 

Nitre  cake  had  been  tried  in  the  manufacture  of 
sulphate  of  ammonia,  one  sample  giving  : — 

% 

Ammonia     24-01 

Free  acid     0*88 

Moisture  2*70 

Sodium  sulphate    3-20 

which  corresponds  to  a  consumption  of  over  7  %  of 
nitre  cake,  equal  to  about  2  i  %  of  acid  saved. 

The  Sulphate  of  Ammonia  Association  recom- 
mends that  the  percentage  of  nitric  acid  in  the 
cake  should  not  exceed  0*05  °0,  and  the  amount  of 
nitre  cake  should  not  exceed  10  °0  by  weight  of  the 
acid  used. 

The  cake  is  dissolved  in  water  until  the  solution 
shows  100*  Tw.  (sp.  gr.  lo)  at  200°  F.  and  the 
mother  liquor  from  the  saturator,  used  for  dissolv- 
ing, is  run  into  the  saturator  as  hot  as  possible, 
and  continuously  with  the  acid. 

Handling.  When  freshly  made,  nitre  cake  is 
fairly  easy  to  handle,  but  when  wet  and  soggy  it  is 
inconvenient.  It  acts  injuriously  on  wood  and 
attacks  the  iron  work  of  carts  and  trucks,  and  as  a 
consequence,  ordinary  railway  rolling  stock  may 
not  be  used  for  conveying  it. 

When  stored  for  any  length  of  time,  it  should  be 
kept  under  cover,  for  if  rain  falls  on  it,  the  acid 
drainage  will  do  damage  to  foundations,  etc.  A 
suitable  floor  for  a  storage  room  is  asphalt  or  else 
stone  flagging  with  joints  asphalted.  The  floor 
should  be  sloped  and  provided  with  a  catch  pit, 
so  that  drainage  acid  can  be  collected  and  used  for 
making  solutions  or  sold  as  sulphate  acid. 

A  point  to  note  is  that  when  a  warm  solution  of 
nitre  cake  is  run  into  carboys  there  is  danger  of  the 
carboy  breaking  when  sodium  sulphate  crvstallises 
out. 

Nitre  cake  is  injurious  to  cloth,  and  therefore 
where  it  has  to  be  handled  by  workmen,  their 
clothes  must  be  protected  by  sacking  and  they 
should  wear  wooden  clogs.  For  protection  of  the 
hands,  pieces  of  sacking  may  be  used,  and  the  skin 
k.pt  well  greased,  but  the  best  protection  are 
rubber  mits  made  for  the  purpose  by  St.  Helens 
Cable  Co..  Ltd. 

Dissolving  nitre  cake.  The  use  of  nitre  cake 
with  which  this  paper   is  particularly  concerned, 


is  in  connection  with  metal  trades,  and  the  following 
notes  on  various  ways  of  preparing  the  solution  ma  \ 
be  of  interest. 

One  method  is  to  use  a  separate  bosh,  preferal  >ly  at 
a  higher  level  than  the  usual  pickling  boshes,"  so 
that  the  solution  can  gravitate  down.  The  water 
in  the  bosh  must  be  heated  by  a  steam  pipe  along 
the  bottom,  or  by  blowing  .-team  in  al  the  end; 
the  hotter  the  water  the  quicker  the  cak    .:i---'-,lves. 

Nitre  cake  can  be  thrown  into  the  bosh,  as 
received  from  the  suppliers,  but  it  dissolves  much 
more  quickly  when  broken  into  small  pieces  by  a 
spiked  hammer. 

The  solution  in  the  pickling  bosh  must  always  be 
kept  hot,  so  as  to  prevent  deposition  of  crystals  of 
sodium  sulphate  on  the  work.  This  is  more  espec- 
ially the  case  if  the  articles  to  be  pickled  are  cold. 

If,  after  the  solution  has  been  prepared,  it  is 
allowed  to  cool(as  for  example  during  a  week-end), 
sodium  sulphate  crystals  will  separate.  They 
should  be  shovelled  out  before  starting  work  again. 

A  great  deal  of  the  trouble  which  has  been 
experienced  with  nitre  cake  has  been  due  to 
users  not  knowing  how  to  get  rid  of  the  sodium 
sulphate  crystals.  As  mentioned  above,  com- 
mercial nitre  cake  of  to-day  is  not  simply  acid 
sodium  sulphate  but  is  a  mixture  of  that  with  the 
neutral  salt,  sodium  sulphate.  The  latter  can  be 
got  rid  of  by  making  a  solution  in  a  tank  at  a 
temperature  of  about  60°  Cent.,  and  then  letting 
it  cool  to  about  30°  Cent.  The  sodium  sulphate 
crystallises  out  and  the  solution  containing  the 
acid  is  then  drawn  off  from  the  top.  This  makes 
quite  a  good  substitute  for  brown  sulphuric  acid. 

The  crystals  of  sodium  sulphate  can  Vie  washed, 
after  having  been  moved  from  the  tank,  to  get 
rid  of  the  small  amount  of  acid,  and  this  slightly 
acid  liquor  then  used  to  make  the  solution  of  the 
next  bath. 

P'or  pickling  brass  the  solution  of  nitre  cake 
should  show  about  5  °0  of  sulphuric  acid  on 
titration.  Below  3%  is  too  weak  and  over  7% 
is  unnecessarily  strong. 

To  keep  the  pickle  up  to  strength,  supplies  of 
solution  are  added  as  required.  If  the  bosh  is  long 
enough,  a  portion  may  be  partitioned  off  at  one 
end  with  perforated  boards  and  fresh  cake  placed 
therein. 

Another  method  of  preparing  the  solution  is  to 
fill  barrels  with  nitre  cake  and  allow  water  to 
dribble  through.  By  filling  with  cake  and  water 
over  night,  a  supply  of  strong  solution  is  ready  by 
morning. 

In  Yorkshire  it  is  the  custom  to  make  a  hot  solution 
in  wooden  tanks  by  steam.  Equal  weights  of 
nitre  cake  and  water  give  an  acid  strength  about 
one-sixth  that  of  brown  sulphuric  acid.  The 
solution  is  raised  to  an  upper  tank  by  an  ejector 
made  of  antimonial  lead,  the  ejector  being  placed 
below  the  level  of  the  solution  so  as  to  remain 
charged. 

Another  method  of  dissolving  the  cake  is  to  have 
a  long  sloping  trough  fitted  with  baffles.  The  cake, 
in  small  pieces,  is  placed  in  the  trough  and  then 
water  flowing  down  gradually  dissolves  the  cake. 

A  tank  suitable  for  dissolving  10  or  12  tons  of  nitre 
cake  per  day  may  be  20  ft.  by  10  ft.  by  ih  ft.'deep, 
and  if  arranged  above  ground  is  built  of  3-inch 
planks  tongued  and  the  joints  pulled  together  by 
bolts  {-inch  diameter;  10-lb.  lead  makes  a  suitable 
lining.  Two  feet  from  the  bottom  there  should  be 
a  platform  made  of  wood  slats  each  4  inches  wide 
by  1 J  in.  thick,  and  1}  in.  apart.  Large  pieces  of 
nitre  cake  can  be  thiowu  on  to  such  a  platform,  and 
water  is  then  run  in,  until  the  pieces  are  submerged. 
A  steam  pipe  coil  arranged  along  the  bottom, 
heats  the  water,  and  the  cake  should  dissolve  in  a 
few  hours.  A  steam  supply  should  be  fitted  to  t  he 
delivery  pipe,  so  as  to  dissolve  crystals  that  may 
form  in  it  and  stop  the  pipe,  when  the  solution  gets 
cold. 
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„  ia  ,  ,„n  enient  to  have  two  such  tanks.  °nbrtek 

;';„';:..  :,...Ti-...iv-i  ... ..  »mw  s»« ■  .»•"«. 

!ir,i!";!;.v.iiv,,  r..k. .i.,„.««*i«« 

'"l.SK'SiSrT.  (die.  el  «,,,  no 

k'     .Lliun:  on  the  basis  of  pure  sulphuric  and, 
.1.  i  I  in    lit  '.   cake  is  purchased  at  a  lower  price, 

ft  on  1 1 Z  Sher  nan,!  more  handling  has  to  be  don.-, 
bo  the  labour  cost  is  greater. 

\»nimine  the  price  of  nitre  rake  at  11  a  ton,  as 
Asm  mm-,  i  ,,„,;,.  ;l,.i(1   then  according 

"^S&S't&t  is  do.bH.1  il  »»  "ill  b. 
<»f  moiicv  that  it  is  produced  at  all.  ««.(. 

®Es?ia»«s«ssS 

snl.lt-  ervstals,  found  on  Monday  morning  after 
fi  LdutioV.  had  cooled,  and  they  failed  to  remove 
th.-m  before  starting  work.  „i.i„„.    , 

in  one  occasion  a  workman  who  offered  objec- 
tions  to   using   nitre     cake,    was   found    to  luv .  e 
,t,l    ll..-     solution     with    a     hydrometer,     and 
o„-e,iuentlv  had  made  the  pickle  too  weak. 
'      ■    !  viscosity  of  nitr-  cake  solution  makes    \ 

it  1  ., "  siulal.l.-  tot  tubes  and  for  articles  whichbave 
small  holes.  Vis.ositvcan  be  reduced  by  using a 
hSrSeratuxe,  but  then  there  is  trouble  with 

"'Ci,:  \JE£  fact  which  came  to  my  notice,  «  as 
that  the 3e  of  tubes  and  malleable  iron 
.';„,•    l.n.l  a   bright   bluish  tinge  after  pickhng 

vil  1      nil  iv    cake    solution,    whereas    they   qui.kl 

I!,;  Rafter  pickling  with brownsu  bphuric, acid. 
The    manager    said    he    preferred    mtre    cake   to 

''X'dOllbt  impurities  in  nitre  cake  account  for 
the    results    in    some    case,    bene     dillerent    from 

,,,..     The  nitric  add  which  some ipake .contains, 
U ,  .-e.-taii.ly  advantageous  tor  pickhng  brass  and 

^o^'removing  borax  from  brazed  tabes  nitre 

v  tri.i  .-.-,  and  sulphate  acid  20%  for  Nnui 
SrDor«°wa8  removed.  Tube  No.  3,  tested  m 
brown  vitriol  21%  •'■"'  sulphate  acid  20  „  tor  M 
rabna  ■  the  boras  wasnol  quite  removed  and  the 
tube" was  dirty   Inside.      Tube   Mo.   I,   tested  in 

,;;!:,„:„.  ^20%  ^,,,,0,,  ;;>■••-. »-;-ui.h;: 

borax  was  not  removed,   and   the  tube  was  dirt> 

inside. 


For  pickling  iron  and  steel  it  would  appear  that 
aimVi-  some  a.hanta.e.  .;,,..  c,,,am  himh; 
arsenious  oxide  as  a  "  restrainer,    fo   the  purpose 

of  cheeking  the  action  ot  acid  on  the  steel,  alter 
-,',,  al  o^  scale.  The  manager  of  a  tube-makma 
firm  in  Birmingham  informed  me  that  he  had  used 
Stforsome  years,  because  it  prevented  penetration 

into  tlie  steel,  and  reduced  fumes. 

TtaSK  oxide  used  is  What  is  known  as 

"white  arsenic"  produced  m  the  I,  s  s  .  g ol 
extraction.  It  is  sold  in  the  form  of  »  P^er. 
and  about  one  pound  is  used  ...  each  g al  on  of  acid. 

Arsenic  Is  objectionable  to  some  industries,  toj 

,.xa,„  ,1,'  it  would  not  do  for  pickhng  cartridge 
metal  or  for  galvanising  and  turning. 

v  1  u proportion  oi  the  mtre  cake  ma.t.  m  w 

lotim.lite  works  n  South  Wales.  Makers  mere 
^eSonglt  the  first  to  use  nitre  cake  on  a  large 

scale. 


Part  II.— Other  Methods  of  Savin.;  Acid. 

Although  a  good  deal  has  1 n  said  regarding 

useToi  nitre  cake,    I   am  not   at   all  in  sympa  by 

•i U,    the    policy    of    certain    part..-,    ol    forcing    it 

"will  vnillv  ■•■..!.  to  all    kinds   ..(   manufactures. 

XUn"  cake   does  not    suit    many  small  Anns  and 

''^uisideYabl onomies    in    acid    can   also   be 

made  in  ..the,  ways,  some  of  which  are  more  effective 

l.-.n   using   nitr-   cake,    because   they   are   in   the 

direction   of    reducing  the  acid  or  dispensing  with 

"  ThSort^ge  of  acid  and  the  high  price  has  had 
a  beneficial  eVct  on  Birmingham  meUl  trades 
because  manufacturers  have  learnt  to  do  wi  to 
less  acid,  and  in  some  cases  to    dispense  wit        • 

When    the    war    is    Over,    the    economical    methods 

^cVSwas  for rly  used  ^r  Pickhng  «« 

2S  to  Pick..-  hard  scale  from  forging* ,  and Uashng. 
so  as  to  make  them  easier  to  machine.  1  i.  <  xira 
hard  see  now  available  for  tools  cuts  much  better 
■utting  is  also  eased  bv  leaving  more  m-Ul  on  80 
U,;:,1, he  point  of  the  tool  can  get  well  below  the 

Warding  aqua  fortis,  it  is  of  interest  ...  note 
that  employers  who  have  been  accustomed  to  eavs 
•  v-rvt ng  to  the  "dippers"  have  on  mvestigar 
Uon  been  able  to  reduce  '....sumption  considerably, 

ill^\V;e,'ordniar>^inmngl,anib,rs  trade  m  ,,,y 
articles  are    "dipped"  in  aqua  /or/ts  which   migM 
?ust     s  well  remain  in  the  end,....,,  in  win.  h     , 
"ave    the    foundry    and    stamping :   shop      Whew 

equipment   fittings   are   some.  .....->  .     dull,  . 

as  imt  to  be  conspicuous  and  reflec   "Rht 

]   know  one  firm  which  used  over...     -lI        . 
aq>»„  forlis  per  week  for  dipping  mihtarx    button. 
and     ornament.-.       Vnother     firm     doing     exacUj 
the  saSework  have  managed  to  dispense  with  th 

',.    ,,f    aqua    for/.*  altogether,  by  barreling 
sonrin-    barrel    is    filled    with    granite    chips    .... 

-a    rriielHunishing  barrel  contains  steel  bicyd 
halls  and    Hudson's  dry  soap  an.lw-ater.  and  th. 

ing  process. 
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Considering  how  much  quicker  and  more  effective 
is  hot  pickle  than  cold  pickle,  it  is  surprising  to  find 
so  many  firms  in  Birmingham  using  the  latter. 
It  is  partly  due  to  steam  not  being  available. 
Gas  jets  can  be  easily  applied  under  a  bath,  and 
one  manager  who  did  this  assured  me  that  his 
consumption  of  acid  had  been  considerably  reduced. 
A  bath  geyser  might  be  used  for  the  purpose. 

Quick  quenching  removes  scale  very  easily,  and 
for  this  reason  pickling  boshes  should  be  close  to 
the  muffles.  In  some  of  the  older  works  the 
boshes  are  at  a  considerable  distance  away,  which 
gives  longer  time  for  cooling,  and  formation  of  scale. 

Spent  pickle.  The  practice  of  running  spent 
pickle  down  the  drains,  which  in  some  factories  is 
done  every  24  hours,  causes  great  waste  of  acid  and 
of  the  metals  dissolved.  Spent  acids  also  may  be 
a  disadvantage  to  the  system  of  treating  sewage. 

To  show  what  can  be  done  by  being  alive  to  the 
problem,  the  case  of  a  fircn  making  rifle  ammuni- 
tion cartridges  may  be  cited.  Before  the  war 
they  used  sulphuric  acid  pickle  of  about  6% 
strength  and  the  spent  pickle  was  wasted.  To-day 
the  method  is  to  use  pickle  of  6%  only  after  the 
first  annealing,  as  there  is  more  scale  at  first,  due 
to  the  greater  bulk  of  metal.  For  the  following 
annealings  pickle  of  only  one-sixth  the  strength  is 
enough. 

The  metal  passes  through  automatic  muffles 
and  the  hot  metal  falls  direct  into  concrete  vats 
lined  with  lead,  containing  pickle  of  only  one  per 
cent,  strength.  As  a  result,  the  acid  now  used  for 
a  given  amount  of  work  is  only  about  one-third. 
The  pickle  is  continuously  circulated  through  an 
overhead  tank  where  it  is  regenerated  by  addition 
of  new  acid.  The  pickle  is  cooled  in  the  process, 
and  no  doubt  the  quick  quenching  which  results 
helps  to  save  acid. 

There  appears  to  be  a  good  opening  for  a  central 
recovery  plant  to  treat  spent  pickle  which  could 
be  collected  from  various  firms.  The  corporation 
of  Birmingham  and  the  Chamber  of  Commerce 
might  usefully  consider  this  question. 

The  metal  taken  by  "  spent  pickle  "  down  the 
drains  amounts  to  an  enormous  figure.  Even 
where  the  metal  to  be  pickled  is  copper,  few  firms 
take  the  trouble  to  recover  the  dissolved  metal. 
It  is  well  worth  while. 

Deposition  of  copper  on  iron  has  been  employed, 
but  it  is  hardly  suitable  because  the  amount  of 
metal  is  so  small  as  compared  with  the  amount  of 
liquor  that  most  of  it  may  be  washed  away. 

The  most  promising  way  is  to  treat  the  spent 
pickle  with  lime.  This  first  neutralises  the  acid 
and  forms  calcium  sulphate  and  water  and  then 
the  lime  reacts  with  the  copper  sulphate  again  to 
fomi  calcium  sulphate,  the  copper  going  to  make 
a  rich  slime  or  mud  which  is  easily  removed  for 
treatment. 

The  liquors  which  go  into  drains  from  large 
funis  contain  a  considerable  amount  of  metal  in 
mechanical  suspension.  This  can  be  removed  by 
a  Frue  Vanner  machine  as  used  in  gold  mining. 

Even  commoner  metals  may  be  worth  re- 
covering :  for  example,  in  the  pickling  of  hollow- 
ware  over  50  lb.  of  metal  is  lost  for  every  ton 
of  articles  pickled.  The  sheete  now  used  for 
hollow-ware  are  either  close  annealed  sheets  or 
open  sheets,  direct  from  the  rolls,  and  the  loss  is 
about  (10  Up.  per  ton  according  to  the  conditions  of 
surface.  'When  metal  is  pickled,  the  loss  is  not 
only  that  represented  by  removal  of  scale  but 
is  also  the  loss  of  metallic  iron  dissolved  away  by 
the  acid. 

Hydrochloric  acid.  The  acid  for  pickling  hollow- 
ware  is  hydrochloric  acid,  and  it  may  be  of  interest 
to  add  that  the  amount  used  by  Birmingham 
firms,  namely,  1J  to  2  J  carboys  per  ton  of  metal 
ware,  is  very  much  in  excess  of  what  is  used 
originally  to  pickle  the  sheets  from  which  the 
hollow-ware  is   made.     South   Wales   makers   use 


much  less,  which  may  be  due  to  mechanical  means 
taken  to  agitate  the'work. 

Movement,  of  the  work,  or  of  the  pickle,  or  both, 
expedites  any  pickling  process  and  saves  acid. 
An  ideal  way  is  to  have  the  pickle  continuously 
circulating  through  the  boshes,  and  this  is  done 
by  several  firms. 

Owing  to  the  high  price  of  spelter,  various  other 
methods  of  treating  hollow-ware  have  been 
introduced,  for  example  aluminium  paint  and 
black  japan.  Although  to  be  satisfactorily 
watertight,  buckets  should  be  galvanised,  the  Army 
Contracts  Department  now  accepts  buckets  which 
are  painted. 

Hydrochloric  acid  is  used  by  one  of  the  ipost 
important  firms  in  Birmingham  district  making 
high-class  steel  tubes.  They  say  they  prefer  this 
acid  because  it  does  not  act  so  quicklj  and  attacks 
the  steel  less  than  sulphuric  acid.  The  acid 
is  also  used  cold,  and  this  ensures  that  all  the  tubes 
are  acted  upon  equally.  When  a  bosh  is  heated 
by  steam  passing  through  a  pipe,  the  nearest  tubes 
are  acted  on  more  vigorously. 

Another  advantage  is  that  boshes  for  hydro- 
chloric acid  do  not  require  to  be  lined  with  lead. 
One  type  of  bosh  which  works  well  is  16  ft.  by 
2  ft.  by  1 J  ft.  and  built  up  of  3-inch  planks  cramped 
together  between  posts,  driven  into  the  ground. 
No  bolts  are  used.  The  bosh  is  lined  with  boards 
1  i  in.  thick,  and  a  mixture  of  pitch  and  tar  run  in 
between  the  boards  and  the  planks. 

Sand-blaslimj.  Considerable  economy  of  acid 
is  possible  by  sand-blasting,  especially  where  hard 
scaly  surfaces  of  forgings  and  the  burnt  sand  of 
castings  have  to  be  removed.  A  sand-blast  plant 
comprises  the  ^blasting  mechanism,  air  compressor 
and  receiver,  and  exhauster  for  returning  the 
abrasive  for  use  again.  The  abrasive  is  fed  through 
a  slot  controlled  by  a  valve,  and  is  caught  by  the 
current  of  air  and  driven  through  the  discharge 
nozzle.  The  air  pressure  is  about  10  lb.  per 
square  inch.  For  cleaning  scale  and  core  sand 
from  iron,  steel,  or  brass  castings,  chilled  iron  shot 
is  used. 

A  room  sand-blast  plant  has  a  glass  roof  with 
ventilators,  and  perforated  steel  grid  floor.  The 
abrasive  falls  through  the  grids  into  a  hopper  from 
whence  it  is  drawn  by  an  exhauster  to  the  top  of 
the  sand-blast  apparatus.  An  exhauster  fan 
changes  the  contents  of  the  room  four  times  a 
minute.  A  cyclone  separator  separates  the  dust 
and  fine  core  sand,  leaving  the  abrasive  and  heavy 
core  sand.  The  operator  works  inside  the  room, 
directing  the  blast  nozzle  by  hand,  and  he  is  pro- 
vided with  a  helmet,  as  protection  from  rebounding 
abrasive. 

A  barrel  sand-blast  plant  consists  of  a  rotating 
cylinder  supported  at  its  circumference  on  rollers. 
Small  castings  or  forgings  to  be  treated  are  placed 
in  the  barrel  and  the  abrasive  directed  through  the 
ends  of  the  cylinder  against,  the  articles.  A  slow 
rotary  movement  causes  the  castings,  etc.,  to 
tumble  over  one  another,  thus  bringing  new  faces 
under  the  action  of  the  abrasive. 

For  a  chamber  sand-blast  plant  the  operator  stands 
outside  the  chamber,  and  passing  his  arms  through 
suitable  openings,  directs  the  blast  on  to  the  articles 
to  be  cleaned.  He  observes  the  operation  through 
a  window.  This  plant  is  used  for  cleaning  brazed 
joints  of  cycle  frames,  handlebars,  and  casements. 

A  sand-blast  machine  for  cleaning  shells  has  a 
fixed  vertical  blast,  the  shell  being  supported  over 
it  by  a  ball  and  socket  joint.  The  shell  can  thus 
be  turned  round  and  rocked  sideways  in  order  that 
the  abrasive  may  reach  all  the  interior.  Formerly 
it  was  the  custom  to  remove  scale  from  shell 
blanks  with  acid,  and  also  to  use  acid  for  cleaning 
the  inside  of  the  machined  shells  before  varnishing. 
It  has  been  found,  however,  that  acid  enters 
the  pores  and  by  oozing  out  afterwards  is  detri- 
mental. 
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A  firm  in  Birmingham  mating  reflectors  used  t" 
employ  a  large  amount  of  acid  for  pickling  the 
scale  from  small  forgings.  Now  tiny  do  not  use 
any  acid  because  tin-  work  1-  done  by  sand-blast 
machines. 

Elcrlm  pickling.     Although  electro  pickling  has 

been  successfully  employed  abroad,    it    does  not 

succeed  in  this  country.     One  method  of  pickling 

.  :,.\-  direct  current  ami  the  electrical  action  is 

mu.ii    tin ■   -aim-   a-   that     u  hi.h    takes   place   in   an 

ordinary  plating  bath,  the  scale  being  split  off 
mechanically  bj  formation  ol  gas  beneath. 

The  other  method  employs  alternating  current; 
the  current  flows  rapidly  in  each  direction  according 
to  the  periodicity  of  the  circuit.  It  might  be 
thought  there  would  be  little  effect  and  yet  there  is. 
It  i-  probable  that  the  amount  of  Bcale  removed 
per  unit  of  energy  is  as  much  with  altemat- 
irrent  as  with  direct  current. 

One  pickling  bosh  in  which  alternating  current  is 
-    i   measures    lit.  long  by  2  ft.    square.     It    is 

mad.'  of  planks,  and  rests  on  four  ordinary  drain 
pipes  Oiled  with  cement,  which  ait  as  insulators. 
Electrodes  of  sheet  iron  2  ft.  sq.  and  J  in.  thick 
are  fixed  at  each  end. 

The  electrolyte — hydrochloric  arid.  salt,  and 
water  has  an  aridity  of  about  one  per  rent. 
Alternating  current  is  supplied  at  16  volts  and 
50  periods  per  second  by  a  small  motor  generator. 
When  reflectors  are  being  pirkled.  tiny  are 
placed  in  a  wooden  .rati'  between  tin-  electrodes, 
so  that  the  liquid  ran  circulate  freely  between. 
During  oil.-  test  1  1  shades  each  18  inches  diameter 
and  2;  11..  weight  took  210  amps.,  at  11  volts,  or 
just  under  3  kilowatts  for  10  minutes.  At  Id. 
a  unit,  the  cost  of  electric  energy  was  therefore 
ahout   id. 

Clean  annealing.  In  going  around  various 
factories  1  have  remarked  on  tlie  many  varieties 
of  ann.-aling  furnaces  in  use.  and  the  extravagant 
.[aims  put  forward,  especially  for  those  which 
happen  to  be  home  made.  As  a  matter  of  fact 
nearly  all  are  bad. 

Where  an  ordinary  coal-fired  muffle  and  a 
Bone  ourt  muffle  were  working  side  by  side,  a 
tesl  of  tin.  loss  in  annealing  and  cleaning  .upper 
gave  0-7  1  "„  loss  for  the  ordinary  coal-fired  muffle, 
and  0-18%  loss  for  the  Bom  court  muffle. 

Several  attempts  have  been  made  to  anneal  in  a 
neutral  atmosphere  to  prevent  oxide  being  formed 
and  one  non-scaling  muffle  which  has  been 
successfully  applied  to  non-ferrous  metals  is 
that  of  Bates  and  l'eard. 

It  consists  of  an  air-tight  annealing  chamber  the 
openings  to  which  are  sealed  l.y  water.  The 
annealing  chamber  is  tired  l.y  gas.  oil  fuel,  or  coal, 
as  is  most  convenient.  The  metal  is  conveyed  by 
an  en. I!.-—  chain  belt,  being  first  drawn  through 
one  water  seal,  then  through  the  hot  part  of  the 
mber,  and  out  through  the  other  seal. 

In  tie-  Birmingham  district,  a  Bates  and  Peard 
muffle  is  used  for  annealing  small  brass  articles, 
and  another  fur  copper  sheets.  High  resistan. ■<■ 
wires  and  copper  wire  are  also  being  annealed  l.y 
this  t  \  pe  of  muffle. 

Tin-  Vaughan  Hughes  muffle  for  non-ferrous 
metal  works  in  a  somewhat  similar  way  to  the 
above,  and  several  are  in  us.-  in  the  Birmingham 
district.  It  is  sealed  with  water,  and  the  annealing 
.  hamber  is  kept  filled  « it  1 1  superheated  steam. 

i;  IN  of  copper  and  brass  strips  maj  be  close- 
annealed  with  little  or  no  scaling  bj  placing  them 

steel  pans  and  luting  in  with  wet  .lay.  When 
in  the  annealing  furnace  the  moisture  in  the  clay 

i-  made  into  Steam  and  then  the  metal  i~  in  a  lion- 

scaling  atmosphere.     When  ready,  the  pans  are 

klv  withdrawn  and  placed  under  water. 

The  annealing  furnace  of  Metalloids,  Ltd..  uses 

an  atmosphere  "t  purified  producer  gas.  and  does 

more  than  others,  in  that  it  reduces  any  oxide 


that  may  he  present.  The  proee-ss  consists  in 
passing  the  articles  to  be  annealed  thi>. ugh  a 
heated  mullle  and  a  (doling  chamber  in  Loth  of 
which  th.-ie  is  an  atmosphere  of  specially  purified 
producer  gas.  The  hydrogen  present  in  the  gas 
acts  on  the  oxide  and  reduces  it  to  iron,  steam 
g  also  formed. 

Electric  muffles.  Electrically  heated  muffles- 
present  BO  many  important  advantages  over  any 
others  that  they  are  hound  to  come  to  the  front 
for  special  work.  At  a  future-Jaie  1  hope  to  have 
something  to  say  about  them,  but  ma\  mention 
now  that  1  have  seen  steel  till..-  come  '"It  of  a 
new  type  of  electric  mull!.-  as  I. right  as  S  sword 
blade  although  they  had  undergone  a  temperature] 
of  over  son   C. 

J.  Walter,  of  the  tias  Research  Departments 
Birmingham,  1 1 .• » ~  developed  a  water  seal  for  an 
electric  mullle  by  which  steel  articles  .-an  be  h.-at- 
treated  without  scaling  and  plunged  directly  into. 
water  at  the  right  temperature.  The  mullle  tuba 
is  arranged    vertically   and   its   lower  end   projects 

into  a  water  bath. 

The  articles  to  be  heated  ..o  -..  |.endc.l  by  a 
wire  in  the  hottest  part  of  the  mullle  tube  which 
is  filled  with  coal  gas  to  prevent  scaling.  When 
tie-  correct  temperature  is  reached  the  wire  is 
released  and  the  articles  fall  into  the  water. 


ANNUAL  DINNER. 

Tie-  Annual  Dinner  of  the  Society  was  held  in> 
the  Grand  Hotel  on  Thursday  evening,  over  150 
members  attending. 

The  toast  of  "  The  King  "  was  proposed  by  the 
[^resident,  Dr.  Carpenter,  and  the  toast  of  "The 
Society    of    Chemical    Industrj  "    by    Dr.    R.   S. 

.Mori-ell.  the  President  responding.  I*rof.  II.  Louis 
proposed  "  The  Birmingham  and  Midland  Sn  linn," 
response  being  made  by  Mr.  E.  W.  Smith  and  Mr. 
F.  R.  O'Shaughnessy. 


Friday  Morning. 

SCHEMES  FOR  CO-OPERATIVE  INDUSTRIAL! 
RESEARCH. 


BY    HERBERT    W.    RoWKLL. 

[Abstract.] 


Co-operative  research  is  entirely  unknown  jot 
Britain,  while  it  has  been  established  for  several 
years  with  considerable  success  in  other  countries. 
Tin-  schemes  suggested  below  are  put  forward 
I  as  outlines  which  might  profitably  be  considered 
by  groups  of  manufacturers,  and  the  essential 
points  considered  are: — 

(1)  That  a  properly  equipped  laboratory  and 
experimental  station  should  he  established  ott 
such  a  scale  that,  it  could  afford  to  employ  experi- 
enced industrial  research  men  of  high  grade  to> 
organise  and  supervise  the  research  and  experi- 
ments. 

(2)  That  the  manufacturer  may  safely  entrust 
all  the  details  of  his  processes  to  the  organisation 
without  risk  to  business  interests. 

(3)  That  discoveries  made  should  be  the  pro- 
perty of  the  manufacturers  initiating  and  hearing 
the   cost    of   the   experiments. 

(4)  That  the  cost  of  experiments  should  he 
decidedly  less  than  if  the  manufacturer  Iiad  em- 
ploved  his  own  staff  and  laboratory  and  that  the 
probability  of  suooess  should  be  greater, 

\  group  of  manufacturers  of .  say,  sulphuric  acid, 

tar  products,  or  pig  iron  would  pool  investigation 

into     raw     material,     methods     of     ma nu fa.  I 

unproved     products,     disposal     of     by-products, 

,    outside  competition,  and  so  forth  for  their  common 
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stood.  A  full-sized  factory  could  be  run  in  con- 
nection with  the  laboratory  to  provide  exact  work- 
ing data  and  efficiency  methods  and  help  pay  the 
cost  of  research. 

In  future  it  must  be  British  industry  against 
Eoreign  competition  instead  of  a  single  manu- 
facturer against  his  home  industry  and  the  world 
in  general,  and  this  involves  buying  and  selling 
igreements  and  other  safeguards  which  are 
irranged  in  other  countries,  and  can  be  arranged 
here,  and  it  certainly  involves  more  efficient 
employment  of  capital,  material,  and  labour,  and 
eventually  means  more  profits  and  lower  prices. 

At  the  other  end  of  the  scale  we  have  something 
>n  the  lines  of  the  Mellon  Institute  in  Pittsburg. 
rhis  scheme  practically  amounts  to  a  consulting 
;hemists'  laboratory  on  a  very  large  scale  (and  such 
ixist  in  the  United  States)  and  therefore  on  more 
successful  lines.  A  fairly  large  program  of  cir- 
cumscribed dimensions  must  be  definitely  laid  down, 
md  there  are  other  drawbacks  which  make  the 
ralue  of  the  scheme  doubtful  to  a  small  works. 

There  is  no  doubt  that  the  first  scheme  of  co- 
>peratiou  throughout  a  trade  is  the  most  profitable 
;o  all  concerned,  but  there  seems  to  be  no  proba- 
jility  of  the  British  manufacturers  combining  in 
his  wholesale  way  for  many  years  to  come. 

Something  less  ambitious,  organised  in  such  a 
pay  that  it  can  be  developed  into  the  full  scheme 
is  progress  is  demonstrated,  seems  to  meet  our 
(resent  state.  The  tar  trade  may  be  taken  as  the 
irst  example,  for  it  seems  to  be  faced  with  both 
k  commercial  and  technical  revolution  after  the 
par.  Coke  ovens  and  large  gas  plants  are  partly 
"eflning  their  own  products  in  competition  with 
;he  tar  distiller. 

Methods  of  distilling  and  fractionating  are  alter- 
ng  and  require  alteration,  and  the  products  of 
listillation  will  have  to  be  marketed  in  a  different 
itate  of  purity  and  the  values  of  tar  products — 
lever  very  stable — are  likely  to  be  altered  con- 
siderably. 

If  the  tar  distillers  can  have  commercial  agree- 
nents  as  to  raw  materials,  sulphate  of  ammonia, 
md  creosote,  why  not  in  standard  tests  and  pro- 
lncts  and  in  research  and  development  of  the 
rade  ! 

The  tar  producers  and  distillers  could  subscribe, 
ay  in  proportion  to  their  capital  or  turnover,  to 
nstitute  a  central  laboratory  and  experimental 
vorks,  while  control  testing  and  efficiency  of 
jxisting  plant  would  remain  a  matter  for  the 
ittention  of  the  individual  works.  This  laboratory 
:ould  have  two  functions,  one  an  analytical 
lepartment;  for  devising  specifications  and  standard 
nethods  of  analysis  and  acting  as  a  referee  labora- 
ory  for  the  trade,  and  the  other  a  research  depart- 
nent  with  an  experimental  works  and  staff  of 
'hemical  engineers  attached  to  it. 

If  a  research  department  could  make  pitch  equal 
:o  natural  bitumen,  tar  oils  into  fuel,  and  lubricant 
?qual  to  petroleum  oils,  or  discover  a  use  for 
•reosote  oil  equal  to  the  present  demand  for  timber 
Jreservation — and  these  things  are  by  no  means 
mpossible — it  would  cover  its  cost  manv  times 
)ver. 

Other  matters  of  a  non-competitive  nature  which 
night  be  taken  up  are  the  carriage  of  dangerous 
;oods.  better  and  cheaper  packages,  safety  measures 
igainst  fire,  explosion,  and  industrial  disease,  and 
uel  economy. 

The  quantities  and  value  of  the  coke,  gas,  and 
o-called  by-products  can  be  greatlv  modified  by 
dteration  in  the  method  of  working  as  well  as  in 
he  design  of  apparatus,  and  as  coke  ovens, 
;as  plants  and  recovery  plants  are  usually  in 
barge  of  an  engineer,  the  chemical  aspect  of  the 
iroblem  does  not  get  full  consideration.  A  coke- 
»ven  plant  would  call  upon  the  research  organisa- 
ton  to  enquire  into  the  efficiency  of  all  or  part  of  its 
ilant  or  have  experiments  made  on  a  more  suitable 


type  for  its  particular  class  of  coal.  The  tar 
distiller  could  have  his  tar  supplies  tested  on  a 
works  scale  and  be  advised  of  a  better  plan  of 
working  them  to  obtain  a  more  profitable  fractiona- 
tion. There  are  great  possibilities  in  this  which 
cannot  be  shown  on  a  small  scale  laboratory  I 
The  distillers  in  general  could  have  experiment  s 
made  in  washing  and  purification  of  the  various 
product's,  and  the  numerous  problems  of  fraction- 
ation, distillation,  and  filtration  which  trouble  the 
works  could  be  solved  on  practical  lines  for  tli>- 
mutual   benefit  of  the  subscribers. 

As  a  second  example  we  may  take  the  iron 
trade.  The  steel  industry  has  received  special  and 
successful  attention  in  this  country  during  the  last 
decade,  but  the  smelting  and  casting  of  iron  is  still 
done  in  the  same  way  and  in  many  cases  by  the 
same  plant  which  was  antiquated  20  years  ago. 

Ideas  for  new  types  of  plant  have  been  imported 
from  America  in  a  few  cases,  while  the  Americans 
have  developed  dry  blast,  fuel  economy,  rapid 
working,  slag  cement,  and  the  working  of  low- 
grade  ores  by  the  liberal  application  of  research. 
A  combination  of  iron  masters,  foundry  men,  and 
mild  steel  makers,  quite  apart  from  the  remainder  of 
the  steel  trade,  could  profitably  institute  a  research 
organisation  to  standardise  pig  iron  grades  and 
foundry  mixings  in  the  first  place  and  then  develop 
improved  smelting  methods,  more  economical 
charges,  heat  treatments,  foundry  methods,  and 
iron  and  mild  steel  foundry  mixings  for  standard 
purposes. 

If  such  an  organisation  coidd  make  blast  furna>  e 
slag  worth  a  shilling  a  ton  or  reduce  production 
costs  by  a  shilling  per  ton  of  pig,  its  existence  would 
be  very  amply  justified. 

As  the  last  example,  we  might,  take  the  large 
number  of  works  in  the  Birmingham  district — 
most  ly  small  concerns — which  melt,  cast,  roll,  stamp, 
and  otherwise  work  alloys  of  copper,  zinc,  tin. 
nickel,  lead,  and  other  non-ferrous  metals. 
Practically  none  of  these  works  employs  a  chemist 
or  metallurgist  because  of  the  comparative  cost, 
yet  they  all  feel  the  need  of  expert  advice. 

Except  for  certain  mysterious  dopes  which  are 
added  to  meltings — often  without  practical  effect — 
some  femndry  methods,  and  a  few  very  special  alloys, 
which  can  easily  be  analysed,  there  are  no  secrets 
in  the  trade  and  business  interests  would  not  be 
adversely  affected  by  the  institution  of  a  co- 
operative laboratory. 

Quite  a  modest  affair  could  be  started  for  analy- 
tical work  and  general  advice  on  technical  problems 
but  designed  to  expand  into  a  full  research  depart- 
ment and  experimental  works  where  fuel  consump- 
tion and  furnace  design,  crucibles,  heat  treatment 
of  castings,  casting  methods,  micro-structure, 
rolling  and  stamping  and  finishing  problems 
could  be  solved. 


SOME    PRINCIPLES   OF   INDUSTRIAL 
RESEARCH  ORGANISATION. 

by  herbert  w.  rowell. 

[Abstract.] 

Industrial  research  covers  a  wide  range  of 
scientific,  activity,  from  chemical  and  physi  :a  I 
work  in  the  laboratory  and  experimental  depart- 
ment, to  the  lay-out  and  design  of  plant,  and  to 
the  final  details  of  economic  production. 

The  only  fit  person  to  undertake  the  control  of 
research  and  the  development  of  industrial  tech- 
nique is  the  scientifically  trained  chemist,  engineer, 
or  physicist,  as  the  nature  of  the  work  demands, 
because  he  has  the  best  mental  equipment  _;m  d 
method  for  discovering  the  true  cause  lying  benind 
an  observed  effect  or  for  combining  causes  to 
produce  a  desired  effect. 
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All  matters  of  research  and  experiment  in  an 
industrial  organisation  should  be  centralised  to 
i.ii.-  laboratory  under  tin-  i-ontj-. »l  of  one  person, 
even  if  the  organisation  is  interested  in  various 
types  of  manufacture  in  separate  works.  The 
laboratory  should  be  as  liberally  equipped  as 
finances  will  allow,  and  should  include  Boor  space 
and  machinery  sufficient  to  carry  out  experiments 
on  something  approaching  a  works  scale.  In 
large  organisations  this  should  include  a  unit 
experimental  factory,  ami  in  small  organisations 

the    experimental    lloor    may     profitably     he     used 

for  the  manufacture  of  small  lines  required  as 
raw  material  for  various  works  operations,  or  for 
direct  sal.-  where  tin-  hulk  of  output  is  small  and 
skilled  supervision  is  required,  without  interfering 
with  the  experimental  value  of  the  room  to  the 
an  ii  department. 
Th.-  Initiation,  organisation,  and  carrying 
through  of  all  research  and  experiments  up  to  the 
experimental  works  stage,  should  he  in  sole  charge 
of  a  trained  chemist  or  physicist,  with  works 
experience,  responsible  directly  to  the  executive. 
Research  and  experimental  work  should  not  he" 
under  the  direct  control  of  the  works,  hut  the 
research  department  should  depend  almost  entirely 
on  the  advice  of  the  works  managers  in  matters 
of  existing  methods  and  troubles  in  manufacture, 
and  to  a  great  extent  on  what  matters  require 
investigation. 

While  the  initiation  of  research  should  lie 
principally  with  the  head  of  the  research  depart- 
ment, there  should  be  some  safeguard  for  giving 
credit  for  ideas  and  improvements  to  those  who 
originate  them.  .Suggestion  bureaux  for  works 
employees  and  direct  report  to  the  executive  in 
t  he  case  of  management  stall"  are  used  by  a  number 
of  firms. 

Wherever  possible  the  results  of  research  should 
be  covered  by  patent  rights,  and  where  the  publi- 
cation of  discoveries,  methods  of  analysis,  and 
similar  matter  does  not  seriously  damage  com- 
mercial interests,  the  results  should  be  contributed 
to  the  common  stock  of  scientific  knowledge. 
Every  distinct  item  of  research  should  be  properly 
planned,  and  all  available  information  on  the 
subject  collected,  and  properly  indexed,  and 
digested,  before  starting  practical  work,  although 
re-planning  will  probably  be  necessary  as  the 
work  proceeds.  The  cost  of  work  should  be  esti- 
mated where  possible,  or  a  definite  sum  allotted 
to  the  work  by  the  executive  for  experimental 
plant  and  laboratory  expenses- 
No  experimental  work  should  bo  done  in  the 
manufacturing  departments  except  such  as  is 
required  in  starting  a  new  machine,  or  process, 
after  working  on  a  smaller  scale  in  the  experi- 
meiital  departments,  or  such  as  is  required  in 
enlarging  the  production  of  a  machine  or  process 
without  all  era!  ion  of  the  principle  on  which  it 
operates.  Loss  of  production  and  leakage  of 
information  are  usually  more  costly  than  a  special 
experimental  machine. 

Discussion. 

Mr.  B.  F.  HOWARD  said  that  the  author  had 
stated  that  co-operative  research  was  entirely 
unknown  in  Britain;  but  how  did  he  know 
whether  or  not  every  piece  of  research  which 
was  done  was  not.  co-operative  1  There  was  no 
mean-  of  knowing  how  the  results  of  research 
were  utilised.  lie  also  put  forward  the  view 
of  buying  and  selling  agreements  as  if  that  was 
some  1  hing  new.      There  again  how  did   the   author 

know  what  buying  and  Belling  agreements  there 
werv-     These    things    were    not    published;    they 

would  lose  their'  point  if  they  were.  He  submitted 
thai  this  principle  of  co-operative  buying  and 
selling  went  on  to  an  enormous  extent  throughout 
the  chemical  industry.  There  was  also  a  ten- 
dency in  the  paper  to  assume  that  manufacturers 


had  never  had  any  technical  education.  It  was 
also  assumed  that  the  works  chemist  was  a  genius 
and  the  members  of  the  Board  were  absolutely 
ignorant  of  all  chemical  problems.  He  con- 
sidered that  statement  too  sweeping,  although 
it   was  possibly  true  in  some  cases. 

Mr.  E.  W.  Smith  pointed  out  that  there  was 
a  considerable  amount  of  no-operative  research 
work  going  on  in  this  country.  The  brass  industry 
in  Birmingham  was  particularly  mentioned  by 
the  author.  There  was  an  extensive  metal- 
lurgical research  laboratory  run  by  the  Corpora- 
tion to  which  a  very  large  proportion  of  the 
brass  casters  in  the  city  came  with  their  problems. 
The  results  of  that  research  were  of  genera] 
value.  The  work  that  was  being  done  was  entirely 
co-operative  and  fulfilled  all  the  conditions  Mr. 
Rowell  had  laid  down.  Surely  it  was  known 
that  for  many  years  a  considerable  amount  of 
co-operative  research  had  been  going  on  in  con- 
nection with  the  gas  industry.  The  Institution  of 
Gas  Engineers  had  its  Committees  winking  in 
conjunction  with  municipal  authorities,  and 
chemists  had  been  engaged  for  years  on  technical 
research  work,  the  results  of  which  had  b< 
available  to  the  whole  industry. 

Dr.    ('.    A.    Keane   said    that    the     system    of 
Industrial    Research    Fellowships    at     the    Mellon 
Institute  had  been  very  successful.     I>r.  Bacon  had 
informed  him  that   during   1910  the  contributions 
had  doubled,  and  they  had  over  80  men  engaged 
in     industrial     research     work     at     the     Institute. 
They     were     not    altogether     without     knowledge 
of  such   organisations   in   this   country.      Experi- 
ments were  being  made  in  more  than  one  institu- 
tion on  somewhat  similar  lines  to  tin1    Industrial 
Fellowship  system  of    Pittsburgh.     Every    encour- 
agement   should   be  given   to  such   effort*.     Soi 
manufacturers'  associations  were  already  interested 
in    tin;    work  at   Pittsburgh,   and    in    one-    ease 
application    had    been    made    for    details    of    the 
scheme.     The    Industrial    Fellowship   scheme    I 
shown  one  way,   he  did   not   say   it    was   the  only 
way.  in  which  the  Universities  could  be  utilised. 
They    could    ask    manufacturers,    and    especially 
the  small  manufacturers,  whether  there  were 
problems  which  they  could  submit  to  educational 
institutions.     The     terms     were     not     difficult   to 
arrange,   so  as   to  protect    the   manufacturer  and 
also  the  institution.     But   it   was  fundamental  to 
recognise  that  the  men  in  charge  ol  these  iti-titu- 
tions   were   honourable   men    to   whom   confidci 
could  be  given  and  to  whom  also  authority  could 
be  given.     The  experience  of  the  war  had  shown 
that    academic    chemists    were    capable    of    being 
trusted   and   doing   work   of  considerable   national 
importance.      One     of     the     goat      difficulties     in 
training   chemists  for  industrial   occupations   n 
to    get    in    touch    with    the    requirements    of    I 
industry  itself.     There  had  been  an  appalling  loss 
of  chemical  efficiency  owing  to  the  s\-t,-m  which 
had  prevailed  in  the-  past.     They   had   not 
nised    their   responsibility    towards    younger    no 
and  the  necessity  for  making  them  lit   for  higher 
and    wider    occupations.     If    by    means    of    tha 
schemes  outlined  the)   could  lead  the  best  demon- 
strators   to    take   up   industrial    work    it    would   '" 
of  very  great  value  in  the'  future.     The  assoc  iatiem 
cei     industn     with     teaching     institutions     would 
undoubtedly   activate   the  abilities  of   the-  edui 
tional  chemical  staff.     There  had  been  a  i   ndency 
in  the  past   for  the-  staff  to  become  irresponsible, 
and    some-thing    which     would    endow     them    with 
an    element    of    responsibility    must     be-    a    gl 
ad\  antage. 

Prof.  w.  A.  Rone  deprecated  certain  state  n 
of  the  author  in  regard  to  the-  backwardness  ol 
British  manufacturer.  For  example-,  he  said  thai 
the  Americans  had  developed  slag  cement.  H* 
did  not  know  whether-  the  author  meant  that 
Americans  were-  the  first  to  develop  that,  b 
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that  was  not  so.  It  had  been  developed  in  England. 
He  had  also  spoken  of  the  development  of  dry 
blasts.  Dry  blasts  had  been  tried  in  several 
English  works  and  in  no  case  had  the  capital 
expenditure  been  justified  by  the  fuel  expenditure. 
.Mr.  Roweix,  in  reply,  said  that  the  American 
method  of  working  dry  blasts  did  not  suit  the 
English  practice.  Hi'  knew  dry  I. lasts  had  been 
worked  in  this  country  hut  he  did  nut  say  it  would 
pay  in  everj  case  here.  It.  had  qo!  paid  in  every 
.as.- in  America.  He  agreed  with  i>v.  Keane  thai 
the  universities  must  be  associated  with  industrial 
h.  As  t<>  buying  and  Belling  agreements, 
he  was  urging  that  they  must  be  taken  up  more 
frequently  than  they  were  now.  There  must  be 
trusts  in  the  matter  of  buying  and  selling  and  in 
ronne  tion  with  research.  The  bigger  the  trust 
was  the  more  it  could  spend  on  research  and  the 
better  would  be  the  results  obtained. 


THE  ARTIFICIAL  SILK  INDUSTRY. 

BY   LEONARD    P.    WILSON,    F.C'.G.I. 

The  material  known  as  artificial  silk,  and  some- 
times wrongly  described  as  imitation  silk,  is  now 
in  such  general  use  for  producing  a  large  number 
of  textile  materials,  that  there  is  no  doubt  what- 
ever that  although  the  commercial  production 
of  artificial  filaments  is  practically  no  older  than 
this  century,  it  has  made  for  itself  a  permanent 
position  in  the  world  of  industry.  For  artificial 
iilk  has  ceased  to  be  what  it  once  was.  only  suitable 
tor  fancy  goods,  more  ornamental  than  useful, 
ind  now  is  produced  in  filaments  of  almost  un- 
limited length,  of  uniform  diameter,  and  of  any 
thickness  from  less  than  a  thousandth  to  a  six- 
teenth of  an  inch,  possessing  any  desired  lustre, 
from  the  most  brilliant  to  quite  dull,  capable 
of  being  dyed  to  any  shade,  and  of  a  sufficient 
tenacity  either  dry  or  wet,  to  be  used  in  any 
textile  operation. 

There  was  a  period  of  a  hundred  and  fifty 
rears  between  the  time  of  the  suggestion  of 
the  French  scientist.  Reaumur,  that  silk  might  be 
made  artificially  from  resins  or  similar  materials 
ind  the  date  of  the  first  patent,  that  of  the  Swiss, 
Andemars,  for  the  production  of  artificial  fila- 
ments, this  latter  having  been  made  possible 
by  the  discovery  and  investigation  of  cellulose 
nitrate.  From  this  time,  about  1S85,  to  the  end 
of  the  century,  a  great  deal  of  valuable  preliminary 
ivork  was  done  both  in  this  country  and  abroad,  with 
he  aim  of  producing  artificial  fibres  for  textile 
use  or  the  production  of  electric  lamp  filaments. 
Of  our  own  countrymen  whose  work  was  note- 
worthy at  this  time  are  Crookes,  Wynne,  Powell, 
■nvinbourne,  Swan,  Millar,  Cross,  Topham  and 
■ttearn.  but  they  did  not  achieve  commercial 
production  during  this  period  ;  abroad,  however, 
'omte  Hilaire  de  Chardonnet  began  to  manu- 
aeture  artificial  silk  in  1891  at  the  "rate  of  100  lb. 
oer  day  at  Besancon.  and  although  his  su.  .ess 
■vas  not  uninterrupted,  he  was  producing  about 
1000  lb.  per  day  before  anything  was  made 
jn  an  industrial  scale  in  this  country. 

All  the  earlv  artificial  silk  was  made  by  the  Char- 
lonnet  prooess  (Fng.  Pats.  6045  of  1885,  2211  of 
1886,  5270  of  1888,  etc.)  or  modifications  of  it, 
chi.-h  had  for  a  basis  guncotton  dissolved  in  ether- 
dcohol :  this  solution  was  of  very  high  viscosity 
md  was  formed  into  filaments  by  forcing  it  through 
rlass  jets  which  had  a  bore  of  between  two  and  ten 
housandths  of  an  inch,  and  which  were  immersed 
n  water  to  remove  the  alcohol  from  the  solution 
is  it  emerged,  and  so  to  form  a  semi-solid  fibre 
vhieh  was  pi.  ked  up  and  together  with  a  number 
•f  others  wound  on  a  spool."  The  whole  machine 
Fas  enclosed  and  warm  air  was  passed  through 


it  to  remove  the  volatile  solvents  still  held  by  the 
thread,  which  was  thus  further  hardened:  the 
ether  and  alcohol  were  condensed,  and  so  a  con- 
siderable proportion  was  recovered;  the  amount 
of  solvent    lost,  however,  was  always  very  great; 

this  and  the  great  danger  from  tire  were  among 
the  causes  whi'b  made  this  process  costly  and 
undesirable.  Moreover  Hie  finished  thread  con- 
sisted of  cellulose  nitrate  which  depreciated 
much  on  keepint^owing  to  decomposition  and  the 
formation  of  acid  compounds;  it  was  very  Inflam- 
mable and  difficult  to  dye.  These  defects  were 
partially  overcome  when  the  denit  ration  process 
was  introduced,  treatment  with  calcium  or 
ammonium  hydrosulphide  being  employed  to 
i.inove  the  greater  part  of  the  nitro  groups — 
sufficient  always  remains  to  give  a  deep  blue 
colour  with  diphenylamine  and  sulphuric  a 
and  to  show  about  0-05  to  0-15%  of  nitrogen 
on  combustion.  Unfortunately  denitration  re- 
duced the  weight  of  the  product,  together  with 
its  strength  both  in  the  dry  and  wet  state  and 
its  extensibility.  In  spite  of  this,  however, 
Chardonnet  silk  was  well  received  because  of  its 
brilliant  lustre,  which  was  considerably  greater 
than  that  of  natural  silk.  In  addition  to  the 
method  already  mentioned  of  forcing  the  solution 
into  water,  or  "  wet  spinning,"  another  known  as 
"  dry  spinning  "  is  now  employed  by  the  Chardon- 
net Company,  the  solution  of  high  viscosity 
being  forced  through  the  jets  into  air.  when  the 
solvent  rapidly  volatilises  and  a  thread  is  formed 
which  can  be  wound  upon  a  running  bobbin. 
The  machine  employed  for  this  process  is  one 
of  the  simplest  used  in  the  production  of  artificial 
-ilk;  the  nitrocellulose  solution  is  fed  through  a 
pipe  to  which  are  fitted  a  number  of  line  glass 
.lets,  from  which  the  liquid  is  drawn  on  to  rollers 
or  spools  running  at  a  comparatively  high  speed, 
the  filaments  are  gathered  into  groups  of  the 
number  required  to  form  the  composite  thread 
before  reaching  the  roller,  and  are  wound  on 
it  with  a  backwards  and  forwards  traverse  motion 
to  keep  the  threads  separate.  The  whole  machine 
is  enclosed  in  a  cover  through  which  warm  damp 
air  is  passed  to  remove  the  volatile  solvent, 
which  is  then  condensed  by  passing  the  air  through 
a  spray  of  amy]  alcohol;  the  ether  and  ethyl 
alcohol  of  the  solvent  are  collected  in  this,  which 
is  then  redistilled,  giving  a  fairly  good  recovery. 
During  drying  the  threads  become  lustrou-, 
strong  and  elastic;  they  are  then  twisted  and 
wound  into  skeins,  denitrated,  and  finally  bleached. 
In  addition  to  the  factory  already  mentioned  at 
Besancon,  nitrocellulose  silk  was  produced  at 
Spreitenbach  in  Switzerland,  Kelsterbach  and 
Bobingen  in  Germany,  Padua  and  Pa  via.  in  Italy, 
Obourg  in  Belgium,  Sarvar  in  Hungary,  and 
Wolston,  near  Rugby,  in  England.  The  last 
named  was  among  the  least  successful,  and  the 
manufacture  was  continued  there  for  only  a  short 
time  and  with  considerable  loss. 

It  is  not  uninteresting  at  this  point  to  notice 
that  those  artificial  silk  processes  which  were 
destined  to  be  partially  or  wholly  replaced  by  one 
more  successful,  have  failed  more  quickly  in  this 
country  than  on  the  Continent,  where  temporary 
success  has  often  been  achieved  by  processes  which 
have  had  none  here  ;  while  the  method  which 
attained  the  foremost  position  and  has  largely  dis- 
placed the  others,  has  been  more  successful  in  I . 
land  than  abroad,  although  it,  was  taken  up  some 
years  earlier  in  France  and  Germany.  Wle-t  her  this 
is  due  to  a  more  stringent  process  of  selection  in 
British  industry  or  to  better  technical  work 
in  the  one  successful  case  I  am  not  prepared  to  say. 
On  the  Continent  nitro  silk  had  for  some  years 
a  period  of  gi-eat  financial  success,  but  at  the 
betrinning  of  this  century  it  had  to  meet  increased 
prices  of  raw  materials  and  the  competition  of  two 
other     proi  esses,     cuprammonium     and     viscose, 
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and  some  of  the  effects  of  this  are  tq  be  seen  in  the 
prices  ainl  profits  of  the  Chardonnet  Com- 
l  ollows: 


Price  pet  1 

II.. 

Dividend. 

(8.  M. 
I7^.«P.1. 

8s.  Dd. 

81 



-i 



11"'.". 

... 

3D 



(1 

A  Few  years  later  the  same  thins  was  t<>  be 
observed  with  the  Vereinigte  Kunstseide-Fabriken 
A.-G.  ol  Klberfeld.  whose  dividends  were:  — 


I'm  I 
IMG 
1908 
1910 


The  ..n.-  exception  to  this  state  ..f  affairs  was  the 
Belgian  factory  at  Tubize.  which  was  producing 
with  success  up  to  the  beginning  of  the  war.  and 
is  now  said  to  be  manufacturing  nitrocellulose  for 
German  military  purposes.  It  is  stated  that  it 
has  been  able  to  continue  to  make  a  profit  on 
account  of  the  low  prke  at  which  it  could  obtain 
alcohol,     and     the    importance    of    this     may     be 

gathered  from  the  statement  that  in  ion?  the 
Besancon  works  consumed  from  1  to  5  litres  of 
alcohol  for  each  kilogram  of  artificial  silk 
produced. 

Lehner,  who  had  learnt  the  (  hardonnet  process 
in  the  Spreitenbach  factory,  improved  its  details 
by  several  important  modifications  (Eng.  I'ats. 
11,831,  of  1891,  22.731)  of  1*92,  24.003  of  L893, 
etc.  i.  Instead  of  a  solution  containing  20% 
of  cellulose  nitrate,  he  used  10"o,  and  further 
redu.  ed  the  viscosity  by  the  addition  of  sulphuric 
acid  or  other  mineral  acids.  This  permitted  bins 
to  redu  -every  much  the  pressure  required  for  filter- 
ing and  forcing  the  solution  through  the  very  fine  jets 
from  that  of  the  50  to  00  atmospheres  as  used  by 
Chardonnet  :  the  more  dilute  solution  at  the  same' 
time  allowed  the  use  of  jets  of  larger  bore  for  the 
same  size  of  filaments  or  the  production  of  finer 
filaments  from  the  same  size  of  jet. 

Lehner  patented  the  addition  of  oils,  resins. 
and  solutions  of  waste  natural  silk  in  acetic  a. id 
to  the  nitrocellulose  solution,  hut  silks  having 
properties  indicating  the  presence  of  these  con- 
stituente  have  not  been  seen  on  the  market. 
He.  like  (hardonnet,  used  water  to  coagulate  the 
thread,  and  produced  at  his  works  in  Switzerland 
as  mu.h  as  2800  1b.  per  day. 

Patents  have  been  taken  out  bv  Du  Vivi.-r 
(Eng.  Pats.  2570  and  2571  of  1889)  Who  nitrates 
his  ... :ti. n  with  a  mixture  of  sulphurii  avid  and 
dry  potassium  nitrate  and  carriesouttheoperati,ni 
at  the  unusually  high  temperature  of  60° — 80 J  ('.  ; 
he  also  adds  to  his  nitrocellulose  albumin  or 
gelatin:  this  process,  how  e\  er.  does  not  appear  to 
have     liein     carried     on     commercially,     and     the 

sam.-  remark  applies  to  the  numerous  other 
methods  of  inventors  who  has.-  attempted  to 
produce  -ilk  from  nitrocellulose. 

The  difficulties  and  defects  in  the  processes  of 
producing   silk    from    nitrocellulose,    led    to   much 
research  aftei  other  methods  and  substance-  suit- 
table  tor  the  production  of  artificial  fibres,  and  the 
next  j :ess  to  be  developed  was  that  which  made 

Use  ..i  a  solution  of  cellulose  in  ammoi lia.a I  copper 

oxide  fen  spinning;  a  Frenchman,  Despaissis,  took 
out  the  Brsl  patent  (Ft.  Pat.  2u::.7ii!  in  this  con- 


nection in   1800,  but  his  subsequent  early  death 

l.-d  to  the  lapsing  of  the  patent  and  nothing 
further  was  done  until  1'aulv  took  out  his  firs] 
patent  (Ger.  Pat.  98,641  ;  Eng.  Pat.  28,631  of  1897 j 
in  Germany  seven  years  later.     Then  followed  a 

long  series  of  patents  and  much  work  in  which 
Rroruieri .  Premery,  and  Urban  were  also  prominent 

(Eng.  i'ats.  20. sill  of  lOllll,  12s:i  of  190.-).  etc.), 
and  the  processes  of  these  workers  have  been  the 
basis  of  manufacture  by  the  VeTeinigte  GlanZStofjj 

Pabriken  A.<;.  of  Elberfeld  and  its  subsidiaries 
with    factories    in    Germany    at    Oberbruch    and 

.Niedeiiuorschweiler.  St.  1'oiten  in  Austria.  (.r.et 
in  France,  and  Flint  m  Wales.  This  company 
has  been  extremely  successful,  and  for  the 
1913.  the  hist  before  the  war.  paid  a  dividend 
of  34%  on  a  capital  of  seven  and  a  half  million 
marks. 

The  process  employed  in  the  factories  of  the 
Glanzstoft  companies  starts  with  cotton,  and 
indeed  it  appear-  that  all  cuprammonium  manu- 
facturers find  other  forms  of  cellulose  unsuitable. 
This  cotton,  generally  in  the  form  of  linters.  is  boiled 
witli  about  ten  times  its  weight  of  a  solution 
containing  0-25%  of  caustic  soda  and  0-5%  of 
sodium  carbonate  for  1  i  hours  at  a  pressure  of 
about  2 J  atmospheres.  The  liquid  is  run  off. 
the  cotton  is  washed,  hollandered.  and  centrifugal 
until  it  contains  about  its  own  weight  of  water, 
and  then  again  boiled  with  a  fresh  amount  of 
liquid  of  half  the  strength  for  the  same  time  as 
before.  The  cotton  is  then  washed  with  water 
and  bleached  in  a  weak  solution  of  sodium  hypo- 
chlorite, containing  HI",,  of  available  chlorine: 
tin-  opera!  ion  takes  five  or  sis  hour-  at  the  ordinary 
temperature;  all  traces  of  chlorine  are  removed 
by  washing  with  thiosulphate  solution  followed 
by  water.  The  purified  cotton  is  again  beat.ii 
for  a  short  time  in  a  hollander.  then  centrifuged 
until  it  contains  less  than  50%  of  water,  when 
it  is  ready  for  solution.  The  cuprammonium 
solution  is  prepared  by  filling  a  large  iron  vessfj 
with  copper  turnings  and  covering  them  with 
ammonia  solution  containing  14%  ammonia: 
air  is  blown  through  the  solution,  which  is  kept  at 
a  temperature  below  4  ('..  and  in  about  one  day 
the  copper  is  dissolved. 

To  this  solution  is  added  a  small  quantity  of 
caustic  soda  and.  if  necessary,  copper  sulphata 
to  raise  the  copper  oxide  content,  and  2300  pounds 
of  it  is  then  run  into  the  mixer,  into  which  has 
been  put  500  pounds  of  the  above-described  wet 
purified  cotton.  Solution  takes  about  six  hours, 
and  during  tin-  whole  of  tin-  operations  and  the 
subsequent  filtering  a  temperature  lower  than 
5°  C.  must  be  maintained,  otherwise  copper  is 
thrown  out  of  solution  and  spinning  becomes 
impossible. 

The  spinning  operation  is  not  unlike  that  first 
employed  in  the  nitrocellulose  process,  in  tliat 
the  cellulose  solution  is  forced  through  glass  jet-. 
into  a  liquid  in  which  coagulation  take- 
As  at  first  employed  this  coagulating  liquid  or 
spinning  bath  consisted  of  sulphuric  acid,  and  a 
concentration  of  about  50%  H..SO,  was  found 
to  be  most  suitable.  This  bath  neutralised  and 
dissolved  the  ammonia,  and  a  great  part  ol  the 
copper  went  into  solution  tn  it  also,  the  remainder 
being  removed  from  the  thread  in  subsequent 
operations;  the  copper  and  ammonia  which 
accumulated  in  the  hath  were  both  reco 
For  a  number  of  years  past,  however,  this  spinning 

bath  has   1 n  displaced   by  an  alkaline  solution. 

at  first  bv  one  <  ontaiuint,'  10%  of  caustic  -od  i 
(Eng.  Pat.  21,988  of  1904),  to  which  later  various 

addition-    ha\e    been    made,    the    -I     interest  ir... 

and    successful    of    which    is    glucose    (Eng.    P*i 
27.7H7   of    l'.Hi7):     the    effect   of   this  is  to  reduce 
the  copper  >.>  that   it   is  precipitated  as  a  reddish 
mud  in  the  bath  itself   making  it  easy  of  reco 
and    also    making    the    filaments    visible    during 
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spinning.  Before  this  addition  the  bath  soon 
became  coloured  blue  by  the  copper  which  went 
into  solution,  and  it  was  difficult  or  impossible 
to  detect  broken  filaments  or  other  spinning 
defects  in  the  bath ;  with  the  addition  of  this 
reducing  agent,  however,  there  is  no  such  colora- 
tion and  the  blue  filaments  can  be  distinctly  seen 
against  a  pinkish  background.  The  spinning  jets 
are  either  glass  tubes  of  about  01  mm.  bore 
attached  singly  by  rubber  connections  to  the 
main  supply  pipe,  or  sets  of  two  to  eight  tubes 
in  one  piece  similarly  attached  to  the  "machine, 
or  as  an  alternative  to  capillary  tubes,  glass  caps 
about  three  quarters  of  an  inch  in  diameter 
and  about  an  inch  in  depth  are  made,  having  a 
flat  bottom  and  flanged  top  for  attachment, 
the  bottom  being  perforated  with  ten  to  twenty 
or  even  more  holes  of  about  01  mm.  diameter; 
these  holes  are  made  by  fusing  fine  wires  through 
the  glass,  and  then  dissolving  them  out  by  means 
of  a  suitable  acid.  The  thread  as  it  comes  from 
the  spinning  bath  is  wound  on  to  large  glass 
bobbins  of  about  six  inches  diameter,  and  on  these 
is  immersed  in  acid,  washed  free  from  all  traces 
of  acid,  and  then  dried  at  a  temperature  of  about 
50°  to  60°  0.  The  filaments  are  now  in  a  finished 
condition,  but  before  the  thread  can  be  handled 
it  must  be  twisted,  which  is  done  from  small 
wooden  bobbins  on  to  which  the  thread  is  run 
from  the  larger  glass  ones.  A  further  slight 
bleaching  is  given  if  necessary  after  winding  into 
skeins. 

Linkmeyer  has  patented  and  worked  several 
modifications  of  the  cuprammonium  process,  but 
his  methods  do  not  differ  from  those  described 
to  an  important  extent.  Thiele's  processes  (Eng. 
Pats.  8082  and  8083  of  1902)  have  greater  differ- 
ences and  are  more  interesting;  he  established  a 
small  factory  at  Yarmouth  to  manufacture  under 
his  patents,  but  it  had  not  the  success  it  appeared 
to  deserve,  and  ceased  working  about  five  years 
ago.  The  thread  produced  was  considerably 
finer  than  the  others  which  had  been  put  upon  the 
market  and  of  about  the  same  dimensions  as 
natural  silk,  which  on  this  account  it  closely 
resembled  in  appearance  and  feel,  having  less 
lustre  than  the  coarser  filaments  made  by  other 
processes.  On  account  of  its  interesting  properties 
the  process  of  manufacture  may  be  described  for 
comparison  with  that  already  given  for  the 
more  commonly  used  cuprammonium  methods. 
Egyptian  cotton  was  used  as  a  starting  material, 
and  50  kilos,  of  this  was  boiled  for  five  hours, 
at  a  pressure  of  two  and  a  half  atmospheres,  in 
500  litres  of  2%  caustic  soda,  to  which  a  little 
soluble  oil  was  added  ;  the  liquid  was  then  run 
off,  the  cotton  was  washed  in  the  boiling  kier 
and  then  treated  with  a  1J%  solution  of  hvdro- 
chloric  acid  for  half  an  hour,  again  washed,"  and 
bleached  for  20  minutes  in  a  solution  of  sodium 
hypochlorite  containing  one  gram  per  litre  of 
available  chlorine,  again  soaked  in  acid  of  half  the 
previous  strength  for  about  three-quarters  of  an 
hour,  then  finally  washed  free  from  acid,  and 
centrifuged  till  it  contained  50%  of  water. 

The  wet  cellulose  was  pulped  in  a  hollander, 
and  filter  pressed,  then  a  weight  of  the  cake 
equivalent  to  20  kilos,  of  absolute  cellulose  was 
added  to  260  kilos,  of  a  15%  solution  of  copper 
sulphate  contained  in  the  hollander.  and  while 
lunning.  the  solution  was  cooled  by  means  of  brine 
pipes  to  0eC.  Copper  hydroxide  was  then  precipi- 
tate! on  the  fibres  by  the  addition  of  260 
litres  of  a  6-5%  solution  of  caustic  soda.  The 
fibres  thus  impregnated  were  separated  by  filter 
pressing,  and  the  cake  was  dissolved  in  80  litres 
of  0-880  ammonia  in  an  iron  vessel.  The  resulting 
solution  was  diluted  if  necessarv  in  order  that 
it  might  contain  8  %  of  cellulose. 

Before  spinning  the  solution  was  kept  for  about 
lour  weeks  at  a  temperature  of  about  15°  C.     The 


thread  was  formed  by  forcing  the  cuprammonium 
solution  through  a  steel  jet,  having  apertures  of  0-75 
mm.  diameter,  into  a  0-25%  solution  of  caustic  soda 
contained  in  a  long  funnel-shaped  tube,  down 
which  the  solution  steadily  passed;  by  this  means 
the  relatively  thick  streams  of  cellulose  solution 
coming  from  the  jet  were  partially  set  and  graduall  v 
drawn  out  to  a  great  fineness;  at  this  stage  the 
thread  passed  into  a  stronger  solution  of  5% 
caustic  soda,  and  so  on  to  a  bobbin.  The  filaments 
were  then  fixed  by  immersion  in  5%  sulphuric 
acid,  after  which,  while  still  wet,  the  thread  was 
twisted  and  reeled  ;  the  skeins  were  finally  soaked 
in  1  %  acid,  washed,  and  dried  at  a  temperature 
of  about  40°  C;  the  silk  needed  no  bleaching. 

Other  cuprammonium  processes  of  some  im- 
portance were  those  of  Friedrich,  Bemberg,  and 
Crumiere  which  differ  in  details  from  those 
already  described.  Cuprammonium  silk,  although 
it  has  perhaps  left  its  most  flourishing  period 
in  the  past  on  account  of  the  recent  competition 
with  viscose  silk,  has  undoubtedly  at  present  a 
strong  hold  on  the  market,  on  account  of  its 
superiority  for  certain  purposes.  This  depends 
on  its  characteristic  hard  glasslike  lustre,  useful 
where  strong  effects  are  required,  as  in  laces, 
edgings  and  the  like,  and  on  the  smooth  rounded 
section  of  its  filaments,  which  makes  it  par- 
ticularly suitable  for  braiding  or  knitting. 

Viscose  silk,  the  latest  of  the  three  important 
forms  of  artificial  filaments  to  appear  on  the  market 
in  quantity,  is  the  only  one  which  is  entirely  Eng- 
lish in  its  origin  and  development.  Like  the  other 
artificial  silks  which  have  been  described,  it  is  a 
form  of  cellulose,  but  unlike  them  its  starting 
material  is  not  cotton  but  wood,  and  as  it  differs 
from  them  in  its  beginning  so  it  differs  right 
through  its  stages  of  manufacture,  both  in  pro- 
cesses and  machinery,  reactions  and  methods, 
until  the  final  product  is  obtained,  and  this  also 
is  distinguished  from  the  others  by  its  greater 
covering  power  and  lustre,  and  its  greater  resist- 
ance to  dyeing  and  finishing  processes,  and  to 
wear.  For  these  reasons  it  is  thought  by  some 
competent  to  judge,  that  although  its  manu- 
facture is  more  complicated  than  the  older  pro- 
cesses, it  will  ultimately  supplant  them. 

Cellulose  xanthate,  which  forms  the  basis  of  the 
viscose  silk  process,  was  discovered  by  Cross,  Bevan, 
and  Beadle  in  1892,  and  is  formed  by  the  inter- 
action of  cellulose,  sodium  hydroxide,  and  carbon 
bisulphide  ;  when  dissolved  in  water  or  dilute 
caustic  soda  it  forms  a  golden  brown  thick  syrup 
and  to  this  the  discoverers  gave  the  name  viscose 
on  account  of  its  high  viscosity.  It  was  perhaps 
unfortunate  that  the  same  name  had  been  given 
about  a  dozen  years  before  to  one  of  the  products 
of  certain  slime-forming  bacteria,  by  Bechamp, 
but  now  the  supplantcr  firmly  holds  the  title. 
Viscose  silk  like  those  earlier  in  the  field  had  its 
years  of  experiment  and  probation,  and  although 
the  solutio#  was  discovered  in  1892  (Eng.  Pat. 
8700  of  1892,  Cross,  Bevan  and  Beadle)  and  the 
first  spinning  process  followed  nearlv  six  years  later 
(Eng.  Pat.  1020  of  1898,  Steam),  while  the  centri- 
fugal receiver  which  has  been  largely  used  for 
viscose  silk  spinning  was  invented  in  1900  (Eng. 
Pat.  23,158  of  1900,  Topham),  it  was  not  until 
1905  that  Messrs.  Courtaulds  erected  a  factory 
at  Coventry  and  thread  was  produced  com- 
mercially in  this  country ;  even  then  success  was 
not  immediate,  and  for  this  reason  the  original 
viscose  patent  was  renewed  for  the  maximum 
period. 

An  earlier  start  was  made  on  the  Continent, 
and  works  were  established  at  Sydowsaue  near 
Stettin  by  Fiirst  Henkel  von  Donnersmarck,  afc 
Arques  les  Battailles  near  Dieppe,  Venaria  near 
Turin,  and  Alost  in  Belgium.  The  first  named 
ceased  operations  some  years  ago  and  the  same 
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remark  applies  to  a  later  factory  at  Barcelona. 
More  recently  viscose  works  have  been  put 
up  at  Emmenbrucke  in  Switzerland.  Moscow, 
Pirna  in  Germany,  and  Chester  near  Philadelphia, 

while  others  are  said  to  lie  contemplated  in  Kng- 
land,  the  United  States,  and  Holland;   in  addition 

to  these  most  i  if  the  nitro  and  C  u|n  a  ninu  iliilllil 
tories  are  using  viscose  to  replace  their  former 
processes,  wholly  or  in  part,  so  that  viscose  silk 
tories  may  uow  be  said  to  [lumber  about  thirty. 
Norwegian  spruce  forms  the  usual  starting 
material  and  contains  about  fifty  per  cent.  01 
cellulose,  which  is  obtained  in  a  comparatively 
pure  form  by  boiling  the  wood,  after  cutting  it 
into  small  pieces,  in  a  solution  of  calcium  bisulphite 
under  pressure,  with  subsequent  bleaching.  The 
pvdp  is  then  formed  into  sheets  in  a  paper  machine, 
dried,  and  cut  to  a  convenient  size  for  handling. 
The  formation  of  alkali  cellulose  is  the  next  stage 
in  the  process  of  manufacture,  and  this  compound 
is  produced  by  steeping  the  sheets  of  pulp  in  a 
strong  solution  of  caustic  soda,  of  a  sufficient 
strength  to  produce,  mercerising;  the  excess  of 
soda  is  then  removed  bv  pressing  and  the  alkali 
cellulose  which  is  thus  obtained  of  constant  com- 
position is  ground  into  crumbs  in  a  mill. 

It  has  generally  heen  the  practice  to  pack  these 
Crumbs  in  boxes  and  keep  them  to  mature,  the  tem- 
perature and  time  of  maturing,  together  with  the 
quality  of  the  cellulose  employed,  determining  the 
-ity  of  the  vicsose  ultimately  produced. 
Margoschea  in  "Die  Viskose,"  p.  41,  states  that  in 
this  process  the  alkali  has  a  direct  action  upon  the 
cellulose,  and  that  to  obtain  a  proper  result  the 
i  'action  should  he  carried  on  at  a  low  temperature 
and  with  exclusion  of  air.  It  has  been  discovered,  ' 
however,  that  oxidation  is  essential  to  the  process, 
and  that  it  can  be  accelerated  and  controlled  by 
the  use  of  suitable  oxidising  agents  such  as  sodium 
peroxide  (Eng.  Pat.  13,055  of  1914.  Courtauld, 
Glover,  and  Wilson),  and  that  the  use  of  catalysts, 
such  as  hydroxides  of  iron  or  nickel,  usefully  pro- 
motes this  oxidation  (Eng.  Pat.  14,675  of  1014, 
Courtauld    and    Wilson). 

The  alkali  cellulose  after  maturing  is  treated 
with  carbon  bisulphide,  when  a  cellulose  sodium 
xanthate  is  formed  as  a  brown  sticky  mass,  which 
is  dissolved  in  a  dilute  caustic  soda  solution.    This 

xanthate   has   the   composition       ■v!ru>t'.S,      but 

hydrolysis  breaks  it  down  with  successively  de- 
•  teasing      amounts      of      the      xanthate      group, 

"  XaS>('S-  l('xaS>('S-  and  SO  °n  ,mt'' 
cellulose  or  cellulose  hydrate  is  reached,  and 
it  is  at  an  intermediate  stage  or  "ripeness" 
between  these  two  extremes  that  viscose  is  used  ' 
for  spinning  purposes.  The  exact  ripeness  which 
is  most  satisfactory  depends  upon  a  number  of 
factors  which  include  the  strength  of  the  xanthate. 
the  composition  of  the  spinning  hath,  and  the  kind 
of  product  which  is  to  be  made.  TUis  hydrolysis 
takes  place  spontaneously  under  ordinary  condi- 
tions and  with  varying  rapidity  according  to  the 
temperature,  and  as  the  proportion  of  xanthate 
to  cellulose  decreases  the  solubility  is  reduced. 
For  this  reason  the  solid  xanthate.  though  soluble 
in  water  when  recently  made,  is  dissolved  in  dilute 
caustic  soda,  and  after  a  series  ,,f  filtering  operations 
to  remove  all  undissolved  fibres,  is  ready  for  the 
Spinning  operation. 

Stearn  patented  spinning  baths  of  ammonium 
salts  and  these  Were  used  for  some  lime;  the  thread 

produced  consistedof  cellulose  ammonium  xanthate, 
soluble,  m  water  and  had  to  be  decomposed 

Or   fixed   by   Subsequent    treatment   in   dilute  acid: 

also  because  the  threads  were  very  soft   as  well 

as   -olnble   when   freshly  slum,  a    bath   of   sulphate    , 
of  iron  was  used   to  give  a   coating  Of  ferrous  sul- 
phide to  tin-  filaments  and  so  prevent  them  from 
sticking   together   during   the   twisting  operation. 


Subsequent  improvements  in  spinning  baths  were 
the  use  of  mineral  acid  (Eng.  Pat.  2529  of  1903, 
stearn  and  Woodley).  solutions  of  sulphuric  acid 
and  sulphates  (Kng.  Pat.  10.094  of  190o,Muller) 
the  use  of  glucose,  other  sugars  or  organic  hydroxj  I- 
lic  compounds  in  a  bath  containing  a'.id  aiid 
sometimes  salts  (Kng.  Pat.  21,405  of  1907  and  5596 
of  1908,  Courtauld  and  Wilson)  and  the  use  of  zinc 
salts  in  arid  spinning  baths  (Eng.  Pat.  108  of  1911, 
Courtauld  and  Xapper).  These  patent  -  mark  the 
stages  of  progress  in  this  portion  of  the  manu- 
facture, but  many  others  have  been  granted  for 
special  conditions  of  temperature  and  strength 
of  solution,  and  an  interesting  set  of  processes 
originated  in  America  with  Waddell.  Waito,  and 
Ernst  who  used  sodium  bisulphite  solutions  for 
coagulating  the  thread. 

The  viscose  is  forced  through  jets  into  one  or 
other  of  the  spinning  baths  mentioned  above;  tin- 
jets,  perforated  with  a  number  of  holes,  are 
generally  of  metal,  platinum  being  often  used  for 
t  he  purpose.     Two  mechanical  methods  of  spinning 

have  been  commonly  used  in  the  viscose  i 

one  resembling  that  employed  in  the  cuprammon- 
ium  process,  of  drawing  on  to  bobbins,  in  many 
cases  of  glass,  washing  and  diving  the  th 
thereon,  winding  on  to  smaller  bobbins  and  twisting 
from  these  as  is  done  with  natural  silk  :  the  otha 
and  more  interesting  is  the  Topham  centrifugal 
box  already  mentioned. 

In  this  process  the  thread  after  leaving  the 
coagulating  bath  passes  over  a  roller,  through 
a  vertically  reciprocating  tube  into  a  circular  box 
rapidly  rotating  on  a  vertical  spindle;  centrifugal 
force  throws  the  thread  to  the  side  of  the  l>ox, 
I  where  it  builds  up  into  an  annular  cake,  the  re- 
quisite twist  being  given  to  the  thread  by  the  revo- 
lution of  the  box  at  several  thousand  turns 
minute.  When  the  box  is  full,  the  cake  of  thread 
is  removed  and  reeled  into  skeins,  which  are  (hen 
appropriately  finished,  being  lir>t  immersed  in 
acid,  if  a  neutral  spinning  hath  has  been  usee 
if  an  acid  bath,  then  the  skeins  are  washed  to 
remove  all  traces  of  the  spinning  bath,  freed  from 
sulphur  and  other  impurities,  and  if  desired 
bleached  and  dried.  The  thread  is  then  ready 
for  the  textile  manufacturer,  although  it  often 
at  this  stage  has  further  treatment  such  as  gi> 
a  soft  finish  with  soluble  oil  or  soap,  or  sizing  with 
gelatin  or  starch,  according  to  the  purpose  for 
which  it  is  required. 

The  description   of   the  three  main      pn 
nitro.  cuprammonium  and  viscose,  which  has  tx 
given   comprises   the   whole   industrial    historj 
artificial  silk  up  to  the  present,   but   a  number  of 
other  methods  and  materials  have  been  suggc- 
and    patented.     The    earliest    and    at    on.-    time 
perhaps  the  most  promising,   because   it   was  for 
long   successfully   worked   in   the  manufacture 
electric     lamp    filaments,    was    the    zinc     chloride 
process    (Eng.    1'at.    10.805    of    1884,  Wynne  and 
Powell);    in  spite  of  much  work  it   has  not   bi 
satisfactorily  applied  in  the  manufacture  of  arti- 
ficial silk.     Probably  the  breakdown  of  the  cellu- 
lose, necessary    to  obtain  a  solution,  is  too  great 
for  a  thread  of  sufficient  tenacity  to  be  obtained 
on   reprecipitation.   and   the   same   thing   may   be 
said  of  the  solutions  of  cellulose  in  sulphuric  acid 
or  phosphoric  acid  (Ger.  Pat  72,572,  Langh 

Several  cellulose  compounds,  ethers  a 
have    been    put   forward    as   suitable  materials  fa 
artificial  silk.     The  general  properties  of  these  are 
similar,    in   that    an   organic    solvent,   i-    necessary 
which  would  entail  the  use  of  a  spinning  prow 
similar    to    that    used    for    nitro    silk,    with    all 
disadvantages,    and    the    threads    when    | 
are  impervious  to  water  ami  therefore  cannot  '■ 
dyed    without     quite    special    method-.      \uf 
these    substances    are    ethylcellulosc    (Eng.    Pat. 
6387  of   1913,   l.ilienfel.li  and  cellulose  acetate,  I 
which     about     one    bundled     patents     have     b. 
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granted,  the  earliest  being  Eng.  Pat.  9676  of  1894, 
Cross  and  Bevan;  a  patent  for  cellulose  formate 
has  also  been  published  (Eng.  Pat.  15,700  of  1910, 
Vereinigte  Glanzstoff  Fabriken  A.-G. ). 

The  use  of  non-cellulose-  materials  has  been 
advocated  for  the  production  of  artificial  silk  on 
many  occasions,  one  of  the  earliest  and  best  known 
being  that  of  Millar  of  Glasgow,  who  patented 
the  use  of  gelatin  for  the  purpose  (Eng.  Pat. 
15,522  of  1894);  in  this  case  the  soluble  gelatin 
after  formation  into  thread  was  hardened  with 
bichromate,  tannic  acid,  alum,  etc.  Todtenhaupt 
(Eng.  Pat.  25,296  of  1904)  has  patented  the  use 
of  casein,  and  others  have  made  similar  claims 
for  ossein,  fibroin,  and  albuminoid  substances. 

Among  the  many  inventors  in  the  field  there 
are  of  course  those  whose  madness  does  not  amount 
to  genius,  and  processes  have  been  advanced  which 
have  failed  to  obtain  appreciation.  In  one  case 
the  cellulose  of  mulberry  leaves,  being  the  food 
of  the  silk  worm,  was  stated  to  be  an  excellent 
material  for  the  production  of  artificial  fibres, 
and  oil  of  chrysalides  was  put  forward  as  an 
ingredient  in  solutions  for  spinning;  while  in  order 
to  twist  the  filaments  together  and  avoid  the  use 
of  the  power  required  to  rotate  heavy  bobbins 
or  boxes,  it  has  been  proposed  to  pass  the  thread 
through  a  revolving  tube  while  both  ends  of  the 
thread  are  prevented  from  twisting  ;  and  a 
German  would-be  inventor  having  seen  the  drawing 
of  an  English  machine,  obtained  a  patent  for  it, 
but  described  it  in  the  position  in  which  he  had 
seen  the  drawing,  upside  down. 

Because  the  commercial  varieties  of  artificial  silk 
are  all  forms  of  cellulose,  there  are  no  outstanding 
differences  which  distinguish  the  product  of  each 
process  from  that  of  the  others,  and  although  an 
expert  can  often  identify  a  specimen  as  nitro  or 
viscose  for  example,  by  inspection,  in  many  cases  it 
is  not  easy  to  distinguish  between  the  products  of 
different  processes,  so  that  it  is  no  uncommon 
thing  for  a  consumer  to  complain  to  a  viscose 
silk  manufacturer  that  a  certain  batch  of  silk 
is  uneven  in  size,  or  dyes  irregularly,  and  examina- 
tion to  prove  that  the  sample  sent  to  substantiate 
the  complaint  is  composed  partly  of  viscose  and 
partly  of  nitro  silk. 

The  products  with  least  difference  are  cupram- 
monium  and  viscose,  for  both  are  forms  of  cellulose 
hydrate,  not  to  be  distinguished  from  one  another 
by  analysis,  and  in  many  cases  having  the  same 
shape  of  cross  section,  and  a  similar  affinity  for  dye- 
stuffs.  The  most  definite  method  of  identification 
in  this  case  is  that  published  by  Maschner  (Fiirber 
Zeit.,  1910.  XXI.  352).  About  0"-2  grm.  of  the  silk  is 
put  in  a  test  tube  and  10  c.c.  of  concentrated 
sulphuric  acid  is  poured  upon  it;  cuprammonium 
silk  at  once  turns  yellow,  changing  in  a  few 
minutes  to  a  yellowish  red,  and  within  half  an  hour 
the  silk  dissolves  leaving  the  acid  of  a  pale  yellowish 
brown  ;  viscose  silk  turns  to  a  reddish  brown  in  a 
minute  or  two,  and  dissolves  to  a  brown  liquid. 
Concentrated  phosphoric  acid  of  about  1-7 
specific  gravity  appears  to  be  a  means  of  distinguish- 
ing between  cuprammonium  spun  in  an  acid  bath 
and  that  spun  in  an  alkaline  bath,  the  latter  giving 
a  brown  colour,  while  the  former,  together  with 
viscose  and  nitro  silks,  gives  no  coloration. 

Nitrocellulose  si'.ks,  whether  denitrated  or  not, 
always  give  a  deep  blue  colour  with  diphenylamine 
in  concentrated  sulphuric  acid  ;  care  must  of 
-ourse  be  taken  that  no  dyestuff  or  dyestuff 
■esidues,  left  after  bleaching  a  dyed  silk,  are  present 
it  the  time  of  testing. 

Mention  has  been  made  of  the  cross  section  of 
ibres  ;  this  is  instructive  but  not  always  dis- 
inctive.  Noitrocellulose  is  smooth  in  shape 
mt  not  invariably  regular  in  form  and  may 
icrhaps  best  be  described  as  lobate  (Fig.  I.), 
'uprammonium  is  always  rounded  and  smooth, 
vhether  spun  by  the  Glanzstoff  process  (Fig.  II.) 


or  the  Thiele  or  similar  process  (Fig.  III).  Viscose, 
however,  may  be  of  almost  any  section,  owing  to  the 
fact  that  wider  chemical  variations  are  possible  in 
the  condition  of  the  xanthate  than  can  obtain  in 
the  other  cellulose  solutions,  and  the  complicated 
constitution  of  the  spinning  baths  also  allows  of  a 
wide  range  of  conditions ;  because  of  this  it  may 
happen  that  a  slight  temporary  variation  in  one  of 
the  conditions  of  manufacture  will  produce  a 
different  section  in  some  of  the  thread,  causing  it 
to  have  a  different  feel  or  appearance  when  woven  or 
knitted  into  a  cloth'  providing  trouble  for  all 
concerned  ;  also  by  carefully  choosing  the 
conditions  and  adhering  very  closely  to  them 
hread  may  be  produced  which  is*  specially, 
suitable  for  braiding,  knitting  or  weaving,  etc. 
(Figs.  IV.,  V.,  and  VL).  Thanks  are  due  to  Messrs. 
Courtaulds  Limited  for  permission  to  use  the  photo- 
micrographs, which  were  made  in  their  laboratory, 
and  to  Mr.  Stokes,  who  prepared  the  sections. 

The  tenacity  of  artificial  silk,  both  when  wet 
and  dry,  is  a  matter  of  great  importance,  and 
although  some  years  ago  artificial  silk  left  much 
to  be  desired  in  this  direction  and  is  not  now  by 
any  means  as  strong  as  natural  silk  when  wet,  so 
great  an  improvement  has  been  made  in  recent 
years,  that  no  trouhle  is  experienced  when  putting 
it  through  any  reasonable  textile  or  finishing 
process,  and  it  will  stand  wear  and  washing 
excellently,  so  that  artificial  silk  is  now  in  common 
use  not  only  for  braids  and  fancy  goods,  but  for 
both  knitted  and  woven  underwear  and  dress 
fabrics. 

There  has  been  on  the  market  during  the  last 
two  or  three  years  a  considerable  amount  of  silk 
which  has  a  breaking  tenacity  of  1-7  grams  per 
denier  when  dry  and  0-75  grm.  per  denier  when 
wet ;  what  progress  this  means  may  be  seen  from 
the  following  table : 


Ten.  dry, 

Ten.  wet, 

,    Extensi- 

g. per  denier. 

g.  per  denier. 

bility. 

Chardonnet  silk 

11 

0-25 

% 
80 

1-4 

0-36 

7-5 

Cuprammonium 

(Glanzstoff)      

1-3 

0-5 

12-5 

Viscose,  1907 

11 

0-35 

15-0 

Viscose,  1913 

1-4 

0-55 

17  0 

1:75 

0-75 

14-0 

2-5 

2-0 

21-0 

With  regard  to  dyeing,  it  may  be  said  that 
artificial  silk  behaves  generally  like  cotton,  except 
that  for  most  dyestuffs  it  has  a  somewhat 
greater  affinity;  it  likewise  absorbs  moisture  to  a 
greater  extent  than  does  cotton  and  is  commonly 
sold  as  having  11  %  humidity. 

This  outline  of  the  manufacture  of  artificial 
silk  gives  a  very  imperfect  idea  of  the  amount  of 
chemical  work  involved,  for  in  addition  to  the 
control  of  the  processes,  necessitating  in  some 
works  several  hundred  quantitative  chemical  and 
physical  tests  daily,  there  are  numerous  problems 
presented  by  products,  waste  materials,  effluents 
and  water  supply,  which  need  constant  attention, 
and  there  is,  further,  that  almost  illimitable  field 
or  research,  cellulose,  of  which  much  has  Ibeen 
written,  and  comparatively  little  is  known  :  the 
artificial  silk  industry,  however,  has  probably 
done  as  much,  directly  or  indirectly,  to  increase  the 
knowledge  of  the  subject  as  has  been  done  by 
the  other  great  industries  of  cotton,  paper,  and 
explosives  which  also  depend  on  cellulose,  and 
without  doubt  in  the  future  will  further  extend  this 
branch  of  science. 

Discussion. 
Mr.   S.    J.   Pentecost  asked   what  method    of 
bleaching  was  used.     When  the  dyer  was  dealing 
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uith  artificial  silk  ho  had  some  troubles  at  times, 
though  not  so  many  as  formerly.  Ho  found  that 
tin-  affinity  for  dyestuffs  had  altered  greatly 
during  tin-  past.  JO  years,  and  it  had  now  about 
the  same  allinity  as  cotton.  The  question  of  the 
treatment  of  the  fibre  with  soluble  oil  <>r  softenings 
was  one  which  affected  the  dyer,  and  he  asked 
whether  threads  made  tor  lace  and  hosiery  were 
treated  either  by  soluble  "il  or  softenings  ? 

.Mr.  Wright  enquired  whether  distilled  water 
was  used  in  the  process;  if  not,  whether  the 
author  considered  it  would  be  any  advantage  in 
avoiding  the  introduction  of  lime  or  magnesia.  If 
distilled  water  were  used  some  of  the  difficulties  of 
dyers   would    possibly    he   overcome. 

Mr.  F.  Spuoxti'iN  alluded  to  the  author's  state- 
ment that  artificial  silk  absorbed  moisture  to  a 
greater  extent  than  did  cotton,  and  was  sold  as 
containing  11",,  of  moisture.  How  did  that  11",, 
compare  with  the  wood  pulp  from  which  it  was 
made  ? 

I>r.  II.  P.  STEVENS  said  that  the  author  had 
stated  that  it  was  not  possible  to  use  wood  pulp 
for  the  manufacture  of  cuprammonium  silk. 
Was  that  the  only  reason  why  he  considered  the 
cuprammonium  process  would  be  replaced  by  the 
viscose  process?  In  connection  with  the  former, 
he  mentioned  that  the  silk  was  wound  off  on 
cylinders,  while  with  regard  to  the  viscose 
cylinders  he  alluded  to  the  Topham  spinning  box. 
Could  not  that  be  used  equally  well  in  connection 
with  the  cuprammonium  process  ?  What  was  the 
object  of  allowing  the  solution  to  mature  for 
months  before  use  ? 

Dr.  K.  II.  I'icKAKD  asked  the  precise  meaning 
of  the  sentence  regarding  11",,  humidity.  Did  it 
mean  it  contained  11  "„  of  moisture  as  sold  ?  Ho 
thought  cotton  would  contain  more  than  5% — pro- 
bably nearly  8%.    " 

.Mr.  Wilson*  replied  that  sodium  hypochlorite 
solution  was  used  for  bleaching.  Much  of  the 
dyers'  trouble  was  due  to  purchasing  unbleached 
thread,  and  then  bleaching  with  the  I,anoashiro 
cotton  bleach  :  that  caused  irregular  dyeing. 
The  aim  had  been  to  make  the  affinity  of  artificial 
silk  for  substantive  dyestutTs  the  same  as  that 
of  cotton,  and  that  had  been  approximately 
attained.  The  treatment  with  softening  materials 
was  not  general.  The  greater  part  of  the  thread 
as  sent  out  to  textile  manufacturers  was  untreated  ; 
it  was  sized  or  softened  according  to  the  require- 
ments of  the  manufacturer.  The  question  of 
using  distilled  water  had  to  be  set  aside  owing  t,> 

the  huge  quantities  of  water  required.     If  trouble 

were  found  with  soap  or  soluble  oil  in  a  thread  it 
was  probably  due  to  its  having  been  bleached  with 
cahium  hypochlorite  rather  than  sodium  hypo- 
chlorite. Washing  with  hard  water  was  another 
reason  for  trouble  in  the  spinning  bath  ;  softer 
water  should  be  used.  The  il",,  humidity  re- 
ferred to  the  silk  as  it  was  sent  out  :  it  lost  I  1  ",, 
of  moisture  on  drying  for  about  0  hours  at  Inn 
('.,  and  that  figure  was  taken  as  a  standard.  It 
would  absorb  more,  and  it  could  be  produced  with 
considerably  less.  Wood  pulp  contained  about 
S  or  !•' ',,  as  a  ride,  but  varied  very  much  :  it  was 
sold  on  a  basis  of  10%.  .Manufacturers  did  not 
use  wood  pulp  for  the  cuprammonium  process 
because  they  found  cotton  easier  to  work  with. 
Wood  pulp,  unless  well  produced,  did  not  give  a 
good  thread  in  cuprammonium  solution.  The 
same  answer  applied  to  the  Topham  box  lie 
did  not  see.  however,  why  it  should  not  be  made 
to  work  ;  at  one  factory  in  Germany  two  processes 
were  used:  tin-  Topham  box  for  one  part  of  the 
viscose,  and  glass  cj  linden  for  the  cuprammonium. 
As   to   the   question    of   keeping    the   solution    for 

SOme     Weeks      before      USB,      he      thought       there      Were 

particles  which  took  a  Lmg  time  to  come  properly 
into  approximate  solution  ;  certainly  the  cupram- 
monium solution  was  improved  if  kept  for  about 


that  period.  If  only  kept  a  few  days  the  reSuUl 
were  quite  inferior. 

The  President  called  attention  to  the  fact  that 
Messrs.  Cross  and  Bevan  had  placed  the  sum  of 
£20  at  the  disposal  of  the  Society  as  a  prize  for 
an  essay  on  "  The  Interconnection  of  Economic 
Botany  and  Chemical  Industry":  and  their 
friend,  Mr.  Latham,  of  Weybridge,  had  presents] 
i'.'inil   as  a   grant    towards    research    undertaken    by 

such  one  of  the  competing  essayists  as  might  fcl 
judged  to  be  of  conspicuous  ability.  He  mentioned 
that  in  connection  with  this  paper  since  the  in- 
dustry concerned  was  one  which  had  arisen  out  of 
the  successful  discoveries  made  by  Messrs.  Cross 
and  Bevan. 


A  RESUME  OF  THE  PRESENT  POSITION  OP 
T1IK  S.CTIVATED  SLUDGE  PROCESS  OF 
SEWAQE  PURIFICATION. 

BY   EDWARD   ARDERN,    M.SC. 

Since  the  inception  in  December,  1912.  of  the 
Manchester  experiments  which  led  to  the  activated 
sludge  process,  the  results  of  which  were  tirst 
communicated  to  this  Society  in  April,  191-4,  a 
number  of  investigators  have  undertaken  experi- 
mental work  on  the  subject,  accounts  of  which  are 
to  be  found  in  numerous  contributions  to  the 
scientific  and  technical  literature  of  this  counts 
Canada  and   the  United    States. 

The  results  of  the  early  investigations  were  such 
-as  to  encourage  trials  of  the  process  on  a  working 
scale  and  during  the  past  2  or  If  years  considerable 
developments  in  large  scale  practice  have  taken 
place  in  America  and  also  in  this  country  despite 
the  retarding  influence  of  war  conditions. 

It  has  been  thought  desirable  t  hen -fore  to  collect 
and  summarise  the  data  which  has  accumulated 
as  the  result  of  experience  gained  in  the  opcratiOl 
of  working  scale  installations,  with  the  view  ol 
ascertaining  how  far  the  process  has  been  demon 
st  rated  a  practical  proposition,  and  in  which 
direction  further  information  is  required. 

The  number  of  large  scale  units  actually  il 
I  operation  or  in  course  of  construction  rend, 
impossible  to  make  reference  to  each  individua 
plant.  It  is  therefore  proposed  in  the  pri 
paper  to  deal  more  particularly  with  typica 
installations  with  which  the  writer  is  personally 
I  acquainted  or  in  regard  to  which  authentic  inform* 
tion  is  available. 

Manchester. 

Davyhulnu  [Main  Works). — A  rectangular  tain 
L'."i  feet  by  lii  feet  by  S  feet  deep  (water  level),  ha 
been  in  operation  at  these  works  on  the  (ill  an> 
draw  system  for  the  past  three  years. 

Certain  alterations  in  the  arrangement  of  bhi 
tank  have  been  made  from  time  to  time  as  tli> 
result  of  experience  gained  w  ith  it  --  opcrat  ion. 

Some  nine  months  ago  the  tank  was  entire! 
remodelled  in  the  light  of  tin-  most  recent  know  ledg 
in  regard  to  tank  design  and  method  of  airadmissioi 

The  floor  of  the  tank  is  now  constructed  i 
ridge   and    furrow    system   with   rows   of   A< 
placed  along  the  furrows,  such  that  the  net  diftUN 
area  is  about  one-sixth  the  total  tank  ana. 

The   diffusers,   which  were  supplied   by    M 
.Ion,-   and   Attwood,    Ltd..  consist    of   shallow    M 
iron  trays.    1   foot  square  (overall),  with  an  in- 
cover  of  porous  material  having  a  central  orifice  f< 
the  admission  of  air  to  the  under  side  of  the  til 

There  is  an  overhead  system  of  air  suppl)  pi|" 
witli  down  pipes,  each  fitted  with  tee  pieces 
they  mav  serve  two  or  throe  diffuser- 

The  purified  effluent,  after  settlement  of  tl 
sludge,  is  discharged  from  the  tank  through 
sectional   stand-pipe. 

A  novel  feature  of  the  installation  is  a  meet) 
arrangement    (devised   and    patented    by 
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Jones  and  Attwood,  Ltd.)  whereby  a  pulsating  air 
supply  is  automatically  obtained. 

Attached  to  each  air  pipe  serving  a  row  of  diff users 
is  an  ordinary  mushroom  type  valve  which  is 
operated  by  a  pressure  diaphragm  receiving  its  air 
pressure  intermittently  from  one  of  a  series  of 
pilot  valves.  The  pilot  valves  are  operated  from 
a  cam  shaft  which  is  turned  by  an  air  wheel 
imniersed  in  oil. 

The  design  of  the  cams  at  present  employed 
gives  a  ratio  of  the  time  of  admission  of  air  to  the 
diffuser  to  the  period  of  rest  of  1:2;  the  actual 
time  of  these  periods  can  be  varied  by  regulating  the 
toeed  of  the  cam  shaft.  As  a  general  rule  each  set 
of  diffusers  receives  air  for  5  seconds  at  intervals  of 
10  seconds. 

The  above  ratio  may  of  course  be  varied  by 
substituting  cams  of  a  different  design  to  those  in 
use. 

With  the  exception  of  disturbance  due  to  excessive 
quantities  of  oily  matter  or  to  the  presence  in  the 
sewage  of  strongly  inhibitory  trade  effluents,  no 
difficulty  has  been  experienced  in  obtaining  an 
entirely  satisfactory  purification  of  Manchester 
EEwage  with  an  average  aeration  period  of  from 
4  to  6  hours,  as  will  be  seen  from  the  following 
analytical  returns. 


Results   in   parts   per 

100,000. 

Screened 
sewage. 

Effluent. 

Purifica- 
tion. 

l  hours'oxygen  absorption . . 
Free  and  saline  ammonia    .. 
Albuminoid  ammonia     .... 

1  oxygen  absorption 
after  5  days'  incubation  at 
6i"  F 

10-40 
2-86 
1-00 

1-60 
2-06 
0-17 
0-30 

1-20 

0/ 
/o 

85 
83 

(Royal  Commission  test) 

The  above  aeration  period  allows  the  tank  to 
re<  .  he  3  fillings  per  day  and  as  the  water  level  is 
lowered  6  feet  at  each  discharge  the  daily  volume 
of  sewage  dealt  with  is  45,000  gallons. 

For  some  time  past,  however,  the  problem  has 
been  complicated  by  the  presence  in  the  sewage  of 
an  undue  proportion  of  difficult  trade  effluents, 
consequent  on  the  very  greatactivity  in  the  chemical 
industry  in  the  Manchester  district,  with  special 
reference  to  the  production  of  explosives. 

In  the  absence  of  other  units  or  a  reactivation 
sludge  tank,  which  would  provide  active  sludge  for 
inoculation  in  case  of  disturbances  thus  caused, 
it  has  been  necessary  to  allow  periodically  an 
increased  aeration  period  in  order  to  maintain  an 
entirely  satisfactory  effluent  which  readily  passes 
the  standard  suggested  by  the  Royal  Commission  on 
Sewage  Disposal  viz.,  not  more  than  2  0  parts  of 
dissolved  oxygen  per  100,000  absorbed  after 
incubation  for  5  days  at  Go"  F. 

The  most  important  development  in  connection 
with  this  tank  has  been  the  success  of  the  pulsating 
?ear  by  means  of  winch  it  has  been  possible  to 
reduce  the  air  consumption  by  practically  50  %,  i.e., 
from  15  cubic  feet  free  air  per  sq.  foot  tank  area 
per  hour  to  about  8  cubic,  feet.  The  working  pres- 
sure is  from  ih  to  5£  lb.  Calculated  on  a  6-hour 
aeration  period  and  allowing  three  fillings  per  day 
the  air  consumption  is  equal  to  1*28  cubic  feet  free 
air  per  gallon  sewage  treated.  Assuming  a  well- 
designed  air  compressor  suitable  for  the  purpose  and 
power  equivalent  to  0-5  pence  per  electrical  unit,  it 
has  been  estimated  that  the  compressed  air  would 
■ost  about  12s.  6d.  per  million  cubic  feet.  On  this 
basis  the  air  cost  is  equal  to  16s.  6d.  per  million 
gallons  treated. 

The  experience  gained  with  this  tank  has  also 
lemonstrated : — 

1.  The     necessity    for     effective    removal    of 


excessive  quantities  of  oilv  matter  (trade  discharges) 
from  the  sewage,  which  is  liable  to  have  an 
emulsifying  effect  and  thus  prevent  satisfactory 
clanficaton. 

2.  The  importance  of  adequate  removal  of 
heavy-  suspended  matter  such  as  grit,  sand,  etc.,  or 
otherwise  difficulty  may  be  experienced  in  the 
accumulation  of  the  sludge,  with  the  likelihood  of 
the  formation  of  deposits  of  de-aerated  sludge  which 
undergo  secondary  decomposition  and  thus  produce 
conditions  which  are  inimical  to  the  complete 
success  of  the  process. 

3.  The  advantage  of  a  filtered  air  supply  in 
obviating  trouble  with  diffusers. 

4.  In  the  case  of  certain  industrial  sewages  the 
necessity  for  the  provision  of  a  re-aeration  tank 
for  economy  in  the  maintenance  of  the  process. 

Manchester. 

Wtiftington  Works.  The  experimental  investiga- 
tion of  the  application  of  the  activated  sludge 
process  to  the  purification  of  the  weak  domestic 
sewage  (50  gallons  per  head)  dealt  with  at  these 
works  gave  results  *  which  were  so  far  in  advance 
of  those  obtained  with  the  trade  sewage,  at 
Davyhulme,  that  it  was  decided  to  lay  down  a 
large-scale  unit  with  the  view  of  studying  the 
process  under  working  conditions. 

Such  a  plant,  which  is  designed  to  be  operated 
on  the  continuous-flow  system,  is  now  in  course  of 
construction  and  it  is  hoped  will  be  ready  for  use 
before  the  end  of  the  present  summer. 

The  aeration  chamber,  which  is  100  feet  long, 
is  divided  longitudinally  into  5  channels  each  4 
feet  wide.  The  depth  of  the  tank  measured  from 
the  diffusers  to  the  water  level  is  5J  feet.  Its  total 
capacity  is   55,000   gallons. 

The  floor  of  the  tank  is  constructed  in  concrete 
on  the  ridge  and  furrow  system,  the  ridges  having 
a  slope  of  35  degrees  to  the  horizontal. 

Aeration  is  effected  through  rows  of  diffusers 
placed  in  the  furrows, which  are  at  6ft.  9  in.  centres. 
The  diftusers  are  of  course  arranged  transversely 
to  the  flow  of  sewage. 

The  sewage  and  sludge  on  flowing  through  the 
whole  length  of  channels,  i.e., 500  feet  will  thus  pass 
over  75  different  diffuser  areas,  which  should 
secure  effective  mixing  of  the  sewage  and  sludge 
and  obviate  to  a  large  extent  the  possibility  of 
short  circuiting. 

An  overhead  system  of  air  pipes  is  provided  and 
the  air  will  be  admitted  to  the  diffusers  through  a 
series  of  down  pipes  which  are  arranged  so  that 
one  pipe  serves  two  diffusers.  Valres  are  attached 
to  the  various  distributing  pipes  so  that  the  air 
supply  may  be  regulated  and  equally  distributed. 

The  diffusers  are  each  1  foot  square  over  all, 
so  that  their  total  area  is  approximately  one- 
seventh  of  the  aeration  tank  area.  The  ratio 
of  the  net  diffusion  area  to  total  tank  area  is 
practically   1  :  10.    ' 

The  removal  of  the  sludge  from  the  purified 
effluent  will  be  effected  in  a  deep  pyramidal 
settlement  tank  the  dimensions  of  which  are  23  ft. 
6  ins.  x  26  ft.  6  ins.  in  plan,  with  a  depth  from 
water  level  to  apex  of  tank  of  23  ft.  0  ins. 

The  sides  of  the  tanks  are  construe  ted  with  a 
slope  of  60  degrees  to  the  horizontal. 

The  inlet  and  outlet  arrangements  of  this  tank 
have  been  designed  on  the  basis  of  the  results 
obtained  by  Mr.~W.  Clifford,  Manager  and  Chemist 
of  the  Wolverhampton  sewage  works,  from  a 
careful  study  of  the  principles  involved  in  the 
correct  design  of  settlement  tanks  of  thi"3  type. 

The  mixture  of  purified  effluent  and  sludge  i- 
admitted  to  the  centre  of  the  tank  through  a  15-inch 
pipe  which  discharges  within  a  guard  chambei 
6   feet   square    and     10    feet    deep,    in   a    manner 
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designed  to  dissipate,  as  far  as  possible,  the 
energy  of  the  incoming  liquid.  The  final  diluent 
leaves  the  tank  over  a  peripheral  out  let  .ill. 

The  total  capacity  of  the  tank  is  27,000  gallons 
or  pi  a.  ticallyone  hall  thai  ol  the  aeration  chamber. 

The  sludge  is  discharged  by  hydraulic  head  from 
the  apes  of  the  tank  through  a  6-inch  return  pipe 
to  a  separate  chamber  fltted  with  diffusers.  The 
sludge  U  lifted  from  this  chamber  to  the  aeration 
tank  by  air  lift, or  surplus  charge  may  be  discharged 
on    to    drainage    beds. 

The  installation  is  designed  to  deal  with  250,000 
gallons  of  sewage  per  day,  which  after  accounting 
for  the  volume  of  sludge  employed  will  allow  an 
aeration  period  of  l  hours  and  a  stay  of  2  hours 
in  t  he  set!  lemeni  tank. 

This  plan!  is  being  constructed  under  th,  advice 
and  direi  tion  of  the  w titer. 

Messrs.  Jones  and  Attwood,  Ltd.,  are  responsible 
for  the  whole  of  the  equipment  (apart  from  air 
compressor)  and  in  consultation  with  the  writer 
also  for  the  general  design  of  the  plant. 

The  structural  work  involved  is  being  carried 
out  by  tin-  Corporation  tiain  Drainage  staff  under 
the  direction  of  .Mr.  Bertram  .Meek,  the  Acting 
City    Engineer. 

The  air  supply  will  be  obtained  from  a  belt- 
driven  Eteavell  ait-  compressor  designed  to  deliver 
BOO  i  ab.  feel  free  air  per  minute  at  anything  up  to  15 
lb.  pressure.  It  is  anticipated  that  the  normal 
working  pressure  will  he  ahont  J  Hi. 

In  view  of  the  excellent  results  obtained  at 
Davyhulme,  in  all  probability  a  pulsating  gear 
will  be  provided  al   an  early  date. 

S  A  I.FORD. 

Tlw  first  really  large  scale  plant  in  this  country 
was  brought  into  operation  at  the  Salt ord sewage 
works  in  June,  191  1.  where  tanks  already  equipped 
for  aeration  purposes  were  readily  adapted  to 
meet  the  requirements  of  the  activated  sludge 
process. 

A  full  description  of  this  plant  together  with 
tie-  results  ohtained  miiv  he  found  in  papers  by 
S.  E.  Helling,*  F.I.C.,  and  W.  H.  Duckworth. t  the 
Works    -Manager. 

The  plant  was  laid  down  under  the  advice  of 
Mr.  Melling.thc  Consulting  Chemist  to  the  Corpora- 
tion, who  is  responsible  for  its  control. 

The  original  tank  was  operated  on  the  fill  and 
draw  method  but  subsequently  a  continuous-flow 
system  was  also  brought  into  use.  Both  these 
plant-  have  now  been  in  operation  side  by  side 
for  some   time  past. 

In  each  case,  aeration  is  effected  through  a 
system  of  perforated  pipes  laid  on  the  floor  of  the 
tanks,  which  are  rectangular  in  shape. 

In  the  continuous-flow  system  the  settlement 
of  the  sludge  is  effected  in  a  series  of  4  square 
tanks,  with  sloping  sides.  The  settled  sludge  is 
periodically  pumped  back  to  the  inlet  end  of  the 
aeration   chamber. 

The  total  capacity  of  the  aeration  chamber  is 
12.00H  gallons  and  of  the  settlement  tanks  UOOO 
gallon-. 

For  experimental  purposes  both  plants  have 
been  operated  under  various  conditions  and  rates 
Of    flow. 

Despite  certain  disadvantages  the  plant  is 
under,  excellent  effluents  are  invariably  obtained. 

with  a  continuous  rate  of  Mow  of  of.iMIII  gallons 
per  day.  which  allows  an  aet.it  ion  period  of  approx- 
imately t  hours  and  a  stay  of  about  2  hours  in  the 
sedimentation    tanks. 

With  the  fill  and  draw  lank  entirely  satisfactory 
effluents  are  obtained  with  an  aeration  period  of 

•S.  K.  Hailing,  FJ.Cn  tlii-  J  .  No,  23,  Vol  S3. 

JW.  If-  Duckworth.  I'recfcliny.  .,(  v*H"ri;iti<>n  "f  ibn.'iuvrs  el 
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not  more  than  3  hours,  which  allows  a  dailv  volume 
Of    132,000    gallon,    to    be    dealt    with. 

The  Salford  investigations  have  been  very 
valuable  in  demonstrating  on  a  working  scale  the 
principle  of  the  process,  and  in  thus  confirming  at 

an  early  date  the  original  Manchester  experimental 
work, 

The  results  obtained  ha\e  been  an  undoubted 
incentiv  e  to  other  aul  horil  ie>. 

Admittedly,  however,  they  have  not   assisted  in 

determining  the  practicability  of  the  process,  a-  the 
volume  of  air  employed  is  prohibitive  from  the 
point  of  view  of  cost. 

The  reconstruction  of  this  plant  on  the  mod 
up-to-date  lines  is  therefore  awaited  with  interest, 
as  in  the  writer's  opinion  there  i-  every  reason  to 
believe  that  under  suitable  conditions  equally 
good  results  will  be  obtained  with  a  reasonable 
air  consumption. 

WOBCESTKR. 

This  plant  was  designed  and  installed  by  Messrs. 
Jones  and  Attwood.  Ltd.,  under  special  agreement 
with    the    Worcester    Corporation,    whereby    the 
payment   for  the  installation  was  conditional  on 
the   successful  operation  of  the  process  so  as 
comply  with  certain  requirements  in  regard  t" 
character  of  the  diluent  obtained,  and  the  volume 
of  sewage  treated. 
,       The  installation,  which  is  designed  to  deal  with 
750.000  gallons  (day  weather  flo.v)  per  day,  was 
brought  in  operation  in  April,   1006. 

The  writer  is  indebted  to  the  firm  *  and  to  Mr.  T. 
Caink.t  the  City  Engineer  of  Worcester,  for  the 
following  information  relative  to  this  installation 
which  is  the  largest  in  operation  in  this  country. 

The  tank  placed  at  the  disposal  of  the  firm  was 
SO  feet  long  by  72  feet  wide  and  IS  feet  deep.     It 
was  divided  longitudinally  into  !i  bays  ,s  feet  v, 
which  were  subdivided  by  ;;  transverse  walls,  thus 
forming  3(>  compartments. 

In  the  adoption  of  this  tank  for  the  trial  of  the 
process,  five  bays  are  used  as  the  aeration  chamber 
and  the  other  I  bays  for  settlement  purposes. 

The  five  aerat  ion  bays  are  arranged  as  follows  : — 
The  first  bay  though  8  feet  broad  at  the  top  is  onlv 

5      feet      at      the     bottom     due     to    the     batter    of    tile 

outside  wall.  The  bottom  of  the  first  bay  is 
arranged  with  ridge  and  furrows  at  5  feet  centres, 
the  furrows  each  containing  5  air  diffusers  each 
12-inch  square  overall,  which  are  of  course  pla 
transversely  to  the  flow  of  sewage.  The  lower  part 
of  each  transverse  wall  is  cut  away,  making  an 
opening  ;i  feet  deep  right  across  the  tank  above  the 
top  of  the  ridge.  The  ratio  of  total  diffuser  area  to 
tank  area  in  this  bay  is  1  ;  5  or  1  to  7  if  the  actual 
diffusion  area  is  considered. 

The  other  four  aeration  bays  are  arranged  in 
pairs,  each  pair  making  a  circulating  tank.  The 
bottoms  of  these  bays  arc  formed  with  ridges  and 
furrows,  saw-tooth  form,  at  10  feet  pitch,  with  80 
dilTusers  in  each  furrow,  so  that  the  ratio  of  diffu 
area  to  tank  area  is  1  :  10  or  1:11  for  actual 
diffusion  area. 

Ad  van  tag.'  i.-  taken  of  the  transverse  walls  which 
are  used  as  baffles  and  these  together  with  inter- 
mediate wooden  baffles  give  a  bailie  alongside  each 
line  of  difTusers  which  checks  the  hack  flow  and 
allows  the  rising  current  of  sewage  to  flow  forward*, 
thus  giving  a  mtioli  more  rapid  horizontal  circulation 
than  would   bo   obtained    by  the   natural   How  of 

sewage. 

The  mixture  of  purified  effluent  and  sludge 
leaving  the  aeration  chamber  enters  the  sett  Icmcut 
tanks  underneath  a  timber  baffle  8  feel  below  the 
surface.     The   settled   sludge   is   removed   from  » 

•Activated  sludste  System.  Booklet,  No.  52,  Messrs.  Jodci 
rind  Attwood,  Ltd, 

t  Activated  sludk'i'  Process  ol  Sewage  Purification— l&periiniotl 
at  Worcester,  by  T.  Calnk,  City  Engineer.  Meeting  of  A«ocii- 
tlon  of  Managers  of  SI).  Works,  Julv  7tli.  l'.'lT. 
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series  of  collecting  sumps  through  a  system  of  pipes 
to  the  inlet  sewage  chamber. 

The  settlement  tanks  have  been  partially 
reconstructed  since  the  plant  was  brought  into 
operation,  as  will  be  seen  later. 

A  similar  system  of  air  distribution  pipes  is 
employed  to  fhat  described  in  the  Withington 
plant. 

The  air  compressor  is  of  the  Ingersoll-Eand 
horizontal  type  and  is  belt  driven  by  electric  motor 
(d.e.)  capable  of  developing -10  B.H.P.  When  runn- 
ing at  235  r.p.m.  it  has  a  piston  displacement  of 
<U5  cubic  feet  per  minute  and  an  actual  delivery 
of  562  cubic  feet. 

The  total  capacity  of  the  aeration  chamber  is 
•given  at  317,000  gallons, which  after  allowing  20% 
for  the  volume  of  activated  sludge  present  gives 
■an  average  aeration  period  of  about  S  hours  when 
working  at  the  rate  of  750,000  gallons  per  day. 

In  actual  practice  it  is  found  the  volume  of  this 
sludge  returned  to  the  aeration  chamber  is  consider- 
ably in  excess  of  20  °0  of  the  volume  of  sewage 
treated. 

The  total  capacity  of  settlement  tanks  is  sufficient 
to  allow  a  2  hours'  detention  when  working  at  the 
above  rate.  As  a  matter  of  fact,  however,  for  the 
•greater  part  of  the  period  the  plant  has  been  in 
operation,  the  whole  of  the  settlement  bays  have 
not  been  in  use. 

The  Worcester  sewage  cannot  be  termed  a 
strong  sewage  as  the  flow  is  equal  to  approximately 
40  gallons  per  head,  and  although  the  City  Engineer 
states  that  a  variety  of  trade  effluents  are  discharged 
into  the  sewers,  there  appears  none  of  an  inhibitory 
character  present  in  the  sewage. 

Apart  from  stoppages  due  to  structural  alterations 
to  the  settlement  tanks,  the  plant  has  been  in 
continuous  operation  for  the  past  14  month*. 

During  this  period  the  rate  of  flow  has  varied  from 
600.000  gallons  to  rather  over  a  million  gallons  per 
day.  The  average  daily  flow  dealt  with  may  be 
taken  at  about  750.000  gallons. 

In  the  following  table  are  given  the  average 
results  of  analyses  made  by  the  Worcester  City 
-Analyst  of  the  screened  sewage  (9  samples)  and 
•.final  effluent  (12  samples)  from  June,  1910,  toMav, 
J917. 

Results   in    parts   per    100,000. 


Purifica- 
tion. 


A  hours*  oxygen  absorption 
Albuminoid  ammonia  .... 
'Suspended  solids 


The  following  are  the  analytical  returns  for 
snap  samples  taken  by  the  writer  on  the  occasion  of 
a  visit  to  the  Worcester  sewage  works  on  July  1 3th, 
1916,  when  a  rate  of  flow  of  825,000  gallons  per  day 
was  recorded. 

Results  in  parts  per  100,000. 


Screened 
sewage. 


Final 
effluent. 


Purifica- 
tion. 


4  hour?*  oxygen  absorption 

3-90 

0-46 

o 
/o 
S3 

Free  and  saline  ammonia    . . 

2-00 

1-86 

— 

Albuminoid  ammonia      .... 

0-89 

0-06 

93 

Nitrite  and  nitrate  (asNH-,) 

— 

0-33 

Dissolved  oxygen  absorption 

after  5  days  incubation  at 

65°  F 

0-76 



(Royal  Commission  test.) 

The  final  effluent  was  perfectly  clear  and 
•colourless  and  contained  very  little  suspended 
matter. 

These   results   indicate   that    a    high    degree   of 


purification  is  obtained  with  the  production  of  an 
entirely  satisfactory  effluent. 

It  has  been  found  unnecessarv  to  run  the  com- 
pressor at  full  speed  in  order  to  keep  the  sludge  in 
suspension  in  the  aeration  chamber.  Under  normal 
conditions  the  compressor  speed  i-  1  no  r.p.m.  wb 
gives  a  free  air  delivery  of  384  cubic  feet  per  minute 
and  about  20  B.H.P.  The  working  air  pressure 
is  9  lb. 

This  volume  of  air  employed  is  equal  to  onlv 
7  cubic  feet  per  square  ft.  tank  area  per  hour  and  is 
inclusive  of  the  air  used  by  air  lifts  for  returning 
the  sludge  to  the  aeration  chamber. 

Working  at  the  rate  of  750.000  gallons  per  dav  the 
air  consumption  is  equal  to  0-7  "cubic  feet  free  air 
(actual  delivery)  per  gallon  of  sewage  treated. 

The.  electric  motor  driving  the  compressor 
absorbs  16  units  per  hour  which  at  Jd.  per  unit,  the 
cost  at  Worcester,  is  equal  to  32s.  per  million 
gallons  sewage  treated  when  working  at  the  aboi  .• 
rate. 

Recently,  sand  drainage  beds  have  been  con- 
structed to  receive  the  surplus  sludge  but  the 
results  of  their  operation  are  not  yet  available,  nor 
is  it  possible  to  say  with  any  certainty  the  volume 
of  sludge  produced  per  million  gallons  dealt  with. 

It  is  stated  that  practically  throughout  its 
operation  no  trouble  has  been  experienced  with 
the  working  of  the  aeration  chamber.  So  far 
as  can  be  ascertained  the  sludge  is  kept  in  full 
suspension  and  there  is  no  evidence  of  any  serious 
sludge  deposits. 

Up  to  the  present,  the  settlement  tanks  appear 
to  be  the  limiting  factor  in  regard  to  the  volume  of 
sewage  which  the  installation  is  capable  of  dealing 
with. 

From  the  commencement  this  portion  of  the 
plant  gave  unsatisfactory  result-,  with  strong 
evidence  of  the  retention  of  sludge  and  subsequent 
return  to  the  aeration  chamber  of  sludge  in  a  more 
or  less  septic  condition,  with  consequent  disturbance 
of  the  purification  process. 

At  intervals  the  floors  of  the  1st  and  2nd 
settlement  bays  have  been  reconstructed  so  that 
they  now  have  a  slope  of  60  degrees  to  the 
horizontal. 

This  alteration  appears  to  have  overcome  the 
difficulty  of  sludge  retention,  but  owing  to  the 
insufficient  capacity  of  the  two  converted  settleme  i  ' 
bays  in  operation,  appreciable  amounts  of  suspended 
solids  pass  away  in  the  effluent  if  the  rate  of  flow 
is  increased  seriously  over  1.000,000  gallons  per  day. 

There  seems  every  reason  to  believe  that  with 
improved  settlement  conditions  this  plant  would 
be  able  to  treat  satisfactorily  a  considerably  larger 
volume  than  is  at  present  being  dealt  with,  with 
corresponding  decrease  in  air  costs. 

The  outstanding  feature  of  this  installation  is  the 
low  air  consumption  which  is  obtained  without 
the  assistance  of  a  pulsating  air  supply.  It  may 
be  noted  that  it  is  not  more  than  one  half  the 
volume  employed  in  the  American  installations, 
and  is  very  considerably  less  than  the  estimate  based 
on  the  early  investigations. 

Stamford  (Lincolnshire). 

The  sewage  of  the  borough  of  Stamford  is  excep- 
tionally strong,  as  the  flow  does  not  exceed  20 
gallons  per  head  of  population  and  it  contains  an 
undue  proportion  of   abattior  refuse. 

It  is  therefore  of  interest  that  Messrs.  Jones  and 
Attwood  Ltd.,  have  designed  and  installed  an 
activated  sludge  plant  at  the  Stamford  sewage  work-; 
under  an  agreement  with  the  Corporation  on 
similar  lines  to  the  Worcester  agreement. 

Tanks  previously  employed  as  closed  septic 
tanks  have  been  adapted  for  the  purpose  of  thi- 
plant. 

The  installation  is  designed  (o  deal  with  the 
screened  sewage  at  the  rate  of  100,000  gallons  per 
day  on  the  continuous  flow  system. 


826 


ANNUAL   MKKTING. 


[July  31,  1917. 


The  aeration  chamber  is  80  feet  long  by  1  1  t.-et 
wide  x  0  feet  deep  from  water  level  to  diffuseiSj  its 
total  rapacity  is  13,700  gallons. 

It  is  divided  longitudinally  so  as  to  form  a 
channel  7  feet  wide  and  ISO  tee!  long,  the  last  10 
feet  of  the  return  arm  ol  the  channel  being  oci  upied 
by  a  small  Dortmund  settling  basin  whose  capacity 
is'  3500  gallons.  A  further  settlement  tank  is 
provided  which  brings  the  total  capacity  ol  the 
sett  ling  tanks  i"  8000  gallons. 

The  floor  ol  the  aeration  channels  is  formed  in 
ridge  and  harrow  a w ith  rows  ol  7  diffusers  (each  1  sep 
fool  overall)  occupying  the  furrows  which  are 
placed  transversely  to  the  llow  of  senate.  The  ratio 
of  the  diffuser  area  (gross)  to  lank  area  is  approxi- 
mately 1  to  0  or  of  net  diffusion  area  to  tank  area 
of  1  to  9. 

The  compressed  air  supply  is  obtained  from  a 
suitably  designed  compressor  worked  by  an  oil 
engine  which  cannot  be  regarded  as  efficient,  the 
total  power  absorbed  being  I  B.H.P. 

The  volume  of  air  supplied  for  diffusion  and  air 
lifts  fur  return  of  sludge  from  settlement  tanks  is 
125  cul'ir  feet  per  minute  (working  pressure  about 
I  lb.)  which  amounts  to  just  over  7  cubic  feet  per 
SO.  It.  tank  are.'  per  hour  and  on  the  basis  of  100,000 
gallons  treated  per  24  hours  is  equal  to  1-8  cubic 
Feet  fn  e  air  per  gallon  of  sewage. 

H\  the  courtesy  of  Messrs.  Jones  and  Attwood, 
Ltd..  the  writer  is  enabled  to  give  the  following 
average  results  of  analyses  of  screened  sewage  and 
effluent  made  by  Mr.  B.  Gaul,  M.Sc.  (Manchester 
University),  between  April  and  November,  1916. 
Results    in    parts    per    100.000. 


S>  n-ned 
sewage. 


Final 
etlluent. 


Purifica- 
tion. 


4  hours  oxygen  absorption. . 
Free  and  saline  ammonia  .. 
Albuminoid  ammonia     .... 

Nitrite  and  nitrate 


On  account  of  the  inefficiency  of  the  oil  engine 
the  actual  power  costs  are  high  although  the  air 
consumption  is  low.  This  cost  is  given  at  3d.  per 
hour,  which  is  equal  to  tis.  per  10(1.000  gallons  or 
oils,  per  million  gallons  sewage  treated.  In  this 
consideration  the  .strength  of  the  sewage  must  he 
borne  in  mind,  tin-  aeration  period  allowed 
ami  uniting  to  nearly  0  hours. 

Vs  in  the  case  of  the  Worcester  plant  some 
difficulty  hits  arisen  in  regard  to  the  satisfactory 

operation  of  the  settlement  tanks.    It  IS  understood, 

however,  that  a  reconstruction  of  the  floors  of  these 
tanks  and  alteration  of  inlet  and  outlet  arrange- 
ments have  effected  considerable  improvement  in 
their  efficiency. 

Mr.  Ryman,  the  Horough  Engineer  of  Stamford. 
reports  recently  that  labour  difficulties  dining  the 

past    lew    months   have  prevented   this   plant    from 

being  operated  throughout  the  twenty-four  hours. 
\t  the  present  time  it  is  only  at  work  for  ten  hours 
out    of  the   twe&ty-fOUr,   during   which   period   it    is 

operated  at  the  normal  rate  of  100,000  gallons  per 
i'  I  hours. 

Despite  the  fart  that  working  under  these 
conditions  the  sludge  is  not  aerated  for  a  period  of 
it  hours  day  by  day,  which  must  he  distinctly 
disadvantageous  to  the  maintenance  of  an  active 
^lu,|U'r.  the  Borough  Engineer  states  that  satis- 
factory effluents  arc  still  obtained. 

Aid  ri<  us  Installations. 
Mu.wm  kkh.  Wis. 
The  following  description  of  this  plant   which 
was  the  tiist  large  Bcafe  American  installation  is 
taken  from  an  article  in    "Engineering  News.*** 

•"Engineering  >'ews,"  Sew  York,  o.  tol  H  1-tli,  1918,  Vol.  70, 
No.  15. 


The  installation,  which  was  built  by  the  Milwau- 
kee Sewage  Commission,  of  which  George  II. 
Henzenherg  is  chairman,  L.  Chalkley  Ilatton, 
chief  engineer,  and  William  R.  Copeland,  chemist 
and  hacterioligist.  was  designed  to  deal  with 
1,000,000  gallons  (U.S.A.)  on  the  continuous-flow 
system  and  wius  put  into  operation  in  January. 
1916. 

It  consists  of  eleven  circular  tanks  each  30  feet 
ill  diameter.  Bight  of  these  are  used  in  series  for 
aeration  purposes,  one  for  settlement  of  sludge, 
and  two  for  the  rcacration  of  the  sludge  prior  to 
its  return  to  the  aeration  tanks. 

Two  i  nrved  divisional  walls  are  built  in  each 
aeration  tank  so  as  to  form,  a  channel  of  a  total 
length  of  912  feet,  through  which  the  mixture  of 
sewage  and  sludge  Hows  in  its  passage  through 
the  eight  tanks.  The  floor  is  furrowed  and  lines 
of  diffusers  arc  fitted  along  the  furrows  longitu- 
dinally with  the  How  of  sewage. 

Air  diffusion  is  effected  by  I2inch  square  •Tiltros'* 
plates  which  are  set  in  cast-iron  frames  and  which 
aflord  an  air-supply  beneath  the  centre  line  of 
each  plate. 

The  ratio  of  diffusing  surface  to  tank  surface  is 
1  :  8-5. 

The  depth  of  these  tanks  from  water  level  to 
diffuser  is  10  feet,  the  average  depth  being  !i  feet. 

Pin-  holding  capacity  of  each  is  45,000  gallons 
or   .ItSO.OOU   gallons   (U.S.A.)   for  the  group. 

The  capacity  of  the  sludge  re-aeration  tanks 
is  similar,  so  that  their  total  capacity  is  90,000 
gallons  (I'.S.A.) 

The  sedimentation  tank  is  constructed  with 
sloping  sides  at  an  angle  of  |,"i  degrees,  terminated 
in  a  18-inch  east-iron  pipe  which  extends  l':>  f, ,  t 
3  inches  below  the  hot  torn  of  the  tank.  Its  holding 
capacity  is  31!, 000  gallons  (U.S.A.),  excluding 
2200  gallons  (U.S.A.)  held  by  the  18-inch  pipe. 

The  sludge  is  raised  by  air-lift  to  the-  sludge 
aeration  tanks  from  which  it  is  returned  by  a 
gravity  pipe  to  the  sewage  inlet   channel. 

Compressed  air  is  supplied  by  a  ( 'onri.rs\  die 
position  blower  of  the  Hoston  type,  with  a  capacity 
of  240C  cubic  feel  of  freeairper  minute'  compressed 
to  5  lb.  per  sq.  inch. 

The  total  cost  of  sewage  treatment  by  this  plant 
is  stated  to  be  between  six  and  se\en  dollars  per 
million  gallons  ( I'.S.A. )  exclusive  of  sludge  charges 

The  cost  of  sludge  disposal,  dewatering  or  drying 
is  given  at  $3'17  per  million  gallons,  making  a 
total  charge-  of  from  St*  to  Sin.  A  gross  return 
from  tin-  sale  of  dried  sludge  is  e-\pe-et,-,l  ,.;'  about 
$6  per  million  gallons  treated,  which  brings  the 
cost  of  treatment  and  sludg--  disposal  to  between 
s:;  and  si  per  million  gallons,  including  all  over- 
head charges. 

The  following  quotation  from  a  letter  from 
Mr.  T.  Chalkley  Ilatton  to  Mr.  Hammond  pub- 
lished in  the  paper  previously  referred  to.  summar- 
ises the  experience  with  this  plant  up  to  the 
autumn  of   1016. 

•'The  plant  was  designed  to  treat  1,620,000 
gallons  of  raw.  coarse  screened  sewage  with  a 
four-hour  aerating  period,  and  25  per  cent,  of 
activated  sludge  retained  in  the  aerating  tanks, 
and  produce  an   effluent  showing  a  removal  of  at 


hast  or>  per  cent .  of  suspended  matter  and  bacteria, 

diss 

million. 


with  a  dissolved  oxygen  content  of  Ave  parts  per 


Owing  to  the  design  of  the  sedimentation  basin 
we  ha\  e  met  been  able  to  treat  more  than  1,400,000 
gallons  through  the  plant,  and  in  fact  1,200,000 
gallons  is  the  limit  from  which  we-  can  get  a 
satisfactory  effluent.  We  provide  for  a  2  7 -minute 
sedimentation  with  1,620,000  gallons  Mowing 
through.  Our  observations  to  date  lead  us  to  the 
belief  that  one-  hour's  sedimentation  period  would 
he-  nearer  correct. 

"We     believe     that     our     aerating     capacity    is 

sufficient   to  treat  the  full  amount   designed  for. 
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but  owing  to  the  small  porosity  of  the  plates 
which  runs  from  1-85  to  4-50  cubic  feet  of  air  per 
minute  per  square  foot  of  surface  under  2  inches 
water  pressure  ;  and  the  failure  of  the  air  filter 
to  intercept  all  of  the  dust  and  oils,  the  diffusion 
of  air  throughout  the  aerating  tanks  is  not  as 
uniform  as  we  should  like  it,  this  results  in  the 
deposition  of  sludge  upon  some  of  the  plates  and 
the  uneconomical  use  of  the  air,  and  the  building 
up    of   pressure. 

"  From  our  experience  here  we  believe  we  can 
practically  overcome  these  difficulties  in  the  design 
of  the  air  filter  ;  in  changing  the  design  of  the 
bottom  of  our  tanks ;  placing  our  air  diffusers 
closer  together  and  increasing  their  porosity  ; 
and  particularly  by  intercepting  the  mineral 
matter,  which  now  reaches  the  plant  in  great 
quantities,  by  well-designed  grit  chambers. 

'•The  effect  ot  cold  weather  upon  the  operation 
of  the  process  is  to  increase  the  amount  of  air 
necessary  and  to  decrease  the  nitrate  in  the  effluent, 
but  during  February,  March,  and  April  we  secured 
an  average  of  08%  removal  of  suspended  matter, 
95%  removal  of  bacteria,  3  to  5  parts  of 
dissolved  oxygen,  no  nitrates,  a  stability  of  108 
hours  without  dilution,  and  a  very  clear  effluent 
in  spite  of  the  fact  that  the  temperature  of  the  raw 
sewage  varied  from  34°  F.  to  49°  F.,  and  the  out- 
side temperature  from  14°  F.  below  zero  to  4C°  F. 
above." 

The  writer  is  indebted  for  the  following  informa- 
tion relative  to  other  typical  American  plants  to 
a  paper  presented  by  Mr.  George  T.  Hammond, 
Brooklyn,  N.Y.,  to  the  Congress  of  the  American 
Society  of  Municipal  Improvements,  in  November, 
191li,  which  gives  a  complete  account  of  the 
numerous  activated  sludge  plants  in  operation  in 
the  States  and   Canada. 

Houston    (Texas). 

An  interesting  experimental  plant  designed  bv 
the  city  engineer  Mr.  E.  E.  Sands,  was  in  operation 
at  Houston,  Texas,  from  September  1915,  to  June, 
1916. 

It  consists  of  a  continuous-flow  plant  with 
aeration  tank  approx.  28  feet  by  11  feet  bv  7  feet 
9  inches  (greatest  depth),  the  capacitv  of  which  is 
10,400  gallons  (U.S.A.),  and  a  settlement  tank 
14  feet  by  11  feet  by  7  feet  5  inches  deep  with  a 
capacity   of   3300    gallons. 

The  aeration  chamber  is  hopper-shaped,  11  feet 
2  inches  wide  at  the  top  and  14  inches  at  the  bottom. 
The  aeration  is  effected  through  diffusers  ("  filtros  " 
plates),  12  inches  square,  placed  in  furrows  at  3  feet 
0  inches  centres  along  the  central  axis  of  the  tank. 

The  sludge  is  settled  in  a  pyramidal  settle- 
ment tank,  from  which  the  sludge  is  returned  bv 
hydraulic  head  through  a  3-inch  pipe  to  the  inlet 
of  the  aeration  chamber. 

According  to  Hammond,  for  some  months  this 
plant  treated  80,000  gallons  of  sewage  per  day 
with  the  production  of  an  effluent  the  relative 
stability  of  which  was  95%  and  the  oxgven  con- 
sumed varied  from   1-0  to   1-0  parts  per   100,000. 

At  this  rate,  an  aeration  period  of  2-3  hours 
would  be  given  after  allowing  for  20%  sludge 
in   the   tank. 

The  air  consumption  was  6800  cubic  feet  per 
hour,  wliich  is  equal  to  1-6  cubic  feet  per  gallon 
(U.S.A.)  of   sewage   treated. 

As  the  results  of  experience  gained  with  this 
plant,  certain  improvements  in  design  have  been 
embodied  in  the  large  scale  plant  which  it  is  under- 
stood is  now  in  course  of  construction. 

These  improvements  are  concerned  mainly 
with  the  desigaof  the  settlement  tank,  the  sides  of 
which  it  is  considered  should  have  a  slope  of  60 
degrees  to  the  horizontal  and  the  arrangement 
M  the  diffusers  transversely  to  the  flow  of  sewage 
nstead  of  parallel  as  in  the  above  plant. 


Chicago,  III.  (Messrs.  Armour  &  Co.). 

As  the  result  of  a  fairly  extensive  trial  of  the 
application  of  the  activated  sludge  process  to  the 
purification  of  stock-yard  sewage,  it  has  been 
found  that  despite  the  abnormally  strong  character 
of  this  sewage,  satisfactory  purification  can  be 
maintained  with  an  eight-hour  aeration  period 
working  on  a  continuous  flow  system. 

Owing  to  the  poor  distribution  of  air  effected 
by  the  diffusers  employed,  due  to  their  uneven 
porosity,  they  have  been  replaced  in  this  installa- 
tion by  iron  pipes  perforated  with  ^  inch  holes 
2  inches  apart  and  staggered,  with  improvement  in 
the  air  distribution. 

The  air  consumption  is  stated  to  be  about  3 
cubic  feet  per  gallon  of  sewage  treated  and  the 
cost  is  given  at  37s.  6d.  per  million  gallons  treated 

The  problem  of  dewatering  and  drving  the 
resultant  sludge  has  been  investigated.  The  results 
are  not  yet  available  but  it  is  suggested  that 
decantation  followed  by  treatment  in  a  Worth- 
ington  press  as  used  at  -Milwaukee  appears  to  give 
the  best  results. 

Illinois  State  Water  Survey. 
(Champaign,   111.) 

This  plant  which  has  been  laid  down  under  the 
direction  of  Prof.  Edward  Bartow,  who  was  re- 
sponsible for  some  of  the  earliest  studies  of  the 
f11™led  sludge  process,  was  designed  to  treat 
21111.(101)  gallons  of  domestic  sew  age  p,.r  ,i,.lv. 

The  aeration  chamber  is  a  rectangular  'concrete 
tank  17  by  36  i  feet  in  plan  and  9  J  feet  deep,  with  a 
capacity  of  36.000  gallons. 

Three  longitudinal  walls  divide  the  tank  into 
4  compartments.  The  bottom,  of  each  compart- 
ment is  built  with  hopper  sides. 

Aeration  is  effected  through  "  filtros "  plates 
embedded  in  concrete  on  the  floor  of  the  compart- 
ments. The  channel  below  the  "  filtros  "  plates 
?s  divided  into  sections  so  that  each  set  of  0  plates 
is  separated  from  all  the  others.  A  one-inch  air 
pipe  leads  to  each  set  of  plates  from  a  3-inch  con- 
tinuous air  main. 

The  settlement  tank  is  built  of  wood  and  has  a 
hopper  bottom.  It  is  6  feet  by  10  A  feet  in  plan  and 
10  J  feet  deep  at  the  lowest  point,  and  has  a  capacitv 
of  3700  gallons. 

The  sludge  is  withdrawn  from  this  chamber  by  air 
lift  and  can  be  discharged  either  into  the  sewage 
feeding  the  aeration  chamber  or  on  to  drainace 
beds. 

It  is  stated  that  satisfactory  effluents  are  obtained 
with  a  stability  of  from  5  to  1 6  davs.  The  effluent 
is  clear,  odourless,  and  sparkling,  but  at  times  con- 
tains small  quantities  of  sludge. 

Owing  to  insufficient  capacity  of  the  settling 
chamber  it  has  been  necessarv  'to  run  the  plant 
at  considerably  less  than  one  half  the  designed 
capacity.  Additional  settling  chambers  are  being 
installed  which  it  is  anticipated  will  enable  the 
plant  to  be  operated  at  the  normal  rate. 

Other  investigations  in  regard  to  the  practical 
application  of  the  process  have  been  carried  out  at 
Brooklyn ;  Baltimore,  where  tanks  previously  in 
use  as  Imhoff  tanks  are  being  employed,  Cleveland, 
San  Marcos,  and  Edmonton,  and  experimental  work 
has  been  continued  at  the  Lawrence  Experiment 
Station  of  the  Massachusetts  State  Board  of  Health. 
Taken  as  a  whole,  the  results  obtained  irom  the 
operation  of  the  various  American  installations 
are  most  encouraging. 

Apart  from  certain  failures  in  regard  to  air 
distribution,  the  difficulties  met  with  may  be 
ascribed  to  a  very  large  extent  to  the  fact  that  at 
the  time  these  plants  were  installed  only  meagre 
information  was  available  in  regard  to  the  moet 
suitable  design  of  plant  to  adopt. 

The  Milwaukee  plant  has  suffered  from  the  start 
from   the    consideration  given   to   the  possibility 
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of  conversion  to  an  entirely  different 
of  sewage  treatment  in  case  the  activated 
sludge  process  did  not  prove  successful,  while  the 
trial  of  the  process  at  Baltimore  has  i d  handi- 
capped b\  endeavouring  to  adapt  an  existing  plant 
wlii.  h  appears  most   unsuitable  for  the  purpose. 

The    experience     gained    with    the    American 

installations  has  I a  valuable  in  indicating .where 

improvements  may  be  effected  m  then-  design, 
with  especial  reference  to  the  obviataon  cd  short 
circuiting  of  the  sewage  in  the  aeration  chamber 

and  il ttlement  and  return  in  a  fresh  condition 

0f  the  a.  tivated  sludge  to  the  aeration  tanks. 

Plants  embodying  improvements  in  these  oirec- 
(aonsshould  be  more  likely  to  meet  theactual  re- 
quirements of  the  process,  and  thus  give  a  better- 
purification  at  a  low  er  eost. 

SUMM  u:Y. 

Vn  endeavour  is  made  in  the  following ^paragraphs 

to  summaris  •  the  present  position  of  affairs  and  to 
indicate  where  further  information  is  required. 

Brieflj  stated,  the  problem  of  the  successful 
application  of  the  activated  sludge  process  to  the 

l,i'-,.  scale  treatment  of  sewage  is  to  determine  the 

,,u,-i  ei  onomical  and  efficient  method  by  which  the 
activated  sludge  niavbekept  in  intimate  contact 
with  the  sewage  under  strictly  aerobic  conditions. 

The  process  may  be  carried  out  in  a  till  and  draw 
tank  or  in  a  continuous  How  system. 

The  original  experimental  work  was  undertaken 
on  the  lines  of  the  former  method,  and  there  can 
be  no  doubt  that  for  a  given  air  consumption  it 
gives  a    more  effective  purification  than  the  latter 

method,  for  the  reason  that  there  is  no  possibility  ot 
short  .  in  uit  ingot"  the  sewage  and  there  is  practically 
no  difficulty  in  obviating  deaeration  or  putre- 
faction of  the  sludge. 

In  comparison  with  the  continuous-flow  system 
it  suffers  however  from  the  following  main 
disadvantages  (i).  Absorption  of  fall,  required  for 
the  discharge  of  the  tanks;  (ii.)  increased  operation 
attention;  and  (iii.)  increased  possibility  of  diffuser 
difficulties  by  the  constant  periodical  settlement  of 
the  sludge  on  the  floor  of  the  tank. 

For  these  reasons  the  general  tendency  for 
large  scale  operation  is  towards  a  continuous-flow 
system  in  which  it  is  of  course  necessary  to  provide  a 
separate  settlement  tank  and  to  make  provision 
for  the  ret  urn  of  the  sludge  to  the  aeration  chamber. 
With  regard  to  the  design  of  the  aeration 
chamber,  the  experience  gained  so  far  indicates 
fairly  <  learly  this  should  be  rectangular  in  plan 
and  "that  the  main  tank  should  be  sub-divided 
so  that  a  long  length  of  travel  is  assured  with  the 
idea  of  reducing  the  likelihood  of  short  circuiting. 
h  i-  ir.neiallv  conceded  that  within  limits  the 
deeper  the  tank  the  greater  the  economy  in  power 
required  for  aeration  purposes,  but  of  course  the 
questions  of  site  conditions  and  cost  of  construction 
are  involved  in  this  consideration. 

In  the  majority  of  cases  porous  dift users  have 
been  employed  as  a  means  of  aeration,  but  soma 
difference  M  opinion  exists  as  to  the  practicability 
of  their  general  adoption. 

In  this  respect  certain  American  experience  is 
distinctly  adverse.  In  one  instance,  at  any  rate, 
they  have  been  replaced  by  perforated  pipes,  and 
Hammond  is  of  opinion  that  a  perforated  pipe 
^rid  offers  advantages  over  porous  tile  diffusers. 

On  the  other  band,  diffusers  have  operated 
satisfactorily  in  various  other  plants,  and  at 
Milwaukee,  although  certain  difficulties  have  ben 
experieni  ed    with    the    diffusers    employed,    it    is 

believed  thai   these  difficulties  may  i vercome 

l,v  uitable  type  of  diffuser  and  air  filter. 

In  fact,  Chalkley  Batten,  judging  from  experi- 
mental investigations,  states  thai  the  amount  of 
air  used  by  the  method  of  perforated  pipes  js  too 
great  to  make  the  process  attractive  to  them  at 
Milwaukee. 


Recent  English  experience  with  the  latest  type 
of  porous  tile  is  more  favourable  to  the  use  of 
isers.  A-  previously  stated,  very  little  if  any 
diffuser  trouble  has  arisen  at  the  Worcester  plant. 
which  experience  is  corroborated  by  the  use  of 
similar  diffusers  at      liawluilme  and  Withington. 

It  is,  however,  advisable  that  they  should  be  sq 
fitted  that  they  can  be  removed  without  difficulty 
Eoi  periodical  inspection  and  cleansing,  if  required. 

I -I  the  writer's  view,  it  is  also  important  to 
provide  stop  valves  by  means  of  which  the  air 
supply  to  each  set  of  diffusers  may  be  regulated, 
in  order  to  ensure  as  far  as  possible  an  equable 
air  distribution,  as  it  is  obvious  that  uniform  dis- 
tribution is  essential  lor  economy  in  air  consump- 
tion. 

Care  should  be  taken  in  the  design  ol  the  aeration 
chamber    to    obviate    the    formation    of    slud 
deposits,  which  are  liable  to  undergo  secondary 
decomposition  and  thus  produce  conditions  inimi- 
cal to  the  complete  success  of  the  process. 

1  ].  to  the  present,  this  point  has  been  met 
generally,  bv  constructing  the  floor  of  the  tank 
on  a  ridge  and  furrow  system,  the  diffusers  being 
placed  in  the  furrows. 

Experience    has    si, own    that    the    diffused    air 
should   be   admitted   transversely   to   the   flow 
sewatre  rather  than  parallel   to  the  central  axis  of 
the    tank,    as   being   more   likely    to   obviate   short 
circuiting. 

There  are  obvious  objections  to  thrs  type  o. 
tank,  such  as  cost  of  construction,  and  reduction  in 
capacity  bv  reason  of  the  space  occupied  by  the 
ridges.  '  Attention  is  therefore  being  directed 
towards  obtaining  a  suitably  designed  flat- 
bottomed  tank. 

The  question  of  the  ratio  of  diffusion  area  to 
tank  area  is  important.  This  ratio  lias  varied 
widely  from  1  :  Ii  to  1  :  10  or  even  more.  Further 
information  and  experience  is  required  before 
definite  conclusions  can  be  arrived  at,  and  of 
course  the  question  is  largely  influenced  by  the 
general    design    of    the    tank. 

While  discussing  the  question  of  diffusers. 
reference  should  be  made  to  the  possibilities  of  a 
pulsating  air  supply,  as  it  affects  their  use  to  an 
appreciable  extent. 

Obviouslv  the  less  volume  of  air  applied  to  the 
diffusers  the  greater  the  liability  to  trouble;  on 
the  other  hand  economical  operation  requires  tin- 
air  consumption  reduced  to  the  minimum. 

It    follows,    therefore,    that    if    a    pulsatin 
supply   be   employed,   the    total   air   consumption 
mav  be  considerably  reduced  without  diminishing 
the*  volume    of    air 'passed    through    the    difl 
when  thev  are  in  actual  operation.      If.  then 
the  intermittencv  can  be  so  arranged  as  to  avoid 
settlement    of   sludge  on   the  diffusers,   a  definite 
advantage  is  secured. 

Experience   at    Davyhulme   with   the  pulsating 
gear,  to  which  reference  has  been  made,  indicates 
that  this  method  of  operation  is  full  of  possili 
in  the  direction  of  securing  economy  in  air  con- 
sumption. ., 
It    is.   of  course,   well  known  that  only  a  small 
proportion    of     the    air    employed     when 
diffusers,   is  required  for  the   maintenanci 
bio-chemical  changes  involved  in  the  purification 
process,    and   for   this   reason   attention   should  b 
drawn    to    an    interesting    series    of    expert 
described   by   Mr.   J.    Howarth,*   Manager  of  Be 
Sheffield  Sewage  Works. 

These  experiments  were  undertaken  largely   i 
the  result    of   difficulties   met    with   in    the 

p us   tile  diffusers.  and  are  concerned  with  t. 

aeration    of    sewage    in    contact     with    activate. 
sludge,     by    air    currents   induced    by   mechanic 
means.      The   effect    of   a    combination  ol    ac 
with   a   very  low  air  consumption,  and  mechanical 

agitation,   is  also  studied.  
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This  question  is  almost  entirely  one  of  cost  in 
•which  purely  engineering  considerations  are  in- 
volved. The  writer  therefore  awaits  with  interest 
the  outcome  of  the  extension  of  this  investigation 
which  he  is  informed  by  Mr.  Howarth  Is  under 
consideration. 

The  next  point  to  consider  is  the  design  of  the 
settlement  tank  and  return  of  the  sludge  to  the 
aeration  chamber. 

It  is  in  this  respect  that  practically  the  whole 
of  the  plants  already  in  operation  have  failed  in 
some  degree  to  meet  the  requirements  of  the 
process. 

This  failure  in  design  has  had  usually  a  two-fold 
effect.  The  first,  a  limiting  one  on  the  flow  which 
can  be  treated  satisfactorily,  by  reason  of  the 
inadequate  settlement  afforded,  if  the  flow  exceeds 
a  certain  rate,  and  the  second,  the  inability  to 
avoid  sludge  retention  which  results  in  the  return 
to  the  aeration  chamber  of  sludge  in  a  more  or 
less  putrefactive  condition,  obviously  to  the  dis- 
advantage of  the  process. 

The  first  difficulty  may  be  easily  overcome  by 
increasing  the  capacity  of  the  settlement  tanks. 
Further  research  is,  however,  required  to  determine 
the  best  form  of  the  inlet  and  outlet  arrangements 
of  the  upward  flow  settlement  tank,  which  appears 
to  be  the  most  suitable  type  to  adopt,  with  the 
view  of  securing  efficient  settlement  with  the 
minimum  tank  capacity. 

Apparently  the  second  difficulty  has  arisen 
through  having  insufficient  slope  on  the  sides 
or  bottom  of  the  tank.  Experience  has  shown 
that  to  ensure  a  constant  flow  of  sludge  from  the 
tank  as  it  deposits,  so  as  to  return  it  in  a  fresh 
condition,  this  slope  should  be  not  less  than  60 
degrees   to  the   horizontal. 

In  the  paper  by  Mr.  Caink,  City  Engineer  of 
Worcester,  a  flat  bottomed  tank  is  suggested, 
fitted  with  a  travelling  perforated  pick-up  pipe 
through  which  the  sludge  will  flow  by  hydraulic 
head. 

The  outstanding  feature  of  the  activated  sludge 
process  is  the  recovery  of  a  considerable  proportion 
of  the  total  nitrogen  content  in  a  forrn  available 
for  agricultural  purposes.  The  amount  of  nitrogen 
in  dried  sludge  varies  from  4  to  6%,  dependent 
on  the  character  of  the  sewage  treated,  and  it 
also  contains  appreciable  quantities  of  phosphate. 

The  problem  of  dewatering  and  drying  the 
sludge  so  as  to  render  it  transportable  is  therefore 
"of  great  importance. 

Considerable  information  has  been  obtained  in 
America  (Milwaukee  and  Chicago)  in  regard  to 
the  probable  cost  of  these  operations. 

In  this  connection  the  following  further  quota- 
tion from  Mr.  Chalkley  Hatton's  letter  to  Mr. 
Hammond,  previously  mentioned,  is  of  interest. 

"  After  quite  an  elaborate  experiment  on  the  de- 
watering  and  drying  of  sludge,  we  find  that  there 
are  very  few  problems  connected  therewith  that 
has  not  already  been  solved  in  industrial  establish- 
ments where  materials  of  like  character  must  be 
treated. 

There  is  no  difficulty  in  either  one  of  two  kinds 
of  presses  (the  Berrigan  press  or  the  Simplex) 
of  reducing  the  moisture  from  99  %  to  70  % ;  and 
there  is  no  difficulty  by  either  the  direct  or  in- 
direct dryer  to  reduce  this  moisture  from  75  °0  to 
10%  or  lower." 

As  stated  when  considering  the  Milwaukee 
plant,  the  cost  of  this  disposal  of  sludge  is  given 
at  13s.  3d.  per  million  gallons,  while  the  anticipated 
yi  !ld  from  the  dried  sludge  is  25s.  per  million 
gallons,  with  a  consequent  reduction  in  the  actual 
cost  of  treatment  of  about  12s.  per  million  gallons. 

In  addition  to  the  use  of  filter  presses  for  the 
preliminary  treatment  of  the  sludge,  there  are 
possibilities  in  regard  to  the  use  of  centrifugal 
machines,  or  the  application  of  electrical  treatment 


whereby  the  sludge  particles  are  granulated  and 
the  water  readily  separated. 

A  careful  study  of  the  conditions  requisite  for 
the  success  of  the  latter  proposal  is  required.  Pre- 
liminary experiments  by  Mr.  E.  Gaul,  M.Sc,  en- 
courage the  hope  that  in  this  direction  a  practical 
means  of  dewatering  the  sludge  mav  be  developed. 

In  considering  this  question  of  sludge  disposal, 
reference  should  be  made  to  the  success  of  the 
method  adopted  by  Mr.  W.  Clifford  of  the  Wolver- 
hampton sewage  works,  where  during  the  period 
from  September  to  May  the  whole  of  the  sludge 
resulting  from  the  precipitation  tank  treatment 
of  the  Wolverhampton  sewage  is  piped  direct 
to  the  various  farm  lands  in  the  vicinity  of  the 
works. 

The  writer  suggests  this  method  as  a  means  of 
•utilising  to  the  full  the  agricultural  value  of  the 
sludge,  in  cases  where  the  situation  of  the  outfall 
works  renders  it  a  practical  means  of  disposal. 

In  this  way  the  bacterial  content  of  the  sludee 
would  be  maintained,  and  thus  in  addition  to  the 
proven  food  value  of  the  sludge  the  soil  would 
receive  whatever  advantage  is  due  to  bacterial 
inoculation. 

While  the  actual  cost  of  the  process  will  be 
governed,  of  course,  by  the  cost  of  available  powv:. 
it  will  be  seen  from  the  foregoing  that  sufficient 
information  has  been  already  obtained  from  the 
operation  of  large-scale  installations  to  show  the 
practical  nature  of  the  activated  sludge  process, 
at  any  rate  as  applied  to  the  purification  of  domes- 
tic sewage,  despite  the  fact  that  these  early  installa- 
tions have  not  fully  succeeded  in  meeting  the 
requirements  necessary  for  the  complete  success 
of    the    process. 

If,  therefore,  anticipations  in  regard  to  improve- 
ment in  design  of  plants  are  fulfilled  and  especially 
if,  as  appears  likely,  full  advantage  can  be  taken 
of  the  value  of  the  resultant  sludge,  there  can  be 
no  doubt  that  the  process  will  demand  the  serious 
consideration  of  all  who  are  concerned  with  the 
design  of  sewage  purification  plants. 

Discussion. 

Mr.  Watson  said  that  Mr.  Ardern  had  done 
most  excellent  pioneer  work.  The  process  of  air- 
blowing  into  sewage  was  not  exactly  a  new  one. 
It  had  been  first  done,  many  years  ago,  by  Dr. 
Angus  Smith,  and  by  Waring,  in  America,  20  or 
30  years  ago,  and  since  then  a  great  deal  of  useful 
work  had  been  done.  Five  years  ago,  when 
called  upon  to  advise  the  Metropolitan  Commission 
of  New  York  on  the  question  of  the  sewage  dis- 
posal of  New  York,  attention  had  been  called 
to  the  question  of  air-blowing  into  sewage,  and 
he  had  expressed  the  opinion  that  it  was  then 
out  of  the  question.  Investigators  in  the  United 
States  who  had  since  gone  more  fully  into  it  had 
come  to  the  conclusion  that  it  was  necessary  first  to 
activate  the  sludge.  By  air-blowing,  continued 
for  some  hours  at  a  time,  a  remarkable  change 
was  worked  in  the  condition  of  the  liquid  itself. 
No  one  could  suggest  that  the  process  was  not  a 
practical  process,  but  the  question  of  cost  was 
very  important,  and  had  not  been  very  carefully 
gone  into.  Mr.  Eddy,  of  Worcester  (Mass.). 
had  run  two  experimental  plants  in  juxtaposition  ; 
the  one  was  a  percolating  filter  ;  the  other,  a 
tank  through  which  air  "was  blown.  He  cal- 
culated that  the  percolating  filter  was  considerably 
cheaper,  notwithstanding  the  fact  that  the  electric 
current  only  cost  Jd.  per  kw.-hr.  There  was  no 
doubt  as  to  the  results  that  could  be  obtained 
when  the  power  was  suitable  and  good.  He 
pointed  out,  however,  that  up  to  now  only  experi- 
mental plants  had  been  worked. 

Mr.  E.  Halliwell  drew  attention  to  Mr. 
Ardern's  suggestion  that,  with  tin-  exception 
of  disturbance  due  to  excessive  quantities  of  oily 
matter  or  to  the  presence  in  the  sewage  of  strongly 
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inhibitory  trade  effluents,  no  difficulty  had  been 
experienced  in  obtaining  an  entirely  satisfac- 
tory purification  of  Manchester  sewage  with  an 
average  aeration  period  of  from  4  to  0  hours. 
Was  Mr.  Ardcrn  prepared  to  hack  t hat  statement 
up  in  the  case  of  winter  frosts,  in  the  case  of 
breakdown  oX  machinery,  in  the  case  of  increased 
flow  in  wet  weather,  and  other  changes  which 
usually  obtained  at  sewage  works  I     The  question 

of  the  sludge  was  the  essence  of  the  problem. 
Mr.  Ardent  had  shown  in  a  recent  paper  that  the 
quantity  of  sludge  obtained  by  the  activated 
process  was  twice  as  much  as  was  produced 
by  any  other  method.  It  was  to  be  hoped  that 
the  sludge  would  prove  to  he  of  manurial  value. 
The  President  said  that  the  question  appeared 
to  be  one  largely  of  the  utilisation  of  the  air. 
Only  1",,  of  the  air  was  utilised  in  the  process,'1 
and  when  they  were  dealing  with  a  huge  project 
such  as  that  of  sewage  it  seemed  that  the  cost 
entailed  must  be  considerable  if  they  could  only 
use  that  small  percentage. 

Mr.  P.  1!.  o'Suaugiinessy  expressed  the  opinion 
that  the  process  was  not  past  the  experimental 
stage.  One  important  point  had  been  em- 
phasised by  the  speakers  about  the  process, 
and  that  was  its  vulnerability.  Other  merits 
apart,  there  was  no  more  vulnerable  process  than 
the  activated  sludge  process:  there  was  also 
to  be  considered  the  uncontrolled  influx  of  various 
trade  wastes  of  various  kinds.  There  was  the 
danger  of  the  installation  being  ruined  by  flood. 
or  excessive  flow.  The  great  drawback  to  existing 
processes,  by  contact  or  percolation  be. Is.  was 
that  they  were  inelastic  or  fixed:  the  advantage 
of  the  activated  sludge  process  was  its  elasticity. 

Mr.  ARDERN,  in  reply,  said  he  was  prepared 
to  admit  that,  with  regard  to  this  problem, 
practically  nothing  of  a  practical  nature  had 
been  done  in  this  country.  Mr.  Ohalkley  Hatton 
was  responsible  for  the  statement  as  to  the  reduc- 
tion of  moisture  to  7(1",,  by  presses — the  Uerrigan 
or  the  Simplex,  at  Milwaukee.  He  agreed  that 
ordinary  sludge  did  not  lend  itself  readily  to  de- 
watering  by  pressing.  He  believed  there  were 
possibilities  in  the  electrical  treatment,  of  the 
sludge.  If  sludge  were  submitted  to  low  voltage 
and  low  amperage  current,  there  was  a  marked 
effect  in  its  granulation,  and  a  rapid  reduction 
in  the  water  content.  He  was  not,  however, 
prepared  to  say  what  the  cost  of  sludge  recovery 
would  be.  His  view  was  that  winter  in  this 
country  would  have  no  material  effect  on  the 
process.  They  had  worked  at  Withington  during 
winter  and  summer — in  the  former  when  the  tem- 
perature  was  below  zero  ;  anil  apart  from  a 
reduction  of  nitrogen  content,  the  value  of  the 
sludge  had  not  been  impaired.  Whilst  he  appre- 
ciated the  possible  difficulties  of  trade  waste 
in  huge  quantity,  he  did  not  think  it  would 
interfere  in  the  way  suggested.  He  had  abstained 
from  giving  definite  figures  as  to  the  cost  of  the 
process,  but  the  working  of  their  purely  pioneer 
installations  had  given  such  results  as  to  suggest 
that  the  process  would  be  able  to  compete  with 
existing  processes.  lie  added  that  Mr.  Eddj 
did  not  use  two  plants  working  side  l,y  side: 
the  figures  were  arrived  at  for  a  definite  plant. 
the  activated  figures  being  estimated  and  not 
for  a  plant  under  his  control.  To  his  (Mr. 
Ardern's)  mind  Kddy  had  over-estimated  the  air 
costs;  they  had  reduced  that  co.<  by  one-half 
in  this  country. 

THE    FUTURE    OF    THE    PINE    CHEMICAL 
INDUSTRY. 

BY    ERNEST    V.\    MANX,    B.9C.(LOXD.),    F.I.C.,    PH.C. 

[Abstract.] 
Under  the  past  conditions  of  chemical  training, 
tlu' trained  technical  research  worker  has    1 t)    a 


rara  oris  ;  under  present  conditions  he  is  hardly 
likely  to  be  forthcoming,  since  the  supply  of  raw 
material  in  the  person  of  the  graduated  student  is 
practically  nil. 

We  are  probably  all  agreed  that  something  in 
the  nature  of  a  post-graduate  course  is  i  -.paired  to 
enable  the  student  to  bridge  the  very  considerable 
step  between  the  University  laboratory  and  the 
works,  hut  we  are  not  so  well  in  agreement  as  to 
what   form   the  training  should   take.       The   state 

Committee  on  research  advocates  the  extension 
of  the  technological  departments  already  in 
existence  iii  connection  with  some  of  out  Univer- 
sities. Sir  Thomas  Barclay  has  proposed  the 
establishment  of  state  research  laboratories  undei 
joint  manufacturing  and  academic  control,  working 
on  industrial  problems  and  throwing  the  results 
of  their  work  oden  under  licence  or  royalty.  There 
are  many  advantages  in  the  latter  scheme.  One 
important  advantage  is  the  bearing  it  would 
have  on  the  economical  utilisation  of  research 
talent — a  very  important  aspect  of  the  future  of 
technical  research — the  co-ordination  of  effort 
and  prevention  of  waste.  It  is  no  doubt  common 
knowledge  that  since  l'Jl-l  the  problems  connected 
with  the  manufacture  of  numerous  synth* 
chemicals  have  been  under  investigation  in  many 

laboratories  and   probably   in   ti ml    each    has 

arrived  at  practically  the  same  result. 

At  the  present  time,  with  German  competition 
eliminated,  American  competition  handicapped, 
and  competition  of  the  far  East  only  just  perceptible, 
it  is  a  comparatively  easy  matter  for  certain  manu- 
factures to  be  carried  on  in  a  small  way,  ind 
profitably.  But  what  chance  have  they  on  such 
lines  in  the  future?  Take,  for  example,  salicylic 
acid,  now  possibly  manufactured  by  a  dozen  or 
more  firms  in  this  country  with  an  entire  output 
barely  sufficient  to  supply  our  home  needs; 
compare  this  with  tie-  output  of  a  single  German 
house     before    the    war,     greater    than    all     put 

together. 

Is  there  room  for  so  much  individual  effort,  and 
should  not  some  steps  be  taken  to  concentrate 
production  and  thus  to  reduce  manufacturing 
costs  to  such  a  point  as  will  enable  tlii-  country 
eventually  to  compete  with  the  old-established  and 
large-scale  German  plants? 

There  is  another  possible  method  by  which 
efficiency  can  be  tested  and  stimulated,  that  is  by 
the  interchange  of  manufacturing  costs.  The 
knowledge  so  gained  would  necessarily  be  an 
incentive  to  efficiency,  since  no  one  would  n 
content  until  his  costs  were  reduced  at  least 
as  low  as  those  of  any  of  his  competitors. 

Another     important     question     on     the     manu- 
facturing side   is  supply  of   trained   labour.        I 
shortage  of  skilled  chemical  workers  i,  ver\    .-Teat 
indeed,  and   unless  remedied  this  may  handicap  us 
to  a  very  large  extent  in  the  future.    It  that 

under  after-war  conditions  the  explosives  works 
may  he  able  to  liberate  men  who  have  had  training 
in  chemical  processes,  and  who  will  form  a  nu<  ! 
for  the  formal  ion  of  a  craft  of  skilled  work- 
Compulsory  attendance  at  continuation  and 
technical  schools,  with  an  obligation  on  the 
employer  to  afford  facilities  for  su.  h  attendance 
will   also  assist    towards  this  end. 

Turning  now  to  the  question  of  markets,  the 
first  point  thai  naturally  occurs  is  the  relation  of 
tin-  home  market  to  foreign  competition,  and  how- 
far  the  infant  industry  is  to  he  protected  under 
post-war    conditions.      1     imagine    there    will 

general  agi ment  that  a  tariff  is  essential,  for  a 

time  at  any  rate,  to  prevent  the  trade  being 
extinguished  by  the  dumping  which  otherwi 
would  he  inevitable.  Presumably  who]!,  unmanu- 
factured raw  material  would  he  free  from  duty  B 
tin-  rate  of  duty  would  increase  proportiouatclj  t" 
tin-  complexity  of  the  manufacturing  proeuWH 
involved.     Consideration  would  have  to  be  paid 
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the  influence  of  duties  on  semi-manufactured  raw 
materials  on  the  markets  in  the  colonies  and  neutral 
countries,  and  it  may  be  necessary'  to  arrange  for 
rebate   of   this   duty  on  goods   exported   to  such 

markets. 

Discussion. 

Mr.  B.  F.  Howard  asked  the  author  for  his 
opinion  on  the  matter  of  duty-free  alcohol,  and 
its  probable  effect  on  the  English  manufacturer  in 
Telation  to  Continental  or  other  competition. 

Mr.  F.  Sproxton  said  that  the  general  trend 
of  Mr.  Mann's  paper  appeared  to  be  that  in  the 
future  the  chemical  industries  would  be  run 
principally  by  large  manufacturing  firms,  and  not 
by  small  ones.  However  much  that  was  to»be 
regretted  for  sentimental  or  other  reasons,  he  felt 
they  could  not  escape  it.  Regarding  the  question 
of  alcohol,  he  said  that  many  chemical  manu- 
facturers did  not  really  know  what  facilities  could 
be  obtained  in  duty-free  alcohol.  If  manufacturers 
wanted  the  Government  authorities  to  make  fresh 
regulations  to  help  them  in  their  industries,  then 
they  must  be  prepared  to  devise  some  scheme  to 
afford  the  Government  protection  of  their  revenue. 
Manufacturers  of  fine  chemicals  would  have  to 
contribute  towards  the  constant  attendance  and 
supervision  of  Inland  Revenue  officials,  and  here 
again  the  large  works  would  have  an  advantage. 
Another  point  was  in  relation  to  attendance  at 
Continuation  and  Technical  Schools.  If  the 
migration  of  factories  continued  as  it  had  done, 
the  supply  of  educated  boys  would  become  a 
serious  question.  In  large  cities  little  difficulty 
was  experienced  in  getting  boys  who  had  had  a 
certain  amount  of  technical  training,  and  who 
were  prepared  to  continue  it.  But  if  one  worked, 
as  he  did,  in  a  factory  nine  miles  from  a  large 
town  there  was  great  difficulty  in  getting  educated 
lads.  He  strongly  believed  in  the  policy  of  manu- 
facturers providing  facilities  by  which  boys  could 
be  technically  trained  in  the  works  at  which  they 
were  engaged,  and  this  should  be  done  in  their 
working  time,  and  without  any  w,age  deduction. 
Members  of  the  trained  staff  might  take  the 
classes.  Personally  he  was  able  to  speak  of  the 
result  of  such  a  system  :  it  had  been  satisfactory, 
and  had  paid  for  itself  over  and  over  again.  A 
certain  amount  of  expense  was.  of  course,  in- 
volved, but  the  Board  of  Education  would  make 
a  grant  on  condition  that  they  approved  the 
syllabus,  and  that  the  classes  were  open  to  the 
general  public.  There  were  at  first  sight  objections 
to  the  latter  condition,  because  it  appeared  that 
if  the  public  attended,  the  members  of  the  staff 
could  not  be  on  such  intimate  terms  with  the 
students  as  they  would  like,  a"nd  moreover  ques- 
tions relating  to  the  problems  of  the  factory  would 
have  to  be  restricted.  In  their  own  case,  how- 
ever, the  public  had  shown  no  disposition  to 
attend. 

Mr.  E.  K.  Scott  said  that  research  workers 
should  be  protected  from  exploitation  by  the 
financing  classes.  In  the  United  States  what  was 
known  as  Industrial  Fellowships  were  provided  : 
the  system  had  been  introduced  at  the  Kansas 
University,  and  it  had  developed  enormously. 
It  seemed  to  him  that  some  such  system  was 
needed  in  this  country.  His  hope  was  that  the 
individualistic  system  would  be  continued.  At  the 
same  time  he  recognised  that  research  work  could 
not  be  carried  on  so  satisfactorily  by  small  firms 
as  by  a  central  institution,  aided  by  the  Govern- 
ment. 

Mr.  Heaven  expressed  the  hope  that  good 
results  would  be  obtained  from  the  Ministry  of 
Reconstruction.  Was  it  not  possible  to  continue 
some  of  the  work  done  during  the  war  by  the 
Ministry  of  Munitions,  and  make  it,  if  necessary, 
an  appendage  to  the  chemical  industry  ;  or 
come  to  some  arrangement  whereby  individualistic 


efforts  would  not  be  lessened,  but  that  there  would 
be  some  form  of  mutual  control? 

The  President  pointed  out  that  this  matter 
was  under  consideration  by  the  authorities. 

Mr.  MANN,  in  reply,  expressed  his  interest  in 
what  Mr.  Scott  had  said  on  the  subject  of  In- 
dustrial Fellowships.  His  firm  had  not  experienced 
any  difficulty,  nor  had  to  incur  any  expense  in 
getting  facilities  from  the  Board  of  Customs  for 
obtaining  alcohol.  The  only  condition  was  that 
the  alcohol  had  to  be  denatured  under  their 
supervision. 

Votes  op  Thanks. 

The  Chairman  moved  a  resolution  thanking 
those  who  had  read  papers  at  the  meeting.  The 
success  of  the  Congress  had  been  very  largely  due 
to  the  admirable  character  of  the  papers,  which 
had  been  prepared  under  circumstances  of  great 
difficulty. 

Mr.  F.  R.  O'Shaughnessy  seconded  the  resolu- 
tion, which  was  carried  unanimously. 

On  the  motion  of  Dr.  R.  H.  Pickard,  seconded 
by  Dr.  Dunn,  a  hearty  vote  of  thanks  was  accorded 
to  Dr.  Carpenter  for  having  occupied  the  chair 
during  the  Congress. 


VISITS  TO  WORKS. 
On  Friday  afternoon  parties  of  the  members 
visited  the  following  works,  etc.  : — Birmingham 
Gas  Department's  "  Woodall-Duckham  "  Con- 
tinuous Verticals  and  Cyanogen  Plant,  Windsor 
Street  Gas  Works  ;  Birmingham  Gas  Department's 
Phvsical  and  Metallurgical  Laboratories  of  the  In- 
dustrial Research  Department  ;  King's  Norton 
Metal  Company  ;  H.M.  Factory,  Oldbury  (Chance 
and  Hunt,  Ltd.,  Managers)  ;  Dunlop  Rubber  Co.  ;  . 
Birmingham  Drainage  Board's  Sewage  Works  ; 
Messrs.  Kynoch's  Works. 


EXHIBITION   OF   CHEMICAL   WARE. 

During  the  meeting  an  interesting  exhibition 
of  chemical  apparatus  and  supplies  was  open  in 
the  University  buildings.  The  following  firms 
exhibited  specimens  of  their  products  : — J.  Bar- 
sham  Green  and  Son,  Doulton  and  Co.,  A.  Gallen- 
kamp  and  Co.,  Ltd.,  W.  and  J.  George,  Ltd.. 
Philip  Harris  and  Co.,  Ltd.,  Hind  and  Lund,  Ltd., 
Kestner  Evaporator  and  Engineering  Co.,  Ltd., 
Macintvre  and  Co.,  Produits  Chimiques  Centrale, 
Shanks',  Ltd.,  Southall  Bros,  and  Barclay,  Ltd., 
Standley,  Belcher,  and  Mason,  Ltd.,  Worcester 
Roval  Porcelain  Co.,  Ltd. 

The  display  included  examples  of  glassware, 
chemical  porcelain,  filter  papers,  microscopes, 
balances,  pyrometers,  ball  mills,  and  electric 
furnaces  ;  the  various  articles  shown  gave  some 
idea  of  the  great  progress  that  has  been  made  in 
these  industries  in  Great  Britain  during  the  past 
three  years. 


London  Section. 


Meeting     held    at     Burlington  House  on  Monday, 
June  Uh,  1917. 


MR.   A.   E.    LING   IN   THE   CHAIR. 


SOME  OBSERVATIONS  ON  CRUDE  BENZOLS. 

BY    PERCY   E.    SPrELMANN,    PH.D.,    B.SC,    F.I.C.,    AND 
G.    CAMPBELL    PETRIE,    F.I.C. 

The  object  in  view  when  examining  these  dis- 
tillates was  to  attempt  to  extract  more  information 
from  them  than  is  obtainable  by  means  of  the 
retort  test— a  test  which  has  little  to  recommend 
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it,  and  nothing  t,i  support  it,  scientifically— and 
at  the  same  tame  to  employ  methods  which,  by 

their  nature,  will  recommend  them  to  the  simplest 
works  laboratory . 

For  this  reason  do  preliminary  treatment  was 
eariied  out ;  the  samples  were  examined  as  received. 

A  number  of  coke-oven  benzols  were  analysed 
by  the  more  recently  established  methods  for 
content  in  benzene,  toluene,  xylene  (closely 
approximate),  paraffin,  and  carbon  bisulphide,  and 
these  results  were  compared  with  certain  simple 
operations  to  be  described.  .Means  for  a  pre- 
liminary "  reconnaissance "  has  (hereby  l»een 
found,  giving  results  more  closely  accurate  than 
were  at  first  anticipated. 

Although  from  the  general  and  strictly  scientific 
standpoint,  empirical  and  semi-empirical  relations 
may  be  somewhat  distasteful,  no  apology  is  offered 
for  drawing  attention  to  such  as  have  Been  found 
in  the  present  instance,  as  they  appear  likely  to 
he  of  genuine  value  to  the  tar  industry. 

Benzene  and  toluene,  (a)  It  has  been  found  that 
if  100  c.c.  of  crude  benzol  he  distilled  from  a  dis- 
tilling flask  (columns  SO — 52)  such  as  is  now  so 
widely  used  in  connection  with  (iovernment  tests 
and  specifications,  the  amount  obtained  up  to 
90°  C.  can  he  made  proportional  to  the  quantitv 
of  benzene  present,  and  that  from  00°  to  120°  C, 
proportional  to  the  quantitv  of  toluene  in  the 
sample. 


distil  at  least  a  litre  over  a  Young  12-pear  head, 
and  to  note  the  rise  of  temperature  for  every  5  or 
1"'.,  passing   over.     In    Fig.   2   are   shown  three 

BUI  b  curves,  quite  ordinarv  and  characteristic  of 
the  operation,  which  indicate  from  their  shape 
that  there  is  a  considerable  quantity  of  benzene 
and  some  toluene  present  :  but  how  much  is  not 
obvious — it  is  not  immediately  clear  how  the 
curve  is  to  be  interpreted   quantitatively. 

Beneene  etUmation.  It  has  been  found  that 
when  such  curves  are  plotted  in  the  manner  shown 
on  mm.  paper  (Fig.  2).  the  horizontal  distances 
between  the  5%  mark  and  the  point  where  the 
i  urve  cuts  the  t'2-5°('.  line,  gives  a  close  measure 
of  the  percentage  of  I  en/,  ne  present. 

Examph . 


No. 


From  curve. 


By  ana 


% 

% 

4. 

so 

5. 

67 

60 

8. 

40 

- 

i  ■ 

46 

U 

8 

SO 

9. 

4<l 

36 

Toluem   estimation.     Further,  it  has  been  found 
that  the  quantity  of  toluene  is  proportional  to  the 


Table  No.  1. 


1. 

2- 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10 

11. 

12. 

13. 

14. 

.N". 

Sp.  Br. 
(16-8   C.) 

Colour. 

Distill; 
17 

te  up  to 

o°c. 

Residue 
above 
170°  C. 

After  H»S04 
and  NaOH 

in  .ttment. 
Loss  "„. 

Sp.  gr. 
(16  G   1    '. 

After  steam 
distillation. 

Loss    %. 

■ 

Sp.  gr. 
(15-5'  0.). 

I  it  - 

on     treat- 
ment. 
% 

% 

Sp   gr 
(1 5  6   i  .). 

Calc. 

C.tlc. 

('.lie. 

Calc. 

i  all       dale. 

0 

on 

dist. 

on  cr. 
ben- 
zol. 

• 

on 
dial 

1 .  n- 

EOl, 

on  •  r 

lieu- 

col. 

1 
2 
3 

09130 

,.  'i.lon 

Dirts  brown 

Yellow  (fluores- 
cent) 
Slightly  yellow 

84-74 
80-40 
71-65 

II   -Mil 
,1    SS'III 

0-8917 

14-2 

(liquid) 

19-0 

(solid) 

28  11 
(si. lull 

17-n 
(solid) 

1   s 

(liquid) 

24  •:, 

(semi- 
liquid) 

ii  ii 
(solid) 

11  8 
(solid) 

r,  ii 
(liquid) 

8-2 
7-0 
7-5 

6-9 
5-6 
5-4 

0-8841 
0-8883 

30 
3*0 
30 

2  4 
2  4 
215 

0-8789 
0  B84J 
,,  88(0 

110 

111  (I 

10-5 

8» 
7& 

4 

5 

0-9015 

II  vv.'.i 

Light  brown 

(fluorescent) 
Brown 

81-95 
94-7 

II    SSIIII 

0-8826 

5-2 

7  2 

4  3 

0-8840 

5-3 
3-8 

4-34 
2-6 

0-8791 

H   -s)  t 

in  6 
11  0 

8-8 
10-41 

6 

7 

0-9031 
0-9000 

Practically  colour- 
less (Mnc  floor- 
escem  e  I 

Reddish  brown 

75-0 
85-0 

0-8761 

1!    SV.7 

14  ■:.       10-9 
10-0    1     8-5 

H    SNi;, 

ii  Ss2C.    • 

35 
25 

2-6 

21 

0-8760 
0  8798 

180 

ta-6 

13  5- 

10-B- 

8 

Reddish       • 

87-4 

0-8764 

8  ii        7-0 

0-8845 

8-5 

305 

0-8778 

us 

10-0 

9 

')  ST12 

Practically 

colourless 

93  0 

ii  -cm; 

140      130 

0-8782 

00 

- 

0-8676 

.    - 

18* 

The  solid  constit  uent  in  the  residue  above  170°  C.  (column  6)  was,  in  each  case,  naphthalene. 


These  ranges  include  such  substances  as  paraffin, 

and.  in  the  lower  fractions,  carbon  hisulphide  also  ; 
but  the  results  obtained  are  not  rendered  any  the 
less  trustworthy,  as.  in  any  case,  a  closer  approxi- 
mation that  of  2 — 3°0  is  not  to  be  expected. 

In  Pig.  l  is  shown  the  relation  between  the 
volume  obtained  by  the  distillation  test,  and  the 
percentage  of  toluene  and  benzene  present  in  tin- 
sample  ;  there  are  also  drawn  the  lines  for  tin- 
total  quantity  of  benzene,  toluene,  etc.,  obtained 
by  the  distillation  test,  and  also  by  the  retort  test 
(columns  48-  -62). 

It   was   noticed   that   the  distillation   te^t    results 

lie  mote  regularly  than  the  retort  test  points. 

(B>_  Another  mode  of  examining  crude  benzols. 
yielding  appreciably   more  accurate   results,  is  to 


number  of  mm.   of  maximum   deviatioh    of  the 
experimental    curve    from    the    smoothed    curve 

show  D  dotted  on  the  graph. 

This   relationship   is   read   off   by   means   of   the 
graph  (Kg.  :i). 


Toluene. 

No. 
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9. 
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•22  0 
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(Distillation  test. 
%    (Eetort  test- 
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°0  Constituent  in  crude  be  izol. 
Pig.  1. 

Table  No.  2. 
Distillation   for  analysis. 


72     76    80     84     88     92     96     100 


!      » 

16. 

17. 

18. 

19. 

20. 

21. 

Fraction  u] 

)  to  90°  C. 

Fraction  :  9 

uc— 140°  C. 

Spr.gr.  ol  fraction  up 

o 

Sp.  gr. 

" 

Sp.  gr. 

to  90°  C.  after 

No. 

Calc.  on  dist. 

Calc.  on  cr. 
benzol. 

(15-5°  C). 

Calc.  on  dist. 

Calc.  on  cr. 
benzol. 

(15-5°  C). 

CS»  extraction 
(15-5   Ci 

1 

63-3 

47-7 

0-8829 

34-0 

25-7 

0-8728 

0-8822 

79-7 

57-7 

0-8870 

18-0 

13-0 

0-8746 

0-8838 

3 

79-5 

51-0 

0-8889 

19-2 

123 

0-8735 

0-8832 

4 

70-6 

51-8 

0-8835 

260 

190 

0-8727 

0-8833 

5 

78  4 

660 

0-8840 

19-6 

16-5 

0-8768 

0-8827 

6 

60-0 

36-9 

0-8803 

35- 1 

21-5 

0-8710 

0-8798 

7 

60-0 

44-6 

0-8840 

34-8 

25-8 

0-8731 

0-8828 

8 

77  1 

59-6 

0-8821 

19-4 

150 

0-8679 

0-8812 

9 

49-3 

36-7 

0-8763 

411 

30-5 

0-8628 

0-8751 

Fraction  up  to  140°  C.  [columns  52,  53). — A 
useful  coincidence  which  becomes  apparent  is  that 
the  percentage  of  liquid  obtained  by  the  distillation 
test  up  to  120°  C.  is  very  closely  "approximate  to 
the  percentage  of  washed  liquid  boiling  up  to 
140°  C. — a  fraction  which  is  of  particular  interest. 

Paraffin  (columns  5,  26,  36—39.  40). — This  was 
determined  inthefraction up  to90cC.  (column26)by 
the  method  of  Spielmann  and  Wheeler  (this  Jour- 


nal, vol.  35.  1910).  and  the  fraction  from  90°  to 
140°  C.  (columns  36  and  38)  by  that  of  Caiman 
(Journal  of  Gas  Lighting,  1915)  whilst  a  dire*  I 
absorption  method  (column  40 ).  (Wil.-..  >n  and  Rol  "it  s 
this  Journal.  1916,  vol.  35.  page  684),  was  also 
used,  from  which  the  graph  in  Fig.  4  was  plotted. 

It  was  noticed  that  the  portion  of  the  crude 
sample  fractionated  up  to  170  C.  shows  a  very 
varying  specific   gravity,  and  that  where  it  was 


831 


SPIELMANN   &   PXTRIE— SOME  OBSERVATIONS  OX  CRl'DK  BENZOLS.       [July  31.  1017. 


possible  to  compare,  the  specific  gravity  corres- 
ponded fairly  well  with  the  quantity  of  paraffin 
found  by  analysis  in  the  trashed  fraction  from  90" 
to  14(1-  C.  (column  40).  This  is  shown  in  the 
accompanying  graph,  which  is  put  forward  ten- 
tatively, as  it  is  based  on  only  four  samples  (Nos.  5, 
6,  8,  9),  quite  insufficient  tor  the  establishment 
of  a  definite  rote.  Hut  if  further  work  should 
substantiate  it  sufficiently  accurately,  it  would  pro- 
vide a  simple  method  of  estimating  paraffin. 

Tl-.e  distribution  of  paraffin  in  the  fractions  up 
to, 90°  C,  90°— 107     ('..    107  — ll.V  C.  and  1 153— 


1  in  C,  did  not  yield  as  decisive  results  as  were 
hoped  for,  partly  on  account  of  the  small  quanta 

ties  present  in  the  fractions,  and  partly  because 
known  methods  of  analysis  are  not  sufficiently 
precise.  It  is  obvious,  however,  from  the  figures 
in     the    table    columns    that     in    the    fractions    of 

rising  boiling  point  there  is  a  distinct  diminution 
in  percentage  followed  by  a  rise. 

Loss  '>ii  acid  washing  (columns  1 — 1 1). — The  fart, 
tint  during  Uie  distillation  of  coal,  a  low  tempera* 
ture  favours  the  production  of  pa  ratlin,  and  a  tugH 
temperature  that  of  aromatic  hydrocarbons,  is  illu- 
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urinated  by  the  work, published  mainly  in  America, 
by  Rittman.  Egloff,  and  Moore,  and  others  (U.S. 
Bureau  of  Mines  Publications  ;  Journal  of  Industrial 
and  Engineering  Chemistry;  Metallurgical  and 
(  hemical  Engineering)  on  the  cracking  of  various 
petroleum  fractions  and  of  purified  hydrocarbons, 
both  paraffinic  and  aromatic.  (See  also  :  Jones 
and  Wheeler,  Transactions  of  the  Chemii  al 
Society,  1915,  107,  1318;  Jones,  this  J..  1917, 
36,  3  ;'  Whitaker  and  C'rowell.  J.  Ind.  Eng.  Cheru., 
1917.  9,  261.) 


a 

a 

9 

1 

5 

'1 

1 

formed  to  the  general  definition  for  crude  benzols, 
namely,  thai  thej  should  distil  over  up  to  i70  I  .  ; 
most  of  them  contained  a  considerable  proportion 
of  naphthalene  (column  (>). 

For  the  present  discussion,  l  herefore,  the  fraction 
up  to  170 °C.  (columns  1.  5)  obtained  in  the  labora- 
tory is  taken  as  representing  a  crude  benzol  il 
should  normally  be  produced. 

Sp  grav.  at  15"5°C  of  crude  bensol  distillate 
up  to  170°C.  over  a  5-bulb  "  Young" 
dephlegmator  head 


li 


13 


15  17 

%  Toluene. 
Fig.  3. 


23 


II   Mo 

0875 

ii  -,ii 
II  865 

0  5  in 

%  Paraffin  in  \purified  liquid  :  90 — 140°C. 
Fig.  1 

If  the  quantities  of  benzene,  toluene,  and  xylene 
found  in  the  fraction  up  to  170°  C.  be  plotted 
against  the  loss  on  acid  washing  of  this  fraction 
(Fig.  5),  it  is  seen  that  the  two  main  constituents 
do  actually  occur  in  their  inverse  connection  with 
one  another  ;   and  when  these  are  added  together 


Table  No.  5. 
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Preliminary  distillation  to  170°  C. 

Retort  test. 

Distillation  test 
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1 10    C. 
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87 

73-0 
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1  t 
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74  7 
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411 

90 

65-4 

75 

111 

71', 

67-3 

All  this  work  appears  to  establish  the  connection 
between  the  various  substances  found  according 
to  tin-  following  scheme: — 

Pentanes  and  hexanes 
C5H10       - 

+ 
CH4 
uaphthenes     (alicylic 
benzene  homologues  - 
-*  benzene-*-  (diphenyl 
■  en,   —  carbon  and  gas. 

On  this  basis,  therefore,  it  may  be  expected 
that  the  amount  of  loss  on  washing  with  arid  would 
be  inversely  proportional  to  the  quantity  of  aro- 
matic substances  present,  and  thai  the  quantity 
of  benzene  and  toluene  found  would  be  invi  csel; 
proportional  to  one  another. 

In  the  present  case  of  the  crude  benzols  as 
obtained  from  the  various  makers,  very  few  con- 


CH,     -+ 

+ 
CjH6 
hydro  arbons)     — >     higher 

lower  benzene  homologues 
!)->•  naphthalene ->  anthra- 


and  combined  with  the  figure  of  xylene,  the  total 
aromatic  substances  in  that  fraction  show  a 
remarkable  constant  inverse  relationship  with 
the  loss  on  acid  washing. 

It  may  be  a  daring  suggestion  that  the  loss  on 
acid  washing  may  be  taken  as  a  measure  of  the 
three  aromatic  substances  present  in  such  a  sample, 
yet  the  startling  regularity  of  the  plotted  line 
almost  compels  its  acceptation. 

It  should  be  pointed  oul  that  the  sulphuric  acid 
washing  may  have  1 n  more  drastic  than  is  con- 
sidered necessary  in  a.  works  laborator  but  Eor 
analytical  purposes  Ihi-  was  desirable. 

[from  the  figures  ii  appears  that  the  phrase, 
"  loss  on  acid  washing,"  should  b  •  prei  isely  defined 
in  meaning,  as  there  is  a  considerable  difference 
between  tin-  loss  recurring  after  chemical  treat- 
ment (columns  7.  8)  and  (be  total  treatment 
(13,  11).  including  subsequent   distillation. 

a 
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Table  No.  4. 
Total  benzene,  toluene,  and  xylene. 
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DSE  OF  BREWERS'  Y  K\ST  IN  BREAD- 
\i  \kin<;. 

BY    .111. IAN    I..    BAKER,    P.I.C. 

The  possibility  of  using  brewers'  yeas!  in  bread 
making  has  in  tli"  past  attracted  much  attention, 
and,  indeed,  thi  is  not  surprising  when  the  selling 
prices  of  brewi  rs'and  distillers'  yeast  are  compared. 
Prior  I"  the  war  distillers'  yeas!  was  worth  about 
B30  per  ton.  Now  the  relative  prices  are  in  1 1 1  *  - 
neighbourhood  ol  £2  to  £4  and  £100. 

\  |i.-i  1 1  1 1 1 1"   natural  de  ire  of  brewers  to  deal 

profitably  with  a  valuable  hj  -product,  the  di  posal 
of  waste  yeast  in  tnanj  nasi  9  pn  sents  difficulties. 
Some  local  authorities  refuse  to  regard  yeast  as  a 
trade  refuse  and  the  brewer  not  infrequent!;    has 


to   desfcroj     it    at    his   imn   expense,   or    have   it 
carted  awaj  and  put  on  1 1 1 « -  land  as  a  manure. 

During  1 1 1 « -  last  f<  a  years  there  ha  been  an 
in  I.  1  in"  demand  in  certain  localities  for  brewers' 
yeast  by  yeast-extract  manufacturers,  and  the 
exigency  of  1 1 1  •  -  war  lias  great  ly  increased  1  he  out  put 
of  tli"  extract. 

In  some  centres  yeast  is  dried  and  used  a 
constituent  of  cattle  foods.  Although  tli"  value 
of  yeast  is  recognised,  geographical  difficulties, 
uncertainty  of  markets,  and  the  low  price  realised 
have  prevented  the  brewing  industry  from  develop- 
ing the  profitable  disposal  of  waste  yeast. 

Many  references  dealing  with  the  attempted 
alteration  or  transformation  of  brewers'  yeast  into 
a  yeast  suitable  for  bread-making  purposes  will  be 
found   in   tin-    liiitish    and    foreign  journals.      In 

most   of  tin    papers  which   have  ' a   published, 

1  in  variation  in  the  doughing  conditions  obtaining 
in  bake-house  procedure  is  overlooked.  Thus, 
il  is  obvious  that  in  a  <|iiiik  doughing  process  of 
:f  to  I  hours,  a  high  yeast  rate  and  a  strong 
will  ii"  necessary  Musi  bakers  employ  a  < |iii<  k 
doughing  process,  and  the  poor  repute  of  brewer? 
yeast  is  larger]  due  to  its  failure  under  such  eondi- 
iions.  With  the  present  statutory  Hour,  given  a 
sufficiently  long  ii  ie,  perfectly  good  loaves  can  hi 
made  with  brewers'  yeast  alone.  The  shape  of 
the  loaf  is  an  important  factor  and  a  set  of  conditions 
which  will  produce  a  good  "  Coburg  "  or  tin  loaf 
will  ii"  unsuited  tor  the  cottage  loaf. 

A  few  years  ago  my  colleague,  Mr.  Hulton.and  I 
carried  out  a  series  01  investigations  on  Sours  us"ii 
for  bread-making,  and  (heir  behaviour  towards 
brewers'  yeasts  ("Considerations  affecting  the 
'strength1  of  wheat  Hour-."  this  .1..  1908,  388j 
••  The  behaviour  of  wheaten  Hour  towards  bakers? 
and  lirewers'  yeast":  ibid.,  1909,  778  781  i 
"The  toxicity  of  flours  towards  Saecharomyom 
cerevisia  (top-fermentation,  brewer\  \east)": 
ibid.,  1909,  781  784;  "  The  toxins  in  cereals,'' 
.1.  [nst.  Brewing,  1910,  395  108;  Part  II..  ibidl 
1910,  131  135).  There  is  no  evidence  that  the 
two  yeasts  are  other  than  the  same  species  of 
Saccharotnyces  cerevisice,  and  an  explanation  was 
neiessar\  to  account  for  the  difficult}!  and  slowness 
of  brewers'  yeast  in  fermenting  Hour. 

In  1895  Jago  (Science  and   \rt  of  Uread-inakinft 
p.  223)  recorded  experiments  in  which  he  show.-. 
that    brewers'    yeast,   while  quite  as    capable    of 
fermenting  solutions  of  sugar  as  distillers'  yeast,  i- 
relatively   inactive  towards  a  mixture  of  Hour  and 
water.     II.    Lange    (this   J.,    1907,    I HU)  and    !•'. 
Hayduck  [ibid.,  inns.  85)  state  that  main  i 
exert  a  toxi"  effect  on  yeast  which  the  presenci   pj 
certain  substances  can  overcome,     in  one  "i  ool 
papers    (ibid.,     1909,    778)    we    brought    forward 
experimental  evidem  e  to  prove  that  the  different  ■  ■ 
in  behaviour  of  brewers'  and  distillers'  yeast  during 
the  rising  of  the  dough  is  due  to  the  susceptibility 
of  the  former  and  the  immunity  of  the  lattei 
to  the  t"\in-  in  the  Hour.     We  further  showed  thai 
a    partial   immunit}    can    he  conferred   on   In 
veasl   by  the  use  of   certain  .-alts,  thus  enal 
to  approach,  though  never  lo  equal,  tin 
dislill.-is'    \ea-l     when    allowed    to    ferment    DOQf 
dough  under  simile  r  condil  ii  m  . 

Our  work  convinced  u-  that  there  was  no  simple 
process  which  would  confer  sufficient  strength  on 
lirewer-'  yea  I  to  enal, I"  it  su<eessfull\  to  ferment 
the  white  flours  at  that  time  used.  In  the 
of  our  work  we  also  found  that  brewers'  yeast  when 
"i, i\  n  consecutively  three  time  in  a  whiske)  mash 
wort,  acquired  to  a  lai  e  extent  the  properties  of  a 
distillers'    yeast      such    properties    showing    little 

ileteriorat  ion  when  (he  \  east  was  grown  sucri 
tin-""  tini"s   iii   brewers'   hopped   wort.      Distillers 
yeast  would  seem  to  owe  its  toxin  immunity  to  the 

fact  that  it  has  I n  produced  in  an  unboiled  wort 

made  from  cereals,  such  as  baric)  and  rye,  contain- 
ing toxins.      Onl)   those  cells   that  Van   withstand 
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and  reproduce  in  such  an  emironment  survive  and 
this  selected  immunity  is  transferred  to  the  resulting 
crop. 

The  distribution  of  the  toxin  in  the  barley  and 
wheat  corn  was  a  matter  of  some  interest,  and 
experiments  showed  that  the  whole  meal  was  less 
toxic  to  brewers'  yeast  than  the  white  or  "patent  " 
flour  portion,  and  that  the  husk  portion  was  anti- 
toxic in  character.  With  the  advent  of  less  highly 
refined  flours  containing  larger  quantities  of  husk 
and  other  non-starchy  matters,  I  thought  it  likely 
that  brewers'  yeast  would  effect  a  stronger  panary 
fermentation.  Laboratory  experiments  on  the 
lines  described  in  one  of  my  previous  papers  (this  J., 
1909.  78S)  showed  that  the  gas  yield  from  "  statutory 
flour  "  fermented  with  brewers'  yeast  was  consider- 
ably higher  than  from  white  flour  under  similar 
conditions.  The  anti-toxic  character  of  this  flour 
was.  however,  insufficient  to  enable  brewers'  yeast 
to  be  used  alone  for  bread-making  involving  quick 
doughing  processes.  Excellent  loaves  were  made 
with  brewers'  yeast  and  statutory  flour  by  the 
"  long  "  process,  and  if  the  doughing  period  is 
immaterial — as,  for  example,  iu  home  baking — 
there  is  no  reason  why  brewers'  yeast  should  not  be 
used,     (e./.  Table,  Scottish  Trials.) 

In  certain  economical  considerations  concerned 
with  the  food  supplies  of  this  country  which 
became  imperative  at  the  commencement  of  the 
year,  the  large  quantities  of  grain  ( 120,000  quarters 
monthly)  used  by  distillers  was  the  cause  of  anxiety. 
To  restrict  the  output  from  distilleries  would  entail 
not  only  a  diminution  of  the  quantity  of  alcohol 
required  for  munitions  and  other  important  pur- 
poses, but  it  would  also  lessen  the  output  of  yeast. 

If  the  national  interests  demanded  so  extreme  a 
measure,  alcohol  for  munitions  could  be  obtained — 
as  has  been  suggested  in  the  House  of  Commons — 
by  rectifying  the  spirit  now  in  bond.  Although 
this  would  lib.  rate  some  grain  for  food  purposes 
the  bakers  would  be  anxious  as  to  their  yeast 
supplies,  and  it  is  in  the  highest  degree  undesirable 
that  the  staple  food  product  of  the  country  should 
he  endangered  or  prejudiced. 

Those  responsible  for  the  food  supplies  naturally 
inquired  if  brewers'  yeast  in  any  form  could  be 
used  for  bread-making,  and  I  was  asked  by  the 
Royal  Commission  on  Wheat  Supplies  as  to  the 
possibilities  in  this  direction.  I  suggested  that  a 
portion  of  the  grain  used  by  distillers  might  be 
released  if  satisfactory  evidence  could  be  obtained 
that  a  blend  of  brewers'  and  distillers'  yeast  was 
suited  for  bread-making.  I  was  asked  to  go  into 
the  matter  further  and  carry  out.  the  necessary 
baking  trials  and  report  to  the  Commission.  My 
inquiry  lasted  some  five  weeks  and  the  Chairman 
of  the  Commission  has  very  kindly  allowed  me  to 
submit  the  results  to  the  Society  of  Chemical 
Industry. 

At  first  sight  the  problem  would  appear  to  be  a 
fairly  simple  one.  but  the  doughing  conditions  in 
different  parts  of  the  country,  indeed,  in  many 
cases  in  the  same  town,  vary  so  widely  that  to  draw 
safe  conclusions  from  trials  in  two  or  three  bake- 
houses is  not  possible.  Moreover,  the  possible 
variation  in  "  strength  "  of  brewers'  yeast  obtained 
from  the  various  systems  of  fermentation  and  the 
lack  of  uniformity  in  the  statutory  flours  were 
difficulties  which  had  to  be  contended  with.  I 
anticipated  reluctance  on  the  part  of  the  bakers 
to  carrying  out  any  trials,  bearing  in  mind  the  bad 
reputation  brewers'  yeast  has  in  the  bakehouse, 
but  happily  I  was  mistaken,  and  I  should  like  to 
take  this  opportunity  of  acknowledging  the 
assistance  I  received  from  all  of  them. 

It  was  arranged  that  yeast  crops  from  the 
following  fermentation  systems  should  be  experi- 
mented with  : — 

(1)  Dropping  and  cleansing.  (2)  Union.  (3)  Skim- 
ming. (1)  Lager.  Porter  yeast  from  Ireland  was 
also  used.  ^ 


Brewers'  yeast,  as  has  alreadv  been  stated, 
can  be  used  in  bread-making.  witho"ut  any  washing 
or  other  treatment,  There  is,  however,  some  risk 
of  imparting  a  yeasty  and  slightlv  bitter  flavour 
to  bread  unless  the  yeast  is  well  washed  to  remove 
adhering  beer  and  other  impurities,  and  then 
submitted  to  a  simple  treatment,  which  not  only 
improves  its  strength  but  renders  the  product 
uniform  The  washing  is  effected  with  a  very  dilute 
solution  of  brine  and  the  treatment  consists 
of  a  short  but  brisk  fermentation  in  a  dilute  mash- 
tun  wort.  I  hope  shortly  to  give  a  more  detailed 
description  of  the  process  to  be  adopted,  which 
will  differ  in  details  from  that  used  in  the  breweries 
I  visited.  I  may  add  that  the  process  is  simple 
and  inexpensive,  and  can  be  worked  with  the  plant 
found  in  an  ordinary  brewery  of  good  design. 
The  pressed  brewers'  yeast  as  a  result  of  this 
treatment  should  have  lost  its  character] 
bitter  flavour  and  it  ought  to  keep  quite  as  well 
as  pressed  distillers'  yeast. 

I  arranged  for  the  washed  and  treated  brewers' 
yeast  to  be  distributed  to  two  "  machine  "  bakers 
and  two  "  hand  "  bakers  in  each  of  the  five  dis- 
tricts I  worked  in.  Previously  I  visited  the  bakers 
and  asked  them  to  conduct  baking  trials  under 
the  same  conditions  as  to  yeast,  water,  and  salt 
rate,  and  temperature  ordinarily  obtaining  in 
their  bake-houses. 

In  the  majority  of  cases  this  was  done. 

The  yeasts  generallv  emploved  were  : — 

(a)  33  %  brewers'  yeast  with  60%  distillers' 
yeast. 

(B)  50  °0  brewers'  yeast  with  50  °0  distillers' 
yeast. 

(c)  100  %     brewers'     yeast. 

(D)   100 °0  distillers'  yeast. 

Baking  trials  were  carried  out  at  the  following 
centres  : — London,  the  Midlands,  West  of  England, 
West  of  Scotland,  and  East  of  Scotland."  The 
trials  with  the  Irish  porter  yeast  were  made  in 
the  West  of   Scotland. 

The  loaves  were  forwarded  to  the  offices  of  the 
Royal  Commission  on  Wheat  Supplies  and  criti- 
cised independently  by  two  experts  appointed 
by  the  Commission.  These  experts  were  asked 
to  give  their  opinion  as  to  the  palatability,  sound- 
ness, and  flavour  of  the  loaves  and  as  to  whether 
the  use  of  brewers'  yeast  in  admixture  with 
distillers'  yeast  affected  the  commercial  value  of 
such  loaves. 

In  all  some  120  loaves  were  made,  and.  to  illus- 
trate the  nature  of  the  results  1  have  included  tw 
typical  sets — one  from  a  Midland,  the  other  from 
a     Scottish    town. 

Before  discussing  the  results  it  will  be  germane 
to  refer  to  an  important  point  which  will  be  raised 
should  the  use  of  mixtures  of  brewers'  and  distillers' 
yeasts  be  recommended  for  bread-making.  The 
bakers  will  require  information  as  to  the  extent 
the  brewers'  yeast  has  helped  in  the  raising  of  the 
dough.  Some  of  them  I  have  questioned  consider 
that  the  brewers'  yeast  did  no  work  ;  other  bakers 
were  of  the  opposite  opinion.  There  is  ample 
evidence  that  under  some  conditions,  brewers' 
yeast  will  make  as  good  a  loaf  as  distillers'  yeast 
and  it  is  therefore  evident  that  brewers'  yeast  can 
raise  dough.  Moreover,  an  inspection  of  the  results 
will  show  that  the  bread  made  with  mixed  yeast  of 
which  33  and  50 %  was  brewers'  yeast  was  not 
necessarily  one-third  or  one-half  as  good  as  com- 
pared with  the  ordinary  trade  loaf.  In  a  number 
of  instances  the  experts  considered  the  loaves 
made  with  the  mixed  yeasts  superior  t>>  the  control 
commercial  loaf  made  with  distillers'  yeast  alone. 
Neither  was  the  doughing  period  longer  nor 
the  baking  slower  in  proportion  to  the  amount  of 
brewers'  yeast  in  the  mixed  yeasts. 

I  endeavoured,  with  the  assistance  of  my  colleague, 
Mr.  Hulton.  to  obtain  experimental  evidence  ol 
gas  yields   obtained    when    mixtures   ol    brewers 
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and  distillers'  yeast  n  ere  allowed  to  ferment  aqueous 
suspensions  of  flours  under  the  conditions  described 
in  a  former  paper  d  bis  •' ..  1 909,  TTs)  :  20-grm.  por- 
tions of  statutory  flour  were  made  into  thin  pastes 
with  ."iii  c.c.  of  ;i  ii ■".",,  solution  "f  sodium  chloride 


tli.-  mixture  of  yeasts  contains  more  than  50%  of 
brewers'  yeast  the  volume  of  CO,  evolved  i~ 
in  tier  than  the  sum  of  the  yields  of  the  constituents, 
Thus  a  mixed  yeast  consisting  of  20%  brewers' 
yeast  and  80%  distillers'  yeast   ferments  flour  in 
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and  the  weighed  quantities  of  yeasl  mixed  in. 
Tin-  fermentation  was  conducted  at  110  I'.,  the 
following  _.'  -  ields  being  recorded  at  the  expiration 
of   4   hour. 


Weight  of  J 


0-5  grm.  distillers' yeast i      -<■' 

0  •■  grm.  brewei  i'  yeast      

1  -o  grm,  distillers'  yeasl  i       £60 

ii-.'i  grm.  distillers'  yeasl 1        ., .., 

jrm.  brewers'  yeasl I 

It  will  be  noticed  that  l  grm,  of  a  mixture  of 
equal  parts  <>t  brewer  '  and  distillers'  yeast  has  the 
&tive  power  as  1  grm,  of  distillers'  yeast 
alone.  If  the  t«o  yeasts  worked  independently  the 
yield  should  have  l>een  the  sum,  viz..  207+25  '_'::l.'. 
whereas  the  volume  found  was  262  <■.'-.  similar 
result-   were   obtained    in   other  experiments,     if 


exactly  the  same  way  as  an  equal  weight  of 
distillers'  yeast  and  if  the  volumes  of  CO,  be  plotted 
against  time,  the  respective  curves  are  super) 
imposed. 

The  evidence  afforded  by  the-.,  results,  taken  in 
conjunction  with  the  baking  trials,  proves  fairly 
conclusively  that  when  distillers'  yeast  is  mixed  with 
brewers'  yeast  the  latter  yeast  does  not  ait  merely 
as  a  diluent  but  contributes  its  quota  or  more  to  the 
fermentation  of  tin    domdi. 

Before  any  Public  Authority  <an  suggest  oi 
recommend  the  use  of  mixtures  of  distillers'  and 
brewers'  yeasl  to  bakers  some  evidence  will  b6 
required  as  to  the  amount  of  brewers'  yeasl  availably 
for  this  purpose, 

\t  i  In-  present  time  the  output  of  beer  is  limit >  d 
lo  10,000,000*  barrels  per  annum.  The  yeast  crop 
varies  with  the  system  of  fermentation  and  the 
kind  of  beer  brewed. 

•Since  this  paper  was  written  the  barrelagc  has  been  increased 
by  one-third. 
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In  general  terms  every  standard  barrel  of  wort 
of  a  gravity  of  1055°  will  produce  4  11).  of  yeast, 
of  which  quantity  1  lb.  will  be  required  for  pitching 
purposes.  The  3  II).  surplus  will  amount  to  about 
250  tons  weekly. 

Some  years  ago  I  had  occasion  to  collect  data  as 
to  the  amount  of  waste  yeast  in  London.  The 
output  of  beer  in  the  United  Kingdom  was  then 
(1900)  slightly  over  39,000,000  barrels.  The  fol- 
lowing quantities  of  wast.-  yeast  could  at  that 
time  be  obtained  from  eight  of  the  leading  London 
breweries  : 

Brewery  A 30  toDS  per  week. 

B 20 

C 20 

D 15 

E 12         ,,  „     . 

F 10 

a 9 

H 8 

121 


On  a  basis  of  10,000.000  barrels  probably  35  to  40 
tons  of  yeast  could  be  collected  weekly  in  the 
Metropolitan  area. 

It  should  be  borne  in  mind  that  at  the  present 
time  the  demand  for  brewers'  yeast  is  small,  so 
much  so  that  in  many  instances  it  does  not  pay 
brewers  to  use  yeast  presses.  But,  if  brewers' 
least  ran  find  a  use  in  the  bread-making  industry, 
there  will  be  a  strong  incentive  for  every  brewer 
to  wash  and  treat,  his  waste  yeast  as  its  value  will 
then  probably  rise  to  £15  or  £20  or  more  per  ton. 

CONCLUSION'S. 

The  following  conclusions  may  be  drawn  from 
this  enquiry  : — 

(1)  That  brewers'  yeast  from  any  part  of  the 
United  Kingdom  is  suitable  for  mixing  with 
distillers'  yeast.  A  mixture  of  brewers'  and 
distillers'  yeast  will  effect  a  satisfactory  fermenta- 
tion of  dough.  In  such  mixtures  the  brewers'  yeast 
does  not  act  as  a  diluent  but  is  contributory  tc  the 
fermentation. 

It  woidd  appear  that  in  the  case  of  pan  (tin) 
bread  a  mixture  of  equal  parts  of  brewers'  and 
distillers'  yeast  can  be  used.  With  the  "  Coburg  " 
type  of  loaf  one  of  the  judges  was  of  the  opinion 
that  whilst  sound  bread  may  be  made  with  50%  of 
brewers'  yeast,  33%  should  not  be  exceeded. 

(2)  When  mixtures  of  the  two  yeasts  containing 
33  or  50%  of  brewers'  yeast  are  used,  thedoughing 
period  will  lie  slightly  prolonged  if  the  yeast  rate  is 
low.  For  example  a  five-hour  dough  may  be 
increased  by  one  hour. 

(3)  Under  the  ordinary  "  quick  doughing  " 
process  brewers'  yeast  by  itself  is  useless.     With  a 

'  slow  dough  "    good  loaves  were  made  using  only 
brewers'  yeast. 

(1)  If,  in  the  national  interests,  it  should  be 
decided  to  restrict  the  quantity  of  distillers'  yeast 
supplied  to  bakers,  the  deficit  could  be  replaced  by 
brewers'  yeast  within  the  limits  referred  to  in  (1) 
without  seriously  interfering  with  existing  con- 
ditions of  manufacture  or  altering  the  commercial 
value  of  the  loaves. 

On  the  other  hand  if  bakers  were  to  adopt 
"  slow  doughing  "methods  the  quantity  of  dist  il  lers' 
yeast  now  used  could  lie  reduced  possiblv  even  to 
i  lb.  per  sack  of  flour  of  2S0  lb.  From  what  I 
'have  been  able  to  gather  there  would  be  grave 
objections  brought  forward  by  the  bakers  to  this 
course.,  one  of  the  most  important  being  the  question 
of  labour. 

(5)  Brewers'  yeast  by  itself  will  produce  pala- 
table loaves,  so  that,  in  the  case  of  emergency,  it 
•could  be  used.     The  drawbacks  referred  to  at  the 


end  of  the  last  paragraph  woidd  however  apply  in 
even  greater  force. 

(0)  Some  700  tons  per  week  of  distillers'  >»ast  is 
used  for  bread-making. 

With  the  present  barrelage  of  beer  about  200  to 
250  tons  of  brewers'  yeast  would  be  available  for 
the  baker  at  a  price  much  lower  than  is  paid  for 
distillers'  yeast. 

(7)  .My  own  opinion,  based  on  the  results  of  the 
enquiry  I  have  just  concluded,  is  that  the  bakers 
would  be  able  to  use  a  mixture  of  equal  parts  of 
brewers'  and  distillers'  yeast  without  any  serious 
inconvenience  to  their  trade  or  disadvantage  to  the 
public.  If  the  200  to  250  tons  of  brewers'  yeast 
were  to  replace  an  equivalent  amount  of  distillers' 
yeast,  a  very  considerable  quantity  of  grain  being 
used  to  make  the  latter  would  be  liberated  for 
human  consumption. 

Discussion. 

Mr.  T.  Watson  Lovibond  said  that  it  was  a  well- 
known  fact  that  brewers'  yeast  had  been  used  for 
bread-making  in  former  years.  He  thought  that 
there  was  an  absence  of  uniformity  of  conditions 
in  the  experiments  described,  and  he  could  not 
help  feeling  some  lack  of  confidence  in  the  opinions 
given  by  the  experts.  The  mode  of  comparison 
adopted  seemed  hardly  fair. 

Mr.  Kir  island  said  that,  speaking  as  a  practical 
man,  he  thought  that  bakers  could  manage  very 
well  without  brewers'  yeast.  He  could  not  help 
thinking  that  Mr.  Baker  had  been  hampered  in 
his  experiments  by  being  at  the  mercy  of  people 
who  were  unscientific.  He  thought  that  useful 
results  were  more  likely  to  be  obtained  in  small 
bakeries  than  in  large  ones.  With  regard  to 
the  opinions  of  experts,  he  would  point  out 
that  loaves  might  be  made  to  have  any 
desired  appearance,  in  spite  of  the  fact  that  they 
had  been  baked  under  different  conditions  and  with 
different  yeasts.  Could  the  author  explain  why 
distillers  who  made  bakers'  yeast  used  brewers' 
yeast  for  seeding  ?  There  was  no  difficulty  in 
using  brewers'  yeast  for  baking,  but  it  was  slower 
and  the  plant  in  the  United  Kingdom  would  have 
to  be  increased  if  the  baker  had  to  depend  upon  it 
entirely.  The  Scottish  bakers  in  former  years 
made  their  barm  for  baking  purposes  from  brewers' 
yeast. 

Mr.  W.  Watebs  Butler  recalled  lectures  on 
bread-making  by  Sir  William  Tilden  given  at 
Birmingham  over  thirty  years  ago.  The  views 
held  on  the  subject  of  bread-making  were  con- 
flicting. Some  contended  that  neither  brewers' 
nor  distillers'  yeast  was  necessary.  It  was  quite 
certain  that  thirty  or  forty  years  ago  nothing  but 
brewers'  yeast  was  used  by  the  baker,  and  that 
the  loaves  kept  moist  for  a  longer  period  and 
were  of  a  better  flavour  than  those  of  to-day. 
He  asked  Mr.  Baker  if  any  "  improvers  "  had 
been  used  in  the  flours  from  which  the  loaves  he 
had  described  were  made. 

Mr.  Baker  replied  that  "  improvers  "  had  not 
been  used. 

Mr.  Butler,  continuing,  said  that  he  had  been 
shown  what  the  baker  described  as  a  good  loaf 
which  had  been  made  from  the  yeast  of  his  own 
brewery,  and  he  had  subsequently  ascertained 
that  the  fermentation  from  which  the  particular 
yeast  had  been  deri/ed  had  been  "  dressed  "  with 
malt  flour.  He  thought  that  the  use  of  raw  grain 
and  sugars  in  modern  brewing  had  exerted  a 
weakening  effect  on  the  yeast,  lb'  hoped  Mr. 
Baker  would  continue  his  experiments  and  that 
they  might  lead  to  an  increase  in  the  use  of 
brewers'  yeast  for  bread  making. 

Mr.  W.  E.  Oakden  asked  whether,  if  distilling 
was    entirely    suppressed    by    prohibition,     there 
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could  be  found  a  substitute  for  yeast  as  suitable 
for  bread-making. 

Mr.  Wat-kins  doubted  if  the  differi  ai  e  hi  fcween 

bakers'  and  brewers'  yeasts  was  due  to  toxins  in 

the  flour.     He  thought   that   brewers'   yeasl    bad 

insufficient    proteolytic    power   to   deal   with    un- 

peptonised  material  such  as  gluten  in  flour  and 

ce   the   weakness   of   brewers'   yeasl    in   dough 

lentation  ;    bakers'  yeast   on  the  other  hand 

trj    rich    in   proteolytic    enzytaes    to 

peptonize   L'luteii    and    thus    furnish    itself   with   the 

peptones  requisite  tor  its  health)  growth  and 
reproduction. 

Mr.  Anderson  (Vice-Chairman  of  the  Wheal 
Commission)  said  thai  he  had  been  much  interested 
in  watching  the  progress  ol  Mr.  Baker's  work.  He 
thanked  the  Society  for  their  hospitality  and 
touched  upon  the  close  connection  between  the 
scientific  work  done  by  the  members  and  the  task 
of  the  Royal  Commission. 

Dr.  ('•  C.  DlXON  (Royal  Commission  on  Wheat 
Supplies)  said  that  the  results  of  the  experiments 
carried  out  by  Mr.  Baker  on  the  use  of  brewers' 
yeast  in  bread-making  had  already  been  carefully 
considered  by  the  Royal  Commission.  They  were 
now  anxious  that  brewers'  yeast  should  lie  used 
for  that  purpose  to  as  large  an  extent  as  possible, 
Information  had  often  been  received  to  the  effect 
that  one  of  the  objections  to  brewers'  yeast  for 
baking  was  thai  there  was  a  risk  of  its  not  keeping 
sufficiently  well  to  allow  for  its  transport  from 
one  part  of  the  country  to  another.  They  were, 
therefore,  still  somewhat  doubtful  as  to  the  best 
method  of  using  brewers'  yeast  effectively,  and 
wished  to  know  whether  any  of  the  chemists 
present  had  ever  considered  the  possibility  of 
mixing  brewers'  yeast  with  distillers'  yeast  during 
the  fermentation  process,  and  whether  that  would 
lie  an  effective  way  of  improving  its  keeping 
qualities. 

Dr.  Fyt.eman  said  that  he  had  carried  out  some 
satisfactory  experiments  in  bread-making  with 
brewers'  yeast  previously  washed  with  a  dilute 
salt  solution. 

The  CHAIRMAN  said  that  there  could  be  no  doubt 

that  the  two  yeasts,  namely,  that  commonly  used 
bv  bakers  and  that  produced  by  brewers,  were 

identical  as  regards  species,  and  he  hoped  that 
Mr.  Baker  in  continuing  his  experiments  would 
find  a  means  of  ((inverting  one  into  the  other  by 
some  simple  means.  With  regard  to  the  use  of 
brewers'  yeast,  -Mr.  Baker  had  assumed  that  an 
increase  of  -1  lb.  per  barrel  was  obtained  in  the 
brewery,  leaving  a  surplus  of  ;s  lb.  per  barrel  over 
.did  above  that  required  for  subsequent  pitching. 

Be  would  remind  them  that  the  in. .00(1  barrels 

allowed  to  he  brewed  between  now  and  November 
would  he  increased  in  hulk  considerably  owing  to 
a  reduction  in  gravity,  but  this  reduction  in 
gravity  would  mean  a  reduction  of  yeast  outcrop. 
The  question  of  securing  sufficient  yeast  for 
pitching  was  i of  the  most  pressing  to  brewers 

at    the  present   time.       It   was  well  known  that    the 

best  yeaM  was  obtained  from  an  18  to  20  lb.  beer. 
The  outcrop  from  a  beer  at  higher  or  lower  gravity 
was  less  satisfactory    both  in  quality  and  yield. 

Dr.  L.  T.  Tiiiikm.  said  that  in  his  experience 
previous  aeration  of  brewers'  yeast  in  sweet  wort 
much  increased  the  rapidity  of  its  action  towards 
dough. 

Mr.  W.  Scott,  speaking  as  a  brewer,  -aid  that 
although   brewers'  and   distillers'   yeasts  were  of 


the  sane  -pedes  each  had  gone  through  such  very 
different  treatment  that  they  were  not  inter- 
convertible as  far  as  bread-making  was  concerned, 
lie  had  found  that  if  brewers'  yeast  were  washed 
with  dilute  salt  solution  in  the  pressed  -tate  it 
kept    better.     By    using   a    much   larger   quantity 

of  brewers'  yeast  the  s| d  would  be  increased  and 

at  the  same  time  valuable  nutritive  matter  would  be 
added  to  the  bread. 

.Mr.  Kershaw  asked  whether  the  so-called 
German   yeast   was  a  product  of  the  brewery  or 

distillery. 

Mr.  E.  Hn.1.  said  that  it  seemed  to  him  that 
the  solution  of  the  problem  of  the  utilisation  of 
brewers'  yeast  depended  largely  on  the  question 

of  nutrition.     If  yeast    cell  were  added   to  a 

solution  of  can-  sugar,  the  yeast  cell  died;  if, 
however,  several  yeast  cells  were  added  to  cane 
sugar  solution  some  lived  and  grew,  the  reason 
for  this  being  that  the  surviving  cells  obtained 
the  necessary  nourishment  from  the  other  yeast 
cells  which  had  died.  It  the  table  of  results 
examined  it  would  lie  seen  that   while  only  a   small 

quantity  of  etc  was  obtained  from  the  brewers' 

yeast,  a,  mixture  of  equal  parts  of   brewers'   \ 
and   distillers'   yeast    generated   more   gas  than   the 
total    gas    obtained    when    each    quantity    of    the 
respective   yeast    was   fermented   separately.      This 
was  probably  due  to  the  fact   that   a  greater  | 
of  tie-  brewers'  yeast  died,  and  acted  as  a  manure 
for    th.'    distillers'    yeast    and    remaining   brewi 
yeast,    which   then   grew    quickly   to  give   a   good 
yield    of    gas.     He   would    therefore    suggest    thai 
experiments  he  made  using  a  mixture  of  brewers' 
yeast  with  some  fertiliser  such  as  killed  yeast  i 
or  the  liquid  obtained  by  the  autolysis  of  yeast. 

Mr.  BAKER,  in  reply,  reminded  .Mr.  Lovibond 
that  the  baking  trials  had  been  carried  out  under 
the  ordinary  conditions  obtaining  in  the  respective 
bakehouses,  the  only  factor  which  varied  having 
been  the  yeast.  The  essential  object  of  tin 
investigation  had  been  to  ascertain  if  a  blend  of 
the  two  >  cists  could  produce  sound  commercial 
loaves  and  the  bakers  had  not  been  asked  to  do 
their  best  with  the  mixtures  of  brewers'  and 
distillers'  \eas(s  and  brewers'  yeasl  alone. 

The  experts  had  bad  the  leave-  before  them 
and  they  had  judged  separately  and  without 
knowledge  of  the  baking  conditions.  Cnder  such 
circumstances   it   might   be  fairly   concluded   tl 

genuil pinions,    fice   from   any    bias,    had    1 

expressed. 

lie  would  like  to  take  this  opportunity  Ol 
thanking  Mr.  Kirkland  for  several  suggestions 
made  during  the  course  of  the  investigation  and 
for  baking  trials  carried  out  at  the  Borough 
Polytechnic.  He  believed  that  the  distillers  who 
made  yeast  bad  been  most  careful  to  select  their 
•seed"  from  previous  distillery  fermentations. 

Brewers'  yeast,  like  distillers'  yeast,  possessed 
proteases  and  there  seemed  no  reason  for  believing 
that  the  one  yeast  differed  from  the  other  to  an} 
marked  extent  in  en/.ymic  activity. 

lie  doubted  if  there  would  be  any  advantage  in 
Dr.   Dixon's  suggestion  of  carrying  out    fermenta- 
tions with  the  mixed  yeasts.      Haw    brewers'  \, 
would    not    Keep    well,    but    if    it    were    washed   . 

treated  it   would  have  tin-  same  life  as  distill 
j  easi . 

lie  did  not  share  Mr.  Hill's  views  as  to  the  hn 
yeasl    dying   and   affording   nutriment    to   the  dif 
tillers'   yeast.       In  such   mixed   fermentation-  thl 
was    no    undue    proportion    of    dead    yeast    cells. 
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Official  Notices. 


CONTRABAND   OF  WAR. 

A  Proclamation,  dated  2nd  July,  adds  to  and 
amends  the  lists  of  articles  to  be  treated  as  contra- 
band of  war,  and  consolidates  and  re-issues  them 
in  alphabetical  order,  as  follows  : — 

Schedule  I. — Absolute  contraband.  Abrasive 
materials  (see  "  Emery  ").  Acetic  acid  and 
acetates.  Acetic  anhydride.  Acetic  ether.  Acet- 
ones, and  raw  or  finished  materials  usable  for 
their  preparation.  Albumen.  Alcohols  including 
fusel  oil  and  wood  spirit,  and  their  derivatives 
and  preparations.  Aluminium,  and  its  alloys, 
alumina,  and  salts  of  alumina.  Ammonia.  Am- 
monia liquor.  Ammonium  salts.  Aniline  and 
its  derivatives.  Antimony,  and  the  sulphides 
and  oxides  of  antimony.  Apparatus  which  can 
be  used  for  the  storage  or  projecting  of  compressed 
■or  liquefied  gases,  flame,  acids,  or  other  destructive 
agents  capable  of  use  in  warlike  operations,  and 
their  component  parts.  Arsenic  and  its  com- 
pounds. Arsenical  ore.  Asbestos.  Asphalt.  Balata 
(see  "  Rubber  ").  Barium  chlorate  and  per- 
forate. Barium  sulphate  (barytes).  Bauxite. 
Benzine  (see  "Mineral  oils").  Benzol  and  its 
mixtures  and  derivatives.  Bitumen.  Bleaching 
powder.  Bone  black.  Bones  in  any  form,  whole 
■or  crushed  ;  bone  ash.  Borax,  boric  acid,  and 
other  boron  compounds.  Bromine.  Cadmium, 
cadmium  alloys,  and  cadmium  ore.  Calcium 
acetate,  nitrate,  and  carbide.  Calcium  sulphate. 
Camphor.  Capsicum.  Carbolic  acid  (see  "  phen- 
ol ").  Carbon  disulphide.  Carbon,  halogen  com- 
pounds of.  Carborundum  (see  "  Emery  ").  Car- 
bon yl  chloride  (see  "  Phosgene  ").  Caustic  potash. 
Caustic  soda.  Celluloid.  Cerium,  and  its  alloys 
and  compounds.  Chloride  of  lime.  Chlorides, 
metallic  (except  chloride  of  sodium),  and  metal- 
loidic.  Chlorine.  Chromium  and  its  alloys,  salts, 
compounds  and  ores.  Cobalt  and  its  alloys,  salts, 
compounds  and  ores.  Copper  pyrites,  and  other 
copper  ores.  Copper,  unwrought  and  part  wrought ; 
copper  wire  ;  alloys  and  compounds  of  copper. 
Cork,  including  cork  dust.  Corundum  (see 
"Emery").  Cotton,  raw.  linters,  cotton  waste, 
cotton  yarns,  cotton  piece-goods,  and  other  cotton 
products  capable  of  being  used  in  the  manufacture 
of  explosives.  Cresol  and  its  mixtures  and 
derivatives.  Cyanamide.  Diamonds  suitable  for 
industrial  purposes.  Electrolytic  iron.  Emery, 
corundum,  carborundum,  and  all  other  abrasive 
materials,  whether  natural  or  artificial,  and  the 
manufactures  thereof.  Explosives,  materials  used 
in  the  manufacture  of.  Explosives  specially  pre- 
pared for  use  in  war.  Fatty  acids.  Felspar. 
Ferro-alloys  of  all  kinds.  Ferro-silicon.  Fibres, 
vegetable,  and  yarns  made  therefrom.  Flax. 
Formic  acid  and  formates.  Formic  ether.  Fusel 
oil  (see  "  Alcohols  ").  Gases  for  war  purposes, 
and  materials  for  production  thereof.  Glycerine. 
Goldbeaters'  skin.  Gutta-percha  (see  "  Rubber  "). 
Haematite  iron  ore.  Haematite  pig-iron.  Hair, 
animal,  of  all  kinds,  and  tops,  and  noils  and  yarns 
of  animal  hair.  Hemp.  Hides  of  cattle,  buffaloes, 
and  horses.  Hydrochloric  acid.  Incendiary 
materials  for  war  purposes.  Insulating  materials, 
raw  and  manufactured.  Iodine  and  its  com- 
pounds. Iridium  and  its  alloys  and  compounds. 
Iron  (electrolytic).  Iron  pyrites.  Kapok.  Lead 
ind  lead  ore.  Leather,  undressed  or  dressed, 
suitable  for  saddlery,  harness,  military  boots,  or 
military  clothing.  Leather  belting  ;  hydraulic 
eather  ;  pump  leather.  Light  producing  materials 
or  war  purposes.     Lithium   (see   "  Strontium  "). 


Lubricants.  Manganese  and  manganese  ore.  Man- 
ganese dioxide.  Slercury.  Metallic  sulphites  and 
thiosulphates.  Mineral  oils,  including  benzine  and 
motor-spirit.  Molybdenum  and  molybdenite. 
Monazite  sand.  Motor-spirit  (see  "  Mineral  oils  "). 
Naphtha  (see  "  Solvent  naphtha  ").  Naphthalene 
and  its  mixtures  and  derivatives.  Nickel  and  its 
alloys,  salts,  compounds  and  ores.  Nitrates  of  all 
kinds.  Nitric  acid.  Oleum  (see  "  Sulphuric 
acid  ").  Osmium  and  its  alloys  and  compounds. 
Oxalic  acid  and  oxalates.  Palladium  and  its 
alloys  and  compounds.  Phenates.  Phenol  (car- 
bolic acid)  and  its  mixtures  and  derivatives. 
Phosgene  (carbonyl  chloride).  Phosphorus  and 
its  compounds.  Photographic  films,  plates,  and 
paper,  sensitised.  Pitch.  Platinum  and  its  alloys 
and  compounds.  Potassium  salts.  Powder  spec- 
ially prepared  for  use  in  war.  Prussiate  of  soda. 
Quebracho  wood  (see  "  Tanning  substances  "). 
Quillaia  bark.  Ramie.  Resinous  products.  Rhod- 
ium and  its  alloys  and  compounds.  Rubber 
(including  raw,  waste,  and  reclaimed  rubber, 
solutions  and  jellies  containing  rubber  and  any 
other  preparations  containing  balata  and  gutta- 
percha, and  the  following  varieties  of  rubber,  viz.: 
Borneo,  Guayule,  Jelutong,  Palembang,  Pontianac, 
and  all  other  substances  containing  caoutchouc), 
and  goods  made  wholly  or  partly  of  rubber. 
Ruthenium  and  its  alloys  and  compounds.  Saba- 
dilla  seeds  and  preparations  thereof.  Selenium. 
Silk,  artificial,  and  the  manufactures  thereof. 
Silk,  in  all  forms,  and  the  manufactures  thereof  ; 
silk  cocoons.  Skins  of  calves,  pigs,  sheep,  goats, 
and  deer.  Smoke-producing  materials  for  war 
purposes.  Soap.  Soda  lime.  Sodium.  Sodium 
chlorate  and  perchlorate.  Sodium  cyanide.  Sol- 
vent naphtha  and  its  mixtures  and  derivatives. 
Starch.  Steel  containing  tungsten  or  molybdenum. 
Strontium  and  lithium  compounds,  and  mixtures 
containing  the  same.  Sulphur.  Sulphur  dioxide. 
Sulphuric  acid  ;  fuming  sulphuric  acid  (oleum). 
Sulphuric  ether.  Talc.  Tanning  substances  of 
all  kinds,  including  quebracho  wood,  and  extracts 
for  use  in  tanning.  Tantalum  and  its  alloys,  salts, 
compounds  and  ores.  Tar.  Thiosulphates  (see 
"  Metallic  sulphites  ").  Thorium  and  its  alloys 
and  compounds.  Tin  ;  chloride  of  tin  ;  tin  ore. 
Titanium  and  its  salts  and  compounds  ;  titanium 
ore.  Toluol  and  its  mixtures  and  derivatives. 
Tungsten  and  its  alloys  and  compounds  ;  tungsten 
ores.  Turpentine  (oil  and  spirit).  Uranium  and 
its  salts  and  compounds  ;  uranium  ore.  Urea. 
Vanadium  and  its  alloys,  salts,  compounds  and 
ores.  Vegetable  fibres  (see"  Fibres  ").  Waxes  of 
all  kinds.  Wire,  steel,  and  iron.  Wood  spirit 
(see  "  Alcohols  ").  Wood  tar  and  wood  tar  oil. 
Woods  of  all  kinds  capable  of  use  in  war.  Wool, 
raw,  combed,  or  carded  ;  wool  waste  ;  wool  tops 
and  noils  ;  woollen  or  worste  dyarns.  Xylol  and 
its  mixtures  and  derivatives.  Zinc  and  its  alloys. 
Zinc  ore.  Zirconia.  Zirconium  and  its  alloys 
and  compounds. 

Schedule  II. — Conditional  contraband.  Algae, 
lichens.  and  mosses.  Casein.  Charcoal  (see 
"Fuel").  Explosives  not  specially  prepared  for 
use  in  war.  Foodstuffs.  Forage  and  feeding- 
stuffs  for  animals.  Fuel,  including  charcoal, 
other  than  mineral  oils.  Gelatine,  and  substances 
used  in  the  manufacture  thereof.  Glue,  and 
substances  used  in  the  manufacture  thereof. 
Lichens  (see  "  Algas  ").  Mosses  (see  . Algffl  )• 
Oils  and  fats,  animal,  fish,  and  vegetable,  other 
than  those  capable  of  use  as  lubricants,  and  not 
including  essential  oils.  Oleaginous  seeds,  nuts, 
and  kernels.  Powder  not  specially  prepared  for 
use  in  war.     Yeast. 
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PROHIBITED  EXPORTS. 
By  an  Order-of-Council  dated  July  13th,  L917, 
carnauba  wax  is  removed  From  Class  (C)  to 
Class  (A)  in  the  list  of  prohibited  exports  (see 
this  .1..  HU7.  528),  and  the  following  headings 
me  added: — (A)  Potassium  bicarbonate  and  mix- 
tures containing  it  ;  ((')  sera,  except  anti-tetanus 
serum;  (C)  sodium  sesquicarbonatej  (A)  castor 
oil  and  articles  and  mixtures  containing  it. 


CREOSOTE  AND  OTHER  TAR  OILS. 
Restrictions  on  Use  wi>  on  Deaungs. 

The  Minister  of  Munitions  has  made  an  Order, 
under  date  Kith  July,  relative  to  the  us,-  of  creosote 
and  other  oils  produced  from  the  distillation  of 
coal  tar.      The  Older  is  to  the  following  effect  : — 

For  the  purposes  of  this  Order  the  expression 
"  creosote  "  shall  mean  creosote,  green  oil.  sharp 
oil,  and  any  oil  produced  from  or  containing  an 
admixture  of  oil  produced  from  the  distillation 
of  coal  tar,  or  any  of  them. 

No  person  shall  as  from  13th  July  until  further 
notice,  except  under  and  in  accordance  with  the 
terms  of  a  licence  issued  under  the  authority  of 
the  Minister  of  Munitions,  use  any  creosote 
(whether  as  a  solvent  or  otherwise)  for  or  in 
connection  with  : — 

(i.)  The  water-proofing,  preservation,  or  treat- 
ment of  timber  or  wood  of  any  kind  or  description. 

(ii.)  The  manufacture,  repair,  preservation  or 
treatment  of  any  road  or  path  in  the  United 
Kingdom,  or  any  part  of  such  road  or  path. 

N'ii  person  shall  as  from  13th  July  until  further 
notice  offer  to  sell,  or  except  for  the  purpose 
of  carrying  out  a  contract  in  writing  existing 
prior  to  such  date  for  the  sale  of  creosote,  enter 
into  any  transaction  or  negotiation  in  relation  to 
the  sale"  of  creosote,  except  under  and  in  accord- 
ance with  the  terms  of  a  licence  issued  under  the 
authority   of    the    Minister   of    .Munitions. 

All  applications  for  licences  under  this  Order 
should  be  made  to  the  Director  General  of  Munitions 
Supply,  .Ministry  of  Munitions.  Whitehall  Place. 
London.  S.W.I.,  and  marked  "  Creosote  Licence." 

The  Minister  of  Munitions  has  made  a  further 
order,  dated  loth  July,  requiring  all  users  or 
consumers  of  creosote  oil,  green  oil,  sharp  oil. 
anthracene  oil,  or  other  oils  with  a  specific  gravity 
of  1000  or  more,  distilled  from  coal  tar,  and  ail 
oils  with  a  specific  gravity  of  0-950  or  more  dis- 
tilled from  other  tars,  to  furnish  the  following 
particulars,  within  fourteen  days  from  the  above 
date,  to  the  Controller  of  Mineral  Oil  Production, 
M.P.S.3,  8,  Northumberland  Avenue,  London, 
W.C.   2  :— 

1.  The  source  or  sources  from  which  their 
present  supply  is  obtained. 

2.  The  quantities  of  such  oils  used  or  consumed 
by  them  from  1st  January,  1017,  to  30th  June, 
1917. 

3.  The  quantities  of  such  oils  which  it  is  antici- 
pated will  be  used  or  consumed  by  them  from  1st 
July,  1917,  to  31st  December,  1917. 

4.  Full  details  of  the  purposes  for  which  such 
oils  have  been  or  are  intended  to  be  used  or 
employed. 


IMPORTS  INTO  FRANCE  AND  ALGERIA. 

The  Hoard  of  Trade  Journal  of  July  26th  con- 
tains a  list,  reprinted  from  the  Journal  Oltirir!  of 
JiUy  Kith,  showing  the  various  goods  which  may 
be  imported  Into  Prance  and  Algeria  without 
licence,  and  a  list  of  articles  formerly  allowed  to 
be  imported  without  licence  but  not  now  included 
in  this  list. 


CARNAUBA    WAX. 

The  Army  Council  gives  notice  that  thai 
intend  to  take  possession  of  all  stocks  of  carnauba 
Wax,  excepting  stocks  of  less  than  two  tons,  that 
are  at  present  or  may  hereafter  arrive  in  the 
l  mi.  d  Kingdom.  Ml  persona  having  in  their 
custody  or  control  any  such  slocks  are  required 
to  make  a  return  thereof,  with  full  particulars  of 
quantity,  description  and  cost  price,  to  the 
Director  of  Amiv  Contracts,  Room  711,  Imperial 
House.  Tot  hill  Street.   London.  S.W.I. 


London  Section. 


Meeting    held    at    Burlington    House    on    Monday, 
July  2nd,   1917. 


MR.    A.    R.    LINO    IN    THE    CHAIR. 


DETERMINATION    <iF    PHENOL    IN 
COMMERCIAL  CRESYLIC    \C1I>. 

BY  J.  J.  FOX,  D.SC.   AND   M.   P.   BARKER,   B.SC. 
Government  Laboratory,  London. 

It  has  recent!}  become  of  importance  to  ascertain 
the  amount  of  residual  phenol  left  in  cresylic  acid 
after  the  bulk  of  the  crystallisable  phenol  has  l.een 
removed  in  the  factory.  The  matter  is  not  so 
simple  as  might  appear  at  first  sight  and  it  has 
engaged  the  attention  of  many  workers.  Of  the 
various  methods  proposed  from  time  to  time  only 
three  need  be  mentioned  here.  A  process  which 
promised  well  is  that  suggested  by  Sehryvcr  (this 
J.,  1899,  18,  563)  who  employed  sodamide.  This 
substance  is  acted  on  by  the  three  cresols  in  such  a 
manner  that  tho  same  amount  of  ammonia  is 
produced  by  the  interaction  of  equal  weights  of 
the  cresols  and  sodamide,  whereas  an  equal  weight 
of  phenol  gives  more  ammonia.  Unfortunate! 
the  difficulties  encountered  under  ordinary  labora- 
tory  conditions  render  the  process  di  Hi  cult  to  work. 

.1.   M.  Weiss*  (.1.  Franklin  Inst.,  lull'  ;  Bee  this  J.. 
1913,      092)     made     a    number     of     experiments 
on   mixtures   of   phenol   with    varying   proportions 
of  l  In-  c  i  csols,  andon  the  basis  of  his  results  de\  isjo 
a  process  which  probably  gave  a  more  accuran 
measure  of  the  phenol  present   in  a  mixture  than 
any   of    the  older    processes.      Still    more    recently 
R.  Masse   and    II.    Leroux    (Comptcs    Rend..    1916, 
163,301;    see  this. I..  1916,   1  MS)  gave  an  account 
of  a   method   which    furnishes   a   measure   of    I  In 
amount   of  crystallisable  carbolic  acid  likely   to  In 
obtained      under     ordinary      working      conditions 
The  process  requires  3  or  t  litres  of  tar  acid  for  tin 
test.   The  last  two  methods  appear  to  assume-  that 
all  the  phenol  is  collected  in  the  fraction  of  tin 
tar  acids  distilling  up  to  about  200    C.  and  that  the 
distillate   at   various   temperatures   is   of   constant 
composition.     Our  tables  show   that  this  is  by  n( 
means    the    case.     In    view    of    this    the    met  hoc 
described  below  was  worked  out  and  has  been  usee 
by  us  for  some  time  past.     It  depends  on  the  fac 
t hat    the    addition    of    a    suitable    proportion   o 
o-cresol  furnishes  a  mixture  from  which  tin-  whole 
of  the  phenol  can  be  recovered  in  the  first  fraction 
of  the  distillate.      The'  proportion  of  o-cresol  to  be 
added  in  an  estimation  is  ascertained   by  a  pre 
liminary  distillation  of  the  tar  arids.     The  volum 
of  the  cresylic  acid  distilling  between  195°  C.  ane 
202    ('.   is   noted,   an  equal    volume  of   o-cresol   i 
add?d  to  the  original  tar  acids,  and  the  pre. 
earried     out     with     this    mixture    in     the     in. mm 
described   later. 

The  solidifying  point  of  the  tar  acid  distillat 
before  the  addition  of  o-cresol  is  not  a  certeii 
measure    of    the    proportion    of    phenol    pre— -ni 

•  Since  this  paper  w;is  communicated,  an  important  coi 
txlbution  to  the  subject  has  been  made  by  J.  M.  Weiss  and  C.  I 
Downs  (J.  Ind.  Eng.  Chem  ,  1917  9,  669 ;  ice  this  Journal,  p.  86: 
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inasmuch  as  the  three  cresols  yield  totally  different 
freezing  point  curves  when  mixed  with  phenol. 
A  slight  description  of  these  curves*  will  make 
this  clear.  o-Cresol  and  phenol  yield  a  freezing 
point  curve  which  falls  regularly  as  the  proportion 
of  creso]  is  increased  up  to  about  30  %  ;  from  this 
point  up  to  about  65%  cresol  the  curve  is  almost 
horizontal  and  then  rises  regularly.  p-Cresol  and 
phenol,  according  to  Lunge,  yield  a  curve  consisting 
of  two  branches  (G.  Lunge,  Chem.  Ind..  1885,  page 
6,  ami  Lunge,  "Coal  Tar  and  Ammonia,"  Part  1, 
191ti.  p.  277)  and  we  have  confirmed  this,  m- 
Cresol  yields  a  peculiar  curve  containing  two  well- 
defined  minima;  a  slight  break  occurs  with  33% 
of» cresol.  and  sharp  changes  in  direction  with  49% 
and  94%  and  a  maximum  point  with  about  66% 
cresol.  Two  points  are  brought  out  by  these 
curves  :  (1)  the  difficulty  of  utilising  any  one  of  the 
cresols  for  the  determination  of  the  phenol  present 
from  the  solidifying  points,  and  (2)  the  necessity 
of  utilising  only  those  portions  of  the  curves'  which 
correspond  to  mixtures  rich  in  phenol.  For  this 
reason  we  add  to  the  distillate  sufficient  pure, 
phenol  to  produce  a  mixture  containing  at  least 
80  %  of  phenol.  The  curves  for  the  solidifying 
points  which  we  use  have  been  constructed  in 
three  ways,  namely  ( 1 )  from  mixtures  of  o-cresol 
and  phenol  directly.  (2)  from  a  distillate  collected 
up  to  195°  C.  obtained  from  a  mixture  of  pure 
cresols  in  the  proportions  70  %  o-cresol,  1 5  %m-cresol, 
and  15  %  p-cresol,  and  (3)  from  the  corresponding  dis- 
tillates obtained  from  about  one  hundred  samples 
of  commercial  cresylic  acid  which  showed  no  phenol 
and  in  which  the  first  fractions  of  tar  acid  distilling 
over  were  rejected.  In  practice  it  was  found  that 
the  three  curves  lie  very  close  to  each  other, 
especially  (2)  and  (3),  and  that  the  errors  introduced 
by  using  any  of  the  three  curves  are  of  little 
importance  for  this  kind  of  work.  The  following 
results  show  the  degree  of  accuracy  with  which 
we  have  been  able  to  estimate  the  phenol  in  cresylic 
acid. 


- 

Phenol  in 

original 

o-G'resol. 

Other  phenols 

Phenol  found. 

mixture. 

present. 

4-7 

66 

m-  and  p-  1 

Cresols       J"  29-  3 

1-8 

10-0 

55 

m-  and  p-  1 
Cresols     J  35 

9-7 

10-2 

45 

m-  and  p-  1 

9-5  (after  adding 

Cresols     J  30-4 

o-cresol) 

Xvlenols     14-4 

140 

0 

m-  and  p-  \ 
Cresols     i  86 

10-9  (before  adding 

o-cresol) 

13-7   (after  adding 

o-cresol) 

Solidifying  points  (°C). 


% 

(1) 

(2) 

(3) 

o-Cresol 

Mixture  of  pure 

Commercial 

Phenol. 

alone. 

cresols. 

distillate. 

100 

40-2 

40-2 

40-1 

95 

37-6 

37-4 

37-4 

90 

34-9 

34-6 

34-5 

85 

32-2 

31-9 

31-7 

80 

29-3 

29-2 

28-9 

The  curve  of  Masse  and  Leroux  (loc.  cit.)  is  only 
lightly  different  from  any  of  the  above.  They 
live  in  their  paper  the  following  data  : — 100  % 
;>henol— 40-2°  C,    66%   phenol — 200°  C. 

The  effect  of  o-cresol  and  p-cresol  on  the  solidify - 
og  point  is  obviously  eliminated  by  the  process  here 

.  •  The  complete  curves  are  of  considerable  interest  in  other 
speita  and  will  be  dealt  with  fully  in  another  connection. 


The  following  are  the  data  for  three  curves  of 
iolidifying  points  which  are   used  by  us  : — 


described.  It  should  be  noted  that  the  amount  of 
phenol  determined  by  this  method  is  the  total 
amount  present  and  not  necessarily  the  quantity 
of  phenol  extractable  from  the  mixture  in  a  pure 
state,  nor  is  the  process  intended  to  be  a  substitute 
for  Lowe's  method  of  assaying  crude  carbolic  acid. 
Good  commercial  o-cresol"is  as  a  rule  sufficiently 
pure  for  use  without  further  treatment,  but  it  is 
desirable  to  assay  it  by  this  process  as  if  it  were  a 
mixture  and  make  the  necessary  allowance.  Our 
practice  is  to  dissolve  the  o-cresol  in  excess  of 
sodium  hydroxide  solution  (sp.  gr.  1"2)  and  remove 
naphthalene,  etc.,  by  distillation  with  steam.  The 
alkaline  liquid  is  acidified  and  the  separated  o- 
cresol  is  fractionally  distilled.  The  first  portions 
of  the  distillates  are  rejected  and  the  middle  con- 
stant boiling  fraction  is  collected  separately  for 
use.  It  should  have  the  physical  characteristics 
described  here. 

Physical  constants  of  the  cresols  used  in  constructing 
the  tables. 


Boiling  point  at 

760  mnv. 

Freezing  point    

Sp.gr.  15-5°  C 

Sp.gr.  25°  C 

Refractive     index*   at 

40°  C.  (md)       

d/i/dt    


o-Cresol. 


191-8° 
301° 
1-0516 
10449 

1-53719 
—  0-00047 


m-Cresol.         p-Cresol. 


2021° 


1-0387 
1-0334 


1-53322 
-  000040 


202-5° 
36-0° 
1-0388 
1-0334 

1-53187 
—  0-00038 


The  o-cresol  used  has  a  slightly  higher  boding 
point  than  that  described  by  Perkin  (J.  Chem.  Soc, 
1896,  69,  1182)  and  a  slightly  higher  specific 
gravity  at  25°.  The  higher  boding  point  rules  out 
phenol  as  a  possible  impurity  and  the  higher  specific 
gravity  shows  that  m-cresol,  p-cresol,  and  xylenols 
are  not  present  in  our  specimen. 

The  process  used  for  determining  the  boiling 
points  of  the  mixtures  is  that  described  in  Young's 
"  Fractional  Distillation."  1903  edition,  page  58, 
but  the  flask  employed  was  similar  to  that  used  by 
NorthaU-Laurie    (Analyst,    1915,    40,    384). 

The  cresols  absorb  moisture  fairly  readdy  and  on 
this  account  any  apparatus  used  is,  wherever 
possible,  attached  to  drying  tubes  containing 
calcium  chloride. 

It  will  be  noticed  that  there  are  slight  discrep- 
ancies between  the  physical  constants  of  the 
chemically  pure  cresols  as  described  in  the 
literature  and  those  given  for  the  same  cresols 
in  our  tables.  The  deviations  are  small  and  do 
not  affect  the  accuracy  of  the  tables  to  any 
degree  of  practical  importance.  The  differences 
arise  from  the  fact  that  the  chemically  pure  cresols 
cannot  be  prepared  in  quantities  sufficient  for  any 
lengthy  series  of  experiments  except  by  very 
laborious  processes.  The  specimens  actually  used 
in  the  specific  gravity  and  boiling  point  determina- 
tion were  prepared  from  the  commercially  pure 
substances  by  fractional  distdlation  and  crystalli- 
sation, or  by  sulphonation  and  recovery  of  the 
phenol  from   the  sulphonic   acids. 

Process. — 100  c.c.  of  the  cresylic  acid  is  shaken 
with  200  c.c.  of  sodium  hydroxide  solution 
(sp.  gr.  P2-)  and  the  liquid  is  treated  with  ether 
to  extract  naphthalene  and  neutral  taroils.  Three 
extractions  with  the  ether  are  made,  using  20 
to  30  c.c.  of  ether  each  time,  but  mftre  ether  may 
be  used  if  found  necessary  to  obtain  a  sharp 
separation.  The  ether  is  washed  witli  a  little  water 
once  or  twice  and  the  washings  are  added  to  the 
strong  soda  solution  from  which  the  ether  may  be 
expelled  by  warming  gently.  The  cooled  soda 
solution  is  acidified  carefully  with  sulphuric  acid 
(1  :  1),   the  containing  vessel  being  kept  cold  in 

•These  values  are  due  to  Mr.  8.  C.  Bradford.  11. s,-  .  of  the 
Science  Museum,  South  Kensington,  to  whom  «'  :•»'  indented  lor 
a  large  amount  of  work  on  the  refractive  indices  oi  phenol  and 
cresol  mixtures. 
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running  water  or  by  immersion  in  a  bath  of  cold 
water.  The  tar  acids  are  allowed  to  separate  and  the 
cleat  lower  aqueous  layer  is  removed  and  e\t  racted 
with  ether,  the  ethereal  solution  being  added  to  the 
main  quantity  of  tar  acids.  Free  sulphuric  acid  is 
removed  from  this  ethereal  solution  by  washing  it 
with  nearly  saturated  sodium  sulphate  solution. 
The  ethereal  solution  is  now  dried  by  adding  calcium 
chloride  in  small  pieces.  The  calcium  chloride 
must  be  freshly  ignited  and  allowed  to  cool  in  an 
atmosphere  of  carbon  dioxide.  The  dried  liquid 
is  transferred  to  a  flask,  the  calcium  chloride  washed 
wit  h  dry  ether,  and  the  liquid  distilled.  To  remove 
all  the  ether  the  tar  acids  must  be  heated  to  about 
120°  C. 

The  tar  acids  are  now  distilled  and  collected  in 
fractions.  The  most  convenient  form  of  apparatus 
for  100  c.c.  of  tar  acids  i^  a  :!ou  .-.c.  round-bottomed 
lla-k  with  a  neck  about  live  inches  long  lit  ted  with  a 
Young's  Still-head  with  four-pear  bulb.  If  long- 
necked  flasks  are  not  available  then  an  eight-pear 
bulb  (or  a  rod  and  disc  column)  still-head  should  be 
used.  A  short  bulb  thermometer  graduated  in 
0-5°  C.  from  90°  upwards  is  used,  the  centre  of  the 
bulb  of  the  thermometer  being  1  cm.  below  the 
side  tube  of  the  fractionating  column.  Corrections 
for  emergent  stem  are  made  as  usual.  The  first 
distillation  is  carried  up  to  210°  C  (Distillate  A) 
when  all  the  phenol,  practically  all  the  cresols, 
and  a  little  xylenol  comes  over.  There  should  not 
be  more  than  traces  of  water  if  the  drying  of  the 
ether  has  been  efficiently  conducted.  This  fraction 
is  redistilled  and  the  first  fraction  up  to  195"  C.  is 
collected  separately  in  a  tared  vessel  and  weighed. 
The  fraction  from  195°  C.  to  196-5°  C.  is  also 
collected  separately.  Provided  the  fraction 
distilling  up  to  195°  amounts  to  about  50%  of  the 
volume  of  the  tar  acids  which  have  been  collected 
in  the  first  fractionation  (A),  the  phenol  can  be 
estimated  at  once  by  the  freezing-point  method 
described  below.  If,  however,  this  fraction  is  much 
less  than  50  %,  sufficient  pure  o-cresol  is  added  to 
the  fraction  (A)  to  yield  at  least  50%  of  distillate 
up  to  195°.  The  amount  of  o-cresol  to  be  added 
will  depend  upon  the  amount  of  distillate  up  to 
195°  C.  obtained  from  the  redistillation  of  fraction 
(A).  From  our  experience  we  find  that  an  amount 
of  o-cresol  equal  in  volume  to  the  fraction  of  (A) 
distilling  between  195°  C.  and  202°  C.  suffices.  The 
fraction  up  to  195°  C, in  whatever  manner  obtained, 
is  weighed.  The  traces  of  moisture  picked  up 
during  the  operations  are  removed  by  adding 
ignited  calcium  chloride  to  the  weighed  distillate. 
The  freezing  point  of  this  distillate  is  now  determined 
after  the  addition  of  sufficient  phenol  to  an  aliquot 
portion  to  yield  a  mixture  containing  at  least  so  % 
of  phenol. 

About  15  grms.  of  the  liquefied  mixture  of  phenol 
and  distillate  is  required  for  the  determination  of 
the  solidifying  point.  The  liquid  is  placed  in  a 
test-tube  i>  in.  J  in.  and  this  is  inserted  into  an 
air-bath  consisting  of  another  tube  6  in.  xlj  in. 
The  apparatus  is  placed  in  a  bath  of  water  at  about 
20°  C.  The  solidifying  point  is  then  taken,  a 
thermometer  graduated  in  tenths  of  a  degree 
being  used.  The  liquid  is  stirred  regularly — once 
asecond — with  a  stout  copper  wire  stirrer.  Exces- 
sive supercooling  must  be  avoided.  At  the  solidi- 
fying point  the  thermometer  rises  to  a  maximum 
and  remains  stationary  for  some  time.  This  point 
is  taken  as  the  solidifying  point.  Reference  is  now 
made  to  the  curve  of  solidifying  points  of  known 
mixtures  of  phenol  ainl  cnsols  for  the  amount  of 
phenol  in  the  mixture.  To  estimate  the  amount 
of  phenol  in  the  original  sample  the  following 
calculation  is  made  : — 

A  ■-=  Aliquot  portion  of  distillate  up  to  195°  ('. 
B  =  Amount  of  phenol  added  to  yield  the  mixture 

containing  at  least  80%  of  phenol. 
C=  Amount   of    phenol    determined    from     the 
solidifying  point  in  the  mixture. 


The  amount  of  phenol  in  A  is(C  -  B).  If  thetotal 
weight  of  distillate  up  to  195°  0.  is  W  the  percen- 
tage of  phenol  in  the  original  sample  is  given  by  :— 
Wx(C-B)xl00 
A  x  100  x  Specific  gravity 
if  the  100  c.c.  of  the  sample  originally  taken  was 
measured  out  at  15-5°  C.  which  is  the  temperature 
of  the  determination  of  the  specific  gravity. 

The  distillate  collected  between  195°  C.  and 
196'5°  C.  is  tested  for  phenol  with  bromine  water  as 
described  below. 

The  presence  of  phenol  in  the  distillate  up  to 
195°  C.  may  be  confirmed  in  two  ways.  The 
specific  gravity  of  the  distillate  of  tar  acids  at 
15-5°  ('.  is  determined  and  should  be  less  than 
10516  if  phenol  is  absent.  Any  higher  value 
certainly    indicates    phenol  ;    a   lower   value  may 

be  due  to   m-  and  /j-cresol  mixed  with  o-cr I  or 

phenol,  or  both. 

The  following  test  with  bromine  water  revealj 
the  presence  of  phenol  in  this  distillate;  111  to 
0-2  c.c.  of  the  distillate  is  placed  in  a  stoppered 
100  c.c.  cylinder  with  10  to  15  c.c.  of  water  and  a 
few  drops  of  strong  hydrochloric  acid.  The  mixt  ure 
is  well  shaken  and  80  c.c.  of  saturated  aqueous 
bromine  solution  is  added.  In  the  presence  of 
phenol  (less  than  5%)  a  voluminous,  light,  floc- 
culent  precipitate  is  formed.  The  presence  of 
cresols  does  not  interfere  with  this  test.  The 
cresols  alone  form  oily  or  heavy  granular  precipi- 
tates which  subside  almost  immediately. 

The  bromine  precipitate  may  be  advantageously 
examined  under  the  microscope.  The  precipitate 
from  pure  phenol  consists  entirely  of  small, 
detached  needles  which  are  almost  colourless  by 
transmitted  light,  whilst  that  obtained  from  tin- 
cresols  appears  nodular  and  has  a  much  deeper 
yellow  colour  under  the  same  conditions.  Higher 
magnification  shows  these  nodules  to  be  aggregates 
of   very  small   needles. 

The  solidifying  point  of  the  phenol  used  for  the 
determination  must  be  re-determined  from  time 
to  time  because  phenol  absorbs  traces  of  moisture 
readily  and  the  solidifying  point  is  lowered  appreci- 
ably after  a  fresh  bottle  has  been  opened  for  some 
time.  This,  however,  does  not  interfere  with  the 
use  of  the  curves.  The  correction  for  the  solidify- 
ing point  of  the  phenol  is  added  to  or  deducted  from 
the  observed  solidifying  point  of  a  mixture  accord- 
ing as  the  re-determined  solidifying  point  is  highei 
or  lower  than  that  of  the  phenol  used  in  constructing 
the  curves.  The  boiling  points  given  in  thi- 
description  refer  to  pressures  in  the  neighbourhood 
of  760  mm. 

If  the  cresylic  acid  contains  large  amounts  o 
naphthalene,  neutral  tar  oils,  or  bases,  a  jirelinunar; 
examination  is  made  on  a  separate  quanl 
determine  the  proportion  of  tar  acids.  \nyof  thi 
ordinary  methods  may  be  used  for  this  purpose 
Aftei  the  proportion  of  tar  acids  has  been  ascertainci 
such  an  amount  of  the  sample  is  taken  a>  wil 
yield  at  least  100  c.c.  of  tar  acids.  The 
separated  by  means  of  aqueous  sodium  hydroxid 
an  I  treated  in  the  manner  described  above. 

BpedBc  gravities  ftt  15-5°  C. 


%  Phenol. 

o-Cresol. 

m-Oresol. 

P-i'mol. 

0 

1-0516 

1-0387 

10S88 

5 

1-0529 

1-0404 

1  9401 

10 

105JS 

1-042S 

IS 

1-0667 

10440 

i-o«a 

20 

10570 

10457 

25 

1-0584 

1-0476 

30 

10597 

10492 

1-nlM 

35 

10610 

1-0513 

40 

1-0623 

10532 

105S4 

45 

10636 



1  0554 

50 

_ 

1  0571 

55 

— 

— 

1  0594 
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Specific   gravities   of   mixtures   of   m-cresol   and 
o-cresol. 


%  o-Cresol. 

Sp.  gr.  at  15-50C. 

0 

1-0387 

5 

1-0393 

10 

1-0  400 

15 

1-0407 

20 

1-0413 

25 

1-0420 

30 

1-0427 

35 

1-0433 

40 

1-0440 

45 

1-0446 

50 

1-0453 

55 

1-0459 

60 

1-0466 

65 

1-0472 

70 

1-0478 

75 

1-0486 

80 

1-0493 

85 

1-0499 

90 

1-0506 

95 

1-0512 

100 

1-0516 

Specific  gravities  of  mixtures  of  phenol  Kith  a 
nixture  of  o-cresol  and  m-cresol. 


%  Phenol. 

%    o-Cresol. 

%  m-Cresol. 

Sp.  gr.  15-5°  C. 

0 

79-9 

20  1 

10403 

5 

75-9 

191 

1-0421 

10 

71-9 

181 

1-0439 

15 

67-9 

171 

1-0457 

20 

63-9 

161 

1-0476 

25 

59-9 

15-1 

1-0494 

30 

55-9 

141 

1-0511 

35 

51-9 

131 

1-0530 

40 

47-9 

121 

1-0549 

Soiling  points  of  phenols  and  the  cresols. 
760  mm. 


'C.(corr.) 


%  Phenol. 


o-Cresol. 


m-Cresol. 


p-Cresol. 


0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 

io 

85 

90 

95 

100 


191-0 
190-3 
189-8 
189-4 
188-9 
188-5 
1881 
187-7 
187-4 
186-8 
186-4 
186-0 
186-6 
185-2 
184-8 
184-3 
183-9 
183-4 
183-0 
182-6 
182-2 


202-3 
201-3 
199-4 
197-7 
196-2 
194-8 
193-6 
192-5 
191-4 
190-5 
189-9 
189-3 
188-6 
187-8 
187-7 
186-4 
185-5 
184-8 
184-0 
183-2 
182-4 


201-7 
200-1 
198-4 
196-7 
195-3 
194-2 
193.0 
191-7 
190-8 
189-8 
189-0 
1881 
187-5 
186-8 
186-1 
185-4 
184-8 
184-2 
183-5 
182-9 
182-3 


Specific  gravities  of  mixtures  of  phenol  uith  a 
mixture  of  p-cresol  and  m-cresol. 


%  Phenol. 

%  m-Cresol. 

%  p-Cresol. 

Sp.  (jr.  15-5°  C 

0 

49-3 

50-7 

10384 

5 

46-8 

48-2 

1-0403 

10 

444 

45-6 

1-0422 

15 

41-9 

43-1 

1-0441 

20 

39-4 

40-6 

1-0460 

25 

37  0 

38-0 

10479 

30 

34-5 

35-5 

10497 

35 

321 

32-9 

1-0517 

40 

29-6 

30-4 

1-0537 

45 

27  1 

27-9 

10556 

50 

24-6 

25-4 

1-0576 

Boiling  points  of  mixtures  of  o-cresol  and  m-cresol. 


%  m-Cresol. 

B.  pt.,  °C.  (corr.)  760  mm. 

0 

191-2 

5 

191-7 

10 

192-3 

15 

192-7 

20 

193-2 

25 

193-8 

30 

194-3 

35 

194-7 

40 

195-3 

45 

195-7 

50 

196-2 

55 

196-7 

CO 

197-3 

65 

197-9 

70 

198-5 

75 

199-2 

80 

199-7 

85 

200-3 

90 

201-O 

95 

201-7 

100 

202-3 

Boiling   points    of   mixtures    of   phenol   tcith    a 
mixture  of  o-,  m-,  and  p-cresols. 


% 

0/ 

% 

% 
p-Cresol. 

B.  pt.  *C. 

Phenol. 

o-Cresol. 

m-Cresol. 

(corr.) 
760  mm. 

0 

32-0 

43-4 

24-6 

197-8 

5 

30-4 

41-2 

23  4 

196-S 

10 

28-8 

39  1 

221 

195-6 

15 

27-2 

36-9 

20-9 

194-6 

20 

25-6 

34-7 

39-7 

193-5 

25 

24-0 

32-6 

18-4 

192-5 

30 

22-4 

30-4 

17-2 

191-6 

35 

20-8 

28-2 

160 

190-8 

40 

19-2 

260 

14-7 

189  9 

45 

17-6 

23-9 

13-5 

1891 

50 

160 

21-7 

12-3 

188-3 

55 

14-4 

19-5 

111 

187-6 

60 

12-8 

17-4 

9-8 

186-8 

65 

11-2 

15-2 

8-6 

186-2 

70 

9-6 

130 

7-4 

185-5 

75 

80 

10-8 

6-2 

184-9 

80 

6-4 

8-7 

4-9 

184-3 

85 

4-8 

6-5 

3-7 

183-7 

90 

3-2 

43 

2-5 

183-2 

95 

1-6 

2-2 

1-2 

182-7 

100 

0-0 

00 

00 

183-2 

Phenol. 


% 
o-Cresol. 


m-Cresol. 


% 
p-Cresol. 


Distillation  of  100  c.c. — Temperature  taken  every  10  c.c. 


Oc.c. 


10  c.c. 


20  c.c. 


30  c.c. 


40  c.c. 


50  c.c. 


60  c.c. 


70  c.c. 

80  c.c. 

202-0 

202-5 

202  0 

202-5 

200-5 

201-5 

200  -0 

201-0 

198-5 

199-0     1 

1985 

200-0 

198-0 

201-0 

196-5 

198  0 

195-5 

197-5 

194-5 

196-5 

194-5 

195-0 

1920 

193  0 

1920 

194-0 

1911-0 

191-0 

187  7 

10' Ml 

187-0 

187-5 

90  c.c. 


0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
70 
80 
M 


20-0 

19-0 

18-0 

17-0 

16-0 

15-0 

14-0 

13-0 

120 

11-0 

10-0 

9-0 

8-0 

6-0 

4  0 

20 


60-0 
57-0 
54-0 
51-0 
48-0 
45-0 
42-0 
39-0 
36-0 
33-0 
30-0 
27  0 
24-0 
18-0 
12-0 
6-0 


20-0 

19-0 

18-0 

170 

16-0 

150 

14-0 

130 

12-0 

11-0 

10-0 

9  0 

8-0 

6-0 

4-0 

2-0 


-non 
199-0 
1970 
1950 
194-0 
192-5 
192-0 
190-5 
190-0 
189-5 
188-5 
188-0 
187-0 
186-0 
185-5 
185-0 


201-0 
199-7 
198-0 
195-5 
195-0 
1930 
192-5 
191-0 
190-5 
190-0 
189-5 
189-0 
187-5 
187-0 
186-5 
185  5 


201-0 
200-0 
198-5 
I96  0 
195-5 
193-5 
193-u 
191-5 
191-2 
190-5 
190  0 
189-5 
188  0 
187-5 
187-0 
185-5 


201-5 
200-5 
198-7 
197-0 
196-0 
1950 
193-5 
192-0 
191-7 
191-0 
190-7 
189-5 
188-5 
188-0 
1870 
185-5 


201-5 
201  a 
199-0 
197-5 
197-0 
1960 
194-0 
193-5 
192-5 
191-5 
191-5 
190-0 
189-0 
188-0 
187-0 
186-5 


201-5 
201-5 
199-5 
198-5 
197-5 
1970 
196-0 
194-5 
193-5 
192-5 
192-5 
190-5 
199  0 
189-0 
187-5 
186  5 


2020 
202  0 
200-0 
199  0 
198-0 
197-5 
197  0 
1950 
1940 
193-0 
194  0 
191-0 
190-5 
189  :. 
188  0 
186-5 


202-7 
202-7 
202-0 
202-5 
201-5 
202-0 
2020 
200-5 
2000 
197-0 
1970 

196-0 
192-5 

189-0 
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THK  ABSORPTION  OF  ATMOSPHERIC  GASES 
BY  WATER. 

BY  J.   H.   COSTE. 

In    1803   Henry   published    bis   discovery   that 

"  under  equal  circumstances  of  temperature,  water 
takes  up,  in  all  eases,  the  same  volume  of  con- 
densed  gas  as  of  gas  under  ordinary  pressure. 
But,  as  the  spaces  occupied  by  every  gas  are 
inversely  as  the  compressing  force,  it  follows  that 
water  takes  up  of  gas  condensed  by  1,  2,  or  more 
additional  atmospheres,  a  quantity  which  ordin- 
arilv  compressed  would  he  equal  to  2.  '■'•,  etc.,  the 
volume  absorbed  under  t  he  common  pressure  of 
the  atmosphere."1  Dalton,  in  the  same  year, 
working  in  close  touch  with  Henry,  extended  this 
law.  showing  its  application  to  gaseous  mixtures. 
He  wrote  : — 

'"  If  a  quantity  of  water  free  from  air  he  agitated 
with  a  mixture  of  two  or  more  gases  (such  as 
atmospheric  air)  the  water  will  absorb  portions 
of  each  gas  the  same  as  if  they  were  presented  to 
it  separately  in  their  proper  density,  e.g.,  atmo- 
spheric air,  consisting  of  79  parts  of  azotic  gas 
and  21   parts  oxygenous  gas  per  cent. 

Water  absorbs  A  of  J&,  azotic  gas  =  1-234 

h  <>t  tWr  oxygen  gas  =0-778."  « 

Very  little  attention  appears  to  have  been  given 
to  the"  actual  absorption  by  water  of  the  gases  of 
the  air,  or  of  other  gases,  until,  in  1855,  Bunsen  and 
his  pupils  investigated  many  gases,  including  air. 
Another  aspect  of  the  same  question,  however, 
received  more  attention,  that  is,  the  actual  gaseous 
content  of  sea  water.  In  1836 — 7  from  the  French 
exploring  ship  "  Bonite,"  nine  samples  of  water 
were  collected  in  the  Indian.  Pacific,  and  Atlantic 
Oceans,  and  submitted  to  analysis  in  the  laboratory 
of  the  College  of  France.  The  results  of  these 
analyses  were  published  by  Fre>ay  or  Darondeau,3 
but  it  is  difficult  to  obtain  much  information  from 
them.  It  is  obvious  that  the  oxygen  was  largely 
used  up,  hut  the  proportions  of  nitrogen  are 
rather  extraordinary.  In  1843  Morren  investi- 
gated the  gaseous  content  of  the  surface  water 
near  St.  Malo  at  various  seasons  of  the  year.  He 
found  that  sea  water  contained  appreciably  less 
oxygen  and  nitrogen  than  fresh  water,  and  that 
t  he  oxygen  content  was  greatest  and  the  carbon 
dioxide  least,  in  bright  weather.  Lewy  repeated 
this  work  at  Langune  in  18  Hi.4  Hayes5  in  1851 
found  that  the  oxygen  was  less  at  great  depths 
than  at  the  surface.  In  1855  Pisani  did  some 
work  on  the  ratio  of  oxygen  to  nitrogen  at  Hrijak 
Derc.  II. M.S.  "  Porcupine  "  was  sent  out  in  1869 
and  several  samples  of  water  were  collected  with 
suitable  precautions  and  boiled  out.  W.  L. 
Carpenter,  J.  Hunter,  and  P.  II.  Carpenter  suc- 
cessively undertook  this  work.  Hunter  published 
his  results  in  an  interesting  paper.6  which  pro- 
voked some  discussion.7  Jacobson74  did  some  %vork 
in  the  Baltic  in  1871,  and  in  the  North  Sea  in  1872. 
Tornoe.8  Dittmar,9  Hamberg,10  and  Pettersson,11 
from  1876  to  1889,  carried  out  various  pieces  of 
useful  work  in  connection  with  the  Norwegian 
North  Atlantic.  "The  Challenger,"  and  Nordens- 
kiold's  expeditions.  The  subject  was  also  investi- 
gated by  Winkler,  Roscoe  and  hunt,  and  Bohr  from 
the  more  purely  theoretical  point  of  view  from 
1889  onwards.  Many  useful  papers  dealing  rather 
with  the  public  health  point  of  view  have  appeared 
in  this  and  other  Journals,  many  by  British  workers. 
Attention  will  be  called  to  these  in  due  course. 

/.  The  solubility  of  the  ijasex  of  the  nir  in  tenter. — 
Bunsen  did  most  of  his  work  on  the  solubility  of 
gases  in  his  absorptiometer,  agitating  definite 
volumes  of  gas  and  water,  and  noting  the  diminu- 
tion of  volume  of  the  gas  due  to  absorption  by  the 
liquid,  observing,  of  course,  the  temperature  and 
pressure.  This  method  is,  in  practice,  only  appli- 
cable to  pure  gases,  since  the  volume  of  a  mixed 
gas  must  be  almost  infinitely  large  relatively  to 


that  of  the  water  if  the  composition  of  the  gas  is 
not  to  be  altered  by  selective  absorption  of  its 
constituents.  He  therefore  investigated  the  case 
of  air  and  water  by  making  a  series  of  experiments 
on  the  absorption  coefficient  of  nitrogen,  and  by 
boiling  out  water  saturated  with  air  at  0"  C,  at 
13°C.,andat  28  C.*  From  the  data  I  hus  obtained. 
and  his  accurate  knowledge  of  the  composition  of 
air,  he  was  able  to  calculate  the  absorption  co- 
efficients of  air  and  of  oxygen.  He  concluded 
that  "  it  is  clear  that  the  composition  of  the  air 
dissolved  in  water  at  various  temperatures  is 
always  constant.  The  mean  composition  is: 
oxygen,  34-91%;  nitrogen,  65-09%. "ls  Since 
his  three  experiments  gave  34-91,  34-73,  and 
3508%  of  oxygen  respectively,  the  conclusion 
appeared  to  be  justified.  It  was  in  fact  shared  by 
the  later  workers,  Roscoe  and  Lunt.and  I'ettersson, 
and  Sonden.  who,  however,  like  all  subsequent 
workers,  obtained  rather  less  oxygen  and  more 
nitrogen  than  he  did.  This  conclusion  appi 
to  be  inaccurate,  although  the  differences  at 
various    temperatures    are    not    great. 

Tornoe8  appears  to  have  been  the  first  to  point 
out  that  the  percentage  of  oxygen  in  the  mixture 
of  oxygen  and  nitrogen  was  a  decreasing  one — 
even  within  the  range  of  Bunsen's  three  experi- 
ments. This  was  confirmed  by  Dittmar.9  Winkler," 
and  Bohr  and  Bock.14  The  values  obtained  for 
this  ratio  at  varying  temperatures  by  different 
workers  are  given  in  Table  I. 

Table  I. 


Tornoe. 

Dittmar. 

Winkler. 

•c 

Sea. 

1)U- 

isss. 

1001. 

I'.nil 

tilled. 

n 

35-03 

34-40 

34-7 

35- 1 

35-47 

5 

34-93 

34-24 

34-4 

— 

35-8 

31-69 

10 

::4-24 

31-09 

34-3 

34-8 

35-13 

34-47 

15 

84-11 

33-93 

340 

— 

31-90 

31-25 

20 

— 

33-78 

33-7 

34-3 

— 

3403 

25 

— 

33-62 

33-0 

83-7 

— 

33-82 

:so 

— 

88-47 

331 

— 

— 

33-00 

40 

~ 

Roscoe  and  taint1"  found  from  10° — 25°  C.  u 
mean  percentage  of  oxvgen  33-64.  Pettersson  and 
Sonden11  for  6° — 14°  C.  found  33-56,  but  their 
highest  percentage,  33  88,  was  found  at  0'  and 
their  lowest.  33-24,  at   14°. 

The  following  table  (II.)  gives  a  general   si 
of  the  scope  and  methods  of  the  various  worker- 
on  this  subject.     Without    discussing  the  work  at 
length,  a  few  comments  may  be  useful.      Bunsen's 
work  stands  alone  as  that  of  a  pioneer,  and  cannot 
be  criticised  like  that  of  other  workers.     Tornoe 
worked  witha  boiling  out  apparatus  (Jacobson'sT'1 
very    much   like    Bunsen's  ;    he    was    very   careful 
about   the   saturation   of    his    water,    using    both 
supersaturated   and    unsaturated    water,    which   In 
brought  into  equilibrium  with  the  air  by  shaking. 
Uittmar's    work     was     extremely     thorough    and 
careful.      He  had  the  valuable  help  of  Mr.  Lennox 
in  making  his  glass  apparatus.      Bohr,  later  witl 
Bock,    used    two     forms    of    absorptiometer    ant 
also    a    boiling    out   apparatus.     They    also    u»m 
great  care  in  saturating  the  water,  and  determine) 
directly     the    coefficients    of     both     oxygen    ant 
nitrogen.     Hamberg10    did     not     investigate     tit 
oxygen  content    of   water,  but   he   made  a  series  t 
experiments  on   salt    water  of   different  strength 
from  0  to  3-5  %  NaCl.      Winkler  ",  le  used  his  OH 
elegant  iodometric   process  for  oxygen,  a  Bimpl 
boiling  out  process,  and  later  an  absorptiomete 
of    good    design17,  1K.      He   seems    finally    to   h«v 
preferred   the   values  calculated   from   determuM 
tions  of  the  oxygen  in  water  (iodometric)  and  i 

•  The  action  of  oxygen  on  mercury  was  a  reason  aRatn 
attempts  at  direct  determination  ot  the  absorption  coefficient 
oxygen. 
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Table  II. 

Summary   of   work   on   absorption   of   atmospheric  gases   (oxygen  and  nitrogen)   by  water,   showina  the 

gases  investigated,   and  the  methods  used,   etc.,  by  various  workers. 

1855. 

1877. 

1878. 

1884. 

1885. 

1885. 

1888. 

1889. 

1889. 

1889. 

1891. 

1891.      1900. 

1901. 

1904. 

1904. 

Ham- 

Wink- 

Wink- 

Roseoe 

r.'|t,-ra-     Wink- 

Bohr. 

Wink- 

Wink- 

Bunsen. 

Hufner. 

Tornoe. 

Dittmar. 

Bohr. 

berg. 

ler. 

ler. 

and 
Lunt. 

son  u. 
SondSn. 

ler. 

Bock. 

Braun . 

ler. 

ler. 

and 
Biggs 

vestigated 

"NV,  0, 



"N2",02 

■•N2",02 

"H," 

"N2"02 

07 

"N2",  0.. 

"N2",02 

"N2",0. 

"N2",02 

N2 

"N2-,o2 

"  rV'.o2 

O 

1  water 

+ 

+ 

— ' 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

ter  .... 

+ 

+ 

o- 

solu- 

+ 

tions 

Bu.Bo, 
A 

S,  P 

S,Bo 

Bu,P 
Dist. 

A 

Bu,P 

Bu.Bo. 
Ch 

Ch 

S,P 

Bu,  Bo 

A 

Bu,  A, 
P 

of  salt 
A 

A 

Prev- 
ious 
work 
collated 
and 

Ch 

d(  tern- 

0°-23° 

2<r-4o° 

0°-45° 

0  5°-47° 

20" 

0°-25°        — 



10°-25* 

0°-14° 

0°-80° 

7°-100° 

5°-25° 

0*- 100* 

13°-16° 

are,' C. 

*ea-5-35° 

■x  to 

sr  higher 

graphy 

12 

8 

9 

• 

10            13 

16 

15 

11 

17 

14 

58 

18 

19 

20 

Methods  of  saturation — Bu  =  bubbling.     S=  shaking. 

Methods  of  determination —Bo  =  boiling  out.     P  =  pumping.     A  >=  absorptiometric.    Ch  =  chemical. 

•  Published  in  Copenhagen.  ' 


the  air  boiled  out  of  water,19  thereby  obtaining 
rather  higher  values  for  nitrogen  than  those 
calculated  from  the  absorption  coefficients  of  the 
two  gases.  His  work  and  Bohr's  cover  a  greater 
range  of  temperature  than  any  other,  and  his 
values  are  probably  the  best  of  any.  Roseoe  and 
Lunt  determined  the  volumes  of  the  gases  pumped 
out  from  water  at  four  temperatures,  10°,  15° 
20°.  and  25°,  and  extrapolated  to  5°  and  30°. 
The  results  agreed  well  with  one  another,  but 
some  of  the  details  are  not  clear,  and  the  work 
appears  only  as  an  appendix  to  a  paper  on 
Schiitzenberger's  process.  In  the  accompanying 
diagram  (Fig.  I,  p.  848)  Winkler's  values  foroxygen 
and  nitrogen  dissolved  in  distilled  water19  between 
0°  and  30°C,  and  Dittmar's  values  for  sea  water, 
are  given  as  continuous  curves  ;  the  others  are 
shown  at  the  points  where  determinations  were 
made.  The  values  for  sea  water  are  much  lower 
than  those  for  fresh  water.  The  ratios  O :  N 
appear  to  be  the  same  as  for  fresh  water,  but  the 
actual  amounts  are  about  20  %  lower,  varying 
appreciably  with  the  salinity  of  the  water. 
Harnberg10  investigated  the  effect  of  such  varia- 
tions on  the  nitrogen  content,  whilst  Clowes  and 
Biggs20  determined,  by  Winkler's  method,  the 
oxygen  content  of  several  mixtures  of  salt  and 
fresh  water.  As  Hamberg's  results  are  less 
accessible  to  members  of  this  Society  than  are  those 
of  my  colleagues  I  give  them  in  Table  III. 

The  solubility  of  nitrogen  in  water  of  varying 
salinity  has  also  been  investigated  by  Braun.68 
3.C.  Philip73  has  discussed  the  general  question  of  the 
influence  of  other  solutes  on  the  solubility  of  gases. 


Table  III. 

Volumes    of    nitrogen    at    n.t.p.   contained 

in    salt 

water  saturated  with  air  at  a  dry   pressure    {Bar. 

VoO+t.a.v.) 

of  700  mm.     (Hamberg). 

•C 

0%  NaCl. 

1%  NaCl. 

2%  NaCl. 

3%  NaCl. 

3-5%  NaCl. 

c.c. 

C.C. 

c.c. 

c.c. 

c.c. 

0° 

19-14 

17  71 

16-45 

15-34 

14-85 

5 

16-93 

15-76 

14-70 

13-75 

13-32 

■    10' 

1514 

1416 

13-26 

12-44 

1206 

I    15° 

13-73 

12-88 

12-10 

11-38 

11-04 

,    20' 

12-63 

11-87 

11-17              10-54 

10-25 

11-81 

11-09 

10-45 

9-88 

9-62 

The  curves  (Fig.  II.)  show  that  Hamberg's 
smoothed  values  for  nitrogen  agree  fairly  with 
Clowes'  and  Biggs'  actual  values  for  oxygen,  also 
:hat  the  falling  off  of  nitrogen  with  increasing 
■  salinity  is  greater  at  lower  temperatures. 

The  content  of  oxygen  and  nitrogen  in  sea 
vater   itself — not,    by    the    way,    a   very  definite 


liquid — is  shown  in  the  curve  and  points  (Fig.  I). 
The  principal  effect  of  the  salts  dissolved  in  sea 
water  is  to  decrease  the  amount  of  dissolved  gases. 
It  will  be  seen  that  I  take  Dittmar's  "Challenger" 
figures  as  the  standard.  This  I  consider  to  be 
fully  justified.* 

So  far  we  have  only  considered  the  two  pre- 
dominant gases  of  air,  but,  of  course,  air  also 
contains  carbon  dioxide  and  argon  in  easily 
determinable  quantities,  besides  traces  of  other 
gases.  The  cases  of  the  two  above-mentioned 
gases  are  worthy  of  consideration. 

Carbon  dioxide  is  very  soluble  in  water  ;  the 
following  values  show  the  amounts  of  the  dry  gas 
dissolved  at  a  (dry)  pressure  of  760  mm.  by  1  c.c. 
of  water  at  varying  temperatures  (Bohr  and 
Bock).1* 

Table  IV. 

0"  5°  10°  15°         20°         25°         30° 

c.c.  C02        1-713      1-424      1-194      1-019     0-878     0-759     0-665 

One  litre  of  water  would  therefore  dissolve  from 
air  containing  0  03%  C02  at: — 

Table  V. 

0°  5°  10°         15°         20°         25°         30° 

c.c.  C02       0-514     0-427     0-358     0-306     0-264     0-228     0-199 

but  natural  water  usually  contains  carbonates 
of  the  alkali  or  alkaline-earth  metals  in  solution  as 
bicarbonates  which  yield  part  of  their  carbon 
dioxide  on  boiling,  so  that  the  case  in  nature  is 
not  quite  simple.  In  addition,  carbon  dioxide 
is  a  product  of  the  decay  of  organic  matter  in 
water.  Argon  is  present  in  air  to  the  extent  of 
about  1%.  Rayleigh  and  Ramsay  said  of  it:21 
"  The  gas  seemed  to  rebel  against  the  law  of 
addition.  It  was  thought  that  the  cause  lay 
probably  in  the  solubility  of  the  gas  in  water,  a 
suspicion  since  confirmed."  The  absorption  co- 
efficient of  this  gas  in  water  has  been  determined 
by  Winkler,  Estreicher,23  and  Andropoff.24 
Winkler's  values  arc  given  below : — 

Table  VI. 

1  c.c.  water  dissolves  at       0°  10°         20°         30°         40° 

c.c.  argon     0-053     0-042     0-035     0-030     0-027 

Estreicher's  values  are  about  9%  higher  than 
Winkler's.     Since     air     contains     about     1%     of 
argon,  water  in  equilibrium  with  it  should  contain, 
per  litre,  the  following  amounts  of  argon  : — 
Table  VII. 

at         0°  10°  20°  30°  40° 

0-53  0-42  0-35  0-30  0-27   c.c.  A. 

The  determination  of  the  proportion  of  argon 

in    the    gases    extracted    from    water    might,    in 

•Dittmar's  sea  water    "was  prepared   synthetically  on  a  large 

scale  from  pure  salts  and  distilled  water,  so  as  to  represent  about 

on  ,ua„D«  •  i  h,n^nn/<r  '  ^atpr  "  nrnhahlv  containing  352  %  solids 


an  average  '  Challenger '  water, 
and  1  95%  CI. 


'  probably  containing  3  52  % 
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certain  cases.  Vie  of  value  In  deciding  the  origin 
ofj  the  nitrogen,  whether  atmospheric  or 
"  chemical."  Such  a  determination  appears  not 
to  present  insuperable  difficulties,  hut  would 
require  very  great  care. 

A  curious  fact  about  argon  was  observed  by 
Kistiakowski.22  It  diffuses  through  caoutchouc 
a  hundred  times  as  rapidly  as  carbon  dioxide. 
This  rapid  diffusion  may  in  part  account  for  some 
of  the  discrepancies  in  the  amounts  of  "  nitrogen  " 
extracted  from  water  by  different  workers. 

The  other  gases  of  the  atmosphere  are  present 
in  such  small  amounts  that  th<  ir  presence  in  water 
would  not  be  of  great  significance. 


A  consideration  of  the  results  graphically 
indicated  on  Fig.  I.  which  have  been  calculated, 
u  here  necessary,  from  absorption  coefficients  or 
other  expressions  to  a  basis  of  700  millimetres. 
actual  barometric  reading,  shows  that,  on  the 
whole,  the  agreement  is  good,  especially  having 
regard  to  the  variety  of  methods  used  by  various 
workers.  The  greater  discrepancy  observable  in 
the  sea  water  figures  may  reasonably  be  attributed 
to  varying  salinity.  Tornoe's  results  are  lower 
than  Dittmar's.  The  North  Atlantic,  which  was 
the  ocean  specially  examined  by  Tornoe,  yielded 
Dittmar  the  greatest  proportion  of  salts  found  by 
him  in  "  The  Challenger  "  water,  viz.,  37  -37  parts  per 
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1000,  whilst  the  lowest  (3301)  was  found  in  the 
Indian  Ocean.  Dittmar  used  a  water  of  medium 
salinity  for  his  experiments.  Braun68.  whose  values 
are  not  shown,  as  they  are  not  comparable 
with  the  others,  worked  with  pure  nitrogen 
obtained  by  the  interaction  of  sodium  nitrite 
and  ammonium  sulphate.  His  absorption  co- 
efficients are  given  below  as  compared  with 
those  of  other  workers.  They  refer  to  the  volume 
of  pure  nitrogen  absorbed  by  1  c.c.  of  water 
when  the  dry  pressure  of  the  pure  gas  (not  air) 
is  760  mm. 

Table  VIII. 
Absorption  coefficients  of  nitrogen. 


Temp. 

Bohr  * 

c: 

Winkler. 

Bock. 

Braun. 

Dittmar. 

0 

0-02421 

0-02388 

0-02440 

ft 

002142 

0-021T.3 

0-02172 

0-02162 

10 

0-01915 

0-01956 

0-02003 

0-01943 

15 

0-01737 

001786 

0-01789 

001765 

■    20 

001598 

001639 

0-01621 

001619 

P  25 

001494 

001504 

— 

-1 

It  is  probable  that  the  principal  cause  of  dis- 
crepancies is  the  difficulty  of  obtaining  satisfactory 


indicate.  The  use  of  inverted  commas — 
"  nitrogen  " — indicates,  in  this  paper,  that  the  gas 
under  consideration  is  that  mixture  which  before 
1895  we  all  called  nitrogen. 

The  COa  figures  in  Fig.  I.  are  based  on0-03%CO2 
in  the  air.  It  seems  to  be  agreed  that  the  older 
figure  0  04  was  too  high. 

II.  Rate  of  absorption  of  atmospheric  gases  by 
water. — The  amount  of  the  two  principal  gases 
of  air  which  can  be  dissolved  by  water  of  varying 
salinity  has  been  shown  to  be  on  the  whole  well 
ascertained.  Another  point  which  is  of  import- 
ance is  the  rate  at  which  de-aerated  water  will 
absorb  those  gases.  Dittmar  says  (loc.  cit.)  : 
"  Supposing  a  certain  portion  of  the  ocean  were 
separated  from  the  rest,  and  after  having  somehow 
been  deprived  of  its  gaseous  contents,  exposed  to  the 
air  at  a  constant  temperature  of  t°.  The  three 
gases  would  stream  into  the  water  at  a  steadily 
diminishing  rate  until  absorptiometric  equilibrium 
was  established,  i.e.,  a  point  reached  when,  for 
instance,  the  number  of  molecules  of  oxygen 
dissolved  in  a  given  small  time  would  be  exactly 
compensated  by  the  same  number  of  previously 
dissolved  oxygen  molecules  returned  to  the 
atmosphere."  This  was  written  several  years 
before  reactions  of  this  class  had  been  investigated, 


100 

GASES    DISSOLVE 

9a 

^^                                                   OF  VARYING 

SALINITY 

96 

^^^s.                                                   HAMBERG'S    FIGURES    FOR    NITROGEN 

z 

-4 

^§^_                                       CLOWES    AND 

BIGGS    FIGURES 

94 

CD 
m 

*©^^5^^                         F0R    0XYGEN 

O 

^Ss^,s^^"*^^^S^- 

•     16    C 

3'd 

0    13-8°. 

90 

en 

—i 

l— 

•    S*^/^N^*S'^*^^^1*. 

X    14-8° 

8ft- 

r™ 
m 

D 

•                            ^^^i^^xj^***'"*^^'^^ 

86 

£ 

5 

ft* 

m 

JO 

CO 

v*\^\^\^^^4p'c 

> 

62 

—i 
c 

^"■"■^-^^J^^Cj?*^ 

3J 

-> 

.         ^\^<^ 

80^ 

-4 

^\5*^ 

z 

GRAMMES  OF  CHLORINE    PER  LITRE 

.  0*^ 

8   9  10  II  12  13  14  15  16  17  18  19  20 
Fig.  II. 


equilibrium  between  water  and  the  air  or  other 
gas  above  it.  If  the  bubbling  method  of  satura- 
tion is  used,  one  is  faced  by  the  fact  that  the  water 
is  aerated  at  a  pressure  rather  above  atmospheric, 
owing  to  the  height  of  the  water  column  through 
which  the  bubbles  have  to  pass.  Winkler,  who 
used  this  method  for  his  direct  experiments  with 
air,  took  the  pressure  of  saturation  as  equal  to 
that  of  the  atmosphere  +  half  the  water  pressure  ; 
he  points  out  the  desirability  of  using  shallow- 
vessels  for  the  water.  Shaking  appears  to  be  a 
good  method  of  saturation,  but  temperature 
variations  may  occur  between  the  time  of  shaking 
and  determination  of  gaseous  content.  The 
gaseous  exchanges,  as  the  point  of  saturation  is 
reached  from  cither  side,  are  very  stow. 

The  presence  of  the  relatively  soluble  gas  argon 
in  air  has  no  doubt  had  some  effect  on  the  nitrogen 
figures,  although  Braun's  figures  on  chemical 
nitrogen  do  not  differ  from  the  others  in  the  sense 
which   the   inferior   solubility   of   this   gas    would 


and  is  a  distinct  adumbration  of  Bohr's  work  on 
invasion  and  evasion  coefficients.28  As  a  matter 
of  fact,  many  physical  phenomena  suggest  such 
a  course  of  events. 

The  first  actual  investigation  of  the  rate  of 
interaction  between  a  gas  and  a  liquid  appears  to 
have  been  undertaken  by  Knox,26  who  deter- 
mined the  rate  of  removal  of  carbon  dioxide  from 
water  by  means  of  a  current,  of  air.  He  concluded 
that  "  Der  Verlauf  der  Entsattsigung  ist  ein 
genahert  logarit  hmiseher. ' '  Perman27  came  to  a  simi- 
lar  conclusion  in  respect  of  carbon  dioxide  and  some 
other  gases,  as  also  did  Meyer28  and  Roth.29  Duncan 
and  Hoppe  Seyler30  investigated  the  absorption  of 
the  gases  of  air  bv  water  in  connection  with  their 
classical  work  on  fish  life,  but  although  their 
results  follow  the  course  indicated  by  Dittmar, 
they  did  not  attempt  to  deduce  any  law  regulating 
the  rate  of  absorption.  Dibdin31  made  a  series 
of  experiments  to  clear  up  this  point  and  drew 
a,  eurvo.     He  appears  to  have   been  the  lirst  to 
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attempt  to  estimate  the  rate  of  absorption _oJ 
oxygen  from  the  percentage  saturation.  Hw 
«ufve  is  not  throughout  its  whole  length  exactly 
of  the  form  which  could  be  expressed  by  an 
exponential  formula,  but  it  fairly  approximates 
to  such  a  form.  The  work  was  never  put  directly 
before  the  scientific  public,  and  has  therefore 
received  little  attention.  Both  (toe.  .-,/.)  quotes 
a  paper  bv  Kaoult,3*  in  the  course  of  which  he 
found  it  necessary  to  determine  the  rate  of  absorp- 
tion  of   ail    by    water   in   order   to   apply   a   small 

correction  to"  some  of  his  work  on  ^olecuUr 
weight  determinations.  Roth  shows  that  the 
equation — 

(i )    K  =-log«— — »  which  may  be  written 
-kfc,  whence-^  =  Mc-x)  (iii) 

(it 


,ii.)    ^=e" 


■where  c=the  saturation  concentration,  x  the 
concentration  at  any  time,  t,  and  k  is  a  constant, 
will  express   Raoult's  results. 

A  large  amount  of  work  was  done  on  this  point 
bv'the  Metropolitan  Sewerage  Commission  of  New 
York3*  in  1914.  but  here  again  there  was  no 
attempt  to  obtain  a  mathematical  expression  for 
the  rate  of  re-aeration,  and  the  actual  results  do 
not  follow  quite  the  course  which  an  exponential 
formula  would  require.  They  will  not  stand  the 
test  of  plotting  logs,  and  time  to  get  a  straight 

"The  absorption  of  a  gas  by  a  liquid  is  a  hetero- 
geneous reaction,  very  similar  to  the  solution  of  a 
solid  by  a  liquid.  There  is  a  definite  boundary 
"bet  ween  t  he  phases  which  is  on  the  whole  more  easily 
denned  and  regulated  than  in  the  case  of  solids 
and  liquids.  Now  this  latter  case  has  been  in- 
vestigated by  Noyes  and  Whitney,'*  and  later 
by  Brunner**  under  the  guidance  of  Nernst." 
These  workers  found  that  the  velocity  of  such 
reaction  could  be  expressed  by  the  equation— 

g-Ofl-x)  Uv.). 

x  being  the  concentration  of  the  solution  at  time  t 
and  8  that  of  the  saturated  solution,  C  being  a 
constant.  This  equation  is  identical  with  (in .)• 
Both  groups  of  workers  came  to  the  conclusion 
that  what  they  were  measuring  was  really  the 
rate  of  diffusion  of  the  saturated  solution  of  the 
solute  in  the  solvent  or  in  the  bulk  of  the  solution. 
there  being  no  doubt  in  their  minds  that  the 
solution  at  the  boundary  of  the  two  phases,  solid 
and  liquid,  was  saturat.nl,  and  that  with  rapid 
stirring  the  fall  of  concentration  from  saturation 
to  that  of  the  main  bulk  of  the  solution  occurred 
in  a  layer  of  extreme  thinness. 

Brunner  estimated  this  layer  as  varying  in  his 
experiments  from  0018  to  0-052  mm.  Its  thick- 
ness appeared  to  be  proportional  to  the  §  power 
of  the  rate  of  stirring.  The  above  equation  (iv.)  is 
in  agreement  with  the  rate  of  diffusion  as  based 
on  Pick's  law  of  diffusion.  _        . 

The  difference — not  very  great — which  is  to  he 
observed  in  the  form  of  a  curve  calculated  from, 
sav,  the  half  saturation  point,  by  means  of  the 
exponential  formula  (ii.)  from  the  actual  curve, 
showing  the  rate  of  absorption  of,  say,  oxygen 
(most  of  the  experiments  were  conducted  more 
from  the  point  of  view  of  public  health  than  from 
that  of  physical  chemistry)  are.  in  my  opinion, 
easilv  explained  bv  the  fact  that  still  water  only 
was  "experimented  with.  Bence,  owing  to  slow- 
ness of  diffusion  downward,  the  aeration  was 
much  less  rapid  and  regular  than  would  have  been 
the  case  if  the  liquid  had  been  properly  mixed.  I 
have  found  that  water  stirred  without  breaking 
the  surface  absorbs  air  much  more  rapidly  than 
still  water  under  otherwise  exactly  similar  con- 
ditions. I  am  aware  that  Adeney  and  Letts3' 
have   expressed    very    different    views   as   to    the 


absorption  of  gases  by  water,  based  on  Adeney's 
\erv  careful,  well  designed,  and  interesting  experi- 
ment >.     They    say  :     "  It    is    generally    believed 
that  the  atmospheric  gases  as  they  are  dissolved 
by  de-aerated  water,  remain  more  or  less  concen- 
trated in  the  layer  of  water  exposed  to  the  air, 
and  are  onlv  slowly  circulated  through  the  water 
by    thermal'  currents  and   diffusion.     The   results 
of  the  experiments  show  that  this  belief  is  not  well 
founded.       Thev    alford    strong    evidence    to    the 
contrary,  since  it  is  evident  from  them  that  the 
gases  as  they  are  dissolved  at    the   surface-  pass 
through    sea*  water    with    comparative    rapidity. 
They  also  show  that  the  slow  rate,  of  re-aeration   i« 
due  to  some  retardation  of  the  process  of  solution 
at  the  surface  of   the    liquid   exposed   to   the   air."* 
The  statement  italicised  seems  to  me  to  be  directly 
contrary-   to   the   facts   shown   by   practically   all 
Ulenev's   experiments.     In,    I   thjnk,   every   case 
where  he  examined  samples  taken  from  different 
depths  of  a  mass  of  water  exposed  at  its  surface 
to  the  air,  the  dissolved  gas  was  less  in  amount  in 
the    deeper    layers  ;     that    is.    however    fast    the 
diffusion  mav  have  been,  it  could  not  keep  pace 
with   the   rate   of   aeration  at  the   surface.     The 
experiments    (e.g.,    Nos.    8    and    9)    with    broken 
surfaces   show   the   same   thing  ;     he   obtained  a 
high  concentration — practically  saturation — in  the 
layer  through  which  air  was  bubbled,  but  owing 
to' the  relative  slowness  of  diffusion  or  the  interest- 
ing    phenomenon     of     "  streaming  "     which    he 
examined,   there   was  a   progressive   falling  off   in 
the   lower    layers.     I    have   prepared   a    diagram 
(Fig   III  )  showing  thisfor  some  of  his  experiments 
(Nos    1.  8,  and  9).     Without  discussing  the  matter 
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at  great  length,  one  may  say  that  Adeney's  work 
shows  conclusive^  that  pure  diffusion  in  still 
water,  which  appears  to  conform  to  ricks  aw. 
is  very  »totc,  that  some  other  phenomenon  wluci 
he  calls  "  streaming  "  undoubtedly  conies  int. 
play  when  ordinary  air  is  over  ordinary  sea  water. 
and  that  in  his  words  "  the  aeration  of  all  aeratea 
•Myiullc*.— J.H.  C. 
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water,  when  protected  from  circulation  of  the 
surface  layers*  to  the  bottom  by  thermal  currents 
requires  long  periods  of  time,  extending  to  more 
than  30  days,  for  completion.  But  it  is  unlikely 
that  conditions  so  unfavourable  to  re-aeration 
exist  in  nature."  As  Adeney  did  not  carry  out 
a  series  of  experiments  on  the  rate  of  absorption, 
he  does  not  seem  to  have  realised  that  the  rate 
of  absorption  is  a  decreasing  one  ;  in  fact,  it  is 
assumed  in  the  report  from  which  quotations  have 
been  made  to  be  constant  throughout  an  experi- 
ment lasting  as  long  as  48  hours. 

I  consider  it  to  be  certain  that,  given  motion 
of  the  water  such  as  will  occur  in  a  tidal  or  fairly 
rapid  river,  the  rate  of  absorption  of  gases  from 
the  air  is  directly  proportional  to  the  saturation 
difference,  as  Brunner  calls  it.  A  more  convenient 
expression  for  this  case  is  "  co-aeration,"  i.e.,  the 
difference  between  100  and  the  percentage  satura- 
tion. In  other  words,  the  difference  between  100 
and  the  percentage  saturation  with,  say,  oxygen,  is 
a  direct  measure  of  the  rate  at  which  the  water  is. 
at  the  time  of  experiment,  absorbing  oxygen  as 
compared  with  the  limiting  rate. 

Note. — I  have  been  able  to  confirm  Adeney's 
remarkable  observation  that  gases  dissolved  in 
water  can  pass  downwards  with  very  much  greater 
rapidity  than  they  can  travel  horizontally  or 
upwards,  showing  the  great  slowness  of  pure 
diffusion  as  compared  with  "  streaming  "  (cf.  also 
Hiifner38). 

The  experiments  of  Schleiermacher39  and 
Marek40  on  the  difference  of  density  of  water 
saturated  with  air  and  air-free  water  show  such 
minute  and  uncertain  differences  as  not  to  confirm 
Hiifner's  explanation  of  the  phenomenon,  which 
appears  to  be  of  the  nature  suggested  by  Adeney. 

III.  The  gases  in  solution  in  natural  water. — 
The  proportion  of  atmospheric  gases  which  water, 
either  fresh  or  salt,  can  absorb,  and  the  rate  at 
which  these  gases  are  absorbed,  has  been  defined. 
The  question  now  arises  what  actually  are  the 
amounts  of  gas  found  in  natural  waters  ? 

The  simplest  case  would  appear  to  be  that  of 
rain  water,  which  one  would  expect  to  be  in  com- 
plete equilibrium  with  the  air  through  which  it 
had  passed.  Some  old  analyses  from  various 
sources  are  given  below. 

Table  IX. 

Gases  dissolved  in  rain  water. 


Baumert. 

Peligot. 

Mcleod. « 

Frankland 

41 

41 

(mean  of  2) 

4a 

% 

% 

c.c. 

of 

c.c. 

% 

Oxygen     . . 

33-7 

31-2 

0-673 

30-7 

0-637 

30-7 

"  Xitrtigen  " 

04-5 

68-4 

1-382 

631 

1-308 

631 

Carbon- 

dioxide 

1-8 

2-4 

0135 

6-2 

0-128 

6-2 

100-0 

1000 

2-190 

100* 

2073 

100-0 

in  100  c.c. 

in  100  c.c. 

It  will  be  noted  that  whereas  the  two  former 
analyses  contain  proportions  of  CO,  which  corre- 
spond fairly  with  air  containing  003%  or  there- 
abouts, the  other  two  analyses  contain  much 
more  CO.,,  corresponding  to  about  01  %.  McLeod's 
rain  water  was  collected  at  the  old  College  of 
Chemistry  on  July  28th,  1869,  between  10  a.m. 
and  noon.  The  ratio  of  oxygen  and  "  nitrogen  " 
is  in  each  case  very  close  to"  the  normal.  It  mav 
be  remarked  that"  Rayleigh  and  Ramsay  found 
the  "  nitrogen  "  extracted  from  rain  water  to 
contain  about  twice  as  much  argon  as  air  does. 

It  may  be  said  generally  that  the  water  of 
nvers  and  seas  which  are  "uncontaminated  with 
matters  which  absorb  oxygen  contains  propor- 
tions of  oxygen  and  nitrogen  which  approximate 
closely  to  the  saturation  amounts  calculated  for 

•  My  italics.— J.  H.  C. 


their  temperature  and  saline  contents.  Some 
examples  from  various  sources  will  illustrate 
this   (Table  X.). 

Table  X. 

Gases  from  100  c.c.  water. 


Cumberland 

Jena  water 

mountain 

Thames. 

supply. 

R.  Malar. 

stream. 

43 

43 

41 

n 

Oxygen 

0-726 

0-588 

0-77 

0-91 

"  Nitrogen  " 

1-424 

1-325 

1-76 

1-87 

Carbon- 

dioxide    . . 

0-281 

4021 

2-47 

Oxvgen  x  100 

33-8 

30-4 

30-3 

32-7 

Oxygen  + 

.nitrogen 

Since  the  temperatures  are  not  available,  one 
can  only  remark  that  the  actual  amounts  are  in 
the  neighbourhood  of  saturation  at  ordinary 
temperatures,  whilst  the  ratios  show  only  very 
slight  divergencies — all  on  the  low  side — from  the 
normal  proportion  of  oxygen.  The  proportions  of 
carbon  dioxide  are  more  variable.  This  is  easily 
accounted  for  by  the  presence  in  most  waters  of 
biearbonates  as  well  as  free  C02. 

Sea  and  river  waters  appear  to  differ  but  little 
in  gaseous  contents  from  surface  to  great  depths. 
The  following  table  from  Tornoe  illustrates  this 
for  nitrogen.  The  oxygen  expressed  as  a  per- 
centage of  oxygen  plus  nitrogen  varied  from 
35-31  to  32-58. 

Table  XI. 

Proportion  of  nilrogen   in  water  of  North  Atlantic 
at  various  depths  {Tornoe). 


Depth,               Temperature, 
fathoms.                      °  C. 

Nitrogen 
Found.      ,     Calculated. 

o 

0—100 

100—300 

300 — 600 

600 — 1000 

1000—1760 

6-4 

2-7 

1-0 

-0-68 

—  0-8 

-  1-4 

1307 
13-98 
1414 
14-54 
14-04 
14-36 

12-93 
13-78 
14-17 
14-54 
14-58 
14  72 

I  have  found  the  oxygen  content  of  rivers  to 
van'  very  slightly  at  different  depths,  even  when 
appreciably  different  from  the  saturation  figure. 
I  consider  the  nitrogen  much  less  likely  to  vary. 

The  gaseous  content  of  water  is  likely  to  be 
divergent  from  the  saturation  figure,  either  above 
or  below  it,  if  the  temperature  of  the  water  has 
varied  rapidly.  The  phenomenon  of  super- 
saturation — at  any  rate  with  oxygen — is  by  no 
means  a  rare  one.  It  is  sometimes  to  be  attributed 
to  the  above  cause,  but,  I  think,  more  often  to 
its  excretion  from  vegetation  as  a  residual  product 
of  photosynthesis.  Last  summer  I  kept  a  small 
aquarium  (IS  litres)  under  observation;  the 
oxygen  content  of  the  water  always  increased 
from  morning  to  evening,  and  frequently  was  well 
above  saturation.  I  have  found  natural  water 
to  contain  as  much  as  180%  of  its  saturation 
figure  of  oxygen  with  a  normal  nitrogen.  The 
oxvgen  was  reduced  to  near  saturation  bv  shaking. 
(See  also  C.  A.  Seyler*5.) 

IV.  The  methods  and  apparatus  employed  for  the 
delermiyiation  of  gases  in  water. — The  gases  dis- 
solved in  water  can  be  extracted  either  (a)  by 
boiling  the  water  and  evolving  the  gases  with  the 
steam  (a  consideration  of  the  rapid  decrease  of  (ho 
solubility  with  rise  of  temperature  will  show  dial 
this  is  an  efficient  method)  ;  (B)  by  pumping  out 
and  boiling  at  reduced  pressure  ;  or  (c)  by  driving 
out  with  a  current  of  some  other  gas.  There  are 
also  several  chemical  methods  for  oxygen  and  for 
carbon  dioxide. 
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COSTE-THE  ABSORPTION  OF  ATMOSPHERIC  GASES  BY  WATER.  IAug.  15, 


(A.)  Bunsen  described"  and  used  a  bodtog<«t 
aniiaratus  with  a  collecting  tube  connected  to  it. 
wffi   MuM   be    evacuate.!     by    1k.Ui.ir    a    smal 

and  Sonaln^d."1^ "ery  good  boiling  out  and 
measuring  apparatus  combined. 

,t\  McIx>od  «  in  18(59  described  a  pumping  out. 

(B.)  McLeoa      in  ,  p.       n,hdin*« 

apparatus     with     *£?"">       jfis  apparatus  was 

m°1iTor  thoSdi  of  samples  in  iSk  and  is 
used  for  *[ho^n^  and  IjUnti*  used  a  pumping 
very  good      Re*,  oe ^an  ,  ,md  Bohr  and 

S^rSd^H^  S..il.-r  «  and  Trueman." 

simple  apparau^r    he  de«  mm  ^  ^d 

and  nitrogen  I :  v    am  nit  jlvdr0ehloric  acid  on 

ta,*£  ^n.V'subseuuent  y  analysing  the  gas  (which 
calcite,  f ni\tvo„  20"e"NaOH  solution)  over  water, 
is  collected  over  zu  .,  s»*  used  on 

It  gives  good  results  and ^can  eas  y ^ 
board  ship.  It  ^ ,ne^nof  anv  which  I  have 
apparatus  for  general [  *£££*,„  referred  to 
seen   described.     Other   "JP"         re(,opmSed     the 

in  WimSSM'SJS fftart  traWs  of  CO, 
preat  difli.«t>'n  expe       g  later  Adeney," 

from  bicarbonate  |^*^  a  ood  apparatus, 
T,  ''na^that    tl  e    add!    on   of   sulphuric    acid   was 

Bars  SaSfSiaiMBLtf 

l;11;;" ^S'     maSa">us  iodometric   process    is 

rrffio^his  m^contributioL  to  this  branch 
of  analytical  cliemistry. 

V    Tfte    tw«tf«m«    of   the    <,asc»   dissoleedjn 

SSSSs^sw— sap 

of  these  gtsTs  there  must  be  some  abnormal  eause 
ftt  Botnk'argon  and  nitrogen  are  chemically  rather 

Wi"  ?iSStte  'proportion ofo'v*-,.  in  these  ga  s!  s 
posed  that  the  proporiK  (hewatep, 

^tf^b^ei^udictteUsathepresence 


They  gave  the  following  figures  : — 
Deep  r/ia(A-  fc//   >ra(cr. 

"Hlbogen"    }.fi* 

Oxygen    'r !"« 'r.,, 

Carbon  dioxide    ^iM 

7-4'.»i!  c.c.  in  WO  c.c.  water. 
It  seems  to  be  rather  straining  a  point  to  quote 
the  case  of  a  water  which  must  have  travelled 
a  long  way  underground,  and  which  may  have 
had  manv  "opportunities  of  parting  With  its  dis- 
solved oxygen,  as  a  proof  of  the  inutility  of  a 
determination,  the  results  of  which  should  obvi- 
ously be  considered  in  relation  to  the  contact  or 
water  with  the  air.  It  might  be  urged  with  reason 
that  the  large  CO,  content  of  the  gases  indicsteU 
a  bad  past  history,  since  this  gas  even  although 
associated  with  lime,  must  have  been,  at  least  in 
part,  organic  in  origin. 

Ul  the  ascertained  facts  show  that  if  water  is 
found  to  contain  very  much  less  oxygen  than  the 
saturation    figure    for    its    temperature     a  strong 
presumption  is  raised  that  there  is  matter  in  that 
water  which  requires  a  more  or  less   considerable 
proportion    of    oxygen   for   its    oxidation      Since, 
bow-ever,   the  water  may  have  recently  fallen  in 
temperature,  the  point,  in  some   cases,  can    only 
definitely      be      settled      by      determining       the 
"  nitrogen,"   the  constituent  which,   so  far  as  is 
known,  Is  not  taken  up  chemically  by  anything  in 
the  water.     If  the  nitrogen  is  approximately  twice 
the  volume  of  the  oxygen  the  deficient  saturation 
must  be  due  to  the  temperature  having  fallen  at 
a  higher   rate   than   re-absorption   can   make  up. 
Having  regard  to  the  slowness  of  absorption  as 
saturation  is   neared,   this  is  probably   often  the 
case      If   the   water   under   examination   has   not 
undergone  any  recent  change  of  temperature,  it 
may    be    assumed    that   a    deficiency   of    oxygen 
indicates  an  appreciable  demand  for  oxidation  on 
the   part   of   organic   matter   in   the   water.     I pro- 
vided the  water  is  in  fairly  rapid  motion,  samples 
taken  at  different  depths  are  not  likely  to  differ 
much  in  oxygen  content.     In  this  case  the  per- 
centage   aeration    subtracted    from    100-the    co- 
aeration— will  give  a  direct  measure  of  the  extent 
to  which   the   limit  of   absorption  of   the  water, 
under  its  conditions  of  depth,  movement,  etc.,  K 

Ce  Ithappears  that  slow  non-tidal  streams  will  give 
rise  to  unpleasant  symptoms  at  much  higher 
aeration  than  deep  streams  with  strong  tidal 
currents.  This  is  probably  due  to  a  variety  of 
•auses  such  as  slowness  of  downward  diffusion 
in  the  less  rapid  streams  :  the  accumulation  of 
undisturbed  mud  which,  in  fermenting,  gi ves  off 
^ases  which  have  little  opportunity  of  being 
absorbed  in  their  passage  through  sha  low  aai 
sti  water.  1  think  that  matters  winch  are 
,1  wired  in  water,  unless  in  simply  enormous 
amount  .  will  be  unlikely  to  give  rise  to  offensW. 
conditions  in  moving  water,  owing  to  the  surfaoa 
I','.,  ,'t  ion 'of  dissolved  gases.  It  ».P«*gg 
onlv  wb.cn  gaseous  products  of  PutrefactiW 
action  reach  such  a  tension  as  to  disturb  the  con- 
cent" a  Uon  of  oxygen  at  the  surface  that  a  water 

b6Tr  propKn  of  carbon  dioxide  in  water  would 
doubtless  be  a  valuable  indication  .1  ether  air 
d  ,'t  contain  carbon  dioxide  or. water  did  not 
,'s  through  or  over  rocks  containing  lime.  AS 
II  is.  the  case  is  far  too  complicated  for  one  to  be 
able  t<>  make  much  of  it.  ».«»«• 

The  examination  of  the  gases  dissolved  in  wa 
is  complementary  to  the  determination  of  Utf 
absorption  of  oxygen  from  permanganate  or  from 
aerated  water  which  is  not  in  contact  «  ith  U -a  r. 
The  two  latter  determinations  give  an  id  a  of  how 
muoh  oxidisable  matter  is  present  ;  the  fonnw 
tells  us,  not  how  much  there  is.  but  at  wnw 
relative  rale  it  is  being  oxidised,  not  M  < '""■ 
but   in  flnvio. 
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Summary. 

I.  The  conditions  of  equilibrium  between  water 
and  the  constituents  of  the  air  above  it  are  well 
denned  as  depending  on  the  actual  solubility  in 
water  of  the  gases,  the  temperature  of  the  water, 
and  the  atmospheric  pressure.  (The  effect  of  the 
composition  of  the  air  is  constant. ) 

II.  The  rate  of  approach  to  a  state  of  equilibrium 
in  either  direction  (i.e.,  from  supersaturation  or 
from  partial  saturation)  follows  the  normal  course 
of  a  heterogeneous  reaction,  that  is,  it  is  pro- 
portional to  the  divergence  from  saturation. 

III.  Natural  water  in  free  contact  with  air,  and 
not  containing  substances  which  will  react 
chemicallj  with  the  gases  of  the  air,  contains  those 
gases  in  the  same  proportions  and  amounts  as  pure 
water,  except  in  so  far  as  the  amounts,  but  not  the 
proportions,  are  affected  by  other  matters  in 
solution  [e.g.,  NaCI). 

IV.  Convenient  and  trustworthy  methods  for 
the  determination  of  the  gases  in  water  are  avail- 
able both  for  laboratory  and  field  use. 

V.  The  examination  of  the  gases  dissolved  in 
water  affords  one  of  the  most  useful  means  of 
determining  the  probable  behaviour  in  loco  of  the 
water. 
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A  NOTE  ON  BOILER  CORROSION. 

BY   BASIL  G.   MCLELT.AN. 

This  paper  deals  with  a  case  of  boiler  corrosion 
which  1  think  may  be  typical  of  many  others,  and 
with  an  attempt  to  discover  the  cause  of  tins 
corrosion. 
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A  range  of  Lancashire  boilers  were  fed  prior  to 
191(1  with  town  water  with  a  total  hardness  of  17 
to  L':i  parts  per  Kid.odd,  of  which  L3  to  17  was 
temporary  and  the  remainder  permanent.  \ 
certain  amount  of  oil  had  access  to  tin-  feed  water 

from  waste  steam,  etc  I'nder  these  conditions 
a  thin  layer  of  hard  scale  accumulated  in  the  boilers 
and  this  had  to  lie  chipped  off  periodically.  There 
was  no  corrosion.  The  source  of  the  feed  water 
was  changed]  and  well  water,  having  7  1  parts  per 

100. 0(10    total    hardness,    softened    down     l,y    lime 

and  soda  treatment   to  7  or  S  parts,   was   used. 

This  water  contained  an  excess  of  ehemieals  just 
sufficient  to  reduce  the  hardness  to  zero;  precau- 
tions were  also  taken  to  eliminate  all  traces  of  oil 
from  the  feed  water.  The  result  was  freedom  from 
corrosion  and  from  scale  in  the  boilers,  with  a 
moderately  soft  scale  in  the  pre  heaters  and 
eeonomisers.  To  eliminate  this  scale,  it  was 
decided  to  reduce  the  hardness  by  using  a  greater 
excess  of  chemicals.  This  was  done,  and  the 
softener  was  run  for  time  weeks,  producing  a  water 
with  a  hardness  of  3  to  4  parts  per  100,000  with  an 
excess  of  chemicals  equal  to  11  or  12  parts  per 
100.000.  This  naturally  brought  about  an  accumula- 
tion of  alkalis  in  the  boiler.  The  effect  of  tins 
alteration,  which  was  observed  the  next  time  the 
boilers  were  opened,  was  a  reduction  of  scale  in 
the  pre-heaters  and  eeonomisers,  no  scale  in  the 
boilers,  and  the  first  appearance,  of  corrosion  there 
in  the  form  of  pitting.  Even  though  the  softening 
conditions  were  readjusted  so  as  to  eliminate  the 
ex.  ess  of  alkali,  the  effect  was  similar  to  t hat 
formerly  observed,  but  corrosion  continued  in  the 
boilers. 

This  corrosion  was  observed  at  every  inspec- 
tion for  several  years.  Sometimes  it  bad  gone  on 
only  to  a  moderate  extent,  and  sometimes  fairly 
rapidly.  It  was  usually  found  on  the  furnace  tubes 
and  on  the  shell  near  the  tubes,  and  later  it  was 
found  in  tin-  lower  part  of  the  upper  drums  of 
water-tube  boilers  which  had  been  installed. 

This  corrosion  was  due  to  oxidation,  and  I  am  of 
the  opinion  that  the  period  of  strong  causticity 
removed  from  the  boiler  shell  a  thin  layer  of  oil 
residue  which  for  years  had  acted  as  a  protective 
(  oat  ing  ;  the  surface  of  the  plates  was  thus  rendered 
clean,  active,  and  open  to  attack. 

The  opinions  of  experts  were  evenly  balanced 
as  to  the  cause,  and  these  were  : — 

1.  Oxidation  by  dissolved  oxygen  in  the  feed 
water. 

2.  Electrolytic  action. 

Remedial  measures  were  proposed,  or  suggested 
themselves  to  us,  for  overcoming  either  of  these 
corrosive  influences,  but  it  was  necessary  to 
determine  which  was  causing  the  trouble. 

At  that  time  I  was  of  the  opinion  that  dissolved 
oxygen  was  not  the  cause  of  the  corrosion,  and  that 
opinion  was  based  very  largely  on  the  work  of 
1'rofessoi  Cobb  (see  this  J.,  1014,  403).  If  1 
interpret  his  results  aright,  corrosion  by  dissolved 
oxygen  would  take  place  near  where  the  air  was 
first  liberated  from  solution  in  the  water,  namely, 
in  the  pre-heater  tubes,  and  would  certainly  not 
extend  beyond  the  batteries  of  eeonomisers,  where 
ample  provision  is  made  for  blow  ing  off  t  he  air  which 
collects   in   them. 

It  is  obviously  difficult  to  devise  experiments  on 
a  plant  scale  to  detide  a  point  like  this,  so  an 
eliminating  experiment  on  a  laboratory  scale  was 
suggested,  namely,  to  remove  all  dissolved  oxygen 
and  t  ry  whether  corrosion  took  place  in  its  absence. 

The  experiment  was  carried)  out  as  follows  : — 

A  number  of  similar  bars  of  metal  were  cut  from 

the  same  piece  of  boilerplate  ;  these  were  machined 

up  and  polished.  Two  of  them  wen-  suspended  bv 
mean-  of  iron  wires  in  a  bell  jar  ;  the  wires  passed 
through  a  rubber  stopper,  through  which  ■■<  three- 
wax  stoppered  tube  passed.  The  electrolytes 
used  were  placed  in  a  large  evaporating  basin  an. I 


boiled  until  free  from  dissolved  oxygen,  tests  being 
made  (by  Winkler's  method)  from  time  to  time  as 
boiling  proceeded.  The  bell  jar  was  then  supported 
over  the  boiling  liquid  and  tilled  with  hydrogen 

through  the  stoppered  tube.  It  was  then  lowered  so 
as   to    be   sealed    by    the   electrolyte   and    hydrogen 

was  passed  in  until  all  the  oxygen  was  removed. 
The  bell  jar  was  then  lowered,  allowing  hydrogen 
to  escape,  until  about  one  half  of  each  electrode 
was  immersed.  In  a  few  moments  the  boiling  was 
stopped,  and  air  was  excluded  from  the  surface  of 
the  electrolyte  outside  the  bell  jar  by  covering  it  with 
a  layer  of  mineral  oil.     During  cooling  the  level 

inside  and  outside  the  bell  jar  was  kept  constant  by 
adjusting  the  volume  of  hydrogen  gas  inside.  The 
terminals  were  connected  up  to  a  millivolt  meter, 
by  means  of  which  the  difference  of  potential  could 
be  noted.  It  was  thus  possible  to  operate  in 
absence  of  free  oxygen. 

The  trials  lasted  for  some  days.  The  electrolyte 
was  heated  during  several  days,  but  the  greater 
part  of  the  time  it   was  cold. 

Trials  were  made  with  softened  water,  with 
boiler  water  which  had  become  concentrated,  and 
with   distilled   water. 

Softened  water.  The  technical  analysis  of  this 
was  as  follows  (in  parts  per  100,000  expressed  as 
CaCO,)  : — Hardness  S  7  ;  alkalinity,  to  methyl 
orange  12-7,  to  phenolphthalein  9-7;  (OH)  alkalin- 
ity after  removing  carbonates  3-6.  The  water 
still  contained  0-32  c.c.  of  oxygen  per  litre.  The 
potential  difference  between  the  two  electrodes 
varied  up  to  18  millivolts,  first  one  electrode 
and  then  the  other  being  at  the  higher  potential; 
slight  vibration  of  either  was  sufficient  to  alter 
its  polarity,  tending  to  make  it  electro-negative. 

The  trial  lasted  eight  days;  a  considerable 
amount  of  rust  settled  in  the  basin,  and  the  bars 
showed  distinct   signs  of  corrosion. 

The  electrolyte,  at  the  end  of  the  trial,  contained 
3-0  c.c.  of  oxygen  per  litre,  the  increase  having 
been    produced    electrolytirally. 

Concentrated  boiler  water.  This  was  a  very 
concentrated  liquor,  resulting  from  under-softened 
water.     The  f ollowi  ng  figures  show  its  composition: 


Parts  per  100,000  as  CaCO,. 


Total  alkalinity    .. 

212  0 

3ll:V7 

Total  hardness  . . . . 
Ume  hardness  . . . . 
Magnesia  hardness. . 
Alkalis  (.tilt.)      

Total  bases      

3.1  5 
23  3 

Sill]. hates    

..     1390-9 

12-2 
2233-1 

. .      190S-6 

22688 

The  water  was  entirely  free  from  dissolved 
oxygen.  The  potential  difference  was  greater  on 
the  average  than  with  the  softened  water. 

The  trial  lasted  20  days,  and  the  corrosion  was 
very  marked.  At  the  end  of  the  trial  the  electro- 
lyte contained  0-9  c.c.  of  dissolved  oxygen. 

Distilled  water.  This  trial  was  run  to  ascertain 
the  effect  of  a  very  soft  water.  The  water  contained 
0-28  c.c.  of  oxygen  per  litre.  The  potential 
difference  throughout  the  run  of  15  days  will 
small,  not  exceeding  .">  millivolts.  The  plates 
indicated  some  corrosion,  which  was  continued  by 
the  deposit  of  in  i  in  tb.'  basin.  At  the  end  of 
the  trial  the  electrolyte  contained  2(1  c.c.  of 
oxygen  per  litre. 

The  conclusion  to  be  drawn  from  these  tests  is 
that  even  the  absence  of  dissolved  oxygen  is  no 
guarantee  that  corrosion  of  this  order  will  not  take 

{■lace.  That  the  corrosion  referred  to  in  the 
loiters  was  caused  sold)  by  electrolytic  action  is 
not    definitely    proved,    but    the    evidence    is   fairl/ 

strong. 

Some  years  ago  Cumberland  devised  an  elec- 
trical     apparatus     for     overcoming     electrolytic 
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corrosion.  Insulated  iron  rods  are  inserted  into 
the  boiler,  heater,  or  whatever  piece  of  plant  is 
to  be  protected.  Current,  generated  externally, 
sufficient  t  o  overcome  any  local  potential  differences 
is  passed  through  the  system  so  as  to  make  these 
insulated  rods  the  anodes.  These  corrode  away, 
and  are  renewed  from  time  to  time.  The  electro- 
negative surfaces  are  kept  free  from  scale  and 
corrosion,  and  in  cases  where  this  plant  has  been 
installed  in  scaly  boilers,  the  old  scale  has  been 
removed,  possibly  by  the  formation  of  hydrogen 
below  the  scale. 

The  process  has,  I  understand,  been  extensively 
installed  on  large  ocean  liners  and  also  in  factories. 
I  have  no  direct  experience  of  the  process,  but  it 
seems  to  me  to  be  sound.  A  reversal  of  current 
would  be  disastrous. 

It  is  sometimes  recommended  to  coat  the  inside 
of  boilers  with  a  protective  paint  as  a  cure  for 
corrosion.  Graphite  in  a  volatile  carrier  is  fre- 
quently used.  If  the  corrosion  is  due  solely  to 
dissolved  oxygen,  this  may  be  efficient,  but 
unless  the  coating  is  absolutely  perfect — which 
it  never  can  be  in  practice — it  is  difficult  to  see 
how  it  can  do  otherwise  than  aid  corrosion, 
graphite  being  electro-negative  to  iron. 

Finally,  we  will  look  for  a  moment  into  certain 
conditions  which  have  been  observed  to  aid  or 
retard  boiler  corrosion.  It  is  frequently  stated 
that  small  quantities  of  caustic  soda  in  feed  waters 
have  little  effect  on  the  corrosive  power,  while 
similar  quantities  of  sodium  carbonate  stimulate 
corrosion.  This  may  be  regarded  as  a  rough-and- 
ready  statement,  but  it  is  the  experience  of  those 
who  have  to  handle  boilers.  If  we  examine  these 
statements  in  the  light  of  the  so-called  and 
commonly  accepted  "  C02-theory  "  and  from  the 
point  of  view  of  electrolytic  action,  some  light  may 
be  shed  on  them. 

The  "  C02-theory  "  is  expressed  as  two 
equations  : — 

Fe  +  H  20  +  CO  s  =FeCO  3  +  H, 

4FeC03  +  02+6H20=2Fe2(OH)(,  +  4COi 

and  shows  the  mode  of  action  of  water  containing 
oxygen  and  C02  on  iron.  At  boiler  temperatures 
the  latter  equation  might  be  : — 

3FeC03+0=Fe304+3C02. 

Now  I  think  it  is  quite  conceivable  that  an  action 
of  this  kind  can  take  place  in  a  feed  water  which 
is  devoid  of  free  oxygen  and  carbon  dioxide  if  it 
contains  an  excess  of  sodium  carbonate.  At  the 
high  temperatures  in  the  boiler  the  sodium  carbonate 
is  partly  dissociated  and  carbon  dioxide  is  set  free 
to  form  ferrous  carbonate  as  in  the  first  part  of  the 
C02-theory.  We  have  now  to  consider  two 
,  electrodes,  one  of  clean  iron  and  the  other  of 
ferrous  carbonate.  I  have  no  evidence  to  show 
which  of  these  is  electro-positive  and  which  electro- 
negative, but  there  is  almost  certainly  a  considerable 
potential  difference  which  will  result  in  corrosion. 

If  there  is  sufficient  excess  of  sodium  hydroxide 
in  the  feed  water,  the  dissociation  will  not  be 
effective,  and  corrosion  of  this  kind  will  not  take 
place. 

Discussion. 

The  Chairman  said  that  dissolved  oxygen  did 
cause  corrosion  and  was  often  the  principal  cause. 
Corrosion  by  dissolved  oxygen  would  show  itself 
at  the  point  w  here  the  \v  ater  first  came  to  be  heated 
in  contact  with  the  iron  plates.  In  plants  where 
an  economiser  was  used  this  corrosion  would  most 
•likely  be  found  in  that  portion  of  the  plant.  If 
jthere  were  no  corrosion  at  that  point,  then  dissolved 
ixygen  as  a  cause  fell  out,  but  oxygen  arising  from 
chemical  actions  in  the  boiler  was  likely  to  play  its 
)art.  Mr.  McLellan  was  undoubtedly  right  in 
saying  that  corrosion  was  often  electrolytic.     He 


(Prof.  Cobb)  had  made  experiments  with  regard 
to  electrolytic  corrosion,  and  his  results  agreed  with 
those  of  Mr.  -McLellan.  Local  circuits  were 
established  between  the  pure  iron  and  numberless 
particles  of  contained  impurities.  According  to  his 
experiments,  it  was  nearly  always  the  iron  that 
passed  into  solution,  while  the  impurities — silicates, 
phosphides,  etc. — remained  unat tacked. 

Mr.  W.  McD.  Mackey  asked  if  the  boiler  was 
of  steel.  He  also  said  that  Mr.  McLellan  had  not 
said  much  about  the  remedies  tried.  He  asked  if 
tannin  had  been  tried. 

Mr.  F.  W.  Richardson  asked  if  Mr.  McLellan's 
remarks  applied  to  the  action  of  soft  waters  on 
conduits  ;  the  conduits  were  not  always  full  of 
water.  He  did  not  think  it  wise  to  allow  any 
accumulation  of  caustic  soda,  as  this  was  liable  to 
produce  priming.  Tannic  acid,  together  with  the 
excess  of  caustic  soda,  gave  an  oxygen-absorbing 
liquid,  and  this  would  most  likely  put  an  end  to 
corrosion  fey  dissolved  oxygen. 

Mr.  Lowson  asked  if  the  layer  of  oil  as  used  in  the 
experiment  was  sufficient  to  keep  the  oxygen  of  the 
air  away  from  the  electrolyte.  He  had  found  in 
certain  cases  that  oxygen  appeared  to  pass  through 
paraffin  with  surprising  speed. 

Mr.  J.  Miller  said  that  Lyons,  of  the  United 
States  Navy,  had  found  that  boiler  corrosion  in- 
creased with  the  alkali  up  to  a  certain  point,  when 
the  corrosion  stopped.  His  idea  was  to  put  in  an 
excess  of  alkali  and  so  eliminate  all  corrosion. 
In  Mr.  Miller's  experience,  oxygen  passed  through  a 
layer  of  xylol  very  quickly-,  and  he  therefore  doubted 
whether  the  electrolyte  was  free  from  dissolved 
oxygen  at  any  time  throughout  the  experiment. 

In  reply  Mr.  McLellan  said  that  remedies  of 
the  type  mentioned  by  Mr.  Richardson  might  be 
effective  for  preventing  corrosion  by  dissolved 
oxygen.  The  experiments  described  pointed  to 
electrolytic  corrosion,  and  other  means  must  be 
adopted  to  prevent  this.  No  remedial  measures 
had  been  tried  because  for  some  unknown  reason 
corrosion  had  now  practically  ceased.  Many 
analyses  of  the  hard  and  softened  waters  had  been 
made ;  they  contained  no  nitrates,  and  would 
be  described  as  non-corrosive.  The  corrosion  of 
conduit  pipes  was  probably  ordinary  rusting  caused 
by  dissolved  oxygen.  When  making  the  experi- 
ments he  had  Veen  under  the  impression  that  the  oil 
layer  was  a  safeguard  against  atmospheric  oxygen, 
and  the  point  mentioned  by  Mr  Lowson  and 
Mr  Miller  was  new  to  him.  However,  the  fact 
that  the  millivoltmeter  needle  was  immediately 
deflected  the  moment  the  electrodes  were  immersed 
in  the  liquor  showed  that,  at  any  rate,  the  con- 
clusions were  correct. 

Addendum. 
To  make  this  quite  clear,  and  to  eliminate  the 
use  of  hydrogen  which  might  be  regarded  as 
metal,  the  experiment  was  repeated  as  follows 
(the  diagram,  p.  856,  shows  the  apparatus  at  the 
commencement  of  the  experiment).  The  electrolyte 
was  placed  in  flask  A  and  also  in  the 
beaker,  B.  A  current  of  nitrogen  was  passed 
through  the  whole  apparatus  by  way  of 
the  three-way  tap  until  all  the  air  was  driven 
out.  (The  beaker.  C,  is  useful  for  giving  an  idea 
of  the  speed  at  which  nitrogen  is  passing.)  The 
electrolyte  in  flask  A  was  vigorously  boiled, 
and  the  steam  evolved  caused  the  water  in  beaker 
B  to  boil.  After  boiling  half  an  hour,  the  water 
in  beaker  B  was  tested  and  found  to  be  abso- 
lutely free  from  oxygen.  Clip  D  was  then  closed 
and  the  heating  stopped  ;  some  water  was  thus 
allowed  to  run  back  from  B  into  A.  the 
quantity  being  controlled  by  the  clip.  E.  which 
was  finally  closed.  Bv  applying  suit  ion  to  the 
tube  in  beaker  C  the  electrolyte  in  A  was 
drawn  over  into  flask  F  until  it  reached  the 
lower  end  of  the  tube,   0.     Pressures  were    then 
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adjusted  by  admitting  nitrogen  as  before  through 
theAflasks.  G.  A.  and  beaker,  B.  opening  thejclips 
when^the  pressures  were  balanced. 


One  trial  lasting  1 6  days  was  made  with  concentra- 
ted boiler  water  having  the  following  composition. 

Parts  per  100,000  (as  CaCOj). 


Total  alkalinity    . . 

Chlorides    

Sulphates 

211 

152-8 
1187-5 

Total  hardness 
Lime  hardness  .... 
Magnesia  hardness 
Alkalis  (by  did.)  .. 

Total  bases     .... 

40-6 

26-9 

13-7 

1371-3 

,      1361-4 

1411  9 

As  before  the  electrolyte  was  heated  during 
several  days.  The  potential  differences  observed 
were  of  a  similar  nature  to  those  in  the  former 
experiments.  Very  considerable  corrosion  took 
place  on  both  electrodes,  which  substantiated  the 
conclusions  arrived  at  in  the  paper. 


Communication. 


ESTIMATION  OF  NITBOTOLTTBNBS. 
By  E.  dk  \V.  S.  Colver  and  E.  B.  R.  Pkideaux. 

In  reply  to  Dr.  Knecht's  comments  on  our  paper 
published  in  this  Journal  for  1917,  page  480, 
we  wish  in  the  first  place  to  disclaim  any  intention 
of  undervaluing  titanium  chloride  titrations  as 
described  in  his  book,  "  New  Reduction  Methods 
in  Volumetric   Analysis." 

Our  main  object,  as  stated  in  the  paper,  was  to 
investigate  and  define  the  limits  of  accuracy  of  the 
stannous  chloride  reduction  method,  to  which 
perhaps  full  justice  has  not  been  done  in  previous 
descriptions.  Having  furnished  sufficient  experi- 
mental material  for  this  object  we  do  not  take  it 
upon  ourselves  to  pass  any  general  judgment  on  the 
relative  applicability  of  the  two  methods. 

Attention  was,  however,  called  incidentally  to 
the  necessity  for  sulphonation  or  the  use  of  alcohol 
in  the  titanium  reduction.  ("New  Reduction 
Methods,"  pp.  26-28.)  With  stannous  chloride 
reduction  sulphonation  is  not  nei  essary  in  the 
case  of  mononitrotoruenes,  nor  is  there  any  need 
to  dissolve  dinitrotoluenes  in  alcohol.  In  the  case 
of  mononitrotoluenes  again,  alcohol  actually 
seems  to  inhibit  the  reduction.     Hence  it  was  put 


forward  as  a  mere  probability,  which  we  admit 
i-  based  on  indirect  evidence,  that  alcohol  is  not 

likely    to    assist     in    the    reduction    of    mononitro 

compounds  with  titanium  chloride  to  such  an 
extent  as  to  render  sulphonation  unnecessary. 

Possibly  Dr.  Knecht  can  show  us  wrong  in  this 
supposition,  sin.  e  h  is  based  parti)  on  his  results* 

We  understand  from  the  latter  part  of  this  note 

that  the  titanium  method  has  undergone  consider* 

able  development  and  that  this  is  of  such  novelty 
that  publication  is  undesirable,  and  can  only 
regret  if  he  is  thereby  debarred  from  making  a  full 
and  illuminating  reply. 

We  are  glad  to  hear  that  titanium  chloride  of 
the  grade  of  purity  specified  in  his  book  can  bl 
obtained  gratis.  It  would  naturally  be  preferred 
on  ibis  account,  since  tin  and  stannous  compound! 

cannot    he   obtained   on   such    favourable   terms. 

In  conclusion  we  can  assure  Dr.  Knecht  that  we 
have  no  intention  of  discarding  any  us  -ful  method; 
least  of  all  one  which  has  beenso  carefully  standard- 
ised as  the  reduction  by  titanium  chloride. 


Determination  of  Sugar  in  Baked 
Articles. 

The  following  is  the  method  for  the  determina- 
tion of  the  amount  of  sugar  in  baked  articles  as 
settled  at  a  Conference  between  the  Government 
Chemist  and  representatives  of  the  Society  of 
Public  Analysts  and  of  Biscuit  Manufacturers  : — 

I. — Preparation   of  sample. 

A.  Biscuits  and  similar  articles  in  a  fairly  dry 
condition.  The  whole  sample,  or  a  thoroughly 
representative  portion  of  it,  is  rapidly  ground  in 
a  mortar  or  by  passing  through  a  mincing  machine. 
The  powder  is  mixed  and  used  for  analysis. 

B.  Large  cakes  in  a  nioist  condition  or  with  an 
outside  crust.  A  slice,  not  less  than  i  in.  in 
thickness,  is  cut  through  the  loaf,  weighed,  and 
dried  at  a  moderately  low  temperature  to  a 
moisture  content  of  about  10%  when  it  can 
easily  be  ground.  It  is  weighed  again,  ground, 
and  mixed,  and  the  powder  used  for  analysis. 

c.  Buns  and  small  cakes  in  a  moist  condition. 
Several  buns  or  cakes  are  taken,  weighed,  broken 
into  coarse  pieces  and  dried  at  a  low  temperature 
to  a  moisture  content  of  about  10°o.  The  weight 
is  again  taken,  the  pieces  ground,  and  the  powder 
mixed,  and  used  for  analysis. 

D.  Articles  containing  fruit  {raisins,  currants, 
dates,  etc.)  in  which  sugar  naturally  occurs.  A 
representative  portion  of  the  sample  is  weighed, 
broken  rapidly  on  a  sheet  of  paper,  and  the  fruit 
removed  and  weighed.  The  drying  of  the  cake 
from  which  the  fruit  has  been  removed  is  con- 
tinued as  under  "  b  "  or  "  c  "  and  the  fruit  is 
reserved  for  the  determination  of  the  sugar. 

II. — Analysis. 

i.  Moisture.  A  portion,  about  5  gnus.,  i- 
weighed  out  from  the  prepared  sample,  and  dried 
at  100"  C.  until  the  weight  is  constant.  The  l< 
in  weight  is  corrected  for  the  total  loss  in  th< 
cases  in  which  preliminary  drying  previous  to 
minding  has  been  carried  out,  and  if  fruit  has 
been  removed,  to  the  original  cake  containing 
fruit. 

II.  Sugars.  10  grms.  of  the  prepared  sample  i- 
ground  up  with  water  in  a  mortar,  and  transferred 

to  a  250   c.c.   llask,    using   in  all   about    i;iHi   c.c.  o( 

cold  water.  The  llask  i^  shaken  at  intervals 
during  30  mins.  The  solution  in  the  case  oi  MM 
articles,  for  example,  certain  kinds  of  biscuits,  does 
not  need  a  clearing  agent.  If  it  is  nccessar)  to  use 
a  clearing  agent,  basic  lead  acetate  followed 
sodium    sulphate    to    remove    excess    of    lead,   or 
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alumina  cream,  or  copper  sulphate  solution  may 
be  employed.  The  liquid  in  the  flask  is  then  made 
up  to  250  c.c,  filtered,  and  the  sugars  determined 
in  the  filtrate. 

Fifty  c.c.  of  the  filtrate  is  measured  into  a 
100  c.c.  flask  and  inverted  as  follows  : — 5  c.c.  of 
38-8%  hydrochloric  acid  is  added  and  the  flask 
placed  in  a  water-bath  maintained  at  70"  C.  The 
solution  should  reach  a  temperature  of  67°  to 
69°  C.  in  2 %  to  3  minutes.  It  is  maintained  at 
69°  C.  for  7  to  7  J  minutes,  the  total  period  of 
heating  being  10  minutes.  It  is  then  rapidly 
cooled,  neutralised,  made  up  to  100  c.c.  and 
filtered. 

The  reducing  sugar  in  the  filtrate  is  determined 
either  by  gravimetric  or  volumetric  means,  the 
total  copper-reducing  power  being  calculated  as 
cane  sugar. 

The  quantity  of  "  cane  sugar  "  obtained  is 
corrected  to  the  original  moisture  of  the  samnle 
and,  if  fruit  lias  been  removed,  to  the  cake  con- 
taining fruit.  From  the  total  quantity  thus 
found,  the  sugar  derived  from  added  fruit  in  the 
case  of  fruit  cakes  is  to  be  deducted. 


This  is  estimated  by  determining  the  amount  of 
sugar  in  the  fruit  removed  from  the  cake,  and  the 
loss  in  sugar  it  has  sustained,  on  the  basis  of  the 
following  average  amounts  of  sugar  in  natural 
dried  fruits,  calculated  on  the  water-free  sample  : — ■ 

Total  reducing  sugars 
as  sucrose. 

Raisins    80 

Currants  80 

Figs   70 

Dates  (without  stones) 70 

A  deduction  of  3%  (3  units)  is  made  from  the 
total  amount  obtained,  for  sugars  naturally  present 
in  Hour  or  derived  from  flour  in  course  of  baking. 

To  provide  for  variations  in  sampling,  in  methods 
of  analysis,  and  in  the  amount  of  sugar  in  the 
different  materials  employed,  an  allowance  of  2% 
(2  units)  is  made. 

(Note. — In  the  case  of  samples  which  have  been 
prepared  from  ingredients  containing  active  malt 
flour  or  extract  this  method  is  not  applicable.) 

Government  Laboratory. 
25th  May,  1017. 
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Furnace  heated  by  gaseous  combustion.  A.  C. 
Ionides,  jun.,  London.  Eng.  Pat.  106,546, 
June  21,  1916.     (Appl.  No.  8741  of  1916.) 

In  furnaces  of  the  type  in  which  a  combustible 
gaseous  mixture  is  injected  tangentlally  into  a 
combustion  chamber  at  such  a  velocity  that  firing 
back  is  prevented,  the  injecting  nozzle  opens  into 
a  wider  port  in  the  furnace  wall  so  that  the  mixt  ure 
passes  through  the  port  as  a  self-contained  jet 
without  impinging  on  the  walls.  The  nozzle  is 
converging,  and  is  made  of  refractory  material 
surrounded  by  a  metal  sleeve  which  is  also 
connected  with  the  gaseous  fuel  supply.  Firing 
back  of  the  jet  is  prevented  by  its  isolation  from 
the  heated  furnace  wall  and  by  conduction  of  heat 
away  from  the  nozzle  by  the  metal  sleeve  as  well 
as  by  the  velocity  of  the  jet  itself .— W.  F.  F. 

Furnaces  [for  liquid  fuel].  C.  Zulver.  London,  and 
L.  E.  Smith,  South  Shields.  Eng.  Pats,  (a) 
100,703,  and  (B)  106,704,  June  30,  1916.  (Appl. 
Nos.  9239  and  9240  of  1916.) 

(A)  In  a  furnace  adapted  for  liquid  fuel,  the  fuel- 
supply  opening  in  the  furnace  front  is  provided 
with  an  outer  dome-shaped  perforated  baffle  which 
is  enclosed  by  a  cylindrical  cover,  the  outer 
circular  plate  of  which  is  adjustable  to  control  the 
admission  of  air.  The  fuel  burners  pass  through 
the  cover  and  baffle.  Large  horizontal  air-supply 
tubes  extending  into  the  ash-pit  are  contuolled  by 
sliding  doors  in  the  furnace  front,  and  the  air 
passes  back  over  the  tubes  to  an  opening  in 
the  front  of  the  furnace  and  is  thereby  preheated. 
When  solid  fuel  is  used,  the  liquid-fuel  fittings, 
preheating  tubes,  and  firebar^covering  are  removed. 
(b)  A  furnace  front  is  provided  with  a  fuel -supply 
opening,  1,  having  an  air  passage,  2,  surrounding 
the  upper  part.  The  upper  wall  of  the  passage  is 
provided  with  air  inlets,  3,  controlled  by  a  slide,  4. 
operated  by  a  handle  on  the  exterior  of  the  furnace 
front.  The  lower  wall  of  the  passage  is  provided 
with    openings,    6,    and    adjustable    openings,    7. 


Additional  openings,  9,  are  regulated  by  pivoted 
doors,  10,  operated  by  levers,  1 1,  and  the  air  supply 
to  the  underside  of  the  firebars  is  controlled  by 
dampers,     15.     The    operating    handles    of     the 


dampers,  15,  and  slide,  4,  may  be  interconnected. 
Liquid-fuel  burners  may  be  attached  to  the  furnace 
door,  in  which  case  all  the  air  inlets  are  opened, 
but  when  solid  fuel  is  used,  the  side  openings,  7 
and  0,  are  closed.  In  a  modification,  the  passage, 
2,  is  extended  down  to  the  floor  of  the  furnace  so 
as  to  cover  the  openings,  9. — W.  F.  F. 

Furnaces    for    steam     generators.     G.     E.     Heyl, 

London.     Eng.    Pat.    106,707,    July    11.    1916. 

(Appl.  No.  9765  of  191(5.) 

In  a  furnace  of  the  type  in  which  low-grade  fuel 

containing    sulphur,   such   as   shale   oil.   is   burnt, 
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absorbents  for  sulphur  such  as  lime,  iron,  ferric 
oxide,  copper,  or  compounds  thereof  are  placed 
between  the  furnace  and  the  flues  of  a  steam 
generator.  The  absorbent  is  placed  on  shelves 
arranged  to  form  a  tortuous  passage  through 
which  the  furnace  gases  pass  from  top  to  bottom. 

— W.  F.  F. 

Furnaces  :    Mentis  for   discharging   material   from 

mechanical .      Huntington,    Keberlein    and 

Co.,  Ltd.,  and  H.  ('.  Bingham.  London.  Eng. 
Pat.  107,185,  Mar.  15,  HUT.  (Appl.  No.  3792 
of  1917.) 
Treated  material  such  as  roasted  sulphur-bearing 
ore  is  discharged  from  the  furnace  through  a  passage 
containing  an  air  lock,  to  avoid  admission  of  air 
to  tin-  furnace.  An  inclined  discharge  passage  is 
closed  by  a  flap  at  its  outer  end  adjacent  to  the 
furnace  'outer  wall.  A  closed  shoot  extending 
downward  surrounds  the  end  of  the  passage  and 
is  closed  at  its  outer  end  by  a  flap  having  an 
adjustable  counterweight,  so  that  it  opens  only 
with  a  greater  pressure  than  the  inner  flap. 

— W.  F.  F. 

Furnace  for  pulverous  fuel.  K.  II.  V.  von  Porat, 
Stocksuud,  Sweden.  U.S.  Pat,  l,229,f!85,  June 
12,  1917.  Date  of  appl.,  July  15,  1913. 
Pulverised  fuel  is  injected  into  the  upper  end  of 
a  channel  of  refractory  material  sloping  downward 
into  the  furnace,  and  is  ignited  at  the  beginning  of 
the  supply  or  at  intervals.  The  hot  burnt  gases 
leaving  the  lower  end  of  the  channel  are  cooled 
by  passing  backward  through  passages  formed  by 
a  hood  over  the  admission  channel,  and  then  pass 
forward  between  this  hood  and  the  surrounding 
firebox  to  the  boiler  or  the  like.—  W.F.F. 

Drying  fruit,  vegetables,  herbs,  chemicals,  poicders, 
seeds,  minerals,  and  the  like  ;  Apparatus  for  — — -. 
F.  Hewett,  Anerley,  Kent,  Eng.  Pat.  106,549, 
July  3,  1916.     (Appl.  No.  9291  of  1916.) 

Removable  trays,  each  comprising  a  gauze  base 
attached  to  side  rails,  are  arranged  one  above  the 
other  in  a  casing  so  that  a  flue  is  formed  at  one 
end.  Hot  air  is  introduced  into  this  flue  and 
passes  over,  under,  and  through  all  the  trays 
simultaneously  to  an  outlet  at  the  other  end. 
The  trays  may  be  horizontal  or  inclined,  or  the 
perforated  bottoms  may  be  inclined.  Removable 
deflecting  boards  are  provided  above  each  tray  to 
prevent  moisture  rising  from  one  tray  into  the 
next,  and  the  boards  may  carry  corrugated  metal 
sheets  to  condense  and  carry  away  moisture. 
Two  tiers  of  trays  may  placed  side  by  side  in  a 
casing,  the  common  central  passage  acting  either 
as  an  inlet  or  an  outlet  flue  for  the  hot  air.  Re- 
movable boards  may  be  povided  to  close  the  inlet 
flue  at  any  height,  so  as  to  enable  any  desired 
number  of  trays  to  be  used. — W.  F.  P. 

Dryer  for  sand,  gravel,  i  tc.  \V.  II.  Dance,  Assignor 
to  The  Dvar  Supply  Co.,  Cambridge.  Mass. 
(J.S.  1'at.  1,230,084,  June  19,  1917.  Date  of 
appl.,  Dec.  21,  1916. 

A  drum  with  open  ends  rotates  on  a  slightly 
inclined  axis  and  is  provided  with  internal  longi- 
tudinal wings  to  raise  and  release  the  loose  material 
which  is  fed  into  the  upper  end  of  the  drum.  A  i 
fixed  burner  projects  into  the  lower  end  of  the 
drum  below  a  fixed  heat-conducting  surface  which 
is  heated  by  the  flame.  The  wings  adjacent  to  the 
hot  surface  are  bucket-shaped,  so  as  to  discharge 
the  loose  material  on  to  the  surface,  which  is 
inclined  laterally  to  discharge  the  material  on  to 
the  bottom  of  the  drum.  The  upper  end  of  the 
drum  is  provided  with  a  suitable  outlet,  so  that 
condensed  vapour  is  prevented  from  running  back 
on  to  the  material. — YV.  F.  F. 


Combustion  products  ;  Method  of  and  apparatus  for 

generating under  pressure.     W.  B.  Vander- 

lip.  London.     Eng.  Pat,   106,579.  Oct.  3,  1916. 
(Appl.  No.  14,046  of  1916.) 

Energy  is  stored  in  a  suitable  reservoir  by  the 
compressed  gaseous  combustion  products  of  the 
explosion  of  successive  cartridges  of  nitroglycerin 
or  dynamite.  The  cartridges  contained  in  a 
vertical  magazine  are  fed  by  the  reciprocation  of 
two  releasing  slides  at  the  bottom  into  a  horizontal 
barrel  attached  to  the  side  of  the  gas  reservoir. 
A  feeding  ram  provided  with  a  concentric  firing 
pin  is  inserted  into  the  barrel  to  push  the 
cartridge  forward  to  the  firing  position,  and  the 
ram  is  then  locked  in  position  and  the  tiring  pin 
operated  by  a  hammer  by  means  of  interconnected 
gearing.  The  outlet  of  the  barrel  is  provided  with 
a  conical  lift  valve  carried  by  a  framework  pro- 
vided with  springs  which  normally  maintain  the 
valve  (dosed.  At  the  moment  of  firing  the  valve 
is  lifted  mechanically  and  the  opening  is  completed 
by  the  explosion  gases.  The  valve  is  then  allowed 
to  close  under  the  action  of  the  springs  and  the 
gas  pressure  in  the  reservoir,  and  the  cartridge  is 
withdrawn  and  ejected  by  known  mechanism. 
The  storage  reservoir  is  double  walled  and  the 
jacket  is  partly  exhausted  to  provide  heat  insula- 
tion. A  thermostat,  within  the  reservoir  may 
control  the  valve  of  an  injector  whereby  water  is 
sprayed  into  the  reservoir  to  augment  the  pressure 
by  the  generation  of  steam.  The  compressed  gas 
may  bo  used  in  a  suitable  engine,  or,  when  the 
steam  is  omitted,  for  smelting  purposes. — W.  F.  F. 

Power  ;  Process  of  employing  heat  for  the  product  Urn 

of .     S.  M.   Lillie,   Philadelphia.  Pa.     U.S. 

Pat.  1.230.417,  June  19,   1917.     Date  of  appl., 
Apr.  15,  1914.     Renewed  July  17,  1916. 

Liqutd  is  heated  by  bringing  it  into  intimate 
contact  with  hot  gases  from  the  combustion  of 
fuel  in  a  closed  vessel,  and  the  uncondensed  gases 
are  separated  and  conveyed  to  a  suitable  motor 
operating  at  a  lower  pressure  than  that  in  the 
closed  vessel.  The  pressure  of  the  heated  liquid  is 
reduced  to  a  point  below  the  pressure  at  which  the 
liquid  will  boil  at  the  higher  temperature,  and 
both  the  vapour  formed  and  the  residual  liquid 
are  used  for  the  production  of  power  in  a  suitable 
motor.  The  residual  liquid  is  then  reheated  and 
used  again  as  described  above. — \V.  F.  F. 

Separators  ;  Centrifugal and  methods  of  working 

same.     W.  J.  Gee,  London.     Eng.  Pat.  lOC.ciiit, 
May  31,  1916.      (Appl.  Xo.  7727  of  1916.) 

In  centrifugal  separators  of  the  tvpe  described  in 
Eng.  Pats.  4155  of  1907  (this  J.,  1908.  227).  21.421 
of  1909  (this  J.,  1910,  1239),  and  9365  of  1915 
(this  J..  1916,  1206),  a  draining  device  is  provided 
to  enable  the  liquid  remaining  in  the  basket  after 
the  feed  has  been  stopped  to  drain  away  before  the 
rotation  of  the  basket  is  stopped. — -W.  II .  C. 

Producing  cold  by  the  liquefaction  of  gaseous  fluids  ; 

Process    and    apparatus    for .     E.     A.     \V. 

Jefferies  and  F.   E.   Norton.  Worcester,    N 
U.S.A.     Eng.     Pat.     106.675.     June     1,     1916. 
(Appl.  No.  7797  of  1916.) 

The  pressure  on  the  liquid  produced  by  liquefaction 
of  the  gas  is  maintained  or  increased  and  the  liquid 
is  partly  evaporated  under  such  pressure  by  the 
heat  given  out  by  the  gas  undergoing  liquefaction. 
The  vapour  produced  is  then  circulated  through 
a  heat  exchanger  through  which  the  gaseous  fluid 
before  liquefaction  is  also  circulated  in  an  opposite 
direction.  A  "  heat  transfer  fluid  "  is  circulated 
through  heat  exchange  apparatus  to  act  as  a 
carrier  between  the  liquid  of  which  the  pressure 
is   raised   and    the    gas    undergoing   liquefaction. 

— W.  II.  «'. 
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Gases  ;  Process  and  apparatus  for  separating  mixed 

.     F.  E.  Norton,  Worcester,  Mass.,  U.S.A. 

Eng.  Pats  (A)  106,676  and  (B)  106,677,  June  1, 
1916.  (Appl.  Nos.  7798  and  7799  of  1916.) 
(See  preceding  abstract.) 

(A)  A  mixture  of  gases  is  partially  liquefied  in  a 
heat  interchanging  apparatus,  and  the  gaseous 
portion  is  withdrawn  and  passed  through  a 
refrigerating  engine  and  then  through  a  coil  in  the 
rectifying  vessel.  It.  is  then  mixed  with  a  portion 
of  the  already  condensed  liquid  and  passed  through 
a  pump,  whereby  the  pressure  is  increased,  and 
delivered  into  the  rectifying  vessel,  (b)  A  separate 
liquid  is  circulated  through  a  coil  and  an  expansion 
valve  by  a  compressor  to  transfer  the  latent  heat 
from  the  gas  being  liquefied  to  the  high-pressure 
fluid  being  rectified. — W.  H.  C. 

Refrigeration.  G.  James,  London.  Eng.  Pat. 
106,868,  June  8,  1916.     (Appl.  No.  8146  of  1916.) 

Liquid  ammonia  or  other  refrigerating  medium  is 
passed  through  a  heat  interchanger  comprising 
concentric  pipe  coils  through  which  the  ammonia 
and  the  air  to  be  cooled  pass  in  opposite  directions. 
The  outlet  for  the  ammonia  is  connected  to  an 
inverted  U-tube,  the  other  end  of  which  is  connected 
to  a  suitable  mechanical  exhauster  and  condenser, 
so  that  the  ammonia  is  vaporised  as  a  saturated 
vapour  in  the  U-tube,  and  then  condensed,  without 
change  of  temperature  or  pressure.  The  liquid 
ammonia  passes  through  an  oil  separator  and  a 
cooling  coil  and  thence  back  to  the  heat  inter- 
changer. The  circulation  of  the  air  to  be  cooled 
may  be  facilitated  by  a  blower  or  fan.  The  liquid- 
cooling  coil  and  the  oil  separator  may  be  omitted 
if  desired.  Air  at  varying  temperatures  may  be 
drawn  from  different  points  of  the  coil  of  the  heat 
interchanger. — W.  F.  F. 

Refrigerating  method  and  apparatus.  W.  T.  Hoof- 
nagle,  Glen  Ridge,  N.J.,  Assignor  to  Electro- 
Chemical  Products  Co.,  New  York.  U.S.  Pats. 
1,230,482  and  1,230,483,  June  19,  1917.  Dates 
of  appl.,  July  8  and  Aug.  6,  1915. 

Water  is  admitted  intermittently  to  a  vessel  and 
caused  to  flow  backwards  and  forwards  in  it.  A 
current  of  air  is  caused  to  flow  between  the  surface 
of  the  liquid  and  a  parallel  rotating  surface,  close 
to  it,  to  vaporise  the  liquid.  Air  and  vapour  are 
withdrawn  by  an  exhauster,  the  vapour  con- 
densed, and  the  air  returned  to  the  vessel. 

— W.  F.  F. 

Water  cooling  towers  ;  Water  distributing  arrange- 
ment for .     Dansk   Jernbetonkonstruktions 

Co.  Danalith  Aktieselskab,  Copenhagen.  Eng. 
Pat.  106,933,  Oct.  19,  1916.  (Appl.  No.  14,901 
of  1916.)     Under  Int.  Conv.,  June  20,  1916. 

In  a  water  cooling  tower,  water  overflows  from  a 
vertical  pipe  on  to  the  centre  of  a  reinforced 
concrete  plate  having  large  openings,  each  with  a 
flange  of  adjustable  height  projecting  upward. 
The  water  overflows  into  small  vertical  pipes 
projecting  upward  through  the  plate  to  an  adjust- 
able distance  and  carrying  splashing  plates  below 
their  lower  ends.  The  water  then  trickles  over 
the  usual  arrangement  of  cooling  bars  or  grids. 
The  cooling  air  passes  upward  over  the  grids  and 
through  the  large  openings  in  the  plate.  The 
openings  for  water  and  air  are  distributed  uniformly 
over  the  plate,  so  that  in  every  circular  belt,  or 
sector,  the  ratio  of  water  to  air  openings  is  constant. 

— W.  F.  F. 

Filter-press.  H.  A.  Vallez,  Bay  City,  Mich. 
U.S.  Pat.  1.227,983,  May  29,  1917.  Date  of 
appl.,  Mar.  6,  1915. 

A  filter-press  comprises  a  number  of  filtering 
dements  mounted  upon  a  shaft  and  rotated  within 
i  casing.     The  cake  is  removed  from  the  filter 


elements  by  jets  of  water  in  the  upper  part  of  the 
casing  and  a  scraper  bar  attached  to  the  peripheries 
of  the  filter  elements  so  that  it  travels  in  close 
proximity  to  the  interior  of  the  casing.  The  cake 
falls  into  a  trough  which  extends  below  the  casing 
and  is  moved  to  a  central  discharge  opening  by 
oppositely  working  conveyors. — W.  II.  ( '. 

Evaporator.  A.  W.  Waern,  Assignor  to  Inter- 
national Process  Co.,  New  York.  U.S.  Pat. 
l,228,855,June5,1917.Dateofappl.,Aug.ll,1916. 
An  evaporator  for  recovering  soda  ash  consists  of 
a  tank  divided  into  two  chambers  by  a  longitudinal 
hollow  partition  open  at  each  end,  and  furnace 
gases  are  passed  through  "  baffle  wheels  "  which 
dip  into  and  are  rotated  in  the  liquid  in  each 
chamber.  The  discharge  opening  is  in  the  bottom 
of  the  hollow  partition  and  both  it  and  the  discharge 
pipe  are  provided  with  scrapers. — W.  H.  C. 

Leaching  apparatus.  U.  Wedge,  Ardmore,  Pa. 
U.S.  Pat.  1.229,839,  June  12,  1917.  Date  of 
appl.,  Mar.  1,  1915. 

Materia!,  to  be  leached  is  fed  by  a  rotating 
system  of  pipes  on  to  a  series  of  shallow  superposed 
pans,  each  having  a  false  bottom.  Two  discharge 
pipes  are  provided  for  each  pan,  connected 
respectively  to  the  spaces  above  and  below  the 
perforated  false  bottom.  Each  set  of  similar 
pipes  is  connected  by  valved  connections  to  a 
common  discharge  main. — W.  F.  F. 

Condensing  apparatus.  J.  J.  Brown,  Newark, 
N.J.  U.S.  Pat.  1,230,557,  June  19,  1917.  Date 
of  appl.,  July  31,  1914. 

The  non-condensable  vapour  from  a  surface 
condenser,  11,  is  discharged  by  the  conduit,  23, 
extending  into  the  condenser  and  restricted  at  the 
outer  end,  26.     The  condensed  liquid  is  discharged 
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by  the  annular  conduit,  25,  which  is  restricted  at 
a  point  adjacent  to  the  end  of  the  inner  conduit. 
Steam  is  injected  by  the  nozzle,  30,  to  compress 
the  non-condensable  vapour  in  the  restricted  end 
of  the  conduit,  23,  and  the  compressed  vapour, 
condensed  liquid,  and  condensed  water  are  mixed 
in  the  conduit,  21,  leading  to  an  air  and  condensed 
liquid  pump,  16. — W.  F.  F. 

Mixer  and  pulveriser.  K.  W.  Christian.  Man- 
chester, N.C.  U.S.  Pat.  1,230,672,  June  19, 
1917.     Date  of  appl.,  Apr.  21,   1917. 

A  casing  having  a  base  of  semi-circular  section  is 
provided  near  one  end  with  a  slotted  discharge 
opening.  Near  this  opening  the  sides  of  the 
cosing  are  connected  by  a  transverse  arch,  forming 
with  the  base  a  circular  opening,  within  which  a 
stationary  pulveriser  is  mounted  on  yielding 
supports.  The  portion  of  the  easing  between  the 
arch  and  the  opposite  end  forms  a  mixing  chamber, 
within  which  is  a  mixer  mounted  on  a  rotating 
shaft.  The  pulveriser  comprises  a  central  plate, 
to  which  are  secured  segmental  pulveriser  plates 
with  outstanding  pulveriser  arms.  The  material 
is  forced  through  the  pulveriser  by  the  miser. 

b  2 
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Cases  under  pressure  ;  Storing  of - 


Catalysts;  Process  of  regenerating .     X.  Sulz- 

berger,  X.-«  5Tork.  Eng.  Pat.  105,057,  Sept.  13, 
1916.  (Appl.  No.  12,990  of  1910.)  Under  Int. 
t'onv..   .Mar.  2l>.   1916. 

See  U.S.  Pat.  1,199,032  of  1910;  this  J..  1916,  1097.. 

Cooling  air.  liquids,   vapours,  gases,  and  the  like  : 

Apparatus  for .     E.  Josse  and  \\ .  I  lensecke, 

Charlottenburg,  Germany.  I'.s.  I'at.  L,228,930, 
June  5,  L917.     Date  of  appl,,  Oct.  28,  1811. 

See  Ft.  Pat.  136,244  of  L911  ;  this  J.,  1912,  479. 

Purifying  and  separating  finely-divided  substances  ; 

Method  of .     B.  Schwerin,  Assignor  to  Ges. 

fur  Elektro-Osniose,  Frankfort,  Germany.  U.S. 
I'at.  1,229,203,  June  5,  1917.  Date  of  appl., 
Jan.  5,  1912. 

Gee  Ft.  Pat.  438,183  of  1911  ;  this  J..  1912.  619. 

Separation  of  finely-divided  substances  from  coarse 

and     foreyin      matters;      Method     for .      B. 

Schwerin,  Assignor  to  Elektro-Osmose  A.-G. 
(Graf  Schwerin  Ges.),  Frankfort,  Germany. 
U.S.  Pat.  1,230,524,  .tune  19.  1917.  Date  of 
appl.,  May  13,  1915. 

SEE   Eng.   Pat.   7590  of   1915;  this  J.,    1915,   729. 

.  A.  Stephen- 
son. Assignor  to  Acetylene  Illuminating  Co., 
Lambeth.  I'.S.  Pat.  1,230,531,  June  19,  1917. 
Date  of  appl..  Nov.  7.  1916. 

SEE  Eng.  Pat.  106,406  of  1916  ;  this  J..  1917,  701. 

Steam  generation.  W.  A.  Bone  and  J.  W.  Wilson, 
Leeds,  and  ('.  D.  McCourt,  Assignors  to  Badiant 
Heating,  Ltd.,  London.  U.S.  Pat.  1,230.990, 
June  26,  1917.  Date  of  appl..  June  2:;,  1911. 
Renewed  Nov.  18,  1916, 

See  Eng.  Pat.  2101  of  1911  ;  this  J..   1912,   110. 

Combined  furnaces  and  gas  producers.     Eng.  Pat. 
106,r,i:',.     SeeTJA. 

Feeding  mechanism  for  shaft  furnaces  such  as  gas 

producers.     Eng.  Pat.  106,94:',.  .See  1 1  A. 

Compressing  chlorine  and  other  gases.     Eng.   Pat. 
106.722.     See  VII. 

Crucibles.     Eng.     Pat.      106.547.     See     VIII. 

Dry  kiln  for  drying  lumber  and  other  moisture- 
hearing  substances.     U.S.  Pat,  1,228,989.  See  1  X. 

Apparatus    and    process     for    drying.     U.S.     Pat. 
1,228,283.     See  XIXa. 

Outlet    or   extraction    pipes    of  filters.     Eng.    Pat. 
106,512.     See  XI Xb. 
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Coke;  Conditions  of  formation  of .    G.  Charpy 

and    M.    Godchot.     f'omptes   rend.,    1917,    164, 
906—908. 

A  METHOD  is  described  for  studying  the  coking 
properties  of  coals  quantitatively  and  also  the 
influence  of  temperature  on  the  coking  process. 
The  coal  under  test  is  powdered  to  pass  a  sieve  of 
120  meshes  and  exposed  to  an  atmosphere  satu- 
rated with  water  vapour  and  at  18° — 20°  C.,  so  as 
to  define  the  humidity  of  the  sample.  The  powder, 
compressed  under  a  pressure  of  5  kilos,  per  sq.  cm.. 
is  filled  into  a  tube  oi   lire,  lay  which  i~  secure  1> 

closed    at     tl in  is    with    iron    plate;.       The    tube 

and  contents  are  introduced  into  an  electrically 
heated  furnace  of  such  dimensions  thai  the  tem- 
perature  is   not   thereby   appreciably    depressed. 


Heating  is  continued  1  hour.  The  coke  is  pro- 
duced in  the  form  of  a  cylinder  12  mm.  in  diameter 
and  20  mm.  in  height,  which  can  readily  be 
subjected  to  a  compression  test,  the  result  of 
whi.h  is  taken  as  a  measure  of  the  quality  of  the 
coke  produced.  The  results  of  experiments  on 
three  kinds  of  coal  at  different  temperatures  are 
given.  The  compressive  strengths  in  kilos,  per 
sq.  cm.  are  the  mean  values  of  si\  determinations, 
t  he  extreme  values  of  «  hich  are  gi\  en  in  brackets  : 


eking 
temperature. 


St.  Eloy 
coal. 


B50    I 
800*0. 

I'M-.      C. 


19-85  (17,22) 
32-9  (29,  3«) 
38-7  (35,  42) 


Ferrleres 

coal. 


19-0  (17.  21) 
30-5  (21.  31) 
45-0  (42,  49) 


Nbyut 

coal. 


100  (94.  105) 
93-6  (80,  98) 
36-3  (88,  SO) 


The  variations  with  temperature  are  thus  much 
greater  than  the  experimental  error  and  are  not. 
it  is  interesting  to  note,  always  in  the  same  direction. 
On  modifying  the  methods  of  boating,  other 
changes  are  produced.  Thus  the  Noyant  coal,  if 
heated  for  a  time  at  650  ('.  followed  by  a  gradual 
rise  of  temperature  to  1000"  C,  gives  a  coke 
having  a  compressive  strength  of  130  kilos,  per 
sq.  cm.,  while  the  coke  from  the  St.  Eloy  coal  is 
not  appreciably  improved  by  the  same  treatment. 
The  authors  advocate  the  daterminat  ion  for 
each  coal  of  the  thermal  treatment  which  leads  to 
the  best  results  in  the  coke. — II.  J.  H. 

Carbonising  results  with  Glover-West  vertical  retorts 
at  Macclesfield.  J.  E.  Blundell.  Gas  J.,  1917, 
138,  106. 
The  yield  of  gas  from  a  Glover-West  vertical  gas 
retort  plant  has  been  increased  by  25%  by  passing 
steam  through  the  charge  in  the  retort.  In  test 
runs  with  a  mixture  of  Yorkshire,  Derbyshire,  and 
Staffordshire  coals  (volatile  matter  37,"  .ash  5 
vields  of  15,500  cub.  ft.  and  15.200  cub.  ft.  of  gas 
(tar-washed)  of  510  and  508  B.Th.U.  (gro 
respectively  were  obtained,  and  during  two  months 
the  yield  of  tar  was  15-7  galls,  and  of  ammoniaca] 
liquor  (10  oz.)  33'35  galls.  The  steam  is  supplied 
from  boilers  working  at  100  lb.  per  sq.  in.  pressure 
and  is  reduced  to  5 — 10  lb.  pressure  in  the  coke 
chambers,  to  each  of  which  it  is  admitted  through 
a  nozzle  of  J  in.  bore;  the  rate  of  discharge  of 
the  coke  is  reduced  10%.  It  is  important  that  the 
heating  of  the  retorts  be  SO  controlled  that  the 
highest  temperature  is  towards  the  lower  end  of 
the  carbonising  portion  of  the  retort,  otherwise 
the  carbon  dioxide  content  of  the  gas  is  unduly 
high.  Tests  have  indicated  that  by  increasing  the 
free  space  at  the  upper  or  outlet  end  of  the  retort. 
the  content  of  heavy  hydrocarbons  in  the  gas  i- 
increased. 

Cracking  of  petroleum  in  the  liquid  phase.     P.  Cri 

Met.  and  ('hem.  Eng..  1917,  16,  643—645. 
Tin:  method  recommended  consists  in  applying 
luat  to  the  petroleum  in  the  liquid  phase,  main 
taining  a  pressure  of  about  30  atmospheres,  and  a 
temperature  of  not  more  than  100  ('.  The  advan- 
tages of  this  method  over  cracking  in  the  vapOUI 
phase  are: — (1)  greater  yield  and  better  qualitj 
of  the  product:  (2)  selective  action  on  the  heavj 
hydrocarbons  with  freedom  from  further  cracking 
of  the  portion  in  the  vapour  phase  ;  (3)  the  gasoline 
is  removed  from  the  reaction  zone  a^  la-i  i>  it  i- 
formed:  (1)  high  heat  economy;  (5)  carbon  is 
deposited  in  the  suspended  condition  and  not  00 
the  walls  of  the  tubes  ;  (0)  high  oil  capacity  with 
small  plant  ;  (8)  perfect  temperature  control  : 
(9)  rapid  and  complete  absorption  of  heat  from  the 
furnace,  anil  (10)  convenient  continuous  or  inter- 
mittent working  of  the  process.  The  onlj  serious 
disadvantage  is  the  high  pressure  required  with 
possible  d.in. '.t  of  explosive  destruction  of  the 
apparatus. — \V.  II.  1'. 
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Liquid  fuels  ;  S pontayieous  ignition  temperatures  of 
.     H.  Moore.     Engineer,   1917,  561. 

The  spontaneous  ignition  temperature  (this  J., 
1917,  109)  can  be  used  as  a  means  of  deciding  the 
maximum     and     minimum     engine     compressions 
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suitable  on  petrol  and  Diesel  engines  respectively 
when  burning  any  given  liquid  fuel.  By  plotting 
the  calculated  values  of  temperature  and  com- 
pression pressure,  using  the  exponential,  r\  =1"35, 
a  curve  E  F  (see  fig. )  is  obtained  which  shows  the 
theoretical  maximum  compression  practicable  in 
a  petrol  engine,  and  which  is  also  the  minimum 
limit  for  the  compression  practicable  in  a  Diesel 
engine,  assuming  that  the  temperatures  repre- 
sent the  ignition  points  of  the  fuels.  As  several 
conditions  cause  interference  with  the  working  of 
this  rule,  the  practical  limits  do  not  coincide  with 
the  curve  E  F.  To  obviate  this  difference  the 
practical  curves,  C  D  and  A  B»  applicable  to 
engines  operating  on  the  constant  volume  and 
constant  pressure  cycles  respectively,  have  been 
constructed  from  the  results  of  engine  trials  on 
fuels  of  known  ignition  temperature.  By  the  use 
of  these  curves  the  compression  pressure  of 
internal  combustion  engines  can  be  directly  ascer- 
tained by  determining  the  ignition  point  of  a  fuel. 
Motor  spirits  of  petroleum  or  shale  origin  do  not 
vary  in  ignition  point  to  any  large  extent.  Benzol, 
alcohol,  kerosene,  and  naphthalene  possess  widely 
varying  ignition  points  which  make  adjustment  of 
the  engine  compression  advisable.  Fuel  oils  derived 
from  coal  tar  possess  high  ignition  points,  and 
mixtures  are  being  marketed  containing  petroleum 
oils  together  with  coal  tar  distillates.  Such  oils, 
if  suitable  as  regards  general  chemical  analysis, 
require  examination  as  to  ignition  point  ;  if  the 
ignition  temperature  be  high  it  will  be  necessary 
to  make  adjustment  on  Diesel  engines,  as  other- 
wise in  cold  weather  difficulty  in  starting  will  be 
experienced.  By  determining  ignition  points  of 
mixtures  of  kerosene  with  tar  oil  and  of  Mexican 
fuel  oil  with  tar  oil,  curves  of  ignition  point  against 
compression  have  been  constructed.  Mixtures 
containing  half  tar  oil  and  half  petroleum  products 
have  ignition  points  which  are  lower  than  the 
mean  of  the  values  for  the  two  constituents. 
The  admixture  of  a  small  quantity  of  either  oil 
to  the  other  causes  the  mixture  to  possess  an 
ignition  point  differing  widely  from  that  of  the 
main  constituent. — F.  W.  A. 

Cheap  production  of  alcohol.     Breckler.   See  XVIII. 

Patents. 

Waste  products  of  coal  and  other  fuels  ;  Conversion 

of into  inflammable  gas  for  consuming  smoke 

in  furnaces.  A.  E.  Shill,  S.  Diggle,  and  G.  B. 
Scott,  London.  .  Eng.  Pat.  100.775,  Nov.  24, 
1916.     (Appl.  No.  16,854    of  1916.) 

Smoke,  waste  gases,  and  the  like  are  withdrawn 


from  a  flue  by  means  of  a  steam  jet  operating  in 
a  pair  of  funnels  arranged  to  act  as  an  injector, 
and  the  mixture  of  steam  and  smoke  is  injected 
behind  and  above  the  fire  along  with  superheated 
steam,  producing  an  additional  carbon  monoxide 
flame  of  intense  heat. — J.  E.  C. 

Coke-ovens  ;    Regenerative .     J.  A.  Roelofsen, 

Harrogate.     Eng.  Pat.  106,905,  Aug.  10,  1916. 
(Appl.  No.  11,318  of  1916.) 

In  a  regenerative  coke-oven  the  coking  chambers 
are  arranged  side  by  side  and  are  heated  by  super- 
posed horizontal  flues,  e.  in  the  walls  between 
them.     Each   flue   is   provided    with   gas   supply 
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burner  nozzles,  /,  at  each  end,  which  are  used 
alternately.  The  air  supply  passes  through  an  air 
chamber,  i,  to  a  regenerative  chamber,  h.  of  known 
form.  The  heated  air  passes  through  a  horizontal 
flue,  g',  to  a  vertical  flue,  g,  which  communicates 
with  all  the  heating  flues,  e.  The  combustion  gases 
are  exhausted  through  the  opposite  flues,  g,  g', 
and  chambers,  h,  i.  until  these  are  heated  to  the 
required  temperature.  The  air  circulation  is  then 
reversed  and  the  opposite  set  of  burner  nozzles, 
;',  is  used.  When  gas  of  low  calorific  value,  such 
as  generator  or  blast-furnace  gas,  is  used,  the 
regenerators,  h,  are  placed  above  the  chambers,  i, 
and  an  additional  pair  is  provided  at  each  end 
through  which  the  gas  supply  is  passed  to  preheat 
it.— W.  F.  F. 

Coke-ovens  ;    Regenerative .      E.   Hurez,   Petit 

Couronne,  France.    Eng.  Pat.  107,178,  Jan.  26, 
1917.     (Appl.  No.  1344  of  1917.) 

In  a  regenerative  coke  oven  the  walls  are  formed 
of  flues,  each  adjoining  pair  of  flues  being  traversed 
simultaneously,  one  by  gases  in  intense  com- 
bustion, the  other  by  the  burned  gases,  the 
direction  of  flow  being  periodically  reversed. 
The  flues  are  separated  by  partitions  composed  of 
hollow  bricks  enclosing  a  heat-insulating  layer 
of  air  to  concentrate  the  effective  heat  within  the 
coking  chamber. — J.  E.  C. 

Retorts  employed  in  the  manufacture  of  illuminating 
gas  from  coal  ;    Minns  for  effecting  the  removal  of 

the    carbon    deposit    from .       W.    T.    Bark, 

Tenterden,  Kent.     Eng.  Pat.  106,910,  Aug.  21, 
1916.    (Appl.  No.  11,830  of  1916.) 

In  a  retort  for  the  manufacture  of  coal  gas,  the 
deposit  of  gas  carbon  is  removed  by  burning. 
The  bottom  of  the  retort  is  provided  with  refractory 
bricks  of  flat,  arch,  channel  or  other  shape,  forming 
a  longitudinal  air  conduit  communicating  with 
an  opening  in  the  door  and  extending  nearly  to  the 
farther  end  of  the  retort.  A  current  of  air  is 
drawn  through  the  conduit  into  the  retort  to  burn 
the  carbon,  and  the  combustion  products  are  with- 
drawn at  the  charging  end  of  the  retort.  A 
supplementary  door  may  be  provided  having  the 
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necessary  air  opening  and  a  sight  hole,  or  these 
may  be  formed  in  the  ordinary  door  and  closed 
uhi-n  not  in  use. — W.  F.  F. 

Vertical  [gas  retort]  bench.  P.  Plant  inga.  Cleve- 
land, Ohio.  U.S.  Pat.  1,228,475,  June  5,  1917. 
Date  of  appl.,  July  12.  1915. 

A  VERTICAL  retort  lunch  comprises  a  gas  pro- 
ducer, an  oven  beside  the  producer,  and  a  recuper- 
ator below  the  producer  and  oven,  the  whole 
forming  an  integral  masonry  structure.  Gas 
passes  from  the  top  of  the  producer  to  the  bottom 
of  the  oven,  and  the  products  of  combustion  pass 
from  the  top  of  the  oven  downwards  through  the 
recuperator,  in  the  opposite  direction  to  the 
secondary  air,  which  meets  the  gas  supply  at  the 
bottom  of  the  oven. — J.  E.  C. 

Furnaces     and     gas     producers;      Combined- 


R.  F.  llislop.  Paisley.  Eng.  Fat.  106,513, 
Mar.  24,  1916.  (Appl.  No.  4368  of  191-C.) 
A  gas  producer  forming  part  of  a  heating  furnace 
for  drying,  annealing,  or  melting,  heating  gal- 
vanizing baths,  enamelling  muffles,  or  steam 
boilers,  is  provided  with  a  special  arrangement 
of  secondary  air-supply  conduits.  Air  at  8 — 10  oz. 
pressure  is  preheated  by  passing  from  a  supply 
•lain  through  branch  pipes  and  conduits  in  the 
producer  or  furnace  walls  to  the  combustion 
chamber.  In  a  modification,  air  may  be  induced 
into  the  conduits  by  a  small  jet  of  air  or  steam 
at  40 — 80  lb.  pressure.  Air  at  8 — 10  oz.  pressure 
may  also  be  delivered  directly  to  the  combustion 
chamber. — W.  F.  F. 

Shaft  furnaces  such  as  gas  producers ;  Feeding 
mechanism  for  — ■ — .  Charging  apparatus  for  gas 
producers.  The  International  Construction  Co., 
Ltd.,  and  A.  Sahlin,  London.  Eng.  Pats,  (a) 
100.943  and  (b)  100,977,  Nov.  10,  1916,  and 
Mar.  19,  1917.  (Appl.  Nos.  16,125  of  1916  and 
3988  of  1917.) 

(a)  In  feeding  mechanism  for  shaft  furnaces  such 
as  gas  producers,  of  the  type  in  which  a  rotating 
hopper  is  provided  with  an  eccentric  inclined 
distributing  nozzle  projecting  into  the  furnace, 
the  nozzle  is  made  adjustable  in  length  to  com- 
pensate for  the  burning  off  of  the  extremity. 
For  example,  one  or  more  bars  resting  on  the 
lower  wall  of  the  nozzle  and  projecting  beyond 
the  outlet,  may  be  moved  forward  to  any  desired 
distance,  or  completely  withdrawn  for  renewal, 
by  screwed  rods  operated  from  outside.  The 
adjustment  may  be  effected  during  the  working 
of  the  apparatus,  (b)  The  feeding  apparatus 
described  in  (a)  is  combined  with  a  horizontal 
rotating  measuring  drum  for  the  fuel.  A  charge 
is  deposited  intermittently  on  the  fuel  bed,  and 
the  measuring  drum  and  feeding  mechanism  are  so 
geared  that  the  charges  are  not  fed  in  the  same 
position  during  successive  rotations  of  the  feeding 
nozzle.— W.  F.  F. 

Gas;     Manufacture    of  ■ 


J.  Bueb,  Dessau, 
Germanv.  U.S.  Pat.  1.228,879,  June  5,  1917. 
Date  of  appl..  Oct.   11.   1013. 

Coal  is  distilled  in  a  vertical  retort  at  a  tem- 
perature approximating  to  the  melting  point  of 
silica,  and  water  vapour  is  admitted  towards  the 
end  of  the  distillation,  whereby  water-gas  is 
generated  and  reacts  with  the  tar  remaining  in  the 
coke.— J.  E.  C. 

Gas  producer.     L.  F.  Burger,  Reloit.  Wis..  Assignor 

to    International    Harvester    Corporation.       l.S. 

Cat.    1,230,558,    June  0.    1917.     Date   of  appl., 

June  30.   1913. 

Is  a  gas   producer  a   tuyere   is   arranged    centrally 

on    the   top    of    a    generating    chamber.      A    fuel 

charger  is  fitted  within  the    tuyere    and    spaced 


apart  from  the  sides.  An  air  and  a  steam  pipe 
on  the  side  of  the  tuyere  communicate  with  the 
interior. — J.  E.  C. 


Fuel  gas  ;  Method  of  producing 


M.Sklovsky, 


Assignor  to  Deere  and  Co..  Moline,  111.  l.S. 
Pat.  1,229,338,  June  12,  1917.  Date  of  appL: 
Sept.  8,   1914. 

AlB  is  preheated  to  a  temperature  high  enough  to 
vaporise  fuel  oil  and  is  then  passed  through  a 
vaporising  chamber  at  a  high  velocity.  Erue]  oil 
is  introduced  into  the  stream  of  air,  and  the 
mixture,  in  correct  proportion,  passes  to  the 
combustion  chamber  at  a  velocity  sufficient  to 
prevent  backfiring  of  the  flame  into  the  vaporiser. 

—J.  E.  0. 

Hydrocarbon    gases;    Process    for     improving    the 

i/uulitii  ami  uicld  of .     J.  G.  Davidson  ami 

li.  \V.  Cord,  Vancouver,  H.C.  C.S.  Pat. 
1,229,0 12,  June  5, 1917. Date  of  appl..Nov.29. 191  5. 

THE  gas  is  subjected  to  the  action  of  a  high- 
tension  silent  electric  discharge  so  as  to  convert 
hydrocarbons  of  high  molecular  weight  into  those 
of  lower  molecular  weight,  and  increase  the  per- 
centage of  fixed  hydrocarbons  and  the  final  volume 
of  the  gas. — W.  It.  S. 

Hi  fining    liguids   and    gases;    Apparatus   for . 

J.  N.  Wingett,  Assignor  to  W.  A.  llaggott, 
Denver.  Colo.  U.S.  Pat.  1,229,189,  June  E 
1917.     Date  of  appl.,  June  21,  1915. 

Material  to  be  treated  is  fed  through  a  com- 
bustion chamber  to  an  inner  concentric  •treat- 
ment "  chamber  which  contains  a  hydrometer. 
Heavy  oil  is  automatically  discharged  through  a 
valve  in  the  bottom  of  the  treating  chamber,  which 
is  operated  by  electromagnetic  means  controlled 
by  the  vertical  movement  of  the  hydrometer  as 
the  density  of  the  oil  varies. — \V.  F.  F. 

Combustible  fluids  ;  Process  of  manufacturing . 

J.  R.  Rose,  Edgeworth,  l'a.  C.S.  Pat.  1.230,228, 
June  19,  1917.     Date  of  appl.,  Nov.  29,  1915. 

A  liquid  or  gaseous  hydrocarbon  is  injected  into 
a  generator  by  a  stream  of  hydrogen  under  pressure; 
a  liquid  hydrocarbon  of  a  different  series  is  also 
introduced  into  the  generator,  and  the  mixture  of 
the  three  fluids  is  subjected  in  the  generator  to 
the  action  of  highly  heated  refractory  material. 
The  resulting  gaseous  fuel  is  freed  from  carbon, 
scrubbed,  and  then  enriched  by  conducting  it 
through  liquid  hydrocarbon. — J.  E.  C. 

Motor  fuel  for  use  in  high-speed  internal  combustion 
engines.  W.  A.  Hall,  London.  Eng.  Pat.  106.876, 
June  16,  1916.     (Appl.  No.  8503  of  1916.) 

A  FUEL  suitable  for  use  in  high-speed  internal 
combustion  engines  consists  of  equal  parts  of  an 
uncracked  saturated  hydrocarbon  of  the  paraffin 
series  boiling  from  140°' C.  to  230°  C.,  and  a  partly 
unsaturated  hydrocarbon  spirit  produced  by 
cracking  as  described  in  Eng.  Pat.  24,491  of  1913 
(this  J.,  1915.  216).— W.  F.  F. 

Hydrocarbons  ;  Treatment  of .     H.  Rostin  and 

G.  F.  Forwood.  London.  Eng.  Pat.  107.034, 
May  15,  1916.  (Appl.  No.  6926  of  1916.) 
To  convert  hydrocarbons  of  high  boiling  points  into 
products  of  low  boiling  points,  the  heavy  hydro- 
carbon, in  the  form  of  vapour,  is  mixed  with 
hydrogen  sulphide  and  brought  into  c<  ntaci  with 
a  substance  such  as  heated  copper,  capable 
liberating  the  hydrogen  of  the  hydrogen  sulphide. 
The  nascent  hydrogen  combines  with  the  vapour- 
of  any  unsaturated  hydrocarbons  produced.  The 
copper  sulphide  produced  maj  be  treated  with 
gases  rich  in  hydrogen,  forming  hydrogen,  sulphide 
and  copper. — J.  IS.  O 
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Hydrocarbons;  Synthetic  production  of - 


L.  B. 


Cherrv,  Kansas  Citv,  Mo.  U.S.  Pat.  1,229,886, 
June  12,  1917.     Date  of  app].,  Feb.  21,  1916. 

A  hydrocarbon  of  a  relatively  high  gravity  is 
produced  from  one  of  comparatively  low  gravity 
by  subjecting  the  latter,  in  a  hot  vaporised  state, 
to  the  silent  discharge  of  a  high  frequency  bipolar 
oscillating  electric  current  in  the  presence  of  a 
heated  and  gaseous  hydrogen-supplving  agent. 

—J.  E.  C. 

[Paraffin  u-ax~\  candlestock.  R.  Philip.  Bofors. 
Sweden.  U.S.  Pat.  1,229,132,  June  5,  1917. 
Date  of  appl..  July  29,  1916. 

The  material  consists  of  paraffin  wax  and  salicylic 
acid,  with  or  without  the  addition  of  stearin. 

— C.  A.  M. 

Petrol  and  heavy  oils  ;  Process  and  apparatus  for 

employing in    internal    combustion    engines. 

J.  de  Ferry,  Paris.  Eng.  Pat.  106,963,  Jan.  31, 
1917.  (Appl.  No.  1573  of  1917.)  Under  Int. 
Conv.,  Nov.  14,  1916. 

Coke  oven  ;  Method  and  apparatus  for  regulating 
the   distribution   of  the   heating   gases   among   the 

heating  flues  of  a  regenerative .     L.  Wilputte, 

New  Eochelle,  N.Y.,  U.S.A.  Eng.  Pat.  106,953, 
Dec.  14,  1916.     (Appl.  No.  17,997  of  1916.) 

See  U.S.  Pat.  1,212,866  of  1917  ;  this  J.,  1917.  379. 

Carbon  monoxide  and  hydrogen  ;     Manufacture  of 

[a  mixture  of] .     R.  P.  Pietet,  Wilrnersdorf, 

Germany.  U.S.  Pat.  1,228,818,  June  5,  1917. 
Date  of  appl.,  July  1,  1912. 

See  Eng.  Pat.  16,373  of  1911  ;   this  J.,  1912,  805. 

Hydrocarbons  ;      Process    and    apparatus    for    Ihe 

conversion  of  heavy into  lighter  hydrocarbons. 

F.  Lamplough,  London.  U.S.  Pat.  1,229,098, 
June  5,  1917.     Date  of  appl.,  Dec.  16,  1912. 

See  Eng.  Pats.  19,702  and  28,101  of  1912  ;  this  J., 
1913,  743. 

Furnace  heated  by  gaseous  combustion.     Eng.  Pat. 
106,546.     See  I. 

Method  and  apparatus  for  generating  combustion 
products  under  pressure.  Eng.  Pat.  106,579. 
-See  I. 

Furnaces  for  steam  generators.    Eng.  Pat.  106,707. 
See  I. 

Furnace  for  pulverous  fuel.     U.S.  Pat.   1,229,685. 
See  I. 

Process   of   employing   heat   for   the   production   of 
power.     U.S.  Pat.  1,230,417.     See  I. 

Combined  tar  dehydration  and  ammonia  dis- 
tillation plant.     Eng.  Pat.   106,642.     See  III. 

Manufachire  of  toluol.  U.S.  Pat.  1,230,087.  See  III. 

Process  for  obtaiyiing  pigments,  especially  black 
pigments,  from  lignite.  Ger.  Pat.  297,111. 
See  XIII. 

Production  of  sojt  from  hydrocarbons.      Ger.   Pat. 
297,266.     See  XIII. 


IIb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;     LIGHTING. 

Chemistry  of  icood.  Methods  and  results  of  analysis 
of  some  American  species.  Discussioii  of  methods 
and  results.    Schorger.    See  V. 


Patents. 

Peat  and  the  like;   Preparing ■  for  distillation. 

W.    L.    St.    J.    Prioleau,    London.       Eng.    Pat. 
106,636,  Apr.  14,  1916.     (Appl.  No.  5512  of  1916.) 

Apparatus  for  obtaining  volatile  products  from 
carbonaceous  materials  containing  a  considerable 
quantity  of  moisture,  comprises  an  upper  enclosed 
compartment  acting  as  a  preliminary  drying 
and  heating  appliance,  and  a  lower  closed  retort 
in  which  distillation  is  completed.  The  material 
traverses  the  upper  section  by  means  of  a  con- 
veyor belt  and  scrapers  and  is  then  fed  into  the 
lower  section  along  which  it  is  transported  by  a 
screw  conveyor.  The  vapours  evolved  are  with- 
drawn at  successive  points  in  both  sections  and 
separately  condensed. — J.  E.  C. 

Filament  ;  Ductile  — — .  O.  M.  Thowless,  Assignor 
to  A.  J.  Thowless,  Newark,  N.J.  U.S.  Pat. 
1,226,925,  May  22, 1917.  Dateof  appl.,Aug.9,1915. 

A  body  of  refractory  metal  powder  is  sintered 
at  a  high  temperature  in  an  atmosphere  of  hydro- 
gen and  the  vapour  of  a  halogen  salt  of  tungsten, 
so  that  the  metal  contained  in  the  halogen  salt 
permeates  and  fills  up  the  spaces  between  the 
particles  of  metal  powder.  The  heating  is  con- 
tinued until  the  whole  mass  is  formed  into  a  solid 
body,  which  is  worked  into  a  fibrous  structure  and 
reduced  to  a  filament. — B.  N. 

Self-lighting    gas    mantles ;      Production    of . 

J.  G.  Gottv,  Jacksonville.  Fla.,  Assignor  to 
Gotty  Gas  Lighting  Co.  U.S.  Pat.  1,227,259, 
May  22,  1917.    Date  of  appl.,  Aug.  29,  1916. 

A  composition  containing  platinum  black  and 
finely-divided  particles  of  platinum  as  a  catalytic 
agent,  with  a  solvent  comprising  alcohol,  glycerol, 
and  dextrose,  is  used  for  making  self-lighting  gas 
mantles. — B.  N. 

Incandescence  lamps  ;  Method  of  making  [electric] 

.        W.    D.    Coolidge,   Schenectady,   N.Y., 

Assignor  to  General  Electric  Co.  U.S.  Pat. 
1,230, 869,  June26,1917.  Dateof  appl.,Nov.7, 1910. 

See  Eng.  Pat.  16,530  of  1907  ;    this  J.,  1908,  496. 

Neon-tube.  G.  Claude,  Boulogne-sur-Seine,  France. 
U.S.  Pat,  1,231, 4S4,  June  26,  1917.  Date  of 
appl.,  June  16,  1915. 

See  Eng.  Pat,  8312  of  1915  ;    this  J.,  1915,  1005. 

Furnace  for  making  products  electrically  and  means 
for  facilitating  discharge  of  the  sa7ne.  Furnace  for 
electrically  making  products  and  means  for  heating 
discharged  products.  U.S.  Pats.  1,227,068  and 
1,227,069.     See  XL 


IH.— TAR   AND   TAR    PRODUCTS. 

Phenol  ;  Determination  of in  crude  carbolic  acid 

and  tar  oils.     J.   M.   Weiss  and  C.   R.  Downs. 
J.  Ind.  Eng.  Cheni.,  1917,  9,  569—580. 

The  oil,  if  dirty,  should  be  distilled  in  a  copper 
tar-still,  and  the  weight  of  total  distillate  recorded. 
Extraction  of  the  acids.  A  weight  of  oil  containing 
300  to  350  grms.  of  acids  is  shaken  with  about 
300  c.c.  of  20  %  sodium  hydroxide  solution,  the 
mixture  allowed  to  stand  15  to  30  mins.,  and  the 
aqueous  layer  drawn  off  into  another  separating 
funnel.  The  residual  oil  is  shaken  successively 
with  3  more  portions  of  200  c.c.  each  of  the  alkali 
solution  and  the  alkaline  extracts  are  added  to  (he 
first  extract.  In  the  case  of  crude  acid  300  to 
350  grms.  is  dissolved  in  800  c.c.  of  the  sodium 
hvdroxide  solution,  which  is  then  treated  as  ab«H  e. 
Should  the  acids  be  tarry  they  must  be  disdlled 
before  being  dissolved  in  the  alkali  solution. 
Purification    of   the    carbolaie.     The    united    alkali 
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extracts  are  extracted  with  five  successive  portions 
of  100  c.c.  of  pure  benzene,  the  benzene  extracts 
washed  twice  with  50  c.c.  of  water,  and  the 
washings  added  to  the  carbolate  solution,  which 
is  then  gently  boiled  until  free  from  any  odour  of 
benzene.  Any  odour  of  creosote  at  this  stage 
indicates  insufficient  washing  of  the  solution. 
Acidification.  The  purified  carbolate  is  treated 
in  a  separating  funnel  with  25  %  sulphuric  acid 
(sp.  gr.  1-21),  the  temperature  being  kept  below 
40°  C.  during  t In-  acidification,  and  care  being 
taken  to  add  not  more  than  a  slight  excess  (5  to 
10  c.c.)  of  the  acid.  The  funnel  is  allowed  to 
stand  until  the  lower  layer  of  sodium  sulphate 
solution  is  clear  (3  to  4  hours),  and  this  layer  is 
then  drawn  off.  and  extracted  three  times  with 
successive  portions  of  100  c.c.  of  pure  benzene. 
The  benzene  extract  is  shaken  with  two  or  more 
portions  of  25  c.c.  each  of  20%  sodium  hydroxide 
solution,  the  alkali  extract  heated  to  expel  benzene, 
and  rendered  slightly  arid  with  sulphuric  acid, 
and  the  separated  acids  added  to  the  main  portion 
of  acids.  The  weight  Of  the  total  quantity  of  wet 
acids  obtained  is  then  recorded.  Fra-lional 
distillation.  This  is  effected  in  a  500  c.c.  round- 
bottomed  short  decked  ila-k.  which  is  connected 
with  a  standard  12-pear  -till  head,  and  a  Barret! 
trough  type  condenser  with  a  li  1  -in.  tube.  The 
thermometer  should  be  graduated  from  170  to 
225  C.  in  J    C.  and  should   be  accurate  to  j    C. 

when  totally  immersed.  Its  dimensions  should  be 
as  follows:— Total  Length,  less  than  380  nun.:  bulb 
length,  20  to  25  mm.:  170  mark  to  bottom  of 
bulb.  70  to  80  mm.:  scale  length  ITU  —225  ('.. 
270—280  mm.  :  stem  diameter,  5  to  7  mm.  :  and 
bulb  diameter,  I  to  5-5  mm.  The  tla-k  i-  sup- 
ported over  a  burner  on  I  in.  asbestos  board  6  in. 
square,  with  an  opening  8*6  in.  in  diameter  in  the 
middle,  and  it  is  surrounded  i'>  a  circular  asbestos 
shield  about  31  in.  high,  whilst  a  piece  ol  asbestos 

board  with  a  hole  cut  for  the  neck  of  the  flask 
forms  the  top  of  the  screen.      Mode  of  distillation. 


The  distillation  is  carried  out  at  the  rate  of  one 
drop  per  sec.  the  distillate  being  received  in  a 
separating  funnel  until  tin-  temperature  has 
reached  170°  C.  The  distillation  is  then  inter- 
rupted, and  sufficient  salt  is  added  to  the  contents 
of  the  separating  funnel  to  cause  any  acids  presold 
to  rise  to  the  surface.     These  are  separated  and 
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returned  to  the  distillation  flask,  which  is  then 
weighed  so  as  to  obtain  the  weight  ol  drj  acids. 
The  distillation  is  now  renewed,  the  first  dropsa 
acid  and  water  being  collected  in  a  small  separating 
funnel,  and  when  the  la-t  drop  of  water  has 
distilled,  the  distillate  up  to  190  C.  i-  received  D 
a  -mall  weighed  Bask,  into  which  is  also  introduced 
the  arid  separated  from  the  first  drop-  ol  distillate. 
\  second  fraction  (190  to  202  ('.)  is  collected 
a  25o  cc.  flask,  and  at  202  ('.  the  distillation  Baa* 
is  replaced  by  this  flask.  This  fraction  is  now 
redistilled,  after  drying  the  condenser  tube,  ana 
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the  distillate  is  collected  in  the  weighed  flask 
containing  the  first  fraction  (to  190'  C).  The 
distillation  is  continued  up  to  197"  C,  and  the 
flask  containing  the  combined  fraction  is  weighed 
and  kept  well  closed.  Testing  the  fraction.  The 
sp.  gr.  is  determined  by  means  of  a  Westphal 
balance,  and  the  solidifying  pt.  as  follows  : — The 
fraction  is  poured  into  a  test  tube  5  to  G  in.  long 
by  1  in.  internal  diameter  so  as  to  form  a  layer 
of  2  in.  This  tube  is  clamped  vertically  to  a  depth 
of  3  in.  in  a  beaker  containing  500  to  (500  c.c.  of 
water.  A  standard  0° — 80  ~~  C.  thermometer  ac- 
curate to  at  least  0-1°  C.  is  clamped  with  its  bulb 
in  the  centre  of  the  test-tube  0-5  in.  from  the 
bottom,  and  the  liquid  is  stirred  with  a  wire 
Bgitator  surrounding  the  thermometer.  The 
approximate  solidifying  pt.  is  taken,  the  contents 
of  the  tube  remelted,  the  water  in  the  beaker  brought 
to  a  temperature  4v>  to  5-5  =  C.  below  the  approx- 
imate solidifying  pt..  and  a  fresh  determination 
is  made  with  constant  stirring  until  the  maximum 
rise  of  temperature  is  obtained.  Identical  results 
should  be  obtained  in  duplicate  tests.  From  the 
values  obtained  for  the  solidif.  pt.  and  sp.  gr.,  the 
phenol  content  may  be  ascertained  by  referexii  e 
to  the  annexed  curves.  If  they  do  not  fall  within 
the  determination  area  it  is  best  to  mix  the 
fraction  with  pure  phenol  (solidifying  pt.  at  least 
40'4:  C),  so  as  to  bring  the  tests  within  the 
range. — C.  A.  M. 


Mapleicood  creosote  ;     Toxic  action  of  ■ 


and  of 


some  of  its  constituents  and  derivatives  on  a  wood- 
destroying  fungus.  E.  J.  Pieper.  S.  P.  Acree, 
and  C.  J.  Humphrev.  J.  Ind.  Eng.  Chem.,  1917, 
9,  506 — 509. 

Cultures  of  Fomes  annosus  were  made  on  nutrient 
agar  to  which  had  been  added  measured  quantities 
of  maplewood  creosote   (this  J.,  1917,  638)  or  of 
constituents     thereof.      It     was    found     that     the 
creosote  had  a  high  toxic  coefficient,   practically 
identical  with  that  of  beechwood  creosote,  whic  h 
it  also  closely  resembles  in  composition.    The  toxic 
action  is  due  to  the  presence  of  carbocyclic  com- 
pounds  containing   free   hydroxyl    groups  or  the 
1  corresponding  methoxyl  groups.      The   growth   of 
the  fungus  was  prevented  by  005%  of  the  alkali- 
;  soluble  portion  of  the  creosote,  which  is  thus  twite 
'as  toxic  as  the  creosote  itself,  four  times  as  toxic 
j  as  the  neutral  oil.  and  seven  times  as  toxic  as  coal- 
jtar  creosote.     The   lethal   doses   of   the   fractions 
distilling  at  195°  to  230°  C.  and  230°  to  265°  C. 
:  were  practically  the  same  as  in  the  case  of  the  creo- 
sote, but  the  fraction  of  higher  b.pt.  was  somewhat 
!more    toxic     than    the    fraction    of    lower    b.pt. 
This  was  due  to  the  greater  proportion  (80  to  85  %) 
of  phenols  in  the  higher  than  in  the  lower  fraction 
(08  to  70%).    The  higher  fraction  consists  mainly 
■of  trihydric  phenols,   notably  the   dimethyl   ether 
of  pyrogallol  and  its  homologues,  whilst  the  lower 
fraction  largely  consists  of    mono-  and    di-hydric 

I 'phenols,  especially  cresol,  guaiacol,  and  creosol. 
— C.  A.  M. 
Condensations   in   the  aromatic  series  by  means  of 
heat.     H.   Meyer  and  A.   Hofmann.      Monatsh. 
Chem.,  1916,   37,  681—722.     Z.  angew.    Chem., 
1917,  30,  Ref.,  134—135. 
The  vapours  of  the  substances  under  investigation 
were  heated  to  700° — 800°  C.   by  an  electrically 
leated  platinum  wire.     Toluene  yielded  dibenzyl 
it   a    dull   red   heat,   and.   at   a   bright    red   heat, 

iitilbene  with  some  anthracene  and  a  substance 
:iving  terephthalic  acid  on  oxidation.  At  the 
ower  temperature  p-xylene  gave  p-dixylyl  and 
products  oxidising  to  terephthalic  and  p-toluic 
itcids,  and  gave  p-dimethylstilhene  at  the  higher 
emperature.  Mesitylene  and  ethylbeuzene  yielded 
limesityl  and  stilbene  respectively.  Dibenzyl  gave 
arge    quantities    of    anthracene,    some    stilbene, 


very  little  toluene,  and  no  phenanthrene.  Fluorene- 
was  obtained  from  diphenylmethane,  benzalde- 
hyde  and  benzene  from  benzophenone,  carbazole 
from  diphenylamine,  and  naphthalene  from  a- 
dinaphthylamine.  Naphthalene  when  heated  at  a 
dull  red  heat  yielded  principally  jSjS-dinaphthyl 
with  a  little  of  the  aa-isomer  ;  at  a  higher  tem- 
perature the  yield  of  the  latter  was  increased. 
Diphenyl  yielded  4.4'-diphenylbiphen\i.  The  so- 
called  "  crackene  "  isolated  from  the  red  tarry 
substance  obtained  in  the  "  cracking  "  process, 
is  not  identical  with  either  benzerythrene  or  4.4'- 
diphenylbiphenyl.  but  yields  picene  on  purifica- 
tion. Pure  benzerythrene  and  picene  dissolve  in 
concentrated  sulphuric  acid  to  colourless  solutions  ; 
the  green  coloration  used  as  a  test  is  due  to  im- 
purity.— F.  C.  T. 


Phenyl-a-naphthylami)ic  ;    Preparation  of  ■ 


.    M. 

Katavama.     Kogvo-Kwafteku-Zasshi  (J.  Chem. 
Ind.,  Tokyo),  1917,  20,353—365. 

Streiff's  method  of  preparing  phenyl-a-naphthyl- 
amine  by  combination  of  a-naphthylamine  hydro- 
chloride and  aniline  is  tedious  and  gives  a  relatively- 
poor  yield.  The  author  made  experiments  to  ascer- 
tain the  most  suitable  conditions  for  preparing 
the  base  by  Friedlander's  method  of  condensing 
aniline  with  a-naphthol  in  presence  of  a  dehyTdrating 
agent.  Under  the  following  conditions  a  yield  of 
64%  of  the  theoretical  quantity  of  phenyl-a- 
naphthylamine  (calculated  on  the  a-naphthol 
used)  is  obtained.  An  intimate  mixture  of  a-naph- 
thol (1  mol.),  aniline  (2  mols.),  and  calcium  chloride 
(1  mol.)  is  placed  in  an  autoclave,  which  is  heated 
for  10  hours  at  300°  C.  The  product  is  treated 
with  boiling  water  to  remove  calcium  chloride, 
with  hydrochloric  acid  to  remove  uncombined 
aniline,  and  with  caustic  soda  to  remove  uncom- 
bined a-naphthol.  and  is  then  distilled  in  vacuo 
in  a  current  of  carbon  dioxide  or  hydrogen.  After 
crystallising  from  alcohol,  the  phenyl-a-naphthyl- 
amine  melts  at  60*  C. 

Secondary     arylamines     from     primary     amines  ,- 

Separation   of .      J.   Thomas.      Chem.   Soc, 

Trans.,  1917,  111,  562—572. 

The  method  is  based  on  the  observation  that  if  a 
crude  preparation  of  a  secondary7  arylamine,  e.g., 
ethyl-o-toluidine,  be  heated  with  ethyl  oxalate, 
no  combination  with  the  secondary  amine  takes 
place  but  that  any  primary  amine  present,  e.g., 
unchanged  o-toluidine.  readily  reacts  with  the 
oxalic  ester  at  the  boiling  point,  giving  a  mixture 
of  o-tolyloxarnic  ester  and  di-o-tolyloxamide  in 
proportions  depending  on  the  duration  of  heating  ; 
the  ethyltoluidine  can  then  be  readily7  separated 
by  fractional  distillation  from  the  high-boiling 
products  of  the  reaction  of  the  toluidine  with  the 
oxalic  ester.  In  practical  use,  the  mixture  of 
secondary  and  primary  amines,  distilled  once  to 
separate  other  impurities  and  containing  about 
13  °0  of  primary  amine,  is  heated  for  4 — 6  hours 
with  30  %  of  its  weight  of  oxalic  ester,  and  the 
product  fractionated.  The  fraction  distilling  up 
to  200°  C.  contains  chiefly  the  excess  of  oxalic 
ester  but  contains  also  some  of  the  base  ;  the 
ethyltoluidine  distilling  at  200°— 230 ;  C.  contains 
about  3%  of  the  primary  amine,  which  ma\  be 
reduced  to  less  than  1  %  by  a  second  treatment 
with  oxalic  ester.  In  the  case  of  secondary  aryl- 
amines which  are  not  readily  separated  from 
ethyl  oxalate  by  distillation,  owing  to  similarity 
of  boiling  points,  butyl  oxalate  may  be  used  with 
satisfactory  results.  The  method  has  been  em- 
ployed also  for  the  purification  of  cthylaiuiiiie. 
ethvl-p-toluidine,  and  monomethylaniline.  in  the 
last  case  with  the  use  of  butyl  oxalate.  It  is  like- 
wise applicable  for  removing  primary  amines  from 
tertiary  bases. — J.  F.  B. 
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[Atithraquiyione  dcrivath'es  ;]  Reduction  [of ]  in 

concentrated  sulphuric  acid  solution  by  means  of 
aluminium  powder.  A.  Kckert  ami  R.  Pollak. 
Monatsh.  Chem.,  1917,  38.  11 — 17.  J.  Chem. 
Soc,  1917,  112,  i.,  345—311'.. 

The  authors  have  studied  the  reaction  described 
in  Ger.  Pats.  190,656  and  201,542,  by  which 
anthraquinone  derivatives  are  reduced  in  con- 
centrated sulphuric  acid  solution  by  either  copper 
or  aluminium  powder.  In  order  to  carry  out  the 
reduction,  the  substance  is  dissolved  in  20 — 30 
times  its  weight  of  concentrated  sulphuric  acid, 
and  to  the  well-cooled  mixture  one-fifth  of  the 
weight  of  substance  of  aluminium  powder  is  slowly 
added  with  continuous  shaking  and  cooling.  The 
end  of  the  reaction  is  indicated  by  foaming.  When 
the  reduction  is  complete,  the  mixture  is  poured 
into  cold  water  and  the  product  extracted  with  a 
suitable  solvent.  In  this  way.  anthraquinone  has 
been  reduced  to  antlyjaquinol  and  anthrone  ;  benzo- 
phenone  to  (9-benzpinacolin  ;  benzoylbenzoie  acid 
to  the  dilactone  of  dihydroxytetraphenylethane- 
dirarboxylic  acid.  If  the  reduction  is  effected  with 
the  further  addition  of  acetic  acid  or  benzoic  acid 
or  their  anhydrides,  the  products  are  either  the 
diacetyl  or  dibenzoyl  derivatives  of  the  reduced 
substance.  Acridone  cannot  be  reduced  by  the 
above  method.  p-Chlorobenzoylbenzoic  acid  when 
reduced  by  aluminium  powder  yields  the  corres- 
ponding dilactone.  When  the  dilactone  of 
dihydroxytetraphenylethanediearboxylic  acid  is 
heated  with  20  %  fuming  sulphuric  acid  for  three 
hours  at  180°  C.,  it  is  converted  into  sulpho-/3- 
anthraquinonecarboxylic  acid. 

Patents. 

Tar   dehydration    and   ammonia    distillation    plant  ; 

Combined .     F.    L.    Ball.    Maidstone,    and 

H.  K.  Uiller,  Westminster.     Eng.  Pat.  106,642, 
May  16,  1916.     (Appl.  No.  6974  of  1916.) 

An  apparatus  for  separating,  dehydrating,  or 
distilling  emulsions,  solutions,  or  mixtures  of 
liquids  of  different  specific  gravity,  such  as  tar, 
or  debenzolising  oil  and  other  like  fluids,  or 
solutions  of  gases  such  as  ammoniacal  liquor,  etc. 


The  still  is  heated  by  direct  fire,  and  is  de- 
signed so  that  priming  or  frothing  is  avoided. 
Vertical  "staggered"  deflector  plates,  F,  form 
zigzag  channels  in  the  still,  and  the  tops  of 
hollow  cast  iron  heat  dispersers.  G,  placed  in  the 
channels,  form  tables  on  which  the  heated  liquid, 
I,  is  spread  in  a  thin  film  :  the  vapours  escape  by 
the  pipe,  I>.  The  temperature  of  the  liquid 
entering  from  B  is  progressively  raised  until  it 
reaches  the  outlet,  C.  so  that  the  vapours  are 
hi. rated  fractionallv.  The  fire  gases  pass  through 
flues,  E,  beneath  the  still.— F.  \V.  A. 


Distilling    coal-tar   on    coal-tar   pitch    and   products 

derived  therefrom  ;  Method  of .     P.  ('.  Keilly, 

Indir.napolis.  Ind.      U.S.  Pat.  1.230.7S2,  June  19, 
1917.      Date  of  appl.,  Mar.  28,  1914. 

Coal-tar  or  coal-tar  pitch  is  heated  to  about 
1000°  F.  (about  540  ('.)  in  a  still,  which  is  raised 
to  an  even  temperature  over  its  entire  surface  by 
a  heated  atmosphere.  Dry  coke  is  left  as  residue 
in  the  still,  and  the  products  of  distillation  com- 
prise an  orange-coloured  mass  waxy  at  70°  F. 
(21°C.)  and  a  hard  garnet -coloured  product,  brittle 
at  70°  F.  and  of  sp.  gr.  not  less  than  1-22. — F.  \\  .  A 


Toluol;     Manufacture     of - 


.  O.  B.  Evans, 
Assignor  to  The  United  Gas  Improvement  Co., 
Philadelphia.  Pa.  U.S.  Pat.  1,230.087,  Juno  12, 
1917.     Date  of  appl.,  Feb.  24.  1915. 

Naphtha  "  of  gas-drip  origin "  is  heated  to  a 
temperature  sufficiently  high  to  increase  materially 
the  percentage  of  toluene,  in  a  chequer-brick 
chamber  preheated  by  internal  combustion  of 
water-gas,  and  the  toluol  is  recovered  from  the 
mixture  of  hydrocarbon  gas  and  toluol  vapour 
produced. — F.  W.  A. 

Aromatic  hydrocarbon  hydroxy  compounds  ;   Cyclic 

process  of  making .     L.  M.  Dennis,  Ithaca, 

N.Y.  U.S.  Pat.  1,227,894,  Mav  29,  1917. 
Date  of  appl..  July  11.  1916. 

Hydroxy  derivatives  of  aromatic  compounds, 
e.g.,  phenol,  are  obtained  by  a  cyclic  process  by 
the  interaction  of  an  aqueous  solution  of  an 
aromatic  sulphonic  acid  free  from  sulphuric  acid, 
e.g.,  benzenesulphonic  acid,  with  the  alkali  salt  of 
a  hydroxy  compound,  e.g..  sodium  phenoxide. 
thus  producing  the  free  hydroxy  compound,  e.g., 
phenol,  and  the  alkali  salt  of  the  sulphonic  acid  : 
fusion  of  the  latter  with  alkali  hydroxide  gives 
alkali  phenoxide.  which  is  used  again  as  above 
described.— F.  W.  A. 

Sulphonic    acid   from    sulphuric    arid  :    Method   of 

separating   aromatic and   of  obtaining   it   in 

solid  form.  L.  M.  Dennis.  Ithaca,  N.Y.  I  B, 
Pat.  1,228,414,  June  5,  1917.  Date  of  appl., 
Nov.   20,    1916. 

The  sulphonic  acid  of  an  aromatic  hydrocarl>on, 
e.g.,  naphthalene-/3-sulphonic  acid,  is  separated 
from  sulphuric  acid  and  obtained  in  solid  form  l»> 
treating  the  mixture  with  a  warm  organic  solvent. 
e.g.,  toluene,  and  cooling  the  separated  solution  of 
the  sulphonic  acid. — F.  W.  A. 

Sulphonic   acid   of  a    hydrocarbon    of  the   aromatic 

series  ;  Method  of  separating  a from  stilphuri'- 

acid  and  concerting  lite  sulphonic  acid  into  a  salt. 
L.  M.  Dennis.  Ithaca,  N.Y.  U.S.  Tat.  1.229,593. 
June  12,  1917.     Date  of  appl.,  Nov.  6,  1910. 

An  aromatic  sulphonic  acid,  e.g.,  benzenesulphonic 
acid,  is  extracted  from  its  mixture  with  sulphuric 
acid  by  means  of  an  insoluble  organic  solvent 
e.g.,  benzene,  the  solution  is  treated  with  watei 
and  the  aqueous  solution  is  treated  with  a  suit- 
able compound  to  form  a  salt  of  the  sulphonic 
acid.— F.  W.  A. 

Treatment    of   hydrocarbons.     Eng.    Pat.    107 
See  Ha. 

Synthetic   production    of  hi/drocarbons.     U.S.    Pat. 
1,229,886.     See  II A. 


IV— COLOURING  MATTERS  AND  DYES. 

Dicuo-oxides  (diaeophenols) ;     Constitution  of — 

11.      (i.  T.   .Morgan  and    II.    P.  Tomlins.     Chem. 
Soc.    Trans.,    1017,    ill,    107—506.      (Set 
this  .1..   11115.  653.) 
The  sulphonic  acids  of     he  o-,  m-,  and  p-*ndno 
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phenols  yield  diazo-derivatives  crystallising  with 
1  mol.  of  water.  The  o-diazo-derivative  and  its 
salts  are  yellow  substances  in  which  internal 
condensation  has  taken  place  between  the  phenolic 
and  diazo-groups,  leading  to  an  o-diazo-oxide 
which  may  alternatively  be  represented  as  an 
o-quinonediazide.  The  diazo  derivative  of  p- 
aminophenolsulphonic  acid  is  a  colourless  internal 
diazonium  sulphonate  which  gives  yellow  salts  on 
the  addition  of  1  mol.  of  an  alkali  or  organic  base  ; 
these  salts  are  p-diazo-oxide  or  p-diazo-quinone 
derivatives.  The  m-diazo-derivative  is  an  internal 
diazonium  sulphonate,  colourless  when  pure,  but 
far  less  stable  than  the  p-derivative.  On  the 
addition  of  an  alkali  or  organic  base  it  shows  no 
tendency  to  form  salts  of  the  m-diazo-oxide  type, 
but  decomposes  rapidly  with  evolution  of  nitrogen, 
and  the  decomposition  product  (resorcinol-4- 
sulphonic  acid)  couples  with  the  still  undecomposed 
diazonium  sulphonate  to  form  an  azo  dyestuff. 

—J.  F.  B. 

Patents. 

Soluble  colour  compound.  W.  Beckers  and  I. 
Dreyfus,  Brooklyn,  N.Y.,  Assignors  to  W. 
Beckers  Aniline  and  Chemical  Works.  U.S.  Pat. 
l,228,089,May  29,1917.  Date  of  appL.July  6,1914. 

A  neutral  alkali  chromate  is  dissolved  in  glucose, 
heated  until  no  chromic  acid  is  present,  and  a 
solution  of  a  mordant  colour  is  added  to  obtain  a 
compound  of  the  mordant  colour  soluble  in  neutral, 
alkaline,  and  acidulated  water. — F.  W.  A. 

Acridine  series  ;    Cadmium  compounds  of  the > 

and  a  process  of  making  the  same.  P.  Hussy  and 
M.  Hartmann.  Assignors  to  Soc.  Chem.  Ind.  in 
Basle,  Switzerland.  U.S.  Pat,  1,228,926,  June 
5,  1917.    Date  of  appl.,  Apr.  7,   1917. 

An  acridine  dyestuff  alkylated  at  the  acridine 
nitrogen  is  treated  with  a  soluble  cadmium  salt  in 
presence  of  a  solvent.  The  cadmium  compound  of 
2.7-dimethyl-3.6-diaminoacridine  methylated  at 
the  acridine  nitrogen  is  specially  claimed. — F.W.A. 

Silver  compound  of  the  acridine  series  [disinfectant] 
and  process  of  making  same.  U.S.  Pat.  1,227,624. 
See  XIXb. 

Manufacture  of  ureas  and  thioureas  of  the  naph- 
thalene series.      Eng.   Pat.   20,192.     See  XX. 
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Wood  ;      Chemistry     of  ■ 


I.  Methods  and 
results  of  analysis  of  some  American  species. 
II.  Discussion  of  methods  and  results.  A.  W. 
Schorger.  J.  Ind.  Eng.  Chem.,  1917,  9,  556 — 566. 

The  following  mean  results  were  obtained  in  the 
analysis  of  seven  kinds  of  American  wood,  four 
samples  of  each  being  taken  : — 


The  water-soluble  portion  of  the  western  larch 
consisted  largely  of  a  galactan,  apparently 
(C6H10O5).,6,  which  yielded  only  galactose  on 
hydrolysis.  Wood  cellulose  probably  consists  of 
definite  compounds  of  hexosans  with  varying 
proportions  of  pentosans.  In  this  paper  cellulose 
is  defined  as  the  residue  left  after  alternate  treat- 
ment with  chlorine  and  sodium  sulphite  up  to  the 
point  where  the  chlorine-sulphite  colour  reaction 
ceases.  Hard  woods  may  be  sharply  differentiated 
from  conifers  by  the  pentosan  content  of  the 
cellulose.  Thus  the  amount  of  pentosans  in  the 
cellulose  from  conifer  woods  varied  from  5  to  10  %, 
and  in  that  from  hard  woods  from  24  to  28%. 
Douglas  fir  contained  the  largest  amount  of 
methylpentosans  (42  %  of  the  total  pentosans 
present).  In  general,  conifers  contain  more  methyl- 
pentosans than  hard  woods.  Conifer  wood  offers 
much  more  resistance  than  the  wood  of  broad- 
leaved  trees  to  the  action  of  chlorine.  The 
following  numbers  of  chlorinations  were  required 
to  obtain  cellulose  free  from  Iignin  : — Douglas  fir, 
4  to  5  ;  white  spruce,  4  to  5  ;  long  leaf  pine,  4  ; 
western  larch,  5  ;  yellow  birch,  2  to  3  ;  basswood. 
2  ;  and  sugar  maple,  2  to  3.  In  experiments  to 
determine  the  effect  of  alkali  on  the  yield  of 
cellulose  the  following  results  were  obtained  with 
basswood,  by  two  chlorinations  of  30  mins.  each. 


Extracted  with  alcohol-benzene     

Digested  with  50  c.c.  of  1%  NaOH  for  30  mins. 

in  water-bath 

Digested  with  100  c.c.  of  1%  NaOH  for  6(1  mins. 

in  water-bath 


62-92 
59-78 
58-25 


The  effect  of  the  preliminary  digestion  with  alkali 
in  reducing  the  time  of  chlorination  required  to 
remove  the  Iignin  is  considerable  in  the  case  of 
hard  woods,  but  is  less  evident  in  the  case  of 
conifer  woods.  Digestion  with  alkali  followed  by 
acid,  however,  lowers  the  yield  of  cellulose  fcora 
conifer  wood  (e.g.,  from  62-90  to  55-12%).  The 
addition  of  alkali  to  the  sodium  sulphite  solution 
in  the  removal  of  the  Iignin  also  reduces  the  yield 
of  cellulose  (e.g.,  by  5-69%  after  four  treatments). 
The  substitution  of  2  %  sodium  bisulphite  solution 
for  2  %  sodium  sulphite  solution  caused  a  pro- 
nounced reduction  in  the  rate  of  removal  of  Iignin 
from  spruce  wood,  and  the  cellulose  was  pale 
yellow  instead  of  dark  greyish  yellow.  To  render 
the  method  efficient  it  is  essential  that  the  liquid 
should  be  slightly  alkaline.  The  amount  of 
Iignin  removed  is  almost  directly  proportional 
to  the  rate  at  which  the  chlorine  is  introduced. 
For  example,  in  the  case  of  yellow  birch  wood 
the  loss  in  weight  was  15-31%  when  the  chlorine 
bubbles  were  44  to  45  per  min.,  and  26-11% 
when  they  were  120  to  122  per  min.  It  is  advan- 
tageous to  use  a  rapid  stream  of  chlorine  during 


Soluble 

Soluble 

Soluble 

Soluble 

Acetic  acid  by 

in 

in 

in 

in 

hydrolysis 

Methoxy 

Pent- 

Methvl- 

Cellu- 

Volatile 

Ash. 

cold 
water. 

hot 
water. 

ether. 

1% 
NaOH. 

with  2-5% 
sulphuric  acid. 

groups. 

osan. 

pent- 
osan. 

lose. 

oil. 

0/ 

0/ 

/o 

0/ 
/o 

Longleaf  pine  (Pi'aus 

,0 

,0 

/o 

-u 

palustrti) 

0-37 

6-20 

7-15 

6-32 

22-36 

0-76 

505 

7-46 

3-60 

58-48 

1-30 

Douglas    fir   {Pseudo- 

suga  taxi/alia)  .... 

0-38 

3-54 

6-50 

1-02 

16-11 

1-04 

4-85 

6-02 

441 

61-47 

— 

Western  larch  (Laril 

occidenlalis) 

0-23 

10-61 

12-59 

0-81 

2214 

0-71 

5-03 

10-80 

2-81 

57-80 

— 

.tVhite  spruce   (Picea 

canadensis) 

0-31 

112 

214 

1-36 

11-57 

1-59 

5-30 

10-39 

3-55 

61-85 

— 

1  Sasswood  ( Tilia  amer- 

icana)     

0-86 

212 

4-07 

1-96 

23-76 

5-79 

6  00 

19-93 

3-73 

61/24 

— 

icllow  birch  (Rctiila 

InUit)  .... 

0-52 

2-67 

3-97 

0-60 

19-85 

4-30 

6-07 

24-63 

2-69 

61-31 

— 

<ugar    maple     (Acer 

snechnrum)         .... 

0-44 

2-65 

4-36 

0-25 

17-64 

4-40 

7-25 

21-71 

2-39 

60-78 

st;s 
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the  first  chlorination.  but  in  subsequent  cblorma- 
tions  Hi.-  rate  should  not  exceed  about  I"  bubbles 
per  min.  The  accuracy  of  the  method  depends 
upon  the  observance  of  exact   details  of  procedure, 

and  results  obtained  by  different  chemists  using 
the  same  method  may  be  regarded  as  satisfactory 
if  they  agree  within  t  %.     The  cellulose  calculated 

upon 'the  weight  of  wood  free  from  substances 
soluble  in  ether  end  hot  water  i-  fairly  uniform  for 

different  species.     For  example  on  this  basis  the 

amounts  of  cellulose  in  the  conifer  woods  ranged 
from  63-79  to  67-20%,  and  in  the  hard  woods 
from  03-43  to  ill  '.>7"„.  exceptionally  results 
considerably  higher  or  lower  than  these  figures  are 

obtained.  The  strength  of  the  sulphuric  acid  used 
in  the  acid  hvdrolvsis  has  considerable  influence 
on  the  vield  of"  volatile  acids.  For  example,  yellow- 
birch  wood  hvdrohsed  with  2-5"0  sulphuric  acid 
Yielded  :vnf)"„  of  volatile  acid,  as  compared  with 
4-53%  when  hvdrolvsed  with  10%  acid.  Small 
amounts  of  free  or  loosely  combined  formic  and 
acetic  acids  are   present    ill  certain  woods,   such  as 

auijo,  a  Philippine  wood,  which  has  a  corrosive 

action    OH    metal,    due    to    the    presence    of    about 

n  ••>"    of  acetic  acid.     The  yields  of  methyl  alcohol 

obtained  by  destructive  distillation  are  much 
lower  than  would  be  expected  from  the  metnoxy 
values,  as  is  shown  hv  the  following  results: — 


Methyl  alo 
Metnoxy  group  % 


Birch. 


Maple. 


Western 
larch. 


1  -58 

6-07 


MM 

7-25 


0R5 
4-95 


-C.  A.  M. 


Sulphite-cellulose    manufacture;    Constitution    and 
stability  of  the  various  toes  used  m and  th,,r 

specific    action     in    the    tliycstioii    process.      J.      I. 

Marusawa.     Kogvo-Kwagaku-Zasshi   (J.   them. 

Ind.,  Tokyo),  1917,  20,  253—301. 
Tin-  first  stage  of  the  ionisation  of  sulphurous  acid 
(H.SOsJH  -fHS(V)  proceeds  approximately  in 
accordance  with  Ostwalds  dilution  law  provided 
the  concentration  is  not  less  than  <)■();>  grm.-mol. 
per  litre,  but  the  greater  the  dilution  the  more 
the  acid  behaves  as  a  strong  electrolyte.  For 
concentrations  between  001  and  0-8  grm.-mol  per 
.      ..  tt        [tr][HaUi  J 

litre,    the    ionisation   constant,    Ki- — HTSO^      ' 

is  1 -62  xlO-2- 1-96x10-*  at  18°  C.  At  equal 
concentrations  the  degree  of  ionisation  of 
sodium,  potassium,  and  ammonium  bisulphites  is 
about  the  same.  The  ionisation  constant  of  the 
second  stage  of  the  ionisation  of  sulphurous  acid, 
„        [H-][SO,"].  estimated  as  312x10-6  at 

1  [HSO,  ! 
18°  C.  from  measurements  of  tlu-  conductivity  of 
potassium  bisulphite  solutions  of  concentrations 
between  00025  and  0-005  grm.-mol.  per  litre,  and 
ils  ;;  is  in"  from  colorimetric  determination  of 
the  hydrogen  ion  concentration  of  potassium 
bisulphite  solutions.  For  concentrations  between 
11  01  and  1  grm.-equivalenl  per  litre,  the  equivalent 
conductivity  of  magnesium  bisulphite  at   infinite 

dilution   was   found    to    be   SS-2   at     18    C,    and    the 

degree  of  ionisation  corresponds  with  the  square 
o  the  value  for  potassium  bisulphite  for  con- 
centrations not  exceeding  0-03.  The  solubility  of 
normal  magnesium  sulphite  is  5-01  i<>  -  grm.-mol. 
per  litre  at  In  «'..  and  that  of  calcium  sulphite 
T  •. » 1  in-'  grm.-mol.  per  litre;  the  ratter 
value  differs  considerably  from  the  value 
hitherto  accepted.  Investigation  of  the  equilibria 
in  the  systems,  MgSO„6H,0  H.SO,  aq.  and 
CaSO„2H,0+H,SOl  aq.,   showed-.    (1)  that   for 

concentrations  between  <•  (i-J  and  0-5  gim.-mol. 
(a  per  litre,  it  is  impossible  to  prepare  a  solution, 


he  la. 


===== == 

saturated  with  CaSOs,2H,0,  of  composition  corre- 
sponding to  either  xCaSO,  yCa(HSOs),  or 
xCa(HSO,), ;  and  (2)  that  the  view  thai  sul- 
phite-cellulose digestion  liquors  have  the  composi- 
tion xMSO]     J II  JSOai  is  incorrect. 

Oxycellulose  :     Determination     of .     t;.     Kita. 

Kogyo-Kwagaku-Zasshi  (J.  Cheni.  Ind.,  Tokyo), 

1917".  20.   138—141. 
The  method  of  estimating  oxycellulose  suggested 

by  Xishida.  consisting  in  treatment  with  a  known 
quantity  of  Methylene  Blue  solution  and  tl 
titrating  the  excess  of  dyestuff,  not  fixed  by  the 
oxycellulose.  with  titanium  chloride,  is  not  trust- 
worthy, because  the  quantity  of  dyestuff  fixed  is 
influenced  by  the  degree  of  subdivision  of  the 
substance  under  examination  and  by  other  factors, 
and  there  is  no  proportionality  between  the 
quantity  of  oxycellulose  and  that  of  Methylene 
Blue  absorbed."  Though  it  may  be  conveniently 
used  in  certain  special  cases,  this  method  i-  not 
applicable  in  the  same  way  as  Schwalbe's  copper 
value  for  the  determination  of  the  damage  caund 
by  various  treatments  of  cellulose. 

Printed  paper;  Microscopical  examination  o} 
M.    Yano.     Kogyo-Kwagaku-Zasshi    (J.   C 

Ind..  Tokyo).  BUT.  20.  21!)— 233. 
VARIOUS  kinds  of  paper  were  printed  with  an  ink 
prepared  by  grinding  lampblack  with  "medium' 
varnish  coloured  intensely  scarlet  with  Xaphthy) 
amine  Bordeaux,  ami  the  penetration  ol  th. 
coloured  varnish  was  traced  by  microscopies 
examination  of  thin  sections  of  the  paper.  The 
penetration  varies  with  the  fineness  ol  tin 
fibres;  in  wood  pulp  papers  the  varnish  easih 
penetrates  to  the  back  side  of  the  paper.  If  tin 
printed  paper  is  dried  at  too  high  a  temperature 
the  varnish  penetrates  quickly  and  the  pigment 
separates  on  the  surface  and  is  easily  rubbed  olf 
the  drying  temperature  should  not  exceed  ->0  C 
Diving  m'av  be  carried  out  above  5n  ('..  however 
if  manganese  borate  be  added  to  the  printing  ink 
Kosin  size,  though  effective  in  presenting  penctf* 
tion  of  writing  ink  in  writing  papers,  does  not 
prevent  the  penetration  of  printing  ink  varnish 
indeed  the  varnish  penetrates  a  paper  containinj 
20%  of  rosin  size  more  readily  than  it  does  unsuei 
paper.  Gelatin  sizing  prevents  the  penetration  o 
the  varnish  and  renders  the  paper  unsuitable  fo 
printing.  Vn  excessive  quantity  of  loading  materia 
must  be  avoided,  otherwise  the  pores  of  the  Ml 
are  filled  and  the  penetration  of  the  varnisl 
]ii.\  ented. 

Practical    method    of   determining    the 

starch    for    mill    purposes.     McXider.      See    XVII 

Cheap  production  of  alcohol.   Breckler.    Sei   Will 

Patents. 

Fibrous     materials  ;     Separating     impuritii 

lt.OA.(r .       Xaamlooze     Yciinootsehap 

Cellulose  Maatschappij.   Rotterdam.     Eng;Fw 
105,055,  Mav2.  1916.      (Appl.  No.  02  .Oof  1918 
Under   Int.  Conv..   Mar.  23,    1916.      Addition  t 
Fug.  Bat.  21.057  of  1912  (this  J..  1913.  1104). 
In  cleansing  waste  fibrous  materials  by  mean-  - 
emulsifying  and  separating  machines  in  conjun; 
tion    with    two    immiscible    liquid-,    e.g..    a    Uqui 
hvdrocarbon  and  water,  a  stable  loam  is  produrr 
on    the    surface   of    the    hea\  ier   or   ol    the 
liquid   in   such  a   manner  that    the   impuriti 
collected  in  the  foam  and  thus  separated  fn 
fibrous    material.      For    producing    a    stabl. 
the  lighter  liquid  may  i.e  replaced  by  a  comDi 
ation  of  a  solid  or  semi-solid  fatty  material,  Wi 
as   vaseline  or  animal   or   vegetable   fats,  ana 
substance,  such  as  soap,  which  is  capable  ol  pi 
during    foam.     The    soap    may     be    utilised 
detergent    in    the    preliminary    treatment    ol    n 
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material  and  as  a  foam  producer  in  the  later  treat- 
aent ;  the  quantity  of  soap  may  amount  to  0  01  °0 
f  the  weight  of  the  fibrous  material,  and  the 
[uantity  of  fatty  substance  employed  as  a  foam- 
tabiliser  may  amount  to  002%. —  j.  F.  B. 

pextile  fabrics  and  other  materials  ;    Apparatus  for 

impregnating    or    treating .       J.    D.    Taylor, 

London,  and  P.  Shaw  and  Co..  Ltd..  Man- 
chester. Eng.  Pat.  106,805,  Mar.  6,  1917. 
(Appl.  No.  332(5  of  1917.) 

rHE  apparatus  consists  of  a  closed  interconnected 
ystem  of  an  impregnating  chamber,  a  drying 
hamber,  a  condenser,  and  a  vacuum  pump, 
^e  impregnating  chamber  contains  two  spindles, 
,n  impregnating  box  connected  with  a  supply 
if  the  solution,  a  scraper,  and  guide  rolls.  The 
lorizontal  drying  chamber  contains  steam-chests 
ir  plates  and  guide  rolls  for  leading  the  fabric,  in 
troximity  to  the  heating  surface.  The  roll  of 
abric  is  placed  on  the  upper  spindle  in  the  im- 
iregnating  chamber  and  the  chamber  closed  ; 
he  fabric,  is  led  by  tapes  through  the  drying 
hamber  and  back  again  and  subjected  to  heat 
,nd  vacuum  ;  it  arrives  again  in  the  impregnating 
hamber  dry  and  exhausted  of  air.  Solution  is 
•dmitted  to  the  box  and  the  fabric  passes  through 
he  solution  and  is  wound  up  on  the  lower  spindle. 
Flie  direction  of  the  machine  is  reversed,  the  fabric 
s  re-impregnated  with  solution,  scraped,  passed 
hrough  the  drying  chamber,  and  re-wound  on  the 
ipper  spindle,  while  the  volatile  solvent  is  recovered 
n  the  condenser. — J.  P.  B. 

lolvents  ;      Apparatus     for     recovering [from 

coated  fabrics].  J.  Lynah,  Newburgh.  N.Y., 
Assignor  to  E.  I.  du  Pont  de  Nemours  Powder 
Co..  Wilmington,  Del.  U.S.  Pat.  1,228.225. 
May  29,  1917.     Date  of  appl.,  Oct.  16,  1912. 

'he  apparatus  comprises  a  feeding  chamber  for  a 
oating  material,  an  evaporating  chamber,  means 
it  supporting  a  coated  web  therein,  a  vapour- 
,ight  cover  loosely  supported  over  the  feeding 
nd  evaporating  chambers,  with  a  liquid  seal  and 
n  air  pipe  connected  to  the  cover. — J.  P.  B. 

lubber  ;   Process  of  impregnating  fabrics  tcith . 

,  I.  S.  McGiehan,  Ne  w  York.  U.S.  Pat.  1,228,45S, 
|  June  5.  1917.    Date  of  appl.,  Dec.  17,  1915. 

'he  fabric  is  passed  through  a  rubber  solution  so 
that  it  becomes  thoroughly  impregnated  ;  it  is 
Ihen  heated,  and  a  coating  of  rubber  is  applied 

)  tin'  surface  of  the  fabric  ;  the  coating  is  levelled 
ly   flexible   scraping    devices,    and   the   fabric    is 

nally    passed    between    rollers    having    yielding 

arfaces  so  as  to  secure  density  and  honiogeneitv. 

—J.  P.  B.  * 

'ibrous  materials  ;    Machines  and  method  for  ivatcr- 

proofing .     A.   O.  Tate,   Montreal,   Canada, 

Assignor  to  Tate  Electrolvtic  Waterproofing  Co., 
Inc..  New  York.  U.S.  Pats,  (a)  1,228,9S6.  (b) 
1,22S,987,  and  (c)  1,228,988.  June  5,  1917. 
Dates  of  appl..   (a)  Mar.   19,   1915.   (b)  and    c) 

'  Oct.  27.   1916. 

)  The  machine  comprises  pairs  of  electrodes  of 
datively  large  contacting  surface  area,  com- 
ned  with  means  for  spraying  or  moistening  the 
.aterial  with  one  or  more  electrolytic  agents 
i  it  passes  between  the  electrodes,  together  with 

source  of  electrical  energy  and  connections  for 
prying  the  direction  of  current  flow  through  the 
.iccessive   pairs   of   electrodes.      (B)  The  material 

impregnated  with  a  solution  of  sodium  palmitate 
id  moistened  with  aluminium  acetate  to  pre- 
pitate    aluminium     hydroxide    and    palmitate  ; 

is  simultaneously  subjected  to  the  action  of  an 

ectric  current  between  aluminium  electrodes  to 

•oduce  an  excess  of   aluminium   hvdroxide  and 

drive  the  same  into  the   fibres  of   the    fabric. 


(c)  The  machine  comprises  means  for  impregnat- 
ing the  [abric  with  a  saponaceous  solution  and  for 
pressing  the  solution  into  the  interstices  of  the 
material.  Spraying  devi.es  are  provided  to  wet 
the  material  with  a  second  reagent,  in  conjunction 
with  means  for  conveying  the  fabric  between  a 
pair  of  roller  electrodes,  one  of  which  is  covered 
with  an  absorbent  pad,  the  sprays  being  so  directed 
that  a  precipitate  is  formed  by  the  interaction  of 
the  two  reagents  simultaneously  with  the  action 
of  the  electric  current  upon  the  material. 

—J.  F.  B. 

Broom  ;    Manufacture  of  a  textile  fibre  from 


E.  K.  Zeise-Gott,  Freiburg,  and  R.  Siitterlin. 
Mannheim-Neckarau.  Ger.  Pat.  297.138,  Jan. 
13,  1916. 

Broom  is  steamed  and  crushed  as  hot  as  possible, 
then  boiled  with  sodium  carbonate,  hydro- 
extracted,  dried,  and  passed  through  a  breaking 
machine  to  eliminate  the  wood. — J.  F.  B. 

Osier    bark  ;     Manufacture    of    yarns,    particularly 

fine   yarns,    from .      T.   Schiefner,   Dresden. 

Ger.  Pat.  297,569,  Mar.  22,  1916. 

The  bark  is  subjected  to  the  usual  boiling  process 
and  then  to  a  washing  process  with  a  jolting  or 
swirling  motion.  This  motion  agitates  the  material 
to  and  fro  in  the  direction  of  the  length  of  the  fibres 
and  facilitates  complete  separation  of  the  spinning 
fibres  from  the  bast  tissues  and  epidermis. — J.F.B. 

Plastic    compositions;     Process    of    making . 

Process  of  making  acetylcellulose  plastic  com- 
pounds. W.  G.  Lindsav,  Caldwell,  N.J.,  Assignor 
to  The  Celluloid  Co.,"  New  York.  U.S.  Pats. 
(a)  1.229.4S5  and  (b)  1.229,486,  June  12,  1917. 
Date  of  appl.,  July  10,  1915. 

(a)  A  plastic  material  is  made  by  gelatinising 
acetylcellulose  (100  parts)  with  chloroform  (100 
parts)  containing  10 — 20  parts  of  methyl  or  ethyl 
alcohol,  adding  an  alkylated  aromatic  sulphon- 
amide  which  is  a  solvent  for  acetylcellulose  in 
the  presence  of  chloroform  and  alcohol,  allowing 
the  excess  of  volatile  solvent  to  evaporate,  and 
manipulating  the  product.  (B)  A  plastic  material 
is  made  by  gelatimsing  acetylcellulose  with 
triehloroethylene  and  methyl  alcohol  in  about 
equal  proportions,  adding  a  solid  substance  which 
is  a  solvent  for  acetylcellulose  in  the  presence  of 
triehloroethylene  and  methyl  alcohol,  allowing 
the  excess  of  volatile  solvent  to  evaporate,  and 
manipulating  the  product. —  F.  Sp. 

Acetyl  cellulose  ;  Solvent  for .     W.  G.  Lindsav. 

Caldwell.  N.J.,  Assignor  to  The  Celluloid  Co., 
New  York.  U.S.  Pat.  1,229,487,  June  12,  1917. 
Date  of  appl.,  June  6.  1916. 

A  mixture  of  an  arylacetamide  (e.g..  tetrachloro- 
ethylacetanilide),  chloroform,  and  methyl  or  ethyl 
alcohol,  is  a  solvent  for  acetylcellulose. — F.  Sp. 

Cellulose  for  fine,  particularly  photographic,  papers  ; 
Process  of  treatment  of .  O.  Rohm.  Darm- 
stadt.    Ger.  Pat.  297,321.  Nov.  II.   1915. 

Cellulose  previously  boiled  with  water,  with  or 
without  the  addition  of  alkali,  is  treated  with 
pancreatic  or  similar  enzymes,  with  or  without  the 
addition  of  sodium  carbonate  or  other  alkaline 
salts.  Wood  cellulose  contains  up  to  16%  of 
impurities  which  are  removed  by  this  treatment 
and  the  cellulose  is  thereby  rendered  more  suitable 
for  use  in  photographic  papers. — J.  F.  B. 

Paper;  Method  of  incorporating  tilling  material  in 

.     G.  W.   Miles,   Belmont,    Mass..    Assignor 

to  Ross  Chemical  Co.,  Boston,  Mass.  I  .S. 
Pat.  1,228,580,  June  5,  1917.  Kate  of  appl., 
Mar.  11,  1915. 

The  fibre  in  the  beater  is  mixed  with  an  emulsion 
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of  a  waxy  material,  e.g.,  paraffin  wax,  containing 
a  proportion  of  filler  in  excess  of  that  which  could 
be  incorporated  with  the  fibre  in  the  absence  of 
the  emulsion. — J.  F.  B. 

Paper  ;   Manufacture  of  an  opaque,   non-stretching, 

water-  and   gas-proof .     (J.    11.   ('.   Sachsen- 

roder.  Barmen- (Jnterbarmen.    Ger.  Pat.  297,515, 
June  29,  1915. 

Absorbent  paper  is  treated  with  cold  sulphuric 
a cM  at  a  density  of  about  52  B.  (sp.  gr.  1*52), 
then  washed,  and  dried.  Several  layers  of  such 
paper  are  pressed  together  between  rolls  alter  the 
webs  have  passed  through  the  bath,  and  tin- 
product  is  used  as  a  packing  material  for  joints. 

—J.  F.  B. 

Sulphite-cellulose  waste  liquor  ;  Process  for  utilising 

.     M.     Mi'iUer,     Fiakenwalde.     Ger.     l'at. 

297,374,  July  2,  1916. 

Soduji  bisulphate  is  roasted  in  a  furnace  under 
reducing  conditions  with  waste  liquor  from  the 
digestion  of  sulphite  pulp.  The  free  sulphuric  acid 
of  the  bisulphate  is  reduced  to  sulphurous  acid 
which  may  be  employed  for  the  preparation  of 
fresh  sulphite  liquor. — J.  F.  B. 

Sulphite-     and     sulphate-cellulose     waste     liquors; 

Process  for  the  evaporation  of .     E.   Miirbe. 

Gorlitz.     Ger.     Fat.  297.440,     Oct.     11,      1914. 
Addition  to  Ger.  Pat.  293,394  (this  J.,  1916, 1 106). 

The  waste  liquors  are  sprayed  in  contact  with 
furnace  gases  with  simultaneous  admission  of  air, 
the  temperature  of  the  mixing  chamber  and  of  the 
saturated  flue-gases  being  maintained  above  the 
boiling  point  of  water,  preferably  at  110° — 120°  C. 
A  fan  is  arranged  for  the  introduction  of  air  into 
the  lower  portion  of  the  mixing  chamber  and  a 
drying  arrangement  is  provided  beneath  the  mixing 
chamber  to  receive  the  aqueous  lignin  liquor 
discharged  from  the  bottom  of  the  mixing  chamber. 

—J.  F.  B. 

Artificial   silk   and   other   threads ;   Apparatus  for 

treating .     M.   Linfoot,   Braintree,   Assignor 

to  Courtaulds.  Ltd.,  London.  U.S.  Pat.  1.229,101, 
June-5,  1917.     Date  of  appl.,  Aug.  10,  1915. 

See  Eng.  Pat.  18,556  of  1914  ;  this  J.,  1915,  957. 

Artificial    silk;    Process    for    producing .     K. 

Kjshi,   Tokyo.     U.S.   Pat.    1,231,172,   June   26, 
1917.     Date  of  appl.,  June  24,  1914. 

See  Fr.  Pat.  473,986  of  1914  ;  this  J.,  1915.  711. 

Wood-pulp  boiler.  E.  Morterud,  Jeloen,  Norway. 
CT.S.  l'at.  1,228,950,  June  5,  1917.  Date  of 
appl.,  Aug.  6,  1914. 

See  Ger.  Pat.  273,860  of  1913  ;  this  J.,  1914,  746. 

/'«/»  r  and  the  like  ;   Manufacture  of — — .     ('.  \V. 


Pish,    Etawi  lilt.-.    Assignor   to   The   Amber   Size 
and   Chemical    Co..    Ltd.,    London.     U.S.    Pat. 
l,229,924,Junel2,1917.Dateofapp].,Dec.28,1916. 
See  Eng.  Pat.  16,742  of  1915  ;  tins  J.,  1917,  132. 

Manufacture  of  artificial  graphite  [from   waste  lyes 
from  cellulose  manufacture],      Ger.    l'at.  297.075. 

VII. 

Manufacture  of  hca'.-rcsistant  goods  from  rubber  and 

rubber  substitutes  [from  paper  yarn].     Ger.  l'at. 
297,328.     See  XIV. 


VI.— BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

Determination  of  free  chlorine  in  solutions  of  hypo- 
chlorites.   Dienert  and  Wandenbulke.     See  VII. 


Patents. 

Textile  materials  ;  Treating with  dye  and  other 

liquors.  \V.  V.  Singleton.  Manchester.  Eng. 
Pat.  106,897,  July  20,  1916.  (Appl.  No.  10,515 
of  1916.) 

An  apparatus  for  dyeing  or  treating  cotton,  wool, 
or  other  fibrous  material,  is  provided  with  an 
inner  cage  fitted  with  a  false  bottom  of  grids  or 
perforated  plates  hinged  or  pivoted  at  the  ends  or 
sides  to  open  to  allow  the  material  to  be  easily 
discharged.  The  outer  tank  is  provided  with 
guides  for  the  cage,  and  hinged,  pivoted,  or  remov- 
able baffle-plates  direct  the  liquor  between  Hie 
walls  of  the  tank  and  the  inner  cage. — F.  W.  A. 

Dyeing-machine.  II.  Il'icu's.  Assignor  to  Klauder- 
Weldon  Dyeing  Machine  Co.,  Amsterdam.  N.V. 
I  .S.  Pat.  '  1.229.612,  June  L2,  L917.  Date  of 
appl.,  Mar.  9,  1914. 

A  ROTARY  cage  consisting  of  a  number  of  compart- 
ments to  contain  the  material  to  be  dyed,  which 
are  bounded  by  peripheral  walls  and  longitudinal 
comavo-convex  perforated  walls,  is  placed  in  a  vat 
so  that  the  perforated  walls  are  continuously 
submerged  during  its  rotation. — F.  W.  A. 

Dyeing.  Hashing,  and  the  like;   Machine  for 1 

J.  II.  Milnes,  Huddersfield.  U.S.  l'at.  1,230,19*1 
June  19,  1917.     Date  of  appl.,  Dec.  7,  1916. 

See  Eng.  Pat.  16,199  of  1915  ;  this  J.,  1916,  1216. 

Textile  and  other  materials  ;  Process  for  producing 

colours     on .     J.     Chester,     Saltaire.     I  >. 

Pat.  1,231.492,  June  26,  1917.  Date  of  appl., 
Nov.  24,  1915. 

See  Eng.  Pat.  23,214  of  1914  ;  this  J.,  1915,  1049. 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Hypochlorites ;  Determination  of  free  chlorine  in 
solutions  of .  F.  Dienert  and  P.  Wanden- 
bulke.    Comptes  rend.,  1917,  165,  28—29. 

Increasing  quantities  of  ammonium  sulphate 
were  added  to  a  series  of  solutions  in  which  the 
iodine  liberated  from  potassium  iodide  by  hypo- 
chlorite was  titrated  by  .V/35-5  arsenious  acid. 
It  was  found  that  by  taking  at  least  150  parts  of 
ammonium  sulphate  to  one  part  of  availab" 
chlorine  present,  the  formation  of  iodate  is 
vented  and  the  chlorine  can  be  estimated 
alkaline  solution  by  arsenious  acid.  It  is  nei  I 
to  use  dilute  solutions  of  hypochlorite, 
concentrated  solutions  ammonia  is  partly  decu 
posed,  gi\  ing  nitrogen  and  hydrochloric  arid  wit 
consequent  loss  of  free  chlorine.  The  influence*! 
the  ammonium  sulphate  in  the  reaction  is  duel 
the  formation  of  chloramine.  and  the  sulphate  Ml 
be  replaced  by  chloride. — J.  N.  P. 

Iodine  :    Action  of  - 

Comptes  rend.,  1917,  164,  949—951. 

WHEN  iodine  is  added  to  caustic  soda,  the  oxi.li-in. 
potential,  as  expressed  in  hypoiodite,  falls  oil  very 
rapidly,  and  in  a  few  minutes  almost  the  whoh 
of  the  iodine  is  in  the  state  of  iodate.  Similar 
reactions  take  place,  though  more  slowly,  wit  I 
iodine  and  .-odium  carbonate,  but  with  sodiun 
bicarbonate  neither  t hi-  formation  of  iodate  no 
of  hypoiodite  is  observed.  On  adding,  howevei 
sodium  thiosulphate  to  the  mixture,  the  amoun 
required  to  decolorise  the  liquid,  and  the  pr>> 
duction  of  sodium  bisulphate,  appear  to  indicAb 
the  formation  under  these  conditions  of  sodiun 
bicarbonate.  These  mixtures  of  iodine  with  a 
soda,  sodium  carbonate,  and  bicarbonate,  are  re 
commended  as  oxidising  media  of  variabl. 
intensity. — B.  N. 


o»i   alkalis.      J.   Bougault 
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Calcium  oxide  or  hydroxide  in  the  presence  of  some 

aluminates  or  silicates  ;    Titration  of .   W.  E. 

Emlev.     Trans.   Amer.   Ceram.   Soc,    1915,   17, 
720—726. 

By  means  of  the  following  method,  calcium  oxide 
)r  hydroxide  may  readily  be  determined  in  the 
presence  of  mono-  or  di-calcium  silicates,  mono- 
>r  5  :  3-calcium  aluminates,  calcium  carbonate, 
allium  sulphate,  and  (with  a  little  more  skill  in 
•ecognising  the  end-point)  tricalcium  silicate  and 
nagnesia.  With  tricalcium  aluminate  special 
)recautions  must  be  taken  to  ensure  the  absence 
>f  water,  e.g.,  by  re-distilling  the  alcohol  over 
niieklinie  immediately  before  using.  The  finely 
wwdered  sample,  in  amount  sufficient  to  give 
II  grm.  free  lime,  is  added  to  2  c.c.  of  glycerin  and 
10  c.c.  of  alcohol,  then  5  drops  of  phenolphthalein 
s  added,  and  the  mixture  is  heated  to  boiling 
tnd  kept  nearly  boiling  whilst  titrating  with  AT/5 
tlcoholic  ammonium  acetate.  The  end-point  is 
eached  when  the  pink  colour  is  discharged  and 
loes  not  return  after  boiling  for  one  minute, 
die  ammonium  acetate  may  be  standardised 
.gainst  pure  calcium  oxide.  The  method  appears 
o  he  satisfactory  with  white  lime-sand  bricks,  but 
tot  with  coloured  ones  or  with  Portland  cement, 
s  the  colour  of  the  material  obscures  the  end- 
■oint  of  the  reaction. — A.  B.  S. 

'etassium    metasilicate-silica-icatcr ;     The    ternary 

system .     G.  W.  Morey  and  C.  N.  Fenner. 

J.  Amer.  Chem.  Soc,  1917,   39,  1173—1228. 

'he  equilibrium  relations  of  this  system  have  been 
tudied    over   the    range   200° — 1000°  C,    with   a 
iew  to  investigating  the  conditions  under  which 
rystallisation  of  rock  magmas  may  have  occurred, 
here  volatile  as  well  as  non-volatile  components 
ive  probably  been  present.     The  method  gener- 
ly  employed  was  to  measure  at  various  constant 
mperatures   the   change   in   the   water   content 
ith  the  variation  of  the  Si02/K20  ratio  in  the 
..turated  solution.    The  mixture  taken  was  heated 
a  suitably  designed  bomb  (J.  Amer.  Chem.  Soc, 
114,  36,  215)  until  equilibrium  might  be  supposed 
be  attained,  and  then  by  rapidly  cooling  the 
)mb    the    equilibrium    product    was    "  frozen." 
le  product,  when  suitably  cooled,  is  in  the  same 
'ndition  as  regards  crystalline  or  glassy  character 
id    chemical    composition    as    when    hot,    and 
ables  conclusions  to  be  drawn  as  to  the  equilib- 
un  conditions  obtaining  at  the  high  temperature. 
ie  examination  was    both  chemical  and    micro- 
apical.    The  following  compounds  were  identified 
the     melts  :       K,0,4SiO.,,H:20,      K„0,2SiO„ 
;0,2SiO.,H20,      K20,SiO2,  "   K„O,SiO2".0-5H2O. 
;O.Si02,H20,     and     Si02.     The     space     model 
p  the  relationships  between  the  various  phases 
equilibrium  was  constructed. — H.  J.  H. 


anide  ;    Preparation  of  ■ 


from  calcium  cyan- 
imidc.  I.  Kitawaki  and  K.  Kusano.  Kogyo- 
Kwagaku-Zasshi  (J.  Chem.  Ind.,  Tokyo),  1917, 
26,  234—252. 

'.e  authors  have  found  that  for  the  preparation 
<;  cyanide  from  crude  calcium  cyanamide,  the 
'jit  yields  are  obtained  under  the  following  con- 
i  ions.  A  mixture  of  10  parts  of  crude  calcium 
unamide  (53-3%  CaCN2),  16—24  parts  of 
£jiium  chloride  (or  7 — 10  parts  of  anhydrous 
s  ium  carbonate),  and  2  parts  of  charcoal  is 
f  ted  at  900°— 950°  C.  (950°— 1000°  C.  if  sodium 
'-.bonate  is  used)  for  10  mins.,  and  the  fused 
Pi  duct  is  allowed  to  cool  without  coming  in  oon- 
wt  with  air.  In  the  authors'  experiments  the 
«irge_was  heated  in  iron  crucibles  (14  grms.  and 
— 450  grms.  capacity  respectively)  in  an 
e  trie  resistance  furnace.'  and  yields  of  more  than 
'lo  of  the  theoretical  quantity  of  cyanide  were 
o  ained. 


Ferric  ferrieyanides  ;     Colloidal .      R.   Haller. 

Kolloid  Zeits..  1917,  20,  76 — 81.    J.  Chem.  Soc, 
1917,   112,  i.,  324—325. 

By  the  interaction  of  aqueous  solutions  of  ferric 
chloride  and  potassium  ferricyanide,  colloidal 
ferric  ferricyanide  is  formed.  The  freshly  formed 
colloid  is  highly  dispersed,  but  ultra-microscopic 
observations  show  that  the  particles  undergo  a 
gradual  process  of  aggregation,  and  this  leads 
ultimately  to  the  separation  of  Prussian  green. 
By  the  action  of  sodium  hydrosulphite  on  the 
brown  colloidal  solution,  a  mixture  of  colloidal 
Prussian  blue  and  Turnbull's  blue  is  obtained. 
Further  reduction  yields  colloidal  Prussian  white. 
The  actual  result  of  the  action  of  potassium 
ferricyanide  on  ferric  chloride  varies  with  the 
concentration  of  the  aqueous  solutions.  If  alco- 
holic solutions  of  ferric  chloride  and  potassium 
ferricyanide  are  mixed  together,  ferric  ferri- 
cyanide is  obtained  in  the  form  of  an  unstable, 
gelatinous  precipitate. 

Bismuth  acetate.  E.  Salkowski.  Biochem. -Zeits., 
1917,  79,  96—104.  J.  Chem.  Soc,  1917,  112, 
i.,  316. 

The  acetate  was  formed  by  dissolving  the  finely 
divided  metal  in  a  mixture  of  acetic  acid  and 
hydrogen  peroxide,  or  by  dissolving  the  hydroxide 
in  acetic  acid.  A  crystalline  product,  Bi(02H3O2)3, 
was  obtained,  which  is  unstable  and  loses  acetic 
acid  on  keeping  in  air,  and  more  rapidly  in  a 
vacuum.  If  heated  at  125°  C,  it  loses  acetic 
anhvdride  rapidly  and  yields  bismuthvl  acetate  : 

Bi(C2H302)3=BiOC2H302+C4H,03- 
The  bismuthyl  salt,  unlike  the  salt  Bi(C2H302)3, 
is  insoluble  in  water. 

Zirconyl  sulphates.    E.  Chauvenet.    Comptes  rend., 
1917,   164,  946—949. 

Sulphates  described  previously  (tliis  J.,  1917,  711) 
are  regarded  as  derivatives  of  the  radical  zirconyl, 
and  the  following  formulae  are  given  to  them  : 
ZrOS04.S03:  ZrOS04:  3ZrOS04,Zr02  ;.2ZrOS04, 
Zr02  ;  ZrOS04.Zr02  ;  and  5ZrOS04,Zr02.  The 
first  compound  is  the  acid  sulphate,  and  may  be 
prepared  in  the  dehydrated  state  or  combined 
with  1  or  4  mols.  of  water  ;  the  second,  or  neutral 
sulphate,  may  be  obtained  anhydrous,  or  with 
1,  2,  or  4  mols.  of  water  ;  the  remainder,  or  basic 
sulphates,  may  be  obtained  anhydrous  or  com- 
bined with  water,  the  last  compound  combining 
wdth  12  mols.,  whilst  the  others  combine  with 
8  mols.  of  water. — B.  N. 


Zirconyl  ;    Acid  sulphate  of  - 


E.  Chauvenet- 


Comptes   rend.,    1917.    165,   25 — 28. 

In  aqueous  solution,  zirconyl  acid  sulphate  (see 
preceding  abstract)  appears  to  have  the  con- 
stitution   J     Zr<gQ      jj     '     and      to      hydrolyse 

according  to  the  equation  :  4(ZrOS04,S03)  +aq.  = 
5H2S04+3ZrOS04,Zr02.  The  curve  showing  tin- 
change  of  electrical  resistance  during  gradual 
neutralisation  of  zirconyl  acid  sulphate  by  sodium 
hydroxide  gives  bends  at  the  stages  corresponding 
to  the  formation  of  zirconyl  sulphate,  ZrOS04.Miul 
again  with  the  formation  of  the  basic  sulphate, 
ZrOS04,Zr02,  which  is  the  most  stable  of  these 
compounds  and  was  found  to  be  slowly  formed  at 
30°  C.  by  the  reaction  of  the  basic  trisulphate  with 
water.  The  zirconyl  radical  has  a  marked  tendency 
to  give  compounds  of  the  type  ZrOA.Zr02,  where 
A  is  an  acid  radical  such  as  Cl2,  Br2,  orS04. — J.N.P 

Constitution  and  stability  of  the  various  lyes  used 
in  sulphite-cellulose  manufacture,  and  then 
specific  action  in  the  digestion  process.  Maru- 
sawa.     See  V. 
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Microscopic  investigations  of  some  compounds  noted 

in  the  systems  soda-zinc  oxidi  -silica,  and  soda- 
zinc  oxide-titanic  oxide-silica.  Klein  and  Brown. 
See  VI II. 

Reaction  <  i  sulphur  chloride  with  metals.     Catalytic 
action  of  ether.     Domanicki.     See  X. 

Phenomena  of  electrolytic  migration.  Electrolysis 
of  mixed  solutions  of  alkali  salts.  Van  l.aer. 
See  XI. 

Aetion  of  solutions  of  ammonium  sulphate  on 
muscoritc.     Gardiner  and  Shorey.     See  XVI. 

Compounds  of  calcium  chloride  and  acetone.  Bagster. 

See  XX. 
Use   of   molybdates,    tutigstates,    and    vanadates   of 

cobalt-ammonium  compounds  i)i  determination  of 

cobalt.     Carnot.     See  XXI II. 

Patents. 

Sulphuric   acid   in   lead   chambers;     Production   of 

.     T.  C.  Oliver,  Charlotte,  N.C.      U.S.  Pat. 

l,229,316,June  12.1917.  Bate  of  appl.,Feb.7, 1917. 

A  leadkn  chamber  is  surrounded  and  covered  by 
a  housing  which  forms  separate  air  passages  extend- 
ing upwards  along  the  outer  surface  of  the  walls 
of  the  chamber,  and  means  are  provided  for  allow- 
ing a  natural  or  forced  draught  of  air  to  flow  along 
the  air  passages. — F.  Sp. 

Hydrochloric  acid  ;     Manufacture  of .     A.   H. 

Peter,  Assignor  to  Royal  Baking  Powder  Co., 
New  York.  U.S.  Pat.  1,229,509.  June  12,  1917. 
Bate  of  appl.,  Apr.  12,  1912. 

HYDROCHLORIC  acid  is  produced  by  adding  to 
chlorine  sufficient  water  vapour  to  form  a  mixture 
showing  practically  no  green  colour  against  a 
white  background  (approximately  3  parts  of 
chlorine  to  7  parts  of  water  vapour),  and  leading 
the  mixture  over  carbon  at  a  temperature  between 
100°  C.  and  red  heat,— F.  Sp. 

Drenching  a  material  with  a  lufiiid  and  thereafter 
draining  it  therefrom  ;  Process  for  periodically  — . 
[Preparation  of  basic  lead  acetate.']  A.  T.  Kvton. 
Nelson,  B.C.  Eng.  Pat.  1117,115,  Sept.  2,  1916. 
(Appl.   No.    12.4(54  of   1910.) 

See  U.S.  Pat,  1,206,685  of  1916  ;  this  J.,  1917,  75- 
The  process  may  lie  applied  to  the  production  of 
basic  lead  acetate,  metallic  lead  being  periodically 
drenched  with  a  solution  of  acetic  acid  and  ex- 
posed to  the  air  between  successive  drenchings. 


Potassitnn  salts  ;    Process  for  recovering 


from 


asbestos  fibre,  and  cellulose  fibre  is  mixed  with  a 
liquid  containing  an  insoluble  soap.  The  liquid  is 
tlun  removed,  ami  the  residual  solid  dried,  (b) 
The  magnesium  carbonate  in  (A)  is  replaced  by 
calcium  carbonate,  ami  in  a  modification,  sulphite 
pulp  fibre  is  substituted  for  asbestos  and  cellulon 
fibre.—  W.  F.  I'. 

Lead   arsenate  ;     Method   of   making 


orc/anie  carbonaceous  yntfterials.  F.  C.  Grimes, 
Idaho  Falls,  Idaho.  U.S.  Pat,  1.227,781,  Mav 
29,   1917.      Bate  of  appl.,  Aug.  19,  191  li. 

ORGANIC  carbonaceous  material  is  burnt  in  an 
open-top  i  lianiber  under  forced  draught,  and 
sulphur,  or  other  material  which  liberates  oxides 
of  sulphur,  is  added.  Potassium  chloride  in  the 
organir  material  is  thus  converted  into  sulphate. 

— \V.  F.  F. 

Effervescent  compound.  M.  I>.  Sohon,  New  York. 
U.S.  Pat.  1.228.252.  May  29.  1917.  Bate  of 
appl..  Sept.   9,    1915. 

An  effervescing  mixture  containing  sodium  pvro- 

sulphate.       W.   F.   F. 

Bodies   of    extended   discoulinuoasli/  associated   solid 

particles  of  [magnesium  or]  calcium  carbonates 

Method  of  producing and  the  product  thereof. 

YV.  K.  Ekagle,  Assignor  to  II.  \V.  Johns-Manville 
Co.,  New  York.  f.s.  Pats,  (a)  1.22s.  is:,  and 
(b)   1,228,486,   June  •"■.    1917.     Dates  of  appl., 

June   1.    1915.  and  June  2S.    19  III. 
(A)  A  mixti  hk  of  powdered  magnesium  carbonate. 


.  F.  (). 
Barstow  and  J.  A.  Cavauagh,  Assignors  In  Dow 
Chemical  Co..  Midland.  Mich.  U.S.  Pat, 
1,228,516,  June  5,1917.  Bate  of  appl., Aug.2, 1910. 

LEAD  arsenate  is  produced  by  reaction  between 
arsenic  acid  and  sublimed  lead  monoxide  in 
presence  of  water. — YV.  F.  F. 

Aluminium      skimmings,      screenings,      slags,     or 

analogous  materials  ;    Method  of  processing . 

[Production  of  aluminium  nitride.]  P.  R. 
I  Irishman.  Milwaukee,  Wis..  Assignor  to  W.  F 
Jobbins,  Inc.,  Aurora,  111.  F.S.  Pat.  1,229.611, 
June  12,  1917.      Bate  of  appl.,  Nov.  14,  1912. 

Aluminium  skimmings,  etc..  mixed  with  a  reducing 
agent,  such  as  a  liquid  hydrocarbon,  are  heated 
without  access  of  nitrogen  to  a  temperature  (about 
1200°  C.)  at  which  spontaneous  heating  would 
occur  with  formation  of  aluminium  nitride  on 
exposure  to  air,  and  the  mixture  is  then  exposed 
to  air.— F.  YV.  A. 

Calcium   cyanamidc  ;     Apparatus   for   manufacture 

of .     N.  C.  Tommasi,  Assignor  to  Elektrus- 

itiitswerk  Lonza,  Basle,  Switzerland.  U.S. 
Pat.  1,230,343,  June  19,  1917.  Bate  of  appl.. 
Jan.  5,  1917.  (See  Fr.  Pat.  470.294  of  1914: 
this  J.,    1910,   40.) 

A    rotaky    furnace    is    provided    with   a    feeding 

device  for  calcium  carbide,  a  discharging  device 
for  calcium  cyanamide,  and  means  for  circulating 
nitrogen  through  external  heating  or  cooling 
devices  in  order  to  regulate  the  temperature. 

F.  Sp. 

Per-salts    [prrphosphales    and    perarsenates] ;    Pre 

auction    of .     S.     Whkenasi.    Berlin. 

Pat.  296,796,  July  26,   1914. 
Alkalis e-earth    peroxides  can    be   dissolved  |i 
excess  of  concentrated   phosphoric   or  arsenic  acid 
forming  hydrogen  peroxide  and  the  corresponding 
primary    per-salt.      The    hydrogen    peroxide   dw 
not  decompose,  and  by  evaporation  under  1 
pressure,  with  minimum  elevation  of  temperature 
the  primary   pei  phosphate  or  perarsenate  can  I" 
obtained.      The   corresponding  alkali   salts  can  ' 
obtained   by  decomposing  the  alkaline-earth  salt: 
before  evaporation   with   an  alkali   sulphate 

— YV.  II.  P. 

Per-salts;     Production    of   anhydrous " 

lures  of  per-salts.  S.  Aschkenasi.  Berlin. 
Pat.  29(i,sss,  Sept.  21.  1915.  (See  precedinj 
abstract.) 
Per-salts  prepared  in  cacao  can  he  subsequent! 
dried  in  air  at  100' C.  without  evolution  0 
oxygen.  They  soften  and  again  dry  giving  ol 
an  appreciable  quantity  of  water  vapour.  Dryir 
in  this  wav  improves  the  stability  of  the  i" 

— W.H.P. 

Chlorine  and  oilier  gases  ;    Compressing  — 

Italiana  di  Elettrochimica.  and  L.  L.  Bianchin 
Rome.     Eng.     Pat.     106,722,     Aug.     7.     10b 
(Appl.    No.    11.122   of    1910.) 
I    In  a  compressing  system  for  chlorine  and  the  lik 
using    sulphuric    acid    for    compressing    the    - 
strung   sulphuric   acid   from  a   supplj    t ank 
through  a  cooling  coil  to  a  rotary  conipr 
which  the  gas  is  also  supplied.     Addition! 
pressors  in  series  may  be  used,  with  a  coi 
between   each   pair.  '  The   compn ■--■•!    -j. -is  pass. 
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to  a  centrifugal  diaphragm  separator,  and  the  acid 
passes  to  one  of  a  pair  of  similar  closed  vessels. 
When  full,  the  acid  is  diverted  to  the  other  vessel, 
and  that  in  the  first  vessel  is  forced  back  to  the 
supply  tank  by  compressed  air.  Acid  recovered 
from  the  centrifugal  separator  is  also  returned  to 
the  collecting  vessels. — W.  F.  F. 


Graphite  ;     Manufacture     of     artificial  ■ 


[from- 
waste  lyes  from  cellulose  manufacture'].  H.  Messow, 
Berlin!     Ger.  Pat.  297,075,  Aug.  8,  1915. 

Waste  lyes  from  the  manufacture  of  cellulose  are 
mixed  with  oxides  of  heavy  metals,  e.g.,  ferric 
oxide,  and  with  calcium  phosphate,  and  the  mix- 
ture is  exposed  to  a  high  temperature  and  a  very 
high  pressure.  The  graphite  so  produced  is  con- 
verted into  flake  graphite  by  means  of  hot  rolls. 

Hydrogen  ;  Manufacture  of - 


.  Badische  Anilin 
und  Soda  Fabr.  Ger. "Pat.  297,258,  Sept.  11, 
1914.     Addition  to  Ger.  Pat.  292,615. 

Contact  masses  prepared  by  saturating  pumice 
with  a  solution  of  nickel  or  cobalt  chloride  and 
subsequently  igniting  (see  Fr.  Pat.  463,114  of 
1913  ;  this  J.,  1914.  313).  have  not  proved  satis- 
factory in  the  production  of  hydrogen  from  carbon 
monoxide  and  steam.  Good  yields  of  hydrogen 
are  obtained,  however,  by  using  contact  masses 
prepared  by  impregnating  suitable  materials  with 
relatively  small  quantities  of  solutions  of  nickel 
salts  free  from  halogens  and  sulphur. 

Sodium  chloride;  Process  for  separating from 

liquors  containing  it  and  sodium  nitrate  in 
solution.  I.  B.  Hobsbaum,  London,  and  J.  L. 
Grigionl,  Richmond.  U.S.  Pat.  1,230,162,  June 
19,  1917.     Date  of  appl.,  May  20,  1915. 

See  Eng.  Pat.  12,474  of  1914  ;  this  J.,  1915,  715. 

Sodium    n  Urate  ;    Process    of   recovering ■  from 

liquors  containing  it  and  sodium  chloride  in 
solution.  I.  B.  Hobsbaum.  London,  and  J.  L. 
Grigioni,  Richmond.  U.S.  Pat.  1,230,163,  June 
19,  1917.     Date  of  appl.,  May  20,  1915. 

See  Eng.  Pat.  12,475  of  1914  ;  this  J.,  1915,  799. 

Evaporator.     U.S.     Pat.     1,228,855.     See     I. 

Combined  tar  dehydration  and  ammonia  dislillatifm 
plant.     Eng.  Pat.  106,642.     See  III. 

Gas  generator.     [Electrolysis  of  water.]     U.S.  Pat. 
1,230,803.     See  XI. 
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Scientific  glass-ware;  Action  of  chemical  and 
physical  agents  on  smne  types  of — — .  J.  D. 
Cauwood,  S.  English,  and  W.  E.  S.  Turner. 
Soc.  Glass  Techn..  July  25,  1917. 

The  method  employed  in  the  research  was  to 
subject  Jena  glass,  five  new  British  resistance 
glasses,  and  a  few  chemical  glasses  made  in  allied 
and  neutral  countries  to  the  following  series  of 
tests  : — Action  of  steam.  Action  of  boiling  water. 
Action  of  water  under  a  pressure  of  10  kilos,  per 
sq.  cm.  Action  of  water  at  20°  0.  and  at  80 »  C. 
Action  of  N/ 10  and  2A'  sodium  hydroxide,  2N 
sodium  carbonate  solution.  5%  ammonium 
«U(»ide  solution,  and  2A"  ammonia  solution  at 
100°  C.  Action  of  hydrochloric  acid  fumes,  boiling 
hydrochloric  acid  solution,  and  2N  sulphuric  acid 
at  100  C.  Cracking  test.  In  addition  each  glass 
was  analysed.  From  the  results  it  was  apparent 
that  in  every  test  applied  the  British  glasses 
compared  most  favourably,  with  Jena  glass,  in 
some  of  the  tests  even  surpassing  it. 


Salt-cake  and  soda-ash  in  the  glass  industry.  L. 
Springer.  Keram.  Runds..  1916.  24,  25,  159. 
J.  Soc.  Glass  Technol..  1017.  1,  Abstracts.  4 — 5. 

In  discussing  the  substitution  of  other  materials, 
chiefly  salt-cake,  for  soda-ash  in  glass  making,  it 
is  pointed  out  that  salt-cake  made  in  lead-lined 
pans  contains  only  001 — 0-03%  of  iron  oxide, 
whereas  that  made  in  iron  pans  contains  0  07 — 
013%.  Salt-cake  made  by  the  Hargreaves  pro- 
cess (treating  common  salt  with  sulphur  dioxide, 
air,  and  steam  in  iron  cylinders)  is  practically 
free  from  iron.  For  glass  making  salt-cake  should 
not  contain  more  than  0  02%  of  iron  oxide,  1%  of 
free  sulphuric  acid,  0-5%  of  undecomposed  salt, 
and  0-5%  of  calcium  sulphate.  If  the  soda  ash  in 
a  glass  batch  be  replaced  by  an  equivalent  quantity 
of  salt-cake  (100  parts  for  75  parts  of  soda-ash), 
and  proper  precautions  be  observed,  the  quality 
of  the  glass  should  be  entirely  unaffected.  In  a 
batch  containing  salt-cake  a  reducing  agent  (coal 
or  anthracite)  is  necessary,  and  the  lime  should 
preferably  be  added  as  limestone,  as  the  carbon 
dioxide  then  evolved  facilitates  the  escape  of  the 
sulphur  dioxide  produced  from  the  salt-cake. 

Common  salt  is  of  little  value  as  a  substitute 
for  soda-ash.  Alkali  metasilicates  have  also  been 
suggested  as  substitutes  for  soda-ash.  Their 
value  in  practice  would  depend  upon  the  possibility 
of  obtaining  them  sufficiently  pure  and  at  a  low 
enough  price. 

It  is  suggested,  as  a  possible  development,  that 

glass  might  be  melted  in  very  large  quantities  in 

I   certain  centres  and  sold  to  individual  manufac- 

;    turers  for  re-melting,   colouring,  and  working  up 

into  glass  articles. 

Barium  peroxide  as  a  substitute  for  nitre  in  glass 
batches.  L.  Springer.  *  Sprechsaal.  1916,  49,  18 
and  136.  J.  Soc.  Glass  Technol.,  1917,  1, 
Abstracts,  3 — 4. 
Some  commercial  "  saltpetre  substitutes "  were 
found  to  consist  chiefly  of  barium  peroxide,  one 
preparation,  for  example,  containing  77-3%  of 
barium  peroxide,  13-9%  of  barium  carbonate,  and 
6-2%  of  barium  oxide.  Barium  peroxide  gives 
off  oxygen  when  heated  to  700° — 800°  C,  but  to 
supply  a  given  quantity  of  free  oxygen  to  a  glass 
batch  four  times  as  much  barium  peroxide  would 
be  required  as  of  nitre,  and  the  barium  oxide  so 
introduced  would  affect  the  quality  of  the  glass, 
so  that  in  a  lead  glass  the  proportion  of  lead  and 
in  a  lime-soda  glass  the  proportion  of  lime  would 
have  to  be  reduced  to  allow  for  the  barium  oxide 
added.  In  small  quantities  barium  peroxide  has 
no  deleterious  effect  on  glass. 


Alumina  ;    Influence    of  - 


on    the    fusibility    of 


glasses.  F.  Singer.  Keram.  Runds..  1915,  5, 
J.  Soc.  Glass  Technol.,  1917,  1,  Abstracts,  16 — 17. 
The  alumina  was  added  in  the  form  of  pegmatite. 
of  which  two  samples  were  used,  containing 
respectively  :  SiO.„  75-95.  93-61  ;  AL03,  1301, 
3-51  ;  Fe,C>3,  0-31,  0-20  ;  CaO.  0-36.  0"-44  ;  MgO. 
0-49,  0-33;  (1)  alkalis,  9-34;  (2)  K20  1-89;  loss 
on  ignition,  0-66,  0-27%.  Two  lime-soda  batches 
were  made  up,  corresponding  to  :  (1)  0-4  CaO, 
0-6  Na20,  2-6  SiO.  ;  (2)0-5  CaC\  0-5  Xa20.  2-6  SiO,. 
Sufficient  of  the  pegmatite  No.  1  was  added  to 
give,  in  successive  mixtures,  0-263,  0-2,  00  5.  0-10. 
and  0  05  mol.  Ala03,  and  batches  were  melted  at 
950°,  1150°,  1230°,  and  14205C.  respectively. 
At  1420°  C.  melting  was  too  rapid  to  observe  the 
effect  of  the  alumina.  The  batches  with  the  larger 
proportions  of  alumina  were  less  fusible  than  the 
alumina-free  batches,  but  at  1150  '  C.  mixtures  with 
the  smaller  proportions  of  alumina  (0  1 5,  0  10, 
and  005  Alo03)  were  distinctly  more  fusible  than 
the  alumina'-free  mixtures.  In  another  series  of 
experiments  it  was  found  that  the  influence  of 
alumina,  in  moderate  quantities,  on  the  melting 
point,  depends  on  the  relative  proportions  of  lime 
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and  soda  and,  in  some  oases,  on  the  silica.  Thus, 
with  lime  and  soda  in  the  proportion  111  Call  :  n-ii 

Na.O,  there  was  little  difference  between  the 
melting  points  of  alurnina-contaiiting  and  alumina- 
free  batches,  and  the  Bams  was  true  tor  batches 
containing  lime  and  Boda  in  the  proportion 
0-5  CaO  :  0-5  Na,0  with  2-5  -2-75  SiO„  but  when 
the  silica  was  increased  t"  3-0  sue.  alumina  bad 
a  favourable  effect  in  the  ease  of  the  0-5  CaO  :  0-5 
Xa,o  batches.  With  lime  and  soda  in  the  pro- 
portion 0*6  Cat):  01  Na,6,  alumina  bad  a  bene- 
ficial it  t'i-.t  whether  the  proportion  of  silica  was  2-5 
SSOj  or  3  sii)„.  These  results  show  that  when 
alumina  is  present,  in  addition  to  its  beneficial 
effect  on  the  properties  of  the  glass,  the  propoi  linns 

Of  lime  and  of  silica  may  be  increased  and  the 
alkali  decreased.      Alumina  was  found  to  diminish 

the  tendency  to  devitrification. 

'  lass  of  the  type  RO,  SSiO,  :     Variation  in  soda, 

lime,   and   tpagnesia  content  of  a .     C.    C. 

Hand.  Trans.  Amer.  Ceram.  Soc.,  1915,  17, 
236—239. 
MIXTURES  of  magnesium  carbonate,  whiting,  and 
soda  ash  in  different  proportions  were  prepared  to 
correspond  to  a  triaxial  diagram  the  apices  of 
which  represent  MgO,3SiO„  CaO,3SiOa,  and 
Xa..O,3SiO,  respectively,  the  increments  being 
1  15  equiv.  BO.  Each  hatch  of  500  grins,  was 
ground  in  a  ball  mill,  then  introduced  into  a 
crucihle  previously  heated  to  1000°  C.  The  hatch 
was  melted,  kept  molten  until  free  from  air  bubbles, 
and  then  poured  on  to  an  iron  plate  and  rolled  into 
a  sheet  i  in.  thick.  The  replacement  of  lime  by 
magnesia  reduced  the  amount  of  devitrification  in 
the  glass.  In  no  case  did  devitrification  occur  in 
the  lime-free  glasses.  The  mixtures  which  con- 
tained less  than  1/15  equiv.  Na,0,3SiOs  were  too 
viscous  to  pour.  Most  of  those  which  contained 
less  than  I/O  equiv.  Na:0,3SiOa  devitrified  after 
pouring.  Manv  of  the  mixtures  containing  less 
than  1 '  :s  equiv.  Na,0,3SiO„  and  2/6  to  2  3  equiv. 
CaO,3SiO,  devitrified  after  being  heated  to  SOOT, 
in  0  hrs.  and  cooled  in  about  20  hrs.  All  the  mix- 
tures which  contained  more  than  2/3  equiv. 
Xa2(>.3SiO.  produced  glasses  which  were  too 
soluble  to  be  useful. — A.  B.  S. 

"  Seeds  "  in  i/lass  :   Cause  and  differentiation  of . 

R.  L.  Frink.     Trans.  Amer.  Ceram.  Soc.,  1915, 

17,  793—802. 
"  Seeds  "  in  glass  are  seen  under  the  microscope 
to  consist  of  minute  blisters,  which  contain  carbon 
monoxide  or  dioxide.  The  following  varieties  have 
been  distinguished  :  (1)  Seeds  largely  due  to  over- 
working the  furnaces.  (2)  Seeds  due  to  smoke  or 
oil-vapour  introduced  when  the  pontil  is  inserted 
in  the  molten  glass  ;  these  are  hounded  by  a  yellow- 
zone  and  usually  contain  minute  particles  of  ash 
or  soot  ;  they  are  not  well  distributed  through  the 
glass.  hut  occur  in  local  areas.  (3)  Seeds  contain- 
ing sulphur  dioxide  or  volatilised  sodium  chloride. 
the  crystals  of  the  latter  being  recognisable  under 
the  microscope.  (1)  Seeds  due  to  the  production 
of  gas  formed  on  re-melting  a  devitrified  cullet. 
(5)  Seeds  due  to  arsenic  and  containing  crystals  of 
arsenic  trioxide.  (ti)  Seeds  caused  by  the  occlusion 
of  air.  as  when  a  jet  of  air  plays  on  a  crevice  in 
the  pot.  (7i  Seeds  produced  by  incomplete  melt- 
ing of  the  glass  and  characteristically  spherical. 
The  author  suggests  that  formation  of  seed  may 
be  prevented  in  niosl  cases  hy  not  exceeding  the 
proper  output  of  the  furnace  and  hy  studying  its 
operation  so  as  to  secure  homogeneity  and  freedom 

from  gaseous  occlusions. — A.  B.  S. 

Glass;    Hid  staining  of- 


hy    means    of   I  "/./,<  r 
compounds.     L.  Springer.     Sprechsaal,  1916,  49, 

.Mi.  :.ii.  hi.  7:..  so,  ss.     .1.  soc.  Glass  Technol., 
1917.  1,  Abstracts,  is— 20. 

In  the  experiments  described,  small  beakers  wire 


used,  made  of  a  glass  of  the  composition:  SiO., 
72  j  CaO,  0  ;  Na.O,  5-5  :  K,0,  12  0%,  corresponding 

to  a  batch  mixture  composed  of  :  sand,  inn  ; 
calcium  carbonate,  22  :  sodium  carbonate,  13, 
and  potassium  carbonate,  2  1  parts.  The  trial 
pieces  were  painted  over  with  the  colouring  paste 
ainl  Bred  three  times  in  a  muffle  kiln.  The  fust 
firing  was  under  oxidising  conditions,  and  part  of 
the  copper  compound  in  the  colouring  paste  was 
burnt  into  the  glass,  producing  a  yellowish-  or 
bluish-green    colour.     After  cooling,   the   residual 

paste    was    washed    off,    and    the    glass    then    fired 

under  strongly  reducing  conditions,  coal  or  lignite 
being  placed  in  the  muffle  with  the  glass,  and  the 
air  supply  cut  down  as  low  as  possible.  The 
copper  compounds  in  the  glass  were  thus  reduced, 
giving  rise  to  a  line  ruby-red  colour.  The  trial 
pieces  were  subsequently  fired  a  third  time  to  burn 
away  carbon,  deposited  on  the  glass  during  the 
second  firing.  The  most  successful  colouring 
mixtures  were  : — (1)  100  parts  ol  "  yellow  earth  " 
(ochre),  and  200  parts  of  crystallised  copper 
sulphate,  tin-  copper  being  precipitated  by  caustic 
soda,  and  the  product  freed  from  sulphuric  acid 
by  calcining  and  from  sodium  salts  and  soluble 
sulphates  by  washing.  (2)  100  parts  of  ochre  and 
liii  parts  of  copper  oxide  ground  together.  (3)  100 
parts  of  ochre  and  200  parts  of  copper  sulphate, 
calcined  thoroughly  to  remove  sulphuric  acid. 
Pastes  containing  the  copper  as  sulphate  "  strike  " 
the  glass  at  a  much  lower  temperature  than  oxide 
pastes,  hut  have  an  action  on  the  glass  itself,  and 
the  resulting  ruby  colour  is  irregular  ami  inclined 
to  be  malt  and  streaky.  Oxide  pastes  require  a 
considerably  higher  temperature  in  the  first  firing, 
hut  the  ruby  tints  obtained  after  reduction  are 
much  finer.  To  obtain  a  good  ruby  glass  by  this 
method,  the  colouring  paste  must  be  as  finely 
ground  and  as  intimately  mixed  as  possible,  and  it 
must  be  applied  evenly  to  the  glass.  The  tem- 
perature in  the  first  firing  at  which  the  best  results 
are  obtained  must  he  ascertained  for  each  par- 
ticular kind  of  glass;  it  cannot  be  varied  many 
degrees  without  unsatisfactory  results.  For  the 
glass  mentioned  above,  a  temperature  of  about 
600°  C.  was  found  suitable. 

Glass  :   Silvering  of .    A.  Silverman  and  V.  I). 

Xeckerman.     Trans.  Amer.  Ceram.  Soc,    I91fij 
17,  505—519. 

A  BRIEF  historical  summary  with  bibliography. 
The  authors  state  that  Brashear's  process  (in  which 
silver  nitrate  is  reduced  by  a  mixture  of  loaf  sugar, 
nitric  acid,  alcohol,  and  water)  is  the  only  one  in 
which  the  subject  is  approached  quantitatively. 
They  have  undertaken  an  extensive  investigation 
on  the  precipitation  of  metals  in  the  form  of 
mirrors,  and  in  the  present  paper  describe  some 
preliminary  qualitative  experiments. — A.  B.  S. 

Kaolins  ;     A    comparison    of   some in    respect 

of  size  of  grain.     C.  F.   Binns.     Trans.  Am.  r. 
Ceram.  Soc,  1915,  17,  356—371. 

Several    English,    American.   and»German   clays 
were  dellocculated  and  then  treated  in  a  modified 
Schultze's  elutriator  consist  im.'  of  a  series  of  five 
cylinders    of    5"0,     7"5.     13*5,     21*5.    and    30    cm 
diameter,  respectively,  through  which  a  stream  ol 
water  flows  in  succession  with  an  upward  velocit) 
of    1-5,   0-7.   0-1S.   lilts,   and   0-01    mm.   per  Be 
the    finest    particles    being    carried    away    by   tin- 
water  passing  out  of  the  last  cylinder.     With  mi 
kaolins,  the  amount  left  behind  by  a.  How  of  0-7  mm. 
per  sec  is  negligible.     The  third  vessel,  with  a  flow 
of  0'18  mm   per  sec.  is  of  the  greatest  important  e 
in  expressing  the  grain  of  a  day:  the  percent 
of  material   retained  in  it    varies  from   less  than  ■'< 
to  more  than  25",,.      In   the  succeeding  cylindei 
tin'    variation    with    different    clays    is    much    lett. 
English,  German,  and  Georgian  (U.S.A.)  kaolin- 
are  very  similar  in  grain.     Some  of  the  second- 
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class  English  china  clays  clearly  show  a  large 
content  of  coarse  grains,  but  this  is  most  marked 
with  Xorth  Carolina  (U.S.A.)  kaolins  ;  these 
ire  particularly  dillieult  to  deflocculate. — A.  B.  S. 

Clays;  Use  of  defloeculatina  agents  in  washing- ■ 

and  the  effect  of  the  process  on  the  colour.  0.  H. 
Brown  and  W.  L.  Howat.  Trans.  Amer.  Ceram. 
Soc,  1915,  17,  81—90. 

The  addition  of  0  05 — 0-25%  of  caustic  soda 
to  a  clay  slip  effects  the  deflocculation  of  the  clay 
and  keeps  it  in  suspension,  whilst  silica  and  other 
impurities  settle  out.  The  addition  of  aluminium 
chloride  re  flocculates  the  clay.  The  colour  of 
English  china  clays  is  not  altered  by  this  treatment, 
but  that  of  several  American  clays  is  greatly  im- 
proved. The  treated  clays  have  a  lesser  drying 
shrinkage  and  a  greater  burning  shrinkage  than  the 
raw  clays. — A.  B.  S. 

Cracking   clays;     Effect   of   lime   on   certain - 


J*7.  B.  Davis.     Trans.  Amer.  Ceram.  Soc,  1915. 
17,  497—504. 

Cracking  clays  are  of  two  types  according  as  the 
fjelatinous  matter  causing  the  excessive  plasticity 
and  shrinkage  is  of  inorganic  or  organic  nature. 
Clays  which  cracked  when  made  into  a  paste  with 
water  and  then  allowed  to  dry,  were  mixed  (dry) 
with  3,  4,  6,  or  12  %  of  lime  and  then  tempered 
in  the  usual  manner.  The  proportion  of  lime 
required  varied  with  the  nature  of  the  clay,  but 
in  each  case  a  sufficient  quantity  of  lime  pre- 
vented cracking.  The  cracking  is  attributed  to  the 
very  finely  divided  colloidal  gelatinous  matter, 
which  has  a  great  affinity  for  water.  On  mixing 
the  dry  clay  with  lime,  and  then  adding  water, 
the  conditions  are  favourable  for  the  immediate 
formation  of  calcium  silicates  or  for  the  destruction 
of  the  organic  colloids  by  the  lime.  It  is  im- 
possible to  mix  a  wet  plastic  clay  with  lime  ; 
the  clay  should  be  dried,  ground  so  that  it  will 
pass  a  15-mesh  sieve,  mixed  (dry)  with  the  lime, 
ind  then  tempered. 

In  the  discussion.  H.  F.  Staley  pointed  out  that 
preheating  the  clay  before  use  would,  in  most 
ases.  serve  the  same  purpose,  and  be  cheaper 
ind  free  from  the  objections  to  lime.  He  sug- 
gested that  the  addition  of  common  salt  is  prefer- 
able to  that  of  lime. — A.  B.  S. 

Drying  behaviour  of  some  [American]  clays  ;    Effect 

of  salts  on .     H.  F.  Stalev.     Trans.  Amer. 

Ceram.  Soc,  1915,  17,  697 — 719. 

The  addition  of  anhydrous  sodium  carbonate 
iecreases  the  rate  of  drying,  increases  the  tendency 
to  cra^k.  and  lengthens  the  range  of  vitrification 
it  the  clays  studied.  Sodium,  chloride  decreases 
".he  rate  of  drying  and  cracking,  produces  better 
■oloured  ware,  and  has  a  beneficial  effect  on 
ratification,  but  usually  increases  shrinkage. 
:The  addition  of  J  to  2  %  of  salt  renders  many 
ender  Iowa  clays  workable.  The  addition  of 
nagnesium  and  calcium  sulphates  to  clays  is  not 
ecommended.  The  reduction  of  cracking  by  the 
iddition  of  sodium  chloride  is  due  to  its  flocculating 
ffect  on  the  clay  and  the  resulting  production 
jf  a  structure  favourable  to  capillars-  action. 

'—  A.  B.  S. 


'aMing  [pottery]  ;  Xotes  on  ■ 


.  A.  V.  Bleininger 
and  M.  R.  Hornung.  Trans.  Amer.  Ceram.  Soc, 
1915,  17,  330—355. 

The  liquefying  action  of  various  alkaline  salts  on 
lay  is  due  to  their  hydrolysis  and  to  the  action 
)f  the  resultant  negatively  charged  OH  ions  which 
epel  the  similarly  charged  clay  particles  and 
ncrease  the  state  of  dispersion  in  the  system, 
'leaking  the  larger  particles  into  smaller  ones, 
f  there  is  an  excessive,  concentration  of  OH  ions 
i   "  stiffening  "   of   the  mass   will   occur   and   the 


alkalinity  will  decrease.  Organic  colloids  act 
similarly  to  alkaline  salts,  but  also  protect  the 
particles  and  make  the  liquid  less  sensitive  to  the 
action  of  flocculating  agents.  The  presence  of 
salts  such  as  sulphates  or  chlorides  of  calcium, 
magnesium,  or  aluminium  in  a  clay  may  render 
the  maximum  liquefaction  of  the  clay  impossible. 
The  viscosity  of  a  clay  slip  is  an  extremely  impor- 
tant factor  in  governing  the  rate  of  sedimentation  ; 
it  is  best  determined  by  means  of  a  simple  efflux 
viscometer  of  the  Marriotte  flask  type,  no  kinetic 
or  temperature  corrections  being  necessary  in 
ordinary  work.  As  a  large  volume  of  air  is 
absorbed  by  clay  slips,  they  must  be  thoroughly 
stirred  or  even  subjected  to  a  vacuum  before 
determining  their  viscosity.  The  effect  of  this 
entrapped  air  is  specially  marked  with  some 
kaolins.  Sodium  silicate  reduces  the  viscosity  of 
a  clay  more  effectively  than  sodium  carbonate. 
Kaolins  differ  greatly  in  regard  to  the  change 
effected  in  their  viscosity  by  various  reagents. 
Absorption  of  the  reagents  also  has  an  important 
effect  on  the  viscosity ;  sodium  hydroxide  is 
absorbed  to  a  far  greater  extent  than  sodium 
carbonate.  The  addition  of  alkali  sometimes 
increases  the  tensile  strength  of  cast  bodies. 
^Mixtures  containing  a  low  concentration  of  alkali 
are  more  liable  to  change  their  viscosity  with 
time  than  those  of  greater  concentration.  The 
viscosity  of  a  mixture  of  several  clays  may  differ 
from  that  Which  would  be  anticipated,  on  account 
of  reactions  which  occur  among  the  impurities 
present  in  the  clays.  Thus  a  mixture  of  45% 
English  china  clay  and  55%  Georgia  kaolin 
requires  2i  times  as  long  to  flow  out  of  the  visco- 
meter as  would  be  expected  from  the  viscosity  of 
each  of  these  clays  taken  separately.  The  changes 
effected  by  the  addition  of  various  amounts  of 
different  reagents  to  American  kaolins  and  ball 
clays  and  to  mixtures  of  these  in  various  propor- 
tions are  shown  in  15  graphs. — A.  B.  S. 

Plaster  [pottery]  moulds  ;  Notes  on  the  manufacture 

of .     G.  A.  Williams.     Trans.  Amer.  Ceram. 

Soc,  1915,  17,  322—329. 

The  breakage  of  moulds  can  be  reduced  by  care 
in  handling  and  drying  the  moulds  and  by  mixing 
the  plaster  in  such  a  manner  as  to  produce  the 
strongest  possible  mould.  Moulds  which  are 
heated  above  110°  C.  soon  crumble.  A  very  thin 
clay  slip  may  crack  the  moulds  by  the  internal 
expansion  of  the  plaster  whilst  absorbing  water. 
A  mixture  of  plaster  and  water  was  poured  into  a 
tin  pan,  14  in.  x  9  in.,  and  the  rate  of  setting  was 
noted  by  standing  a  thermometer  in  it  and  noting 
the  time  taken  to  reach  the  maximum  temperature. 
The  rise  in  temperature  varied  from  15;  to  22°,  and 
the  time  of  setting  from  11  to  54  mins.  according 
to  the  accelerator  added.  The  set  plaster  was 
sawn  into  blocks  and  slabs  which  were  planed  to 
bars  (1)  3|  in.  x-Jf  in.  x4|  in..  (2)  0  in.  x3  in.  x  •}£ 
in.  These  bars  were  kept  at  S6°  C.  for  48  hrs. 
and  then  tested.     The  modulus  of  rupture   (S  = 

-,J.2      where   S=modulus,    p  =load,     l  =  distance 

between  supports,  b=breadth  and  d=thickness 
of  bar)  varied  from  230  to  705.  The  relative 
hardness  was  determined  by  applying  a  jet  of 
water  (delivery  3500  cc  per  min.  at  a  pressure  of 
36  in.  of  mercury)  to  the  plaster,  the  jet  being 
10  in.  from  the  face  of  the  slab.  The  tune  taken 
to  wear  a  hole  through  the  plaster  varied  from 
5-5  to  2S  mins.  The  weight  of  water  absorbed 
when  the  plaster  was  immersed  in  a  saturated 
solution  of  calcium  sulphate  at  20°  C.  varied  from 
31-3  to  50%.  It  was  found  that  the  best  mixture 
is  composed  of  2J  lb.  of  plaster  to  1  quart  of  water. 
A  larger  proportion  of  plaster  increased  the 
strength,  but  reduced  the  porosity,  lengthened  the 
setting  time,  and  raised  the  maximum  tempera- 
ture.    With  too  little  plaster,  the  rate  of  setting 
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is  slow  and  the  temperature  attained  La  low. 
Each  accelerator  or  ietardei  has  its  specific 
influence  on  the  plaster.  Thus,  the  addition  of 
10  cc  of  concentrated  sulphuric  acid  gave  a 
high    temperature    test     in    a    shorter     time    and 

increased  tie-  porosity  "t  the  plaster,  hut  reduced 
its  strength  to  one-third.  Common  salt.  alum, 
potassium  sulpha.).',  and  potassium  hi'  hromate  act 
similarlv,  potassium  sulphate  heini,  them  >st  active 
accelerator  and  sulphuric  acid  causing  the  greatest 
loss  in  strength.  Cum  tragacanth  dextrin,  and 
sodium  hicarhonate  act  as  retardera,  the  last- 
named  decreasing  the  porosity  and  seriously 
reducing  the  strength  of  the  plaster. 

The  results  of  2">  experiments  show  that  the  use 
of  accelerators  and  retardera  increases  the  strength 
of  the  plaster;  at  the  expense  of  the  porosity,  or 
vice-versa. — A.  B.  S. 

Fireclay,   shale,   and  surface  clay  mLcturcs  ;  Study 

of with  reference  to  their  porosity-temperature 

relations.  G.  II.  Brown.  Trans.  Anier.  Ceram. 
Soc.,  1915.  17,  450—457. 
Eighteen  mixtures  of  No.  2  Killanning  (Fa.) 
fireclay.  Canton  (Ohio)  paving  brick  shale,  and  a 
surface  clay  from  (iroveport  (Ohio)  were  made 
into  small  bricks,  dried,  and  burned  to  various 
temperatures  up  to  12S0J  C.  The  addition  of  tire- 
clay  to  a  shale  or  surface  clay  does  not  prevent  the 
tendency  of  the  latter  to  ov'arburn.  The  addition 
of  10 — 30  ",,  of  fireclay  to  a  surface  clay  or  shale 
may  improve  the  vitrification  behaviour  and 
decrease  the  porosity  of  the  latter,  though  a  higher 
firing  temperature  is  necessary.  Dissimilar  clays 
cannot  be  satisfactorily  blended,  but  retain  their 
individual  characteristics  in  the  mixture. — A.  B.  S. 

Fireclay    mi.rture  :      Influence    of    varying    wafer- 

content  in  a .    R.  J.  Montgomery  and  C.  E. 

Fulton.     Trans.  Amer.  Ceram.  Soc.    1015,   17, 
436—149. 

The  variations  in  the  proportion  of  water  in  a 
mixture  of  St.  Louis  fireclay  and  grog  may  be 
relatively   large   without    materially   affecting   the 

Ehysical  structure  of  the  mass  during  drying  and 
uming.  The  property  which  is  most  affected 
is  the  shrinkage  of  the  clay  alone  on  drying,  which 
is  proportional  to  the  amount  of  water  used. 
A  mixture  of  clay  with  50  %  grog  shows  no  marked 
variation. —  A.  I!.  S. 


Gray  :     Effect    of  ■ 


in  a  fireclay  body.  C.  E. 
Fulton  and  It.  J.  .Montgomerv.  Trans.  Amer. 
Ceram.  Soc.  1915.  17,  409 — 420. 

Raw  St.  Louis  fireclay,  ground  so  as  to  pass 
completely  through  a  20-mesh  screen,  was  mixed 
with  grog  made  by  burning  the  same  clay  to  about 
cone  0  and  then  crushing  it  to  the  desired  size. 
Effect  of  amount  Mf  grog.  The  addition  of  grog 
reduces  the  amount  of  water  required  to  develop 
plasticity,  the  drying  and  burning  shrinkage, 
the  strength  of  the  unhurned  mixture,  the  tendency 
to  over-fire  at  cones  15 — -20,  and  the  strength  up 
to  the  point  of  over-firing,  and  increases  the 
apparent  sp.  gr.  and  apparent  porosity.  Effect 
of  size  ui  lima.  Increasing  the  fineness  of  the  grog 
increases  the  amount  of  water  needed  to  develop 
plasticity  ;  the  drying  and  burning  shrinkage, 
the  latter  es|>eriall\  at  eones  15 — 20;  the  strength 
of  the  raw  body  ;  and.  up  to  rone  15.  the  strength 
of  the  fired  body.  At  cone  30  the  Change  in  tin- 
modulus  of  rupture  clearly  shows  over-firing. 
The  apparent  sp.  gr.  is  scarcely  affected  hy  the 
fineness  of  the  grog  below  cone  20.  The  apparent 
porosity  at  rones  010  and  5  increases  with  the 
Oneness  of  the  grog  :  at  cone  II'  there  is  no  effect, 
and  at  nmes    15  and   20   the  apparent    porosity  i- 

reduced  with  increasing  fineness  of  grog  when  the 
hodv  is  over-fired. — A.  B.  S. 


Saturated  sodiitm  sulphate  solution  :    Effect  o<  

upon  the  Structure  of  clay  burned  to  different 
temperatures.  W.  L.  Kowat.  Trans.  Amer. 
Ceram.  Soc.  1915.  17,249—255. 

Blocks  of  burned  clay  measuring  4  in.  x  1  in.  a 
2  fin.  were  immersed  in  a  cold  saturated  solution 
of  Glauber's  salt  and  then  exposed  to  the  air 
for  a  day  to  allow  the  salt  to  crystallise.  The 
treatment  was  repealed  as  often  as  desired.  A 
calcareous  surface  clay  required  to  he  heated  to 
1100°  C.  before  it  could  withstand  this  treatment 
and  it  was  then  overburned.  A  shale  became 
resistant  at  1025"  C.  and  a  fireclay  at  1100°  C. 
The  test  appears  to  be  sharp  and  decisive  with 
clays  which  have  not  been  burned  sufficiently  to 
reach  their  full  strength,  i.e.,  those  with  more 
than  8%  porosity.  It  is  much  more  severe  than 
the  freezing  test. — A.  B.  S. 

Porcelain     mixture     and     shale:      Electrical     con- 
ductivity of- upon  heating.     C.  S.  Kiunison. 

Trans.  Amer.  Ceram.  Soc.  1915,  17,  421—430. 

A  typhai,  porcelain  mixture  and  a  Bedford 
(U.S.A.)  shale  were  each  made  into  cylinder-. 
J  in.  long  and  -ft  in.  iliam.  Electrodes,  consisting 
of  platinum  discs  j  in.  diarn.  to  which  wer.- 
attached  4  in.  of  platinum  wire,  were  embedded 
at  each  end  of  these  cylinders  and  1  in.  apart. 
The  cylinders  were  then  heated  in  an  electri-- 
furnace,  the  temperature  rising  1  '  C.  per  min. 
until  vitrification  occurred.  The  electrical  con- 
ductivity was  measured  by  a  modified  Wheat- 
stone  bridge  with  alternating  current  attachment, 
and  a  telephone.  The  conduction  is  probably  of 
two  kinds — corresponding  to  electron  conduction 
through  a  copper  bar  and  ionic  or  electrolytic 
conduction  through  a  salt  solution.  The  former 
predominates  at  low  temperatures  and  the  latter 
at  a  red  heat  or  above.  If  a  graph  of  the  electrical 
conductivity  and  the  temperature  is  plotted,  the 
intersection  of  the  two  parts  of  the  curve  indi' . 
the  transition  from  the  solid  to  the  liquid  ph 
of  the  material,  the  degzee  of  sharpness  varying 
with  the  abruptness  of  the  melting  point.     The 

expression:  Log  R=^,+C,  where    I;      the  specific 

resistance,  T=the  absolute  temperature,  and  T 
and  C  are  constants  depending  on  the  material, 
may  be  deduced  from  van't  Hod's  well-known 
formula.     If  log  U  is  plotted  as  the  ordinate  and 

-r-,  as  the  abscissa,  the  resulting  graph  shows  I 

marked  changes  in  direction.      With  a  raw  poi 
lain   mixture   the   first    change   occurs   at    9801 — 
1000°  C,   and   probably   represents   the   beginning 
of  sintering   due   to  the  active   fluxes  presenl 
impurities    in    the    clay.      The    second    point,    at 
1125° — 1135°  C,     probably     indicates     t!i"     com- 
mencement of  the  action  of  felspar.     A  properlv 
burned  porcelain  gives  a  perfectly  smooth  curve, 
indicating  that  no  chemical  changes  occur  below 
the  softening   point  of   the   porcelain.      With  the 
shale,  the  first  point,  at  875"  C.  probably  repn 
sents  the  fusing  point  of  the  most  fusible  eutectk. 
and  that  at  1080°— 1100°  C.   the  softening  po 
of  the  principal  eutectic.     The  author  conclud.- 
that  these  materials  (silicates)  do  not   behave  like 
alloys,    but    as    electrolytes,    ami    represent    di- 
soriated   solutions.     The   large   differences   in   tie- 
conductivity  are  due  less  to  a  change  in  i 
.  .titration  of  the  ions  than  to  their  rate  of  motion, 
this  depending  on  the  viscosity  — A.  B.  S. 

Dental   porcelains.     A.    S.    Watts.     Trans.    Amer. 
Ceram.  Soc,  1915.  17,  190  —  199. 

Porcelains  used  for  the  production  of  artificial 
teeth  correspond  in  composition  to  the  follow: 
mixtures :  — 
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A- 

B. 

C. 

D. 

E. 

Felspar  

81 

80 

89-5 

01-06 

1202 

Clay  substance.. 

4 

— 

— 

— 

■ — 

Flint  

15 

— 

3-8 

29-07 

00-49 

— 

20 

— 

— 

— 

— 

a 

— ■ 

— 

— 

Sodium  carbonate 

— 

— 

4-0 

1-86 

7-90 

Calcium  carbonate 

— 

— 

2-7 

4-L'l 

1-43 

Potassium  carbon- 

■~      « 

— 

— 

ins 

7-21 

Borax     

0-83 

10-95 

The  use  of  true  porcelains  for  dental  inlays  has 
been  almost  completely  replaced  by  that  of 
porcelain  (silicate)  cements  which  consist  of  a 
powder  composed  of  (i. )  basic  calcium  and  alum- 
inium silicates,  with  or  without  beryllium  nitrate, 
(ii.)  zinc  oxide,  (iii.)  calcined  alumina,  and  a  liquid 
which  is  a  "  modified  "  solution  of  phosphoric  acid. 
An  analysis  of  a  commercial  silicate  cement 
showed  the  powder  to  consist  of  Si02  37-0,  A1203 
32-2,  CaO  7-5,  Na.O  10-1,  P205  1-9,  F  9-3,  and  loss 
on  ign.  2-0%,  and  the  liquid  to  consist  of  JJa.,0 
(3-0,  P2Os  35-5,  and  water  58-5%. 

In  making  true  dental  porcelains  at  York,  Pa., 
the  felspar  is  crushed,  hand-picked,  then  ground 
in  drag  mills,  2  ft.  0  in.  diameter,  and  mixed  with 
kaolin,  quartz,  and  a  little  starch  and  gum.  The 
mixture  is  tinted  with  iron,  titanium,  cobalt, 
chromium,  copper,  manganese,  gold,  and  other 
oxides.  The  teeth  are  made  in  bronze  moulds, 
paste  of  the  requisite  colours  being  applied 
to  the  various  parts  of  the  mould.  The  mould 
with  its  contents  is  heated  under  pressure  so  as 
to  bake  the  mixture  lightly.  The  teeth  are  then 
removed,  dressed,  and  burned  in  a  gas-fired  muffle 
on  trays  made  of  fused  silica.  The  shortest 
possible  heating  is  necessary  to  secure  external 
fusion  without  warping.  The  teeth  are  then 
annealed  in  a  separate  furnace.  The  metal  pins 
used  to  attach  the  teeth  to  the  plate  are  preferably 
of  platinum  and  are  inserted  before  burning  the 
teeth.  If  pins  of  base  metal  are  used,  they  are 
generally  soldered  to  platinum  tips  in  the  teeth. 
Attempts  to  produce  dental  porcelains  at  a  tem- 
perature permitting  base  metal  pins  to  be  burned 
in  the  teeth  have  proved  unsuccessful. — A.  B.  S. 

Potash,  lime,  alumina,  and  silica  ;  Study  of  the  most 

fusible  mixtures  of .     H.  H.  Hanna.     Trans. 

Amer.  Ceram.  Soc,  1915,  17,  672 — 690. 

The  mixture  of  Canadian  felspar,  Florida  kaolin, 
Ohio  silica  flint,  and  whiting  which  has  the  lowest 
deformation  point  (cone  3,  1140°C.)  has  a  com- 
position corresponding  to  silica  65-27,  alumina 
16-98,  lime  501.  and  potash  12-71%.  This 
mixture  deforms  25°  C.  below  the  most  fusible 
mixture  described  by  Seger  (cone  4).  By  replacing 
part  of  the  potash  by  soda  (microcline  by  albite), 
it  was  found  that  a  mixture  corresponding  to 
(0-358  Na20,  0-142  K20,  0-500  CaO)  0-748  Al2Oa, 
4-71  Si02  deforms  at  cone  2—3  (1120°— 1140"  C). 
Other  corresponding  components  and  eutectics 
are:  pure  felspar,  cone  6  (1200°  C.)  ;  8%  kaolin 
and  92%  felspar,  cone  7  (1230°  C.)  ;  8%  Tennessee 
ball  clay  and  92%  felspar,  cone  6  (1200°  C.)  ; 
4%  flint  and  96%  felspar,  cone  7  (1230°  C).  A 
mixture  of  lime  23-25,  alumina  14-75,  and  silica 
620%  is  the  melting  point  eutectic  and  the  de- 
formation eutectic  of  the  ternary  CaO-AJ2Oa-Si02 
system ;  it  is  completely  deformed  at  cone  6 
(1200°  C.).— A.  B.  S. 

Colour  of  bricks  ;  Experiments  to  overcome  "scum- 
ming" [efflorescence]  and  improve  the — — .  A.  E. 
Williams.  Trans.  Amer.  Ceram.  Soc,  1915,  17, 
764—770. 

A  solution  of  0-7.iV  ferric  chloride  (113  grms. 
Fe203  per  litre)  was  sprayed  on  to  a  column  of 
clay  as  it  issued  from  an  extrusion  (wire-cut)  brick 


machine,  the  bricks  being  afterwards  burned  trader 
commercial  conditions.  It  was  found  that  the 
colour  of  the  bricks  was  improved,  though  with 
ferrous  sulphate  the  results  were  unsatisfactory. 
A  further  set  of  experiments  on  a  commercial 
scale,  in  which  a  20  %  solution  was  applied  to  the 
clay  by  means  of  a  roller  covered  with  lamb's 
wool,  produced  a  fairly  good  result,  but  weaker 
solutions  were  useless. — A.  B.  S. 

Dryer  "  scum  "  on  bricks  ;   Use  of  barium  fluoride  for 

the  prevention  of .     H.   F.   Staley.     Trans. 

Amer.  Ceram.  Soc,  1915,  17,  200 — 204. 

Barium  fluoride  possesses  the  following  advantages 
over  other  salts  used  to  prevent  the  foi-mation  of 
efflorescence  on  bricks:  (1)  It  is  cheaper;  (2)  it 
is  more  soluble  than  barium  carbonate  ;  (3)  smaller 
amounts  are  required  ;  (4)  there  is  no  deleterious 
effect  on  the  colour  of  the  bricks  ;  (5)  the  use  of 
an  excess  does  not  produce  a  efflorescence,  and 
(6)  it  promotes   vitrification. — A.  B.  S. 


Floor-tiles;     Classification     of  — 
degree    of   vitrification.     F.    K 


as     related     to 
Pence.     Trans. 
Amer.  Ceram.  Soc,  1915,  17,  485 — 492. 

The  author  suggests  that  floor  tiles  shall  be 
classified  according  to  the  average  percentage  (by 
weight)  of  water  which  they  absorb  when  immersed 
in  boiling  water  for  one  hour  and  then  soaked  in 
the  same  water  for  24  hrs.  Three  classes  are 
proposed,  viz.,  vitreous,  0 — 2  %  absorption  ;  semi- 
vitreous,  2 — 10%;  plain  unglazed,  10%  or  more 
absorption. — A.  B.  S. 

Earthenware  glazes  free  from  boric  acid.  E.  Berdel. 
Sprechsaal,  1916,  49,  346 — 347,  353—354.  7. 
angew.  Chem.,  1917,  30,  Ref.,  139. 

Glazes  consisting  of  potassium,  calcium,  and  lead 
mixtures,  poor  in  silica,  and  free  from  boric  acid, 
may  be  prepared  which  when  fritted  are  suitable 
for  glaze-firing  both  at  Seger  cones  1 — 4  and  at 
Seger  cones  07- — 01.  The  mixtures  suitable  for 
higher  temperatures  are  of  the  type  (0-1—0-25 
K20,  0-2—0-45  CaO,  0-4—0-7  PbO),  0-1—0-2 
Al2Oa,  1-8—2-5  Si02.  The  substitution  of  soda 
for  potash  was  found  to  be  unfavourable ;  it 
caused  crazing.  An  increase  in  the  lime  caused 
matt  results.  For  lower  temperatures  of  firing, 
glazes  of  the  type  (015 — 0-3  K20.  005 — 0-2  CaO, 
0-5—0-8  PbO),  005—007  AL03.  1-5—2-2  SiO, 
are  suitable.  The  glazes  are  not  indifferent  to 
underglaze  colours  containing  chromium  oxide  ; 
they  produce  a  yellow  zone  of  lead  chromate.  As 
regards  the  solubility  of  the  lead  in  4%  acetic 
acid  they  conform  to  the  legal  specifications.  Lead- 
free  mixtures  with  such  a  low  melting  point  and 
suitable  glazing  properties  can  hardly  be  prepared. 

—J.  F.  B. 

Closes  ;  Lead  oxide  versus  lead  carbonate   in . 

A.  S.  Watts.     Trans.  Amer.  Ceram.  Soc,  1915, 
17,  474 — 483. 

A  notable  reduction  in  the  cost  of  a  glaze  may 
sometimes  be  effected  by  substituting  another 
lead  compound  for  the  one  at  present  employed. 
The  three  available  materials  are  litharge  (PbO), 
minium  or  red  lead  (Pb30,),  and  white  lead 
(2PbC03,Pb02H2).  A  number  of  commercial 
glazes,  prepared  with  the  lead  in  each  of  these 
three  forms,  showed  that  those  containing  litharge 
form  a  dense  coating  on  drying,  with  no  tendency 
to  dust.  Those  containing  red  or  white  lead  dust 
readily.  White  lead  tends  to  produce  a  slight 
opacity  ;  litharge  gives  a  clearer  and  more  liquid 
glaze  which  may  have  a  faint  yellow  Wat.  The 
lowest  lead  oxide  content  and  highest  tcliwsiness  in 
the  glaze  are  possible  when  the  lead  i-  introduced 
as  litharge. — A.  B.  S. 
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Galena  and  lead-bearing  icaste  materials  as  glaze 
ingredients.  J.  Miller.  Trans.  Amer.  Oram. 
Soc.,  1915,  17,  779—792. 

Experimi snts  have  shown  that  the  substitution 
of  equivalent  amounts  of  such  plumbiferous  waste 
products  as  "flue  dust"  or  " baghouse  dust" 
from  lead  smelters,  or  of  cheap  sources  of  lead, 
BUCh  as  galena  and  lead  sulphate,  for  the  purer  lead 
pigments  is  satisfactory  for  glaring  bricks,  sewer- 
pipes,  drain  tiles,  and  other  common  wares.  The 
disadvantages  accompanying  the  use  of  these 
materials  are:  galena  introduces  sulphur  into  tin- 
glaze  and  may  cause  semi-opacity;  lead  sulphate 
can  only  he  used  economically  when  purchased  in 
a  drv  calcined  form,  but  is  quite  satisfactory  at 
cones  02  2  (1060  — 1120°  C.)  in  shale  and  fire- 
clay bodies;  the  "flue  dust"  and  "  baghouse 
dust"  give  better  results  than  either  of  the  fore- 
going, but  are  liable  to  produce  a  red  colour 
(possibly  due  to  antimony  oxysulphide)  or  slight 
opacity";  they  also  introduce  carbon,  sulphur,  and 
volatile  impurities,  and  the  glazes  containing 
them  require  very  careful  firing. — A.  B.  S. 

Pinholing  of  glazes  ;  An  unusual  case  of .  H.  J. 

Knolimaii.     Trans.   Amer.   Oram.    Soc,    1915, 
17,   105 — 172. 

Whilst  there  are  undoubtedly  several  causes  of 
"  pinholes  "  in  glazes,  the  main  one  is  the  action 
of  sulphur  during  the  water-smoking  period  of 
burning.  The  moisture  evolved  during  this  period 
combines  with  the  sulphur  dioxide  and  trioxidc 
in  the  fire-gases,  forming  sulphuric  acid  which  is 
deposited  as  a  dew  on  the  glaze,  particularly  on 
goods  placed  in  the  cooler  parts  of  the  kiln.  This 
explains  why  pinholes  are  more  frequent  in  a  closely 
set  kiln  than  in  a  more  open  one.  The  appearance 
of  pinholes  also  coincides  with  glazes  of  excessive 
viscosity.  The  remedy  consists  in  adding  a  flux 
to  the  giaze  or  in  employing  a  "  softer  RO  content  " 
so  as  to  increase  its  fusibility.  A  slight  increase 
in  the  proportion  of  alumina  or  silica  in  the  glaze 
will  sometimes  cause  pinholing.  Re-firing  the 
glazed  goods  will  sometimes  remove  the  pinholes. 
A  sharp  quick  fire  at  the  finish  of  the  burning 
increases  the  fluidity  of  the  glaze  and  lessens  the 
loss  by  volatilisation  and  so  prevents  the  form- 
ation of  pinholes. — A.  B.  S. 

White  terra-cotta  glazes  at  cones  6  and  7.  E.  C. 
Hill.  Trans.  Amer.  Ceram.  Soc,  1915,  17, 
380  -408. 

Tin  oxide  and  barium  oxide  Were  added  to  terra- 
cotta glazes  of  the  Bristol  type,  consisting  of 
felspar,  whiting,  zinc  oxide,  ball  clay,  and  flint. 
The  replacement  of  lime  by  tin  oxide  reduces  the 
gloss,  but  with  baryta  no  change  occurs.  The 
opacity  and  whiteness  of  these  glazes  are  increased 
by  keeping  the  alumina  low  and  by  adding  either 
tin  oxide  or  baryta,  but  the  former  is  much  more 
effective.  With  a  low  proportion  of  zinc  oxide. 
tin  oxide  tends  to  produce  a  pink  colour,  whilst  a 
high  zinc  oxide  content  prevents  the  pink  dis- 
coloration and  increases  the  glossiness,  but  tends 
to- form  blisters  on  account  of  its  volatilisation. 
Glossiness  is  also  reduced  by  an  increase  of  alumina 
or  clay  or  l.y  a  reduction  of  felspar.  Notwith- 
standing the  neater  complexity  of  the  glazes  used 

due  to  the  added  tin  oxide  ami  baryta,  the  results 
agree  with  previously  published  results  on  Bristol 
and  terra-cotta  glazes  with  one  exception,  viz.. 
Curdy  (this  J..  1908,  1047)  found  that  a  consider- 
able proportion  of  clay  must  be  added  to  Bristol 
glazes  to  obtain  the  maximum  fusibility,  whereas 
the  author  found  that  any  increase  in  the  pro- 
portion of  clay  had  precisely  the  opposite  affect. 

—A.  B.  S. 


Chrome-tin  red  glazes  bctu-ecn  cones  2  and  8.  B.  S. 
KadclitYe  and  C.  L.  Walduck.  Trans.  Amer. 
Oram.  Soc,  1915,   17,  278 — 289. 

A  mixti-re  of  tin  oxide  022-4.  flint  247-0,  whiting 
9:500,  and  lead  chromate  200-0  parts  was  calcineq 
in  a  sagger  to  cone  8  in  28  his.  It  was  then 
washed  well  and  dried.  This  formed  the  stain 
used  for  colouring  various  glazes  composed  of 
felspar,  whiting,  barium  carbonate,  white  lea-], 
day.  Hint,  and  boric  oxide. 

Of  the  glazes  in  Group  A  (constant  RO.  varying 
Al2Oj  :  SiO.  ratio  ;  cones  0—8.  1200—1250  "  < '., 
the  best  result  was  obtained  w  ith  a  mixt  ure  correaj 
ponding  to  (0095  KaO,  0-020  CaO,  0188  ItaO. 
0-097  1'bO).  0-284  A120„  00088  Cr,0„  200  SiO.. 
01 18  SnOs. 

In  Group  B  (0-284  A120„  200  Si02  ;  varying 
RO  and  boric  acid),  the  best  glaze  at  cone  8  i- 
composed  of  (0189  ICO.  0-710  CaO,  0071  I'l.u. 
0024  BaO),  0-284  A1,0„  0  0088  Or203,  0-11S  B2Os, 
200  Si03,  0118  Snb2.  This  glaze  is  of  a  dark 
raspberry  red  colour,  opaque,  and  does  not  craze 
or  crawl.  At  cone  1,  the  best  glaze  in  (.roup  l; 
is  composed  of  (0-189  K20,  0021  OO,  0100  I'l.u. 
0024  BaO),  0-284  A1203,  0  0088  Cr2Os.  0188  B,0 
200  Si02,  0118  Sn62,  and  has  a  colour  between 
raspberry  and  cherry  red.  A  better  colour — 
blood  red — though  inferior  in  gloss,  corresponds 
to  (0-189  K,0,  0o27  CaO,  0024  BaO.  0-200  ri.it,. 
0-284  Al.Oj,  0118  B2Oj.  00088  Cr203.  20  SiO. 
0-1 18  SnO,.  At  cone  2  the  best  glaze  in  Group  B 
is  opaque  and  shows  no  defects;  it  correspond! 
to  (0189  K20,  0-021  CaO,  0142  PbO,  0-048  BaOi. 
0-284  Al2Os,  0-237  B.O„  00088  Cr20,,  200  SiO,. 
0-118  Sn02.  Hence,  good  colours  can  be  made 
using  chrome-tin  stain,  and  these  burn  well  between 
cones  2  and  8  provided  the  glaze  matures  properly 
at  the  selected  temperature.  In  such  glazes  tin- 
addition  of  boric  oxide  changes  the  colour  from 
raspberry  to  cherry  red,  but  if  over-burning  occurs 
a  green  glaze  is  produced.  The  partial  replace- 
ment of  lime  (1)  by  calcium  fluoride  has  no  effect 
on  the  colour  but  makes  the  glaze  dull.  (2)  l,y 
magnesia  produces  mottled  glazes.  (:i)  l.y  baryta 
produces  a  brownish  red,  and  (4)  by  bismuth 
oxide  produces  a  softer  mottled  green  and  red 
glaze.  Hence  the  composition  of  the  HO  portion 
of  a  chrome-tin  glaze  has  a  marked  effect  on  its 
colour. — A.  B.  S. 

Zinc  compounds  in  a  chrome  green  glaze  ;    Influence 

of  some  unusual .     R.  II.  Minton.     Trans. 

Amer.  Ceram.  Soc,  1915,  17,  007 — 071. 

Brown  and  pink  colours  are  produced  by  the 
formation  of  zinc  cliromates  in  glazes  containing 
chromium  and  zinc  oxides,  the  tint  depending  on 
the  conditions  of  heating  and  on  the  compound 
of  zinc  used.  Zinc  chromate  produces  the  stro 
brown  and  zinc  phosphate  the  strongest  pink, 
No  greens  were  produced  in  any  of  the  mixture! 
containing  zinc,  as  the  green  colour  due  to  chromic 
oxide  is  destroyed  by  the  zinc  salts. — A.  B.  8. 

Soda-zinc  oxide-silica  and  soda-zinc  oxide-titanic 
oxide-silica  :     Microscopic   investigations  o) 

compounds  noted  in  the  systems .   _\.   \.  Klein 

ami   <;.   11.  Brown.     Trans.  Amer.  Ceram.. Soc, 
mir..  17.  745—759. 
In  molten  mixtures  of   the  soda-zinc  oxide-silica 
system  within  the  following  molecular  percentage 

limits  :     SiO,   '. ,,.    /.no    10",,  ;     /.nil    10°o,   Na  " 

."in",,.    SiO,     10  "0  ;     and    /.nil    00%,    SiO 
glassy,    matt,    and    crystalline    structures    occn 
In    the   matt    and   crystalline  products,   with  CHM 
exception    (ZnO    10"',,.    Xa.O    10",,.    SiO,    - 

prismatic  die  crystals  i.f  hexagonal  .  I 

and  consisting  of  zinc  orthosilicate  separate  out 
and  resemble  the  mineral  willemite.  The  maxi- 
mum indices  of  the  glassv  structure  follow  the 
Lorentz-Lorenz  law  of  specific  refractivities    \ 


Vol.  XXXVI.,  No.  15.] 


Cl.  VIII.— GLASS;  CERAMICS. 


879 


Annalen,  1SS0,  9.  641  ;  2,  70).  In  the  soda-zinc 
oxide-titanic  oxide-silica  system,  glassy,  matt, 
and  crystalline  structures  also  occur.  Two  types 
of  crystal  are  found :  one  is  zinc  orthosilicate 
containing  a  little  titanic  oxide;  the  composition 
of  the  other  is  unknown,  but  its  high  refraction 
and  double  refraction  suggest  either  zinc  titanate 
or  titanium  dioxide. — A.  B.  S. 

Enamels;     Antimony   compounds   as   opacificrs    in 

.    H.  F.  Stalev.    Trans.  Amer.  Ceram.  Soc, 

1915,  17,  173—189. 

The  use  of  antimony  compounds  as  opacifiers  in 
enamels  is  beset  with  difficulties  which  have 
hindered  their  general  use,  but  with  careful 
attention  to  the  following  precautions,  satis- 
factory results  may  be  obtained.  For  a  good 
gloss,  the  enamels  should  be  one  of  the  following 
types  :  (i.)  High  boric  oxide,  leadless  enamel  as 
A;  (ii.)  medium  boric  oxide,  leadless  enamel  as 
B ;  (hi.)  low  boric  oxide,  plumbiferous  enamel 
asC. 


A. 

B. 

C. 

425 

500 

27 

100 
125 

75 

425 
325 
57 
27 
90 
27 
100 

100 

75 

200 
57 
27 
90 
27 

Barium  carbonate 

Whitine    

Crvolite    

Zinc  oxide   

80 

102 

75 

Enamels  containing  antimony  compounds  yield 
three  coiours  :  (i.)  a  tan,  due  "to  sulphur,  which 
fades  as  the  melting  proceeds  ;  (ii.)  a  persistent 
yellow  due  to  lead  oxide  ;  and  (iii.)  a  blue  due 
to  a  combination  of  antimony  oxide,  boric  oxide, 
calcium,  and  fluorine.  Opaque  white  enamels  are 
the  result  of  balancing  the  yellow  and  blue  colours 
by  adjusting  the  proportion  of  lead  and  cobalt 
oxides,  and  by  appropriate  heating.  The  dark 
.specks  in  enamels  containing  antimony  oxide  are 
due  to  dirt  introduced  after  melting  the  enamel. 
They  do  not  occur  in  carefully  conducted  labora- 
tory experiments. — A.  B.  S. 

Ferric  iron  ;    Role  of  chlorides  in  the  volatilisation 

of [from  enamels].     G.  A.  Bole  and  P..  M. 

Howe.      Trans.   Amer.   Cerem.   Soc,    1915,    17, 
125—129. 

To  an  enamel  with  the  following  formula  (0-2  K.O, 
0-3  f'aO,  0-5  PbO)  (0-25  Al-03,  008  Fe.,G3), 
(2-8  SiO,.  0-15  SnO,).  and  thus  containing  2 -5%  Fe, 
about  5%  of  a  chloride  was  added.  The  mixture 
was  fused  completely  at  cone  04  (1020°  C.)  and 
was  kept  at  this  temperature  for  5  hrs.  The  power 
of  barium  chloride  to  cause  volatilisation  of  the 
iron  was  nil,  and  the  chlorides  of  sodium,  potas- 
sium, and  magnesium  were  all  feeble  in  this 
respect.  The  best  results  were  obtained  by  the 
addition  of  lithium  chloride,  lead  chloride,  silver 
chloride,  and  stannous  chloride.  As  the  prices 
of  tin  oxide  and  chloride  are  equivalent  to  the 
metallic  content,  the  use  of  tin  chloride  in  enamels 
is  preferable,  inasmuch  as  it  effects  a  partial 
volatilisation  of  the  iron  present. — A.  B.  S. 


Enamel  ;  Relative  action  of  acids  on  — 
Poste.  Trans.  Amer.  Ceram.  Soc. 
136—149  ;  1916,  18,  762—766. 


— .     E.    P. 
1915,    17, 


Two  grms.  of  finely  powdered  enamel  was  placed 
in  a  400  c.c.  beaker,  100  c.c.  of  the  acid  added 
and  mixed  by  stirring.  The  beaker  and  contents 
were  then  allowed  to  stand  for  24  hours,  after 
which  the  liquid  was  passed  through  a  weighed 
Gooch  crucible  with  asbestos  filter,  and  the  residue 


(in  the  crucible)  dried  and  weighed.  With  the 
exception  of  acetic  acid,  the  loss  of  weight  increases 
with  the  concentration  of  the  acid  with  solutions 
below  10  %,  but  then  diminishes  rapidly  to  a 
minimum  solubility  of  00 15  grm.  The  effect  of 
time  is  to  increase  the  solubility,  and  the  ratio  of 
the  surface  area  of  the  enamel  to  the  volume  of 
the  acid  is  important. 

In  a  second  set  of  experiments,  the  enamel  was 
ground  and  sifted,  the  particles  (a)  passing  an 
80-mesh  and  retained  on  a  100 -mesh  sieve,  or  (6) 
passing  a  100-mesh  and  retained  on  a  150-mesh 
sieve,  being  used  for  testing  as  follows  : — 2  grms.  of 
the  selected  portion  of  the  enamel  was  immersed 
in  100  c.c.  of  ll-8°u  hydrochloric  acid  for  24  hrs. 
at  21°  C.  (70°  F.).  The  loss  in  weight  was  found 
to  be  constant  for  any  given  size  of  particles.  In 
another  series  of  tests  2  grms.  of  the  sample  was 
heated  with  13-6%  hydrochloric  acid  under  a 
reflux  condenser.  The  loss  in  weight  was  propor- 
tional to  the  rise  in  temperature  of  the  acid  up  to 
50°  C,  but  after  this  it  remained  almost  constant. 
In  the  discussion,  H.  F.  Stalev  pointed  out  that 
the  solubility  of  the  enamel  corresponded  very 
closely  with  the  electrical  conductivity  of  the  acid 
solution  at  various  strengths. — A.  B.  S. 

The    ternary    systeyn    potasshmi    metasilicate-silica- 
icater.     Morey    and    Fenner.     See     VII. 

Patents. 

Crucibles  [for  glass  7nelting  or  annealing].  J.  Gray, 
London.  Eng.  Pat.  106,547,  June  26,  1916. 
(Appl.  No.  8970. of  1916.) 

A  crucible  particularly  suitable  for  melting  or 
annealing  glass  without  contamination  by  the 
material  of  the  crucible,  is  made  from  plates  or 
staves  of  tungsten,  tantalum,  or  other  refractory 
material  held  together  by  detachable  bands  in  the 
same  manner  as  in  a  barrel.  The  joints  may  aLso 
be  soldered  with  fused  tungsten  or  other  suitable 
fused  metal.  In  a  modification  the  staves  are 
clamped  at  the  top  by  a  water-cooled  electrically- 
conducting  clamp,  and  the  bottom  dips  into  a 
water-cooled  mercury  receptacle.  The  crucible  is 
heated  by  a  current  passing  longitudinally  tlirough 
it.— W.  F.  F. 

Silica   [quartz]  ;  Process  for  treating  [fusing] . 

I.    Rosenblum,    Swampscott,    Mass.     U.S.    Pat. 
1,229,324,  Junel2, 1917. Dateof  appl.. Mar.31. 1917. 

Quartz  is  heated  in  a  graphite  crucible  in  an 
electric  furnace  at  1400° — 1700°  C,  in  an  atmo- 
sphere of  nitrogen.  A  protective  layer  is  formed 
on  the  crucible  by  the  interaction  of  a  part  of  the 
quartz  with  the  crucible  lining,  and  the  temperature 
is  then  raised  to  fuse  the  quartz. — W.  F.   F. 

China  clay  ;  Treatment  of .     W.  Feldenhein.   I 

London.     Eng.    Pat.    100,890,    July    10,    1916. 
(Appl.  No.  9726  of  1916.) 

To  remove  "  mica  "  from  china  clay  or  other  clay, 
the  clay  is  washed  in  the  usual  way  over  "  mica 
drags,"  using  washing  water  containing  a  minimum 
of  0-06%  of  sodium  carbonate  for  a  5",,  suspension 
of  clay.  A  larger  proportion  of  "  mica "  is  thus 
deposited.  The  clay  is  then  passed  to  a  settling 
tank  for  further  deposition  of  "  mica,"  and  finally 
to  a  tank  where  a  weak  solution  of  alum  is  added 
to  neutralise  the  solution  and  cause  the  deposition 
of  the  clav.— W.  F.  F. 


Refractory   materials  ;   Production   of - 


,  V.  K. 
Herslunan,  Assignor  to  Armour  Fertilizer  Works, 
Chicago,  111.  U.S.  Pat,  1,227.909.  Mav  29,  1917. 
Date  of  appl.,  Oct,  21,  1916. 

A  mixture  of  alumina  and  carbon  is  heated  I" 
sintering  temperature  (1800* — 1900°  C.)  in  an 
atmosphere  containing  an  excess  of  reducing  gas. 
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[Au/.  15,  1917. 


The  product  is  pulverised,  mixed  with  carbon  and 
f  suitable  binder,  moulded,  and  heated  fco  about 
1950    C.  in  a  reducing  atmosphere.-  -W.  P.  P. 

Argillaceous  composition  ami  process  of  making  tin 
same.  L.  II.  Minton,  Metuchen,  X.J..  Assignoi 
to  A.  W.  Herbst,  Philadelphia,  Pa.  U.S.  I 'at. 
1.22s.  If,:,. June .-,.1917.  Dateofappl..Xov.29.1910. 

Tfkka-cotta  is  made  from  a  mixture  of  stoneware 
lay  30%,  low-grade  fireclaj  30%,  and  sub- 
divided arid  furnace  slag  substantially  free  from 
metallic  iron,  poor  in  lime,  and  rich  in  silica,  Hi",,. 
The  mixture  is  moulded,  dried,  ami  heated  to  a 
temperature  sufficient  to  deetroj  the  plasticity  of 
the  clay  but  below  sintering  temperature.—  W.I'.  !•'. 

Glass-meUing    pots;    Manufacture   of .     Q.    M. 

Howen.   Birmingham.      Eng.   I'at.   106,871.  June 
[3,  1916.     (Appl.  No.  8318  of  1916.) 


IX.— BUILDING  MATERIALS. 

Sand-Ume    bricks  :    Silica    bond    in .     W.  E. 

Emley,  A.    \.  Klein,  and  E.  M.  Sanborn.     Trans. 
Amer.  Ceram.  Soc,  101."),  17,  471 — 47:!. 

\  CRITICISM  of  the  work  of  Parr  and  Ernest 
(Illinois  Stat.-  Geolog.  Survey  Bull.  IS;  Trans. 
\met.  Ceram.  Soc.,  1911,  13,  648;  this  J..  1911, 
1387)  showing  that  their  conclusions  are  largely 
erroneous  for  the  following  reasons: — (1)  No 
method  has  yet  been  found  for  isolating  the  free 
lime  in  a  mixture  of  calcium  silicates  and  lime  ; 
(2)  there  is  no  justification  for  supposing  that 
2('aO,Si02  and  CaO,2Si02  occur  in  sand-lime 
bricks  ;  (3)  the  evidence  to  show  that  calcium 
silicate  forms  no  definite  hydrate  is  inconclusive  ; 
i  t  )  in  their  petrographic  examinations  Parr  and 
Ernest  used  only  thin  sections,  whereas  it  has 
repeatedly  been  shown  that  the  only  reliable 
method  is  to  use  immersed  grains  ;  and  (5)  the 
grains  which  Parr  and  Ernest  believed  to  be 
zeohtes  have  been  identified  as  calcium  carbonate 
by  the  authors  of  the  present  paper. — A.  B.  S. 

Estrich    [flooring']   plaster ;   Xote   o)> .     B.    K. 

llursh.     Trans.    Amer.    Ceram.   Soc,    U)15,    17, 

549 — 550. 
Kstrich  plaster  is  made  commercially  bv  heating 
gypsum  at  000°— 1000°  0.  The  author  finds  that 
flooring  plaster  of  maximum  tensile  strength  is 
produced  by  heating  gypsum  to  only  700'  C  or 
lino  — :iiio  ('.  lower  than  commercial  practice,  but 
adds  that  the  higher  temperature  may  be  requisite 
to  obtain  constancy  of  volume  during  the  setting 
ol  the  plaster — a  property  of  great  importance. 
The  full  st  length  of  Estrich  plaster  requires  several 
weeks  to  develop,  but  is  then  comparable  with  that 
of  Portland  cement. — A.  B.  S. 


iroorf  ;  Impregnation  of  ■ 


tcitli  mercuric  chli  ride 


solution.     K.  Xmvotnv.     Electrotechnik,   ions, 
No.  39,  1.    Z.  angew.  ('hem.,  1917,  30,  Kef..   138. 

The  amount  of  mercuric  chloride  absorbed  by 
wood  immersed  for  some  days  in  a  solution  of  the 
-alt.  is  in  excess  of  the  amount  corresponding  to 
the  volume  and  concentration  of  the  saturating 
liquid.  The  e\,  e-s  increases  with  increasing 
volume  of  solution,  is  proportional  to  the  initial 
concent  ration,  and  is  independent  of  the  quantity 
of  solution  absorbed  by  the  wood.  There  is  no 
definite  relation  between  the  normal  absorption 
and  the  excess. — 1".  t '.  T. 

Towic  action  of  maplewood  creosote  and  of  some  of 
its  constiiut  uls  a  ml  derivatives  "n  a  wood-destroying 
fungus.     Pieper  and  others.     .Sec  HI. 

Titration  of  calcium  oxide  or  hgdroxide  in  presence 
of  some  aluminutcs  or  silicates.   Emley.   See  VII. 


Xotcs  on  manufacture  oi  plaster  moulds.    Williams. 
See  VIII. 

Patents. 

Pacing     material;       Process     of     producing . 

G.    ('.    Gl  vnn,    Kansas    t'itv,    Kans.      l.S.  Pat. 
l,227,903,May29,1917.Dateofappl.,Dec.20,19Hk 

Soil,  containing  colloidal  matter  is  mixed  with  a 
deflocculating  agent  and  water,  heated,  and 
liquid  bitumen  added.  The  material  is  dried  in  air 
and  then  melted. — W.  F.  F. 

Lumber    a  ml    other    moisture-bearing    substances ; 

Dry-kiln    tor    drying .       11.    1).    Tiemann. 

Madison.  Wis.    U.S.  Pat.  1.228,989.  June  ,j,  1917. 
Date  of  appl.,  Dec.   18.  1915. 

The  kiln  consists  of  a  closed  chamber  containing 
heating  pipes  arranged  so  as  to  produce  an  ascend- 
ing column   of   heated  air  along   one   side   of  the 
pile  of  lumber,    which  is   so    arranged    that  the 
heated  air  may  pass  freely  downward  through 
pile  in   cooling,   and  a  space  is  left  on  tie-  opp. 
side  of  the  pile  through  which  the  cooled  air  may 
descend;    a  vertical  flue  near  the  bottom  of  lie 
pile    into    which    the    cooled    descending    column 
of  air  may  enter  ;    a  spray  of  water  in  this  flue  ; 
means  for  regulating  the  temperature  of  the  spray 
of   water  ;     baffle-plates    near   the    bottom    of   the 
flue  for  separating  the  mist  from  the  air. — J.  F.  B. 

Porous  blocks  ;    Method  oi  treating  [impregnating] 

.    C.  E.  Fuller.   Kansas  Citv,   M<>.     l.S.  Pat. 

1,229,439,  June  12, 1917.Dateofappl..Oct.20,19W. 

Pouous  blocks  are  impregnated  with  melted 
bitumen  at  a  pressure  above  atmospheric,  and  then 
subjected  to  a  vacuum  before  the  liquid  solidifies, 
and  subsequently  to  pressure  durintr  solidification 
of  tin-  liquid.—  W.  P.  F. 

Heat-insulating   matt  rial  unit  process  of  produt 
same.       II.    A.    Ashenhurst.    Assignor    to   ,T.   J. 
Bevnolds.    Chicago.    111.       U.S.    I'at.     1.2:: 
June  12,   1917.     Date  of  appl..  Oct.  30.   lOlrt. 

A  composition  of  cellular  structure  with  a  spi- 
gravity    less    than    1    consists    mainly    of    fit 
divided      asbestos      together      with      aluminium 
hydroxide  and  a  substance  such  as  i  alcium  sul- 

Ehate  which  sets  hydraulically  after  the  reac' 
y  which  the  cellular  structure  is  formed. — F.W.  L 

Concrete  structures  ;    Method  of  and  means  for  pre- 

ccnting  the  disintegration  of .    H.  I'.  Brown. 

Montclair,  N.J.     U.S.  Pat.  1,230.373.  June  10. 
1917.    Date  of  appl.,  June  8,  1912. 

To  prevent  disintegration  of  reinforced  cono) 
structures  by  electrolytic  action,   the   reinfoi 
elements    are    coated    with    a    dense    u  atcrproof 
concrete  by  "  jetting  "  at  a  pressure  of  30 — 60  lb. 
per    sq.    in.,    and    the    coated    elements    are    tl 
embedded  in  concrete  in  the  usual  way. — W.  1 

Pin-mice  lining  and  method  oi  making  same.    0.  V  . 
Patnoe.   Maple   Grove,    Ohio.    Assignor  to 
Dolomite  Products  Co..  Cleveland."  Ohio.     0  S 
I'at.    1,230,430,  June  19,   1917.     Date  of  appl., 
Nov.  L6,  1916. 

A  REFRACTORY  material  for  furnace  linings 
like  is  made  by  mixing  magnesian  limestone  witli 
2 — .")"„    of    "argillaceous    matter    in    the    foHB 
silica,    alumina,    and    iron    oxide."    grinding 
mixture  till  substantially  all  of  it  passes  thro 
a  100-mesh  sieve,  and  then  calcining  it  at  2600 
3000°  F.    (1430°—  1650    C.)    until    it    is   convei 
into  a  dense  sintered  ma--  impervious  to  air  and 
moisture. — W.  F.  F. 
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Magnesia  cement;    Process  ior  the  manufacture  oi 

.  -A.  Reich.  Budapest.     Ger.  Pat.'  297.431. 

Mar.  21,  1915.  Under  J.nt.  Conv.,  Mar.  21,  1914. 
Bubnt  or  unburnt  magnesite  is  mixed  with 
solutions  of  arid  sulphates  ;  if  desired,  free  sul- 
phuric acid  may  be  added  to  the  mixture.  Mag- 
nesium oxide  mixed  with  sodium  bisulphate  forms 
a  double  salt  MgSOj.Xa2S04  which  gives  with 
magnesium  oxide  a  fluid  and  easv  setting  cement. 

—J.  F.  B. 


X.— METALS ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Titani ferous   iron  ores  ;    Electric  smelling  of- 


A.  Stansfield.    Canadian  Geol.  Survey,  Bull    9° 
Eng.  and  Min.  J.,  1917,  103,  1020. 

A  deposit  of  titaniferous  magnetite  estimated 
to  contain  1,000,000 — 5,000.000"tons  occurs  near 
St.  Charles.  Quebec.  Electric  power  mav  be 
obtained  close  by  from  the  Saguenav  River, 
and  supplies  of  charcoal  and  limestone' are  also 
available.  The  ore  contains  iron  50-53,  titanium 
10-55,  sulphur  002.  and  phosphorus  0-03  °0. 
and  yields  a  magnetic  concentrate  assaving  iron 
56-2  and  titanium  8-3 °0.  It  is  estimated  that 
1-75  tons  of  concentrate  smelted  in  a  Swedish 
furnace  would  yield  1  ton  of  pig  iron  with  0-4% 
of  titanium,  and  0-7  ton  of  slag  containing  titanium 
34  and  silica  14  °0.  The  electric  power  required 
would  approximate  0-55  H.-P.-year  per  ton  of 
metal  ;  the  total  cost  of  production  would  be 
$17-93  per  ton.— W.  R.  S. 

Ferroailieon  ;  Metallurgy  of .     R.J.Anderson. 

Eng.  and  Min.  J.,  1917,  103,  1095 — 1098. 
Ferrosilicon  is  second  in  importance  onlv  to 
ferromanganese  as  regards  tonnage  consumed,  in 
the  metallurgy  of  iron  and  steel.  Analyses  of 
ferrosilicon  used  in  steel  manufacture  either  as 
deoxidisers  or  in  the  production  of  silicon  steels 
show  a  content  of  silicon  ranging  from  8  %  (English 
blast  furnace)  to  94-8  %  (electric  furnace).  The 
structure  is  finely  or  coarsely  crystalline  depending 
on  the  silicon  content ;  distinct  crystallisation  is 
absent  in  high-grade  alloys  containing  over 
a0%  Si,  the  fracture  being  fine,  and  of  a  bluish 
colour.  The  number  of  iron-silicon  compounds 
is  open  to  dispute  ;  at  least  three  exist,  namely 
FesSi,  FeSi,  and  FeSi2.  Tammann  and  Guertlcr's 
researches  indicate  the  existence  of  two  eutectic* 
the  first  containing  21-6%  Si,  and  composed  of 
re.Jsi  and  leSi,  the  second  one  containing  60°  Si 
and  composed  of  FeSi  and  Si.  Impurities  present 
in  electric  furnace  ferrosilicon  are  chiefly  due  to  the 
raw  materials  charged  :  manganese  is  generallv 
low  010%  to  0-40%;  phosphorus  from  0-01  %  to 
0Od%  ;  sulphur  from  0  01  %  to  0-05  °0.  and  carbon 
from  ml  to  0-30  °0.  In  general  the  higher  the 
silicon  content  the  lower  the  impurities.  In  the 
blast-iurnaoe  product  manganese  ranges  from 
':'«  to  ?•■?%>  Phosphorus  is  usually  less  than 
*>06%  sulphur  less  than  0-05 V  and  carbon 
varies  from  1  to  2%.  In  the  25%  grade  calcium 
^fyon  o .abo«t  Oo%  and  increases  up  to  1%  in  ' 
tne  90  0  grade  ;  aluminium  averages  about  0-1 ' 
in  most  grades.  Ferrosilicon-aluniinium  is  an 
alloy  containing  about.  45%  Si.  12  to  15  %  Al  and 
the  remainder  iron;  it  is  used  as  a  deoxidiser  for 
steel  made  m  the  electric  furnace.  It  is  more 
elective  than  aluminium,  and  is  usually  added  to 
the  ladle  before  teeming.  Ferrosilico-'maneanese 
is  of  two  grades,  60%  to  70%  Mn,  20  to  -'5 "Si 
and  3  to  4%  Fe  ;  and  50  to  60%  Mn.  22  to"25°°  S  ' 
and  about  19  %  Fe  ;  in  both  the  carbon "  is  ab° out 
u  -io  o  and  sulphur  and  phosphorus  low.  The 
alloys  are  wsed  at  times  for  adding  silicon  and 
manganese  to  steel.  Ferrosilico-manganese-alumin 


mm  is  made  in  two  grades  containing  18  to  20  or 
9  to  11  %  Si,  18  to  22  or  9  to  11  %  Mn,  and  9  to  12 
or  4o  to  6%  Al.  Ferroswco-calcium-aluminium 
has  an  average  composition  of  50  to  55 %  Mn.  IS  to 

T2o  °rC?i  -12  n     *-5%  J*"  V°  5°-  Al.  and  about 
1  %  L  :  this  alloy  is  a  deoxidiser  and  desulphuriser  • 
its   use    is    limited    to    high-grade   steels.     Siiico- 
spiegel  contains  22  to  24%  Si  and  35  to  40%  Mn 
and    is    made    by    melting    together    ferrosilicon", 
flint,  manganese  ore,  and  carbon.     Ferrosilicon  is 
made  either  in  the   blast  furnace  or  the  electric 
furnace  and  is  also  produced  from  two  different 
charges  ;   first  by  reducing  silica  and  iron  ore  with 
carbon,  and  second  by  the  reduction  of  silica  with 
carbon,  iron  being  added  in  the  form  of  turnings 
Experiments  with   iron-silicon  slags  indicate   that 
their   use  is   not  practicable   commercially.     The 
blast  furnace  product  does  not  contain  more  than 
20%  Si,  the  higher  grades  being  produced  in  the 
electric  furnace  ;   even  in  making  15%  alloy  in  the 
blast    furnace,    fuel    consumption    is    high.     Iron 
oxide,  silicious  iron  ore,  and  coke  are  used  in  blast- 
furnace charges,  and  the  most  suitable  slags  are  high 
in  alumina  and  low  in  lime.     In  the  electric  furnace, 
two  kinds  of  charges  are  used,  quartz  or  sand,  and 
charcoal,  coke,  or  coal  with  either  wrought  iron,  steel, 
or  cast  iron  turnings  or  silicious  iron  ore  ;  using  turn- 
ings instead  of  iron  ore  power  consumption  is  less,  fur- 
nace operation  steadier,  and  less  slag  is  formed;  purity 
of  materials  is  necessary  as  most  of  the  phosphorus 
and   sulphur   appears   in   the   metal.     The   liquid 
metal  is  highly  corrosive  towards  iron  and  is  there- 
fore tapped  out  into  sand  or  carbon-lined  cars  or 
sand  moulds.     The  electric  furnace  product  is  in 
four  grades,  25  to  30  %,  45  to  55  %,  75  to  80  %,  and 
90  to  9o%  Si  and  higher.     Packing  and  transport, 
particularly  of  grades  30  to  65%  Si,  is  important, 
cases  of  poisoning  having  been  traced  to  the  disin- 
tegration of  the  alloys ;  the  gases  evolved  were  hydro- 
gen phosphide  and  arsenide.  The  tendency  to  de'eom- 
position  is  not  so  marked  in  alloys  containing  less 
than  30  %  Si  ;    the  richer  alloys,  over  65  %  Si,  are 
also    less    liable    to    spontaneous    disintegration. 
Silicon  promotes  soundness  in  ingot  iron  but  should 
not  exceed  0-15%  in  metal  which  has  to  be  rolled; 
about  0-30%  promotes  soundness  in  steel  castings  ; 
it  is  probable  that  carbon  is  detrimental  to  silicon 
steel.     Usually  the  25  to  30%  alloy  is  used  for 
making  fixed  additions  of  silicon,  the  45  to  50  % 
grade  for  deoxidising  purposes.  Though  the  addition 
of  silicon  to  iron  increases  its  elastic  limit  and 
tenacity,  a  loss  in  ductility  is  caused,  but  in  well - 
annealed  material   this  is  not  marked   until   the 
silicon  reaches  3%  ;    above  this  amount,  ductility 
loss  increases  rapidly. — T.  H.  B. 

Carbon  steels  ;  Mechanism  of  the  hardening  of . 

P.     Chevenard.     Comptes    rend.,     1917.      165, 
59 — 62 . 

The  rate  of  cooling,  in  an  inert  atmosphere,  of  a 
steel  wire,  after  heating  to  a  red  heat  by  an 
electric  current,  varies  largely  with  the  nature  of 
the  gas.  Hydrogen  generally  produces  hardening, 
while  in  nitrogen,  annealing  usually  occurs,  and 
with  a  mixture  of  the  two  gases,  a  whole  range  of 
intermediate  conditions  can  be  obtained.  Bv 
means  of  a  registering  differential  dilatometer. 
the  curve,  which  is  traced  photographically,  of 
the  thermal  dilatation  during  cooling  records 
transformations  in  the  metal  with  great  sensith  i  - 
ness,  and  the  method  is  almost  independent  of 
the  rate  of  cooling.  In  the  curve  which  is  traced, 
the  ordinate  gives  the  difference  of  expansion  of  the 
wire  which  is  being  studied  and  a  standard  wire 
of  "  baros  "  alloy  which  is  maintained  at  the  same 
temperature.  The  temperature  is  recorded  by 
the  expansion  of  the  standard  which  traverses  the 
abscissa  axis  of  the  curve.  The  two  wires  of 
0-23  mm.  diameter  are  held  close  together  in  a 
gas-tight  case  and  connected  with  an  adjustable 
electric  circuit  by  which  the  current  through  the 
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two  filaments  is  reg  dated  so  as  to  give  equality 
of  temperature,  which  is  judged  optically.  After 
any  particular  thermal  treatment  a  microscopical 
and  mechanical  examination  is  made  of  the  metal. 
With  a  given  steel  and  identkal  con. lit  ions  of 
cooling,  the  nature  of  the  transformation  was 
found   to   depend   on    tin-    temperature    reached 

during  the  heating.  When  the  initial  temperature 
of  the  metal  was  gradually  raised)  the  transforma- 
tion corresponding  to  th  ■  formation  of  pearlite 
of  minimum  hardness,  which  normally  occurs  at 
600" — (150°  ('.,  is  gradually  low  ere, 1.  Above  a 
certain  temperature  of  initial  heating  0o.  the 
transformation  occurs  in  two  stages,  one  reverting 
to  a  temperature  of  -Jon  —300  C.  With  further 
increase  of  temperature  the  proportion  which 
reverts  increases,  and  at  a  certain  temperature. 
0t,  reversion  is  complete.  On  increasing  the  rate  of 
cooling,  the  temperatures,  90  and  9t  are  rapidly 
lowered,  approach  each  other,  and  finally  coincide. 
The  transformation  which  reverts  to  the  lower- 
temperature  corresponds  to  the  formation  of 
martensite,  i.e.,  to  the  condition  of  maximum 
hardness.  The  phenomena  are  more  complex  in 
the  cases  in  which  the  transformation  occurs  in 
two  stages,  hut  it  was  found  possible  to  obtain 
products  which  microscopic  examination  showed 
to  contain  both  troostite  and  martensite.  The 
speed  of  cooling  with  very  fine  wires  is  probably 
greater  than  can  be  obtained  with  more  massive 
samples  ;  in  the  latter  case,  the  internal  pressure 
produced  during  the  contraction  tends  to  oppose 
the  passage  from  the  y  to  the  a  state. — J.  N.  P. 

Steel  ;   Anomalous   dilatation   due   to   cementite     in 

carbon .     P.     Chevenard.     Comptes     rend., 

1917,  164,  1005—1008. 

A  number  of  samples  of  steel  of  high  purity  were 
prepared  by  melting  Swedish  iron  with  electrode 
graphite  in  an  electric  furnace.  Measurements  of 
dilatation  during  regidated  heating  were  made  by 
a  registering  differential  dilatometer  with  bars  of 
metal  10  cm.  long  in  a  gauge  in  which  carbon-free 
electrolytic  iron  was  used  as  a  standard  of  com- 
parison. The  differential  curves  obtained  showed 
that  with  all  samples  an  anomalous  negative 
dilatation  occurs  which  is  reversible  and  similar 
to  the  negative  dilatation  shown  by  ferro-nickel 
alloys.  The  departure  from  the  value  for  pure 
iron  varied  with  the  content  of  carbon  and  at 
15°  C.  could  be  expressed  by  the  value  3-3  x  10~*  C, 
where  C  is  the  percentage  of  carbon.  The  curves 
representing  the  differential  of  the  expansion 
showed  a  bend  at  210°  C,  which  coincides  with 
the  temperature  at  which  a  sudden  fall  in  magnet- 
isation has  been  found  to  occur  with  cementite. 
Beyond  300  C,  tin-  curves  became  almost  recti- 
linear, denoting  a  constant  difference  in  the 
dilatation  of  iron  and  tin-  steels.  The  amplitude 
of  the  curves  varies  with  the  content  of  carbon 
and  the  previous  heat  treatment  and  enables  the 
changes  in  carbide  formation  to  be  followed  com- 
paratively with  those  indicated  by  micrographics! 
examination.  The  identity  of  constitution  of 
pearlite  anil  sorbite  was  thus  revealed,  and  measure- 
ments made  with  partially  hardened  steels  con- 
taining troostite  and  martensite  showed  that 
troostite  is  a  complex  of  the  phases  Eerrite  and 
cementite  which  are  stable  at  ordinary  tem- 
peratures.— J.  X.  1'. 

Manganese  steels.     A.  Portevin,     Comptes  rend., 
1017,    165,  02— 05. 

PbABIJTE  iii  laminated  form,  together  with  mart  en- 
site,   can   be  produced   in   steels  containing   7% 

manganese  and  D-5%— 1%  carbon,  by  reheating 
to  1300°  0.,  followed  By  very  slow  cooling  (extend- 
ing over  7")  hours).  The  clusters  of  pearlite  possess 
a  rounded  and  nodular  form  which  are  often 
considered  to  be  limited  to  trcostite  in  a  medium 
of  martensite  or  austenite.     In  the  present  instance 


the  laminated  crystals  of  pearlite  in  the  clusters 
have  a  stellated  or  fan-shaped  form.  By  .reheating 
to  1000"  C,  and  cooling  in  5  hours,  these  steels 
return  to  the  austenite  condition  with  a  correlated 
\  aria  t  ion  of  the  mechanical  and  physical  properties. 
For  example,  a  steel  containing  8-0%  Mn  and 
0-08 °0  ('  had  a  Brinell  hardness  of  1:55  and  specific 
resistance  511  microhms  per  centimetre  cube 
after  the  very  slow  cooling,  whereas  after  reheating 
to  1000°  C,  and  cooling  in  5  hours,  the  hardness 
was  217  and  the  resistance  ti:(  1  microhms.  \ 
measurement  of  the  differential  expansion  of  the 
hardened  steel  during  the  cooling  showed  a 
marked  transformation  point  at  040  ('.  With  a 
steel  containing  about  12  "0  Mn  and  1",,  ('  it  has 
been  possible  by  very  slow  cooling  to  obtain 
laminated  pearlite  and  austenite  separated  by  a 
narrow  border  of  troostite.  The  (lusters  of 
pearlite  present  in  some  cases  the  external  morpho- 
logical character  which  is  customary  to  troostite. 
By  ordinary  reheating  and  cooling  the  » 
changes  to  austenite,  while  by  cooling  very  slowly 
from  a  temperature  of  1300°  C,  a  partial  trans- 
formation at  a  high  temperature  to  pearlite  and 
troostite  can  be  obtained  in  manganese  st> 
which  are  originally  austenite,  the  residual  aus- 
tenite remaining  un<  hanged  or  undergoing  a 
transformation  at  a  low  temperature  leading 
martensite.  Micrographical  examination  of  mi 
and  tungsten  steels  gave  results  which  are  difficult 
to  interpret  and  seem  to  indicate  a  new  constituent! 

—J.  N.  P. 

Iron-nickel  allot/s  ;     Changes  in  the   dilatations  of 

under  the  influence  of  various  thermal  Mm 

mechanical  treatments.  C.  E.  tiuillaume.  Comptes 
rend.,  1917,  164,  901—900.  (See  also  this  J„ 
1917.  34.) 

THE  experiments  previously  recorded  on  "  invar" 
have  been  extended  to  other  iron-nickel  alio 
Eight  alloys,  with  nickel  content  varying  from 
27-5  %  to  89-0%,  were  examined  ("invar"  con- 
tains 36%).  The  alloys  were  quenched,  annealed. 
annealed  in  a  porcelain  kiln  at  1000  C,  followed 
by  slow  cooling  lasting  three  or  four  days,  a 
quenched  and  drawn  so  as  to  produce  an  extension 
of  50%.  Two  alloys  with  nickel  content  27-5% 
and  27-6%  showed  an  increased  coefficient  of 
expansion  as  a  result  of  any  form  of  treatment 
applied.  One  alloy  (Ni  2.N-7  ",,)  showed  a  decreased 
dilatation  in  all  cases.  The  other  samples  (Ni.  I. 
430.  19  8.  55-8,  690%  respectively)  behaved  like 
invar,  but  the  changes  produced  were  much 
smaller. — H.  J.  H. 

Alloys   to   replace    platinum;     Xttc .       F.     \. 

l'ahrenwald.  J.  Ind.  Eng.  (hem..  1017.  9, 
.--'.in  597.  (See  also  this  J.,  1916,  543;  1917, 
81,  460,  070.) 

Alloys  of  gold  and  palladium,  as  the  chief  i 
stituents,   were  prepared,  and  gave  results  which 
for    many    purpose-    were    quite    equal    to    t: 
given  by  platinum.    The  name  "  rhotamum  "  baa 
Been  given  to  Ibis  series  of  alloys,   which  contain 
from  !iu  to  nil",,  of  gold,  according  to  the  purpi 
for  w  Inch  they  are  required.      For  ceil  a  in  electl 
and  other  uses  the  addition  of  a  small  proportion 
of  rhodium  is  essential,  but   this  is  not    necessan 
in  t  lie  case  of  material  for  chemical  ware.       \  sn 
amount   of    silver   may    also    lie    introduced    into 
alloys  which  are  not    intended  for  chemical  pur- 
poses.     In    the    preparation    of    rhotanium    alloy* 
gnat    care    is   required   to   obviate   the   affinity   of 
palladium    for    gases    and    solids    ordinarily    me' 
with    in    manufacturing    processes,    and    also 
regulate  the  heat  so  as  to  prevent  segregation  of  t li— 
constituents.     The  slightest   want  of  homogeneity 
makes    the    alloy    worthless    for   many    purposes, 
and  especially  for  chemical   requirements.     Com- 
parative tests  with  boiling  acids,  alkali  and  alkali 
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sulphide  solutions,  and  by  fusion  with  potassium 
bisulphate   showed   that,    excepting   for   use  with 
nitric  acid,   an  alloy  may   be  chosen  which  will 
give  results  equal  to  or  better  than  those  given 
by  platinum.      The   loss   by   volatilisation  in   10 
hours  at  temperatures  of   1050°  to   1400°  C.  was 
lower  than  for  platinum  in  the  case  of  some  of  the 
alloys.     At  1400°  C.  the  crystalline  structure  was 
clearly  shown,  but  no  brittleness  was  produced. 
Some  of  the  alloys  are  practically  indistinguishable 
from  platinum  in  colour,  and  are  equally  malleable 
and  ductile.     They  melt  at  temperatures  up  to 
1450°  C,  and  have  an  electrical  conductivity  and 
tensile  strength  equal  or  superior  to  those  properties 
of  platinum.      The   sp.   gr.    varies   from    18-5   to 
about  100  (platinum  21-5),  and  the  temperature 
coefficient  is  much  lower  than  that  of  platinum. 
These  alloys  may  be  welded  readily  at  white  heat 
without  the  use  of  a  flux,  and  may  be  made  into 
any  shape  while  either  cold  or  hot.     Rhotanium 
has    been   found    suitable    for    contact   terminals 
in  automatic -electric  devices,  and  in  most  other 
cases  where  it  has  been  found  necessary  to  use  a 
platinum  alloy  containing  a  large  proportion  of 
iridium,    but   it   has   not   given    uniformly   satis- 
factory results  in  magnetos.     For  dental  work  it 
has  proved  as  useful  as  platinum  for  most  pur- 
poses.    It  cannot  be  used  in  cherukal  work,  as  an 
anode  in  electrolytic   analysis,   or   when   exposed 
to  the  action  of  strong  nitric  acid,  but  is  a  satis- 
factory material  for  cathodes.     It  is  superior  to 
platinum    for    jewellery,    being    harder,    stronger, 
and  taking  a  better  finish.    It  may  be  "  sweated  " 
or  otherwise  treated  as  platinum  without  darkening 
or  oxidising,  and  the  finished  articles  cannot  be 
distinguished   by   ordinary  means   from   those   of 
platinum. — C.  A.  M. 

Copper  ores;  Leaching  of  low-grade — — .  J. 
Irving.     Eng.  and  Min.  J.,  1917,  103,  932—933. 

Two  new  plants  for  leaching  oxidised  ores  are 
being  erected,  by  the  New  Cornelia  Copper  Co.. 
at  Ajo,  Ariz.,  and  by  the  Utah  Copper  Co.,  at 
Bingham.  Utah.  At  the  latter  plant  it  is  proposed 
to  treat  the  ore  without  a  preliminary  roast,  tests 
having  shown  that  a  fair  proportion  of  the  gold 
and  silver  can  be  recovered  with  the  copper  in  this 
way.  It  has  been  demonstrated  that  the  waste 
liquors  left  after  precipitation  of  the  copper  by  iron 
can  be  used  advantageously  for  leaching,  after 
aeration,  the  ores  being  first  treated  with  re- 
generated liquor,  followed  by  sulphuric  acid.  A 
great  saving  of  acid  is  thus  effec  ted  in  the  case  of 
ores  rich  in  alumina  and  lime.  Mixed  oxide- 
sulphide  ores  may  be  crushed  and  concentrated 
with  regenerated  liquor  and  the  mill  solution 
treated  for  the  recovery-of  the  dissolved  metal. 
Experimental  leaching  of  large  heaps  of  poor  ores 
without  using  any  other  plant  than  a  prepared 
floor  has  given  very  promising  results  at  the 
Copper  Queen  Mine,  Bisbee,  Arizona.  A  recovery 
of  80%  after  two  vears'  leaching  mav  be  expected. 

"— W.  B.  S. 

Copper;  Purity  of  "selected" made  in  con- 
verters. H.  F.  Collins.  Bull.  153,  Inst.  Min. 
and  Met.     [Advance  copy.]     3  pages. 

After  the  outbreak  of  the  war,  the  Huelva 
Copper  Co.  adopted  the  "  bottom  "  process  (this 
J.,  1915,  018)  to  save  part  of  the  gold  contents  and 
obtain  a  product  which  could  be  sold  locallv.  The 
copper  is  sold  at  £l-£2  less  than  "  Best  Selected  " 
and  is  suitable  for  allov-making  as  regards  freedom 
from  impurities,  though  too  brittle  for  rolling  on 
account  of  a  slight  excess  of  oxygen.  To  remove 
the  latter,  the  metal  must  be  re-melted  in  a  rever- 
beratory  furnace,  and  poled.  This  process  is 
carried  out  in  an  Australian  works.  The  following 
figures  indicate  the  puritv  of  tho  metal  produced  : —   I 


Copper 
Silver    . 
Gold      . 
Ni  +  Co 

Ir>>n  .  .  . 
Sulphur 
O  t-loss 


09-41 
0-1060 

o-oimi 
0-1222 
0-0353 

0-0364 
0-2348 


97-97 
0-1724 

0  0206 
0-2410 

ii  .'.liiiii 
0-7770 
0-1302 


99-62 

I)  2800 

0-0030 

0  .,-.i. 


— W.  R.  S. 

Copper-nickel  sulphide  ores;   Smelting  of \;,> 

the  electric  furnace].  A.  von  Zeerleder.  Metall 
u.  Erz,  1910,  13,453—402,  473— 481,  494— 505 
Z.  angew.  Chem.,  1917,  30,  Ref.,  130. 

Smelting  experiments  were  made  in  an  elect rie 
shaft  furnace  on  a  copper-nickel  sulphide  ore  from 
the  Black  Forest,  which  contained  1-3°'  Ni 
0-44%  Cu.  14-7%  Fe,  4-5%  S,  and  45%  SiO'..  and 
has  hitherto  been  neglected  mainlv  on  account  of 
the  low  nickel  content.  The  furnace  product 
gave,  on  solidification,  a  nickel-copper  matte 
below  which  was  a  layer  of  a  heavy  compound  of 
iron,  nickel,  and  silicon  containing  only  a  verv 
small  quantity  of  sulphur  and  copper.  "  Experi- 
ments made  on  a  larger  scale  in  a  Girod  electric, 
furnace  of  300  kilos,  capacity  gave  a  matte  with 
4-9%  Ni.  4-1%  Cu,  30-5%  S,  and  00%  Fe.  and  a 
ferro-nickel  with  13-8%  Ni,  0-72%  Cu,  8-37%  Si, 
1-32%  S,  and  75%  Fe.  A  recovery  of  91-3%  of 
the  total  nickel  and  77-4  %  of  the  total  copper  in 
the  original  ore  smelted  was  made  in  these  separate 
products.  Refining  of  the  ferro-nickel  to  a  degree 
sufficient  to  allow  of  its  use  in  the  manufacture 
of  nickel-steel  can  be  carried  out  without  difficulty 
The  addition  of  5%  of  iron  scale  and  an  equal 
quantity  of  lime  suffices  to  reduce  the  sulphur 
contents  to  a  harmless  amount. — J.  N.  P. 

Zinc  ore  ;  Hydro-metallurgical  and  electrolytic  treat- 
ment of .     E.  E.  Watts.     Met.  and  Chem 

Eng.,  1917,  16,  045—647. 

The  author  has  made  tests  to  ascertain  how 
metallic  zinc  can  be  obtained  continuously  by 
electrolysis  of  a  zinc  sulphate  solution  with  the 
addit  ion  of  high-grade  zinc  products  at  the  anode. 
Sulphurous  acid  or  zinc  sulphite  prevents  success- 
ful electrolysis,  so  that  the  product  from  sulphurous 
acid  leaching  of  a  zinc,  ore  cannot  be  used  without 
first  being  roasted.  Any  of  the  various  forms  of 
zinc  oxide  may  be  used  successfully  if  added  in 
separate  anode  compartments.  The  anodes  were 
lead  or  antimony  lead,  the  cathodes  copper  or 
aluminium,  the  current  densitv  from  2-5  to  4-5 
amps,  per  sq.  dcm.,  and  the  voltage  3-5  to  6  volts. 
The  process  was  operated  on  a  small  commercial 
scale  with  canvas  diaphragms,  and  althqugh  it  did 
not  show  a  satisfactory  profit,  it  appears  to  be 
workable  if  the  diaphragm  material  can  be 
satisfactorily  improved. — W.  H.  P. 

Condenser  lube  corrosion.  W.  Ramsav.  Engineer- 
ing. 1917,  104,  44—46. 
The  corrosion  of  brass  is  due  to  local  electrolvti.- 
action  through  non-homogeneity,  which  occurs  in 
all  alloys,  e.g.,  at  the  junction  of  the  crvstals. 
In  condenser  tubes,  corrosion  is  usually  accom- 
panied by  the  solution  of  the  zinc,  leavingthe  copper 
or  material  rich  in  copper  as  a  coherent  film,  tin 
original  dimensions  of  the  tube  being  nearly 
preserved.  In  the  case  of  alloys  of  60%  Cu  and 
40%  Zn,  the  action  takes  place  between  the  a  and 
/3  constituents  and  may  proceed  to  completion, 
leaving  a  product  which,  on  microscopical  exam- 
ination, is  seen  to  consist  of  a  material  of  the 
appearance  of  copper,  which  preserves  the  form 
of  the  a  constituent,  the  space  previously  occupied 
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by  the  #  being  more  or  less  filled  l>\    a   corrosion 

product  or  possibly  empty.     With  tubes  ol  brass 

ontaining  70%  Co.  and  30%  Zn,  and  Admiralty 

alloy,  the  corrosion  appears  to  be  accompanied  by 
t  h.- "formation  of  a  more  <>r  less  continuous  film  ol 
copper  on  the  surface;  electrolysis  then  takes 
place  between  the  copper  and  the  underlying 
adjacent  brass,  resulting  in  a  gradual  concentration 
of  copper.  With  these  tui.es  the  removal  of  zinc 
is  as  a  rule  superficial,  the  more  compact  nature 
of  the  residual  copper  sealing  off  the  metal  under- 
neath from  further  action.  The  higher  resistance 
of  lead  brass  is  also  probably  due  to  formation  of 
a  more  insoluble  corrosion  product,  on  the  porous 
i  Opper  residue.  There  is  evidence  that  the 
removal  of  zinc  is  accompanied  b\  the  solution  of 
copper,  which  is  re-deposited  on  the  brass,  an 
equivalent  amount  of  zinc  going  into  solution. 
Mo-t  copper  compounds  are  capable  of  depositing 
metallic  copper  on  brass.  On  painting  tubes  with 
basic  chlorides  of  zinc  and  immersing  them  in 
warm  sea  water,  a  distinct  copper-coloured  stain 
Jesuits  after  some  time.  Defects  sometimes  appear 
on  the  inside  of  tubes  in  the  form  of  laminations, 
which  mav  often  be  traced  for  a  number  of  feet  ; 
these  arise  from  fissures  or  spills  formed  during 
the  casting  and  elongated  during  the  drawing. 
On  opening  up,  these  defects,  which  may  occur  as 
mere  surface  folds  or  may  penetrate  the  wall  of 
the  tube  to  some  extent,  are  seen  to  be  coated 
with  copper  oxide  which  on  immersion  in  sea  water 
is  gradually  reduced  to  the  metallic  state,  and  this 
is  probably  the  initial  stage  of  electrolytic  corro- 
sion. In  other  cases,  the  interiors  of  tubes  become 
pitted  along  the  bottom  through  the  settling  of 
particles  of  iron  which  set  up  a  local  galvanic  action 
accompanied  by  the  deposition  of  ferric  hydroxide 
along  the  tube.  Metals  which  are  electro-positive 
to  brass,  such  as  iron,  zinc  and  lead,  and  carbon 
were  found  to  initiate  corrosion,  probably  through 
secondarv  action  due  to  copper  being  re-deposited 
on  the  foreign  metal.  A  corrosion  which  attacks 
the  inlet  ends  for  a  few  inches  immediately  beyond 
the  tube  plate  was  traced  to  the  deposition  of 
dissolved  gases  from  the  circulating  cold  water 
at  the  point  where  it  becomes  warm.  This  defect 
occurs  where  a  smaller  volume  of  steam  is  used, 
and  owing  to  reduced  circulation,  the  friction 
of  the  water  is  insufficient  to  sweep  away  the 
deposited  gases ;  it  is  more  marked  when  use  is  made 
of  contaminated  water,  containing  large  amounts 
of  carbon  dioxide  and  ammonia.  The  extreme 
ends  of  the  tubes  are  in  some  cases  eaten  away  on 
account  of  the  changed  physical  condition  produced 
by  crushing  or  distortion  in  the  ferrule.  Tubes 
which  have  been  grooved  corrode  frequently  in  the 
locality  of  the  furrows  through  overstrain  during 
the  grooving,  and  this  defect  could  probably  be 
remedied  by  annealing  after  finishing.  The 
direction  of  the  flow  of  current  between  hard  and 
soft  brass  in  an  electrolyte  varies  in  a  very  erratic 
manner,  which  is  apparently  due  to  polarisation  an  d 
the  condition  of  the  electrode  surface.-  The  differ- 
ence of  potential  in  the  cold  is  usually  about  2-5 
to  .">  millivolts,  and  is  increased  by  bubbling  air 
or  carbon  dioxide  through  the  electrolyte,  but 
unless  fresh  electrolyte  is  continuously  supplied 
the  current  falls  off  very  rapidly.  The  small 
currents  involved  cannot  immediately  have  a 
corrosive  effect,  but  when  the  conditions  are 
f.i  vourable,  as  in  a  condenser,  where  the  galvanic 
elements  are  in  close  metallic  continuity  and  the 
resistance  and  polarisation  low.  the  time  fin  tor 
becomes  important.  The  E.M.F.  from  copper- 
brass  is  appreciably  higher  and  becomes  of  signific- 
ance in  the  consideration  of  electrolysis  between 
Mass  and  metal  from  which  zinc  has  been  dissolved 
Tor  some  unknown  reason,  tubes,  after  several 
years  of  Bervice,  have  been  found  practically 
unaffected  except  for  dirt  and  slight  oxidation, 
though  such  tubes  respond  to  artificial  corrosion 


tests  as  readily  as  normal  tubes.  Tinning  the  metal, 
if  well  carried  out.  seems  to  increase  the  life  in 
some  cases,  while  in  others  it  appears  to  accelerate 
the  breakdown.  Zinc  and  iron  protectors  have  a 
slightly  favourable  influence  on  the  life  of  the 
tubes.  The  corrosion  of  brass  is  more  marked  the 
higher  the  content  of  zini  and  would  appear  to  be 
best  obviated  by  the  substitution  of  more  resistant 
alloys,  such  as  cupro-nickel.  for  the  manufacture 
of  condenser  tubes. — J.  X.  P, 

Metal  colouring.  I.  "  Shakudo."  II.  Xeu>  kind 
of  "  shakudo,"  and  "  shibuirhi."  s.  Miyasawa, 
Kogyo-Kwagaku-Zasshi  ( J.  Chem.  Inch.  Tokyo), 
1917,  20,  109—134.  363—884. 

SHAKUDO    is    an    alloy    consisting    essentially    of 
copper  and  gold,  which  is  used  in  Japan  for  the 
manufacture  of  objects  of  art  and  is  coloured  b] 
treatment     with     aqueous     solutions     contaii 
copper   sulphate   and    acetate.     The   authoi 
periments  show  thai   the  coloration  is  due  to 
production  of  a   layer   of   cupri<    oxide,    the   I 
being  determined   by   the   thickness  of   the  la 
The  Colouring    solution    contains    hydrogen    ti 
owing   to   hydrolysis  of  the  copper  salt,  and  when 
the  alloy  is  introduced  a  local  electrical  cin  uil   i 
formed  between  the  gold  and   copper,   the  latP: 
being  dissolved  as  cupric  ion  and  hydrogen  MM 
being  discharged,  thus  disturbing  the  equilibrium. 
In  consequence  of  this,  hydrolysis  proceeds  furti 
and  the  process  goes  on.  with  progressive  increase 
of  the  concentration  of  cupric  and  hydroxyl  ions, 
until  the  solubility  product  of  cupric  hydroxide 
exceeded.     The  precipitated  hydroxide  i^  rapidly 
converted  into  the  oxide,  which  is  deposited    on 
the  surface  of  the  alloy.     An  analogous  coloration 
can   be  obtained  on  alloys  containing  palladium, 
platinum,  and  silver,  respectively,  in  place  of  gold. 
In    confirmation     of     these     views    as    to    the 
mechanism    of    the    coloration    of    shakudo,    i' 
shown  that  a  similar  effect   is  produced  by  D 
contact   of   copper   with   platinum,   palladium,  or 

!   gold   in   the   solution    used,    and    that    an    electa* 
current  is  produced  when  a   copper   electrode  if 

i  connected  by  a  copper  wire  with  a  platinum  or 
palladium  electrode  immersed  in  acid  or  in  tie 
salt  solution  used  for  colouring  shakudo. 
colouring  of  "  shibuichi,"  an  alloy  of  25%  of 
silver  and  76%  of  coppi  r.  used  for  purposes  similar 
to  those  mentioned  for  shakudo,  is  due  to  an 
analogous  cause. 

lodimelry ;     Differential .     IV.     Analyst 

pyrolusilc  and  other  oxidised  manganese  arm. 
O.  L.  Barnebev  and  (..  M.  Bishop.  J.  Auier. 
Ch,  in.  Soc.  1917,  39,  1235—  12.is. 

TilK  method  described  previously   (this  J..    1917, 
571)   is   not    generally   applicable    becau.se   certain 
ores  are  decomposed  only  with  difficulty  by  treat- 
ment with  phosphoric  acid  and  potassium  iodide. 
Another   method    is   now    described    based   o 
facts  that  whereas  both  ferric  iron  and  manganese 
dioxide-   liberate    iodine-   from   potassium   iodide  to 
presence  of  hydrochloric-  acid,  yet  if  the  resulting 
solution    lee-    subsequently    neutralised,    onlj 
ferrous  iron   is  oxidised   by   the  iodine,   the  man- 
ganese remaining   in   the   divalent    condition 
determine     the     available     oxygen     in     pyrolusite 
(which    practically    always    contains    ferric    iron). 
0-2  gim.  of    the   sample,  powdered  to  pass  a  200 
mesh  si.-\e  and  dried  at    lln    ('..   is  treated  with 
in    c.C   Of   A'    1    sodium   iodide   and   5   C.C   ol 
centrated     hydrochloric     acid,     and     the     mixta  ■ 
allowed    to    "stand,    with    frequent    shaking,    in   •< 
covered   flask.     When   the   reaction    is   ■•■■n 
0-2 — 0-5    gnu.    of    sodium    tartrate-     (I 
hvdrolvsis  of  the  iron  .salt)  is  added,  the  solution 
is  diluted  to  150  c.c.  neutralised  with  sodium  w 
carbonate,  and   excess    of    the  bicarbonate  added. 
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The  free  iodine  (equivalent  to  the  manganese 
dioxide  present  in  the  sample)  is  titrated  with 
arsenite  solution,  using  starch  as  indicator. 

Mercury  ;  [Laboratory]  apparatus  for  the  purification 

of .     H.   E.   Patten  and  G.   H.   Mains.     J. 

Ind.  Eng.  Chem..  1917,  9,  000—603. 

The  apparatus  combines  the  spraying  of  the 
mercury  through  a  column  of  dilute  nitric  acid, 
with  the  automatic  return  and  circulation  of  the 
mercury,  electrolytic  purification,  and  the  auto- 
matic renewal  of  the  nitric  acid  to  remove  products 
of  the  electrolysis  and  prevent  impurities  from 
being  redissolved.  The  impure  mercury  flows 
from  a  main  reservoir,  through  a  stopcock,  into  a 
spraying  chamber,  and  falls  on  to  a  piece  of  bolting 
silk  stretched  across  the  lower  end  of  the  chamber. 
The  mercury  passes  through  this,  and  is  broken 
up  into  a  fine  spray  as  it  enters  the  column  of 
nitric  acid.  A  platinum  wire  is  fused  through 
the  side  of  the  spraying  chamber  into  a  mercury 
contact  cup,  and  this  wire  extends  down  to  the 
mercury  on  the  silk,  which  thus  becomes  the 
anode.  The  spraying  chamber  is  fitted  into  the 
ground  glass  neck  of  a  fall  tube,  a  slot  being 
provided  in  the  neck  for  the  introduction  of  the 
cathode  wire  into  the  tube.  Just  below  the  level 
of  the  electrode  is  an  overflow  tube  through  which 
the  products  of  the  electrolysis  are  withdrawn  by 
means  of  a  stream  of  dilute  (2%)  acid,  which  is 
introduced  into  the  lower  end  of  the  fall  tube 
from  an  acid  reservoir  at  the  rate  of  about  1000  c.c. 
during  a  run  of  7  hours.  Connected  with  the 
bottom  of  the  fall  tube  is  an  injector  constructed 
on  the  principle  of  the  Sprengel  pump,  whereby 
the  mercury  is  raised  in  small  globules  in  a  current 
of  air  through  a  tube  of  small  bore  to  an  auxiliary 
reservoir  at  the  top  of  the  apparatus.  The  inner 
tube  of  this  device  is  connected  with  the  laboratory 
vacuum  system,  whilst  the  tube  through  which 
the  mercury  is  raised  is  surrounded  by  a  heating 
coil  to  promote  the  oxidation  of  foreign  metals  in 
the  mercury.  The  mercury  then  flows  back  into 
the  main  reservoir  through  a  tube  provided  with 
a  stopcock.  The  flow  of  mercury  through  the 
apparatus  is  regulated  at  about  30  c.c.  per  min., 
and  during  a  period  of  7  hours  the  metal  circulates 
about  100  times  through  the  acid.  After  circu- 
lating about  300  times  it  is  drawn  off  through  an 
outlet  at  the  bottom  of  the  fall  tube.  Mercury 
thus  purified  has  given  satisfactory  results  in 
thermo-regulators  and  in  calomel  half-cells.  Any 
trace  of  nitric  acid  may  be  removed  by  distilling 
the  mercury  once  with  air  bubbling  through  it 
as  in  Hulett's  method  (Phys.  Rev.,  1905.  21,  388), 
and  then  redistilling  it  in  vacuo.  About  7  %  of  the 
mercury  is  lost  by  solution  in  the  nitric  acid,  but 
^upwards  of  75  °0  of  this  dissolved  mercury  may 
be  recovered  as  calomel. — C.  A.  M. 

Cerium-iron  alloys.     R.  Vogel.     Z.  anorg.  Chem., 
1917.    99,   25 — 19.     J.   Chem.   Soc,    1917.    112, 

•  ii.,  259. 

The  alloys  were  prepared  in  quantities  of  20  arms 
in  special  porcelain  tubes,  the  cerium  used  con- 
taining 95-0%  Ce,  with  lanthanum  and  traces  of 
:ron,  but  free  from  neodymium  and  praseodymium. 
;Nitrogen  was  used  to  protect  against  oxidation. 
I'eriuin  of  this  degree  of  purity  solidifies  at  775°  C. 
The  solidif. -point  curve  falls  to  a  eutectic  point  at 
(335°  C.  and  5%  of  iron.     The  rising  branch  of  the 

•  urve  corresponds  to  the  separation  of  a  corn- 
bound.  CeFe2,  which  is  changed  at  773°  C.  to  the 
jompound  Ce2Fe5.  There  is  s  second  break  in 
|  he  curve  at  1085°  C,  where  Ce.,Fe3  breaks  up 
'  nto  liquid  and  a  solid  solution  rich  in  iron.  This 
-olid  solution  contains  up  to  15%  of  cerium  at 
1085°  ('.,  diminishing  on  cooling  to  about  11%  at 
<50°  C.     and     lower  temperatures.     It    undergoes 

wo  polymorphic  changes  due  to  those  of  iron,  at 


810°  C.,  determined  thermally,  and  again  at  795'  ('.. 
recognised  by  the  appearam-e  of  magnetic  t>ro- 
perties  on  cooling.  The  change  in  saturation  of 
the  solid  solution  at  these  points,  if  anv.  is  too 
small  to  be  observed.  Cerium.  CeFe8.  and  Oe  J 
do  not  form  solid  solutions.  The  reactions  in" the 
solid  state  take  place  slowly,  and  there  is  difficulty 
in  obtaining  equilibrium.  '  The  compound  CeFe, 
is  magnetic  at  the  ordinary  temperature,  but 
becomes  non-rnagnetio  at  116°  C.  It  is  uncertain 
how  far  the  second  compound  is  magnetic,  as  the 
alloys  contain  the  magnetic  solid  solution,  which 
becomes  non-magnetic  at  795"  C.  The  hardnes-,  is 
a  maximum  at  00%  of  cerium.  The  saturated 
solid  solution  is  more  resistant  to  oxidation  than 
pure  iron.  The  compounds  are  readily  oxidisable. 
especially  CeFe2.  The  pyrophoric  properties  reach 
a  maximum  at  70%  of  cerium,  and  depend  on  the 
presence  of  one  or  other  of  the  compounds.  Pyro- 
phoric cerium  alloys  usually  consist  of  a  hard 
compound  embedded  in  a  softer,  readily  oxidisable 
ground-mass. 

Metallic  coatings  prepared  by  the  spraying  method  : 

Structure  of .     II.  Arnold.     Z.  anorg.  Chem.. 

1917.    99,   67—72.     J.   Chem.   Soc,    1917.    112, 
ii.,  260. 

Coatings  prepared  by  Schoop's  method  of  melting 
the  end  of  a  rod  of  metal  and  converting  the  molten 
drops  immediately  into  spray  by  the  action  of  a 
blast  of  air  have  been  examined  microscopically. 
Such  coatings  may  be  obtained  in  an  adherent 
form  even  on  paper  or  celluloid.  The  molten 
drops  are  elongated  during  their  flight  through 
the  air.  so  that  each  has  a  long  tail.  The  coatings 
have  a  fine  waved  or  laminated  structure,  which 
is  characteristic,  and  enables  them  ■  to  be  dis- 
tinguished from  coatings  obtained  electrolytieaUy 
or  by  other  methods.  The  lamina}  are  due  to  the 
flattening  out  of  the  drops  on  reaching  the  surface. 
The  union  of  the  particles  is  a  mechanical  one.  the 
fibres  being  felted  together,  and  the  evidence  does 
not  point  to  the  formation  of  a  true  weld.  Thus, 
successive  spraying  with  zinc  and  copper  leaves 
the  two  metals  separate,  and  brass  is  not  formed. 

Silicon-coated    metal.     W.     E.     Vawter.     J.     Ind. 
Eng.    Chem.,    1917,    9,    580—581. 

Samples  of  iron  wire  were  heated  at  temperatures 
ranging  from  500J  to  700°  C.  in  a  current  of  dry 
silicon  hydride  for  varying  periods  up  to  7  hours. 
In  some  cases  a  homogeneous  coating  of  silicon 
was  obtained,  but.  at  best,  only  a  thin  fragile 
layer  was'  deposited,  which  had  a  tendency  to 
scale  off.  Preliminary  treatment  of  the  iron  by 
pickling  in  acid  and  exposure  to  the  air  before 
heating  gave  no  better  results.  In  the  case  of 
other  metals,  including  copper,  nickel,  and  alum- 
inium, no  coating  of  anv  kind  was  obtained. 

— C.  A.  M. 


Sulphur    chloride;    Reaction    of - 


with    metals. 


Catalytic    action    of   ether.     N.    Dornanieki.     J. 
Russ.  Phys.-Chem.  Soc,   1916,  48,   1721—1727. 

Previous  investigators  have  shown  that  some 
metals  do  not  react  with  sulphur  chloride  either 
in  the  cold  or  on  heating,  whilst  others  react  only 
on  heating,  and  in  a  few  cases  the  reaction  begins 
at  the  ordinary  temperature  ;  tiie  prodiu  ts  of  the 
reaction  are  sulphur  and  chlorides  of  the  metals. 
with  small  proportions  of  sulphur  com;' 
The  author  finds  that  the  reaction  may  be  broughl 
about  or  greatlv  accelerated  by  the  agency  ol  dry 
ether,  with  which  the  metallic  chlorides  form 
complexes  and  so  enhance  the  thermal  effecl  of  the 
reaction.  Under  these  conditions,  magnesium, 
zinc,  aluminium,  tin.  antimony,  bismuth,  molyb 
denum,  iron,  mercuiv.  and  gold  are  readiiy 
converted  into  their  chlorides  or  etherates  ol  tne 
latter.     On    the    other    hand,    the    alkali    metals, 
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calcium,  cadmium,  thallium,  lead,  tungsten, 
chromium,  manganese,  cobalt,  nickel,  copper, 
silver,  and  platinum,  react  either  not  ;it  all  or  with 
extreme  slowness.  The  metals  which  do  react 
either    (1)    give    chlorides    which    readily    form 

ether.at  cs,  as  is  the  case  with  zinc,  aluminium,  tin, 
and  bismuth,  or  (2)  give  chlorides  which  are 
readily  fusible  and  volatile  and  approximate  in 
their  properties  to  the  chloro-anhydrides  i  in 
correspondence  with  the  latter,  the  higher  chlorides 
are  mostly  formed,  for  instance,  ZnCl«,  ivri ,. 
Mu'Cl...      Univalent      metals     do     not      react      and 

divalent  metals  excepting  mercury— if  at  all, 
react  with  far  greater  difficulty  than  divalent 
and  quadrivalent  metals.  It  is  probable  that 
other  metals,  giving  volatile  higher  chlorides,  such 

as  titanium,  germanium,  vanadium,  and  the  like. 
would  also  react  readily  with  sulphur  chloride  and 
ether.— T.  II.  P. 

Galena  and   lead-bearing   waste  materials  as  glaze 
ingredients.     Miller.     See  VIII. 

The    hydration    of    ions,    and    metal    overvoltagc. 
Newbery.    See  XI. 


Patents. 
(nst-iron;    Production    of - 


.  S.  Wallis,  Dar- 
laston.  Stall's..  J.  S.  "Cudlip,  Beeston,  Notts., 
A.  Parr,  West  Bridgford,  Notts.,  and  J.  B. 
Cudlip,  London.  Eng.  Pat,  100,196,  Aug.  2, 
191ti.     (Appl.  No.  10,926  of  1916.) 

CAST-IRON  containing  about  1-88%  °f  silicon, 
2-25%  of  graphitic  and  h-07%  of  combined  carbon, 
is  produced  by  melting  a  mixture  of  1  part  of  hot- 
blast  pig  iron," 3  of  cold-blast  pig  iron  low  in  silicon, 
2  of  the  same  of  medium  silicon  content,  and  1  of 
scrap  iron.  Mild  steel  (7  lb.)  and  aluminium 
I'.i  lb.  per  10  cwt.  of  cast-iron)  may  also  be  added. 

— W.  U.S. 

[Cohalt-chromium]  strut.  P.  R.  Kuehnrich,  Shef- 
field. Eng.  Pat.  106,187,  July  25, 1916.  (Appl. 
No.  10,433  of  1916.) 

The  steel  contains  carbon  1 — 3'5,  chromium  6 — 20, 
and  cobalt  1 — 6%.  Small  quantities  (up  to  1  %) 
of  nickel,  molybdenum,  tantalum,  or  vanadium  may 
be  added.  The  steel  possesses  the  characteristic 
properties  of  high-speed  steels,  but  melts  at  a 
lower  temperature  than  tungsten  high-speed  steel, 
and  can  be  hardened  at  a  much  lower  temperature 
than  is  necessary  with  ordinary  high-speed  steels. 

_5\V.  it.  s. 

Steel  :     Method    and    means   for    annealing   . 

J.  G.    1!.   Munday,    Kingston-upon-IIull.      Eng. 

Pat.  106,624,  Aug.  17.  1916.     (Appl.  No.  2365 

of  1916.) 
Tin-:  steel  is  heated,  e.g.,  to  600~— 700"  C.  for 
high-speed  or  air-hardened  steel,  and  is  then  placed 
in  a  liquid  annealing  mixture  of  turpentine  (1  gall.) 
and  revin  (i  lb.);  common  salt  (2  lb.)  and  sulphur 
(1  ]  Hi.)  may  be  added  to  the  mixture. — W.  R.  S. 

[Steel]  casting  process  and  apparatus  then  for. 
.1.  ('.  Davis.  Hinsdale,  111..  U.S.A.  Kng.  fat. 
106,678,  June  1.  1916.    (Appl.  No.  7805  of  1916.) 

The  casting  is  made  by  mixing  a  modifying  element 
(such  as  manganese)  in  suitable  proportion  with  a 
uniform  column  of  molten  metal  immediately  prior 
to  its  entry  into  the  mould.  The  flow  of  molten 
metal  is  controlled  by  a  "  choke  device,"  and  the 
modifying  element  is  forced  into  the  stream  of 
metal  between  the  ••  choke  device  "  and  the  mould  ; 
valves  connected  for  simultaneous  operation 
control  the  flow  of  the  two  metals.  The  mould 
may  be  rotated,  and  the  metal  and  modifying 
element  brought  together   in   gradually    changing 


proportions  so  as  to  produce  a  casting  of  varying 
composition  from  the  periphery  of  the  casting 
inwards. — YV.  R.  S. 


Manganese-steel;  Manufacture  of 


for  railway 


wlici  I".      K.  Schwarz,  Vienna.     Ger.  Pat,  297,509, 
Oct.  5,  1915. 

STEEL  with  about  1°,',  carbon  and  17%  or  more  of 
manganese  can  be  so  tempered  that  it  is  equal  in 
t  ■nsile  properties  and  resistance  to  shock  and 
wear  to  the  well-known  steels  with  about  1% 
carbon  and  12",,  manganese,  but  in  addition 
has  a  greater  resistance  at  higher  temperatures 
and  so  is  particularly  suited  for  railway  wheels 
where  heating  occurs  through  impact  and 
the  action  of  brakes.  Tempering  is  effected 
by  heating  to  about  1000° — 1100  c.  and  cooling 
by  an  air  current  or  by  a  cooling  liquid  at  a  speed 
greater  than  that  of  ordinary  air  cooling  but  less 
than  that  produced  by  quenching  in  the  usu;d 
way.— J.  N.  P. 

Deoxidation    of   mild    steel,    steel,    or    copper,     n. 
Konig,    Crefeld.     Ger.    Pat.    297.111.    May    12, 
1916.     Addition  to  Ger.  Pat.  290.309   (this  J., 
1916,  511). 
The  process  described  in  the  chief  patent  {toe.  cit.) 
is  modified  in  that  the  carbon  anode  is  made  to 
dip  into  the  bath  of  molten  metal,  whilst  the  cath- 
ode, which  may  be  of  carbon   or    other    suitable 
material,  is  not  in  contact  with  the  bath  so  that 
an  arc  is  struck  between  it  and  the  surface  of  the 
molten  metal.— J.  N.  P. 

Ores  ;  Process  for  separation  of  ■ ['<//  flotation], 

E.  Primosigh,  Also-S/.alank,  Hungary.  Ei 
Pat.  29,340,  Dec.  19,  1913. 
After  crushing,  the  material  is  sifted  with  a  sieve 
containing  130  meshes  per  linear  inch.  The  fine 
portion  is  subjected  to  an  intermittent  flotation 
process  in  which  the  metallic  particles  are  removed 
with  the  foam  from  a  water,  acid,  and  oil  mixture 
flowing  continuously  away  from  the  apparatus, 
accompanied  bv  the  minimum  amount  of  liquid 
(see  Eng.  Pat.  10,087  of  1914  j  this  J.,  1917,  721  |, 
A  duration  of  3  to  4  hours  may  be  required  for  the 
operation.  The  granular  portion  of  the  ore  can 
be  satisfactorily  treated  by  a  continuous  flotation 
process. — J.  N.  P. 

Flotation  of  minerals,     n.  P.  Corliss,  Pittsburgh, 

Pa.,  Assignor  to  Metals  Recovery  Co.,  New  York. 

U.S.  Pats,  (a)  1,228,183  and  (u)   1,228,184. May 

29,  1917.     Date  of  appl..   Mar.  21.   1917. 

The  pulp  is  subjected  to  a   flotation  process  in 

presence  of  a  small  amount  of  (a)  a-naphthj  lamine 

or  (B)  nitronaphthalene,  with  or  without  addition 

of  an  oil.— W.  R-  S. 

Ore    concentrator   or    separator.      YV.    II.    Munroe, 
Assignor  to  G.  A.  Mattison  and  A.  B.  Conklin, 
\shland.   Ala.     U.S.    Pat.    1.230.0S1,   June    12, 
1917.     Date  of  appl.,  Oct.  10,  1916. 
An   open   tank   for   the   concentration   of   ores   bj 
flotation  has  curved  walls  elongated  at  the   ' 
so  as  to  form  a  V-shaped  trough.      H\    mean 
curved  plate  a  stream  of  liquid  is  caused  to  flow 
across  and  in  line  with  the  upper  surface  of  I 
liquid  in  the  tank,  and  the  ore  is  led.  in  a  thin 
into  the  path  of  the  entering  liquid.      Th( 
liquid  causes  the  body  of  liquid   in   the   tank  to 
rotate  in  a  direction  opposite  to  that  of  the  hands 
of  a  clock.— J.  N.  P. 

Mirer    [for    flotation    process].     G.     A.     William?. 
Lark,  Utah.     U.S.  Pat.  1,230,638,  June  19,  1917. 
Date  of  appl.,  May  23,  1916. 
A   TALL  cylindrical   vessel  with  a  conical   ba» 
fitted  inside  with  a  smaller  concentric  vessel  of  the 
same  form.     The  two  vessels  communicate  at  the 
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top  and  the  spare  between  thorn  contains  an  oil 
and  water  flotation  medium  which  is  admitted 
to  a  definite  height.  An  inlet  pipe  is  connected  with 
the  base  of  the  outer  cylinder,  and  a  separate 
outlet  pipe  with  the  base  of  the  inner  cylinder. 
Streams  of  air  are  admitted  to  the  liquid  in  the 
outer  space  by  means  of  jets  near  the  base,  and  the 
inner  vessel  is  provided  with  a  series  of  agitators 
which  are  arranged  to  rotate  on  the  same  vertical 
shaft  below  fixed  conical  deflectors.  A  circulation 
of  the  liquid  upwards  from  the  outer  to  the  inner 
vessel,  carrying  with  it  the  material  under  treat- 
ment by  flotation  action,  takes  place  through  the 
lower  specific  gravity  of  the  aerated  liquid. — J.X.P. 

Zinc;    Production  of  metallic - 


.  A.  J.  F.  de 
Bavav,  Kew,  Victoria,  Australia.  Eng.  Pat. 
102.142,  Oct.  17,  1916.  (Appl.  No.  14,700  of 
1916.)  Under  Int.  Conv.,  Nov.  6,  1915. 
Zinc  is  distilled  from  ore  in  a  suitable  furnace 
md  the  vapour,  after  passing  through  a  flue  filled 
with  incandescent  coke,  or  the  like,  to  reduce 
any  zinc  oxide,  passes  into  a  condenser  consisting 
of  a  long  chamber  divided  into  a  number  of  com- 
partments by  cross-baffles  or  bridges  projecting 
upwards  from  the  bottom  and  sub-divided  by  other 
baffles  depending  from  the  top.  A  bath  of  molten 
sine  is  maintained  in  the  separate  compartments, 
ind  by  means  of  the  depending  baffles  which 
jxtend  below  the  surface  of  the  zinc,  the  fume 
a  caused  to  pass  through  a  layer  of  the  molten 
netal  in  its  passage  from  one  division  to  the 
)ther.  The  bridges  are  formed  with  a  groove, 
he  near  side  lip  being  made  slightly  lower  than  the 
ar  side  lip,  and  the  groove  is  connected  to  a  pipe 
vhich  projects  downwards  and  dips  into  a  vessel 
■ontaining  a  body  of  molten  zinc  of  sufficient 
lepth  to  counterbalance  the  pressure  in  the 
•ondenser.  A  constant  level  of  the  bath  of  molten 
Line  is  thus  maintained  within  the  compartments, 
he  surplus  zinc  being  withdrawn  from  time  to 
lime.  Each  compartment  is  further  provided 
pith  a  well  having  a  plugged  outlet  by  which  the 
laolten  zinc  may  be  tapped  at  the  end  of  the 
iteration.  The  last  compartment  is  provided 
pith  an  outlet  flue  leading  to  a  chamber,  to  which 
|n  exhaust  fan  is  connected.  The  separate  com- 
partments are  heated  and  the  temperature  of  the 
'hambers  falls  progressively  throughout  the  series. 
>ead  and  the  least  volatile  impurities  in  the  fume  are 
fms  condensed  in  the  first  chamber  while  cadmium 
'nd  more  volatile  metals  escape  uncondensed 
ith  the  exit  gases  from  the  last  compartment 
'  hich  collects  the  purest  zinc.  For  the  refining 
II  spelter  the  first  compartment  of  the  condenser 
Iray  be  adapted  for  the  distillation  of  the  zinc 
y  admitting  the  metal  in  molten  form  from  a 
'iiitable  crucible.  For  this  purpose,  the  first 
ompartment  is  maintained  at  900°  C,  the  second 
,t  about  650°,  and  the  third  at  about  450°  C. 

—J.  N.  P. 


'urnace  ;     Zinc    smelling  - 


J.    W.    and    H. 


Hegeler,  Assignors  to  The  Hegeler  Zinc  Co., 
Danville,  111.  U.S.  Pat.  1.227,050,  Mav  22,  1917. 
;  Date  of  appl.,  Nov.  17,  1913. 
NE  of  the  walls  of  the  furnace  is  provided  with 
,  framework,  comprising  metal  supports  and 
iansverse  metal  bars  supported  by  and  extending 
jitween  the  supports,  and  is  practically  non- 
>ntractiblo  by  heat,  whilst  the  other  wall,  of 
i'eclay,  contracts  excessively  and  permanently 
lider  heat.  The  roof  is  formed  from  sections 
tpported  by  the  framework  and  by  the  fire- 
ay  wall,  and  is  in  tilting  and  sliding  engagement 
spectively  with  these  walls. — B.  N. 

'etal ;  Stirring  molten  — ■ —  [in  electric  furnaces, 
efc.].  E.  Stassano,  Turin,  Italy.  Eng.  Pat. 
106,313,  May  15,  1916.  (Appl.  No.  6496  of  1916.) 
riRRlNG  is  effected  by  imparting  rotational  move- 


ment to  the  molten  metal  by  means  of  a  rotary 
magnetic  field,  electromagnetic  cores  being 
arranged  on  or  in  the  casing  of  the  chamber  con- 
taining the  molten  metal  and  excited  bv  a  current 
controlled  by  a  commutator,  by  means  of  which 
the  current  is  periodically  interrupted  and  the 
direction  of  rotation  of  the  magnetic  field  reversed. 
The  electromagnetic  cores  may  be  mounted  on  a 
support  independent  of  the  chamber  containing 
the  molten  metal,  and  the  chamber  introduced 
within  the  support  when  stirring  is  required. 

—J.  N.  P. 

Open  hearth  regenerative  furnaces.  The  Clyde  Fur- 
nace Co.  (A),  Ltd.,  and  W.  Dixon.  Glasgow. 
Eng.  Pat.  106,376,  Aug.  17,  1916.  (Appl.  No. 
11,614  of  1916.) 

The  lining  is  repaired  whilst  the  furnace  is  in 
operation,  by  fitting  at  the  damaged  part  a  metal 
plate  or  fireclay  slab  and  filling  in  plastic  refractory 
material  at  the  back  thereof.  The  repairing 
material  solidifies  before  the  plate  or  slab  is  burnt 
away.— W.  R.  S. 

Crucible  or  melting  furnaces  fired  by  solid  fuel.  I. 
Hall.  Birmingham,  Eng.  Pat.  106,896,  July  IS, 
1916.     (Appl.  No.  10,057  of  1916.) 

In  a  crucible  furnace  for  use  with  solid  fuel,  the 
outer  furnace  casing  is  enlarged  at  the  lower  part 
so  as  to  form,  in  conjunction  with  the  lining,  an 
annular  blast  or  air  chamber,  into  whichair,  under 
a  pressure  of,  for  instance,  6  inches  of  water,  is 
introduced.  The  fuel  is  supported  on  a  grate 
below  the  crucible,  the  grate  preferably  being 
constructed  in  halves.  Air  fronr  the  annular 
blast  chamber  is  supplied  through  ducts  to  the 
space  below  the  grate,  and  also,  through  another 
series  of  ducts,  to  the  interior  of  the  furnace  above 
the  grate.  Inspection  holes  are  formed  in  the 
outer  casing  opposite  this  second  series  of  ducts 
and  are  provided  with  sliding  covers. — J.  N.  P. 

T.   F.   Bailv  and 


Furnace  ;     Heat-treating   — 

F.  T.  ("ope,  Assignors  to  The  Electric  Furnace 
Co.,  Alliance,  Ohio.  U.S.  Pat.  1,227,027,  May 
22,  1917.     Date  of  appl.,  May  13,  1915. 

The  furnace  is  provided  with  a  heating  chamber, 
having  inlet,  and  outlet  openings  on  opposite  sides 
and  doors  arranged  normally  to  cover  the  openings, 
mechanical  means  being  arranged  to  pass  the 
material  to  be  treated  through  the  chamber,  and 
similar  means  for  opening  and  closing  the  doors. 
A  thermally-controlled  device,  for  measuring  the 
temperature  of  the  furnace,  is  located  within  the 
heating  chamber,  and  an  electrical  controlling 
nreans  is  provided  to  fornr  an  operative  connection 
I  iet ween  the  temperature-measuring  device  and 
both  the  mechanical  means. — B.  N. 

Metal-melting  furnace.  D.  S.  Marfield,  Assignor 
to  The  Buckeve  Products  Co.,  Cincinnati,  Ohio. 
U.S.  Pat.  1.229,494,  June  12,  1917.  Date  of 
appl.,  Jan.  2,  1917. 
A  rotating  cylindrical  furnace,  lined  with  refrac- 
tory material,  is  mounted  horizontally  on  bearings. 
A  horizontal  blowpipe  with  ports  for  gas  and  air 
passes  through  one  of  the  bearings,  and  a  charging 
and  pouring  port  for  the  metal  leads  through  the 
wall  of  the  chamber  at  right  angles  to  the  axis  of 
rotation.  The  charging  port  at  its  inner  end  has 
an  annulus  projecting  for  a  short  distance  inside 
the  chamber  and  adapted  to  baffle  the  combustible 
gases  as  they  sweep  along  the  wall  of  the  chamber 
towards  the  port. — J.  N.  P. 

Aluminium  ;   Process  for  obtaining  by  a  cold  jirocess 

a  galvanic  deposit  of  ■ .     E.  L.  Lalliin.  Pari*. 

Eng.  Pat.  106.400,  Sept.  23,  1916.  (Appl.  No. 
13,523  of  1916.) 

Aluminium  chloride,  dissolved  in  a  liquid  hydro- 
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carbon  sm-h  as  toluene,  etc.,    is   electrolysed,  the 

liquid  being  rendered  conductiv Ldition  of 

"  potassium   bifluoride." — B.  N. 

Alttminiv/m-soldering  flux.       II.    V.    Burt,    !' 
Island,  111.     f.s.  Pat.  1,225,764,  .\lav  L5,  1917. 
Date  of  appl.,  Mar.  2.  1910. 

The  flux  contains:  oleic  acid  90,  ami  spirit  of 
ammonia  8  parts. — -W.  B.  8. 

Aluminium    alloy,    and    articles    made    therefrom. 

A.  \V.  .Morris'.  Springfield.  Mass.  U.S.  Tat. 
l,227,174,May22,1917.Dateofappl.,Nov.26,1915. 

The  alloy  contains  not  less  than  70  %  of  aluminium, 
together  with  1 — 0%  of  iron,  and  one  or  more 
other  hardening  metals  such  as  nickel. — J.  N.  P. 

Aluminium  skimmings,  screenings,  dross,  slags,  or 
analogous    aluminous    materials :      Process    for 

treating .    s.  W.  Lawrie,  Milwaukee,  Wis., 

'Assignor  to  W.  P.  Jobbins,  Inc.,  Aurora.  111. 
U.S.  Pat.  1.228,119,  May  29,  1!'17.  Date  of  appl., 
Sept.  8,  1913. 

The  material  is  treated  with  a  solution  of  alkali 
so  as  to  produce  an  aluminatc  solution  from  which 
zinc,  copper,  and  other  impurities  are  precipitated 
as  sulphides.  The  metals  may  be  extracted  from 
the  sulphide  precipitate. — J.  N.  P. 

"  Bronzing  "     or     colouring     of    metallic     surfaces 

[  ;  Electrolytic ].    Q.'  .Sestini  and  T.  Rondelli, 

Bergamo.  Italy.  Eng.  Pat.  100.774,  Nov.  IS. 
1910.    (Appl.  No.  16,582  of  1916.) 

A  coLorp.ED  protective  layer  is  formed  on  a 
metallic  surface  by  covering  it  with  a  deposit  of 
electrolytic  iron  or  copper  which  is  subsequently 
oxidised.  The  article  to  he  coated  is.  without 
preliminary  cleaning,  arranged  as  cathode  in  a 
strongly  alkaline  solution,  heated  to  120' — 140  < '.. 
while  the  anode  consists  of  iron  or  copper,  and  a 
current  of  about  5  amps,  per  sq.  dcm.  is  passed 
for  1  to  2  mins..  when  the  surface  is  at  the  same 
time  cleaned  and  coated  with  metal.  The  current 
U  then  passed  in  the  reverse  direction  for  0  to 
8  mins.,  when  (he  metallic  deposit  previously 
formed  is  oxidised,  the  completion  of  the  oxida- 
tion being  shown  by  the  change  of  voltage,  which 
rises  from  about  00  to  between  1-8  to  2  volts. 
The  alternate  deposition  and  oxidation  may  be 
repeated  several  times,  ending  finally  with  an 
oxidation,  by  arranging  the  article  as  anode. 
The  deposit  Is  strengthened  and  rendered  more 
adhesive  by  subsequently  immersing  for  a  few 
minutes  in  a  solution  of  sodium  hydroxide  of 
sp.  gr.  1-4  and  containing  10 — 20°,,  of  sodium 
nitrate,  nitrophenol,  or  nitronaphthol.  and  heated 
to  about  i  in  c.  After  drying,  the  article  is 
immersed  for  10  mins.  in  a  bath  of  olive  oil  heated 
to  150  -  lso  c.  The  colour  and  brightness  of 
tb.'  deposit  are  determined  by  the  electrolyte  .in- 
ployed  and  the  number  oi  alternations  of  the 
electroh  sis. — J.  X.  P. 

Electro  heating  and  tempering  [of  metals]  :    .1  ppar- 

atus  for .    The  Snead  and  Co.  Iron  Work-. 

Jersey  City,  X.J..  I'.s.  \..  Assignees  of  II.  P. 
Macdonald,  Montclair.  X.J.,  and  K.  M.  Buggins, 
New  York.  Eng.  Pat.  100,940.  Nov.  :{,  [916. 
(Appl.  Xo.  15.7:::;  of  1916.)  Uhdeiflnt.  Com-., 
June    II.    1916. 

Metal  tubes  or  the  like  in  be  tempered  or  annealed 
held   vertically   by   two  pairs  erf   jaws  which 
leak ntact  at  the  two  ends  and  serve  a.-,  ter- 
minals   for    the    passage    of    an    electric    current 

through  the  tube.  The  Inner  pair  of  jaws  is 
mounted  on  a  movable  support,   which   i-   forced 

downwards    as    the    1 1 i ' icpands    on    heating, 

Vfter     a     predetermined     degree     of     expansion. 


con  -ponding  to  the  desired  temperature,  has  been 
reached,  a  trip  lever  Is  released  by  the  movable 
support  which  permits  a  counterweight  to  open 
a  switch  cutting  off  the  supply  of  current  and  at 
the  same  time  opening  the  supporting  jaws  and 
allowing  the  metal  to  tall  into  a  quenching 
liquid.— J.  X.  P. 

(  mentation  compound.  .1.  M.  Allen,  J.  C.  Christen) 
and  O.  S.  Miller.  St.  Louis.  Mo.  U.S.  Pafl 
l,226,739,May22,1917.Dateofappl.,Sep.l5,19ll 

A  finely-divided  mixture  of  equal  weighbj 
(30 — 32%)  of  anthracite  coal,  bones,  and  carbon- 
aceous matter,  together  with  from  4 — 10",,  by 
weight  of  manganese. — J.  X.  P. 

Carburising    agent.     L.    Dankmeyer.    Kouigsberg. 
t.er.   Pat.  297.211.  May  5,  1915. 

The  claim  is  for  coating  materials  used  for  carbur- 
ising iron  with  a  mixture  of  lime,  gypsum,  sodium 
silicate,  or  the  Uke.  On  adding  the  material  to 
molten  iron,  the  covering  layer  melts,  forming  a 
slag  which  protects  the  carl  ion  against  oxidation 
and  causes  its  solution  in  the  metal  to  proceed 
slowlv.— J.  X.  P. 


-.     G.  L.  Tanzer. 
U.S.   Pat.    1.220,923.    Mav   28, 


Ores  ;   Apparatus  for  roasting 
Seattle.    Wash 
1917.     Date  of  appl.,  Mar.  2."..  1915. 

A  rotary  furnace  is  provided  with  hollow  trun- 
nions, and  with  a  pump  for  moving  fluid  to  and 
fro  from  end  to  end  of  the  furnace,  means  U'lng 
arranged  to  operate  the  pump  and  rotate  tl\e 
furnace  simultaneously.  The  pump  is  composed 
of  a  cylinder  with  a  solid  piston  reciprocating 
between  its  ends,  and  each  end  of  the  cylinder  is 
connected  by  means  of  a  pipe  and  swivel  with  one 
of  the  hollow  trunnions. — B.  N. 

Metal-bearing  substances  ;   Process  of  reducing 

It.     L.     Fogler.     Pittsburgh.     Pa.      U.S.      Pa) 
1.227,127.   Mav  22.  1917.  Date  of  appl..  Ma 
1912. 

A  charge  containing  a  metal-  (iron-)  bearing 
substance  is  subjected  to  partial  reduction  in  a 
furnace  in  the  presence  of  felspar  and  insufficient 
carbon  to  complete  the  reduction,  whereby  a 
spongy  mass  is  obtained  by  the  solution  in  the 
molten  slag  of  the  partialh  reduced  iron  oxide. 
The  product  is  then  transferred  to  a  second 
furnace  together  with  carbon,  when  complete 
reduction  is  brought  about  and  the  iron  separate- 
in  the  fused  condition  from  the  slag. — J.  X.  P. 

Dehydrator    [for   ore   pulp].     ('.    Robinson.    Mount 
Vernon.      X.Y..       Assignor       to        Metallm 
Engineering    and     Process     Corporation.      I    - 
Pat.  1.227.191.   Mav   22.    1917.      Date  of  appl., 
July  21,   1913.      Renewed  Oct.   10,    1916. 
A  FILTERING  drum  into  which  the  ore  pulp  to  be 
dehydrated   can    be   admitted   is   enclosed   by  a 
containing    vessel    and    arranged    to    rotate   in  a 
vertical  plane.     The  liquid  collecting  in  th< 
tainer  can  be  raised  from  gutters  at  either  side  and 
fed  directly  on  to  the  surface  of  the  drum. — .1.  N.  I  ■ 

German-silver   alloy    products   and   manujaci 
same.      R.   Beck.    Assignor  to   Purener   Metall- 
werke   Akl.-t.es..    Duron.   Germany.      I> 
1.227,569.   Mav  29,   1917.     Date  of  appl..  June 
27,   1911. 
The  alloy  consists  of  sine  10—  50,  nickel  ." 
and  at   hast  one  of  the  following  :    cob;  I'.  ' 
nese,    iron,   aluminium,    tin.   magnesium,  or  lead. 
the  nickel  predominating  among  these  metii 
the  remainder  consisting  mai  ' : 

alloy    is    heated    to    redness,    and    rolled. 
extruded,  stamped. or  forged,  wlule  hot.      \\    K  - 


vol.  XXXVI,  No  15]     Cl.  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY. 


889 


Castings  ;    Method  of  making 


W.  A.  Bole, 


Pittsburgh,  Pa.  U.S.  Pat.  1,227,573,  May  29, 
1917.  Date  of  appl.,  Sept.  25,  1912.  Renewed, 
Apr.  12,  1917. 

Absorption  of  oxygen  by  the  molten  metal  during 
casting  is  prevented  by  filling  the  mould  with  and 
submerging  the  pouring  hole  in  an  atmosphere  of 
heavy  inert  dry  gaseous  products  of  combustion 
while  pouring  the  molten  metal. — W.  R.  S. 

Copper-lead  [-manganese]  alloy.  E.  D.  Gleason, 
Asburv  Park.  N.J.,  Assignor  to  Neu-Metals 
and  Process  Co.,  Brooklyn,  N.Y.  U.S.  Pat. 
1,228,017, May29, 1917.  Date  ofappl.,Mayl7, 1915. 

A  copper-lead-manganese  alloy  is  prepared  by 
adding  to  a  molten  bath  of  equal  weights  of  lead 
and  copper,  a  mixture  of  3  %  of  cryolite  and  2  % 
of  manganese  oxide,   together  with  some  carbon. 

—J.  N.  P. 

Precious  metals  ;    Apparatus  for   recovering 


C.  R.  Rawdon  and  P.  McCoole,  St.  Louis,  Mo. 
U.S.  Pat.  1,228,133,  May  29,  1917.  Date  of 
appl.,  Dec.  18,  1916. 

A  tank  is  provided  at  one  end  of  the  base  with 
an  inlet  pipe,  and  at  a  higher  level  on  the  opposite 
side,  with  a  discharge  pipe.  A  perforated  screen 
or  diaphragm  is  disposed  horizontally  in  a  plane 
between  the  inlet  and  discharge.  An  endless  belt 
fitted  with  buckets  of  porous  fabric  travels  over 
the  surface  of  the  liquid  circulating  through  the 
tank,  so  that  the  buckets  dip  slightly  below  the 
surface  of  the  liquid  and  gather  or  skim  the  metal 
values.  On  emerging  from  the  tank  the  liquid  in 
the  buckets  is  forced  through  the  fabric  by  the 
application  of  pressure  and  the  residue  deposited 
at  the  head  of  the  tank. — J.  N.  P. 

Composite  metal  article.  F.  A.  Fahrenwald,  Cleve- 
land, Ohio.  (Dedicated  to  the  public.)  U.S.Pat. 
1,228,194, May  29,1917.  Dateofappl., May  31,1916. 
Tubes  and  other  articles  for  use  at  temperatures 
up  to  1000°  C,  which  are  ductile,  mechanically 
strong,  and  resilient,  are  made  of  tungsten  or 
molybdenum  coated  with  a  surface  layer  of  gold 
or  gold-palladium  alloy. — J.  N.  P. 

Manganese  alloys  ;  Making  low  carbon  — ■ — . 
E.  Humbert,  Niagara  Falls,  N.Y.  U.S.  Pat. 
l,22S,925,June  5,  1917.  Date  of  appl.,Mar.6,1914. 

Commercial  f erro-manganese  which  contains  about 
6  %  of  carbon  is  heated  in  contact  with  manganese 
oxide  in  an  electric  furnace  to  a  temperature 
above  1700°  C,  until  the  carbon  content  is  reduced 
to  about  1  %  or  less. — J.  N.  P. 

Alloy.      H.   S.   Cooper,   Assignor   to   The   Electro 
Metals  Products  Co.,  Cleveland,  Ohio.    U.S.  Pat. 
1,229,037,  June  5,  1917.  Date  of  appl.,  Aug.  14, 
1915. 
An  alloy  for  electrical  contact  purposes  is  com- 
posed of  silver  70,  palladium  25,  and  cobalt  5%. 

— W.  R.  S. 


Welding    process  ;     Electric 


C.    B.    Auel, 


Wilkinsburg,    Pa.,    Assignor    to    Westinghouse 

Electric    and    Manufacturing    Co.       U.S.    Pat. 

1,229,  700,  June  2,  1917.  Date  of  appl.,  Dec.  10, 

1914. 
A  thin  sheet  or  ribbon  of  oxidisable  metal  is  pre- 
pared for  welding,  by  forming  a  large  number 
of  relatively  small  indentations  on  one  side  over 
substantially  the  area  to  be  welded,  and  thus 
•producing  a  like  number  of  relatively  sharp 
jprojections  upon  its  other  side.  The  surface 
■oating  of  oxide  is  thus  broken  up,  without  distort- 
ing or  weakening  the  sheet  or  ribbon,  and  the 
:reated  surface  is  placed  against  another  metal 
surface,  and  electric  current  and  pressure  applied. 

—B.N. 


Metal  article,  and  process  of  making  seme.    C.    H. 

Humphries,    Kearney,    N.J.,    Assignor    to    The 

Commercial    Research    Co.,    Long   Island    City, 

N.Y.        U.S.    Pat.     1,229,960,    June    12,     1917. 

Date  of  appl.,  Sept.  28,  1914. 

Finely  divided  tungsten  is  agglomerated  into  a 

solid  massive  form  by  the  use  of  a  small  amount  of 

nickel  as  a  binding  material  for  the  particles  of 

tungsten.    The  resulting  metal  is  dense,  hard,  and 

non-ductile,    but   sufficiently    malleable    to    allow 

of  swaging  hot  or  cold. — J.  N.  P. 

Ores  or  metal-bearing  products  ;   Process  for  treating 

.     F.  A.   Eustis,  Milton,   Mass.      U.S.  Pat. 

1,230,143,  June  19,  1917.  Date  of  appl.,  May  8, 
1916.  '     ' 

Oxidised  iron  ore  which  contains  one  or  more  of 
the  metals,  nickel,  cobalt,  aluminium,  or  man- 
ganese, is  heated  in  the  di-y  condition  in  an  atmos- 
phere of  sulphur  dioxide  so  as  to  bring  about 
intimate  contact  between  the  material  and  the  gas. 
By  this  treatment  a  relatively  small  amount  of 
iron  and  a  relatively  large  amount  of  the  other 
metals  are  rendered  soluble.  The  ore  is  then 
leached  with  a  suitable  solvent  heated  to  boiling, 
and  the  iron  precipitated  from  the  solution  by 
continued  boiling.- — J.  N.  P. 

Copper  ;  Process  for  extraction  of — —  from  Us  ores. 

H.    B.    Slater,    Los    Angeles,    Cal.       U.S.    Pat. 

1,230,078,  June  12,  1917.  Date  of  appl.,  Julv  28, 

1915. 
Ore  containing  native  copper  together  with 
calcite  is  leached  with  a  solution  of  ferric  chloride 
and  either  sodium  or  calcium  chloride,  whereby 
copper  is  dissolved  and  a  portion  of  the  iron  is 
precipitated.  The  solution  is  separated  from  the 
ore,  the  copper  precipitated  by  the  addition  of 
metallic  iron,  and  the  solution  is  then  regenerated 
bv  free  chlorine,  and  used  for  a  further  extraction. 

—J.  N.  P. 

Bearing     metals ;        Manufacture     of     white . 

Maschinenbau-Anstalt     Humboldt,     Coln-Kalk. 

Ger.  Pat.  297,210,  Oct.  10,  1915. 
About  3  %  of  calcium  is  alloyed  with  lea  d  by 
introducing  it  below  the  surface  of  the  molten 
metal,  and  small  quantities  (1 — 3%)  of  cadmiiun 
and  of  bismuth  are  subsequently  added  to  the  melt. 
The  resulting  alloy  is  claimed  to  be  equal  in  value 
to  the  best  white  metal  alloys  of  high  tin  content. 

Bearing  metals  ;    Manufacture  of  white .      C. 

Hassler,  Aalen.  Ger.  Pats,  (a)  297,290,  Feb.  2, 
1916,  and  (b)  297,291,  Mar.  14,  1916. 
(a)  An  alloy  is  first  prepared  from  56 — 62  parts 
of  antimony,  40 — 32  parts  of  copper,  and  4 — 6 
parts  of  30  %  silicon-copper,  and  from  this  a 
second  alloy  is  prepared  containing  15 — 35  % 
of  the  first  alloy,  the  remainder  consisting  of 
equal  parts  of  antimony  and  tin.  The  final  alloy  is 
prepared  by  melting  together  85 — 65  parts  of  lead 
and  15 — 35  parts  of  the  second  alloy,  (b)  An 
alloy  is  prepared  by  melting  together  70 — 80  parts 
of  zinc,  2 — 6  parts  of  copper,  and  18 — 24  parts 
of  a  tin  alloy  composed  of  Sn  84 — 80,  Sb  11 — 12, 
and  Cu  5 — 8  parts.  From  this  first  alloy  a  second 
alloy  is  prepared  by  fusing  7 — 12  parts  of  it  with 
55 — 65  parts  of  lead  and  23 — 33  parts  of  the  tin 
alloy  mentioned  above.  This  second  alloy  is  used 
in  the  preparation  of  alloys  containing  more  than 
17  %  Pb  for  the  production  of  white  metal  bearings. 

Platinum;     Separation    of by   a    dry    process 

H.  Haedicke,  Schladern.  Ger.  Pat.  297,211, 
July  28,  1916. 
Powdered  ore  containing  platinum,  or  platini- 
ferous  sand,  is  passed  between  the  discharge  poles 
of  a  high-tension  electric  circuit,  when  the  heating 
action  of  the  sparks  causes  the  platinum  grains  to 
fuse  on  to  the  metal  of  one  of  the  pole  pieces. 
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After  acquiring  a  certain  concentration  of  platinum 
the  pole  plate  is  removed  and  the  platinum 
recovered  by  melting  off  the  base  metal. — J.  X.  1'. 


Ores ;      Drying     of     moist 


W.     Buddeus. 


Charlottenburg.  <;,.r.  Pat.  207,380.  June  25.  t'.uo. 
A  method  particularly  suited  for  the  drying  of 
finely  divided  ores  consists  in  mixing  the  material 
with  a  calculated  amount  of  low-grade  fuel  such 
as  lignite,  peat,  or  sawdust,  and  placing  it-  on  two 
superimposed  grates  ill  a  furnace.  The  material 
on  the  upper  grate  is  partially  dried  b>  the  hot 
gases  rising  from  the  lower  laj  er,  which  is  dried  by 
the  heat  produi  ed  by  combustion  of  its  contained 
fuel.  The  partially  dried  material  is  transferred 
from  the  upper  to  the  lower  grate.  Ores  already 
containing  ci  mbustible  matter,  such  as  I 'it  ominous 
ores,  are  dried  by  combustion  of  the  organic 
matter  without   addition  of  fuel. — J.  N.  1*. 

Crucibh  furnaces  for  melting  brass  and  other  metal  ; 
Coverings  of  — — .  P.  .1.  Weston.  Birmingham. 
Eng.  Pat.  106,781,  Dec.  5,  1010.  (Appl.  No. 
17.157  of  1916.) 

Casting  metal;  Mums  mr  .  1.  Hall.  Bir- 
mingham. Km:.  I 'at.  I  00.850,  June  2.  1910. 
(Appl.  No.  7830  of  1910.) 


On  s  ;    I'rt  atmeni  of  - 


A.  11.  Hoggins,  Assignor 


to    .Minerals    Separation.    Ltd..    London.      U.S. 
Pat.    1,227,615,   May  29,   1917.     Date  of  appl., 
Nov.   1  1.   1913. 
SEE  Eng.  Pat.  27,323  of  1912;    this  J.,  1914.  204. 


Ores;    Art  of  fusing 


K.  P.   Pictet,    Paris. 


I.s.    Pat.    1. 23(1. 131,   June   19,    1917.     Date    of 
appl. .Oct.  29.  1913.      Renewed  May  12,  1917. 
See  Ft.  Pat.    161,893  of  1912  ;    this  J.,   1914.  204. 

Zinc  ;      Process     of     producing     pure     .     H. 

Specketer,     Griesheim,     Germany.     U.S.     Pat. 

1,231,083,  June  20.   1917.      Date  of  appl.,  Sept. 

2.   1913. 
See  Fr.  Pat.  461,905  of  1913  ;    this  J..  1914,  205. 

Zinc  and  other  similar  metals  :  Apparatus  for  pro- 
ducing — : — .  H.  Specketer.  Griesheim.  Ger- 
many. I'.S.  Pat.  1,231,084,  June  20,  1917. 
Date  of  appl..  Jan.  29,  1915. 

See  Ger.  Pat.  290,643  of  1914;   this  J.,  1910.041. 

Means   for   discharging   material   from   mechanical 
furnaces.     Eng.  Pat.   107,185.     See  I. 

Combined  furnaces  and  gas  producers.     Eng.  Pat. 
106,513.     See  Ha. 

Ductile    filament.  U.S.   Pat.   1,220.925.     See    11b. 

Method  of  processing  aluminium  skimmings, 
screen  i mix.    slugs.    or   analogous   materials.       I'.S. 

Pat.   1.229, (ill.     See  Vll.  ' 


XI.— ELECTRO-CHEMISTRY. 
Electrolytic  migration  ;    Phenomena  of 


Elec- 
trolysis of  mixed  solutions  of  alkali  salts.  M.  Van 
Laer.     J.  Chun.  Phys.,  1917.  15,  154—163. 

The  insertion  of  a  diaphragm  between  the  walls  of 
a  vessel  containing  a  liquid  undergoing  electron  sis 
with  electrodes  which  are  not  attacked,  causes 
notable  changes  of  concentration  in  the  t  w .  >  com- 
partments. A  solution  of  potassium  or  sodium 
hydroxide  thus  becomes  more  concentrated  at  the 

negative  pole,  and  more  dilute  at  the  positive 
pole,     while      the      converse      relationship      is 

obtained  with  an  acid.  The  change  in  the  con- 
centration is  determined  bj  the  transport  numbers 
or  the  relation  between  the  migration  velocities 
of  anion  and  cation,  and  also  by  diffusion  and 
electrical  endosmose.  which  favour  the  migration 
of  certain  ions  and  retard  those  with  an  opposite 
electrical    charge.     The    transport     numbers    are 


again  affected  by  temperature,  and  the  diffusion 
and  cataphoresis  effects  vary  with  the  potential 
and  with  the  current  density.  With  sodium 
hydroxide,  cataphoresis  and  increase  of  tempera- 
ture both  hinder  the  migration  of  the  hydroxyl 
ion  relatively  to  the  sodium  ion.  thus  increasing 
the  concentration  in  the  catholyte.  The  current 
yield  iii  regard  to  tliis  concentration  increases  with 
the  current  density  up  to  a  certain  limiting  value, 
when  further  increase  of  current  density  L;i\e~  a 
relatively  lower  yield.  The  most  favourable 
intensity  of  current  varies  with  the  concentration 
of  the  electrolyte.      With  2-5  amps.,  at    13  volts 

potential  between  the  electrodes,  in  8(55  c.c.  of 
0-775  .V  sodium  hydroxide  solution,  and  a  tem- 
perature of  1 7 ■  .5 :  C.  alter  passing  10  amp.-hrs.,  an 
increase  of  concentration  corresponding  to  a 
current  yield  of  35-7%  was  obtained.  With  an 
anolyte  of  sodium  carbonate  and  a  catholyte  of 
sodium  hydroxide  a  similar  concentration  of 
sodium  hydroxide  occurs  at  the  cathode,  wl 
bicarbonate  is  formed  at  the  anode  and  finally 
precipitates,  and  the  resistam  e  of  the  cell  gradually 
increases  and  finally  stops  the  electrolysis.  Bj 
adding  to  the  anolyte  a  soluble  oxy-salt  such  as 
nitrate,  sulphate,  chlorate,  or  peri-lilorate.  the 
ini  lease  of  resistance  can  be  avoided,  while  the 
migration  of  sodium  ions  to  the  catholyte  is  not 
hindered.  In  this  way.  at  a  temperature  of  52  •'., 
starting  with  an  anode  liquor  of  3-3  .V  sodium 
hydroxide  and  a  cathode  liquor  of  saturated 
sodium  carbonate,  together  with  100  trims,  of 
sodium  nitrate  per  litre,  and  a  current  of  lb  amps. 
for  L3  hours,  a  concentration  of  11-3  .V  sodium 
hydroxide  was  obtained  with  a  current  yield  of 
42-0%.  This  method  of  electrolytic  concentration 
also  enables  pure  baryta  to  be  prepared  from 
witherite  (BaC03),  used  in  conjunction  with 
barium    nitrate. — J.  X.  P. 

OvervoUage  :     The  hydration  of  ions  and  metal , 

K.    Xewberv.     ('hem.   Soc.   Trans..    191",      111, 
170—489. 

Tin-:  o\  ei-voltages.  cathodic  and  anodic,  of  a  number 
of  metals  during  deposition  have  been  measured 
under  varying  conditions  of  time  and  current 
density,  and  also  in  the  presence  of  colloids. 
Under  these  conditions,  cathodic  overvoltages  are 

generally  very  low,  less  than  0  05  volt,  but  with 
iron,  nickel,  and  cobalt  they  are  very  high.  Anodic 
overvoltages  are  low,  unless  passivity  occurs, 
and  passivity,  during  metal  deposition,  has  been 
observed  with  iron,  nickel,  and  thallium.  Metal 
overvoltages  are  due  to  the  formation  of  hydride*, 
higher  oxides,  etc.,  on  the  electrode  surfaces,  and 
the  cathodic  compounds  form  solid  solutions  in 
the  deposited  metal,  which  are  verj  dilute  except 
in  the  cases  of  iron,  nickel,  and  (  obalt.  The  single 
potentials  of  iron,  nickel,  and  cobalt  have  been 
re-determined,  but  accurate  and  reproducible 
'■  values  are  obtained  only  in  the  absense  of  free 
hydrogen  and  metallic  hydrides.  The 
potentials  of  these  metals  are  changed  by  I 
to  o-l :t  volt  by  rapid  motion  of  the  metal  elei  trode 
relative  to  the  electrolyte,  but  those  of  other  metals 
are  affected  to  a  much  smaller  degree  by  similar 
treatment.  The  ions  11.  oil.  Fe.  Xi.  and  Co  are 
hydrated  in  aqueous  solutions:  the  ions  ('u 
Zn.  Cd,  ilg.  Tl.  Ph.  Sn.  XII,.  Xa.  K.CI.XO* 
and  SO,,  are  non-hydrated.  Colloids  arc  carried 
into  a  metal  surface  only  by  hydrated  ions,  and 
have  no  effect  on  overvoltage.  and  little  or  none 
on  the  nature  of  the  deposited  metal  unless  such 
ions  take  part  in  carrying  the  current.  I'rcvioul 
determinations  of  the  dee,,,-  ,,|  hydration  ol  ion-, 
by  observations  of  tin-  change  of  concentration  of 
a  non-electrolyte  present,  have  given  incorrect 
values  due  to  the  transport  of  the  non-electrolyte 
by  the  ions  present,  and  also  by  the  action  Ol 
trieal  endosmosis.  (See  also  this  J..  1910,  1 2'i "• : 
1917,38.  145.)— B.N. 
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Electrical  conductivity   of  porcelain  mixtures     and 
shale   upon   heeding.     Kinnison.     See    VIII. 


furnaces  ;    Electric  - 


Patents. 

.     T.  H.  Watson  and  Co., 

H.  A.  Greaves,  and  H.  Etchells,  Sheffield.  Eng. 
Pat.  106,626,  Mar.  1,  1916.  (Appl.  No.  3067 
of  1016.) 
Fhbek-phase  currents  are  distributed  so  that  the 
supply  phases  have  balanced  loads,  by  grouping 
hree  transformer  secondary  windings  in  "  star  " 
ashion,  so  that  the  two  windings  connected  to  the 
wo  upper  electrodes  or  groups  of  electrodes  of  the 
Tirnace  are  identical  in  output  and  voltage.  The 
roltage  of  the  winding  connected  to  the  lower 
»lectrode,  embedded  in  the  hearth  of  the  furnace 
is  a  resister,  is  less  than  either  of  the  other  two, 
md  is  proportioned  according  to  the  resistance 
>f  the  lower  electrode,  the  voltage  in  this  winding 
leing  varied  to  balance  the  loads  on  the  supply 
phases  when  the  currents  through  the  upper 
■lectrodes  are  equal.  In  an  alternative  arrange- 
nentxwith  two-phase  currents,  both  supply  phases 
ire  loaded  when  either  electrode  carries  current, 
:he  two  upper  electrodes  being  connected  to  the 
opposite  ends  of  the  transformer  secondary  winding 
supplied  by  one  phase  of  the  two-phase  supply, 
.vhilst  the  lower  electrode  is  connected  to  one 
erminal  of  the  transformer  secondary  winding 
supplied  by  the  other  phase,  the  other  terminal 
icing  connected  to  the  middle  point  of  the  first- 
lamed  transformer  secondary  winding.  The 
secondary  voltage  between  the  terminals  connected 
othe  upper  electrodes  is  twice  (or  less  than  twice  if 
•esistance  be  interposed  in  the  bottom  electrode) 
he  voltage  between  the  t  ermina  Is  in  the  other  trans- 
ornier  secondary  winding,  whereby  the  loads 
m  the  two  phases  of  primary  supply  are  balanced 
vhen  equal  currents  pass  through  each  of  the  top 
lectrodes. — B.  N. 

pSrnace ;      Electric     induction .     J.      Funck, 

i   Charlottenburg,    Germany,    Assignor     to     The 

IGrondal  Kjellin  Co..  Ltd.,  London.     LT.s.  Pat. 
1.22ii.764.May22,1917.  Dateof  appl.,Feb.2,1916. 
■'he    hearth    of    an    electric   induction  furnace   is 
l.ned    by    placing    the    lining    material    around    a 
(emplet,     comprising     several      hollow      metallic 
lements,  with    suitable    reinforcements,  arranged 
i  the  furnace  hearth,  so  that  the  templet  closely 
Its  and  entirely  covers  the  inner  surface  of    the 
ning  material.     The  templet,  which  is  provided 
ith  an  enveloping  sheath  of   asbestos,  or  similar 
laterial,  is  utilised  for  heating  and  consolidating 
Se  material  to  form  the  lining  in  situ,  and  finally 
'ie  templet  is  fused  to  form  the  metal  bath   of 
ie  furnace. — B.  N. 

Hscharge  of  molten  products  from  a  furnace  or  other 
apparatus ;     Means   for    [electrically]   promoting 
Furnace  for  making  products  electri- 


the 

■  cally  and  means  for  facilitating  discharge  of  the 

same.   Furnace  for  electrically  making  products  and 

means  for   heeding    discharged   products.     J.    H. 

'  Reid.  Newark,  N.  J.,  Assignor  to  Patents  Process 

'  Co.     U.S.  Pats,  (a)  1,227;067,  (b)  1,227.068,  and 

I  (c)  1,227,069,   Mav  22,   1917.     Pates  of  appl., 

|  (A)  Dec.  28,  1914.  (b)  and  (c)  Aug.  12,  1915. 

ii)  A  discharge   duct,  forming  the   tap-hole   of 

le   furnace,   is   arranged   in   line   with   a   trough 

:tending  from  the  duct,  and  the  molten  material 

rwing    from    the    tap-hole    through    the    trough 

•mpletes  an  electrical  circuit  between  one  elec- 

'ode  arranged  entirely  within  the  furnace,  and  a 

icond  electrode  situated  in  the  trough   outside 

e  furnace  wall,      (b)  A  closed  receptacle,  attached 

a  condenser,  is  provided  with  electrodes,  and 

th  means  for  bringing  the  electrodes  and  the 

'  eptacle  into  an  electrical  circuit.     The  resistance 

tween  the  electrodes  is  altered  by  means  con- 


trolled by  an  arrangement  actuated  electrically, 
so  that  products  having  varying  volatilising  points 
can  be  recovered  by  uniformly  inducing  and 
maintaining  selective  temperatures  in  substances 
of  progressively  varying  resistance.  Suitable 
means  are  provided  for  supplying  the  material  to 
be  acted  upon,  and  for  separating  and  recovering 
the  desired  product  during  the  operation.  The 
fore-hearth  is  heated  by  an  electric  arc  produced 
by  an  induced  or  secondary  current  between 
opposite  electrodes,  independently  of  the  discharge 
opening,  in  order  to  maintain  the  product  in  a 
fluid  condition  at  the  point  of  discharge,  (c)  The 
apparatus  described  in  the  preceding  abstract  (b) 
is  claimed  for  producing  fluid  products  from  solid 
carbonaceous  substances. — B.  N. 


Electrodes  ;    Manufacture  of 


.  E.  H.  Becker, 
Washington,  D.C.,  Assignor  to  Kinetic  Electric 
Co.,  Norfolk,  Va.  U.S.  Pat.  1,228,169,  Mav  29, 
1917.     Date  of  appl.,  Sept.  27,  1916. 

A  slurry  of  finely-ground  copper  oxide  is  made 
with  water  containing  a  small  amount  of  a  tem- 
porary binder,  and  the  slurry  is  vibrated  in  a 
mould  until  it  forms  a  compact  body  with  the 
particles  interlocked.  The  clear  liquid  is  separated 
and  the  vibration  continued  to  unite  the 
particles. — B.  N. 

Manganese  depolarising  compound  ;    Xoti-hydrated 

moisture-containing    .     C.    Ellis,    Mont 'lair. 

N.J.,  Assignor  to  National  Carbon  Co..  Long 
Island  City,  N.Y.  U.S.  Pat.  1,228,359,  May  29, 
1917.     Date  of  appl.,  Oct.  23,  1915. 

An  intimate  mixture  of  graphite  and  artifivial 
manganese  dioxide  free  from  acid  and  containing 
occluded  moisture,  is  used  as  a  depolarising  agent 
for  Leelanche;  batteries,  the  proportion  of  graphite 
being  substantially  less  than  that  of  the  manganese 
dioxide. — B.  N. 

Storage  battery  plates  ;    Wood  separator  for  . 

Separator  for  storage-battery  plates.  W.  Morri- 
son, Chicago,  111.,  Assignor  to  Vesta  Accumulator 
Co.  U.S.  Pats,  (a)  1,228.368  and  (b)  1,22S,369. 
Mav  29,  1917.  Pates  of  appl.,  (a)  Nov.  11,  1916, 
and(B)  Apr.  2,  1917. 

(A)  Wood  separators  are  treated  with  a  solution  of 
barium  hydroxide,  which  is  then  converted  into 
barium  sulphate  in  the  pores  of  the  wood.  (B) 
Strontium  hydroxide  is  converted  into  sulphate 
in  the  pores  of  the  separators. — B.  N. 


Storage-battery  plates  ;    Paste  for 


and  process 


of  making  the  same.  Process  of  making  pasted 
storage-battery  plates.  L.  H.  Flanders,  Jenkin- 
town.  Pa.  U.S.  Pats,  (a)  1,228,546  and  (b) 
1,228,547,  JuneS,  1917.  Date  of  appl.,  Oct.  20,1913. 

(a)  A  non-setting  storage  battery  paste,  of  any 
desired  lead  content  per  unit  volume,  is  made  from 
"  varying  oxides  of  lead  "  by  mixing  with  water 
to  form  a  paste,  and  then  mixing  with  sulphuric 
acid  of  strength  adapted  to  preserve  the  required 
consistency  of  the  paste  ;  sufficient  acid  is  used 
to  produce  lead  sulphate  in  appropriate  quantity 
for  increasing  the  volume  of  the  water  paste  to 
give  a  predetermined  lead  content  per  unit  volume, 
whilst  leaving  sufficient  oxide  to  react  with  sul- 
phating  material  in  order  chemically  to  set  the 
paste,  (b)  The  paste,  having  a  definite  weight  of 
lead  per  unit  volume,  is  prepared  from  lead  oxides 
of  a  definite  density  and  known  lead  content,  a 
portion  of  the  oxide  being  converted  into  a  quantity 
of  lead  sulphate  appropriate  to  the  ascertained 
densitv  and  lead  content  of  the  oxides  used,  and  to 
the  capacitv  required.  The  paste  is  applied  to  a. 
grid  and  whilst  still  wet  is  sulphated  to  set  it  and 
then  charged  to  produce  material  of  the  desired 
porosity. — B.  N. 
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Storage-batteries;    Xcgatirc-pole  plate  for and 

process  of  making  the  same.  \V.  &.  S.  Grant, 
Hamilton,  Ontario,  and  L,.  H.  Handel's,  Jenkin- 
town,  l'a..  Assignors  to  The  Electric  Storage 
Battery  Co.,  Philadelphia,  l'a.  U.S.  Pat. 
1.228. 551,  June  5. 191 7.  Date  of  appl.,Oct.8,1913. 

THE  plate,  whilst  the  paste  is  still  wet  from  the 
process  of  manufacture,  is  subjected  t<>  a  pro- 
longed soaking  in  dilute  sulphuric  acid,  then 
reduced,  and  dried  in  a  non-oxidising  atmosphere. 
Coherent  active  material  of  pure  lead  is  obtained, 
free  from  cracks  and  read;  tar  discharge. — B.N. 

Insulating  material  ;  Making from  basie  mag- 
nesium carbonate  and  jilirous  substances.  ^  K. 
S. -timid.     Assignor    to    "  I.ipsia  "    Chem.    Fal.r. 

\.-c.  sfugeln,  Germany.     r.S,  Pat.  1,228,609, 
June  5,  1917.     Date  of  appl.,  Nov.  <J.   1910. 

Normal  magnesium  carbonate  is  precipitated  on 
a  mass  of  fibrous  substances  suspended  in  a 
liquid   containing   magnesium  hydroxide,   by  the 

action  of  ammonium  carbonate.  The  liquid  is 
tillered  oil.  the  mass  dried  and  heated  to  convert 
the  magnesium  into  basic  magnesium  carbonate; 
or  a  pasty  mass  of  basic  carbonate  may  be  first 
formed  and  then  added  to  the  fibrous  substances. 

—B.N. 

Gas  generator  [electrolysis  of  irater].  L.  P.  Sebille, 
Providence,  R.I.  U.S.  Pat.  1.230,803,  June  19, 
1917.  Date  of  appl..  Aug.  28,  1916. 
HYDROGEN  and  oxygen  are  generated  electrolytic- 
ally,  then  cooled  as  they  pass  from  the  generator 
into  separate  containers,  the  condensed  moisture 
being  led  back  into  the  generator.  A  diaphragm  is 
so  arranged,  containing  chambers  through  which 
the  gases  pass  on  their  way  to  their  respective 
containers,  that  a  predetermined  difference  of 
pressure  on  one  side  of  the  system  causes  the 
diaphragm  to  close  the  gas  entrance  to  the  opposite 
container,  until  a  balancing  pressure  has  again 
been  raised  on  that  side.  By  means  of  a  body  of 
water,  the  gases  are  automatically  compressed  to  a 
pressure    higher    than    that    orisrinallv    generated. 

"     — B.  N. 

Electric  furnaces.    .T.  W.  Moffat.  Toronto,  ('ana. la. 

Eng.  Pat.   106,760,  Oct.   11,   1910.     (Appl.  No. 

14.400  of  1916.) 
BEE  C.S.  Pat.  1,208,817  Of  1916  ;   this  J.,  1917,  224. 

Process   for    improving    the    quality    and    yield    of 
hydrocarbon  gases.    U.S.Pat.  1,229,042.    See  U.K. 

Synthetic  production    of  hydrocarbons.      U.S.    Pat. 
1,229,886.  '  See  1 1  a. 

.Machines    and    method    for    waterproofing     tibrous 
materials.  C.S.     Pats.      1,228.5180—  1 .22S.9SS. 

See  V. 

Electric    insulating   material    resembling    vulcanite. 
Eng.  Pat.  107,122.     Sec  XIV. 

[Electrical  resistance]  thermometer  unit.     l".S.   Pat. 
1,230.598.     See  XX II  I. 


XII.— FATS;    OILS;    WAXES. 

Menhaden   oil  falli/  acids;    Composition   of . 

E.    Twitchell.      J.    Ind.    Eng.    Chem.,    1917.    9, 
-1—584. 
Frit-nun    determinations    by    tin-    melting   point 
method  previously  described  (this  J..   1914,  797) 

have  shown  t  hat  t  he  solid  fatty  ai  ids  of  menhaden 

i  i  ontain  myristic  acid  and  stearic  acid,  but  not 
aiachidic  acid.  The  latt<r  was  present  in  the 
i  rodacte  of  the  hydrogenatioo  of  the  total  fatty 
a.  ids.  having  been  produced  by  the  addition  of 
hydrogen  to  an  unsaturated  fatty  acid  with  20 
atoms  of  carbon.     The  menhaden  oil  fatty  acids 


had  therefore  the  following  composition: — 
Palmitic  acid.  22-7;  myristic  acid,  9-2;  stearic 
acid,  1-8  :  unsaturated  fatty  acids  with  16  •  arbon 
atom-,  none;  unsaturated  fatty  acids  with  is 
carbon  atoms,  24-9  :  with  Jo  carbon  atoms. 
22  2  :  and  with  22  carbon  atoms,  20-2°o.  Fusion 
Of  the  fatty  acids  with  potassium  hydroxide  did 
not  yield  arachidic  acid,  and  hence  the  latty 
acid  with  22  carbon  atoms  was  not  eric  i.  acid. 
although,  like  that  acid,  it  yielded  behenii  acid 
on  hydrogenation.  It  is  probably  a  more  un- 
saturated acid,  which  is  converted  in  the 
into  stearic  or  palmitic  acid.  This  was  confirmed 
by  the  depression  of  the  m.pt.  of  this  f:  action 
when  melted  with  pure  stearic  and  palmitF  ...  icK. 

— C.  A.  .M. 

Fats   used   in  medieim  ;  Oxidation  calves  of . 

G.     lssoglio.     Annali     Chim.     Appl.,     1917.    7, 
187—199. 

The  method  previously  described  (this  J.,  lylti. 
898)  has  been  applied  to  the  principal  fats  used  in 
medicine,  including  olive,  almond,  and  castor  cob. 
lard,  and  cod  liver  oil.  and  to  ointment,-,  etc., 
containing  fats.  The  general  conclusion  drawn 
is  that  oils  for  medicinal  purposes,  and  henzoatcd 
lard  should  not  have  an  oxidation  val 
ceeding  10.  In  the  case  of  expressed  cas 
of  different  origin,  free  from  alcohol,  the  acid  values 
ranged  from  7">2  to  18-23,  and  the  oxi.li-al.ilu> 
values  from  0-85  to  3'18.  Under  the  conditions 
of  the  determination  1  nigrm.  of  alcohol  would 
reduce  l-738c.c.  of  A'/ 100  potassium  permanganate 
solution.  Although  castor  oil  may  show  a  high 
acid  value  it  does  not  undergo  the  same  decompo- 
sition as  ordinary  types  of  oil,  and  hence,  even 
when  old.  may  only  contain  a  small  quantity  Oi 
the  volatile  aldehydic  and  ketonic  products  found 
in  other  oils.  Codliver  oil  which  is  of  a  reddish  oi 
brownish-yellow  colour  ought  not  to  be  used  ta 
medicinal  purposes,  since  it  has  almost  invariable 
undergone  some  decomposition,  as  is  shown  by  th 
high  oxidation  value.  A  high  oxidation  valu. 
of  the  fat  in  mercury  ointment  point- 
use  of  a  rancid  fat  in  the  preparation,  whilst  si 
abnormally  high  value  indicates  the  | 
oil  of  turpentine. — C.  A.  H. 

Fatty   acids;     Course  of  the   reaction   ichich  takn 

place    when    higher    unsaturated are  futu 

with  potassium  hydroxide.     A.  Eckert.     Mi 
(hem..  1917.  38',  1—10.     J.    (hem.   So.:..   1917 
112,  i..  317. 
THE   author  has  examined   the  action  of  moltei 
potassium    hydroxide   on   several   dihydroxy-  an. 
monohydroxy-fatty     acids     with      tin-     fo 
results:    Dihydroxystearie  acid    when    fused  »iti 
0  times  its  weight  of  potassium  hydroxide. 
its  weight  of  water,  and  :<  5ths  its  weight  of  potas 
sium  chlorate  at  200c — 220'  ('..   for  ten  to 
hours,  yields  pelargonic  acid  and  azelaic  acid. 
the    same    way.    dihydroxyhehenic    acid    yield 
pelargonic  acid  and   brassvlic  acid;    sati\i 
CH3-ICH.]4-[CH(OH)].-CII,-CH(OH)-CH(OH)- 

[cit.Vcn/n. 

yields  azelaic  acid,  acetic  acid,  and  hexoi 
e-keto-stearic     acid     is    practically    unacted    ■■' 
From  t  liese  results  the  author  draws  the  conchwo 
that  dihydroxy-acids  and  monohydroxy-a 
not  intermediate  products  in  the  decomposition  ' 
higher     unsaturated     tatty    acids,     and     I 
probable  course  of  the  reaction  is  to  be  regarded  ■ 
th.-  dire,  t  shifting  of  the  double-  linking  to  the  en 
of  the  chain. 


Lipase:    Activation  of  pancri 


by  i  holnt' 


.1.  A.  de  Jonge.      Arch.  N.-.-rlan.l.  PI 

1,  182—197.      J.  Chem.  S......  1917.  112,  i 

Tin:  extent   of  activation  of  pancreatic  111 
sodium  chelate  depends  on  the     age-   of    the 
creatic  extract  and  appears  to  vary  rh\  thmicall 
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as  the  age  of  the  extract  increases.  A  pancreatic 
extract,  the  activity  of  which  is  increased  by  the 
addition  of  sodium  cholate,  may  at  the  end  of  a 
week  have  entirely  lost  the  capacity  for  being  thus 
activated.  If  this  extract  is  kept  for  another  week, 
the  addition  of  cholate  again  begins  to  exert  an 
activating  action,  and  at  the  end  of  the  second 
week  the  activation  produced  by  the  cholate  may 
be  greater  than  that  observable  with  the  original 
extract.  At  the  end  of  the  third  week  the  acti- 
vating capacity  may  have  again  vanished,  and  so 
on.  The  addition  of  gum  arabic  to  the  pancreatic 
extract  produces  an  activating  effect  owing  to  its 
emulsifying  action  on  the  substrate,  and  this 
action  is  independent  of  the  age  of  the  pancreatic 
extract.  The  specific  action  of  sodium  cholate 
is  therefore  different  from  that  of  gum  arabic  ; 
it  is  not  concerned  with  the  emulsification  of  the 
substrate,  but  with  a  true  activation  of  the  lipase. 

Fuller's  earth  and  its  valuation  ior  the  oil  industry. 

T.   G.   Richert.     J.   Ind.   Eng.  Cheni.,    1917.   9, 

599— COO. 
As  it  is  not  possible  to  determine  the  absolute 
bleaching  power  and  absorptive  capacity  of 
fuller's  earth,  it  is  necessary  to  compare  the  results 
obtained  with  an  unknown  earth  with  those  given 
under  the  same  conditions  by  a  sample  already 
tested.  From  the  results  of  laboratory  determina- 
tions of  loss  of  oil  by  absorption,  and  a  knowledge 
of  the  loss  by  absorption  in  practice  in  the  case  of 
a  particular  earth,  it  is  possible  to  calculate  the 
presumptive  loss  with  other  earths  under  the  same 
conditions.  Assuming  an  earth  will  bleach  an  oil 
to  a  certain  extent,  the  bleaching  cost  may  be 
calculated  by  means  of  the  formula — 
100  P    +   AO)  t 

Too  e  ts' 

where  x  is  the  necessary  %  of  earth,  A  the  pre- 
sumptive loss,  and  P  and  O  the  price  in  dollars  for 
10,01b.  of  earth  and  oil  respectively.  In  practice 
the  bleaching  usually  costs  25  to  50%  less  than  is 
indicated  by  the  calculation,  since  the  effect  is 
intensified  by  the  close  contact  of  the  earth  and  oil 
under  pressure. — C.  A.  M. 

Glycerin  analysis;  Modified  bichromate  method  for 
— — .  E.  Little  and  B.  C.  Fenner.  J.  Anier. 
Leather  Chem.  Assoc,  1917.  12,  254 — 257. 
A  modification  of  the  bichromate  method  for 
rapid  work  is  described.  Five  solutions  are  neces- 
sary :  (1)  basic  lead  acetate,  made  by  dissolving 
230  grins,  of  lead  acetate  in  I  litre  of  water,  heating 

]to  boiling,  adding  165  grins,  of  litharge  whilst 
stirring,  and  continuing  to  boil  for   15  mins..  sub- 

jsequently    filtering    and    making    up    to    1    litre  ; 

(2)  a  cold,   saturated   solution  of   silver  acetate  ; 

(3)  15%  sulphuric  acid  ;  (4)  A7 /5  or  .V/10  sodium 
thiosulphate  solution;  and  (5)  10 %  potassium 
iodide  solution.  A  sample  containing  0-1- — 1-0  gim. 
of  glycerin  is  washed  into  a  beaker  with  100  c.c.  of 
water.  Basic  lead  acetate  solution  is  added  slowly 
and  in  small  quantities  whilst  stirring,  until  pre- 
cipitation is  complete.  The  precipitate  should  be 
allowed  to  settle  after  each  addition.  After  filtering 
into  a  250  c.c.  flask,  12  c.c.  of  silver  acetate  solution 
is  added  to  remove  chlorides,  and  then  sulphuric 
acid  to  remove  lead  and  silver.  The  solution  is 
made  up  to  -fa  in.  above  the  mark,  and  Altered 
(after  shaking)  into  a  glass  stoppered  flask.  From 
the  approximate  strength  of  the  original  sample, 
the  amount  of  bichromate  is  calculated  which  is 
in  cessary  to  oxidise  the  glycerin  in  25  c.c.  of  the 
prepared  solution.  A  quantity  of  bichromate 
p'2 — 0-3  grm.  in  excess  of  this  amount  is  weighed 
into  a  1000  c.c.  conical  flask,  and  25  c.c.  eaeh 
ol  glycerin  solution,  water,  and  concentrated 
sulphuric  acid  successively  added,  the  last  whilst 
gently  shaking.  If  the  solution  turns  blue  more 
bichi ornate  is  needed  and  a  fresh  start  should  be 
made.     The  contents  of  the  flask  are  heated  for 


30  mins.  on  the  steam  bath,  cooled,  diluted  to 
500  c.c,  and  immediately  titrated  with  thio- 
sulphate solution,  after  adding  25  c.c.  of  hydro- 
chloric arid  (1:1)  and  10  c.c.  of  potassium  iodide 
solution.  Starch  paste  is  used  as  indicator.  1  grm. 
of  bichromate  used  in  the  oxidation  is  equivalent 
to  01341  grm.  of  glycerol.  The  results  are  in 
excellent  agreement  with  those  obtained  by  the 
standard  bichromate  method. — F.  C.  T. 

Patents. 

Glycerin  ;     Production    of .      G.   J.    Lemmens, 

Wateringbury.  and  P.  J.  Fryer,  Tonbridge, 
Kent.  Eng.  Pat.  100,598,  Feb.  21,  1917.  (Appl. 
No.  2527  of  1917.) 
Oils  or  fats  are  heated  in  an  autoclave  under 
pressure  in  the  presence  of  water  and  zinc  oxide 
or  zinc  hydroxide,  and  the  glycerin  is  recovered 
from  the  liquor  in  the  usual  way.  The  mixture 
of  fatty  acids  and  zinc  soaps  is  treated  with  boiling 
dilute  sulphuric  acid,  the  solution  of  zinc  sulphate 
is  separated,  the  zinc  precipitated  as  hydroxide 
by  the  addition  of  sodium  or  potassium  hydroxide 
or  ammonia,  and  the  zinc  hydroxide  used  in  the 
treatment  of  a  further  quantity  of  oil  or  fat. 

— W.  P.  S. 

Oils,  fals,  and  greases  ;  Apparatus  for  the  ciirattion 

of and  of  gelatin.    H.  Engel.  London.    Eng. 

Pat.  100,895,  July  17,  1910.  (Appl.  No.  10,018 
of  1916.) 
The  material  is  extracted  in  one  compartment 
of  the  apparatus  by  means  of  a  solvent,  which, 
with  the  extracted  oil,  etc.,  then  passes  into 
another  chamber,  where  it  is  evaporated  by  means 
of  heating  coils  or  the  like.  A  condenser  is  con- 
nected with  this  chamber  and  the  solvent  con- 
densed therein  is  returned  to  the  extraction 
chamber.  Means  are  provided  for  hermetically 
separating  the  two  chambers,  and  valves  for  con- 
trolling the  communication  of  each  with  the  con- 
denser.— C.  A.  M. 

Oils   and  fats;     Preparing for   hydrogenaiion . 

C.    Dreymann.    Baltimore,     lid.         U.S.     Pat. 

1,228,888, Jane 5, 1917.  Dateof  appl.,  Dec. 6,  1915. 
The  free  fatty  acids  in  the  oil  are  converted  into 
neutral  esters  by  heating  the  oil  with  alcohol, 
a  catalyst/and  a  dehydrating  agent ;  the  esters  are 
left  in  the  oil,  and  any  remaining  free  fatty  acids 
are  neutralised..  The  glycerin  may  be  separated 
from  the  fatty  acids  prior  to  their  conversion  into 
neutral   esters. — C.  A.  M. 

Soap  and  the  like,  and  the  manufacture  thereof.  W. 
Feldenheimer,  London.  Eng.  Pat.  107,030, 
Hay  19,  1916.  (Appl.  No.  7194  of  1916.) 
A  "  water-soluble  "  soap,  of  the  character  in 
which  the  lyes  would  ordinarily  be  salted  out,  is 
prepared  by  boiling  the  soap,  retaining  the  lyes 
in  the  soap,  adding  china-clay  or  ball-clay  when  the 
soap  is  neutral  or  slightly  alkaline,  and  running  the 
whole  direct  into  the  crutcher  and  thence  straight 
to  the  soap-frames,  without  any  separation  of  the 
lyes.  The  clay  is  preferably  freed  from  grit  by 
the  process  described  in  Eng".  Pat.  100,890  of  1916 
(see  page  879).— E.  W.  L. 

Emvlsifiable  liquid  or  solid  solution  and  method  of 
making  it.  R.Vidal,  Paris.  U.S.  Pat.  1,229,681, 
June  12,  1917.     Date  of  appl..  July  3,  1912. 

See  Fr.  Pat.  445,053  of  1911  ;   this  J.,  1912.  1190. 

Paraffin,  wax,  fats  and  resins,  naphtha  and  mineral 

oils;    Process  for  obtaining  from   products 

dissoluble  in  water  or  forming  with  it  colloidal 
solutions.  G.  Petroff.  Petrograd.  U.S.  Pat. 
1.230,599,  June  19,  1917.  Date  of  appl..  July 
31,  1915. 

See  Fr.  Pat.  452,054  of  1912  ;  this  J.,  1913,  005. 
Candle  stock.     U.S.  Pat.  1,229,132.     See  Il.\. 
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XIII.— PAINTS  ;   PIGMENTS;  VARNISHES; 
RESINS. 

Sandarac;    Detection  of in   resins,  lacs,  and 

-partially  manufactured  materials.  J.  F.  Sacher. 
Farben-Zeit.,  1916,  22,  18S— 1S9.  'L.  angew. 
Chem..  1917.  30.  Kef..  117. 
The  dried  materia]  is  extracted  with  ether,  and  the 
solution  is  filtered,  concentrated,  treated  with 
ethereal  sulphuric  acid  until  reddish  in-own  in 
colour,  ami  iinallv  diluted  with  hall  its  volume 
of  water.     A  characteristic  smell  is  then  produced 

Which  forms  a  verv  delicate  test  for  sandarac  from 
CalTUris  quadrivalvis.  The  test  is  not  reliable  for 
sandarac  from  Callitris  verrucosa  which  contains 
pinene.— W.  II.  P. 

Colloidal  ferric  ferricyanides.     llaller.    See   VII. 
Patents. 

Paint  composition.  W.  P.  Wright,  Cleveland, 
Ohio.  U.S.  Pat.  1,220,934,  May  22,  PJ17.  Date 
of  appl.,  Aug.  20,  1910. 
A  flat-finish  paint  composition  composed  of  a 
lead  pigment  together  with  not  more  than  one- 
tenth  of  its  weight  of  a  mixture  of  about  3  parte 
of  linseed  oil.  2  parts  of  a  semi-drying  vegetable 
oil,  and  one  part  of  tung  oil. — J.  N.  P. 

Paint  fur  metallic  surfaces  subject  to  high  tempera- 
tures.    G.    E.    Kieek,    Bremerton,    Wash.      U.S. 
Pat.   1.227.071,   May  22.   1917.     Date  of  appl., 
Apr.  7.  1915. 
The  paint  is  composed  of  the  products  resulting 
from  the  reaction  of  japan,  powdered  aluminium, 
and  "  clabber  "  resulting  from  soured  milk. — J.N.P. 

Paint  composition.  O.  H.  Shultz,  Windsor,  On- 
tario, Assignor  to  F.  M.  Bill  and  R.  M.  Foster, 
Edmonton,  Alberta,  and  L.  R.  Benson,  Windsor, 
Ontario.  U.S.  Pat.  1,229,337,  June  12,  1917. 
Date  of  appl.,  Mar.  14,  1910. 

A  paint,  omposition  contains  the  reaction  products 

of  litharge,  .^;  sodium  silicate,  10;  methylated 
spirit,  to  ;  common  salt,  8  j  alum.  8  ;  lead  acetate, 
16  ;  zinc  sulphate,  32  ;  potassium  acetate.  1J  ; 
gum  arable,  8  :  common  rosin.  24  ;  oxalic  acid,  4  ; 
caustic  soda,  32  ;   and  water,  0400  oz.— E.  W.  L. 

Pigments;  Process  for  obtaining  — — .  especially 
black  pigments,  (nun  lignite.  C.  Crossheim. 
Coln-Xippes.      Ger.  Pat.  297,111,  Dec.  10,  1915. 

Compressed  or  briquetted  lignite  is  raised  to  a 
white  heat,  complete  combustion  being  avoided, 
and  then  quenched  in  water.  The  residue, 
powdered  and  suitably  prepared,  is  a  deep  black 
pigment  of  great  covering  power  and  intensity. 
suitable  for  use  as  an  oil  or  water  colour.  Paints 
prepared  with  it   dry  rapidly. —  W.  11.  P. 


Ink,   and   process  for  producing  same.     R.   Hochs 
Btetter,  Assignor  to  Ault   and  Wiborg  Co.,  Cin- 
cinnati, Ohio.    U.S.  Pat.  1.220,884,May  22,  1917, 
Date  of  appl..  Nov.  11.  193 1. 
A    PIGMENT,    sulphonated    oil,    and    glycerin    are 
thoroughly  ground  and  mixed  with  about   ." 
a  gum  varnish  to  form  an  ink,  for  mimeographs 
and  the  like.— J.  N.  P. 


Varnish-bases;    Process  of  making 


C.  Ellis 


Lampblack;  Production  of from  hydrocarbons. 

1!.  'II  i. me.  Berlin.     Ger.  Pat.  297,266,  Nov.  21, 
1914. 

Gaseous  hydrocarbon  (usually  acetylene)  and  a 

high-boiling  liquid  hydrocarbon  (from  coal  tar  or 
petrol,  urn)  .in-  subjected  in  the  same  metal  vessel 
to  the  action  of  an  electric  arc  with  a  voltage  of 
less  than  1000.  The  an-  is  started  without  altering 
the  position  of  the  i  arbons,  by  means  of  an  igniting 
current    of   higher   tension   from  an   induction  coil. 

The  lampblack  remains  in  the  liquid  and  sinks  to  the 

bottom,  while  the  gaseous  dec  omposition  products 
(mainly  methane  and  ethylene)  mix  with  the 
ac  etylene  in  the  gaseous  phase.  Air  is  now  added, 
thus  causing  decomposition  of  the  acetylene,  and 
at  the  same  time  some  of  the  hydrocarbons  in  the 
gaseous  phase  decompose  further  into  carbon  and 
hydrogen.— W.  II.  P. 


and  L.  Rabinovitz.  Montclair,  N..I..  Assignonj 
to  Ellis-Foster  Co..  New  Jersey,  and  to  Indestruc- 
tible Taint  Co..  Ltd..  London.  U.S.  Rat. 
l,226,760,May22,1917.  Dateof  appl.,Dec.29,19H, 
Rosin  is  dehydrated  by  heating  and  treatment 
with  carbon  dioxide,  and  the  resulting  rosin 
anhydride  is  treated  at  atmospheric  pressure  with 
an  organic  hydroxy  compound,  such  as  glycerin, 
to  obtain  a  rosin  ester. — J.  N.  I'. 

Varnish-removing  composition.    C.  Ellis,  Montclair, 

N.J..    Assignor  to  Chadeloid  Chemical  Co..   New 

York.       U.S.    Pat.     1.229.217.    June    12,     L917, 

Date  of  appl..   Mar.  21.    L917. 

A  paint  and  varnish  remover  comprises  a  mixture 

of  coal-tar   hydrocarbon  solvents   (mainly  solvent 

naphtha),   bavin,'  a  relatively  low    solvent    action 

(less   than  that  of  benzol)  on  waxy  material  ; 

wax    precipitant   such   as    denatured    alcohol  ;     a 

wax  such  as  parallin  wax,  the  purpose  of  w  hi.  i 

is  to  retard  evaporation  ;    and  a  relatively  small 

quantity  of  carbon  bisulphide,  adjusted  so  as  '.• 

ensure  with  the  wax  good  tikn-f  ormat  ion. — E.  W.  L. 

Moulding  material,  and  process  of  making  the  sa 
J.  P.  A.  McCoy.  Wilkinsburg.  Pa.,  Assignor  bo 
Westinghouse   Electric   and    Manufacturing    I 
U.S.   Pat.    1.227.40.-).    May   22,    1917.      Date  of 
appl.,   July  3,    1914. 

Shellac  is  precipitated  in  admixture  with  sodium 

or  potassium  tannate. — J.  N.  P. 

Composition    of   matter    [artificial    resin'1.       B.    B. 
Goldsmith.    New    York.       U.S.    I'at.    1,228,428 
June   5.    1917.      Date   of   appl..    Aug.    4.    1915. 
(See  also  U.S.  Pat.  1,108,020;  this  J..  1010.  :il7.  < 
A    cosipoi'SD    soluble     in     acetone     and     ha 
the  physical  characters  of  a  resin  is  obtained 
heating    together    a    phenol    or    a    fusible    phenol 
resin  and  a  definite  compound  of  formaldehyde 
and  an  amine  {e.g.,  anhydroformaldehyde-anili 
The  product  of  the  interaction  is  readily  fusibl< 
first,    and    is    transformed    by   heat   into   a   hard, 
homogeneous     substance     without     forming    any 
readily  volatile  by-product. — C.  A.  M. 

Resin;    Artificial and  process  of  making  >>■ 

same.    B.  B.  Goldsmith.  New  York.  Assignor  t» 
Redmanol  Chemical  Products  Co.,  Chicago,  111. 
U.S.   Pat.    1.230.829.   June   19,    1917.     Date  of 
appl..  July  27.  1910. 
See   Kn^.   I'at.  6363  of   1912;    this  J..   101:;.   I 
The   reacting   substances  are  mixed   in  such  pro- 
portions as  to  furnish  at  least  one  phenolic 
of     the    aromatic     hydroxy     compound    to 
methylene  group  of  the  hexamet hy lenet e tramia 

Carbonate  of  lead  [white  lead]  ;    I'rocess  for  the  pn 

duct  ion   of .      G.   Bevilacqua,    Genoa, 

U.S.    I'at'.    1,231,476,   June  20,    1917.      Dal 
appl.,  Feb.   10,   1915. 

See  Eng.  Pat.  0201  of  1915  ;   this  J.,  1916.  932. 

XIV.- INDIA-RUBBER  ;      GUTTA-PERCHA. 

llcvca  rubber  of  the  Amazon  district.  Brazil;    < 

parativc    studies    on    different    varieties    of • 

F.  lleim.    Bull,  dc  l'office  Colonial.  Melun,  l'.'l' 
9,    511—516.       Bull.    Agric.    Int.  11..     1017,    8, 
600—001. 

From    the    results    obtained    on    chemical    an. I 


Vol.  XXXVI.,  No.  15.] 


Cl.   XV.— LEATHER;    BONE;    HORN;    GLUE. 


895 


physical  examination  of  6  samples  of  "  Borracha 
rina"  from  different  parts  of  the  Amazon  district — 
Fina  das  Ihlas,  F.  de  Caviana,  F.  de  Amapu, 
F.  de  Cajary,  F.  de  Xingu,  F.  de  Tapajoz — the 
author  concludes  that  the  differential  properties 
of  the  Hevea  rubber  trees  indigenous  to  the 
various  Brazilian  districts  are  not  sufficiently 
marked  to  justify  preference  for  seed  from  one 
; .articular  district  in  the  formation  of  new  planta- 
tions. The  samples  studied  had  the  characteristics 
of  a  fine  medium  soft  Para. — E.  W.  L. 

Patents. 

Rubber  compound.  E.  von  Vargyas,  Washington, 
D.C.,  V.H.A.  Eng.  Pat.  107.107,  Aug.  5,  1916. 
(Appl.   No.    11,086  of   1916.) 

A  rubber  compound  having  a  high  degree  of 
wearing  quality,  and  suitable  for  pneumatic  tyre 
outer  covers,  is  obtained  by  incorporating  dry 
^■ork  flour.  13  to  87,  and  granulated  iron  slag, 
122}  to  215,  with  rubber,  120  parts,  and  vulcanis- 
ing in  the  ordinary  way. — E.  W.  L. 

Insulating  material  resembling  vulcanite  ;    Electric 

.       T.    S.    Chivers    and    C.    Matter.    Stoke 

Xewington.     Eng.  Pat,  107.122,  Sept.  7.   1916. 
(Appl.  No.  12,685  of  1916.) 

Spent  tan.  5  oz.,  is  finely  ground  and  mixed  with 
coal  ash.  1J;  soot,  2i  ;  dry  black  pigment,  2; 
and  sulphur,  3  oz.,  and  the  whole  is  then  incor- 
porated with  rubber,  2  oz.,  in  solution.  The 
solvent  is  evaporated  in  a  current  of  air.  and  the 
resultant  mass   vulcanised  in  the   ordinarv   way. 

— E.  W.  L. 

Indiarubber  and  rubber  substitutes  [from  paper 
yarn] ;    Manufacture  of  heat-resistant  goods  from 

.    H.  Kramer,  Dresden.    Ger.  Pat.  297,328, 

Feb.  29,   1916. 

Fabrics  of  paper  pulp  yarn  are  formed  into  packing 
rings,  hose  pipes,  etc.,  and  coated  first  with  a 
layer  of  lacquer  composition  and  then  with  a 
solution  of  rubber  or  rubber  substitute.  A  suit- 
able composition  is  made  from  pitch  dissolved  in 
benzene,  or  other  similar  material,  which  adheres 
well  to  paper  varn  and  combines  with  the  rubber 
solution.— J.  F".  B. 

Caoutchouc  or  rubber  and  the  like  :    Xon-skid  com- 

position    of .      C.    Pacchetti,    Milan.    Italv. 

U.S.   Pat.    1.230.597,   June   19,   1917.     Date  of 
appl.,  Nov.  14.  1916. 

See  Eng.  Pat,  105,026  of  1916  ;   this  J.,  1917,  558. 

Process  of  impregnating  fabrics  icith  rubber.     U.S. 
Pat.  1,228,458.     See  V. 
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Tanncrg     wastes  ;      Disinfection    of  — 
Jackson  and  A.  M.  Buswell.     J.  Arner.  Leather 
Chem.   Assoc.    1917,    12,   229—253. 

\n  ai -count  of  anthrax  and  the  means  by  which 
>t  is  spread  is  followed  by  an  account  of  previous 
'vork    on    the    disinfection    of    tannery    effluents, 
artii  ulaily  with  regard  to  the  killing  of  anthrax 
spores.     The  work  of  the  authors  was  undertaken 
Inconsequence  of  an  epidemic  of  anthrax.     Experi- 
uents  showed  chlorine  to  be  the  most    effective 
jlisinfectant  ;    3  parts  per   1.000.000   reduced  the 
lOunt   of  a  water  suspension   of    anthrax    spores 
irom  700  per  c.c,  to  0  in  45  mins.     300  parts  of 
!  hlorine  per  million  had  no  effect  on  spores  sus- 
pended in  a  peptone  solution,  owing  no  doubt  to 
'ornbination  of  chlorine  and  protein.     Tests  were 
arried  out  on  the  entire  effluent  from  a  tannery 
luring  14  months.   50  parts  of  chlorine  per  1,000,000 
■'as  used,  and  only  coarse  suspended  matter  was 


removed  from  the  effluent.  Anthrax,  though  found 
six  times  in  the  raw  sewage,  has  never  been  found 
after  treatment,  and  no  further  outbreaks  have 
occurred  among  the  cattle  of  the  district. — F.  C.  T. 

Tannase  of  Aspergillus  oryzce.     Kita.     See  XVIII. 

Patents. 
Chromium    o.ride ;     Preparing   compounds   of 


[for  tanning].  E.  Voetter,  Krefeld,  Germany. 
U.S.  Pat.  1,228,622,  June  5,  1917.  Date  of 
appl.,   July  2,    1914. 

Organic  chromium  compounds  are  prepared  by 
reducing  chromic  acid  or  its  salts  in  absence  of 
free  acid  other  than  chromic  acid,  with  glucose, 
either  alone  or  mixed  with  thiosulphate.  The 
compounds  are  specially  adapted  for  tanning 
purposes. — J.  H.  J. 

Leather;    Process    of  treating for   gloves.     A. 

Aaron  and  G.  M.  Jones,  Gloversville.  N.Y. 
Assignors  to  L.  Meyers  and  Son.  New  York. 
U.S.  Pat,  1.230.358,"  June  19,  1917.  Date  of 
appl.,  Aug.  30,  1916. 

The  grain,  and  the  surface  on  the  flesh  side  of 
tanned,  dry  leather,  are  removed  by  an  abrasive 
wheel  or  other  means,  after  which  the  leather  is 
coloured. — F.  C.  T. 

Leather;      Process    for    the    manufacture    of . 

O.  Carr,  New  York.  U.S.  Pat.  1.230.667, 
June   19,    1917,   Date   of    appl.,   Nov.   6.    1915. 

Hides  are  treated  with  heated  circulating  tanning 
liquor,  under  i-educed  pressure,  in  a  specially 
constructed  chamber.  The  leather  fabric-  so  pro- 
duced may  be  acidified  or  waterproofed  while 
still  wet  and  hot.  Alkaline  liquors  mavbeused 
for  tanning. — F.  C.  T. 

Tanning  hides;    Process  for .     Ges.   f.   (hem. 

Ind.  in  Basel.  Ger.  Pats,  (a)  297.187  and  (b) 
297,188,    Apr.    24,    1915. 

(a)  Hides  or  skins  are  tanned  with  soluble  aro- 
matic compounds  containing  two  or  more 
sulphamino  groups  together  with  a  sulphonic 
group,  but  no  hydroxyl  or  free  amino  groups.  The 
limed  and  bated  skins  are  immersed  or  shaken  in  a 
2 — 5%  faintly  acid  solution  of  one  of  these  com- 
pounds, and  are  tanned  in  one  or  more  days  accord- 
ing to  their  thickness.  The  leather  is  not  coloured, 
and  is  very  similar  to  vegetable-tanned  leather. 
(B)  Hides  or  skins  are  tanned  with  acidified  solu- 
tions    of     arylsulphaminobenzvlsulphonic     acids. 

— F.  C.  T. 

Leather  substitute  ;  Preparation  of from  tanned 

films  of  bacteria  or  jtroteins.  H.  Siebold.  Berlin- 
Wilmersdorf.    Ger.    Pat.   297JS9,  Apr.   7.   1914. 

Bacterial  cultures  or  protein  substances  are 
incorporated  before  tannage  with  leather  powder 
(not  more  than  60  %  of  the  total  matter),  or  with 
treated  oils  e.g..  faefas  or  latices  of  tropical  plants. 
Too  much  leather  powder  gives  a  brittle  product, 
whilst  when  properly  prepared,  the  substitute  is 
pliable  and  resistant  to  mechanical  actiou. — F.  C.  T. 

Adhesive;     Process  for   obtaining   a    neutral,    non- 

drying [from    wastt    products   of  breweries]. 

H.     Kiichle,     Darmstadt.     Ger.     Pat,     297,18ft, 

Sept.   15.   1915. 

An  improvement  on  Ger.  Pat.  264,291  din's  .1.. 
1913.  1079).  During  or  after  concentration  of  the 
brewerv  waste,  molasses  is  added.     The  alkaline 

salts  of  the  molasses  react  with  the  acid  substances 
of  the  yeast,  etc..  and  a  neutral  non-drying  adhesive 
is   obtained.— W.  11.  1*. 
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Tanning  unci  impregnating  materials  hj  means  of 

electricity  ;      Process     for .      B.      Schwenn, 

Frankfort,  Assignor  to  Elektro-Osmose  A.-(i. 
(Graf  Schwerln  Ges.),  Berlin.  Germany.  I  .8. 
Pat.  1,229,150,  Jun.-  .">.  1917.  Date  oi  appl., 
Sept.  8,   191  I. 

&  :    Bng.  Pat.  19,849  of  1914  ;   this  J.,  1915,  1020. 

Tanning  fish-skins  or  the  like;  Process  for— — • 
K.  "Bendixen.  Assignor  to  Skmdfabnken 
Unicum,  K.  Bendixen.  P.  Bendixen  &  Co., 
Copenhagen.  U.S.  Pat.  1,230,266,  June  19. 
1917.     Date  of   appl..    Feb.    19.    1912. 

-   i    Ft.  Pat.  440,092  of  1912  ;   this  J.,  1912,  738. 

Apparatus  for  the  extraction  of  oils,  fats,  and  greases 
and  of  gelatine.     Bng.    Pat.    106,895.     >     Ml. 

XVI.— SOILS  ;  FERTILISERS. 

Muscovite;      Action     of    solutions    of   ammonium 

sulphate  on .     K.   P.   Gardiner   and    E.   ('. 

Shore?.  J.  Ind.  Eng.  Chem.,  1017.  9,  589—590. 
Muscovitk  is  of  common  occurrence  in  soils,  and 
is  usually  regarded  aa />ne  of  the  most  stable  of  soil 
constituents.  The  finely  ground  mineral  (015  to 
0(>  grm.)  was  treated  with  10  c.c.  of  solutions  of 
ammonium  sulphate  of  from  0-5  to  1-5%  strength 
for  24  hours  at  temperatures  of  20'  to  SO  C.  The 
amount  of  potassium  oxid>-  extracted  ranged  from 
1-65  to  3-73%  (25-5  to  57-65%  of  the  total  amount 
pu-sent).  Increase  in  the  concentration  of  the 
salt  solution  caused  bul  slight  differences  in  the 
proportion  ol  potassium  oxide  extracted,  nor  was 
the  influence  of  temperature  very  pronoun,  .d. 
although  the  extraction  was  greater  at  tempera- 
tures above  20  ('.  In  parallel  experiments  in 
which  the  muscovite  was  heated  for  1  hour  in  an 
autoclave  at  160°  t'.  with  water  only,  and  with  a 
4%  solution  of  ammonium  sulphate,  the  amounts 
of  potassium  oxide  made  soluble  were  4-32°,,  and 
47-3",  of  the  total  quantity  respectively.  Ortlm- 
clase  treated  with  1-5°,,  ammonium  sulphate 
solution  at  65  C.  yielded  0-08  to  0-25°„  of  soluble 
potassium  oxide,  corresponding  to  1-03  to  3-23°„ 
of  th  •   total   quantity  present. — C.  A.  M. 

Soil  ;    Influence  of  crop,  season,  and  voter  on  the 

bacterial     activities    oi .     J.     E.     (Jreaves, 

11.  Stewart,  and  ('.  T.  ITirst.  J.  Agric.  Res., 
1017.  9,  293—311. 
S\mim.i:s  of  soil  were  taken  in  foot  sections  from 
each  plot  of  the  experimental  field  and  were 
analysed.  The  field  was  divided  into  fiv.-  sets  of 
I  lots,  the  first  of  which  was  left  fallow,  whilst  the 
others  were  planted  with  alfalfa  (lucerne),  corn 
(maize),  potatoes,  and  oats.  A  maximum,  medium, 
and  minimum  application  of  water  was  made  to 
three  of  each  of  the  sits  respectively  whilst  one 
was  left  unu  atered.  Samples  of  the  soil  were  taken 
in  April,  July,  and  October-November  and  were 
analysed  and  examined  bacteriologically.  It  was 
found  thai  the  amount  of  nitric  nitrogen  in  the  top 
6  ft.  of  alfalfa  soil  was  relatively  low  throughout 
the  period,  but  was  higher  in  autumn  than  in 
spring  or  summer.  Tin-  amount  ros.,  with  the 
increase  in  the  water  applied,  but  reached  its 
maximum  per  acre-inch  of  water  when  only  15  in. 
of  water  was  applied.  In  the  case  of  the  plots 
containing  potatoes,  oats,  and  maize,  and  alio  of 

the  fallow  ground,  the  amount  of  nitric  nitrogen  in 

the  surface  6  ft.  of  soil  decreased  with  increase  of 
water,  bul  the  quantity  formed  in  the  soil- 
containing  the  crops  was  greatest  w  hen  most  w  ater 
was  apphed.  The  maximum  per  acre-inch  of 
water  was  reached  when  onrj  l"  in.  ol  water  was 
applied.  The  disappearance  of  large  quantities 
of  nitric  nitrogen  from  the  fallow  soil  during  the 
summer  months  was  attributed  to  the  bacterial 
conversion  of  this  nitrogen  into  proteins,  and  not 


to  denitrification.  Larger  applications  of  water 
(37  and  25  in.)  conveyed  much  of  the  nitric  nitrogen 
beyond  the.  reach  of  the  plant,  and  this  explains 
the  decreased  yields  of  crops  frequently  observed 
on  soils  which  have  been  excessively  irrigated. 
The  application  of  water  to  the  soil  reduced  the 
number  of  micro-organisms  capable  of  growing  upon 
an  agar  medium,  in  the  case  of  soils  containing 
alfalfa,  oats,  and  potatoes,  but  increased  them  in 
the  fallow  soil.  The  results  obtained  with  the 
maize  soil  were  irregular.  The  application  of 
water  to  the  soils  increased  the  capacity  for 
producing  ammonia,  except  in  the  case  of  alfalfa 
soil,  and  the  nitrifying  power,  except  in  the  I 
of  the  oat  soil.  The  temperature  toa  depth  of  1  ft. 
was  2  F.  higher  in  the  unwatered  than  in  I 
h  atered  soils.  The  number  of  micro-organisms  ■ 
higher  in  the  soils  on  which  crop-  were  grown  than 
in  the  fallow  soil,  this  being  probably  due  to  plant 
residues  left  in  the  soil  in  the  case  of  the  former. 
The  ammonia-producing  capacities  of  the  soil-  w< 
in  the  following  ascending  order  : — Alfalfa,  oat-, 
maize,  potato,  and  fallow  soils.  Arranging  them  iH 
increasing  nitrifying  power's  they  were:  —  Fallow, 
maize,  oats,  alfalfa,  and  potato  soils.  Alfalfa 
not  only  consumed  more  nitric  nitrogen  from  the  soil 
than  the  other  crops,  but  also  increased  the  nitri- 
fying power  of  the  soil.  Hence  it  would  depli 
the  soil  of  nitrogen  more  rapidly  than  the  other 
crops,  if  the  whole  of  the  crop  were  removed. 
Irrigation  increases  the  bacterial  activity  of  the 
soil,  and  thus  renders;  the  nitrogen  soluble,  but 
if  excessive  quantities  of  water  are  used  much  at 
this  nitrogen  is  washed  from  the  soil,  which  then 
gives  a  reduced  yield. — C.  A.   M. 

Soil  :    Effect  of  decomposing  organ  it-  mailer  on  the 

solubility  of  certain  inorganic  constituents  of . 

C.  A.  Jensen.     J.  Agric.  Res..  1017.  9,  253—2 

In  experiments  to  determine  the  extent   to  which 
the     benefi  ial    action    of    decomposing    organi 
mulches  is  due  to  solution  of  mineral  const  it  \c  ■ 
in  the  soil,  aqueous  extracts  were  made  of  alfalfa 
(lucerne)      hay.    sweet    clover,    and     barley    hay. 
In  each  case  70  grms.  of  the  finely  chopped  mat,  rial 
was  saturated  with  distilled  water  in  a  bottle  and 
allowed  to  ferment  for  11  days,  and  then  thoroughly 
shaken   with    1500   c.c.  of  water,   and  the  ext: 
filtered  first   through  muslin  and  then  through  a 
Chamberland    filter.     The    insoluble    matter    was 
again  treated  in  the  same  way.  and  further  extl  I 
obtained.     These  extracts  were  added  to  the  soils 
in  the  proportion  of  250  grms.  of  soil  to  500  c.c.  of 
extract.      Two  types  of  soil,  a   clay   loam  and  a 
sandy  loam,  were  used.      It   was  found  that  thi 
aqueous  extracts  removed  from  the  soil  from  tw 
live  times  as  much  calcium  as  was  added  to  the  soil 
with  the  extract.      Asa  rule  they  also  removed  D 
magnesium    than    they    introduced,    the    increase 
ranging  from  a  trace  to  about  80  %.  but  the  amount 
of  iron  and  phosphoric  acid  removed  "a-  less  than 
that  added  to  the  soil   by   the  extracts.      At   tin- 
same  time,  the  amount  of  iron  dissolved  from  the 
soil  was  from  1*7  to  5-1  times  the  amount  dissolved 
by     water.      The    solvent     action    of     the    various 
preparations,  whether  derived  from  leguminous  or 
non-leguminous      plants.      was     closely      similar. 
Extracts  prepared  in  the  same  way  from  cow  manure 
removed  less  calcium  from  the  soil  than  the  vi 
table  extracts,   but   had   much  the  same  solvenl 
action     upon     the     other     mineral     constituents. 
Both  the  inorganic  and  organic  -alt-  in  the  aqueous 
extract-  appeared  to  play  a  part  in  dissolving  t ti . - 
mineral    substances   in   the   soil.     Green   mac 
kept   moist   until  thoroughly  decomposed   yielded 
extracts    which     dissolved    much     more    calcium 
from  the  soil  than  they  introduced,  and  also  remo 
considerably    more   magnesium,    phosphoric   acid. 
and  iron  than  was  dissolved  by  v.  at   r  alone.     Tt 
aqueous   extracts    were    not    alkaline    to   phenol- 
phthalein,norac  id  to  methyl  oi 
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with  3%  of  green  manure  and  stable  manure  and 
allowing    partial    decomposition    to    take    place, 
I  the    solubility    of    the    calcium    and    phosphoric 
arid  in  the  soil  was  increased  by  30  to  100  %.      The 
,  effect  of  the  organic  constituents  of  the  extracts  was 
shown  by  experiments  in  which  green  manures  and 
sugar  were  hydrolysed  with  strong  acid,  and  then 
washed    free     from    acid,     and     extracted     with 
ammonia.        These    extracts     when     freed    from 
ammonia    represented  artificial    humus   solutions 
free    from    calcium,    magnesium,  iron,  and  phos- 
phoric acid.     When  added  to  the  soil  they  increased 
:  the  solubility  of  the  c.al<  ium  by  amounts  ranging 
from  a  few  parts  to  240  parts  per  million  of  soil, 
as  compared  with  the  solubility  in  water.      They 
also  caused  a  slight  increase  in  the  solubility  of 
magnesium,  phosphoric  acid,  and  iron. — C.  A.  M. 

Peat  soil?,  waste  and  cultivated  :  Micro-organisms 

!     of .     T.     Arnd.     C'entr.     Bakt..     1916,     45, 

554—574.      Bull.   Agr.    Intell.,    1916,    7,    1711     - 

1715. 

Preliminary  trials  at  the  Bremen  Experiment 
Station  to  ascertain  the  effect  of  drainage,  liming, 
and  tillage  on  the  bacterial  life  of  peat  soils,  gave 
ythe  following  general  results.  Ammonifying 
organisms  were  present  in  all  samples,  but  were 
far  more  active  in  surface  soils  than  in  subsoils, 
and  in  cultivated  than  waste  land.  The  breaking 
up  of  waste  land  only  affected  the  bacterial  life 
to  a  depth  of  about  8  ins.  of  soil.  No  nitrifying 
organisms  were  found  in  waste  land  or  cultivated 
land,  except  such  as  received  a  dressing  of  more 
than  $  ton  of  lime  per  acre  ;  more  than  1  ton  per 
is,cre  would  appear  to  be  necessary  to  produce  active 
.development  of  the  nitrifying  organisms  in  the 
peat  itself.  All  the  samples  tested  were  able  to 
ireduee  nitrates  ;  the  surface  soil  of  waste  land 
ivas  not  much  more  active  than  the  subsoil,  but 
l:he  surface  soil  of  cultivated  land  showed  much 
|rnore  activity,  especially  where  tillage  had  been 
accompanied  by  liming.'  Similar  relations  were 
observed  in  respect  of  the  power  of  decomposing 
cellulose.  As  with  ammouifu-ation  and  nitrifi- 
j'ation,  the  maximum  decomposition  of  cellulose 
[occurred  when  the  soil  had  previously  received  a 
Iressing  of  dung.  In  no  sample  of  soil  was 
A'otobacter  present.  Surface  soils  and  cultivated 
jioils  fermented  mannitol  more  readily  than  sub- 
soils and  waste  land,  the  maximum  effect  again 
,ieing  obtained   with   a   dunged   plot. — J.  H.  L. 

Plant  food  in  the  leaves  of  forest  trees.     P.   Serex. 
,    jun.  J.  Amer.  Chem.  Soc,  1917,  39,  1286 — 1290- 

Analyses  of  maple,  chestnut,  and  oak  leaves 
howed  that  the  quantities  of  phosphoric  acid, 
lutrogen,  and  potash  contained  in  the  leaves  varied 
ivith  the  species  of  tree,  the  portion  of  the  tree 
rom  which  the  leaves  were  obtained,  and  the  kind 
M  soil  on  which  the  trees  were  growing.  Briefly. 
'he  autumn  leaves  contained  from  1-3  to  3-0 %  of 
utrogen,  0-5  to  14%  of  P205.  and  0-7  to  l-4°0of 
i20  (all  calculated  on  the  dry  substance)  ;  slightly 
ligher  amount  of  these  constituents  were  present 
n  the  leaves  during  the  early  summer  months, 
.'he  cost  of  collecting  and  handling  the  leaves  would 
probably  be  greater  than  their  manurial  value. 

— W.  P.  S. 

Mineral    phosphates    and    superphosphates  :     Solu- 
bility of in  dilute  mineral  and  organic  acids. 

\   A.  Aita.     Annali   (him.   Appl.,    1917,   9,  200 — 
'   210.     (See  this  J..  1910.  974.   1074.) 

N  each  determination  2-5  grins,  of  the  phosphate 
as  digested  for  30  mins.  at  14°  to  15°  C.  with 
50  c.c.  of  the  dilute  sulphuric,  hydrochloric, 
irmic,  acetic,  oxalic  tartaric,  or  citric  acid, 
nlution.  the  mixture  being  frequently-  stirred. 
he  mineral  acids  were  used  in  strengths 
'   r&o-   to  TV    grm. -equivalent   per   litre    and    the 


organic  acids  in  J  or  1  grni.-equivalent  per 
•5"  A1  "'a*  found  that  in  the  case  of  the  inorganic 
acids  the  solubility  of  the  phosphoric  anhydride 
in  superphosphate  was  comparable  with  that 
obtained  with  the  mineral  phosphates,  after 
making  allowances  for  such  factors  as  fineness, 
friability,  and  proportion  of  lime.  In  the  case  of 
the  organic  acids,  mineral  phosphates  behaved  in 
the  same  way  as  when  treated  with  inorganic  acids, 
except  that  there  was  a  slighter  dissociation,  and 
that  the  influence  of  other  constituents  was  more 
pronounced.  Superphosphates,  however,  behaved 
in  the  same  way  as  mineral  phosphates  towards 
oxalic  acid,  but  yielded  a  high  proportion  of 
phosphoric  anhydride  to  the  other  solutions. 
For  example,  4he  following  amounts  of  the  total 
phosphoric  anhydride  were  extracted  : — With 
formic  acid.  7.".-2s:  acetic  acid,  0201;  oxalic  acid, 
24-44  ;  tartaric  acid,  60-43;  and  citric  acid.  77-87%. 
The  formation  of  complex  citrophosphates  in 
combination  with  aluminium  and  ferric  iron  has 
been  shown  (this  J..  1910,  1074)  to  be  the  cause  of 
the  high  citric  solubility  of  phosphoric  acid,  and  it 
would  seem  that  similar  complex  compounds  are 
formed  with  organic  acids  containing  atoms  of 
hydrogen  not  in  combination  in  carboxyl  or 
hydroxyl  groups.  The  solubility  of  the  phosphoric 
anhydride  in  superphosphates  is  somewhat  less 
than  that  of  mineral  phosphates  in  dilute  mineral 
acids,  but  the  solubility  of  the  phosphoric  anhvdrid- 
is  almost  equal  in  both  cases  in  organic  acids'which 
have  the  property  of  forming  compounds  with 
phosphoric  acid,  aluminium,  and  ferric  iron. 

— C.  A.  M. 

"  Telraphosphale  "  ;     Fertiliser   trials    icith 


Piedmont  rice  fields,  Italy.  Marearelli  and 
Novelli.  Giorn.  Risicoltura.  1910,  6,  321 — 327. 
Bull.  Agric.  Intell..  1917,  8,  230 — 231. 

Experiments  were  made  in  an  extremely  acid 
soil,  very  poor  in  lime,  growing  rice.  The  field 
was  in  a  fertile  condition  at  the  commencement  of 
the  experiments,  having  received  a  dressing  of 
mineral  superphosphate  and  farmyard  manure 
during  the  previous  winter.  Three  equal  areas  of  the 
field  were  sown  with  paddy  rice  and  manured  with 
500  kilos,  per  hectare  of  tetraphosphate.  the  same 
amount  of  ground  phosphorite,  and  930  kilos,  of 
superphosphate.  The  amount  of  marketable 
grain  obtained  from  the  tetraphosphate  plot 
was  6330  kilos.,  from  the  ground  phosphorite 
plot  5730 — 5906  kilos.,  and  from  the  superphosphate 
plot  5690  kilos.  The  tetraphosphate  contained 
2%  of  citrate-soluble.  7-8%  of  citric  acid  soluble, 
and  28-3%  total  P,05.— J.  H.  J. 

Phosphoric  acid  in  mixed  fertilisers  containing 
superphosphates  ;  Factors  influencing  the  solu- 
bility of .      E.  V.  Flack.     S.  African  J.  Sci., 

Dec,  1916. 
No  appreciable  loss  of  soluble  phosphoric  acid 
takes  place  within  three  weeks  when  superphosphate 
is  mixed  with  potassium  sulphate  or  kainit,  and  an 
actual  increase  may  occur  when  the  fertiliser  is 
mixed  with  ammonium  sulphate.  Admixture  of 
superphosphate  with  guano  results  in  a  decrease  of 
the  soluble  phosphoric  acid  to  the  extent  of  7 
within  3  hours,  whilst  in  a  mixture  of  superpho-- 
phate  and  bone-meal  the  loss  of  soluble  phosphoric 
acid    mav    amount    to    14-5%    in    fourteen    days. 

— W.  P.  S. 

Cane  7>iolasses   [and  vinasses]  ;     Utilisation   of  tin' 

fertiliser  constituents  contained   in .      \V.    E. 

Cross  and  W.  G.  Harris.     Rev.  Ind.  y  Agric.  de 
Tucuman.   1916.  7,  95 — 103.      Intern.  Sugar  J.. 
1017.    19.  281— 2S3. 
The  ash  obtained  by  the  incineration  of  Tucuman 
cane    molasses    is    particularly     rich     in   pots 

nitrogen,  and  phosphoric  acid,  the  aj ml   ol   the 

former  constituent  being  45— -60%  as  K   0,  cor-res- 
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ponding  to  (5(5— 73 °0  K2C03.  Hence  this  material 
might  well  at  the  present  time  be  sold  as  such  as  a 
fertiliser,  OH  it  might  be  further  purified  by  frac- 
tional crystallisation.  Yinasses  especially  would 
repay  utilisation  in  this  way.  and  the  authors  have 
observed  thai  after  acidifying  the  partially 
evaporated  product  with  sulphuric  acid,  it  can  be 
evaporated  completely  to  dryness,  yielding  a  black 
dry  powder  suitable  for  transport  in  bags  or  barrels, 
whereas  by  concentration  in  the  ordinary  way 
a  pasty  hygroscopic  substance  results.  Deerr 
and  Peek,  have  proposed  to  separate  th(  nitrogenous 
bodies  from  cane  molasses  by  heating  with  lime. 
utilising  Che  precipitate  separated  in  a  Biter-press 
a-  a  fertiliser  :    but   the  authors  have  found  in  the 

case  of  Tucuman  molasses  that  'only  a  small 
proportion  of  the  nitrogen  can  be  eliminated  by 
this  prow  ess.     J.  P.  O. 

Metabolism  of  nitrogenous    substances    i)i    plants; 

t6U  of  ammonia  in   the .     D.    X.    Pnanich- 

nikov.      Collected    Papers    of    Agronom.    Inst. 

of  Moscow,  i:>ir..  10,  1 — 24.     Bull.  Agric.  Intell., 

1917,  8,  204—211. 
Is  the  life  of  the  higher  plants,  ammonia  plays  an 
important  part  as  the  starting  point  for  the  synthe- 
sis of  protein  and  as  an  end  product  in  the  oxida- 
tion of  nitrogenous  substances.  It  does  not  how- 
ever accumulate  as  such,  but  is  converted  into 
asparaginic  1 'lants  may  be  divided  into  three 
types  according  to  the  "facility  with  which  thej 
accomplish  t his  synthesis  of  asparagine  :  (a)  Plants 
which  readily  absorb  ammonia  from  solution  and 
convert  it  into  asparagine.  Bordeum  sativum 
(barley),  Zea  mays  (maize),  and  Cucurbita  pepo 
(pumpkin)  belong  to  this  group,  (b)  Plants  in 
which  the  absorption  of  ammonia  is  very  feeble 
and  in  which  the  presence  of  ammonia  in  the 
culture  solution  retards  the  oxidation  of  nitro- 
genous  substances.  The  absoiption  of  ammonia 
can  be  increased  by  adding  calcium  carbonate 
to  the  culture  solution.  Pisum  sativum  (pea)  and 
\'ieia  saliva  (vetch)  are  plants  of  this  type,  (c) 
Plants  in  which  the  presence  of  ammonia  in  the 
culture  solution  prevents  the  conversion  of  am- 
monia into  asparagine.  The  addition  of  calcium 
carbonate  has  no  effect  in  these  cases.  The 
yellow  lupin  [Lupinua  lutcus)  is  an  example  of  this 
type.— J.  II.  J. 

Calcium;     Function    of in    ike    nutrition     of 

garden     pea    seedlings    with     ammonium     salts. 

Y.    A.    Morosov.      Papers    from    Laboratory    of 

Prof,    Prian.ichnik.ov.  Moscow  Institute   of     \gri- 

culture.  191(1.  10,  Hill— 395.     Bull.  Agric.  Intell.. 

HUT.  8,  214—216. 

In  the  assimilation  of  ammonium  salts  by  plants 

the  base  is  absorbed  and  the  acid  left  ;    this  acid 

requires  to  be  neutralised  if  continued  assimilation 

i^  to  go  on.      Experiments  were  made  with  sprouted 

s Is  of  the  garden  pea  grown  in  solutions  of  ammo- 

nium  sulphate  alone,  ammonium  sulphate  and  cal- 
cium carbonate, and ammoniumsulphate  and  ferric 
hydroxide.  The  best  development  of  the  seedlings 
occurred  with  the  solution  containing  calcium 
,  arbonate,  the  second  best  with  ferric  hydroxide, 
v.  hilst  that  with  ammonium  sulphate  alone  was 
poorer  than  with  distilled  water.  The  greatest 
accumulation  of  total  nitrogen  and  asparagine 
nitrogen  in  the  seedling  also  occurred  with  calcium 
carbonate   followed    by   ferric    hydroxide,   whilst 

the   ammoniacal    nitrogen   was   least    with   calcium 

carbonate.  Thus  calcium  carbonate  does  not  act 
merely  as  a  neutralising  agent,  but  the  calcium 
present  also  exerts  its  own  specific  nutritive  in- 
fluence.— J.  H.  J. 

Is;    Biochemistry  of .     A.  Stutzer.     Bio- 

chem.  /cits..   1917,  80,  113—151. 

It  has  been  shown  that  the  heart-rot  and  dry-rot 


diseases  of  sugar  beet  and  certain  parasitic  diseases 
of  oats  are  in  all  probability  due  to  the  presem  i  oj 
alkaline   substances    in  the  soil    in  which   they  are 
grown.     A    garden    soil    which    affected    Syringa 
vulgaris  (lilac)  was  found  to  contain  0-88  grm.  of 
water-soluble  alkali   per  kilo,  of   dry   soil,      lb 
grown  in   the  same  soil  were   greatly   dan, 
blight,  although  other  plants   {Lathyrus  odoratus. 
Reseda.  Tru/molum,  etc.)  grew  well.     The  affected 
roses  recovered    completely    when    peat    dressing 
containing  16-6  grms.  of  acid  (as  IPSO,)  per  kilo, 
of  air-dry   material   was   applied.      In  a   vineyard 
in  which Oidium  and  I'*  renospora  w  ere  very  trouble- 
some, the  dried  soil  was  found  to  contain  o  5  grm, 
of  soluble  alkali  per  kilo.     On  the  other  hand,  the 
field  thistle  (Cirsium  arvense)  grew  abundantly  and 
\  igorously  in  a  soil  containing  0-98  grm.  of  soluble 
alkali  per  kilo.,  and  it  is  known    that    some   pi.. 
grow  best  in  acid  soils.     Investigations  on  the  effei  t 
of  the  reaction  of  the  soil  on  the  growth  of  difleri  at 
species  of  plants  and  on  plant  parasites  are  urgently 
needed.     The    method    used    by    the    author    for 
determining  acid   or  alkaline  substances  in  soils 
(see  this  J.,    1915,    1004)  consists  in  treating 
aqueous    extract   of    the   soil    with    a   solution 
potassium    iodide    and    iodate    and    titrating    tin- 
liberated  iodine  with  thiosulphate.      If  the  est 
is  alkaline  it  is  first  treated  with  a  known  i 
standardised    sulphuric    acid  ;   1     c.c.    of    A"   100 
thiosulphate  represents  0-00019  grm.  of  alkali. 
the  mean  of  the  equivalents  of  sodium  and  potas- 
sium hydroxides. 

Constitution  of  cyanamide.     Colson.     .S'ecXX. 

Patents. 

Fertilisers    [from    molasses].     The    Molassine    i 
Ltd..    East    Greenwich.  .1.  ,T.   A.  and   II.  (      - 
Whalley,  Lee.  Kent.     Eng.  Pat.  10(5,858,  June5, 
1916.     (Appl.   Xo.   7954  of  1910.) 

MOLASSES,    or    waste    sugar   material,    diluted    if 
desired,    is   mixed    with    chalk    or   other   alkaline- 
earth  carbonate,  and  then  inoculated  with  fertile 
soil  or  with  a  culture  of  azotobacter.     The  ino 
lated  solution  is  allowed  to  stand  for  a  feu    d 
at   24    ('..  and  is  then  mixed  with   peat   or  otl 
absorbent   material   to  convert  it  into  a  f.-itil 

—J.  II.. I. 

Soil :      Amelioration     of - 


H.  P.  Ilavden. 
Perth  Amboy.  X.J..  Assignor  to  The  U 
Asphalt  Paving  Co..  Philadelphia.  Pa.  I  8. 
Pat.  1.228.361,  May  29,  PUT.  Kate  of  appl., 
Nov.    Hi.   1915. 

The  infiltration  of  an  emulsion  of  colloid  matter. 
such  as  i  lay.  with  oil  and  water,  into  soil.  is  claimed 
to  render  it  mine  suitable  for  vegetable  growth. 

—J.  11.  .1. 

Fertiliser  and  the  manufacture  thereof.  P.  J.  Xasli. 
Brooklyn,  X.Y.  r.s.  Pat.  1.228.587,  June  .".. 
1917.     Pate  of  appl.,  Feb.  24,  1916. 

A  stack  is  formed  of  alternate  layers  of  ripened 
peat  and  fresh  sea  vegetation,  -till  moist  with  its 
deliquescent  potash,  and  is  allowed  to  stand  until 
the  peat  ha-  absorbed  the  drainage  from  tl 
vegetation.  The  result  is  a  humus-forming 
mixture  of  green  manure  with  potash-imprej 
peat. — J.  n.  J. 

Phosphate    fertiliser;     Process    for   the   preparation 

of  a .     V.  Yolpato.  Milan,  Italv.      i    - 

1,229,684,  Junel2,1917.  Date  of  appl.'. Oct  .27,1916. 

See  Ft.  Pat.  480,697  of  1910;  this  J..  HUT.  152. 
Spcial  claim  is  made  for  a  product   obtain 

roasting,  at   al t   750    <'..  a  mixture  of  100  parts 

i  f  phosphorite  (00'  ,,  Ca,(l>G,)2)  and  0  parts  of  " 
mixture  of  10°  of  dolomite.  25 °„  of  sodium 
carbonate,  and  35%  of  sodium  sulphate,  and 
treating   the   calcined    ma-s   with   water. 
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Phosphates;      Method     of    treating- 


C.     G. 


Mcmminger,  Asheville.  N.C..  U.S.A.     En?.  Pat. 
107.082,  "June   28,    1916.     (Appl.   No.    9092    of 
191(3.) 
See  U.S.  Pat.  1,192.545  of  1916  ;  this  J.,  1916.  937. 

Apparatus  for  manufacture  of  calcium   ci/anamidc. 
U.S.  Pat,   1,230,343.     See  VII. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 


Sugar    cane;      After-ripening    of - 


Chemical 
changes  taking  place  after  cutting.  J.  H.  Barnes. 
Agric.  J.  India,  1917,  12,  200—215. 
In  the  Gurdaspur  District,  India,  the  stripped 
cane  is  allowed  to  remain  in  heaps  for  a  day  or  so 
before  crushing,  it  being  thought  by  the  peasant 
farmers  that  the  gur  obtained  is  lighter  in  colour 
and  drier  than  that  resulting  from  cane  crushed 
immediately.  Results  obtained  from  numerous 
experiments  with  Katha  or  Chin  and  other  local 
varieties  showed  that  storing  the  cane  in  this  way 
tends  to  further  ripening  with  increase  of  the 
sucrose  content  ;  but  that,  on  the  other  hand, 
there  is  a  danger  of  loss  of  sugar  by  inversion 
and  decomposition  if  more  than  a  certain  time, 
depending  upon  the  temperature  of  the  air  and 
the  condition  of  the  cane,  be  exceeded.  The 
system  used  in  Java  of  covering  cut  cane  with 
damp  "  trash  "  in  the  event  of  the  breakdown  of 
the  milling  plant,  is  applicable  only  so  long  as  the 
cell  protoplasm  is  alive  and  the  ordinary  chemical 
processes  of  the  cell  can  continue.  When  the 
cane  is  dead,  chemical  reactions  of  hydrolysis 
and  oxidation  by  enzymes  get  beyond  control, 
and  the  rate  of  sugar  decomposition  becomes  very 
high.— J.  P.  O. 

Massecuites     and     after-products  ;      "  Frothy     fer- 
mentation "     of    second    jet in     beet     sugar 

factories.  R.  Gillet.  Intern.  Sugar  J.,  1917, 
19,  264—269. 
Experiments  are  described  tending  to  prove  that 
the  "  frothy  fermentation  "  of  beet  massecuites 
and  after-products  may  be  caused  by  the  agency  of 
a  thermophilic  micro-organism,  having  its  optimum 
temperature  at  about  70°  C,  which  produces 
evolution  of  carbon  dioxide.  It  may  be  cultivated 
in  a  medium  containing  invert  sugar,  neutral  or 
slightly  acid  to  phenolphthalein,  but  its  growth  is 
inhibited  by  alkalinity,  especially  at  higher 
temperatures.  Referring  to  the  chemical  theory 
advanced  by  Lafar.  that  the  phenomenon  is  due 
to  the  combination  of  invert  sugar  with  the  amino- 
acids  of  the  organic  non-sugar  present,  causing  a 
considerable  evolution  of  carbon  dioxide,  the 
author  states  that  he  has  observed  a  case  of  frothy 
fermentation  in  a  beet  after-product  containing 
nitrogen  in  quantity  much  too  small  to  cause 
appreciable  evolution  of  carbon  dioxide  by  such 
a  reaction. — J.  P.  O. 


Aldoses  ;     Determination    of 


J.    Bougault. 


Comptes  rend.,  1917,  164,  1008—1011. 

Aldoses    can    he    estimated    by    measuring    the 

quantity  of  iodine  required  for  their  oxidation,  in 

|  presence  of  sodium  carbonate,  in  accordance  with 

i  the  equation  : — 

R-CHO  +H20  +I2  =RCOOH  +2HI. 
The  reaction  is  not  instantaneous  but  takes  place 
with  a  velocity  depending  on  the  excess  of  iodine 
present  and  on  the  alkalinity^,  and  is  retarded  by 
the  presence  of  bicarbonate.  A  secondary  re- 
action also  takes  place   but  much  more   slowly. 

j  The  estimation  of  the  aldoses  (dextrose,  mannose, 
galactose,     arabinose,     lactose,     and    maltose)    is 

►  effected  by  adding  an  excess  of  iodine,  and  titrating 
samples  of  the  solution  at  regular  measured 
intervals  until  the  loss  of  iodine  reaches  a  low 
constant  value  which  occurs  within  half  an  hour 
(90  niins.  in  the  case  of  mannose)  and  indicates 


completion  of  the  chief  reaction.  The  correction 
for  the  reduction  of  iodine,  due  to  the  secondary 
reaction,  can  then  be  estimated  and  applied. 
Ketoses  and  sucrose  are  oxidised  by  the  iodine  verv 
slowly,  so  that  their  presence  is  usually  without 
appreciable  influence  on  the  determination  of  the 
aldoses.  In  the  absence  of  other  oxidisable 
organic  compounds,  the  quantity  of  aldose  present 
with  sucrose  in  a  proportion  as  low  as  one  part  in 
a  thousand  can  be  satisfactorily  estimated  by 
iodine,  by  comparing  the  reduction  with  that  given 
in  the  same  time  by  pure  sucrose.  The  method 
can  also  be  used  for  determining  the  molecular 
weight  of  an  aldose,  or  as  a  criterion  of  its  purity 
when  the  molecular  weight  is  known.  (Compare 
Bland  and  Lloyd;  this  J.,  1914,  948.)— J.  N.  P. 

Arabinose  ;    Kinetics    of    furfural    formation   from 

.      R.    Kremann   and   H.    Klein.     Monatsh. 

Chem.,  1917,  38,  63—75.  J.  Cliem.  Soc,  1917, 
112.  ii..  251—252. 
The  authors  have  studied  the  kinetics  of  the 
formation  of  furfural  from  arabinose  by  the  action 
of  sulphuric  acid  and  hydrochloric  acid  at  95°  C. 
The  results  are  expressed  in  dx/dt  curves,  where 
dx  represents  the  amount  of  furfural  semioxamazide 
foimed  at  the  time  dt.  The  results  fall  on  to  two 
different  curves,  the  one  being  an  S-shaped  curve, 
the  other  a  slowly  rising  curve.  There  is  no 
apparent  reason  why  the  results  should  fall  on  one 
curve  rather  than  on  the  other.  The  author  con- 
cludes that  at  95°  a  high  concentration  of  hydrogen 
ions  can  produce  in  arabinose  solutions,  in  the 
course  of  the  reaction,  either  a  positive  catalyst 
A.  which  accelerates  the  furfural  formation  auto- 
catalytically.  or  a  catalyst  B.  which  accelerates  the 
subsidiary  reaction,  so  that  in  the  latter  case  only 
one-third  of  the  quantity  of  the  furfural  expected 
appears  to  be  formed.  With  decreasing  acid 
concentration  the  two  curves  come  closer  together, 
and  eventually  coincide  to  represent  a  reaction  of 
the  first  order.  The  S-shaped  curve  is  represented 
by  the  typical  equation  for  an  auto-catalytic  re- 
action. 

Starch  ;      Practical    method    for     determining     the 

viscosity    of    for    mill    purposes.     G.     M, 

MacNider.  J.  Ind.  Eng.  Chem.,  1917,  9, 
597 — 599. 
To  ascertain  the  viscosity  of  starch  solutions  after 
being  boiled  with  steam  for  an  hour,  as  is  done 
in  the  preparation  of  warp  sizing,  etc.,  in  the  mill,  a 
miniature  kettle  of  about  1 1  galls,  capacity,  similar 
in  every  respect  to  the  large  kettles  used  in  the  mill, 
was  employed.  The  amount  of  starch  to  be  taken 
varies  with  the  grade  of  the  starch.  For  thick- 
boiling  maize,  potato,  and  similar  starches  0-5  lb. 
per  gall,  of  water  is  used  ;  for  medium  thin-boiling 
starch,  1  lb.  ;  and  for  very  thin  maize  starch  and 
other  chemically  treated  starches  2  to  2-5  lb.  per 
gall.  The  weighed  quantity  of  starch  is  added  to 
1  gall,  of  cold  water  in  the  kettle,  and  the  agitators 
are  run  for  10  to  15  mins.  until  a  smooth  cream 
is  obtained,  when  steam  is  admitted  and  the 
solution  is  boiled  for  1  hour  after  the  boiling  point 
has  been  reached.  Some  of  the  solution  is  then 
rapidlyr  transferred  to  the  cup  of  a  Scott  visco- 
meter, and  50  c.c.  is  run  out  into  a  graduated 
vessel.  The  number  of  seconds  required  to  deliver 
50  c.c.  of  the  solution,  divided  by  the  number  of 
seconds  required  to  deliver  50  c.c.  of  boiling  water, 
gives  the  viscosity  (this  J.,  1912.  680).  Test.d 
in  this  way,  various  grades  of  thick-boiling  starch 
(0-5  lb.)  showed  a  viscosity  of  2-89  to  4-5S.  whilst 
thin-boiling  starches  (1  to  2  lb.)  gave  a  viscosity 
of  P27  to  2'45.  A  maize  starch  solution  [4  lb. 
per  gall.)  had  a  viscosity  of  3-5  t.  which  wasredw  ed 
to  2-63  by  the  addition  of  2  oz.  of  potassium 
hvdroxide.  The  effect  of  the  addition  of  the 
chlorides  of  calcium,  magnesium,  zinc  etc.,  upon 
the  thickness  of  the  starch  may  he  determined  ra 
the  same  way. — C.  A.  M. 
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Utilisation  "f  the  fertiliser  constituents  contained 
in  cane  molasses  [and  vinasses].  Cross  and 
l  [aii  is.     See  XVI. 

Cheap  production  of  alcohol.    Breckler.     Set  XVIII. 

Proportion  of  Icevulose  in  apple  juice,     Eoff.     See 

X 1  X  \ . 

PATENTS! 

Sugar  :      Process    of    precipitating  .      \.     M. 

hi.    Oxnard,    Cal.     U.S.     Pat.     1.229,190, 
June  ■"-.  1917.     Date  of  appl.,  May  20,   1914. 

Fob   the   "precipitation    of    sugar    from    impure 

hu<   solutions,"  the    liquid,  contained     in    a 

cylindrical  tank  (see  fig.)  provided  with  means   for 


cooling,  is  so  maintained  in  circulation  that  it 
Bows  Horn  the  periphery  towards  the  centre  of  the 

tank  at  the  surface,  and  a  stream  of  finely  divided 
lime  is  directed  downwards  on  the  peripheral  parts 
of   the  liquid  surface. — J.  H.  L. 

Sugar  <tnd   other  crystalline   substances  :     Process 

for    the    manufacture    of   dry    crystals    of . 

J.  C.  Griere,  Padua.  Italv.     U.S.  Pat.    l.ilL's.'.HU. 
June  5,  1917.     Date  of  appl..  .Tan.  5,  1916. 
Eng.  Pat.  13,364  of  1914;   this  J..  1915,  1060. 


Fertilisers    [from    molasses].     Ens. 
Set    XVI. 


Pat.     106358. 


XVIII.— FERMENTATION    INDUSTRIES. 

[Brewing  ,-]  Saccharifieation  <>f  ran-   cereal   mashes 

[in ].     <;.  Thevenot.  Communications  U.S. 

Master  Brewers'    Vssoc  Brewers'  J..  1917.  53, 
250— 253. 

In  employing  raw  cereals  as  brewing  adjuncts  it 
has  hitherto  been  the  practice  to  cook  them  before 
use,  to  liquefy  the  starch.  The  author  states  that 
equally  satisfactory  results,  as  regards  yield  of 
extract  and  quality  of  worts,  may  be  obtained 
without  the  preliminary  cooking,  if  the  adjuncts 
are  finely  ground,  not  necessarily  to  Hour,  but  to 
fine  meal  which  still  feds  gritty  to  the  touch.     It 

i-  only  necessary  to  allow  a  longer  period  than  usual 
saccharifieation,  and  in  some  cases  to  carry  out 
•this  process  at   temperatures  above  70    t'.     Com- 
parative laboratory  mashes  were  made  with  60% 
of  malt  and    Hi",,  of  ,aw  grits  (maize),  the  latter 
being    used    in    the   cooked    slate   ami    also   after 
simply  being  passed  several  times  through  a  two- 
roller   llehle  mill    set    as    close    a-    possible.     The 
mashes  were  held  for  30 rains,  at    to   C,  and  then 
slowly  (in  25  rains.)  raised  to  70    C.  foi  saccbari- 
tion.     In     the     mash     containing     uncooked 
adjunct,    saccharifieation    occupied    25  mins.    a~ 


compared  with  9  mins.  in  the  other  case  ;  the  wort 
from  the  former  mash  was  quite  as  satisfactory  as 
the  other  as  regards  composition,  nitration,  colour, 
odour,  Savour,  and  break,  and  the  yield  of  extract 
from  the  uncooked  grits  was  slightly  higher  than 
from  the  cooked  grits.  Similar  trials  were  made 
with  other  raw  adjuncts,  viz..  refined  grits,  rice, 
and  barley.  To  obtain  the  maximum  yield  of 
extract  it  was  found  necessary,  however,  "to  raise 
the  temperature  of  saccharifieation  to  72-5 
73-7  ('.  for  the  refined  grits  and  to  7.V  C.  for  the 
rice;  saccharifieation  was  then  complete  in  15 
mins.  in  both  case,.  With  barley  as  adjunct  the 
ordinary  temperature.  70  ('..  was  employed,  and 
saccharifieation  occupied  only  5  mins.  In  all 
I  h.se  cases  yields  were  obtained  equal  to  or  slightly 
higher  than  those  giwn  by  the  same  adjuncts 
previously  cooked,  and  the  worts  produced  were 
entirely  satisfactory.  Mashes  with  malt  and 
uncooked  raw  grits  Here  carried  out  on  a  larger 
scale  (12-barrel  brews),  with  similar  results.  In 
laboratory  mashes  of  the  finely  ground  uncooked 
adjuncts  alone,  i.e.  wit  bout  malt,  under  the  same 
conditions  as  for  the  combined  mashes,  the  follow- 
ing yields  of  extract  (referred  to  dry  substance) 
were  obtained  :— 69-18%  from  raw  grits.  9-92% 
from  refined  grits.  8-02°o  from  rice,  and  11  - 
from  barley,  so  that,  contrary  to  published  state- 
ments, some  of  these  raw  adjuncts  must  contain 
considerable  amounts  of  liquefying  diastase. 

—J.  H.  L. 

Beers  a)id  ales  ;    A  sltidi/  <>i  American  •.     L.  M. 

Tolman  and  J.  G.  Rilev.  U.S.  Dept.  of  Agr.. 
Bureau  of  Chem.,  Bull.  So.  493.  .Mar.  21,  1-.M7. 
Reprinted  in  J.  Inst.  Brew.,  1917,  23,  29s— 322. 

The  course  of  manufacture   of    typical   malt    p 
ducts  was  observed  from  beginning  to  end  in  three 
American    breweries,    and   the    results  of  anal;   IS 
of  the  worts,  before  and  after  fermentation,  and  in 
some  cases  after  storage,  are  given  in  a  series  ol 
tables.      These  data   relate   to    (1)    all-malt   beers. 
(2)   beers   made   from   malt   and    rice   or  malt   and 
maize.  (3)  porters  made  from  malt,  cerealin.  and 
sugars,  and  (4)  ales  made  from  malt  and  cerealin 
with  or  without  sugars.     The  average  value  of  the 
ratio  of  extract    loss  to  alcohol   produced   dm 
fermentation   was   practically    the   same,    2-12,   for 
the     bottom-fermentation     products     (beers)    and 
the     top-fermentation     products     (ales.     port, 
stouts).      Whilst  in  the  case  of  beers,  however,  the 
extract    loss    was    practically    identical    with    tin- 
sugar  loss,   in   the   case   of   top-fermentation   the 
former    value    exceeded    the    latter    by    amount- 
ranging  from  1-17  to  2'ti.">  grms.  per  im»  cc.  these 
differences  no  doubt  representing  dextrin  fermented. 
There  was  found  to  he  no  appreciable  development 
of  volatile  acidity   during  fermentation  and  onlj 
a  slight  increase  in  fixed  acidity,  averaging  0-(l  I 
in  tin-  case  of  beers  and  0-103%  in  the  case  of  ales. 
The  average  losses  of  protein,  ash.  and  phosphon. 
acid  during  fermentation,  for  the  different   clas 
of   products,   showed    only    small    variations,   \iz.. 
i  >■  I  us     0-275   grm.   of   protein.   0014     -IM.H5  gnu. 
of  ash  and  0-013—0-019  grm.   of   phosphoric   acid 
(PI),-,)  per  100  cc.  and  there  was  practically  no 
further  loss  during  storage    in    the  cases  investi- 
gated.    The  results  of  analysis  of  a  large  number 
ol  American  beers,  besides  those  referred  toabo 
arc  given  in  tables.      The  conclusion  is  drawn  that 
American  all-malt  beverages  can  be  distinguished 
from   those   made   with   the   use  of   adjuncts,   bj 
means    of    their    contents    of    protein,    ash. 
phosphoric  acid,  if  for  comparative  purpose-  thi 
values  are  calculated  on  a  uniform  basis  of  original 
gravity.     The  all-malt    beers   analvsed   contained 
0-230  -0-336%  of  ash.   0-701    -10f9%  of  protein 
i\     r> 'J.". >,  and  0087     0  113%  of  phosphoric  acid, 
calculated   to  a   uniform  original   wort    gravitj   ol 
15%.  whilst   beer-  and  ales  made  from  malt  and 
20%  or  more  of  rice,  maize,  cerealin.  or  sugar,  in 
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no  case  contained  more  than  0-223  %  o£  ash,  0*59% 
of  protein,  and  0-076%  of  phosphoric  acid.  The 
marked  difference  in  the  protein-content  of  the 
two  classes  of  products,  which  is  not  observed 
with  European  beers,  is  a  consequence  of  the 
relatively  high  nitrogen-content  of  American 
brewing  barleys.  Analysis  of  72  samples  of 
present-day  American  beers  of  various  origin 
showed  an  average  alcohol-content  of  3-52%  by 
weight,  and  an  average  original  wort  gravity  of 
12-.">0C:  these  values  are  respectively  111  and 
2-23  °0  lower  than  corresponding  ones  published 
30  years  ago. — J.  H.  L. 

Beers  ;   Iron-content  of  brewing  materials  in  relation 

to    sedimentation    in    bottled    ■ .     A.    Fischer. 

Arner.  Soc.  Brew.  Technol.,  Chicago  Section, 
Feb.  21,  1917.  Western  Brewer,  1917.  46,  164— 
167. 

It  is  well  known  that  contact  of  beer  with  certain 
metals,  notably  tin,  may  give  rise  to  turbidity  and 
deposit,  and  iron  has  also  been  regarded  as  detri- 
mental in  this  respect.  In  order  to  ascertain 
whether  the  small  quantities  of  iron  contained  in 
brewing  materials  may  affect  injuriously  the  beer 
produced,  the  author  determined  the  iron-content 
of  brewing  materials  and  products  Malt  was 
found  to  contain  0-005—0-02%  of  iron  (calculated 

'as  ferric  oxide),  rice  0  0034 — 0-0051%,  maize 
products  0  000 17—0  01%.  and  hops 0  0 42 — 0-118% 
whilst  beer  contained  only  000003 — 000019%. 
Nearly  the  whole  of  the  iron  contained  in  brewing 
materials  remains  in  the  spent  grains  and  hops, 
only  about  1  %  passing  into  the  beer.  The 
traces  of  iron  sometimes  present  in  sugars  used 
as  krauscn  do  not  pass  into  the  beer,  but  either 
remain   undissolved   or  are    again   eliminated   by 

|  the  yeast. — J.  H.  L. 

Malt    amylase  ;      Modification    of    the    amylolytic 

activities  of and  their  behaviour  on  keeping 

in  presence  of  different  reagents.     T.    Chrzaszcz 

and  ,A.     Joscht.     Biochem.     Zeits..     1917.     80, 

211—241. 

Amylase   preparations    were   made   from   ground 

barley  malt,  using  as  extracting  media  water  and 

a  large  number  of  other  substances  in  the  form  of 

aqueous  solutions,   and  the  extracts   (5%   or  8% 

concentration)    were    tested    in    regard    to    their 

•starch-liquefying  power   (modified   Lintner-Solleid 

method  ;    tins  J..  1910.  583).  saccharifying  power 

(redu'ing sugars  determined  by  Bertrand's  method  ; 

this  J.,    1907,    60),   and     dextrin-forming     power 

(colour  reaction  with  iodine  solution),  tests  being 

made    immediately    after    preparation    and    after 

keeping  for  different  periods,  up  to  2i  years  in  some 

cases.     The    results    are    tabulated.     They    show 

clearly  that  there  is  no  definite  relation  between 

the   liquefying   and   saccharifying   powers    of    the 

amylase,  -the  ratio  varying  widely  according  to  the 

experimental  conditions,  and  it  is  concluded  that 

;these  powers  are  due  to  separate  enzymes  (see  this  J., 

1912.    1089).     The  results   are  not  conclusive   in 

regard  to  the  dextrin-forming  power,  which  varies 

mostly  in  accordance  with  the  liquefying  power, 

■but    sometimes    with    the    saccharifying    power. 

Probably  the  dextrin-forming  power  is  a  separate 

unction  of  the  amylase  in  causal  connection  with 

pie  liquefying   and   saccharifying   powers,    but   it 

nay  Vie  a  resultant  of  the  two  iast-named  functions 

mder  conditions  which  have  not  yet  been  deter- 

nined.     An  amylase  preparation  cannot   be  ade- 

luately   characterised   by   determinations   of   any 

bne  of  its  functional  activities,  but  onlv  bv  methods 

i  which  at  least  three  of  its  four  functions  (the 

^arch-precipitating    power   has   been    disregarded 

n  the  present  investigation)  are  taken  into  con- 

ideration.     The  results  obtained  show  that   the 

nedia    commonly    used    for    the    preparation    of 

imylase,     viz.,     water,     alcohols,     acetone,     and 

hloroform,    are    not    the    most    suitable    for    the 


purpose.  Glycerin  at  concentrations  of  from 
20  to  90  %.  but  preferably  50%,  pyridine  solution 
(3%  or  6%).  and  quinoline  water  "are  much  more 
effective  in  preventing  growth  of  micro-organisms 
and  maintaining  intact  the  amylolvtir  power  of 
amylase  preparations  over  long  periods.  Bases, 
both  inorganic  and  organic,  act  favourably  on  tin? 
liquefying  and  dextrin-forming  powers  of  amylase 
but  unfavourably  on  the  saccharifying  po 
Alcohols,  on  the  other  hand,  act  more  injurioush' 
on  the  liquefying  and  dextrin-forming  powers 
and  only  to  a  lesser  extent  on  the  saccharifying 
power.  Ammonium  sulphate,  urea,  and  asparagine 
have  a  favourable  effect  on  the  enzymic  activity 
I  of  the  amylase,  but  are  not  capable  of  preventing 
the  growth  of  micro-organisms. 

Diastase  ;   Independence  of  the  optimum  temper. i 

of  a  of  the  concentration   of  substrate   and 

enzyme.  A.  Compton.  Ann.  Inst.  Pasteur, 
1916.  30,  496—502.  Bull.  Agr.  Intell.,  1916, 
7,  1755. 
Ix  experiments  on  the  action  of  takadiastase  on 
maltose  solutions  of  concentrations  ranging  from 
M  :i0  to  M/5,  the  optimum  temperature  of  hydro- 
lysis, 47°  C,  was  found  to  be  independent  of  the 
concentrations  of  substrate  and  enzyme.  (Cp.  this 
J.,  1914,  977.)— J.  H.  L. 

Tannase  of  Aspergillus  oryzcr.  G.  Kita.  Kogvo- 
Kwagaku-Zasshi  (J.  Chem.  Ind..  Tokyo).  1917. 
20,  134—138. 
Ferxbach  and  Pottevin  (this  J.,  1901,  137)  found 
that  Aspergillus  oryzce  secreted  tannase  when  it 
was  grown  in  a  medium  containing  tannin,  and 
Yanagisawa  has  recently  patented  a  process  for 
utilising  the  tannase  technically  in  distilleries 
using  raw  materials  containing  tannin.  Experi- 
ments by  the  author  showed  that  Aspenjillus  oryz.e 
grows  well  in  a  medium  containing  tannin  (e.ij.. 
2  grms.  of  tannin  in  250  c.c.  of  7-5  %  starch 
solution),  but  the  growth  is  somewhat  impaired  if 
the  tannin  content  be  unduly  high,  e.g.,  in  a  medium 
containing  20  %  of  bran.  A .  oryzce  secretes  tannase 
even  when  grown  in  a  medium  free  from  tannin, 
whereas,  according  to  Fernbach.  this  is  not  the 
case  with  .4.  niger.  The  tannase-activity  increases 
with  the  tannin-content  of  the  culture  medium. 
There  is  a  relation  between  the  starch-saccharifyin-.: 
power  of  koji  and  the  growth  of  A.  oryzce,  and  hen  .- 
there  exists  an  optimum  for  the  saccharification 
of  tannin-containing  material  with  bran-koji 
containing  tannin. 

Enzymes  :     Formation    of  - .     //.     M.    Jacobv. 

Biochem.  Zeits.,  1917,  80,  357 — 363.     (See  this 

J.,  1917.  663.) 
Urease-secretixg  bacteria  were  grown  in  a 
broth  medium,  from  which  sub-cultures  were 
grown  in  Uschinski's  solution  (8  c.c.  of  glycerol. 
1-2  grms.  of  sodium  chloride  and  of  ammonium 
lactate.  0-8  grm.  of  sodium  asparaginate.  0-5  grm. 
of  dipotassium  phosphate,  0-08  grm.  of  magnesium 
sulphate,  and  002  grm.  of  calcium  chloride  dis- 
solved in  200  c.c.  of  water),  and  in  the  same  solution 
with-the  additionof  8  c.c.  of  a  1  %  solution  of  ferrous 
sulphate.  In  the  two  last-named  media  growth 
practically  ceased  after  the  second  generation, 
but  commenced  again  on  addition  of  even  a  small 
quantity  of  the  broth  medium  ;  the  same  holds 
good  in  regard  to  the  formation  of  urease  by  the 
bacteria. 

Tesiilupin;    New  substance.  .  prepared  fro 

beer  yeast.  E.  Moufang  and  A.  Maver.  Allgem. 
Z.  Bierbrau.  u.  Mal/.lal.r..  1917.  45.  19.  Woch. 
Brau.,  1917,  34,  40. 
The  authors,  who  have  previously  drawn  attention 
to  the  decolorising  and  reducing  properties  of 
dead  veast  (see  this  .T..  191:;.  ::■>:::  1915.  11 
claim    to   have  extracted    from   beer   yeast,   by  a 
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method  not  described,  a  substance.  testihipin, 
which  accelerates  fermentation  by  living  or  dead 
yeast,  and  possesses  strong  reducing  powers.  It 
reduces  l-Vhling's  solution  in  the  cold,  potassium 
permanganate  and  phenylhydrazine,  and  decom- 
poses h\  drogen  peroxide."  It  is  capable  of  reducing 
aqueous  solutions  of  "  methylene  blue  "  and  does 
not  lose  its  decolorising  power  on  continued  use. 

—J.  H.  L. 

Wine  yeasts.  B.  Kaiser.  Rev.  Viticulture.  l!Hf>, 
46,  149 — 155,  165—170.  Hull.  Agr.  Intell., 
1917,  8,   1  18  -152. 

The  author  investigated  the  influence  of  addition 
of  1%  (or  in  some  cases  1-7",,)  of  nitrogen,  in  the 
form  of  ammonium  sulphate,  asparagine,  and 
ammonium  phosphate,  on  the  formation  of  esters 
during  the  fermentation  of  sterilised  grape  must 
by  various  wine  yeasts  from  the  Laboratory  of  the 
Agronomic  institute,  viz.,  yeasts  7  (St.  Emilion), 
32  (Langdale.  <  .aid),  88  (Ohambert in).  01  (Musigin  ), 
255  (pointed  Burgundy  yeast),  101  (Folic  blanche 
Cognac  yeast),  and  12  (Sauterne).  In  most  cases 
the  added  nitrogen  increased  the  production  of 
esters,  especially  non-volatile  esters,  but  the  yeasts 
showed  marked  individual  differences  which 
preclude  generalisations.  Ammonium  sulphate 
had  usually  less  effect  than  the  other  forms  of 
nitrogen.  In  ammonium  phosphate  both  the 
nitrogen  and  phosphorus  were  obviously  effective, 
and  powerfully  stimulated  yeast  development  and 
fermentation  ;  in  some  cases  this  sail  doubled  or 
trebled  the  production  of  non- volatile  esters. 

—j.  n.  l. 

Cider  spirit*  ;    Composition   of .     E.   Kayser. 

Bull.     So,-.     Agric.     France.     1916,     262—265. 

Bull.   \gc  Inlell..  1916,  7,  1838—1840.    (See  also 

this  J.,  L917,  cos.) 
APPLE  must  was  fermented  by  Saccharomycea  malt 
Jiislcri  (yeast  153  of  the  "Laboratory  of  the 
Vgronom'ic  Institute),  alone  and  together  with  an 
apiculated  ferment  (yeast  158),  and  the  distillates 
from  the  fermented  liquids  were  analysed.  Fer- 
mentation was  started  at  20'  C.  and  completed, 
in  some  cases  at  26°  0.  and  in  others  at  room 
temperature.  The  distillates  differed  considerably 
from  ordinary  cider  spirits  in  composition, 
their  ester-content  being*  markedly  lower  than 
their  content  of  higher  alcohols  and  not  very 
different  from  their  aldehyde-content.  The  sum 
of  acids,  aldehydes,  furfural,  esters,  and  higher 
alcohols  in  the  distillates  ranged  from  375  to  618 
tiiL'ims.  per  100  c.c  of  alcohol  :  the  higher  values 
were  the  result  of  fermentation  at  26  ('..  the 
lower  and  fluctuating  room  temperature  favouring 
only  the  formation  of  acids.  Addition  of  phos- 
phates before  fermentation  increased  the  pro- 
duction of  all  the  volatile  impurities  at  26  <'.. 
and  the  production  of  aldehydes  at  room  tem- 
perature to  a  very  marked  extent.  The  effecl 
of  the  apiculated  yeast  varied  with  the  tem- 
perature of  fermentation,  but  was  favourable  to 

Maximum  cost  per  lb.  of  hejtose,  oenta   1-0 

Minimum  rest  per  prooi  gall  of  alcohol,  cents       It -6 

the  formation  of  esters  and  aldehydes,  and  un- 
favourable to  the  formation  of  higher  alcohols. 

—J.  H.  L. 

Alcohol  :   Chen ii  proilurtion  of 


,  A.  M.  Hreckler. 
J.   Ind.    K'ng.   (hem..    1017,   9,  612—015. 

The  total  quantity  of  alcohol  produced  in  1911 
in  U.S.A.  was  182,000,000  proof  galls.,  which  was 
equivalent  to  aboul  5%  of  the  total  consumption 

of  petrol,  inn  spirit.     The   hulk   of  this  alcohol   was 

derived  from  grain,  and  it  is  estimated  thai  to 
produce   sufficient    alcohol   to   replace    petroleum 

spirit    as    a    motor    fuel,     lli",,    ol    tie-    total    cereal 

production  or  about  26%  of  the  maize  production 
(U.S.A.)  would  be  necessary.    The  average  price, 


during  the  past  5  years,  of  alcohol  from  maize  has 
been  17-5  cents  per  proof  gall.,  and  this  year 
the  cost  will  be  about  25  cents  per  proof  gall., 
or  45  cents  per  gall,  of  '.Ml'1,,  alcohol.  Tins  cost 
could  not  be  materially  reduced.  The  production 
of  alcohol  on  the  farm  is  only  practicable  in  excep- 
tional cases,  since  cattle  fed  upon  the  distillery 
slop  produce  meat  which  becomes  flabby  when 
kept,  and  must  therefore  be  used  for  immediate 
consumption.  In  1012  the  .Minnesota  Agricul- 
tural Exper.  station  tried  the  experiment  on  a 
large  scale  under  favourable  conditions,  and 
found  that  they  were  unable  to  produce  alcohol 
as  cheaply  as  they  could  buy  it.  Another  source 
of  alcohol  is  "  black  strap  "  molasses,  which  5 
years  ago  was  sold  at  2  cents  per  gall,  at  the 
sugar  house,  but  now  costs  12  to  14  cents  pa 
gall.,  whilst  it  now  contains  less  sugar  .ind  yields 
a  much  lower  proportion  of  alcohol.  Pron) 
black  strap  molasses  of  good  quality  at  5  rents, 
alcohol  could  be  produced  at  about  1«< 
per  proof  gall.,  but  it  is  estimated  that  the  total 
raw  material  available  in  U.S.A.  and  Cuba  would 
produce  only  162,000,000  galls,  of  alcohol  01 
of  the  total  requirements  for  motor  fuel.  Two 
plants  are  engaged  on  the  production  ot  alcohol 
from  sawdust  in  U.S.A.,  but  it  is  questionable 
whether  they  would  continue  to  work  if  it  \\i-v  not 
for  the  present  high  price  of  alcohol.  Sulphite 
liquors  from  pulp  mills  are  a  cheap  source  »\ 
alcohol,  and  at  the  present  time  about  ::  plants 
in  America  are  producing  alcohol  in  tins 
None  of  tin-  present  processes,  however,  i>  entirelj 
satisfactory.  Important  factors  in  the  production 
of  alcohol  from  low-grade  material  are  fuel  and 
water  supply.  In  the  case  of  sulphite  liquor, 
which,  as  concentrated  for  fermentation,  usually 
contains  1  ",,  of  hexose  sugar,  the  resulting  solution 
will  contain  theoretically  2-61%  "f  alcohol,  hut 
in  practice  about  2'2%.  The  theoretical  heat  m 
distillation  per  lb.  of  80°,,  (bv  vol.)  alcohol  from 
such  a  solutionis  4000  B.Th.U.,  or  about  1SO.O0O 
B.Th.U.  per  gall.;  and  for  this  purpose  about 
lb  to  11  lb.  of  a  good  coal  would  be  required, 
which  at  a  cost  of  83.00  per  ton.  would  makf 
the  cost  of  distillation  1-5  to  2-1  cents  per  gall. 
In  like  manner  the-  cost  of  distilling  S0°o  alcohol 
from  sorghum  juice,  containing  15",,  ol  Ii.-misc-. 
would  he  0-  I  to  0-6  cent  per  gall.,  with  coal  at  the 
same  price.  Should  the  mash  require  cooking, 
as,  e.g.,  when  starch  is  present,  the  B.Th.U.  as 
calculated  for  the  distillation  may  be  multiplied 
by  the  factor  2-5,  whilst  the-  fuel  required  for 
pumping,  etc..  in  a  grain  distillery  is  about  50". , 
of  the  total  quantity  used.  The  amount  ot 
required  to  condense  100  galls,  of  80  ',,  alcohol 
and  to  cool  it  to  85  F.  (2!i  C.)  will  !>.-  from  900 
galls,  at  55°  P.  (13  C.)  to  1250  galls,  a;  SO  I'. 
(27  ('.).  Assuming  the  liquid  as  prepared  b"- 
fermentation  to  contain  Hi",,  of  fermentable 
matter,  the  following  table  shows  tin-  maximum 
permissible  cost  per  lb.  of  fermentable-  matter  f"> 
producing  alcohol  of  any  given  cost  per  prod 
gall.,  allowing  a  yield  of  85%  : — 
1-2  1-4  1-8  1-8  20  2-2  2-4  2-6  2-8  3-0 
11-2     12-6      14-2      15-7      ITS      187     20-2      His      -:i  :i     -** 

— C.  A.  M. 

Utilisation  oj  the  fertiliser  constituents  contained  in 

tune  imitnssi  s  [unit  e! misses],      ('loss  and   Harris. 
Sec  XVI. 

Experiments    on    the    preparation    of    home-mail 

rennet.      Todd  and  Cornish.      See  XIXa. 

Experiments  with  pepsin  to  replace  rennet,     st.-uart. 
Sa    XIX  \. 

Proportion  of  la'vitlose  in  apple  juice.     F.oi 
XIXa, 

Constitution    of   amygdalin.     Bau.     Sei    XX. 
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Identification    of    alcohols.     Reid.     See    XX. 

Patents. 

Yeast  ;    Process  for  the  treatment  of  .     J.   A. 

Stevenson.  Burton-on-Trent.  Eng.  Pat.  106,531, 
May  25.  1916.     (Appl.  No.  7465  of  1916.) 

Yeast,  particularly  brewers'  yeast,  is  mixed  in 
fine  suspension  with  a  large  volume  of  water  ; 
any  free  acid  is  neutralised  by  the  addition  of 
sodium  carbonate  or  bicarbonate.  The  liquid 
mixture  is  strained  and  treated  with  sodium 
chloride  in  order  to  increase  the  density  of  the 
liquid  and  facilitate  the  separation  of  the  heavy 
impurities  from  the  yeast.  When  the  solids  have 
settled,  the  supernatant  liquid  is  drawn  off  in  such 
a  way  as  to  avoid  disturbing  the  sediment,  e.g.,  by 
arranging  a  discharge  pipe  a  certain  distance  above 
the  bottom  of  the  vat.  The  process  of  stratification 
may  be  repeated  in  two  or  three  successive  recept- 
acles. In  one  of  the  latter  a  solution  of  formalde- 
hyde and  calcium  carbonate  may  be  added  to 
precipitate  the  tannin  and  eliminate  or  reduce  the 
colouring  matter.  In  another  receptacle  the 
liquid  is  treated  with  oxygen  either  by  electrolysis 
or  otherwise  and  the  yeast  is  finally  separated 
from  the  suspension.  A  yeast  suitable  for  bakers' 
use  may  be  prepared  by  blending  35 — 40  %  of 
treated  brewers'  yeast  with  65 — 60%  of  distillers' 
yeast. — J.  F.  B. 

Beer,  etc.  ;  Manufacture  of  dry  extracts  of .     H. 

Heuser.     Chicago,     111.     U.S.     Pat.     1.228,917, 
June  5,  1917.     Date  of  appl.,  Dec.  20,  1916. 

Extracts  which  can  be  converted  into  beverages 
of  low  alcohol-content  by  dilution  with  water,  are 
claimed,  containing  dry  extract  of  a  fermented 
beverage,  dry  fermentable  carbohydrates,  and 
dry  living  yeast. — J.  H.  L. 

Yoghurt    beer  ;    Process    of    producing  .     W. 

Henneberg.  Berlin.     U.S.  Pat.  1 ,228, 916,  June  5, 
1917.     Date  of  appl.,  Apr.  27,  1914. 

See  Fr.  Pat.  472,483  of  1914  ;    this  J.,  1915,  505. 

Process  for  obtaining  a  neutral  non-drying  adhesive 
[from  waste  products  of  bretceries).  Ger.  Pat. 
297, 1S6.     See  XV. 


XIXA.— FOODS. 

Rennet  ;    Experiments  on  the  preparation  of  home- 
made   .     A.  Todd  and  E.  C.  V.  Cornish.     J. 

Board  Agrk.,  1917,  24,307—312. 

By  slightly  varying  the  conditions  of  preparation 
given  previously  (this  J.,  1916,  1077),  rennet 
extracts  may  be  prepared  having  a  strength 
approximating  to  that  of  the  usual  commercial 
extract.  Fifteen  split  and  washed  veils  are  placed 
in  one  gall,  of  brine  containing  2  oz.  of  boric  acid  ; 
after  about  10  days  the  liquid  is  separated,  the 
I  mucous  membrane  is  scraped  off  the  veils  and 
returned  to  the  liqiud,  whilst  the  veils  are  placed 
in  0-5  gall,  of  fresh  brine.  The  first  steep  is  tested 
from  time  to  time  until  it  attains  a  suitable  strength, 
then  filtered  and  stored  in  a  dark  place.  The 
second  steep  yields  a  weaker  extract.  The  strength 
of  the  extract  frequently  increases  during  storage, 
whilst  the  number  of  lactose-fermenting  organisms 
present  decreases. — W.  P.  S. 

Pepsin  ;    Experiments  with  to  replace  rennet. 

D.    W.    Steuart.     J.    Board    Agric,    1917,    24, 

313—315. 
I'Vuther  experiments  (see  this  J.,  1917,  664)  with 
pepsin  as  a  substitute  for  rennet  showed  that 
pepsin  is  much  more  sensitive  to  slight  differences 
in  the  ripeness  of  the  milk  than  is  rennet.  One  oz. 
of  soluble  pepsin  powder  (1  to  3000)  will  coagulate 
300  galls,  of  well-ripened  milk,  but  only  75  galls,  of 
fresh  milk.— W.  P.  S. 


Plums  ;   Consenting  surplus by  drying.     J.  V. 

Eyre  and   S.   T.   Parkinson.     J.   Board  Agric, 

1917,  24,  275—287. 
All  large  plums  may  be  dried  successfully  at  70°  to 
80°  C,  either  in  a  current  of  hot  air  or  in  a  vacuum 
apparatus  ;  about  25  hours  is  required  for  the 
drying  in  hot  air  and  18  hours  in  the  vacuum 
process.  Preliminary  treatments,  such  as  steaming, 
pricking,  and  exposure  to  chloroform  vapour, 
decrease  the  time  of  drying,  but  the  plums  require 
sul 'sequent  treatment  in  order  to  improve  their 
texture.  The  best  results  are  obtained  by  treating 
the  plums  with  chloroform  vapour,  then  drying 
them,  and  heating  them  in  a  closed  vessel  with  a 
limited  quantity  of  steam  for  a  few  hours.  No 
appreciable  advantage  is  gained  by  immersing  the 
plums  in  1  %  sodium  carbonate  solution  before 
drying.— W.  P.  S. 

Lcrvulose    in     ai/ple    juice  ;      Proportion     of . 

J.  R.  Eoff,  kin.     J.  Ind.  Eng.  Ch.  m..  1917,  9, 

587 — 588. 
The  juice  was  expressed  from  15  varieties  of 
American  and  five  varieties  of  French  apples  ripe 
for  market.  The  juice  from  the  American  apples 
contained  from  7-9  to  120%  of  sugars,  com- 
prising from  7-6  to  31-2  %  of  sucrose,  52-5  to 
74-7%  of  laevulose,  and  50  to  37-6%  of  dextrose. 
In  the  case  of  the  French  apples  the  juice 
contained  from  91  to  13-8%  of  sugars,  consisting 
of  sucrose  2-1  to  29-5%  :  lawulose  58-2  to  74-2%  ; 
and  dextrose  12-3  to  23-7%.  In  every  instance 
the  amount  of  Uevulose  exceeded  the  combined 
amounts  of  the  other  sxigars  present. — C.  A.  M. 

Fish  ;     New   freezing   process  for   preserving . 

E.  Kallert.  Z.  Fleisch  und  Milchhygiene, 
Berlin,  1916,  26,  353 — 355.  Bull.  Agric.  lntell. 
1917,  8,  627—628. 
The  fish  are  first  refrigerated  in  ice-cold  water, 
and  are  then  transferred  to  a  salt  solution  which 
is  far  from  being  saturated  at  the  temperature 
(  — 15°  G.)  at  which  the  process  is  carried  out. 
Such  a  solution  cannot  lose  salt  to  the  fish,  but 
will  rather  absorb  more  salt.  A  minimum 
quantity  of  salt  thus  penetrates  the  skin  and 
subjacent  flesh,  which  were  found  to  contain 
0-24  to  012°,,  NaCl  as  against  0-1%  of  natural 
salt  content.  In  a  basm  of  2  cub.  metres  capacity 
197  cwt.  of  fish  can  be  frozen  in  21  hrs.  The  fish 
should  be  kept  at  —  1"  C.  until  required   for  use. 

— E.  W.  L. 

Kinetics  of  the  formation  of  furfural  from  arabinose. 
Kremann    and    Klein.       See  XVI 1. 


Patents. 


W.   J.   Mcllersh- 


Bread  ;     Manufacture   of — - 

Jackson,    London.       From    Ward    Baking    Co.. 

New  York.     Eng.  Pat.   106,720,  Aug.  9,   1916. 

(Appl.  No.  11,269  of  1916.) 
Dough  is  placed  in  a  mixer  with  revolving  arms 
and  adapted  to  withstand  high  pressure.  Com- 
pressed oxygen  is  pumped  in  at  a  pressure  of  80  lb. 
per  sq.  in."  for  3  mins.,  or  compressed  ak  (80  lb. 
per  sq.  ihA  for  10  mins.,  or  ak  at  a  pressure  of 
20  lb.  for  20  mins.  Subsequently  the  dough  is 
fermented.  The  bread  obtained  is  improved  in 
whiteness.  Only  50%  of  the  usual  amount  of  yeast 
is  required,  and  there  is  a  saving  of  sugar  amount- 
ing to  1  %  of  the  weight  of  the  flour  in  the  dough. 

— —  J  .    11.    J  • 

Drying    [fruits    and    vegetables];     Apparatus   and 

process  for .     O.   Q.   Beckworth  and   <  > .   •• 

Ilobson,  Seattle.  Wash.  U.S.  Pat.  1,228  283, 
May  29,  1917.  Date  of  appl..  May  11,  l»lo- 
The  material  is  placed  on  supports  in  a  chamber 
and  is  heated  to  a  temperature  below  that  at 
which  haimful  chemical  change  takes  place,  Dj 
circulating    a    moist    drying    medium    around    the 
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oris.  The  heating  is  continued  by  radiation 
from  radiators  Gxed  at  various  points  on  the 
walls  of  the  chamber  and  heated  from  outside. 
A  .in  nut  of  air  i-  circulated  through  the  materials, 
.nul  the  moister  air  is  removed  from  the  upper 
..i   the-  chamber. — W.H.C. 

Coffc    product   (nul   method  of  making   the  same. 
W.  .1.   Ewing,   Holaml  Tail.   Md.,  Assignor  to 
The  Coffee   Products  Co.     U.S.   Pat.   1,229,052, 
June  :..  1917.    Date  of  appl.,  Dec.  22,  1916. 
Roasted  pulverised  coffee  is  treated  with  super- 
heated water  in  a  closed  vessel  to  form  a  liquid 
extract,   which   is   concentrated   to   a    syrup.    A 
email  percentage  of  water-soluble  tapioca  starch 

is   added,   and   the  mixture  is  dried. — J.1I..1. 

c  'reamt  ry  sewage  :  Separation  of  casein  and  albumin 
in, m-  .  <•.  Khrill,  Blackrock,  and T.  Kiersey, 
Vssignor  to  Ebrill'a  Process,  Ltd..  Dublin, 
inland.       l.S.    l'at.    1,229,919,    June    12,    1917. 

Pate  of  appl.,  Dec.  I.  1916. 
Si  •    Bng.  Tat.  18,023  of  1915  ;    this  J.,  1917,  160. 

Apparatus  for  drying  fruit,  vegetables,  herbs. 
hemieals,  powders,  seeds,  minerals,  and  the  like. 
(ne.  Mat.  106,549.    See  1. 

Proi  ess  for  the  treatment  of  yeast.   Eng.  Pat.  106,531. 
See  XVIII. 


XIXB.    WATER  PURIFICATION ; 
SANITATION. 

Nitrates   [in   water'];    Determination   of  in   the 

presence  of  chlorides.     W.  F.  Geiicke'.     J.  Ind. 
Bng.  Chem.,  1917.  9,  585 — 586. 

The  loss   of  nitrates  caused  by   the  presence   of 
chlorides  in  the  colorimetric  method  with  phenol- 
disulphonie  acid,  occurs  when  the  reagent  is  added 
to  the  residue  from  the  evaporated  solution.     Com- 
plete evaporation  of  the  solution  may  be  obviated 
by  adding  sulphuric  acid  to  the  aqueous  solution. 
About  50  e.c.   of  the  solution  (containing   1   to  ."> 
parts  of  nitrate  per  million)  is  treated  with  l-fi  e.c. 
i  i    strong  sulphuric   acid,   with   constant  stirring, 
and  then  with  2  e.c.  of  the  phenoldisulphonic  acid 
reagent,  and  the  liquid  is  concentrated  first  on  the 
water-bath  and  finally  at   a  temperature  not  ex- 
ceeding 70    ('..  to  a  quantity  of  0  or  7  to  12  or  14 
according  to  flu;  amount  of  nitrate  present. 
When   concentrated    to   the    necessary    degree    the 
liquid  will  be  of  a  pale  yellow  colour  ;   it  should  not 
be  dark  in  colour  or  turbid.      It  is  then  diluted  with 
about  50  e.c.  of  water,  neutralised  with  alkali  (care 
being   taken   to   avoid   an  excessive  rise   of   tem- 
,  erasure),  and  the  colour  compared  with  that  of  a 
standard   solution,    which   may    have   been   made 
.i    by  the  old  method  of  total  evaporation  to 
.  •  5  ness  before;  the  addition  of  the  reagents,  or  by 
the  modified  method  described  above. — C.  A.  M. 

Nitrates  in  waters  rich  in  magnesium  salts;  Deter- 

mination  of  by   the    phenolsulphonic    acid 

method.      M.   S.   Nichols.     J.   Ind.   Bag.   (hem.. 
1917,  9,  5S((— ;,s7. 

us    neutralising    the    excess    of    phenolsulphonic 
..i.  hydroxides  of  iron  and  magnesium  are  pre- 

ipitated,    and    must     he    separated    by    filtration 

efore   the   colorimetric   comparison    can   be    made. 

In  the  absence  of  iron  hydroxide  filtration  may  he 

obviated  bj  adding  a  sufficient  quantity  of  an 
.  mmonium  sal;  to  keep  the  magnesium  in  solution. 
ammonia  has  been  used  for  t  he  neutralisation, 
5  ...  of  a  saturated  solution  of  ammonium  chloride 
will  keep  ill  solution  the  amount  of  magnesium 
present  in  20  to  50  e.c.  of  most  waters,  hut  if 
-.  dium  or  potassium  hydroxide  has  been  used, 
a   larger   quantity  of  the  ammonium  salt  will  be 


required,  according  to  the  amount  of  alkali  used 
in  excess.  The  ammonium  salt  is  added  after 
the  neutralisation  and  before  the  final  dilution. 

— t'.  A.  M. 


Dil  ■  "'.  <  'in" 


of     tannery     wastes. 
Buswell.     See  XV. 

Patents. 


Strontium  ami  lithium  :    Determination  of tit 

water,     s.    1>.    Averitt.     J.    Ind.    Eng.    them., 
1917,  9,584—585. 

Strontium. — The  weighed  oxides  of  calcium  and 
strontium,  as  obtained  in  the  official  method  of 
the  Assoc.  Off.  Agric  Chemists  (U.S.A.),  are 
dissolved  in  hydrochloric  acid,  and  reprecipitated 
as  oxalates.  The  precipitate  is  separated,  washed 
with  0'5%  ammonium  oxalate  solution,  and 
finally  with  three  successive  portions  of  •"  >.r.  of 
idle!  water,  and  titrated  with  jV/10  potassium 
permanganate  solution.  The  amount  of  oxides 
taken  for  the  titration  should  not  exi  eed  ahout 
0-03  grin.  The  amount  of  strontium  oxide  may 
then  be  calculated  by  means  of  the  equation: 
W— CaO  equivalent  of  permanganate  titration 
multiplied  by  2179=!SrO,  where  W  — weighl  oi 
CaO  and  SrO. 

Lithium. — The  weighed  chlorides  of  sodium, 
potassium,  and  lithium,  as  obtained  in  the  official 
(Gooch)  method,  are  dissolved  in  water,  and 
aliquot  portions  are  used  for  the  determination 
of  the  potassium  (and  hence  of  the  KC1),  and  "i 
the  total  chlorine.  The  weight  of  LiCl  m ■>'  then 
be  found  as  follows  :— Nail  equivalent  of  total 
chlorine— CI  in  KC1- (total  weight  of  mi 
chlorides- KC1)  multiplied  by  2-64  =LiCl.  Ac- 
curate results  were  obtained  in  the  determination 
of  strontium  and  lithium  in  test  solutions  by  these 
methods.— C.  A.  M. 

Sterilisation  of  liquids  in  thin  layers.    II.  St;.s.-ano. 

Comptes    rend..    1917.    165,    41 — 43. 
The  liquid  is  forced  by  the  uniform  pressure  ol  a 
compressed  inert  gas,  such  as  nitrogen,  through  ■ 
heating  vat  formed  by  two  plane  metallic  surfi 
separated  by  a  paper  frame  at  a  distance  of  ahout 
0-01   mm.     In    this    way    the   liquid    is    raised  to 
the  desired  temperature  as  rapidly  and  regular!) 
as    possible,   and   after   a    ver>    short    interval  « 
heating   is   rapidly   cooled.     The   short    period  of 
exposure  to  the  heat    enables  bactericidal  i  hanges 
to   be   brought    about    in   milk   or  in   ser 
toxins,    without    causing    chemical    decomposition 
]    of  the  main  organic  constituents. — J.  N.  P. 


Jackson     and 


[Water]  fillers;  Outlet  or  extraction  pipes  of 

J.  J.  Lassen  and  V.  F.  lljort.  London.  Bng. 
l'at.  106,512,  Mar.  21  and  Mav  12,  1910.  (Appl. 
Nos.   11  S3  and  0797  of  1910.) 

In   extraction  or  outlet   pipes  for  tillers,  a  henu- 
spherical    cup    is    mounted    on    the    pipe    in    the 
filtering     chamber     and     communicates     with    I 
through'  an    opening    in    the    bottom.     The   COT 
carries  radial  arms  projecting  outwards  levi  1  w:t 
the  top,  and  a  perforated  metal  disc  larger  thai- 
the  cup  is  laid  on  the  top.     The  whole 
l.v  a  conical  hood  so  that   sand  or  other  fi 
medium     is    diverted    away    from    the    i 
disc    and    the    discharged    liquid    passes    upward 
through   tlie  annular  pari    of   the   perioral 
and  then  downward  through  the  central  ] 
through  the  cup  into  the  extraction  pipe.      In  •' 
modification,  the  cup  mav  be  replaced  !>\  a  trough 
and  the  hood  max    project   over  one  or  both 
or  two  separate  hoods  maj    he  used   meeting  •• 
the  centre.      In  another  modification,  the  trougl 
i  .    formed  by   ridges  projei  ting  upward  frW 
the  bottom  of  the  filtering  i  haml  er.-  VS 
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TFai'er  ;  Apparatus  for  the  softening  and  purification 

of .      [Cleansing    filtering    material.]     J.    J. 

Lassen  and  V.  F.Hjort,  London.  Eng.  Pat. 
106.514.  Mar  30  and  May  12.  1916.  (Appl. 
Nos.  4694  and  6798  of  1916".) 

Filtering  material  which  has  been  used  for 
filtering  water  after  this  has  been  softened  by 
treatment  with  lime.  etc..  is  cleansed  by  increasing 
the  flow  of  water  through  the  material  and  agitating 
by  a  current  of  air  or  steam,  or  both.  Various 
arrangements  are  described  for  carrying  out  the 
process. — W.  P.  S. 

Sterilisation  of  liquids  by  ozotte  ;  Apparatus  for . 

J.  Steynis,  Bay  Shore,  X.Y..  Assignor  to  Stevnis 
Ozone  Co.  U.S.  Pat.  1.228,712,  June  5,  1917. 
Date  of  appl..  Nov.  24.  1914. 

The  apparatus  consists  of  a  mixing  tank  into 
which  liquid  is  injected  with  a  rotatory  movement. 
Gas  is  also  supplied  to  the  injector,  and  a  safety 
reservoir  is  provided  to  prevent  liquid  from 
entering  the  gas  supply  in  case  of  a  failure  in  the 
means  for  supplying  the  liquid. — J.  H.  J. 

Silver  compound  of  the  acridin  series  [disinfectant] 
and  a  process  of  making  same.  P.  Hussy  and 
M.  Hartmann,  Assignors  to  Soc.  of  Chem.  Ind. 
in  Basle.  Switzerland.  U.S.  Pat.  1,227,624, 
May  29,  1917.     Date  of  appl.,  Jan.  23,  19.17. 

Compounds  of  value  as  disinfectants  are  obtained 
by  the  action  of  a  soluble  silver  salt,  in  presence 
of  a  solvent,  on  acridine  dyestuffs  which  may  be 
alkylated  at  the  acridine  nitrogen.  Special  claim 
is  made  for  the  silver  compound  of  2-7-dimethyl- 
3.6-diamino-acridine.  methylated  at  the  acridine 
nitrogen.  It  is  a  brownish-red  powder,  forming 
coloured  solutions  in  water,  alcohol,  acetone,  ethyl 
acetate,  acetic  acid,  and  sulphuric  acid.  It  acts 
as  a  disinfectant  in  solutions  of  great  dilution, 
strongly  checking  the  growth  of  bacteria,  especially 
streptococci  and  splenitis  bacilli. — J.  H.  J. 

Water,   sewage   and   the    like;    Treatment   of - 


S.  H.  Menzies,  London.  Eng.  Pat.  106.914, 
Sept.  1,  1916.     (Appl.  No.  12,401  of  1916.) 

Chlorine  gas  under  pressure  is  allowed  to  diffuse 
through  plates  of  spongy  carborundum  into  the 
liquid  flowing  along  a  pipe.  The  excess  of  chlorine 
is  removed  farther  along  the  pipe  by  sulphur 
dioxide  gas  diffusing  into  the  liquid,  in  a  similar 
manner.  To  oxygenate  the  liquid  and  to  remove 
excess  of  sulphur  dioxide,  the  liquid  is  passed 
through  a  filter  containing  manganese  zeolite, 
activation  of  the  zeolite  being  effected  by  the 
sulphur  dioxide  present. — J.  H.  J. 

Water,    sewage,    and    the    like  :    Treatment    of . 

S.  H.  Menzies,  London.  U.S.  Pat.  1.229.305, 
June  12.  1917.     Date  of  appl..  Sept.  27,  1916. 

See  Eng.  Pat.  106,914  of  1916  :  preceding. 

Sterilising     liquids  ;    Process    of .  J.     Merie, 

Taris.  '  U.S.  Pat.  1,230.751,  June  19,  1917. 
Date  of  appl..  Apr.  17.  1914. 

See  Eng.  Pat.  9495  of  1911;  this  J.,  1915,  448. 
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Amygdalin  ;  Constitution  of .  A.  Bau.  Bio- 
chem. Zeits.,  1917,  80,  159—162. 
Experiments  on  the  decomposition  of  amygdalin 
by  Saccharomyccs  Ludwigii  Hansen,  which  does 
not  secrete  maltase,  were  undertaken  to  gain  an 
insight  into  the  nature  of  the  sugar  component  of 
amygdalin.  Tests  by  Kluijver's  method  (Biochem. 
Suikerbepalingen.  Leyden.  1014).  in  wbich  the 
dextrose  is  estimated  from  the  volume  of  carbon 


dioxide  formed  by  fermentation,  indicated  that 
in  3%  solution  the  amount  of  dextrose  formed 
corresponds  to  the  decomposition  of  over  54  °0  of 
tin-  glusocide.  In  experiments  with  larger  quant- 
ities of  the  glucoside,  also  in  3%  solution,  the 
formation  of  hydrocyanic  acid  was  demonstrated 
in  quantity  equivalent  to  the  decomposition  of  a 
little  over  2  °0  of  the  glucoside  into  hydrocyanic 
acid,  benzaldehyde,  and  dextrose.  These  results 
indicate  that  the  yeast  contains  another  enzyme. 
amvgdalase.  in  addition  to  emulsin  (see  Caldwell 
and  Courtauld,  this  J.,  1907,  885),  and  that 
amygdalin  does  not  contain  a  maltose  group 
(compare  Fischer,  this  J.,  1895,  877)  but  another 
disaccharide  which  vields  2  mols.  of  dextro-i- 
(see  Auld,  this  J.,  1907,  437). 

Silver    salt-proteins     compound.  Changes     in     the 

physical  condition  of  colloids.  XXI.     W.   Pauli 

and    J.    Matula.     Biochem.  Zeits.,     1917.     80. 
187—210. 

Solutions  of  glutin  (purified  gelatin)  and  albumin 
were  treated  with  silver  nitrate  and  the  amount  of 
silver  fixed  by  the  protein  was  determined  by 
electrometric  and  electrical  conductivity  measure- 
ments. In  both  cases  the  amount  of  silver  fixed 
increased  with  the  concentration  of  the  silver 
nitrate  (at  first  rapidly  and  then  slowly  in  the 
case  of  glutin)  until  a  constant  value  was  attained  : 
the  maximum  quantity  of  silver  combined  with 
1  gim.  of  the  protein  was  about  2-3x10-*  grm.- 
equivalent  for  glutin  and  5  x  10_*  for  albumin. 
Similar  results  were  obtained  when  casein  was 
suspended  in  silver  nitrate  solution.  The  silver- 
salt  glutin  compound  yields  unaltered  glutin  when 
subjected  to  prolonged  dialysis,  and  both  it  and 
the  albumin  compound  migrate  to  the  anode  under 
the  influence  of  an  electric  current,  whilst  com- 
pounds of  proteins  with  salts  of  heavy  metal*  such 
as  iron,  chromium,  etc.,  migrate  to  the  cathode. 
The  silver  can  be  partially  displaced  from  the 
complexes  by  treatment  with  alkali  or  alkaline- 
earth  salts,  an  equilibrium  being  established. 
Comparison  with  previous  results  indicates  that  in 
the  compounds  of  proteins  with  alkali,  alkaline- 
earth,  and  silver  salts,  the  anion  and  cation  of 
the  salt  are  fixed  in  equivalent  quantities.  The 
coagulation  of  albumin  by  heat  is  retarded  or 
inhibited  in  presence  of  silver  nitrate. 

Alpinia    nutans,    Boscoc ;    Volatile   constituents   of 

leaves  of .     K.  Kafuku.     Kogvo-Kwasaku- 

Zasshi  (J.  Chem.  Ind..  Tokyo),  1917.  20,  349— 
353. 
The  leaves  of  Alpinia  nutans,  Roscoe,  contain 
0053%  of  a  volatile  oil  of  sp.  gr.  0-9301  at  19'  C., 
«2B°  =1-4750,  aD(100  mm.)  =  T-38-4".  saponification 
value  9-88,  saponification  value  after  acetylation 
36-1.  The  chief  constituents  of  the  oil  are  d- 
eamphor  (more  than  30°o)  and  rf-camphane  (17%). 
Other  constituents  are  cineol  and  an  ester  of 
cinnamic  acid,  and  probably  limonene,  a  sesqui- 
terpene, and  a  high-boiling  phenol. 


Oil  of  wine  :  Hearu 


I?.  Kremann.    Monatsh. 

Chem.,  1917.  38.  53—62.     J.  Chem.  Soc.  1917, 

112,  i..  314. 
When  2-5  parts  of  concentrated  sulphuric  a<  id 
and  1  part  of  ethyl  alcohol  are  distilled  on  a  sand- 
bath,  a  product  is  obtained  which  settles  into  two 
layers.  The  lower  layer  is  a  yellow,  oily  liquid. 
formerly  teimed  heavy  oil  of  wine.  This  consists 
mainlv'of  ethyl  sulphate,  but  contains  a  small 
quantity  (■">"  ,)  of  unsaturated  hydrocarbons  oi  the 
olefine  series.  On  shaking  with  waim  water,  the 
whole  of  the  ethyl  sulphate  is  hydrolysed  to  ethyl 
hydrogen  sulphate,  which  passes  into  solution, 
whereas  the  hydrocarbons  remain  undissolved. 
The  hydrocarbon  oil,  after  drying,  boiled  at 
280'  (.'.'and  had  sp.  gr.  0-921.  On  keeping,  a  sobd, 
crystalline  substance   separated,  of  sp.  gr.  U    •    - 
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m.pt.  100  ('.,  b.pt.  260°  C.j  this  also  is  an 
oleffne.  Molecular  weight  determinations  by  the 
cryoscopic  method  (in  acetic  acid)  and  by  the 
ebullioscopic  method  fin  ether)  Bhowed  that  the 
liquid  hydrocarbon  lias  a  mean  molecular  weight 
el'  224,  corresponding  to  C„H,,.  Experiments  on 
tin'    hydrolysia   of    the   crude   ethyl    sulphate   in 

aqueous,   acid,   and   alkaline   solutions,   led   to   the 

conclusion  thai  the  crude  ethyl  sulphate  prepared 
as  above  is  not  a  mixture  of  ethyl  sulphate  and 
unsaturated  hydrocarbons,  hut  rather  a  mixture  of 
ethyl  sulphate  and  a  compound  of  ethyl  sulphate 
with  the  unsaturated  hydrocarbons. 

Acetone;  Compounds  of  calcium  chloride  and . 

L.  s.  Bagster.     Chem.  Soc.  Trans.,  1017,   111, 

194-  c:. 
Acetone,  dried  by  several  successive  quantities 
of  dehydrated  calcium  chloride,  has  been  .shown 
to  combine  with  the  latter  substance,  forming 
CaCl.,2C,H(0,  and  by  placing  this  in  an  exhausted 
vessel  connected  to  a  pump,  the  compound 
t'at'!j,('3II,0  is  formed.  Analyses  and  determina- 
tions of  the  vapour  pressures  have  confirmed  the 
existence  of  these  suhstancesas  definite  compounds, 
which  are  stable  up  to  130°  C— B.  N. 

Cak'ium    (ih/ccrophosphate.     J.    F.    Couch.     Amer. 

.1.'  l'harm..  1917,  89,  243—251. 
Commercial  calcium  glycerophosphate  is  essen- 
tially a  mixture  of  isomeric  a-  and  p-calcium 
glycerophosphates,  the  isomerism  being  that  of 
substituted  propyl  and  isopropyl  groups.  The 
solubility  of  the  compound  in  water  at  25°  C.  is 
1  in  31-6  parts,  hut  is  decreased  by  the  presence 
of  alcohol,  glycerol,  or  sodium  glycerophosphate, 
the  solubility  in  12  °0  alcohol  being  1  in  66-6. 
Lactic,  citric,  and  phosphoric  acids,  and  sodium 
citrate  increase  the  solubility  even  in  the  presence 
of  alcohol  or  glycerol,  but  the  compound  undergoes 
hydrolysis  by  the  action  of  the  acids.  Alcohol 
and  glycerol  retard  the  hydrolysis,  hut  the  use  of 
acids  in  order  to  increase  the  solubility  of  the 
compound  is  undesirable.  Many  compound  mix- 
tures of  glycerophosphates  contain  quinine,  and 
weak  organic  acids  produce  an  intramolecular 
change  in  the  quinine  with  the  production  of 
quinotoxine,  a  highly  poisonous  ketone. — \Y.  P.  S. 

Cyanamide :     Constitution    of   .     E.    Colson. 

Chem.  Soc.  Trans.,  1917,  111,554—501. 
Two   possiblo   structural   formula?  have  been  sug- 

■d  for  cyanamide  :  the  normal  formula 
-NM'XH,  and  the  carhodi-imide  formula 
-Ml  C:NH.  The  constitution  of  the  dialkyl- 
amides  has  been  clearly  established  and  the  author 
has  studied  the  refractometric  constants  of 
cyanamide  in  comparison  with  those  of  its  dialkyl 
derivatives  on  the  one  hand  and  of  carbodi- 
propylimide  en  the  other.  The  values  obtained 
for  the  (  \  .  group  in  cyanamide  and  three  of  its 
alky]  derivatives  were  found  to  agree  very  well 
with  the  calculations  made  from  Kisenlohr's 
atomic  refractivites,  and  since  the  dialkyl  cyan- 
amides  are  known  to  have  the  constitution 
NiC-NBj,  it  follows  that  cyanamide  possesses 
a    similar    structure. — J.  F.  B." 


Alcohols;     Identification    of 
J.  Amer.  Chem.  Soc.,   191' 


E.    E.    Reid. 


39,  1249—1256. 
WHEN  alcohols  are  heated  witli  phthalic  anhydride 
the  corresponding  acid  phthalic  esters  are  ob- 
tained and  tin-  sodium  salts  of  these  esters,  on 
heatinu  with  p-nitrobenzy]  bromide,  give  mixed 
phthalic  esters  which  may  be  used  for  the  identi- 
fication of  the  alcohols,  sin.e  they  have  definite 
melting  points.  About  I  grm.  of'  the  alcohol  is 
heated  for  1  hour  with  1  grm.  of  phthalic  anhy- 
dride, primary  alcohols  being  heated  in  a  sealed 
tube  at  Inn  ('..  and  secondary  alcohols  in  an  open 
tube  at  1403  C  ;    the  mixture" is  then  diluted  wit  h 


water,  rendered  alkaline  with  sodium  hydroxide, 
and  shaken  with  ether.  The  aqueous  layer  is 
separated,  evaporated  to  dryness,  and  the  residue 
is  boiled  for  1  hour  under  a  reflex  condenser  with 
5  e.e.  of  water.  10  c.c.  of  95%  alcohol,  and  1  grm. 
of  p-nitrobenzy  1  bromide;    the  product  obtained 

is  renystallUed  from  63%  alcohol,  and  its  ru.  pt . 
determined.  The  following  mixed  phthalatcs 
have  been  prepared  and  their  m.  pts.  are  given  : — 
Methyl  p-mtrobenzy]  phthalate,  105-7  C.  ;  ethyl 
p-nitrobenzyl  phthalate,  80  <'.  ;  propyl  p-nitro- 
benzy] phthalate,  53-0°  (\  ;  isopropyl  p-nitro- 
benzyl  phthalate,  74°  ('.  ;  allyl  p-nitrobenzyl 
phthalate,  61-5  ('.  ;  n-butyl  p-nitrobenzyl 
phthalate.  62-0  ('. :  n-octyl  p-nitrobenzyl 
phthalate,  11  o  C. ;  benzyl  p-nitrouenzylphtha- 
late.  83-0  ('.  ;  phenylethyl  p-nitrobenzy]  phtha- 
late, 84-3  ('.  ;  bornyl  p-nitrobenzy]  phthalate. 
100'  ('.  :  isobornyl  p-nitrobenzy]  phthalate.  87  I  . 
The  method  may  be  used  for  the  detection  of 
methyl  alcohol  in  the  presence  of  ethyl  alcohol, 
ethyl  alcohol  in  admixture  with  ethyl  benzoate 
or  menthol,  and  borneol  in  camphor. — W.  1'.  S. 

Bismuth  acetate.     Salkowski.     See  VII. 

Oxidisibility    values    of   fats    iised    in     medicine. 
Issoglio.     Sec   XII. 

Course  of  the  reaction  which  takes  place  tehen  higher 
unsaturated  fatty  acids  arc  fused  with  potassium 
hydroxide.     Eckert.     See  XII. 

Patents. 

I' reus    or    thioureas     of    the    naphthalene    series; 

Manufacture  of .     P.  A.  Newton,   London. 

From    Farbenfabr.    vorm.    F.    Bayer    und    CoJ 

Lev  erkusen,  Germans.      Eng.  Pat.  20.192,  Sept. 

25,  1914. 
Ureas  and  thioureas  are  prepared  from  : — (1) 
1.8-aminonaphtholsulphonic  acids  by  the  action  of 
nitroaiyli  lefinic  carboxylic  acid  chlorides,  chli  r 
o"  nitmxyl  fatly  acids,  nitronaphthoyl  chlorides, 
or  nitronapht halene  sulphochlorides,  and,  after 
reduction  of  the  nitro-group,  treatment  with 
phosgene  for  the  introduction  of  the  rarbonyl 
group;  (2)  from  naphthylaminesulphonie  acids 
by  the  action  of  aromatic  nitroacidylhalogenides, 
completing  the  process  as  before;  and  (3)  from 
naphthylaminesulphonie  acids  or  aminonaphthol 
sulphonic  acids  by  the  action  of  aromatic  nitro- 
acidylhalogenides,  completing  the  process  by 
reduction  of  tha  nitro-group  and  introduction  of 
the  C'S  group  from  tluophosgene.  The  new  ((im- 
pounds have  a  germicidal  action  on  blood  para- 
sites, although  harmless  to  the  body  containing 
them.  They  may  be  used  for  the  production  of 
substantive  cotton   dyestuffs. — J.  H.  J. 

Di[hydr]oxydiaminoarsenobenzcne  :    Metallic  rfcrit'O- 

I  ires  of .    J.  Danysz,  Sevres,  France.     Engl 

Pat.    104,496,  Julv   10,   1916.     (Appl.  No.  9671 
of   1916.)     Under   Int.  Conv.,  Feb.  20.   1916. 

The    compounds    obtained    from    I.I  -dihydroxy- 
3.3'-diaminoarsenobenzenc  and  mercurj    salt- 
difficult  to  use  therapeutically  .  siu>  e  they  are  only 
slightly    soluble    in    dilute    acids,    and    decompose 
when  soda  is  added.    If.  however,  they  are  treated 
with  antimony  compounds,  antimonvl  derivative 
aro    obtained    which    are    more    soluble,   stable  in 
alkaline    solution,    more    active,    and    les-,    toxic. 
Example. — lo     grins,     of     4.4'-dihydroxy-3.3'-dl> 
aminoarsenobenzene  in  ion  r.c.  of  methyl  alcohol, 
is  mixed  with  4  grms.  of  antimony  chloride  in  I 
of  methyl  alcohol  and   1   grin,  of  mercuric   iodide 
in  90  i.e.  of  methyl  alcohol.     A  clear  cherry-red 
solution  is  produced  from  which  ether  precipit 
a  yellowish-red  powder  containing  the  antimony! 
group,  easily  soluble  in  water  and   in  dilute  si 
The    soluble    sodium    compound    is    precipitated 
from  the  solution  in  caustic  soda  bv  adding  ether, 

— F.  Sr. 
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r)i[hydr'firydiaminoarsenobenzenc  ;   Metallic  deriva- 
tives of .    J.  Danysz,  Sevres,  France.     Eng. 

Pat.  104.497,  Julv  10,  1916.  (Appl.  No.  91578 
of  1910.)  Under  Int.  Conv.,  Feb.  29.  1916. 
)NE  niol.  of  4.4'-dihydroxy-3.3'-diaminoarseno- 
lenzene  hydrochloride  is  treated  in  aqueous  solu- 
ion  with  1  mol.  of  a  freshly  prepared  silver  halide, 
,nd  1  mol.  of  antimony  trichloride  is  dissolved  in 
he  solution  by  heating  ;  to  the  resulting  solution 
5  added  a  concentrated  solution  of  citric  acid  ; 
lilute  sulphuric  acid  is  then  added  to  precipitate 
he  base.  The  silver  salt  may  be  replaced  by  the 
alts  of  gold,  platinum,  or  copper.  The  stable 
iroducts  obtained  are  much  more  antiseptic  and 
elativelv  less  toxic  than  the  parent  substance. 

— F.  W.  A. 

Salicylic     acid     vapour;       Condensation     of . 

R.   J.   Pugh,   Southall,    Middlesex.      Eng.   Pat. 

106,516,  Apr.  20,  1916.  (Appl.  No.  5789  of  1916.) 
^or  the  condensation  of  salicylic  acid  vapour 
?hen  mixed  with  steam,  the  mixed  vapours  are 
iassed  into  a  condensing  chamber  having  a  wall, 
■art  or  the  whole  of  which  is  pierced  by  capillary 
iterstices  permeable  to  the  steam,  so  that  con- 
ensation  of  the  salicylic  acid  and  its  separation 
rom  the  steam  occur  on  the  inner  permeable 
■all  of  the  chamber  and  the  acid  falls  down 
l  a  powdery  condition.    The  condensing  chamber 

preferably  constructed  with  a  wooden  frame- 
ork,  without  iron  or  other  metals,  and  a  woven 
laterial,  such  as  woollen  canvas,  is  stretched  over 
le  framework  to  form  a  permeable  wall  on  which 
ae  crystals  of  salicylic  acid  are  condensed  and 
eposited. — J.  F.  B. 

lyoxylic  acid  or  its  compounds  ;   Process  of  making 

.    M.  Vaygounv,  Berkeley,  Cal..  Assignor  to 

Roval  Baking  Powder  Co.  U.S.  Pat,  1,227.706, 
May  29,  1917.    Date  of  appl.,  July  23,  1910. 

!ee  Fr.  Pat.  456,156  of  1912  ;    this  J.,  1913,  9.39. 

Iodo-2.S-dihydro.rypropane  and  process  of  making 
•  same.     R.  Liiders,  Steglitz,  Assignor  to  Farbw. 

vorni.  Meister,  Lucius,  u.  Briining,  Hochst, 
>  Germany.  U.S.  Pat.  1,230,185,  June  19,  1917. 
;  Date  of  appl.,  June  15,  1915. 

ee  Eng.  Pat.  848S  of  1915;  this  J..  1916,  489. 

'  ormaldehyde  ;     Process    for    the    manufacture    of 

■crystalline   polymerisation   products   of .      F. 

PoUak,  Vienna.     U.S.  Pat.  1,230,600,  June  19, 
1917.     Date  of  appl.,  Nov.  24,   1913. 
SE  Eng.  Pat.  25,830  of  1913  ;    this  J.,  1914,  218. 

Ivev  compound  of  the  acridine  series  [disinfectant] 
and  p-ocess  of  makiiuj  same.  U.S.  Pat.  1,227.624. 
See  XIXb. 


XI.— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Patents. 

lotographic  printing   paper  and  transfer  process- 
K.  VY.  Kent.JLondon.    U.S.  Pat.  1.228,680,  June 
5,  1917.    Date  of  appl.,  Dec.  13.  1913. 
:e  Eng.  Pat.  29,616  of  1912  ;    this  J.,  1914.  221. 

ocess  of  treatment  of  cellulose  for  fine,  particularly 
phoiographiclpapers.    Ger.  Pat.  297,324.    See  V. 

XXII.— EXPLOSIVES ;  MATCHES. 

trocellulosc ;  A  product  of  the  deflagration  of 
— .    E.  Trapani.    Atti  R.  Accad.  Lincei.  1917, 

26,  1..  332—334. 

hen  a  few  centigrams  of  a  nitrocellulose  powder 
•  Ulistite,  cordite,  etc.)  was  heated  in  a  test-tube 
'til  deflagration  ■  occurred,  a  pungent  odour, 
l  embling  that  of  formaldehyde,  was  observed, 
Id  on  adding  water  and  sodium  carbonate  to  the 


contents  of  the  tube  and  applying  Rimini's  test 
with  phenylhydrazine  hydrochloride  and  sodium 
nitroprusside  (this  J.,  1898,  697),  an  intense 
coloration  was  obtained,  indicating  the  presence 
of  a  notable  quantity  of  formaldehyde. 

Patents. 

Smokeless  powder  ;   Process  of  manufacture  of . 

Westfalisch-AnhaltischeSpreixgstoii-A.G., Berlin. 
Ger.  Pat.  296,591,  Mar.  16.  1U13. 

In  order  to  increase  the  stability  and  plasticity 
of  the  powder,  anilides  of  organic  acids  are  added 
in  which  the  imide  hydrogen  is  replaced  by  a 
radicle,  with  the  exception  of  ethyl  or  methyl- 
acetanilide.  These  anilides  are  particularly  suitable 
as  camphor  substitutes,  and  owing  to  their  lower 
volatility  have  a  favourable  effect  on  the  stability 
of  the  powder. — J.  F.  B. 

Impregnating  solids  ivith  liquids  of  very  loir  boiling 

point  [e.g.,  liquid  oxygen];  Apparatus  fur . 

L.  Sieder,  Munich.  Ger.  Pat.  297.225,'  June  9, 
1915.  Addition  to  Ger.  Pat.  295.270  (this  ,1.. 
1917.  238). 
The  steeping  vessel,  closed  either  at  the  bottom 
or  the  top  and  insulated  against  heat,  is  arranged 
inside  the  reservoir  for  the  liquid,  which  is  closed 
at  the  top  and  likewise  insulated,  and  taps  are 
situated  in  the  reservoir  or  in  both  vessels  whereby 
pressure  may  be  applied  to  drive  the  liquid  into 
or  out  of  the  steeping  vessel.  A  cartridge  holder 
is  provided  in  which  the  cartridges  are  arranged 
one  above  the  other  and  which  can  be  put  in  or 
taken  out  when  required. — J.  F.  B. 

XXIII.- ANALYSIS. 

Nichrome-constanta n    thermocouple  ;    Notes    on    the 

.     R.   W.   Woodward  and   T.   R.   Harrison. 

U.S.  Bureau  of  Standards.  Met.  a7id  Chem. 
Eng.,  1917,  16,  647—618. 
The  thermocouple  No.  IS  nicluome — No.  12  con- 
stantan  can  be  used  in  air  up  to  1000  ('.  even 
when  only  partly  protected,  and  retains  its  con- 
stancy to  within  10°  C.  until  the  constantan  is 
nearly  completely  oxidised.  The  E.M.F.  of  the 
couple  is  quite  high  (63-8  millivolts  at  1000"  C). 

— W.  II.  P. 

-.     N.  F.  Hall.     J. 
39,     1118—1152. 


Crystals;    The  drainage  of 

Amer.  Chem.  Soc.  1917. 
Where  substances  are  being  separated  by  crystal- 
lisation, the  mother  liquor  may  be  drained  o)T  tin- 
crystals  by  snnple  gravitational  drainage,  or 
more  efficiently,  by  means  of  a  centrifugal  machine. 
By  means  of  one  centrifugal  draining  a  degree  of 
separation  may  be  attained  which  would  otherwise 
require  a  number  of  recrystallisations.  The 
author  has  calculated  the  equivalence  of  these 
two  methods  of  drainage  on  certain  assumptions. 
A  table  is  given  of  the  number  of  crystallisations 
with  gravitational  drainage  such  that  one-fourth 
of  the  mother  liquor  remains  adhering  to  the 
crystals,  which  will  be  necessary  to  secure  the 
same  degree  of  purity  as  one  crystallisation 
followed  by  centrifuging  where  all  but  0-008  of  the 
mother  liquor  is  removed.  It  includes  values 
corresponding  to  the  whole  range  of  conditions  of 
solubility  of  the  dissolved  bodies.      11.  J.  H. 

Precipitates;  Contamination  of in  gravimetric 

analysis.  Solid  solution  and  adsorption  versus 
higher  order  compounds.  <!•  Mel'.  Smith.  J. 
Amer.  Chem.  Soc,  1917,  39,  1152— 11. 3. 
The  author  seeks  to  show  that  the  contamination 
of  precipitates  by  soluble  salts,  during  analytical 
operations,  is  due  to  the  formation  <>i  complex 
insoluble  salts  and  not  of  solid  solutions  or  of 
adsorption  products.  As  an  example  the  retention 
of  iron  by  barium  sulphate  precipitated  from 
solutions  containing  iron  under  various  conditions 
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of  precipitation  is  considered.  The  iron  was 
introduced  in  the  form  of  disulphato-fcrric 
acid  (ferri-sulphuric  acid),  Fei(SO,),.H,S04.8H,0, 
which  in  solution  in  water  behaves  as  a  mixture 
of  sulphuric  acid  and  ferric  sulphate.  On  the 
addition  of  barium  chloride,  the  barium  salt, 
Ba[Fe(S04),]„nH,0  is  held  to  be  formed  and 
carried  down  with  the  precipitate.  On  standing 
this  complex  is  slowly  dissociated  with  the  libera- 
tion of  barium  sulphate.  As  this  will  probably 
be  of  an  extremely  fine-grained  character  it  will 
cause  the  development  of  a  slimy  and  kuper*  Lous 
type  of  precipitate  often  found  in  the  determin- 
ation of  barium  sulphate. — H.  J.  II. 

Alolybdates,  tungstates,  and  vanadates  of  cobalt- 
ammonium  compounds  ;  Use  of—- —  in  determin- 
ation of  cobalt.  A.  Camot.  CompteS  rend.. 
1917,  164,  .NUT— 902.  (See  also  Schoeller  and 
Powell,  this  J.,  1017,  720.) 

The  complex  cobalt-ammonium  compounds  have 
been  studied  in  connection  with  the  analytical 
Separation    and    determination    of    cobalt.      To    a 

solution  of  cobalt  containing  ammonium  chloride, 

ammonia  and  then  hydrogen  peroxide  i*  added. 
The  solution  passes  through  a  scries  of  colour 
changes,  becoming  dark  brown  and  then,  with  the 
evolution  of  oxygen,  purple,  red,  or  pink.  In  the 
cold,  this  requires  1  hour  with  concentrated  solu- 
tions and  much  longer  with  dilute.  A  few  minutes 
suffices  if  gentle  heating  be  applied,  but  the  solution 
must  not  be  boiled  or  decomposition  to  the  luteo- 
COinnound  with  precipitation  of  cobalt  will  occur. 
In  this  way  a  solution  of  purpureo-eobaltamine 
chloride  [Co(NH3)5Cl]Cl2  is  produced.  The  cobalt 
is  then  precipitated  as  the  corresponding  molybdate 
by  just  neutralising  the  ammonia  and  adding  a 
slight  excess  of  5%  ammoniiun  molybdate  solution. 
After  settling  for  some  time  the  precipitate  is 
filtered  through  a  tared  filter  and  washed  with 
water.  The  precipitate  is  insoluble  in  water  but 
soluble  in  ammonia,  and  dilute  acids  :  hence  the 
need  for  careful  neutralisation.  The  precipitate  is 
weighed  alter  drying  at  110*  C.  and  then  has  the 
composition  Co,CO„10NH„6MoO,.  The  corre- 
sponding tungstate  and  vanadate  are  similarly 
prepared  but  are  not  so  suitable  for  analytical 
purposes.  Cobalt  may  be  separated  from  nickel 
by  precipitation  as  described,  but  a  repreeipitation 
of  the  molybdate  is  necessary  if  the  nickel  pre- 
dominates in  the  mixture  treated.  The  nickel  is 
then  estimated  by  known  methods.  The  reaction 
may  be  used  in  separating  cobalt  from  zinc, 
cadmium,  or  copper,  but  is  only  to  be  recommended 
where  the  cobalt  alone  is  to  be  estimated,  as  the 
presence  of  molybdate  introduces  complications  in 
the  determination  of  the  other  metals. — 11.  J.  II. 

Arsenic  ;    New  method  of  destroying  organic  matter 

preparatory  to  the  detection  of .    A.  Haulier 

and  P.  Clausmann.    Comptes  rend.,  1917,  165, 
11—16. 

Tin:  method  of  destroying  animal  or  vegetable 
organic  mailer  by  means  of  nitric  and  sulphuric 
acids  is  tedious,  and  it  is  necessary  to  precipitate 
the  arsenic  as  sulphide  and  again  bring  it  into 
solution  before  introducing  it  into  I  he  .Marsh 
apparatus.  The  following  method  requires  much 
less  time,  and  experiments  have  shown  that 
quantitative  results  are  obtained  even  with 
minute  quantities  of  arsenic.  The  substance  is 
heated  at  about  300°  C.  until  it  swells  and  becomes 
friable.  It  is  then  ground  in  a  porcelain  mortar 
with  2 — 3%  of  pure  quicklime  (from  marble  or 
calcium  nitrate),  which  is  slaked  with  a  small 
quantity    of    water;      the   mixture   is   placed   in   a 

shallow  porcelain  capsule  whit  b  is  introduced  into 

a  small  muffle  furnace,  and  the  furnace  is  healed 
to  dvdl  redness;  the  mixture  swells  somewhat 
at  first  and  then  burns  slowly  like  tinder.  After 
cooling,    the   residue   is    powdered,    treated    with 


water,  a  slight  excess  of  sulphuric  acid  added,  and 
the  solution  heated  to  boihng  and  filtered.  The 
insoluble  residue  is  washed,  and  the  filtrate  and 
washings  are  concentrated  until  white  fumes 
appear,  then  diluted  with  8 — 10  times  its  volume 
of  water,  and  introduced  into  the  Marsh  apparatus 
(see  this  J.,  1902,  1472  ;    1903,  963). 

Conditions    of   formation    of    coke.       Charpy    and 
Godchot.     Sec  Hi.. 

Determination  of  phenol  in  crude  carbolic  acid 
and   tar   oils.      Weiss  and   Downs.      See  III. 

Determination  of  oxycelluiose.     Kite.     See  V. 

Determination  of  free  chlorine  in  solutions  of  hypo- 
chlorites.  Dienert  and  Wandenbulke.   See  VI  I. 

Titration  of  calcium  oxide  or  hydroxide  in  presence 
of  some  atuminates  or  silicates.    Emley.    See  VII. 

New  alloys  to  replace  platinum.  Fahrenwald.  SeeX. 

Differential  iodimelry.  Analysis  of  pyrolusite  and 
other  oxidised  manganese  ores.  Barnebey  and 
Bishop.     See  X. 

[Laboratory]     apparatus     for    the    purificatwn    of 
mercury.    Patten  and  Mains.    See  X. 

Modified   bichromate   method  for  glycerin   analysis. 
Little  and  Fenner.     See  XII. 

Detection  of  sandarac  in  resins,  lacs,  and  partially 

manufactured  materials.      Sacher.      See  XIII. 

Determination  of  aldoses.     Bougault.     See   XVII. 

Practiced   method   for   determining    the    viscositu 
starch  for  mill  purposes.    McNider    See  XVII. 

Determination  of  nitrates  [in  irater]  in  presence  of 
chlorides.      Gericke.      See   XIXb. 

Determination    of   nitrates    in    teaiers   rich    in   nu 
nesium     salts     by     tin      phenoldisulphonic    acid 
method.    Nichols.    See  XIXb. 

Determination  of  strontium   and   lithium    in   irater 
Averitt.    See  XlXn. 

Identification  of  alcohols.    Keid.    See  XX. 

Patents. 

[Electrical    resista>icc]    thermometer    unit.       II.    N. 
Packard.  Assignor  to  Cutler-Hammer  Mfg.  Co., 
.Milwaukee.  Wis.     U.S.  Pat.  1.230,598,  Jul 
1917.     Date  of  appl.,  Nov.  30,  1914. 

Th"E  thermometer  consists  of  a  frame  ha\ 
inwardly    projec  ting    flange,    on    which    are    clip) 
holding  the  bends  of  a  continuous  length  of  fl 
metalhc  tubing,    which   is  strung  to  and  fro 
the    frame.       The    resistance    wire    is    within    the 
flexible  tubing  and  is  insulated  from  it. — F.  8P, 

Ref Tactometer.  ('•.  W.  Mofntt,  St.  Louis  County, 
>lo.  U.S.  Pat.  1.2ao.754,  June  In,  1917.  Date 
of  appl..  July  7,   19  Hi. 

The  refractomeler  consists  of  a  combination  of 
lenses  similar  to  a  compound  microscope,  but 
having  one'  lens  composed  of  the  liquid  of  which 
the  refractive  index  is  to  hi-  measured.  The  system 
is  adjusted  so  that  the  variation  in  the  po 
of  the  focus  is  directly  proportional  to  the  varia- 
tion in  the  refractive  index  of  the  male-rial  forming 
the  liquid  lens. — F.  Si'. 

Gases  ;   Instrument  for  recording  percentage  vo 

of  constituent .      W.    W.    Crosweller,    Man- 

Chester.      U.S.   Pat.    1.229.587,   June   12.    LM7- 
Date  of  appl.,  Mar.  27,  1916. 

See  Eng.  Pat.  5041  of  1915  ;   this  J.,  1016,  38 
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Official  Notices. 


PROHIBITED     EXPORTS. 

An  Order-of -Council,  dated  14th  August.  1917, 
orders  that,  the  Schedule  to  the  Proclamation, 
dated  10th  May.  1917,  as  amended  by  the  Orders- 
of  Council  of  22nd  .Tune  and  13th  July,  prohibiting 
the  exportation  from  the  United  Kingdom  of 
certain  articles  to  certain  or  all  destinations,* 
should  be  amended,  as  follows  : — 

The  following  headings  are  deleted  : — (a)  Zinc 
oxide  ;  (b)  Zinc  sulphide  ;  (A)  Cylinders,  metal, 
such  as  can  be  used  for  containing  compressed 
gas  ;  (a)  Tanning  extracts,  and  substances  for  use 
in  tanning. 

The  following  headings  are  added  : — (a)  Ethylic 
alcohol,  mixtures  and  preparations  containing  (not 
otherwise  prohibited)  ;  (a)  Zinc  oxide,  and  mixtures 
containing  zinc  oxide;  (A)  Zinc  sulphide,  and 
mixtures  containing  zinc  sulphide;  (a)  Cylinders, 
metal,  capable  of  use  for  the  storage  of  gases  or 
liquids  under  pressure  ;  (a)  Oil,  shark,  and  mixtures 
containing  such  oil  ;  (a)  Colza  or  rape  seed  oil  and 
articles  and  mixtures  containing  such  oils  ;  (a)  Tan- 
ning extracts  and  substances  for  use  in  tanning, 
including  eutch. 


EXPORTS   TO    SWITZERLAND. 

An  Order-of-C'ouncil.  dated  10th  August,  1917, 
orders  that  the  Schedule  to  the  Proclamation, 
Idated  13th  March,  1917,  prohibiting  the  exporta- 
tion from  the  United  Kingdom  of  certain  articles, 
^ind  any  articles  composed  wholly  or  partially  of 
those  articles,  to  any  destination  in  Switzerland, 
should  be  amended  as  follows  : — 

The  following  headings  are  deleted  : — Bitumen. 
Ourriers'  crystolon  grease.  Glucose,  solid.  Naph- 
l;ha ;  naphthylamine  (alpha  and  beta  naphthyl- 
imine)  ;  naphthol  (alpha  and  beta  naphthol)  and 
iimilar  products  ;  naphthalene  and  its  compounds. 
Platinum.  Steel,  special,  containing  nickel, 
■hrome.  molybdenum,  vanadium,  tungsten,  ti- 
anium  and  other  alloys,  including  tools  (except 
matchmakers'  tools),  machine  parts  and  all 
articles  in  special  steel  ;  scrap,  filings  and  waste 
lif  special  steel  ;  edge  tools  in  ordinary  steel. 
Curpeutine.      Varnishes,  gum. 

■  The  following  headings  are  added  : — Benzo- 
paphthol.  Bitumen  and  bituminous  compositions, 
^ardboard.  asphalted.  Cassava  root.  Celluloid 
rares.  Citrate  of  lime.  Curriers'  grease.  Degras. 
I^elts,  asphalted.  Glucose.  Glucose,  solid,  for 
he  manufacture  of  artificial  silk.  Insulating 
aaterials.  Liqueur  wines  containing  a  higher 
lercentage  of  alcohol  than  that  indicated  in  the 
Swiss  Tariff.  Mosses,  Iceland.  Irish  (Carragheen), 
nd  Sphagnum.  Naphtha  ;  naphthol  ;  naphtha- 
)ne  ;  naphthylamine  and  similar  products.  Paper, 
apanese,  and  similar  paper.  Platinum  in  all 
>rms,  including  manufactures  (except  platinum 
bwellery).     Salophene.     Steel,  special,  containing 


•  The  prohibition  of  exports  is  as  follows  : — 

Goods  marked  (a),  to  all  destinations; 

Goods  marked  (b),  to  all  ports  and  destinations  abroad 
other  than  ports  and  destinations  in  British  Possessions 
and  Protectorates; 

Goods  marked  (c),  to  all  destinations  in  foreign  countries 
in  Europe  and  on  the  Mediterranean  and  Black  Seas, 
other  than  France  and  French  Possessions,  Russia,  Italy 
and  Italian  Possessions,  Spain  and  Portugal,  and  to  ail 
ports  m  any  such  foreign  countries,  and  to  all  Russian 
Baltic  ports. 


0-5%  of  nickel,  chrome,  or  tungsten,  0-2  %  of 
molybdenum,  0-1  °0  of  vanadium  or  titanium'.  9% 
of  manganese,  0-5%  of  cobalt  (stellite),  including 
tools  (except  watchmakers'  tools),  machine  parts 
and  all  articles  in  special  steel  ;  scrap,  filings  and 
waste  of  special  steel  ;  edge  tools  in  ordinarv  steel. 
Tin  wares,  including  alloys.  Turkey  red  oil,  and 
other  sulphoricinates.  Turpentine  and  mixtures 
containing  turpentine.  Varnishes  of  all  kinds. 
Waxed  and  oiled  cloth.  Wines  in  casks,  or 
otherwise  than  in  bottles.     Wood  spirit. 


EXPORTS  FROM  THE  UNITED  STATES. 

A  Proclamation  has  been  issued  by  the  President 
of  the  United  States  providing  for  the  control  by 
licence  of  exports  from  that  country,  and  it  is 
notified  in  the  23rd  July  issue  of  the  official 
"  Commerce  Reports  "  (Washington)  that  the 
Exports  Council  has  authorised  the  publication  of 
the  following  list  comprising  articles  determined 
to  be  included  under  the  general  headings  men- 
tioned in  the  Proclamation  referred  to.  Additions 
may  be  made  to  this  list  if  it  is  determined  that 
other  articles  are  properly  included  in  the  general 
headings  given  in  the  Proclamation.  Export 
licences  are,  therefore,  required  at  present  for  any 
article  included  in  the  following  list  : — Coal. 
Coke.  Fuel  oils — Lubricating  oil  ;  benzol  ;  head 
lantern  oil  ;  toluol  ;  naphtha  ;  benzine  ;  red  oil. 
Kerosene  and  gasoline,  including  bunkers.  Oil 
cakes  and  oil-cake  meal.  Malt.  Cottonseed  oil. 
( lorn  oil.  Copra.  Coconuts,  desiccated.  Grease, 
inedible  or  edible,  of  animal  or  vegetable  origin. 
Linseed  oil.  Lard.  Tinned  milk.  Peanut  oil 
and  butter.  Rapeseed  oil.  Tallow.  Tallow  candles. 
Stearic  acid.  Pig  iron.  Steel  billets  : — Steel  sheet 
bars  ;  steel  blooms  ;  steel  slabs.  Scrap  iron  and 
scrap  steel.  Ferro-manganese.  Cattle  manure, 
shredded.  Nitrate  of  soda.  Poudrette.  Potato 
manure.  Potassium  salts.  Land  plaster.  Potash. 
Cyanamide.  Phosphoric  acid.  Phosphate  rock. 
Superphosphate.  Chlorate  of  potash.  Bone  meal. 
Bone  flour.  Ground  bone.  Dried  blood.  Am- 
monia and  ammonia  salts.  Acid  phosphate 
Guano.  Humus.  Hardwood  ashes.  Soot.  Sheep 
manure,  pulverised.  Anhydrous  ammonia.  Nitrate 
of  potash.   Resin.  Sulphur.  Saltpetre.  Turpentine. 


SUPERPHOSPHATE     PRICES. 

The  Minister  of  Munitions  has  made  an  Order 
as  follows,  under  date  20th  August  : — 

1.  As  on  and  from  the  day  following  the  date 
of  this  Order  the  maximum  prices  for  super- 
phosphate shall  be  as  follows  : — 

(a)  In  the  case  of  sales  or  purchases  for  delivery 
in  railway  trucks  at  purchaser's  or  consumer's 
siding  or  nearest  railwav  station  or  ex  barge  or 
ship  at  purchaser's  or  Vonsumer's  wharf  or  in 
the  case  of  sales  or  purchases  for  shipment  to  the 
Channel  Islands,  f.o.b.  at  port  of  shipment,  the 
prices  specified  in  the  Sehedule  hereto,  but  less  a 
discount  or  deduction  of  2s.  6d.  per  ton  on  sales 
of  two  tons  and  upwards  by  makers  or  producers 
to  manure  mixers,  agricultural  merchants  and 
dealers,  and  co-operative  societies  registered  under 
the  Friendly  Societies  Acts. 

(6)  In  the  case  of  sales  or  purchases  for  delivery 
at  maker's  or  producer's  works  free  into  purchaser  s 
or  consumer's  carts  or  wagons  for  conveyance 
direct  by  road  to  consumers  premises,  the  prices 


910 


DISCUSSION  ON  THE  SOFTENING  OF  WATER. 


[Aug.  31,  1917 


Additional  price  authorised. 

53   per  ton. 
10s.       ,. 
la.  per  cwt. 
2s. 


specified  in  the  Schedule  hereto,  less  10s.  per  ton. 

(c)  In  the  case  of  sales  or  purchases  for  delivery 
ex  vendor's  store  or  shop  or  ex  warehouse,  railway 
goods  yard  or  public  wharf,  the  prices  specified 
in  the  Schedule  hereto  with  the  addition  of  the 
following  amounts  according  to  the  quantity  of 
superphosphate  included  in  the  sale  or  purchase, 
namely  : — 

Quantity  sold  and  purchased. 

A  tons  and  over  

1  ton  and  over  but  less  than  4  tons 

2  cwt   and  over  but  less  than  1  ton 
Less  than  2  cwt 

Provided  that  such  additional  prices  shall  not 
be  charged  or  paid  in  the  case  of  sales  or  purchases 
of  more  than  one  ton  for  delivery  ex  railway  goods 
yard  or  public  wharf, 

(d)  In  the  case  of  sales  or  purchases  for  delivery 
by  road  at  consumer's  premises  from  vendor's 
store  or  shop  or  from  warehouse,  railway  goods 
yard  or  public  wharf,  the  maximum  prices  author- 
ised under  paragraph  (c)  above  plus  cost  of  or 
local  rates  for  cartage  or  haulage. 

2.  The  maximum  prices  fixed  by  paragraphs  (a) 
and  (6)  of  clause  1  of  this  Order  shall  not  apply 
to  any  sale  or  purchase  by  or  from  a  maker  or 
producer  for  delivery  as  mentioned  in  those 
paragraphs  where  the  quantity  of  superphosphate 
included  in  the  sale  or  purchase  is  less  than  two 
tons  ;  and  none  of  the  provisions  of  clause  1  hereof 
shall  apply  to  any  sale  of  superphosphate  for 
export  from  the  United  Kingdom.  But  save  as 
aforesaid  no  person  shall  as  on  and  from  the  day 
following  the  date  of  this  Order  until  further 
notice  effect  or  offer  to  effect  any  sale  or  purchase 
of  superphosphate  except  for  delivery  in  accordance 
with  the  terms  specified  in  one  or  other  of  sub- 
paragraphs (a),  (6),  (c)  and  (rf)  of  clause  1  of  this 
Order  and  at  a  price  not  exceeding  that  prescribed  ; 
by  the  said  clause  and  the  Schedule  hereto  as  the 
maximum  price  (having  regard  to  quantity, 
quality  and  date  for  and  terms  of  delivery)  for 
such  sale  or  purchase. 

3.  The  maximum  prices  fixed  by  clause  1  of  this 
Order  are  net  prompt  prices  for  superphosphate 
in  maker's  or  vendor's  bags.  Where  credit  is 
given  to  the  purchaser  a  reasonable  extra  charge 
may  be  made  provided  that  a  price  for  net  prompt 
cash  is  quoted  on  the  invoice  and  does  not  exceed 
the  maximum  price  authorised.  If  purchaser's 
bags  are  used,  a  reasonable  allowance  shall  be  made. 

4.  All  persons  engaged  in  producing,  manufac- 
turing, selling,  distributing  or  storing  superphos- 
phate, or  in  any  manufacture  in  which  the  same  is 
used,  shall  make  such  returns  with  regard  to  their 
businesses  as  shall  from  time  to  time  be  required 
by  or  under  the  authority  of  the  .Minister  of 
Munitions. 

5.  All  provisions  of  the  Fertilisers  and  Feeding 
Stuffs  Act,  1906,  and  the  regulations  made  by  the 
Board  of  Agriculture  and  Fisheries  in  pursuance 
of  the  provisions  of  that  Act,  shall  apply  mutatis 
mutandis  to  this  Order. 

For  the  purposes  of  this  Order,  superphosphate 
shall  mean  superphosphate  of  lime  manufactured 
from  mineral  phosphate,  but  shall  not  include 
basic  superphosphate,  bone  superphosphate,  dis- 
solved bones,  bone  meal  or  bone  compound, 
guanos  or  compound  manures. 

Note. — All  applications  in  reference  to  this 
Order  should  be  addressed  to  the  Director  of  Acid 
Supplies,  Ministry  of  Munitions,  Department  of 
Explosives  Supply.  Storey's  Cat'-,  Westminster, 
London,  S.W.I,  and  marked  "Fertilisers." 

The  Seheditle. 

Maximum  prices  for  superphosphate  referred  to 
in  clause    1    of   the   above   Order  : — 

Percentage  of  tribasic  phosphate  of  lime  ren- 
dered soluble  in  water  : — 15%  or  overbutlessthan 


£6  2s.  6d. 
30—31%, 
£6    18s.  ; 
35—36%, 
£7    18s.; 


-40%,    £8    6s. 


16%,  £4  12s.  6d.  ;  16—17%,  £4  15s.;  17—18%, 
£4  17s.  6d.  ;  18—19%,  £5  ;  19—20%,  £5  2s.  Bd.  : 
20—21%,  £5  5s.  ;  21—22%,  £5  7s.  Od.  ;  22—23%, 
£5  10s.  ;  23—24%,  £5  12s.  Od.  ;  24—25%,  £5  15s.  ; 
25 — 26%,  £5  17s.  6d.  ;  26 — 27%,  £8;  27—28%, 
;  28—29%,  £6  5s.  ;  29—30%,  £6  7s.  (id.  ; 
£6  10s.;  31—32%,  £6  14s.:  32—33%, 
33—34%,  £7  2s.;  34—35%,  £7 
£7  10s.  ;  36 — 37%,  £7  14s.  ;  37- 
38 — 39%,  £8  2s.  ;  39- 
40—41%,  £8  10s.';  41—42%,  £8  14s. -42— 43% 
£8  18s.  ;  43—44%,  £9  2s.  ;  44%  or  over  but  les] 
than  45%,  £9  6s.  per  ton. 

The  above  prices  for  all  qualities  are  for  orders 
placed  for  delivery  during  December,  1917.  la 
the  case  of  orders  placed  for  delivery  during  other 
months,  the  above  prices  are  in  each  case  to  be 
reduced  or  increased  Is.  per  ton  per  month  accord- 
ing as  the  month  for  delivery  precedes  or  is  sub  se- 
quent to  December,  1917,  but  with  a  maximum 
increase  of  5s.  per  ton,  e.g.,  the  prices  for  October, 
1917,  deliveries  will  be  2s.  less  per  ton,  while  the 
prices  for  May  and  June,  1918,  deliveries  will  be 
5s.  more  per  ton  than  the  prices  set  out  above. 


Yorkshire  Section. 


Meeting  held  at  Queen's  Hotel,   Leeds,  on  Monday, 
March  12th,   1917. 


PROFESSOR   J.    w.    conn    IX    THE   CHAIR. 


DISCUSSION    ON    THE    SOFTENING    OF 
WATER. 

Mr.  G.  H.  Frank  opened  the  discussion  with  a 
short  paper  in  which  he  enumerated  the 
methods  of  softening  water,  by  the  use  of  lime, 
sodium  carbonate  or  caustic  soda,  permutite,  or 
combinations  of  these,  and  gave  brief  description! 
of  some  types  of  softening  plant,  including  th< 
Archbutt  and  Deeley,  I'atcrson.  Collet,  Wilson,  and 
Eassen  and  Hjort.  The  paper  was  illustrated  by 
a   number   of  photographs. 

The  Chairman  referred  to  various  problems  that 
arose  in  connection  with  water-softening  plants, 
and  the  distribution  of  softened  water  from  them. 
The  modern  tendency  was  to  automatic  addition 
of   the  chemicals  required,   but  it  was  obviously 
necessary  to  secure  accuracy,  and  such  difficulties 
as    the    clogging    of    measuring-buckets,    and    the 
irregularities  in   the  content   of   suspensions,  and 
the  alteration  in  diameter  of  measuring  aperture! 
had  to  be  faced.     Moreover  when  water  supplies 
were  liable  to  serious  fluctuations  in  composition, 
the     applicability    of     any    automatic     appliance 
became   questionable    and  the   softening  of  large 
volumes    in    tanks    of    the  Archbutt-Deeley  type 
more  practicable.     In  connection  with  the  ]>ennu- 
tite  process     arose    the    liability    of    a    perfectly 
softened  water  to  initiate  or  aggravate  roi 
of  service-pipes  and  boilers,  and  also  the  tern 
to   "  priming  "   in    the   boiler   of   a  water  I 
laden     with     sodium     salts.      It     was     sometimes 
debatable  as  to  whether  in  a  large  establishment 
central  softenings  followed  by  distribution  thi 
pipes  was  better  or  worse  than  the  use  of  separate 
plants    for    particular    installations.     "  Fui 
of   the  pipes  undoubtedly  occurred  at  times  and 
,   it  was  debated  as  to  how  far  carbonating  ol 
|    softened  water  to  prevent  this  was  convenient  and 
effective.     The  disposal  of  the  mud  of    lime  salts 
from  a  softening  plant  was  sometimes  a  problem. 
Mr.  F.  W.  Ricn.ARDSON  said  that  the  permutite 
process  worked  well  under  certain  given  comb 
and  it  was  very  desirable  that  waters  to  be  treated 
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should  be  free  from  iron.  A  preliminary  treatment 
with  lime  and  soda  ash  did  not  remove  iron  from 
all  waters.  It  was,  indeed,  suggested  that  the  iron 
in  waters  should  he  passed  through  manganese- 
permutiti',  which  always  oxidised  any  ferrous 
salt,  and  completely  removed  the  per-salts  so 
formed.  One  objection  to  the  use  of  permutite 
with  waters  containing  much  calcium  carbonate 
was  the  production  of  an  alkaline  effluent  which 
affected  certain  light  shades  in  dyeing,  and  some 
firms  had  been  obliged  to  resort  to  neutralisation — 
a  rather  delicate  matter.  The  use  of  barium 
carbonate  had  been  suggested.  If  this  salt 
were  effective,  in  conjunction  with  magnesium 
and  calcium  sulphates,  it  would  form  insoluble 
barium  sulphate  and  also  the  relatively  insoluble 
calcium  and  magnesium  carbonates,  whereas  in 
the  lime  and  soda  process  much  sodium  sulphate 
was  left  in  solution,  and  after  concentration  in  the 
boiler  had  to  be  blown  off  from  time  to  time. 

Mr.  B.  G.  McLellan  emphasised  the  need  for 
proper  chemical  control  of  water-softening  plant, 
and  quoted  figures  to  show  that  the  softeners 
did  not  take  their  full  share  of  the  softening  process, 
and  that,  in  some  cases,  a  large  excess  of  chemicals 
was  entering  the  boilers.  He  had  had  experience 
with  a  water  softener  in  which  the  softening 
medium  used  was  milk  of  lime  and  sodium 
carbonate.  Troubles  due  to  uneven  solution  of 
the  lime  and  to  the  presence  of  gritty  particles 
were  overcome  by  breaking  up  these  particles  in 
the  chemical  preparation  tank.  It  was  found  to 
be  advantageous  to  agitate  the  water  after  the 
addition  of  chemicals,  before  sending  it  to  the 
main  tank  for  settling.  A  baffled  trough  ("  Sal- 
mon-ladder ")  was  provided,  which  was  later 
increased  in  length  with  beneficial  results.  The 
removal  of  the  precipitated  matter  presented  many 
difficulties ;  a  large  proportion  of  this  settled 
in  the  main  tank,  and  was  sludged  away  at  inter- 
vals, the  remainder  being  caught  in  the  wood-wool 
filter  in  the  upper  part  of  the  tank.  With  the 
■water  in  question,  the  filter  soon  filled  up,  and 
required  frequent  flushing  and  periodical  removal 
ifor  cleaning.  He  had  frequently  noticed  that  the 
softening  was  not  so  complete  for  some  time 
following  the  packing  of  the  filter  with  new  wood- 
wool. Experiments  had  been  made  to  elucidate 
(this,  the  results  of  which  showed  that  the  intimate 
Contact  of  the  water  with  the  precipitate  on  the 
,vood-wool  caused  the  reactions  to  proceed  to  a 
joint  nearer  completion.  The  water  was  softened 
j'rom  31  grains  to  5  or  6  grains  per  gallon. 
lSo  scale  formed  in  the  boilers,  but  the  econo- 
nisers  had  to  be  cleaned  periodically.  As  was 
o  oe  expected  the  feed  water  contained  a  large 
luantity  of  sodium  sulphate  and  precautions 
lad  to  be  taken  to  prevent  the  water  in  the 
toiler  becoming   too  concentrated. 

Mr.  P.  E.  Kino  said  that  he  had  had  considerable 
•xperience  with  the  Lassen  and  Hjort  automatic 
oftening  machine,  and  also  with  the  permutite 
process.  The  permutite  process  in  his  opinion 
deal  for  softening  crude  water  and  the  quantity 
f  solids  left  in  solution  was  not  so  objectionable 
:S  in  water  previously  softened  with  lime  or  lime 
nd  soda,  which  contained  free  lime  and  was  a 
lOurce  of  constant  annoyance  in  filling  up  pipes, 
alves,  etc.  This  deposit  in  pipes  was  due  to  a 
9condary  reaction  between  the  free  lime  and  the 
?sidual  temporary  hardness  and  was  accelerated 
y  heat.  Permutite  was  used  for  softening  town's 
ater.  There  was  one  installation  softening 
.50,000  galls,  per  day  of  20°  hardness  to  zero 
ind  then  mixing  with  an  equal  quantity  of  hard 
later,  thus  bringing  the  hardness  down  to  10°. 
'he  sodium  bicarbonate  produced  exerted  no 
"tion  on  the  remaining  hardness.  Manganese 
ermutite  was  largely  used  for  sterilising  water, 
nd  calcium  permutite  could  be  used  for  the  removal 
|f  free   lime   to  some  extent.     He  preferred  the 


milk  of  lime  and  soda  process  to  clear  saturated 
lime  water,  the  former  being  more  adjustable  to 
range  of  speed  of  softening.  Unfortunately 
permutite  was  proved  to  be  spoilt  by  passing 
water  of  too  great  alkalinity  through  it,  and  this 
happened  when  a  previous  softening  of  the  water 
with  lime  or  lime  and  soda  took  place  and  the 
resultant  water  was  very  alkaline.  The  deterior- 
ation of  the  permutite  in  this  case  was  slow  and  did 
not  occur  in  all  cases  of  alkaline  water.  In  his 
opinion,  a  great  deal  more  should  be  known  with 
regard  to  the  action  of  various  waters  on  permutite. 
At  the  present  time  permutite  plants  were  being 
installed  to  remove  the  remaining  hardness  after 
the  lime  and  soda  treatment.  This  was  the  ideal 
system,  both  from  initial  cost  standpoint  and  from 
results  obtained. 

Mr.  A.  Pendlebury  said  that  he  had  designed 
an  apparatus  for  keeping  milk  of  lime  in  suspension 
by  agitation  and  lifting  it  to  the  softening  plant. 
The  apparatus  consisted  of  two  tanks  driven 
by  belts  for  mixing  the  milk  of  lime  ;  a  centrifugal 
pump  connected  to  the  two  tanks  lifted  the  milk 
of  lime  to  the  top  tank  on  the  softening  plant 
which  was  designed  with  a  semicircular  bottom. 
The  end  of  the  delivery  pipe  was  fan  shaped, 
causing  a  rapid  flow  along  the  bottom  of  the  top 
tank.  About  two  to  three  times  the  quantity 
of  lime  picked  up  by  the  plant  and  necessary  for 
softening  the  water  was  pumped  and  the  surplus 
fell  back  to  the  mixing  tank. 

Dr.  H.  Ingle  said  that  he  had  had  experience 
with  several  plants,  including  the  Archbutt-Deeley, 
and  Watson  and  Birkett,  but  he  always  found 
difficulties  owing  to  the  variation  on  the  water 
from  day  to  day  if  it  came  from  a  stream  and  the 
variation  of  the  composition  of  the  lime  caused 
by  the  exposure  to  air  and  other  causes.  To 
overcome  these  troubles  each  tank  ought  to  be 
tested,  and  all  lime  shouid  be  kept  in  airtight 
receptacles  and  analysed.  The  preparation  of  a 
constant  "milk  of  lime",  was  difficult,  and  he 
approved  of  Mr.  Pendlebury's  appliance.  The 
use  of  colloids  in  the  boiler  to  prevent  the  formation 
of  scale  was  very  old.  Tannin  refuse,  potatoes, 
and  other  substances  of  a  colloidal  character  had 
been  used.  Their  effect  was  to  render  the  deposi- 
tion of  crystalline  substances  impossible,  and  to 
produce  an  amorphous  deposit,  and  they  had  been 
found  effective.  Complaints  had  been  made  in 
Leeds  that  during  the  last  twelve  months  a  great 
increase  of  boiler  scale  from  the  River  Aire  water 
had  resulted.  A  considerable  amount  of  soap 
was  present  in  the  water  and  this  was  probably 
the  cause  of  the  varnish-like  surface  of  the  total 
solids.  Sulphates  were  high,  due  no  doubt  to  the 
use  of  nitre  cake  in  place  of  sulphuric  acid  in  the 
neutralisation  of  scouring  liquors,  and  also  to  the 
effluent   from    munition    works. 

Mr.  B.  A.  Burrell  did  not  think  it  desirable 
completely  to  soften  waters  that  were  intended 
for  a  town's  supply,  or  for  boiler  purposes  ;  if  for 
the  former,  there  would  probably  be  an  outbreak 
of  plumbism,  and  for  the  latter  purpose  he  had 
had  several  of  these  completely  softened  waters 
which  had  attacked  boiler  plates  rather  badly 
owing  no  doubt  to  the  water  containing  much 
carbon  dioxide  which  had  not  been  removed  by 
treatment. 

Mr.  W.  Harrison  stated  that  sand  did  not  act 
catalytically  but  chemically  in  a  similar  manner  to 
permutite,  although  to  a  much  less  extent.  He 
suggested  that  the  effect  of  tannins  in  preventing 
boiler  scale  was  due  to  colloids  other  than  tannic 
acid,  which  are  always  present  in  vegetable  tannins. 

Mr.  H.  G.  Bennett  speaking  from  a  tanner's 
point  of  view,  indicated  that  the  excess  of  alkali 
remaining  in  water  softened  by  the  permutite 
process  was  a  fatal  defect  when  tan  liquors  were 
to  be  made  with  the  softened  wafer.  One  of  the 
great  difficulties  with  ail  processes  yet  suggested 
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was  that  the  reactions  were  incomplete,  and  thai 

tin-  later  stages  of  softening  took  place  after  the 
water  had  left  the  softener — in  pipes,  tanks,  and 
boilers.  This  difficult;  seemed  to  be  greater 
when  larger  proportions  of  magnesia  were  present, 
ami  in  some  rases  it  would  appear  that  the  magne- 
sia remained  in  colloidal  solution.  He  supported 
Dr.  Ingle's  suggestion  that  variations  in  the  quality 
of  the  lime  were  another  cause  oi  difficulty,  and 
he  had  found  that  the  onl\  way  to  obtain  satis- 
factory results  was   to   nave  the  softened   water 

tested,   at    least    onre   each    day.   and   also   to   make 

tests  of  water  actually  taken  from  the  boilers. 
He  suggested  thai  it  was  desirable  thai  chemists 
not  only  had  better  agreement  in  the  methods  of 
testing,  hut  also  in  the  method  of  reporting  results. 
It    was   high    time   thai    sucb    terms  as   "degrees  of 

hardness  "  and  "  grains  per  gallon  "  made  a  final 
disappearance.  With  regard  to  a  recent  paper  by 
Kay  and  Newlands  on  the  "  Determination  of 
Hardness  of  Natural  Waters,  and  the  use  of  methyl 
red  as  indicator"   (this  .1.,  1  it  1 1 ».   146),  he  pointed 

out  that  the  methods  were  not  altogether  new. 
He  had  himself  used  methyl  red  for  temporary 
hardness  determinations  for  some  years;  and  hail 
published  the  method  (Collegium  1915,  237,  Lon. 
Bdition;  see  this  .1.,  1915,  1028).  He  bad 
found  it  an  exceedingly  satisfactory  indicator. 
With  reference  to  the  use  of  organic  matter  in 
boilers,  he  supported  Mr.  Harrison's  suggestion 
that  the  extractive  matters  rather  than  the  tannins 
were  the  useful  ingredients,  and  mentioned  thai 
some  tanners  ran  their  spent  tan  liquors  into  the 
boilers. 

Mr.  THORP  Whitakkr  mentioned  that  the 
peimutite  process  of  softening  was  taking  place 
naturally  around  Bradford.  Natural  zeolites 
occurred  in  certain  districts  and  water  obtained 
from  such  strata  was  very  soft  and  contained  a 
certain  amount  of  alkalinity,  which  for  instance 
in  Bradford  was  very  constant  in  composition,  and 
greatly  appreciated  for  wool-scouring  purposes. 
Instances  had  been  known  in  well  sinking  in 
the  Bradford  district  where  the  water  was  first 
struck  it  was  exceedingly  hard,  and  on  sinking  lower 
through  the  strata  natural  zeolites  were  found  and 
the  water  from  below  this  was  exceedingly  soft 
and  contained  large  quantities  of  sodium  carbonate. 

Mr.  S.  EvAJJS  said  that  his  experience  of  a  large 
number  of  waters,  used  for  boilers  in  connection 
with  turbo-generator  s.-ts.  was  that  is  no  single 
instance  was  the  water  properly  softened.  He 
also  knew  of  a  large  well  which  delivered  water 
alkaline  to  phenolphthalein.  He  agreed  that  the 
be-st  method  was  to  soften  the'  water  to  5  or  6 
degrees,  and  then  use  an  organic  boiler  compound 
in  the  boiler.  His  theory  of  the  action  of  these 
organic  boiler  compounds  was  that  they  increased 

to  a  very  great  extent  the  surface  tension  of  the 
water,  and  thus  prevented  deposited  matter  from 
interlocking  to  form  an  incrustation.  The  sug- 
gestion    to     use-     barium    carbonate    to    give    two 

insoluble  compounds  by  double  decomposition 
was  excellent,  excepl  for  the  fact  that  barium 
carbonate  was  insoluble,  and  therefore  the-  reaction 
would  be  inellic  iciit  :  the  grains  Of  barium  carbo- 
nate would  become  covered  with  a  coating  of 
sulphate-,  which  would  prevent  further  action. 
II.-  had  bad  experience  of  similar  materia]  becom- 
ing   coated   with   cahium   sulphate   and    had    I n 

able  to  dissolve  out    the-  soluble  interior,  leaving 

tin-    thin    shell    of    calcium    sulphate-    intact.      He 

agreed  that  the  best  method  of  keeping  lime-  was 
to  Black  it   to  a  pug.     Lime  was  never  properly 

bund,  and  when  allowed  to  air-slake  or  slaked 
with   a    minimum    of    water,   the    heap    contained 

somew  hen-  ai.out  10%  of  free  hme.  One  speaker 
had  referred  to  the  action  of  "  baffle  plate  and 
"  salmon  ladder  "  mixers  for  promoting  the  reac- 
tions. In  his  opinion  this  was  exactl)  the  action 
of  sand,  wood-wool,  and   permutite  in  enhancing 


the  reactions.  The  percolation  of  the  solution 
through  the  exceedingly  tine  interstices  of  these 
materials  was  a  most  efficient  and  thorough  method 
of  mixing  them,  He  mentioned  the  case  of  a  boiler  feed 
water  containing  33pts.  per  100,000  Of  total  solids  of 
which  0  pts.  per  100,000  was  sodium  ;  after  con- 
tinuous steaming  for  three  moid  lis  the  boiler  water 

contained  si  I  pts.  per  100,000  total  solids  of  which 
26  pts.  was  sodium  :  fch<  boiler  crust  from  tin- above 
contained   no  ",,  ■  hloride. 

The  following  table  was  interesting  as  showing 

the  state  c.l    the  water  in  some   I. oilers. 


Pts.  100,000. 

Source  of  sample. 

Total  solids. 

NaCl. 

•JO  7 
,r.74:i 
9814 

Boiler  contents,  after  5  ilavs      

Blow-oft   

5174 

In   conclusion   he   cited   an   instance-   of   a   water 
containing  1657  pts.  per  100,000  Nad  being  used 

for    cooling    in    a    surface-    condenser. 


THE    LOW   TEMl'KRATUKE    DISTILLATION 
OF     INI'KKIOR     COALS. 

BY    T.    P.    WINMILL.    B.A.,    H.SC. 

(Research  Chemist  to  the  Staveley  Coal  and   Iron 
Company,  Ltd.) 

(Communicated.  ) 

Accompanying  the  main  coal  seams  in  some 
parts  of  England  are  often  found  seams  of  inferior 
coal  substances,  which  with  different  composition 
and  in  different  districts  receive  different  nan..-. 
such  as  "Jacks."  "  Hranch  Coal."  "Dastard 
Cannel."  As  the-  last  name  implies,  these-  coals 
have  often  some-  resemblance  to  a  cannel  coal, 
but  this  resemblance  is  not  very  close.  The}  arc- 
all  distinguished  by  their  high  ash  content,  ana 
the  very  voluminous  nature  of  the  ash.  making 
them  useless  for  ordinary  fuel  purposes.  Jacks 
and  black  shale  may  leave  SO",,  of  ash  when  burnt, 
whilst  a  very  good  sample  of  bastard  cannel  may 
leave  only  10%.  Where-  they  occur,  considerable 
quantities  of  these  coals  have  to  be  raised  with  the 
main  coal,  aivd  form  an  expensive  waste  product. 
not  only  from  the  cost  of  raising,  but  because  waste- 
tips  must  be  provided  on  the  surface,  forming 
unsightly  heaps  which  often  fire  either  spon- 
taneously, or  from  other  causes. 

In  some  districts  the  bastard  cannel  is  fairly 
uniform  in  composition  over  a  wide>  area  and 
contains  generally  between  20  and  30%  of  ash. 
The  associated  carbonaceous  matter  is  intermediate 
in  composition  bel  ween  a  "soft  "  coal  and  a  i-annel. 
as  is  shown  by  the  following  limiting  anal 
calculated  on  a  dry,  ash-free  basis  : — 

°„ 

Carbon      78 

Hydrogen     fi-7    ,,  M 

.Nitre. K.-n  I-'J    ..  1 -'' 

Sulphur    1-5   ..  60 

Oxygen    10-0  „  1(K 

Prom  these  figures  it  is  clear  that  the  substance- 
contains  a  large  amount  of  potential  energ)  which 
is  at  present  wasted.  The  carbonaceous  portion  is 
comparable  in  composition  to  that  of  a  good  coal. 
so  (bat  in  effect  every  100  tons  of  branch  or  h; 
cannel  coal  contains  as  much  heat  value 
tons  of   high   cad.-   coal. 

Experiments    have    been    made-    therefore   to  Sepe 

whether  any  portion  of  this  potential  enei 

he  made  available  in  the  form  of   oil   fuel  01 

valuable  produi  t  s. 

Of  recent   years  much  attention  has  1 n  given 

to    the    destructive    distillation    of    coal    at    Ion 
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temperatures,  and  many  accounts  have  been 
published  of  the  results  of  such  distillations.  In 
general  it  is  claimed  that  very  large  yields  of  tar 
and  ammonia  are  obtained  by  this  method — much 
larger  than  those  from  coke  ovens  or  gas  retorts— 
and  further  that  the  tars  on  re-distillation  yield 
usefid  oils  of  different  grades,  some  sufficiently 
volatile  to  replace  petrol  as  a  motorspirit ..  Such  a  pro- 
cess seemed  therefore  admirably  suited  for  extracting 
the  greatest  possible  quantity  of  valuable  products 
from  the  branch  coal.  As  the  sequel  shows,  expecta- 
tions of  a  large  yield  of  oils  have  not  been  realised, 
and  no  workable  quantity  of  volatile  oils  corres- 
ponding to  petrol  was  recovered,  despite  the  fact 
that  a  cannel  coal  should  on  the  showing  of  previous 
publications  have  been  the  most  favourable 
substance  with   which  to  work. 

Apparatus.  In  designing  the  apparatus  for  the 
distillation,  it  had  to  be  borne  in  mind  that  the 
coke  residuum  would  in  any  case  be  valueless  as 
its  ash  content  would  be  above  50  °0.  The  aim 
of  the  design  had  to  be.  therefore,  to  secure  the 
most  rapid  coking,  with  the  biggest  possible  yield 
of  by-products,  without  considering  the  effect  on 
the  residuum.  The  retort  was  made  of  cast  iron 
two  inches  thick,  built  into  a  fire-brick  chamber, 


and  heated  by  five  evenly  placed  Bunsen  burners. 
It  held  a  charge  of  S  cwt.  of  coal  and  was  fitted  witli 
a  very  efficient  stirrer  working  through  a  vacuum- 
tight  stuffing  box.  The  stirrer  quickly  ground 
up  the  charge  and  brought  fresh  portions  of  it 
continually  against  the  hot  walls  of  the  retort, 
thus  securing  a  rapid  heating  throughout  the  mass, 
instead  of  depending  on  the  slow  conduction  of  heat 
usual  in  any  other  coking  oven.  The  distillation 
was  carried  out  under  a  vacuum  of  from  2G  to  28 
inches  of  mercury,  and  had  gone  as  far  as  it  would  at 
500°  C.  in  3i  hours,  after  which  the  contents  of 
the  retort  could  be  discharged  by  opening  the 
bottom  door  and  reversing  the  direction  of  revolu- 
tion of  the  stirrer. 

Whilst  effecting  such  a  marked  shortening  in  the 
time  of  coking,  the  stirrer  introduced  experi- 
mental difficulties  which  at  first  gave  much  trouble. 
Part  of  the  charge  was.  by  the  combined  action  of 
the  stirrer  and  the  effect  of  the  temperature, 
quickly  reduced  to  a  fine  dust  which  was  carried  out 
of  the  retort,  blocking  the  ascension  pipes  and  the 
condensers.  To  reduce  this  to  a  minimum  the 
speed  of  the  stirrer  was  reduced  from  3  revolutions 
per  minute  to  2  revolutions  in  three  minutes,  but 
even  at  this  speed  the  condensers  became  choked, 


Diagram. 
Arrangement  of  coal  distillation  plant,  Staveley  Coat  and  Iron  Co.,  I'd.,  old  works. 
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until  a  dust-catcher  and  other  appliances  for 
dealing  with  the  dust  were  introduced.  An 
interesting)  though  very  objectionable,  property 
of  this  dust  was  its  extreme  liability  to  spontaneous 

combustion.  A  tew  pounds  of  it  removed  from 
the  ascension  pipe,  even  when  absolutely  cold, 
would  by  the  absorption  ol  0x3  gen  from  the  air,  and 
the  consequent  spontaneous  generation  of  heat, 
hurst  into  flame  within  about  half  an  hour.  The 
exclusion  of  oxygen  from  the  dust  prevents,  of 
course,  this  Bring. 

The  other  details  of  the  apparatus  need  do  special 
remark,  and  are  quite  clear  from  the  figure  drawn 
by  Mr.  !•'•  smith,  for  whose  assistance  in  the 
arrangement,  building,  and  working  of  the  plant, 
the    writer    wishes    to    tender   his    best    thanks. 

Method  >i  working.  The  retort  was  brought,  to  a 
temperature  bet  ween  500°  and  550°  C,  the  stirrer 
started,  and  a  charge  of  S  cwt.  of  coal  introduced 
from  a  hopper.  The  retort  door  was  then  closed, 
and  the  valve  leading  to  the  vacuum  pump  opened. 
The  whole  charging  operations  occupied  less  thiln 
5  minutes.  The  vacuum  and  a  temperature 
of  500°  ('.  were  maintained  for  :H  hours,  at  the  end 
of  winch  time  experience  showed  that  practically 
no  more  oils  or  gases  were  being  evolved.  The 
vacuum  valve  was  then  dosed  and  air  admitted 
to  the  retort  t  hrough  a  $  in.  pipe  from  the  bottom  of 
the  charge.  The  bottom  door  of  the  retort  was 
then  opened,  the  direction  of  revolution  of  the 
stirrer  reversed,  and  the  carbonised  residue  dis- 
charged from  the  retort  in  the  space  of  a  few  minutes. 
The  collected  tar  was  then  run  off  from  the  con- 
densers, after  which  the  apparatus  was  ready  for 
another  charge.  The  complete  series  of  operations, 
from  the  introduction  of  one  charge  to  the  intro- 
duction of  the  next,  occupied  slightly  less  than  four 
hours,  so  that  a  plant  of  the  size  described  would  be 
capable  of  dealing  with  nearly  2|  tons  of  coal  per 
day  of  2  I   hours. 

Distillation  products.     The  distillation  produced 

(1)  tar  and  aqueous  liquor   condensed  in    vacuo; 

(2)  gas  which  passed  through  the  vacuum  pump 
and  was  in  part  burnt  under  the  retort. 

Treatment  of  tar.  The  vacuum  tar  was  quite  Quid 
when  warm  but  on  cooling  became  as  viscous  as 
ordinary  cuke-oven  tar.  It  has  a  characteristic 
and  not  unpleasant  odour,  quite  unlike  that  of  the 
latter.  About  ;i0  gallons  was  produced  per  ton  of 
coal  distilled.  Its  separation  from  the  admixed 
water  is  very  difficult  and  nothing  approaching  a 
complete  separation  of  the  two  could  be  obtained 
by  "  settling,"  or  by  reheating  and  settling. 

'On  re-distillation  it  undergoes  decomposition 
even  at  temperatures  as  low  as  150c  C,  depositing 

carbon  and  evolving  hydrogen,  sulphuretted  hydro- 
gen, and  ammonia,  the  two  latter  gases  probably 
coming  from  the  admixed  water,  which  in  addif  ion 
causes  much  frothing.     Distillations  were  carried 

out  both  a!  ordinary  pressure  and  under  vacuum, 
but  the  products  of  the  two  distillations  did  not 
differ  materially.  The  residue  in  the  still  consisted 
of  a  hard  pitch  which  had  to  be  chipped  out. 
The  distillate  was  a  very  dark-coloured  oil  contain- 
ing suspended  carbon,  apparently  formed  partly 
by  the  thermal  decomposition  of  the  original  tar 
and  partly  by  oxidation  of  the  cold  oil.  In  this 
state  chemical  treatment  of  the  oil  was  difficult 
and  it  was  therefore  subjected  to  a  further 
distillation,  when  it  left  as  a  residue  a  semi-solid 
mass  containing  much  free  carbon,  and  furnished 
a  distillate  which  was  at  first  colourless,  quickly 
becoming  red  and  finally  within  a  day  black. 
This  behaviour  was  not  confined  to  any  one 
fraction,    all    the    distillates    between    150°    ('.    and 

360  '  <'.  appearing  t"  discolour  with  equal  rapidil  v. 

The  various  fractions  were  then  treated  with 
10%  caustic  soda  solution.  All  the  fractions 
yielded  a  soluble  portion,  varying  in  amount.  Thus. 
for  example,  the  oil  distilling  up  to  180°  C.  yielded 
18%,  that  between  200*  and  220°  C.    17%,   whilst 


that  between  330°  and  300°  C.  yielded  only  2  1" , 
soluble  in  the  soda  solution.  Of  the  whole  distil- 
late. 83%  was  dissolved.  The  remaining  07%  on 
re-distillation  gave  a  colourless  oil  which,  however, 
soon  blackened  again  Treatment  with  successive 
portions  of  strong  sulphuric  acid  finally  gave  an  oil 
which  on  distillation  remained  colourless  or  only 
slightly  yellow. 

That  part  of  the  oil  soluble  in  caustic  soda  con- 
sisted of  a  complex  mixture  of  phenolic  substances, 
hut  contained  practically  no  phenol  (carbolic  acid). 
The  simplest  phenols  present  were  the  three cresols, 
and  these  were  mixed  with  higher  homologues  and 
phenolic  ethers  containing  non-esterified  hydroxyl 
groups.  The  whole  mixture  can  only  find  very 
limited  uses  similar  to  those  of  coal-tar  creosote.. 

The  fraction  soluble  in  sulphuric  acid  consisted 
of  a  mixture  of  neutral  phenolic  ethers  together 
with  some  hydrocarbons. 

The  "  working  up  "  of  the  vacuum  tar  followed 
therefore  the  following  plan  : 

Tar 
I      distilled 

I  I 

pitch  oil 

|  ditlUUd 

I  I 
oil                      waxy  r.vi'luc 
|      caustic  treatment 

1  I 
neiitr.il  oil                       phenolic  fraction 
I      sulphuric  arid  treatment 

I 
colonrless  hydrocarbon  oil  phenolic  ethers 

The  quantitative  results  per  ton  of  coal  distilled 

were  : — ■ 

Pitch     100  lb. 

genii-solid  wax  50  lb. 

Sodn-solnble  oil     4  gallons. 

1'henolic  ethers,  extracted  by  sulphuric  acid..  1-5  Rillom. 

Hydrocarbon  oil    6- S  gallons. 

The  finally  purified  hydrocarbon  oil  formed  the 
main  bulk  of  the  liquid  products.  It  ((insists  of  a 
mixture  of  unsaturated  and  polymethyleno  hydro- 
carbons from  which  no  chemical  individual  could 
1 asily  separated.  The  mixture  has  a  charac- 
teristic and  not  unpleasant  odour:  it  starts  to  boil 
at  150°  C.  and  continues  to  distil  in  fraction 
fairly  equal  volumes,  for  equal  temperature 
up  to  360  •'..  above  which  point  about  5%  of  the 
total  remains  unvolatilised.  The  various  fractions 
range  in  density  from  0-794'to  0-910  at  15°  ('.  No 
benzenoid  hydrocarbons  are  present,  and  no  com- 
mercially valuable  compound  can  be  isolated  from 
the  mixture.  Even  the  higher  boiling  point  oils 
are  mobile-  liquids,  and  possess  neither  sufficient 
viscosity  nor  "  body  "  for  use  as  lubricants.  The 
onlv   ob\  ions  use  for  the  mixture  is  as  a  fuel  oil. 

Ammonia  production.  The  bulk  of  the  ammonia 
formed  was  contained  in  the  condensed  aqueoOJ 
liquor,  and  was  equivalent  toabout  25  lb. of  ammon- 
ium sulphate  per  ton  of  coal.  A  further  quantity 
of  10 — 15  lh.  can  be  extra,  led  from  the  gas  leaving 
the  condensers,  giving  a  total  yield  of  a  boul  35  — 10 
lb.  of  ammonium  sulphate  per  ton  of  coaL 

Gas.  The  gas  coming  from  the  condensers  is 
very  similar  in  composition  to  ordinary  coal  gas, 
and  contains  very  little  extractable  light  o'.l. 
Some  oil  is  carried  mechanically  with  the  gas,  but 
no  appreciable  quantity  of  oil  boiling  below  150  0. 
could  be  obtained,  either  by  condensation  01 
washing.  About  6000  cubic  feet  of  gas  was  piO- 
din  eel    per   ton   of   coal   distilled. 

Conclusions.  The  experiments  described  show 
definitely  that  low-temperature  distillation  of  a 
high-ash  waste  coal  is  not  a  commercially  econo- 
mical process.  The  initial  low  cost  of  the  waste 
Coal  would  at  first  sight  seem  to  make  it  possibli 
to  work  on  comparatively  small  yields  of  by-pro 
ducts.  It  must  not  be  forgotten,  however,  that 
in  ordinary  coking  practice  the  price  obtained  tot 
the  coke  made,  as  a  rule,  more  than  pays  for  tic- 
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slack  from  which  it  is  made,  and  hence  in  the 
absence  of  coke  from  the  waste  fuels  the  apparent 
advantage  of  worthless  coals  more  than  disappears, 
and  the  whole  costs  of  the  process  have  to  be  de- 
fravi  d  by  the  increased  value  of  the  by -products. 
In  previously  published  accounts  the  quantity 
and  nature  of  these  products  claimed  have  been 
sufficient  to  pay  for  the  process,  but  in  the  light 
of  the  experiments  now  described  it  would  appear 
that  these  have  been  estimated  too  optimistically. 
The  saleable  products  amount  to  6  gallons  of  oil, 
35 — 40  lb.  of  ammonium  sulphate,  and  perhaps 
2000 — 3000  cub.  ft.  of  gas  after  allowing  for  that 
necessary  for  the  distillation. 

The  value  of  the  oil  is  difficult  to  estimate,  as 
it  is  of  a  new  type.  It  would  seem  to  have  little 
value  except  as  a  fuel  oil,  and  for  that  purpose 
need  not  perhaps  be  so  highly  purified.  Unless 
fairly  complete  purification  is  made,  however,  the 
oil  will  resinify  and  become  of  much  less  utility. 
The  cost  of  complete  purification  is  considerable. 
The  phenolic  substances  which  it  is  desired  to 
remove  are  not  very  readily  soluble  in  soda,  being 
much  weaker  acids  than  carbolic  acid,  and  hence  the 
partition  coefficient  between  the  oil  layer  and  the 
soda  layer  is  so  large  that  a  considerable  number 
of  washings  with  comparatively  large  volumes 
of  soda  solution  are  necessary.  In  practice  it  is 
found  that  a  total  volume  of  10  %  soda  solution 
equal  to  the  volume  of  the  oil  washed,  is  necessary 
for  the  complete  removal  of  the  phenolic  bodies. 
The  cost  of  these  washings,  added  to  that  of  the 
distillations,  would  make  it  impossible  to  produce 
the  refined  oil  at  a  profit  in  normal  times.  As 
a  fuel,  however,  the  crude  unwashed  oil  might  find 
a  market,  but  in  this  state  it  could  only  compete 
with  coal  tar  creosotes,  for  which  the  uses  are 
limited  and  the  price  low. 

It  was  thought  that  possibly  by  "  cracking  " 
the  oil,  benzenoid  compounds  might  be  obtained 
in  sufficient  quantity  to  make  the  distillation  pro- 
fitable, but  small-scale  experiments  in  which  the 
oil  vapours  were  passed  over  coke  at  S00°  C.  gave 
no  encouragement  for  larger  experiments. 

It  must  be  concluded,  therefore,  that  low- 
temperature  distillation  cannot  be  made  to  pay 
on  the  value  of  the  by-products  alone,  and  hence 
l-  useless  as  a  means  of  utilising  waste  fuels  of  high 
ash  content.  The  process  as  applied  to  valuable 
coals  is  in  somewhat  a  different  position,  for  in  this 
case  a  residue  of  "  smokeless  "  fuel  is  obtained. 
At  present  it  cannot  be  claimed  that  there  is  any 
very  large  market  for  such  fuel  in  competition  i\  itli 
coal  itself,  but  what  market  may  be  created  in  the 
future  it  is  impossible  to  estimate.  Legislation  in 
favour  of  smoke  abatement  would  of  course  give 
a  great  impetus  to  the  use  of  semi-carbonised  fuels, 
since  most  boilers  and  all  domestic  fireplaces  are 
not  designed  to  burn  ordinary  coke,  whereas  the 
semi-carbonised  fuels  obtained  by  the  low-tempera  - 
|  ture  distillation  of  coal  can  often  be  burnt  more  or 
less  successfully  in  existing  apparatus,  but  they 
|  would  then  find  a  severe  competitor  in  gas  firing. 
Unless  such  measures  are  taken,  however,  the 
ease  with  which  a  coal  fire  can  be  maintained,  and 
the  smaller  proportion  of  ash  in  a  good  coal  (for 
by  carbonising  the  proportion  of  ash  in  the  resi- 
duum is  made  nearly  double  that  in  the  coal  from 
which  it  is  produced),  will  severely  handicap  the 
extended  use  of  smokeless  fuel. 


Annual  Meeting. 


MANUFACTURE  OF  SYNTHETIC  NITRATES 
BY    ELECTRIC     POWER. 

BY    E.    KILBURX    SCOTT. 

(See  this  Journal,  July   31,    1917,   771 — 777.) 
In   a    written    contribution    to    the    discussion, 
Captain  C.  J.  Goodwin  submitted  that  while  every 


credit  was  due  for  Mr.  Scott's  valuable  work,  it 
should  be  noted  as  a  matter  of  interest  that  Dr. 
Helbig.  of  Rome,  had  previously  developed  and 
patented  the  use  of  a  three-phase  current  in 
similar  furnaces  (see  this  J.,  1908,  576,  and  Norton, 
Utilization  of  Atmospheric-  Nitrogen  U.S.  Depart- 
ment of  Commerce.  Special  Agents  Scries  No.  52. 
1912,  92).  Had  the  Bonecourt  system  of  packing 
with  refractory  material  boiler  tubes  such  as 
those  provided  in  Mr.  Scott's  furnace  been  tried  ? 
In  this  way,  the  rapidity  of  cooling,  regenerative 
yield,  and  efficiency  of  the  boiler  should  be 
increased.  It  was  a  popular  fallacy  that  it  was 
essential  for  the  gases  to  travel  upwards  in  absorp- 
tion towers  as  usually  designed.  Particularly  in 
the  case  of  nitric  oxide,  the  density  of  which  is 
approximately  that  of  the  atmosphere,  it  was  not 
only  permissible,  but,  in  theory,  there  was  a  slight 
advantage,  if  the  gases  travelled  alternately  up- 
wards and  downwards,  as  when  the  gases  travelled 
in  the  same  direction  as  the  absorbing  liquid,  there 
was  a  slight  increase  in  the  time  of  contact,  par- 
ticularly if  the  packing  was  so  designed  that  an 
appreciable  time  was  required  for  the  liquid  to 
travel  from  the  top  to  the  bottom  of  the  tower. 
The  Moscicki  system  was  not  equally  suitable  in 
cases  where  the  density  of  the  gases  differed 
appreciably  from  that  of  the  atmosphere.  A  con- 
dition for  efficient  absorption  was  not  necessarily 
a  maximum  of  contact  surface.  In  the  present 
case,  the  main  factors  were  ample  time  for  oxida- 
tion, contact,  and  reaction,  together  with  merely 
sufficient  surface  to  absorb  the  higher  oxides  at 
the  same  rate  as  they  were  formed.  In  addition, 
adequate  mixing  was  essential  and  this  could 
only  be  efficiently  obtained  by  continuous  throttling 
and  expansion,  causing  change  of  velocity.  These 
conditions  were  not  attained  by  quartz  pebbles, 
which,  moreover,  themselves  occupied  so  great  a 
percentage  of  the  volume  of  the  tower  that  the 
velocity  of  the  gases  over  the  absorbing  surfaces 
was  excessive  unless  the  section  and  volume  of  the 
tower  were  made  greater  than  in  cases  where 
packing  designed  on  sc  ientific  principles  was  used. 
He  had  himself  used,  about  six  years  ago,  the 
principle  of  alternate  oxidation  and  absorption 
together  with  periodic  flushing  in  a  block  of  towers 
of  rectangular  shape.  Horizontal  instead  of 
vertical  flow  for  the  gases  was  ingenious,  but  very 
few  good  filling  materials  were  suitable,  as  they 
were  usually  designed  for  a  flow  of  gas  and  liquid 
in  the  same  direction,  whereas  in  the  Moscicki 
towers  the  liquid  descended  vertically  and  the 
fases  moved  horizontally.  A  modified  form  of 
rin"  filling  of  double  conical  shape,  arranged 
irregularis-,  would  be  suitable  and  would  give  a 
large  '•'  free  space  "  together  with  adequate  surface 
and  a  good  mixing  action. 


Communication. 


ESTIMATION     OF     NITROGEN     IN     NITRO 
COMPOUNDS. 

BY    A.    P.    SACHS. 

The  recent  paper  bv  Colver  and  Prideaux 
(this  J.,  1917,  4S0)  on  the  determination  of  NO. 
in  nitro  compounds  by  reduction  with  stannous 
chloride,  indicates  that  the  results  already  obtained 
in  a  research  which  has  unfortunately  been 
interrupted  may  prove  of  value.  The  problem 
was  to  determine  the  nitrogen  content  of  a  large 
number  of  samples  of  nitrated  "  solvent  naphtha. 
For  this  the  Dumas  combustion  method  takes  too 
mu.h  time.  Cope's  modification  o  the  Kjeldah! 
method  (J.  Ind.  Eng.  ('hem..  1916,  o92  ;  this 
J  1 916,  907 )  is  highly  satisfactory  for  nitrotoluenes 
and  picric  acid,  but  proved  unsatis  «c<«7  '°p™ 
material  under  investigation,  giving  low  and  erratic 

results. 
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The  method  of  reduction  with  stannous  chloride 
and  determination  of  the  excess  of  reducing 
agent  by  iodine  titration  in  alkaline  tartrate 
solution  was  found  unsatisfactory.  Reduction 
and  titration  under  practically  the  conditions 
described  by  Colver  and  Prideaux  (loe.  cil.)  gave 
results  eonsiderahly  too  low  and  not  concordant 
enough  for  use  even  as  a  comparative  method. 
The  cause  of  the  low  results  obtained  l>y  these 
investigators  and  by  ourselves  is  to  he  found 
simply  in  the  incomplete  reduction  of  the  nitro 
compound  under  the  conditions  used.  More 
strenuous  reducing  conditions  must   be  sought.      A 

modification  of  the  method  adopted  by  us  gave 

excellent  results  ill  certain  cases.  The  method 
adopted  was  to  carry  out  the  reduction  in  a  sealed 
tube  at  12ii  ('.  for  -  hours.  Excellent  results 
wen-  obtained  with  mononitrobenzene,  m-dinitro- 
benzene,  mononitrocymene,  and  with  certain  of 
i  he  nitrated  "  solvent  naphthas,"  but  the  problem 
cannot  be  considered  as  definitely  solved.  In  this 
reaction  each  nitrogen  atom  (present  as  NO.)  is 
equivalent  to  si\  iodine  atoms,  or  1  e.c.  of  .V/10 
iodine  solution  is  equivalent  to  0  0002335  grin,  of 
nitrogen. 

Procedure.  About  0-2  grm.  of  the  sample, 
weighed  to  0  0001  grm.,  is  placed  in  the  "  tube." 
(If  the  sample  is  liquid  the  Lunge  pipette  is  con- 
veniently used  for  weighing  the  substance.)  The 
"  tube  "  is  made  of  thin-walled  glass  tuning  about 
J  inch  in  diameter,  about  8  inches  long,  sealed  at 
one  end.  1500  c.c.  of  the  stannous  chloride  solu- 
tion (made  by  dissolving  350  grms.  of  SnCl,,,2H,0 
in  700  grids,  of  25 °0  HC1)  is  then  run  in  from  a 
burette.  Owing  to  the  large  normality  factor  of 
this  solution  as  compared  with  the  iodine  solution 
used  it  is  essential  that  the  same  amount  of  stannous 
chloride  solution  he  employed  for  each  determina- 
tion and  for  the  blank.  Any  solution  which  may 
adhere  to  the  side  of  the  "  tube  "  is  washed  down 
with  a  fine  stream  of  water  from  a  wash  bottle  and 
the  tube  sealed  in  the  blast  flame  and  allowed  to 
cool.  A  set  of  tubes  and  two  blanks  (as  a  tube 
improperly  annealed  sometimes  cracks  in  the  oven, 
though  the  pressure  developed  is  so  low  that  no 
breakage  occurs  with  properly  annealed  tubes), 
properly  marked,  are  heated  in  a  constant- tempera- 
ture oven  at  120°  C.  for  2  hours,  and  shaken  every 
1 5  minutes.  When  the  sample  is  not  shaken 
dark  particles  due  to  carbonisation  or  the  deposi- 
tion of  tarry  matter  sometimes  occur.  After  the 
heating  is  completed  the  tubes  are  allowed  to  cool, 
standing  in  a  rack,  a  file-mark  made  near  the 
end.  and  the  tip  of  the  tube  broken  off.  The 
contents  of  the  tube  are  washed  into  a  inn  c.C. 
Bask,  diluted  to  the  mark,  and  10  c.C.  taken  for 
titration.  In  all  cases  separate  aliquot  portions 
agree  In  within  one  drop  of  iodine  solution.  The 
lic|iiicl  is  titrated  with  carefully  standardised 
N  10  iodine  solution,  using  starch  as  indicator. 
In  our  experiments  the  titration  was  finished  with 
A     100     iodine,     but     this      is     hardly     necessary 

or  even  advisable.  The  end-point  is  sharp  and 
distinct.  To  avoid  if  possible  the  introduction  of 
error,  the  time  of  titration  was  made  about  equal 
in  all  cases,  although  aliquot  portions  measured 
from  a  burette  and  titrated  without  any  effort 
being  made  to  titrate  in  equal  time  intervals 
ga  ^  e  identical   results. 

(A)  Reductions  carried  out  in  open  flask  on 
steam  bath.  Titration  in  acid  solution  : 
Nitrobenzene.  The  sample  was  distilled  three 
times  and  the  end  fractions  rejected  in  each 
distillation.  Combustion  showed  u  '38%  N".  Bv 
reduction,  10-49%  and  10-91°,,  X.  (In  all  case's 
the  figures  refer  to  separate  reductions,  and  not  to 
various  aliquot  portions  of  the  same  reduction.) 
Nitrated  solvent  naphtha.  Sample  produced  on 
manufacturing    scale.      Nitrogen  by  combustion. 


14  50%.     Bv     reduction,     14-51%,     13-90 °0,   and 
12(S<i%. 

(b)  Reductions  carried  out  in  sealed  tubes  as 
indicated  in  procedure  described  above  :  Nitro- 
benzene. Portion  of  the  same  material  as  used 
for  experiment  in  (a).  Preliminary  reductions 
(first  set  tried  with  sealed  tubes)  gave  1 1-26%  and 
1111",,  X.  Another  set  gave  11-32%  and  11-37°' 
X.  Mononitrocymene.  This  material  was  prepared 
in  an  unpublished  research  and  was  purified  by 
repeated  distillation.  It  was  a  mixture  of  the 
1-nitro  and  2-nitro  compounds.  By  combustion, 
7-89%  X.  By  Cope's  modification  of  the  Kjeldahi 
method  (toe.  eit.),  7-88%N.  By  reduction,  7-89% 
and  7-90",,. 

m-Dinitrobenzene.  Good  commercial  material 
recrvstallis.-d  from  alcohol.  By  combustion,  16-67  '  \ 
N.  'By  reduction.  16-38%,  16-63%,and  16-61 
X United  solvent  naphtha  A.  Sample-  produced  on 
a  commercial  scale  by  nitrating  a  solution  of 
naphthalene  in  solvent  naphtha.  The  nitro 
compounds  contain  nitronaphthalenes.  By 
combustion.  13-80%  X.  By  reduction,  12-54"  '. 
13-11%,  13-00%,  and  1301%  X.  Nitrated 
solvent  naphtha  B.  This  sample,  as  well  as  samples 
C  and  D,  were  prepared  by  nitrating  solvent 
naphtha  (without  dissolved  naphthalene)  at 
various  temperatures,  strength  of  nitrating  acid, 
etc.  Bv  combustion,  13-50  %  N.  Bv  reduction. 
13-51  %.  13-32%.  13-57%,  13'50%  13-55%.  and 
13-48%  X.  Nitrated  solvent  naphtha  ('.  Bv  com- 
bustion, 13-10%  N.  By  reduction.  1310%  and 
13-0S%  N.  Nitrated  solvent  naphtha  D.  Bv  com- 
bustion. 13-54%  X.  Bv  reduction.  13 -17%  and 
13-62%  *i. 

These  results  show  that  the  proposed  modifica- 
tion of  the  stannous  chloride  method  is  suitable 
as  a  method  for  routine  analysis,  especially  where  a 
number  of  similar  samples  have  to  be-  analysed.  In 
such  a  case  an  occasional  blank  should  be  run  on  a 
sample  of  known  nitrogen  content.  This  will 
serve  to  check  the  standardisation  of  the  iodine 
solution. 

The  method  is  quite  rapid,  and  a  dozen  or  more 
analyses  can  be  made  daily  by  one  chemist,  as 
compared  with  3  or  4  determinations  per  day  by 
one  chemist  using  two  electrically  heated  combustion 
furnaces.  -  The  combustion  method  as  used  in 
this  laboratory  requires  copper  oxide  free  from 
nitrogen,  which  takes  a  longtime  to  prepare, and  is 
very  slow  for  explosive  or  volatile  materials 
(like  nitrobenzene  and  the  nitrotoluenes),  bul 
the  best  results  obtainable  by  any  method,  as 
duplicates  agree  usually  within  0-05  ",,  and  seldom 
diner  by  as  much  as  0-10%.  On  pun-  control 
samples  of  nitrobenzene  or  picric  acid  the-  figurei 
agree  within  0-02%  to  0-05%  of  the  theoretical 
nitrogen  figure  calculated  from  the  formula. 

Acknowledgment  is  made  of  the  assistance  of 
Mr.  G.  S.  Andrews,  of  this  laboratory,  in  making 
the  actual  analyses. 

The  work  reported  hen-  was  carried  out  in  the 
Research  Laboratory  of  Aetna  Explosives  Co. 


Errata. 


July  31<s(,    1917,   issue. 

Pege  765,  col.  2,  line  6  from  bottom.  The 
reference  should  read  : — "  This  Journal.  1890,  117 
(Dinsmore  pro.  ess)." 

Page  789,  col.  2.  line  31  of  Dr.  Stevens'  rem 
for  "  weakening  "  read  "  darkening." 

Tag.-  B35,  Bgure  '■*■.     The  figures  along  the  base 
of    the   graph    should    read    111,    12.    14,    1(1,    I 
22.  24. 
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Oxyhydrogen  gas  explosions  in  compressed  gas 
cylinders.  L.  Wohler.  Z.  angew.  Chem.,  1917, 
30,  171—175. 
The  author,  after  referring  to  the  regulations 
which  have  been  enforced  in  Germany  since  1902 
with  regard  to  the  filling  and  use  of  compressed 
gas  cylinders  for  oxygen  and  hydrogen  gases, 
gives  details  of  some  recent,  explosions  to  show 
that  in  spite  of  all  these  precautions,  accidents, 
due  to  carelessness  and  negligence,  are  of  frequent 
occurrence.  The  most  disastrous  of  these,  in 
which  three  men  were  killed  and  many  were 
injured,  occurred  at  Darmstadt.  An  empty 
oxygen  cylinder,  of  210  cub.  ft.  capacity,  was 
filled  with  hydrogen,  but  the  error  was  discovered 
before  the  gas  was  used  and  the  cylinder  was 
returned  to  the  compressed  gas  works.  Without 
emptying  the  cylinder,  the  men  in  charge  of  the 
oxygen  filling  machinery  filled  the  cylinder  to  its 
maximum  capacity  with  oxygen,  and  when  the 
cylinder  arrived  at  the  railway  workshops  the 
second  time,  and  was  put  into  use.  it  burst. 
The  author  points  out  that  owing  to  the  shortage 
of  copper  the  connecting  gas  couplings  used  at  the 
filling  works  are  now  of  iron  or  steel.  The  rule 
with  regard  to  right-  and  left-handed  threads  to 
the  cylinder  fittings  for  the  different  gases  is 
therefore  easily  evaded,  for  a  steel  or  iron  screw  exter- 
nally threaded  when  used  with  a  powerful  wrench 
will  easily  cut  its  own  thread  internally  on  a  brass 
connecting  piece  whatever  the  thread  may  have 
been  on  this  originally.  The  regulations  with 
regard  to  the  use  of  distinctive  colours  for  the 
cylinders  containing  the  two  gases  have  also  been 
often   ignored    lately,    owing    to    labour    shortage 


and  similar  difficulties,   and  cvlinders   have  been 


!used  indiscriminately  for  oxygen  or  hydrogen, 
|Without  regard  to  their  colour  or  markings. 
.As  a  precaution  against  similar  accidents  and 
!  explosions  the  author  recommends  the  applica- 
tion of  the  llaber  test  for  explosive  gases  before 

the  gas  from  any  cylinder  is  used,  or  the  still  more 
jsimple  soap-bubble  test,  which  consists  in  blowing 
,a  bubble  with  the  gas  from  the  cylinder,  and  then 
,applying  a  light.  These  tests,  'however,  are  of 
'little  value  if  left  in  the  hands  of  the  workmen. 

since  negative  results  can  easily  be  obtained  with 

them.— J.  B.  C.  K. 

Patents. 

.Separating  solids  from  liquids :  Process  and 
■  apparatus  for — ■ — .  P.  T.  Sharpies,  West 
|    Chester,  Pa.    U.S.  Pat,  1.232,104,  July  3,  1917. 

Date  of  appl..  May  0,  1916. 
A  mixture  of  two  constituents  of  different  specific 
gravity  is  separated  by  mixing  it  with  a  carrier 
iquid  of  greater  specific  gravity  than  the  con- 
stituents of  the  mixture  and  centrifuging  the 
vhole.  The  lighter  constituent  is  discharged  through 
)ne  outlet  and  the  heavier  constituent,  together 
with  the  carrier  liquid,  through  another  outlet 
)f  the  centrifuge.  The  carrier  liquid  is  then 
separated  and  returned  to  the  process. — W.  H.  C. 

Heplacing   and    thickening   apparatus.      Process   of 
replacement   [for  treating   slimes   and   pulp],      G. 
Moore.   Joplin.   Mo.      U.S.   Pats.    1.231.409   and 
1,231,410,  June  26,  1917.     Date  of  appl.,  Out.  9 
1914. 

The    pulp    is    passed    down    and    the    dissolving 


solution  and  wash  water  are  passed  up  a  vertical, 
cylindrical  vessel  provided  with  groups  of  super- 
imposed horizontal  discs.  The  solids  settle  through 
the  solution  and  collect  on  the  discs  and  are  then 
disturbed  and  broken  up  and  again  settled  through 
a  fresh  portion  Of  solution  or  wash  water.  The 
solids  collect  in  the  conical  bottom  of  the  vessel 
|   and  the  solution  overflows  at  the  top. — W.  H.  C. 

i  Deicatcring  and  replacement  apparatus.  G.  Moore, 
Joplin.  Mo.  U.S.  Pat,  1,231.411,  June  2(3,  1917. 
Date  of  appl.,  Dec.  11,  1914. 

The  pulp  flows  in  one  direction  and  the  wash 
water  in  the  opposite  direction  through  a  series  of 
vessels  formed  by  mounting  a  number  of  spaced 
plates  in  a  tank.  These  plates  can  be  tilted  from 
a  position  in  which  the  solid  particles  collect 
on  the  plates  to  one  in  which  the  solid  particles 
slide  off.— W.  H.  ('. 

Liquids  ;    Process  of  separating  the  constituents  of 

.     W.  A.  Schmidt.  Los  Angeles,    Cal.,  and 

L.  Bradley,  East  Orange,  N.J.,  Assignors  to 
Research  "Corporation.  New  York.  U.S.  Pat. 
1.232.395.  Julv  3.  1917.  Date  of  appl.,  June  2, 
1914.     Renewed  Mar.  24.  1917. 

A  mixture  of  liquids  of  different  degrees  of 
volatility  is  sprayed  into  a  current  of  heated  gas 
so  that  the  more  volatile  liquid  is  evaporated. 
The  mixture  of  vapour  and  particles  of  less  volatile 
liquid  is  then  passed  through  an  electric  field  to 
precipitate  the  particles. — W.  II.  C. 

« 
Separating  air  or  other  gaseous  fluid  from  liquids  ; 

Means  for- .      \V.  II.  Walker.  London.      Eng. 

Pat,    107,030,   May   10,   1910.      (Appl.  No.   6706 

of  1910.) 

To  prevent  the  escape  of  vapour  along  with  the 
air  which  is  discharged  from  the  air-collecting 
chamber,  when  the  level  of  liquid  in  the  chamber 
f;'lls  and  causes  the  float-operated  valve  to  open, 
the  connection  between  the  air  chamber  and  the 
discharge  valve  is  made  by  a  spiral  pipe,  in  which 
any  vapour  is  condensed,  the  condensed  liquid 
being  returned  to  the  air  chamber.  The  air-escape 
valve,  which  is  operated  by  the  float  and  is  counter- 
balanced by  a  weight,  has  a  passage-way  of  small 
cross-sectional  area  and  also  a  subsidiary  valve 
which  only  opens  when  the  main  valve  has  moved 
a  certain  distance,  so  that  the  escape  of  air  takes 
place  in  a  steady  manner. — W.  II.  C. 

Refrigeration  and  the  production  of  ice  ;    Processes 

and    apparatus    for .     W.     R.     Ormandy. 

London.  W.  E.  Calvert,  Halifax,  and  The  Seay 
Svndieate.  Ltd..  Manchester.  Eng.  Pat,  107,040, 
June  8,  1910.      (Appl.  No.  8132  of  1916.) 

The  liquid  absorbent  and/or  the  liquid  product 
of  absorption  of  the  gas  used  for  refrigeration  are 
absorbed  by  a  solid  such  as  kieselguhr,  pumice, 
or  a  clay-like  artificial  absorbing  material.  The 
product  is  substantially  a  solid  and  is  rapidly 
cooled  during  the  absorbing  and  rapidly  heated 
during  the  evolution  period. — W.  H.  C. 

Straining    or    filtering    apparatus     [for    fuel    oils]. 

Vickers,  Ltd..   London,  and  J.   M.Kcehnie  and 

J.   P.  Clear.  Barrow.      Em;.    I 'at.    H>7.090,  July 

S.  1910.      (Appl.  No.  9i>tir,  of   L916.) 

A  number  of  perforated  plates  having  an  annular 

rib    on    one    face,    provided    with  small   strainn 
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channels,  are  fitted  together,  one  above  the  other, 
in  a  rasing.  The  oil  is  fed  under  pressure  into  the 
interior  of  the  pile  of  plates  and  passes  through 
the  straining  channels  into  the  space  between 
the  outer  casing  and  the  pile  of  plates. — W.  II.  C. 


Mixing    7>iill  :      Continuous 


J.     Crpssley, 


Trenton,   N.J.     U.S.    Pat.    1,231,499,  June   26, 
1017.     Date  of  appl.,  Feb.  5,  1917. 

A  NUMBER  of  mixing-mills,  each  provided  with 
an  agitator  and  having  discharge  openings  at  their 
lower  ends,  are  connected  by  conveyors,  so  that 
the  materials  pass  from  mill  to  mill. — W.  H.  C. 

Grinding-miU.     G.  II.  Blantooaann,  Bt.  Louis,  Mo. 

U.S.  Pat.    1,231,478,  Juno  26,    1917.     Date   of 

appi.,  Aug.  30,  1016. 
Grinding  bars  are  disposed  helically  about  the 
ends  of  radial  beaters  mounted  on  a  rotating 
shaft.  The  distance  between  the  grinding  bars 
and  the  ends  of  the  beaters  is  adjusted  by  means 
of  rotating  scroll  rings  having  spiral  grooves  in 
which  the  outer  ends  of  the  grinding  bars  fit. 

— W.  H.  C. 

Ball-grinding  machine.  J.  Vorraber,  Munich- 
Trudering,  Germany.  U.S.  Pat.  1,231,818,  July 
3,  1017.     Date  of  appl.,  July  20.  1910. 

A  STATIONARY  holder  has  grooved  discs  on  each 
side  and  grinders  co-operating  with  the  grooved 
discs.  Grinding  halls  are  fed  to  and  returned 
from  the  grooved  discs,  and  the  stationary  holder 
is  provided  with  wedge  keys,  by  means  of  which 
axial  pressure  in  opposite  directions  can  be  exerted 
by  the  holder.— W.  H.  C. 


Dryer  :      Rotary 


furnace  gas  is  introduced  through  the  heated 
surface  and  passed  through  the  mass  of  material 
in  such  a  manner  that  the  mass  is  clinker,  d. 

— W.  II.  C. 


>ri/er  ,      i\oitin/    .      *^.     -■*•     *.,*w,.*»« 

throp  Harbor,  111.,  Assignor  to  F.  C.  Austin, 
Chicago.  111.  U.S.  Pat,  1,220,524,  June  12, 
1017.     Date  of  appl.,  Nov.  5,  1911. 

A  CURRENT  of  heated  air  is  drawn  through  a 
horizontal  rotary  drum  having  several  concentric 
inner  cylinders  attached  alternately  to  opposite 
ends  of  the  drum.  The  material  is  fed  through  a 
hollow  trunnion  al  one  end.  travels  backwards 
and  Forwards,  and  is  discharged  from  peripheral 
openings   in   the   outer   drum. — W.  EC.  C. 

Dryer.  W.  J.  Kunt/..  York,  Pa.  U.S.  Pat. 
1,229,978, Junel2, 1917.  Dateofappl.,Jan.l0,1917. 

AN  inclined  rotarv  drum  has  an  inner  shell  con- 
nected with  a  evlindrical  shell  in  one  side  of  the 
feed  head  Heated  gas  is  conveyed  by  a  flue 
into  the  opposite  side  of  the  feed  head  and  into 
the  shell  extension,  and  air  is  admitted  through 
an  enlarged  opening  around  the  flue  into  the 
inner  shell  of  the  drum. — W.  II.  0. 

Drying  apparatus.  .  C.  EL  Currier.  Newark,  N.J. 
l  S.  Pat.  1,230,282,  June  19,  1917.  Date  of 
appl..  Sept.   L5,   L916. 

Hot  air  is  supplied  under  pressure  to  a  drying 
chamber  through  a  series  of  ducts  in  one  wall, 
and  the  moisture-laden  air  is  discharged  through 
a  scries  of  ducts  in  the  opposite  wall.  The  openings 
of  the  ducts  in  both  walls  face  downwards. — W.II.C. 

Treating   [rlinkering]  materials  ;     Process   of  . 

P.  \Y.  Yrost,  Assignor  to  K.  A.  Bern,  Chicago, 
III.  U.S.  Pat.  1.231.831.  July  3,  1017.  Date 
of  appl.,  June  23,  1010.      Renewed  Oct.  10,  1912. 

THB  surface  of  a  mass  of  finely-divided  material, 
which    is    capable    of    being    cliukered    and    which 

contains  some  combustible  constituents,  is  heated 
during  the  whole  time  of  treatment.     A  current  of 


Clarifier  ;    Centrifugal 


L.   G.   Camp.   Santa 


N.     M.     Rosendahl,     Win- 


Clara.  Cuba.  U.S.  Pat.  1,230,560,  June  19, 
1917.     Date  of  appl.,   Feb.   8,    1913. 

A  DRUM  open  at  the  top  and  bottom  is  mounted 
on  and  rotated  by  a  vertical  shaft.  The  drum 
is  provided  with  a  bottom  disc  and  a  helix,  which 
when  the  drum  is  rotated  at  a  high  speed,  causes 
the  deposited  solids  to  move  downwards  along 
the  inner  wall  of  the  drum  and  the  liquid  to  move 
upwards  and  be  discharged  over  the  upper  edge. 
The  speed  of  rotation  is  kept  constant  by  a  control 
sleeve  or  brake  fitted  on  the  central  shaft  and 
regulated  by  the  amount  of  solid  matter  accumu- 
lating at  the  inner  surface  of  the  drum. — W.  H.  C. 

Centrifugal     separating     machine  ;      Liquid    . 

F.  A.  Reece,  Hopkinton,  Mass.  U.S.  Pat. 
1,230,001,  June  19,  1917.  Date  of  appl.,  Feb. 
8,   1915. 

A  float  device,  controlled  by  the  specific  gravity 
of  the  outflowing  liquid,  is  provided  in  one  of  the 
outlets  of  a  centrifugal  separator,  so  that  the 
relative  dimensions  of  the  two  outlets  for  the 
separated  liquids,  and  consequently  the  relative 
specific  gravities  of  the  liquids,  are  regulated  by 
the  specific  gravity  of  the  liquid  flowing  past  the 
float.—  \Y.  H.  C. 

Gas  e>\gines  ;    Utilisation  of  the  waste  heat  of . 

C.   Semmler,   Wiesbaden.   Germany.      U.S.   Pat. 

1,231,208,  June  26,   1917.      Date  of  appl..  Jan. 

21,  1914. 
The  cylinder  and  exhaust  pipe  of  a  gas  engine  are 
provided  with  separate  connected  water  jackets, 
and  the  exhaust  pipe  jacket  contains  a  helical 
rod  to  cause  a  corresponding  circulation  of  the 
water.  The  water  circulates  in  a  closed  cycle 
containing  a  pump,  a  throttling  device  whicl 
prevents  vaporisation  on  one  side-  and  permits  it 
on  the  other,  and  also  a  heat-utilising  device. 

— W.  I'.  F. 

Condenser  for  cooling  aeriform  fluids.  II.  I"-  Cole. 
Yokohama,  Japan.  Assignor  to  Standard  09 
Co.,  Bayonne,  N.J.  U.S.  Pat,  1.231,700,  July 
3,  1917.     Date  of  appl..  Apr.  3,   1911. 

A  NUMBER  of  groups  of  parallel  condensing  pipes 
are  arranged  in  the  same  plane  ;  transverse  inlet 
and  outlet  headers  are  provided  for  each  group,  and 
each  header  is  connected  by  a  pipe  at  right 
to  the  condenser  pipes,  to  a  pair  of  common  supply 
and  discharge  headers  which  are  parallel  t"  the 
system  of  condensing  pipes.  The  groups  of  con- 
densing pipes  are  arranged  in  such  a  manner 
th.it   the  combined  length  of  the  pipes  leading  BO 

and  from  the  headers  of  each   set    of   c tensing 

pipes  is  the  same  for  all  the  pairs  of  headers. 

Fi  — vv.  r.  r 

Kiln.     M.     R.     Isaacs.     Philadelphia.      l.S.     Pat. 

1.231.893,  Julv  3,  1017.      Date  of  appl.,  July  ,. 

1916. 
A   horizontal  drying  chamber  is  provided   writt 
means    for    heating    the    air    entering    at    one 
and  with  a  vertical  exhaust   flue  at  the  other  end. 
The    opening    between    the   chamber   and    flue   i 
regulated  ley  a  door  sliding  verticalh  .  and  atl 
by  a  flexible  member  passing  over  a  pullej 
the  door,  to  the  center  edge  of  a  damper  in  the  Bue 
pivoted  in  the  vertical  wall  containing  the  sliding 
door.     The  door  ami  damper  are  thus  connected 
so    that    when    one    opens    the    other   closes      Al 
exhaust  fan  is  provided  below  the  damper. — W.F.F. 
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Superheated  steam  ;    Method  of  and  apparatus  for 

regulating     the     temperature     of     .      D.     S. 

Jacobus.  Jersey  City,  N.J.,  Assignor  to  The 
Babcock  and  Wilcox  Co.,  Bavonne,  N.J.  U.S. 
Pats,  (a)  1,231,894  and  (b)  1,231,895,  July  3, 
1917.     Date  of  appl.,  June  11,   1915. 

(a)  Superheated  steam  is  cooled  by  conduction 
in  contact  with  a  cooling  medium  to  a  predeter- 
mined constant  temperature,  which  is  maintained 
by  varying  the  amount  of  cooling  medium  by  the 
action  of  a  thermostat  operated  by  the  cooled 
steam.  The  thermostat  comprises  a  closed  vessel 
containing  a  volatile  liquid  in  which  a  variation 
of  temperature  produces  a  variation  of  vapour 
pressure  which  controls  the  means  for  regulating 
the  flow  of  cooling  medium.  (B)  In  apparatus 
as  in  (a)  the  variation  of  vapour  pressure  in  the 
thermostat  operates  means  to  close  an  electric 
circuit  which  operates  an  electric  motor.  A  valve 
in  the  pipe  conveying  cooling  medium  to  the  steam 
pipe  is  operated  by  the  motor  so  as  to  vary  the 
flow  of  the  cooling  medium.  The  flow  of  super- 
heated steam  from  the  boiler  is  not  restricted. 

— W.  F.  F. 

Distributors  or  conveyors  for  lime  and  like  materials. 
T.  W.  JS.  Hutchins,  Middlewich.  Eng.  Pat. 
107,875,  Sept.  18,  1916.  (Appl.  No.  13,227  of 
1916.) 

Dry  products  from  liquids,  emulsions,  and  the  like  ; 

Process  and  apparatus  for  obtaining  ,   also 

adapted  for  producing  chemical  reactions.  G.  A. 
Krause.  Munich,  Germany.  Eng.  Pat.  107,417, 
June  27,   1916.     (Appl.  No.  9046  of  19*6.) 

See  U.S.  Pat.  l,213,S87o£  1917  ;  this  J.,  1917,  329. 

Solid  matter  in  finely  divided  form  ;  Process  and 
ap]>aratus  for  obtaining  from  liquids,  solu- 
tions, eynulsions,  and  the  like,  with  or  without 
chemical  reaction.  G.  A.  Krause,  Munich, 
Germany.  Eng.  Pat.  107,418,  June  27,  1916. 
(Appl.  No.  9047  of  1916.) 

See  U.S.  Pat.  1,213,659  of  1917  ;  this  J.,  1917,  377. 

[Water]  still.     U.S.  Pat,   1,231,857.     See  XIXb. 

Method  and  apparatus  for  distilling  and  evaporating 
[water].     U.S.  Pat.   1,232,269.     See  XIXb. 
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WAXES. 

Combustion  in  the  fuel  bed  of  hand-fired  furnaces. 
H.  Kreisinger,  F.  K.  Ovitz.  and  C.  E.  Augustine. 
U.S.  Bureau  of  Mines,  Techn.  Paper  137,  1916. 
pp.  76. 

[The  research  is  in  continuation  of  an  investigation 
of  combustion  in  boiler  furnaces  (Techn.  Paper 
No.  63;  this  J.,  1915.  17).  Three  kinds  of  fuel 
[were  employed  in  the  tests,  viz.,  Pittsburgh 
bituminous  coal,  anthracite,  and  coke.  Most  of 
the  results  were  obtained  in  a  furnace  of  special 
construction,  but  they  were  confirmed  on  typical 
hand-  and  mechanically-stoked  boiler  furnaces. 
The  experimental  furnace  was  in  the  form  of  a 
vertical  cylinder  having  a  grate  area  of  1  sq.  ft., 
placed  above  an  airtight  ash-box.  The  air  supply 
was  driven  under  suitable  pressure  (8  in. — 20  in. 
Water)  through  an  orifice,  the  pressure  drop  at 
vhich  enabled  the  volume  of  the  air  to  be  measured. 
The  furnace  was  open  at  the  top  and  placed 
lender  a  hood  communicating  with  a  chimney. 
Through  holes  in  the  wall  of  the  furnace  and  at 
iiffcrent  levels,  water-cooled  gas-sampling  tubes 
;ould  be  introduced  or  observations  of  temperature 
nado  with  an  optical  pyrometer.  Fuel  was 
idded  from  above,  and  from  above  also  the  fuel 


bed  could  be  maintained  at  a  desired  thickness 
and  its  surface  kept  level.  The  fuel  consumption 
was  varied  from  20  to  1851b.  per  sq.  ft.  of  grate 
area  per  hour.  During  a  test  the  thickness  of  the 
fuel  bed  was  kept  constant,  cither  6  in.  or  12  in. 
Accumulation  of  ash  or  clinker  was  prevented 
by  frequent  shaking  of  the  fire  bars.  The  general 
conclusions  arrived  at  were  that  the  fuel  bed 
in  most  furnaces  acts  primarily  as  a  gas  producer. 
With  a  6  in.  fuel  bed  all  oxygen  in  the  air  supply 
is  consumed  in  the  first  4  in.  from  the  grate. 
At  4  in.  the  CO,  content  of  the  gases  has  reached 
a  maximum  of  10 — 16%  and  above  4  in.  it  decreases, 
giving  place  to  carbon  monoxide.  At  the  surface 
of  the  fuel  bed.  if  the  latter  is  free  from  "holes," 
no  uncombined  oxygen  exists,  but  20 — 32%  of 
combustible  gases.  The  composition  of  these 
gases  is  practically  independent  of  the  rate  of 
air  supply.  If  the  latter  is  increased  the  fuel 
consumption  rises  proportionately,  so  that  the 
ratio  of  air  supply  to  fuel  consumption  remains 
constant  at  about  7  to  1.  The  weight  of  air 
theoretically  required  is  about  15  times  the 
weight  of  coal,  so  that  at  least  half  of  the  air 
must  always  be  supplied  above  the  fuel  bed. 
The  temperature  of  the  bed  is  highest  at  a  level 
of  3 — 5  inches  above  the  grate,  i.e.,  where  the 
carbon  dioxide  content  is  greatest.  The  ash  fuses 
in  and  above  this  region  where  high  temperature 
and  reducing  conditions  occur  together.  Further 
down,  where  the  temperature  is  lower  and  the 
atmosphere  oxidising,  solidification  to  clinker 
occurs.  These  results  show  that  in  practice  a 
thick  fuel  bed  is  not  necessary  for  quick  com- 
bustion and  high  rates  of  steaming.  A  fuel  bed 
6  in.  in  thickness  is  sufficient  if  free  from  holes 
and  clinker.  Indeed  a  deep  bed  actually  reduces 
the  rate  of  combustion  by  hindering  the  passage 
of  air  which,  as  has  been  shown,  determines  the 
rate  of  fuel  consumption. — H.  J.  H. 

Tar  oil  fuel  and  Diesel  engines.    G.  Porter.  Engin- 
eering,  104,  75—78,   105—107. 

The  author  gives  details  of  four  specifications 
for  tar  oil  for  Diesel  engines,  and  results  of  tests 
on  seven  different  samples  of  oil.  It  is  desirable 
to  keep  the  sulphur  content  and  the  suspended 
solids  low.  The  calorific  values  agree  very  closely, 
and  should  not  be  less  than  15,800.  The  author 
suggests  that  tar  oil  is  better  stored  under  cover 
at  a  moderately  high  temperature.  It  has  been 
found  that  tar  oil  produces  a  higher  temperature 
than  a  residual  petroleum  fuel  oil.  but  this  is  not 
serious  if  allowance  is  made  for  the  slower  burning 
of  tar  oil  by  advancing  the  fuel  admission.  The 
author  gives  a  series  of  calculations  from  indicator 
diagrams  of  engines  using  tar  oil  with  and  without 
pilot  jet  ignition.  In  general  the  diagrams  with 
the  pilot  jet  are  not  so  nicely  shaped  as  when  using 
petroleum  or  tar  oil  without  pilot  jet  ignition, 
the  prior  ignition  producing  a  "  peaked  "  admission 
line  as  compared  with  the  regular,  drooping 
curve  which  denotes  combustion  at  constant 
pressure.  The  ideal  quantity  of  ignition  oil 
at  full  load  is  5%.  In  the  ordinary  course  of 
running  the  speed  control  by  the  governor  is 
satisfactory  when  using  tar  oil,  impulses  are 
regular,  and  it  is  seldom  that  a  cylinder  "  misses." 
In  using  tar  oil  one  or  two  adjustments  must  be 
made.  Earlier  fuel  admission  is  necessary,  the 
amount  of  advance  depending  on  the  quality  of  the 
oil.  As  with  residual  petroleum  oil,  tha  colour 
of  the  exhaust  is  a  guide  to  correct  timing.  In 
using  tar  oil  alone  it  is  necessary  to  reduce  the 
injection  pressure  to  ensure  steady  operation. 
The  compression  pressure  in  the  cylinders  at  no 
load  should  not  be  less  than  480  lb.  per  sq.  in. 
It  is  considered  verv  desirable  to  fit  relief  valves 
to  the  cylinders  when  using  tar  oil.  With  regard 
to  the  pulverisers,  there  is  considerable  trouble 
owing   to   the   choking   of   the   cone   grooves   and 
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ring's,  deposits  collecting  rapidly.  The  deposit 
may  be  due  to  insufficient  pulverisation  or  may 

be  due  to  the  oil  itself,  possibly  to  naphthaline  or 
incombustible  matter.  Figures  taken  from  daily 
records  appear  to  indicate  that  the  tar  oil  and 
pilot  jet  engine  is  better  than  the  petroleum  oil 
engine  not  only  in  coat  of  working  but  in  efficient  y 
also.  The  author  gives  figures  relating  to  fuel 
cost  in  power  stations,  showing  a  saving  in  fuel 
cost  varying  from  0-2ftd.  to  0-49  Id.  per  kilowatt- 
hour  due  to  the  use  of  tar  oil. — J.  E.  C. 

Water-gas  plants  ;  operating  carbwetted for  the 

prodl'icUon  of  Mm-  water  ijas.  lias.  J..  1917.  139,01. 

In  notes  compiled  and  issued  by  the  Council  of  the 
Institution  of  Gas  Engineers,  it  is  stated  that  blue 
water-gas  can  be  made   in  carburetted  water-gas 

plants  without  any  structural  alteration  by 
readjustment  of  generating  conditions.  As  heat 
is  not  required  in  the  carburetting  chambers,  the 
object  to  aim  at  is  to  minimise  the  waste  of  heat 
due  to  the  volume  of  carbon  monoxide  and  the 
quantity  of  sensible  heat  in  the  blast  products  by 
slow  steaming  and  quick  blowing  ;  this  may  be 
effected  by  gradually  altering  the  timing  of  the 
cycle.  The  best  method  is  to  adopt  a  somewhat 
shorter  cycle  with  the  fuel  depth  unaltered. 
Thus  for  a  customary  cycle  of  3-minute  "  blows  " 
and  S-minute  "  runs,"  one  of  2 -minute  "  blows  " 
and  5-minute  "  runs  "  may  be  substituted,  keeping 
the  carbon  dioxide  in  the  finished  blue  gas  below 
6%.  The  coke  used  in  the  generator  should  be 
of  suitable  size,  dry,  and  free  from  dust  and 
breeze.  The  analysis  of  blue  water-gas  is  approxi- 
mately :  11,  50-5%,  CO  38-5°„,  FG2  50%, 
N,  3-5%,  ('11,  1-0%,  and  ll.S  0-5 °„.  the  calorific 
value  being  about  300  B.Th.U.  gross.  In  mixing 
blue  water-gas  with  coal  gas  it  is  necessary  in  many 
cases  to  increase  the  calorific  value  of  the  coal 
gas.  which  should  be  at  least  540  B.Th.U.  if  the 
mixture  is  to  contain  20%  of  blue  water-gas. 

—J.  E.  C. 

Petroleum  industry  in  Assam  ;    Development  of  the. 

.    H.  S.  M.  Jack.    J.  Rov.  Soc.  Arts,  1917, 

65,  580—596. 
The  petroleum  industry  in  Assam  is  of  purely 
modern  development.  At  present  the  Assam 
Oil  Co.  is  the  only  company  producing  oil.  the 
two  areas  it  works  being  known  as  the  Makum 
and  Digboi  areas.  The  strata  found  on  the 
fields  consist  of  hard  shales  and  clays  of  various 
sorts,  including  bands  of  a  very  soft,  spongy 
nature  and  sandstone  of  all  degrees  of  hard- 
ness. Various  methods  of  drilling  have  been 
used,  the  one  finding  most,  favour  being  a  Parker 
rotary  plant.  The  ideal  method  for  work  in 
Assam  would  be  to  use  a  rotary  system  for  the 
soft  strata  and  a  percussion  system  for  the  haul. 
but  a  satisfactory  combination  has  not  yet 
been  found.  Considerable  gas  pressures  are 
found  and  not  until  a  well  has  reached  a  mature 
age  is  pumping  necessary.  The  pure  crude  oil  has 
sp.  gr.  0*856,  is  very  dark  brown,  almost  black 
in  colour,  and  is  perfectly  fluid  at  ,-<2'  F..  at  which 
point  crystals  of  paraffin  separate.  At  77°  F. 
the  oil  loses  fluidity  and  becomes  semi-solid. 
The  crude  oil  after  settling  is  pumped  into  boiler 
stills  arranged  in  groups  of  three.  Distillation  is 
continuous.  From  the  (list  still  crude  benzine  is 
taken  off,  from  the  second  intermediate  kerosene, 
and     from     the     third     the     bulk     of    the     ordinary 

kerosene.  The  residue  is  distilled  to  dryness  in 
intermittent  pot-stills,  the  whole  of  the  middle 
distillate  being  passed  through  an  anhydrous 
ammonia  and  a  carbonic  acid  refrigerating  machine 
in  succession.  Prom  the  former  is  obtained  the 
bulk  of  the  wax  of  high  melting  point,  from  fche 
latter  the  basis  of  the  batching  oil.  used  for  SOften- 

ing    jute    fibre.       Non-condensable    vapours    are 


bund  in  the  furnaces.  The  crude  benzine  is  re- 
distilled with  closed  steam,  giving  two  qualities 
of  petroleum  spirit  of  sp.  gr.  0710  and  0-750 
respectively.  To  stimulate  sales,  the  company 
lias  developed  a  system  of  lighting,  by  converting 
tin-  spirit  into  vapour  which  is  burnt  with  an 
incandescence  mantle.  The  intermediate  kerosene 
is  of  great  power  value  in  internal  combustion 
engines,  whilst  a  small  amount  of  water-white 
kerosene  is  produced  for  the  use  of  Europeans. 
Tin'  hatching  oil  is  concentrated  to  sp.  gr.  0-885 
to  0-800.  The  paraffin  wax  is  a  hard  wax  of  very 
high  melting  point,  the  standard  adopted  being 
135  F.  ;  the  wax  is  marketed  in  a  semi-refined 
state.  The  waste  in  distillation  has  been  reduced 
to  about  5%  of  the  crude  oil. — J.  F.  ('. 

Bituminous  and  tarry  substances  and  hydroearbon 

nils  :    Action  of  sulphur  monochloride  on  . 

J.  V.  Meigs.  J.  Ind.  Eng.  (hem..  1917,  9, 
r.->5— 658. 
SULPHUR  monochloride  reacts  with  bituminous 
matter,  tarry  substances,  and  hydrocarbon  (tras- 
engine)  oils,  hydrochloric  acid  being  evolved. 
With  asphalts,  the  reaction  was  so  quiet  as  to  he 
scarcely  noticeable,  but  with  tar  binder,  heat  wiu 
developed,  vigorous  ebullition  and  frothing 
curred,  and  a  black,  friable  powder,  insoluble  \n 
carbon  bisulphide,  was  produced.  By  using  a 
10%  solution  of  sulphur  monochloride  in  drj 
i  arbon  bisulphide,  the  reaction  proceeds  quantita- 
tively and  the  hydrogen  chloride  evolved  ma\ 
aspirated  through  water  and  titrated  with  V  20 
sodium  hydroxide  solution,  usim:  methyl  orange 
as  indicator.  The  reaction  may  be  used  as  a  test 
for  the  relative  stabilities  of  transparent  lubricating 
oils.  The  colour  produced  by  the  action  of 
sulphur  chloride  on  gas-engine  oils  is  an  indication 
of  the  degree  to  which  they  have  been  refined. 

—  A.  B.  S. 

Asphalts  ;    Relations  of  the  effect  of  ovrhrai'tng  to 

eertahi  physical  and  chemical  properties  of . 

A.  W.  Ilixson  and  H.   F.   Hands.     J.  Ind.  ICng. 
Chem.,  1917,   9,   051—655. 

Carbenes  (hydrocarbons  extracted  from  asphalts 
by  carbon  bisulphide)  are  probably  formed  by 
the  cracking  of  asphaltic  hydrocarbon-.  I" 
investigate  the  conditions  of  their  formation.  100 
grans,  each  of  crude  Trinidad  asphalt,  a  brick 
filler  consisting  of  a  natural  asphalt  fluxed  with 
To  ",,  oi  asphaltic  oil  residuum,  and  an  oil -asphaltic 
cement  of  unknown  origin  were  heated  to  van 
temperatures  for  5  hrs.  in  a  porcelain  crucible, 
pound  on',  anil  allowed  to  cool.  In  each 
after  the  material  had  been  heated  to  200  C.  then- 
was  an  increase  in  the  fixed  carbon  ami  in  the 
melting  point,  and  decreases  in  the  penetration 
and  in  the  carbene  content  which  were  proportional 
to  the  temperature  at  which  (be  material  had  been 
heated.  After  heating  to  235  ('..  the  melting 
points  continued  to  rise,  the  Trinidad  asphalt 
and  filler  became  harder,  but  the  oil  cement 
remained  soft  ;  the  Trinidad  asphalt  and  i  il 
cement  became  more  viscous  and  the  brick  tiller 
showed  its  maximum  fluidity.  After  heating 
to  205°  C.,  a  break  was  observed  in  the  gra 
■depicting  the  various  properties:  the  melting 
lOints,  fluidity,  and  fixed  carbon  of  the  Trinidad 
asphalt  and  the  oil  cement  were  lowered  and 
proportion  of  carbenes  in  all  three  materials  was 
greatly  increased.  After  heating  to  300  ('..  the 
Trinidad  asphalt  became  verj  hard  and  infusi 
The  brick  filler  became  hard",  but  the  oil  cement 
was  soft  and  mealy.  The  penetration  of  the 
Trinidad  asphalt  and  filler  became  less,  but  that  H 
1  he  oil  cement  greatlx  increased,  whilst  its  moll 
point  was  reduced.  In  each  case,  an  increase  in 
fixed  carbou  and  carbenes  and  a  loss  of  fluidity 
occurred.  It  appears  prohaole  thai  heating  up 
to   200°   C.   merely   distils  off   the  lighter  hydro- 
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carbons.  On  heating  to  23.")° — 20">°  C,  the  pro- 
portion of  carbon  to  hydrogen  is  reduced,  indicating 
that  hydrocarbons  rich  in  carbon  and  of  low 
boiling  point  distil  over.  The  nature  of  the  residue 
requires  investigation.  Upon  heating  to  300°  C, 
the  proportion  of  carbon  to  hydrogen  is  increased 
owing  to  cracking  and  the  formation  of  carbenes 
consisting  of  either  unsaturated  hydrocarbons  or 
naphthenes.  It.  is  suggested  that  the  fixed  carbon 
graph  (corrected  by  multiplying  the  fixed  naibon 
by  tlie  percentage  of  tesidue  left  on  heating  and 
dividing  by  100)  offers  a  means  of  tracing  (lie 
changes  in  the  molecular  structure  of  the  hydro- 
carbons  when  heated.  There  is  a  close  relation 
between  the  proportion  of  carbenes  and  the 
physical  properties  of  asphaltic  materials. — A.B.S 

diffusion     method     of     determining    gas    density. 
Edwards,     See  XXIII. 

Specific  gravity  balance  for  gases.     Edwards.     See 
XXIII. 

Patents. 

Fuel ;  Apparatus  for  feeding  powdered  or  pulverised 

.     F.  Caldwell, Cincinnati,  Ohio.      U.S.  Pat. 

1,231 ,48S,  June  2(5,  1917.     Date  of  appl..  Sept, 
26,   1916. 

Powdered  fuel  contained  in  the  hopper,  10,  is 
fed  by  the  screw  conveyor.  17.  to  the  tapered 
outlet.  33,  and  thence  through  an  opening  in  the 
inclined  portion,  31,  of  the  pipe,  21,  through  which 


air  is  supplied  for  combustion.  An  inclined  dia- 
phragm in  the  pipe  diverts  the  fuel  into  the  current 
>f  air,  with  which  it  is  mixed  in  the  helical  portion 
3f  the  pipe,  and  finally  discharged  by  the  nozzle, 
25,  into  the  furnace,  29.  Steam  is  passed  through 
ohe  chamber,  23,  to  heat  the  air.  and  through  the 
jacket,  14,  to  dry  the  fuel. — W.  F.  F. 

Water-gas  producers  ;  Apparatus  for  equalising  the 
'    pressures  in  the  producer  and  in  the  space  below 

the    grate     of    water-sealed     .     P>.     Spitzor, 

Berlin-YVilmersdorf.     Ger.    Pat.    29S,387,     Feb. 
13,  1915. 

The  apparatus  consists  of  a  double  valve  con- 
aining  two  pistons  of  different  diameter,  on  the 
ame  rod,  supported  by  a  counterweight  over  a 
mlley.  Each  piston  runs  in  a  cylinder,  the 
arger  being  below.  The  pressure  in  the  producer 
■pirates  on  the  lower  and  that  in  the  ash  space 
'n  the  upper  side  of  the  bottom  piston.  An 
increased  pressure  on  the  lower  side  of  the  latter. 
I.e.,  in  the  producer,  causes  it  to  rise  and  therefore 
jifts  the  upper  piston,  which  opens  air  ports 
flowing  an  increased  blast  pressure  to  operate  in 
he  ash  chamber.  A  fall  in  the  producer  pressure 
lets  oppositely,  and  thus  the  apparatus  prevents 
lie  development  of  pressure  differences  between 
iie  producer  and  the  ash  space. — H.  ,T.  H. 


Water-gas  ;    Continuous  production  of .  A.  F. 

Holmgren,  J.  V.  Aqvist,  and   G.   Helsing,  Troll- 

hattan.     Ger.     Pat.     298,119,      Jan.     16,  1915. 
Under  Int.  Corn-..  Nov.   IS.   1914. 

Steam,  unmixed  with  air,  is  passed  downwards 
through  an  Incandescent  bed  of  carbonaceous 
material.  The  producer  consists  of  a  vertical 
shaft,  with  feeding  hopper  and  steam  inlet  at  t!i  ■ 
top,  and  a  grate  at  the  bottom.  The  water-gas 
formed  passes  out  through  an  opening  in  the  side 
just  above  the  grate.  Above  this  outlet,  two  hori- 
zontal electrodes  are  introduced  into  the  producer  at 
opposite  side's  so  that  the  temperature  of  the  charge 
can  be  maintained  electrically.  The  necessity  lor 
interrupting  the  making  of  gas  by  the  "  air-blow  " 
period,  and  hence  the  attendant  loss  of  fuel  as 
carbon  dioxide,  are  thereby  obviated  ;  the  gas  is  also 
free  from  nitrogen.  Wet  peat,  sawdust,  or  bituminous 
fuel  may  be  gasified  in  place  of  coke. — II.  J.  H. 


Coal  gas;    Preparation  of  - 


for  storage   in   iron 


vessels  under  pressure,  for  incandescence  lighting. 
J.  Pintsch  A.  G.,  Berlin.  Ger.  Pat,  298,223, 
Dec.  5,  1915. 

If  coal  gas  is  stored  under  pressure  in  iron  vessels, 
iron  carbonyls  may  be  formed,  and  these  render  it 
unsuitable  for  use  with  incandescence  mantles. 
To  avoid  this,  the  gas  is  freed  from  carbon 
monoxide  prior  to  compression. — H.  J.  H. 

Petroleum  ;    Apparatus  tor  refining .    A.  F.  L. 

Bell.  San  Francisco,  Gal.  U.S.  Pat,  1,231,695, 
July  3,   1917.     Date  of  appl.,   May  10,   1916. 

A  slightly  inclined  rotating  cylindrical  still  is 
mounted  on  a  hollow  fixed  central  shaft.  This 
shaft  serves  to  supply  the  oil  and  also  to  carry  off 
the  vapours.  A  scraper  attached  to  the  hollow 
shaft  removes  carbon  deposit  from  the  inner 
surface  of  the  still,  and  a  scoop  pipe,  also  carried 
by  the  shaft,  collects  the  carbon  and  transfers 
it  to  the  shaft,  from  which  it  passes  to  a  collecting 
chamber  formed  by  an  enlargement  of  the  shaft 
outside  the  still.— W.  F.  F. 

Petroleum    and    other   hydrocarbons ;     Method    for 

treating  [distilling] .    C.  1*.  Dubbs,  Wilmette, 

111.  U.S.  Pat,  1,231.509,  June  26,  1917.  Date 
of  appl.,  Nov.  27,  1916. 

To  produce  hydrocarbons  of  lower  boibng  point, 
petroleum  is  passed  through  a  series  of  receptacles 
where  it  is  subjected  to  progressively  increasing 
temperatures  and  pressures.  The  temperature 
varies  from  a  minimum  of  200° — 500°  F.  (93° — 
260°  C.)  to  a  maximum  of  500°— 2000"  F.  (260°— 
1090°  C.)>  and  the  pressure  varies  from  a  minimum 
of  50  lb.  per  sq.  in.  to  a  maximum  of  1000  lb. 
per  sq.  in.  The  vapour  from  the  vessel  at  lowest 
temperature  is  collected  and  condensed,  and 
the  vapour  from  the  other  vessels  is  passed  through 
reflux  condensers,  the  condensate  being  returned 
to  its  own  vessel  and  the  residual  vapour  being 
passed  through  the  vessel  of  next  lower  tem-- 
perature  in  the  opposite  direction  to  the  flow  of 
petroleum. — W.  F.  F. 

Gasolene  substitute.    T.  E.  Kice,  Des  Moines,  Iowa. 

U.S.    Pat.    1.230.924,   June  26,    1917.     Date  of 

appl.,  May   13,  1916. 
A  liquid   fuel   suitable   for  use   in   internal  com- 
bustion engines  is  composed  of  kerosene  1  gallon, 
methvl  ether  4  oz.,  carbon  bisulphide,  8  oz. 

_W.  F.  F. 

Oil;       Process     of     decomposing     [cracking] . 

A.  A.  Wells,  Montclair,  N.J.,  Assignor  to  Ellis- 
Foster  Co.      C.S.    Pat,    1.232.151.   .Inly   3,    1917. 
Date  of  appl..  Mar.  31,  1913. 
The  vapour  of  heavv  petroleum  oil  of   predeter- 
mined gravity  is  cracked  by  passing  i<   through  a 
heated  tube  provided  with  metal  baffling  prong 
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which  produce  a  greater  baffling  effort  at  the  centre 
than  at  tin-  side^.  The  vapour  is  maintained  at  a 
pressure  directly  proportional  to  its  density, 
and  the  condensable  vapour  is  condensed  and 
removed. — W.  F.  F. 


.  W.  "Land  os. 
Wichita,  Kans.,  U.S.A.  Eng.  Pat.  107,502, 
Oct.  11.  1910.     (Appl.  No.  14.402  of  1916.) 

See  U.S.  Pat.  1.199,909  of  1916  ;  this  J.,  1916,1211. 

Straining    or    filtering    apparatus    [for    fuel    oils]. 
Eng.  Pat.  107,090.  See  I. 

Process  of  treating  [clinker  ing]  materials.    U.S.  Pat. 
1,231,831.     See  I. 

Product  con    of   chlorinated    hydrocarbons    [from   oil 
gas].     U.S.  Pat.   L,231,12S.    Sec  XX. 

Methane  detector.   U.S.  Pat.  1,231,015.   SecXXlII. 


HI.— TAR  AND  TAR  PRODUCTS. 

Phenols  :  Spectroscopic  identification  of  — — .  J. 
Fornianok  and  J.  Knop.  Z.  anal.  Chem.,  1917, 
56,  273— 29S. 

A  critical  review  and  reinvestigation  of  the 
results  of  Gsell  (this  J.,  1916,  35,  1054)  on 
the  identification  of  phenols  by  the  absorption 
spectra  of  their  phthalein  condensation  products. 
Apart  from  the  fact  that  some  of  the  phthaleins 
examined  by  Gsell  cannot  have  been  pure,  it  is 
not.  sufficient  merely  to  indicate  the  position  of 
the  head  of  an  absorption  band,  but  the  form 
.should  tie  represented  graphically  for  varying 
concentration  :  also,  where  possible,  the  examina- 
tion should  be  made  in  several  different  solvents. 
The  method  for  effecting  the  condensation  is  to 
heat  at  100° — 180°  C.  about  0-1  grm.  of  the 
phenol  with  about  one-half  the  weight  of  phthalic 
anhydride  and  01  grm.  of  zinc  chloride  or  2 — 3 
drops  of  sulphuric  acid  as  condensation  agent. 
When  zinc  chloride  or  tin  chloride  is  used  the 
colour  may  be  affected  by  the  formation  of  a  lake 

on  subsequent  addition  of  alkali,  whilst  a  compli- 
cation of  the  phenomena  is  also  possible  With 
sulphuric  acid,  the  use  cif  which  may  in  some  cases 
give  rise  to  sulphonation.  Alternative  methods  of 
spectroscopic  identification  for  phenols  are  possible 
by  the  use  of  a  larger  proportion  of  phthalic 
anhydride  and  of  sulphuric  acid  at  100° — 200°  C, 
when  an  anthraquinone  derivative  may  be  ob- 
tained, and  by  warming  with  alcoholic  or  aqueous 


[Asphaltic]     material  ;       Process     of     producing     a 

plastic .     C.   Baskervillo.   Now    York.      U.S. 

Pat.    1,231,085,   July   3,    1917.      Date  of  appl., 
Nov.    13,   1914. 

A<  id  sludge  obtained  as  a  by-product  in  the 
refining  of  petroleum  oil  by  moans  of  sulphuric 
acid  is  boated  sufficiently  to  separate  part  of  the 
contained  oil  but  not  sufficiently  to  carbonise  the 

sludge.  The. separated  asphaltic  portion  is  removed 
and   neutralised   with  slaked  lime. — ^Y.  F.  F. 

By-product  ovens,  furnaces,  and  the  like  ;  Ascension 
pipes  or  /lues  of — : — .  \Y.  H.  Proctor.  Bankfoot 
Crook,  Durham.  Eng.  Pat.  107,536,  Jan.  16, 
1917.      (Appl.  No.  805  of  1917.) 

Liquid  fuel  burners.  II.  N.  Davis  and  W.  R.  Twigg, 
Luton.  Eng.  Pat,  107.814,  July  12,  L916. 
(Appl.  No.  9830  of  1916.) 

Gas  retorts  ;    Method  of  and  apparatus  for  charging 

.   A.  E.  White,  London.    From  Riter-Conley 

Manufacturing     Co.,      Leetsdale,     Pa.,      U.S.A. 
Eng.   Pat.    107,775,   Aug.   7,    1916.      (Appl.   No. 

5128  of  1916.) 

i 

Petroleum  ;    Method  of  distilling 


sodium  hydroxide  and  chloroform,  with  formation 
of  a  xanthene  derivative.  The  following  phenols 
were  converted  into  their  phthaleins  and  the 
spectra  examined  in  aqueous  and  alcoholic  solu- 
tion ;  the  results  are  tabulated  and  also  graphically 
represented  : — Phenol,  o-  and  m-cresol,  thymol, 
guaiacol,  quinol,  hydroxyquinol.  Carvacrof 
a-naphthol,  catechol,  resorcinol,  a-naphtho- 
resorcinol,  orcinol,  and  phloroglucinol  were  con- 
verted into  phthaleins  and  also  into  xanthene 
derivatives,  and  pyrogallol  into  phthalein  and 
anthraquinone  derivatives.  A  xanthene  was  ob- 
tained from  0-naphthol.  but  no  satisfactory 
phthalein  ;  o-  and  p-hydroxy benzoic  acids  gave 
phthaleins  identical  with  phenolphthalein,  whilst 
with  m-hydroxybenzoie  acid  phthalein  formation 
was  uncertain.. — D.  F.  T. 

Tar  oil  fuel  and  Diesel  engines.     Porter.     See  11a. 

Actioti  of  sulphur  monochloride  on  bituminous 
and  tarry  substances  atul  hydrocarbon  oils.  Meigs. 
See  1 1  a. 


Patents. 


B.   E.  D. 


Tar  ;    Continuous  distillation   of  — 

Kilburn,  London.  From  Sulzer  Freres,  Winter- 
thur.  Switzerland.  Eng.  Pat.  107,168,  Jan.  2, 
1917.      (Appl.  No.  77  of  1917.) 

The  apparatus  consists  of  two  drums  sot  hori- 
zontally at  different  levels  in  the  furnace  brick- 
work. The  tar  is  fed  continuously  into  the  upper 
drum  through  a  preheating  coil  arranged  above 
the  lattor.  The  ammonia  and  light  oil  are  dis- 
tilled oil  in  this  drum  and  conveyed  to  a  condenser. 
The  hot  tar  then  passes  to  the  lower  drum  whore 
the  distillation  is  completed.  The  vapours  pass 
to  a  separate  condenser,  and  the  pitch  Hows  away 
continuously  from  the  hottest  part  of  the  drum 
The  lower  drum  is  heated  by  a  furnace  placed 
below,  and  the  hot  gases,  after  circulating  round 
the  lower  drum,  pass  round  the  upper  drum.  A 
by-pass  flue  is  provided  so  that  all  or  any  desired 
proportion  of  the  products  of  combustion  can  be 
conducted  directly  to  the  upper  drum. — \Y.  11.  C. 

Aromatic  hydrocarbons  ;    Process  of  making  . 

C.  M.  Alexander,  Port  Arthur.  Tex.,  Assignor 
to  Gulf  Refining  Co.,  Pittsburgh,  Pa.  r.S. 
Pat.  1.230.975.  .June  20.  1917.  Date  of  appl., 
Nov.  10,  1915. 

BENZENE  and  toluene  arc  obtained  by  passing 
vapours  of  hydrocarbons  of  high  boiling  point 
e.g.,  solvent  naphtha,  throuirh  a  heated  zone  at 
about  000° — 1000°  ('.,  at  a  rate  sufficiently  rapid 
to  give  a  condensate  having  about  7I>"0  of  the 
volume  of  the  original  hydrocarbon  and  containing 
high-boiling  oils.  The  vapours  are  condensed 
and  the  benzene  and  toluene  separated.  The 
solvent  naphtha  may  be  mixed  with  once-treated 
high-boiling  oil. — F.  \Y.  A. 


IV.— COLOURING     MATTERS    AND     DYES. 


Cochineal;    Detection  of  ammoniacal  .     C. 

Muttelet.     Ann.   Falsif.,   1917,   10,  228—230. 

Ammoniacal  cochineal  gives  an  amethyst 
whereas  cochineal  carmine  gives  an  emerald 
colour    on    addition    of    aqueous    uranium   acetate 
solution  to  a  neutral  amy]  alcohol  solution  of  the 
colouring  matter.      The  carmine  may  be  separated 
from  a  mixture  of  the  two  colouring  matters  hy 
treating   the  amy]  alcohol   solution   with  calcium 
carbonate    to   form    its   insoluble   lake:     the   atr.- 
moniacal    cochineal    is    extracted    from    the   lake 
by  cold  water  and  identified  as  such  or  aftei   i  "i: 
version  into  the  carmine  by   boiling  with  causti 
alkali.— F.  \V.  A. 


F- 
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J^iirosopi/rrole  Black.  A.  Angeli  and  G. 
Cusmano.  Atti  R.  Acad.  Lincei,  1917,  [v.],  26, 
i.,  273—278.     J.  Chem.  Soc,  1917,  112,  i.,  413. 

When  an  aqueous  solution  of  the  sodium  salt 
of  isonitrosopyrrole  is  treated  with  carbon 
dioxide,  or  when  pyrrole  reacts  with  ethyl  nitrite  or 
nitrous  acid,  a  black  powder,  named  Nitrosopyr- 
role  Black,  is  obtained.  This  product  is  almost 
insoluble  in  most  solvents,  but  dissolves  easily  in 
alkali  and  is  reprecipitated  by  acid  ;  in  alkaline 
solution  it  is  instantly  oxidised  by  permanganate 
and  is  decolorised  by  reducing  agents,  the  dark 
colour  subsequently  reappearing  in  the  air.  The 
composition  agrees  approximately  with  the  formula 
(C,H3ONv,)n.  Nitrosopyrrole  Black  does  not 
melt,  but  at  a  high  temperature  deflagrates  with 
liberation  of  red  vapours.  This  compound  appears 
to  be  accompanied  by  another,  also  black,  which 
has  not  yet  been  investigated.  In  Nitrosopyrrole 
Black  the  CO-group  of  Pyrrole  Black  (this  J., 
1917,  210)  is  replaced  by  NO  :  (CJSDCO-.- 
(C.N)NO. 


Patent. 


I  from  bananas 


Dyes  or  stains  ;  Production  of  - 
or  plantains].  W.  W.  Coe  and  W.  W.  Coo,  jun.. 
London.  Eng.  Pat.  107,094,  Julv  11,  1916 
(Appl.  No.  9775  of  1916)  and  Jan.  31,  1917 
(Appl.  No.  1584  of  1917). 

rHE  pulp  and/or  skin  of  the  banana  or  plantain  is 
treated  with  an  alkaline  solution  or  a  mineral  acid, 
n  presence  or  absence  of  a  metallic  compound,  with 
subsequent  neutralisation  or  partial  neutralisation. 
The  resulting  dyes  or  stains  may  be  used  for  dyeing 
with  or  without  mordants. — F.  W.  A. 


V.— FIBRES ;  TEXTILES  ;  CELLULOSE  ; 

PAPER. 

Wood  gum  in  incompletely  purified  cotton  ;     Deter- 
mination   of .     M.     Freiberger.      Z.     anal. 

Chem.,  1917,  56,  299—308. 

The  author  suggests  a  method  for  the  examination 
md  est  imation  of  the  organic  constituents  of  cotton 
jlber  than  pure   cotton   cellulose  and   fat.     The 
naterial   is   extracted   with   a   cold    5%    aqueous 
:olution  of  sodium  hydroxide  for  24    hours,    the 
lissolved  matter  being  subsequently  precipitated 
n   fractions    by    successive    addition  of    alcohol, 
tteutralisation  with    hydrochloric  acid,  and   acidi- 
fication with  hydrochloric  acid,  a  period  of  48  hours 
iieing  allowed  at  each  stage  of  the  treatment  for 
he   completion    of    the    precipitation.     The    first 
leposit  consists  largely  of   cellulosic  material  and 
he  second   of   xylan  with   cellulosic    substances, 
yhilst  the  third  also  contains  fatty  acids.    In  each 
ase   the   precipitated    material    contains   sodium 
hloride  for  which  a  correction  is  made.      After 
Ihis  treatment  with   cold   alkali   the   cotton   still 
ontainsasmall  quantity  of  oxyeellulose,  wood  gum, 
nd  fatty  material.     This  is  removed  by  a  further 
jxtraction  for  5  hours  at  100°  C.  in  an  apparatus 
jrom  which  air  is  excluded,  with  a    1  %  sodium 
ivdroxide  solution  to  which  have  been  added    a 
ttle   resin   and    dextrose,    the   residual    cellulose 
eing  well   washed,    dried,   and  weighed.     Under 
;hese  conditions  approximately  only    1  %  of    fchfi 
ellulosc  proper  is  dissolved  and,  in  calculating  the 
otal   weight   of    "  wood    gum,"    a    corresponding 
orrection  is  made  for  this  loss  and  for  the  extracted 
jit.     A  small  quantity  of  "  wood  gum  "  persists 
i  solution  during  the   various  operations  in  the 
jrst  stage  of  the  treatment  and  so  is  not  included 
'i  the  result.— D.  F.  T. 


raper;     Physical    testing    of 


as    affected    by 


humidity.      R.   Campbell.  J.    Ind.    Eng.    Chem., 
1917,   9,  658—661. 

•riTH    an   increase   of    50 — 98  %   in   the   relative 


humidity,  the  shrinkage  of  paper  increased 
40 — 50%;  longitudinal  stretching  increased  30%, 
and  cross  stretching  40 — 50  %.  Folding  tests  gave 
maximum  results  at  80  %  relative  humidity.  Tho 
time  required  for  ink  penetration  decreased 
40 — 50%  as  the  relative  humiditv  increased  from 
55—100  %  at  S0°  F.  The  effect  of  a  good  tub  size 
on  the  physical  properties  of  paper  is  verv  advan- 
tageous.— A.  B.  S. 

Patents. 
Paper ;     Process    of   making   fibre   for    -     — .      V . 


Drewsen,  Brooklvn,  N.Y.  U.S.  Pat.  1,229.422, 
June  12,  1917.  "Date  of  appl..  Mar.  12,  1915. 
Renewed  Feb.  27,  1917. 

Cornstalks  are  boiled  for  5 — 6  hours  under  a 
pressure  of  40 — 120  lb.  (preferably  00—70  lb.)  per 
sq.  in.,  in  the  absence  of  substantial  proportions  of 
free  caustic  alkali  or  strong  acid,  with  a  liquid 
containing  sufficient  sodium  sulphite  to  represent 
about  25%  of  the  dry  weight  of  the  raw  material 
and  remain  alkaline  to  litmus  during  the  entire 
digestion  process. — J.  F.  B. 

Paper  [coated].  J.  F.  "Baum,  jun.,  Chicago.  111. 
U.S.  Pat.  1,230,095,  June  10,  1917.  Bate 
of  appl.,  Feb.  11,  1916. 

The  paper,  in  sheet  or  web,  has  a  coating  of  un- 
combined  silica,  in  a  state  of  impalpable  powder, 
mixed  with  clay  or  a  colouring  matter  and  sufficient 
size  to  act  as  a  binder  and  form  a  very  smooth 
surface   after   calendering. — J.  F.  B. 

Sizing  paper,  cardboard,  and  the  like  ;    Method  of 

.     A.  H.  Haeffner,  Skutskir,  Sweden.     U.S. 

Pat,  1.231.153,  June  26,  1917.  Date  of  appl., 
Jan.   15,   1917. 

Sizing  material  is  precipitated  from  fermented 
sulphite  liquor  by  means  of  alum,  aluminium 
sulphate  or  the  like,  before  or  after  incorporation 
of  the  liquor  with  the  pulr>. — F.  W.  A. 

Sized  sheets ;  Apparatus  for  waterproofing .     S. 

Elliott.  N.wton,  Mass.  U.S.  Pat/  1,230.008, 
June  12,  1917.     Date  of  appl.,  Dec.  28,  1914. 

The  apparatus  comprises  a  closed  chamber  in 
which  the  sized  sheets  are  suspended,  containing 
a  small  vessel  fed  by  means  outside  the  chamber 
with  a  determined  quantity  of  a  volatile  liquid, 
sueb  as  formaldehyde,  which  on  heating  gives  off  a 
vapour  ;  a  blower  is  provided  inside  the  chamber 
which  causes  a  mild  circulation  of  air  through 
restricted  openings  arranged  on  opposite  sides  of 
the  chamber. — J.F.  B. 

Fibres  ;  Treatment  of to  increase  their  co- 
efficient of  friction  on  each  other.  W.  E.  Muntz, 
London.  U.S.  Pat.  1,232,374,  July  3,  1917. 
Date  of  appl.,  Apr.  4,  1914. 

See  Eng.  Pat.  8278  of  1913  ;    this  J.,  1914,  546. 


VI.— BLEACHING  ;   DYEING;  PRINTING; 
FINISHING. 

Cotton  fibres  ;    Chemical  and  physical  changes  in 

with    special   reference   to   the   2^»cesscs   of 

dyeing.  R.  TIaller.  Kolloid  Zeita.,  1017,  20. 
127—145.  J.  Chem.  Soc,  1917,  112,  i.,  430. 
The  chemical  and  physical  properties  of  cotton 
fibres  lead  to  the  conclusion  that  the  outer  mem- 
brane consists  of  two  structural  elements  which 
show  but  small  differences  under  normal  condi- 
tions. When  the  cellulose  is  transformed  into 
hvdrocellulose  and  oxj  cellulose,  the  two  com- 
ponents are  much  more  readily  differentiate. I. 
The  difference  is  shown  in  the  behaviour  towards 
chemical  reagents  and  in  the  appearance    under 
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the  ultra-microscope.  The  proof  that  two  such 
structural  elements  arc  involved  is  considered  to 
afford  evidence  in  support  <>f  Nageli's  micellary 
theory  of  the  structure  of  vegetable  membranes. 
The  absorption  of  mordants  and  dyes  by  the 
p  metration  of  these  Bubstances  into  the  micellary 
interstices  is  dependenl  on  the  degree  of  dispersion 
of  the  particles.  The  power  of  penetration  is 
limited  to  particles  of  diameter  less  than  about 
5/xjt.  In  the  case  of  mercerise  I  fibres,  the  micellae 
are  more  widely  separated  than  in  the  original 
untreated  fibres,  and  oarticles  <>f  larger  size  than 
those  above  referred  lo  may  accordingly  be  al>- 
sorbed,  with  the  result  that  the  depth  of  colour  is 
greater. 

Patents. 

Printers'     blank/is  ;       Fabric     for and     other 

purposes.  F.  E.  Ellis,  Revere,  Mass.  l'.s.  Pat. 
1,231.]  II.  June 26,  1917.  Date  of  appl.,  .Mar.  21, 
1'J17. 

A  blanket  for  printing  presses  consists  of  a  hody 
layer  of  relatively  expensive  material  with  a  face 
ply  of  textile  fabric  secured  by  an  adhesive,  water- 
proof, and  oil-proof  cement,  and  a  non-offsetting 
tilm  of  a  smooth,  non-porous,  ink-repellent  coating 
(i.;/..  nitrocellulose  with  sufficient  emollient  to 
render  it  flexible  and  non-brittle)  attached  to  the 
outer  side  of  the  face  layer.— P.  W.  A. 

Weighting  of  silk  filaments  and  fabrics  in  tin'  form 

oi  hanks;    Apparatus  for  the .     1'.   Schniid. 

Basle.  Switzerland.  U.S.  Pat.  1.231,43(5,  June 
26,  1917.  Date  of  appl.,  Sept.  20.  1916. 
An  apparatus  for  weighting  silk  filaments  and 
fabrics  consists  of  a  vat  containing  in  its  upper 
part  a  row  of  horizontal  hank  supports  arranged 
so  that  they  can  he  tilted,  and  provided  with 
spraying  tubes  arranged  above  the  hank  supports 
in  such  a  manner  that  all  may  be  turned  back 
together,  and  other  tubes  underneath  the  hank 
supports,  with  each  tube  connected  to  the  coins- 
ponding  hank  support  so  that  it  can  be  turned 
back  with  it.— F.  \V.  A. 


VII.— ACIDS;  ALKALIS;   SALTS;    NON- 
METALLIC  ELEMENTS. 

Brims;     Chemical    examination    of    natural 

().  B.  Sweeney  and  J.  R.  Withrow.    J.  Ind.  Krrg- 
('hem..    1917.    9,   671—074. 

Tin:  following  determinations  are  recommended  : — - 
Deposit  on  aeration. — The  sample  is  allowed 
to  stand,  with  occasional  shaking,  for  two  or 
three  days  to  aerate  any  iron  compounds  present. 
The  height  of  the  liquid  in  the  bottle  is  marked 
and  the  whole  is  tillered  and  the  deposited 
matter  is  washed  (the  washings  being  kepi 
separate),  dried,  and  ignited  to  constant  weight. 
The  volume  of  the  sample  is  measured  by  ascer- 
taining the  capacity  of  the  original  container. 
The  specific  gravity  of  the  filtered  brine  at  IS  <'. 
is  determined  by  the  Westpha]  balance.  The 
sp.  gr.  of  the  fresh  brine  is  different  from  that 
of  thi'  sample  after  several  days.  Total  *,>iids  are 
determined    on    2.".    c.c.    of    the   filtered    sample; 

the  residue  is  dried  at  1(50'  ('.  Silica  is  separated 
in  the  usual  manner,  ami  the  residue  is  treated 
with    sulphuric   and    hydrofluoric   acids   and    the 

loss  of  weight  reported  as  silica.  The  residue  is 
added   to  the  iron  and  alumina   precipitate.      Iron 

and  alumina  are  estimated  by  precipitating  with 

ammonia  from  the  filtrate  and  washings  from  the 
silica.  A  separation  of  the  iron  and  alumina  is 
seldom  required     Calcium.— The  filtrate  from  the 

iron  and  alumina  is  diluted,  and  the  calcium  pre- 
cipitated   ;is    oxalate    and    ignited    to    oxide.      11- 


amount  is  checked  by  dissolving  it  in  diulte  sul- 
phuric acid  and  titrating  witli  potassium  perman- 
ganate. The  calcium  should  be  reported  as  sulphate 
and  chloride.  Magnesium.  -The  combined  filtrates 
and  washings  from  the  calcium  are  acidified  with 
hj  drochleric  acid,  and  the  magnesium  precipitated 
with  sodium  hydrogen  phosphate,  ignited  to 
.Me,l'.oT.  weighed,  and  calculated  to  bromide  ana 
chloride.  Barium  ami  strontium  should  be  looks! 
for  in  the  absence  of  sulphates.  They  are  partially 
precipitated  with  the  calcium  ami  magnesium 
When  the  proportion  of  barium  end  strontium 
is  low.  they  may  be  neglected.  Ammonia  is  seldom 
present  in  commercially  important  proportion*. 
Sulphuric  mill. — The  barium  sulphate  pre- 
cipitate is  filtered,  washed,  and  ignited  in  a  porce- 
lain   crucible.      It    is    then    dissolved    in    a    few   c.c. 

of  warm  concentrated  sulphuric-  acid  ami  poured 
into  250  c.c.  water,  allowed  to  stand  and  then 
filtered,  washed,  ignited,  and  weighed.  (Toll 
method  of  purifying  the  barium  sulphate  is  very 
effective.)  The  sulphuric  acid  is  report 
calcium  sulphate.  Potassium  and  sodium. — The 
llltrate  from  barium  sulphate  is  used  for  deter- 
mining the  potassium  and  sodium,  by  the  method 
described  in  ".Mineral  Waters  in  the  U.S.A.," 
Department  of  Agriculture  Bulletin  91.  Thej  arc 
reported  as  potassium  and  sodium  chlorides. 
Chlorine  is  estimated  by  titration  with  silver 
nitrate  solution.  The  bromine  value  must  he 
deducted.  Bromine  is  liberated  by  treatment  with 
chlorine  and  its  amount  determined  colorimetSJ- 
cally.  The  bromine  should  be  reported  as  mag- 
nesium bromide  as  it  is  so  considered  by  the  trade, 
but   any  free  bromine  should  be  reported  as  such. 

—A.  B.  S 

Bromides  ;    Valuation  of .      E.   Hupp  and  B. 

Ilollatz.      Arch.    Pharm.,    1017.    255,    120 
.1.  ('hem.  Soc,  1917,  112,  ii..  327     328. 

Tm:  authors  have  developed  a  volumetric  method 
for  the  estimation  of  bromides  in  the  presence  of 
small  (plant it ies  of  chlorides,  which  is  designed 
especially  for  the  valuation  of  pharmaceutical 
preparations,  such  as  Bromum  composition,  l>.  V..-B. 
(KBr  :  NaBr  :  XlfjBr.  2:2:1).  The  pro. 
summarised  in  the  following  equations:  .".  K  llr  i 
KBr(),+(>H.S04  =  3Br.  +  GKHS()4  +  311,0  ;  l!r 
|  _'Na()II+H208=2NaBr-K)2  -f  211  O;  KBrO, 
+6KI  +0H2Sb1"=--3I.,  -f  C.KIISO,  |  KBr  +  3fl  " 
The  reason  for  removing  the  bromine  by  the 
application  of  alkaline  hydrogen  peroxide,  rather 
than  by  boiling,  is  that  1  lie-  excess  of  broniate  is 
irot  stable  in  hot  acid  solutions.  Ammonium  salts 
tend  to  produce  hromates  at  this  stage,  however, 
so  the  first  step  is  really  to  expel  any  ammonia 
by  boiling  with  sodium  hydroxide.  The  solution 
is  then  cooled,  acidified,  treated  with- a  definite 
excess  of  broniate.  then  mixed  with  alkaline 
hydrogen  peroxide,  and.  after  boiling,  acidifying, 
and  adding  potassium  iodide-,  the  iodine  i-.  titrated 
by  thiosulphate.  Sufficiently  trustworthy  results 
arc-  obtained  even  if  the  mixture  contains  as  much 
as  26%  of  a  chloride. 

Perchloric  ion  ;  Micro-chemical  reactions  of  tht 
— — .  G.  Deniges.  Ann.  t'hini.  Analvt.,  1917 
22,  127. 

The  reactions  helw  een  perchloric  acid  and  alkaloids, 
notably  strychnine,  brucine,  and  morphine 
.!.,  1917,  tilti).  may  be  used  conversely  for-  tin- 
detection  of  the  perchloric  ion.  A  small  drop  W 
the-  solution  of  perchloric  acid  or  a  soluble 
chlorate  is  stirred  with  the  point  of  a  drawn-out 
u'lass  rod  which  has  previously  been  dipped  in  ■ 
olution  of  brucine  in  0  111",,  acetic  a' el.  "• 
a  2",,  aqueous  solution  of  morphine  hydroihloride 
or  of  .strychnine  sulphate.  Should  a  turbidit) 
appear,  either  immediately  or  after  further 
stining.    the   drop   is   examined   under   the    me  re 
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scope.  Strychnine  sulphate  is  capable  of  detecting 
0-0l  mgrm.  of  the  perchloric  ion(l  grm.  per  litre), 
whilst  brucine  acetate  will  detect  the  perchloric 
ion  in  a  solution  containing  2  to  3  grins.,  and 
morphine  hydrorluoride  in  a  solution  containing 
5  grins,  per  litre. — C.  A.  M. 

Alhiii'<  chromates  ami  bichromates  :  Chemical  evalua- 
tion of .     J.  F.  Sacher.     Farbenzeit,.   1916. 

22,  213.     J.  Chem.  Soc,  1917,  112,  ii.,  337. 

The  Eollowing  method  is  sufficiently  accurate  for 
technical  purposes  and  permits  the  estimation  of 
chromate  in  presence  of  bichromate.  Potassium 
bic'nromate  can  lie  titrated  with  potassium  hydr- 
oxide in  tin-  presence  of  ph'-nolphthalein  in  accord- 
ance with  the  equation:  K,!'i',07+2KOH  = 
EK,CiO.,  Q20.  The  titration  can  be  performed 
without  tin-  indicator,  sine-,  at  the  neutral  point. 
the  colour  "l  the  solution  changes  from  reddish; 
yellow  to  greenish-yellow.  Potassium  chromate 
can  In-  estimated  by  titration  with  sulphuric  acid 
KCOrding  to  the  scheme:  2KL,(i!. ) ,  -I-1USO  ,  — 
K ,(  i  ,( >7-t-K2SO'4  +H20 ;  Congo-red  can  be  used  as 
indicator. 


hrsenic  trisulphide.  E.  Schmidt.  Arch.  Pharin.. 
1917.  255,  45—64.  J.  Chem.  Soc,  1017.  112, 
ii.,  331-   332. 

1'r.Fcii'iTATEi)  arsenious  sulphide  is  appreciably 
^composed  by  water  and  even  by  alcohol,  with 
formation  of  hydrogen  sulphide.  It  is  also 
attacked  to  a  very  considerable  extent  by  dilute 
hydrochloric  acid,  but  the  action. with  dilute  acid 
or  with  water  is  checked  by  the  addition  of  a  small 
quantity  of  hydrogen  sulphide.  The  estimation 
of  arsenic  bv  precipitation  and  weighing  as  tri- 
sulphide (Puller.  Chem.  Soc.  Trans.,  1871,  24, 
971  ;  Friedheim  and  Michaelis,  this  J.,  189(5, 
135)  gives  results  which  are  very  slightly 
high,  but  actually  the  precipitate  diverges 
more  widely  from  the  composition  As2S3  than 
the  errors  would  indicate,  containing  to  some 
extent  both  arsenic  hydrosulphide,  As(SH)3,  and 
arsenious  oxide,  the  respective  errors  being  in 
opposite  directions  and  tending  to  neutralise  each 
other.  A  slightly  modified  method  is  suggested 
Ifor  the  treatment  of  precipitated  arseni'-  sulphide 
| in  order  to  convert  it  into  an  arsenious  solution 
suitable  for  titration  with  iodine. 

[Action  of  hydrochloric  acid  on  alumina,  thoria,  and 
eirconia.]  Velocity  of  reaction  in  heicroijeneous 
systems  and  size  of  granules.     E.   Podszus.      Z. 

I  physik.  them.,  1917,  92,  227—237.  J.  Chem. 
Soc..  1917,  112,  ii.,  300. 

Certain  oxides,  which  in  ordinary  circumstances 
ire  unacted  on  by  hydrochloric  acid,  are  dissolved 
by  this  reagent  to  a  very  appreciable  extent  when 
the  oxides  are  reduced  to  a  fine  state  of  subdivision. 
Experiments  were  made  with  aluminium  oxide, 
thorium  oxide  and  zirconium  oxide,  and  in  each 
:ase  the  oxide  was  dissolved  when  the  diameter  of 
he  particles  was  of  the  order  1  u.  The  results 
worded  show  the  progress  of  the  dissolution  when 

be  i  oncentration  of  the  acid  and  the  temperature 
■ire  kept  constant,  and.   further,    the  influence  of 

ariation  in  the  acid  concentration. 


)xyhytlrogrii     gas    explosions    in    compressed    gas 
cylinders.     Wohler.     See  I. 

'he   nature    of   cement-mill    potash.     Nestell    and 
Anderson.     See  IX. 

^termination  of  phosphoric  acid  in  phosphate  rock. 
Semple.     See  XVI. 


Condensation    products    of   ammonium    thiocyanate 
and  formaldehyde.     Schnierda.     See  XX. 

Recovery  of  ammonium  molybdate  from  the  filtrates 
obtained  in  the  estimation  of  phosphoric  acid. 
Kinder.     See  XXIII. 

Determination  of  carbon  dioxide  and  carbonates  in 
solution.     Van  Slyke.     See  XXIII. 


Patents. 

Sulphuric  add  ;    Method  of  concentrating .     J. 

V.     Skoghrad.      Brooklyn.      N.Y.       U.S.      Pat. 


1,232,109,  July 3, 1917.  Dateofappl.,  May  4, 1916'. 

Sulphuric  acid  is  concentrated  by  passine  hot 
gases  through  a  spray  of  the  acid."  The  method 
is  continuous,  the  weak  acid  being  passed  into  one 
end  of  a  container  fitted  with  an  arrangement  for 
producing  the  spray  by  means  of  a  suitable  gas 
under  pressure,  and  the  strong  acid  drawn  "oil 
from  the  other  end  of  the  container.  The  greater 
part  of  the  spray  falls  back  into  the  container,  anv 
arid  which  is  carried  over  by  the  stream  of  hot 
gases  being  removed  by  passing  these  through  a 
mass  of  acid-proof  material. — B.  V.  S. 

Aeelie  acid  ;   Process  of  making .     PI.  Hibbert, 

Pittsburgh,  Pa.,  Assignor  to  Union  Carbide  I  o., 
New  York.  U.S.  Pat.  1,230,899,  June  26.  1917. 
Date  of  appl.,  Aug.  15.  1916. 

Acetic  acid  is  produced  by  the  action  of  oxygen 
on  at  etaldehyde  in  the  presence  of  wood  charcoal 
previously  saturated  with  the  strong  acid. — B.V.S. 

Potassium    chloride  ;     Process    for    obtaining 

from  certain  waters  containing  borax.  N.  \\  rankle, 
Keeler.  and  \V.  YV.  Watterson,  -  Bishop,  Cal. 
U.S.  Pat,  1,232.156,  Julv  3,  1917.  Date  of 
appl.,  Dec.  11.  1916. 

A  solution  of  potassium  chloride,  containing  also 
sodium  borate,  sulphate,  carbonate,  and  chloride, 
is  largely  freed  from  carbonate  by  treatment  with 
carbon  dioxide  and  concentration  to  the  saturation 
point  of  potassium  chloride  at  ordinary  tem- 
peratures. The  clear  liquor  is  again  treated  with 
carbon  dioxide  with  formation  of  bicarbonate, 
cooled  for  the  separation  of  part  of  the  borate  along 
with  the  bicarbonate,  and  further  concentrated  and 
again  cooled  to  crystallise  potassium,  chloride  and 
borax.  The  mother  liquor  is  returned  to  more 
fresh  liquor  for  further  treatment  and  the  mixed 
crystals  dissolved,  treated  with  chlorine  or  an  acid 
to  convert  the  borax  into  chloride  and  boric  a<  id, 
and  again  crystallised.  Boric  acid  is  removed 
from  the  resulting  mass  by  treatment  with  alcohol, 
and  sodium  chloride  bv  washing  with  cold  water. 

— B.  V.  S. 

Magnesium     compounds    from     silicate     mat/  rial; 

Process  of 'malting .  S.  Peacock.  Philadelphia, 

Pa,,  Assignor  to  Marden,  Oifh  and  llastim  I  o., 
Inc.,  New  York.  U.S.  Pat.  1,231,423,  June  26, 
1917.     Date  of  appl.,  Aug.  7,  1916. 

A  silicate  containing  magnesium  is  digested  v  illi 
an  alkali  hydroxide,  with  the  formation  of  an  alkali 
silicate  and  magnesium  hydroxide,  which  arc 
separated  by  any  suitable  means. — B.  V.  S. 

Magnesium   chloride;     Manufacture   of  anhydrous 

.       E.    A.    Ashcroft.    London.       U.S.    Pat. 

1,231.741,  June  26,1017.  DateofappI.,Dec.5,191C. 

A  MAGNESIUM  Oxy-compound  "  in  a  fused  medium  " 
is  treated  with  chlorine  in  the  presen I  a  sub- 
stance  which  promotes  exothermic   reaction 

— B.  V.  S. 
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Chlorides;    Manufacture  <if  anhydrous  metal . 

E.  A.  Ashcroft,  London.  D.S;  Pat.  1,232,169, 
July  ::.  1917.     Date  of  appl.,  Dec.  •"».   1916. 

Ali  r\i.  oxy-compounds  are  heated  "in  a  (used 
medium "  with  chlorine  in  the  presence  of  a 
chlorine  carrier,  which  is  then  removed  bj  evapora- 
tion and  used  for  a  further  charge.  Alternatively, 
the  metal  compound  may  be  mixed  with  carbon 
and  treated  \\it!i  chlorine  in  a  fused  medium,  dry 
air  being  subsequently    passed  through  Hi"  mass. 

— B.  V.  S. 

Oxalates;      Manufacture  of .      F.    A.    Dugan, 

Brooklvn,  N.Y.  D.S.  Pat.  1  :S.v:.^  19,  Julv  :!. 
1917.    Date  of  appl.,  Sept.  :!7.  1916. 

Sodittm  ":  other  oxalate  is  prepared  l>>  spraying 
!!■•  metal  info  a  pebble  mill  in  which  a  heated 
atmosphere    of    carbon    dioxide    is    maintained. 

— B.  V.  s 

Thorium  :     Process    of   separating  from    soda 

solutions  containing  thorium  oxalate.  1.  Ereidl, 
Vienna.  D.S.  I'ai.  l  .i!:;l'.:;:i  I .  Julj  :i.  1!)17. 
Pal.'  of  appl.,   Apr.   IS.    1916. 

By  heating  a  very  dilute  solution  of  sodium 
carbonate  containing  a  thorium  sail,  (he  thorium 
compound  is  precipitated. — B.  Y.  8. 

Furnace;     Electric for    fixing    nitrogen    from 

the  air.  s.  Barfoed,  Oakland.  Cal.  D.S.Pat. 
1,232,179  ..lul\  :;,  1917.  Hate  of  appl.,  .Ian.  111. 
1916. 

An  elei  trie  an-  is  produced  between  two  electrodes, 
and  a  current  of  air  or  gas  is  delivered  by  suitable 
means  through  Hie  sphere  <>f  action  of  Hie  are. 
'lie  gas,  when  i(  leaves  (lie  arc,  passes  through 
a  cup-shaped,  water-jacketed,  annular  discharge 
passage,  acting  as  cooler,  and  having  a  large  area 

in  comparison  with  its  volume  so  as  I I  Hie 

rapidly.  Means  are  provided  for  rotating  one 
or  both  electrodes,  and  simultaneously  feeding 
them  into  the  furnace  as  they  are  consumed  in  the 
are.  in  order  fco  maintain  a  uniform  heating  and 
I'eai  (ion.      B.  X. 

Phosgene;   Method  of  manufacturing .  N.  L.  G. 

\\  bitchousi  .  Pittsburgh,  Pa.  D.S.  Pat.  1.231,226, 
.lun.    26,    1917.     Hale  of  appl..  July  lid.   li)l(!. 

Carbon  monoxide  is  bubbled  through  liquid 
chlorine     maintained    at     a     temperature     below 

:    I     ('.       I!.  Y.  S. 

/7'   crvati  <■  of  solutions  of  trichloride  of  iodine  for 
purifying  contaminated  water.  I  .S.Pat.  1,231,853. 

See  XIX n. 


VIII.     GLASS  ;    CERAMICS. 

I  "ATI  \  i  -. 

Refractory  brick.  R.  11.  Youngman,  Pittsburgh, 
Pa.  D.S.  Pat.  1,231,684,  Jul)  3,  1917.  Date  of 
appl.,  .May  :.':>.   1915, 

The  brick  consists  ol  calcined  bauxite  with  about 
7%  of  magnesite,  or  i(s  equivalent,  and   lj%  of 

chromium  ore.     \\  .  c.  ||. 

Kilns  [forbricks,  etc.l    1..  W.  McArthnr,  Montreal 

West,  and    I'.  S.    \|,  Kergow,    Montreal,   Canada. 
Eng.  Pat.   107,256,  Jin..-  28,   1916.     (Appl.  No. 

'.Him;    of    nil. 

Mi-:  D.S.  Tat.  1,199,016  of  1916  :  this  .1..  1916,1110. 


-and 
The 


IX.— BUILDING    MATERIALS. 

Portland   cement  ;     Preliminary   report   on    blendM 

.     15.  s.  M.-Candliss.     Bulletin,   Feb.,  1:»17. 

Sehool   ol    Mine*  and    Metallurgy,   University   of 
.Missouri. 

Particles  of  Portland  cement  which  will  not  pass 
a  standard  No.  200  screen  are  stated  to  have  no 
cementing  properties.  According  to  the  standard 
specifications  lor  Oneness,  22%  by  weight  may  be 

retained  by  such  a  screen,  and  this  amount  is 
practically  inert  as  a  cement.  General  experience 
of  cement  shows  t  hat  the  economic  limit  of  fineness 
of  grinding  of  the  clinker  has  apparently  bean 
reached,  and  tin-  suggestion  ha-  been  mad.-  that 
some  cheaper  material  of  suitable  sized  grain 
might  be  substituted  for  the  coarser,  inert  particles 
of  clinker;  such  a  mixture  is  termed  a  "  blended 
cement."  Experiments  were  made  with  three 
commercial  Cortland  cements,  and  mixtures 
made  of  (1)  the  portion  o  i  meut  thai 

passed  a   No.  200  sieve,  and  (li)  quartz  sand,  allot 
which  passed  a  No.  (55  sieve,  and  of  which  about 
17",,  passed  a  No.  200  .-i.-ve.      Mixtures  wen-  made 
with   10,  20,  30,  and    10  parts  bj    weight  of 
in     100    parts     of    the    blended    cements, 
physical  tests  made  were,  tension,  neat  and  mor 
compression,  neat  and  mortar,  norma]  consistency 
time  "i  setting,  constancy   of  volume  (normal  aiid 
accelerated  tests),  fineness  and  sieve  analysis,  and 
specific     gravity.      It     appears     thai     the     tensS 
strength  of  both  mat   cement  and  cement   i 
develops  at   approximately   the  same  rate  in   bott 
Portland    cement   and    blende. I    .  ements,    and    the 
former  is  not   superior  to  the  latter.      In  the  can 
of  the  neat  cement  tests,  tin-  10  and  lib",,  blended 
cements  were  slightly   inferior,  but  the  3(1  and  HI 
blended  cements  were  equal  to  Portland  ceniei 
When  the  blending  material  did  not   exceed  30 
the  blended  cement   mortar  was  superior  to  d 
land  cement    mortar.     The   results  obtained   wj 
•neat  cement  under  compression  lacked  uniformity, 
but  when  the  blended  materia]  did  not  ex.  .  .  d 
tin-  compressive  strength  of  the  blended  eon 
favourably  with  that  of  Portland  cement.      In  tin- 
ia.se  of   mortar,   the   compressive   strength   varied 
inversely    with    the   amount    of    blending    material 
used,   and    was   less   than   that    of    Cortland   .  ■ 
mortar.     The     normal     consistency      of     Cortland 
cements    varies   within    narrow    limits   and    that  of 
bl.-nded  cements  varies  inversely  with  the  amount 
of    blending   material    used.     The  initial  and  final 
setting  of  cements  with  hum.-  than  \.'o",   ol  blended 
material  takes  place  moie  slowly  than  that  of  the 
cements  from  which   they    are  derived,   but   up  to 
10%  of  blended  material  they   may  --till  satisfy  the 
standard   specifications.     Cements   with    less  thai. 
in",,  of  blended  material  satisfy    the  specifi 
for  soundness,  and  those  containing  30"    approxl 
mate   most    nearly    to   Cortland  cement    in   lb 
and  gradation  of  size  of  particles.      In  brief,  Cort- 
land cements   which   pass  a   No.  200  sieve    m,-n    h. 
blended  with   10%  bj   weight  of  quartz,  sand  which 
passes  a   No.  65  sieve  and   leaves  a    residue  of  -0°„ 
on  a  No.   200   sic  .<.   and   still    pass   the  standard 
speeilieat  ions.      Quartz,     sand      is     a     satisfa 
substitute  for  the  inert  .  linker  particles  in  Porl  land 
cement      and      maintains      the      present      physical 
characteristics  of  it   when  add.  .1   in  amount 
exceeding  30%  by   weight.     \\.  c.  II. 


Cement-mill  potash  :     The  nature  of .     R.  J. 

X.-stell  and   E.   Anderson.      .1.    Ind.    Eng.  Chem.. 
1917,  9,  646     051  (see  also  this  J..  1917,   I 

THE  dust  in  the  chimney  gases  from  cement  kilns 
contains,  i»itcr  alia,  considerable  quantities 
(averaging  over  I0"„)  of  potash  in  both  a  readily; 
and  a  slowly   soluble  form,  i.e.,  partly  as  sulphate 
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and  carbonate  ami  partly  as  silicate.  The  presence 
of  lime  or  of  moist  soil  increases  the  rate  of  solution 
nf  (li''  slowly  soluble  form.  Hence,  this  dust  should 
be  valuable  as  a  fertiliser. — A.  B.  S. 

Patents. 

Blocks  ;     Method   of  treating   porous  .     C.   E. 

Puller,   Kansas  Citv,  Mo.      U.S.  Pat.  1,231,007, 
June  26,  1917.     Date  of  appl.,  July  13,  1916. 

The  method  consists  in  heating  a  porous  block, 
compressing  tin-  air  in  the  pores,  and  forcing  liquid 
asphalt  into  the  pores  at  a  pressure  greater  than 
that  of  the  air,  then  reducing  the  pressure  to 
atmospheric  and  suddenlv  cooling  the  block. 

— W.  <'•  II- 

Irtifkial  icood  composition.  L.  S.  Gibson,  James- 
town. X.Y.  U.S.  Pat.  1.231,519.  June  20,  1917. 
Date  of  appl.,  June  10,  1916. 

;  A  plastic  composition  composed  of  plaster  of  Paris, 
a  pigment,  a  waterproof  varnish,  and  a  hardening 
material,  such  as  formic  acid. — W.  C.  H. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTROMETALLURGY. 

\  Zinc  from  cadmium;    A   method  of  separating/ 

and   determination    of    the    latter    iodometrically 
E.  J.  Ericson.     J.  Iud.  Chem.  Eng.,  1917,  9,  671 

Five  grms.  of  ore  is  dissolved  in  nitric  or  hydro- 
chloric acid,  according  to  the  nature  of  the  ore, 
evaporated    with  20  c.c.  of  sulphuric   acid,   water 
added,  and  the  liquid  boiled  and  filtered.     To  the 
nitrate  a  slight  excess  of  ammonia  is  added,  and 
the  liquid  boiled  and  diluted  to  500  c.c,  filtered,  and 
an  aliquot    portion,  representing  3  or    4  grms.,  is 
pipetted  oft  and  evaporated  to  small  bulk  and  until 
|  a  slight  white  precipitate  appears  ;  sulphuric  acid  is 
I  then  added  and  the  liquid  evaporated  to  80 — 100 
Ice,  and   zinc  sulphate  allowed  to  crystallise  out. 
I  The  solution  is  then  decanted  and  the  crystals  washed 
I thrice  with  cold  water.     The  filtrate  is  diluted  to 
200  c.c.  and  hydrogen  sulphide  passed  until  all  the 
cadrniuni     is     precipitated.     The     precipitate     is 
allowed   to  settle   for  several   hours   and   is   then 
(lltered,  dissolved  in  hot  hydrochloric  acid,  neutral- 
ised with  ammonia,  and   10  grms.  of  trichlorocetic 
acid  added  ;    the  liquid  is  diluted  to  200  c.c.  and 
reprecipitated  with  hydrogen  sulphide.     The  pure 
I  cadmium  sulphide  may  be  determined  by  any  recog- 
nised   method,    the    gravimetric    being    the    most 
accurate.     An  iodometric   method  of  determining 
I cadmium  consists  in  mixing  the  separated  sulphide 
(with  about  125  c.c.  of  water,  adding  a   measured 
(excess  of  N/IQ  iodine  solution,  and  then  3,0 — 50  c.c. 
'of  dilute  hydrochloric  arid.       The  liquid  is  shaken 
and  titrated  with  sodium  thiosulphate,  using  starch 
as  the  final  indicator  :   1  c.c.  of  A/10  iodine  solution 
;  =000562  grm.  Cd.—  A.  B.  S. 

Phosphor-tin  and  a  volumetric  method  for  its  analysis. 
R.  E.  Lee,  \V.  II.  Fegely,  and  V.  U.  Reichel. 
J.  Ind.  Eng.  Chem.,  1917,  9,  063—668. 

PH08PHOR-TTN  alloys  contain  01 — 6%  phosphorus. 
They  are  insoluble  in  5 A"  sulphuric  acid  or  5A 
Hydrochloric  acid,  but  dissolve  immediately  in 
sulphuric  acid  of  sp.  gr.  1-84  and  in  hydrochloric 
acid  of  sp.  gr.  12  with  quantitative  evolution  of 
phosphine.  \\  ith  aqua  rcrjia,  they  apparently 
ignite  and  burn  with  a  blue  flame.  The  following 
method  of  analysis  is  advocated  : — 0-5  grin,  of  the 
sample,  in  the  form  of  sawings  which  have  been 
freed  from  adventitious  particles  of  iron  by  means 


of  a  magnet,  is  placed  in  a  flask  fitted  with  a  tap- 
funnel  and  connected  to  a  train  of  t  bxee  absorption 
vessels,  each  containing  90  C.C.  of  0-2%  potassium 
permanganate  solution  and  10  c.c.  of  nitric  acid 
(sp.  gr.  112).  A  current  of  carbon  dioxide  or 
coal  gas  is  then  passed  through  the  apparatus  to 
remove  the  air,  after  which  30  c.c.  of  hydrochloric 
acid  (sp.gr.  1*20)  is  admit  ted  through  the"  tap-funnel 
into  the  flask.  The  contents  of  the  flask  arc  boiled 
until  the  alloy  iscomplel  ely  decomposed,  and  carbon 
dioxide  or  coal  gas  is  again  passed  through  the 
apparatus  for  3  mins.,  after  which,  without 
stopping  the  flow  of  gas,  the  train  is  disconnei  ted 
from  the  flask.  A  known  weight,  between  1  and  2 
grms.,  of  ferric  chloride  (free  from  ferrous  salts) 
is  added  to  the  contents  of  the  generating  flask 
and  the  solution  is  titrated  at  once  with  stand 
potassium  bichromate  solution  (containing  1  1248 
grms.  of  the  crystals  dried  at  105'  C.  in  1  litre) 
using  potassium  ferricyanide  as  external  indicator. 
1  c.c.  of  the  bichromate  =0-005  grm.  Hn.  The 
contents  of  the  1  hree  absorption  vessels  are  trail 
ferred  to  a  500  c.c.  flask  and  boiled  for  one  minute, 
removed  from  the  hot  plate,  and  potassium 
nitrite  added  in  small  portions  until  the  solution 
is  colourless.  The  liquid  is  boiled  to  expel  nitrous 
acid,  cooled  to  50°  C.,  and  made  slightly  alkaline 
with  ammonia.  The  precipitated  manganese 
phosphate  is  dissolved  in  a  minimum  quantity  of 
nitric  acid  (sp.  gr.  1  12)  and  1<»  i\'-.  added  in  ex< 
The  solution  is  then  heated  to  85  <'.,  50  c.c.  of 
char  ammonium  molybdate  solution  added,  and 
the  liquid  stirred  vigorously  for  5  mins.  The 
yellow  precipitate  of  ammonium  phosphomoly  bdate 
is  filtered  and  washed  with  an  acid  solution  of  am- 
monium sulphate  until  the  washings  give  no  brown 
colour  with  ammonium  sulphide.  Tin-  precipitate 
is  then  dissolved  in  7  c.c  of  ammonia,  (-p.  gr.  OH.S) 
and  15  c.c.  of  water,  the  filter  being  subsequently 
washed  with  water  until  the  filtrate  and  washings 
have  a  total  volume  of  about  60  c.c.,  and  10  c.c.  of 
sulphuric  acid  (sp.  gr.  1  HI )  is  added.  The  solution 
is  passed  through  a  Jones'  reductor  charged  with 
amalgamated  zinc  :  2  c.c.  more  sulphuric  arid 
is  added  and  the  solution  is  passed  a  second  time 
through  the  reductor.  followed  by  200  cc  of  water, 
and  titrated  with  .V'10  potassium  permangan- 
ate, of  which  1  cc  =0-00008829  grm.  P.  Control 
Jests  showed  that  the  phosphorus  in  the  alloy  is 
completely  evolved  as  phosphine  and  that  the 
latter  Ls  completely  oxidised  to  phosphoric  acid 
by  the  permanganate  solution.  The  time  required 
for  determining  both  tin  and  phosphorus  when 
the  sample  has  been  weighed  is  45  mins. — A.  B.  S. 

Mercury  ;  Simple  method  for  the  purification  of- 


II.  B.  Dunniclilfe.  (hem.  News.  1917,  116, 
41—42. 

The  mercury  is  distilled  slowly  from  an  ordinary 
glass  retort  supported  with  its  neck  vertically 
downwards  on  a  retort  stand.  Through  the 
tubulure  of  the  retort,  the  stem  of  a  dropping 
funnel  suitably  bent,  and  a  pier.-  of  glass  tubing, 
are  passed,  and  parked  in  place  by  mean 
asbestos.  The  neck  of  the  retort  passes  throrj 
a  perforated  glass  cover,  into  a  glass  beaker,  and 
a  sheet  of  asbestos  board  is  placed  between  the 
retort  neck  and  the  Fletcher  burner.  Asbestos 
paper  is  placed  over  the  retort  to  prevent  loss  of 
heat.  The  mercury  is  fed  into  the  retort  at  about 
the  same  rate  as  it  distils  (about  an  ounce  in  four 
minutes). — T.  H.  B. 

Germanium;    Occurrence  of in  Missouri  >'<"l 

Wisconsin  blendes.  G.  II.  Buchanan.  J.  Ind. 
Eng.  Chem.,  1917.  9,  661—663  (see  also  this  J., 
1916,  891). 

Zinc  oxide  or  blende  was  mixed  with  twice  its 
weight    of    concentrated    hydrochloric    acid,    and 
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chlorine  was  passed  through  the  mixture,  which 
was  thou  distilled  in  a  slow  current  of  chlorine 
until  about  half  its  volume  was  obtained  in  the 
receiver.  The  distillate  was  diluted  with  an 
equal  volume  of  water  and  any  germanium 
present  precipitated  by  passing  hydrogen  sulphide 
through  it.  The  precipitate  was  collected, 
dissolved  in  hydrochloric  acid,  re-precipitated  as 
before,  dissolved  is  ammonia,  the  solution 
evaporated  to  dryness,  the  residue  moistened  with 
concentrated  nitric  acid,  again  evaporated  to 
dryness,  and  then  ignited.  The  residue  was 
treated  with  a  little  water  and  hydrofluoric  acid, 
saturated  with  potassium  chloride,  and  allowed 
to  stand  in  the  cold  Eor  15  mins.  Germanium,  if 
present,  forms  a  greyish,  gelatinous  precipitate, 
soluble  on  heating  or  diluting  the  solution.  Posi- 
tive results  were  obtained  with  Joplin  and  Wis- 
consin Separator  ores,  with  "  Special  leaded  oxide 
of  zinc  "  from  Mineral  Point,  a  Mexican  ore  (La 
Bufa),  ore  from  Austinville,  Va..  and  with  New 
Jersey  "  XXX  oxides."  None  of  these  ores  con- 
tained more  than  0*01%  of  germanium,  but  larger 
proportions  were  observed  in  the  residues  in  the 
zinc  retorts,  as  germanium  is  not  very  volatile  at 
1350°  C.  In  zinc  oxide  furnaces,  the  germanium 
is  converted  into  oxide  and  passes  off  with  the  zinc 
smoke  into  the  bags. — A.  B.  S. 


Metals  ;   The  passive  condition  of  - 


J.  Stapen- 


horst.      Z.   phvsik.   Chem.,    1917,    92,  238—251. 
J.  Chem.  Soc.',  1917,  112,  ii.,  290—291. 

Ikon  which  has  been  rendered  passive  by  the 
action  of  chromic  acid  becomes  active  under  the 
influence  of  hydrogen  dissolved  in  the  metal.  In 
this  experiment,  the  hydrogen  was  generated 
elcctrolytically  on  the  opposite  side  of  a  thin  iron 
plate,  the  hydrogen  diffusing  through  the  plate 
to  the  surface  in  contact  with  the  chromic  acid 
solution.  This  change  cannot  be  explained  by 
the  removal  of  dissolved  oxygen  or  by  the  destruc- 
tion of  an  oxide  film.  Under  suitable  conditions, 
the  reverse  change  may  Jie  brought  about  by  the 
diffusion  of  nascent  oxygen.  The  potential 
assumed  by  a  metal  in  a  neutral  electrolyte  depends 
on  the  quantity  of  oxygen  present  in  the  solution. 
If  the  surface  of  the  metal  is  renewed  by  grinding 
with  an  emery-wheel,  the  potential  changes  from 
that  characteristic  of  the  passive  form  to  the  value 
peculiar  to  the  active  form  of  the  metal.  Hydrogen 
and  nitrogen  tend  to  preserve  the  potential  of  the 
active  form,  but  otherwise  behave  as  indifferent 
gases.  Oxygen,  on  the  other  hand,  is  not  an 
indifferent  gas.  Both  in  the  gaseous  and  dissolved 
states  it  exercises  a  very  considerable  influence 
on  the  electrode  potential  and  conduces  to  the 
appearance  and  maintenance  of  the  passive  con- 
dition. 

Nickel  alloys  resistant  to  sulidntric  acid.  R. 
Innaim.  '  .Metall  u  Era,  1917.  14  [N.F.  5],  21— 
30.  37 — 42.  Z.  angew.  Chem.,  1917,  Rof.,  210. 
(See  also  this  J.,  1910,  425.) 

The  system  Ni-Cu  forms  a  single  series  of  solid 
solutions.  The  maximum  resistance  to  acid 
attack  is  found  in  the  50%  alloy.  On  treatment 
with  acid,  nickel  passes  into  solution,  but  very 
little  copper.  Ternary  alloys  of  nickel,  copper, 
and  tungsten  were  examined.  Nickel-tungsten 
can  take  up  copper  to  a  limited  extent  which 
diminishes  as  the  proportion  of  tungsten  increases. 
These  ternary  alloys  an  more  resistant  to  sulphuric 
acid  than  the  Ni-W  alloys,  especially  the  follow- 
ing :--2'\,  \V.  20%  Cu;  5%  \Y.  46%  Cu  j  and 
10%  W,  15%  Cu.  Electrical  resistance  is  high — 
in  all  mixtures  greater  than  that  of  oonstautan. 
The  tensile  strength  is  high — up  to  47  kilos,  per 
sq.  mm.,   and  the  alloys  roll  well,  especially  the 


most  acid-resistant.  Resistance  to  corrosion  by 
acid  and  electrical  resistance  increase  with  the 
tungsten  content.  A  series  of  quaternary  alloys 
(Fe.  Cu.  Ni,  W)  was  prepared  from  ferro-tungsten  ; 
the  introduction  of  iron  led  to  increased  resistance 
to  acid  corrosion  and  better  working  properties. 
Alloys  high  in  copper  and  iron  and  low  in  tungsten 
are  both  cheap  and  resistant  to  cold  sulphuric 
acid.  Other  mixings  are  better  for  warm  acid 
solutions.  The  addition  of  0-2  %  of  tungsten  to 
German  silver  doubles  its  resistance  to  corrosion; 
probably,  however,  this  is  only  an  apparent 
improvement  due  to  the  formation  of  a  surface 
layer  of  sulphate.  Nickel  in  Cu-Ni  alloys  appears 
to  prevent  solution  of  the  copper,  and  in  the 
ternary  and  quaternary  alloys  studied,  this  i<  Mill 
more  marked,  leading  to  the  production  of  mixtures 
with  excellent  acid-resisting  properties. — II.  J.  H. 

Resirits  of  recent  investigation  of  the  smelter  smoke 
problem.     Wells.     Sec   XVI. 

Matturial  experiments  with  manganese  slag.     Popp. 
See  XVI. 

Protective  colloid*.  VIII.  Tubcra  salep  as  pro- 
tective colloid.  Colloidal  silver,  arseni'-.  and 
antimony.     Gutbier    and    Kriiutle.     See  XX. 


Volumetric     determination      of     zinc. 
SeeXXIlI. 


Patents. 


Springer. 


[Cast  iron.]  Metallurgical  process.  J.  E.  Johnson, 
New  York.  U.S.  Pat.  1.231,259,  June  2t5,  1917. 
Date  of  appl.,  Oct.  21,  1913. 

Steel  scrap  is  converted  into  cast  iron  by  melting 
the  scrap  and  introducing  a  suitable  quantity  of 
silicon  carbide  into  the  molten  bath. —  W.  H.  S. 

Ferro-silicon  of  high  silicon  content  ;    Production  of 

in   blast  furnaces.     J.    E.    Johnson,    jun., 

Hartsdale,  N.Y.  U.S.  Pat.  1,231,260,  June  26, 
1917.     Date  of  appl.,  June  20,  1916. 

Ferro-silicon  containing  about  50%  of  silicon 
is  produced  by  charging  the  blast  furnace  with  OH 
and  fuel  and  supplying  a  blast  containing  sub- 
stantially equal  part<  by  weight  of  oxygen  and 
nitrogen. — W.  R.  S. 

Iron    and    steel    alloys;      Deoxidaiion    of by 

ferro-silicon  and  silicon  carbide.  L.  Treuheit, 
Elberfeld-Yanesbeck.  Ger.  Pat.  292,682,  July 
27,  1915. 

Comtlete  deoxidation  is  effected  by  the  addition 
of  a  mixture  of  cryolite  and  silicon  compounds 
to  the  melt,  which  obviates  the  use  of  manganese 
or  aluminium ;  e.g.,  equal  weights  of  cryolite  and 
f'.'rro-silicon  are  placed  in  the  ladle  and  the  steel 
is  poured  on.  The  formation  of  blowholes  and 
slag  enclosures  is  almost  entirely  eliminated. 

—II.  J.  H. 


Iron  ;    Production  of  a  protective  coating  of  mired 

oxides  on .   A.  Prettner,  Spandau.   Ger.  Pat. 

298,207.  Oct.  16,  1915. 

The  articles  to  be  treated  are  dipped  in  a  tic-l* 
of  alkali  polychroniates  or  of  a  mixture  of 
chromates  and  chromic  acid.  A  coating  of  chromic 
and  iron  oxides  is  produced,  the  pi  luiring 

only  a  few  minutes  to  complete.  Excessive  heating 
causes  decomposition  of  the  chromates  and  is 
to  be  avoided. — H.  J.  II. 
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Copper  ;    Process  of  recovering .      F.   J.   Pope 

and   A.    W.    Ilahn.    Douglas,    Ariz.*1  &U.S.    Pat. 
l,232,0S0,July  3,1917.  Date  of  appl., July  29,1914. 

The  ore  is  leached  with  sulphuric  arid  whereby 
the  copper  and  part  of  the  iron  and  aluminium 
are  converted  into  sulphates.  The  copper  is 
deposited  and  the  acid  regenerated  by  electrolysis, 
the  liquor  being  used  again  for  leaching.  To 
prevent  fouling,  a  calculated  quantity  of  liquor 
is  withdrawn  periodically  and  treated  with 
material  containing  copper  oxide  to  precipitate 
iron  and  aluminium.  The  filtered  liquor  is  elec- 
trolysed and  returned  to  the  circuit. — W.  R.  S. 

Copper     alloys ;      Production     of     deoxidised- 


Vereinigte  Hiittenwerke  Burbach-Eich-Dude- 
lingen.  Luxemburg.  Ger.  Pat.  297, S59,  June 
24,   1916. 

Substances  capable  of  combining  with  oxygen 
are  added  to  the  alloy  in  the  melting  bath.  They 
should  be  in  briquette?  or  in  other  form  that  can 
he  easily  added — metal  filings,  carbon,  cyanides, 
water  glass,  borax,  etc. — and  should  preferably  be 
of  such  a  nature  as  to  produce  a  slag  containing 
alkali  manganosilicates. — H.  J.  H. 


[Copper]  slags;     Process   of  treating- 


.  ,T.  B. 
Herreshoff,  jun..  New  York.  U.S.  Pat.  1,231,349, 
July  3,  1917.     Date  of  appl.,  Apr.  9,  1915. 

The  molten  slag  is  washed  by  agitating  it  with  a 
series  of  baths  {e.g.,  of  copper  matte)  containing 
less  copper  than  the  original  matte  from  which  the 
slag  was  separated,  each  bath  of  the  series  con- 
taining less   copper  than  the  preceding  one. 

— W.  R.  S. 

Metals  [lead,  etc.]  ;    Process  for  the.  recovery  of  - 


from  ores.    0.  S.  Vadner,  Butte,  Mont.    U.S.  Pat. 
1.231, 101,  June26. 1917. Dateofappl.,Nov.l8,1916. 

The  crushed  oxide  or  roasted  sulphide  ore  is 
treated  with  sulphur  dioxide  in  presence  of  mois- 
ture. The  excess  of  sulphur  dioxide  is  oxidised 
by  manganese  peroxide,  whereby  lead  is  pre- 
cipitated as  sulphate.  The  insoluble  portion  is 
separated  from  the  liquor  and  leached  with  a 
saturated  solution  of  salt  from  which  lead  is 
recovered  by  precipitation  with  iron.  The  liquor 
:is  treated  for  the  recoverv  of  the  dissolved  metals. 

— W.  R.  S. 

\Ores  ;    Conversion  of  ferrous  to  ferric  sulphate  in 

tret    extraction    of .       AV.    Borchers    and    A. 

Boever,  Aachen.  Ger.  Pat.  298,342,  Apr.  lb,  1916. 

;Processes  for  wet  extraction  from  sulphide  ores 
can  be  improved  by  conversion  of  the  ferrous  sul- 
phate in  the  roasted  ore  to  ferric  sulphate.  This 
u.'ay  be  effected  by  heating  the  roasted  ore, 
mixed  with  iron  hydroxide  and  water,  in  presence 
of  air  at  150° — 200CC.;  when  the  ferrous  sulphate 
is  in  solution,  the  liquor  may  be  concentrated  with 
admixture  of  iron  hydroxide  and  the  crystalline 
product  heated  at   150° — 200°  in  presence  of  air. 

— H.  J.  H. 

Metal  distillation  furnace.  E.  P".  Cherry,  Assignor 
to  M.  Movshovitz.  Trenton,  N.J.  U.S.  Pat. 
1,231,239,  June  26,  1917.  Date  of  appl..  Mar.  30, 
1917. 

Vn  inclined  retort  is  mounted  within  the  rom- 
mstion  chamber  of  a  distilling  furnace,  the  roof  of 
vhirh  is  inclined  at  the  same  angle  as  the  retort, 
'xhaust  flues  within  the  upper  portion  of  the  side 
vails  communicate  with  the  combustion  chamber 
it  a  point  near  the  front  wall  immediately  below 


the  roof,  and  at  their  rear  ends  with  each  other 
and  with  a  descending  flue  within  the  rear  wall. 

— W.  R.  S. 

Amalgamating  process  for  recovering  metals  from 
ores-:  P.  Kuehn,  Detroit,  Mich.  U.S.  Pat. 
1,231,176.  June  26,  1917.  Date  of  appl.,  Dec.  17, 
1912. 

A  BODY  of  mercury  presenting  an  extended 
surface  is  surmounted  by  columns  of  ore  pulp 
flowing  quietly  by  gravity,  with  decreasing 
velocity,  from  the  bottom  of  one  to  that  of  the 
other  column.  A  gentle  flow  of  ore  pulp  is  main- 
tained in  proximity  to  the  surface  of  the  mercury 
without  substantially  agitating  the  pulp  or  dis- 
turbing the  mercury,  limiting  the  flow  to  a  rate 
sufficient  to  keep  in  suspension  the  particles 
of  lower  specific  gravity  than  the  metals  to  be 
amalgamated. — W.  R.  S. 

Metals;      Process    for    electrolytically    precipitating 

.    G.  C.  Westbv,  Ludwig,  Nev.,  Assignor  to 

Western  Process  Co.  U.S.  Pat.  1,231,829,  Julv 
3,  1917.    Date  of  appl.,  Mar.  21,  1916. 

A  slowly-soluble  anode,  such  as  iron,  i3  em- 
ployed in  an  acid  solution,  heavily  charged  at  the 
commencement  with  the  sulphate  of  the  metal 
of  which  the  anode  is  composed,  and  containing 
varying  amounts  of  sulphur  dioxide  and  copper 
sulphate,  both  electrodes  being  caused  to  rotate 
in  the  electrolyte. — B.  N. 

Gold  coatings  on  metals  ;    Electro-deposition  of  hard 

.     T.  L.  Tesdorf,  Kiel.     Ger.  Pat.  298.6S7, 

Aug.  4,  1916. 

The  metal  article  is  covered  with  a  thin  deposit 
of  gold  from  a  potassium  cyanide  bath  and  then  a 
second  deposition  is  made  from  an  acid  solution  of 
gold  salts.  A  micro-crystalline  gold  deposit  of 
unusual  hardness  and  stability  is  produced. 

— H.  J.  H. 

Tin-plate  ;    Process  of  making .     F.   Mueller, 

Vienna,  Assignor  to  F.  Mueller,  Chicago.  U.S. 
Pat.  1,231,285,  June  26.  1917.  Date  of  appl., 
June  18,  1914. 

A  process  for  tinning  black  plate  on  one  side  only 
consists  in  coating  one  side  of  the  annealed  and 
pickled  plate  with  fat,  dipping  it  into  an  acid 
copper  solution,  converting  the  copper  deposit 
into  copper  sulphide,  and  subjecting  the  prepared 
plate  to  the  tinning  process. — VV.  R.  S. 

Tungsten,  molybdenum,  and  tantalum,  etc.  :  Pro- 
duction of  alloys  of  ■  with   highly   infusible 

metals  having  oxides  which  cannot  be  completely 
reduced  by  hydrogen.  E.  Podszus,  Neukolln. 
Ger.  Pat.  293.952,  Dec.  19.  1913.  Addition  to 
Ger.  Pat.  292,483. 

.Alloys  containing  zirconium,  thorium,  boron, 
and  titanium  can  be  prepared  by  mixing  the  oxides 
with  tungsten  or  other  metal  the  oxide  of  which 
is  reducible  by  hydrogen,  and  subjecting  the  mass 
to  a  current  of  ammonia  in  an  electrically-heated 
furnace  at  a  temperature  at  which  the  nitrides 
dissociate,  followed  by  a  rapid  cooling  to  inhibit 
re-formation  of  nitrides.  Pure  alloys  in  compact- 
form  can  be  prepared  by  this  process. — II.  J.  FL 

Ores   and   the   like;     Apparatus  for   treating  . 

N.  C.  Christenseu,  Assignor  to  Holt-Chnstensen 

Process  Co.,  Salt   Lake  City,    1'tah.      U.b.  Pat. 

1,231,707,   Julv   3,    1917.     Date  of  appl..    Mar. 

30,   1915. 
AN    apparatus    for    leaching    and    sedimentation 
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comprises  a  vertical  cylindrical  tank  with  a  ■  at  ml 
discharge  opening  at  the  bottom,  an  overflow  rim 
launder  at  the  top,  a  series  of  stationary  superposefl 
horizontal  decks  with  openings  alternately  at 
the  centre  and  the  periphery,  and  rabble  arms 
above  each  deck  mounted  on  a  central  vertical 
revolving  shaft,  which  move  the  ore  through  the 
openings  on  to  a  lower  deck  and  finally  discharge 
it.  The  ore  is  fed  to  the  upper,  and  the  leaching 
liquor  to  the  lower  part  of  the  tank.  Connecting- 
pipes  provided  in  the  periphery  of  the  upper  deck 
lead  to  the  space  above  one  of  the  lower  decks. 

— W.  K.  S. 

Metal  plates  ;    Apparatus  for  treating  and  cleaning 

[after  tinning].     J.  II.  Cole,  and  Abertillrrv 

Works,  Ltd.,  Abertillerv.  Eng.  Pat.  107,552, 
Mar.  7,  1917.     (Appl.  No.  3391  of  1917.) 

Classifying  and  concentrating  apparatus  for  minerals 
and  the  like.  W.  W.  Richardson,  London.  Eng. 
Pat.  107,927,  Dec.  27,  1915.  (Appl.  No.  18,450 
of   1910.) 

Rabbles  for  mechanical  roasting  furnaces.  W. 
ITommel,  Zurich,  Switzerland.  Eng.  Pat. 
101,  ",49,  Sept.  18,  1916.  (Appl.  No.  13,238  of 
1910.)     Under  Int.  Conv.,  Mar.  0,   1915. 

See  U.S.  Pat.  1,220.510  of  1917  ;  this  J.,  1917,  509. 

Lead  plating   metals  ;    J'rocesses    for  .      R.   .T. 

Shoemaker  and  J.  C.  McOlintock,  Topeka,  Kans., 
U.S.A.  Ene.  Pat.  107,285,  Aug.  7,  1910. 
(Appl.   No.  11,138  of  1916.) 

See  U.S.  Pat,  1,195,376  of  1910  ;  this  J.,  1916,  1067. 

Metals  ;  Electrolytic  recovery  of  — ■ —  from  their 
solutions,  and  apparatus  therefor.  U.  C.  Tainton 
and  M.  F.  L.  A.  Avmard.  Johannesburg, 
Transvaal.  U.S.  Pat,  1,231,967,  July  3,  1917. 
Date  of  appl.,  Nov.  14,  1014. 

See  Eng.  Pat,  19,669  of  1913  ;   this  J.,  1914,  1013. 

Gold  and  silver  ;   Process  for  extracting  ■ from  ore 

containing  gold,  silver,  and  manganese  dioxide. 
M.  II.  Caron,  Weltovreden,  Java.  U.S.  Pat. 
1,232,210.  July  3.  1917.  Date  of  appl.,  Apr.  18, 
1916. 

See  Eng.  Pat.  101,665  of  1916;   this  .T.,  1910,  1161- 

Replacing  and  thickening  apparatus.  Process  of 
replacement  [for  treating  slimes  and  pulp].  U.S. 
Pats.  1,231,409  and  1,231,410.     See  I. 

Detcatering  and  replacement  apparatus.      U.S.  Pat, 
1,231,411.     .See  I. 


XL— ELECTRO-CHEMISTRY. 

Patents. 

Electrolytic  cell  structure.  II.  B.  Slater,  Riverside, 
Cal.  'U.S.  Tat,  1,231.955,  Julv  3,  1917.  Date 
of  appl.,  Mar.  21,   1914. 

Several  tubular  electrodes,  with  perforated  walls 
for  the  passage  of  the  electrolyte,  are  detachably 
and  rigidly  mounted  in  openings  in  a  conduit  by 
screw-threaded  T-connecfions,  the  conduit  ex- 
tending into  the  receptacle  of  the  electrolytic  cell, 
and  carrying  off  the  electrolyte  passing  into  the 
inmr  pails  of  the  electrode  tubes.  The  upper 
ends  of  the  electrodes  are  closed  by  conducting 


plugs,  which  are  all  connected  to  an  electrics] 
conductor.  Each  electrode  tube  is  lilted  with  a 
sleeve  of  porous  insulating  material  acting  as  a 
diaphragm. — R"  N. 

Furnace  ;    Electric .     C.   CI.   Miner.  Rerkelev, 

Cal.     U.S.  Pat.  1,232.362,  Julv  3,  1917.     Hate 
of  appl..  Eel).  17,  1917. 

THE  space  between  the  outer  and  inner  walls  of 
the  furnace  is  packed  with  heat-insulating  material, 
anjl  the  space  enclosed  by  the  inner  wall  forms  a 
reaction  chamber  in  the  form  of  two  opposed 
"paraboloids."  A  crucible  of  conducting  material, 
placed  in  the  principal  foci  of  the  paraboloids,  acts 
as  a  centre  or  common  electrode  for  two  arcs  in 
series  or  in  parallel.  A  second  crucible  may  be 
substituted  for  the  first  one,  and  is  adapted  to 
co-operate  with  the  upper  electrodes  to  constitute 
a  resistance  heating  device. — B.  N. 

Process  of  recovering  copper.     U.S.  Pat.  1,232,080. 
.Sec  X. 

Electro-deposition   of  hard   gold   coatings  on  metals. 
Ger.  Pat.  298,687.     See  X. 

Process    for     eleclrolyticalli/     precipitating     metals. 
U.S.  Pat.  1,231,829.     .See  X. 

Electric  furnace   for   fixing    nitrogen    from    the   air. 
U.S.  Pat.  1,232,179.     .See  VII. 


XEU.— PAINTS;       PIGMENTS;       VARNISHES; 
RESINS. 

Oil    of   turpentine   from    various    species    of  pine; 

Optical    activity    of .        D.     E.     Tsakalotos. 

Gaz.  Chim.   Ital.,   1917,   47,  I.,  285—287. 

Cm,  of  turpentine  obtained  from  the  Aleppo  pine 
(Pinus  halejicnsis),  which  Ls  the  variety  cultivated 
in  Greece,  consists  largely  of  dextrorotatory 
pinene,  [«]n  =  -f47*  to  +  48*.  whereas  the  oil  of 
turpentine  derived  from  P.  maritima,  the  variety 
cultivated  in  France,  Spaiu,  and  Italy,  has  for  ite 
iuainconstituentlsevorotatorypinene,[a]n  =  -  40*5  . 
According  to  Gildemeister  /Die  eethertschen  Oele, 
1913,  II.,  133),  however,  the  oil  of  turpentine 
derived  from  the  buds  of  the  Aleppo  pine  con- 
sists largely  of  lajvorotatory  pinene.  The  author 
has  therefore  examined  a  sample  of  the  bud  oil 
of  this  pine,  and  has  found  its  specific  rotation  to 
be  [a!D= +39-4".  He  finds  that  this  variety  of 
pine  produces  an  essential  oil,  the  principal  con- 
st it  uent  of  which  is  dextrorotatory  pinene.  what- 
ever the  part  of  the  plant,  or  the  locality  (tin e, 

Provence,  Algiers),  or  the  period  at  which  the  oil 
is  distilled.— C.  A.  M. 

Patents. 

Pigment  and  process  for  making  same.  S.  Kohn, 
Westfield,  N.J.  U.S.  Pat.  1,231,617,  July  3, 
1917.      Date  of  appl.,  July  IS,  1910. 

A  pUBrLE  pigment  is  produced  by  adding  a 
solution  of  a  metallic  salt  (lead  acetate)  to  a  warn: 
aqueous  solution  of  an  alkali  (ammonium)  sail  of 
purpuric  acid  in  presence  of  free  alkali. — E.  \V.  L. 

Stencil     emulsions:       Method     of    preparing . 

J.  A.  Bailey  and  II.  E.  Kalusuwski.  Washn 
D.C.,  Assignors  to  Addressograph  Co..  Chi 
111       U.S.  Pat.   1,231.554,  Julv  3,   1917.       Date 
of  ai.pl..   June   27,    1910. 

A  HARD  wax,  such  as  paraffin,  ceresin,  or  carnauba 


Voi. XXXVI.,  No.  16.]     Cl.  XIV.— INDIA-RUBBER.    Cl.  XV.— LEATHER;  BONE.    Ci_  XVI.— SOILS. 


931 


wax,  or  a  mixture,  is  melted  with  lanolin,  and 
the  mixture  dissolved  iD  a  volatile  solvent.  The 
solution  is  then  emulsified  in  a  solution,  preferably 
of  gelatin,  water,  and  glycerin,  to  which  has  been 
added  a  toughening  agent  such  as  potassium 
bichromate. — E.  \V.  L. 


XIV— INDIA-RUBBER ;  GUTTA-PERCHA. 

Caoutchouc  percentage  in   latex  ;    Determination  of 

.       Communication   from    the    Netherlands 

Government  Institute  for  advising  the  Rubber 
Trade  and  Industrv.  India-Rubber  J.,  1917, 
54,  95—96. 

A  RAPTD  method  for  determining  the  percentage 
of  caoutchouc  in  latices  is  of  the  greatest  import- 
ance on  the  plantation.  Up  to  now  three  methods 
have    been    proposed  : — (1)  by    means    of    densi- 


meters ;  12)  by  trial  coagulations  ;  (3)  by  deter- 
mination of  total  solids,  and  deduction  of  a 
constant  percentage  for  non-rubber  compounds. 
Each  of  these  methods  has  its  disadvantages. 
Van  Iterson  has  now  devised  an  apparatus  (see 
fig.)  by  means  of  which  the  caoutchouc  content 
is  estimated  by  comparing  the  opacity  of  a  given 
sample  of  latex  with  that  of  a  standard  sample 
with  which  the  instrument  has  been  calibrated. 
The  determination  is  carried  out  by  adjusting  the 
thickness  of  a  central,  circular  film  of  latex, 
confined  between  an  upper  glass  plate,  b,  and  a 
lower  ebony  disc,  a,  until  its  colour  matches 
that  of  an  encircling  annular  surface,  c,  of  a 
standard  colour  (oil-paint),  applied  to  the  under 
side  of  the  observation  glass.  The  adjustment  is 
effected  by  moving  the  brass  cylinder,  /,  up  or 
down  by  means  of  the  screw.  The  instrument  is 
graduated  to  read  direct  in  percentages  of  caout- 
chouc. With  high  concentrations  the  error  may 
reach  a  few  per  cent.,  but  with  average  and  low 
concentrations   the   results   are   very   satisfactory. 

— E.  W.  L. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 


Drum  tannage.  O.  Riethof.  J.  Amer.  Leather  Chem. 
Assoc,    1917,     12,    322—336. 

?OR  successful  drum  tannage  of  sole  or  belting 
eather,  the  hides  must  be  pliable  and  therefore 
lot  too  plump  before  entering  the  drum,  otherwise 
annage  will  be  much  retarded  and  the  yield  of 
eather  very  low  ;  the  pliability  should  be  main- 
lined throughout  the  process.  The  natural 
.<  idity  of  extracts   is  usually  sufficient  to  make 


and  keep  the  stock  sufficiently  plump.  It  is 
further  necessary  to  have  the  temperature  low- 
in  the  drum  until" the  hides  are  well  struck  through  ; 
afterwards  it  is  beneficial  to  let  the  temperature 
rise.  Clear  liquors  should  be  used,  since  sediment 
fills  up  the  pores  and  retards  tannage.  Oakwood 
extract  should  not  be  used  until  the  final  stages  ; 
if  used  too  soon  it  causes  a  rapid  surface  tannage, 
and  prevents  tannin  from  reaching  the  interior, 
so  that  a  raw  streak  in  the  leather  may  easily 
result.  On  analysis,  drum  tanned  leathers  usually 
show  a  lower  degree  of  tannage  than  do  leathers 
tanned  in  pits,  though  this  does  not  necessarily 
indicate  inferior  quality.  It  is  possible  to  get  as 
high  a  yield  of  leather  by  drum  tannage  as  by  any 
other,  method. — F.  C.  T. 

Tannery    wastes  ;     Purification    of .     H.    B. 

Hommon.     J.     Amer.    Leather    Chern.    Assoc, 
1917,    12,  307—321. 

In  tests  carried  out  at  two  large  leather  works, 
it  was  found  that  spent  tan  liquors  were  too  con- 
centrated to  be  economically  filtered  even  when 
diluted  and  partly  precipitated  by  other  tannery 
liquors  containing  lime.  The  spent  liquors  were 
therefore  treated  with  sludge  from  lime  pits,  the 
concentration  being  thus  reduced  by  about  one- 
half.  Other  liquors  (including  wash  wraters,  lime 
liquors,  waste  from  bleaching  vats,  etc)  were  mixed 
and  treated  with  ferrous  sulphate  (10  grains  per 
gallon)  which  reduced  their  concentration  con- 
siderably. The  treated  liquors  were  then  combined 
and  passed  into  settling  tanks,  where  they  remained 
for  four  hours,  after  which  filtration  was  effected 
first  by  cinder  filters  (coke  offers  no  advantage) 
and  then  by  sand  beds.  By  this  treatment,  sus- 
pended matter  was  reduced  from  about  1000  parts 
per  million  to  30,  working  at  a  rate  of  250,000 
and  200,000  gallons  per  acre  per  day  for  the  cinder 
and  sand  filters  respectively.  The  filtered  effluent 
was  only  slightly  coloured,  and  developed  no  odour 
on  storage  for  10  days  in  a  warm  room.  Fish  were 
able  to  live  in  it  for  over  a  month.  The  sludge 
from  the  settling  tanks  was  black  and  finely  divided, 
with  little  odour,  and  dried  to  a  workable 
consistency  in  ten  days  when  applied  to  a  depth 
of  ten  inches  over  a  bed  of  fine  cinders  one  foot 
deep.  The  dry  material  contained  about  2  %  of 
organic  nitrogen,  20%  of  calcium  as  oxide,  0-3% 
of  potassium  as  oxide,  and  0-5 — 10%  of  phos- 
phates, and  proved  to  be  a  useful  fertiliser. 

— F.  C.  T. 

Patent. 

Tennis-qut  ;   Process  for  manufacturing  — .      S 

Kimata,    Kobe,    Japan.     U.S.    Pat.    1,231,911, 
July  3,  1917.     Date  of  appl.,  June  10,  1916. 

Animal  tendons  are  twisted  into  a  string  or  cord, 
which  is  then  degreased,  bleached,  impregnated 
with  a  ndxture  of  sodium  peroxide  and  magnesium 
sulphate,  dipped  into  a  mixture  of  gum  treated 
in  dilute  sulphuric  acid,  and  dried. — E.  W.  L. 


XVI.— SOILS ;  FERTILISERS. 


P.   van  Zyl.     J.   I-andw..    1916, 
J.    Chem.    Soc,    1917,    112,    i., 


Soil  solution.  J. 
64,  201—275. 
439—440. 

Various  methods  of  obtaining  representative  soil 
solutions  were  compared,  and  it  was  found  that 
extraction  bv  pressure  gave  the  best  results. 
Using  this  method,  the  soil  from  a  particular  field 
was  studied  in  detail,  samples  being  token  from  a 
limed  and  from  a  dunged  plot  in  summer  and  m 

d2 


932 


CY.  XVI.— SOILS;    FERTILISERS. 


[Aug.  31,  li>  17. 


winter.  These  were  subjected  to  pressure  and 
the  solutions  obtained  were  analysed  j  the  con- 
centration of  the  solutions  varied  according  to 
both  tin-  manurial  treatment  and  the  season  of 
I  be  year,  but  the  percentage  composition  of  the  ash 
remained  constant,  thus  lending  support  to  the 
Cameron-Whitney  theory  of  soil  solution.  Th 
author  points  out  that  in  order  to  get  a  true  know- 
ledge of  the  physical  structure  of  a  soil,  its  mechani- 
cal analysis  should  be  carried  out  in  its  own  soil 
solution.  Comparative  sedimentation  tests  were 
made,  using  distilled  water  and  soil  solution  ;  when 
soil  solution  was  employed  the  liquid  cleared  much 
more  quickly,  but  fifteen  washings  only  removed  2 ",, 
of  the  clay  ;  on  the  other  hand,  when  distilled  water 
was   used,    delloci  illation   was   more   complete   and 

fifteen  washings  removed  all  the  clay  from  the  soil. 
Two  series  of  mechanical  analyses  were  then  under- 
taken on  the  soil  samples  mentioned  above  (that 
is,  limed  and  dunged  plots  in  summer  and  winter)  ; 
in  one  case  distilled  water  was  used  and  in  the 
other  soil  solution.  The  result:  again  showed 
evidence  ot  the  flocculating  action  of  the  soil 
solution,  so  much  so  that  the  separation  of  the 
three  finest  fractions  from  one  another  was  not 
attempted.  These  groups  of  three  fractions 
(0000  to  0000f>  mm.)  wen1  afterwards  treated  with 
distilled  water  and  complete  separation  effected. 
It  was  found  that  the  number  of  washings  required 
for  the  operation  varied  from  80  to  120,  was  higher 
on  the  dunged  plot  than  on  the  limed  plot,  and 
higher  in  winter  than  in  summer. 

Organic  matter  in  the  soil;    Influence  of  soil  con- 
ditions   on    the    decomposition    of .     E.    J. 

Russell  and  A.  Applevard.     J.  Agric.  Sci.,  1917, 
8,  385—417. 

Observations  were  made  on  field  plots  over  a  long 
period  and  determinations  were  made  of  the  number 
of  bacteria  in  the  soil,  the  amount  of  nitrate  in 
the  soil  water,  and  of  carbon  dioxide  in  the  soil 
air.  as  being  factors  accompanying  the  decompo- 
sition of  plant  residues  and  other  organic  matter. 
The  results  were  plotted  in  curves,  and  there  was 
sufficient  resemblance  between  all  the  curves  to 
justify  the  conclusion  that  they  were  related. 
The  curve  for  nitrate  was  always  behind  that  for 
bacterial  numbers,  the  lag  amounting  to  2 — 3 
weeks,  indicating  that  the  stage  of  ammonia  pro- 
duction must  depend  in  part  on  organisms  other 
than  those  counted  or  on  some  other  factor. 
Decomposition  does  not  take  place  below  ,V  C.  ; 
as  soon  as  the  temperature  rises  action  begins  and 
increases  rapidly,  but  it  is  limited  by  the  amount 
of  moisture;  in  the  summer,  when  the  moisture 
in  unmanured  soil  fell  to  10%,  decomposition  was 
at  a  minimum.  Decomposition  was  active  after 
rain,  due  to  the  dissolved  oxygen  in  the  rain. 
The  crop  growing  in  the  soil  exerted  a  depressing 
effect  on  decomposition  from  causes  not  J  e: 
determined. — J.  11.  J. 

Nitrification  as  a  factor  in  soil  fertility  ;   Significance 

of    .      ]'.     L.     (iainev.      Soil    Sci.,     11117,   3, 

399—410. 

Cri.iiVATKD  soils  under  normal  conditions  contain 
nitrifying  organisms  which  transform  ammonia 
into  nitrate  as  rapidly  as  it  is  formed,  as  is  shown 
by  the  fact  that  there  is  no  accumulation  of 
ammonia  beyond  a  constant  quantity.  When 
conditions  are  abnormal  and  nitrification  becomes 
impossible,  then  ammonia  accumulates  ;  and 
when  conditions  become  normal  again,  the  excess 

is  rapidly  nitrified.  There  is  no  relation  between 
ammonia  content  and  nitrifying  power,  nor 
between  ammonia  content  and  productivity  ;  so 
that,  although  nitrification  is  associated  with. 
and  may  be  essentia!  to,  fertility,  it  is  not  the 
limiting    factor. — .T.  II.  J. 


Soil  bacteria   and  streptothrices  ;    Are  all  the 

that  develop  on  dexlrose-aqar  azofiers  'i     P.  Emer- 
son.   Soil  Sci.,  1917.  3,  417 — 421. 

KXPERIMKNTS  were  made  to  determine  whether  the 
organisms  other  than  Azotobacter  which  grow  on 
culture  media  free  from  nitrogen,  are  nilrogcn- 
lixing  organisms.  The  medium  used  was  dextrose! 
agar  without  peptone  and  with  added  mineral 
salts.  This  was  inoculated  with  dilutions  of  a 
soil  suspension.  The  number  of  colonies  capable 
of  growing  on  this  medium  at  the  ordinary  tem- 
perature was  2 '4  millions  per  grm.  of  dry  soil. 
The  colonies  on  the  plate  cultures  could  be  classified 
into  four  groups  :  a  streplothrix  group,  a  radicicola 
group,  a  fluorescent  group,  and  an  opalescent 
group.  Nitrogen-fixation  experiments  were  made 
by  inoculating  sterile  soil  with  cultures  of  the 
members  of  each  group.  At  the  end  of  three 
weeks,  analysis  showed  that  the  amount  of  nitrogen 
in  the  cultures  had  increased  on  the**average  bv 
13 — lf>  mgrms.  per  100  grms.  of  air-dried  soii. 
Only  one  organism  failed  to  fix  anv   nitrogen. 

— J.  H.  J. 


Soil  reaction  :    /iffeet  ot 


on  the  availability  of 


ammonium    sulphate.       R.    ('.    Cook    and    F.    E. 
Allison.     Soil  Sci..   1917,   3,  487—498. 

Pot  experiments  with  buckwheat  were  made  on 
an  acid  soil  supplied  with  ammonium  sulphate, 
to  determine  whether  lime  was  necessary  to  secure 
the  production  of  sufficient  nitrates  to  yield  n 
good  crop.  It  was  found  that  small  applications 
of  lime  produced  as  good  a  crop  as  a  large  applica- 
tion sufficient  to  neutralise  all  the  acidity.  Tin- 
total  crop  on  the  more  acid  soils  was  smaller, 
but  its  percentage  of  nitrogen  was  higher,  so  that 
the  recovery  of  nitrogen  from  an  acid  soil  may  be 
as  great  as  from  an  alkaline  one.  The  beneficial 
effects  of  lime  were  more  noticeable  on  a  sandy 
soil  than  on  a  silt  loam.  The  addition  of  lime 
allows  the  soil  nitrogen  to  be  made  available 
to  a  sufficient  extent  to  satisfy  the  crop.  Ruck- 
wheat  was  able  to  utilise  the  nitrogen  from 
ammonium  sulphate  at  an  acidity  equivalent  to 
3000 — 4000  lb.  of  lime  per  acre.  Either  the  nitrogen 
was  taken  up  directly  as  ammonia,  or  else  there 
was  much  nitrification  in  the  acid  soil. — J.  11.  J. 

Fixation   ot    nitrogen    in   faces.      E.    II.    Richards. 

J.  Agric.  Sd.,  1917,  8,299—311. 
Wiik.n    horse    laves    is    fermented    aerobically   in 
presence    of     moisture     and     calcium     carbonal 
there   is   a   considerable    fixation   of    nitrogen   in 
varying    amounts    up    to    30%    of    the    nitrogen 
present  originally  in  the  faeces.     Under  the  most' 
favourable   conditions    1    grm.    of   dry    matter  in 
the  fasces  fixes  4  mgrms.  of  nitrogen.     The  fixation 
varies  with  the  diet  of  the  animals,  and  faces  from 
animals  fed  on  grass  alone  gave  rise  to  no  fixation 
of  nitrogen.     This  is  true  of  bullocks  as  well 
of  horses.    The  organisms  concerned  in  the  proi  • 
were  the  same  as  those  contained  in  garden  soil, 
but    Azotobacter   alone   did    not    bring   about    the 
fixation   in    quantity  ;     it    was    necessary    for   tt. 
lactis  aerogenes  to  be  present  also. — J.  11.  J. 

I', us  ;    Influence  of  mineral  matters  on  the  gcrmitui' 

turn  of .     L.    Maquenne  and    K.   Demou 

Comptes  rend.,  1917,  165,  45 — 51. 
COMPARATIVE  experiments  on  the  rate  ot  germina- 
tion  (rootlet    growth)  of   peas  in  sand   moistened 
with  solutions  of  salts  of  various  metals,  indicate 
that  calcium  exerts  a  much  greater  acnelerati 
influence  than  other  common  metals. — J.  11.  U 

Smelter  smoke  problem  :    Results  of  recent  investiga- 
tion of  the .      A.    K.  Wells.      J.  Ind. 

(hem.,   1917,  9,  040— 040. 

Ri'i  knt     investigations     have     shown     that 
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damage  to  vegetation  by  dust  and  fume  particles 
and  arid  mist  from  smelters  is  practically  negligible. 
The  recovery  of  solid  matter  from  the  smoke 
evolved  in  smelting  lead,  copper,  and  zinc  ores 
may  be  made  remunerative  because  of  the  value 
of  the  recovered  material.  The  recovery  of  sul- 
phurous gases  is  important,  because  of  their  damage 
to  vegetation,  even  1  part  of  sulphur  dioxide  per 
million  parts  of  air  being  injurious  to  the  colour 
though  not  necessarily  to  the  grovvth  of  the 
crops.  Before  injury  to  plants  occurs  with  air 
containing  sulphur  dioxide,  four  factors  must 
operate  simultaneously  in  sufficient  amount, 
namely,  light  (plants  are  not  injured  by  this 
gas  at  night),  humidity,  wind  prevalence,  and 
temperature.  Thus,  air  containing  1  part  of 
sulphur  dioxide  per  million,  with  a  humidity  of 
70  %  and  at  a  temperature  of  above  4°  C,  must 
remain  for  3  hrs.  in  contact  with  the  plants  in  day- 
light for  bleaching  to  occur.  The  concentration  of 
the  sulphur  dioxide  is  reduced  by  the  use  of  a  high 
chimney.  It  is  better  to  discharge  the  chimney 
gases  into  the  atmosphere  at  a  high  temperature 
after  removing  85%  of  the  impurities  than  to 
obtain  a  greater  purification  and  discharge  them 
at  a  much  lower  temperature.  With  a  concen- 
tration of  0-45%  of  sulphur  dioxide,  the  gases 
being  discharged  at  65  %  purification  from  a 
chimney  450  ft.  high,  the  possibility  of  injury  to 
vegetation  appears  to  be  negligible.  It  is  desirable 
to  ascertain  the  periodical  occurrence  of  the 
critical  times  when  all  the  factors  resulting  in 
injury  to  vegetation  are  present  and  to  curtail  the 
production  of  sulphur  dioxide  at  these  periods. 
Experiments  in  which  the  sulphuric  acid,  sulphur 
dioxide,  and  sulphur  recovered  from  the  chimney 
igases  were  used  as  fertilisers  have  proved  success- 
ful, some  of  the  treated  crops  yielding  double  the 
(normal  amount. — A.  B.  S. 


'Calcium,    phosphates  ;     Solubility    of in    citric 

1     acid.     A.  A.  Kamsav.     J.  Agric.  Sci..   1917,   8, 
I    277—298. 

[Numerous    analyses    were    made    of    samples    of 
calcium  phosphate  of  commerce  and  of  the  same 
substance  prepared  by  the  methods  usually  recom- 
'tnended.     It  ivas  found  that  the  substances  sold  as 
"  phosphate  of  lime  "  and  "  calcii  phosphas  B.P." 
iivere  mixtures  of  di-  and  tri-calcium  phosphates. 
Disodium  phosphate  added  to  ammoniacal  calcium 
hloride,  and  bone  ash  dissolved  in  hydrochloric 
icid  and  precipitated  with  ammonia,   both  yield 
'nixtures   of    di-   and    tricalcium    phosphates   and 
imlcium   hydroxide.      When   three   equivalents   of 
;ime  are  made  to  act  on  one  equivalent  of  phos- 
)horic  acid  and   the  precipitate  is  filtered  off  at 
|mce,    pure    tricalcium    phosphate    is    obtained  ; 
rat   when   two  equivalents  of   lime  are  used,  the 
product  is  a  mixture  of  di-  and  tricalcium  phos- 
phates.    With    regard    to    solubility    in    the    pre- 
.cribed  2%  citric  acid  solution,  it  was  found  that 
ill  %  of  the  total  phosphoric  acid  in  pure  tricalcium 
phosphate    was    soluble   after   30    mins.    shaking, 
nit  that  the  addition  of  calcium  carbonate  reduced 
:he  solubility  to  84%.    Extraction  with  the  citric 
cid    solution    is    not   an    exact    criterion    of    the 
availability    of    the    phosphoric    acid,    since    the 
variability  was  reduced  from  91%  to  84-5%  by 
he  addition. of  14%  of  lime  as  carbonate,  and  to 
,4-3%  by  addition  of  a  further  14%.     The  citric 
cid   is  a   solvent   for   the   lime   rather   than   the 
hosphoric   acid,    since   all    the   lime   not   present 
Is  tricalcium  phosphate  is  extracted.      Dicalcium 
jhosphate  is  soluble  in  the  citric  acid  solution. 
o  that  it  is  not  possible  to  distinguish  between  the 
i-   and    tricalcium    phosphates    by  this  solvent, 
nd  therefore  the  use   of  citric  acid  as  indicating 
le  manurial  value  of  phosphates  is  questionable. 

—J.  H.  J. 


Manganese  slag  ;    Manurial  experiments  with 


M.  Popp.  Fuhltng's  Landwirtsch.  Zeit.,  1916, 
65,  354—360.  Bull.  Agric.  Intell.,  1916,  7, 
1600—1601. 

The  manufacture  of  ferromanganese  and  spiegel- 
eisen  in  Germany  yields  as  by-product  large 
quantities  of  manganese  slag,  of  which  tin;  average 
composition  is: — 24-4%  Mn,  30-5%  Si02,  9-8% 
Al2C-3,  33-4%  CaO,  6-3%  MgO,  1-2%  S,  and 
traces  of  iron.  The  manganese  is  insoluble  in 
water  but  slowly  soluble  in  weak  acids.  A  series 
of  pot  experiments  were  carried  out  to  compare 
its  manurial  value  with  that  of  anhydrous  mangan- 
ese sulphate.  White  Petkus  oats  were  sown  in 
pots  each  containing  10  kilos,  of  sandy  soil  (with 
0-28%  CaO,  014%  P206,  0-13%  K,0,  and  0-15% 
N),  which  received  further  1-5  grms.  of  potash, 
1  grin,  of  phosphoric  acid,  1-5  grms.  of  nitrogen, 
and  60  grms.  of  calcium  carbonate  in  the  form  of 
marl,  besides  dressings  ranging  from  0-5  to  10  grms. 
of  manganese  either  as  finely  powdered  slag  or  as 
sulphate.  The  manganese  slag  increased  the  yield 
of  both  grain  and  straw,  and  the  increase  was 
greater  the  larger  the  amount  applied,  except  for 
the  maximum  dressing  (10  grms.).  In  small  t 
amounts  (0-5  and  1  grm. )  the  sulphate  was  more 
effective  than  the  slag,  but  with  the  larger  dressings 
(2-5  and  5  grms.)  the  reverse  was  the  case.  With 
manganese  slag  the  yield  of  grain  was  affected 
more  than  that  of  straw,  whilst  the  sulphate 
affected  the  yield  of  straw  most. — J.  H.  L. 

Phosphoric  acid  determinations  in  phosphate 
rork.  C.  C.  Semple.  Eng.  and  Min.  J.,  1917, 
103,    1140—1141. 

From  J  to  1  grm.  of  the  phosphate  rock  is  decom- 
posed by  means  of  nitric  and  hydrochloric 
acids,  and  the  silica  is  removed  by  evaporating 
twice  to  dryness  in  the  customary  manner.  The 
dried  mass  is  taken  up  by  10  c.c.  of  concentrated 
hydrochloric  acid  and  after  dilution  with  boiling 
water,  the  solution  is  filtered  from  the  insoluble 
matter,  and  the  latter  is  washed  until  the  bulk 
of  the  filtrate  and  washings  measures  175 — 200  c.c. 
Ammonia  is  added,  with  constant  stirring,  to  this 
filtrate  until  a  gelatinous  precipitate  of  calcium, 
iron,  and  aluminium  phosphates  begins  to  form, 
and  then  30  c.c.  of  ammonia  solution  (sp.  gr.  0-9) 
is  added  in  excess  and  the  whole  stirred  vigorously ; 
10  c.c.  of  a  saturated  solution  of  citric  acid  is  now 
added,  and  the  solution  is  stirred  for  2  minutes, 
at  the  end  of  which  time,  if  the  precipitated  phos- 
phates have  not  redissolved,  more  citric  acid 
solution  is  added,  drop  by  drop,  until  the  phosphate 
solution  is  quite  clear.  30  c.c.  of  the  magnesium 
mixture  is  now  added,  and  the  solution  is  stirred 
until  the  precipitate  of  magnesium  ammonium 
phosphate  begins  to  form  ;  after  standing  for 
three  hours  it  is  filtered.  The  volume  of  citric 
acid  required  to  elear  the  solution  is  proportional 
to  the  amount  of  phosphoric  acid  present  in  the 
liquid,  and  by  use  of  a  solution  of  citric  acid  of 
known  strength  for  this  purpose,  an  approximate 
idea  of  the  strength  of  the  sample  may  be  ob- 
tained. The  results  agree  closely  with  those  ob- 
tained by  the  molybdate  method. — J.  B.  C.  K. 


Blood  ;    Adulteration  of  dried 


M .  .Sirot  and 


G.  Toret.     Ann.  Falsif.,   1917,   10,  220—227. 

The  valuation  of  dried  blood  for  use  as  a  manure 
|  is  discussed,  and  it  is  pointed  out  that,  in  its  sale 
based  on  the  "  organic  manure  "  content,  the  latter 
should  not  include  any  hide,  etc.,  mixed  with  it. 
The  content  of  nitrogenous  matter  is  determined 
by  multiplying  the  nitrogen  content  by  the 
necessary  factor  (for  hide.  6-25;  for  horn.  5-96)  : 
the  content  of  organic  matter  is  calculated  by 
difference    after    determination    of    moisture    and 
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mineral  content.  In  all  the  adulterated  samples 
examined  the  difference  between  the  percentage 
of  organic  matter  and  of  nitrogenous  matter 
exceeded  3-5.  In  case  hide  only  has  been  added, 
differences  of  4-5.  80,  and  11-5  correspond  to 
10,  20,  and  30%  of  hide  respectively.-  1".  W '•  A. 

Manuring  of  sugar  cane  in  Jara.  Comparative 
results  irith  calcium  cyanamide  and  ammonium 
sulphate.     Geerts.     See  XVII. 

Dissolved    oxygen    in    rain    water.     Richards.     See 
XIX  B. 

Patents. 

Fertiliser    material  ;     Process    of   producing 


Process  for  treating  distillery  by-products.  W.  W. 
Haughev,  Assignor  to  By-Products  Reclaiming 
Corporation,  New  York.  U.S.  Pats.  (a) 
1,232,032  and  (b)  1,282,446,  July  3.  1917.  Date 
of  appl.,  Nov.  11,  191t>. 

Distillery  "  slop  "  is  (a)  concentrated,  dried  at 
.about  300  F.  (about  150°  C.),  and  then  roasted  at 
about  700°  F.  (about  370°  C.)  to  render  the 
material  non-hygroscopic  without  driving  off  the 
nitrogen  ;  or  (b)  continuously  concentrated,  dried 
in  thin  films,  and  roasted  at  a  predetermined 
temperature — about  700"  F. — sufficient  to  render 
the  material  non-hygroscopic  without  driving  off  the 
nitrogen. — E.  W.  L. 


Fcrt  ilisers  ;   Process  for  man  ufaciuring  ■ 


\V.  D. 


Richardson,  Assignor  to  Swift  and  Co.,  Chicago, 
111.  U.S.  Pat.  1,232,452,  July  3,  1917.  Date  of 
appl.,  Aug.  28,  1915. 

The  insoluble  potash  in  silicate  rock  is  rendered 
soluble  by  mixing  with  calcium  phosphate  and  a 
fluoride  (fluoridic  material  containing  calcium 
phosphate)  together  with  an  acid  capable  of 
decomposing  fluoride,  conveying  the  mixture  to  a 
den  or  pile  to  complete  the  reaction,  and  afterwards 
drying  it. —  E.  W  .  L. 

Superphosphate  reaction  chambers  ;    Apparatus  for 

erupt ii ing .   H.  \V.  Hall,  Zurich.  Switzerland. 

OS.  Pat.  1.232.295,  Julv  8,  1917.  Date  of  app!., 
Feb.  (>,   1915. 

See  Eng.  Pat.  2077  of  1915  ;    this  J.,   1915,  881. 


XVII.— SUGARS  ;    STARCHES ;    GUMS. 

Sugar  cane  culticalion  ;    The  effect  of  lime  in . 

\V.  E.  Cross.  Revista  Industrial  y  Agricola  de 
Tucuman.  191ti.  7,  17:! — 178.  Intern.  Sugar  J., 
111! 7.   19,  312—315. 

By  the  application  of  lime  to  soils  in  Tucuman, 
Argentina,  a  total  increase  of  KM  tons  of  cane 
was  obtained,  or  nearly  2  tons  of  sugar  pet  hectare, 
as  compared  with  plots  not  so  treated.  In  this 
Provinre  the  soils  are  particularly  deficient  in  this 
constituent,  and  the  experiments  undertaken 
indicate  that  this  fact  may  explain  in  a  certain 
degree  the  almost,  negative  results  which  fer- 
tiliser experiments  have  generally  hitherto  given 
there.— J.  P.  O. 

Sugar  cane  in  Jara  ;  Manuring  of .  Com- 
parative residts  trith  calcium  cyanamide  and 
ammonium  stilphate.  .1.  M.  Geerts.  Arch. 
Suikerind  Nederland.  Indie,  Hill'..  24,  No.  44. 
Hull.  Aerie.  Intell.,   1917,  8,  241—215. 

In  59  out  of  78  comparative  trials  with  ammonium 
sidphate  and   calcium   cyanamide,   during    1905 — 


1914  in  Java,  the  former  gave  better  results  than 
the  latter,  yielding  on  the  average  2-5%  more 
cane  and  2°,,  more  sugar.  It  appears  probable 
that  calcium  cyanamide  gives  better  residts  in 
light  than  in  heavier  soils,  but  in  both  cases  it  is 
less  satisfactory  than  ammonium  sulphate.  In 
using  calcium  cyanamide  it  is  best  to  apply  a 
portion  before  planting.  If.  for  example,  a  portion 
IS  riven  not  less  than  a  week  before  planting 
and  the  remainder  in,  3  or  4  lots  at  intervals  after 
planting,  without  allowing  it  to  touch  the  plants, 
the  cyanamide  is  decomposed  before  it  reaches 
the  rootlets  a»d  there  is  scarcely  any  danger  of 
injurious  action.  Rartial  substitution  of  cyan- 
amide for  ammonium  sulphate  is  better  than 
complete  substitution,  but  the  cyanamide  should 
always  be  applied  beforo  the  sulphate.  Cyanamide 
has  no  influence  on  the  ripening  of  the  cane. 

—  J.  ILL. 

Sugar  estimation  ;    Modification  of  Fchling's  method 

of .    E.  Lenk.    Deutsch.  Med.  Woch.,  1917, 

43,43— 44.  J.  Chem.Soe.,  1917,  112,  ii..  341—34*. 

The  addition  of  1  mgrm.  of  magnesium  sulphate 
to  each  c.c.  of  the  copper  sulphate  solution  ensures 
rapid  sedimentation  of  the  colloidal  cuprous 
oxide.  Calcium  salts  are  harmful  in  this  respect 
For  example,  on  adding  urine,  drop  by  drop,  to 
boiling  Fehling's  solution  containing  magnesium, 
the  cuprous  oxide  suddenly  cakes  together  and  the 
next  drop  makes  the  solution  perfectly  clear: 
this  pojnt  corresponds  with  the  disappearance  of 
copper  from  the  solution,  and  is  therefore  the  true 
end-point. 

Sivr  isc  and  invert-sugar  ;   Conservation  of  solution* 

of by    means    of    i<arious    antiseptics.        II. 

Pellet.       Bull.    Assoc.    Chim.    Sucr.,    1916,    35, 
13(1— 138. 

Half-litre  portions  of  5%  sucrose  solution  were 
treated  respectively  with  0-5  grin,  of  thymol, 
2  c.c.  of  toluene,  5  gnus,  of  sodium  fluoride, 
and  1-7  grm.  of  sodium  salicylate,  and  left  at  the 
ordinary  temperature.  Some  inversion  occurred 
in  presence  of  sodium  salicylate  within  2  days  ; 
only  the  solution  containing  thymol  remained 
unaltered  for  13  days,  and  that  showed  signs  aj 
hydrolysis  within  20  days.  In  similar  tests  made 
with  5°0  neutral  solutions  of  invert-sugar,  the 
rotatory  power  remained  unchanged  in  all  cases 
for  3S  days,  though  slight  growth  of  mould  was 
visible  in  the  solution  containing  sodium  fluoride. 
The  experiments  were  made  as  a  guide  in  the' 
use  of  antiseptics  for  inversions  by  means  of 
invertase  at  the  ordinary  temperature,  which 
sometimes  occupy  8 — 10  days. — J.  H.  L. 


Molasses  ;      Influence    of    amino-acids    and    of    I- 
glulimic  acid   in   the   estimation   of  raffinose  and 

sucrose    in by     the     inversion     method.     V. 

Stanek.     Z.  Zuckerind.  Bohm..   1 910.  41,  154  — 
1(10.     J.  (hem.  Soc.  1917,   112,  ii..  342. 

The    presence     of     glutamic     or     /-glutimir    acid 
diminishes  the  amount  of  sucrose  found  in  all  cases 
in  which  the  ordinary  methods  of  estimation  are 
employed,  only  acid  polarisation  and  the  Clerget- 
llerzfeld  formula  giving  accurate  results.    Aspartic 
acid   increases    the    amount   of    sucrose   given   In 
ordinary   direct  polarisation   or  by   inversion  ami 
polarisation.         Acid     polarisation    gives    correct 
results    if    the    Clerget-Herzfeld    formula   is   u>' 
but   the  raffinose  formula  gives  low  numbers.     In 
presence  of  aspartic  or  glutamic  acid  a  posit 
amount,  and  in  presence  of  /-glutimic  acid  a  nega- 
tive  amount,   of  raffinose  is   indicated   when   U 
sugar    is    absent  ;     the    errors    thus    incurred    ■ 
halved  when  acid  polarisation  is  used.      With  pure 
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beet  molasses  it  is  well  to  discard  the  raffinose 
formula  entirely  and  to  determine  the  sugar  con- 
tent by  the  acid  polarisation  method  and  applica- 
tion of  the  Clerget-IIerzfeld  formula.  No  method 
is  known  by  which  raffinose  may  be  estimated  in 
presence  of  amino-acids. 


BafUnose  :     Influence    of 


contained    in    beet 


molasses,  on  the  determination  of  sucrose  by 
double  a'id  polarisation  or  by  inversion  with 
invcrtase.  H.  Pellet.  Bull.  Assoc.  Chim.  Sucr.. 
lv)16,  35,  112— 117.     (See  also  this  J.,  1917,  153.) 

Samples  of  beet  molasses  were  found  to  contain 
0-7 — 1-5%  of  raffinose  bv  the  method  of  Hudson 
and  Harding  (this  J.,  1915,  10*55).  The  deter- 
mination of  raffinose  in  presence  of  sucrose  by 
double  polarisation  and  application  of  Herzfeld's 
raffinose  formula,  is  vitiated  by  the  presence  of 
other  optically  active  substances  even  if  these 
remain  unaffected  by  inversion,  as  is  the  case  when 
invertase  is  used  and  the  readings  before  and  after 
inversion  are  made  on  neutral  solutions  (cp. 
Ogilvie,  this  J.,  1911,62).  It  is  shown,  for  instance, 
from  the  known  constants  relating  to  raffinose  and 
sucrose,  that  if  a  molasses  contains  non-sugars 
which  influence  the  polarisations  before  and  after 
inversion  to  the  extent  of  —  3  sugar  degrees,  the 
apparent  sucrose-content,  calculated  by  means  of 
the  raffinose  formula,  will  be  higher  than  the  direct 
polarisation  in  spite  of  the  presence  of  1  or  2  % 
of  raffinose.     The  ordinary  inversion  formula  : — 

Sucrose  %  =  100  (P-  P1)/(142-66-  t/2), 

gives  results  higher  than  the  true  sucrose-'  ontent, 
to  the  extent  of  0  -67  %  for  every  1  %  of  anhydrous 
raffinose  present,  irrespective  of  the  presence  of 
other  optically  active  substances  which  are  not 
changed  by  inversion.  If  the  raffinose-eontent  is 
determined  independently,  e.g.,  by  Hudson  and 
Harding's  method,  and  the  direct  polarisation  and 

"apparent  sucrose-content  (calculated  by  the  above 
formula)  are  corrected  accordingly,  their  difference 
will  represent  the  rotation  of  the  optically  active 

'  substances  present  other  than  sucrose  and  raffinose. 
The  author  has  compiled  a  short  table  showing 
the  combined  effects  of  0-7 — 1-5%  of  raffinose  and 
0 — 3%  of  laevorotatory  non-sugars  on  the  polar- 
isation and  apparent  sucrose-content  of  molasses 
containing  44  %  of  sucrose. — J.  H.  L. 

Beet-molasses;        Pentose-conlent      of .      H. 

Pellet.  Bull.  Assoc.  Chim.  Sucr.,  1916,  35, 
117—121. 

Applyino  the  methods  of  investigation  previously 
described  (see  this  J.,  1916,  1075),  the  author 
concludes  that  beet  molasses  normally  contains  no 
appreciable  quantity  of  pentoses.  It  is  probable, 
however,  that  small  quantities  of  pentosans  are 
present,  as  stated  bv  Stift  and  Komers  (see  this  J., 
1898,  475),  who  found  0-47— 1%.  The  small 
amounts  of  reducing  sugars  oft  en  found  in  vinasses 
from  beet  molasses  do  not  represent  non-ferment- 
able sugar,  but  probably  consist  of  invert  sugar 
which  has  escaped  fermentation  owing  to  the  high 
alcohol -content  and  acidity  of  the  vinasses  at  the 
close   of   fermentation. — J.  H.  L. 

Molasses ;      Nitrogenous     pigments     of     .     V. 

Stanek.  Z.  Zuckerind..  Bohm.,  1917,  41,  29S — 
306.     J.  Chem.  So<-.,  1917,  112,  i.,  381—382. 

When  dried  molasses  is  extracted  with  alcohol, 
there  remains  undissolved  a  small  percentage  of 
non-saccharine  substances  which  contain  about 
94%  of  the  total  pigment  and  10  %  of  the  nitrogen 
of  molasses.  The  author  has  separated  the  residue 
into  various  fractions.  One  of  them  apparently 
contains  a  fairly  definite  substance  which  is  pre- 


cipitated by  lead  acetate,  is  soluble  in  alcoholic 
hydrogen  chloride  solution,  but  not  in  ether,  and 
contains  7  1 — 7-3%  of  nitrogen  and  about  0-2 — 
0-3%  of  ash.  It  seems  to  be  a  product  of  the  con- 
densation of  amino-acids  with  sugars,  and  is 
designated  fuscazinic  acid.  The  alkali  salts  of  this 
account  for  about  half  of  the  colour  of  molasses. 


Starch  ;    Direct  method  for  the  estimation  of 


T.  von  Fellenberg.  Mitt.  Lebensmittelunters. 
Hyg.,  1916.  7,  369—383.  J.  Chem.  Soc,  1917, 
112,  ii.,  342—343. 

The  method  depends  on  the  solubility  of  starch 
in  calcium  chloride  solution,  its  precipitation  by 
iodine,  and  the  decomposition  of  the  precipitate 
by  alcohol.  From  0-3  to  10  grm.  of  the  finely- 
divided,  fat-freo  substance  under  examination  is 
moistened  with  water  and  mixed  with  20  c.c.  of 
50%  calcium  chloride  solution;  the  mixture  is 
heated  in  a  boiling  water-bath  for  thirty  minutes, 
then  boiled  for  five  minutes,  cooled,  diluted  to 
100  c.c,  and  filtered  through  cotton-wool  and 
then  through  asbestos.  If  the  filtrate  is  not 
perfectly  clear,  it  must  be  submitted  to  centrifugal 
action.  Fifty  c.c.  of  the  filtrate  is  treated  with 
iV/50-iodiue  solution  until  a  flocculent  precipitate 
is  obtained  ;  a  large  excess  of  iodine  is  to  be 
avoided.  After  about  twenty -four  hours  a  quantity 
of  asbestos  is  added,  the  precipitate  and  asbestos 
are  collected  in  a  Gooch  crucible  containing  a 
layer  of  asbestos,  and  the  contents  of  the  crucible 
are  washed  four  times  with  5%  calcium  chloride 
solution  containing  a  few  drops  of  iodine  solution. 
The  precipitate  is  then  washed  with  60  %  alcohol 
(this  is  allowed  to  act  on  the  precipitate  for  five 
minutes),  then  with  85%  alcohol,  and  finally  with 
100  c.c.  of  90%  alcohol.  If  the  contents  of  the 
crucible  are  not  now  colourless,  a  quantity  of  hot 
alcohol  is  added.  After  further  washing  with 
cold  95  %  alcohol,  5  %  calcium  chloride  solution, 
and  dry  ether,  the  crucible  and  its  contents  are 
dried,  weighed,  ignited,  and  re-weighed.  The 
loss  in  weight  gives  the  quantity  of  starch  present. 


Patent. 


Sugar-icasher  ;   Automatic 


and  tcater-ineasurer 


for  the  same.  J.  Sailer,  Oxnard,  Cal.  U.S.  Pat. 
1,230,328,  June  19,  1917.  Date  of  appl.,  Mav  5, 
1915. 

The  apparatus  comprises  a  "  film  nozzle  "  through 
which  the  washing  fluid  is  fed  against  the  charge 
of  sugar  in  the  centrifugal  machine,  means  for 
holding  the  nozzle  in  its  extreme  upper  position 
so  that  it  is  clear  of  the  basket  and  for  reciprocating 
it  between  its  extreme  lower  position  inside  the 
basket,  and  an  intermediate  position  near  the 
top  of  the  basket.  The  actuating  device  comprises 
a  main  cylinder  and  piston,  a  nozzle  carried  by 
the  piston,  a  water  supply  to  the  nozzle,  valves 
for  applying  pressure  to  raise  or  lower  the  main 
piston,  an  auxiliary  piston  which  actuates  the 
valves,  and  means  whereby  the  main  piston 
automatically  controls  the  pressure  on  the 
auxiliary  piston. — J.  F.  B. 


XVIII.— FERMENTATION  INDUSTRIES. 

rTi»€s  ;  Sulphurous  acid  in  chemical  combination 
in  musts  and  .  Laborde.  Rev.  Viti- 
culture. 1916,  45,  309—314,  373—376,  421—423, 
437 — 440,  453 — 459.  Bull.  Aerie.  Intell..  1016, 
7,  1676—1685. 

When  quantities  of  100  or  200  mgrms.  of  sulphur 
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dioxide  per  litre  are  added  to  grape  must,  by  far 
the  greater  pari  niters  into  combination,  chiefly 
with  dextrose  though  also  to  some  extent  with 
non-sugars,  but  not  with  l.-evulose.  The  ratio 
of  free  to  combined  sulphurous  arid  increases  with 
(he  amount  added,  but  is  not  appreciably  affected 
i>\  changes  in  the  aridity  of  the  must  nor  by  the 
direct  action  of  Boirytia  cinerea  (cp.  Muller- 
Thurgau  and  Osterwalder,  this  J.,  1915,  1066  ; 
1916,  900).  In  spite  of  the  greatly  reduced 
antiseptic  properties  of  sulphur  dioxide  in  the 
combined  form,  its  presence  in  a  fermenting  must 
can  modify  the  physiological  action  of  the  yeast; 
the  production  of  aldehydes  is  increased  (cp.  foe. 
tit.),  the  rate  of  fermentation  is  slightly  reduced^ 

especially  at  first,  and  to  a  greater  extent  at  25° 
than  at  15°  C,  and  the  \  east  appears  to  ferment 
rather  more  toevulose  than  dextrose.  In  respect 
of  the  proportion  of  added  sulphur  dioxide  which 
enters  into  combination,  cheap  table  wines  (inn 
ordinaire)  do  not  differ  very  much  from  the  musts 
which  produce  them  :  but  musts  infected  with 
Boirytia  dnerea  and  very  rich  in  sugar,  generally 
yield  swet  wines  of  much  lower  combining 
power,  very  much  the  same  as  that  of  vin  ordinaire. 
The  addition  of  sulphur  dioxide  to  a  must,  changes 
but  little  the  combining  power  ot  the  wine  produced 
from  it  (i.e..  with  respect  to  further  additions), 
for  the  initial  quantity  is  taken  up  by  aldehyde 
formed  during  fermentation.  The  checking  of 
fermentation  may  be  effected  in  contact  with 
living  yeast  without  using  excess  of  sulphurous 
acid,  so  long  as  sufficient  is  added  to  stop  the 
fermentation  completely  and  the  lees  are  withdrawn 
as  speedily  and  completely  as  possible  to  diminish 
risk  of  slow  secondary  fermentation,  which  would 
produce  aldehyde  and  so  redu  e  the  amount  of  free 
sulphur  dioxid'e.  Since  the  total  amount  of  added 
sulphur  dioxide  is  subject  to  statutory  limitation 
and  only  the  free  acid  inhibits  fermentation,  it  is 
important  to  avoid  those  conditions  which  favour 
the  production  of  substances  capable  of  com- 
bining with  the  acid  ;  among  these  conditions  are 
excessive  aeration,  too  prolonged  fermentation, 
precipitation  in  presence  of  sulphurous  acid,  and 
secondary  fermentation  after  sulphiting.  During 
3  or  4  years  (the  normal  period  of  preservation  of 
wines)  a  certain  increase  in  the  amount  of  com- 
bined sulphur  dioxide  must  bo  expected. — J.  H.  L. 

Penlose-contcnt  of  beet-molasses.     Pellet.     See  XVII. 

Patents. 

Worts,  fermented  and  distilled  beverages,  and  other 
products   resultint)   from   the   mashing   of  starchy 

materials  ;    Manufacture  of .     Wahl-Hemus 

Research  Laboratory,  Assignees  of  H.  Wahl, 
Chicago,  111..  U.S.A.  Eng.  Pat.  101,40(5,  Apr.  7, 
1916.  (Appl.  No.  5153  of  191G.)  Under  Int. 
Conv..  Sept.  9,  1915. 

Materials  such  as  wheat  bran,  offal  of  pearl 
barley,  cortex  of  maize,  and  certain  products  of  the 
milling  of  dried  peas  and  beans,  which  contain 
translocation  diastase  and  considerable  amounts 
of  proteins  and  phosphates,  are  used  in  place  of 
malt  as  saccharifying  agents  in  the  preparation  of 
mashes  and  worts  for  the  manufacture  of  beers, 
spirits,  non-alcoholic  beverages,  vinegar,  etc. 
For  example,  beers  may  be  prepared  from  wheat 
bran  and  cooked  amylaceous  materials,  6ince 
under  suitable  conditions  bran  will  saccharify 
2  or  3  times  its  weight  of  gelatinised  starch.  The 
required  malt  flavour  may  be  imparted  by  caramel 
malt  or  other  known  preparations,  or  bran  which 
has  been  moistened  and  heated  to  150° — 200"  C. 
may  be  used  for  flavouring.  To  render  soluble  the 
nitrogenous  and  phogphaUc  constituents  of  the 
saccharifying  agents  mentioned,  (he  mashes  may 
be  acidified  by  addition  of  lactic  acid  or  by  use  of 


lactic  bacteria  (cp.  U.S.  Pat.  1.028,508;  this  J., 
1912.  055)  and  held  at  temperatures  favourable 
to  proteolysis  ;  or  wheat  bran  which  has  been 
thus  mashed  with  acid  and  subsequently  dried 
may  be  used  instead  of  raw  bran.  (Reference  is 
directed,  in  pursuance  of  Sect.  7.  Sub-sect.  1.  of 
the    Patents  and   Designs   Act.    1U07.  to   Eng.   Pat. 

2587  of   1896  j    this  J.,   L896,  368.)— J.  H.  L. 

IInjis  ;     Extraction    of  oils   and    resins  from . 

V.  W.  Wolff,  London.  Eng.  Pat.  107,155,  Nov.  9 
and  Dec.  13,  191(3.  (Appl.  Nos.  16,104  and 
17,932  of   1916.) 

HOPS  are  exposed  to  the  action  of  steam  containing 
alcohol  vapour,  to  dissolve  out  the  resins  and 
volatilise  the  oils,  at  temperatures  below  that 
at  which  the  resins  would  become  hardened. 
The  hops  may  be  subjected,  first,  at  a  temperature 
below  100  ('.  to  the  action  of  a  current  of  vapour 
of  low  alcohol-content  (e.g.,  produced  by  passing 
steam  through  8°„  alcohol)  by  which  the  oils  are 
volatilised  and  carried  over  into  a  separate  vessel ; 
next,  at  a  low  temperature  to  the  action  of  vapours 
of  high  alcohol-content  (e.g.,  produced  by  passing 
steam  through  07%  alcohol),  which  condense 
on  the  hops  and  extract  the  soft  resins,  and 
finally  the  bops  are  submerged  in  warm  water 
(with  or  without  a  small  proportion  of  alcohol) 
and  acted  upon  by  vapours  of  low  alcohol-content 
to  dissolve  the  hard  resins.  The  first  operation 
may  be  omitted  and  the  oils  and  soft  resins 
extracted  together  by  condensed  vapours  of 
high  alcohol-content  and  afterwards  recovered 
separately  from  the  extract,  the  hops  then  being 
treated  as  before  to  extract  the  hard  resins. 
An  apparatus  for  carrying  out  the  process  is  also 
claimed,  consisting  of  a  jacketed  still  in  which 
the  hops  are  supported  on  a  perforated  false 
bottom.  For  the  volatilisation  of  the  oils,  heating 
liquid  is  circulated  through  the  jacket,  and  the 
alcoholic  steam  is  injected  below  the  layer  of 
hops  so  that  it  passes  upwards  through  them 
to  the  still-head,  which  is  connected  with  a  con- 
denser. For  the  extraction  of  the  soft  resins, 
cooling  liquid  is  circulated  through  the  jacket, 
the  still-head  outlet  is  closed,  and  the  alcoholic 
vapour  is  admitted  above  the  layer  of  hops  and 
drawn  oil,  after  condensation,  from  the  bottom 
of  the  still.  Several  features  of  minor  importance 
are  also  claimed. — J.  H.  L. 


Water    [for    brewing] ;      Process    for    eliminating 

curbonate    hardyiess    of .       (i.  Hess.   Vienna. 

(ier.   Pat.  297,873.  June  25,   1914.     Under   Int. 
Conv.,  June  4,  1914. 

SULPHATES  of  aluminium,  iron,  or  other  divalent 
alum-forming  metals  are  added  to  the  water  to 
convert  alkali  or  alkaline-earth  carbonates  into 
alum  or  sulphates.  Water  thus  treated  yields  light- 
coloured  and  highly  palatable  extracts  in  brewing. 
The  excellent  brewing  properties  of  the  water  at 
Pilsen  are  ascribed  to  the  presence  of  alunite  in 
the  neighbouring  rock  strata.  Water  so  treated 
has  proved  satisfactory  in  the  extraction  of  sugar 
from  beetroots. — H.  J.  II. 


Hops  ;    Process  of  leaching  out 


II.  Schneider. 
Essen.  Germany.  U.S.  Pat.  1,232.098,  Julv  3, 
1017.    Date  of  appl.,  Aug.  17,  1912. 

See  Fr.  Pat.  447,382  of  1912  ;    this  J.,  1913,  2if| 


Process   of  producing  fertiliser   matt  rial.       I' 
for    treating    distiller:/    by-products.       U.S.    Pals. 
1.232,032  and  1,232,440.     See  XVI. 
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XIXa.— FOODS. 


Beef;     Changes    in   fresh- 


during   cold    storage 


above  freezing-point.  K.IToagland.C.N.  MeBryde, 
and  \V.  C.  Powick.  U.S.  Dept.  Agric,  Bull. 
No.  433,  Feb.  15,  1917,  pp.  100. 
Samples  of  beef  were  kept  in  cold  storage  at  tem- 
peratures above  freezing-point  for  periods  ranging 
from  14  to  177  days.  It  was  found  that  the 
principal  chemical  changes  were  increases  in  the 
acidity,  proteose,  non-coagulable,  arnion,  and 
ammoniacal  nitrogen,  and  in  the  soluble  inorganic 
phosphorus  ;  whilst  decreases  took  place  in  the 
amounts  of  coagulable  nitrogen  and  soluble 
organic  phosphorus.  There  was  also  a  pro- 
nounced increase  in  the  acid  value  of  the  kidney 
and  external  fats.  These  changes  were,  in  the 
main,  progressive,  and  were  of  similar  character 
to,  though  less  pronounced  than,  those  which 
took  place  when  lean  beef  was  autolysed  under 
aseptic  conditions  for  periods  of  7  to  100  days. 
The  chemical  changes  in  the  muscular  tissue 
had  no  appreciable  effect  upon  the  wholesomeness 
or  nutritive  value  of  the  beef,  but  the  changes 
in  the  kidney  fat  and  external  fatty  tissue  after 
the  longer  periods  of  storage  rendered  those 
parts  unfit  for  food.  Bacteria  and  moulds  which 
developed  upon  the  surface  did  not  penetrate  the 
muscular  tissue  to  any  great  depth,  and  the 
increased  tenderness  of  meat  which  has  been 
stored  cannot  be  attributed  to  bacterial  action. 
The  chemical  changes  may  be  attributed  largely 
to  enzymic  action.  In  practice  beef  is  ordinarily 
stored  at  a  temperature  between  34°  (1°  C.)  and 
'56°  F.  (2  0.).  whilst  40' F.  (4-5°  C.)  is  regarded 
| is  the  upper  limit  of  safety.  The  condition  of  the 
>eef  is  an  important  factor  in  the  practicable 
ength  of  storage,  the  meat  from  prime  grain-fed 
attic  keeping  much  better  than  that  from  old 
mirnals  or  grass-fed  cattle.  Another  factor  is  the 
legree  of  humidity.  For  example,  beef  could  be 
:ept  for  177  days  in  an  experimental  cooler  with 
0  to  85  °„  of  humidity,  whereas  it  could  only  be 
:ept  for  55  davs  in  a  modern  packing  house  cooler 
/ith  92  to  95  %  of  humidity. — C.  A.  M. 


Potatoes;  Desiccation  of - 


■  in  Germany.     Parow. 


Georgine,  Konigsberg,  1916,  572.  Bull.  Agric. 
Intell.,   1910,   7,  1685—1686. 

'HE  number  of  factories  for  drying  potatoes  in 
rermany  increased  from  3  in  1903  to  488  in  1914  : 
l  1916  there  were  841,  of  which  551  were  in  the 
rovinces  of  Brandenburg,  Pomerania,  Posen,  and 
ilesia.  With  the  present  number  of  factories 
orking  day  and  night  for  200  days,  12  million 
>ns  of  dried  potatoes  can  be  produced  from  30 
illion  tons  of  raw  material,  but  this  output  does 
3t  meet  the  requirements  for  cattle  as  well  as 
inian  beings.  The  technology  of  desiccation 
is  made  rapid  strides.  Roller  apparatus  {Walzen- 
yparate)  and  drum  driers  (Trommelapparate) 
e  now  generally  used.  The  former  can  deal 
'th  1-2 — 15  tons  of  potatoes  an  hour  and  the 
tter  with  quantities  up  to  5  tons  an  hour.  The 
■oduct  can  be  preserved  almost  indefinitely.  It 
made  in  the  form  of  flakes  and  cubes  for  cattle, 
id  various  flours  for  human  consumption.  The 
achines  are  easy  to  run.  those  of  medium  size 
quiring  8 — 10  H.P.  and  the  larger  ones  15 — 25 
•P.  On  an  average,  12 — 14  tons  of  coal  is  used 
r  100  tons  of  potatoes,  for  the  flaked  product, 
<d  8 — 10  tons  of  coke  for  cubes.  Machines  for 
iking  cubes  can  be  used  also  for  drying  beetroots, 
ives.  cereals,  grass,  and  other  vegetables. — J.H.L. 

ttonseed  meal  ;    Xuirilioti  experiments  with . 

11-  A.  E.  Richardson  and  II.  S.  Green.  J.  Biol. 
Chem.,  1917.  30,  243—258.  'See  this  J.,  1916, 
*60.) 

1  [E  protein  in  a  diet  containing  50  %  of  refined 


cottonseed  flour,  protein-free  milk,  and  butter-fat 
is  sufficient  for  the  normal  growth  of  the  albino 
rat  and  for  reproduction  to  the  third  generation, 
but  more  general  well-being  and  fertilitv  was 
obtained  by  the  addition  of  5  %  of  casein  "to  the 
diet.  The  cottonseed  flour  emploved  contained 
51  %  of  protein  and  1 14  %  of  fat.  Normal  growth 
is  not  obtained  with  a  diet  of  50  °0  of  cottonseed 
flour  in  which  there  is  a  deficiency  of  butter-fat  or 
protein-free  milk  ;  but  50  %  of  "  cottonseed  flour 
with  5  °0  of  casein  and  butter  fat.  without,  ad- 
ditional mineral  other  than  that  furnished  by  the 
cottonseed  flour,  supports  normal  growth  and 
reproduction,  although  the  second  generation  docs 
not  grow  quite  normally  on  this  diet.  No  toxic 
effect  is  apparent  in  feeding  45 — 50  %  of  cottonseed 
flour  through  prolonged  periods  and  several 
generations,  but  the  addition  of  the  petroleum 
spirit  extract  of  the  entire  cottonseed  to  a  well- 
halaneed  diet  has  a  depressing  effect  on  the  weight 
of  the  rat.  The  ethyl  ether  extract,  of  the  petroleum- 
extracted  seed  and  the  ethyl  ether  extract  of  the 
refined  cottonseed  flour  have.  On  the  other  hand, 
no  harmful  effect.  The  addition  of  crystallised 
gossypol  is  injurious. — J.  F.  B. 

Detection  of  ammoniacal  cochineal.     Muttelet.     See 
IV. 


Patents. 
Milk  product  ;,  Self-preserving  arid  - 


and  process 
of  making  the  same.  W.  P.  M.  Grelek,  Evans- 
ton,  III.,  Assignor  to  B.  H.  Grelek,  Lincoln, 
Nebr.  U.S.  Pat.  1,230,479,  June  19,  1917. 
Date  of  appl..  May  10,  1915. 

Sofred  milk  is  heated  to  precipitate  the  casein, 
and  simultaneously  agitated  to  prevent  aggregation 
of  the  precipitate  :  heating  may  be  continued  at 
a  higher  temperature  until  the  finely-divided 
particles  of  casein  become  permanently  non- 
adherent, after  which  the  surplus  fluid  may  be 
evaporated. — J.  H.  L. 

[Milk];   Composition  of  matter  for  preparing  foods, 

and   process    of  making    the    same    [from   ]. 

H.  W.  Wiley,  Washington.  D.C.  U.S.  Pat. 
1,230.452,  June  19,  1917.  Date  of  appl.,  Mar.  7. 
1917. 

Skimmed  milk  is  strongly  acidified,  e.g.,  by  means 
of  B.  Bulgaricus,  and  then  rendered  homogeneous 
and  quickly-  dried.  The  dry  powdered  product  may- 
be mixed  with  a  carbonate  or  bicarbonate  and  a 
filler  of  dried  milk. — J.  H.  L. 

Food  composition  [containing  milk  and  cocoa]. 
J.  M.  W.  Kitchen.  East  Orange,  N.J.  U.S.  Pat. 
1.230.091,  June  12,  1917.  Date  of  appl.,  Nov. 
20,  1916. 

Powdered  cocoa  seeds  and  a  thickening  material. 
e.g..  a  powdered  cereal,  are  mixed  with  skimmed 
milk  ;  the  product  may  be  partially  desiccated 
under  reduced  pressure.  Claim  is  particularly 
made  for  the  dehydration  of  mixtures  of  skimmed 
milk  and  powdered  cocoa  seeds  under  reduced 
pressure,  wherebv  a  thorough  emulsion  is  secured. 

—J.  H.  L. 

Coffee  substitute.  W.  A.  Lorenz,  Hartford,  Conn. 
U.S.  Pat.  1,230,181,  June  19,  1917.  Date  of 
appl.,  Aug.  2,  191C. 

Claim  is  made  for  products  consisting  of  granulated 
roasted  cotton  seeds  and  granulated  roasted 
vegetable  colouring  and  flavouring  matters,  and 
in  particular  for  one  made  from  granulated  roasted 
cotton  seeds,  rye,  and  figs. — J.  II.  L. 
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Fruits  (Did  vegetables :    Method  of  preserving 

fresh.  H.  C.  H.  Franks,  Brooklyn,  X.Y.  U.S. 
Pat.  1,232,271,  July  3,  li)17.  Date  of  appl., 
Apr.  24,  1917. 

The  fruit  is  placed  in  a  container  which  can  be 
hermetically  sealed,  and  is  introduced  into  a 
pressure  apparatus  into  which  carbon  dioxide  IS 
toned  at  a  pressure  of  00 — 70  lb.  per  sq.  in.,  which 
is  maintained  for  10  mins.  The  pressure  is  then 
gradually  released  and  pas  and  air  are  pumped 
out  of  the  apparatus  to  a  vacuum  of  about  16  in. 
of  mercury.  Carbon  dioxide  is  allowed  to  enter 
the  apparatus  slowly  again  to  the  same  high 
pressure,  which  is  maintained  for  1  hr.  The 
apparatus  is  slowly  evacuated,  and  the  vessel 
containing  the  fruit 'is  sealed  before  removal.  The 
second  treatment  with  carbon  dioxide  may  be 
replaced  or  followed  by  a  similar  treatment  with 
nitrogen.— -J.  II.  J. 

Coconut;     Process   of  preparing     or    treating . 

F.  Baker,  jun.,  Philadelphia,  Pa.  U.S.  Pats. 
1,203,364,  1,203,365,  and  1,208,306.  June  19, 
1917.  Dates  of  appl.,  (a)  May  11,  (b)  and  (c) 
June   17,    1910. 

(a)  COCONUT  is  preserved  in  a  natural,  moist, 
condition,  by  separating  the  milk  from  the  kernel, 
hermetically  sealing  the  cut,  grated,  or  shredded 
kernel,  together  with  a  portion  of  the  milk  'which 
may  first  be  heated,  e.g.,  at  100°  C),  in  suitable 
receptacles,  and  sterilising  bv  heating,  e.g.,  at 
about  220°  F.  (104-5°  C.)  for  half  an  hour,  (b) 
Coconut  kernels,  cut,  grated,  or  shredded,  are 
parked  in  receptacles,  which  are  then  subjected, 
open,  to  the  action  of  steam  at  a  temperature  not 
exceeding  250°  F.  (121°  C),  e.g.,  220°  F.,  to 
destroy  bacteria,  and  afterwards  hermetically 
sealed  and  heated  for  a  short  time  at  a  tem- 
perature not  exceeding  250°  F.  (c)  The  process  is 
similar  to  (a),  except  that  instead  of  coconut  milk, 
aqueous  sugar  solution  is  introduced  into  the 
receptacles.  The  sealed  receptacles  may  be  finally 
heated  for  a  short  time  at  a  temperature  not 
exceeding  250°  F. — J.  H.  L. 


Cereal  food  :     Process    of  preparing  ■ 


J.    E, 


Engstad,  Minneapolis,  Minn.  U.S.  Pat.  1,231,143. 
June  20,  1917.     Date  of  appl.,  Mar.  29,  1910. 

CEREAL  food  products  are  prepared  by  subjecting 
the  granular  meal  as  it  comes  from  the  mill  to  dry- 
steam  under  pressure  at  235° — 250°  F.  (113° — 
121"  C.)  for  a  sufficient  time  to  break  up  the 
envelopes  of  the  starch  pellicles. — F.  W.  A. 

Food  ;    Apparatus  for  electrical  sterilisation  of . 

J.    Ilanssen,    Christiania,    Norway.       U.S.    Pat. 
1,231,883,  July  3,  1917.  Date  of  appl.. Oct.  7,  1910. 

SEE  Eng.  Pat.  101,804  of  1916  ;   this  J.,  1917,  503. 

Margarine  :      Manufacture    of .        K.    Erslev. 

Nijmegen,    Netherlands.      U.S.   Pat.    1,232.010, 
July  3,  1917.    Date  of  appl..  Mar.  11,  1910. 

Ske  Eng.  Pat.  103,343  of  1910  ;    this  J.,  1917,  302, 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 

Hydrogen  sul)>hidc  in  u-ater  ;    Determination  of 

at  the  source.     G.    Incze.     Z.  anal.  Chem.,   1917, 
58,308—311. 

To  300  c.c.  of  the  water  isadded3  c.c.  of  asolution 
containing  85  grms.  of  silvor  nitrate  and  200  grms. 


of  ammonium  nitrate  in  a  total  bulk  of  500  r.r. 
In  the  presence  of  the  ammonium  nitrate  no  silver 
carbonate  is  deposited,  the  precipitate  consisting 
of  silver  chloride  and  silver  sulphide.  The  excess 
of  silver  is  measured  by  allowing  the  precipitate  to 
settle  for  an  hour  and  then  titrating  101  c.j£ 
of  the  clear  liquid  with  2V/50  ammonium  thio- 
cyanate.  By  performing  a  parallel  experiment 
with  water  from  which  the  hydrogen  sulphide 
has  been  expelled  by  boiling,  the  quantity  of  silver 
nitrate  consumed  bv  the  chlorides  present  can  be 
determined.— D.  F.  T. 

Carbon  dioxide   in  water;    Determination  of . 

J.  Tillmans  and  O.  Ileublein.  Z.  Unters.  Nahr. 
Genussm.,  1917,  33,  289—304.  J.  Chem.  Soc. 
1917.  112,  ii.,  332. 

Frek  carbon  dioxide  and  that  present  as  bicar- 
bonates  in  water  cannot  be  estimated  accurateh 
by  precipitation  with  barium  hydroxide  and 
titration  of  the  excess  of  the  latter  after  the 
barium  carbonate  has  settled  ;  the  inaccuracy 
of  this  method  is  due  to  the  occlusion  of  barium 
hydroxide  in  the  precipitated  carbonate.  The 
method  is  applicable,  however,  to  solutions  of 
carbon  dioxide  and  bicarbonates  in  distilled  water 
provided  that  the  whole  mixture  (liquid  and 
precipitate)  is  titrated,  using  phenolphthalein  as 
indicator  ;  the  presence  of  magnesium  salt 
renders  this  modification  useless  in  the  case  of 
many  drinking  waters.  The  free  carbon  dioxide 
in  water  mav  be  estimated  by  adding  1  c.c.  of 
00375%  phenolphthalein  solution  to  200  c.c.  of 
the  water  contained  in  a  stoppered  fla.sk  and  then 
titrating  the  solution  with  .Y/20  sodium  hydroxide 
solution  until  a  pink  coloration  is  obtained  which 
persists  for  five  minutes.  If,  at  the  end  of  the 
titration,  the  solution  contains  more  than  He 
mgrms.  of  carbon  dioxide  in  the  formof  bicarbonate, 
tho  estimation  must  be  repeated  after  the  sample 
has  been  diluted  with  water  free  from  carbon 
dioxide.  Winkler's  method  (this  J.,  1915.  1111) 
is  considered  to  be  untrustworthy. 

Setvage  purification  at  Worcester  ;    Activated  sludge, 

process  of .     T.  Caink.     Assoc.   Managers  of 

Sewage  Disposal,  Julv  7,  1917.  Engineering, 
1917,  104,  49—51. 
The  tank  employed  in  the  process  has  a  capacity 
of  020,000  galls."  It  is  divided  into  rectangular 
bays,  of  which  twenty  are  devoted  to  aeration 
anil  eight  to  settling.  The  floor  is  formed  on  the 
ridge  and  furrow  principle,  and  in  the  furrows 
are  porous  tiles  through  which  air  is  delivei 
to  the  sewage.  These  diffusers  are  placed  5  ft. 
apart  in  the  first  bays  of  the  tank  receiving  th> 
raw  sewage,  and  10  ft.  apart  in  the  other  I 
The  air  escapes  at  the  surface,  and  the  circulation 
of  the  sewage  tends  to  be  a  forward  one.  Tin- 
floors  of  the  settling  bays  are  in  the  form  of 
inverted  pyramids,  in  the  apices  of  which  are  air 
lifts  whereby  the  sludge  is  raised  to  a  main  con- 
veying it  back  to  the  sewage  inlet  channel  for  re- 
treatment.  Excess  sludge  is  drawn  off  to  a  sand 
filter  for  drying  and  disposal.  The  purified 
effluent  is  decanted  from  the  settling  tank.  Thi- 
volume  of  sewage  treated  is  750,000  galls.  M 
day  with  8  hrs.  aeration  and  2|  hrs.  settlin 
tank  being  worked  on  the  continuous  flow  principle. 
The  total  area  of  the  diffusers  is  about  a  tenth 
of  the  area  of  the  aeration  bays,  and  the  volume 
of  air  used  is  0-8  cb.  ft.  per  gall,  of  sewage.  The 
sludge  from  the  settling  bays  when  drained  COB 
tains  95%  of  water.  The  analyses  of  the  sewage 
and  the  effluent  are  respectively  as  follow  in  parts 
per  100,000:  Solids  in  suspension,  10  I.  trace  I 
solids  in  solution.  151,  143;  sodium  chloride. 
880,  67-7  ;  free  ammonia,  20,  2  0  ;  albuminoid 
ammonia,  0-57.  0-17  ;  oxvgen  absorbed  in  4  hrs.. 
21,  0-50;     nitrites  and  nitrates,  0,  0;    dissolvt 
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oxygen  absorbed  in  5  days  by  the  effluent,  0-63. 
The  effluent  showed  no  putrefaction  in  5  days 
by  the  incubation  test.  The  standard  to  which  the 
effluent  has  to  conform  is  that  it  shall  be  incapable 
of  putrefaction  and  shall  not  contain  more  than 
4  parts  per  100.000  of  suspended  matter.  This 
has  been  fulfilled  in  the  case  of  the  dry  weather 
flow  but  not  in  the  case  of  the  wet  weather  flow. 
The  author  recommends  several  alterations  in  the 
tank,  of  which  the  most  important  is  that  it  should 
be  provided  with  an  air-tight  roof,  so  that  the  air 
would  have  to  travel  horizontally  over  the  sewage 
under  the  roof  before  leaving  the  tank,  thus 
imparting  a  horizontal  motion  to  the  surface  layTer 
of  sewage. — J.  H.  J. 

Rain-water ;     Dissolved    oxygen    in .       E.    H. 

•  Richards.     J.  Agric.  Sci.,   1917,   8,  331 — 337. 

Determinations  of  the  dissolved  oxygen  in  the 
rain  falling  at  Rothamsted  in  1915  we're  made  by 
Winkler's  method.  The  rain  collected  at  tem- 
peratures below  15°  C.  was  only  slightly  below  full 
saturation,  average  93  %.  At  temperatures  above 
15"  C.  the  degree  of  saturation  was  much  less, 
average  85  %. — J.  H.  J. 


Bacteria    of  the    cali-aeroqenes   family ;     Improved 

chemical  methods  for  differentiating .  W.  M. 

Clark  and  H.  A.  Lubs.    J.  Biol.  Chem.,  1917,  30, 
209—234. 

According    to    the    method    of    Keves    (J.    Med. 

Research,   1909,  21,  69)  the  ratio  of"  the  volumes 

of  the  gases  C02  :  H2  liberated  in  the  anaerobic 

fermentation  of  dextrose  by  bacteria  of  the  coli- 

laerogenes   group   affords   an   excellent   means   for 

the  differentiation  of  these  organisms,  the  species 

being  divided  into  those  which  furnish  a  low  gas 

ratio  (B.  coli  group)  and  those  with  a  high  ratio 

{B.  aerogencs  group).    The  "  methyl  red  test  "  has 

been  devised  to  arrive  at  a  correlated  classification 

without    the    tedious    gas    analysis.     This    test   is 

based  on  a  differential  production  of  acidity  in  the 

■egion   of  pH=50  by  the  two  groups  of    bacteria 

provided    the    quantity   of    dextrose   available    be 

•estricted     within      certain      well-defined      limits. 

A   medium    suitable    for    this    differential    test   is 

?omposed  of  0-5%  of  dextrose,  0-5%  of  dipotassium 

vydrogen  phosphate,  and  0-5%  of  Witte's  peptone. 

!n  view  of  the  scarcity  of  Witte's  peptone  a  revised 

ormula  has  been  worked  out  containing  per  litre 

If  grms.   of   anhydrous   disodium   hvdrogen  phos- 

)hate,  2  grms.  of  potassium  hydrogen  phthalate, 

grm.  of  aspartic  acid,  and  4  grms.  of    dextrose. 

die  details  to  be  attended  to   in   performing  the 

ulture-tests  are  described  and  a  satisfactory  con- 

ordance  between  the  methyl  red  test  and  the  gas 

atio  test  is  recorded.     Cultures  showing  low  gas 

atios  turn  the  indicator  red,  while  cultures  with 

ugh  gas  ratios  give  yellow.      The  former  type  of 

iacteria  occur  in   faeces  and  the  latter  in  grain. 

'he  revised  synthetic  medium  is  also  well  adapted 

or    carrying     out     the     Voges-Proskauer     colour 

eaction,  but  it  is  necessary  to  add  some  alkaline 

olution   of   casein   to   complete  the   development 

f  the   colour.     This   test   affords   a   third   means 

)r    differentiating    the    two    types     of     bacteria 

nd,  although  it  is  not  always  sharp  and  definite, 

perfect  correlation  with  the  gas  ratio  and  methvl 

>d  tests  is  established. — J.  F.  B. 

benzene  derivatives  ;     Toxicity  of  various  to 

insects.     W.    Moore.     J.    Agric.    Res.,    1917,    9 
371 — 380. 

ll  the  benzene  derivatives  tested  were  more 
>xic  to  flies,  molecule  for  molecule,  than  carbon 
isulphide.  Physical  characters  such  as  the 
■  pt.  and  vapour  pressure  had  a  greater  influence 


than  the  chemical  composition  upon  the  toxicity  of 
the  compounds.  Up  to  250°  C.  the  toxicity"  of 
the  compounds  increases  with  the  b.  pt.,  but  in 
the  case  of  compounds  boiling  above  that  tempera- 
ture too  little  of  the  substance  evaporates  at  the 
ordinary  temperature  to  be  effective.  Lipoids  are 
very  soluble  in  benzene  derivatives  of  low  b.  pt., 
but  only  sparingly  soluble  in  those  of  high  b.  pt., 
so  that  there  may  be  a  relationship  between  the 
solvent  action  of  the  substances  upon  lipoids  and 
their  toxicity  to  insects.  Compounds  of  low  b.  pt., 
such  as  xylene,  chlorobenzene,  and  bromo- 
benzene,  will  penetrate  grain  better  than  those 
of  higher  b.  pt.,  and  although  less  toxic,  will 
i  probably  be  preferable  for  the  fumigation  of  grain. 
For  the  fumigation  of  animals  a  compound  of 
high  b.  pt.  is  necessary,  and  salicylic  aldehyde 
is  probably  the  best. — C.  A.  M. 

Muscicides     and     other     fly-destroying     agencies  ; 

Experimental  studies  rcith  .      E.   B.   Phelps 

and  A.  F.  Stevenson.  Hygienic  Lab.,  Bull.  No. 
108.  U.S.A.  Public  Health  Service,  Dec,  1910, 
pp.  37. 

The  relative  toxic  action  of  solutions  of  various 
substances  upon  flies  was  determined,  a  TV/ 1000 
solution  of  sodium  arsenite  being  taken  as  the 
standard  basis  for  the  comparison.  It  was  found 
that  quassia  syrup  and  potassium  bichromate  were 
of  little  value,  but  that  formaldehyde  in  0-5  to  1  % 
solution  was  a  more  efficient  muscicide  than  the 
arsenite  solution.  Sodium  salicylate  in  1  % 
solution,  was  almost  equal  to  formaldehyde  as  a 
toxic  agent,  and  was  somewhat  superior  to 
solutions  prepared  from  commercial  fly-papers. 
Under  the  experimental  conditions  either  of  these 
solutions  was  much  more  effective  than  any  sticky 
preparation. — C.  A.  M. 

Purification  of  tannery  wastes.     Hommon.   See  XV. 

Determination  of  carbon  dioxide  and  carbonates  in 
solution.     Van  Slyke.     See  XXIII. 


Patents. 

Sterilised    liquids  ;    Apparatus  for    ike    production 

and    aseptic    storing    of   •.     Sanitatsgeschaft 

M.  Schaerer  A.-G.,  Bern-Wabern,  Assignees  of 
E.  L.  Hug,  Bern,  Switzerland.  Eng.  Pat. 
100,744,  June  19,  1916.  (Appl.  No.  8638  of 
1916.)     Under  Int.  Conv.,  June  19,  1915. 

The  apparatus  consists  of  a  boiler  surrounded  by 
a  casing  open  at  the  bottom.  The  cover  of  the 
boiler  is  bolted  on  and  carries  a  central  hollow 
pillar  with  a  screw-on  top  and  two  side  arms. 
One  arm  is  connected  to  a  bacteriological  air 
filter  ;  the  other  may  be  connected  on  the  inside 
by  a  screw-down  valve  either  to  the  air  space  in 
the  boiler  or  to  a  vertical  pipe  leading  down  nearly 
to  the  bottom  of  the  boiler,  and  on  the  outside 
to  a  pressure  gauge  and  draw-off  cock.  When 
the  boiler  has  to  be  charged  the  top  of  the  hollow 
pillar  is  removed  and  the  liquid  to  be  sterilised 
is  poured  in  ;  the  top  is  screwed  on  again  and  heat 
applied  either  externally  at  the  bottom  or  internally 
by  a  low-pressure  steam  coil.  During  the  heating, 
the  air  space  in  the  boiler  is  placed  in  communica- 
tion with  the  two  side  arms,  and  the  escaping  steam 
sterilises  the  two  arms  and  connections.  When 
sterilisation  is  completed,  the  draw-off  cock  is 
closed,  the  draw-off  arm  placed  in  connection 
with  the  vertical  pipe  leading  to  the  liquid,  and 
the  whole  allowed  to  become  cold.  Air  or  other 
gas  is  then  pumped  through  a  cooling  coil  and 
the  air  filter  into  the  boiler.  The  desired  pressure 
being  reached,  the  valve  on  the  air  pipe  is  closed 
When  it  is  desired  to  withdraw  some  of  the  liquid, 
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the  draw-off  cock  is  opened,  and  the  air  pressure 
inside  forces  the  liquid  up  the  vertical  pipe  and 
through  the  side  arm.  The  apparatus  is  specially 
suited  for  the  storage  of  physiological  and  surgical 
solutions. — J.  H.  J. 

Distilling  and  evaporating  [teater] ;    Method  of  and 

apparatus  for .     J.  S.  Forbes,  Philadelphia. 

U.S.  Pat.  1.232,269,  July  3.  1917.  Date  of 
appl.,  Oct.  10,  1913. 

HEATED  water  from  the  discharge  pipe  of  a  con- 
denser is  submitted  in  a  finely-divided  form  to  a 
vacuum  or  heated  by  the  exhaust  steam  of  an 
engine  obtained  at  the  beginning  of  the  exhaust  ; 
a  portion  is  vaporised,  the  unevaporated  portion 
being  removed  by  the  incoming  body  of  water, 
and  the  vapour  is  condensed. — -J.  H.  J. 

[Water]  still.  G.  \V.  dispell.  Albany,  N.Y.  U.S. 
Pat.  1,231,857,  July  3,  1917.  Date  of  appl., 
Sep.  29,  1910. 

Thk  raw  water  is  contained  in  an  air-tight  vessel, 
the  bottom  of  which  is  connected  by  a  horizontal 
narrow-bore  pipe  with  the  bottom  of  the  still, 
which  has  a  greater  diameter  than  the  raw  water 
vessel.  Another  rather  wider  pipe  connects  the 
top  of  the  raw  water  vessel  with  the  lower  part  of 
the  still,  which  is  a  vessel  of  conical  shape,  the 
neck  of  the  cone  being  surrounded  by  a  con- 
densing chamber  surmounted  by  a  cold  water 
vessel. — J.  H.  J. 

Water-softeners  ;    Chemical-feeding  device  for . 

('.  A.  Cartwright,  Chicago,'  111.  U.S.  Pat. 
1,231,128,  June  26,  1917.  Date  of  appl.,  Mar. 
13,   1915. 

A  container  for  chemicals  is  connected  by  a 
conduit,  to  a  receiver,  to  which  also  is  connected 
the  water  supply  conduit.  A  motor  is  placed  in 
the  water  supply  conduit  and  is  operated  by  the 
flow  of  water.  The  motor  operates  an  air  pump 
which  delivers  air  to  the  chemical  container,  and 
also  operates  a  water  pump  which  delivers  into  the 
container  and  has  an  injector  relation  with  the 
chemical  supply   conduit. — J.  II.  J. 

Trichloride  of  iodine  ;    Method  for  preservation  of 

solutions    of    for    purifying    contaminated 

water.  TT.  Corbelli  and  E.  Antolini,  Rome. 
U.S.  Pat,  1 .231,853,  July  3,  1917.  Date  of  appl., 
Nov.  7,   1916. 

A  (  oncentrated  solution  of  iodine  trichloride  is 
saturated,  or  preferably  supersaturated,  with 
chlorine  at  a  low  temperature,  and  the  product  is 
immediately  put  into  small  tubes  which  are 
hermetically  sealed  at  the  same  low  temperature. 

—J.  II.  J. 

Cake    for    insecticidal    and    fungicidal    purposes  ; 

Soluble   and    composition    therefor.     F.    D. 

Houghton,  Worcester.  Mass.  U.S.  Pat. 
1,231,741,  JulyS,  1917.  Date  of  appl.,Oct,6, 1915. 

Lime  is  slaked  with  hot  water,  flowers  of  sulphur 
being  added  during  the  slaking  process  ;  caustic 
soda  is  then  added  and  the  mixture  boiled  and 
stirred  until  the  particles  of  sulphur  disappear, 
when  it  is  poured  into  moulds  and  allowed  to  set. 
The  cakes  are  capable  of  retaining  their  shape  and 
composition  in  the  air,  and  are  soluble  in  water; 
they  contain  about  22  °0  of  lime  and  22  °0  of  sulphur, 

—J.  n.  J. 

Insecticide.  J.  B.  Barrett.  Annapolis  Roval, 
Nova  Scotia.  U.S.  Pat.  1,230,648,  June  'l«i, 
1917.     Date  of  appl.,  Aug.  4.  1916. 

The    insecticide    consists    of    naphthalene,    90% 


naphthalic  arid,  s"„;  and  phenol,  2%,  mixed 
with  an  inactive  agent  as  a  filler.  When  exposed 
to  the  atmosphere  a  vapour  is  evolved  and  3 
mineral  oil  "  is  liberated  which  coats  the  particles 
of  the  active  agents  and  prevents  too  rapid  an 
evolution  of  the   vapour. — J.H.J. 

Disinfectant.  II.  Bechhold,  Frankfort,  Assignor 
to  Chem.  Fabr.  Ladenburg  Ges..  Ladenburg. 
Germany.  U.S.  Pat.  1,232,187,  July  3,  HUT. 
Date  of  appl..  Dec.  28,  1909. 

Ski:  Eng.  Pat,  25,472  of  1909  ;    this  J.,  19M.  978J 
The  halogenated  p-naphthol  derivative  is  specified 

I' itain  not  less  than  three  nor  more  than  four 

halogen  atoms  per  molecule. 


Process  for  eliminating  carbonate  hardness  fron\ 
[brewing]  waters.  Ger.  Pat.  297,873.  Set 
XVIII. 
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(Quinine  bisulphate  ;   Decomposition  u 


sttion  of - 
Brit,    PI. 


B.  l\ 


1917.     Chemist  and  Druggist.    1917,   89,  612. 

Tin:  conditions  have  been  ascertained  under  which 
quinine  bisulphate  is  converted  into  quinicinj 
or  quinotoxin.  Quinine  bisulphate  (corrtainhn 
7H..O)  decomposes  to  the  extent  of  0-2".",,  at  fid 
C,  while  if  previously  exsiccated  at  35° — 40  ('.. 
no  decomposition  at  60°  C.  takes  place.  The 
addition  of  small  quantities  of  water  (e.g.,  half  it« 
weight),  at  any  dangerous  temperature,  increases 
the  decomposition,  while  larger  quantities  of  water 
retard  it.  The  limiting  temperature  at  which 
quinine  bisulphate,  heated  alone  or  in  very  strong 
solution  for  24  hours,  first  decomposes  is  60°  G. 
At  90°  C,  50%  decomposes  in  24  hours,  and  75 °0 
in  48  hours.  In  an  open  vessel,  the  decomposition 
is  only  17%  in  24  hours,  owing  to  exsiccation. 
Melting  the  hydrated  salt  probably  always  causes 
decomposition.  The  formation  of  a  bright  yellow 
melt,  giving  a  highly  coloured,  very  refractive 
solution,  is  a  certain  indication  of  decomposition. 
The  authors  suggest  the  use  of  the  bihydrochloride 
or  the  bihydrobromide  for  solutions  requiring 
sterilisation  bv  heat.—  -F.  Sp. 


Extractum  Cinehonce  Litjttidum.  B.P.  O.  (hick. 
Brit.  Pharm.  Conf.,  1917.  Chemist  and  Drug- 
gist, 1917,  89,  612. 

PAUL'S  statement  that  only  about  20°,,  of  the  total 
alkaloids  can  be  obtained  from  red  cinchona  bark 
by  macerating  with  dilute  hydrochloric  arid,  is 
confirmed.  The  finished  extract  may  contain 
more  glycerin  than  the  authors  of  the  B.P.  process 
intended.  It  is  therefore  better  to  add  a  deflnitl 
amount  of  glycerin  to  the  extract  when  standard- 
ising it,  particularly  as  glycerin  has  no  solvent 
action  on  the  alkaloids  of  the  bark.  The  gumnrj 
substance  often  deposited  on  evaporation  of  the 
extract  appears  to  consist  of  quinovic  acid  and 
cinchona  red.  probably  produced  from  quinovin 
and  cincho tannin  by  hydrolysis.  The  standard- 
isation test  in  B.P.  1S98  sometimes  causes  trouble 
owing  to  the  formation  of  a  mucilage  when  tl" 
extract  is  made  alkaline  with  caustic  potash  and 
extracted  with  benzolated  am)  1  alcohol.  The  H.l'. 
lill  I  therefore  replaces  the  aqueous  caustic  pot.. 
with  a  solution  of  caustic  potash  in  90%  spirit  ! 
this,    however,    gives    inaccurate    results,    becautl 
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about  4  °0  of  the  total  alkaloids  is  left  in  the  rejected 
caustic  liquor,  and  about  4%  passes,  with  amyl 
alcohol,  into  the  wash  waters.  The  author  there- 
fore prefers  the  1808  test,  and  states  that  there 
is  little  trouble  with  milcilage  formation  if  the 
solvents  are  used  hot  and  thorough  shaking  is 
given. — F.  Sp. 

Alkaloids ;      Microchemical    precipitation    of  - 


with  zinc  chloride-iodine  solution.  O.  Tunmann. 
Apoth.-Zeit.,  1917,  62,  76 — 78.  J.  Chem.  Soc, 
1917,  112,  ii.,  345—346. 

The   results    described  were  obtained  with  more 
or   less    impure    alkaloid    residues,     such    as    are 
prepared  by  the  Stas-Otto  method.     The  reagent 
does  not  yield  crystalline  products  with  arecoline, 
brucine,     cocaine,     quinine,     cinchonine,     coniine, 
colchicine,  narceine,  nicotine,  eserine,  or  veratrine. 
On  the   other   hand,    it   is   well   adapted   for   the 
identification  of  strychnine,  sparteine,  the  opium 
alkaloids,  morphine,  papaverine,  eryptopine,  and 
codeine,   as   well   as   atropine   and    hyoscyamine. 
With  atropine,  brown  or  dark  red  to  blackish-red 
crystals,  mostly  rhombs,  are  immediately  produced, 
which,  at  the  commencement  of  the  reaction,  vary 
greatly  in  size.     All  the  crystals  shine  but  little 
between     crossed     Nicols,     and     do    not    exhibit 
pleochroism.   The  crystal  crosses,  consisting  of  four 
rhombs,  are  particularly  characteristic.    The  limit 
of  sensitiveness  is  10 — 20  /ig.    The  iodide  crystals 
of  hyoscyamine   shine  feebly  in    polarised   light, 
they  are  very  small   (4 — 8/i),   almost   black,  and 
without  pleochroism.    The  platelets  have  generally 
a  far  less  regular  circumference  than  the  atropine 
crystals.     Limit    of    sensitiveness,    10    fig.      Zinc 
chloride-iodine    yields    crystals    even    with    very 
impure    morphine    preparations  ;      initially,    fine, 
ipale  brown  needles  are  formed,  which  after  ten 
to  twenty  minutes  unite  to  sheaves,  and  are  then 
(transformed    into   prismatic    crystals   with    direct 
extinction.    The  latter  are  brown,  the  larger  ones 
;being   nearly   black  ;     they   do   not   exhibit   pleo- 
■  chroism  and  scarcely  shine  between  crossed  Nicols. 
Limit   of    sensitiveness,    5    (ig.      Papaverine   and 
eryptopine  give  long,   dull  red,  yellowish-red,   or 
greenish-red  crystals  from  2 — 3/i  diameter,  which 
jaave  direct  extinction,  show  red  to  blue  polarisa- 
tion colours,  and  exhibit  pleochroism.    The  latter 
.phenomenon  yields  an  excellent  method  of  differ- 
entiating   between    the    three     opium    alkaloids 
Considered    here.     Limit    of    sensitivness,    about 
ilO  /ig.     In  addition  to  the  crystals  described  above, 
leep  red  drops  are  also  formed  which,  after  some 
lours,  pass  into  deep  red  aggregates  ;    this  points 
;o  the  presence  of  a  second  alkaloid  (?  eryptopine) 
n  papaverine.     Codeine  behaves  very  difl'erentlv. 
'\.   powdery    precipitate    is    first    obtained,    which 
vhen  warmed  deposits  larger  and  smaller  particles, 
rom  which  very  slender,  generally  curved,  pale 
jrown  crystals  grow.     The  limit  of  sensitivness  is 
.bout    40    /«g.     Excess   of    the    reagent    is    to    be 
.voided.     Sparteine  is  preferably  converted  into 
he  sulphate,  and  this  gives  with  the  reagent  fine, 
ellowish-red  crystal  threads,  which  form  sheaves 
■nd  brushes  at  their  ends.     When  warmed,  coarser 
irismatic     crystals     appear    after     about     thirty 
ainutes,   and   in  addition,   when  further  heated, 
ellow     aggregates     are     occasionally     obtained, 
dl  the  crystals  shine  strongly  in  polarised  light, 
ave  extinction  parallel  to  the  long  axis,  and  show 
ery  marked   pleochroism.      When  warmed  with 
inc  chloride-iodine,  strychnine  gives  brownish-red 
r  blackish-red  spheres  or  aggregates  which  attain 
(  diameter  of    50   /»,   and    lie    separately  or  are 
rouped  in  chains.    They  glow  red  between  crossed 
icols,  but  do  not  exhibit  pleochroism.     Limit  of 
:nsitiveness,   15  /ig.     Unless  specific  mention  to 
ie  contrary  is  made,  the  above  data  refer  to  the 
ystals    which    are    produced    after    one    to    two 
Jure'  action. 


Atropine  and  related  mydriatic  alkaloids  ;   Detection 

°f ■•      R-   Eder.     Schweiz.  Apoth.   Zeit.,   54, 

oOl— o04,  517—520,  534—537,  544—548,  560— 
563,  609—612.  621—624,  657—661,  669—670, 
685—687,  717—719.  J.  Chem.  Sot.,  1917,  112 
ii.,  346—347. 
The  methods  employed  in  the  detection  of  atropine 
and  related  mydriatic  alkaloids  are  critically 
reviewed,  and  two  new  reagents  for  the  detection 
and  differentiation  of  the  more  important  of 
these  bases  are  described.  Bromine  water  and 
bromine-potassium  bromide  are  recommended  as 
reagents  for  the  microchemical  detection  of  the 
Solanaceoz  bases.  A  drop  of  the  solution  of  the 
alkaloid  in  N /'2  -sulphuric  acid  is  brought  on  to 
an  object-glass,  and  a  drop  of  the  reagent  is  added  ; 
after  a  short  time,  with  small  magnification,  a 
fine  turbidity  appears,  followed  more  or  less 
rapidly  by  the  formation  of  minute  crystals,  which 
present  the  appearance  of  fine,  pale  yellow  needles. 
The  crystals  rapidly  increase  and  sink  to  the 
bottom  of  the  liquid,  which  gradually  becomes 
clear.  In  the  inner  portions,  individual  needles 
frequently  grow  to  stout,  yellow  rods  ;  at  the 
edge  of  the  drop,  on  the  other  hand,  the  needles 
speedily  begin  to  disappear,  whilst  the  solution 
becomes  colourless.  The  crystals  also  disappear 
more  or  less  rapidly  from  the  inner  portions,  and 
the  solution  becomes  colourless  as  the  bromine 
evaporates.  The  shape  of  the  crystals  is  best 
studied  with  a  180 — 250  times  "magnification, 
and  the  solution  should  be  protected  with  a  cover- 
glass,  thus  rendering  the  crystals  more  stable.  The 
reaction  of  atropine  towards  bromine  water  has 
the  advantage  over  other  atropine  reactions  that 
it  can  be  repeated  as  often  as  desired  with  one 
and  the  same  specimen.  When  the  solution  has 
become  clear  and  colourless,  the  characteristic 
precipitate  can  be  again  obtained  by  renewed 
application  of  bromine  water.  The  reaction  is  dis- 
tinctly obtained  at  dilution  of  1  in  3000.  The 
macrochemical  behaviour  of  atropine  in  ..Y/2-sul- 
phuric  acid  solution  towards  bromine-potassium 
bromide  (Br  1  grm.,  KBr  2  grms.,  water  20  grms.) 
is  similar  to  its  action  on  bromine  water,  but  the 
reaction  is  considerably  more  sensitive. 

Hyoscyamine  reacts  with  bromine  water  in 
much  the  same  manner  as  atropine.  The  yellow, 
cloudy  precipitate  rapidly  becomes  crystalline, 
and  disappears  as  the  bromine  evaporates.  The 
highly  magnified  crystals,  however,  have  a  very 
variable  character.  For  this  reason,  bromine 
water  is  a  less  suitable  reagent  for  the  detection 
of  the  akaloid  than  bromine-potassimn  bromide. 
The  limit  of  sensitiveness  of  the  latter  is  reached  at 
a  dilution  of  about  1  in  5000.  By  means  of  the 
reaction,  atropine  can  be  detected  in  the  presence 
of  hyoscyamine  in  a  mixture  of  the  alkaloids. 

The  macrochemical  behaviour  of  homatropine 
and  scopolamine  towards  bromine  water  and 
bromine-potassium  bromide  exactly  resembles 
that  of  atropine.  The  yellow  precipitate  obtained 
from  scopolamine  with  bromine  water  appears 
under  th-:  microscope  to  consist  exclusively  of 
amorphous  drops,  crystallisation  only  occurring 
infrequently  and  at  isolated  points.  Similar 
results  are  observed  with  bromine-potassium 
bromide.  The  precipitate  of  homatropine  with 
bromine  water  is  at  first  amorphous,  but  rapidly 
becomes  crystalline,  whilst  that  with  bromine- 
potassium  bromide  closely  resembles  the  pre- 
cipitate with  atropine. 

With  the  exception  of  caffeine,  the  remaining 
alkaloids,  which  yield  yellow  or  otherwise  coloured 
precipitates  with  bromine  water  or  bromine- 
potassium  bromide,  give  only  amorphous  deposits. 
The  crystalline  compound  from  caffeine  may  be 
useful  in  the  detection  of  the  latter.  Iodine- 
potassium  iodide  gives  reddish-brown,  crystalline 
precipitates  with  atromne,  hyoscyamine,  and 
homatropine,  which  are  less  chracteristic  tlian  the 
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bromine-potassium  bromide  compounds.  With 
scopolamine,  as  with  most  other  alkaloids,  the 
precipitates  are  amorphous. 

There  is  no  single  reaction  on  which  dependence 
can  be  placed  for  the  detection  of  atropine  and 
related  alkaloids.  Of  the  many  reactions  which 
have  been  previously  proposed,  only  a  few  are 
suited  to  the  practical  detection  of  the  liases. 
The  following  are  to  be  recommended  :  physio- 
logical examination,  Vitali's  reaction,  behaviour 
towards  concentrated  sulphuric  acid  in  the  cold 
(no  coloration)  and  in  the  warm  (odour  after 
addition  of  water).  Of  colour  reactions,  with  the 
exception  of  the  negative  tests  with  Froehde's 
and  Erdmann's  reagents,  only  Wasicky's  reaction 
with  dimethylaminobenzaldehyde  and,  possibly. 
Arnold's  reaction  need  to  be  considered.  Among 
microchemical  methods  and  reactions,  micro- 
sublimation,  the  iodine-atropine  salt,  and,  par- 
ticularly, the  reactions  with  bromine  water  and 
bromine-potassium  bromide,  give  good  results. 
In  the  presence  of  other  alkaloids  which  give 
amorphous  precipitates  with  the  bromine  reagents 
a  separation  is  necessary  which  can  frequently  be 
effected  by  micro-sublimation. 

Solaninc.  A.  ITeiduschka  and  II.  Sieger.  Arch. 
Pharm.,  1917.  255,  18—44.  J.  Chem.  Soc,  1917, 
112,  i.,  407—408. 

On  account  of  the  tendency  of  solauine  to  decompo- 
sition and  to  sublimation,  the  m.  pt.  of  the  substance 
is  rather  indefinite  ;  a  more  valuable  characteristic 
is  the  optical  activity  in  2%  hydrochloric  acid, 
[a]aD°  =  -  12-16°.  Ihe  composition  of  the  pure 
substance  isolated  from  potato  shoots  agreed  best 
with  a  formula  Ci2H9lO  18N.  The  hydrochloride 
(C62H910]gN,IICl)  was  obtained  in  a  crystalline 
condition,  rn.  pi.  212°  C.  (decomp.).  after 
sintering  at  177"  C.  Hydrolysis  of  solaninc 
is  best  effected  with  2  %  hydrochloric  acid  solution  : 
the  resulting  solanidine,  m.  pt.  207"  C,  judged 
by  its  composition  and  moleclular  weight  in  phenol, 
possesses  the  formula  Ca,Ils,0,N.  Each  molecule 
of  solanine  gives  one  molecule  each  of  solanidine, 
dextrose,  galactose,  and  rhamnose.  Dehydration 
of  solanidine  by  concentrated  hydrochloric  acid 
or  other  agents  yielded  not  only  solanicine, 
(,3<IIbiON,  but  also  a  base  intermediate  between 
this  and  solanidine,  probably  derived  from 
solanidine  by  the  elimination  of  semi-molecular 
proportion  of  water.  Solanine  forms  an  additive 
compound  with  phytosterol,  and,  when  heated, 
evolves  vapours  which  redden  a  pine  shaving. 
An  examination  of  solanine  from  the  Palo  Xatri 
of  Chile  showed  this  substance  to  be  identical  with 
the  product,  from  potatoes. 

Medicinal  mxbtttances  ;  Preliminary  work  at  the 
Soukhoum  Experiment  Station.  Caucasus,  on  the 

extraction   of  - from  local  plants  [eucalyptus, 

irilil  mint,  camphor,  castor  nil,  etc.).  M.  N. 
Kozlov.  Agric.  of  the  Coast  of  the  Black  Sea. 
Soukhoum  (Russian).  1916,  13,  20 — 39.  Bull. 
Agric.  Intell.,  1916,  7,  1621—1622. 

Numerous  observations  made  by  the  Acclimatisa- 
tion Section  of  the  Soukhoum  Station  have  shown 
that  it  is  quite  practicable  to  cultivate  species  of 
eucalyptus,  rich  in  essential  oils,  on  the  Hatum 
coast.  The  first  attempt  to  extract  tins,  oils  was 
successfully  made  in  1899 — -1900,  but  (he  work  was 
not  continued.  The  quantity  of  essential  oils  in 
the  eucalyptus  is  greatest  in  the  spring  and  early 
summer.  Beklemichev  extracted  from  E.  globulus, 
for  example,  0-8%  in  September.  0-7%  in  Decem- 
ber, and  0-9%  in  March.  In  September  the 
author  extracted  0-0% front  /.'.  riminalis,  1-8% from 
E.  pulrrrulenta.  and  1-1%  from  tin-  fresh  leaves  of 
E.  globulus.  The  drying  of  the  leaves  reduces  the 
cost  of  distillation  without  loss  of  oil.     E.  globulus. 


E.  maideni,  and  E.  pulverulenta,  all  of  which  grow 
well  on  the  Batum  Coast,  yield  very  similar  oils 
containing  over  10%  of  eucalyptol.  E.  maideni 
>  ields  a  greater  total  leafage,  of  higher  oil-content, 
than  E.  globulus.  It  is  estimated  that,  assuming 
capital  for  laying  out  plantations  at  £19  per  acre, 
and  annual  expenditure  about  £8  per  acre,  a  return 
of  £19 — £22  per  acre  may  be  expected,  repre- 
senting interest  at  the  rate  of  13 — 30%  on  a 
capital  of  £2660 — £3000  laid  out  on  25 — 30  acres 
of  land  and  on  the  building  of  a  factory.  Investi- 
gations on  the  wild  mint  {Mentha  pulegium)  and 
castor  oil  plants,  gave  satisfactory  results  ;  0-4% 
of  essential  oil  was  obtained  from  fresh  mint  and 
109%  from  the  air-dried  material,  whilst  the  pro- 
portion of  oil  in  castor  oil  seeds  reached  49 
From  the  fresh  leaves  of  a  tree  of  Cinnamomunt 
camphora  Nees,  about  20  years  old,  0-9%  of  raw 
camphor  was  obtained,  consisting  of  22-6%  of  oil 
of  camphor  and  the  rest  camphor.  With  large 
branches  1-5 — 2  inches  in  diameter,  negative 
results   were   obtained. — J.  II.  L. 


Xinhydrin  reaction  with  glycerol,  etc.  ;    The  alleged 

■ .     V.    J.    Harding.     J.    Biol.    Chem.,    1!>17, 

30,  205-208. 

The  colouring  matter  produced  in  the  ninhydrin 
reaction  with  amino-acids  has  been  shown  by 
Ruhemann  (Chem.  Soc.  Trans.,  1911,  99,  I486) 
to  be  the  ammonium  salt  of  diketohydrindyliib -in- 
diketohydrindamine.  The  same  reaction  is  given 
with  ammonium  salts,  provided  the  concentration 
is  sufficient  ;  the  reaction  with  amines  depeuds 
on  the  concentration  of  the  amine  and  its  con- 
stitution ;  with  amides  the  results  are  negative. 
Halle,  Loewenstein,  and  Pribram  (Biochen  . 
Zeits.,  1913,  55,  357)  have  stated  that  glycerol 
gives  a  ninhydrin  reaction,  and  the  same  statement 
has  been  made  concerning  other  aldehydes, 
ketones,  and  alcohols,  in  all  cases,  however,  only 
at  high  concentrations.  The  author  has  found 
that  the  reaction  with  glycerol  varies  with  the 
purity  of  the  sample  and  that  it  probably  depends 
on  the  presence  of  a  nitrogenous  impurity  in  the 
glycerol,  most  likely  an  ammonium  salt,  which, 
owing  to  its  small  proportion,  only  reacts  at  a  high 
temperature  when  the  reaction  is  assisted  by  the 
reducing  action  of  the  glycerol.  On  the  other 
hand,  the  reaction  with  amino-acids  takes  place 
in  presence  of  small  quantities  of  these  substances 
at  a  moderate  temperature  and  is  not  influent  ed 
by  the  action  of  alkalis  and  the  presenco  of  oxygen. 

—J.  F.B. 

Ammonium    thiocyanate    tcith   formaldehyde  ;    Con- 
densation product  of .    Schmerda.  Z.  angew. 

Chem.,  1917,  30,  176. 

Ammonium  thiocyanate  combines  with  formal- 
dehyde in  concentrated  aqueous  solution  in 
equimolecular  proportions  without  production 
of  carbon  dioxide.  The  condensation  product  can 
combine  with  further  quantities  of  formaldehyde 
forming  products  which  readily  part  with  formal- 
dehyde. The  products  were  amorphous  yellow 
compounds  without  definite  melting-point,  and 
were  practically  insoluble  except  in  strong  acids 
and  strong  alkalis,  which  decomposed  them  into 
their  components.  It  is  believed  that  the  product! 
may  find  some  use  for  pharmaceutical  purposes, 
for  if  placed  on  wounds  they  induce  the  growth  of 
a  protective  skin  — J.  B.  C.  K. 


Odour  anil  constitution  ;    The  relation  In  tin  en . 

11.  J.   1'rins.     Perf.  and  Essent.  Oil  Rec,   Ml, 
8,  222—223. 

MAJKWSKl's     theory     (Ber.,     33,    3101)   that    the 
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odour  of  substances  is  due  to  the  presence  of 
"  osmophoric  "  groups  was  modified  by  MarchanJ 
(Deuts.  Parf.  7...  1915,  232,  213,  287),  who  con- 
cluded that  the  non-osmophoric  part  of  the 
molecule  determined  the  class  of  the  odour,  while 
its  shade  or  tinge  depended  on  the  osmophoric 
groups.  It  is  more  correct  to  regard  all  groups 
as  osmophoric,  but  different  in  strength.  Thus 
the  odour  of  benzene  derivatives  is  similar  because 
the  substituting  groups  cannot  entirely  overcome 
the  osmophoric  influence  of  the  benzene  molecule. 
On  the  other  hand,  the  different  odours  of  octyl 
alcohol,  octyl  aldehyde,  and  octylic  acid  demon- 
strate the  weak  osmophoric  influence  of  the 
aliphatic  hydrocarbons.  Chemically  homologous 
substances  have  similar  odours,  e.g.,  octyl,  nonyl, 
and  decyl  aldehydes,  and  octyl,  nonyl,  and  decyl 
alcohols.  If  an  alteration  in  the  hydrocarbon 
part  of  an  aromatic  substance  has  a  great  influence 
on  the  ciiomical  character  of  the  strongest  osmo- 
phoric group,  there  will  be  a  considerable  change 
in  the  odour  (cf.  the  difference  in  odour  between 
laurinaldehyde  and  methylnonylacetic  aldehyde). 
Double  bonds  in  the  neighbourhood  of  an  alcoholic, 
aldehydio,  or  carboxylic  group  have  a  strong 
influence  on  odour  (cf.  decyl  aldehyde*  with 
undecylene  aldehyde,  nonyl  aldehyde  with  2.3- 
nonylene  aldehyde,  citronellal  with  citral,  a-ionone 
with  £-ionone).  Of  two  changes  in  the  constitution 
of  a  compound,  the  odour  will  be  most  affected 
by  that  change  having  the  strongest  influence 
on  the  most,  powerful  osmophoric  group.  The 
influence  of  formic  acid  preponderates  over  that 
af  alcohols  in  the  formic  esters,  the  preponderance 
being  least  in  the  formates  of  strongly  osmophoric 
ilcohoLs  such  as  borneol  and  menthol. — F.  Sp. 


Protective  colloids.  VIII.  Tubera  salep  as  pro- 
tective colloid.  Colloidal  silver,  arsenic,  and 
antimony.    A.  Gutbier  and  N.  Kraut  le.     Kolloid 

;  Zeits.,  1917,  20,  83—101,  123—127,  186—198. 
J.  Chem.  Soc,  1917,  112,  ii.,  244,  298-299. 

The  preparation  of  colloidal  solutions  of  silver 
>y  the  action  of  sodium  hydrosulphite  in  presence 
if  extract  of  Tubera  salep  as  protective  coll»id  is 
lescribed.  The  silver  sols  thus  obtained  are  of 
Teat  stability,  and  this  stability  does  not  seem  to 
•e  affected  by  the  fact  that  the  colour  of  the  solu- 
ions  in  transmitted  light  varies  with  the  conditions. 

The  protective  action  of  extracts  of  various 
•lant  colloids  on  colloidal  arsenic,  prepared  by 
he  reducing  action  of  sodium  hydrosulphite  on 
lightly  acidified  solutions  of  arsenious .  oxide,  is 
ery  marked,  and  it  has  been  found  possible  to 
btain  by  evaporation  solid  colloids  containing 
bout  3  %  of  arsenic  which  are  completely  soluble 
l  water.  The  protected  solutions  of  colloidal 
rsenic  are  not  appreciably  influenced  by  the 
ddition  of  hydrochloric  acid,  sulphuric  acid, 
idium  chloride,  and  barium  chloride,  whereas 
>dium  hydroxide  and  sodium  carbonate  change 
le  colour  from  dark  brown  to  light  yellow. 

Colloidal  solutions  of  antimony,  prepared  by 
le  action  of  sodium  hydrosulphite  on  a  solution 

potassium  antimoniate  acidified  slightly  by  the 
Idition  of  tartaric  acid,  are  found  to  have  their 
ability  considerably  increased  in  presence  of  the 
:tract  of  Tubera  salep.  The  dialysed  solutions 
ay  be  evaporated  to  give  solid  colloids  con- 
irung  about    10%    of   antimony   which    dissolve 

mpletely  in  water.  The  stability  of  the  protected 
lutions  is  not  affected  by  the  addition  of  acids 
id  neutral  salts,  but  alkalinity  reduces  the 
ibility  to  a  large  extent.  In  this  respect,  the 
ihaviour  of  the  colloidal  antimony  solutions 
lembles    that    of    solutions    of    the    protective 

lloid. 

ilnation  of  bromides.   Rupp  and  LTollafz.  See  VII 


Patents. 

Clorinated     hydrocarbons  ;      Production     of     ■ . 

B.  T.  Brooks  and  D.  F.  Smith,  Assignors  to 
Gulf  Refining  Co.,  Pittsburgh,  Pa.  U.S.  Pat. 
1,231,123,  June  26,  lal7.  Date  of  appl.,  Dec. 
10,  1915. 

Ethylene  and  propylene  are  separated  in  ap- 
proximate purity  from  oil  gas  by  liquefaction  and 
fractionation,  and  are  chlorinated  by  passing  them, 
with  chlorine  into  a  liquid  which  dissolves  both 
the  chlorine  and  the  hydrocarbons.  The  liquid 
employed  contains  dichlorinated  ethylene  hydro- 
carbons resulting  from  the  reaction,  the  product 
of  which  is  chiefly  ethylene  and  propylene  di- 
chlorides. — F.  Sp. 


Arsenophosphorus  compounds  and  process  of  making 

same ;     Organic    .     A.    Mouneyrat,    Paris. 

U.S.    Pat,    1,232,373,    July    3,    1917.     Date    of 
appl.,  Feb.  16,  1915. 

Arsenophosphorus  compounds  are  produced  by 
treating  aminophenylarsinic  acid  with  phosphorus 
oxychloride.  They  form  yellow  powders  soluble 
in  dilute  sodium  carbonate  solutions. — F.  Sp. 

Cinchona    alkaloids    and    2-phenylquinoline-i-carb- 

ozylic     acid  ;      Compounds     of     .       A.     B. 

Davis,    Indianapolis,    Ind.     Eng.   Pat.    106,430, 
Nov.  27,  1916.     (Appl.  No.  16,995  of  1916). 

A  compound  having  antipyretic  and  antiphlogistic 
properties,  and  acting  as  a  uric  acid  eliminant,  is 
produced  by  adding  a  solution  of  a  salt  of  quinine 
or  other  cinchona  alkaloid  to  a  solution  of  an 
alkali  salt  of  2-phenvlquinoline-4-carboxvlic  acid. 

— F.  Sp. 


Apparatus   for   the   production   and   aseptic   storing 
of    sterilised    liquids.     Eng.    Pat.    100,744.     See 
XIXb. 


XXI.— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Patent. 

Cinematograph  films  and  the  like  ;    Process  for  the 

quick    drying    of    .     E.     Planchat,     Turin, 

Italy.     U.S.  Pat,  1,232,077,  July  3,  1917.     Date 
of  appl.,  Nov.  18,  1915. 

Cine.matograpk  film  is  dried  by  passing  it  down- 
ward through  a  column  of  mercury  or  of  liquid 
amalgam  of  a  height  sufficient  to  squeeze  out  the 
greater  part  of  the  water.  The  film  passes  upward 
through  a  second  column  separated  by  a  partition 
from  the  first,  to  avoid  contact  between  the  film 
and  the  expressed  moisture. — B.  V.  S. 


XXII.— EXPLOSIVES  ;  MATCHES. 

Patents. 

Explosive  composition  and  method  of  pioducing 
same.  H.  Hibbert,  Pittsburgh,  Pa.  U.S.  Pat. 
1,231,351,  June  26,  1917.  Date  of  appl..  Apr. 
17,  1910. 

An  explosive  compositionis  produced  by  dissolvi  g 
a  carbohydrate  in  a  mixture  of  l.2-glycols,  con- 
taining ethylene-,  propylene-,  and  butylene-glycols 
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and  polyglycols,  nitrating  the  resulting  solution 
to  produce  a  mixture  of  nitro-carbohydrate. 
nitrated  1.2-glycols,  and  nitrated  polyglycols. 

— P.  Sl>. 

Picric  acid:  Recovering  —  —  from  wash  water. 
H.  A.  Gardner,  Washington,  D.C.  0.8.  Pat. 
1.231.00J,  June  26,  1917.  Date  of  appl.,  Dec. 
16,  1915. 

Picnic  acid  i-  recovered  tromwasb  water  by  adding 

sodium  bisulphate  in  Bufflcient  quantity  to  form 
a  solution  of  high  apeciflc  gravity  in  which  picric 
and  is  practically  insoluble.  It  separates  in 
fio-eulenl  form  on  tin-  surface  and  is  removed,  and 
the  wash  water  is  decolorised  by  adding  bleaching 
powder. — P.  Sp. 


XXIII.— ANALYSIS. 

Has  density  ;    E  fluxion  method  of  determining -. 

J.    D.    Edwards.     U.S.    Bureau    of    Standards. 
Gas  J.,  1917.  139.  108. 

A  PRELIMINARY  report  on  a  study  of  the  Bunsen 
effusion  method  of  determining  gas  densities  is 
given.  I'latinum-iridium  alloy  (85  :  15)  is  recom- 
mended as  material  for  the  plate  containing  the 
orifice.  The  results  obtained  depend  on  the 
initial  pressure  of  the  gas.  Mercury  is  preferable 
to  water  as  confining  medium.  With  the  former. 
the  orifice  may  be  fouled  by  the  condensation  of 
water  on  expansion.  Either  displacement  or 
expansion  forms  of  apparatus  may  be  used.  The 
latter  require  a  smaller  quantity  of  containing 
medium,  an  advantage  when  mercury  is  used. 
With  careful  standardisation  and  correcting  factors 
the  effusion  method  applied  to  gases  of  a  similar 
general  nature  gives  results  correct  to  within  2°u, 
but  with  a  given  size  of  orifice  there  is  no  effusion 
pressure  at  which  correct  results  are  obtainable 
with  different  gases,  and  the  necessary  corrections 
an-  too  complicated  to  admit  of  use  in  the  form  of 
tables.— H.  J.  II. 


Oases  ;    Specific   t/rai-ily   balance  for 


J.   D. 


Edwards.     U.S.  Bureau  of  Standards.    Technol. 
Paper  Xo.  89.  Feb.  23,  1917.     19  pages. 

Tue  effusion  method  of  determining  the  density 
of  natural  gas  has  proved  unreliable  in  practice 
(see  preceding  abstract),  and  other  methods  have 
therefore  been  investigated.  If  the  pressures  on 
two  gases  are  regulated  so  that  both  gases  exert 
the  same  buoyant  force  on  the  same  body,  then  the 
two  pressures  will  be  inversely  proportional  to  the 
densities  at  normal  pressures.  An  apparatus 
has  been  devised  for  comparing  the  pressures  of 
gases  under  these  conditions.  It  consists  of  a 
balance  beam  carrying  a  sealed  hollow  globe  at 
one  end,  counterpoised  by  a  weight  on  the  other. 
The  balance  beam  is  pivoted  on  a  support  mounted 
inside  a  gas-tight  chamber  to  which  a  mercury 
manometer  is  attached.  In  practice  the  case  is 
first  filled  Mith  dry  air  and  the  beam  brought  to 
it>  zero  position  by  adjusting  the  pressure  of  the 
air.  The  air  is  then  replaced  by  the  gas.  the 
density  of  which  is  to  be  measured,  and  the  pressure 
adjusted  until  the  beam  is  again  brought  to  zero. 
Descriptions  are  given  of  the  construction  of 
several  instruments,  differing  in  sensitiveness  and 
portability.  The  accuracy  of  the  method  i-  such 
that  the  results  agree  with  those  obtained  by  the 
weighing  method  to  0*2%  except  with  gases  which 
show  considerable  deviation  from  Boyle's  law. 
By  making  allowance  for  their  deviations,  an 
agreement  to  0-2  °0  can  be  obtained  in  these  cases 


also.  Advantage  is  claimed  for  the  speed  of 
operation  and  also  because  no  preliminary  calibra- 
tion of  the  instrument  is  necessary. — H.  J.  II. 

Methyl  red  as  an  indicator.  F.  Lehmann  and  G. 
Wolff.  Arch.  Pharm.,  1917,  255.  113—119.  J. 
Chem.  Soc,  1917,  112,  ii.,  326—327. 

Methyl  red  (p  -  dimethylaminoazobenzena- 
o-carboxylic  acid)  is  more  sensitive  to  hydroxy] 
ions  than  is  methyl  orange,  and  has  about  the  same 
general  value  for  the  titration  of  bases  of  all 
strengths  thai  phenolphthalein  lias  for  acids.  It 
is  also  more  sensitive  than  methyl  orange  towards 
hydrogen  ions,  and  might  therefore  be  of  more 
extended  use  in  acidimetry.  Oxalic  and  picric 
acids  can  be  titrated  readily  with  it,  and  also 
alkali  borates  and  cyanides.  Sulphites  do  not 
give  sharp  end-points,  and  sulphides  and  carbonates 
give  intermediate  orange  tones  which  should  In- 
ignored,  the  titration  being  continued  until  the 
final  change  to  bright  pink  occurs.  The  change 
from  red  (acid)  to  yellow  (alkaline)  is  as  sharp 
as  the  change  from  yellow  to  red,  and  solutions 
standardised  with  the  aid  of  phenolphthalein  are 
found  to  be  practically  of  tiie  same  normality 
when  tested  with  methyl  red.  The  best  results  are 
obtained  with  two  or  three  drops  of  a  0-1  °0  solution 
in  about  100  c.c.  of  liquid. 

Carbon  dioxide  and  carbonates  in  solution  ;  Deter- 
mination of  .     D.   D.  van  Slyke.     J.   Biol. 

Chem.,   1917,  30,  317—368. 

A  simple  one-piece  apparatus  is  described  for  tin- 
determination  of  carbon  dioxide  or  carbonates  in 
aqueous  solutions.  It  was  devised  primarily  for 
the  analysis  of  1  c.c.  samples  of  blood  plasma  but 
is  applicable  to  aqueous  solutions  generallj  ami 
to  the  determination  of  dissolved  gases  other  than 
carbon  dioxide.  The  apparatus  consists  essentially 
of  a  50  c.c.  pipette  with  3-way  cocks  at  top  and 
bottom  and  a  stale  on  the  upper  stem  graduated 
in  002  c.c.  divisions.  The  bottom  of  the  apparatus 
is  connected  with  a  mercury  levelling  bottle  and 
the  lower  cock  with  a  bulb  into  which  the  solution 
is  drawn  after  the  extraction  of  the  carbon  dioxide 
and  with  a  passage  for  the  release  of  the  vacuum 
by  admission  of  mercury.  The  upper  3-way  cock 
communicates  with  a  graduated  funnel  and  a 
capUlary  tube.  The  pipette  is  filled  with  mercury, 
and  the  solution  is  introduced  and  acidified  in  the 
pipette,  the  total  quantity  of  water  being  preferably 
2-5  c.c.  "A  Torricellian  vacuum  is  produced  bj 
.  lowering  the  reservoir;  the  carhon  dioxide  is 
extracted  from  the  water  by  shaking  for  half  ;i 
minute  in  the  evacuated  chamber  and  the  water 
is  drawn  out  of  the  50  c.c.  chamber  into  tin- 
lower  bulb.  .Mercury  is  then  admitted  through 
the  by-pass  and  the  volume  of  the  gas  is  read 
the  finely  graduated  upper  stem.  The  observi 
volume  is  corrected  1>\  the  subtraction  of  Um 
amount  of  air  dissolved  in  the  water  (0  04 — 0  ' 
according  to  temperature)  and  the  addition  of  the 
4 — 5%  of  the  total  carbon  dioxide  which  remain 
dissolved  in  the  water;  these  corrections  may  be 
determined  directly  or  calculated  with  a  hi|th 
degree  of  accuracy  from  known  data.  The  opera- 
tion is  performed  at  the  ordinary  temperature  in 
about  :(  minutes  and  the  results  are  accurate 
within  1%  of  the  amount  det<  trained. — J.  F.  ii. 

Zinc  :   Volumetric  methods  for  the  determination  oj 

.     J.  W.  Springer.      '/..  angew.  Chem..  1017, 

30,  17:4    -171. 

Tin-:    author    discusses     the     various    voluinetri 
methods  for   the  determination  of  zinc   that  havo 
been     proposed     and     tried     experimental! 
points  out  the  effects  produced   by   the   pr 
of   manganese   and  iron   in   most  zinc   ores  upon 
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the  accuracy  of  these  methods.  The  method 
which  has  been  found  most  useful  in  the  author's 
laboratory  is  a  modification  of  that  proposed  by 
L.  Blum  (Z.  anal.  Chem.,  1892,  60).  The  following 
is  a  description  of  the  modified  method  : — 2  to  5 
gnus,  of  the  ore  is  heated  in  a  covered  beaker  with 
20 — 25  c.c.  of  concentrated  hydrochloric  acid 
until  the  hydrogen  sulphide  is  driven  off  ;  10 — 25 
c-.c.  of  nitric  acid  is  now  added  and  the  heating 
is  continued  until  complete  solution  is  effected. 
The  contents  of  the  beaker  are  evaporated  to 
dryness,  and  the  evaporation  is  repeated  after 
moistening  the  residue  with  hydrochloric  acid. 
After  expelling  the  last  traces  of  nitric  acid  the 
residue  is  taken  up  with  20 — 50  c.c.  of  hydro- 
chloric acid,  and  is  diluted  to  200  or  400  c.c.  and 
boiled.  Hydrogen  sidphide  is  now  passed  through 
the  hot  solution  until  it  cools,  the  mixture  is  made 
ap  to  250  or  500  c.c  well  shaken,  and  filtered. 
50  c.c.  of  the  filtrate  is  treated  with 
bromine  water  and  heated  until  the  solution 
has  become  clear,  after  which  the  iron 
»nd  manganese  are  precipitated  by  adding 
25  c.c.  of  ammonia  solution  and  the  liquid 
is  again  boiled.  The  zinc  is  now  titrated 
ft-ith  potassium  ferrocyamde  in  this  hot  solution. 
It  is  important  to  keep  the  volume  of  the  solution 
ipproximately  the  same  as  that  used  for  the 
■heck-test,  which  is  carried  out  with  0-25  grm. 
)f  chemically  pure  zinc,  4  to  5  c.c.  of  hydrochloric, 
icid,  and  20  c.c.  of  ammonia  solution. — J.  B.  C.  K. 


Ytanganese  ;     Use  of  the  platinised  glass  anode  in 

electrolytic  determination  of •.     F.  A.  Gooch 

and   M.   Kobayashi.      Ainer.   J.   Sci.,    1917,    44, 
53—56. 

attempts  to  deposit  hydra  ted  manganese  dioxide 

•lectrolytii  ally  from  manganous  sulphate  solution, 

'sing  rotating   platinum   electrodes,   as   described 

!i  a   previous    paper    (this    J.,    1917,    671),  were 

'nsuc  essful  owing  to  the  superoxidation  to  per- 

langanic    acid.     The    use    of    deoxidising    agents 

b  neutralise   this   led   to  unsatisfactory   results. 

luccessful    results    were    obtained,    however,    by 

[sing  a  modified  form  of   the   rotating  electrode 

f  platinised  glass  described  bv  Gooch  and  Burdick 

■liner.  J.  Sci.,  1912,  34,  107).  "  The  anode  used  was 

!iade   by  heating,   to   a   temperature  sufficient   to 

olatilise   glycerin,   a   tube   of   lead   glass   shaped 

ke  a  test  tube,  painting  upon  it  a  viscous  emulsion 

dry  chloroplatinic  acid  in  glycerin,  and  burning 

,ie    film    of    deposited    platinum    into    the    glass 

|;  the  softening  point  of  the  latter.     The  man- 

mese  was    completely    deposited    from    electro- 

tes  containing  about  01  grm.  Mn  (as  sulphate) 

100  c.c,  in  presence  of  acetic  acid  ;    the  time 

quired    was    21    hrs.    when    chrome    alum    was 

lded  to   tho   electrolyte  and   3J   to   4   hrs.   with 

cohol  and  ammonium  sulphate. — T.  II.  B. 


mmonivm  molybdate  ;    Recovery  of - 


-from  the 


filtrates  obtained  in  the  estimation  of  phosphoric 
acid.  H.  Kinder.  Stahl  u.  Eisen,  1916,  36,  1094. 
jj.  Chem.  Soc,  1917,  112,  ii.,  321. 

IE  following  method  is  stated  to  be  more  simple 
an  that  described  by  Friedrich  (this  J.,  1916, 
•5).  The  molybdic  acid  is  precipitated  by  adding 
■  liurn  phosphate  to  the  solution,  and  the  yellow 
>cipitate  is  washed  by  decantation  with  01% 
•'  Hum  sulphate  solution  untd  free  from  soluble 
1  osphate  and  iron  salts.  The  precipitate  is  then 
<*ed  ;  each  325  grins,  of  it  is  dissolved  in  1 100  c.c. 
<  ammonia  (sp.  gr.  0-96),  the  solution  is  treated 
vh  a  mixture  of  30  grms.  of  magnesium  chloride 
*  1  30  grrns.  of  ammonium  chloride  dissolved  in 
I  ter  to  make  100  c.c.  ;  the  precipitate  is  separ- 
*d  by  filtration,  and  each  420  c.c.  of  filtrate  is 
ised  with  1200  c.c.  of  nitric  acid  (sp.  gr.  1-2). 


The  blue  molybdic  acid  residues  obtained  in  the 
gravimetric  estimation  of  phosphoric  acid  may  be 
treated  in  a  similar  way  (dissolved  in  ammonia, 
acidified  with  nitric  acid,  precipitated  with  sodium 
phosphate,  etc.). 

Spectroscopic  identification  of  phenols.     Formanek 
and  Knop.     See  III. 

Detection     of     ammoniacal     cochineal.      Muttelet. 
See  IV. 

Physical  testing  of  paper  as  affected  by    humidity. 
Campbell.     See  V. 

Determination  of  wood  gum  in  incompletely  purified 
cotton.     Freiberger.     See  V. 

Chemical  examination  of  natural  brines.     Sweeney 
and  Withrow.     See  VII. 

Valuation  of  bromides.      Rupp  and  Hollatz.     See 
VII. 

Microchemical    reactions    of     the     perchloric     ion. 
Deniges.     See  VII. 

Chemical     evaluation     of     alkali     chromates     and 
bichromates.     Sacher.     See  VII. 

Arsenic  trisulphide.     Schmidt.     See  VII. 

Phosphor-tin  and  a  volumetric  method  for  its  analysis. 
Lee  and  others.     See  X. 

Separating  zinc  from  cadmium  and  determination 
of  the  latter  iodometrically.     Ericson.     See  X 

Phosphoric  acid  determinations  in  phosphate  rock. 
Semple.     See  XVI. 

Influence  of  amino-acids  and  of  l-glulimic  acid  in 
the  estimation  of  raffinose  and  sucrose  in  molasses 
by  the  inversion  method.     Stanek.     See  XVII. 

Modification  of  Fehling's  method  of  sugar  estimation. 
Lenk.     See  XVII. 

Influence  of  raffinose  contained  in  beet  molasses  on 
the  determination  of  sucrose  by  double  acid  polari- 
sation or  by  inversion  with  invertase.  Pellet. 
See  XVII. 

Direct  method  for   the   estimation  of  starch.     Von 
Fellenberg.     See  XVII. 

Determination   of    hydrogen   sulphide    in    water   at 
the  source.      Incze.     See  XIXb. 

Determination  of  carbon  dioxide  in  water.     Tillmans 
and  Heublein.     See  XIXb. 

Improved  chemical  methods  for  differentiating 
bacteria  of  the  coli-aerogenes  family.  Clark  and 
Lubs.     See  XIXb. 

Extrachim  Cinchonas  Liquidum.     Chick.     Se-.  XX. 

Microchemical  precipitation  of  alkaloids  with  zinc 
chloride-iodine  solution.     Tunmann.     See  XX. 

Detection  of  atropine  and  related  mydriatic  alkaloids. 
Eder.     See  XX. 

Alleged     ninhydrin     reaction     with     glycerol,     etc. 
Harding.     See  XX. 
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Patents. 

Iiadiation-pyronutir.  C.  B.  Timing.  Assignor  to 
Thwing  instrument  Co.,  Philadelphia.  U.S.  1  at. 
1 ,232.40s,  Julv  3,  1917.  Date  of  appl.,  May  4, 
1914. 

A  hollow  refractory  cylinder  is  mounted  in  the 
wall  of  a  furnace  so  that  its  closed  end  projects 
within  the  furnace.  A  thermocouple  is  mounted 
in  a  casing  at  the  opposite  end  of  the  cylinder  so 
that  its  hot  junction  does  not  project  beyond  the 
furnace  wall,' and  is  acted  on  by  heat  radiated  tr.mi 
the  heated  end  of  the  cylinder.  The  cold  junction 
of  the  thermocouple  is  contained  within  a  cap 
closing  the  outer  end  of  the  refractory  cylinder, 

— W.  F.  F. 

Flash-point  teeter.  F.  Von  Bichowsky.  Berkeley, 
Cal  U.S.  Pat.  1.232.413,  July  3,  1917.  Date 
of  appl.,  July  25,  1914. 

Oil  or  other  inflammable  liquid  is  heated  in  a 
container  and  automatically  stirred.  Sparks  are 
periodically  passed  above  the  surface  of  the  heating 
oil  and  means  are  provided  for  registering  the  tem- 
perature at  which  the  vapour  ignites.  The  con- 
tainer is  provided  with  vents  having  closing 
members  which  are  normally  held  open  by  a  string 
against  the  action  of  a  closing  weight.  When  the 
vapour  ignites,  the  string  is  burnt  and  the  weight 
allowed  to  fall,  thus  closing  the  vents  and  extin- 
guishing the  flame. — W.  F.  F. 

Methane  defector.  C.  M.  Means,  Assignor  to  W.  A. 
McCutcheon,  Pittsburgh.  U.S.  Pat.  1,231,045, 
June  26,  1917.     Date  of  appl.,  Jan.  27,  1916. 

Gas  to  be  tested  is  passed  through  a  casing  con- 
taining two  wires  connected  in  series  to  a  source  , 
of  electric  current,  one  wire  being  catalytically 
active  and  the  other  inactive.  The  amount  of 
methane  is  estimated  by  a  comparison  of  the 
relative  luminosities  of  the  two  wires.  The  cata- 
lvtic  wire  has  a  positive  resistance  coefficient,  the 
presence  of  methane  thus  reducing  the  current 
flowing  in  the  second  wire,  the  temperature  of 
which  is  not  affected  by  the  gas.  Means  may  be 
provided  for  short-circuiting  the  second  wire  so 
as  to  cause  increased  current  to  flow  in  the  cata- 
lytic wire  to  restore  its  catalytic  properties  in  the 
event  of  deterioration. — W.  F.  F. 


Books    Received. 

The  Training  and  Work  of  the  Chemical 
Engineer.  Reprinted  from  the  Transactions 
of  the  Faraday  Society,  Vol.  XIII..  September, 
1917.  60  pa^-s.  Trice  3s.  6d.  (see  this  J., 
1917,   276). 

HOW  TO  BECOME  A  DISPENSER.  A  Xl-:W  PRO- 
FESSION for  Women.  By  Miss  Emily  L.  B. 
FORSTER.  T.  Fisher  Unwin.  Ltd.,  Adelphi 
Terrace,  London,  W.C.  99  pages,  7Jx4|  in. 
Price   2s.    Bd. 

Roy\l  Ontario  Nickel  Commission.  Report 
wd  \i'i'EM)ix.  1917.  A.  T.  Wilgress,  Toronto. 
XLVIII. +765  pages.  9ix6iin. 
The  introductory  portion  of  this  volume  contains 
the  text  of  the"  Commission  of  September  nth. 
1915.  and  of  the  Supplementary  Commission  of 
March  19th,  1917,  and  also  the  summary  and 
conclusions,  of  which  an  abstract  has  already 
appeared  (this  Journal,   1917,  490). 


The  Report  is  divided  into  chapters  as  follows  :-— 

1.  Agitation  for  home  refining  of  nickel.  II.  His- 
torical sketch  of  nickel  discoveries.  III.  The 
operating    nickel    companies.      IV.    Nickel    deposits 

of  the   world.     V.  Properties  and  uses  of  nickel 

and  its  compounds.  VI.  Xon-ferrous  nickel  alloys. 
VII.  Nickel  steel  and  otliei  nickel  alloys  con- 
taining iron.  VIII.  Smelting  nickel  ores.  IX. 
Refining  processes.  X.  Recoverj  of  metals  of  the 
platinum  group.  XI.  Recovery  and  utilisation 
of  sulphur.  XII.  Statistics.  XIII.  Taxation  of 
mines  and  mining  industries.  XIV.  Bibliography 
<>f  nickel.  The  Appendix  contains  the  Minutes  of 
Evidence,  memoranda,  and  papers  presented  to  the 
Commission.  The  volume  is  fully  illustrated  and 
forms  a  most  valuable  addition  to  the  literature 
of  the  subject. 

Industrial    and    Manufacturing    Chemistry. 
Part  II.     Inorganic.     Vol.11.     By  G.  Martin. 

Crosby   Lockwood  and   Son.   7.   Stationers'   Hall 
Courti    London,    E.C.     482    pages.    9  j  >  tij    in. 
Price  25s. 
THE  sections  into  which   this   volume  is  divided, 
and   their  authors'   names,   are  as   follows: — Lll. 
Disinfectants  and  antiseptics   (G.   .Martin).     LIU. 
Insecticides,  fungicides,  and  sheep-dips  (C.  Martin 
LIV.   Artiticial  manures  (A.  S.  Carlos).     L\  .    I 
industry    of    aluminium   compounds    (G.    Marl 
LVI     The  artiticial  zeolite  or  permutite  mdn- 
(G     Martin).     LVII.  The   artificial   gem   indii- 
(G   Martin).    LVIII.  Aluminium-thermics.    "Ther- 
mit '*  and  its  applications  (H.  S.  Redgrove).    LIN 
The    calcareous    cements    industry     (E.   A.    I 
caster)       LX.   Sorrel    cement    (J.   Shelton).     LXI. 
Artificial  stone  (J.  Shelton).      I. XII.  Sodium  sili, 
ate,  water-glass,  soluble  glass  (J.  Shelton).     LX'll. 
1  utes    and     miscellaneous    cements    (G.    Man 
I  XIV    Clays  and  allied  materials  (A.   H.  Searlej 
LXV.  Pottery    (A.   B.   Searle).     LXVI. .Earthen- 
ware   (A.   B.    Searle).     LXV  1 1.    Porcelain    (A.  1 
Searle)       LXVIII.    Stoneware   and   sanitary   ware 
(A     B.    Searle).     LXIX.    Bricks    (A.    B.    Sear! 
LXX     Lime-sand    bricks     (J.    Shelton).     JAM 
Tile's  (A.  B.  Searle).     LXXII.  Furnace  liningsand 
other  refractory  materials  (A.  B.  Searle).   LXXII L 
Class    (A.   B.    Searle).     LXXI\ .    Enamels  (A.  B. 
Searle).     LXXV.    The   asbestos   industry   (F.   W. 
Pentiv).     LXXVI.     The    mica    industry     (r.    W. 
Pennv         LXXVI  I.      The      thorium      and     rei 
udustrv  (S.  J.  Johnstone).      LXXVIII.  Titamum 
(S     J.  'Johnstone).     LXXIX.     Zirconium 
Johnstone).     LXXX.     Tantalum     and     mobfam 
(S.  J.  Johnstone).  LXXXI.  Tungsten  (S.  J.  Jo  in- 
sronel       LXXXII.  The  incandescent  electric  glow 
lamp  industry  (S.  J.  Johnstone).   LXXX  I II.  Iran- 
iumP(S     J-    Johnstone).     LXX  XIV.    Vanadium 
S     J.    Johnstone).     LXXXV.    The    industry 
radioactive  substances  (A.  S.  Russell  .     LXXXVl. 
Etectric  furnace  products  industr>     H.lUi.D 
LXXXY1L     Grinding     and     polishing     mi 
(A.   b1   Searle).     LXXXYIII.    Phosphorus  (0. A- 
Mitchell).      LXXXIX.    Matches    (C.    A.    Mitchell) 
The  volume  is  arranged  on  the  same  principle 
the    first   part   of    the    work,    each    suhjecl 
treated  very  briefly,  and  references  to  literature 
provided. 

METAL-MINI       VCCIDENTS    IN    THE    UNIT. 

DURING    1915.      Compiled   by   A.   H.  *AY.  ■ 

Bureau  of  Mines.  Tech.  Paper  168      Cove,,. 
Printing  Office,  Washington.      114  pages,  9 
Price  15  cents. 

Coal-mine  Fatalities   in  the   United  3 
1916.     Compiled  by  A.   H.   Fay.     I  >.  Burns 
,,    '.Mines.     Government    Printing  Office,  \ 
ington.      12  pages,  9     6  in.      Price  5  cenl 

This  pamphlet  also  contains  a  list  of  "  Penmadbto 

.'"plosncs.-    lamps,    and   motors    tested    prior  to 

January  31st,   1917. 
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Official  Notices. 


SPECIAL  NOTICE  TO  MEMBERS. 

At  a  Special  General  Meeting  of  the  Soeiety 
held  on  Widnrsday.  August  15th.  1917,  the  resolu- 
tion to  increase  the  yearly  subscription  and  the 
amounts  payable  for  life  composition,  which  was 
adopted  at  the  Annual  General  Meeting  at  Birming- 
ham on  July  18th  last,  was  unanimously  confirmed. 

It  is  therefore  hereby  intimated  that  on  and 
after  1st  January,  1918,  the  yearly  subscription 
will  be  £1  10s.,  and  the  sums  payable  under  By- 
law 11  for  lite  composition  will  each  be  increased 
by  £5. 

J.    P.   LON'GSTAFF, 

Broadway  Chambers.  General  Secretary. 

Westminster.  S.W.  1. 


PROHIBITED  EXPORTS. 
Order-ix-Cotjxcil,  28th  August,  1917. 

The  following  headings  are  deleted*  : — (B)  Bees- 
wax ;  (A)  Saccharin;  (a)  Malt  extract,  and  prepara- 
tions containing  malt  extract;  (a)  Malt  sugar; 
(a)  Quercitron  bark  extract ;  (a)  Tanning  extracts 
-and  substances  for  use  in  tanning,  including  cutch ; 
(c)   Vanillin;     (a)   Wire,   iron;"  (a)  Wire,  steel. 

The  following  headings  are  added  : — (a)  Bees- 
wax :  (c)  Dyes,  vegetable,  and  dyestuffs  and  their 
extracts  used  in  the  preparation  of  vegetable  dyes, 
and  articles  containing  such  dyes,  dyestuffs  and 
extracts,  not  otherwise  prohibited  ;  (A)  Sacchariu, 
and  articles,  mixtures,  and  preparations  containing 
saccharin  ;  (a)  Cutch  and  extracts  thereof  ; 
(a)  Gall  nuts  and  extracts  thereof  ;  (a)  Gambier 
and  extracts  thereof  ;  marjoram  leaves  ;  (a)  Invert 
sugar,  and  articles,  mixtures  and  preparations  con- 
taining invert  sugar  ;  (a)  Malt  sugar  (maltose), 
and  articles  and  preparations  containing  malt 
sugar  ;  (c)  Pyrites  cinders  ;  (A)  Quercitron  bark 
and  extracts  thereof  ;  (a)  Tanning  extracts  and 
substances  for  use  in  tanning  ;  (c)  Thyme  leaves  ; 
(B)  Vanadium  ore  ;  (c)  Vanillin,  vanilla  and  vanilla 
pods  ;  (a)  Wire,  iron,  and  articles  wholly  manu- 
factured thereof  ;  (a)  Wire,  steel,  and  articles 
wholly  manafactured  thereof. 


TRINITROTOLUOL. 

Order  in  Council.  August  22.\r>.  1917. 

■      On  Order  in  Council,  dated  Aug.  22nd,  revokes 

the    Order   made    on    June    11th,    1910,    whereby 

trinitrotoluol   was    exempted  from  certain  of  the 

provisions  of  the  Explosives  Act,  1875. 


STEEL    SCRAP,    WROUGHT    IRON    SCRAP. 
AND   TINPLATES  AND   TERNEPLATES. 

The  Minister  of  Munitions  has  issued  an  Order 
dated  Aug.  28th,  according  to  which  steel  scrap 
is  classed  as  "  War  material  "  ;  maximum  prices 
are  fixed  for  dealings  in  such  material.  On  the 
same  date  certain  modifications  of  the  general 
permit  relating  to  dealings  in  wrought  iron  scrap 
came  into  effect. 


•  The  prohibition  of  exports  is  as  follows  : — 
Ooods  marked  (a),  to  all  destinations  ; 

Goods  marked  (B),  to  all  ports  and  destiaations  abroad  other 
than  ports  and  destinations  in  British  Possessions  and  Protect- 

ir  itc>  : 

Ooods  marked  (c).  to  all  destinations  in  foreign  countries  in 
fcurope  and  on  the  Mediterranean  and  Black  Seas,  'bther  than 
trance  and  French  Possessions,  Russia,  Italy  and  Italian 
P  issess  ions,  Spain  and  Portugal,  and  to  all  ports  in  any  such 
Joreign  countries,  and  to  all  Russian  Baltic  ports. 


A  Ministry  of  Munitions  Order,  dated  Aug.  24th. 
regulates  dealings  in  tinplates  and  terneplates  and 
fixes  maximum  prices  for  these. 

The  above  Orders  and  notices  are  printed  in 
full  in  the  "  Board  of  Trade  Journal  "  for  August 
30th. 


BLAST-FURNACE  DUST. 
An   Order,   dated   7th  August,    1917,   has    been 
issued  by  the  Ministry  of  Munitions  to  the  effect 
that  : — 

1.  No  person  shall  buy,  sell,  deal  in  or  dispose 
of  any  blast-furnace  dust  except  under  and  in 
accordance  with  the  terms  ot  a  licence  issued  on 
behalf  of  the  Minister  of  Munitions  by  the  Control- 
ler of  Potash  Production. 

2.  No  person  shall  treat  any  such  dust  so  as  to 
extract  any  component  part  thereof  except  under 
and  in  accordance  with  the  terms  of  a  licence 
issued  as  aforesaid. 

3.'  All  persons  producing  or  in  possession  of 
blast-furnace  dust  shall  make  returns  in  regard 
to  rate  of  production,  stocks,  purchases,  sales, 
dealings,  or  other  matters  relating  to  blast-furnace 
dust  in  such  form  and  at  such  times  as  may  be 
required  by  the  said  Controller. 

4.  Samples  of  any  blast-furnace  dust  produced 
by  or  in  the  possession  of  any  person  shall  be 
furnished  to  the  said  Controller  by  such  person 
in  such  form  and  quantity  and  at  sucn  times  as 
the  said  Controller  may  prescribe.  Such  samples 
shall  be  taken  in  such  manner  as  the  said  Con- 
troller or  his  authorised  representative  may  pre- 
scribe. 

5.  For  the  purpose  of  this  Order  blast-furnace 
dust  shall  mean  dust  deposited  or  otherwise  derived 
from  the  gases  ol  any  furnace  used  for  treating  ores 
for  the  production  of  iron  or  any  of  its  alloys. 

6.  All  applications  in  reference  to  the  above 
Order  should  be  made  to  the  Controller  of  Potash 
Production.  Ministrv  of  Munitions.  117,  Piccadillv. 
W.l. 


BASIC  SLAG. 

A  Notice,  dated  1st  August,  1917,  has  been 
issued  by  the  Food  Production  Department, 
relating  to  basic  slag.  It  is  stated  that  the  slags 
which  are  now  available  for  grinding  have  a  low 
phosphatic  content,  and  the  supply  of  high-grade 
slag  is  therefore  much  less  than  was  formerly  the 
case.  All  the  suitable  slag  available  is  being 
ground,  and  the  total  tonnage  is  fully  equal  to 
what  it  was  before  the  War.  4.S  no  export  is  now 
allowed,  the  quantity  available  for  home  consump- 
tion is  much  larger,  though  it  is  still  below  the 
demand.  Arrangements  are  being  made  in  certain 
cases  to  grind  a  low-grade  slag,  which  has  not 
hitherto  been  used  as  a  manure.  It  can  be  eco- 
nomically used  on  land  within  a  moderate  distance 
of  the  works.  The  Food  Production  Department, 
in  conjunction  with  the  Ministry  of  Munitions, 
has  come  to  an  arrangement  with  makers  in  regard 
to  the  maximum  prices  to  be  charged  by  them, 
and  the  Notice  in  question  enumerates  these 
prices. 


DEALINGS  IN  CHROME  ORE. 
The  Minister  of  Munitions  has  made  an  Order, 
dated   31st    August,    ordering    that    as   from   that 
date,  until  further  notice,  no  person  shall  pur. ! 
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or  take  delivery  of  ohrome  ore  of  any  grade,  except 
under  and  in  accordance  with  the  terms  of  a  permit 
issued  under  the  authority  of  the  Minister  of 
Munitions;  and,  further,  that  no  person  shall  sell, 
supply  or  deliver  chrome  ore  of  any  grade  except 
to  the  bolder  and  in  accordance  with  the  terms  of 
such  a  permit   to   purchase  or  take   delivery   as 

aforesaid. 


DEALINGS     IX    i  IM  DE    BENZOL,    CRUDE 
NAPHTHA,    AND    LIGHT   OILS. 

The  Minister  of  Munitions  has  issued  an  Order, 
under  date  29th  August,  ordering  that  as  from  1st 
October,  until  further  notice,  no  person  shall 
supply  to  any  person,  or  take  or  accept  or  attempt 
to  obtain  delivery  of  any  crude  benzol,  crude 
naphtha  or  light  oils  containing  recoverable 
quantities  of  benzol  or  toluol,  except  under  and 
in  accordance  with  the  terms  and  conditions  of  a 
licence  issued  by  or  under  the  authority  of  the 
Minister  of  Munitions,  or  under  and  in  accordance 
with  the  terms  and  conditions  of  a  contract  in 
writing  for  the  delivery  of  such  articles  existing  at 
the  date  of  this  Order. 

All  persons  engaged  in  producing,  treating, 
distributing,  storing,  selling  or  dealing  in  crude 
benzol,  crude  naphtha  or  light  oils,  or  in  any 
manufacture,  trade  or  business  in  which  the  same 
or  any  of  them  are  used,  shall  make  all  such  returns 
with  regard  to  their  businesses  as  may  from  time 
to  time  be  required  by  or  under  the  Authority  of 
the  Minister  of  Munitions. 

For  all  purposes  of  this  Order  the  following 
expressions  shall  have  the  meanings  stated  below  : 

"  Crude  benzol  "  and  "  crude  naphtha  "  shall 
mean  crude  benzol  and  crude  naphtha  obtained 
by  distillation  of  coal  tar  or  extracted  from  coal 
gas,  including  benzolised  wash-oil  before  separation 
of  the  crude  benzol. 

"  Light  oils  "  shall  mean  light  oils  obtained  by 
the  distillation  of  coal  tar. 

Note. — All  applications  in  reference  to  this 
Order,  including  applications  for  Licences,  should 
be  addressed  to  the  Director  of  Raw  Materials 
Supply.  Ministry  of  Munitions,  Department  of 
Explosives  Supply,  Storey's  Gate,  Westminster, 
London,  S.W.I. 


DEALINGS   IN  COAL  TAR. 

The  Minister  of  Munitions  has  issued  an  Order, 
under  date  4th  September,  which  is  to  the  following 
effect  -.— 

1.  Xo  person  shall  as  and  from  1st  October, 
until  further  notice,  purchase  or  Offer  to  pur.  base 
any  coal  tar'  (whether  crude  or  dehydrated)  except 
under  and  in  accordance  with  the  terms  and 
conditions   of  a  licence  issued   by  or   under  the 

authority  of  the  Minister  of  Munitions.  Provided 
that  no  licence  shall  be  required — 

(a)  By  a  tar  distiller  for  the  purchase  of  coal  tar 
in  any  quantities,  provided  that  the  whole  quantity 
purchased  is  intended  to  be  and  is  in  fact  distilled 
by  such   distiller. 

(6)  By  any  person  for  the  purchase  of  coal  tar 
(whether  crude  oi-  dehydrated)  in  quantities  not 
exceeding  ten  gallons,  provided  that  the  total 
quantity  purchased  by  any  one  person  during  any- 
one calendar  month  does  not  exceed  50  gallons. 

L'.  No  person  shall  as  from  1st  October,  until 
further  notice,  except  under  and  inaccordnare  with 
the  terms  and  conditions  of  a  licence  issued  by  or 
under  the  authority  of  the  .Minister  of  Munitions, 
accept  delivery  of  or  make  payment  for  any  coal 
tar  tendered  for  delivery  under  any  contract 
existing  at  the  date  of  the  Order  unless  (n)  such 
contract  is  in   writing,   and    (6)   full   written   par- 


ticulars of  .such  contract  have  been  furnished  to 
the  Minister  of  Munitions  before  1st  October  by 
the  person  for  the  time  being  entitled  to  deliveries 
thereunder. 

:;.  For  the  purpose  of  this  Order  the  expression 
"  coal  tar  "  shall  mean  and  include  tar  produced  0] 
derived  from  the  destructive  distillation  of  bitumin- 
ous   material     by    any    means    other    than     blast 

furnaces. 

Note. — All    applications    in    reference    to    this 
Order  (including  applications  for  licences)  should 
be    addressed    to    The    .Ministry    of     Munitions, 
Department  of  Explosives  Supply,  Storey'    i 
Westminster.  London.  S.W.I,  ami  marked  "  E.G.8." 
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THE     CATALYTIC     BLEACIIIXO     OK     oils. 
FATS,  AND  WAXES. 

BY    HASHMAT    RAI. 

The  general  methods  used  for  nleaching  oils, 
and  waxes  are  : — 

1.  Spontaneous  clarification,  the  oils  and  fats 
being  allowed  to  rest  for  some  prolonged  time, 
when  moisture,  mucilaginous  matter,  etc.,  settle 
out. 

2.  Filtering  over  char  or  fuller's  earth,  or 
through  a  suitable  filter  at  a  suitable  temperature. 

3.  Washing  with  boiling  water. 

4.  Exposure  to  air  and  sunlight. 

5.  Exposure  to  ultra-violet  rays. 

(i.  Blowing  air.  oxygen,  or  ozone  through  the 
material  at  a  suitable  temperature. 

7.  Treating  with  manganese  dioxide  or  potassium 
bichromate,  and  sulphuric  acid. 

8.  Treatment  with  chlorine,  bleaching  powder, 
or  potassium   bichromate  and   hydrocliloric 

9.  Treatment  with  reducing  agents  alone  or  in 
presence  of  certain  catalytic  agents. 

10.  Blowing  air,  oxygen,  or  ozone  through  the 
heated  substance  in  presence  of  certain  catalytic 
agents.* 

The  processes  adopted  on  a  manufacturing  si  ale 
vary  essentially  with  the  nature  of  the  individual 
oil  or  fat . 

The  object  of  this  investigation  was  to  ascertain 
how  far  it  is  possible  to  bl(  ach  oils,  fats,  and  waxes 
by  blowing  air  thiough  tin  m  at  a  suitable  tempera- 
ture in  presence  of  certain  catalysts. 

Catalysts. 

The  catalysts  used  consisted  of  air-bleached 
palm-oil.  oleates  of  manganese,  copper,  cobalt. 
lead,  iron,  and  nickel.  Silkstone  soap  of  Messrs.  A. 


Finlay  and  Co.,  Ltd.,  Belfast,  and  the  cobalt  saltol 

Silkstone  soap.  The" metallic  soaps  were  prepai 
by  treating  the  chloride  or  the  nitrate  of  the  metal 
concerned  with  a  boiling  solution  of  sodium  oleat  - 
or  Silkstone  soap,  filtering  the-  metallic  soap  in  a 
Buchner  funnel,  and  ultimately  drying  in  a 
desiccator  for  a  few  days. 

Apparatus. 

The  apparatus  consisted  of  a  ghtss  flask  fitted 
with  a  cork  through  which  two  holes  were  bored. 
Through  one  of  them  passed  a  glass  tube  Hush 
with  the  cork  and  connected  to  a  filter  pump- 
A  wash-bottle  was  interposed  between  the  pump 

•  English  Patent  17,784  of  1913  (thi«  J  ,  1914.  1018)  8.  ft. 
Sastry,  Journ.  Chem.  Soc .,  1915,  18^8  (Uiis  J.,  1916,  126). 
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and  the  bleaching  flask.  Through  the  other  hole 
passed  another  tube  reaching  to  the  bottom  of  the 
flask.  The  bleaching  flask  was  placed  in  a  water- 
bath,  the  temperature  of  which  was  maintained 
throughout^  the  experiments  at  80° — 90°  C.  Air 
was  drawn'by  means  of  the  filter-pump  through 
the  oil.  fat,  or  wax  contained  in  the  bleaching 
flask,  with  or  without  the  catalysts.  Samples  were 
taken  at  regular  intervals  on  glass  plates  and 
compared  with  the  best  bleached  sample  supplied 
by  Messrs.  Alexander  Finlay  and  Co.  Temperature 
leadings  were  taken  after  every  fifteen  minutes. 

Palm-oil. 

Two  sets  of  experiments  were  performed  with 
palm-oil.  Two  varieties,  commercially  known 
as  "  Sherbro  "  palm-oil  and  "  Semi-soft  "  palm-oil, 
were  used.  The  commercial  oil  was  melted  in  a 
corrugated  bucket  and  a  little  powdered  common 
salt  was  added  to  the  molten  material.  The  oil 
was  allowed  to  cool  and  to  stand  for  24  hours  so 
as  to  separate  water  and  other  impurities  which 
settled  at  the  bottom.  On  cooling,  th§  top 
rortion  was  ladled  off  to  an  enamelled  bucket 
Mid  preserved  for  all  the  experiments.  One 
pound  and  a  half  of  the  treated  oil  was  used  for 
,in  individual  experiment  and  the  desired  amount 
i)f  the  catalyst  was  added  to  the  heated  oil.  Sam- 
ales  were  taken  out  after  every  hour. 


presence  of  metallic  soaps  the  time  of  bleaching 
js  considerably  shortened,  especially  in  the  case 
ol  cobalt  and  manganese  salts,  the  cobalt  salts 
being  by  far  the  best  catalysts.  It  is  remarkable 
and  highly  significant  that  both  the  oleate  and  the 
"  Silkstone  "  soap  of  cobalt  behave  in  exactly  the 
same  way.  Thus  "  Silkstone  "  soap,  which  is 
cheaper  than  pure  sodium  oleate,  can  be  used  with 
advantage  instead  of  the  latter.  Another  striking 
point  noticeable  in  Table  I.  is  that  manganese 
oleate  acts  as  the  second  best  catalyst  of  all,  but 
at  the  same  time  it  must  be  observed  that  cobalt 
salts  are  far  dearer  than  manganese  salts.  On  the 
whole  it  would  be  economical  to  use  manganese 
soap  for  the  commercial  bleaching  of  oils  in  general 
and  for  palm-oil  in  particular. 

Tallow. 

Some  experiments  were  tried  with  two  com- 
mercial varieties  of  tallow,  both  treated  and 
untreated.  It  was  first  heated  and  allowed  to 
stand  for  some  time  to  remove  the  impurities 
which  settled  at  the  bottom.  The  amount  of 
tallow  taken  for  each  experiment  varied  between 
24  oz.  and  26  oz.  Samples  were  taken  out  every 
half  an  hour  in  the  case  of  the  untreated  tallow, 
and  after  every  fifteen  minutes  in  the  case  of  the 
treated  variety. 

Table  III.  gives  the  experimental  results  : — 


Table  III. 

No.  of  expt. 

Variety  of 
tallow. 

Range  of 
temperature. 

Catalyst. 

Percentage  of 
catalyst. 

No.  of  hours  air 
was  passed  in. 

Colour  after 
expt. 

Untreated 
Untreated 
Treated 
Treated 

100°  c. 

100°  c. 
85°— 90°  C. 
85°— 90°  C. 

None 

Cobalt  oleate 
None 

Cobalt  oleate  dissolved 
in  stearine. 

0-00 
0-10 

0-00 
0-1  1 

3-5 
3-5 
2-25 
2-25 

White 

White 

The  results  of  the  experiments  are  summarised 
n  the  following  tables  : — 

Table  I. 

Veight    of    "Sherbro"     palm-oil,    If}    lb.     Mean 
temperature,  80°  C. 


No.  of  hours 

Colour 

No.  of 

Catalyst. 

%  of 

that  air  was 

after 

expt. 

catalyst. 

passed  in. 

expt. 

1. 

None. 

0-00 

19-5 

Wliite. 

2. 

Bleached  oil 

from  expt.  1. 

0-12 

19.0 

White. 

3. 

Manganese 

oleate. 

010 

50 

White. 

4. 

Copper  oleate 

0-10 

9-0 

Greenish. 

5. 

Cobalt  oleate. 

0-08 

4-0 

Wliite 

0. 

Lead  oleate. 

0-10 

160 

White. 

7. 

Iron  oleate. 

0-10 

17-0 

Dirty 
white. 

Table.  II. 

7eigld    of    "  Semi-soft  "    palm-oil,    1}    lb.     Mean 
temperature,  80°  C. 


No.  of  hours 

Colour 

<o.  of 

Catalyst. 

%  of 

that  air  was 

after 

i-'Xpt. 

catalyst. 

passed  in. 

expt. 

1. 

None. 

0-00 

200 

White. 

2. 

Nickel  oleate. 

0-10 

15-0 

White. 

3. 

Cobalt  soap 
(Silkstone). 

0-09 

5-0 

White. 

4. 

Cobalt  oleate. 

0-08 

5-0 

White. 

5. 

"  Silkstone  " 

soap. 

0-12 

17-0 

White. 

It  will  be  seen  from  the  above  results  that  in 


It  is  evident  from  the  above  results  that  cobalt 
oleate  by  itself  does  not  act  as  a  catalyst,  but  when 
dissolved  in  stearine  before  adding  to  tallow  it 
does  behave  as  a  catalyst.  This  may  be  partially 
explained  by  the  fact  that  cobalt  oleate  does  not 
by  itself  dissolve  in  tallow  and  consequently  does 
not  take  part  in  the  reaction.  On  the  other  hand, 
when  cobalt  oleate  is  dissolved  in  stearine,  it  is 
diffused  throughout  the  entire  mass  of  tallow  in  a 
fine  state  of  division  and  is  in  quite  a  suitable  form 
to  act  as  a  catalyst.  It  may  be  that  stearine  also 
acts  as  a  partial  catalytic  agent. 

Beeswax. 

Air  was  passed  through  about  4  oz.  of  beeswax 
for  fourteen  hours  at  a  temperature  varying  between 
85°  C.  and  100°  0.,  but  there  was  no  visible  sign 
of  bleaching.  Subsequently  0-37  grm.  of  cobalt 
oleate,  i.e.,  0-33%,  was  added,  and  the  experiment 
continued  at  100°  C.  for  6-5  hours  without  any 
effective  bleaching.  Then  2  grms.  of  tallow  was 
added  and  the  experiment  again  continued  at 
100°  C.  for  8-5  hours,  but  with  no  effect.  Thus 
during  a  run  of  20  hours;  even  on  the  addition  of 
cobalt  oleate  and  tallow,  no  improvement  was 
obtained. 

Commercial-scale  experiments. 

The  laboratory  experiments  with  palm-oil  being 
highly  successful,  a  few  experiments  on  a  com- 
mercial scale  were  conducted. 

Palm-oil  was  heated  in  an  autoclave  by  means 
of  steam,  and  air  was  blown  through  it  from  an 
air-compressor. 

a  2 
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The  results  arc  given  in  the  following  table  : 

Table  IV. 
Weight  of  palm-oil,  2">  not. 


No   of  hours 

Colour 

V,     ol 

<  »t  iryst 

that    ur  v.:is 

after 

ixpt. 

catalyst. 

passed  in. 

expt. 

1. 

[Tone 

0-00 

14 

'.'. 

Hone 

12—1  1 

White 

3. 

Cobalt  soon 

is,ik<tone). 

0-08 

4 

White. 

4. 

1  iohall 

(Silks  tone) 

0-02 

G 

Dirty 
white. 

5. 

r.»f.:iit  soap 
(Silks  tone). 

0-10 

8 

White. 

6. 

Manganese 
soap 

(Silkstonc). 

0-10 

4 

White. 

Experiments  3,  1.  and  o  were  performed  one 
after  the  other.  In  experiment  4  the  colour  of 
the  oil  was  dirty  while  because  of  the  suspended 
impurities  :  probably  iron  scale  in  a  very 
fine  state  of  division  came  oft"  the  bleacher.  In 
experiment  5  no  fresh  catalyst  was  added,  but  only 
the  bottom  residues  from  experiments  3  and  4 
were  put  in. 

From  the  above  results  it  is  evident  that  cobalt 
and  manganese  soaps  act  as  catalysts,  and  that 
both  act  equally  well.  Further  it  is  found  that 
even  the  bottom  residues  retain  their  catalytic 
properties.  In  experiments  3  and  4  the  amount 
t>f  catalyst  is  different,  being  in  experiment  4 
only  one-quarter  of  that  used  in  experiment  3. 
The  difference  in  the  duration  of  bleaching,  though 
not  great,  is  still  appreciable. 

Palm-oil  is  largely  used  in  the  manufacture 
of  soaps  and  is  generally  bleached  with  potassium 
bichromate,  which  gives  a  very  fine  bleach  to  the 
oil.  Hence  it  was  considered  desirable  to  compare 
the  qualities  of  soaps  prepared  from  the  oil  bleached 
by  the  bichromate  and  the  catalytic  processes 
respectively/. 

Two  frames  of  soap  about  20  cwt.  each  were 
made,  one  with  the  air-bleached  palm-oil  and  the 
second  with  oil  bleached  by  the  bichromate 
process  under  similar  conditions.  The  colour  of 
the  soap  from  the  air-bleached  oil  was  lighter  than 
that  of  the  soap  from  the  oil  bleached  by  the 
bichromate  process.  As  regards  hardness,  there 
was  no  marked  difference  between  the  two  qualities. 
The  biehrome-oil  looked  cleaner  but  was  far  deeper 
in  colour. 

Summary  and  cottelwiona. 

This  investigation  on  the  whole  elucidates  the 
following   points  : — 

1.  Most  metallic  soaps  act  more  or  less  as  cata- 
lysts in  the  bleaclung  of  palm-oil  and  tallow,  but 
not  iu  the  case-  of  beeswax. 

-•  Different  metallic  soaps  possess  different 
cataly  t  Lc  proper!  ies. 

3.  With  the  same  substance  the  catalytic  effect 
depends  to  some  extent  on  the  amount  introduced. 

t.  As  regards  the  soap-forming  quality,  pahn-oil 
bleached  by  the  catalytic  process  is  in  no  way 
inferior  to  oil  bleached  by  the  bichromate  process. 

5.  The  catalyst  all.-r  being  once  used  still  retains 
its  catalytic  propcrt  ies. 

This  work  was  carried  out  in  the  works  of  Messrs. 
Alexander   l-'inlay   and  Co.,    Belfast. 

I  am  indebted    to    Prof.    P.    G.    Donnan,  who 

suggested  this  work,  for  his  valuable  suggestions, 

and  to  Mr.  Robert  l-'inlay  for  his  material  help 
and  the  keen  interest  which  he  took  in  the 
investigation. 

Chemical  Laboratoiy. 

Government  College. 
L  h  »re 


VULCANISATION  CATALYSES. 

BY   S.    J.    PEACHET 

(.Municipal  Scho  I  o!  Technology ,  Man  chest  e  ). 

In  a  paper  brought  before  the  Annual  Meeting 
of  the  Society  by  Dr.  IK  P.  Twiss  on  the  <  hemistry 
of  vulcanisation  (this  Journal,  K>17,  782),  a 
comparison  is  made  between  the  accelerating 
effect  of  p-nitrosodiniethylaiuline  and  that  of 
certain  alkalis,  ammonium  salts,  and  ammonia 
derivatives.  Dr.  Twiss  prefaces  the  account  of  his 
experiments  with  the  statement  that  "  almost 
the  whole  of  the  known  effective  organic  acceler- 
ators are  basic,  a  rough  proportionality  apparently 
existing  between  their  activity  and  their  alkalinity, 
relatively  feeble  liases  like  aniline  and  methyl- 
aniline  having  little  influence  on  the  rate  of 
vulcanisation,"  and  his  line  of  investigation 
appears  to  have  been  directed  wholly  from  this 
standpoint.  The  erroneous  impression  that 
basicity  is  an  invariable  concomitant  of  accelerat- 
ing power  is  thereby  likely  to  gain  ground,  and  SJ 
this  may  mislead  other  workers  in  the  held,  1 
think  it  is, desirable  to  place  on  record  one  or  two. 
new  facts  which  are  opposed,  to  the  above  view. 

There  can  be  little  doubt  that  in  the  case  of 
most  of  the  known  vulcanisation  catalysis  the 
accelerating  power  is  in  some  manner  bound  up 
with  the  possession  of  basic  or  alkaline  properties  ; 
further  the  results  of  numerous  experiments  which 
1  have  personally  carried  out  point  to  the  fact 
that  the  dissociation  constant  1  :•:  10-8  referred  to 
in  Bayer's  patent  does  actually  form  a  dividing 
line  between  accelerating  rnd  non-accelerating 
bases  and  that  all  the  useful  accelerators  of  tin- 
basic  type  appear  to  be  covered  by  their  claim. 
Organic  (and  inorganic)  bases,  however,  constitute 
merely  a  particular  class  of  accelerator  ;  there 
undoubtedly  exists  at  least  one  other  class  repre- 
sented at  the  present  moment  by  certain  organic 
compounds  which  contain  the  nitroso  group 
directly  linked  to  a  benzene  ring  or  similarly  con- 
stituted nucleus.  Of  these  p-nitrosodimethyl- 
aniline  was  the  first  to  be  discovered  and  is 
probably  the  most  effective.  The  activity  of 
accelerators  of  this  type  appears  to  be  in  no  way 
connected  with  the  possession  of  basic  prop 
and  such  activity  may  be  exhibited  oven  by  suh- 
stances  of  distinctly  acidic  character.  Even  where 
ac.  elerators  belonging  to  this  group  are  basii 
basicity  is  naturally  low  and  would  probably  in 
every  case  fall  far  below  that  represented  by  the 
dissociation  constant  1  x  10~*. 

The  following  facts  will  suffice  for  the  pr< 
to  show  that  nitroso  compounds  owe  t  heir  accelerat- 
ing properties  to  the  presence  of  the  nitroso  group 
directly  connected  with  a  carbon  nucleus  and  not 
to  any  basic  properties  which  they  may  happen 
to  pos  ess. 

(1)  Dimethylaniline  (dissociation  constant 
2'4  x  10_10)is  destitute  of  any  appreciable  accelerat- 
ing properties  although  it  is  a  stronger  base  than 
p-iutrosodimethvlanilinc  (dissociation  constant 
in  ■  10-10). 

(2)  p-Nitrosodimethylaniline  possesses  a  dis- 
sociation constant  lying  far  below  1  ■  10-8.  I  p 
to  the  present  all  the  known  powerful  accele 

of  the   basic  type  possess  a  dissociation  constant 
lying  above  this  figure. 

(3)  p-Nitrosophenol and  its  homologues,  although 
acidic  in  character,  exhibit  marked  accelerating 
]  lower. 

(4)  p-Aminophenol.  in  which  the  basic  Nil. 
group  replaces  the  acidic  X<  >  group  of  the  nitroeo- 
phenol,  exhibits  no  appreciable  activity. 

(5)  Whilst  nitroso-bases  are  powerful  accelerators 
the  isomeric  nitrosoamine.s  (in  which  the  nitroso 
group  is  not  in  direct  combination  with  the  nucleus) 
are  inert. 
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REPORT  OF  THE  COMMITTEE  OP  THE 
PRIVY  COUNCIL  FOR  SCIENTIFIC  AND 
INDUSTRIAL  RESEARCH,  1916—1917. 

This  Report  has  just  been  issued  as  a  Government 
Paper  (Cd.  8718,  price  3d.).  The  Committee 
reports  the  progress  made  during  the  twelve 
months  ending  July  31st,  1917,  and  mentions 
the  creation  of  the  Imperial  Trust  for  the 
Encouragement  of  Scientific  and  Industrial 
Research.  The  fund  which  the  Government 
have  placed  at  the  disposal  of  the  Committee 
will  be  deposited  with  the  Trust  and  spent  in  the 
form  of  grants  in  aid  of  research  undertaken  by 
firms  in  any  industry  which  may  combine  to  con- 
duct it  on  a  co-operative  basis.  The  Committee 
has  ap>proved  the  establishment,  under  the  Com- 
panies' Act,  of  Associations  for  Research  limited 
!jy  guarantee  and  trading  without  profit. 

During  the  year  in  question  negotiations  have 
been  concluded  with  the  Royal  Society  for  the 
transfer  of  the  property  of  the  National  Physical 
Laboratory,  together  with  the  responsibility  for 
its  maintenance  and  development,  to  the  Depart- 
ment. The  scientific  management  of  the  Labora- 
tory will  remain  in  the  hands  of  the  Executive 
Committee,  which  will  be  appointed  as  heretofore, 
hut  which,  on  its  appointment,  will  become  a 
Committee  of  the  Department. 

Mention  is  made  of  the  appointment  of  the  Fuel 
Research  Board  (see  this  J.,  1917,  203).  and  the 
appointment  by  this  Board  of  an  Irish  Committee 
of  Inquirv  into  peat  a,s  a  source  of  power  (this 
J.,  1917,  741). 

The  Committee  has  considered  and  approved 
recommendations  in  respect  of  aid  to  forty-four 
researches  of  industrial  importance,  and  has 
expended  some  £3550  on  grants  to  individual 
students  and  research  workers. 

Report  of  the  Advisory  Council. 

This  Report  is  divided  into  two  parts,  the 
first  describing  the  steps  taken  to  organise  a 
systematic  approach  to  the  problem  of  industrial 
research,  on  a  co-operative  basis  wherever  possible  ; 
reference  is  also  made  to  the  appointment  of  new 
Standing  Committees  and  to  the  development  of 
Research  organisations  in  the  Dominions.  In  the 
second  part  an  account  is  given  of  sporadic 
investigations  aided  or  initiated  by  the  Depart- 
ment and  of  grants  made  to  research  workers. 
The  Report  concludes  with  a  discussion  of  means 
of  encouraging  inventors  and  aiding  individual 
manufacturers. 

Research  Associations.  The  Council  sees  no 
difficulty  in  the  establishment  of  trade  research 
associations  which  could,  where  necessary,  co- 
operate with  existing  corporations  having  similar 
objects.  During  the  next  few  years  the  fund 
provided  will  be  applied  in  founding  and  maintain- 
ing Research  Associations  in  co-operation  with 
the  industries  of  the  country  ;  afterwards  it  is 
expected  that  the  larger  industries,  at  any  rate, 
will  be  able  and  willing  to  carry  on  the  work  of  the 
\ssociations  without  assistance.  The  Government 
intends  to  make  a  contribution  to  the  assured 
income  of  such  Associations  from  the  subscriptions 
of  their  members,  varying  in  amount  according  to 
j  circumstances.  A  model  Memorandum  of  Associa- 
tion has  been  drafted,  and  notes  prepared  for  the 
guidance  of  those  desiring  to  draft  the  articles 
<>f  an  Association  for  Research  ;  a  short  statement 
of  the  conditions  under  which  the  Department 
will  make  grants  to  such  an  Association  is  also 
given.     In  the  constitution  of  the  Governing  Body 


of  an  Association  for  Research,  capital,  manage- 
ment, and  sceince  must  be  represented,  and  it  is 
believed  further  that  provision  should  also  be 
made  for  the  inclusion  of  labour.  It  is  intended 
that  these  Research  Associations  should  include 
as  many  of  the  firms  in  each  industry  as  possible, 
but  it  is  recognised  that  where  there  is  a  great 
variety  of  applications  as  in  the  engineering 
industry,  it  may  be  advisable  to  form  a  series  of 
distinct  associations  for  research  purposes.  Every- 
thing possible  will  be  done  to  encourage  co- 
operation between  different  Associations.  Progress 
has  already  been  made  in  the  establishment  of  an 
Association  for  Research  in  Cotton,  and  the 
woollen  and  worsted  manufacturers  have  appointed 
a  Committee  to  draft  the  Constitution  for  an 
Association.  The  Irish  flax  spinners  are  taking 
the  same  step,  and  the  Scottish  shale  oil  industry 
and  photographic  manufacturers  have  also  decided 
to  establish  Associations  immediately.  The  hope 
is  also  expressed  that  an  Association  for  research 
into  non-ferrous  metals  may  soon  be  i'oinied. 
In  regard  to  chemical  industries,  the  tendency 
towards  financial  combination  among  heavy 
chemical  and  allied  manufacturers  is  noted,  anil 
it  is  pointed  out  that  such  combination  will 
render  co-operation  for  research  alone  less 
attractive,  if  not  unnecessary. 

Fuel  research.  The  Council  describes  the  steps 
which  led  up  to  the  formation  of  the  Fuel  Research 
Board,  and  mentions  some  of  the  work  which  the 
Board  is  undertaking,  including  a  survey  of  the 
coal  resources  of  each  district,  the  collection, 
examination,  and  classification  of  typical  specimens 
of  various  coal  seams,  investigations  into  the 
nature  and  origin  of  the  various  types  of  coal, 
and  into  the  chemical  and  physical  behaviour  of 
their  constituents  under  the  action  of  heat  and 
other  agents,  the  utilisation  of  peat,  town  gas 
standards,  domestic  heating,  atmospheric  pollu- 
tion, etc. 

Other  researches.  The  Concrete  Institute  is 
controlling  with  the  aid  of  the  Department  a 
series  of  tests  of  concretes  made  from  selected 
local  aggregates.  Tests  are  also  being  made  to 
ascertain  the  fire-resisting  properties  of  different 
forms  of  concrete.  Progress  has  also  been  made 
in  research  on  refractory  materials  used  by  glass 
manufacturers,  and  with  investigations  into 
methods  of  stirring  and  melting  which  will  protect 
the  glass  from  furnace  gases,  etc.  The  develop- 
ment of  the  electric  furnace,  particularly  for 
burning  refractories  at  a  very  high  temperature, 
has  proceeded  satisfactorily,  and  a  new  type  of 
resistance  furnace  has  been  developed. 

Investigations  into  the  composition  of  optical 
glasses  has  been  carried  out,  and  the  batch  mixtures 
for  several  varieties  of  glass  hitherto  made  exclu- 
sively at  Jena,  including  fluor-crown  glass,  have 
been  defined.  Three  new  glasses,  with  properties 
hitherto  unobtainable,  have  also  been  discovered. 
An  investigation  of  pjjrasives  and  polishing 
powders,  primarily  in  relation  to  their  use  in 
grinding  and  polishing  glass,  is  about  to  be  started. 
In  this  connection  mention  is  made  of  the  estab- 
lishment of  the  Glass  Research  Institute  at 
Sheffield  University  and  of  the  Society  of  Glass 
Technology.  Systematic  surveys  are  Icing  made 
of  other  fields  for  research,  and  it  is  mentioned 
that  a  report  on  iron  and  other  metalliferous  ores 
has  already  been  issued  (see  this  J.,  1017.  698). 
A  survey  of  the  field  for  research  in  tungsten 
has  been  entrusted  to  a  Sub-Committee  under 
the  chairmanship  of  Sir  Robert  Hadfield.  Surveys 
axe  also  being  prepared  in  i  onn»  (aon  with  the  sine 
industry,  the  smelting  and  refining  of  copper, 
the  qualities  of  copper  and  tie  copper  alio 
lubricants  and  lubriiatiou.  ete.  A  Sub-Con>nurae< 
has  also  been  appointed  to  nial  ""■ 

field  for  research  in  illumin;  ring. 
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A  short  account  is  given  of  certain  researches 
which  have  been  aided  or  initiated  by  the  Council. 
These  include  work  on  light  alloys,  the  corrosion 
of  non-ferrous  metals,  refractories,  hard  porcelain, 
insulating  oils,  heat  treatment  of  high  speed 
steel,  recovery  of  tin  and  tungsten,  salting  and 
disintegration  of  salts,  and  the  degumming  of 
silk.  Nb  details  of  the  results  of  these  researches 
are  given,  hut  it  is  indicated  that  satisfactory 
results   have   been   obtained  in  several  cases. 

Assistance  it,  inventors  and  manufacturers.  The 
Department  has  no  funds  with  which  to  assist 
patentees  to  exploit  their  inventions,  but  ill 
certain  suitahle  cases  where  funds  are  needed  to 
work  out  on  a  full  scale  a  process  or  device  already 
patented,  the  Department  is  prepared  to  recom- 
mend a  grant  for  the  purpose.  In  suitable  cases 
the  Department  will  also  consider  applications  for 
assistance  towards  researches  necessary  to  perfect 
for  commercial  use  patented  or  protected  inven- 
tions or  processes.  Assistance  will  also  be  afforded 
to  inventors  through  the  medium  of  the  Research 
Associations.  To  assist  manufacturers,  arrange- 
ments have  been  made  with  the  Royal  Society 
by  which  they  assist  the  Council  in  selecting  an 
institution  or  worker  best  fitted  to  undertake  a 
research  on  behalf  of  a  manufacturer  ;  the  Depart- 
ment will  then  in  suitable  cases  provide  the 
problems  for  research  and  also  the  funds  for  an 
assistant  if  necessary.  Where  a  manufacturer 
shows  keen  anxiety  to  place  his  works  on  a 
scientific  basis,  the  Department  is  prepared  to 
entertain  proposals  to  attach  a  young  research 
worker  to  the  works'  laboratory,  and  to  pay  his 
salary  during  the  early  part  of  the  term  of  his 
employment. 


REFRACTORIES  RESEARCH  AND 
STANDARDISATION. 

At  the  Second  Conference  on  Refractories 
Research  and  Standardisation,  held  on  July  11th, 
1917,  the  Report  of  the  Committee  appointed  at 
the  first  conference  (see  this  Journal,  1917,  370) 
was  adopted. 

The  Report  is  divided  into  three  parts,  dealing 
respectively  with — (I.)  Information  as  to  refractory 
materials  required  by  the  various  industries 
represented  at  the  conference.  (II.)  Laboratory 
facilities  for  research  work  on  refractories  in 
puhlic  institutions  in  Great  Britain  and  Ireland. 
(III.)  The  facilities  existing  in  this  country  for 
publishing  information  on  refractory  materials 
and  for  collecting  information  and  making  it 
generally  available. 

Part  i.  is  divided  into  seven  sections.  Section  1 
deals  with  general  requirements  in  regard  to:  («) 
Particulars  as  to  the  distribution,  resources,  and 
properties  of  raw  materials  in  Great  Britain  and 
Ireland,  India,  the  Dominions,  and  the  Colonies. 
(6)  The  investigation  of  certain  physical,  physico- 
chemical,  and  mechanical  properties  of  refractories 
under  service  conditions.  (<•)  Standardisation  of 
tests  and  formulation  of  specifications  in  each 
class  of  material.  (</)  A  study  of  the  properties 
of  all  refractories  and  metallic  oxides  associated 
with  them,  up  to  the  highest  attainable  tem- 
peratures, with  special  reference  to  their  physico- 
chemical  transformations,  (c)  Development  of 
micro-technology  as  applied  to  refractories.  (/) 
A  special  study  of  the  rarer  refractories. 

Section  2. — Iron  and  steel  industry,  (a)  Rate 
•materials.  (1)  A  comparative  investigation  of  the 
special  clays  and  other  special  raw  materials  used 
abroad,  or  formerly  imported  into  this  country, 
and  their  nearest  British  equivalent.  (2)  Com- 
plete analyses,  approximate  and  ultimate,  and 
mineralogical  description  of  the  principal  raw 
materials  available  in  this  country.     (8)   Influence 


of  impurities  on  the  inversion  temperatures  of 
the  principal  compounds  used  in  the  manu- 
facture of  refractory  products.  (4)  An  inquiry 
into  the  practicability  of  eliminating  lim. 
from  dolomite  with  a  view  to  manufacturing 
magnesite  bricks.  (5)  The  concentration,  purifica- 
tion, and  preparation  of  the  raw  material  for  the 
manufacture  of  chromite,  bauxite,  zircon ia,  and 
other  rare  refractory  materials,  (b)  RejracU 
products.  (1)  An  investigation  of  the  physico- 
chemical  changes  that  occur  during  the  manufac- 
ture and  subsequent  utilisation  under  service  con- 
ditions of  the  more  important  refractory  products. 

(2)  The  influence  of  texture,  bond,  and  previous 
thermal  history  of  the  principal  refractory  products 
on     their     durability     under     service     conditio! 

(3)  The  erosion  of  refractory  materials  by  rapidly 
moving  currents   of  liquid  steels  and   gases,     (1 
Physical    and    chemical    properties    of    the    lie 
important    refractory    products    at    various    tem- 
peratures, especially  at  the  highest   to  which  I! 
are   subjected    during   industrial   service.      (5)   S 
also  Section  3,  Clauses  ij  and  h.    (c)   Metallic  alloys. 
Reference  is  made  to  the  use  of  metallic   alloys 
whose  particular  properties  render  them  valuable 
as    refractory    materials.       The    use    of    alloys   nf 
silicon  and  iron  where  acid  liquors  are  contained 
or   transferred   is   firmly   established   in   practice, 
and   might   be  extended   if   their  properties  wt 
more  widely  known.     Certain  alloys  with  chromium 
as     a     dominant     constituent,     possessing     gnat 
mechanical  strength  and  retaining  the  high  d 

of  thermal  conductivity  that  characterises  the 
metals,  can  be  subjected  to  temperatures  in  the 
neighbourhood  of  1000'  C.  under  oxidising  con- 
ditions without  deterioration.  The  significanci 
of  this  can  hardly  be  over-estimated,  for  it  would 
only  be  necessary  for  a  comparatively  small  rise 
in  the  upper  limit  of  the  available  temperature 
range  to  be  achieved,  when  the  claims  of  counter- 
current  recuperation  as  opposed  to  reversible 
regenerators  or  stoves  for  smelting,  melting, 
and  reheating  by-product  coke-ovens,  gas-retorts, 
furnaces,  etc.,  would  have  to  be  seriously  con> 
sidered.  Certain  alloys  of  titanium  and  iron  are 
insoluble  in  molten  steel,  and  have  a  melting- 
point  certainly  higher  than  1600c  C.  and  probably 
near  1850°  C.  The  possibilities  of  titanium  alloys 
as  refractory  materials  are  thus  strongly  suggested. 
There  is  little  reason  to  doubt  that  an  investigation 
of  the  metallic  alloys  mentioned,  and  of  otheis 
that  might  suggest  themselves,  with  a  view  to 
determining  their  properties  as  refractory  materials. 
could  not  fail  to  furnish  results  not  only  of  limited 
application,  but  possibly  of  far-reaching  signifi- 
cance. 

Section  3. — Non-ferrous  metal  industry,     [a)  In 
the     copper     industry     research     is     particularly 
necessary   in   the   direction   of   securing    brickt 
or    other    forms    of    refractories — having    a    high 
resistance  to  the  cutting  action  of  copper  si 
the  question  of  brick   bottoms  for  reverberator) 
furnaces  used  in  copper  smelting  and  refining  al 
Deeds  attention.      (6)   In  the  aluminium  industrj 
there  are  needed: — (1)  Improved  refractory  in 
lating  material  in  reduction  furnaces.  (2)  Improve* 
bricks  for  use  in  furnaces  for  cabining  cok( 
Researches  relating  to  the  manufacture  of  carbon 
(graphitic   and   amorphous)   electrodes,    including 
the  construction  of  saggars  for  baking  electrod 
(c)    Refractories  for  retorts  used  in  zinc  distillation. 
(</)  Problems  connected  with  pluml.ago  and 
Crucible8.       (c)    Investigation  into  the  besl  material 

[or  Linings  of  pit-fired  type  furnaces  used  for 
(1)  Brass  and  alloys  at  about  U50°C.  (2) 
Cupro-nickel  and  similar  alloys  above  1100  C. 
(3)  Crmihle  melting  of  st  el.  (/)  Linings  tor  cok* 
gas.  and  oil-fired  tilting  furnaces  with  air  or  | 
under  pressure.  Effect  of  the  blast  on  refractor) 
linings. 
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Secliori  4. — The  gas  industry,  (a)  See  Section  2, 
Clauses  (a)  1,  2  and  3,  (6)  1  and  2,  and  (c).  The 
clauses  apply  to  the  gas  industry  also.  (6)  Study 
of  i  lay  for  jointing  purposes.  Influence  of  adding 
grog  to  cement  used  in  retort  settings.  (c) 
Relative  effects  of  oxidising  and  reducing  gases  on 

I  refractoriness,  and  on  after  expansion  and  con- 
traction,     (d)  The     influence     of     the     flue     dust 

|  carried  into  the  settings  with  the  furnace  gases, 
and  of  the  mineral  constituents  of  the  coal  car- 
bonised on  the  refractoriness  and  life  of  the 
material  employed.  (e)  Investigation  of  the 
effect  of  the  admixture  of  highly  silicious  rock, 
such  as  ganister  (raw  or  calcined),  on  the  working 
quality  of  fire-clay  goods.  (/)  Further  investiga- 
tion of  the  most  suitable  means  to  be  used  in  the 
manufacture  of  the  retorts  used  for  the  carbonisa- 
tion of  coal,  in  order  that  these  may  withstand 
temperature  fluctuations  to  which  they  are 
exposed,  owing  to  their  periodic  rilling  with  cold 
coal  when  at  high  temperature,  and  at  the  same 
time  render  them  impervious  to  the  passage  of 
gases,  (g)  Coke-oven  and  retort  linings  to  resist 
action     of     salt     vapours     and     steam,     (h)  The 

'  development  of  a  material  which  will  conduct  heat 
more  quickly  to  the  charge. 

Section  5. — The  chemical  industry.  The  industry 
requires  materials  to  withstand  both  acid  and 
alkali  gases  and  liquids  at  moderately  high  tem- 

:  peratures.  Effects  of  reducing  and  oxidising 
flames  must  be  studied.  Information  at  present 
is  in  the  hands  ot  users  and  not  manufacturers  of 
Tefractories.     There  is  no  uniformity  in  material 

i  at  present  available.  Enamels  to  resist  acids  and 
alkalis  and  which  will  transmit  heat  are  required 

I  in  the  fine  chemical  industry. 

Section  6. — The  glass  industry.  (1)  Study  con- 
ditions which  determine  corrosion,  dissolution, 
and  pitting  of  bricks,  blocks,  and  pots  in  glass 
furnaces.  Consider  especially  effect  of  com- 
position, texture,  and  impurities  (e.g.,  titanium 
oxide).    (2)   Investigation  with  regard  to  materials 

)  best  suited  for  glass  furnaces.  Substitutes  for 
some  of  the  best  grade  materials  at  present  used. 
f3)  Study  ot  protective  coating  and  washes. 
■(4)  Methods  of  puriiying  fire-clay.  (5)  Use  of 
non-cplcined  material,  such  as  stone  blocks.      (6) 

i  Study  of  possibilities  of  water-cooled  tanks.     (7) 

i  A  geological  research  in  all  measures  to  find  out 
•where  the  change  from  fresh -water  to  salt-water 

I  conditions  of   deposition  took  place.     (8)  A  geo- 

i  logical  research  in  the  Lancashire  coal  beds  for 
refractory  inaterials. 

Section  7. — The  pottery  industry.     The  firebricks 

I  employed  in  pottery  manufacture  for  oven,  muffle, 
and  kiln  building  are  covered  by  the  requirements 
indicated  for  the  other  industries.  Similar  remarks 
probably  obtain  for  the  bricks  used  in  frit-kiln 
bottoms,  for  they  are  required  to  withstand  the 
action  of  highly  corrosive  molten  lead  and  alkali 
silicates  and  borates.  The  saggar  question  is  an 
important  one,  since  saggars  require  a  high 
tenacity  and  high  temperature  crushing  strength, 
resistance  to  sudden  or  abrupt  changes  of   tem- 

!  perature,  and  they  must  also  be  free  from  im- 
purities which  are  liable  to  spurt.  The  question 
of  high-temperature  porcelains  will  be  taken  in 
hand  shortly,  and  this  will  require  much  more 
resistant  saggars  than  are  at  present  in  use. 
Study  of  porcelains  for  high  voltages,  or  having 
a  high  electrical  resistance  when  heated. 

Part    II.    deals    with    laboratory    facilities    for 

i  research  work  on  refractories  in  public  institutions 
in  Great  Britain  and  Ireland,  and  Part  III.  details 

1  the  facilities  existing  in  this  country  for  publishing 
information  on  refractory  materials  and  making  it 

■  generally  available.  In  this  connection  the  Com- 
mittee, having  given  consideration  to  the  present 
position  as  to  abstracts,  submitted  the  following 
Resolution  :— "  Resolved,    that    with    a    view    to 


rendering  the  work  hitherto  done  by  the  Ceramic 
Society  more  readily  useful,  the  Societies  and 
Institutions  represented  at  the  Conference  on 
Refractories  held  on  March  22nd,  1917,  co-operate 
in  the  preparation  of  a  complete  Index  with 
Abstracts  of  important  papers  on  Refractories, 
and  their  publication  in  a  form  that  will  render 
them  available  for  the  members  of  the  co-operating 
Societies." 


WOMEN  IN  CHEMICAL  INDUSTRIES. 

In  a  pamphlet  issued  by  the  Home  Office  and 
the  Board  of  Trade  on  the  employment  of  women 
in  chemical  industries,  it  is  stated  that  substitution 
of  women  for  men  has  taken  place  in  all  the 
principal  centres  of  the  industry  and  has  made 
appreciable  advance  both  in  direction  and  extent 
during  the  past  fourteen  months.  Owing  to  the 
heavy  nature  of  some  of  the  work  and  to  the  fact 
that  in  the  past  it  has  been  customary  for  the  same 
man  to  be  employed  on  different  kinds  of  work, 
some  too  heavy  for  women,  some  comparatively 
light  and  suitable  for  them,  a  certain  amount  of 
re-organisation  and  adaptation  is  necessary  in 
order  to  enable  women  to  be  successfully  brought 
in. 

The  following  is  a  list  of  the  processes  in  which 
women  have,  under  suitable  conditions,  already 
been  or  can  be  successfully  substituted  for  men. 
Processes  not  included  in  the  list  are  those  in  which 
inquiry  has  not  at  present  discovered  cases  of 
successful  substitution  : — 

Alkali  and  acid  manufacture. 

1.  Alkali. — Emptying  roll  sulphur  moulds.  No 
substitution  has  been  found  in  the  process  of 
alkali  manufacture  proper. 

2.  Acid. — Filling,  stoppering,  and  packing  car- 
boys. 

Manufacture  of  light  chemicals. 

1.  Filter  press  work. — Scraping  and  cleaning 
ordinary  filter  presses.  Manipulating  pump  or  valve 
regulating  the  flow  of  liquor.  Screwing-up,  empty- 
ing and  cleaning  gravity  filter  press.  Working 
hydraulic  press  ;  for  example,  for  compression  of 
guncotton  and  for  oil  extracting. 

Centrifugals  or  hydro  extractors. — Loading,  work- 
ing, and  emptying  centrifugals  (up  to  50-inch  cage 
diameter). 

Electro-chemical  processes. — Refining  and  separa- 
tion of  metals.  (The  adoption  of  women's  labour 
to  any  great  extent  in  this  department,  e.g.,  in 
copper  refining,  depends  on  the  size  of  the  cells 
and  on  the  use  of  lifting  tackle  when  the  anodes 
and  cathodes  are  too  heavy.*)  Feeding  cells  with 
solution.  Removing  deposit  of  precious  metals 
from  cells.  Fitting  cells  with  carbons  and  making 
plastic  parts  of  cells.     Making  cell  luting. 

Management  of  stills. — Supervision  of  water  dis- 
tillation  plant. 

Feeding  or  working  the  following  machines.- — (i.) 
Feeding  only  :  Disintegrator.  Mechanical  siever. 
Grinder.  Bucket  elevator.  Edge  runner.  (ii. ) 
Working  :  Band  saw.  Using  hand,  over-head, 
lifting  tackle  (for  moving  drums  up  to  1  ton  in 
weight). 

Laboratory  work — skilled  and  unskilled. 

Emptying  cooling  or  crystallising  tanks,  t     (Use 

•  The  Factory  Inspect -n  consider  that  women  could  satisfac- 
torily be  employed  to  a  greater  exteat  than  has  been  yet 
attempted  on  the  management  of  cells. 

t  (i.)  Womem  hare  been  found  employed  on  coolers  (or  crystal- 
lising tanks)  5  feet  6  inches  deep.  Two  women  emptied  and  one 
carried  away.  A  strong  type  of  woman  is  essential.  One  cooler 
oontaining  over  two  tons  of  material  would  be  emptied  daily. 
Women  have  been  employed  on  borax  coolers  for  years  and  are 
considered  satisfactory. 

(ii  )  It  is  desired  to  call  the  attention  of  employers  to  the 
possibility  of  employing  women  on  the  analogous  operation  ol 
emptying  sulphu»-  tanks  in  the  Chance  recovery  process— in  which 
the  work  is  certainly  less  arduous  than  that  involved  in  the 
above  case. 
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of  lighter  picks  and  shallower  coolers  desirable.) 
Breaking  up  solid  crystals  [except  large  blocks 
requiring  the  use  of  a  heavy  pick  ot  crowbar). 
Drying-cupboard  work,  (i.j  Conveying  drying 
shelves  or  solids.  (ii.)  Spreading  ont  and  raking 
over  solids.  Emptying  subliming  chambers, 
ting  blue  beds  in  whit.'  lead  works.  (Per- 
formed in  some  factories  prior  to  the  war.) 
Feeding  and  supervision  of  small  boiling  pans, 
and  of  reaction  vessels.  Supervision  of  evapo- 
rating tanks.  Washing  crystals  in  fine  ohftiriwal 
works.  Siphoning  liquors  into  crystallising  tanks. 
Drj  packing  generally.  Wet  packing.  Soldering 
tins  and  tin-paper  linings  of  cases.  Weighing  and 
packing  copper  ingots.  Storekeeping.  Checking 
for  dispatch. 

General  labouring  work. 

Unloading  boats  end  trucks  of  slack.  coal, 
coke,  fire-bricks,  timber,  sand,  and  drain  pipes. 
Loading  barges  with  coal,  etc.,  and  (rinks  with 
sacks.  Filling  and  wheeling  barrows  (loads  up  to 
14  to  2  cwt.,  including  barrow).  Wheeling  carboys 
of  acids.  Washing*,  rolling,  and  painting  iron 
drums.  Bagging  coke,  chemical  manure,  etc. 
(.'leaning  and  oinpt  ying  evaporating  tanks.  General 
cleaning  operations.  Trimming  coal  for  furnaces, 
and  levelling  ashes.  Washing  bogies.  Breaking 
up  ]>\  rites.    Carting. 

The  greater  part  of  the  operations  performed 
require  no  special  training  or  skill  apart  from 
careful  instruction  at  the  works  in  methods  of 
tackling  and  of  systematically  arranging  the  work. 
Practii  e  in  hard  manual  labour  and  strict  intelligent 
attention  to  instructions  are  ehietly  necessary. 
In  certain  exceptional  operations — for  example, 
management  of  vacuum  stills — long  experience 
appears  requisite  for  rapid  appreciation  and 
successful  control  of  different  combinations  of 
causes  which  may  affect  the  work,  and  whi<  h  it  is 
said  to  be  almost  impossible  to  schedule  for  the 
guidance  of  the  new  worker. 

Women  of  strong  physique  are  required  for 
much  ot  the  work  and  intelligent  women  of  a 
superior  type  for  that  which  is  more  responsible. 
A  careful  selection  of  workers,  with  reference 
to  the  particular  class  of  operation,  is  the  primary 
condition  of  successful  substitution.  It  is  not 
anticipated  that  there  will  be  any  difficulty  in 
securing  the  right  typo  of  worker  if  suitable 
arrangements  are  made  and  adequate  remunera- 
tion is  i  iffered. 

In  certain  branches,  the  necessity  of  carrying 
on  the  work  continuously  makes  the  introduction 
of  women  dependent  on  some  relaxation  of  the  law  . 
Applical  ions  for  such  relaxations  will  be  favourably 


considered  by  the  Borne  Office  where  they  are 
needed  to  facilitate  production  of  supplies  for  the 
Crown,  or  to  enable  othew  work  required  in  the 
national  interest  ('.</..  manufacture  tor  export)  to 
be  carried  out.  The  attention  of  employers  is 
particularly  directed  to  the  arrangement  found 
in  certain  parts  of  the  country  of  working  in 
eight-hour  shifts,  which  appears  specially  suited 
for  Introduction  of  women's  servi  es. 

Special  arrangements  of  a  simple  and  practical 
character  are  necessary  to  render  the  heavier  and 
more  dangerous  work  suitable  for  women.  \  good 
example  of  labour-saving  arrangement-  in  can» 
nection  with  the  loading  and  unloading  of  trucks 
is  the  erection  of  rough  platforms  with  access  by 

planks  on  a  gentle  incline,  which  have  i n  found 

re.it  service.  Other  mechanical  appliances, 
such  as  arrangements  for  "  blowing  over  "  liquors 
instead  of  carrying  by  hand:  introduction  of 
lifting  tackle  where  heavy  plates,  etc.,  have  to  bo 
lifted  and  of  lighter  implements  (barrows,  pulli 
spade-,  etc.);  and  the  provision  of  suitable  pro- 
tective clothing  for  wet,  dangerous,  and  dirty 
processes,  have  facilitated  introduction  of  women. 


Correspondence. 


Sir, 

I  ha\e   read   with  interest   Mr.   McL-.-llan' 
on  "  Boiler  Corrosion  "  (this  J..  1017.  pp.  tit. ■:'■     8561 
and  1  think  that  in  the  addendum  he  ha.- 
that  the  corrosion  was  due  to  electrolytic  action. 
Nitrogen,  in  apparatus  with  rubber  connections, 
more  satisfactory  than  hydrogen. 

'A    layer    of    oil    is    useless    for    preventing    the 
transmission   of   the  gases  of  the  air.     This   i. 
though    mentioned    by    two   speakers    in    the   dis- 
cussion, is  not  well  known.      I  found  some  time 
that   the  absorption  of  oxygen  from  air  by  wat-t 
under  relatively   thick   layers  of  various  oils  was 
considerable.        Oniewosz     and     Walfisi-z     (Zeito, 
physik.  ('hem..   1,  70)  found  that   "  the  coefficient 
for  the  absorption  of  oxygen  and  many  ot  I 
by  petroleum  is  much  higher  than  that  for  water. 
The  authors  consider  it  illusory  therefore  !•■  ti 
protect  liquids  from  oxidation  by  covering  them 
with  a   layer  of  petroleum."      (Abstract.;   this  J., 


1888, 


The  petroleum  layer  is  a  weak  point 


in  Ramsay  and    Homfiay's  method  for  the  deter- 
mination of  dissolved  oxygen  (this  J..  1901.  1071). 


Aug. ::  I,  1917. 


yours,  et< 


J.  II.  Costs. 
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him 'nl,  as  a  drying  agent.     A.  T. 

Md'horson.      J.    Anier.    ('hem.    Soc.     1017.    39, 

1317     1319. 
Aik  containing  a  known  amount  of  water  vapour 
was  aspirated  over  a   long  column  of  anhydi 
i  dar  calcium  chloride  and  the  residual  moisture 
i]  bed  and  u  eighed  In  •  ippered  phos- 

phorus pentoxide  tube.  The  i  alchun  chloride  had 
been  previously  dried  at  260° — 275°  C.  in  a  i  tu  i  ent 
of   air   dried   over    |  IS   pentoxide.      A   tube 


100  cm.  long  and  2  cm.  diam.,  filled  with  the  dry 
calcium  chloride  and  kept  a(  25    ('..  removed  at  ■, 
i.i;  id  rate  (9  lit  res  per  hr.)  the  \\  hole  of  the 
able   moisture   from   a    fairly   large    volume 
(In  litres)  saturated  with  water  -  25    C 

The  amount  of  air  that  may  1  e  di .  ■  inium 

efficient-}  decreases  as  the  rale  of  pi 
but  not  in  the  same  propoi  tion.  the  rate  at  23  litM 

about   half  as  great  as  at   5  litres  pel 
Experiments  showed  that  the  effii  iencv  o 
chloride  drying  tube  depends  upon  tie 

te  of  flow  rather  than  on  the  amonw 


Vol.  XXXVI.,  No.  17.] 


Cl.  IL\.— FUEL;   GAS;    MINERAL  OILS  AND  WAXES. 


955 


of  moisture  in  the  gas,  and  that  granular  calcium 
chloride  when  absolutely  dry  will  remove  every 
trace  of  moisture  from  a  gas  passed  over  a  suffici- 
ently long  column  of  it. — J.  H.  P. 

Patents. 

Refrigeration  :    Process  of  mechanical  .     J.  ('. 

Bertsch,  Edgewood  Park.  Pa..  U.S.A.  Eng. 
Pat.  101.514,  Sept,  13,  1910.  (Appl.  No.  13,015 
of  1910.)     Under  Int.  Conv.,  Sept.  17,  1915. 

The  working  liquid  used  has  a  higher  specific 
gravity  but  a  lower  boiling  point  than  water,  as 
for  example  carbon  tetrachloride.  It  is  sprayed 
into  the  refrigerating  chamber,  evaporated,  and  the 
vapour  withdrawn  by  a  vacuum  pump  and  com- 
pressed. The  compressed  vapour  is  delivered 
into  a  condenser  below  the  level  of  the  condensed 
liquid.  The  condensed  liquid  is  sealed  by  a  layer 
of  water,  or  water  and  glycerin,  which  also  serves 
;.s  a  lubricant.  The  cemdenser  is  open  to  the 
atmosphere  and  is  provided  with  a  coil  through 
which  water  is  passed  to  carry  away  the  hea*  of 
condensation,  and  with  an  overflow  by  which  the 
sealing  water  can  pass  to  the  compressor  to  serve 
as  a  lubricant.  The  liquid  to  be  cooled  is  passed 
through  a  coil  in  the  evaporator  chamber. 

— W.  H.  C. 


Separators  ;    Magnetic 


O.  C.  Jones,  Maid- 


stone.    Eng.  Pat.  107.284.     (Appl.  Nos.  11,004, 
Aug.  5,  and  15,643,  Nov.  2,  1916.) 

Two  or  more  permanent  or  electro  magnets  are 
provided  with  pole  pieces  and  so  arranged  that  a 
narrow  tunnel-like  passage  is  left  between  the  pole 
pieces  through  which  the  material  to  be  treated 
is  passed  from  a  non-magnetic  duct.  The  appara- 
tus is  intended  primarily  for  separating  particles 
of  iron  from  semi-liquids  such  as  paper  pulp, 
potters'  slip,  etc.,  but  may  also  be  used  with 
granular  or  finely-divided  materials.- — W.  H.  C. 


Furnaces ;     Beating 


Stein   and    Atkinson, 


Furnaces  ;    Gas-fired 


I.  Hall.  Birmingham. 


Eng.  Pat.  107,870,  Sept.  20,  1916.      (Appl.  No. 
13,318  of  1910.) 

In  a  gas-fired  furnace  using  air  under  pressure, 
he  gas  and  air  are  supplied  to  the  burners  from 
separate  distributing  chambers,  and  the  nozzles 
:>r  burner  caps  (see  Eng.  Pat.  12.695  of  1915) 
vhich  deliver  the  mixture  of  gas  and  air  tangenti- 
illy  into  the  combustion  chamber,  have  conical 
nouths  and  are  arranged  just  outside  the  apertures, 
1(0  that  the  gaseous  mixture  will  induce  a  current 
>f  secondarv  air  into  the  openings. — W.  H.  C. 

iteam  and  gas  superheaters,  heating  and  cooling 
appliances.  E.  E.  Tasker,  Brentwood.  Eng. 
Pat.  107,821,  Julv  14,  1916.  (Appl.  No.  9923 
of  1910.) 

"he  ends  of  the  superheater  pipes  are  connected 
kith  the  steam-chests  by  means  of  conical  plugs 
;  nd  seats.  The  ends  of  the  pipes  are  provided  with 
langes  over  which  a  collar  fits.  The  joints  are 
ightened  by  nuts  and  studs  which  pass  through 
he  collars.— W.  II.  C. 


Ltd.,  and  J.  S.  Atkinson,  London,  and  Kayser, 
Ellison  and  Co.,  Ltd.,  and  C.  W.  Kayser,  Shef-   ! 
field.     Eng.  Pat,  107,332,  Nov.  18,  1916.     (Appl. 
No.  16,550  of  1916.) 

The  furnace  is  furnished  with  two  sets  of  flame 
inlets  and  outlets,  which  have  separate  regulators 
in  order  that  the  rate  at  which  the  material  is 
heated  or  cooled  may  be  varied  at  will.  A 
recuperator  is  provided  below  the  furnace  in  which 
the  air  and/or  gas  flow  vertically  upwards  through 
■miali  passages  and  the  heating  agent  flows  hori- 
zontally through  relatively  wide  passages. 

— W.  H   C. 


Cleansing  carious  materials  or  objects  for  domestic- 

and  industrial  purposes  ;    Process  for  .     O- 

Rohm,      Darmstadt,      Germany.      Eng.      Pat" 
107.191,    May    18,    1910.     (Appl.    No.    7094    of 
1916.)     Under  Int.  Conv.,  Apr.   13,   1915.      Ad- 
dition to  Eng.  Pat,  2151  of  1915  (this  J.,   1015 
1204). 

I  An  aqueous  liquid  prepared  by  adding  pancreatic 
or  tryptic  enzymes  to  water,  approximately  in  the 
proportion  of  0-5 — 1  grm.  of  pancreatin' to  100 
litres  of  water,  is  employed  for  cleansing  furniture, 
fittings,  bottles,  and  utensils  other  than  textile 
articles. — J.  E.  B. 

Condensers  for  refrigerating  machines.  B.  S. 
McClellan,  Chicago,  U.S.A.  Eng.  Pat,  108,196 
July    27,    1916.      (Appl.    No.    10,623    of    1916.) 

See  U.S.  Pat.  l,201,208of  1916  ;  this  J.,  1916, 1206. 

Apparatus  for  harvesting  the  constituents  of  wood 
and  vegetable  substances,  distilling  ami  purifying 
them.     U.S.  Pat.    1.231,247.     See  V. 

Appliances  for  ascertaining  the  hardness    of  me'ah. 
and  other  solid  materials.      Ene.  Pat.   107,685 
See  XXIII. 
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Mine  gases  and   industrial  gases  ;    Limits  of  com- 
plete inflaminabilitu  of  mixtures  of with  air- 

G   A.  Burrell  and  A.  W.  Gauger.     LT.S.  Bureau 
of  Mines  Tech.  Paper  No.  150.    1917.     1 1  pages. 

The  report  summarises  the  results  of  experiments 
to  determine  the  above  limits,  dealing  with  gasoline 
vapour,  ethane,  methane,  natural  gas,  acetylene, 
illuminating  gas,  blast-furnace  gas,  and  hydrogen. 
Flame  is  said  to  be  self-propagated  through  a 
mixture  when  enough  of  the  combustible  gas  is 
present  to  permit  combustion  to  spread  through 
the  mixture  from  any  given  point  of  ignition, 
the  propagation  of  flame  then  taking  place  from 
layer  to  layer  without  the  continued  presence  of 
the  igniting  source  of  heat.  The  limits  are  slightly 
affected  by  varying  conditions,  being  lower  when 
ignition  occurs  from  the  bottom  than  when  it 
occurs  from  the  top.  The  limits  of  complete 
inflammability  arf  shown  by  the  following  percent- 
ages of  the  particular  gas  in  air.  Gasoline  vapour, 
1-5  to  6  ;  ethane,  2-5  to  5  ;  methane,  5-5  to  14-5  ; 
natural  gas,  5  to  12  ;  acetylene,  3  to  73  ;  illumin- 
ating gas,  7  to  21  ;  hydrogen,  10  to  66  ;  carbon 
monoxide,  15  to  73  ;  blast-furnace  gas,  36  to  65. 
Variations  in  pressure  and  temperature  affect  the 
above  figures  only  very  slightly.  With  reference  to 
the  use  of  oxygen,  the  low  limits  of  inflammability 
are  apparently  not  much  affected  thereby,  but  in 
the  case  of  methane  the  higher  limit  was  raised  from 
14-5  to  45  %,  and  presumably  the  upper  limits  with 
other  gases  would  be  similarly  affected.  Details  of 
tests  on  blast-furnace  gas  are  given,  and  typical 
analyses  of  such  gases  from  various  types  of  fur- 
naces. In  general,  the  lower  limit  for  blast  - 
furnace  gas  varies  with  the  amount  of  combustibles 
present  in  the  gas  from  36  to  57%.  The  upper 
limit  is,  however,  approximately  05%  of  gas  foi 
all  cases. — J.  E.  C. 


Lubricating  oils  ;   The  testing  of .     II.  K.  Moore 

and    G.    A.    Richter.     filet'    and    Chem.     Eng., 
1917,   16,  092—601. 
An   apparatus  has  1 a  devised  to  measure  rela- 
tively the  durability  and  also  the  interna]  friction 
or  ••power  consumption"  of  the  oil.     H  consists 
essentially   of  .i   conical   bearing,   with  a    vert 
angle  of  30  .  rotating  in  a  conii  al  slei  re,  tl 
being  long  enough  to  take  i  om  s  of  different  sizes 
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The  desired  pressure  is  maintained  by  a  sus- 
pended weight  of  100  lb.  acting  on  the  shaft.  The 
conical  si. -eve  is  jacketed  to  maintain  any  desired 
temperature  at  the  bearing  surface.  The  revolving 
cone  is  furnished  with  a  spiral  feeding  groove  to 
bring  the  oil  to  the  bearing  surface,  the  oil  t  ravelling 
through  tli>-  hollow  shaft  to  a  small  oil  pump  which 
returns  it  to  the  bearing  surface.  The  shaft  i, 
rotated  at  80  revs,  per  minute  bj  am. .lor  through 
a  gear  drive,  and  the  power  consumption  is  mea- 
sured by  an  ammeter  and  voltmeter.  Knowing 
the  efficiency  of  the  motor,  the  results  obtained  are 
strictly  comparable.  Where  the  power  consump- 
tion is  the  determining  factor,  the  input  in  waits 
is  plotted  against  time,  and  the  durability  " 
of  the  oil  may  thus  be  studied.  In  another 
method  of  testing,  the  oil  pump  is  not  used, 
and  the  oil  is  dropped  on  the  hearing  as 
required  to  keep  the  power  input  below  a 
predetermined  limit,  I  he-  amount  of  <:il  required 
per  hour  being  thus  obtained;  or  the  lower  end 
of  the  groove  may  be  plugged,  and  :>  c.c.  of  oil 

added  to  the  bearing,  the  power  input  being 
recorded  each  minute.  The  machine  is  allowed 
to  run  until  a  maximum  allowable  power  input 
is  reached  and  the  power  is  plotted  against  time. 
In  one  series  of  experiments  the  amperage  of  the 
motor  was  allowed  to  reach  3-1,  the  voltage  being 
kept  constant  at  120,  and  at  the  end  of  each  run 
the  hearing  was  cooled  to  the  starting  temperature 
of  20°  C.  before  beginning  another  run.  It  has  been 
noted  that  the  oil  which  "stands  up  "  for  the  longest, 
period  of  time  without  exceeding  the  allowable 
power  consumption,  requires  a  comparatively 
higher  power  input  during  that  time  than  other 
oils  which  reach  the  predetermined  maximum  in 
shorter  time.  The  cost  of  the  lubricant  and  power 
must  be  considered  in  selecting  the  most  economical 
oil,  and  the  most  economical  is  not  necessarily 
the  most  suitable,  as  the  bearing  temperature, 
gumming,  and  cold  test  must  also  be  considered. 

— B.  N. 

Unsaturated   organic   compounds;   Action   of  anhy- 
drous  aluminium   chloride   on .     II.    \V .    ('. 

Gangloff  and  W.  E.  Henderson.     J.  Ainer.  Chem. 
Soc,     1917,     39,     1420—1427. 

Dry  aluminium  chloride  absorbs  gaseous  unsatur- 
ated hydrocarbons  very  slowly,  but  in  solution  the 
combination  is  much  more  rapid.  Acetylene 
passed  into  a  solution  of  aluminium  chloride 
in  ahsoluto  ethyl  alcohol  yielded  a  light 
yellow,  granular,  very  hygroscopic  product, 
AlUlj.C.H.^C.UjOH,  which  decomposed  very 
readily  on  standing.  Using  purified  methyl 
alcohol  as  solvent  a  similar  product  was 
obtained.  AlCl„CtHs.CH,OH.H,0.  Ethylene  gave 
A1C1„C,H„2C,H,0:H  with  ethyl  alcohol  as  solvent 
and  with  methyl  alcohol  A101„Can„CH,OH,II,( ». 
■y-Butylene  with  methyl  alcohol  as  solvent  gave  a 
product  AlCl,(CH,)tC  :  CH„2CH,OH,H,0.  fi-Iso- 
amylene  (b.pt.  30* — 38°)  when  treated  with  dry 
aluminium  chloride  gave  a  series  of  yellow  to  rod 
to  sienna  coloured  tars  as  the  amount  of  chloride 
was  increased.  The  tars  on  fractionation  from 
solution  in  alcohol  produced  carhinols,  principally 
trimethylcarbinol.  In  alcoholic  solution  a 
crystallino  product.  A1C1„C,H,0,CH,OH,  was 
obtained.  l'hcnylethylenr  gave  two  products 
one  of  which  is  AK'l  ,.(',11 ,.('!!:  ('][,  In  this 
instance  water  or  alcohol  of  crystallisation 
appears  to  be  unnecessary  for  the  formation 
of  a  crystalline  body.  On  standing  loosely 
stoppered  for  six  months  it  lost  its  crystalline 
character  and  became  oily.     The  oil  proved  to  he 

fl.l01„2C,H,.0H  :  ('11,211.0.  Oleic  acid  mixed 
with  aluminium  chloride  in  methyl  alcohol  gave  a 

crj  stalline  mass  like  brows  sugar  which  on  anal;  sis 
was  found  to  be  IA1C1„C„H„C00H.  Fumaric 
acid  used  in  varying  amounts  gave  AlCl„Ctfi40« 


in  every  ease.  Furfuraldehyde  with  a  methyl 
ahohol  solution  of  aluminium  chloride  pro- 
duced \]('l,.(',IIlO,(,lI3oiI.  Benzaldchyde  gave 
AlCl„C,H6CHO,CH,OH.  Alhjl     alcohol      gave 

A1C1„C,H,0,CH,0H.  Anhydrous  ferric  chloride 
gave,  similar  reactions  to  aluminium  chloride  hut 
they  were  less  vigorous  and  not  so  complete.  In 
the  preparation  of  benzophenono  front  benzoyl 
chloride  and  benzene,  aluminium  chloride  gave  a 
yield  of  70 — 71%  as  against  00 — 02°,',  obtained 
with  ferric  chloride  and  28 — 32  %  with  zinc 
chloride.  All  the  compounds  of  aluminium 
chloride  described  above  are  crystalline  and  are 
mostly  unstable.  They  have  no  definite  melting 
points,  dissociation  occurring  before  fusion.  The 
possibility  of  compounds  of  aluminium  chlorids 
with  unsaturated  hydrocarbons  lain';  fc 
m  the  treatment  of  petroleum  is  const. i 
(See  also  this  J.,   1916,  017.) — J.  H.  P. 


PATENTS. 


Fintl  ;   An  improved 


I!.  Illemann,  Glasgow, 


Kng.  I'at.  107,344,  Jan.  2,  1917.  (Appl.  No.  25 
of   1917.) 

An  improved  fuel  is  composed  of  bitumen  or  pitch, 
an  argillaceous  substam  e.  and  a  carbonaceous  sub- 
stance.  The  argillaceous  substance  is  made  fluid  bj 
addition  of  water,  and  poured  into  the  moll 
pitch.  The  carbonaceous  matter  is  then  incorjior- 
atccl,  and  the  mass  pressed  into  blocks. — J.  E.  ('. 

Mine  rcasle  ;     Utilisation  of  by  means  of  the 

heat  of  waste  fields.  W.  Ostwald,  Grosshothcn. 
Saxony.  Kng.  Pat.  107,440,  July  25,  1910. 
(Appl.  No.  10,402  of  1916.) 

In  dealing  with  rubbish  heaps  from  collieries,  oil 
shales,  etc.,  solutions  of  chlorides  such  as  sodium 
chloride  are  introduced  to  the  burning  heap  through 
a  series  of  tubes  to  convert  the  combined  nitre 
into   ammonium   chloride,   and  another   series   c.i 
tubes    is    inserted   for    carrying   off    the   result  i 
products.     Separate     cooling     elements     may    be 
embedded  in  the  portion  of  the  waste  heap  bei 
worked  at  any  time,  to  reduce  the  temperature  and 
avoid  the  formation  of  slag. — J.  E.  C. 

Coke  ovens  ;     Regenerative  .      A.  G.  Bloxam. 

London.  From  E.  Coppee  et  C'ie.,  Brussels 
Eng.  Pat.  107,879,  Sept.  23,  1916.  (Appl.  No. 
13,640  of  1916.) 

An  installation  of  regenerative  coke  ovens,  adap< 
to  be  heated  by  poor  or  rich  gas.  is  provided  with 
regenerators  arranged  longitudinally  with  relation 
to  the  battery,  and  in  two  rows  of  sub-sect  i 
fitted   end   to   end.      One   row   at   any   particular 
period  is  receiving  hot  spent  products  of  combus- 
tion, the  other  row  at  this  same  period  being  80 
arranged  that  one-half  of  the  chambers  is  heating 
the  poor  gas  and  the  other  half  is  heating  the  ■ 
The  sub-sections  dealing   with   gas  are  connected 
to  a  common  hot.  gas  flue,  and  the  air  sections  to 
a  common  hot  air  flue  respectively,  whilst  these 
two  flues  deliver  their  products  to  the  baso  of  tin- 
vertical   flues   of   the   oven   proper.     Tho   division 
into  sub-sections  allows  better  control  of  tempi 
ture  in  each  section,  and  the  use  of  a  common  flu« 
secures    a   more    uniform    temperature   alone   the 
whole    battery,    whilst    an   individual   sub-section 
may  be  repaired  without  stopping  the  whole  plant. 

—J.  E.G. 


Vertical    [gas]    retorts;     Heating   of 


P.    Q. 


Strassmami,  Crefeld-Linn,  Germany.      Kn 
](>7.3ti.s.  Sept.   15,   1910.     (Appl.  No.    13,0 
1916.) 

A  vertical  retort  adapted  for  continuous  working 
is  divided  into  three   zones.      Gas  and  air  a 
into  flues  round  the  central  portion  of  the 
constituting     the.     main     healing     chamber.     Tho 
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heated  products  of  combustion  rise  vertieally 
through  flues  surrounding  the  upper  or  pre- 
liminary distillation  chamber,  the  heat  of  which 
gradually  decreases  towards  the  top.  The  lower 
section  is  surrounded  by  air-  or  water-cooled 
passages  and  constitutes  a  coke-cooling  chamber. 
The  air  for  combustion  is  preheated  by  the  heating 
gases  and  the  products  of  combustion. — J.  E.  C. 

Carburetting  air  to  form  a  gaseous  fuel  for  internal 
combustion  engines.  C.  M.  Dyer,  Hawthorn, 
Victoria,  Australia.  Eng.  Pat.  107,357,  Feb. 
20,  1917.     (Appl.  No.  2793  of  1917.) 

Ax  atomising  device  for  carburetting  air  comprises 
a  jacketed  tapering  casing  with  a  number  of 
gauze  screens  graduated  in  fineness  of  mesh  from 
the  inlet  to  the  outlet.  An  auxiliary  air  admission 
device  is  fitted  to  the  upper  part  of  the  casing, 
and  a  cylindrical  or  dome-shaped  screen  of  gauze 
is  placed  over  the  inlet. — J.  E.  C. 

Gas    producers.     The    Tyne    Glass    Works,    Ltd., 
Gateshead,  and  A.  B.  Roxburgh.  Monksheaton. 
.  Pat.  107,525,  Nov.  24.    1916.      (Appl.  No. 
10,864  of  1916.) 

The  stepped  grate  of  a  gas  producer  is  composed  of 
fluted  or  grooved  bars  adapted  to  be  rotated  on 
l  their  axes.  Water  is  conveyed  to  the  grooves,  and 
each  bar  may  be  withdrawn  without  interfering 
with  the  remainder. — J.  E.  C. 

Eng.    Pat. 


Liquids  ;    Treatment  of 


u-itk  gases.      [Produc- 


i  Gas    producers.     A.    Sahlin,    London.      Eng.    Pa 
107,561,  Apr.  12,  1917.     (Appl.  No.  5160  of  1917 

In  a  gas  producer  having  a  central  tuyere,  means 
are  provided  for  varying  the  area  of  one  or  more 
of  the  blast  apertures  to  regulate  the  relative  rate 
•of  combustion  in  the  different  zones  of  the  fuel 
■bed.  Such  means  may  be  operated  during  the 
working  of  the  producer  without  affecting  the 
wind  pressure  in  the  wind  box  behind  the  blast 
apertures. — J.  E.  C. 

Gas  producers.     D.    Moffat.    Wishaw.     Eng.    Pat. 
107,567,  May  7,  1917.      (Appl.  No.  6485  of  1917.) 

In  connection  with  a  gas  producer,  a  pair  of  pivoted 
dampers  with  interlocking  edges  is  provided  within 
I  the  gas  outlet  passage,  along  with  lever  mechanism 
for  operating  the  dampers  from  the  outside. 

—J.  E.  C. 

Heavy   hydrocarbons  ;     Method   of  converting   

into  light  hydrocarbons  or  hydrocarbon  gases. 
F.  B.  Dehn,  London.  From  Synthetic  Hydro- 
carbon Company,  Pittsburg,  U.S.A.  Eng."  Pat. 
17,822,     Dec.    22,     1915. 

The  heavy  hydrocarbons  are  cracked  by  being 
"passed  into  a  tube  suitably  heated,  e.g.,  by  electrical 
means,  and  containing  at  the  top  a  small  quantity 
■of  refractory  rilling  material,  such  as  steel  balls. 
The  gaseous  products  are  drawn  off  by  means  of 
a  suction  pump  through  suitable  condensing 
apparatus  and  the  condensed  liquid  collected,  the 
gases  being  passed  into  a  gas-holder.  The  pressure 
should  be  below  f  atmos.  (absolute),  the  best 
yields  being  obtained  below  4  lb.  pressure.  It  is 
claimed  that,  by  controlling  the  various  factors, 
i.e.,  rate  of  feed,  temperature,  and  pressure,  certain 
compounds,  e.g.,  benzene,  toluene,  ethylene,  etc., 
■  can  be  caused  to  predominate  in  the  reaction 
[products.  Also,  as  the  gases  are  immediately 
drawn  off  from  the  cracking  tube,  polymerisation 
and  the  formation  of  undesired  products  is  pre- 
sented. (Reference  is  directed,  in  pursuance  of 
[Sect.  8,  Sub-sect.  2,  of  the  Patents  and  Designs 
'Act,  1907,  to  Eng.  Pats.  9162,  9163,  and  13,100  of 
1915.)— L.  A.  C. 


tion  of  motor  fuel.]  C.  F.  Killar.  London.  Eng. 
Pat.  107.217,  May  19,  1916.  (Appl.  No.  7173 
of  1916.) 

To  obtain  products  suitable  for  use  in  internal 
combustion  engines,  a  liquid  hydrocarbon  oil  is 
sprayed  in  an  atomised  condition  into  a  vessel 
filled  with  a  gaseous  hydrocarbon,  e.g.,  acetyl,  i  e. 
To  prevent  subsequent  separation,  a  small  quant  it  v 
of  ether,  acetone,  or  alcohol  is  previously  added 
to  the  liquid  hydrocarbon. — W.  H.  C. 

Liquid  fuels.  G.  E.  Hevl,  London.  Eng.  Pat. 
107.454,  July  31,  1916.  (Appl.  No.  10/7S1  of 
1916.) 

Middle  oil  from  coal  tar,  distilling  from  170°  C.  to 
230°  C.,is  redistilled  at  a  lower  temperature, and  a 
portion  collected  having  a  flash  point  up  to  about 
35°  C.  The  middle  oil  is  previously  neutralised, 
washed,  and  freed  from  naphthalene.  By  continuing 
the  distillation,  an  oil  with  a  flash  point  of  38°  to 
49°  C.  is  obtained  and  the  latter  oil  may  be  washed 
with  sulphuric  acid  to  decolorise  it. — J.  E.  C. 

Coke-ovens  or  other  ovens,  furnaces,  or  the  like ; 
Apparatus  for  manipulating  the  doors  of  by- 
product   .     E.     Blvthe     and     C.     Armitage, 

Dewsbury.  Eng.  Pat".  108,230,  Sept.  27,  1916. 
(Appl.  No.  13,728  of  1916.) 

Coke  ;  Method  of  improving  — —  as  heating  medium 
for  stoves  and  the  lilce.  Srhollkohlen-Ges.  m.b.H., 
Assignees  of  E.  and  A.  Schollenbruch,  Diissel- 
dorf,  Germany.  Eng.  Pat.  100,968.  July  24, 
1916.  (Appl.  No.  10,425  of  1916.)  Under  Int. 
Conv.,  July  22,  1915. 

See  Ger.  Pat.  291,568  of  1915  ;  this  J.,  1916,  827. 


Coke  ;  Method  of  improving  - 


■  as  fuel  for  stoves, 


hearths,  and  the  like  by  filling  up  the  pores  thereof. 
A.  Schollenbruch,  Diisseldorf,  Germany.  U.S. 
Pat.  1,233,611,  July  17,  1917.  Date  of  appl., 
Nov.  11,  1916. 

See  Ger.  Pat.  291,568  of  1915  ;  this  J.,  1910,  827. 

Peat  gasification.  T.  Rigby,  Dumfries,  Assignor 
to  Wetcarbonizing,  Ltd.,  London.  U.S.  Pat. 
1,233,606,  July  17,1917. Dateof  appl., Aug.ll, 1914. 

See  Eng.  Pat.  16,918  of  1914  ;  this  J.,  1915,  860. 


Mineral  oils  ;  Process  of  treating  ■ 


.  G.  Petroff, 
Petrograd,  Assignor  to  Twitchell  Process  Co., 
Cincinnati,  Ohio.  U.S.  Pat.  1,233,700,  July  17, 
1917.     Date  of  appl.,  Sept.  10,  1915. 

See  Ft.  Pat.  448,207  of  1912  ;  this  J.,  1913,  415. 

Gas-fired   furnaces.     Eng.    Pat.    107,876.     See    I. 

Production  of  hydrogen,  pure  Glauber  salts,  and  a 
gas-purifying  mass  from  iron  scrap  and  bisulphale 
of  soda.     Emj  Pat.  107,807.^   See  VII. 

Gas  filters  [for  gas  analysing  apparatus].     Eng.  Pat. 
104,880.     See  XXIII. 

Gas   testing   apparatus.     Eng.    Pat.    107,811.     See 
XXIII 


UB.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Marble  lamp  for  exposing  [dyed]  patterns.     Gans- 
windt.     See  VI. 
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Cl.  III.— TAR  AND  TAR  PRODDCTS. 


[Sep;.  15,  1917. 


Patkxts. 
Coal,  shales,  lignites,  and  other  similar  materials  ; 
Method  of  and  apparatus  for  extracting  volatiles 

from .     ('.    C.    Bussey,    Brooklyn,    U.S.A. 

Eng.  Pat.   107,824,  .lulv  17.   1916.      (Appl.  No. 

io.oo:f  of  i9ii;. ) 

See  Q.S.  Pats.  1,191,869  and  1,191,870  of  L916  ; 
this  .1..  1916,  919.  The  heating  gases  are  produced 
by  horning  the  carbonaceous  malt-rial  from  which 
the  volatile  substances  have  been  extracted. 

Beating  furnaces.      Bng.  Pat.  107,332.     Seel. 


III.— TAR  AND  TAR  PRODUCTS. 
Vacuum  lar;  Hydroxy-compounds  and  basts  of 


\.  Pictet,  b,  Kaiser,  and  A.  Laboucbere. 
Comptes  ii.d..  1917,  165,  US — 116.  (See  also 
this  J.,  1913,  L098  ;  19U,  70  ;  1915,  (in!.) 
\  \(  i  i  .m  tar  contains  about  2%  of  hydroxy- 
compounds  and  0-2%  of  bases.  The  bases  were 
extracted  with  dilute  hydrochloric  acid,  separated 
l>y  fractional  distillation,  and  purified  as  picrates. 
The  hydroxy-compounds  were  separated  from  the 
tar  as  solid  sodium  phenolates,  and  fractionally 
distilled.  The  substances  thus  isolated  are  shown 
in  the  table,  which  reveals  an  interesting  parallelism 
between  the  series  of  hydroxy-compounds  and 
bases.     The  only  product  definitely  identified  was 


Hydroxy 

pounds. 


C,H„0 

C,H,0O 

C,H,,0 

C„H,«0 

C„H„0 


B.pts.  °C. 


B.pts.  of 

acetates. 

•0. 


170—175  — 

185— 1 W I 

198—200  213—215 

213—215  226 — 229 

226—228  240—244 


Bases. 


C,H,N 
C,H,N 

I  ',11, X 
CmHuH 

C,,1I,.N 
C,aH„S 


B.pts. 


•C.  jM.pts.,.f 
pirnttrs 


198—203 

225 
247—250 
250—280 
260     285 
270—280 


170 
195 
184 
184 
173 
1  tit; 


the  lowest  hydroxy-compound,  C7H,40,  hexa- 
hydro-jj-cresol.  The  others,  forming  a  homologous 
series,  differed  from  this  in  properties.  Insoluble 
in  alkalis  when  freshly  prepared,  they  gradually 
became  soluble,  and  from  the  solutions  thus 
formed  carbon  dioxide  precipitated  phenolic, 
substances.  These  compounds,  unlike  the  lowest 
of  the  series,  C,H,,(),  were  unsaturated.  Their 
acetic  esters,  readily  obtained  by  means  of  acetyl 
chloride,  were  colourless  liquids  of  pleasant,  odour, 
and  instantly  decolorised  permanganate  in  cold 
sulphuric  ac  id  solutions.  These  hydroxy-com- 
pounds probably  occur  as  such  in  coal,  for  those 
found  in  benzene  extracts  of  coal  appear  to  be 
similar.  The  serif-.-  of  bases  showed  corresponding 
differences.  The  lowest  fraction  (b.  pt.  198° — 
203°  C.)  behaved  as  a  primary  aromatic  amine 
and  may  possibly  have  beon  a  mixture  of  toluidines. 
The  other  members  of  the  series,  on  the  contrary, 
were  saturated  secondary  bases.  They  were 
colourless  liquids,  somewhat  resembling  the  quino- 
line  hases  in  odour,  and  yielded  pit-rates  only 
slightly  soluble  in  alcohol.  They  are  probably 
decomposition  products  of  alkaloids  present  in 
coal.— J.  H.  L. 


o-Nitroamines :     t  m    of 


into     180- 


!  iboI,    oxides  and  of  o-rwhrosoamines  into  iso 
oxadiazoles.      \.    ii.    Green    and    F.    M.    Etowe. 
Chem.  So,-.  Trans.,  1917,   111,  612    -620. 

Iv  previous  papers  (Chem.  Soc.  Trans.,  1912,  101, 
2452;  1813,  103,  897,  2023;  this  J.,  1913,  904) 
it  was  shown  that  many  o-nitro-amines  are  con- 
verted into  furoxans  (furazan  oxides  or  iso- 
oxadiazole  oxides)  when  oxidised  in  alkaline 
solution  with  sodium  hyiio.-ld.prit.-.  The  same 
reaction  has  been  studied  in  thi  naphthalene 


and  it  was  found  that  2-nitro-l-naphthylamine 
and  l-nitao-2-naphthylamine  both  gave  the  same 
oxidation  product,  uapht  hafuroxan.  m.pt.  127  ( '. 
8-Nitro-l-naphthylamine  did  not  yield  a  furoxan 
and  2.4-dinicronaphthylamine  also  failed  to  give 
the  expected  product,  the  oxidation  resulting  in  a 
disruption  of  the  ring  accompanied  by  8  strong 
odour  of  chloropicrin.  a-Nitroso-p-naphthylamine 
and  p-nitroso-o-naphthj  lamine  both  yield  t  be  si 
furazan. — J.  F.  B. 

Quinones ;     Action    of    acetaldehyde-ammonia    on 

.     P.  C.  Ghosh.     Chem.  Soc.  Tran-.,  1917, 

111,  608—012. 

WHEN    p-benzoquinone    in    nitrobenzene    solution 
is  heated   with   powdered  acetaldehyde-ammonia, 
the    mixture    suddenly    solitlifies    at     85    —90 
A  tleep  black  substance  crystallising  in  needle* 
formed   which   does  not  melt  at  29o     (  .   and   ta 
insoluble  or  only  sparingly   soluble   in    the  usual 
solvents.     With    nitric   acid    this   yields   a   yellow 
crystalline   nitro-derivative   which    does   not  melt 
at  300°  C.     The  latter  is  soluble  in  alcohol  and  a 
molecular    weight    determination     indicated     the 
formula     *',,  II,,G6N4.     which      corresponds 
ChHuOjNj    for    the    original     black    compound. 
This    substance,     therefore,    has    an    anthrat 
structure,     0:C,H^NH(CHCn?),N*II:C,lI.:0,    hut 
no      known      anthracene      derivative      could      lie 
isolated  from  it.     With  a-  and  fS-naphthaquinonai 
no  definite   condensation  product   with   acetali 
hydc-ammonia could  be  obtained.     Anthraquim 
on    h.-ating    for    6    hours   at   220° — 22-V    (       witli 
acetaldehyde-ammonia    in  a  sealed   tube,  gives   a 
colourless    product   crystallising    in    silky    need 
from  alcohol  and  melting  at  281°  C.     This  product 
contains  no  nitrogen  and  gives  a  phenylhj  drazone 
which  does  not  melt  at   300     ('.     Anthraquinone 
therefore    condenses    with    acetaldehyde-ammonia 
in  a  different  manner  from  benzoquinone,  and  the 
product  lias  the  constitution 

06H4(C  :  CH.CHO)2C,H4. 

—J.  F.  B 
Patents. 

Tar;    Apparatus  for  the  continuous  distilU 
.     Su'zer    Freres    So.  i.'-t.-    Anon.,     Winter- 
time. Switzerland.      Eng.   Pat.    107.34;     J 
1917.      (Appl.  No.  78  of  1917.) 

THE  tar  is  distilled  continuously  and  the  piM» 
discharged  into  the  open.  At  the  dischaif 
an  ejector  worked  by  a  fan  draws  off  the  vapours 
from  the  pitch,  these  being  condensed  ii  the  dis- 
charge pipe  and  passed  into  a  collecting  tank. 
The  fan  may  also  be  connected  with  one  or  m 
injectors  to  induce  draught  for  heating  the  distilling 
drums.-   L.  A.  C. 

Creosote  ;    Composition   tor  use  as  a  substitute 

.    G.  E.  Hevl.  London.      Eng.   Pat.   107,911, 

Nov.  10,  1916.     (Appl.  N...  16,109  of  1916.) 

Tab  oil  is  washed  successiveh    with   10     30' 
caustic  alkali.  2 — 5"0  of  sulphuric  acid,  and  wat 
and  is  then  cooled  t..  about  0  < '.     The  coagulated 
"naphthalene-containing    ingredient  "    i-     till 
off  and  the  cakes  dissolved  at  about   80    <  .  in  an 
equal  volume  oi  '  oil.—  !-■  A.  C. 

Tar   or   tar   oils   or  derivatives   of   tor  :     Method 

treating for  Vie  purpose  of  •■• 

carbons  having  a  high  boiling  point  into  hydro- 
carbons  of   lotc   specific   gravity   and   trit'n   , 
boiling  point.     M.  A.  Melamid  and  L.  ( 
Freiburg,  Germanv.      Eng.   Pat.    lis'-1.  Jan.  29. 
1915.     Under  Int.  Conv.,  Aug.  is.  1913, 

Ski:  Qer.  Pat.  276,765  of  1913;    this  J..  19 

The   on  i-ted    with   phosphoric   acid  in 

presence  of  inert  or  vapours  and  i-  kept  in 

■  it   movement  during  the  tn 
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Tar  or  tar  oils  or  derivatives  of  tar:  Method  "i 
treating for  the  purpose  of  converting  hydro- 
carotins  having  a  high  hailing  point  into  hydro- 
earbons  of  a  low  specific  gravity  and  villi  a  low 
boiling  point.  M.  A.  Melamid  and  L.  Grot- 
zing.i.  Freiburg.  Germany.  Ens;.  Pat.  1490, 
Jan.  l'9,  1915.     Under  Int.  Conv.,  Aug.  20,  1913. 

See  Ger.  Pat.  278492  of  1913  ;    this  J.,  1915,  269. 

Method  of  converting  heavy  hydrocarbons  into  light 
hydrocarbons  or  hydrocarbon  gases.  Eng.  Pat. 
17,822.     See  Ha. 

liquid   fuels.     Eng.    Pat.    107,454.     See   ITA. 


IV.— COLOURING    MATTERS   AND    DYES. 

Analysis     of     organic     dyestuffs     by      Formdnek's 

method:  Qualitative  spectrum .     J.  Pokornv. 

J.  Soc.  Dyers  and  Col.,  1917,  33,  1G2— 166. 

"Certain  criticisms  of  Formanek's  method  for  the 
spectrum  analysis  of  dyestuffs  (this  J..  1899,  611) 
are  dealt  with  and  several  misstatements  refuted. 
Contrary  to  the  statement  dealt  with  by  E.  J. 
Muller  (Revue,  1903,  71).  Aurophosphine  G  and 
Brilliant  Phosphine  3G  may  be  distinguished 
spectroscopieally  (Formauek,  Zeit.  f.  Farb.  lnd., 
1903,  488).  The  spectroscopic  method  of  analysis 
may  be  carried  out  readily  with  a  pocket  spectro- 
scope (direct  vision  with  wave  length  scale).  The 
so-called  secondary  bands,  caused  by  contrast 
action,  will  frequently  be  noted,  and,  according 
to  Andre,  can  be  reproduced  on  the  photographic 
plate.  By  fractional  extraction  with  different 
1  solvents,  mixtures  of  dyestuffs  may  be  identified. 
Andre  has  stated  that  when  the  possibility  of 
chemical  action  is  eliminated,  a  material  influence 
of  the  vibrations  in  dyestuff  mixtures  does  not 
i  take  place  ;  it  is  a  purely  additive  action.  The 
[suggestion  as  to  the  possibility  of  mobile  maxima 
lis  erroneously  attributed  by  F.  H.  Eijdmann  and 
by  F.  Weigert  (Ber..  1916,  1496)  to  Formanek, 
[who  has  stated  definitely  that  the  maximum 
intensity  of  an  absorption  band  retains  its  constant 
position  at  varying  concentrations. — F.  W.  A. 

'.Dyestuffs  containing  the  pyridine  ring.     W.  Harri- 
son.    J.  Soc.  Dyers  and  Col.,  1917,  33,  179 — 183. 

A  summary  of  known  dyestuffs  of  the  pyridine 
series,  obtained  by  condensing  pyridine  with 
cyanogen  bromide  and  coupling  with  2  mols.  of 
an  aromatic  amine,  is  given,  with  their  melting- 
points  and  the  colour  of  the  dyeings  on  silk  or 
tanned  cotton.  Practically  none  of  these  dye- 
stuffs  has  found  application  in  dyeing  or  for  the 
sensitising  of  photographic  plates.  Of  the  quino- 
line  dyestuffs,  the  constitution  of  Ethyl  Red  and 
the  sensitising  action  of  the  Isocyanines,  Ortho- 
chronie  I,  Pinaverdol,  and  Pinacyanol,  and  other 
quinoline  derivatives,  are  discussed.  "  Azalin  " 
is  a  mixture  of  Quinoline  Blue  and  Quinoline  Red. 
Other  quinoline  derivatives  are  Quinoline  Yellow, 
and  the  naphtho-  and  anthra-quinolines.— F.  W.  A. 

Patent. 

Ortho[hydr]oxyazo    dyestuffs  ;      Copper   compounds 

1     of  —  and  process  of  making  same.     B.  Wuth 

and  C.  Jagerspacher.  Assignors  to  Soc.  of  Chem. 
Ind.  in  Basle,  Switzerland.  U.S.  Pat.  1.233,433, 
July  17,  1917.     Date  of  appl.,  Oct.  7,  1915. 

See  Eng.  Pat.  12,249  of  1915  ;    this  J.,  1916.  922. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Patents. 

Silk  fibres  ;  Process  for  treating  — — .  Kanega- 
fuchi  Boseki  Kabushiki  Kwaisha,  Tokyo-Fu. 
Japan.  Eng.  Pat.  106,503,  May  16,  1917. 
(Appl.  No.  7050  of  1917.)  Under  Int.  Conv.. 
May  16,  1916. 

For  dissolving  the  sericin  and  loosening  the  fibres 
of  silk,  the  cocoons  or  silk-waste  are  treated  with 
the  proteolytic  enzymes  in  the  juice  extracted 
from  the  bodies  or  cocoons  of  the  insects  or  silk- 
worms, at  40°  C.  for  45 — 60  mins.,  until  the  fibre- 
are  fully  loosened.  In  the  case  of  waste  silk  fibres 
a  moderate  quantity  of  the  usual  scouring  reagents 
may  be  used  for  an  auxiliary  treatment. — J.  F.  B. 

Fabric  and  coating ;  Waterproof  — ■ — .  W.  H. 
Adams,  Kenyon,  R.I.  U.S.  Pat.  1,231,687. 
July  3,  1917.     Date  of  appl.,  Nov.  30,  1915. 

A  thin  fluid  waterproofing  composition  is  made 
up  of  viscous  hydrocarbon  material,  wax,  and  oil 
dissolved  in  or  softened  by  a  volatile  solvent  and 
mixed  with  a  filler  of  fine  cement,  insoluble  in 
the  volatile  solvent  but  capable  of  forming  colloid 
substances  by  the  slow  action  of  hygroscopic 
moisture  or  carbon  dioxide,  so  as  to  increase  the 
impermeability  and  coherence  of  the  composition 
when  spread.  A  suitable  composition  comprises 
a  mixture  of  asphaltum,  carnauba  wax,  ceresin. 
aluminium  oleate.  and  castor  oil  in  a  volatile 
solvent  combined  with  finely-divided  Portland  or 
other  hydraulic  cement. — J.  F.  B. 

Pulp   for   paper-making   purposes    and    the    like ; 

Method,  of  and  apparatus  for  washing  .     S 

Milne,  Edinburgh.  Eng.  Pat,  107,410,  June  26, 
1910.     (Appl.  No.  8947  of  1916.) 

Paper  pulp,  particularly  pulp  produced  by  the 
complete  disintegration  of  printed  waste  papers. 
is  washed  on  a  wire  cloth  through  which  sprays 
of  water  are  directed  on  the  pulp  from  the  opposite 
side.  The  principle  may  be  applied  to  any  of  the 
usual  pulp-washing  devices,  such  as  rotating  wire 
drums  or  endless  wire  bands.  The  preferred  type 
of  machine  consists  of  an  inclined  tray  with  a 
wire-cloth  bottom  subjected  to  a  reciprocating 
motion  in  a  longitudinal  direction.  A  set  of 
sprinklers  is  carried  on  a  frame  underneath,  which 
is  reciprocated  at  a  considerably  lower  speed  than 
the  tray.  The  pulp  is  caused  to  flow  from  one  end 
of  the  tray  to  the  other  and  the  sprays  of  water 
impinging  o.n  the  opposite  side  of  the  wire  float 
the  impurities  and  keep  the  meshes  of  the  wire 
free  of  deposit. — J.  F.  B. 

Wood    aixd    vegetable    substances  ;    Apparatus    for 

harvesting  the  constituents  of ,  distilli7ig  and 

purifying  them.  W.  K.  Freeman,  Oscawana. 
N.Y.  U.S.  Pat.  1,231,247,  June  26,  1917. 
Date  of  appl.,  Aug.  14,  1913. 

An  apparatus  for  extracting  soluble  matters  from 
wood,  etc.,  comprises  a  rotary  container  supported 
on  two  cradles  in  an  inclined  position,  the  upper 
cradle  being  adjustable  to  permit  proper  adjust- 
ment of  the  container  ;  a  gear  passes  around  the 
container  and  a  pinion  driven  by  a  motor  engages 
the  gear.  A  fixed  hollow  shaft  passes  into  the 
container,  and  pipes  lead  from  the  exterior  of  th.- 
shaft  and  discharge  into  the  container  ;  a  strainer 
is  provided  on  the  hollow  shaft  and  pipes  leading 
from  the  hollow  shaft  to  the  exterior  of  the  shaft 
through  which  fluids  may  be  passed  into  the 
container  through  the  strainer  and  through  the 
sliaft  to  the  exterior  again  while  the  container  i- 
rotating. — J.  F.  B. 
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Paper;  Manufacture  [sizing'}  of .    C.  W.  Fish, 

Rawcliffe,  Yorks.      Eng.   Pat.   107,820,  July  13, 
191(5.     (Appl.  No.  9808  of  1910.) 

One  or  more  colloid  substances  or  substances 
capable  of  pr< nlii<  iti_c  i-olloids  is  mixed  with  the 
pulp  containing  the  size  and  colour,  and  nitre 
cake  or  sodium  bisulphate  is  added.  For  instance, 
a  pulp  sized  with  8%  of  a  30%  sodium  resinate 
size  is  treated  with  ahout5"0  of  a  mixture  of  china 
clay  and  colloidal  starch,  sodium  aluminutr, 
aluminium  silicate  or  the  like  with  nitre  cake. 

—J.  P.  B. 

Fourdrinier  [paper]  machine.  A.  J.  Davies,  Keno- 
gami,  Quebec,  Canada.  U.S.  Pat.  1.231,717, 
July  8,  1917.     Date  of  appl.,  June  26,  1910. 

In  a  paper  machine  of  the  Fourdrinier  type,  a 
suction  box  is  provided  with  a  vertically  oscillatory 
support  wit  h  adjustable  means  for  imparting  limited 
molions  to  the  box  and  for  guiding  these  motions. 

—J.  F.  B. 

Paper  ;    Method    of    and    means    for    drying 


A.  II.  White,  Brooklyn,  N.Y.,  Assignor  to 
International  Paper  Co.,  New  Y'ork.  U.S.  Pat. 
1,232, Ml, July  3,1917. Date  of  appl.,May  20,1015. 

In  machines  where  the  web  of  paper  passes  over 
a  series  of  drying  cylinders,  a  blast  of  air  is  directed 
against  the  paper,  in  the  pocket  formed  between 
two  adjacent  cylinders,  at  the  point  where  the  web 
leaves  the  first  cylinder  and  in  a  direction  contrary 
to  the  travel  of  the  paper.  The  air  becomes 
laden  with  moisture  and  tends  to  flow  laterally 
towards  the  cylinder  on  to  which  the  paper  passes 
after  completing  the  loop,  and  is  drawn  away  by 
suction  operating  near  this  second  cylinder,  also 
in  a  direction  contrary  to  the  travel  of  the  paper. 

—J.  F.  B. 

Magnetic  separators.     Eng.   Pat.   107,284.     See  I. 

Process  for  converting  cellulose  into  glucose.     Eng. 
Pat.    107,219.     See  XVII. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Laundering  ;     Conservation    of    garments    in- 


JJ.  G.  Elledge.     Sci.  Amer.  Suppl.,  July  14,  1917. 

Preliminary  treatment  with  kerosene  containing 
1%  of  oleic  acid  followed  by  wringing  in  a  centri- 
fuge is  recommended  for  the  removal  of  grease 
steins.  Soap  and  sodium  carbonate,  in  addition 
to  their  detergent  properties,  apparently  tend  to 
conserve  the  strength  of  the  fabrics;  a  similar 
function  is  attributed  to  the  centrifugal  extractor 
employed  in  laundries  as  compared  with  domestic 
washing.  The  effect  of  exposure  to  sunlight  and 
of  smoko  in  air-drying  is  considerable.  The 
mechanical  wear  in  washing  is  reduced  by  the  use 
of  a  thick  lather.  Soap  solution  at  40°  C.  has  a 
bactericidal  efficiency  of  98%  for  all  the  common 
pathogenes,  and  the  subsequent  laundering  pro- 
cesses have  been  proved  to  effect  sterilisation. 

— F.  W.  A. 

Lamp  for  exposing  patterns  :   A  netc  [marble] . 

A.  Ganswindt.  Deutsche  Farber-Zeit.,  1017, 
53,  49.  Chem.-Zeit.,  1917,  41,  Hep..  219. 
The  marble  lamp  ("  Marmorlicht  ")  of  Engcl 
(Ger.  Pats.  265,027  and  207,065;  see  this 
Journal,  1913.  87  ;  1914,  137)  has  thin  plates 
of  marble,  alabaster',  etc.,  the  transparency  of 
which  has  been  increased  by  immersion  in  a  solution 
of  resin  or  of  a  cellulose  preparation,  such  as 
shellac  or  celluloid.  It  has  been  found  cheaper 
to  use  thicker  marble  plates  polished  on  both  sides 
and  soaked  at  a  high  pressure  and  temperature  in 


non-volatile  hydrocarbons ;  the  necessity  for 
enclosing  the  marble  plates  in  glass  is  l  bus  avoided] 
Photometric  measurements  showed  that  such 
marble  is  more  transparent  than  ground  glass! 
A  further  advantage  is  the  fact  that  the  marble 
plates  are  equally  illuminated  up  to  the  edge, 
whereas  with  ground  glass  t  he  luminosit  y  decreases 
greatly  towards  the  edges.  In  spite  of  its  high 
transparency',  marble  absorbs  the  dark  heat  rayfj 
to  a  degree  not  hitherto  attained. — F.  \V.  A. 

Patent. 

Dm  ing  [with  sea-iceed].  N.  Malcolmson  and  II.  II. 
Kelsev,  London.  Eng.  Pat.  107,605,  Apr.  ."•. 
1916.     (Appl.  No.  1980  of  1910.) 

The  material  to  be  dyed  is  placed  in  a  hath  of 
water  or  spirit  containing  in  the  raw  state  or  in 
paste  or  powder  a  sea-weed  of  the  Khodosperrn, 
Chlorosperm,  or  JVIelanosperm  group,  to  which 
1  sulphuric  acid  may  be  added  to  intensify  or  vary 
the  colour  imparted  to  the  material.  The  use  of 
dulse  (Eng.  Pats.  142  of  1881  and  1789  of  1902) 
and  of  laminaria  powder  in  indigo  paste  (Eng.  Pat. 
1789  of  1902)  is  not  claimed.— F.  W.  A. 


VU.— ACIDS  ;  ALKALIS  ;  SALTS 
METALLIC  ELEMENTS. 


NON- 


Sulphuric  acid  ;   Rapid  determination  of  the  strength 

of .     H.  D.   Richmond  and  J.   E.   Merrev- 

wether.     Analyst,  1917,  42,  273—274. 

FOTJB  hundred  grins,  of  water  at  18°  C.  is  measured 
into  a  vacuum-jacketed  flask,  provided  with  a 
stirrer  and  with  a  thermometer  reading  to  0-0]  u 
The  temperature  soon  becomes  constant  and  is 
read  off  ;  5  c.c.  of  the  sample  is  then  pipetted  in. 
allowing  the  pipette  to  drain  for  15  sees.,  and  the 
mixture  is  stirred  until  the  temperature  is 
constant.     The  water  equivalent  of  the  calorimeter 

I  used  by  the  authors  was  found  to  be  1  1-5  grms.i 
and  the  volume  of  sulphuric  ai  id  delivered  by  a 
.">  C.C.  pipette  4-911  c.c.      Prom  these  data  and  Iron, 

\   the    results    recorded    by    Pickering  (Chem.   Soc. 

]   Trans..    1890,   57,  64)  the  following   formula 
calculated  :—%     IPSO,  =  100  —  7-0     (3-994— R) 
where  R  is  the  rise  in  temperature.     The  i, 

1   obtained  agree  with  those  found  by  titration.     - 

'   also  Howard,  this  J.,  1910,  3.)— \Y."  P.  S. 

Potash  from  felspar.  D.  J.  Benham.  Canadian 
(hem.  J.,  May,  1917.  Met.  and  Chem.  Eng., 
1917.  16,  701—705. 

A  MIXTURE  (110  tons)  of  felspar,  coal,  calcium 
chloride,  and  limestone  is  heated  to  a  high  tempera- 
ture in  a  blast  furnace,  the  limestone  being  used 
to  give  a  fluid  slag.  A  certain  percentage  of  the 
potash  is  volatilised  at  about  900°  C,  but  the 
reaction  is  not  complete  until  a  temperature  of 
about  1000°  C.  is  reached.  The  volatilised  pol 
sium  chloride  passes  into  a  condenser,  whel 
meets  a  current  of  steam  ;  the  chloride  dissolves 
in  the  condensed  water,  and  is  obtained  in  a 
high  state  of  purity  by  evaporation  anil  crystal- 
lisation, over  90%  of  the  potash  content  of  the 
felspar  being  recovered.  A  satisfactory  pro- 
cess for  obtaining  sodium  compounds  from  the 
vapour  has  also  been  developed.  The  slag  is  con- 
verted into  sewer-pipe,  tile,  and  paving  brick,  and 
has  a  peculiar  poreclain-like  surface.  It  is  stated 
to  be  possible  to  adapt  the  process  to  utilise 
cement  marl  instead  of  felspar,  and  either  rotary 
kilns  or  blast  furnaces  of  a  certain  type  may  M 
employed  for  volatilising  the  potassium  chloride. 
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Potash  from  cement  at  the  works  of  the  Riverside 
Portland  Cement  Co.  J.  Treanor.  Met.  and 
Chem.  Eng.,  1917,  16,  701—703. 

Clays  and  shales  suitable  for  the  manufacture  of 
Portland  cement  vary  in  KsO  content  up  to  2-5%  ; 
about  40  to  50%  of  the  total  leaves  the  kiln  with 
the  kiln  dust,  and  about  80%  of  this  may  be 
recovered  by  electrical  precipitation,  the  dust 
collected  containing  from  4  to  10%  of  potash, 
usually  water-soluble.  By  keeping  the  mixture 
at  a  minimum  temperature  of  85  °  C.  during  leaching 
and  filtration,  and  maintaining  proper  conditions 
ot  concentration,  the  formation  of  an  insoluble 
double  sulphate  of  calcium  and  potassium  may  be 
prevented,  and  the  whole  of  the  potash  may  be 
recovered.  A  process  has  also  been  developed  for 
obtaining  a  better  volatilisation  of  potash  from  the 
clinker,  by  adding  0-8%  of  calcium  fluoride 
for  every  1%  of  K20.  Potassium  fluoride,  which 
is  easily  volatilised,  is  formed,  but  is  reconverted 
by  the  oxides  of  sulphur  in  the  combustion  gases 
into  potassium  sulphate,  with  the  liberation  of 
hydrofluoric  acid.  The  latter  is  neutralised  by  the 
calcium  compounds  present  in  the  dust,  re-forming 
calcium  fluoride,  and,  after  leaching,  the  filter  cake 
containing  the  calcium  fluoride  is  returned  to  the 
kiln  for  further  use.  In  this  way  90%  of  the 
potash  in  the  raw  mixture  may  be  volatilised, 
and  80%  of  the  volatilised  potash  is  caught  by 
the  dust  collectors,  the  yield  being  further  reduced, 
however,  by  about  5%  in  the  leaching  process. 

— B.  N. 

Purification  of  salts  [e.g.,  ammonium  nitrate]  tin 
"  claircage,"  or  by  fractional  crystallisation.  E. 
Rengade.     Comptes  rend..  1917.  165,  2^7 — 240. 

"  Claircage"  is  the  name  given  to  the  displace- 
ment by  pure  water  or  other  solvent  of  the  mother 
liquor  from  the  crystals.     The  name  may  also  be 
applied  to  the  process  of  purifying  a  mixture  of  a 
soluole   salt  and   some   equally   soluble   impurity 
by  washing  with  a  solvent  at  a  low  temperature. 
i  The  method  of  purifying  salts  by  fractional  crystal- 
lisation is  the  exact  reverse  of  "  claircage,"  but 
'when  the  equilibrium  between  solvent  and  salts  is 
I  the  same  and  the  final  temperature  is  also  the  same, 
'  the  same  final  results  vs ill  be  obtained.     The  author 
•  examines  the  theory  of  purification  by  "  claircage  " 
as  typical  of  both  methods,  and  takes  the  more 
general  case  in  practical  work,  namely,  thepurifica- 
ition  of  a  salt  containing  a  different  base  and  a 
'different  acidic  ion  from  the  impurity,  when  the 
salts  may  react  by  double  decomposition  and  yield 
:two  other  salts,  so  that  the  problem  is  one  of  the 
equilibrium  between  four  salts  in  solution.     As  an 
illustration  the  author  takes  the  case  of  ammonium 
nitrate  mixed  with  a  small  quantity  of  sodium 
chloride,  and  examines  what  will  occur  when  this 
mixed  salt  is  treated  with  a  very  small  quantity 
of  water  at  first,   gradually  increasing  this  until 
only    pure    ammonium    nitrate    remains.     If    the 
initial    quantity    of    water    added    be    sufficiently 
small,  the  composition  of  the  solution  produced 
will   be   the   same   at   a   given  temperature,   and 
will  be  a  function  of  that  temperature,  whatever 
may  have  been  the  proportions  of  the  original  salt 
mixture.     To  determine  which  of   the  four  salts 
possible  will  remain,  a  drop  of  the  liquid  to  be  used 
for  "  claircage  "  was  placed  upon  a  microscope  slide, 
and  the  four  salts  projected  into  it  successively  ; 
ammonium  nitrate,  sodium  nitrate,  and  ammonium 
chloride   remained   unaltered,    whilst   the    sodium 
'hloride   was   immediately   decomposed,    the   dis- 
tinctive   crystals    of    ammonium    chloride    being 
rapidly    formed.     Therefore   when    a    mixture    of 
immonium  nitrate  and  sodium  chloride  is  treated 
tvith  a  small  quantity  of  water  at  the  ordinary 
emperature,   the   sodium   chloride   will   be   com- 
pletely replaced  by  sodium  nitrate  and  ammonium 


chloride.  If  the  quantity  of  water  be  increased 
progressively,  the  ammonium  nitrate,  sodium 
nitrate,  and  ammonium  chloride  will  dissolve 
simultaneously,  the  second  in  larger  proportion 
than  the  third,  but  the  composition  of  the  liquid 
will  remain  constant  until  all  the  sodium  nitrate 
has  dissolved  and  there  remains  only  a  mixture 
of  ammonium  nitrate  and  ammonium  chloride. 
At  this  point,  supposing  all  the  original  solution 
to  have  been  removed,  a  new  equilibrium  will  be 
established,  with  a  solution  of  constant  composition 
corresponding  to  the  simultaneous  solubilities  of  the 
two  salts,  until  the  point  is  reached  (the  treatment 
being  continued)  when  the  ammonium  chloride  is 
completely  dissolved,  and  the  ammonium  nitrate 
remains  alone  in  a  state  of  purity.  Thus  the 
purification  is  effected  in  twc  stages,  and  in  order 
to  determine  the  quantity  of  water  necessary  to 
purify  completely  a  given  mixture  at  a  particular 
temperature,  it  is  sufficient  to  ascertain  by  analysis 
the  composition  of  the  two  saturated  solutions 
corresponding  to  these  stages. — J.  B.  G.  K. 


Iron  sulphide  ;    Electrolytic  valuation  of .     H. 

Williams.     Chem.  News,  1917,  116,  13—11. 

Iron  sulphide  is  used  in  chemical  works  f«r  removing 
arsenic  and  other  metals  of  the  same  group  from 
commercial  mineral  acids,  and  as  its  value  for  this 
purpose  depends  upon  the  amount  of  mcnosulphide 
it  contains,  the  oxidation  methods  of  determining 
the  sulphur  contents  are  inapplicable  for  its  valua- 
tion. The  author  has  found  that  the  amount  of 
monosulphide  can  be  most  accurately  determined 
by  precipitating  cadmium  sulphide  from  a  solution 
of  a  cadmium  salt  by  the  hydrogen  sulphide 
evolved  when  the  iron  sulphide  is  treated  with 
hydrochloric  acid  and  zinc.  The  cadmium  sulphide 
is  converted  into  chloride  and  then  into  hydroxide, 
which  is  dissolved  in  potassium  cyanide  solution 
and  the  cadmium  deposited  eleetrolytically  on  a 
rotating  cathode. — J.  B.  C.  K. 

Chlorine  and  hydrogen  ;  Temperature  coefficients  of 
photochemical  action  on  mixtures  of in  mono- 
chromatic light.  M.  Padoa  and  C.  Butironi. 
Gazz.  Chirn.  Ital.,  1917,  47,  II.,  6—9. 

The  intensity  of  photochemical  action  on  a  mixture 
of  cldorine  and  hydrogen  prepared  electrolytically 
from  hydrochloric  acid  was  measured  by  deter- 
mining the  contraction  in  volume  after  exposure 
at  definite  temperatures  in  white,  ultra-violet,  and 
coloured  light.  According  to  Bevan  (Proc.  Cambr. 
Phil.  Soc.r  12,  398)  the  temperature  coefficient 
for  an  interval  of  10°  C.  in  the  case  of  a  mixture 
exposed  to  white  light  is  1-21.  In  the  authors' 
determinations  the  following  coefficients  were  ob- 
tained : — In  white  light.  1-29  ;  green  light  (nickel 
sulphate  solution  screen),  1-50  ;  blue  light  (copper 
sulphate  screen),  1-31  ;  violet  light  (methyl  violet 
solution  screen),  1-21  ;  and  ultra-violet  light 
(mercury  vapour  lamp  with  uitrosodimethylanihne 
solution  screen),  1-17. — 0.  A.  M. 


Granular    calcitim    chloride    as    a     drying    agent. 
McPherson.     See  I. 

Rapid  method  for  determination  of  untrr-soluhle 
arsenic  in  lead  arsenate.  Scholz  and  AValdstein. 
See  XIXb. 

Inadequacy  of  the  basic  ferric  acetate  (est  for  acetates. 
t'uitman   and    Harris.     See    XXIII. 

Recovery    of    molybdenum    residues.     Lenher    and 
Schultz.     See  XXIII. 
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Patents. 

Nitric  acid,  hydrochloric  acid,  and  like  gases  ;   Con 
denaation,  absorption,  or  other  chemical  treatment 

of  .    A.   E.  Charles  and  F.  .1.    Lancaster, 

Kingston-upon-Itull.  Eng.  Pat.  107,255,  Juno 
28,  1916.     (Appl.  No.  9088  of  1916.) 

Hollow  cylindrical  units  are  arranged  one  on  top  of 
another  to  form  a  tower,  the  bottom  unit  being  con- 
nected t<  the  gas  unlet,  and  the  top  to  the  outlet.  The 

top  of  each  unit  except  tht-  uppermost  is  increased  in 
diameter  to  form  a  rim  which  serves  as  a  seat  for  t  be 
bottom  of  the  unit  ne\t  above,  an  acid-tight  joint 

being  math-  by  means  oi  putty  or  the  like.      Kadi 

of  the  units  intermediate  between  the  toe  and  the 
bottom  is  provided  with  a  series  of  separate  cooling 
or   heating   pipes;     each   pipe   projects    through 

opposite  sides  of  the  unit  and  delivers  water  (or 
heated  oil)  into  the  open  upturned  end  of  the  pipe 
next  below.  The  intermediate  units  have  each  a 
perforated  bottom  on  which  suitable  packing  is 
placed.  The  holes  through  which  the  cooling  (or 
heating)  pipes  pass  through  the  wall  of  a  unit  are 
each  made  of  two  diameters,  that  portion  of  the 
hole  which  is  oi  larger  diameter  providing  a  space 
round  the  pipe  which  is  filled  in  with  suitable  putty 
so  as  to  make  a  tight  joint  between  the  pipe  and 
the  reduced  portion  of  the  hole.  A  tapered  groove 
extends  downwards  at  an  angle  from  the  bottom 
of  the  hole  through  which  a  pipe  passes,  and  there 
is  an  annular  groove  in  the  inside  of  the  wall  of  the 
unit,  connected  with  the  tapered  groove,  by  which 
means  any  acid  settling  on  the  inside  of  the  tower, 
or  flowing  hack  on  the  underside  of  the  cooling 
pipes,  is  caused  to  flow  in  streams  down  the  inside 
of  the  tower. — T.  H.  B. 

Ili/tlrochloric  acid  ;    Production  of  — .      E.  C.  R. 

Marks,  London.  From  Tentelev  Chemical 
Works.  Ltd.,  Petrograd.  Eng.  Pat.  107.312, 
Sept.  21,  1010.     (Appl.  No.  13,431  of  1910.) 

Pike  hydrochloric  acid  is  obtained  by  distilling  tin- 
commercial  acid  in  the  presence  of  a  concentrated 
solution  of  zinc  chloride  of  such  strength  that  it 
may  be  heated  to  125°  to  135°  C.  The  operation 
is  continuous,  crude  acid  being  introduced  in 
quantity  equivalent  to  the  pure  acid  obtained. 

— T.  H.  B. 


Acetic    acid;      Manufacture    of- 


Strontium    sulphate;     Treatment    of    impure . 

A.  A.  Roberts,  Loudon.     Eng.  Tat.  107,321,  Oct. 
30,   1910.      (Appl.  No.  15,417  of  lOlti.) 

l.Mi-i  ki:  strontium  sulphate — e.g.,  the  waste 
obtained  from  the  treatment  of  ground  strontium 
sulphate  spar  on  vanning  tables — is  lixiviated, 
dried,  and  re-ground.  It  is  then  agitated  with 
strong  commercial  hydrochloric  acid  at  about 
1 10J  t\  The  impurities  are  thus  dissolved,  and  a 
subsequent  thorough  washing  of  the  paste  leaves 
it  quite  white  and  neutral,  and  ready,  when 
elutriated,  for  use  as  a  pigment .  The  acid  vapours 
given  off  during  the  solution  process  may  be 
utilised  by  passing  them  over  heated  strontianit,- 
or  strontium  carbonate  to  produce  strontium 
chloride  ;  or  the  vapours  may  be  condensed 
and  the  aqueous  acid  used  in  a  similar  manner,  or 
for  the  purification  of  a  further  quantity  of 
strontium  sulpliate. — E.  W.  L. 

Cyanogen  compounds  ;    Production  of •      A.  It. 

Lindhlad,  Ludvika,  Sweden.      Eng.  Pat.  107.12c.. 
June  29,  1910.      (Appl.  9188  of  1910.) 

An  alkali  silicate  is  heated  in  an  electric  furnace, 
with  carbon  and  lime,  and  exposed  to  the  action 
of  nitrogen  while  heated  to  such  a  temperature 
that  cyanogen  compounds  are  formed.  The  lime 
is  added  in  such  quantity  that  the  slag  formed 
will  be  suitable  for  <  ement  making.  The  cyanogen 
compounds  are  led  off  from  the  furnace  with  otht-i 
gaseous  products.  The  addition  of  lime  increase! 
the  vield  of  cyanide. — T.  H.  B. 


Silicates  ;      Treatment     of  ■ 


.  H.  Wade. 
London.  From  Ilolzverkohlungs-Ind.  A.-G., 
Konstanz.  Germany.  Eng.  Pat."  107.000.  Apr. 
2u.  L916.     (Appl.  No.  0010  of  1910.) 

Formic  acid  and  empyreumatic  substances  are 
removed  from  acetic  acid  by  distilling  a  mixture 
of  about  equal  parts  of  the  latter  and  70  ?„  sulphuric 
acid,  the  temperature  of  the  mixture  being  main- 
tained at  about  130°  C.  Further  quantities  of 
crude  acid  aro.added,  corresponding  to  the  amount 
of  acetic'  acid  distilled  off.  A  sufficient  proportion 
of  water  must  be  maintained  to  prevent  destruction 
of  the  acetic  acid  ;  concentrated  aqueous  solutions 
of  soluble  sulphates  may  be  used  as  a  diluting 
agent  instead  of  water.  At  the  temperature  em- 
ployed, formic  add  is  destroyed,  but  acetic  acid 
is  not  affected.  (Reference  is  directed,  in  pur- 
suance of  Sect.  7,  Sub-sect.  4.  of  the  Patents  and 
Designs  Act,  19(»7.  to  Eng.  Pat.  28,595  of  1902  ; 
this  J.,   1903,  291.)— T.  H.  B. 


Zinc  sulphide  ;  Process  for  oxidising  ■ 


.  C.  J.  G. 
Aarts,  Dongen.  Holland.  Eng.  Pat.  101,978, 
Oct.  26,  1916.  (Appl.  No.  15,260  of  1910.) 
Under  Int.  Conv.,  Oct.  20,  1915. 

Zinc  sulphide  is  oxidised  to  sulphate  by  heating 
it  with  oxygen  or  gase^  containing  oxygen,  under 
pressure  higher  than  that  of  the  atmo'sphcre. 

—JT.  H.  B. 


A.     H.     Cowlcs. 


Sewaren,  N.J..  U.S.A.     Eng.  Pat.  107,640,  Julv 
4,  1910.     (Appl.  No.  9418  of  1916.) 

Leucite,  felspar,  or  a  similar  silicate,  is  heated 
with  a  calcium  compound  such  as  the  oxide,  to  a 
temperature  which  may  be  below  the  fusing  point. 
but  is  sufficiently  high  to  drive  off  approximate!  ■ 
all  the  carbon  dioxide,  and  cause  chemical  reaction 
between  the  constituents  of  the  mixture.  Tin- 
proportions  are  such  that  the  product  contains  t«-> 
molecules  of  alkaline-earth  oxide  to  one  molecui- 
of  silica,  and  less  than  two  molecules,  but  at  1- 
one,  of  alkali  oxide  to  one  molecule  of  alumina. 
Soluble  alkali  compounds  and  alumina  are  separated 
from  the  mass  by  lea-ching  ;  at  least  85°0  of  the 
alumina  may  be  thus  recovered. — T.  H.  B. 


Hydrogen,  pure  Glauber  salts,  a>id  a  gas  purifying 

mass  ;     Production   of from   iron   scrap  and 

bisulphate  of  soda.  P.  Becquevort,  Folkestone, 
and  C.  Deguide.  Pas-de-t'alais.  France.  In. 
Pat.  107,807,  Julv  11,  1916.  (Appl.  No.  9747 
of   1910.) 

A  solution  of  sodium  bisulphate  of  density  20°  B. 
(sp.  gr.    1-16)  is  added  to  scrap   iron  in  a  suitable 

tank  and  heated  by  steam  to  90  '  I '.      The  liberal 
hydrogen  is  washed  and  collected  in  a  holder.     Tin- 
result  ing  solution  of  ferrous  and  sodium  sulph., 
is  treated  with  an  excess  of  powdered  lime,  pro- 
ducing a  mixture  of  calcium  sulphate  and  fern 
hydroxide,  which  is  aerated  to  convert  the  latt-i 
into  ferric  hydroxide.     The  mas-  is  filter -pressed, 
and  the  solution  (lowing  away  is  concentrated  to 
30°  B.  (sp.gr.  1-20)  and  Glauber's  salt  separated  bj 
crystallisation.     The    material    left    in    the    Oil 
press  is  used  as  a  gas-purifying  agent. — T.  H.  13. 

Aluminium  nitride  ;  Process  of  manufacture  of  — -  ■ 
().  St-rpek,  Assignor  to  S, >.  .   (Jon.  tics  Nit: 
Paris.      U.S.     Pat.     1.233,925,     July     17.     1P17. 
Date  of  appl.,   Aug.   12.   1915. 

See  Eng.  Pat.  11.271  of  1915  ;  this  J..  1910,  116. 
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Aluminium    nitride  :    Process  for  the  manufacture 

of .     O.  Serpek,  Assignor  to  Soc.  Gen.  des 

Nitrures,  Paris.     U.S.  Pat.   1.233,92(5.  July  17. 
1917.     Date  of  appl  ,  Aug.  1,  1916. 

See  Eng.  Pat.  101,091  of  1916  ;  this  J.,  1917,  503- 


VIII.— GLASS;    CERAMICS. 

Patents. 

Furnaces    for    melting    glass    or    other    materials. 

L.  Grote  and  A.  W.  H.  Vivian,  London.     Eng. 
'  Pat.  107,211,  Apr.   19,   1916.     (Appl    No.  5735 

of  1910.) 

A  eectaxgular  furnace  with  one  crescent-shaped 
end  and  the, fires  or  burners  at  the  opposite  end,  is 
provided  with  an  outlet  flue  at  each  side,  close 
to  the  junction  of  the  sides  and  the  rounded  end 
of  the  furnace,  one  outlet  being  in  a  higher  plane 
than  the  other.  It  is  stated  that  the  f  urnace  gases 
travel  straight  forward  until  they  reach  the  end 
ot  the  straight  sides  of  the  kiln,  after  which  they 
assume  a  cyclonic  path  and  pass  away  through 
the  outlet  on  the  opposite  side  of  the  furnace  to 
that  along  which  they  first  travel. — A.  B.  >S. 

Dri/im/  china  clay.  T.  M.  Stocker,  St.  Austell. 
Eng.  Pat.  107.S66.  (Appl.  Nos.  12,368,  Aug.  31, 
and  16,198,  Nov.  11,  1916.) 

■  The  clay  is  laid  on  a  floor  below  which  are  longi- 
tudinal flues  communicating  with  a  chimney. 
Fireplaces  are  ere-  ted  at  one  end  of  the  drying 
Ifloor,  and  the  products  of  combustion  pass  through 
'the  flues  under  the  floor  to  the  chimney.  The  hot 
moist  air  rising  from  the  clay  is  drawn  off,  and 
[used  in  the  combustion  of  the  fuel,  whereas  in 
i3rdmary  dryers  of  this  type  it  remains  in  the  drying 
Chamber  and  hinders  rapid  and  economical  drying. 

—A.  B.  S. 


[Kilns  or  ovens  for  firing  bricks,  tiles,  pipes,  china, 
ami  such  like  ceramic  ware.  T.  West,  Durham, 
and  W.  I.  G.  Lewis,  Tamworth.  Eng.  Pat. 
107,678,  Julv  28,  1916.  (Appl.  No.  10.688  of 
1916.) 

Beneath  the  perforated  floor  of  a  round  or 
rectangular  up-draught  kiln,  flues  are  arranged  so 
lis  to  leave  as  open  a  space  as  possible  in  which 
l;he  fire  gases  may  circulate.  In  the  case  of  a 
•ound  kiln,  for  example,  two  annular  flues  are 
brovided.  connected  by  cross  flues  with  each  other 
Hid  with  segmental  spaces  between  the  double 
vails  of  the  kiln.  The  products  of  combustion 
rom  the  Ares  are  discharged  directly  into  the  top 
if  these  segmental  spaces  and  pass  down  them 
[nto  the  annular  flues  and  up  through  the  perfor- 
ated floor  of  the  kiln.  In  the  case  of  a  rectangular 
din  with  tires  at  each  end,  the  products  of  com- 
iiustion  are  passed  through  two  or  more  downcast 
lues  into  an  equal  number  of  flues  beneath  the 
(loor  which  run  the  whole  length  of  the  kiln  and 
jlischarge  their  contents  through  the  perforated 
loor  above  thorn. — A.  B.  S. 

hxamcls ;      Production    of .     J.     E.     Pollak, 

London.  From  R.  Koepp  und  Co.,  Oestrich, 
Germanv.  Eng.  Pat.  107.392,  Mar.  28,  1916. 
(Appl.   No.  4571  of   1916.) 

'in:  addition  of  cobalt,  nickel,  manganese,  copper, 

Ind  some  other  oxides  to  an  enamel  greatly  in- 

[reases   its   adhesion.     Cobalt   oxide   is   the   best, 

ut  is  expensive.     Nickel  oxide  is  good,  and  much 

jheaper.     Manganese  and  copper  oxides  are  not 

itisfactoi ■>•  alone."      It  has,   however,   been  found 

iat  cobalt  ores  containing  (say)  23%  manganese 

side.   4%  cobalt  oxide,   and  2-6%  nickel   oxide 

iay  be  used  satisfai  torily  and  much  more  cheaply 

lan   pure    cobalt   and    nickel    oxides.     The    ores 


used  for  this  purpose  should  be  free  from  sulphur 
and  arsenic  ;  iron  oxide  is  no  detriment.  The 
mixture,  whilst  excellent  for  groundwork,  is  almost 
useless  for  colouring  the  surface  of  enamels. 

—A.  B.  S. 

Magnetic  separators.     Eng.   Pat.    107,284,     See   I. 


IX —BUILDING  MATERIALS. 

Silica;    The  refractory  properties  of II.    Le 

.   Chatelier  and  B.  Bogitch.     Comptes  rend.,  1917, 
165,  218—221. 

The  reputed  melting  point  of  kaolin  (1700°  O.)  is 
the  same  as  that  of  silica,  but  is  really  the  tempera- 
ture at  which  the  clay  can  just  sustain  a  load  of 
about  1  grm.  per  sq.cm.  If  the  material  is  loaded 
with  10  kilos. per  sq.cm.,  its  melting  point  will  be 
100°  C.  lower.  Silica,  on  the  contrary,  bas  a  ti  ue 
melting  point  which  is  independent  of  the  pressure, 
and  shows  no  appreciable  softening.  The  presr 
sure  required  to  crush  an  article  made  of 
silica  decreases  progressively  with  increased  tem- 
perature as  shown  by  the  following  results  on 
a  "  Star  "  (U.S.  \.)  silica  brick  :  15°  ('.'.,  170  kilos, 
per  sq.era.  ;  520°.  ir,s;  670°,  150;  800°,  139; 
950°,  125;  1050s,  120;  1200',  85;  1320.  62; 
1460°,  50  ;  1540°,  37  ;  and  1600°  C.  30  kilos,  pet 
sq.  cm.  On  extrapolating  these  figures  to  1701!  < '. 
(the  normal  temperature  of  the  arches  of  steel 
furnaces),  the  Brushing  strength  of  the  bricks 
would  only  be  12  kilos,  per  sq.  cm.,  but  as  this  is 
about  ten  times  t  ho  pressure  of  the  superincumbent 
brickwork,  the  stability  of  the  bricks  in  the  arches 
is  assured.  This  mechanical  strength  at  high 
temperatures  is  a  special  characteristic  of  silica 
bricks  ;  it  is  not  possessed  by  clay  or  magnesia 
bricks,  though  magnesia  has  a  higher  melting  point 
than  silica.  In  a  silica  brick  the  silica  forms  a 
continuous  network  the  pores  of  which  arc  pene- 
trated by  the  molten  silicates  without  affecting  the 
strength  of  the  brick.  The  formation  of  this 
network  by  the  recrystallisation  of  the  silica  is  due 
to  the  different  solubilities  of  the  various  forms  of 
silica,  quartz  crystallising  from  the  molten  magma 
first  as  cristobalite  and  later  as  tridymite.  The 
quality  of  silica  bricks  depends  primarily  on  the  de- 
velopment of  a  satisfactory  network  by  careful  con- 
trol of  the  proportion  of  fluxes,  the  temperature  of 
the  bricks  when  in  use,  the  formation  of  the  net- 
work, and  its  eventual  destruction.  Several  bricks 
which  gave  excellent  results  in  use  were  found 
to  contain  3 — 5%  metallic  oxides  corresponding 
to  8 — 14%  sulphates,  the  ratio  of  the  oxi<i.  s 
to  sulphates  averaging  35  :  100.  This  ratio 
may  be  determined  with  fair  rapidity  and  is  charac- 
teristic of  satisfactory  silica  bricks.  The  temperature 
at  which  the  bricks  should  be  burned  depends  on 
the  purpose  for  which  they  are  to  be  used.  For 
lining  steel  furnaces,  a  burning  temperature  of 
1700 J  C.  is  desirable.  For  the  distillation  of  oil, 
on  the  contrary,  a  much  lower  burning  temperature 
V.U1  suffice  and  the  bricks  may  contain  twice  the 
amount  of  metallic  oxides  mentioned  above. 

The  formation  of  the  network  is  the  most  delica  1 1 
part  of  the  manufacture  of  silica  bricks.  It  requires 
a  prolonged  heating  at  about  1450  ('.  for  several 
days,  the  rate  of  formation  being  most  rapid  when 
the  grains  of  quartz  in  the  brick  are  extremely 
minute.  A  sufficiency  of  larger  grains  must  be 
present,  however,  in  order  to  prevent  the  formation 
of  the  minute  fissures  which  are  producedwhen  the 
material  is  composed  wholly  of  fine  grains. 

When  the  bricks  in  use  are  heated  rapidly  to  the 
temperature  at  which  any  unconverted  quartz 
grains  are  inverted,  the  expansion  which  acco 
panics  this  charge  of  form  breaks  the  network  and 
lessens  the  strength  of  the  brinks.  Moreover,  the 
pressure  of  the  brickwork  in  an  arch  opposes  anj 
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lateral  expansion  and  produces  spalling,  which  is 
one  oi  the  wmsl  detects  of  badly-made  silica 
bricks.  In  a  well-burned  brick,  an  expansion  also 
occurs  at  the  moment  \\ ■  ln-ti  larger  grains  of  quartz 
arc  inverted  to  cristobalite,  bul  its  effect  is  less 
serious,  as  these  grains  are  able  to  expand  in  all 
directions,  and  i;  occurs  suffii  iently  slowly  for  the 
network  to  be  reformed  at  the  point  where  it  has 
been  damaged.  Nevertheless,  lliis  phenomenon 
notably  reduces  the  Btrength  of  the  bricks.  The 
results  of  determinations  of  the  sulphate 
equivalent  of  the  oxides,  true  and  apparent 
sq.gr.,  and  the  crushing  strength  at  1600°  ('. 
after  sixty  re-heatings  showed  clearly  that 
good  silica  bricks,  after  heating  for  1  hour  at  I600"C., 
nave  a  crushing  strength  (if  at  least  Hi  kilos,  per 
sq.  cm.  A  prolongation  of  the  heating  at  this 
temperature  redui  es  the  'rushing  strength  of  well- 
fired  bricks,  but  increases  thai  of  underburned 
ones. — A.  B.  8. 

Silica  bricks.     H.  Le  Chatelier.      Rev.  Met,,  1017, 
1*,  74—83. 

Tiik  chief  phenomenon  concerned  in  the  manu- 
facture and  use  of  silica  bricks  is  the  transforma- 
tion of  quartz  into  two  oiler  tonus  of  siliea — 
cristobalite  and  tridymite.     This  transformation  is 
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TEMPERATURES 

accompanied  by  a  recrystallisation  which  makes 
the  bricks  very  strong  at  high  temperatures,  and 
by  an  expansion,  which  causes  an  increase  in  the 
porosity  and  a  loss  in  the  strength  of  the  bricks, 
and  may  result  in  their  destruction.  The  various 
tonus  of  silica  may  be  divided  into  two  groups 
according  to  the  accuracy  with  which  their  chief 
characteristics  have  been  established. 


Group 

I. 

Variety. 

-   mmi  t.iy. 

Specific 
gravity. 

Inversion. 

point. 

quartz 
CirlstobaUb 

Tnilvimlr 

Vitreous    Hie 
C  (used  silica 

Ternary 
Quadratic 
i  >,  i  borhombic 

Allli.l  J-hnll  . 

LT..r» 

2-83 
2-27 

2-22 

570"  C. 

•J25°  C. 

]  17°  and  874' 0. 

Gbotjp  [I:  Chalcedony;  bydrated  silica; 
calcined  pi ipitated  silica.  '4>he  ratio  of  expan- 
sion to  temperature  tor  each  of  these  materials  is 
shown  in  the  figure.  At  1000°  0.,  tridymite, 
cristobalite,  and  fused  ailisa  all  have  approximately 
the  same  specific  gravity,  viz..  2-20. 

Formation  of  crisiobaliU  .  A  specimen  of  "  quin- 
(|uet-  "  (aluminous)  glass  examined  by  the  author 
(this  J.,  1916,  .s:;7)  contained  irregular  spherolites 
of  cristobalite,  1 — 3  mm.  in  diameter,  formed  at 
800°  ('.  Arch  bricks  obtained  during  the  demoli- 
tion   of    old    glass    furna.es    showed    a    superficial 


fusion  due  to  the  action  of  sublimed  alkali. 
Cristobalite  crystals  occur  in  part  of  this  semi-fused 
material,  these  crystals  also  containing  a  largo 
number  of  minute  tridymite  crystals  which  show 
under  the  microscope  as  granulations.  Silica 
bricks  made  with  more  than  the  usual  proportion  of 
flux,  when  burned  at  1700°  C,  form  a  glass}  mass 
which  unites  the  grains  of  sand,  becomes  saturated 
with  silica  from  the  latter,  and  slowly  recrystallises 
on  cooling.  The  crystals  thus  formed  ou  the 
surface  of  the  sand  -rains  aro  transformed  by  the 
heat  into  cristobalite.  The  abundance  ol  then 
crystals  shows  thai  with  suitable  proportions  of 
flux,  the  sand-graii  is  would  be  united  with  a  crystal- 
line bond  and  to  t  his  the  brii  ks  owe  their  si  length. 
Cristobalite  also  occurs  in  furnaec  linings  com- 
posed of  ganister  and  clay,  and  containing  about 
10%  of  metallic  oxides.  Tho  most  characteristic 
specimens  are  those  taken  from  just  below  the 
superficial  ferruginous  crust  in  Bessemer  converten 
in  a  region  where  the  amount  of  re-heating  is 
considerable  and  the  cooling  is  rapid.  The  authoi 
coin  hide's  that  in  all  cases  where  silica  crYstallisM 
rapidly  from  a  glass,  it  is  in  the  form  of  cristohalita 
The  grains  of  quartz  which  are  direct]}  inverted 
into  cristobalite  are  best  rei  ognised  b\  1 1 i.-ii 
peculiar  appearance  that  of  a  mass  of  verj 
spheres  caused  by  Assures  due  to  the  suddffl 
reduction  in  volume  (about  1  ",,  linear  shrinkage 
at  the  transformation  point  (225  ('.).  Thea 
fissures  reduce  tho  strength  of  silica  bricks;  the} 
may  be  lessened  by  cooling  very  slowly  oi 
increased  by  rapid  heating  to  500°  C.,  followed  b} 
rapid  cooling. 

Formation  of  tridymite.  Though  cristobalite  i: 
more  stable  than  quart/.,  it  is  less  so  than  tridy 
mite  and  is  gradually  inverted  into  the  latter  unde: 
the  same  conditions  as  those  favourable  to  tin 
inversion  of  quartz  into  cristobalite,  though  i! 
longer  time  is  required.  In  the  customs!} 
burning  of  silica  bricks  a  small  proportion  o 
tridymite  is  produced;  its  amount  is  increased  oil 
each  subsequent  beating  ;  inversion  to  tridymite  i 
complete  in  bricks  which  have  been  long  in  use  ii 
some  steel  furnaces.  The  rate  of  formation  Q 
tridymite  is  about  one-hundredth  of  that  c 
cristobalite. 

Conditions  of  stability  of  tridymite.     At  tempera 

fures  above  100(1°  I'.,  cristobalite  is  met  a  stable  am 
under  some  condit  ions  is  t  he  most  stable  crystallin 
form  of  silica.  I'Vnner's  conclusion  (Amer.  J 
Sri.,  1913,  36,  3*3  ;  this  J.,  1913,  22)  that  tridj 
mite  only  constitutes  the  stable  phase  up  to  1480°O 
and  above  this  temperature  and  up  to  its  fusio 
point  (1780  C).  cristobalite  is  the  stable  phase,  i 
opposed  to  those  reached  by  the  author.  Tli 
latter  found  that  bricks  obtained  frou 
furnaces,  when-  the  temperature  is  much  abov 
1  ISO  ('..  contained  I  ridymite, and  he  suggests  tha 
Fennel's  conclusions  are  based  on  msiifliciei) 
evidence.       The     author     heated     a      piece     of     silk 

brick    consisting    wholly    of    tridymite    to    1700 

('..  but  whilst,  according  to  I'Ynner.  it  inigli 
be  expected  that  it  would  be  converted  ml 
cristobalite,  actual!}  no  change  occurred.  \ 
examination  of  part  oi  the  arch  of  a  .Martin's  stei 
furnace  showed  the  same  thing,  the  crystals  0 
tridymite  being  present,  iii  material  which  mus 
have  been  heated  to  1750° — 1800°  ('.  Hon.- 
tridymite  is  the  only  crystalline  form  of  silic 
which    is    perfectly    stable   at   high    temperature! 

A.  t:.  s. 

Potash  from  roiunl.     Treanor,     Sec  VII. 
Patents. 
Furnaces  or  kilns  for  roasting  cement,   mofl 
etc.      !'••  K.  !'•  Kilburn.  London.      From  H 
Cemeutgy&ri  (Jnio   Ites/.venvt&rsasag.  Itudap 
Hungary-      i"ng.     I'at.     107,209,    Apr.    Ii,     191 
( Appl.  No.  5075  of   1016.) 
A  VERTICAL  shaft  is  fitted  with  a  movable  gr 
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provided  with  toothed  or  crushing  liars.  The 
grate  may  consist  of  a  horizontal  slotted  disc, 
with  radial,  toothed  bars,  rotated  by  means  of  a 
pulley  on  the  vertical  shaft  below  the  grate,  or 
the  grate-bars  may  form  part  of  an  endless  chain 
conveyor,  underneath  which  a  screw  conveyor  is 
fitted  at  right-angles  so  as  to  remove  the  material 
which  has  passed  between  the  bars.  In  another 
modification  the  bars  are  placed  longitudinally 
on  the  periphery  of  a  conical  drum,  the  central 
shaft  in  which  is  mounted  obliquely,  so  that  the 
bars  immediately  below  the  shaft  are  in  a  hori- 
zontal position,  the  material  falling  through  them 
passing  to  the  ground  beneath  the  drum  or  out 
through  the  wider  end  of  it. — A.  B.  S. 

Fire-resisting  composition  and  its  application  to 
the  moulding  of  boards,  sheets,  and  flooring  blocks, 
and  as  a  covering  for  walls,  roofs,  and  floors. 
R.  Y.  Ardagh,  Hove.  Eng.  Pat.  107,402,  June 
14,   1916.     (Appl.  No.  8400  of  1916.) 

Coconut  shell  is  ground  in  a  disintegrator  to  the 
size  of  coarse  oatmeal.  The  short  fibre  is  passed 
through  a  sieve  and  is  then  mixed  with  an  equal 
bulk  of  magnesite  in  the  dry  state,  and  the  mixture 
is  made  plastic  or  even  liquid  by  adding  magnesium 
chloride  solution.  The  composition  readily  adheres 
to  soft  wood,  but  harder  woods  require  to  be 
grooved,  or  corrugated  paper  or  felt  may  be  glued 
Ito  them.  It  may  be  moulded  on  corrugated 
paper  and  then  sawn  into  blocks  or  boards. 
(Reference  is  directed,  in  pursuance  of  Sect.  7 
Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pat,   17,908  of  1898.)— A.  B.  S. 

Road  surfaces  composed  of  mineral  aggregates  and. 

bituminous   biyiders  ;     Construction    of .     H. 

Rorke.  Kingston  Hill,  Surrev,  legal  representa- 
tive of  E.  Rorke.     Eng.  Pat".  107,483,  Sept.  20, 

.    1916.     (Appl.  No.  13,337  of  1916.) 

The  stone  or  other  mineral  aggregate  is  divided  into 
itwo  sizes,  the  larger  size  (over  J  in.  diameter)  being 
;  coated  with  pit  eh,  and  the  smaller  size  (less  than  Jin. 
idiameter)  with  bitumen.     The  two  coated  materials 
may  then  be  effectually  mixed  at  a  suitable  tem- 
perature so  that  they  may  be  laid  on  the  road  as 
one  coat,  the  larger  material  automatically  taking 
:he  lower  position,  and  the  finer  material  filling 
,:he     interstices    and     forming     a    close    surface 
■oating     during    the    subsequent    operations     of 
spreading,    rolling,    and    beating    the    road.     The 
proportion  of  each  binder  required  depends  on  the 
lature  and  size  of  the  mineral  aggregate  used. 

—A.  B.  S. 

^lastic  composition  for  use  in  the  manufacture  of 
'  mouldings.  F.  J.  T  omalin.  Northampton.  Eng. 
;   Pat.  107.557,  Mar.  21,  1917.     (Appl.  No.  4108 

of  1917.) 

\boct  40  lb.  of  whiting  is  mixed  with  water,  the 

mixture  is  left  until  sufficient  water  has  evaporated 

o  convert  it  into  a  stiff  paste,  and  then  30  lb.  of 

rlue   or  size,   previously  melted  in   a  bot-water- 

acketed  vessel,  is  added.     About  1  pint  of  turps 

nd  1  \  lb.  of  stearin  wax  are  added  to  the  mixture. 

Jnd  the  whole  is  thoroughly  stirred;     5 — 10  lb.  of 

■laster  of  Paris  or  Keene's  cement  made  into  a 

'luck  paste  with  turps  is  then  added  to  give  the 

proposition    the    required     degree     of     firmness. 

'he  composition  is  placed  in  a  hot-water-jac  ketcd 

easel,  and  when  thoroughly  mixed  it  is  fed   to 

lie  moulding  machine. — A.  B.  S. 

ailuminons]    cements.     E.     W.     Pattison,     Man- 
■  Chester.     From    T.    Moniwa.    Akasaka,  Japan. 
■'  EnB.  Pat.   107,613,  June   1,   1916.     (Appl.  No. 
7756  of   1916.) 

0  avoid  the  staining  of  glazed  bricks,  etc.,  laid  in 
rdinary  cement,  and  to  provide  a  cement  applic- 
ble  to  materials  with  smooth  and  non-absorbent 
arfaces,  a  cement  is  used  consisting  of  bitumen 


20— 25%,  asphaltine  14—17%,  quartz,  asbestos, 
and  the  like  66—58%.  The  coefficient  of  expan- 
sion oi  this  cement  may  be  made  the  same  as  that 
of  the  materials  to  be  united  by  varying  the  pro- 
portion of  quartz  or  silica.  For  use,  the  cement 
is  melted  and  then  applied  thinly  to  the  surfaces 
to  be  united. — A.  B.  S. 

Cementing  material  and  manufacture  of  cmnpositions 
therefrom.  T.  P.  Kellv,  Hove.  Eng.  Pat. 
107,951,Apr.21,  1917.  (Appl.  No.  5612  of  1917.) 
A  tough  cementing  material,  proof  against  ex- 
tremes of  heat  and  cold,  water,  oil,  and  acids,  is 
made  by  mixing  5 — 10  parts  of  an  adhesive 
oxidised  or  polymerised  oil,  5 — 30  parts  of  water 
glass,  and  100 — 300  parts  of  Portland  cement. 
To  this  mixture,  while  plastic,  500 — 1000  measures 
of  any  filling  material  which  is  not  of  a  greasy  or 
oily  nature  may  be  added,  and  the  whole  com- 
pressed in  moulds  or  by  means  of  rollers.  The 
setting  of  the  material  is  accelerated  by  heat  ; 
it  neither  expands  nor  contracts  after  heating  to 
2000°  F.  (about  109C°C.)  for  six  hours,  and  is  as 
waterproof  and  as  hard  after  such  heating  as 
before.— A.  B.  S. 

Cement ;    Acid-proof  - 


,  R.  Haddan,  London. 
From  Electro-Chemical  Supply  and  Engineering 
Co.,  Philadelphia,  U.S.A.  Eng.  Pat.  108,278, 
Mar.  26,  1917.     (Appl.  No.  4360  of  1917.) 

See  U.S.  Pat.  1,220,575  of  1917  ;  this  J.,  1917, 
504.  The  composition  from  which  the  cement 
is  made  contains  apatite  or  pure  calcium  phosphate 
in  addition  to  silicious  material  and  sodium 
silicate. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

H.     Le     Chatelier. 


Steel;      Quenching     of - 


Comptes  rend.,  1917,  165,  172—174. 
The  author  points  out  the  confirmation  that  A.  le- 
Chatelier's  theory  of  the  transformation  of  ther 
iron-carbon  alloys  (Bull.  Soc.  d'Encour.,  1895, 
1340)  receives  from  recent  experimental  work,  viz., 
that  of  Portevin  (this  J.,  1917,  720)  and  Dejean 
(see  below)  by  thermal  methods,  and  Chevenard 
(this  J.,  1917,  881)  by  dilatation  measurements. 
Martensite  is  regarded  as  a  solid  solution  of  carbon 
in  a-iron.  Pearlite  is  the  product  of  resolution  of 
austenite  whereas  troostite  is  the  form  of  the 
mixture  of  cementil  e  and  f errite  as  produced  by 
the  resolution  ot  martensite. — H.  J.  H. 

Iron;      Carburisation     of by      cyanides     and 

cyanates.  Portevin.  Comptes  rend.,  1917,  165, 
180—182. 
When  iron  is  case-hardened  by  heating  at  S00° — 
P00°  C.  in  presence  of  cyanides  or  feirocyanides, 
cyanates  are  always  present.  The  effect  of  the 
cvanates  was  studied  inthecarburisingof  iron  wires 
(C=003 — 008%,  Mn=0-41%)  in  which  mixtures 
of  potassium  cyanide  and  cyanate  in  different 
proportions  were  used.  It  appeared  that  cyanates 
were  necessary  to  rapid  carburisation.  and  the  best 
results  were  obtained  when  25 — 40%  of  cyanate 
was  present  in  the  mixture  used.  This  is  perhaps 
the  reason  for  the  inclusion  of  oxidising  agents 
(potassium  nitrateor  bichromate)  in  case-hardening 
mixtures. — H.  J.  H. 

Troostite  and  martensite  ;    Formation  of .      P. 

Dejean.  Comptes  rend.,  1917,  165,  182— 185. 
Differential  cooling  curves  for  a  steel  (W=18%, 
Cr  =  4%)  are  given  showing  the  influence  of  the 
initial  temperature  in  the  transformations. 
When  the  initial  temperature  varies  from  850' 
to  900°  C,  a  transformation   (a)  occurs   between 
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700  ami  MUi  ('.  :  with  init  ial  tcmpci  at  urcs  alms  <■ 
'.'tin    a  set  ond  transformation  in)  appears  just  abo\  [e 

100  .  while  the  first  point  disappears  if  cooling 
begins   from    temperatures  above  980   c.     Steels 

which  have  shown  the  point    \  are  pearlitic  or  lio- 

ostitic  ;  those  which  have  shown  B  are  mactensi- 
tic  and  those  showing  a  and  B  together  hoth  tro- 
ostitir  and  martensitic.  It  is  concluded  that  \ 
marks  a  resolution  of  austenitc  to  pearlite  or  tro- 
oatite.  In  the  latter  case,  pari  of  the  parboil 
remains   in  solid   solution    in    residual   ausjtanite 

which    is    resolved    at    a    lower    temperature    into 

martcnsjti'.  There  is  a  marked  discontinuity 
between  the  points  at  which  t roost ite  and  marten- 
site  appear,  hut  none  between  t  hose  at  which  troos- 
titye  and  peariite  arc  formed.  To  suppress  the 
p.imation  ot  troostitc  a  nd  ohtain  martensite  alone 
it  is  uecessar)  to  start  from  an  initial  temperature 
which  increases  as  the  cate  of  cooling  is  diminished. 

—II.  J.  II. 

Manijauese  and  chromium  ;     liapid  diU  emulation 

i,f- hi      {Metallurgical      products.       Travels. 

(omptes   rend..    1917.    165,    187— 1M.I. 

In  the  estimation  of  manganese  as  permanganate 

by  oxidation  with  ammonium  persulphate  in 
presence  of  silver  nitrate,  the  solution  should  not 
be  boiled  after  addition  of  the  reagents,  otherwise 
low  results  "ill  ho  obtained,  possibly  by  the  reduc- 
tion of  permanganate  by  hydrogen  peroxide  formed 
from  the  persulphate.  The  permanganate  is 
titrated  with  sodium  arsenite  solution,  the  latter, 
being  added  to  the  former,  except  when  small 
volumes  are  used,  as  in  back  titrations.  Details 
of  analysis  are  as  follows  : — 0-2  gun.  of  carbon  steel 
is  dissolved  in  20  c.c.  of  nitric  acid  (sp.  gr.  11 )  and 
30  c.c.  of  cold  water  is  added  so  as  to  bring  the 
temperature  to  10  — 50°  C.  ;  5  c.c.  of  ,Y  10  silver 
nitrate  and  1  to  1-5  c.c.  of  saturated  solution  ot 
ammonium  persulphate  are  added  and  the  mixture 
shaken.  Three  minutes  after  the  appearance  of  the 
violet  colour,  the  mixture  is  poured  into  100  c.«-. 
Oi  eold  water  and  titrated  at  once  with  sodium 
arsemte  until  the  colour  is  discharged.  It  the  Mn 
content  is  greater  than  0\5%  a  greenish-yellow 
colour  is  produced.  The  arsenite  solution  should 
contain 0- 650  grin,  of  As  .Ou  per  litre,  \\  lien  1  c.c 
0  0002  gnn.  Mn  or  0-1%  Mn  on  the  sample. 
Tit  rating  at  a  temperature  below  iiO  ('.  no  appreci- 
able re-oxidation  of  manganese  occurs.  With 
suitable  modifications  the  method  can  be  applied 
to  chrome,  tungsten,  vanadium,  and  molybdenum 
steels,  also  to  cast  iron,  iron  and  manganese  ores, 
slags,  brasses,  and  bronzes.     In  chrome  steels,  the 

>i.  miiuiti  can  be  d<  I  el  milled  by  t  it  rat  ion,  with  the 
same  sodium  arsenite  solution,  of  the  sample 
dissolved  in  nitric  a'  id  of  sufficient  concentration 

2u  e.c.  of  nitiic  acid  oi  36  1.!.  per  100  cc  of  solu- 
tion). Unlike  ferrous  solutions  and  titanous 
chloride,  sodium  arsenite  is  stable  and  does  not 
reduce  vanadium  which  often  accompanies  chro- 
mium in  steels.— H.  J.  H. 

[Copper  pre]  tailings;  Ammonia  leaching  of 
Calumet — — .  C.  fl.  Benedict.  Eng.  and  Min,  J., 
1917,  104,  43-  is. 
A  2000-ton  leaching  plant  is  in  operation  for 
treating  the  tailings  from  the  Calumet  and  Ile<  la 
Mining  Co.'s  mills.  The  principle  of  the  process 
consists  in  dissolving  tin-  oatil  ecoppi  r  m  ammonium 
carbonate  in  presence  of  air  :  the  cupric  salt 
formed  dissolves  more  copper,  forming  a  cuprous 
salt  which  oxidises  rapidly  and  is  thus  capable  of 
dissolving  more  metal.     The  resulting  solution  is 

distilled    with    steam,    the    ammonia    and    carbon 

dioxide  being  recovered;  the  .upper  oxide  is 
iiecipitai.il   as  0  hea\>  powder  which  is  smelted 

along   with    the   native   copper   ..•licentiates.      The 

mill    tailing   is   passed   through    settling   tanks  and 

la   siflers,    the   slimes   from    which   are   wasted   at 


present.  The  sand  is  treated  with  auimoui* 
solution  by  percolation  in  eight  steel  tanks  i>4  ft. 
in  diameter  and  12  ft.  high,  with  water-sealed 
covers  and  filter  bottoms  of  wood  grating  covered 
with  co.o  matting  and  duck.  The  leaching 
liquors  are  oxidised  by  blowing  air  through  them, 
the  ammonia  given  up  being  absorbed  in  a  wash 
solution.  The  time  taken  for  lea.  hing  is  90  hours. 
The  stills  consist  of  superimposed  cylindrical 
sections  fitted  with  a  central  vertical  shaft 
carrying   a   scraper   for  each   section,   to    proven! 

adhesion  of  scale.      90%  of  the  copper  i~  r vend 

in  two"  roughing  "  stills  connected  in  parallel.  And 
the  remaining  in",,  in  a  finishing  still  from  which 
the  spent  liquor  run-  into  a  settling  tank.  Tin- 
total  cost  is  given  at  $0-406  per  ton  of  tailing,  or 
$005 — 0-06  per  lb.  of  copper.  The  loss  of  ammonia 
is  just  under  1  lb.  per  ton  of  sand  :  the  aven 
extraction  is  now  about  75%.  Then-  is  no 
fouling  of  the  liquors. — \Y.  R.  6. 

[Copper    ores:]    Sulphatisiiig  [ ]  with  weak  suU 

phurous  gases,     t;.  ('.  Westbv.     Eng.  and  Min. 
J..    1017."  104,   119—122. 

The    low-grade    ores    from    the    Nevada    Douglas 
Consolidated  Copper  Co.'s  mine   (Ludwig,   Nev.), 
containing  acid-soluble  lime  and  alumina    hesi 
difficultly  soluble  copper  minerals,  are  now  -  n    es8> 
fully  leached  by  direct  contact  with  gases  from  the 
roasting  furnaces  in  presence  of  steam  and  perco- 
lating liquor.     The  oxide  or  roasted  sulphide  ore  is 
crushed  to  pass  a  1-in.  ring  and  discharged  on  t- 
10   mesh-screen,     oversize     and     undersize     being 
treated  separately.      'The  coarse  material  is  leai  1 
in  six  dosed  redwood  towers.   40  ft.   in  diameter 
and    21    ft.    high,    provided   with   a    filter   bottom 
through  which  the  hot  gases  are  admitted  ;  theg. 
are  drawn  off  at  the  top  of  the  ore  column  by  hard- 
lead   fans,   and   introduced   into   the   next    tower. 
The  leaching  liquors  a  re  sprayed  on  to  the  top  ol  I 
orebv  nozzles  located  around  the  inner  periphery  of 
the  towers.     The  time  required  for  leaching  is  as 
follows:  37  %  extraction,  10  days  ;  82%,  20  daj 
92%,  30  days:    98%.  40  days.     The  slow  action 
during  the  first  10  days  is  due  to  the  sulphat) 
tion  of  lime  and  alumina.     The  fine  material  is 
treated  in  four  gas-tight  tanks,  lift,  in  diami 
and  20  ft.  high,  filled  with  a  network  of  1   •  1  in. 
wooden  strips  with  2      1  in.   spacers,  over  wh 
the  tines  and  the  liquor  fall  in  retarded  case; 
through     the     sulphurous     tumes.     A     steam    jet 
blows   the   fumes   through    the   tower  and  assijW 
the  aetion  by  raising  the  temperature.     The  cd| 
of   treatment  is   $0-947   per  ton   of  ore  for  co 
and  SO  030  for  fine  ore.     The   gases  used  cod 
from   0-3   to  5-5  %    of    sulphur    dioxide,    but 
process    is    equally    successful   with  rich   or  poor 
gas.-s.       The    dissolved    copper    is     recover. -.1    hv 
precipitation  with  iron. — W.  R,  s. 

Copper  refining  :  Impurities  in  electrolytic 
L.  Addi.ks.  Met.  and  (hem.  Eng..  l'.'lT 
r,s7— 092. 

TnE  general  question  of  impurities  is  di- 
under  five  main  headings:  (I)  sources.  (2)  erifc 
(:;)  distribution.  (4)  recovery  of  soluble  impufMfJft 
from  the  electrolyte.  (."))  recovery  of  insoluble 
impurities  from  the  anode  slimes.  Apart  from  the 
pig  copper,  the  chief  sources  of  impurii  i. 
fluxes,  and  acids,  and  the  exits  are  outgoing  ■ 
menial  products,  slags,  and  stack  gases; 
tend. -n.  v    to-day    is    to    check    stack    losses. 

distribution   of   impurities   depends   parti)    ur 
their  chemical  charaeteristi  's  and  partly  upon 
metallurgical     practice    ot     the    individual     plain. 
Silver,  gold,  tellurium,  ami  selenium,  which 
dissolve  in  the  electrolyte,  show  a  cathode  I 
of   over  W>%.      Nickel'  passes  int..   solution   t>>  ' 
extent  of  nearly  89%,  and  arsenic   forms  a 
slime,   whi.  h    passes    chietly   into  solution,   the 
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covery  being  07  °0.  Iron  and  zinc  also  pass  princi- 
pally into  the  electrolyte,  whilst  lead,  antimony, 
bismuth,  and  sulphur  pass  chiefly  into  the  slimes. 
Ill  tin-  purification  of  the  electrolyte,  sufficient  must 
be  withdrawn  daily  to  control  the  amounts  of  the 
chief  impurities,  generally  nickel  and  arsenic. 
The  early  methods  of  purification  consisted  in 
separating  the  copper  by  means  of  scrap  iron,  but 
this  was  later  displaced  by  the  manufacture  of 
commercial  copper  sulphate.  The  modern  method 
of  purifying  the  electrolyte  is  to  divert  part  of  it 
to  tanks  containing  insoluble  lead  anodes,  at  a  rate 
sufficient  to  keep  the  determining  impurity, 
generally  nickel  or  arsenic,  at  the  desired  point. 
From  these  tanks  good  cathode  copper  is  obtained, 
then  a  poor  copper  which  is  returned  to  the  anode 
furnaces,  and  finally  sludge  which  passes  to  the 
smelter.  The  liquor  is  then  passed  into  a  steam 
boiling  tank  and  into  evaporators,  and  finally  on  to 
sand  filters  for  removing  the  nickel  salts,  the  liquor 
being  afterwards  cooled  to  separate  the  sodium 
salts.  The  strongly  acid  filtrate  is  then  again  used 
as  electrolyte. — B.  N. 

Lead-zinc  flotation  ;  Selective .     L.  L.  Kirtley. 

Eng.  and  Min.  J.,  1917,  104,  64— GO. 

Tests  were  made  with  quantities  of  15 — 20  lb. 
of  lead-zinc  slimes  such  as  are  ordinarily  treated  on 
slime  tables.  The  method  of  working  aimed  at 
obtaining  the  lead  first  in  a  concentrate  as  low  in 
sine  as  possible,  with  a  tailing  as  low  in  lead  as 
possible,  and  working  up  the  latter  for  zinc.  The 
highest  lead  extraction  Mas  obtained  with  2  lb. 
}f  hardwood  creosote  per  ton  of  dry  slime,  mixed 
«ith  5 — 7  times  its  weight  of  cold  water  containing 
M°0  of  sodium  carbonate.  For  the  recovery  of 
sine,  a  fuel  oil  called  "  Texana  No.  7  "  proveda  good 
liming  agent,  while  Georgia  pine  turpentine  No. 
i05  produced  a  serviceable  froth.  A  mixture  of 
.he  two  oils  was  used  (2  lb.  per  ton),  the  fuel  oil 
dways  predominating.  By  adding  i  lb.  of  copper 
ulphate  per  ton  of  slime,  low-zinc  tailings  were 
pertained.  The  rough  lead  and  zinc  concentrates 
vere  again  floated  in  "  cleaners."  the  addition  of 
til  being  unnecessary.  Some  of  the  results  ob- 
ained   are   tabulated    below  : 


Pb 


Zn 


Tersge  he^d  assay 

inal  lead  prodnct    

iiuil  zinc  product     

Extraction  in  lead  product 
fraction  in  ziuc  product 


7-0 
35-8 
162 
58-3 
27-1 


12-4 
29-3 

181 
43-7 


ty  making  the  zinc  "  cleaner  "  test  shorter,  the 
rade  of  the  product  could  be  raised  to  33 c0.  The 
lachines  used  were  of  the  Callow  and  Minerals 
eparation  type ;  the  selective  action  seemed 
|iore  pronounced   in   the  Callow   machine. 

— W.  B.  S. 

Patents. 

\ieel  alloy.  Stahlwerke  B.  Lindenberg  A.-G., 
Remschied-Hasten,  Germany.  Eng.  Pat. 
104,070,  Aug.  17.  1916.  Under  Int.  Conv., 
Feb.  26,  1916.     (Appl.  No.  11.664  of  1916.) 

HE  high  speed  steel  contains,  in  addition  to  iron. 

6—1  -2  V '.  1  0-2  0  %  Mb,  0  1— 0-3  %  Si,  30—10-0  % 

|r,  and   10 — 5  0%  Co.      It  may   be  improved  in 

Bciency   by  the  addition  of  0-15— 2-0 %  of   Va. 

—B.N. 

•on  ore;   Process  for  treating for  the  recovery 

of  iron  and  manufacture  of  steel  therefrom.  L.  P. 
Burrows.  Ottawa.  Canada.  Eng.  Pat.  107,014, 
July  5,  1910.      (Appl.  No.  9475  of  1910.) 

team  under  pressure  is  allowed  to  expand  within 
metal  container  surrounded   by  air,  part  of  the 


water  is  precipitated,  whilst  a  portion  of  the 
oxygen  in  the  steam  is  believed  to  "  radiate  " 
through  the  container.  The  gases  passing  from 
the  container  are  heated,  and  then  allowed  to  act 
upon  the  iron  ore  in  a  closed  vessel,  the  product 
being  finally  withdrawn,  and  theme  tal  recovered  by 
melting. — B.  N. 

Crucible  furnace  for  melting  metals.  P.  V.  Parsv, 
Paris.  Eng.  Pat.  102.959,  Dec.  19,  1916. 
(Appl.  No.  18.201  of  1916.)  Under  Int.  Conv., 
Dec.    27,     1915. 

The  crucible  is  placed  in  a  small  chamber  commu- 
nicating with  a  combustion  chamber,  below  and 
to  one  side  ot  it,  having  an  inclined  wall  extending 
downward  fiom  the  bottom  of  the  crucible  cham- 
ber. Gas  burners  are  placed  in  the  upper  part  of 
the  lateral  walls  of  the  combustion  chamber,  and 
the  burning  gases  pass  over  the  crucible  and  thence 
into  an  exhaust  chamber,  through  which  or  around 
which  the  secondary  air  for  combustion  is  passed  to 
preheat  it.  Any  dross  overflowing  from  the 
crucible  runs  down  into  the  combustion  chamber, 
from  which  it  may  be  withdrawn  through  a  door 
at  the   side.— W.  F.  F. 

Crucible  melting  furnaces.  I.  Hall.  Birmingham. 
Eng.  Pat.  107.286,  Aug.  10,  1916.  (Appl.  No. 
11,279  of  1916.) 

In  a  crucible  melting  furnace  using  solid  fuel  such 
as  coke,  the  crucible  is  supported  on  a  stand  car- 
ried by  the  firebars  in  a  vertical  cylindrical  casing 
provided  with  a  firebrick  lining.  An  annular  air 
passage  is  provided  in  the  lining,  below  the  firebars, 
into  which  air  is  injected  tangent ially  and  from 
which  the  air  is  delivered  to  the  space  below  the 
firebars  through  radial  openings  in  the  lining.  A 
door  is  provided  in  the  outer  casing  extending 
above  and  below  the  firebars,  so  that  the  tire  and 
the  ash  space  below  are  both  accessible.  The 
door  may  carry  a  segment  of  the  refractory  lining 
containing  the  annular  passage  and  radial  open- 
ings.— W.  F.  F. 

Crucible  furnaces  for  use  in  melting  metals.  T.  W. 
Aitken,  Luton.  Eng.  Pat,  107.468,  Aug.  21, 
1916.     (Appl.    No.    H,S28    of    1910.) 

In  a  crucible  furnace  for  melting  metals,  an  outer 
cylindrical  casing  supported  on  trunnions  is  pro- 
vided with  an  inner  refractory  lining  spaced  from 
the  casing  so  as  to  leave  an  annular  space  into 
which  the  air  supply  is  delivered.  Tuyeres  are 
provided  in  the  refractory  wall  near  the  bottom, 
inclined  downward  and  expanding  laterally  to- 
ward the  combustion  chamber,  so  that  they  prac- 
tically meet  one  another  at  the  inner  wall  and  thus 
equalise  the  air  blast.  A  similar  set  of  tuyeres  is 
provided  at  a  higher  level  to  admit  a  further  supply 
of  air  to  deflect  the  hot  gases  toward  the  crucible. 
Each  tuyere  is  provided  with  a  corresponding 
inspection  door  in  the  outer  casing. — W.  F.  F. 

Furnaces.  H.  N.  Davis  and  W.  B.  Twigg.  Luton. 
Eng.  Pats,  (a)  107.263.  (b)  107,264.  and  (c ) 
107,433.  July  6,  1910.  (Appl.  Nos.  9543,  9545, 
and  9544  of  1916.) 
(a)  I_n  a  gas  or  oil  fired  furnace  for  heating  stei  1 
t.illeis  or  ingots,  crucibles,  or  the  like,  the  combusti- 
ble gaseous  mixture  is  sprayed  fiom  a  horizontal 
series  of  burners  through  a  number  ol  hoiizontal 
openings  just  below  the  crown  of  a  half  an  h  form- 
ing the  roof  of  the  combustion  chamber.  33»e 
objects  to  be  heated  are  supported  on  a  platform 
raised  above  the  floor  of  the  combustion  i -biimb. t 
so  that  the  hot  gases  deflected  downward  by  the 
arch  pass  over  and  under  the  platform  i<>  ^roca] 
flues  at  the  side  extending  downward  to  an  outlet 
flue  below  the  combustion  chamber.  Theseoond- 
ary  air  for  combustion  is  preheated  .  pwsm 
it  thiough  a  pipe  in  the  outlet  flue,     (b)  In  a  gas 
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or  oil  fired  furnace  for  heating  steel  billets  or  ingots, 
crucibles,  or  the  like,  the  combustion  chamber  is 
in  the  form  of  a  frustum  of  a  cone  surrounding  tin- 
article  or  articles  to  be  heated,  and  the  combust  ible 
mixture  is  fed  into  it  through  a  tangential  inlet 
at  the  lower  end.  The  combustion  chamber  may 
be  eccentric  with  relation  to  the  billet  or  crucible 
being  heated,  (c)  The  furnace  described  in  (n) 
is  adapted  for  "glory  holes"  such  as  are  used  for 
reheating  articles  during  manufact  ure.  The  fiusto- 
conical  combustion  chamber  is  placed  with  its  axis 
horizontal,  and  the  object  to  be  heated  is  inserted 

at  the  smaller  end.  The  Same  from  the  burner  is 
injected  tangent ially  at  the  larger  end  and  the  out- 
let   opens    tangent  iallv    from    the    smaller    end. 

— \V.  F.  P. 

Ftirnaas  ;  Melting. and  reheating .     W.  Bache, 

Glasgow.  Eng.  Pat.  107,632,  Dec.  27,  1916. 
(Appl.  No.  is,  175  of  1916.) 
In  a  reheating  or  melting  furnace  suitable  for 
melting  copper,  brass,  or  aluminium,  the  fire-box, 
d,  is  provided  with  a  water  tank,  ns,  and  a  water- 
supply  pipe  above  the  fuel  bed,  bo  that  combustion 
gases  mixed  with  water-gas  pass  upward  into  the 


horizontal  flues,  e,  below  the  furnace  bed,  c.  Hot 
air  from  a  regenerator  is  added  through  the  passage, 

A1,  and  the  mixture  burns  in  a  vertical  passage 
leading  to  the  furnace  bed,  c.  The  combustion 
products  pass  down  through  vertical  passages,  /. 
provided  with  partition  plates  to  divert  the  gases 
in  a  zig-zag  path  through  the  openings,  f1.  in  the 
regenerator  bricks,  /  (see  fig.  2).  Air  for  combus- 
tion is  heated  bypassing  in  a  zig-zag  path  through 

the  passages  formed  by  the  grooves./-,  at  right 
angles  to  I  In-  openings./1.  To  complete  the  regene- 
rator structure,  hollow  bricks,  (j,  are  used  and  at 
the  ends  in  each  s.  lies.  /.  the  bricks  are  provided 
with  perforated  stoppers  fitted  with  glass  windows 
for  inspection  and  (leaning. — W.  F.  V. 

Sintering   machines  :     Ignition   furnaces  for  . 

II.  Wade,  London.      From   Metallurgical  Co.  of 
America,  New  York.      Eng.   Pat.    107,174,  Aug. 
30,  1910.     (Appl.  No.  12,310  of  1910.) 
In  an  ignition  furnace  for  sintering  machines,  par- 
ticularly of  the  continuous  Dwight  and  Lloyd  fcj  pe, 
blast-furnace  gas  of  poor  quality  may  lie  used  and 


is  supplied  by  the  pipe,  6,  and  mixed  with  air  from 
the  pipe,  7,  in  the  mixer.  5.  Richer  gas  may  also 
be  supplied  by  the  pipe.  s.  and  mixer,  9,  if  desired. 
The  mixed  gas  passes  into  the  space.  1 1,  and  thence 
through  the  perforated  diaphragm,  11.  to  tin- 
burner  nozzles,  15.     The  combustion  chamber,  10, 


is  provided  with  a  firebrick  lining,  17.  which  prat  ti- 
cally  fills  it  except  for  narrow  vertical  openings, 
18,  leading  into  a  narrow  inverted  V-shaped  com- 
bustion space,  19,  so  that  a  continuous  line  of 
flame  is  directed  against  the  sintering  chai 
The  furnace  is  supported  by  adjustable  rod-.  20 
so  that,  the  combustion  chamber,  lti,  maj  be 
arranged  close  to  the  upper  surface  of  the  sintering 
charge,  4.  The  relative  posit  ions  of  the  spaces,  1 1, 12, 
and  the  combustion  chamber,  lti,  may  be  adjusted 
by  bolts.  22.  When  oil  or  tar  is  used  as  a  fuel  it  is 
atomised  from  a  nozzle  into  the  open  top  of  the 
pipe,  10.  the  latter  being  lined  with  firebri"  k  which 
is  maintained  at  a  red  heat  to  gasif\  the  oil  or  tar. 

— W.  F.  F. 

Tanks    ior    rusl  proofing     metals.      W.    ("'.    Parker, 
Detroit,     Mich.,      I'.S.A.      Kng.      Pat.      10 
Nov.  1,  1910.     (Appl.  No.  15.008  of  1910.)  Under 
Int.  Conv.,  Jan.  12,  1910. 
A  tank  particularly  suitable  for  the  treatment  ol 
metals   by  hot  acids,  is  made  double  walled,  th- 
inner vessel   communicating   with   the   outer  only 
by  means  of  a  row  of  holes  near  the  top,  or  by  the 
rim  of  the  inner  vessel   being  slightly   below    the 
liquid  level  in  the  outer  vessel.     When  the 
is  heated  by  gas  burners  beneath  the  outer 
the  liquid  in  the  inner  vessel  is  heated  withou 
turbine  the  sediment.     The  bottom  of  the  innei 
vessel  is  provided  with  a  short  pipe  projecting  up- 
ward  and   fitted  with  a   valve,  so  that    when  thi 
valve  is  opened  and  the  vessel  is  slowly  lifted  out. 
the  liquid  flows  through  the  pipe,  leaving  the  sedi- 
ment  in    the    shallow   layer   at    the    bottom, 
rim  of  the  outer  vessel  is  provided  with  an 
bar  projecting  inward  to  prevent   the  liquid  from 
boiling  over. — W.  F-  F. 

Ores;     Concentration    of   .     F.    Edser,    H.    I- 

Sulman,  and  Minerals  Separation.  Ltd..  Loi 
Eng.   Pat.   107.101.  May  25.   1010.     (Appl.  No 
7468  of  1916.) 


I    In  the  agitation-froth  process  for  the  concentral 
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of  ores,  such  as  described  in  Eng.  Pats.  7803  of 
1905,  2359  of  1909,  and  21,857  of  1910  (this  J., 
1900,  184;  1910.  490,  and  1911,  1203),  when  a 
flotation  agent  other  than  a  soluble  soap  is  em- 
ployed, the  ores  are  subjected  either  before  or 
during  the  separation  process  to  the  action  of 
silicic  acid  sol.  The  process  is  applicable  to 
sulphide  ores  with  a  gangue  containing  clay,  slate, 
mica,  kaolin,  calcite,  and  the  like.  A  proportion 
of  1 — 10  lb.  of  silicic  acid  sol  per  ton  of  ore  may 
be  used,  and  the  flotation  agent  may  be  eucalyptus 
oil,  or  a  mineral  substance  such  as  blast-furnace 
creosote  oil  with  or  without  pine  tar.  In  some 
cases  1 — 3  lb.  of  sodium  sulphate  per  ton  of  ore  may 
also  be  added. — W.  F.  F. 

Gleaning       metal      for       painting  :      Process      of 

.     H.     Wade,     London.      From     American 

Chemical  Point  Co..  Philadelphia,  Pa.,  LT.S.A. 
Eng.  Pat.  107.921,  Dec.  7,  1010.  (Appl.  No. 
17.010  of  1910.) 

METALS  such  as  iron  or  steel  are  cleaned  for  painting 
by  applying  to  the  surface  a  relatively  strong 
solution  of  phosphoric  acid  and  subsequently  a 
relatively  weak  solution.  For  example,  the  first 
treatment  may  be  made  with  a  14%  solution  of 
phosphoric  acid  in  water  or  alcohol,  and  the  second 
with  a  4%  solution  or  with  water. — B.  N. 


Alleys  ;    Metal - 


.  A.  E.  White,  London.  From 
American  Alloys  Co.,  Newark,  N.J.,  U.S.A. 
Emr.  Pat.  108,104,  Apr.  20.  1910.  (Appl.  No. 
5989  of  1910.) 

3ee  U.S.  Pat.  1,203,180  of  1916  ;  this  J.,  1916, 1264. 

Zinc ;    Production  of  metallic  .     A    J.   F.   de 

Bavav,  Kew,  Victoria.  Australia.  LT.S.  Pat. 
1,233,652,  Julv  17,   1917.     Date  of  appl.,  Feb. 

;    23.   1916. 

>ee  Eng.  Pat.  102,142  of  1916  ;   this  J.,  1917,  887. 


Jopper ;     Apparatus    for    production    of 


by 


electrolysis.  M.  Perreur-Lloyd,  Boulogne-sur- 
Seine,  France.  U.S.  Pat.  1.233,900,  July  17, 
1917.     Date  of  appl.,  Mar.  19,  1913. 

5ee  Fr.  Fat.  441,644  of  1912  ;    this  J.,  1912,  932. 

Appliances  for  ascertaining  (he  hardness  of  metals 
,and  other  solid  materials.  Eng.  Pat.  107,685. 
See  XXIII. 


XI— ELECTRO-CHEMISTRY. 

Electrolytic  evaluation  of  iron  sulphide.     Williams. 
See  VII. 

impurities  in  electrolytic  copper  refining.      Addioks. 
See  X. 

Patents. 

furnaces  ;  Electric — - — .     D.  F.  Campbell.  London, 
and      Soc.       Electro-Metallurgique      Francaise, 
.'   Proges,   France.     Eng.   Pat.    107,405,   Aug.   16, 
•    1916.     (Appl.  No.  11,623  of  1910.) 

;Fhe  hearth,  together  with  the  side  walls  and  cover, 
if  the  furnace  may  be  readily  disconnected  and 

'emoved  from  the  back  frame,  which  carries  the 

Uectrodes,  and  to  whioh  it  is  rigidly  secured  under 
rorking    conditions.     The    hearth    may    thus    be 

[eplaced  readily  by  a  spare  part  when  repairs  are 

liecessary. — B.  N. 

Electrical]   ozone   generators.     Ozonair.   Ltd..   and 
;    E.    L.    Joseph,    London.     Eng.    Pat.     107,556, 
Mar.  20.  1917.     (Appl.  No.  4047  of  1917.) 

'he  electrodes  are  assembled  so  that  the  surfaces 
>f  those  of  the  same  polarity,  in  adjacent  pairs  of 


electrodes,  are  close  together,  and  a  dielectric  sheet 
is  interposed  between  adjacent  electrodes  of  oppo- 
site polarity.  The  electrodes  are  mounted  upon  a 
removaole  frame,  formed  from  a  removable  cover, 
a  bottom  bar,  and  air  inlet  and  outlet  tubes  con- 
necting the  cover  with  the  bottom  bar,  and  arranged 
in  a  closed  container  which  is  made  watertight  and 
immersed  in  a  cooling  tank.  The  air  is  led  in 
parallel  to  the  electrodes  and  passes  between  ad- 
jacent electrodes,  and  between  electrodes  and 
dielectrics.  Several  series  ot  electrodes  may  be 
mounted  within  a  single  closed  container,  so  that 
they  are  in  substantially  the  same  plane,  and  are 
thus  adapted  to  act  in  succession  upon  the  stream 
of  air  passed  through. — B.  N. 


XII.— FATS;    OILS;    WAXES. 

Orange-pip  oil.     I).  G.  Hewer.    Analyst,  1917.  42, 
271—273. 

The  pips  obtained  from  bitter  oranges  yield  37-5% 
of  oil,  or  55  %  calculated  on  the  weight  of  the 
kernels  alone.  The  oil  is  of  a  golden-yellow 
colour,  odourless,  and  has  a  bitter  flavour.  Its 
analytical  characteristics  are  as  follows  :— sp.  gr. 
at  15°  C,  0-9208;  refractometer  value  at  40°  C., 
57-5  ;  free  fatty  acids  (as  oleic),  0-3%  ;  saponif. 
value,  193-7  ;  iodine  value,  100-3  ;  titer  test, 
34°  C.  ;    unsaponifiable  matter,  0-14%. — W.  P.  S. 

The  testing  of  lubricating  oils.     Moore  and  Richter. 
See  Ha. 

Studies  on  enzyme,  action.      XIV.     Further  experi- 
ments on  lijyolytic  actions.     Falk.     See  XVIII. 


XIII.— PAINTS  ;      PIGMENTS  ;       VARNISHES ; 
RESINS. 

Patents. 

Zinc  compounds  for  use  in  paints  or  other  purposes  ; 

Processes  for  the  production  of .     A.  Nihoul, 

Chatou,  France.  Eng.  Pat.  107,205,  July  7, 
1910.  (Appl.  No.  9590  of  1916.)  (See  Eng. 
Pat.  14,220  of  1914  ;  this  J.,  1915,  1009.) 

Industrial  zinc  residues  are  treated  with  hydro- 
chloric acid,  and  when  the  attack  is  finished,  the 
liquor  is  boiled  with  powdered  zinc  in  order  to 
precipitate  lead,  tin,  and  cadmium.  The  liquor 
is  then  treated  with  a  current  of  chlorine,  and  zinc 
carbonate  is  added.  To  the  filtrate  from  this 
liquor,  consisting  of  a  solution  of  zinc  chloride,  a 
proportionate  quantity  of  magnesium  carbonate  is 
added  and  a  current  of  carbon  dioxide  passed 
through  ;  zinc  carbonate  is  precipitated,  and  is 
filtered  off  and  used  as  a  pigment,  or  calcined  to 
oxide.  The  residual  liquor  is  evaporated  to  drvness 
and  calcined  at  150—200°  O.  and  up  to  800°  C. 
The  magnesium  oxide  thus  obtained  is  reconverted 
into  carbonate,  and  the  hydrochloric  acid  recovered 
in  a  coke  tower,  both  being  used  again  in  the 
process. — E.  W.  L. 

Synthetic  resins  ;     Method  of  manufacturing  per- 
manently   fusille    and    soluble    from    non- 
fusible      phenolaldehydc      resins.      L.      Berend, 
Amoneburg,     Germany.     Eng.     Pat.     107,205, 
Mar.  15,  1916.     (Appl.  No.  3808  of  1916.) 
The  non-fusible  insoluble  class  of  phenol-fo-malde- 
hyde  resins  can  be  converted  into  soluble,  fusible 
resins  by   heating   them   with   fusible   natural   or 
artificial  resins  of   various  kinds,   e.g.,  with  colo- 
phony or  coumarone  resins,  at  200° — 300°  C,  in 
presence  of  such  neutral  salts  or  basic  or  acid  con- 
tact substances  as  are  used  in  effecting  the  phenol- 
formaldehvde  condensation.      For  example,  non- 
fusible  res'in.  obtained  by  condensation  of  crude 
cresol    with   formaldehvde   in    the    al^.-nce    of   a 
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contact  medium,  LOO  parts,  is  heated  witli  colo- 
phony, 150,  and  ammonium  chloride,  or  hydro- 
chloric a,  id.  or  caustic  sods,  1"  parts,  for  3  hours 

in  a  .  1 d  vessel  al  250    C.     The  resin  compound 

obtained  is  completely  soluble  in  a  mixture  of 
benzol  and  alcohol. — E.  \Y.  L. 

lAtikowme  and  process  of  manufacturing  the  mime. 
R.  B.  I.lopart.  Cordoba,  Argentine.  I C r i vr -  Pat. 
100,092,  Feb.  19,  1916.  I  ^ppl.  No.  2504  of 
1916.)     Under  Int.  Conv.,  Feb.  19,  1915, 

si  ,;  r.s.  Pat.  1,139,427  of  1915  ;  this  J.,  1915,070. 

Zinc  sulphate  solutions  :   Process  for  purifying 

for  use  in  production  of  pigment*.     R.  B.  Llopart. 

Cordoba,   Argentine.      Eng.   Pat.   100.171.   Feb. 

19,    1916.     (Appl.    No.    2505   of    1916.)     Under 

Int.Cohv,  Mar.  ir,.  1915. 
.■si. i.  I'.s.  l'at.  1.1  10,354  oi  1915  ;  this  J..  1915.  715. 

Treatment  of  impure  strontium  sulphate  [production 
of  pigmental     Eng.  Pat.   107.321.     See  VI 1. 
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Ruh'i'  r  in  the  latex  ;    State  of  colloidal  aggregation 

of  .     Van    11  rum.     Communication    from 

Netherlands  Govt.  Inst,  for  Advising  Rubber 
Trad.'  and  Industry.  India  Rubber.  J..  1917, 
54,  150. 

The  author  finds  that  the  viscosity  number — which 
gives  a  measure  of  viscosity  independent  of 
cone.nt ration — of  the  material  forming  the  un- 
coagulated  globules  of  rubber  latex,  as  extracted 
from  the  latter  by  benzene,  is  certainly  not  lower 
than  that  of  rubber  obtained  from  the  latex  by 
coagulation.  The  extraction  was  effected  with 
different  proportions  of  benzene,  viz..  10.  20,  and 
200  c.c.  respectively  to  10  c-.c.  of  latex  which  had 
been  preserved  with  ammonia  and  subsequently 
dialysed  for  six  day*,  when  it  contained  about  22% 
of  caoutchouc.  The  two  liquids  were  shaken 
\  ignn  usly  together  in  a  stoppered  bottle.  With 
the  smaller  quantities  of  benzene  a  homogeneous, 
more  or  less  solid  ball  of  emulsion  was  formed. 
This  was  transferred  completely  to  a  brown  bottle 
and  broken  up  in  contact  with  190  c.c.  of  benzene. 
The  ball  passed  into  solution  in  the  course  of  about 
2  days'  shaking.  The  milky  solution  was  left  in  a 
beaker  in  a  desiccator  for  13  days  in  a  dark  cup- 
board. The  viscosity  numbers  of  the  clear 
solutions  thus  obtained  were  81-5  and  68-8  respect- 
ively. When  the  larger  quantity  of  benzene 
(ZOO  C.C.)  was  used  no  ball  of  emulsion  was  ob- 
tam.-d.  and  the  viscosity  number  of  the  clear 
solution  which  separated  was  00  4.  The  viscosity 
numbers  of  samples  of  rubber  obtained  from  the 
same  latex  by  coagulation  with  acetic  acid  (at  a 
slightly  elevated  temperature)  were  29,  02.  and 

64-7  respectively:  these  figures  are.  however,  too 
low  on  account  of  incomplete  solution  of  the 
rubber. —  E.  \V.  L. 

[Rubber]  latex  :   Non-caoutchouc  compounds  of . 

I'.  Dekker.     India  Rubber  J„  1917,  54,  1 5  J— 155. 

IHALYSis  of  lateN  containing  2'.l",(  of  caoutchouc 
and  32-1",,  total  solids,  which  had  been  pre- 
served with  ammonia,  resulted  in  the  removal  of 
:;-2'\,  of  solid  matter  (calculated  on  the  latex). 
To.-  dark  brown,  hygroseopic  solids  of  the  dialysate 
were  no  longer  completely  soluble  in  water.  They 
contained    protein    equivalent    to    0-45%    on    the 

original  latex,  calculated  from  BLjeldahl  nitrogen 
using  tii.-  factor.  6-25,  but  ol  this  0-06%  was  found 
to  be  ii resent  as  ammoniacal  nitrogen.  lucetone 
and  ether  extracts  of  the  dialysate  evaporated  to 
dryness  with  powdered  pumice  amounted  to  0  66 
and    0-25%    respectively    on    the    original    latex. 


After  evaporation  of  the  dialysate  with  half  its 
volume  of  25%  hydrochloric  a  id.  together  with 
powdered  pumice,  the  acetone  extract  in  0  hours 
amounted  to  1-59%  on  the  original  latex.  The 
extracts  were  not  completely  soluble  in  water.  It 
is  improbable  that  the  increase  of  extract  on  treat- 
ment with  acid  is  due  to  decomposition  of  the  resins 
previously  saponified  by  the  ammonia,  since  only 
a  few  milligrams  of  residue  was  obtained  on 
acidifying  the  dialvsate  and  agitating  with  ether. 

— E.  W.  L. 

llerea    hrasiliensis  ;     Bacteriological    shah/    of   the 

natural  coagulation  of  later  of .     Denier  and 

Veraet.     Comptes  rend..  1917.  165,  123—120. 

Samples  of  latex  were  collected,  with  precautii 
against  extraneous  infection,  from  five  trees  near 
Saigon  (Indo-t'hina).  and  investigations  were  made 
of  the  bacterial  floraat  different  stages  in  the  course 
of  spontaneous  coagulation,  which  process  occupied 
about  48  hours.  Twenty-six  species  of  various 
types  were  isolated,  25  of  which  were  aerobes 
facultative  aerobes.  The  samples  differed  greatly 
in  respect  of  the  spe  ies  present,  but  one  organism 
was  found  in  all.  It  is  a  short  bacillus  with  rounded 
ends,  only  slightly  motile,  and  not  stained 
Gram's  method.  Cultures  on  agar  show  a  greyish 
white  surface,  not  very  characteristic.  (In  a 
containing  latex  serum,  tinted  with  litmus,  it 
develops  rapidly,  causing  reddening  and  then 
decolorisation  and  shrinking  [dislocation).  Litmus 
agar  containing  sucrose  or  lactose  becomes  n-d  and 
shrinks,  and  milk  is  also  acidified  and  coagula' 
The  organism  exerts  no  proteolytic  action  on 
coagulated  egg-albumin,  but  liquefies  gelatin. 
It  gives  rise  to  evolution  of  gas.  By  introducing 
this  organism  into  latex,  complete  coagulation 
be  attained  in  24  hours,  and  this  practice  has  been 
adopted  for  several  months  past  at  Xua-Trang. 
To  obtain  the  best  results  certain  precautions  are 
necessary.  When  coagulation  is  slow  it  may  be 
accelerated  by  adding  sugar  (cp.  Eaton  ami 
Grantham,  this  J..  1916.  203);  1  grm.  of  sugar 
per  litre  of  latex  is  usually  more  than  sufficient. 
The  development  of  aerobic  bacteria  which  produce 
an  alkaline  scum  (cp.  loc.  cit.)  may  be  checked  by 
covering  the  surface  of  the  latex  with  a  simple 
wooden  float.  The  rubbers  produced  in  this  way 
are  white  at  first,  but  to  prevent  discoloration  it 
is  necessary  to  sterilise  them  by  heat  or  by  meant 
ot  formalin,  or  the  same  result  may  be  attained  bj 
protecting  them  from  contact  with  the  air  loi 
least  I  days.  Coagulation  should  not  be  conducted 
in  zinc  receptacles,  as  this  metal  appears  to  exerl 
a  toxic  action  on  the  bacteria  of  latex. — J.  11.  I.. 

Rubber;     The  different  methods  of  preparing . 

Dekker.     Communication  from  the  Netherlands 
Government  Institute  for  Advising  the  Rubber 
Trade    and     Industry.     Indiarubber    J..     1!H7. 
54,   104. 
A  record  of  observations  on  the  influence  of  l  lie 
met  bod  of  coagulation  on  the  properties  of  the  final 
rubber.    Rubber  was  separated  from  preserved  latex 
taken  from  trees  planted  in  1SHN.  by  (1 )  evaporat  I 
with    subsequent    washing    of    the    product:      (2) 
coagulation  withacetic  a  id.  followed  by  washing  : 
(:;i  evaporation,  followed  by  drying  in  a  vacuon 
without    washing;     (1)   evaporation,  after  dial 
of  the  latex  for  4  days;    (5)  coagulation  with  a'  .•<  •< 
acid  after  the  latex  had  been  dialysed  for  I  day* I 
(0)  evaporation  after  14  days'  dialysis  ;  (7)  ■  oagufcv 
tion  with  acetic  acid  after  I  I  days'   dialysis,    the 
product  in  each  of  the  last  four  experiment-  be 
finally  washed  anil  air-dried.      The  various  samples 
obtained    were   examined   as   to   their   content 
moisture,  ash.  proteins,  total  matter   insohibk 
petroleum,  and  resinous  matter ;  the  portion  of  tin 
acetone  extract  which  was  soluble  in  water  wasalso 
determined  and  the  viscosity  of  the  benzene  solution 
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of  each  product  was  measured.  It  was  found  that 
•dialysis  reduces  slightly  the  proportion  of  resinous 
matter  and  also,  as  was  to  be  expected,  the  propor- 
tion of  mineral  matter  and  water-soluble  organic 
matter.  The  rubber  obtained  by  evaporation  had 
a  higher  protein  content  than  the  samples  prepared 
by  coagulation  and  was  also  exceptionally  hygro- 
scopic. The  viscosity  of  rubber  prepared  by  eva- 
poration was  somewhat  lower  than  that  obtained  by 
coagulation,  whilst  with  the  sample  obtained  by 
evaporation  of  the  dialysed  latex  the  reduction 
in  viscosity  was  still  more  marked.  Reference  is 
also  made  to  other  investigations  of  the  above 
Institute,  and  it  is  stated  that  samples  of  rubber 
produced  by  an  electrical  method,  although  of 
normal  composition,  have  been  found  to  possess 
remarkai'l'-  viscosity,  speed  of  vulcanisation,  and 
Tnechani'  al    properties   after   vulcanisation. 

— D.  F.  T. 

Vulcanisation  results  obtaitied  tcith  rubbers  from 
seven  plantations.  P.  Schidrowitz  and  H.  A. 
Goldsbrough.  Indianrbber  J..  1917.  54,  1 1>2 — 
167  and    184— 1>7. 

A  kecokd  of  the  results  of  vulcanisation  tests 
made  by  the  authors"  methods  (this  J..  1916.  550) 
with  approximately  500  samples  of  rubber  derived 
from  ,-ev.n  plantations,  four  in  Sumatra  and  the 
reniamimr  three  in  the  Federated  Malay  .States. 
The  results  are  tabulated  and  also  summarised  to 
show  the  relative  average  values  for  the  various 
qualities  and  plantations.  As  an  outcome  of  the 
work  it  is  possible  to  draw  the  conclusion  that 
smoked  sheet  vulcanises  more  rapidly  than  first 
latex  crepes,  although  the  amount  of  the  difference 
is  variable.  There  is  a  marked  variation  as  regards 
rate  of  vulcanisation  between  the  products  of  the 
various  plantations,  more  especially  amongst  the 
smoked  sheet  and  first  latex  grades.  The  rate  of 
vulcanisation  of  the  smoked  sheet  samples  was 
more  nearly  constant  than  that,  of  the  samples  of 
first  latex  crepe.  119  out  of  148  of  the  former  having 
a  period  of  vulcanisation  between  2  and  2  J  hours, 
whereas  only  8S  out  of  132  of  the  latter  quality 
^required  a  period  of  2  i  to  3  J  hours.  The  results  for 
the  brown  crepes  showed  less  wide  variation  in  rate 
of  vulcanisation  than  the  better  grades,  although  in 
41  type  "  and  mechanical  properties  they  were  much 
more  irregular.  In  "type"  the  first  latex  crepes 
showed  a  slightly  but  distinctly  better  average  than 
the  samples  of  smoked  sheets,  but  in  average  tensile 
properties  a  slight  advantage  lay  with  the  latter. 
The  samples  of  brown  crepe  were  inferior  to  the 
two  better  qualities  in  "  type  "  and  weredeeidedly 
inconstant  in  tensile  characteristics. — D.  F.  T. 

■Chicle  and  chewing  yum  :    The  ind-ustrial  chemistry 

of .     F.    Dannerth.     J.    Ind.    Eng.    Chem.. 

1917.  9,  079— 682. 

"The  estimated  imports  of  chicle  into  the  United 
States  for  1910  amounted  to  7.347.000  lb.,  equiva- 
lent to  at  least  30,000,000  lb.  of  chewing  gum. 
As  it  arrives  it  usually  contains  about  40 °0  of 
moisture  ;  other  factors  affecting  its  value  are  the 
shrinkage  when  cleaned,  the  chewing  quality  of 
the  purified  product,  and  the  colour.  The  raw- 
material  costs  about  55  cents  (2s.  3id. )  per  lb. 
A  sample  from  Yucatan  showed  on  analysis: — 
Acetone-soluble  matter  (resins),  400  ;  gutta  and 
carbohydrates,  17-4  ;  proteins.  0.6  ;  sand  and 
foreign  matter,  2 -3;  water.  35  0  ;  mineral  matter 
(ash).  4-7%.  In  sampling,  about  1  lb.  is  cut  from  I 
a  block  ot  the  crude  gum  and  immediately  cut  up 
into  A  in.  crumbs  which  are  rapidly  sealed  up  in  an  j 
air-tight  jar.  The  moisture  may  be  determined 
by  drying  for  5  hours  in  a  well-ventilated  air-bath 
at  a  temperature  not  exceeding  50°  C.  Alterna-  i 
tively  it  may  be  determined  by  difference  in  the 
determination  of  the  acetone  extract.  For  the 
determination  of  the  viscosity  20  grms.  of  chicle,  | 


dried  for  12  hours  at  70 5  C.  in  vacuo,  is  placed  in  a 
basket  oi  100-mesh  wire  which  is  suspended  in 
75  c.e.  of  "  kerosene  "  ;  when  the  liquid  has  com- 
pletely strained  through,  leaving  the  forei-i: 
matter  in  the  basket,  it  is  diluted"  with  kerosene 
to  100  e.c.  cooled  to  20°  C,  and  placed  in  the 
small  tank  of  a  St  owner  viscosimeter  ;  the  lower 
portion  of  th.?  capsule  of  the  viscosimeter  is  filled 
with  shot  until  it  weighs  exactly  20  grms.  and  the 
viscosity  is  determined  in  terms  of  revs,  per  min. 
of  the  rotating  cylinder.  The  acetone-extract 
or  "  resin  "  is  determined  on  5  grms.  of  the  sample 
granulated  to  pass  a  J  in.  screen  and  extracted  in  a 
folded  filter  paper  in  a  Soxhlet  apparatus  for 
5  hours.  The  extract  is  dried  at  105°  C.  and  the 
residue  at  85"  C.  as  it  readily  carbonises  at  higher 
temperatures  ;  the  difference  between  the  sum  of 
the  weights  of  extract  and  residue  and  the  weight 
of  the  original  sample  indicates  the  moisture. 
As  a  rule  the  viscosity  is  proportional  to  the 
resin  content.  A  number  of  problems  for  indus- 
trial research  in  connection  with  chicle  are  stated. 
Moist  chicle  readily  undergoes  fermentation  by 
mould  fungi  with  a  considerable  modification  of  its 
chewing  properties. — J.  F.  B. 

Vulcanisation-  catalysts.     Peachey.     Seep.Q'Ai. 

XVI.— SOILS ;  FERTILISERS. 

Soil  flora  studies.     I.  General  characteristics  of  the 

microscopic  flora  of  soil.  II.  Methods  best  adapted 
to  the  study  of  soil  flora.  III.  Spore-fortnin-i 
bacteria  in  soil.  IV.  Xon-spore-forming  bacteria 
in  soil.  H.  J.  Conn.  Tech.  Bull.  Xos.  57,  58. 
and  59.  Xew  York  Agric.  Exper.  Stat.,  Dept. 
Agric,  U.S.A.  Jan.  and  March,  1917.  pp.  1 — 
42;    1— 16;     1— IS. 

I.  The  microscopic  flora  of  various  soils  from 
New  York  State  have  been  studied,  the  number  of 
bacteria  being  determined  by  the  plate  method. 
For  quantitative  purposes  the  results  thus  obtained 
are  regarded  as  inaccurate,  and  the  chief  use  of  the 
method  is  to  estimate  the  relative  proportions  of 
the  different  organisms,  and  to  distinguish  them 
by  the  appearance  of  the  colonies  on  the  plate. 
Of  all  the  soil  micro-organisms  the  most  abundant 
were  non-spore-forming  bacteria  (mainly  non- 
motile  rods).  Of  these  40  to  75  0o  liquefied  gelatin 
either  very  slowly  or  not  at  all.  whilst  under  10  °c, 
were  short  rods'  with  polar  flagella  (principally 
Ps.  fluorescens.  which  rapidly  liquefied  gelatin. 
From  12  to  75  °0  of  various  types  of  actinomycete- 
were  the  next  most  important  organisms,  the 
remainder  consisting  of  5  to  10  %  of  spore-forming 
bacteria  (B.  subtilis  group),  and  a  few  micrococci. 
The  bacteria  isolated  were  quite  different  from 
those  occurring  in  milk,  cheese,  or  water.  They 
showed  a  striking  uniformity  both  in  their  character 
and  in  their  quantity.  In  the  case  of  every  soil 
studied  the  predominating  types  were  the  same, 
whilst  the  number  of  colonies  developing  on  gelatin 
or  agar  plates  incubated  for  7  days  at  18°  C.  was 
usuallv  between  5  and  50  million  per  grm.  of  soil. 

II.  Tlie  best  results  are  obtained  by  incubating 
the  plates  at  fairly  low  temperatures  (18°  C.  for 
gelatin  and  not  over  25 J  C.  for  agar)  for  at  lea-; 
~i  da  vs.  For  relative  quantitative  results  the  exact 
composition  of  the  culture  medium  is  not  of 
material  importance,  but  for  qualitative  work 
plates  of  definite  composition  are  i  ecessarj  ■ 
Thus  spore-forming  bacteria  may  frequently  be 
recognised  bv  the  appearance  of  their  colonics  on 
15  to  18 °0  'Gold  Label  gelatin  (in  tap  water): 
whilst  some,  but  not  all.  actanomycetea  form 
characteristic  colonies  on  asparagmate-gh  ,vnn 
agar.  No  suitable  medium  for  the  recogmtion  ot 
the  different  non-spore-forme, s  has  been  found, 
although  Ps.  fluorescens  may  be  readily  identified 
For  a  complete  examination  of  sod  flora  it  is  ad 
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able  to  make  cultivations  on  plates  of  at  least 
t  hree  media,  and  to  make  sub-cultures  of  the  types 
not  ieeognisable  by  the  appearance  of  their  colonies. 
III.  The  three  "most  abundant  spore-form Lng 
bacteria  in  the  soils  examined  were  : — B.  megathe- 
rium (De  Bary),  li.  mycoides  (Fliigge),  and  li. 
eereus  (Frankland),  whilst  li.  simplex  (Gottheil) 
was  present  in  smaller  proportion.  Occasion- 
ally other  spore-forming  bacteria  were  found, 
but  not  in  sufficient  quantity  t<>  be  regarded  as 
important.  Hitherto,  spore-forming  bacteria  have 
been  considered  as  active  agents  in  the  soil,  but 
the  results  now  obtained  indicate  thai  thej  occur 

in  normal  soil  only  m  the  form  of  spores,  and  are 

apparently  usually  inactive.  IV.  The  only  nqn- 
spore-forming  bacterium  identified  with  species 
previously  described  was  Pa.  fluoresceins  (Fliigge ), 

which  is  abundant  in  freshly  aerated  soil  or  in 
soil  to  which  organic  matter  has  recently  been 
added.  In  pure  cultures  it  produces  ammonia, 
and  may  therefore  play  a  part  in  the  decomposi- 
tion of  organic  matter.  Several  other  liquefying 
non-spore-forming  organisms  closely  related  to 
Ps.  fluorescein*  were  also  isolated.  Apparently 
these  have  similar  functions.  The  numbers  of 
non-spore-forming  bacteria  in  soil  show  greater 
fluctuations  than  do  those  of  the  other  soil  bacteria. 
Tbev  are  among  the  most  active  micro-organisms 
in  the  soil.— C.  A.  M. 


Humus  content  <>f  the  soil  a*  a  criterion  of  fertility. 

It.  H.  Carr.  Soil  Sci.,  1917,  3,  515 — 524. 
A  cr.AY  surface  soil  deficient  in  organic  matter 
was  screened,  mixed  with  various  farm  and  green 
manures,  and  placed  in  double  boxes,  holding 
about  1  cb.  ft.,  which  were  buried  in  a  trench  so 
that  the  tops  projected  a  little  above  the  level  of 
the  surrounding  ground.  In  each  box  the  pro- 
portion of  manure  mixed  with  chalk,  lime,  or  lime- 
magnesia  was  equivalent  to  1  lb.  of  dry  substance. 
The  ammonia-soluble  material  was  determined  at 
the  time  when  the  manures  were  added,  and  at 
various  subsequent  periods.  The  yields  of  maize 
in  boxes  fertilised  with  green  manures  were  also 
determined.  The  results  indicated  that  the  growth 
of  plan's  is  greatly  stimulated  by  the  rapid  humi- 
fication  of  manure,  this  being  particularly  notice- 
able in  cases  where  green  manures  were  rolled 
under  the  surface  and  limed,  rather  than  uni- 
formly mixed  with  the  soil.  Certain  manures. 
notably  steer  manure  and  alfalfa  (lucerne)  and 
to  a  less  extent  con  manure,  appear  to  be  as  soluble 
in  4%  ammonia  solution  immediately  after  ad- 
mixture with  the  soil  as  after  humification.  In 
the  case  of  horse  manure,  however,  humification 
appears  to  take  place  very  slowly,  and  it  is  largely 
unavailable  as  plant  food  during  the  first  year. 
By  the  addition  of  dolomitic  limestone  the  rate  of 
humification  of  horse  manure  during  the  first  year 
may  be  increased,  and  the  boxes  thus  treated  ga\  e 
better  crops.  In  the  case  of  the  other  manures 
the  organic  matter  left  in  the  soil  did  not  have  any 
pronounced  effect  in  stimulating  the  growth  of 
maize  during  the  second  year.  No  relationship 
could  lie  traced  between  the  amount  of  ash  in  the 
humus  and  the  growth  of  the  plants,  but  the  humi- 
fication and  vegetation  tests  indicated  a  close 
relationship  between  the  amount  of  humus  and 
the  growth. — C.  A.  M. 

Soil    acidity  :     Effect    of   ammonium    sulphate   on 

.     F.  E.  Allison  and  H.  ('.  Cook.     Soil  Sci., 

L917,  3,  507— 512. 

8]  rxbs  of  five  small  pots  with  a  capacity  of  about 

21  lb.  each  were  tilled  with  five  types  of  soil  and 
with    nearly    pure    quartz    sand.      In    each    series 

four  of  the  pote  were  treated  with  1  grm.  each  of 
acid  phosphate  (superphosphate)  and  potassium 
sulphate,  and  half  of  these  were  treated  with  0-5 

gun.    of   ammonium   sulphate.     One   each   of    the 


treated  and  untreated  pots  was  planted  with 
buckwheat,  whilst  the  others  were  left  fallow. 
After  each  three  months  an  additional  0-5  grm. 
of  ammonium  sulphate  was  added,  until  a  total 
of  2  guns,  was  reached,  and  four  crops  had  been 
grown.  The  total  yields  of  the  crops  and  the 
nitrogen  left  in  the  various  soils  were  then  deter- 
mined and.  after  the  last  crop,  the  soils  wvie  air- 
dried  and  their  lime  requirement  determined  by 
the  Veitch  method.  It  was  found  that  in  the  case 
of  the  soils  which  had  received  no  ammonium. 
sulphate  the  increases  in  the  acidity  during  a  year 
were  practically  the  same  whether  crops  had  been 
grown  in  them  or  not.  The  quartz  sand  showed 
the  smallest  increase  in  acidity,  and  a  loam  soil 
the  largest,  but  no  relationship  was  established 
between  the  texture  of  the  soil  and  the  accumula- 
tion of  acid.  A  pronounced  increase  in  t  he  acidity 
of  the  soil  was  found  in  the  pots  which  had  been 
treated  with  ammonium  sulphate.  Speaking 
generally,  the  removal  of  a  portion  of  the  nitrogen 
by  the  buckwheat  had  no  pronounced  effect  upon 
the  acidity,  the  quartz  sand  and  heavy  clay  soil 
showing  a  decrease,  whilst  the  loam  showed  an 
increase,  the  other  three  soils  remaining  pract  ically 
the  same.  Excluding  the  quartz  sand,  the  average 
in.  cease  in  the  acidity  of  the  soils  was  equivalent 
to  1110  lb.  of  calcium  oxide  per  3.000.000  lb.  of 
soil  when  left  fallow,  and  to  12  10  lb.  where  four  crops 
had  been  grown.  The  average  increase  in  the 
acidity  of  the  soil  under  the  experimental  condi- 
tions was  equivalent  to  about  so  lb.  of  calcium, 
oxide  for  each  100  lb.  of  ammonium  sulphate 
applied. — C.  A.  M. 

Soil   solution;     Oil   pressure   method   of   obtaining 
.     J.  F.  Morgan.     Soil  Sci.,  1917,  3,  531—545. 

In  the  method  of  van  Suchtelen  and  Itano  (J. 
Landw..  60,  3tS9)  the  soil  is  closely  packed  in  a 
cast-iron  cylinder,  provided  with  a  wire  gauze 
bottom  on  a  perforated  plate,  and  having  a  small 
spout  through  which  the  soil  solution  is  driven  by 
means  of  paraffin  oil  fgrced  through  the  soil  by  a 
pump.  The  amount  of  moisture  thus  removed 
depends  upon  the  nature  of  the  soil  and  the  amount 
of  organic  matter  present.  In  the  case  of  fine 
sandy  soils  with  little  organic  matter,  over  70% 
of  the  total  moisture  may  be  extracted,  but  heavy 
clay  loams  may  yield  as  little  as  about  2  °„  of  the 
moisture.  Successive  portions  of  the  same  extrac- 
tion vary  but  slightly  in  physical  properties,  hut 
show  considerable  differences  in  the  proportions 
of  the  different  forms  of  nitrogen.  Calcium  and 
magnesium  also  vary  according  to  the  treatment 
and  reaction  of  the  soil.  The  amount  of  phos- 
phoric acid  is  fairly  constant,  but  the  potassium 
varies  to  some  extent.  Only  a  small  proportion 
of  the  bacteria  in  the  soil  is  found  in  the  extract, 
since  the  soil  acts  as  a  filter.  If  the  cylinder  is 
allowed  to  stand  too  long  an  aerobic  decomposition 
occurs,  particularly  in  the  case  of  clay  soils  and 
soils  rich  in  organic  mater.  The  results  tabulated 
indicate  that  the  method  usually  gives  a  fairly- 
representative  soil  solution,  but  in  some  rases  the 
oil  does  not  completely  penetrate  the  soil,  and  thus 
expels  less  moisture  than  might  be  otherwise  ob- 
tained.— C.  A.  M. 

Soils:    Effect  of  sterilisation    of by     heal    and 

a  nt  implies    ttpon    the     concentration     of     the    soil 

solution.     G.    P.     Koch.     Soil    Sci.,     1917.     3, 

525—530. 
Several  soils  were  sterilised  by  methods  similar  to 
the  "commercial  "  processes  of  steaming,  treatment 
with  formalin,  and  both,  and  two  week-  later  they 
were  air-dried,  and  20 -grm.  portions  were  mixed 
with  water,  and  left  for  12  to  1(5  hours  in  stop] 
jar-.  The  concentration  of  the  soil  solution  was 
then  determined  by  the  depression  of  the  freezing 
point  as  suggested    by  Bouyoucos    (Mich.  AgriOa 
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Exper.  Sta.  Tech.  Bull.,  1915,  No.  24),  which  was 
proved  to  give  trustworthy  results.  It  was  found 
that  in  practically  every  instance  sterilisation  by 
the  "  commercial  "  methods  increased  the  concen- 
tration of  the  soil  solution.  The  heavier  soils 
were  more  affected  than  the  lighter  soils  by  the 
treatment.  Steaming  alone  was  more  effective 
in  increasing  the  concentration  than  treatment 
with  formalin  (1  :  50  or  1  :  100),  but  the  greatest 
increase  was  obtained  by  the  use  of  formalin 
(I  :  50)  followed  by  steaming  at  a  pressure  of  10  lb. 
If  the  amount  of  antiseptic  used  is  in  excess  of 
what  the  soil  can  retain,  a  considerable  amount 
ot  soluble  matter  will  be  removed  and  the  concen- 
tration will  be  lowered.  In  the  case  of  a  sample 
of  Norfolk  sand  containing  a  very  small  amount 
of  organic  matter,  steaming  effected  no  perceptible 
alteration  in  the  concentration  of  the  solution, 
but  by  adding  1  %  of  dried  blood  to  the  sand  an 
increase  of  concentration  equivalent  to  009  atmos. 
osmotic  pressure  was  produced,  whilst  by  the 
addition  of  2  %  of  cottonseed  meal  the  increase 
was  equivalent  to  0-241  atmos.  osmotic  pressure. 

— C.  A.  31. 

Hydrogen  and  hydroxyl  ions  ;    Effect  of  concentra- 
tion   of on    the    growth    of    barley    seedlings. 

D.  R.  Hoagland.     Soil  Sci.,  1917,  3,  547—559. 

Barley  seedlings  were  grown  in  solutions  contain- 
ing potassium  phosphates  and  sodium  nitrate, 
sulphate,  and  chloride.  The  OU-ion  concentra- 
tion was  varied  by  using  different  proportions  of 
potassium  phosphate  and  dipotassium  hydrogen 
phosphate,  and  the  H-ion  concentration  of  all 
solutions  was  determined  electrometrically.  It 
was  found  that  the  OH-ion  in  such  solutions  was 
more  toxic  than  the  H-ion.  Under  the  experi- 
mental conditions  a  concentration  of  OH-ion  greater 
than  1  -8  x  10~6  was  decidedly  injurious,  and  one 
exceeding  2-5  x  10~5  was  very  toxic.  Growth  was 
promoted  by  a  concentration  of  H-ions  of  about 
0-7  XlO-8,  but  a  concentration  of  0-3  xlO-3  was 
very  toxic.  Seedlings  grown  in  solutions  contain- 
ing pieces  of  aluminium  foil  showed  signs  of  injury 
to  the  roots. — C.  A.  M. 
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Sucrose  and  invert-sugar  ;    Action  of  acids  on  the 

rotatory  power  of in  presence  of  soluble  salts. 

E.  Saillard.     Comptes  rend.,    1917,    165.   116— 
118. 

Soluble  salts,  such  as  chlorides  and  acetates, 
augment  the  dextro-rotation  of  sucrose,  and  to  a 
relatively  greater  extent  the  leevo-rotation  of 
invert-sugar.  The  author  made  some  experiments 
to  ascertain  the  joint  effect  of  sodium  chloride  and 
■ertain  acids.  The  influence  of  the  salt  on  the 
-otation  of  sucrose  is  not  affected  by  the  presence 
if  sulphurous,  acetic,  or  carbonic  acid.  Sul- 
phurous and  acetic  acids  reduce  slightly  the  rota- 
ion  of  invert-sugar  in  presence  of  sodium  chloride, 
■e„  they  tend  to  annul  tho  effect  of  the  latter, 
hydrochloric  acid,  on  the  other  hand,  increases  the 
otation  of  invert-sugar  whether  alone  or  in  pre- 
;ence  of  salt ;  e.g.,  the  author  obtained  a  reading 
,>f  — 13-13°  with  a  solution  containing  4  grms.  of 
alt  per  100  c.c,  and  one  of  -  14-15°  w  ith  a  solution 
ontaining  the  same  quantities  of  sugar  and  salt 
>esides  10  c.c.  of  hydrochloric  acid  per  100  c.c. 

—J.  H.  L. 

Caramel;     The  chemistry  of .     /.   Caramelan. 

M.    Cunningham    and    C.    Doree.     Chem.    Soc. 
Trans.,    1917,    111,  589—608. 

Vken  sucrose  is  heated  at  170° — 180°  C.,  the  loss 
f  weight  of  12%  which  takes  place  does  not  con- 
ist  merelj.  of  water  ;  even  at  168°  C.  other  pro- 
ucts,   including  furfural,   pungent  vapours,   and 


carbon  dioxide,  are  evolved.  Nevertheless,  by 
heating  sucrose  at  170°— 180°  C.  until  the  loss  of 
weight  is  12%,  practically  pure  caramelan,  free 
from  sucrose  and  higher  caramel  products,  is 
obtained  ;  the  treatment  of  300  grms.  of  sugar 
requires  about  4  hours.  When  perfectly  drv 
caramelan  melts  at  136°  C,  but  if  at  all  moist  "it 
begins  to  soften  at  100°  C.  It  is  fairly  soluble  in 
84%  alcohol,  pyridine,  methyl  alcohol,  or  hot 
glacial  acetic  acid.  It  reduces  silver  nitrate  and 
Fehling's  solution  and  gives  red  precipitates  with 
hydrochloric  acid  and  resorc  inol  or  phloroglucinol. 
It  may  be  precipitated  from  aqueous  solution  in  a 
flocculent  state  by  alcohol  if  acetic  acid  be 
present.  Its  composition  corresponds  to  the 
formula  C12H1809  or  C21H:60]8.  its  reactions 
rather  indicating  the  latter.  It  behaves  as  a  tetra- 
hydric  alcohol,  yieldine  a  tetra-acetate  (m.pt.  107° 
C.),  a  tetrabenzoate  (m.pt.  105°  C.)  and  an  explo- 
sive tetranitrate,  Caramelan  forms  compounds 
with  phenylhydrazine  and  semicarbazide  which 
appear  to  indicate  the  presence  of  one  carbonyl 
group  in  each  021  unit,  but  in  all  cases  these  are 
formed  with  extensive  dehydration,  which,  being 
variable  according  to  the  conditions,  makes  the 
evidence  somewhat  inconclusive.  Concentrated 
non-oxidising  acids,  e.g.,  40%  hydrochloric  acid, 
convert  caramelan  into  caramelin,  C24H£,013  ; 
and  therefore  have  a  dehydrating  action  ; '  cara- 
melin is  infusible  and  insoluble  in  alkali  hydroxides. 
Dilute  acids  hydrolyse  and  dehydrate  it.  producing 
dextrose,  methylfurfural,  and  humic  acid.  The 
humic  acid  forms  chloro  and  nitro  compounds. 
Dilute  nitric  acid  has  an  oxidising-,  dehydrating, 
and  nitrating  action.  On  oxidation,  caramelan 
tends  to  yield  complex  substances  and  in  nearly 
all  cases  one  carbon  atom  is  removed  per  C24  unit. 
Among  simpler  products  acetaldehyde  has  been 
recognised.  Caramelan  appears  to  mark  the  first 
step  in  anhydride  formation  and  condensation 
which  leads  from  simple  sugars  to  such  complex 
substances  as  cellulose,  humus,  and  caramelin. 

—J.  F.  B. 

Patent. 

Cellulose  ;  Process  for  converting into  glucose. 

K.  A.  Kocher,  San  Francisco,  U.S.A.  Eng. 
Pat.  107,219,  May  23,  1916.  (Appl.  No.  7339  of 
1916.) 

Cellulosic  material,  e.g.,  sawdust,  is  treated  with 
aqueous  hydrochloric  acid  at  a  concentration 
of  40%  or  more,  the  quantity  of  liquid  present  being 
only  sufficient  to  moisten  the  charge.  For  example 
the  material,  moistened  with  not  less  than  10  %  of 
water,  may  be  contained  in  a  closed  vessel  into 
which  sufficient  gaseous  hydrochloric  acid  is  intro- 
duced to  saturate  the  moisture  present.  At  the 
ordinary  temperature  almost  quantitative  sacchari- 
flcation  is  effected  in  24 — 48  hours.  The  action 
may  be  greatly  accelerated  by  operating  at  40  — 
60°  C.  but  the  gas  must  then  be  kept  under  pres- 
sure to  maintain  a  concentration  of  40  %  of  acid  in 
the  moisture  present  in  the  charge.  After  hydro- 
lysis the  acid  may  be  recovered. — J.  H.  L. 
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Barley  ;    Proteins  of  ■ 


,   in  the  grain  itself  and 

during  the  brewing  processes.    IV.     Investigations 

as   to  malting   power   of   various  sorts   of  barley. 

H.  Schjerning  and  J.  Hempel.     Comptes  rend. 

Trav.  Lab.  Carlsberg,  1917,  11,  333—378.     (See 

also  this  J.,  1906,  1109  ;    1910,  583  ;    1913,  985  ; 

1915,  43.) 

The  object  of  the  present  investigation,  which  waa 

commenced    onlv    two   years    before    Scbjerning'a 

death,    was    to '  ascertain    whether    the    malting 

quality  of  a  barlev  is  a  typical  hereditary  quality, 

and  if'so,  how  far  it  may  be  affected  by  the  nature 
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-of  the  soil.  Various  races  of  barley,  from  the 
Stations  al  Svalof.  Tystoffce,  ami  Abed,  ww 
studied-,  some  for  two  ami  some  for  three  veal's 
(1912-1914J.  T&e  anahtical  data  are  given  in 
numerous  tables.  They  furnish  no  answer  to  the 
question  al  issue,  the  period  over  which  the 
experiments  extended  being  far  too  short  for  the 
solution  of  sweh  a  problem.  No  typical  racial 
peculiarity  was  observed  in  respect  of  any  of  the 
farters  chiefly  studied,  viz.,  protein  transforma- 
tion (though  "one  race,  (.olden  Barley,  appeared 
characterised  by  a  deficiency  of  proteolytic 
enzymes),  «wbohydrafee  conversion  (formation  of 
extract),  production  of  acidity,  and  loss  by 
oxidation  and  rootlet  growth.  There  was  evidence 
that  size  of  corn  is  a  racial  character. — J.  H.  L. 

Mali  amylase  ;   TnfBunce  of  certain  electrolytes  upon 
the  course  of  hydrolysis  of  starch  by .    H.  C. 

Sherman  and'. I.  A.  Walker.  J.  Ainer.  ('hem. 
So,..  WIT,  39,  1476—1493.  (See  also  this  J., 
1915,  37L) 

Tin--  hvdmlvsis  of  soluble  starch  I iv  highly  purified 
malt  amylase  (see  this  J.,  19*3;  986;  IS  15,  371) 
was  studied  in  neutral  solutions  and  in  presenee 
of  hydrochloric  acid,  phosphoric  acid,  and  mono- 
potassium  phosphate:  Amylase  of  diastatie  power 
lor.ii  on  the  authors'  scale  (see  this  J..  1010.  11  <3), 
( orresponding  to  about  1860  Lintner.  was  em- 
ployed at  concentrations  ranging  from  00000125 
to  'tl  -Of'120",,.  higher  concentrations  being  too 
active  for  quantitative  purposes.  The  convei-sions 
were  .anied  out  at  40°  C,  with  Lintner"s  soluble 
ten,  further  purified;  as  substrate,  usually  at 
concentrations  of  1  or  2%.  and  reducing  powers 
were  calculated  in  terms  of  maltose.  The  electro- 
lvtes  named,  added  in  quantities  sufficient  to  pro- 
duce approximately  the  optimum  concentration 
of  hydrogen  ions,  increased  the  activity  of  the 
enzvine  throughout  the  whole  course  of  hydrolysis. 
Their  activating  influence  was  l"ss  the  greater  the 
concentration  of  enzyme,  and  was  imperceptible 
with  the  highest  enzyme  concentrations,  which 
moreover  produced  vields  of  maltose  much  greater 
than  that  (S»"„  of  the  theoretical)  held  by  some 
investigators  to  be  the  highest  attainable  with 
malt  amylase-.  The  same  optimum  hydrion  con- 
centration. ('u^O-**4.  was  found  to  hold  for  each 
of  the  electrolytes,  and  throughout  the  course  of 
hydrolysis.  With  the  purified  Lintner's  starch 
used,  twice  as  much  electrolyte  was  required  to 
produce  this  optimum  reaction  in  2  °0  as  in  1% 
starch  solutions,  probably  owing  to  fixation  of 
hydrogen  ions  by  the  starch  itself  or  by  the  alkali 
previously  added  to  render  it  neutral.  When 
more  than  the  optimum  amount  of  hydrochloric- 
acid  was  added,  hydrolysis  proceeded  at  less  than 
the  optimum  rate  throughout;  when  less  was 
added,    the   initial   rate   was   better  sustained,    the 

activating  effect  becoming  relatively  more  marked 

as  the  concentration  of  starch  diminished  in  the 
course  of  hvdrolvsis.  Similar  relations  were 
observed  with  the  other  electrolytes,  but  the 
dil'terenc  s  were  less  pronounced  owing  to"  buffer  " 
action  :  with  acid  phosphate  in  particular,  varia- 
tions in  concentration  from  &  to  i  times  the 
optimum  did  not  affect  the  rate  of  hydrolysis 
very  greatly.  In  experiments  with  small  con- 
centrations of  enzyme  and  favourable  amounts 
of  electrolytes,  the-  rale  of  maltose  production  was 
found  to  be  proportional  to  the  concentration  of 
starch.  i.e..  the  reaction  proceeded  as  unimolecular. 

until  about   50%  of  the  theoretical  yield  of  maltose 

had  i ic  formed.     No  "  region  of  linear  relation  " 

was  observed,  though  during  the  early  stages  of 
slow  conversions  the  yield  of  reducing  sugar  was 
almost   proportional  to  the  time,  aa  required  by 

the  law  of  unimolecular  reactions.  Within  the 
limits  of  enzyme  concentration  suitable  for  quanti- 
tative   purposes,    the    time    required    to   form    a 


given    amount    of     maltose,    up    to    50%    of    the 

theoretical  yield,  was  found  to  be  inversely 
proportional  to  the  enzyme  cone  ent  rat  ion.  ceteris 
pqmftwo  ;  this  observation  broadens  the  range 
within    which    diastatic    activities    may    be    com* 

panted  quantitatively. — J.  H.  L. 

Malt  amylase;    Effect  of  bromides- on  the  action  of 

.     A.  W.  Thomas.     J.  Amer.  Chem.   3 

1917,  39,  1501—1503. 
In  experiments  on  the  activating  influence  of  salts 
on  highly  purified  malt  amylase,  sodium  and 
potassium  bromides  differed  from  the  chlon 
nitrates,  sulphates,  and  phosphate-,  in  exerting  aa 
inhibitory  influence  at  concentrations  below  about 
f>2  -M.  At  higher  concentrations  the  bromides 
produced  activation,  like  the  other  salts. — J.  11.  1.. 

Reducing    ensymes ;     Investigations    on .        \. 

Bach.     Mouit.  Sc-ient..  1917,  61,  U9—  153.      9 

also  this  J..   1  It  1 1 .  917.) 
Experiments  described  indicate  that  the  formation 
of   nitrite  from  nitrate   by  the  reductase  of  milk 
and  potatoes  takes  place  in  presence  of  aldehydei 
generally,     irrespective     of     their     chemical     con- 
stitution  (see   Ibis  J..    1917.    109).     The  quant 
of  nitrite  formed  is  in  all  eases  small,  and  does  not 
exceed  0-6%  of  the  nitrate-   present,   even   under 
optimal     conditions,     i.e.,     in     liquids     containing 
about    5%    of    nitrate    and    1  °0    of   aretaldehydei 
The  smallnessj  of   the   yield   of   nitrite   is    not 
explained.      It  does  not  appear  to  be  due  to  a  to 
action  of  aldehydes  on  the-  reductase,  and  experi- 
ments  indi.-ate'  that    hydioxylainine.    which   may 
possibly  be  produced  in  small  amounts  by  further 
reduction  of  the   nitrite,   is   not   sufficiently   to 
towards    the    enzyme    to    account   for    the    feeble 
activity  of  the  latter. — J.  H.  L. 

Enn/me  reactions;  Law  of  mass  action  and — --. 
O.  Bailly.  Comptes  rend..  1917.  167.  248— 25ft 
FROM  data  published  by  Bourquelot  and  Verdon 
(see  this  J.,  1913,  456)  relating  to  the  equilibria 
produced  in  aqueous  methyl  alcoholic;  solut. 
of  dextrose  under  the  influence  of  emulsin  (tf- 
glucosidase),  the  author  calculates  that  the 
reactions,  involved  conform  to  the  law  of  u 
action. — J.  H.  L. 

Enzyme  action;    Studies  on— — .     XIV.     Further 
experiments    on    lipolytic    actions.       K.    G.    I'alk. 
J.  Biol.  Chem..  1917,  31,  97 — 128. 
The   experiments   were   carried  out  on   two   pre- 
parations   from    castor    beans  :     an    albumin-like 
substance,    more    active    towards    ethyl    butyi. 
called  the  "  esterase  "  preparation,  and  a  glohulin- 
like     substance,     more     active     towards     glyceryl 
triacetate,    designated   the   "lipase"   preparation. 
The  conditions  of  the  inactivation  of  these  prepara- 
tions  by   various  agencies,   such   as  acids,  alkali-, 
neutral   salts,   alcohols,   acetone,   esters,  and   h 
have   been   studied,  and  the  results  indicate  that 
such  inactivation  is  due  to  a  tautomeric    chan 
The    hypothesis    is    put   forward   that   the   active 
enzyme  grouping  in   these  substances  of  protein 
nature      possesses      the      enol-lactim      structure 
('((111)  :  X-  which  becomes  inactive  by  tautomi 
change   into   the   keto-kvram   structure    -Co. Nil. 
This  hypothesis  has  been  tested  by  studying  tbi 
action  of  simple  compounds  capable  of  existing 
tautomeric     modifications     of     the     conflgurai 
indicated,    viz.,    dipeptides,    amino-acids,   and 
iiuino-esler     (ethyl    imiuoheiizo.-i.tc ).        Condi  tJQM 
were    established'  under    which    these    substai 
excited  a  hydrolysing  action  similar  to  thai  al 
natural    lipases,    particularly    in    the    presence   of 
alkalis,    which   is    held   to   favour   the   exiateni 
the    enol-lactim    form.      Agencies,    such    a- 
ac  ids.    and    alkalis,     outside     certain     lim 
hydrogen-ion  concentration,  were  found  to  destroy 
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the  activity  of  these  simple  substances  in  a  manner 
similar  to  the  inactivation  of  lipases.  Substances 
capable  of  hydrolysing  esters  were  also  produced 
by  the  action  of  alkalis  on  proteins  (gelatin, 
casein,  etc.)  under  conditions  which  might  be 
expected  to  form  the  hypothetical  active  grouping 
mentioned.  In  these  experiments  it  would  appear 
that  the  association  of  the  protein  colloid  with  the 
active  grouping  x>lavs  a  part  in  the  results  obtained. 

—J.  F.  B. 


Enzyme   action  :     Studies  on 


.  XV.  Factors 
influencing  the  proteolytic  action  of  papain. 
E.  M.  Frankel.  J.  Biol.  Chem.,  1917,  M,  201— 215. 
A  commercial  sample  of  crude  papain  was  con- 
centrated and  purified  by  macerating  with  water 
over-night,  decanting  off  the  clear  solution,  and 
precipitating  with  2 — 3  vols,  of  acetone.  The 
precipitate  was  collected,  washed  with  acetone, 
and  ground  up  with  warm  water  ;  the  turbid 
solution  was  allowed  to  stand  for  36  hours  and 
the  clear  liquid  poured  into  5  vols,  of  95  °()  alcohol. 
The  conditions  of  acidity  for  the  optimum  activity 
of  the  purified  papain  were  determined  and 
found  to  correspond  to  a  hydrogen-ion  concentra- 
tion of  10-5.  A  consideration  of  the  quantitative 
relations  between  papain  and  its  substratum 
indicated  that  this  enzyme  acts  like  urease, 
invertase.  and  lipase,  forming  an  intermediate 
compound  which  is  broken  up  into  the  cleavage 
products  and  liberates  the  enzyme.  The  experi- 
ments also  support  the  view  that  there  is  a  definite 
quantity  of  enzyme  required  for  a  given  amount  of 
substratum  and  that  an  excess  causes  little  more 
action.  The  influence  of  hydrocyanic  acid  in 
papain  hydrolysis  is  specific.  There  is  some 
difficulty  in  defining  a  hydrogen-ion  optimum  in 
the  case  of  hydrocyanic  acid  ;  the  enzyme  is 
equally  active,  or  nearly  so,  over  a  wide  range  of 
acidity.  The  quantitative  relations  of  the 
enzyme,  hydrocyanic  acid,  and  protein  lend 
support  to  the  view  that  there  is  a  ternary  inter- 
mediate compound  formed  by  the  components, 
which  then  breaks  down  into  cleavage  products 
of  the  protein,  liberating  the  enzyme  and  hydro- 
cyanic acid.  The  hydrocyanic  acid  is  not  used 
up  in  the  reaction  and  may  be  recovered  almost 
quantitatively  from  the  digestion  mixtures. 
Papain,  with  or  without  hydrocyanic  acid,  appears 
;to  have  no  proteolytic  effect  on  certain  dipeptides 
studied.  Hydrocyanic  acid  can  renew  i>roteolytie 
^action  in  digestion  mixtures  which  are  almost  in 
equilibrium. — J.  F.  B. 

Citric  ariil  fermentation  of  Aspergillus  nigcr.     J.  N. 

Currie.     ,T.  Biol.  Chem.,   1917,   31,  15—37. 
In   the    citric    acid    fermentation    of    sucrose    by 
Aspergillus    yiiger    the    mycelium    floats    on    the 
surface  of  the  substratum  and  wrinkles  up  in  such 
a  manner  as  to  present  a  very  large  surface  of 
jcontact.     These  wrinkled  structures  often  project 
5 — 6  cm.  into  the  medium  and  exhaustion  of  the 
substratum     proceeds     under     very      favourable 
circumstances.    By  a  judicious  selection  of  cultures 
ind  conditions  the  yield  of  citric  acid  can  be  varied 
:rom    nil   to   over   50%    of   the   sugar   consumed. 
Conditions    especially    favourable    to    citric    acid 
formation  are  low  nitrogen  supply,  high  concentra- 
tion of   sugar,   and   the  use   of  ammonium   salts 
nstead   of   nitrates.     As  regards  the   reaction   of 
|"/he  medium,   the    hydrogen-ion    concentration   is 
i  far  more  important  factor  than  the  titratable 
icidity.     For  a  given  hydrogen-ion  concentration 
',pH)  a  mineral  acid,  such  as  hydrochloric,  is  less 
oxic    than    an    organic    acid.     The    addition    of 
l/alcium  carbonate  is  disadvantageous  rather  than 
lelpful  ;    the  cultures  readily  produce  a  solution 
>f  10  %  citric  acid  and  the  limiting   hydrogen-ion 
oncentration   is    exceptionally    high.  "  Fermenta- 
tion can  be  started  at  a  hydrogen-ion  concentration 
vhich  will  greatly  reduce  the  chance  of  infection 


without  interfering  with  the  growth.  Higher 
yields  in  a  shorter  time  are  obtained  without 
calcium  carbonate  than  with  it.  as  the  carbonate 
partially  precipitates  the  magnesium  and  phos- 
phate nutrients  ;  moreover  the  formation  of 
calcium  citrate  is  a  hindrance  in  recovering  tin- 
citric  acid.  It  is  possible  to  ferment  two  or  three 
batches  of  medium  in  succession  witli  the  same 
myc  elial  felt  by  draining  off  the  liquid  and  running 
in  a  fresh  batch.  The  most  suitable  medium  for 
conducting  the  citric  acid  fermentation  has  the 
following  approximate  composition  per  litre  : — 
Sucrose,  125 — 150  grms.  ;  ammonium  nitrate. 
2  0 — 2-5  ;  potassium  dihydrogen  phosphate, 
0-75 — 1-0  :  crystallised  magnesium  sulphate. 
0-20 — 0-25  grm.;  hydrochloric  acid  to  pH=3-4 — 3.5 
(5 — 4  c.c.  of  N/5  acid).  The  use  of  this  quantity 
of  hydrochloric  acid  makes  it  possible  to  sterilise 
the  liquid  completely  by  steaming  at  atmospheric 
pressure  for  30  mins.  and  prevents  subsequent 
infection  without  interfering  with  the  fermentation. 
In  a  medium  of  this  nature  there  is  little  develop- 
ment of  acid  in  the  first  2  or  3  days  ;  when  a 
vigorous  mycelium  has  developed  the  rise  in 
acidity  is  very  rapid- -about  2  %  in 24  hours — until 
the  7th  or  8th  day.  After  remaining  constant 
for  2  or  3  days  the  acidity  begins  to  decline.  In 
a  proper  fermentation  the  fungus  does  not  produce 
spores  but  remains  white.  Under  favourable 
conditions  the  acidity  will  reach  10 — 12%  on  the 
8th  day  ;  oxalic  acid  may  amount  to  3 — 1%  of 
the  total  acidity.  Fermentation  may  be  carried 
out  successfully  in  shallow  pans  and  the  liquid 
pressed  out  from  the  mycelium  in  a  filter-press. 

— J.  F.  B. 

Fermentation  organisms  ;    Preservation  of 


nutrient  media.  A.  Kliicker.  Cornptes  rend. 
Trav.  Lab.  Carlsberg,  1917,  11,  297—311.  (See 
also  Hansen,  this  J..   1898.  1004.) 

Data  are  given  respecting  the  longevity  of  a  great 
variety  of  yeasts  and  moulds  in  10%  sucrose 
solution,  beer  wort  of  13 — 14*  Balling,  and  other 
media.  Over  800  cultures,  ranging  in  age  from 
abouE  2  to  30  veal's,  were  examined,  and  the 
numbers  of  cultures  of  each  organism  found  to  be 
dead  and  living  respectively  after  these  various 
periods  of  storage,  are  shown  in  a  series  of  tables. 
In  general  both  sucrose  solution  and  beer  wort 
proved  excellent  media  for  preserving  the  organ- 
isms, many  of  which  were  capable  of  surviving 
storage  in  either  for  30  years,  though  not  all  their 
cultures  lasted  so  long.  Sucrose  solution  is. 
however,  considered  preferable  to  beer  wort 
except  in  special  cases,  as  variations  in  the  com- 
position of  worts  occasionally  give  rise  to  very 
unsatisfactor}  results.  Among  the  organisms 
of  lower  longevity  were  Saccliaromycodes  Ludicigii 
and  some  Schizosaccharomyees,  which  lived  longer 
in  wort  than  in  sugar  solution,  and  theasporogenic 
varieties  of  Saccharomyces,  which  lived  longer  in 
sugar  solution  than  in  wort;  but  even  in  these 
cases  cultures  lasted  for  many  years.  Aspergillus 
glaucus  succumbed  much  more  rapidly  (within  2 
years)  than  other  Aspergillus  moulds  in  sucrose 
solution.  Thirty-one  cultures  of  Bad.  accti. 
B.  Pasteurianum.  and  B.  Kuizingianum  were  all 
living  after  storage  for  5 — 9  years  in  "  double 
beer."— J.  H.  L. 

Effect  of  concentration  of  hydrogen  and  hydroxyl  ions 
on  the  groieth  of  barley  seedlings.  Hoagland. 
See  XVI. 

Uracil-cytosinc     dinueleotidc     [from     yeast     nucleic 
acid].    Jones  and  Read.     Sec  X  X  . 

Guanine  mononucleotide  (guanylic  acid)  and  its 
preparation  from  yeast  nucleic  acid.  Head.  Set  X\. 

Determination    of   succinic    add    [in  'ation 

j)roduc!s].     Grey.     See  XX. 
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Patents. 

Brewing.  E.  Kemvard,  Eltham.  Eng.  Pats,  (a) 
107.:iitl  and  (»)  107,538.  Mar.  T.',.  101o.  (Appl. 
Nos.  -t:!52  of  UUti  .-111,1  '.121  of  1!U7  respectively.) 
(a)  Beverages  of  specific  gravity  not  exceeding 
]-017  and  containing  less  than  2",,  of  proof  spirit. 
are  prepared  by  boiling  solutions  of  glucose 
(e.g.,  sp.  gr.  1-020 — 1-030)  with  hops  [e.g.,  2 — 31b. 
per  cwt.  of  sugar)  and  salt  (e.g.,  60  grains  per 
gall.),  diluting  the  cooled  liquid  with  water 
sterilised  by  boiling,  fermenting  with  a  small 
quantity  of  yeast  [e.g.,  -  oz.  per  barrel)  until  the 
required  alcohol-content  has  Deen  attained,  and 
then    separating    the    yeast    and    dry-hopping    the 

product    (e.g.,  with   J— -1  lb.  of  hops  per  barrel). 

Colouring  and  other  matters  may  also  be  em- 
ployed, (n)  Light  beers  prepared  in  the  usual 
manner  are  mixed  with  a  proportion,  e.g.,  2.">"„,  of 
beverages  produced  as  described  above. — J.  H.  L. 

Process  for  cleaning   various  materials   \by  means 
of  enzymes].     Eng.  Pat.  107,191.     Sec  I. 
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Milk  cultures  :  Substitute  fur  litmus  for  use  in  ■ 


YV.  M.  (lark  and  II.  A.  Lubs.     J.  Agric.  Res., 

1917,  10,  105—111. 
In  preparing  litmus-milk  for  use  as  a  culture 
medium,  difficulty  is  experienced  in  obtaining 
constant  initial  shades  of  colour.  This  was  found 
to  be  due  in  part  to  the  changes  in  hydrogen-ion 
concentration  which  milk  undergoes  during  sterili- 
sation, and  in  part  to  the  effect  which  the  im- 
purities in  litmus  solution  have  on  the  hydrogen- 
ion  concentration  of  the  milk.  Further,  the 
litmus  undergoes  a  temporary  reduction  during 
sterilisation  of  the  medium,  and  time  must  be 
allowed  for  the  colour  to  reappear.  When  the 
medium  is  used  for  cultures,  change  of  colour  may 
be  due  to  reduction  or  to  destruction  of  the 
indicator.  To  measure  accurately  the  degree 
of  acid  or  alkali  formation,  it  is  advisable  to  use 
an  indicator  which  will  be  affected  only  by  changes 
in  hydrogen-ion  concentration.  It  was  found  that 
dibromo-o-rresolsulphonphthalein  or  "  bromcresol 
purple  "  fulfilled  this  condition.  It  is  a  definite 
chemical  compound,  obtainable  in  the  crystalline 
state.  For  use,  0-5  grm.  is  ground  to  a  fine 
powder,  14  c.c.  of  JV/10  caustic  soda  is  added, 
and  the  mixture  stirred  well  and  diluted,  with 
shaking,  to  100  c.c.  Of  this  solution,  10  c.c.  is 
added  to  a  litre  of  milk.  After  sterilisation  the 
colour  of  the  medium  is  tea-green  :  alkali  changes 
the  colour  to  blue,  acid  to  yellow. — J.  II.  J. 


Saccharin  ;    Determination  of 


in  foods.    C.  B. 


Gnadinger.     J.  Assoc.  Off.  Agric.  Cheni.,  1917, 

3,  25—32. 

Saccharin  is  more  readily  extracted  from  a 
solution  acidified  with  hydrochloric  acid  than  from 
one  acidified  with  acetic  acid.  The  best  solvents 
are  ethyl  acetate  and  ether  ;  chloroform  is 
unsuitable.  In  the  provisional  method  of  the 
Association  (U.S.  Bur.  Chem.  Bull.,  107,  182) 
the  sulphur  is  determined  in  the  ethereal  ex- 
tract, and  the  amount  of  saccharin  is  calculated 
from  the  result.  This  method  is  not  applicable 
to  foods  containing  ground  mustard,  since  sulphur 
compounds  in  the  mustard  are  simultaneously 
extracted.  These  may  be  eliminated,  however, 
by  evaporating  the  extract,  and  treating  the 
residue  with  petroleum  spirit  and  then  with 
bromine: — From  60  to  75  grms.  of  the  material 
is  digested  for  2  hours,  with  occasional  shaking, 
with  about  200  c.c.  of  nearly  boiling  water,  and 
then  treated  with  5  c.c.  of  glacial  acetic  acid  and 
a  slight  excess  of  20  %  normal  lead  acetate  solution, 


made  up  to  250  c.c.  with  cold  water,  left  for  20 
rains.,  i  entrifuged,  and  filtered.  150  c.c.  of  the 
filtrate  is  acidified  with  15  c.c.  of  hydrochloric 
acid,  and  extracted  for  2  mins.  each  time,  with 
three  successive  portions  of  80  c.c.  of  ether.  The 
united  extracts  are  washed  with  5  c.c.  of  water 
and  mixed  with  10  c.c.  of  sand,  and  the  ether  is 
evaporated  by  the  aid  of  bellows.  When  the 
residue  is  quite  dry  it  is  thoroughly  mixed  with 
25  c.c.  of  petroleum  spirit  (b.pt.  30°  to  05°  C), 
the  extract  decanted  on  to  a  filter,  and  the  extrac- 
tion repeated  with  two  fresh  portions  of  solvent. 
The  residual  sand  is  then  washed  with  hot  water 
and  the  washings  filtered  into  a  separating  funnel. 
The  lilt  rale  (about  75  c.c.)  is  cooled,  mixed  with 
7  to  8  C.C  of  hydrochloric  acid,  and  treated  with 
an  excess  of  bromine  water.  After  5  mins.  the 
excess  of  bromine  is  removed  by  means  of  a  slight 
excess  of  sodium  nitrite  solution,  and  the  ai  id 
solution  is  extracted  with  three  successive  [portions 
(50  C.C.  each)  of  ether.  The  ethereal  extract 
washed  with  5  c.c.  of  water,  the  ether  allowed  to 
evaporate  spontaneously,  and  the  sulphur  in  the 
residue  is  determined  by  fusion  in  a  nickel  crucible 
with  sodium  peroxide  or  with  a  mixture  of  sodium 
carbonate  a  ml  potassium  nil  rate  (0  :  I  I.  The 
weight  of  barium  sulphate  obtained  multiplied 
by  0-7844  gives  the  weight  of  saccharin,  and  to 
this  should  be  added  0-5  mgrm.  as  a  correction 
for  the  saccharin  dissolved  by  the  petroleum 
spirit.  To  prevent  loss  of  sulphur  through  im- 
perfect oxidation  during  the  fusion,  an  el  'ctrolytic 
method  may  be  used  : — The  residue  from  tin- 
ethereal  extract  is  dissolved  in  hot  water  and 
filtered,  and  the  filtrate  and  washings  (about 
75  c.c.)  are  mixed  with  25  c.c  of  16%  sodium 
hydroxide  solution,  and  electrolysed  for  six  hours 
with  smooth  platinum  electrodes  (area  of  anode 
about  120  sq.  cm.,  and  of  cathode  about  1  sq. 
cm.),  by  means  of  a  current  of  2-7  to  2-9  amps. 
The  electrolysed  solution  is  rendered  slightly  acid 
with  hydrochloric  acid,  and  the  sulphuric  acid  is 
precipitated  with  barium  chloride.  A  blank 
determination  should  be  made  to  ascertain  the 
amount  of  sulphur  in  the  25  c.c.  of  sodium 
hydroxide  solution. — -C.  A.  M. 

Determination     of      theobromine.  __     Radford     and 
Brewer.     See  X  X . 

Patents. 

Pastes  :    Apparatus  for  desiccating  alimentary . 

S.     Martinenghi,     Milan.       Italy.      Eng.     Pat. 

104.8rit>.  Jan.  2.  1917.     (Appl.  No.  83  of  1917.) 

Under  Int.  Conv.,  Mar.  13,  101 6. 
The  apparatus  consists  of  a  wooden  structure  of 
two  floors,  in  the  lower  of  which  the  pastes  are 
placed.     An  extraction  fan  is  placed  in  the  wall 
of  the  upper  floor.     The  lower  floor  is  divided  into 
four  chambers  which  communicate  with  the  outer 
air  through  a  grille  with  shutters,  and  with   tie- 
upper  floor  by  a  passage  at  the  side.     The  upper 
floor  is  divided  into  three  chambers,  one  of  which 
is   the   fan   chamber,   and   the   other  two  conned 
with  it  by  a  pivoted  door,  which  enables  firs!  the 
one  and  then  the  other  to   be  pvit    in   connection 
with  the  fan.     One  chamber  has  four  openings  in 
the  roof  which  can  be  closed  when  required.      When 
the  fan  is  in  operation,  air  is  drawn  in  two  dil 
tions  alternately   through  the  apparatus,   entel 
either  by  the  grille  or  by  the  openings  in  the 
chamber.     The    apparatus    is    placed    in   a    room 
which    is  closed,   so  that  the  same  air  is  dra 
through   the  apparatus  during  the  whole  process 
of  drying. — J.  II.  J. 

Bread  and  the  like;  Manufacture,  of —  ■  \.  •'■ 
Jenkins.  Hinckley,  Leicestershire.  Eng.  I'at. 
107,218,  May  19,  1916.    (Appl.  No.  718]  ol  1916.) 

A  SPECIAL  mixture  is  prepared  containing   12  lb. 
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of  strong  wheat  flour,  2  lb.  of  maize  flour,  4  oz. 
of  sugar,  and  8  oz.  of  common  salt.  6  lb.  of  this 
mixture  is  made  into  a  paste  with  1  gall,  of  water 
at  ISO"  F.  (66°  C.)  and  is  allowed  to  cool  to  80°  F. 
(27°  C).  This  paste  is  added  to  a  paste  of  7  lb. 
of  good  strong  white  flour  with  J  gall,  of  water 
at  SO"  F.  (27°  C),  and  the  whole  is  kneaded  into  a 
dough,  which  is  weighed  into  round  tins  with 
perforated  sides  and  perforated  domed  bottoms. 
When  the  tins  are  in  the  "  prover,"  steam  is 
admitted  at  50 — 60  lb.  pressure,  which  is  sufficient 
to  permeate  the  dough.  After  treatment  for 
10—15  mins.  at  about  300°  F.  (150°  C),  the  dough 
has  risen  sufficiently  for  the  tins  to  be  removed 
to  a  baking  oven. — J.  H.  J. 

Sterilising   and   preserving  foods ;    Apparatus  for 

.    E.  C.  R.  Marks.  London.    From  Anchor 

Cap  and  Closure  Corporation,  New  York. 
Eng.  Pat.  107,396,  Apr.  26,  1916.  (Appl.  No. 
5099  of  1916.) 

The  food  is  placed  in  glass  jars  or  other  form  of 
container  with  covers  sealed  on  under  a  vacuum. 
These  are  placed  in  a  sterilising  retort  and  a 
mixture  of  steam  and  compressed  air  is  admitted 
into  the  retort  until  the  temperature  has  reached 
240°  F.  (116°  C.)  and  the  pressure  is  30  lb.  These 
conditions  are  maintained  by  the  aid  of  a  ther- 
mostat for  a  period  of  ^ — 2  hrs.  A  valve,  operated 
by  a  differential  pressure  of  2  lb.  between  the  air 
inlet  and  outlet  valves,  is  provided  to  permit 
of  the  introduction  of  steam  when  the  temperature 
falls.  After  sterilisation  is  completed,  the  steam 
is  shut  off  and  water  suitably  waimed  is  intro- 
duced to  cool  the  containers.  During  cooling, 
the  pressure  in  the  retort  is  maintained  with  cold 
air.  A  modified  form  of  the  apparatus  is  also 
described. — J.  H.  J. 

Food   products ;     Apparatus   for    the    treatment    of 

liquid .       A.    E.    White,    London.       From 

Mojonnier  Bros.  Co.,  Chicago,  U.S.A.  Eng.  Pat. 
107,778,  Apr.  14,  1916.   (Appl.  No.  5514  of  1916.) 

The  apparatus  is  of  glass  and  is  of  tube  form, 
consisting  of  an  expanded  lower  portion  closed 
at  the  bottom  and  an  expanded  upper  portion 
closed  by  a  stopper  at  the  top  ;  these  two  portions 
are  connected  by  a  narrower  portion.  Either  at  or 
just  above  the  level  of  the  narrow  portion  is  a 
draw-off  tube  with  a  stopcock.  The  bottom  of  the 
apparatus  may  be  furnished  with  an  opening 
closed  by  an  adjustable  stopper.  Milk  or  a  product 
from  which  fat  is  to  be  separated,  together  with  the 

•  necessary  reagents,  is  poured  into  the  apparatus, 
which  is  then  centrifuged,  and  the  solution  of  fat 

i  obtained  in  the  upper  portion  is  run  off  by  the 
side  tube. — J.  H.  J. 


XIXb.— WATER  PURIFICATION  ;  SANITATION. 

Alga:  ;    Use  of  copper  sulphate  in  the  destruction  of 
.    G.  Embrey.   Analyst,  1917,  42,  264—267. 

In  the  treatment  of  the  water  in  reservoirs  with 
copper  sulphate  to  destroy  algal  growths  and 
keep  the  water  free  from  weeds,  1  part  of  copper 
sulphate  per  3  million  parts  of  water  is  sufficient, 
and  this  amount  has  no  injurious  effect  on  fishes. 
The  number  of  bacteria  present  increases  shortly 
after  the  addition  of  the  copper  sulphate,  and 
then  decreases,  the  increase  appearing  to  be  due 
to  the  decomposition  of  the  alga?.  The  best  waj 
of  adding  the  copper  sulphate  is  to  place  the  salt 
in  a  perforated  copper  tank  fixed  at  the  stern  of  a 
punt,  so  that  the  crystals  fall  through  the  holes 
aa  the  punt  passes  through  the  water. — W.  P.  S.  ' 


H. 


Nitrous   air;     Antiseptic   properties    of 

Colin.     Comptes  rend.,   1917,   165,   194 — 196. 

The  observation  was  made  by  Priestley 
in  1772  that  "  nitrous  air  "  has  preservative 
properties.  In  his  case  the  gas  contained  ordinary 
air,  so  that  nitric  acid  was  produced  and  acted 
as  the  preservative  agent.  If  air  is  carefully 
excluded,  nitric  oxide  has  no  germicidal  action, 
even  on  delicate  organisms,  after  several  days' 
contact,  but  if  air  is  admitted  along  with  nitric 
oxide,  the  bacteria  are  killed.  Cultures  of  B. 
pyocyaneus  showed  this  action  very  well,  owing 
to  the  presence  of  the  pyocyanin  ;  if  the  culture 
retained  the  blue  colour  during  the  experiment, 
the  organism  remained  alive,  but  if  the  colour 
changed  to  brown,  it  was  found  that  the  organism 
had  been  killed.— J.  H.  J. 


Lead  arsenate  ;    Rapid  method  for  the  determination 

of  water-soluble  arsenic  in .     H.  A.  Scholz 

and  P.  J.  Waldstein.  J.  Eng.  Ind.  Chem.,  1917, 
9,  682—683. 

The  following  method  is  used  for  factory  control  : 
0-5  grm.  of  the  dried  powdered  sample  or  1  grm. 
of  paste  is  weighed  into  a  250  c.c.  volumetric  flask, 
200  c.c.  of  recently  boiled  water  is  added,  boiled 
3 — 5  mins.,  allowed  to  stand  10 — 15  mins.,  cooled, 
made  up  to  250  c.c,  and  filtered  through  a  dry 
paper.  200  c.c.  of  the  filtrate  is  treated  with  a  few 
crystals  of  potassium  iodide  and  7  c.c.  of  con- 
centrated sulphuric  acid  and  evaporated  to  about 
50  c.c.  ;  it  is  diluted  with  cold  water,  made 
alkaline  to  methyl  orange  with  sodium  hydroxide, 
acidified  with  dilute  sulphuric  acid,  treated  with 
an  excess  of  sodium  bicarbonate,  and  then  titrated 
with  N  /20  iodine  solution.  The  results  have  been 
compared  with  those  obtained  by  the  A.O.A.C. 
method  (24  hours  at  32°  C.)  and  either  agree  with 
or  are  slightly  higher  than  the  latter.  The  water- 
soluble  arsenic  is  often  largely  in  the  arsenious 
form,  and  the  arsenious  oxide  is  precipitated  with 
the  lead  arsenate  in  a  form  which  is  very  difficult 
to  wash  out  with  cold  water  but  dissolves  readily 
in  hot  water  ;  hence  the  higher  results  by  the 
boiling  method.  Water-soluble  lead  is  not  found 
in  more  than  traces.  If  the  solution  be  evaporated 
until  sulpuhric  acid  fumes  are  given  off,  there  is 
a  loss  of  arsenic  by  volatilisation. — J.  F.  B. 

Patents. 

Base-exchanging  substances  ;    Process  for  regenerat- 
ing  .     Staten  Island  Chemical  Corporation, 

New  York,  Assignees  of  W.  C.  Foster,  Ruther- 
ford, N.J.,  U.S.A.  Eng.  Pat,  101,207,  June  23, 
1916.  (Appl.  No.  8868  of  1916.)  Under  Int. 
Conv.,  Aug.   19,   1915. 

A  base-exchanging  substance,  such  as  a  zeolite 
which  has  become  inactive  after  use  in  a  water 
filter,  is  treated  with  a  7  %  solution  of  sodium 
chloride,  washed  until  free  from  chlorides,  treated 
with  a  1%  solution  of  caustic  soda  until  no  more 
sodium  is  taken  up,  and  then  washed  again.  The 
substance  is  now  ready  for  use  again  in  a  water 
filter.  Base-exchanging  substances  with  other 
bases  than  sodium,  can  be  treated  in  the  same 
manner  with  solutions  of  a  like  base. — J.  If.  J. 

Sewage    and    other    foul    liqxiids  ;     Apparatus    for 

aerating .     R.  Ames,  Brighton.     Eng.   Pat. 

107,937,  Feb.  24,  1917.   (Appl.  No.  2725  of  1917.) 

The  sewage  is  treated  in  a  rectangular  tank  oyer 
which  is  a  travelling  carriage  running  on  side 
rails  and  bearirg  a  drum  with  a  coil  <>!  flexible 
piping.  One  end  of  the  piping  is  connected  to  an 
air  compressor  at  the  end  of  the  tank,  and  the  end 
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on  the  drum  is  connected  to  a  horizontal  pipe  Irom 
which  vertical  pipes  depend  nearly  to  the  bottom 
of  the  tank.  Air  diff  users,  consisting  of  porous 
clay  blocks  in  metal  casings,  are  affixed  to  the 
>-nds  of  the  vertical  pipes.  The  sewage  enters  lit 
the  bottom  of  the  tank  by  an  inverted  U-shaped 
pipe.  An  air-pipe  connected  to  the  compressor 
'•titers  the  upward  limb  of  the  U-shaped  pipe  : 
thus  air  can  be  passed  into  the  sewage  entering 
the  tank,  as  well  as  into  the  sewage  iii  the  tank 
from  the  diffnsers.—  J.  II.  .1. 

Water;    Apparatus  Jor  treating .    G.  Ornstein, 

New  York,  Assignor  to  Electro  Rleaching  (J as 
Co.  U.S.  Pat.  1,233,371,  July  17,  1917.  Date 
of  appl..  May  9,  1913. 

Si  i:  Ft.  Pat.  469,275  of  1914  ;    this  J.,   1915,   18. 
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Theobromine;   Determination  of- 


.     N.   Radford 
and  G.  Brewer.     Analyst,  1917,  42,  274 — 270. 

A  quantity  of  0-25  grm.  of  the  sample  is  dis- 
solved  in  water  and  5  c.c.  of  ammonia  (sp.  gr. 
0-880),  the  solution  is  boiled  and  treated  with  a  hot 
solution  of  5  grins,  of  silver  nitrate.  If  a  pre- 
i  ipitate  forms  it  is  redissolved  by  the  addition  of 
a  small  quantity  of  ammonia.  The  boiling  is  con- 
tinued until  t lie-  volume  of  the  mixture  is  reduced 
to  about  10  c.c.  ;  before  this  stage  is  reached  a  dark 
i  oloured  gelatinous  precipitate  forms.  This  pre- 
cipitate is  washed  by  decantation  until  free  from 
silver,  then  collected  on  a  filter,  and  the  nitrogen 
in  it  determined  by  Kjeldahl's  method.  When 
0-25  gun.  of  the  sample  is  taken,  the  volume  of 
V  l(i  hydrochloric  acid  neutralised  is  multiplied 
by  1-84)104  to  obtain  the  percentage  quantity  of 
theobromine  present.  The  presence  of  ron- 
siderable  quantities  of  caffeine  does  not  interfere 
with  the  determination. — W.  P.  S. 

Uracihcytosine  dinucleotide.     W.  Jones  and  B.  E. 
Read.     J.  Biol,  .("'hem.,  1917,  31,  39 — 45. 

Yeast  nucleic  acid  is  composed  of  the  groups  of 
four  mononucleotides  joined  together  through 
their  carbohydrate  groups.  When  heated  with 
ammonia  it  forms  adenine-uracil  dinucleotide  by 
bydrolytic  rupture  of  its  central  nucleotide  linkage. 
When  heated  with  mineral  acid,  the  central 
nucleotide  linkage  is  not  attacked  but  the  two 
terminal  nucleotide  linkages  are  broken  and 
ui-ac  il-cytosine  dinucleotide  is  formed.  Uracil- 
cytosine  dinucleotide  produces  both  uracil  and 
cytosine  but  neither  guanine  nor  adenine.  It 
likewise  forms  both  pyrimidine  nucleotides  but 
neither  of  the  Iwo  purine  nucleotides,  and  yields 
no  easily  liberated  phosphoric  acid.  When  an 
aqueous  solution  of  the  dinucleotide  is  treated 
with  an  alcoholic  solution  of  brucine,  a  brucine 
sail  i-  formed  which  crystallises  from  hot  water 
in  microscopic  individual  needles  having  a  com- 
position  corresponding  to  the  formula, 

<'!Sn.-,.\,I'.()„.l(t';JHi0X,O4),14IUO. 

—J.  F.  R. 

Guanine    mononucleotide    [guanylic    acid]    and    its 
oration  irom  yeaei  nucleit  acid.    B.  E.  Head. 
J.  Biol.  Chem..  1917.  31,  47 — 53. 

Guanine  mononucleotide  can  be  produced  from 
yeast  nucleic  acid  by  the  action  of  ferments  and 


this  is  the  probable  origin  of  the  guanylic  acid  of 
animal  glands.  The  same  substance  can  also  be 
prepared  by  heating  yeast  nucleic  acid  with 
ammonia,  and  since  the  hydrolysis  is  quite  simple 
the  guanylic  acid  may  be  obtained  perfectly  pure. 
100  grms.  of  nucleic  acid  is  heated  with  530  c.c. 
of  2-5  %  ammonia  at  115  ('.  for  li  hours,  and 
the  product,  after  cooling,  is  treated  with  530  c.c. 
of  absolute  alcohol  and  allowed  to  stand.  The 
solution  which  contains  adenine-uracil  dinucleo- 
tide is  filtered  off,  the  precipitate  consisting  of  the 
ammonium  salt  of  guanine  mononucleotide  is 
repeatedly  dissolved  in  hot  water  and  reprecipi- 
tated  with  alcohol  until  a  sample,  on  hydrolysis 
with  sulphuric  acid,  is  found  to  be  free  from 
adenine  groups.  To  purify  it,  a  concentrated 
solution  of  the  mononucleotide  in  hot  water  is 
t  reated  with  ammonia,  boiled  and  filtered,  and  then 
precipitated  with  lead  acetate  alter  acidirii  ation 
with  acetic  acid.  The  lead  compound  is  decom- 
posed with  hydrogen  sulphide,  the  filtrate 
evaporated  at  45  ( '.  under  reduced  pressure  to  a 
small  volume,  and  the  guanine  mononucleotide 
precipitated  with  aha. hoi.  it  forms  a  hrui 
sail  melting  at  2(»:'.  ('.  and  has  been  completely 
identified  with  the  guanylic  acid  from  ox  pancreas. 

—J.  F.  B. 


Succinic    acid;      Determination    of 


E.    0. 


Grey.     Bull.  Soc  Chim.,  1917,  21,  130  —  111. 

The  present  method  of  separating  succinic  acid 
from  other  acid  products  of  fermentation,  based 
on  Pasteur's  method,  is  to  add  to  a  concentrated 
aqueous  solution  of  the  calcium  salts  of  the  a.  id- 
sufficient  alcohol  to  bring  the  concentration  of  tie- 
alcohol  to  85%,  at  which  strength  calcium  suecini 
is  insoluble.  Calcium  is  estimated  in  the  precipi- 
tate, and  from  the  result  the  amount  of  succinic 
acid  is  calculated.  This  method  is  liable  to  several 
errors,  due  to  the  solvent  action  of  85%  alcohol 
on  calcium  succinate  if  peptone  is  present,  the 
presence  of  substances  preventing  the  crystallisa- 
tion of  calcium  succinate,  the  presence  of  trace! 
of  acid  in  the  alcohol  employed,  the  loss  on  washing 
the  precipitate,  and  the  loss  of  succinic  acid  from 
the  aqueous  solution  during  concentration.  The 
following  process  avoids  these  sources  of  error : — 
The  mixture  of  acids  produced  by  the  fermentation 
is  distilled  in  steam  to  remove  volatile  acids,  and 
the  remaining  acids  are  extracted  by  ether,  dis- 
solved in  hot  water,  and  neutralised  with  <  allium 
carbonate.  A  tew  drop's  of  phenolphthalein  tl 
added,  and  sufficient  lime  water  to  keep  the  liquid 
red.  The  solution  is  kept  warm  for  one  hour  to 
ensure  the  complete  conversion  of  the  lactone  oi 
lactic  acid  to  calcium  lactate,  and  is  then  filtered 
into  a  200  c.c.  flask.  The  calcium  corn  ponding 
to  the  total  acids  is  estimated  in  50  c.c  of  the 
filtrate.  Another  portion  of  the  filtrate  is  slowly 
concentrated  to  13  c.c.  in  a  long-necked  Mask 
heated  in  an  oven  to  just  over  100°  •'.  The 
volume  is  then  made  up  to  110  c.c-.  with  !'" 
alcohol,  and  the  flask  is  well  shaken  and  allowed 
to  stand  until  the  precipitate  becomes  crystalline. 
The  solution  is  filtered,  and  the  amount  ol  i  alcium 
in  100  c.c.  of  the  filtrate,  multiplied  by  11.  gh 
the  amount  of  calcium  present  us  soluble  -alts  in 
the  portion  of  the  original  filtrate  taken.  Tie- 
difference  between  the  calc  ium  equivalent 
total  acids  ami  the  calcium  equivalent  ot  the 
soluble  salts,  gives  the  calcium  equivalent  of  the 
succinic  acid  present.  Figures  are  given  !••  show 
that  loss  of  succinic  acid  occurs  from  an  alkaline 
solution  c  I  calcium  lactate  when  evaporated  in  an 
open  dish  on  the  waterbath.  and  also  to  show  the 
influence  < >f  peptone  in  preventing  the  complete 
precipitation  of  calcium  succinate  by  85%  ah  ohoL 
Glycerin  also  causes  an  error,  though  smaller, 
but  glucose  does  not  interfere. — F.  Sp. 


Vd.  XXXVI.,  No.  17.]       Cl.  XXI.— PHOTOGRAPHIC  MATERIALS.   Cl.  XXIU.— ANALYSIS. 


979 


Xitriles   from    amines    with    the    same    number    of 

carbon  atoms;    Formation  of .     P.  Sabatier 

and   G.    Gaudion.      Comptes  read.,    1917,    165, 

224—227. 

Sabatier  and  Senderens  in  1905  found  that  finely 

divided  nickel  at   200°  C.  is  an  effective  catalyst 

for  converting  nitriles  into  amines  in  accordance 

with    the    equation:     R.CN+2H2=R.CH2.NH2. 

The    reverse  reaction.   R,CH2.NH:=2H2+R.CN, 

has  now  been  effected  by  the  authors.     When  the 

1  vapour  of  benzylamine   (b.pt.    185°  C.)  is  passed 

over     nickel     at     300° — 350°  C,    benzonitrile     is 

formed,  but  the  hydrogen  set  free  reacts  with  the 

original    amine    forming    toluene    and    ammonia, 

•  scarcely  any  hydrogen  escaping  in  the  form   of 

.  gas.     The  reaction  may  be  represented  by  : 

3{C6HS.CH2.NH2)  =  C6H5.CN  +2(C6H5.CH3)  +2NH3 

'  one-third  of  the  benzylamine  being  converted  into 

'benzonitrile.    Isoamvlamine.  by  a  similar  reaction, 

yields    isovaleronitrile     (b.pt.    129°  0.),     together 

With  isopentane.    Part  of  the  latter  is  decomposed 

'  by    the    nickel    with    deposition    of    carbon    and 

i  liberation    of    hydrogen,    which    gas    is    rendered 

luminous  by  the  isopentane  present,  in  it.   If  copper 

is  substituted  for  nickel,  a  temperature  of  300° — ■ 

400°  C.  is  necessary  and  the  products  are  much 

more  complex. — A.  B.  S. 

Action  of  anhydrous  aluminium  chloride  on  un- 
saturated organic  compounds.  Gangloff  and 
Henderson.     See  11a. 

Citric     acid    fermentation     of    Aspergillus    niger. 
Currie.     See  XVIII. 

Patents. 

Glutamic    acid;     Process    of   separating from 

other  ammo  acids.  A.  Corti,  Diibendorf.  Switzer- 
land". Eng.  Pat.  106,081,  Apr.  7.  1916.  (Appl. 
Xo.10,015  of  1910.)  Under  Int.  Conv.,  Apr.  7, 
1916. 

The   acid    solution    obtained    after   hydrolysis   of 
albumins  is  filtered  hot  and  then  sufficient  alkali   | 
or  alkaline-earth  hydroxide  or  carbonate  is  added 
to  neutralise  both  the  free  hydrochloric  acid  and    l 
that  combined  with  the  amino  acid,  leaving  the    I 
amino    acid    unaffected.       When    the    liquid    has 
cooled   and   stood   for   some    days,    the   glutamic 
acid  is  separated  by  filtration  or  by  centrifugal   I 
action    and    purified    from    resinous    matter    by    ! 
lecrystallisation  from  water  and  decolorised  with 
charcoal.    Other  amino  acids  can  be  obtained  by    j 
treatment  of  the  mother  liquors. — L.  A.  C. 

Alkaloids  of  the  morphine  group  ;    Manufacture  of 

compounds  of .     O.   Imiay.  London.     From 

Sue.  Chem.  Ind.  in  Basle.  Switzerland.  Eng. 
Pat.  107.409,  June  24,  1910.  (Appl.  No.  S915 
of   1910.) 

Alkaloids  of  the  morphine  group,  or  their 
derivatives,  are  caused  to  react  in  equimolecular 
proportions  with  CC-diallylbarbituric  a<id,  a 
CC-aUylalkylbarbituric  acid,  or  a  CC-dialkyl- 
larbituric  acid,  giving  well  crystallised  compounds 
vith  valuable  therapeutic  (soporific  or  sedative) 
properties. — L.  A.  C. 

Iodine  compounds  [of  hc.ramcthylcnetctraminc]  and 
method  of  preparing  same     H.  P.  Slater,  Cedar 

:    Rapids.    U.S.A.      Eng.   Pat,    102,254.    Oct,    19. 

}    1916.     (Appl.  No.  14.888  of  1910.)     Under  Int.    I 
Conv.,  Nov.  15,  1915. 

i*ee  U.S.  Pat.  1,226,394  of  1917  ;  this  J.,  1917,  735.   j 

ethylene  generator.  W.  K.  Freeman.  New  York. 
f  U.S.  Pat.  1.233,566.  July  17,  1917.  Date  of  appl.. 
I    June  19,  1913. 

iEE  Eng.  Pat,  24,019  of  1913  ;    this  J.,  1915,  512. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Dyestuffs  containing  the  pyridine  ring.     Hani.^on 
See  IV. 

Temperature  coefficients  of  photochemical  action 
on  mixtures  of  chlorine  and  hydrogen  in  mono- 
chromatic light.    Padoa  and  Butironi.    See  VII. 


XXIII.— ANALYSIS. 

Acetates  ;     1  nadcauacy   of  basic  ferric   acetate   test 

Jor   .     L.    J.    Curt-man   and   B.    R.    Harris. 

"  J.  Anier.  Chem.  Soc,   1917,   39,  1315—1317. 

In  carrying  out  the  basic  ferric  acetate  test  for 
acetates,  a  definite  volume  of  a  standard  solution 
of  sodium  acetate  was  diluted  to  about  20  c.c. 
and  made  alkaline  to  phenolphthalein  with  1  %. 
caustic  soda  solution.  The  pink  coloration  was 
removed  with  1  :  10  hydrochloric  acid.  One  c.c. 
of  feme  chloride  solution  was  added,  the  solution 
diluted  to  50  c.c,  boiled  vigorously  for  2  minutes 
and  filtered  ;  a  reddish-brown  residue  indicates 
presence  of  acetates.  Parallel  experiments  in 
whi  h  the  final  dilution  was  made  to  200  c.c.  and 
varying  the  concentration  of  the  ferric  chloride 
solution,  i.e.,  5 — 25  mgrms.  Fe  per  c.c,  showed 
that  the  test  as  conducted  above  was  not  suffi- 
ciently sensitive,  that  excessive  dilution  was  not 
desirable,  and  that  increasing  amounts  of  iron 
tended  to  diminish  the  sensitiveness.  A  series 
of  experiments  in  presence  of  sodium  chloride  in 
solution  and  using  ferric  chloride  containing  hydro- 
chloric acid  in  varying  amounts  corroborated  the 
above  conchrsions.  Contrary  to  anticipation, 
the  test  did  not  furnish  even  a  rough  means  of 
estimating  the  amount  of  acetate  present, — J.H.P. 

Molybdenum     residues ;      Recovery     of .        "\  • 

Lenher  and  M.  P.  Schultz.     J.  Ind.  Eng.  Chem., 
1917,  9,  684 — 685. 

The  method  consists  in  the  precipitation  of 
molvbdenum  sulphide  by  means  of  hydrogen 
sulphide  from  a  solution  slightly  acid  with  nitric 
acid,  or  the  formation  of  a  sulphomolybdate 
solution  by  treating  the  alkaline  solution  of  the 
"  vellow  precipitate  "  with  hydrogen  sulphide 
and  acidifving  with  hydrochloric  acid  to  pre- 
cipitate the  molvbdenum  sulphide.  The  latter 
on  ignition  gives  Mo03  which  is  in  a  condition  to 
be  used  again.  The  waste  molybdate  liquors  arc 
usuallv  strongly  acid  with  nitric  acid  and  should 
either' be  largely  diluted  or  partially  neutralised 
with  sodium  iivdroxide  so  that  the  acidity 
is  between  0-1  and  0A%.  The  solution  is 
slightly  heated  and  hydrogen  sulphide  passed 
through.  The  supernatant  liquor  is  siphoned  oil, 
the  sulphide  washed  with  water,  collected,  dried, 
and  roasted.  When  much  iron  is  present  the 
washing  water  should  be  acidified  with  hydrochloric 
acid.  The  "  vellow  precipitate  "  may  be  dissolved 
in  sufficient  sodium  Iivdroxide  to  make  a  solution 
which  is  slightlv  alkaline  to  phenolphthalein  : 
anv  ferric  Iivdroxide  is  filtered  off.  The  f"Wate 
is  diluted  and  saturated  with  hydrogen  sulphide. 
Excess  of  dilute  hydrochloric  acid  is  added  aim 
the  molybdenum  sulphide  separated. — J.r.u- 

Granular    calcium     chloride    as    a    drying    agent. 
McPherson.     See  I. 

The  testing  of  lubricating  oils.     Moore  and  Richter. 
See  I I a. 
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Qualitative   spectrum   analysis   of   organic   dyestuffs 
by   Formdnek's  method.     Pokorny.     See   IV. 

Rapid  determination  of  strength  of  sulphuric   acid. 
Richmond  and  Merreywether.     Sec  VII. 

Electrolytic  evaluation  of  iron  sulphide.     Williams. 
See  VII. 

Rapid  determination   of  manganese  and  chromium 

m   metallurgical  products.     Travers.     See   X. 

Substitute  for  litmus  for  use  in  milk  cultures.     Clark 
and  Lubs.     See  XIX\. 


Determination   of  saccharin    in   foods. 
Sec    XIX  v.  ' 


Gnadinger. 


Rapid  method  of  determination  of  water-soluble 
arsenic  in  lead  arsenate.  Scholz and  Waldstein. 
SecXIXjs. 

Determination     of      theobromine.       Radford       and 
Brewer.     See  XX. 

Determination   of  succinic  acid.     Grey.     See  XX. 

Patents. 

Gas  filters  {for  gas  analysing  apparatus].  Aktie- 
bolaget  Ingeniorsfirma  F.  Egnell,  Stockholm. 
Eng.  Pat,  104.880,  Mar.  14.  1917.  (Appl.  No. 
3740  of  1917.)     Under  Int.  Conv.,  Mar.  2,  1910. 

The  pipe  leading  from  a  gas  conduit,  e.g.,  a  boiler 
flue,  to  a  gas  analysing  apparatus  projects  into 
the  gas  conduit  and  terminates  in  an  open  recep- 
tacle, preferably  funnel-shaped,  containing  suitable 
filtering  material  such  as  sand.  The  receptacle  is 
carried  by  a  protective  cylinder  enclosing  the  pipe. 

— W  F.  F. 

Gas-testing  apparatus.  H.  R.  Webster,  Horsforth. 
Yorks.  Eng.  Pat,  107.811,  July  12.  1910. 
(Appl.  No.  9798  of  1916.) 

In  a  gas-testing  apparatus  suitable  for  detecting 
and  indicating  the  presence  and  proportion  of 
carbon  dioxide  in  flue  gases  of  boiler  furnaces  or 
recovery  plants,  a  cartridge  of  chemical  absorbent 
is  supported  centrally  within  a  closed  porous 
cylinder  upon  a  bottom  closing  plate,  the  cylinder 
being  surrounded  by  filtering  material.  The  gas 
diffuses  into  the  cylinder  and  the  amount  absorbed 
is  measured  by  a  graduated  U-tube  pressure 
gauge.  In  a  modification,  the  porous  vessel  is 
enclosed  within  a  metal  casing,  the  gas  to  be 
tested  being  circulated  in  the  annular  space  between 
the  two  by  a  steam  injector.  In  this  case  the 
filtering  material  is  contained  in  a  separate  vessel 
through  which  the  gas  is  first  drawn,  and  the 
liquid  vacuum  gauge  tube  is  connected  with  the 
poious  vessel  and  with  a  closed  liquid  container 
below.  The  space  above  the  surface  of  the  liquid 
in  t liis  container  is  connected  by  a  pipe  to  the  gas 
space  outside  the  poious  vessel  so  as  to  equalise 
the  pressures.  In  another  modification  the  s|  ace 
within  the  porous  cylinder  is  closed  at  the  bottom 
by  an  elastic  diaphragm  which  actuates  an  indi- 
cator to  show  the  decrease  in  pressure  within  the 
cylinder.— W.  F.  F. 

Metals  and  other  solid  materials  :  Ayiplianccs  for 
ascertaining      the     hardness     of .      Rudge- 

Whitworth,  Ltd.,  and  J.  V.  Pugh,  Coventry. 
Eng.  Pat.  107,685,  Aug.  12,  1916.  (Appl.  No, 
11,396  of  1916.) 

In  a  device  for  testing  the  hardness  of  materials 


by  the  depth  of  the  indentation  in  the  material. 
d,  caused  by  the  predetermined  pressure  of  a 
hardened  ball,  the  ball  is  carried  at  the  end  of  a 
sliding  spindle,  /,  pressed  forward  by  a  spring,  a. 
The  spindle  is  provided  with  a  collar.   A.   which 


abuts  against  a  fixed  bush,  i,  through  which  the 
ball  projects  a  predetermined  distance.  The 
tension  of  the  spring  is  adjusted  by  the  -. 
cap,  /}.  and  when  the  resilient  resistance  of  the  I  all 
is  overcome,  any  further  pressure  is  taken  between 
the  bush,  i.  and  the  adjacent  area  of  the  ma 
under  test.— W.  F.  F. 

Apparatus  for  the  treatment  of  liquid  food  pi, 
Eng.  Pal.   107,778.     See  XIXa.   . 


Books  Received. 

Report  of  the  Committee  of  the  I'kivy  Couni  IL 
for    Scientific    and    Industrial    Researi  h 
1910-17.     [Cd.    8718.]     II. M. 
03  pages.      Price  3d 


for    the    Year 

Stationery  Office.  London. 
(See  page  951.) 


Fifty-third  Annual  Report  on   Alkali,   bti  . 
Works,  by  the  Chief  Inspector.     Pro< 

INGS  DURING  THE  YEAR   1910.       11. M.  Stal, 

Office,  London.     02  pages.     Price  Is.  6d. 

A  Study  of   the   Principal  Plantation 
Types  as   Found   in  the   Island  of   Hawaii 
By  P.  S.   Burgess.     Hawaiian  Sugar  Planters' 
Association,   Agricultural   and   Chemical   S 
Bulletin  No.   I.").      100  pages,  9x0  in. 

Changes    in    the    Pharmacopeia     and     tin: 
National   Formulary*.     I5y    M.    I     Wilbert. 
I'.S.  Hvgienic  Laboratory,  Bulletin  107.  Go 
ment    Printing  Office,  Washington.     '■'•'■»•  | 
9     6  in.     Pri<  e  30  cents. 

A  DIGEST  of  the  changes  and  requirements  includi  '1 
in  the  Pharmacopoeia  of  the  United  States 
I  lecennial  Revision)  and  is  the  National  Formularj 
(Fourth  Edition),  with  references  to  the  titles  not 
continued  from  the  preceding  editions. 
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Official  Notices. 


IMPORT  RESTRICTIONS. 

The  following  Rulings  and  Decisions  (Notification 
No.  13)  respecting  prohibitions  of  importation 
have  been  arrived  at  by  the  Department  of 
Import  Restrictions  : — 

Prohibited.  "  Bludtan  "  powder  extract  (chest- 
nut extract).  Blue  powder.  Cadmium.  Cellu- 
lose acetate  film  scrap.  Chromel  resistance  wire. 
Congo  copal.  Distilled  waters.  Manila  copal. 
Nickel-chrome  ribbons.  Jasmin  oil.  Perfumed 
spirit.  Phosphor  bronze  sheets.  Quartz,  fine  and 
rough.  Reclaimed  rubber.  Rubber  scrap  or 
waste.  Selenium.  Soap,  hand  cleanser,  or  pumice. 
Sodium  selenite.  Neutral  spirit.  Non-alcoholic 
■wine. 

Not  prohibited.  Acetone,  chlorsulphonic  acid. 
V  Alumen  of  chrome."  Aluminium  flake.  Amyl 
acetate.  Antimony  regulus.  Ardolite.  Arkansas 
powder  (for  polishing).  Arsenate  of  lead.  Balata, 
raw.  Balsam,  Canada.  Balsam.  Copaiba.  Barium 
hydrate.  Benzyl  benzoate.  Bog  ore.  "  Boro- 
carbone."  Boron-copper  alloys.  "  Bromo  acid." 
Camphor,  Formosa.  Carbon  tetrachloride.  Cellu- 
lose acetate.  Chinese  wood  od.  Citron  essence. 
Civet.  Cocaoline.  Colluputin.  Copal  varnish, 
not  containing  spirit.  Copra.  Copra  meal.  Cream 
of  tartar.  Cutch  cake.  Dyes  : — Erythrosine, 
Methyl  violet,  Paraphenylenediamine.  Ebonite 
containing  less  than  50  %  rubber.  Elastic  bitumen 
or  "  Elaterite."  Ozone  generators,  compltte. 
Ferment  "  D."  Furnaces,  electric,  complete.  Fusel 
oil.  Gelatin  emulsion,  used  in  making  photo- 
graphic paper.  Glass  cotton,  Glucose.  Glycerin 
substitute  (mainly  glucose).  Glycerophosphates. 
Grape  juice,  unfermented  and  non-alcoholic. 
Graphite  paste.  Gum  Damar.  Hematine  (paste 
and  solid).  Hydrate  of  alumina.  Indigo.  Ink 
paste.  Kamanga  od.  "  Kromoid  "  wax  for  tan- 
ners. Lead  acetate.  Lime  juice,  raw.  Liquorice 
juice  in  blocks,  mass  and  sticks,  containing  no 
added  sugar.  Litho  red  (Aniline  dye).  Maltose, 
made  from  rice.  Mangrove  bark.  "  Mercury 
gas."  Metol.  Mimosa  bark.  Moellon.  Molasses. 
Myrabolams.  Nitrate  of  soda.  Oils  : — Bean, 
chaulmoogra,  Chinese  wood,  cod,  fish,  mixed  fish, 
herring,  kamanga,  kernel,  olive,  peanut, 
salad,  sardine,  shark.  "  Paxolin  "  insulating 
material.  Peanut  butter  or  paste.  Petroleum 
jelly,  vaseline.  Phthalic  anhydride.  Pitch,  petr- 
oleum. Pitch,  vegetable.  Pituitary  glands  of 
animals.  Platinum  lustre,  liquid.  Potassium  brom- 
ide. Protoxide  of  sodium.  Pyrometers.  "  Ray- 
lux  "  (chemical  decoloriser).  Red  gum  accroides 
or  yacca  gum.  Rock  crystal.  Rosin.  Salicylic 
acid.  Salol.  Soda  ash.  Soldering  flux.  Soya 
cake.  Starch,  potato  and  sweet  potato.  Sugar 
syrup,  cane,  as  molasses.  Sulphate  of  alumina. 
Sumac,  dried  leaves  for  tanning.  Tar.  vegetable. 
Tetrachloride  of  titanium  (liquid).  "  Thiol  "  (tar 
product).  Tungsten.  Turmeric.  Vapo-cresolene. 
Vulcanite,  containing  less  than  50%  of  rubber. 
Zinc  powder.      Zirconia. 

General  licence.  Abrasive  cloths.  Electrodes. 
Filter  candles  and  filter  cylinders  for  water. 
Manufactures  of  gummite.  Medicinal  prepara- 
tions containing  sugar.     Rennet,  dry  and  extracts. 


PATENTS,    TRADE    MARKS    AND    DESIGNS. 
FEES. 

A  Licence  was  granted  by  the  Board  of  Trade   j 
on    7th    December,    1915,    permitting    in    certain 


circumstances  the  payment  of  fees  and  agents' 
charges  and  expenses  in  respect  of  patents,  trade 
marks  and  designs,  payable  in  an  enemy  country 
or  on  behalf  of  an  enemy. 

The  Board,  under  date  Sept.  5,  1917,  has 
amended  this  Licence  as  follows  : — 

(a)  The  words  "  person  "  or  "  persons  "  respec- 
tively wherever  they  occur  in  Clauses  1  and  2 
thereof  shall  mean  a  person  or  persons  being  of 
British,  Allied  or  Neutral  nationality  ; 

(b)  In  Clause  1  (b)  and  2  (6)  of  the  Licence 
there  shall  be  added  immediately  after  the  words 
"  His  Majesty's  Dominions  "  wherever  they  occur, 
the  words  "or  of  Allied  territory  not  in  hostile 
occupation." 

The  following  provisos  are  added  : — ■ 
Provided  always  that  as  regards  payments  on 
behalf  of  an  enemy  under  Clause  2  of  the  said 
Licence  as  amended  hereby,  the  same  may  only 
be  made  by  the  person  making  the  same,  out  of 
moneys  (a)  remitted  by  or  on  behalf  of  such 
enemy,  or  (6)  held  for  or  on  account  of  such 
enemy,  and  subject  to  the  provisions  of  the  next 
paragraph,  nothing  in  the  said  Licence  or  herein 
shall  permit  any  payments  to  be  made  on  behalf 
of  an  enemy  by  way  of  gift  or  by  way  of  advance- 
ment or  loan  to  or  on  account  of  such  enemy  ; 

Provided  also  that  nothing  herein  contained 
shall  prevent  persons  of  British,  Allied,  or  Neutral 
nationality  residing,  carrying  on  business  or  being 
in  the  United  Kingdom  who  have  an  interest  in 
or  under  a  patent  or  design  belonging  in  whole  or 
in  part  to  an  enemy  from  paying  out  of  their 
own  moneys  fees  payable  in  the  United  Kingdom 
for  obtaining  the  renewal  of  such  patent  or  for 
obtaining  the  renewal  of  the  registration  of  such 
design  or  from  paying  agents  in  the  United  Kingdom 
(including  themselves)  their  charges  and  expenses 
(if  any)  in  relation  to  such  matters. 


DEALINGS  IN  LEAD  AND  LEAD  COMPOUNDS. 

The  Minister  of  Munitions  has  made  an  Order, 
dated  1st  September,  whereby  : — 

1.  He  takes  possession  as  from  1st  September, 
until  further  notice,  of  all  pig  lead,  whether  virgin 
or  remelted,  old  and  scrap  lead  and  lead  residues, 
now  or  hereafter  situated  in  the  United  Kingdom, 
subject  to  the  following  exceptions  : — [a)  All  such 
lead  as  may  be  in  the  possession  of  or  due  under 
an  existing  lawful  contract  in  writing  for  future 
delivery  to  a  manufacturer  for  use  in  such  manu- 
facturer's own  works  ;  (6)  all  such  lead  as  may  be 
specially  excepted  under  the  written  authority  of 
the  Minister  of  Munitions.  The  lead  of  which 
possession  is  taken  will,  until  further  notice,  be 
paid  for  by  the  Minister  of  Munitions  on  delivery  : 
as  to  virgin  pig  lead  at  the  prices  specified  in  the 
Schedule  below  ;  and  as  to  remelted,  old  and  scrap 
lead  and  lead  residues,  upon  terms  which  will  be 
communicated  in  due  course  to  the  various  owners. 

2.  If  any  person  having  control  of  any  lead  of 
which  possession  has  been  taken  under  Clause  1, 
without  the  consent  of  the  Minister  of  Munitions 
sells,  removes  or  secretos  it,  or  deals  with  it  in 
any  way  contrary  to  any  conditions  imposed  in 
any  licence  or  permit  that  may  be  granted  in 
respect  thereof,  he  will  be  guilty  of  an  offence 
against  the  Defence  of  the  Realm  Regulations. 

3.  All  existing  licences  issued  by  or  on  behalf 
of  the  Minister  of  Munitions  for  dealing  in  any 
remelted,  old  or  scrap  lead  or  lead  residues  are 
cancelled. 

4.  No  person  shall,  as  from  1st  September,  until 
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further  notice,  purchase]  Bell,  offer  to  purchase  or 
sell;  or.  except  for  the  purpose  ol  carrying  out  a 
contract  in  writing  existing  prior  to  6th  April  for 
the  sale  or  purchase  of  white  lead,  lead  oxides, 
lead  manufactures,  lead  alloys  or  lead  compounds 
of  any  kind,  or  a  contract  in  writing  existing  prior 
to  2nd  February  for  the  sale  or  purchase  of  any 
Other  kind  of  lead,  enter  into  any  transaction  or 
negotiation  in  relation  to  the  sale  01  purchase  of 
lead  situated  outside  the    United   Kingdom,  except 

under  and  in  accordance  with  the  terms  of  a  licence 
issued  under  the  authority  of  the  .Minister  of 
.Munitions. 

."..  Xo  person  shall  as  from  1st  September,  until 
further  notice,  offer  to  purchase,  purchase  or  take 
delivery  of  any  lead  situated  in  the  V  nited  Kingdom 
except  under  and  in  accordance  with  the  terms  of 
a  licence  issued  under  the  authority  of  the  Minister 
of  Munitions,  or  offer  to  sell.  sell,  supply  or  deliver 
any  such  lead  t<>  any  person  other  than  the  holder 
of  such  a  licence,  and  in  accordance  with  the  terms 

thereof,  provided  that  no  such  licence  shall  lie 
required  in  tin-  case  of  any  offer  to  sell  or  purchase, 
sale,  purchase,  or  delivery  of  such  lead  : — (a)  For 
the  ) impose  of  a  contract  or  order  for  the  time 
1 1. -iiii.'  in  existence,  certified  to  lie  within  Class 
"  A  in  the  Order  of  the  .Minister  of  .Munitions 
as  to  priority,  dated  8th  March,  1917,  and  made 
in  substitution  for  Circular  L.  US.  or  certified  by 
or  on  behalf  of  the  Minister  of  Munitions  to  be 
within  Class  "  B  "  of  the  said  Order.  (6)  For  the 
purpose  of  necessary  repairs  or  renewals  requiring 
immediate  execution  and  for  which  no  other 
metal  can  he  substituted,  and  requiring  for  the 
■  nt  in-  carrying  out  thereof  the  use  of  not  exceeding 
!  rut.  of  sheet  lead  or  lead  pipe  and  not  exceeding 
28  lb.  of  solder  and  no  other  lead,  and  in  respect 
of  which  repairs  or  renewals  the  purchaser  shall 
have  given  to  the  seller  at  or  before  the  time  of 
purchase  a  declaration  in  writing  specifying  the 
nature  of  the  work  for  which  the  same  is  required, 
and  the  place  where  the  same  is  to  be  carried  out, 
and  that  the  lead  purchased  is  for  the  purpose 
mentioned  in  this  sub-clause  and  for  no  other 
purpose. 

(i.  Xo  purchase  or  sale  of  lead  situated  in  the 
United  Kingdom,  or  offer  to  purchase  or  sell  any 
such  lead,  whether  such  purchase,  sale,  or  offer  is 
or  is  not  under  any  licence  issued  under  the 
authority  of  the  .Minister  of  Munitions,  shall,  in  the 
case  of  any  class  of  lead  specified  in  the  Schedule 
below,  until  further  notice,  be  at  a  price  exceeding 
the  price  set  opposite  the  same  in  the  said  Schedule. 

7.  Xo  person  shall  as  from  1st  September,  until 
further  notice,  use  any  lead  for  the  purpose  of 
any  manufacture  or  work  except  : — (a)  For  the 
purpose  of  a  contract  or  order  for  the  time  being 
in  existence  certified  to  he  within  class  "  A  "  of 
t  he  t  Irder  of  the  .Minister  of  Munitions  as  to  priority 
dated  8th  March.  1917.  and  made  in  substitution 
for  Circular  L.  33,  or  certified  by  or  on  behalf  of 
the  Minister  of  Munitions  to  lie  within  Class  "  B  " 
c if  t  he  said  Older.  (6)  For  the  purpose  of  necessary 
repairs  or  renewals  requiring  immediate  execution, 
and  requiring  for  (lie  entire  carrying  out  thereof 
the  use  of  not.  exceeding  1  cwt.  of  sheet  lead  or 
lead  pipe,  and  not  exceeding  28  Hi.  of  solder  and 
no  other  lead,  (c)  For  the  purpose  of  type-casting 
from  lie  tal  already  in  the  form  of  type  on  the  2nd 
February,  1917,  or  from  lead  purchased  for  that 
purpose  prior  to  that  date.  t,lt  Under  and  in 
accordance  with  tiie  terms  of  a  licence  issued  under 
the  authority  of  the  Minister  of  -Munitions. 

s.  All  pei-sons  shall,  within  seven  days  from  the 
first  day  of  each  month,  send  in  monthly  returns 
of: — (n)  All  lead  held  by  thi  m  in  stock  or  other- 
wise   under    their   control    on    the    last     da>     of    the 

preceding  I it  h.  t  In-  lead  actually  in  stock  to  he 

Shown  separately.  (6)  All  lead  purchased  or  -old 
by  them  for  future  delivery  and  not   yet  delivered 


on  such  last  day.  (c)  All  lead  delivered  to  them 
during  the  preceding  month,  (d)  All  contracts  or 
orders  existing  on  the  last  day  of,  or  entered  into 
during,  the  preceding  month  requiring  for  their 
execution  I  he  use  of  lead  for  any  purpose,  specifying 
the  amounts  of  lead  required  monthly  for  the 
purposes  of  such  contracts  or  orders,  and  dis- 
tinguishing between  the  amounts  required  for 
work  certified  to  he  within  Class  "  A  "  in  the  -  ,,i! 
Order  of  Mb  March,  and  the  amounts  required  for 
other  purposes,  or  certified  by  or  on  behalf  of  the 
Minister  of  Munitions  to  he  within  Class  "  1;  "  oj 
the  said  Order.  Xo  return  is  required  from  Bar] 
person  whose  total  stock  of  lead  in  hand  and  on 
order  for  future  delivery  to  him  has  not  at  any 
time  during  the  preceding  month  exceeded  1   cwt 

Returns  shall  as  regards  remelted,  old  anil 
lead  and  lead  residues,  he  sent  in  to  the  Director 
of  Materials.  AM2  BS  Hotel  Victoria,  Northumber- 
land Avenue.  London.  VV.C.2,  and  as  regards  all 
other  kinds  of  lead,  to  the  1  line  tor  of  Materials, 
AM2  E  Hotel  Victoria.  Northumberland  Avenue, 
London.  W.C.2. 

Si.  For  the  purpose  of  this  Order  the  expression 
"  lead  "'  shall  mean  pig  lead,  whether  virgin  or 
remelted.  sheet  lead,  lead  pipe,  and  old  and  scrap 
lead,  lead  residues,  white  lead,  whether  dry.  in  oil, 
or  prepared  for  use.  lead  oxides,  lead  manufael 
lead  alloys  and  lead  compounds  of  every  kind,  or 
any  of  them. 

10.  All  communications  on  the  subject  of  re- 
melted, old  or  scrap  lead  or  lead  residues  shall  be 
addressed  to  the  Director  of  Materials,  AM 2  FS 
Hotel  Victoria.  Northumberland  Avenue.  London, 
W.C.2.  and  marked  "  Scrap  l.ead." 

All  applications   for  licences   to   pun  has. 
other   than   remelted.    old   or   scrap   lead   or   lead 
residues,  shall  he  made  to  the  Director  of  Materials, 
AM2   E,  Hotel  Victoria,  Northumberland  Avenue. 
London.    W.C.2,   and   marked    "  Lead   Licence  "  ; 
and   all   applications   to   use   lead   other   than    I 
melted,  old  or  scrap  lead  or  lead  residues  shall  In- 
made  to  the  Controller.  The  Priority  Departmi 
1,  Caxton  Street.   Westminster.  S.W.l. 

11.  The    Order   of    the    Minister    of    Munitions; 
dated  ftth  April,  1917  (this  J..  1917,  408).  relating 
to    certain    classes    of    lead    is    cancelled,    except 
clause  8  thereof,   but  such   cancellation  shall  not 
affect  the  previous  operation  of  that  Order  or  the 
validity   of   any  action   taken   thereunder,   or 
liability  to  any  penalty  or  punishment  in  resp 
of  any  contravention  or  failure  to  comply  wit  h 
same  prior  to  its  cancellation,  or  am    proceeding 
or  remedy  in  respect  of  such  penalty  or  punish m 

Schedule.     Maximum  prices. 

Virgin  pig  lead,  £29  per  ton  c.i.f.  ;  £30  per  ' 
ex  store  or  e\  refiners'  works.  Manufact  urea  lead— ^ 
Sheet  lead.  £39  10s.  per  ton.  lead  pipe,  tin  per  urn. 
delivered  I'nited  Kingdom,  less  21",,  monthly 
account,  the  usual  trade  extras  and  allowam  ee  to 
apply.  The  rate  of  exchange  between  rheini 
houses  and  manufacturers  of  chemical  shei  I  l< 
lor  the  old  had  in  pig  lead  shape,  to  be  £8  pel  ' 

net  for  si (  had.  and  £8  10s.  per  ton  net  for  lead 

pipe,   the  manufacturer  paying  cost   of  delivi 
Ih.     old    lead:    the    sheet    lead    or    lead    pipe 
delivered      I'nited     Kingdom.      The     usual     trade 
e\t las  in  apply. 

Lrad  compounds.  Dry  white  lead.  £46  pet  ion. 
less  ■">",,  monthly  account  delivered  United  King- 
dom.     The    usual    trade   extras   and    alio  wan 

apply.     White  lead  in  oil.  £.">:!  per  ton  lee 
monthly  account  for  deliveries  in  packages  ol 

and  over,  and  £55,  less  .">",,  monthly  account  for 

lots  of  less  than  5  cwt.      While   had   in   pa. 
less  than  5  cut.  to  he  charged  al    the  etisto 
trade   extra    for   packing.      These   prices  for   uliite 
lead  in  oil  ate  based  on  a  price  ol  t'"t>  per  Ion  as 
the   spot    price   for   law  linseed   oil   in   barrels.      If 
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the  average  daily  spot  price  of  raw  linseed  oil 
during  the  preceding  month  rises  or  falls  by 
multiples  of  £6,  then  the  above  maximum  price 
of  white  lead  in  oil  shall  rise  or  fall  by  10s.  per  ton 
for  every  £6  per  ton  rise  or  fall  in  the  price  of 
linseed  oil.  Red  lead  and  litharge,  £42  per  ton. 
ie<-  2  \  %  monthly  account  in  5  owt.  casks  delivered 
United  Kingdom.  The  usual  trade  extras  and 
allowances  to  apply. 


RESTRICTIONS    ON    USE    OF    FLOUR    FOR 
CERTAIN     I'URI'OSKS. 

The  Food  Controller  has.  under  Article  10  of 
the  Flour  and  Bread  (Prices)  Order.  1917.  deter- 
mined that  the  following  are  purposes  for  which  a 
person  shall  not.  after  the  15th  September.  1917, 
take  delivery  of  any  flour  except  under  and  in 
accordance  with  the  terms  of  a  licence  granted  to 
him  by  or  under  the  authority  of  the  Food  Con- 
troller : — Cake  mixtures,  baking  powders,  egg 
powders,  blancmange  powders,  custard  powders, 
Italian  pastes,  soup  squares  or  pastes,  macaroni, 
spaghetti,  sweet  manufacture,  chocolate  and  cocoa 
powders,  infants'  and  invalids'  foods,  mustard, 
spices,  condiments,  and  all  such  preparations. 
The  effect  of  this  decision  is  to  put  the  use  of  flour 
for  the  purposes  named  on  the  same  footing  as  the 
use  of  flour  for  wholesale  biscuit  manufacture, 
industrial  purposes,  ships'  stores,  etc.,  and  any 
person  desiring  to  use  flour  for  the  purposes 
named  must  apply  to  the  Ministry  of  Food  (Flour 
and  Bread  Section).  Palace  Chambers,  West- 
minster, London.  S.W.I,  for  a  licence  which,  if 
granted,  will  be  issued  on  pavinent  of  the  sum  of 
18s.  per  280  lb. 


CENSUS   OF  STOCKS   OF   OILS,    FATS,   Etc., 
IN  FRANCE. 

A  French  Presidential  Decree,  dated  4th 
September,  is  to  the  effect  that  all  producers, 
owners,  holders,  or  any  one  having  charge  of 
stocks  exceeding  1000  kilos,  (about  2205  lb.)  of 
oleaginous  seeds  and  fruits  of  all  kinds  ;  vegetable 
or  animal  fats  and  oils,  pure  or  mixed  ;  fatty 
acids  ;  glycerin  and  liquids  containing  glycerin 
("  eaux  glycexineuses  ")  ;  soap  and  candles  :  shall 
before  the  1st  October  next  make  a  declaration  of 
their  holding  of  any  of  the  foregoing  articles  on 
midnight  of  15th  September. 


FRENCH  COMMITTEE  TO  CONTROL 
CHEMICAL,  PHARMACEUTICAL  AND 
PHOTOGRAPHIC  PRODUCTS.  COLOURS. 
PERFUMES,  Etc. 

A  French  Presidential  Decree,  dated  the  27th 
August,  appoints  a  Committee  to  examine  questions 
relating  to  the  trade  in,  and  industrial  use  of, 
ibemical  products,  colouring  materials,  pharma- 
ceutical products,  photographic  products,  per- 
fumes, etc.  The  Committee,  which  will  be  known 
as  "  Le  ('omit i'  des  Produits  Chimiques."  will 
ascertain,  co-ordinate,  and  control  the  requirements 
of  the  State  and  of  the  public,  and  the  means  of 
meeting  those  requirements,  and  its  functions 
include  questions  of  priority  in  regard  to  purchase. 
transport,  and  manufacture,  and  of  the  import 
and  export  of  the  goods  in  question,  and  accumu- 
lations of  stocks.  In  the  case  of  goods  included  in 
tin-  lists  contained  in  Decrees  to  be  issued  by  the 
Minister  of  Commerce,  the  functions,  in  regard  to 
import  prohibitions,  conferred  by  Article  3  of  the 
Decree  of  the  22nd  March  on  the  "( 'omit  e  desl  ^roga- 
tions a\ix  Prohibitions  d'Entree  "  are  permanently 


delegated  to  the  "  Comite  des  Produits  Chimiques.'' 
This  Committee  is  also  empowered  to  advise  on 
applications  for  export  licences  submitted  to  the 
"  Commission  des  Derogations  aux  Prohibitions 
d'Exportation."      (See  also  this  J..  i!>16,  1247.) 


Annual  Meeting. 


Paper  read  on  Thursday,  July  19th,  19U 

PROF.    HENRY    LOC1S    IX    THE    CHAIR. 


CONSTRUCTIONAL     STEELS     AND     THEIR 
HEAT  TREATMENT. 

BY    FRED.    C.    A.    H.    LANTSBERRY,    M.SC. 

For  the  purposes  of  this  paper  steels  are  to  be 
regarded  essentially  as  alloys  of  carbon  with  iron. 
In  the  processes  of  manufacture  silicon  and  man- 
ganese are  added  for  well-known  reasons  ;  the 
amount  of  the  former  element  added  in  this  way 
seldom  exceeds  0  15%,  while  that  of  the  latter 
usually  runs  from  0-2  to  0-6%. 

Alloy  steels  are  simply  steels  to  which  other 
elements  or  an  excess  of  silicon  and  manganese 
have  been  added  lor  some  specific  reason.  Until 
about  twenty  years  ago  alloy  steels  were  practi- 
cally never  used  except  for  some  highly  special 
engineering  work.  The  introduction  of  high  speed 
engines,  however,  brought  about  the  setting  up 
of  stresses,  simple  and  compound,  dynamic  and 
static,  which  the  plain  steels,  in  their  conditions 
as  then  known,  were  incapable  of  withstanding. 
Resort  was  then  made  to  the  addition  of  various 
alloying  elements  to  the  steels  with  the  object 
of  improving  their  mechanical  properties.  Im- 
provements in  electrical  machinery  and  new 
appliances  demanded  the  improvement  of  magnet 
steels.  Further,  the  introduction  of  harder  steels 
increased  machining  difficulties  and  consequent 
improvements  were  necessitated  in  cutting  tools. 
At  the  present  time  the  following  elements  are 
added  to  steels  for  some  purpose  or  other  : — 
Chromium,  tungsten,  nickel,  silicon,  manganese, 
vanadium,  molybdenum,   cobalt,  titanium. 

When  originally  introduced,  alloy  steels  owed 
their  merit  to  superior  mechanical  properties  in 
their  manufactured  state.  The  superiority  of 
mechanical  properties  was  often  more  imaginary 
than  real.  It  was  soon  discovered  that  by  heat 
treating  these  steels,  still  further  improvements 
in  their  mechanical  properties  could  be  effected, 
and  it  became  apparent  to  metallurgists  that  the 
full  value  of  the  alloying  element  was  bnlj  obtained 
after  some  process  of  heat  treatment.  This 
knowledge  has  only  been  made  use  of  to  any  extent 
within  the  last  few  years,  and  even  at  the  present 
time  much  alloy  steel  is  used  in  its  crude  state 
when  the  cheaper  plain  steel  will  serve  equally 
well. 

Here  it  might  be  of  advantage  to  give  a  few 
definitions  : — 

Annealing  consists  in  heating  a  steel  to  a  tem- 
perature above  the  critical  range  and  allowing 
it  to  cool  slowly  through  this  range. 

Hardening  implies  very  rapid  cooling  from 
temperatures  above  the  critical  range. 

Tempering  consists  in  heating  a  hard*  ned  steel 
to  some  temperature  below  the  carbon  change 
point,  known  to  metallurgists  as  Acl. 

Heal  treatment  consists  of  a  combination  of  the 
two  latter  processes. 

The  simple  steels  used  for  constructional  purposes 
contain  anything  from  01  to  0-75°o  carbon.  In 
the  annealed  state  their  mechanical  properties  are 
to  all  intents  and  purposes  rectilinear  functions 
of  the  carbon  content  and  arc  included  within  the 
limits  :— Yield    stress,    1  fc> — 45    tons    per   sq.    in.  ; 
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ultimate  stress,  20 — 65  tons  per  sq.  in.  ;  contract- 
tion,  70 — 30  °0.  The  elongation  is  so  largely  a 
function  of  the  shape  and  relative  dimensions  of 
the  test  piece  that  no  useful  purpose  is  obtained 
by  quoting  it. 

Alloy  steels  for  structural  purposes  are  divided 
up  as  follows  : — Nickel  steels,  nickel  chrome  steels, 
chrome  vanadium  steels,  manganese  steels. 

Nickel  steels  may  be  divided  into  two  classes  : — 
(1)  Low  carbon  steels  with  01  to  0-15% C.  (2) 
Medium  carbon  steels  with  0-3  to  0-6%  C  The 
usual  content  of  nickel  is  3  to  4  %,  but  in  the  case  of 
the  mild  steels  the  nickel  is  sometimes  made  as 
high  as  ti-5%  Some  makers  produce  nickel  steels 
with  a  content  as  low  as  10%,  but  it  is  very  doubt- 
ful if  steels  containing  below  25%  of  nickel 
possess  any  advantages  over  ordinary  carbon  steels. 

Low  carbon  nickel  steels  are  invariably  used  for 
ease-hardening  purposes.  Their  treatment  con- 
sists in  heating  to  temperatures  in  the  region  of 
900  ('.  in  some  carbonising  mixture  for  a  period 
of  time  depending  on  the  depth  of  case  required 
and  the  size.  The  articles  are  re-heated  to  900°  C, 
quenched,  and  again  re-heated  to  780°  C,  and 
quenched  in  water  or  oil  according  to  the  degree 
of  hardness  required  in  the  case.  The  reason  for 
this  twofold  quenching  is  that  in  a  case-hardening 
material  we  have  to  deal  with  a  composite  bar- 
After  treatment  the  core  of  the  steel  has  a  yield 
stress  of  about  55  tons  per  sq.  in.  and  an  ultimate 
stress  of  75  tons  per  sq.  in.,  with  a  reduction  of  area 
of  55%,  compared  with  25  tons.  33  tons,  and  65% 
respectively  in  the  untreated  condition. 

Medium  carbon  nickel  steels  are  very  largely- 
used  in  constructional  engineering.  Their  method 
of  treatment  consists  in  heating  to  800°  C.  and 
quenching  in  oil,  followed  by  re-heating  to  a  tempera- 
ture not  exceeding  725°  C,  according  to  the  particu- 
lar mechanical  properties  required.  In  the  normal 
state  an  average  steel  will  have  the  properties  : — 
Yield  stress,  28  tons  per  sq.  in.  ;  ultimate  stress, 
45  tons  per  sq.  in.  ;  contraction,  40%.  By  heat 
treating  these  properties  can  be  varied  within  the 
limits  : — Yield  stress  28  to  100  tons  per  sq.  in.  ; 
ultimate  stress,  50  to  100  tons  per  sq.  in.  ;  contrac- 
tion 60  to  40%. 

Simple  chromium  steels  are  seldom  used  ; 
chromium  is  usually  added  in  conjunction  with 
either  nickel  or  vanadium. 

Chrome  nickel  steels  may  be  divided  into  two 
classes: — (1)  Steels  requiring  quenching  to  attain 
hardness.      (2)  Air-hardening    steels. 

The  first  class  contains  C,  0-3  to  0-45%;  Cr,  0-5 
to  15  %  :  Ni,  1  0  to  3-0  %.  This  steel  is  treated  by 
oil  quenching  from  800°  C.  and  tempered  according 
to  the  mechanical  properties  required.  These 
can  be  varied  between  the  following  limits  : — 
Yield  stress,  35  to  125  tons  per  sq.  in.;  ultimate 
stress.  50  to  130  tons  persq.  in.  ;  contraction,  80  to 
0%.  It  will  be  seen  that  the  variations  which  can 
be  obtained  in  the  mechanical  properties  of  these 
steels  are  enormous  and  this  fact  should  make 
them  the  most  widely  used  of  the  alloy  steels. 
Unfortunately,  however,  they  are  not  at  all  amen- 
able to  machining  operations  under  the  conditions 
now  in  vogue. 

Air-hardening  steels  contain  (',  0-25  to  0-35%; 
Cr,  tip  to  015%;  Ni,  5-5  to  3-5%.  They  are 
treated  by  heating  to  800°  ('.  and  allowing  to  cool 
in  the  air  So  treated  a  well-known  air-hardening 
steel  has  the  mechanical  properties  : — Yield  stress, 
85  tons  per  sq.  in.  ;  ultimate  stress,  116  tons  per 
sq.  in.  ;  contraction.  45",,.  These  properties  can 
be  further  varied  by  tempering.  Experience  lias 
shown  that  better  and  more  uniform  results  can  be 
obtained  by  oil-quenehing  and  tempering,  but  the 
advantage  of  air-hardening  lies  in  the  avoidance 
of  the  distortion  which  invariably  occurs  during 
quenching  operations. 

Chrome-vanadium  steels  are  used  containing  (', 
0-3  to  0-6 % ;  Cr,  0-5  to  1-5 % ;  V,  up  to  0-3  %.    These 


steels  are  used  very  largely  in  America  but  to 
nothing  like  the  same  extent  in  other  parts  of  tho 
world.  Their  heat -treatment  consists  in  quenching 
from  ,S00"  C.  followed  by  tempering  according  to 
mechanical  requirements.  The  variations  in 
properties  which  can  be  obtained  are: — Yield  stress, 
35  to  100  tons  per  sq.  in.  ;  ultimate  stress,  45  to 
120  tons  per  sq.  in.  ;  contraction,  70  to  25  %.  These 
steels  possess  the  great  advantage  of  machining 
fairly  readily. 

Manganese  steels  have  been  exhaustively  dealt 
with  in  the  numerous  researches  of  Sir  Robert. 
Hadfield  and  his  collaborators.  They  present 
great  difficulties  in  machining  and  are  only  used 
for  highly  special  purposes. 

It  is  evident  from  this  brief  review  that  the  mech- 
anical properties  of  alloy  steels  can  be  varied 
within  wide  limits  by  heat-treatment  and  the 
question  "  how  do  plain  carbon  steels  respond  to 
heat-treatment  ?  "  naturally  arises. 

By-  oil-quenching  and  tempering  the  mechanical 
properties  of  a  0-5%  carbon  steel  can  lie  varied 
between  the  limits : — Yield  stress,  25 — 87  tons  per 
sq.  in.  ;    ultimate  stress,  40 — 102  tons  per  sq.  in.  ; 

contraction,    50 — 0%.     Similarly    the    prop 

of  a  0-75%  carbon  steel  can  be  varied  as  follows  : — 
Yield  stress.  15 — 100  tons  per  sq.  in.  :  ultimate 
stress,  65 — 120  tons  per  sq.  in.  :  contraction,  15 — 
0%.  It  is  obvious,  therefore,  that  the  mechanical 
properties  of  ordinary  carbon  steels  ran  be  vastly 
improved  by  heat-treatment  so  that  they  could 
be  made  suitable  for  purposes  for  which  alloy 
steels  are  used  at  present.  In  this  note,  however. 
only  static  tests  have  been  dealt  with,  and  il  is  in 
resistance  to  dynamic  stresses  that  alloy  steels 
show  up  to  the  greatest  advantage.  Some  notion 
of  the  way  in  which  a  steel  will  behave  under 
shock  can  be  obtained  from  the  value  of  the  reduc- 
tion of  area  given  in  the  ordinary  tensile 
Generally-  speaking,  the  higher  the  contraction 
the  greater  will  lie  the  resistance  to  shock.  It  will 
be  noticed  from  the  examples  given  above  that 
for  equal  yield  and  ultimate  stress  an  alloy  steel 
will  always  have  a  greater  reduction  of  area  than 
the  corresponding  plain  cai  bon  steeL 


London  Section. 


Meeting  held  at  Burlington  House.   Monday,   April 
2nd,    1917. 


BY   Mli.    A.    U.    LING    IX    THK    CHAIR. 


THE  ACTION  OF  NITRIC  ACID  ON  CASTOR 
OIL. 

BY   R.    BRIGIITMAX,    M.SC,    A.I.C. 

Nitrated  castor  oil  is  briefly-  mentioned  by 
.1.  Lewkowitsch  in  his  treatise  on  "  Oils.  Fats,  ami 
Waxes,"  Vol.  III.,  p.  194,  and  its  properties  and 
industrial  applications  have  been  dealt  with  in  a 
paper  by  W.  P.  Reid  (this  J.,  1899,  972).  No 
account,  however,  is  given,  either  of  the  nature  of 
the  nitration,  or  of  the  chemical  character  ol  the 
nitrated  oil,  although  Reid  suggested  that  in  the 
nitration  the  glyeerido  was  split   up,  and  that  the 

glycerol  was  then  decomposed,  but   he  admitted 

that  he  was  not  sure  what  followed.  The  following 
research  was  carried  out  in  order  to  throw  light 
on  these  two  points — the  process  of  nitration  and 
the  chemical   nature   of   the   nitration   product. 

Lewkowitsch  stated  thai  nitrated  castor  oil 
could  he  obtained  by  treating  castor  oil  with  a 
mixture  of  nitric  and  sulphuric  acids,  exactly  as 
in  the  nitration  of  glycerin.  The  reaction,  how- 
ever, is  a  very  violent  one,  and  the  produ*  t  itself 
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appeared  liable  to  spontaneous  decomposition  on  a 
slight  rise  of  temperature.  Several  attempts 
were  made  to  effect  the  nitration  with  a  mixture 
of  nitric  and  sulphuric  acids.  Various  proportions 
of  the  acids  were  used,  and  the  oil  was  added  in 
small  quantities  to  the  well-cooled  acid  mixture. 
Even  with  the  most  rigorous  cooling,  both  of  the 
oil  itself  and  of  the  acid  mixture,  the  reaction  always 
sooner  or  later  became  extremely  violent  and  a 
<  barred  mass  was  left.  This  was  the  case  even 
when  the  nitrating  mixture  was  cooled  in  a  freezing 
mixture  of  snow  and  salt  and  the  whole  operation 
conducted  in  an  open  shelter  at  40°  F.  (4-5cC). 

The  procedure  was  then  varied  by  first  sulphonat- 
ing  the  castor  oil  and  then  treating  the  sulphonated 
oil  with  nitric  acid,  hoping  to  replace  the  sulphonic 
group  with  the  nitric  acid  group.  These  experi- 
ments, however,  proved  no  easier  to  control  than 
the  first  series,  but  tended  to  show  that  the  violence 
of  the  reaction  was  due  to  the  presence  of  the  sul- 
phuric acid. 

To  test  this,  an  experiment  was  performed  in 
which  the  sulphuric  acid  was  replaced  by  acetic 
acid.  A  mixture  of  equal  volumes  of  fuming 
nitric  acid  (sp.  gr.  1-51)  and  glacial  acetic  acid 
was  cooled  to  15u  C.  and  the  castor  oil  slowly  added, 
with  thorough  agitation,  the  temperature  being 
maintained  at  about  15°  C.  The  reaction 
proceeded  without  violence,  and  after  standing 
over-night  the  mixture  was  poured  into  excess  of 
cold  water.  A  lemon-yellow  oil  collected  at  the 
bottom  of  the  beaker.  This  oil  was  washed  with 
dilute  alkali  and  with  water.  After  draining, 
the  oil  was  dissolved  in  acetone,  the  solution 
filtered,  and  the  acetone  distilled  off  on  the  water- 
bath.  The  residual  oil  was  then  dried  in  a  current 
of  air.  The  product  thus  obtained  was  a  reddish- 
brown  viscid  oil  with  a  characteristic  smell.  It  was 
easily  soluble  in  acetone  and  ether  but  was  insol- 
uble in  carbon  bisulphide.  It  was  easily  recognised 
as  a  nitrated  castor  oil.  This  experiment  indi- 
cated that  not  only  was  sulphuric  acid  unnecessary 
for  the  nitration  of  castor  oil,  but  also  that  the 
violence  of  the  reaction  was  due,  at  least  in  part, 
to  the  presence  of  this  acid.  An  attempt  was 
therefore  made  to  effect  the  nitration  with  dilute 
nitric  acid.  The  attempt  was  successful  and  it 
was  found  that  under  the  proper  conditions 
nitrated  castor  oil  is  easily  obtained  by  the  action 
of  dilute  nitric  a<-id  on  castor  oil. 

Nitrated  castor  oil  was  obtained  by  this  process, 
after  purification,  as  a  reddish-brown  viscid  oil 
with  a  characteristic  smell.  It  is  easily  soluble 
in  acetone,  ether,  alcohol,  and  acetic  acid,  but 
is  insoluble  in  carbon  bisulphide.  The  oil  is 
somewhat  heavier  than  water,  its  sp.  gr.  being 
about  105.  It  does  not  decompose  at  100°  C. 
but  slowly  darkens  on  keeping  in  the  warm. 

The  analytical  investigation  of  the  nitrated  oil 
was  attended  with  some  difficulty.  Attempts 
to  determine  the  saponification  value  met  with 
unsatisfactory  results.  The  end  point  could  not 
be  accurately  ascertained  for  lack  of  a  reliable 
indicator,  the  colour  of  phenolphthalein  being 
masked  by  the  dark-brown  colour  of  the  saponified 
oil.  On  acetylation  the  oil  gave  a  dark,  viscid, 
resinous  mass  unsuitable  for  quantitative  work. 
The  attempt  to  determine  the  acetyl  value  was 
therefore  abandoned,  particularly  as  it  did  not 
seem  likely  to  throw  much  light  on  the  nature  of 
the  oil,  and  in  any  case  the  process  would  lie  too 
tedious  to  be  of  use  in  the  ordinary  analytical 
characterisation  of  the  oil.  The  iodine  value  was 
determined,  both  on  the  nitrated  oil  and  also  on 
the  fatty  acids.  The  results  varied  slightly  with 
different  samples  of  nitrated  oil.  It  was  found 
that  nitrated  castor  oil  is  best  characterised  by 
determining  its  nitrogen  content  by  a  modification 
of  the  Kjeldahl  process.  About  0-3  grm.  of  the 
oil  was  taken,  and  30  c.c.  of  a  mixture  of  equal 
parts  of  Nordhausen  and  ordinary  sulphuric  acid 


was  used.  Potassium  hydrogen  sulphate  was 
added  to  raise  the  temperature,  and  in  the  later 
stages  oxidation  was  completed  by  the  addition 
of  a  little  potassium  permanganate. 

The  analytical  results  on  a  number  of  samples  of 
nitrated  castor  oil  showed  that  the  saponification 
value  varied  from  280  to  340.  The  iodine  value 
was  about  4  to  5,  but  one  sample  gave  the  figure 
14-9.  The  iodine  value  of  the  fatty  acids  varied 
from  18-8  to  25-3.  The  nitrogen  content  varied 
between  2-3  and  3-8%,  but  was  usually  abcut  3%. 
The  percentage  of  ash  was  less  than  0-0.V 

The  foregoing  analytical  work  throws  some  light 
on  the  constitution  of  the  nitrated  oil. 

It  is  well  known  that  castor  oil  consists  practic- 
ally of  the  pure  triglyceride  of  ricinoleic  acid. 
Iticinoleic  acid  contains  one  bydroxyl  group  and  a 
double  bond.  When  sulphuric  acid  acts  on  this 
acid  the  hydroxyl  group  is  replaced  by  the  sulphuric 
group  and  ricinoleo-sulphuric  acid  is  produced. 
We  should  expect,  by  analogy,  that  when  nitric 
acid  acts  on  the  glyceride  of  ricinoleic  acid  in  the 
first  place  a  nitric  ester  is  produced,  corresponding 
to  the  sulphuric  ester  produced  with  sulphuric 
acid.  Failing  this,  the  double  bond  is  probably 
attacked,  resulting  in  nitration  of  the  type  : — - 


— CII 

II 
— CH 


+nNoa 


— CH.OH 
— CH.NO, 


In  the  former  case  the  nitric  group  would  easily 
be  removed  by  hydrolysis,  but  in  the  latter  case 
the  mtro-group  would  probably  not  be  thus  elimin- 
ated. Experiment  showed  that  the  nitrogen  iu 
nitrated  catsor  oil  was  entirely  removed  by  hydro- 
lysis. The  fatty  acids  obtained  from  the  saponified 
oil  contained  no  nitrogen.  This  indicated  that 
nitrated  castor  oil  is  the  triglyceride  of  the  nitric 
ester  of  ricinoleic  acid.  The  hydrolysis  of  nitrated 
castor  oil  would  therefore  take  place  according  to 
the  equation  : — 

C3H603(CO.C,7H32.N03)3  +  6KOH  = 
C3H5(OH)3+3KN03+3HO.C17H32.COOK. 

The  saponification  value  of  nitrated  castor  oil 
calculated  from  this  equation  is  301,  a  value  which 
agrees  with  the  approximate  figures  obtained. 

To  confirm  this  view  of  the  constitution  of 
nitrated  castor  oil.  about  live  grams  of  the  nitrated 
oil  was  saponified  with  alcoholic  potash,  and,  after 
distilling  off  the  alcohol,  the  soap  was  dissolved 
in  water,  decomposed  with  dilute  sulphuric  acid, 
and  the  product  distilled  in  steam.  The  distillate 
was  titrated  with  decinormal  caustic  soda,  using 
methyl  orange  as  indicator,  and  examined  for 
nitric'  acid.  Free  nitric  acid  was  found  in  the 
distillate,  but  the  amount  was  very  small,  only 
4-3  c.c.  of  iV/10  alkali  being  required  for  its  titra- 
tion. It  was  evident,  however,  from  the  appear- 
ance of  the  distillation  flask  that  considerable 
oxidation  was  taking  place,  and  to  this  oxidising 
action  of  the  nitric  acid  on  its  liberation  the  small 
amount  in  the  distillate  was  probably  due.  The 
experiment,  however,  definitely  proved  (hat  some 
nitric  acid  resulted  from  the  saponification  of 
nitrated  castor  oil,  and  this,  with  the  fact  that  all 
the  nitrogen  is  eliminated  on  saponification,  afford-; 
strong  presumptive  evidence  that  nitrated  pastor 
oil  consists  largelv  of  the  glyceride  of  the  nitric 
ester  of  ricinoleic'  acid.  This  experiment  (which 
was  quantitative)  also  showed  the  futility  of  any 
attempt  to  determine  the  acetyl  valuo  of  the 
nitrated  oil.  due  to  the  complex  changes  result! 
when    free   nitric   acid   is   liberated  on  acidifying 

!    the  soap  solution. 

This  view  of  the  constitution  of  nitrated  castor 

I  oil  does  not.  however,  meet  all  the  facts.  The 
iodine  value  of  the  nitrated  oil  should. on  the  above 
view  be  very  nearly  the  same  as  tli.it  <>!  castor 
oil  itself.     As  already  stated,  however,  there  is  a 

1    decided    drop.      The   iodine    value  fell  from    844 
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it  of  the  castor  oil  used)  to  11-9  at  most .  and 
usually  to  I  tn  .">  units.  These  figures  indicate  that 
the  doable  bond  also  has  been  attacked,  ami. 
since  the  Eoregateg  work  makes  it  unlik.-lv  that 
ii  it -at  i"  n  t. -i  lies  place  at  tliis  j  mint,  it  is  pro  I. a  I  lethal 
ovulation  baa  occurred  at  tin  donbli  bond  in  the 
ricinoleic  arid  molecule.  Various  properties  of 
•  hi'  intratrd  oil.  ]iartiiailarly  the  dark  colour  of 
the  solution  of  saponified  oil  and  the  appearance 
of  the  fatty  acids  obtained  from  it.  led  to  the  sus- 
picion that  the  oil  was  an  oxidised  as  well  as  a 
nitrated  product.  In  the  presence  of  rtcinoileir 
mid.  which  is  itself  insoluble  in  petroleiun  spirit. 
it  was  difficult,  ho\v"\ei.  to  obtain  evidence  nf  the 

presence  of  oxidised  acids  other  than  that  afforded 

by  their  colour.  I'  was  then  found  that  aoetyl- 
liiinoleie  ai  id  is  soluble  in  petroleum  spirit,  and 
tins  afforded  a  mnnii  of  separating  ricinolei  •  ai  id 
from  any  oxidi-ed  acid-  which  would  not  acetylate 
or  which  gave«cetyl  deri\  ati\  es  insoluble  in  peUH) 

lean  ^i>i>  it . 

'The  fatty  ai  ids  obtained  from  nitrated  eastor 
oil  were  heateil  with  acetic  aiihydrule  for  some 
time,  and  the  product,  after  removal  of  the  excess 
of  acetic  anhydride,  was  extracted  with  petroleum 
spirit.  It  was  only  partly  soluble,  and  the  insol- 
uhle  portion,  winch  contained  no  nitrogen,  had  al! 
the  appearance  and  properties  of  complex  oxidised 
fatty  a  ids.  This  experiment  afford -d  clear  proof 
thai   oxidation  of  the  ricinoleic  acid  takes  place 

during  the  nit  ration  to  quite  a  considerable  extent.. 
It  appeal's  therefore  that  nitrated  cantor  oil  is 
Censed  from  castor  oil  as  the  result  of  the  two 
simultaneous  processes  of  nitration  and  oxidation. 
The  nitrated  oil  will  thus  probably  consist  of  the 
trifdyci  rides  of  the  nitric  ester  of  oxidised  ricinoleic 
U.  With  this  view  its  nitrogen  content  closely 
agrees.  The  pure  triglyceride  of  the  nitric  ester 
of  ricinoleic  acid  requires  a  nitrogen  content  of 
3-7%,  that  of  nitrated  castor  oil  being  about  3%. 

Discission. 

Mr.  SV.  C.  Reynolds  stated  that  the  fatty  acids 
of  castor  oil  formed  a  lactone  when  heated,  and 
thought  that  the  abnormal  molecular  weights 
found  by  the  author  in  some  of  his  results  might 
perhaps  he  due  to  similar  compounds. 

Mr.  Walter  F.  Reid  was  glad  to  hear  that  the 
Subject  was  being  investigated,  because' the  nitro 
compounds  of  castor  oil  ought  to  he  more  exten- 
sively usedin  industry.  I  lastoi  'il  was  not  only  an 
oil,  but  also  partook  of  the  nature  of  an  alcohol. 
He  did  not  think  the  author  had  really  Obtained 
true  nitrated  castor  oil  from  his  experiments. 
Nitration  carried  out  with  weak  nitric  acid  was  not 
■iimplete  ;  the  aeid  used  should  he  of  sp.gr.  1-5. 
The   presence  of   water   caused   oxidation   and    the 

formation  of   fatty   acids.     The   nitrogi teat 

should,  he  though! .  be  between  1  and  5%,  certainly 
over  1  "n.  The  besl  factory  test  be  had  found  for 
nitrated  castor  oil  was  the  specific  gravity.  The 
author's  figure  of  I  85  agreed  closely  with  figures 
he  had  found,  although  somewhat  low.  1127 
bemgt  he  average  of  several  hundred  del  erminat  ions. 
II.-  agreed  that  the  presence  of  sulphuric  arid  was 
rimental,    the    yield    nod    being  so   good,   nor 

the  nitration  s mplete.     lie  had  nitrated  many 

hum  I  i.'d  tons  in  charges  of  from,  five  to"  six  hundred- 
hts,  of  t  he  "il  and  the  ature  was  i  on- 

trolled  f.iirh  well.  During  the  operation  the 
temperature  rose  rapidly  until  it  reached  a  maxi- 
mum ami  then  fell  again.  This  was  necessary 
fully  nitrated  oiL  He  attributed  it  to  the 
different  components  of  the  castor  oil,  There 
was  also  a  solid  form  of  nitrated  castor  oiL  If 
bighh  nitrated  oil  were  exposed  to  a  temperature 
of  90*°C.  for  a  week  it  solidified,  becoming  like 
rubber,  and  would  then  amalgamate  with  rubber. 

Mi.  Bi.'ioiitm  \n  replied  thai  evidence  of  lactone 
formation  would  he  obtained  by  determining  the 
neutralisation    and    saponification     values    of    the 


tatty  acids  in  tic  nitrated  oil.  L*p  to  the  present 
he  had  been  unable  to  do  this  for  lack  of  a  suital  i' 
indicator,  the  dark  colour  of  the  oxidised  acid 
over-masking  the  colour  of  the  usual  indicator, 
lie  did  not  think  that  the  colour  was  due  to  the 
nitrous  gases  formed  in  the  operation.  The 
remark-  of  Mr.  Reid  confirmed  the  difficulties 
under  which  he  had  worked.  He  had  no  mean-  oj 
proving  that  the  nitrate, 1  ,,i|  he  had  obtained  was 
the  same  oil  as  thai  i   Mr.   Reid  and    Dr, 

Lewkowitsch  had  worked.      He  had  1 n  surprised 

to  find  that  dilute  nitric  acid  nitrated  fairly  rapid! J . 


Meeting  held  "?   ttu    Birkl     .    Caft    on    M 
May  glsi,    1917. 


Ml!.    B.    F.    HOWARD    IN    THE   CHAIR. 


THE  UTILISATION  OF   CONDEMNED  ARMY 
BOOTS. 

BY    K.    C.    LAMB. 

Ill  times  of  peace  condemned  Army  hoots  were 
sold  to  contractors,  who  cleared  all  items  of  con- 
demned clothing  from  the  various  barracks  and 
camps.  When  war  broke  out  and  the  Army  grew 
rapidly,  it  was  soon  found  that  the  standards  of 
condemnation  varied  oonfliderahly.  and  an  organi- 
sation was  therefore  set  up  to  deal  with  old  I i-. 

By  this  means  no  boots  are  prematurely  con- 
demned, and  all  boots  that  are  fit  for  further 
military  wear  are  repaired  for  that  purpose.  The 
remaining  boots  are  sorted  into  two  grades,  i 
of  which  is  considered  to  be  suitable  for  civilian 
wear  after  repair,  and  the  other,  although  occa- 
sionally purchased  by  clog-makers,  is  generally 
speaking  of  no  further  use  as  footwear. 

With  an  Army  of  such  magnitude,  although 
every  step  has  been  taken  to  secure  economy  in 
footwear,  there  must  be  an  increasing  quantity  of 
boots  unfit  for  further  wear.  The  successful 
utilisation  of  this  waste  leather  presents  a  very 
interesting  problem.  The  Director  of  Army 
contracts,  who  is  responsible  for  the  disposal 
Army  boots,  has  'aken  a  great  interest  in  this 
matter,  and  is  of  opinion  that  a  solution  can 
found  to  the  problem  of  discovering  profitahl ■■ 
utilisation. 

The  author  has  been  permitted  by  the  Directoa 
of  Army  Contracts  to  publish   the  results 
investigations  of  himself  and  others,  including  a 
special  Committee  of  the  British  Association,     in 
this  field  of  operations,  with  a  view  to  stimuli.) 
the  iut  crest  of  manufacturers  in  this  wast  u  material. 

The    average    composition    of    this    disci 
footwear  is  as  follows:      The  total  weight  per  pi 
varies  from  3£  to  41b..  consisting  of  appro  ximati 
1  1  oz.  of  leather  uppers,  and  15  oz.  of  sole,  or  - 
20%  uppers  and  80%  sole.     The  leather  ernploj  •  ■! 
in  the  soling  of  Army  boots  is  practically  all   ve 
table  tanned.     The  leather  used  in  the  manufacture 
of  the  uppers  is  of  vegetable  origin,  to  the  extent 
about  80%  of  the  total  quantity  of  boots  contract 
for,  the  remaining  20  %  being  chrome  tanned.  The 
metal  used  in  making  of  the  boots  is  approximal 
L9  %  calculated  on  the  total  weight  of  the  boot,  ana 
consists  of   18  0%  of  iron,  and  0-1%  of  brass:  the 
latter  is  used  chiefly  in  the  eyelets, 

Waait  boot  leoUier  for  road  making.     A  promising 
way  of  utilising  this  waste  leather  is  in  themaki 

is.  In  the  early  part  of  1!H0,  a  patent  was 
taken  our  by  Mr.  S.  firough,  of  flandsworth,  foi 
a  road-making  material  which  was  subsequently 
known  as  "  Broughite,"  in  which  scrap  leather  v 
incorporated  with  slag,  granite,  or  limestone  in 
conjunction  with  asphalt  and  bitumen.  'De- 
claim made  for  this  material  was  that  a  road  n 
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obtained  which  possessed  the  hardness  and  rigidity 
of  the  ordinary  tar  macadam  road,  and  at  the  same 
time  reduced  attrition  and  dust  and  was  more 
resilient  than  the  ordinary  road,  possessing  an 
amount  of  "cushion"  without  liability  o£ 
cracking  on  the  surface. 

Theauthor  was  entrusted  with  the  investigation 
into  the  merits  of  this  method  of  road-making, 
and  found  that  whilst  all  the  reports  which  had 
been  obtained  upon  the  experimental  roads  which 
had  been  treated  with  this  product,  were  of  a 
laudatory  character  and  in  all  cases  where  the 
experiment  had  been  tried  it  had  been  foand 
successful,  no  further  progress  had  been  made 
chiefly  owing  to  the  fact  that  the  patentee  had 
died.  The  Roads  Board  are  now  interesting 
themselves  in  this  matter  with  a  view  to  the  use  of 
leather  from  discarded  Army  boots  as  an  ingredient 
in  the  process. 

The  quantity  of  leather  used  in  compounding 
the  macadam  ranges  from  5%  when  the  roadway 
is  to  be  subjected  to  very  heavy  traffic,  to  10% 
when  only  light  traffic  has  to  be  experienced. 
Assuming  that  the  average  amount  of  leather  to  be 
employed  for  the  purpose  is  7A%  of  the  road  cover- 
ing material,  it  will  require  1 58  tons  S  cwt.  per  mile 
of  roadway  8  yards  wide.  One  ton  of  the  tarred 
material  is  required  for  covering  0  square  yards 
making  an  application  4  inches  thick.  Taking  the 
.average  number  of  pairs  of  boots  per  ton  at  about 
560  pairs,  some  89.000  pairs  of  the  worn-out 
product  would  be  utilised  in  making  each  mile  of 
the  special  roadway. 

The  method  employed  is  simply  to  mix  the  scrap 
leather  with  the  mixture  of  asphalt,  bitumen, 
limestone,  etc.,  lay  the  surface  of  the  road  with  this 
composition,  and  afterwards  give  a  top  facing  of 
slag,  granite,  or  limestone. 

Under  the  supervision  of  the  Assistant  Surveyor 
ior  Birmingham,  Mr.  II.  H.  Richardson,  when 
District  Surveyor  for  Handsworth,  several 
pieces  of  roadway  were  laid.  These  experi- 
ments have  indicated  the  advisability  of  the 
leather  being  in  comparatively  small  pieces. 
The  author  has  suggested*  that  in  the  initial 
■experiments  now  being  carried  out  under  the 
Roads  Board  the  soles  of  the  boots  only  should 
be  used,  a  more  profitable  use  for  the  uppers 
having  been  found.  The  soles  should  be  cut  into 
strips  about  one  inch  wide  and  the  heels  used 
intact,  tlie  strips  from  the  soles  being  subsequently 
«ross  cut  into  pie-  es  about  1  inch  square.  It  is 
proposed,  as  above  stated,  to  utilise  the  leather 
macadam  mixture  as  a  bottom  dressing  in  making 
the  roadway,  as  if  used  near  the  surface  there  is 
likely  to  be  some  difficulty  owing  to  the  fact  that 
it  would  probably  be  too  costly  to  remove  the 
nails  and  the  iron  heel  and  toe  plates  before  use. 

The  original  experimental  road  made  with  i 
"  Broughite" — though  laid  as  far  back  as  1910  and 
subsequently  repaired  with  ordinary  macadam, 
still  retains  to  sf  considerable  degree  its  original 
virtues  of  resilience  and  noiselessness  under 
ordinary  traffic  conditions.  It  is  a  cheap  and 
excellent  substitute  for  wood  paving,  as  in  addition 
to  possessing  greater  wearing  qualities,  anil  being 
equally  silent,  it  costs  much  less  than  wood,  and 
no  more  than  bituminous  macadam. 

The  experimental  roadways  provide  excellent 
foothold  for  horses,  as  lias  been  testified  by  the 
Officer  <  Commanding  the  Military  Riding  School  at 
Regent's  Park  Barracks;  where  an  original 
Broughite  roadway  was  laid  in  1911  ;  such  a 
roadway  also  affords  a  good  grip  for  rubber  tyres. 

Animal  charcoal.  Of  the  numerous  investiga- 
tions made  by  the  author,  the  one  which  from  the 
standpoint  of  commercial  applicability  is  the  most 
promising,  is  the  use  of  the  waste  product  in  the 
manufacture  of  animal  charcoal. 

Animal    charcoal    is    now    almost    exclusively 


prepared  from  bones  as  a  raw  product,  and  is  in 
considerable  demand  for  use  in  the  manufacture  of 
munitions  and  as  a  decolorising  agent  for  use  in 
clarifying  and  decolorising  sugar,  oils  and  fats, 
gelatin,  etc. 

On  submitting  the  leather  to  dry  distillation 
the  yield  of  crude  charcoal  obtained,  in  repeated 
experiments  on  a  fairly  large  scale,  was  found  to  be 
in  the  neighbourhood  of  35  %  of  the  total  waste 
leather  used.  The  resulting  charcoal  was  boiled 
with  dilute  hydrochloric  acid,  treated  with  dilute 
caustic  soda  solution,  and  finally  washed  and  dried, 
the  result  being  a  yield  of  comparatively  pure 
charcoal  equivalent  in  weight  to  about  25  %  of  the 
total  weight  of  leather  distilled.  The  carbon  so 
produced  has  been  tested  for  its  decolorising 
powers  on  sugar  syrup  and  gelatin,  with  very  satis- 
factory results  ;  and  the  product,  so  far  as  could 
be  ascertained  from  the  small  scale  experiment, 
was  in  every  way  quite  equal  to  any  of  the  ordinary 
commercial  products  made  from  bones. 

Ammonium  sulphate.  The  distillation  products 
were  collected  in  sulphuric  acid  and  resulted  in  a 
yield  of  23  % — 25%  of  crude  ammonium  sulphate. 
The  maximum  amount  available  from  leather  is 
about  28%  of  the  weight  of  material  used. 

Grease  and  fatty  matters.  On  analysis  the  leather 
of  the  uppers  was  found  to  contain  on  an  average 
15  %  of  extractable  grease  and  fatty  matter,  consist- 
ing chiefly  of  wool  stearine,  cod  oil,  sulphonated  oil. 
mineral  oil,  tallow,  and  paraffin  wax.  The  fatty 
mixture  as  extracted  from  a  number  of  representa- 
tive samples  of  the  leather  was  in  the  form  of  a 
moderately  hard  grease,  of  m.  pt.  37° — 39°  C. 
This  product  was  quite  suitable  for  use  in  the 
currying  of  leather  or  for  other  purposes  for  which 
a  low  grade  of  grease  is  desired. 

The  present  commercial  price  of  charcoal  prepared 
for  decolorising  purposes  is  in  the  neighbourhood  of 
£40  per  ton,  crude  ammonium  sulphate  for  manurial 
purposes  £16  per  ton,  and  solid  greases  from  £50  to 
£80  per  ton.  The  value  of  the  yield  of  products 
may  therefore  be  taken  as  follows  : — 


1  Ton  boots  =  5G0  pairs. 

1     , 

Approx. 

%       lb.        Per  ton.    |       value. 

Grease   and    fatty    matter 
Crude  ammonium  sulphate 

19-0  =  42J 

15-0=  67 
25-0=580 

23-0  =  515 

£ 
5 

50 
40 

18 

£    s.  d. 

0  19     1) 

1  10     Ip 
le     0     0 

4    2     9 

Total 

''10  11     9 

It  would  appear  from  the  above  figures  that  I  here 
is  a  good  margin  for  profit  in  the  employment  of 
this  raw  material,  which  will  be  available  in  very 
large  quantities,  and  as  the  process  of  conversion  is 
very  easy,  requiring  very  simple  apparatus,  the 
matter  should  be  of  interest  to  practical  charcoal 
burners  and  others,  particularly  in  view  of  the  fact 
that  the  raw  material  ordinarily  employe!  is 
scarce  in  quantity,  and  not  fo  commercially 
remunerative  in  the  result  ;  in  addition,  there  is  ;i 
considerable  demand  and  extremely  short  supply  of 
charcoal  for  commercial  purposes  at  the  present. 

Manure.  Leather  waste  is  sometimes  employed 
as  a  manure.  The  manurial  value  of  leather, 
owing  to  its  extremely  slow  decomposition,  is 
small  unless  supplied  in  the  form  of  dried  or  fin. -I> 
ground  powder  to  the  soil.  It  should  be  added 
that  chrome  leather,  which  will  not  decompose 
under  ordinary  conditions,  is  in  consequence  oi  no 
use  as  manure.  It  has  also  been  noted  that 
chrome  tanned  material  is  harmful  to  plan!  life. 

Some  of  the  specially  compounded  manurial 
products  on  the  market  possess  a  small  quantity  of 

leather  as  an  ingredient,  but  this  has  usually  1 n 

treated  in  some  way   to   render  it   more  suitable 
for  the  purpose. 
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The  fusing  of  the  waste  leather  with  nitre  cake 
after  removal  of  the  iron  and  brass  rivets  or  eyelets, 
etc.,  was  tried,  fusing  one  part  of  the  leather  waste 
with  two  parts  of  the  nitre  cake.  The  result  was  a 
dry  block  of  manure  which  could  be  easily  powdered. 
and  which  on  analysis  gave  the  following 
results- — Ammonia    0-58%    (equivalent    to    am 

monium  sulphate  2-2%).  Total  ammonia  1*8% 
(equivalent  to  ammonium  sulphate  6-98%).  This 
experiment  was  not  very  successful  owing  to  the 
low  manorial  value  of  the  resulting  product,  and 
the  presence  of  largo  quant  it  ies  of  sodium  salts. 

Leather  carbonised  i>y  aid  of  sulphuric  acid  is 
sometimes  used  as  an  ingredient  in  "patent 
manures,  and  as  the  raw  material  now  under 
discussion  is  cheaper  than  ordinary  scrap  Leather, 
discarded  Army  boots  might  very  well  be  used  for 
this  purpose. 

Leather-hoard.  The -manufacture  of  leather- 
board  has  been  the  subject  matter  for  a  considerable 

number  of  patents,  but  as  far  as  the  author  is 
aware,  the  manufacture  of  this  article  lias  not 
met  with  any  considerable  amount  of  commercial 
success,  no  doubt  due  to  the  fact  that  formerly  the 
price  of  leather  of  inferior  grade  was  not  sufficiently 
high  to  enable  leather  board  to  compete  with  it 
successfully.  At  the  present  time,  the  manufacture 
of  leather  board  for  use  in  insoles  of  hoots,  and 
soles  of  slippers,  etc.,  employing  this  cheap  dis- 
carded army  footwear  for  the  purpose  of  pulping, 
appears  to  lie  more  at  1  rait  ive  than  in  less  strenuous 
times. 

The  following  suggestions  have  also  been  made: 
cii  \gs.     Uppers  of  the  old  boots  in  a  fair  condition 

can  be  cut  from  the  soles  and  nailed  round 
wooden  soles  to  make  clogs. 

Washers.  The  uppers  of  chrome  tanned  leather 
could  be  used  for  making  washers  for  screw-down 
water  taps.  Experiment  has  shown  that  they 
possess  considerable  durability. 

Main.  Waste  leather  can  be  used  for  making 
door-mats  on  the  principle  of  chain  belting. 

Leather-pulp.  Pulping  the  leather  for  leather 
board  or  paper  is  probably  practicable  but  its 
competitor  for  this  purpose  would  be  the  quantity 
of  waste  scraps,  cuttings,  and  machine  turnings  of 
new  leather  which  is  more  suitable  to  work  up. 
The  relative  prices  of  the  two  materials  would 
decide  whether  this  would  be  a  sound  commercial 
proposition. 

Leather  powder.  Leather  powder  for  case- 
hardening  could  be  obtained  from  vegetable  tanned 
leather  bv  treatment  with  wet  steam. 

Cyanides.  The  possibility  of  making  cyanides 
has   been    discussed. 

Glae  and  size.  (Hue  of  an  inferior  quality 
could  he  made,  the  chief  difficulty  lying  in  the 
presence  of  an  admixture  of  chrome  and  vegetable 
tanned  leathers.  It  is  possible  to  separate  these 
by  treatment  with  wet  steam,  and  there  are  two 
processes,  one  of  which  is  already  patented,  for 
obtaining  glue  material  from  chrome  leather. 
One  of  these  consists  in  treatment  with  sodium 
peroxide,  and  the  oi  ber  treatment,  with  a  solid  ion  of 
Rochelle  sail  or  a  salt  of  some  other  hydroxy-acid. 
At  present,  the  juice  of  tartrates  is  a  serious 
consideration,  but  they  can  be  recovered  almost 
quantitatively  in  the  process. 

The  author  desires  to  express  his  indebtedness 
to  Mr.  A.  Harvey  for  his  assistance  in  carrying  out 
many  experiments,  and  to  Mr.  A.  Bradley  for  his 
kindness  in  making  several  tests  of  the  prepared 
charcoal  in  decolorising  sugar  syrups. 

Discussion. 

Mr.  Robert  STEWART  said  that  many  years 
ago — so  far  back  as  the  early   eighties     he  had 

Used  several  hundreds  of  t0n8  per  annum  of  leather 

waste  in  the  manufacture  of  prussiate  of  potash 
i.\  the  old  pot  process.  The  works  in  which  he 
had  been  interested  was  situated  in  Leeds,  where. 


at  one  time,  the  prussiate  industry  had  been  one 
oi  some  magnitude.  The  locality  was  a  particu- 
larly favourable  one  for  the  prussiate  manufacture, 
inasmuch  as  there  was  always  a  plentiful  supply 
ot  "animal  matter"  from  the  woollen  mills  in 
the    neighbourhood,    and    leather    waste    from    the 

tanneries  and  boot  factories  ;    there  bad  I n  also 

a  ready  market  for  the  finished  prussiate,  as  it 
had  been  in  those  days  extensively  used  in  York- 
shire dye  houses.  There  bad  been  two  or  three 
good-sized  prussiate  factories  at  Manchester,  but 
the  most  important  one  of  all  was  just  outside 
Glasgow,  owned  by  the  Huriet  and  ( 'ampsio  Alum 
Company.  The  trade  bad  been  heavily  bit  by 
(ierman  competition,  although  there  bad  always 
been  a  decided  preference  in  favour  of  English 
or  Scotch  prussiate,  but  the  coup  de  y/-<icc  had  been 
given  to  the  industry  by  the  growing  use  of  aniline 
dyes  and  the  continual  development  of  methods 
for  the  obtainment  of  prussiate  of  potash  and  soda 
from  gas  residuals.  Doubtless  there  would  later 
on  have  been  a  partial  resuscitation  of  the  defunct 
pot  process  to  meet  the  demand  for  cyanide  for 
gold  extraction  but  for  the  discovery  of  moro 
direct  methods  of  producing  cyanides.  There  was 
a  considerable  amount  of  "  prussiate  char  "  pro- 
duced as  a  by-product,  but,  at  the  time  of  which 

he  spoke,  it  had  I n  difficult  to  gel   more  than  a 

few  shillings  per  ton  for  it.  Some  few  years  after 
the  closing  down  of  the  last  prussiate  works  in  the 
United  Kingdom,  this  char  had  been  worth  E20 
per  ton.  several  important  applications,  such  as 
the  bleaching  of  ozokerite  and  parallin  wax, 
having  been  found  for  it.  To-day,  as  Mr.  Lamb 
had  mentioned,  its  value  would  be  about   CI  10  per 

ton.     "  Prussiate  char,"   after  having   I n   freed 

from  certain  impurities,  was  said  to  have  ten  to 
twenty  tunes  the  decolorising  power  of  other 
forms  of  animal  charcoal.  He  was  under  the 
impression  that  some  of  the  decolorising  charcoal 
met  with  in  trade,  and  which  he  believed  came  from 
Germany,  was  actually  made  by  the  prussiate 
process,  the  ferrocyanide  in  this  case  being  the 
by-product.  Mr.  Lamb  had  made  some  refereni  e 
to  the  production  of  cyanogen  compounds  being 
one  possible  way  of  utilising  leather  waste,  and 
he  thought  this  suggestion  was  deserving  of  con- 
sideration in  view  of  the  present  value  of  animal 
char.  Except  for  the  latter  circumstance  the 
fusion  process  of  manufacturing  prussiate  of  potash 
could  not  possibly  compete  with  modern  methods, 
such  as  the  fixation  of  atmospheric  nitrogen,  and 
of  course,  unless  or  until  potash  was  once  more 
Obtainable  at  something  like  pre-war  juices  it 
could  not  stand  at  all,  even  with  animal  char  .it 
£110  per  ton.  Given  potash  at  £15  to  £20  pertoii, 
however,  there  was  no  doubt  that  the  old  pot  or 
fusion  process  would  be  profitable.  Much  of  the 
leather  wast.,- dealt  with  in  Mr.  lamb's  paper  would 
consist  of  "uppers."  Now  whilst  sole  leather 
parings  gave  a  very  fair  yield  of  prussiate  the  waste 
from  upper  leather  gave  very  pobr  results.  That 
was  found  to  be  due  to  the  quantity  of  grease  it. 
contained,  although  why  the  actual  nitrogen  con- 
tent was  not  recovered  in  the  finished  product 
had  not  been  solved.  The  upper-leather  waste 
was.  therefore,  lirst  boiled  to  extra,  t  the  gri 
which  on  cooling  rose  to  the  top  of  the  vat  : 
boiled  leather  was  submitted  to  hydraulic  pressure 
to  squeeze  out  the  adhering  grease  :  the  pressed 
cake  on  cooling  became  quite  friable,  in  wliii  li 
condition  it  could  be  very  easily  ground  in 
ordinary  disintegrator  to  a  very  line  powder 
which    might     be    applied    as   a    fertiliser.     The 

f>ressed  cakes  were  quite  as  valuable  as  the  sole- 
eatherfor  prussiate  making.  The  grease  obtained, 
amounting  to  18—20%  of  the  weight  of  tlieongni.il 
leather,  found  an  application  in  currying  ■ 
making.  Tbe  prejudicial  effect  of  grease  on  the 
yield  of  cyanogen  was  verj  marked  in  all  kinds  of 
animal    matter — such    as    woollen  -  used   in   prus- 
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siate  making.  It  was  a  well-established  fact  that 
animal  charcoal  produced  in  contact  with  fused 
alkalis  possessed  a  higher  value  as  a  decoloriser 
than  the  char  obtained  by  the  destructive  distilla- 
tion of  animal  matter  per  se,  but  he  was  not  aware 
whether  soda  was  as  effective  as  potash.  This 
was  a  matter  well  worth  investigation,  for,  ob- 
viously, it  would  be  far  simpler  to  install  a  plant 
for  producing  animal  char  by  the  fusion  of  sodium 
carbonate  and  leather  waste,  than  to  rehabilitate 
the  now  obsolete  pot  process  of  manufacturing 
prussiate  of  potash.  One  process  for  utilising 
leather  waste  mentioned  by  Mr.  Lamb  consisted 
in  treating  the  waste  with  sulphuric  acid  ;  this 
recalled  some  work   he   (the  speaker)    had    been 


however,  always  becomes  intensely  blue  with  the 
addition  of  the  first  drop  of  thiosulphate  solution. 
The  introduction  of  starch  solution  before  the 
alkaloid  is  important,  because  if  free  iodine  is  liber- 
ated it  reacts  with  the  alkaloid,  forming  an  iodo- 
compound  which  often  vitiates  the  results. 

To  study  the  effect  of  time  and  to  ascertain 
what  excess  of  iodic  acid  is  required,  the  following 
experiments  have  been  carried  out.  The  solutions 
were  placed  in  500  c.c.  Erlemneyer  flasks,  set  asi  ■ 
in  a  cool,  dark  place  for  stated  periods,  and  titrated 
with  2V/10  thiosulphate  solution  to  determine 
the  amounts  of  unchanged  iodic  acid. 

It  has  been  found  that  the  oxidation  of  morphine 
is   not   complete   in  less   than    10   minutes  ;     the 


Time. 

15  min. 

15  min. 

15  min. 

30  min. 

60  min. 

120  min. 

50      c.c. 

5       ,i 
10       ., 
10       „ 

«       » 
9-5    ,, 

9-5    ,, 

50      c.c. 
5       „ 
10       ,, 
20       „ 
10        „ 
29-4    ,, 
29-5    „ 

50      c.c. 
5       ., 
10       „ 
40       „ 
10       „ 
69-0    „ 
69-5   „ 

50      c.c. 

5       ,, 
10        ,, 
20        „ 
10        .. 
29-3    ,, 
29-5   ,, 

50      c.c. 
5       ,, 
1° 

20       „ 
10       ,, 
29-4    ,, 
29-5    ., 

50      c.c. 

10      " 

20       ., 
1"       .. 
29*3 
29-5    .', 

jV/10  thiosulphate  required  for  back  titration 

engaged  in  eight  or  ten  years  ago.  Leather  waste 
was  macerated  in  strong  sulphuric  acid  whereby 
it  was  quickly  reduced  to  a  pulpy  mass  ;  the 
strongly  acid  mass  was  mixed  with  ground  mineral 
phosphate,  the  aim  being  to  produce  a  nitrogenous 
superphosphate.  The  patent,  however,  had  never 
got  beyond  the  provisional  stage  as  it  was  found 
that  the  finished  product  contained  much  less 
nitrogen  than  the  quantity  calculated  from  the 
nitrogen  content  of  the  leather  used. 
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TITRATION     AND     ESTIMATION     OF 
MORPHINE  WITH    IODIC  ACID. 


BY    JITENDBA    NATH    RAKSHIT 

(Opium  Factory,  Ghazipur,  India). 

The  liberation  of  iodine  from  iodic  acid  by  mor- 
phine was  observed  by  Serullas  (Berz.  Jahresh.,  11, 
238)  and  Dupie  (Jahr.,  1863,  701).  A  colorimetric 
method  for  the  estimation  of  morphine  by  extrac- 
tion of  the  liberated  iodine  by  means  of  chloroform 
or  carbon  bisulphide  was  proposed  by  Procter  and 
Stein  (Jahr.,  1871,  957);  this  method,  however, 
(has  been  found  to  be  unsatisfactory.  Francois 
vnd  Luce  (Ann.  Falsif.,  1916,  9,  83;  this  J.,  1910. 
815)  have  also  described  a  colorimetric  method 
or  the  estimation  of  morphine  by  means  of  iodic 
icid  and  ammonia,  but  the  following  titration 
process  seems  to  be  more  reliable.  If  a  solution  of 
norphine  be  treated  with  an  excess  of  iodic  acid 
n  the  presence  of  dilute  sulphuric  acid,  the  oxida- 
ion  of  morphine  is  quantitative,  two  molecules  of 
norphine  absorbing  three  atoms  of  oxvgen, 
!ClTH„N03-r-30=(C17Hl9N03),03.  Rut  the  re- 
luction  of  iodic  acid  in  the  presence  of  an  excess 
if  morphine  is  incomplete  the  degree  of  reduction 
iepending  much  on  dilution,  temperature,  and 
ime. 

The  solution  of  iodic  acid  suitable  for  this  purpose 
'•as  prepared  by  dissolving  5-86  grins,  in  1000  c.c. 
f  water  (equivalent  to  Ar/5  thiosulphate  solution)  ; 
1  keeps  well  for  a  few  months  without  altering 
s  titration  value.  When  about  1%  solution  of 
wrphine  is  treated  with  an  excess  of  iodic  acid 
olution,  the  colour  of  the  mixture  changes  to  brown 
•ut  the  starch  solution  does  not  generally  become 
-lue.  Experiments  in  which  the  starch  solution 
*  blue  show  little  difference  in  titration  from  those 
l  which  there  is  no  action  on  starch.     The  starch, 


above  results  show  that  it  does  not  proceed  much 
further  even  after  as  long  as  two  hour-. 
Numerous  experiments  have  been  carried  out  and 
it  has  always  been  found  that  15  minutes  is  quite 
sufficient  to  complete  the  reaction.  In  the  esti- 
mation of  morphine  by  this  process  it  is  convenient 
to  use  about  005  to  015  grm.  of  morphine  (either 
in  the  form  of  free  base,  hydrochloride,  or  suphate), 
50  c.c.  of  water,  5  c.c.  of  10-^V  sulphuric  acid,  and 
10  c.c.  of  1%  freshly  prepared  cooled  starch  solu- 
tion, and  shake  well  :  5  to  15  c.c.  of  N/5  iodic 
acid  solution  is  then  introduced,  the  mixture 
shaken  again  thoroughly,  set  aside  in  a  dark  place 
for  about  15  minutes,  and  titrated  back  with  .V/10 
thiosulphate.  The  number  of  c.c.  of  iodic  acid 
consumed  multiplied  by  00190  gives  the  amount, 
of  morphine  present  in  the  quantity  of  sample 
taken.  Satisfactory  results  are,  however,  obtained 
by  using  double  the  quantity  of  iodic  acid  solution 
that  is  required  for  oxidation.  The  following 
results  have  been  obtained  with  pure  morphine  : — 


N/5  Iodic  aciu 

Morphine  taken. 

• 

required. 

Morphine  found. 

grm. 

grm. 

0-100 

5  15  c.c. 

0-U'.l7'.l 

0-120 

6.30  c.c. 

0-1107 

0-080 

4-25  c.j. 

0-0807 

0-090 

4-75  c.C. 

0-0902 

0-150 

7-90  c.c. 

0-1501 

While  titrating  it  is  essential  to  note  that  the 
end  point  should  be  taken  when  the  blue  colour 
has  remained  discharged  for  at  least  30  seconds; 
the  colour,  however,  often  reappears  after  a  few 
minutes  and  can  be  discharged  with  a  drop  or  two 
of  thiosulphate  solution,  but  the  same  colour  ma  y 
return  after  a  longer  time. 

It  was  thought  that  this  reaction  might  In-  used 
for  the  estimation  of  morphine  in  opium,  but  it  lias 
been  found  that  the  results  obtained  are  too  high 
and  are  always  discordant  owing  to  the  fact  thai 
codeine  and  narcotine  also  absorb  a  certain  amount 
of  oxygen  under  the  same  conditions,  as  is  shown 
below  : — 


Sample. 


0-100  grm.  codeine. . . 
0"100  grm.  narcotine 


AT/5  Iodic  acid 
reduced. 


Equivalent  quantity 
of  n  orphine. 


10  c.c. 
0-25  C.C. 


grm. 



0-00475 
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des    these   alkaloids    there   are   also    other 
substances  in  opium  which  absorb  oxygen  under 
same  conditions. 


Industrial  Notes. 


FIFTY-THIRD  ANNUAL  REPORT  ON 
\i.KAI.l.  ETC.,  WORKS,  BY  THE  CHIEF 
INSPECTOR,   1916. 

lumber  of  registered  works  in  England, 
Ireland,  and  Wales  was  1893  in  1016,  compared 
with  1372  in  1915  and  L 356  in  1014.  There  were 
also   167  works  in  Scotland  registered  under  the 

\'i.    making  a   total   of    1560.     The  amounts   of 
es  escaping  in  the  processes  under  inspec- 
tion showed  carious  differences  i.ut  were  generallv 
higher  than  in    1915  j  the  aridity  ,,f  gases  from 
chimneys  in  smelting  works  showed,  however,  a 

light  decrease. 
Alkali  and  copper  (wet  process)  works.  The 
average  escape  of  hydrochloric  arid  from  the 
chimneys  in  these  works  was  (i-nsii  gr.  per 
cub.  Et.,  compared  with  0-074  gr.  for  191.").  the 
• '  '■■  i  condensation  being  97-0%,  compared  with 
98-34  |  .a  the  preceding  year.  As  in  [015,  the 
use   oi    nitre   rake    in   place   ot   sulphuric   arid    for 

decomposing  salt  in  salt-cake  furnaces  lessened 
the  production  of  arid  made  per  ton  of  salt-cake 
produced.  In  certain  localities  also  the  furnaoes 
were  not  worked  to  their  full  capacity.  During 
the  year  a  modern  mechanical  salt-cake-  furnace 
of  the  muffle  type  was  introduced  in  one  district, 
and  after  preliminary  troubles,  especially  with 
the  mechanical  teed,  had  been  overcome,  fairly 
I  results  were  obtained]  though  the  amount 
of  acid  produced  was  only  about  75",,  of  the 
anticipated  capacity  of  the  plant.  The  use  of 
mechanical  furnaces  in  the  larger  works  for  the 
extraction  of  copper  by  the  wet  process  has 
becom.-  general. 

Smelting  uorks.  The  average  acidity  of  chimney 
gases  from  these,  works  decreased  trom  I5-05U  grs. 
S<  I .,  per  cub.  ft.  in  1915  to  3010  grs.  in  1016  ;  the 
number  of  works  was  four  less  than  in  1915,  two 
works  relinquishing  smelting  operations  to  work 
up  material  for  munition  purposes.  The  acidity 
of  escaping  chimney  gases  from  works  engaged 
in  tin  smelting  and  arsenic  recovery  was  main- 
tained at  about  the  same  as  in  1915,"  through  the 
continued  use  of  limestone  or  milk-of-lime  in 
suitable  washing  towers.  Considerable  activity 
in  mining  for  Wolframite  in  Cornwall  is  reported, 
and  it  is  mentioned  that  the  present  tungsten 
production  of  the  Cornish  mines  is  more  than 
e  times  that  of  the  German  and  Austrian 
mines.  In  works  in  which  zinc  sulphide  ores 
are  calcined  further  progress  was  made  in  thi 
utilisation  of  the  sulphur  for  producing  sulphuric 
acid,  in  spite  of  difficulties  connected  with  the 
working  of  mechanical  calcining  furnaces  and  the 
scarcii  5  oi  suitable  labour  for  working  the  necessary 
hand  furnaces;  No  great,  extension  was  seen  in 
the  application  ot  electrical  and  mechanical 
for  arresting  fume  and  dust. 

Cement  works  were  seven  less  in  number  than 
in  1915.  Many  works  also  were,  only  partial! 
operation.  The  question  oi  the  recovery  of 
potash  from  dust  continue-.-  to  receive  attention, 
but  no  reports  have  been  received  oi  any  prac- 
tic  al  trials  having  been  made. 

Sulphuric  <i<i<l   works.     The  average  escape  of 

es  from  the  lead   chamber  process  was   1-209 

gr.  per  cubic  foot  in    1916,  an   increase  of  0-138 

over   1915;  the  majority    ot   works,  however, 

■  •I     ne.     increase     in     this     respect.       \     high 

standard  of  proficiency    was  maintained  in  most 

Ol    the    works;    in   many   of    those-    where    former 


standards  were  not  reached,  it  is  noted  that 
proper  ehemical  aid  was  not  at  hand.  The 
demand     for    acid,     ecu. hind     with     difficulties 

regarding  skilled  labour  and  supplies,  was  more 
marked    than    in     1915.      Constructive    effort    wai 

actively  maintained,  so  that  at  the  end  of  th0 
year  the  genera]  conditions  were  better  than  at 
the  end  of  1915.  An  experiment  was  made,  at  a 
Swansea    works  in   washing  down  the-  coke  in  a 

(ci>  -I.us.-s>.   tower  with  acid  and  then  with  wai 
the   washing   was   continued    for   four   days,   until' 
the    wash-water    was    practically    free   from   acid 
The   nitrous  fumes   evolved   in   the-  washing   with 
water  were  led   to    the    Glover   tower  ..!  another 
set    oi   chambers,  whereby  potting  was  saved  tor 
two  days  and  the  acidity  oi  the  exit  fell  to  0-50  gr 
•Sl,:c    per   cub.    ii.     The    washing    resulted    in    the 
coke    readily     rolling    out     ill    loose    pieces,     thus 
avoiding  the-   breaking  up  process  necessary  ati 
long  service  in  a  coke-packed  Gay-Lussac  "to^ 
Washing    for   96   hours   may   not.    be-   necessary   in 
every   case,   and   when   the' nitrous   gases   can 
readily  utilised  the-  preliminary  wash  with  strong 
acid  may  be  omitted. 

Mechanically     worked     furnaces     for    calcining 
sulphide-  ores  (>f  zinc  are  still  in  the  introductory 
stage,     and     mechanical     furnaces     for     ro 
pyrites  and  spenl   oxide  came  into  more  extended 
use. 

There  was  considerable  reduction  in  the-  cliai 
space  allowed  \«v  unit  of  sulphur  burned.     01 
aids  to  increased  and  efficient  production  were  I 
use  of  large  Gay-Lussac  towers  or  other  abso 
plant,  fan  draught,  water  sprays,  externa!! 
chambers,    increased    burner    capacity,    iucrea- 
nitre    consumption,    and    closer  attention    ■■ 
details    of    working.     A    suggestion    of    the    Chief 
Inspector    which    is    being    introduced    into    ; 
works   is  the  provision  of  an  iron   contact  to. 
between  the  burners  and  the  Glover  tower;    this 
would  effect   a  material  conversion  of  the  SO 
S0S.      By  erecting  a  second  set  of  burners  and  it 
contact  tower,  a  further  quantity  of  gases  would 
produced,   and    by    passing    be.th   these   quantities 
of    gases    through    the    Glover    tower,    a    product 
would  result,  containing  little  more  sulphur  dios 
for  tin-  chamber  set  to  deal  with  than  was  formerly 
derived  from  one  set  of  burners. 

Sulphuric  acid  (Class   II.)  works.     Contact  pro- 
cesses.     A  large-  increase  in  the  operation  of  conl 
plants   is   reported,    both   as   regards  extension 
existing  works  and  erect-ion  of  new  ones.      ProdtM- 
tion   was  considerably  increased,  and  further  in- 
crease   is   in   prospect.      In    using   the    iron   c.xi.l.. 
contact    process    in    conjunction    with    chamber 
plant,   trouble  arose  from  the  sluggish  action  in 
the  chamber  of  the  gases  from  the  contact,  section. 
This  was   obviated    later   by    the  judicious   use  of 
steam,  proper  mixing  with  the  chamber  gases,  and 
selection  of  the  most  suitable-  point  in  the  chain 
system  for  their  admission.     Extensive  operations 
were  carried  on  satisfactorily  with   the  "  Mann- 
heim,"     the     "Badische."      and      the     Tent.-; 
processes,        whilst        during        the        year       the 
ischroder-Grillo    process    was    successfully    inn 
duced.      Concentration     processes.       The    a  verai 
escape  of  ai  id  gases  showed  an  increase  of  nearly 
25%  over  that  of   1915.      In  addition  to  .-mis- 
of    unduly    acid    residual    ga.se-s    from    flues    and 
chimneys,   there  was  much   irregular  escape  from 
the  plants  themselves.      In  cascade-  concenti 
plant,   high  acidity  of  exit    ga -es  may    be  dua 

sive  boiling  in  the  lower  basins  (resulting  in 
arid  being  projected  into  the-  Hues),  to  insull 
size  of  scrubbers  for  tli.-  exit    gases,  and  to 
tirieiit   draught    in  the-  basin  Hue-.      In  othei    I 

entrating  plant  there  was  less  opportunltj 
for  irregular  escape  of  acid.      In   some 
where  spent  a- iel  containing  nitrogen  compounds 
was  being  recovered,  an  undue  escape  of  mtl 
oxides  occurred.      Reference  is  mad.-  to  the  s^ti-. 
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factory  use  of  the  Davis  concentrator  for  concen- 
trating acid  from  HO"  Tw.  to  144 J  Tw.  The 
Thomas-Harris  plant  for  making  high  strength 
acid  is  not  yet  a  regular  producer  in  quantity. 
Two  new  methods  of  treating  the  fume  developed 
in  concentrating  plants  have  given  satisfactory 
results  in  trials  ;  one  method  consists  in  causing 
the  particles  to  coalesce  by  means  of  high-tension 
«lectrieal  discharges ;  in  the  other  method,  water 
or  weak  acid  is  supplied  to  the  fan  used  to  induce 
draught  on  the  fume  flue  of  cascade  units. 

Chemical  manure  icorks.  The  number  of  works 
continues  to  decrease,  two  less  being  registered  in 
1916  than  in  1915.  The  reduced  supply  of 
sulphuric  acid  was  met  to  a  limited  extent  by  the 
use  of  nitre  cake  ;  this  has  proved  satisfactory  in 
some  cases,  a  product  with  17 — 20  %  soluble  being 
obtained.  Imports  of  certain  fertiliser  materials 
into  the  United  Kingdom  were  as  follows  : — 


r.'l  I. 

1915. 

1916. 

Tons. 

1     55 
171,910 

Tons. 

.  .   - 
374,  '  •  1 
132,158 

Tons. 
21,644 

Mi:.--          losphates    .... 
Sodium  nitrate    

20,896 

Exports  of  sulphate  of  ammonia  in  1916 
amounted  to  259.500  tons,  compared  with  an 
estimated  home  consumption  of  ITS. 500  tons ; 
the  corresponding  figures  for  1915  were  294.000 
and  128,000  tons  respectively. 

Sulphate  and  muriate  of  ammonia  and  i/as  liquor 
works.  The  number  of  works  in  this  group  con- 
tinues to  increase.  The  quantity  of  ammonia 
recovered  as  a  by-product  in  the  United  Kingdom 
Was  : — 

Ammonia  recovered  (as  sulphate)  ;    tons. 


1914. 

1915. 

1916. 

it:.,''.;" 
16,008 
62,749 

137,430 

173,675 

15,142 

58,826 

1  (5  408 

33,21  S 

172,269 

Iron  works 

Sh.»!r  n    rks     

Producer-gas  and  carbonising 
works  (bone  and  coal) 

15,154 

57,988 

159,506 

28,786 

420.112 

426,267 

433,703 

Of  the  total  for  1916.  70.987  tons  was  produced 

in  the  form  of  concentrated  amrnouiacal  liquor. 

The    -hange  from  production  of  sulphate  to  the 

(preparation    of    concentrated    ammoniacal    liquor 

continued    in    greater    measure    during    the    year 

lundeT  review.     The  use  of  a  cheap  oil,  crude  tar, 

(etc..  for  facilitating  the  removal  of  those  metallic 

[sulphides  precipitated  in  the  saturator  when  crude 

pyiii  (s  acid  is  used  for  producing  sulphate  from 

leas  liquor,  is  now  in   limited  use  in  England ;    it 

B&e      en  in  general  use  in  Scotland  for  a  long  time. 

The    "  direct   process  "    for    the    manufacture    of 

sulphate  of  ammonia  has  been  further  investigated 

and  some  experiments  have  also  been  carried  out 

on  the  sulphiding  of  hydrated  oxide  (see  page  997 ). 

Nitric  acid  works.     Increased  activity  continued 
!in  these  works,  new  plants  being  erected  and  large 
idditions    made    to    existing    works.     Increased 
'ondensing  appliances  were  provided  where  more 
intensive  working  called  for  their  use.     In  some 
ocalities  there  was  still  a  surplus  of  nitre  cake. 
Muriatic  arid  icorks.     The  results  of  the  limited 
inspection  which   these   works  received  indicated 
hat  they  were  conducted  without  undue  escape 
1  )f   noxious    gases.     The    salt    works,    carbonising 
korks,  and  works  making  hydrochloric  acid  were 
■•onducted    without    change    in    methods.     A   de- 
elopment    in    tinplate    manufacture    which    dis- 
penses with   the   necessity  for   "  white  pickling  " 
a  mentioned. 


Sulphide  icorks.  An  increase  from  92  to  96  in 
the  number  of  works  registered  in  this  class  is 
noted,  chiefly  due  to  the  extended  manufacture 
certain  dyes.  In  the  works  in  which  metallic 
impurities  were  removed  from  acids  by  means  of 
sulphuretted  hydrogen,  or  works  in  which  anti- 
mony sulphides  were  manufactured,  the  wa 
sulphuretted  hydrogen  was  satisfactorilv  dis- 
poned of. 

Arsenic  icorks.  In  those  works  in  which 
arsenious  acid  is  obtained  from  arsenical  ores  or 
residues,  or  in  which  arsenious  acid  is  refined, 
filters  continued  to  prove  more  satisfactory  than 
wash  towers  for  treating  the  escaping  "  g;i  - 
though  in  both  types  the  final  escape  was  satis- 
factory. 

Picric  acid  icorks.  The  number  of  works 
increased  from  13  in  1915  to  18  in  1916.  all  the 
new  factories  being  of  important  products  i 
capacity;  large  extensions  were  carried  out  i: 
existing  factories.  The  treatment  of  waste  fin 
leaves  much  to  be  desired,  although  advance  has 
been  made  in  some  factories.  Improved  methods 
of  reducing  working  losses  of  picric  acid  and  for 
the  recovery  of  waste  acid  have  been  introduced. 

Tar  works.  An  increase  of  68.  to  316  works 
registered,  is  recorded,  almost  entirely  due  to  the 
rapid  extension  of  the  use  of  tar  dehvdratin- 
plants  in  gas  works.  Continuous  distillation 
plant  was  largely  adopted,  but  in  some  cases 
these  were  not  provided  with  sufficient  condensing 
arrangements  ;  apart  from  temporary  escape  of 
vapours  due  to  this  cause,  the  tar  "works  were 
conducted  satisfactorily  as  regards  the  require- 
ments of  the  Act.  The  quantity  of  tar  distilled 
in  the  United  Kingdom  in  1916  was  1.420.867  tons 
in  gas  works  and  138.552  tons  in  other  works  ; 
715.051  tons  of  pitch  was  produced  in  gas  works 
and  83.690  tons  in  other  works. 

Zinc  icorks.  Extensive  additions  were  mad - 
to  registered  works,  but  no  new  works  were  added. 
Xo  progress  is  reported  in  the  treatment  of  fumes 
from  zinc  furnaces. 

Scotland. 

The  following  statistics  have  been  compiled  : — 


Pyrites  burned    

Bonesand  phosphates  dissolved 

Salts  of  ammonia  (expressed 

as  sulphate) —  Tuns. 

Gas  works   21 ,305 

Iron  works 14,310 

Shale  works     

Bone,  producer  gas,  coke, 

and  carbonising  works  21,030 

Tar  distilled— 

Gas  and  coke  oven  works  139,107 

Other  works    126,285 

Pitch  produced — 

i        and  coke  oven  works  70,879 

Other  works    7.'.._;7  J- 


1916. 


1915. 


Tons.. 
152,084 

56,'isi; 


L14.693 


265,482 


140,153 


Tons 


■     ■ 
i 
143,011 


Of  the  above  total  quantity  of  sulphate  of 
ammonia  the  equivalent  of  7246  tons  was  manu- 
factured as  concentrated  ammoniacal  liquor  ; 
the  balance  of  107,447  tons  consisted  of  other 
ammonia  products  (sulphate,  chloride,  nitrate,  etc. 

In  sulphuric  acid  works,  sulphuric  acid  ((  lass  II.) 
works,  and  in  zinc  works,  great  activity  prevailed, 
whilst  in  chemical  manure  works  operations  were 
greatly  restricted  owing  to  the  moderate  supply 
of  sulphuric  arid  available. 

Alkali     icorks     were     conducted     satisfactorily 
during  the   year,   no   discharge  of   chimnej 
containing   muriatic   acid  in  excess  of    A.  I    liinit> 
having    been    observed.     The    extended    use    of 
mechanical   furnaces   further   lessened   the   danger 
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of  local  escapes  of  acid  gases.  At  one  works  some 
Local  heating  of  the  adjacent  deposit  of  alkali 
waste,  due  t"  oxidation,  was  noted. 

Sulphuric  acid.  At  three  works  escapes  of  acid 
gases  in  excess  of  the  limit  fixed  by  statute  were 
noU'd.  and  in  addition  escapes  of  acid  gases 
■  'ccurrcd  through  leakages  in  the  manufacturing 
plant.      Additional   plant    was   under  construction, 

but  none  was  completed  at  the  end  of  the  year. 

Sulphuric     add      (Class     II.)      works.       Contact 

IS     works. — This    description    of    works     was 

satisfactorily    conducted    throughout     the    year. 

One  new  works  was  started  towards  the  end  of  the 
\  ear.  and  extensions  were  brought  into  use  in 
works  already  registered.  Concentration  process 
n-iirkd.  The  pressure  on  these  works  was  heavy 
and    continuous.      Plants    of    three    types    were    in 

usc — the  Kessler,  the  Gaillard,  and  the  cascade. 
The  Brsi  two  were  worked  satisfactorily,  but  the 
tbjrd  gave  cause  for  criticism  as  regards  escape 

of  noxious  fumes  otherwise  than  by  the  chimney. 
Imperfect  distribution  of  heat  over  the  system, 
with  pressing  of  the  plant  for  a  large  production 
combined  to  effect  rapid  deterioration  of  structure, 
and  were  largely  responsible  for  the  less  satis- 
hn  bory  conditions  in  some  of  these  plants. 

Chemical  manure  works.  In  one  works  a  new 
mechanical  mixer  was  operated  with  satisfactory 
results  alike  as  to  production  and  to  the  working 
,  onditions  inside  the  works.  Conditions  generally 
were  good  ;    the  discharge  of  acid  gases  was  low. 

Sulphate  and  muriate  of  ammonia  and  gas  liquor 
works.  The  liquor  distilled  from  gas  works  was 
equivalent  to  21,305  tons  of  ammonium  sulphate, 
and  the  noxious  gases  were  destroyed  as  follows  :  - 
In  oxide  of  iron  purifiers,  72°0;  by  combustion, 
16%  ;  by  Claus  process,  11%  ;  and  by  precipita- 
tion by  "metallic  salts,  1  %.  At  one  work  the 
stock  of  oxide  was  renewed  after  14  years'  con- 
tinuous service  ;  during  this  long  period  it  largely 
increased  in  bulk  and  value.  It  was  necessary 
to  use  exceptional  means  to  maintain  its  vigour. 
Plans  are  in  progress  for  conversion  of  several 
large  sulphate  of  ammonia  units  to  the  production 
of  concentrated  ammoniacal  liquor. 

Zinc  works.  Associated  with  increased  pro- 
duction of  zinc  there  was  a  large  increase  in  the 
.  alcination  of  sulphide  ores.  Thfe  use  of  prolongs 
to  arrest  the  fume  leaving  the  receivers  for  con- 
densed zinc  vapour  was  extended  and  improved, 
but  difficulties  were  met  with  in  ensuring  their 
proper  utilisation.  The  solid  matter  obtained  by 
the  condensation  of  fume  in  these  prolongs  is  of 
high  market  value. 


DEVELOPMENT     OF    THE     AMERICAN 

liVKS'l'ITI'S     INDUSTRY. 


V.S.  Comm.  Bcpt.,  Aug.  15,  1917. 
An  examination  of  returns  made  to  the  Bureau 
of  Foreign  and  Domestic  Commerce  by  practically 
the  whole  dyestuffs  industry  in  the  United  states 
indicates  an  increasing  tendency  to  amalgamation 
of  interests  among  certain  plants  making  etudes 
and  intermediates  with  others  producing  finished 

dyestuffs,  which  will  probably  result  in  the  output 

01  a  greater  variety  of  colours  at  a  decreased  cost 

of  production.  \s  far  as  actual  figures  are  avail- 
able, the  total  amount  of  capital  invested  in  the 
industry  in  the  United  States  would  appear  to  he 
163,025,660  dols.  This  amount  does  not  include 
capital  invested  in  dyestuffs  production  by  ten 
firms,  some  of  which  are  just  beginning  operations, 
while  others  are  not  incorporated  and  have  no 
capita]  stock,  but  are  amply  financed  or  are 
owned  by  a  single  individual.     These  plants  will 

probnblv  I"-  in  full  opera t  ion  by  P.MS,  and  several 
million  dollars  of  capital  will  thus  be  added  to  the 


industry.  Prom  figures  submitted  by  manufac- 
turers, the  following  totals  of  monthly  production 

for     the     current     year    have     1 n     compiled  : — 

Twenty-two  firms  manufacturing  crudes  report  a 
monthly  output  of  1,240,350  gallons  of  benzol, 
toluol,  and  so) m-  xylol  and  phenol,  and  li.  I  SI. (it  10  Hi. 
of  benzol,  toluol,  natural  and  synthetic  phenol, 
cresol,  naphthalene,  anthracene,  and  some  xylol, 
cuiuol.  and  amylene  ;  forty  firms  report  a  monthly 
output  of  10,420,600  lb.  of  intermediates;  forty- 
six  tit  ins  had  an  output  of  5.000,000  lb.  of  art  ificia] 

colours  per  month;  and  thirteen  linns  an  output 
pel  month  of  8,183,500  lb.  of  vegetable  dyestufta 
and  extracts  (including  some  tanning  extracts 
not  stated  separately).  For  general  purposes,  it  La 
said,  these  figures  may  lie  taken  as  fairly  repre- 
sentative of  the  industry  as  a  whole.  The  major 
portion  of  the  total  output  of  intermediates  in  the 
tinted  States  is  probably  consumed  in  the  dyM 
stuffs  industry  itself,  although  a  large  amount, 
especially  trinitrotoluol,  falls  in  the  category  of 
explosives.  There  is  a  constant  increase  in  the 
variety  Of  intermediates  and  chemicals  produced 
in  the  United  States  for  making  colours.  DyCH 
stuffs  manufacturers  are  now  producing  '&rsa 
quantities  of  toluidines,  resorcinol,  xylidine,  di- 
anisidine,  naphthylamine,  diphenylamine,  tolidineJ 
benzidine,  benzaldehyde,  benzyl  chloride,  nitro- 
benzol,  nitrotoluol,  EI -acid,  phthalic,  rnetanilioi 
sulphanilic,  and  naphthionic  acids,  nap! 
sulphonic  acids,  naphthylaminesulphonic  acids,  and 
amiiionaphtholsulphonic  acids.  Schaefter's  salt. 
paranitraniline,  dimethylaniline,  and  nun 
others.  A  glacial  acetic  acid  plant  of  large  capacity 
is  expected   to   begin  operation  immediately. 

Coal-tar  dyes  in  a  variety  of  colours  are  now 
regularly  obtainable  from  domestic  sources.  Several 
manufacturers  c  any  full  lin<  s  of  direct,  acid,  basic, 
chrome,  oil,  and  sulphur  colours:  while  others 
confine  their  efforts  to  improving  and  extending 
their  output  of  particular  groups.  Prominent, 
among  the  colours  produced  are.  nigrosineaj 
indulines,  tripheiiylmct  ha  ne  dyes,  saf  rani  ties,  eosina, 
chrysoidines,  rhodaniiues,  rosanilines,  direct  fad 
reds,  browns,  and  yellows  for  cotton,  fast  chrome 
colours  for  wool.  Sudan  colours,  basic  violets, 
synthetic  indigo  and  indigotins.  alkali  blues  for  the 
silk  and  woollen  industries  and  also  for  the  litho- 
graphic trade,  metanil  yellow,  methyl  violefc 
methylene  blue,  benzopurpurine,  benzo  sky  blue, 
primuline,  naphthol  green,  rose  benzale,  gallo* 
cyanine  and  special  chrome  and  khaki  cc 
Considerable  attention  is  being  given  by  about  a 
dozen  firms  to  developing  as  rapidly  as  the 
requisite  intermediates  are  available,  the  tri- 
phenylmethane  dyes,  particularly  fuchsin,  methyl 
violet,  methylene  blue,  magenta,  and  malachite 
green.  The  itemised  figures  given  by  only 
of  the  plants  show  a  monthly  production  of  this 
series  of  colours  amounting  to  62,200  lb.  Of  thia 
quantity  18,200  lb.  represents  methyl  violet  and 
13,450  lb.  methylene  blue.  Two  manufactures! 
specialise  on  intermediates  for  these  dyes.  Then 
is  a  largely  increased  production  and  varii 
reds,  vellows.  and  scarlets.  A  wide  range  i 
reds,  idues.  greens,  vellows.  blacks,  and  greys  fOJ 
cut  ton  is  also  available.  Colours  now  produced 
On  a  commercial  scale  thai  were  not  made  in  the 
United  States  until  recently  are  alizarin  blues. 
browns,  and  vellows  for  calico  printing,  and  foi 
wool  i  para  colours  for  lakes  or  pigment 
dyes  (indigoids)  for  cotton  shirtings  and  gingham* 
synthetic  indigo,  rhodamine,  patent  blue.  aM 
Biebrich  scarlet. 

Present   production  and  new  development 
templated  also  include  blacks  and  greens  in  na 
dyes   for   calico  printers,   a   special   logwood   I  Inc. 
special  mordants  for  dyeing  new  shades  in  direct 
cotton  colours,  khaki  dves,  ditch,  archil,  an 
w.iod  extracts,  and  powdered  cudbear,  oralis 
lemon  fiavines,  Osage  orange  in  a  varietj  ol  snaoeSj 


Vol.  XXXVI.,  No.  18.] 


CENTRAL  SCHOOL  OF  ANALYTICAL  CHEMISTRY. 


993 


American  sumac  extract,  indigotin.  and  natural 
indigo  shades.  It  is  stated  by  several  plants  that 
their  output  depends  on  the  domestic  demand, 
ample  facilities  being  available  for  a  largely 
increased  production  at  any  time.  Some  plants 
operate  at  half  capacity,  while  others  are  running 
21  hours  a  day.  One  firm  is  making  sulphur 
brown  (not  a  coal-tar  product)  on  an  extensive 
scale,  while  another  company  is  producing  mineral 
colours  in  standard  shades  for  wool.  Soluble 
Prussian  blue,  Chinese  blue,  pigment  brown,  lakes 
in  all  the  principal  colours,  para-toners,  dry 
colours,  and  dyes  for  lake  makers  are  handled  by 
different  manufacturers. 

Announcement  has  been  received  of  the  entrance 
into  the  dyestuffs  industry  of  the  leading  American 
company  manufacturing  explosives.  Other  new 
plants  in  process  of  construction  or  to  begin  opera- 
tions before  1918  are  two  for  coal-tar  crudes,  one 
for  anthracene,  one  for  glacial  acetic  acid,  four 
new  buildings  for  aniline  dyes,  one  for  chrysoidine 
and  methylene  blue,  one  for  nigrosine,  induline, 
and  magenta,  and  one  for  nigrosine  only.  A  pro- 
ducer of  direct,  acid,  and  chrome  colours  expects 
to  double  his  present  output  of  nearly  500,000  lb, 
annually  during  the  next  twelve  months.  One 
plant  making  methylene  dyes  is  planning  to 
double  its  capacity, "  two  others  making  aniline 
colours  will  also  double  their  capacity  shortly, 
one  manufacturer  expected  to  have  patent  blue 
and  fuchsia  on  the  market  after  July,  one  of  the 
larger  corporations  is  now-  making  auramine  and 
lanafuchsin  on  a  small  scale  and  installing  equip- 
ment for  their  increased  output,  and  another 
contemplates  the  manufacture  of  primuline  in 
considerable  quantity.  A  producer  of  high-grade 
colours  for  silk  is  enlarging  his  factory  and  con- 
templates the  early  production  of  safranine,  and 
the  installation  of  a  suitable  plant  for  the  extensive 
manufacture  of  aniline  dyes.  Experimental  re- 
search is  in  progress  on  a  great  variety  of  products 
that  are  now  being  manufactured  on  a  semi-com- 
mercial scale  with  a  view  to  increasing  production 
as  the  processes  are  worked  out  in  different 
establishments. 

Dyes  and  dyestuffs  exported  from  the  United 
States  during  the  fiscal  year  ending  30th  June, 
1917.  were  valued  at  11,710.887  dols.,  as  compared 
with  5,102,002  dols.  in  1916. 


GERMAN  CHEMICAL,  INDUSTRIES. 

The  "  Neue  Ziircher  Zeitung  "  recently  pub- 
lished a  review  of  German  activities  in  technical 
matters  in  the  field  of  war  economies,  in  which 
it  is  stated  that  systematic  investigations  into  the 
properties  of  pit  coal  have  been  carried  on  by  the 
.  Kaiser  Wilhelm  Institut  fiir  Kohlenforschung," 
and  have  yielded  important  industrial  results. 
The  treatment  of  coal  with  liquid  sulphurous  acid 
at  ordinary  temperatures  has  produced  viscous, 
golden-yellow  mineral  oils,  the  amount  produced 
ibeing  5  kilos,  per  metric  ton  (see  this  J.,  1916,  1001). 
|A  process  has  also  been  elaborated  by  which 
through  heating  naphthalene  under  pressure,  in 
the  presence  of  aluminium  chloride,  an  oil  is  pro- 
duced which  can  be  used  for  illuminating  purposes 
■  in  the  same  manner  as  petroleum  (this  J.,  1913, 
350).  Finally,  by  treating  with  ozone,  it  has  been 
•  found  possible  to  alter  the  carbon  compounds  in 
coal  to  compounds  soluble  in  water,  the  chemical 
Importance  of  which  cannot  at  present  be  estimated 
(this  J.,  1916,  1001). 

The  utilisation  of  lignite  has  been  greatly 
extended.  In  the  first  place  it  is  being  used 
•extensively  as  a  fuel  in  the  industrial  establish- 
ments   which    have    recently    sprung    up    in    the 


Central  German  lignite  fields,  especiallv  in  the 
neighbourhood  of  Bitterfeld  and  Halle  a/S,  where 
the  German  air-nitrate  factories  are  situated.  A 
process  has  been  discovered  by  which  nearly  twice 
the  usual  amount  of  ozokerite  can  be  obtained 
from  lignite,  and  the  gas  is  being  more  extensively 
used  for  heating  and  smelting  purposes. 

In  the  production  of  nitrates  directly  from  air 
a  new  process  has  been  discovered,  which  works 
with  quadruple  air  velocity  through  the  reaction 
space  and  produces  a  result  about  80%  higher 
than  could  be  obtained  before. 

In  the  metal  industry  further  progress  has  been 
made  with  the  production  of  substitutes  for 
copper,  brass,  and  bronze,  especial  mention  being 
made  of  the  different  zinc  and  lead  alloys,  and  of 
the  increasing  importance  of  aluminium.  Recently 
there  have  been  new  developments  in  ore  smelting. 
With  copper  schists  the  metallurgical  possibility 
of  going  as  low  as  0-7  %  has  been  shown,  whereas 
formerly  the  average  lower  limit  was  2-5%. 
Operations  have  been  commenced  upon  large 
deposits  of  sandstone  containing  lead.  Success- 
ful experiments  have  been  made  in  obtaining 
aluminium  from  clay,  which  will,"  it  is  claimed, 
make  Germany  independent  of  foreign  bauxite  in 
future.  With  nickel  ores  the  workable  limit  has 
been  reduced  from  2-5  to  1-5%.  A  process  has 
also  been  discovered  for  obtaining  nickel  and 
cobalt  from  mine  waters  containing  these  sub- 
stances. 

In  the  German  rubber  industry  the  situation  is 
said  to  have  been  eased  by  the  progress  made  in 
rubber  regeneration,  and  by  the  substitution  of 
mechanical  spring  wheels  for  pneumatic  tyres. 
The  idea  of  exploiting  German  caoutchouc  plants 
has  been  given  up. 

Nettles  have  become  more  and  more  important 
as  a  source  of  fibre.  The  uses  to  which  paper 
textiles  are  put  are  also  constantly  increasing,  and 
qualities  are  being  produced  which  are  durable  and 
will  even  stand  washing.  {Board  of  Trade  Journal 
Sept.   13th.) 


Correspondence. 


CENTRAL    SCHOOL    OF    ANALYTICAL 
CHEMISTRY. 

Sib, 

I  have  now  been  engaged  in  technical  chemistry 
for  over  a  year,  and  I  have  been  struck  pretty 
forcibly  by  the  fact  that  a  firm's  analytical  routine 
is  apt  to  go  on  along  the  same  lines  for  long  periods 
of  time.  If,  on  the  other  hand,  it  is  realised  that 
some  long-established  method  is  by  no  means 
perfect,  and  reference  is  made  to  the  Section  on 
Analytical  Chemistry  in  the  Annual  Reports  of  the 
Chemical  Society,  the  number  and  diversity  of  new 
methods  cited  is  bewildering,  and  hope  of  replacing 
an  old  and  slow  method  by  a  new  and  rapid  one 
is  reduced  by  the  great  number  of  such  new 
methods,  trial  of  and  selection  from  which  might 
well  take  months.  Learning  new  methods  from 
books  alone  is  never  entirely  satisfactorj ,  and 
there  is  at  present  great  need  of  a  living  contn.  I 
between  the  pioneers  of  chemistry  and  those  who 
might  benefit  by  their  work. 

It  is  an  established  custom  to  hold  Post  Gradua  I  •- 
courses  for  doctors.  I  write  to  suggest  that  some- 
thing of  this  sort  might  be  arranged  for  analytical 
chemists  as  well.  Men  and  women  busy  all  day 
in  routine  analytical  work  are  unlikely  to  avail 
themselves  of  new  methods  ;  indeed  the  attempt 
to  do  so  would  much  upset  their  routine  on  which 
the  efficient  running  of  factories  so  much  depend-. 
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What  is  wanted  is  a  Central  School  of  Analytical 
Chemistry  to  which  analytical  ih.  mists  could  be 
sent  occasionally  hy  their  tirms  for  a  short  time, 
and  where  they  could  learn  new  anil  Quicker 
methods,  or  improvements  in  old  ones.  The  nett 
time  such  a  scheme  would  save  the  country  would 
soon  be  enormous.  Such  is  the  crude  idea.  and. 
of  course,  it  requires  a  great  deal  of  hewing  into 
shape,  and  this  cannot  be  done  tdl  after  much 
I  M  usston. 

As  an  imaginary  forecast  of  the  Central  School 
of  Analytical  Chemistry  and  its  manner  of  working 
I  venture  to  put  forward  the  following.  Let  us 
SOPpoee  the  School  in  existence,  housed  in  such  a 

building   as   that    containing   the    Laboratory    of 

tlte  Institute  of  Chemist  r>  ;  and  let  us  also 
suppose  that  the  management  of  a  tirm  are  pain- 
fully aware  that  one  of  their  analytical  methods 
-  unsatisfactory.  The  management  will  then 
write  to  the  Director  of  the  School  stating  their 
difficulty,  and  asking  if  I  letter  methods  exist. 
If  the  Director  of  the  School  can  help  it  will  be 
arranged  that  the  firm's  chemist  shall  attend  the 
school  for  a  time  sufficient  to  gain  complete  mas- 
tery of  the  new  process^  I  think  that  durinu  tins 
tinie  the  chemist  should  still  he  paid  his  usual 
salary  hy  the  firm,  who  should  also  pay  the  school 
lees.  The  tirm  should,  however,  be  entitled  to  a 
refund  of  the  fees  from  their  employee  if  the  latter 
leaves  them  before  the  new  process  which  he  has 
learnt  is  firmly  established  in  their  laboratory. 
1  am  against  the  chemist  attending  the  school 
either  in  the  evenings  or  during  his  usual  holidays. 
It  is  only  men  of  exceptional  physique  who  can 
thus  afford  to  work  over  their  normal  limits  with 
advantage  either  to  themselves  or  to  those  for 
whom  they  work. 

The  question  of  the  upkeep  of  such  a  school  is  a 
difficult  one,  whether  it  should  be  run  by  the  State 
or  jointly  by  manufacturers  to  whom  it  is  likely 
to  be  of  service.  But  in  any  case  movements  of 
both  sorts  are  in  the  air  at  the  present  time,  and  I 
put  forward  the  above  ideas  as  being,  after  all. 
only  a  particular  case  of  what  1  am  thankful  to 
-ay  is  now  a  general  tendency. 

I  am.  etc.. 

R.  C.  Menzjes. 
Loughton,   Essex. 

s,  pt ember  27th,   1917. 


amateur  or  patent-seeking  type,  forahnostag 

ation  past,  and   the   records  of  the  Patent  Offlep 
bear  testimony   to  this. 

Quite  recently  1  had  in  a  foreign  country  the 
opportunity  to  work  practically  an  installation 
of  this  t\j.e.  erected  al  some  conaiderabl 
and  on  quite  a  substantial  scale.  It  was  ere  tejl 
to  deal  with  the  easiest  of  coals  to  work,  via.,  a 
poor  lignite,  of  course  non-caking.  It  failed  hope- 
lessly. :ts  it  churned  the  lignite  to  breeze  (somtj 
30%  to  40°o).  and  failed  to  produce  a  reasonable 
amount  of  tar  oils.  The  installation  ist. dis- 
placed in  favour  of  a  more  modern  and  (• 
system  which  is  now  being  effected,  as  the  trials 
or  the  lignite  sent  to  this  country  to  be  tested  by  the 
process  indicated  proved  very  successful,  yielding — 


LOW     TEMPERATURE     DISTILLATION     OF 

INFERIOR  COALS. 
8m, 

In  reading  the  interesting  article  by  Mr.  T.  F. 
Winmill  in  the  August  31st  issue  of  the  Journal, 
my  at  tent  inn  is  drawn  to  the  point  that  the  dis- 
tillation of  the  coal  was  carried  out  under  a  vacuum 
of  26  inches  to  28  inches  of  mercury.  If  the  plant 
mentioned  is  merely  an  experimental  one  erected 
for  academic  purposes,  this  fact  may  pass,  but  if 
the  carbonisation  be  carried  out  in  future  on  a 
ommercial  scale,  it  appears  to  me  that  working 

under    such     an     approximate     vacuum     as    that 
mentioned   in  the  article,  would  involve  a  collision 

•  iih  the  patents  held  by  the  "Taxless  Fuel 
Syndicate,'  which  cover  carbonisation  of  coal  at 
low  temperatures  under  vacuum,  and  I  have  no 
doubt  that  the  proprietors  of  the  patents  would 
exert  everj  effort  through  the  proper  legal  channel 
to  uphold  their  proprietory  rights. 

As  far  as  using  in  the  retort  a  "  stirrer  "  or  even 
a  continuous  screw  or  helix,  it  is  curious  how  this 

idea  has  fascinated  carbonizers,  espe<  ially  of  the 


Petrol 

Light  oils 

II.  a\  y    oils 

Sulphate 

Good  smokeless  fuel 


2-2  gallons  per  ton. 
•)•■! 

on:, 

22   lb. 
12    CWt. 


My  experience  goes  further  :   with  screw  n 
working  rich  bituminous  coals  or  cannels.  t I 
the    greatest   mechanical   difficulty   in  getting  the 
screw  to  pass  such  coals  or  cannels,  as  wl.  >n  they 
get   to   the   sticky    stage,    the    power   required   to 
operate  the  screw  is  enormous. 

Your>   faithfully. 

F.    I>.    M  utsll.M.r., 
Past  President,  Institute  of  Oas  Engineers. 
19,  Queen  Anne  s  Chambers.  S.W., 
September  18th,  l»17. 


Obituary. 


CLAYTON  BEADLE. 

Clayton   Beadle,    who   died   on   August    10th 
last,   was   born  in   LStiS,   and  was  edu 
Dover    College.      After   a    short    time    spent    in 
studying     the     routine     of     paper-making,     he 
entered  the  laboratory  of  Cross  and   Bevan  in 
1886,  and  later  became  a  partn  r  in  the  linn. 
Whilst   there  he  was  engaged  in  inves 
in  connection  with  cellulose,  and  especially  in 
regard  to  the  work  wliich  led  up  to  the  founda- 
tion of  the  viscose  industry,      tin  the  laps    ,.f 
his  term  of  partnership  he  joined  with  ol 
in  forming  the  British  Viseoid  Company,  v 
launched  an  experimental  works  at  Erith  undei 
his    management.     He    was    also    actively    in- 
terested in  the  work  of  the  Viscose  Synd 
and  the  Viscose  Development    Co.     For 
\  ears  lie  has  been  engaged  in  con-ultm  :  p 
in   partnership    with    Dr.    11.    I'.    Stevens 
their   laboratories   have   become   widely  known 
in    connection    with     the    paper    and    ru 
imlust  ries. 

Beadle      contributed      largely      to      t. 
literature  :    he  was  the  author  of  "  The    I 
and    Practice  of   Beating."   ami   also  publ 
"Chapters  on   Papermaking,"   in  collabo 
w  itb  I  »r.  Ste\  ens. 

His  work   received   many  recognition 
learned  and  tei  hnical  societies,  in,  ludini 
from  the  Royal  Societv  of    \rts,  Societe'  i 
couragementpour  ('Industrie  Rationale  1 1 
and   the   Franklin   Institute   (Philadelphia). 
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Journal  and  Patent  Literature. 

PATE5T  Specifications  may  be  obtained  by  post  by  remitting  as  follows: — 
English. — 6d.  each,  to  the  Comptroller  of  the  Patent  Office,  Southampton  Buildings.  Chancery  Lane,  London.  W.C. 
United  States. — Is.  each,  to  the  Secretary  of  the  Society,  who  has  to  furnish  the  U.S.  Patent  Office  with  the  following  data  : 

Patent  number,  date,  name  of  patentee,  and   title  of  invention. 
prenrh. — 1  fr.  05  c.  each,  as  follows  :   Patents  dated  1902  to  1907  inclusive.  Belin  et  Cie..  56.  Rue  Ferou  8.    Paris  (3c.). 
Patents  from  1908  to  date,  L'Imprimerie  Xationale,  87,  Rue  Vieille  du  Temple,  Paris. 


I.— GENERAL;    PLANT;    MACHINERY. 

Dcsiccanls ;    Comparison   of   the   efficiency   of  some 

common .     M.  V.  Dover  and  ,T.  W.  Marden. 

J.  Amer.  Chem.  Soc.,  1017.  39,  1609— 1614. 
Alumina  was  prepared  from  purified  alum  solution 
iy  precipitation  with  ammonia.  The  precipitate 
s-'as  washed  with  dilute  ammonia,  dissolved  in 
rydro.hlorio  -acid,  re-precipitated  with  ammonia, 
ind  washed  with  water  and  ammonia.  The  pro- 
iui  t  was  dried  first  at  100°  C.  and  finally  at 
;iin  I  .  in  a  current  of  air  dried  over  sulphuric 
icid.  Calcium  oxide  was  prepared  by  treating  the 
titrate  with  caustic  soda,  dissolving  the  hydr- 
oxide i'1  hydrochloric  acid,  and  re-precipitating 
ivith  caustic  soda.  The  hydroxide  was  then  washed 
Tee  from  chlorides,  and  was  ignited  at  500°  C.  in  a 
•urrent  of  air  free  from  carbon  dioxide.  Magnesium 
yxidc  was  prepared  in  the  same  way  as  alumina. 
r'upric  sulphate  was  prepared  by  three  times  re- 
■rystallising  blue  vitriol,  drying  at  100°  C.  and 
leating  for  some  time  at  400"  C.  In  each  case  the 
ieshly  prepared  de.siccant  was  transferred  to  a 
Q-t nl m'  whilst  still  warm.  A  known  volume  of 
jurist  air  was  aspirated  at  a  uniform  rate  (1*  to 
1  litres  per  hour)  through  a  column  of  the  desiccant, 
SO  cm.  long  by  15  mm.  wide,  and  the  residual 
noisture  absorbed  and  accurately  weighed  in  a 
ounterpoised  phosphorus  pentoxidc  tube.  Alumina 
woved  to  be  a  most  efficient,  drying  agent,  but 
•allium  oxide  and  magnesium  oxide  soon  became 
•xhausted.  With  cupric  sulphate  the  colour 
■howed  that  the  first  few  cm.  of  the  column  of 
oaterial  was  sufficient  to  absorb  the  moisture, 
"rom  the  results  obtained  by  the  author  and  by 
fibers,  the  weights  of  residual  moisture  in  1  litre 
>f  air  at  25°  C.,  after  having-  passed  a  U-tube 
ontaining  a  30  cm.  column  of  the  desiccant,  are 
iven  as  follow  : — copper  sulphate.  1  i  mgrms.  ; 
inr  bromide,  IT  ;  zinc  chloride.  0-8  :  calcium 
'hloride,  0-36;  sulphuric  acid  (951%),  0-3; 
.alcium  bromide,  0-2  ;  calcium  oxide.  0-2  :  sodium 
lydroxide,  016  ;  magnesium  oxide.  0-008  :  alumina, 
•003  ;  potassium  hydroxide,  0002  mgrm. 

—J.  H.  P. 

Patents. 

Evaporators.     The  Griscom-Russell  Co..  New  York, 

Assignees  of   R.   C.   Jones,  Garden  City,   N.Y.. 

U.S.A.      Eng.     Pat.     103.820.     Dec.     21.     1916. 

(Appl.  No.  18.312  of  1916.)     Under  Int.  Com.. 
;  Feb.   1,    1916. 

i  mtlti-coil  evaporator  has  a  perforated  baffle- 
late  arranged  below  the  surface  ot  the  liquid  and 
list  above  the  coils,  so  that  the  vapour  given  off 
i  directed  to  one  side  of  the  vessel  and  carries 
nly  a  little  entrained  liquid  with  it.  The  vapour 
asses  into  a  pipe  extending  upwards  through  the 
'parator-head  above  the  evaporator,  and  is 
isrharged  from  the  pipe  through  a  nozzle  against 

ridge  by  which  the  vapour  is  divided  into  two 
)nverging  streams  which  sweep  round  the 
•parator-head  to  the  outlet.     The  deposited  liquid 

returned   by  a  pipe  to  the  evaporator  proper. 

— W.  H.  C. 

oncentraliou.  evaporation,  or  distillation  oi  liquids. 
J.  Harvey.  Rock  Ferry.  1".  A.  Hulme,  Formby, 
and  The  Chemical  and  Mechanical  Processes  Co.. 
Ltd.,  Liverpool.  Eng.  Pat.  10S.555,  Aug.  30. 
1916.  (Appl.  No.  12,255  of  1916.) 
X    ordinary    evaporating    apparatus   has    on    its 


outlet  pipe  a  long  continuation  pipe  and  in  it  a 
length  of  piping  or  coil,  the  lower  end  of  which  is 
connected  with  the  feed  tank  and  the  upper  with 
the  evaporator.  The  liquid  in  the  feed  tank 
passes  through  this  pipe  and  is  heated  by  the 
vapours  from  the  evaporator,  acting  as  a  con- 
denser at  the  same  time.  Any  uncondensed 
vapour  is  condensed  by  means  of  a  water  spray 
placed  below  the  preheating  coil. — .T.  H.  I". 

Dust  separator  for  pulverising  mills.  The  Raymond 
Brothers  Impact  Pulveriser  Co.,  Chicago,  111.. 
Assignees  of  R.  A.  Lachmann  and  \Y.  B.  Sense- 
man.  Chicago,  and  A.  W.  Ravmond.  Evanston, 
111.,  U.S.A.  Eng.  Pat.  105.763.  July  24.  1916. 
(Appl.  No.  5517  of  1917.)  Under  Int.  Conv., 
Oct.  23,  1915. 

A  dcst  separator  for  pulverising  apparatus  of  the 
type  in  which  the  pulverised  material  is  discharged 
by  m.-ans  of  an  air  current,  consists  of  a  fuunel- 
shapeal  separating  chamber  open  at  the  top  and 
having  a  discharge  opening  at  the  bottom  which 
can  be  closed  by  a  slide.  A  conical  partition, 
having  a  central  opening,  is  disposed  across  the 
separating  chamber,  to  the  upper  open  end  of  which 
a  bag.  formed  of  material  pervious  to  air,  and  sup- 
ported by  a  framework,  is  fixed.  The  pulverised 
material  is  led  tangentially  into  the  separating 
chamber,  below  the  partition,  and  the  space  above 
the  partition  is  connected  by  a  pipe  with  the  feed 
passage  leading  to  the  pulverisins  machine. 

~   — W.  II.  C. 

Waste  heat  of  gas  engines,  incandescent  slag,  coke, 
and  the  Wee;  Method  for  utilisation  of  the — - — . 
C.  Semmler.  Wiesbaden.  Germanv.  Eng.  Pat. 
107.443.  Julv  24,  1916.  (Appl.  No.  10.403  of 
1916.) 

A  circulating  medium  which  does  not  readily  boil, 
for  instance  glycerin,  calcium  chloride  solution.  et  .. 
is  used  to  take  up  the  waste  heat  and  to  give  it  up 
again  to  water  or  air  in  a  suitable  heat-exr-hamiing 
apparatus.  The  circulating  medium  is  heated  only 
j  to  a  temperature  below  its  boiling-point,  so  tha 
ran  be  used  under  atmospheric  pressure.  Heat 
-tming  or  dissipating  devices  are  interposed  in  the 
system  to  deal  with  an  irregular  supplv  oi  waste 
heat.      (See  also  Eng.  Pat.  Appl.  10.074  of   1916.) 

— W.  H.  <'.. 

Boiler  gases;  Apparatus  for  trashing  and  utilising 

waste .     F.    Sargent    and    II.    C.    Heaton, 

Chicago,  Assignors  to  Bahcock  and  Wilcox  Co., 
Bavonne.  N.J.  U.S.  Pat.  1.235.92S.  Aug.  .. 
1917.     Date  of  appl.,  Apr.  21.  1916. 

The  waste  gases  are  sprayed  with  water  which 
then  passes  to  the  feed  water  heater,  through 
which  it  travels  in  the  opposite  direction  t"  the 
feed  water.  After  leaving  the  feed  water  heater, 
the  spray  liquid  is  used  to  moisten  the  air 
for  combustion. — J.  H.  1'. 

Vacuum  drying  apparatus.     J.  D.  Taylor.  London, 
and  F.  Shaw  and  Co..  Ltd.,  Manchester. 
Pat.  108,130,  Mar.  6.  1917.     (Appl.  No.  3325  oi 
1917.) 
The  material  is  fed  from  a  hopper  by  a    rot 
vacuum-tight  pluc  into  a  steaxn-ja<  keted 
drving   chamber.     Within    the    chambei 
convevor  passes  the  material  to  the  small.:  •  ■■■■>  ol 
a   tapering   horizontal   conveyor  dram,   from  the 
wider  end  of  which  the  dried  material 
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to  the  atmosphere  through  an  air-lock.  Several 
tapering  drums  may  be  placed  in  series,  one  above 
the  other,  within  the  chamber. — W.  II.  C. 

Drying  ajijiaratus  for  rraitle  bark,  maize,  or  other 
like  commodity.  A.  .Mitchell.  London.  Eng.  Pat. 
1.08,132,  .Mar."  15,  1917.   (Appl.  No.  3805  of  1917.) 

The  material  is  supported  on  a  series  of  super- 
posed endless  bands  which  convey  it  through  the 
drying  chamber.  The  latter  is  formed  by  a 
collapsible  frame  covered  on  the  inside  and  outside 
with  asbestos  sheets,  with  a  layer  of  insulating 
material  between  the  sheets.  Air  is  drawn  from 
tile  atmosphere  through  a  dust  filter  by  a  fan 
and  delivered  through  a  refrigerating  chamber, 
where  it  is  dried,  to  a  tubular  air  heater.  The 
air  is  heated  hy  the  products  of  combustion 
from  a  furnace  placed  below,  which  pass  round  the 
tubes,  and  the  warm  air  is  delivered  into  the 
drying  chamber  through  flues  which  pass  below 
the  floor,  and  are  provided  with  a  number  of 
discharge  nozzles. — W.  H.  C. 

Dryiiu/  and  aerating  machines.  J.  A.  Sparks, 
C.  E.  and  W.  M.  (lark.  Elk,  Kans.,  U.S.A. 
Eng.  Pat.  108.520,  Aug.  8,  1916.  (Appl.  No. 
11.190  of  1916.) 

The  apparatus  consists  of  a  hydro-extractor 
provided  with  a  lid  containing  an  air  inlet  in  the 
form  of  a  spout.  The  revolving  basket  sets  up 
an  inflowing  current  of  air  through  the  spout 
and  through  the  material  in  the  basket. — J.  H.  I'. 

Centrifugal  dryer.  G.  H.  Elmore.  Swarthmore,  Pa. 
U.S.  Pat,  1.235,193,  Julv  31,  1917.  Date  of 
appl..  Sept.  6,  1912. 

The  material  is  fed  to  the  small  upper  end  of  a 
revolving  conical  screen  by  means  of  a  hopper. 
Within  the  screen  is  a  bell  distributor  mounted 
with  a  number  of  quick  pitch  conveyor  flights  ; 
the  distributor  revolves  in  the  same  direction 
as  the  screen,  but  at  a  slightly  different  speed, 
thus  tending  to  feed  the  material  down  the 
screen.— J.  II.  P. 

Regenerative  furnaces  ;    Reversing  valves  and  flues 

for .       B.    Percival,    Sheffield.       Eng.    Pat, 

103,205,  July  31,  1916.  (Appl.  No.  10,776of  1916.) 

SEPARATE  water-sealed  valve-boxes,  separated 
by  a  considerable  length  of  flue,  are  used  for  the 
gas  and  waste  products  of  combustion  respectively. 

— W.  H.  C. ' 

Furnaces.    P.  Southwick.  Birmingham.    Eng.    Pat, 
108.566.  Sept.  16,  1916.  (Appl.  No.  13,174  of  1916.) 

A  FRAME,  formed  from  cast  iron  bars  with  mitred 
ends  and  secured  by  dovetail  connections,  is 
placed  above  the  usual  fire-bar  frame,  and 
p.i^sages  are  formed  at  the  sides  of  both  frames 
in  the  brickwork  to  admit  air  to  the  back  of  the 
upper  frame.  The  air  passes  through  skits  in  the 
vertical  bars  of  the  frame  to  the  upper  side  of  the 
fire-bars.— J.  II.  1'. 

Viscid  material;  Apparatus  for  reducing  more  or 
leas  in  bulk  to  tin  condition  of  »  layer  or  film. 

A.  Somthagen,  West  Ealing,  and  E.  H.  Bern- 
hard.  Ashurst,  Kent.  Eng.  Pat.  108,504,  Aug.  :;. 
1916.    (Appl.  No.  10,982  of  1916.) 

The  material  is  supplied  by  a  feed  roller  to  a  pair 
of  oppositely  moving  rollers  or  to  a  roller  and  a 
fixed  body  or  a  belt.  The  rollers  may  move  at  the 
same  or  different  speeds,  and  the  thickness  of  the 
film  is  regulated  by  altering  the  space  between 
the  rollers  and   the  speed  of  the  feed-rollers. 

—J.  U.  P. 


Centrifugal  separator.  T.  H.  Parker,  San  Francisco. 
Reissue  14,331,  July  24,  1917,  of  U.S.  Pat. 
1.212.996,  Jan.  16.  1917.  Date  of  appl..  June 
9,    1917. 

IN"  a  separator,  the  rotary  distributor  has  a  central 
depression  and  is  surrounded  and  partly  covered 
by  a  shell  having  an  opening  at  top  and  bottom. 
The  shell  is  carried  on  a  rotating  sleeve  and  its 
upper  part  is  surrounded  by  a  receptacle  with  a 
downwardly  inclined  bottom  and  fitted  with  a 
discbarge  hole  at  the  bottom  and  a  supplv  pipe 
at  the  top.  The  material  is  fed  through  this 
pipe  on  to  the  revolving  distributor,  the  light 
particles  being  discharged  over  the  top  of  the  shell 
and  the  heavy  ones  below  it.  The  shell  and  di>. 
tributor  may  be  run  at  different  speeds. — ,1.  M.  P, 

Cleaning    and    heating    air;      Apparatus    for . 

W.  P.  Cox,  Danville.  Va.     U.S.   Pat,   1,233,555, 
July  17,  1917.     Date  of  appl.,  Jan.  25,  1916. 

A  tank  containing  liquid  is  supported  on  "  .stag- 
gered "  guides  between  which  "staggered" 
Baffles  formed  of  absorbent  material  are  placed. 
The  air  passes  between  the  guides  and  baffles, 
the  latter  being  supplied  with  liquid  from  the 
tank  above  by  wicks,  and  then  through  a  screen 
or  filter  which  is  also  supplied  with  liquid  from  tli.- 
tank  by  wicks. — W.  II.  ('. 

Clarifier.  O.  M.  Ntlson,  Assignor  to  United  States 
Sugar  Co.,  New  Haven,  Conn.  U.S.  Pat. 
1.234.202,  Julv  24,  1917.  Date  of  appl.,  Dec. 
14.  1916. 

An  inner  vessel  serving  as  a  healing  flue  is  sus- 
pended within  an  outer  vessel  containing  a  fluid, 
and  is  partly  surrounded  by  baffle  plates.  Tin- 
fluid  in  the  outer  vessel  is  caused  to  flow  in  a 
t  i irl  ui  his  path  around  the  inner  vessel  and  through 
vertical  tubes  extending  through  the  inner  vessel. 
The  baffle  plates  are  arranged  so  that  the  inner 
vessel  can  be  removed  without  disturbing  them. 
The  outer  vessel  is  provided  with  gutters  and 
cocks  for  the  scum  and  fluid  contents. — J.  II.  P. 

W.    E.    Prindle,    London, 


Dryers  ;    Rotary  — 

Ohio,  U.S.A.  Eng.  Pat.  108,358,  Aug.  3,  1916. 
(Appl.  No.  10,991  of  1916.) 

See  U.S.  Pat.  1,222,244  of  1917  ;  this  J.,  1917,  583. 

Druing-machines  with  rotary  heating  devices;  Con- 
struction of .     R.,  W.  G.,  and  P.  H.  Simon, 

Basford.  U.S.  Pat.  1,237,110,  Aug.  14,  1917. 
Date  of  appl.,  May  21,  1914. 

See  Eng.  Pat.  12,237  of  1913  ;    this  J.,  1911.  348. 

Disintegrating  machine.     G.  S.  Higginson,  London. 

U.S.   Pat.    1,235.030,   July   31,    1917.     Date  of 

appl.,  June  14,  1915. 
See  Eng.  Pat.  14,894  of  1914  ;  this  J.,  1915,  945. 

Pyrometer.     U.S.     Pat.     1,234,203.     See     -Will. 


IIa.— FUEL  ;    GAS  ;    MINERAL    OILS   AND 
WAXES. 

Alcohol  as  a  source  of  power.     W.  T.  Row.-.     Bull- 
No.  8,  Dept,  of  Chein.,  South  Australia. 
Ai.i'uiiol  possesses  many  advantages  over  petto! 
as   a    fuel    for    internal    combustion    engines.     A 
greater    degree    of    compression    can    be    used   and 
(here     is     jess     trouble     from     "knocking."     Tic 
Department  has  used  a  mixture  of  95  volun 
pure  alcohol  and  .">  volumes  of  water.     Meth 
spirit  is  more  economical  but  would  be  ini) 
bv    using    better   denaturing   agents.     There   i-   a 
little  difficulty  in  starting  from  "all  cold  "  with 
alcohol,   and   it   is   advantageous   to   add   a   little 
petrol  or  ether.     With  engines  specially  designed 
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for  alcohol,  this  fuel  has  an  advantage  over  petrol, 
relative  efficiencies  of  28  and  16-5%  respectively 
being  quoted  (see  also  this  J.,  1915,  336).  Petrol 
and  alcohol  do  not  mix  in  all  proportions,  but 
petrol  may  be  added  to  95%  alcohol  up  to  equal 
volumes.  Benzol  will  mix  with  alcohol  in  all 
proportions,  and  in  some  cases  a  solution  of 
naphthalene  in  benzol  is  used.  With  regard  to  the 
Excise  restrictions  it  would  be  an  advantage  to 
provide  a  system  of  methylation  more  adapted  to 
a  motor  spirit:  benzol,  petrol  or  redistilled  con- 
densate from  Pintsch  gas  are  suggested  as 
admirable  denaturants  for  this  purpose.  The 
use  of  wheat  for  alcohol  production  renders 
the  cost  prohibitive,  and  the  price  of 
potatoes'  would  require  to  be  not  higher 
than  23s.  per  ton.  A  good  source  of  alcohol 
is  found  in  molasses,  of  which  in  Australia 
fully  a  third  is  put  to  no  use.  Wood,  according 
to  the  variety,  will  give  16  to  20  galls,  of  alcohol 
per  ton.  As  regards  the  cost  of  alcohol,  the 
working  expenses,  apart  from  the  restrictions  of 
the  Revenue  authorities,  would  appear  to  average 
about  5d.  per  gallon. — J.  E.  C. 

Ammonium    sulphate  ;      Direct    process  jor  manu- 
facturing    .     II.     53rd    Report   on    Alkali, 

etc.,  Works,  1916,  21—50.     (See  tliis  J.,   1915, 

1001.) 

rms  process  was  kept  under  observation  in  two 

.vorks.     In  these  works  the  make  of  gas  has  on 

iccasions  reached  1200  cub.  ft.  per  sq.  ft.  of  box 

surface  per  24  hours,  and  the  volume  of  oxide  in 

•elation  to  gas  has  been  80  and  6-7  cub.  ft.  of 

;)xide  respectively  per  1000  cub.  ft.  of  gas  ;    the 

•rude  gas  is  very  imperfectly  cooled  before  reaching 

the  purifiers,  and  where  cooling  is  more  efficient  the 

:ondensed  moisture  removes  much  of  the  ammonia. 

,Jnder  these  conditions,  moisture  tends  to  condense 

vithin  the  system,  and  the  use  of  a  relatively  dry 

jxide,  as  previously  recommended,  is  considered 

ully  justified.     Observations  of  temperatures  in 

he  process  indicate  that  satisfactory  results  are 

ibtainable     with     temperatures     considerably     in 

|xcess  of  the  limits  previously  laid  down  (about 

|0°  F.  both  in  the  suphiding  and  oxidation  zones) 

mder    the    existing    conditions.     Experience    has 

lonfirmed  the  view  that  the  activity  of  the  oxide 

Is  markedly   higher   when   sufficient   ammonia   is 

present  in  the  crude  coal  gas  to  keep  the  oxide 

ieutral  or   slightly  alkaline,   and  in  some  works 

•!he  life  of  the  oxide  has  been  considerably  extended 

y  supplying   a    controlled   amount   of   ammonia 

,o  the  boxes.     The  results  of  experiments  suggest 

hat  the  amount  of  ammonia  required  to  maintain 

he  oxide  in  a  state  of  neutrality  bears  a  direct 

elation  to  the  amount  of  ferrous  sulphate  formed, 

nd   that    the   formation   of    ferrous    sulphate    is 

ivoured  by  excessive  moisture  and  possibly  by 

')W    temperature.     The     bulk     of     the    ammonia 

tiould  be  introduced  to  the  first  purifier,  but  it  is 

onsidered  desirable  to  admit  a  certain  proportion 

5  the  second  box  in  place  of  supplying  an  excess 

>  the  first  box.     Cyanogen  recovery,  by  scrubbing 

]ie  crude  gas  with  ferrous  sulphate,  is  regularly 

ractised  at  one  works,  but  removal  of  the  hydro- 

•  aiiic    acid   has    not    obviated    purifier   troubles. 

otwithstanding  the  elimination  of  losses  due  to 

[efficient  working,   the  recovery  of  ammonia  in 

le  process  was  only   18J  lb.    (sulphate)  per  ton 

coal  carbonised  in  1916.  compared  with  17  lb. 

1915.     These  figures  raise  doubt  as  to  whether 

le   amount   of    ammonia   leaving   the   retorts   is 

ally   so   high   as   has   been   supposed,    and   pre- 

iiinary  tests  tend  to  confirm  this,  but  the  subject 

quires    further    investigation. 

; 

ilphiding  of  hydratcd  oxide  ;    Experiments  on  the 

' .     53rd  Report  on  Alkali,  etc.,  Works,  1916, 

50—52. 

iude  coal  gas  leaving  a  scrubber  fed  with  gas 


liquor  containing  about  1-95%  of  free  ammonia 
(ammonia  content  of  gas  in  one  experiment  6-3  grs. 
per  100  cub.  ft.)  was  passed  downwards  through 
Dut«h  bog  ore  contained  in  a  model  purifier. 
Samples  of  the  oxide  were  dried  at  various  tem- 
peratures and  their  efficiency  compared  with  that 
of  an  equal  volume  of  undried  material  at  different 
temperatures  and  rates  of  flow.  Oxide  containing 
16%  of  moisture  (corresponding  approximately  to 
Fe2Oa,3H;.0)  was  markedly  more  efficient  than 
an  equal  volume  of  oxide  containing  37  %  of 
moisture  (Fe203,6H20),  or  of  oxide  dried  at 
100°  C.  (Fe203),  at  both  high  and  low  tempera- 
tures. Under  all  conditions  of  hydration,  the 
oxide  showed  a  marked  increase  in  efficiency  at 
high  temperatures  ;  e.g.,  the  relative  efficienrit  s 
of  air-dried  oxide  were  100  at  36 c  C.  and  39  at  5°  C. 


Tar;    Increasing   the   yield   of - 


by    lower    tem- 


perature carbonisation.     J.  West.     Gas  J.,  1917, 

139,379. 

The  author  gives  details  of  tests  relating  to  the 
effect  of  high  and  low  temperature  on  the  yield  of 
tar.  A  four  davs'  test  with  a  coal  of  poor  quality 
at  temperatures"  of  1400°  C.  (25-.20  F.)  and  978°  C. 
(1793°  F. )  gave  the  following  respective  results  : — ■ 
Coal  carbonised,  43-1  tons  and  12-97  tons;  gas 
made  per  ton,  11,491  cub.  ft.  and  7272  cub.  ft.  ; 
total  yield  of  tar  (dehydrated),  259  galls,  and 
140  galls.  ;  reduction  in  output  of  tar  due  to  low 
temperature  carbonisation,  46  %.  Tests  on  coal  of 
good  quality  carbonised  at  temperatures  of  1404°  C. 
(2559°  F.)  and  1160°  C.  (2120°  F.)  gave  the  follow- 
ing results  respectively  : — Coal  carbonised,  34-32 
and  17-73  tons  ;  gas  per  ton,  13,899  and  13,387 
cub.  ft.  ;  yield  of  tar,  447  and  292  galls.  ;  reduction 
in  output  of  tar  34-7  %.  Tests  on  coal  carbonised 
at  high  temperatures  with  the  addition  of  steam 
to  make  blue  water-gas  gave  a  gas  yield  of  16,603 
cub.  ft.  per  ton  and  a  tar  yield  of  20  gallons  per 
ton,  the  latter  figure  being  higher  than  any  of  the 
yields  quoted  at  low  temperatures.  The  low 
temperature  tar  is  of  very  poor  quality,  and  is 
made  at  a  very  great  sacrifice  of  volume  of  gas, 
time  taken  up,  and  excessive  costs,  while  the 
total  output  per  day  is  materially  decreased. 
Analysis  shows  that  low  temperature  tar  does  not 
produce  as  good  results  in  content  of  toluol  and 
benzol  as  the  high  temperature  product. — J.  E.  C. 


Mineral  oils  ;    Oxidation  of 


by  air.     I.  Effect 


of  sulphur  on  the  oxidation  of  hydrocarbons,  with 
particular  reference  to  asphalt.  B.  T.  Brooks 
and  I.  W.  Humphrev.  J.  Ind.  Eng.  Chem., 
1917,  9,  746—748. 

Petroleum  oils,  whether  saturated,  such  as 
natural  gasoline,  or  of  the  unsaturated  type,  like 
"  cracked  "  gasoline,  deteriorate  much  more 
rapidly  by  oxidation  on  exposure  to  the  air  than 
portions  of  the  same  oils  which'  have  been  freed 
from  sulphur  by  treat ment  with  lead  or  copper 
oxides  or  metallic  sodium.  It  is  possible  that 
oxidation  of  the  sulphur  compounds  causes  a 
simultaneous  oxidation  of  other  constituents. 
This  view  is  supported  by  the  fact  that  on  heating 
petroleum  residues  with  small  amounts  of  sulphur, 
and  shaking  the  mixture  with  natural  gas,  the 
product  is  much  more  fluid  than  that  obtained 
by  blowing  air  into  the  mixture.  Asphalts  of 
exceptional  hardness  may  be  made  by  the  combined 
action  of  air  and  sulphur.  For  example  on  air- 
blowing  a  sample  of  residue  from  a  Mexican  oil, 
to  which  8%  of  sulphur  had  been  added,  for  31 
hours  at  220"  to  230°  C,  the  resulting  product  had 
a  flowing  point  of  185°  C,  and  a  penetration  of 
7  mm.  at  25°  C.  Another  product  made  from 
the  same  residue,  with  the  addition  of  ll",  "I 
sulphur,  had  a  flowing  point  of  200°  C,  and  a 
penetration  at  25°  C.  of  5  mm.  (100  grm.  weight, 
No.  2  needle,  10  sees.).  In  practice,  products  as 
hard  as  this  are  seldom  required,  but  the  addition 
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of  3  to  5%  of  sulphur  has  a  pronounced  effect 
in  producing  hard  asphalts  in  a  much  shorter 
time  {e.g.,  14  hours  as  against  96  hours)  than  can 
be  obtained  by  air-blowing  residues  to  which 
sulphur  has  not  been  added.  Heme,  too,  residues 
relatively  rich  in  sulphur  will  yield  hard  asphalts 
in  less  time,  when  blown  with  air,  than  those  poor 
in  sulphur. — 0.  A.  M. 

Bitumens  ;    Effects  of  exposure  on  some  fluid . 

C.   S.   Reeve  and  R.  H.   Lewis.     J.   Ind.    Eng. 

Chem..  Hi  17.  9,  743—748. 
Expos  the  tests  were  made  in  a  shallow  box 
designed  to  exclude  dust  (J.  Ind.  Eng.  Chem., 
1913,  5,  15)  upon  samples  of  crude  petroleum, 
oil  asphalt,  petroleum  residue,  and  a  water-gas 
tar  preparation,  and  the  results  were  compared 
with  the  behaviour  of  the  same  materials  when 
used  for  the  surface  treatment  of  a  limestone 
macadam  road.  At  the  end  of  two  months_the 
crude  petroleums  had  lost  12-47%  and  14-57% 
in  weight  respectively,  the  oil  asphalts  showed  a 
slight  increase  in  weight,  whilst  the  Texas'petroleum 
residue  had  increased  Z-16%  iu  weight,  and  showed 
a  slight  softening  of  the  material,  as  indicated  by 
the  float  test  at  10  C.  The  tar  preparation,  which 
yielded  only  2-1%  of  distillate  up  to  170°  C,  lost 
7-29%  in  weight  in  the  exposure  test.  The 
behaviour  of  the  four  products  under  service  con- 
ditions was  in  general  agreement  with  their 
relative  behaviour  in  the  exposure  tests.  The 
crude  petroleums  and  the  tar  preparation  developed 
a  firm  crust  which  was  not  displaced  by  traffic 
in  rain  and  snow,  whilst  the  Texas  petroleum 
residue  became  soft  during  rainy  periods  through- 
out the  year.  On  continuing  the  exposure  tests 
for  12  months,'  all  the  samples  excepting  the 
petroleum  residue  showed  a  lower  loss  than  during 
the  previous  period,  whilst  the  residue  showed 
a  slight  increase  in  fluidity.  The  amounts  of 
fixed  carbon  and  of  bitumen  insoluble  in  naphtha 
showed  much  greater  increases  than  corresponded 
with  the  loss  of  volatile  constituents.  For 
example,  in  the  case  of  a  Trinidad  crude  petroleum, 
the  loss  on  heating  the  sample  for  10  hours  at 
103"  C.  was  28-31  %,  whilst  the  loss  on  exposure 
for  10  months  was  26-60  %,  but  the  actual  increases 
in  fixed  carbon  for  the  same  periods  were  4-30 
and  5-80%  respectively.  It  is  probable  that 
polymerisation  and  intermolecular  reactions  have 
as  much  effect  as  evaporation  in  causing  these 
changes. — C.  A.  M. 

Action  of  illuminating  gas  on  plants.  Action  of  the 
gas  on  the  germination  of  spores  and  seeds. 
Wehmer.     See  XVI. 

Patents. 

Peat  ;    Apparatus  for  expressing  liquid  from  ■ 


J.  W.  Hinchlev,  London.  Eng.  Pat.  108,503, 
Aug.  3,  1916.  (Appl.  No.  10,976  of  1916.) 
In  using  the  apparatus  described  in  Eng.  Pat. 
101,782  of  1915  (this  J.,  1916,  1254),  water,  or  the 
filtered  expressed  liquid,  is  pumped  down  through 
the  grooves  at  the  back  of  the  strainers  to  prevent 
choking  of  the  grooves  or  strainers. — J.  E.  C. 

Fuel;    Burning  pulverised -.     V.  Z.  Caracristi, 

Ail.uiv,  N.V.,  Assignor  to  Locomotive  Pul- 
verised Fuel  Co.  U.S.  Pat.  1,234,870,  July  31, 
1917.  Pate  of  appl.,  May  25.  1914.  Renewed 
Dec.  27,   1916. 

A  setiies  of  columns  of  the  fuel  is  delivered  in  a 
furnace,  upwards  and  at  different  relative  angles, 
towards  a  central  combustion  zone,  and  the  flame 
is  deflected,  above  the  combustion  zone,  towards 
the  rear  and  top  of  the  furnace.  Combustion  is 
effected  by  means  of  preheated  air  delivered  in  tho 
direction  "of  the  zone  of  combustion  and  of  the 
deflected  flame.  Incombustible  residuum  is 
separated  by  impingement  and  gravity. — J.  E.  C. 


Hydraulic  mains  used  in  connection  tcith  gas 
retorts  and  other  carbonisijig  plant.  II.  E.  Bloor 
and  J.  B.  Fenwick,  Vork.  Eng.  Pat.  108,049, 
Aug.  15,  1916.    (Appl.  No.  11,510  of  1916.) 

The  bottom  of  a  hydraulic  main  is  inclined 
towards  one  end,  whereby  the  tar  produced  in  any 
number  of  settings  may  be  drawn  off  as  produced. 
Division  plates  dipping  into  the  tar  and  liquor 
are  provided  between  the  settings  to  form  seals 
and  thus  allow  of  the  isolation  of  anv  particular 
setting.— J.  E.  C. 

Producing   gas;     Process   and   apparatus  for . 

H.  L.  Dohertv,  Assignor  to  The  Improved 
Equipment  Co.,'  New  York.  U.S.  Pat.  1,235,774, 
Aug.  7,  1917.  Date  of  appl.,  Sept.  5,  1 
An  automatically  proportioned  mixture  of  steam 
and  air  is  forced  through  a  deep  lied  of  ignited 
fuel,  the  temperature  being  thereby  maintained 
below  tho  clinkering  point.  The  steam  is  sup;'1 
by  the  exhaust  from  the  engine  driving  a  positive 
air  blower  and  is  introduced  into  the  air  blast 
main,  a  siphon  being  provided  to  remove  con- 
densed water. — J.  E.  C. 

Burners  [for  blast-furnace  gas,  etc.]  for  boiler*. 
stoves,  and  like  heating  appliances.  J.  .1.  II. 
Mackinlay,  Shifnal,  Salop.  Eng.  Pat.  108,185, 
July  25,  '1916.    (Appl    No.  10,139  of  1916.) 

THE  gas  enters  through  the  box,  D,  provided  with 
a  sight  glass,  E,  into  two  upper  gas  tubes,  c,  which 
pass    through    the    flue-plate,    A,    into    the   boiler 


flue.  The  two  tubes,  c,  end  in  a  gas-lw«v.  f. 
from  which  the  gas  flows  back  through  a  common 
tube,  Q,  mingles  with  the  air  which  enters  at  I. 
and  flows  through  the  two  tunes,  h,  j.  The 
mixture  burns  at  the  open  end  of  O,  and  the 
flame  travels  back  over  the  tube,  G.  and  around 
tho  two  tubes,  c. — W.  II.  C. 

Oik  ;   Apparatus  for  vaporising for  enrichinj 

coal   and    other    gases.       N.    Swindin,    London. 
Eng.   Pat.    108,579,   Oct.    4,    1916.      (Appi 
14,093  of  1916.) 
A  SERIES  of  connected  gas  pipes  are  arranged  one 
above  the  other.     Each  gas  pipe  contains  a 
steam    pipe    provided    with    gills    or    helical    tins. 
Oil   is   distributed   by  means  of  a  tray   fltl 
notches  m   the   gills  or  fins  and  having  overflow 
lips   and   spreading   devices.     The    oil    may    pass 
from    gas   main   to   gas   main,    by   way   of 
overflows,   in  the  opposite   direction  to  the   flow 
of  gas.— J.  E.  C. 

Oil  gases  ;    Purification  of .     F.  Tinker,  Binn- 

ingham.  Eng.  Pat.  108,602,  Nov.  4,  19X1. 
(Appl.  No.  15.785  of  1916.) 

In   the  purification  of  oil  gases   by  the  removal 
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of  unsaturated  gaseous  hydrocarbons  under  the 
action  of  chlorine,  the  reacting  mixture  is  cooled 
throughout  its  bulk  by  means  of  a  cold  inert 
liquid  introduced  as  a  spray  or  in  thin  films. 
The  product  of  the  reaction  is  preferably  used 
as  cooling  liquid. — J.  E.  C. 

Mineral  oils  ;  Treatment  of [to  remove  sulphur, 

etc.].  O.  D.  Lucas,  London,  T.  C.  Palmer. 
Dagenham,  and  F.  M.  Perkin,  London.  Eng.  Pat. 
108,019,  July  17,  1916.  (Appl.  No.  10,039  of  1916.) 
Sulphur  or  other  undesirable  ingredient  is 
removed  from  mineral  oils  by  subjecting  the 
latter,  whilst  heated,  to  the  action  of  ammonia. 
The  ammonia  reacts  with  the  sulphur  and  converts 
it  into  hydrogen  sulphide  and  other  compounds 
readily  removable  by  subsequent  chemical  treat- 
ment. The  oil  may  be  forced  at  a  high  velocity 
and  pressure  through  tubes  in  which  it  is  heated 
above  its  normal  boiling  point  and  then  allowed 
to  expand  suddenly,  ammonia  being  previously 
dissolved  in  the  oil  or  forced  in  as  a  gas. — -J.  E.  C. 

Hydrocarbons  ;    Apparatus  and  method  for  the  eon- 
version  of .      F.   B.   Dehn,   London.     From 

Synthetic.  Hvdro-Carbon  Co.,  Pittsburgh,  U.S.A. 
Eng.  Pat.  108,333,  June  29,  1916.  (Appl.  No. 
9186  of  1916.) 
The  hydrocarbons  are  passed  on  to  heated  pieces 
of  metal  contained  in  a  perforated  basket  in  order 
to  convert  them  completely  into  the  gaseous 
state.  The  gases  pass  down  under  pressure  into  a 
vertical  cracking  tube,  heated  to  a  suitable  tem- 
perature, and  containing  a  central  shaft  with  a  series 
of  lateral  vanes,  to  the  ends  of  which  short  chains 
are  attached.  The  shaft  is  kept  in  rotation,  thus 
deflecting  the  gases  and  ensuring  effective  contact 
with  the  heating  surface  ;  at  the  same  time  the 
chains  remove  the  carbon  deposited  on  the  outer 
wall.  Underneath  the  cracking  tube  is  a  chamber 
in  which  the  carbon  collects,  through  which  the 
gases  pass  on  their  way  to  the  condensing  appar- 
atus. A  baffle  wall  or  curtain  prevents  the 
carbon  from  passing  on  with  the  gases,  and  by 
closing  a  valve  the  carbon  can  be  removed  during 
the  operation.  A  by-pass  connects  the  receiver 
of  the  condensed  liquid  with  the  supply  tank 
to  supply  the  necessary  pressure  to  force  the 
hydrocarbons  into  the  cracking  tube,  or,  if  pre- 
ferred, a  force  pump  may  be  attached  for  this 
purpose.  By  controlling  the  temperature,  pressure, 
aDd  time  of  cracking,  different  products,  such  as 
gasoline,  benzene,  toluene,  may  be  obtained  as 
desired. — L.  A.  C. 

Petroleum  ;   Transforming  crude 


■  into  petroleum 
of  less  density.  F.  B.  Deakin,  London.  From 
M.  E.  Veuturino,  Buenos  Avres,  Argentine. 
Eng.  Pat.  108,496,  Aug.  16,  1916.  (Appl.  No. 
3251  of  1916.) 
The  crude  petroleum  Ls  heated  in  a  retort  cooled 
at  the  top  by  the  controlled  application  of  water  or 
other  liquid,  thereby  causing  the  vapours  of 
higher  boiling  points  than  that  of  the  required 
product  to  be  condensed  and  again  exposed  to  the 
cracking  action  at  the  bottom  of  the  retort. 
The  lighter  vapours  pass  out  at  the  top  of  the 
retort  and  are  condensed.  A  mechanical  scraper, 
operated  at  intervals  from  the  outside,  prevents  the 
formation  of  a  layer  of  non-conducting  coke  at 
the  bottom  of  the  retort.  A  chamber  inside  the 
retort,  open  at  the  bottom  and  closed  at  the  top, 
enables  the  denser  portions  of  the  liquid  to  be 
drawn  off  and  eithel  stored,  or  burnt  as  fuel  for 
heating  the  retort.  The  fop  half  of  the  retort 
■  is  separated  from  the  bottom  half  by  asbestos 
sheets  to  lessen  the  conduction  of  heat. — L.  A.  C. 

[Oil]  distilling  apparatus.  L.  S.  Flatau,  St.  Louis, 
Mo.  U.S.  Pat.  1,233,771,  July  17,  1917.  Date 
of  appl.,  Oct.  1,  1915. 

A  distilling   apparatus   comprises   an   inner  oil 


receptacle  provided  with  a  vapour  dome,  and  an 
outer  shell,  the  annular  space  between  the  two 
forming  a  steam  boiler.  The  products  of  com- 
bustion from  a  heating  chamber  beneath  the  still 
pass  upwards  by  way  of  a  series  of  tubes  passing 
through  the  annular  boiler  portion  into  a  hood 
enclosing  the  dome. — J.  E.  C. 

Petroleum  distilling  apparatus.  S.  Boru,  Bartles- 
ville,  Okla.  U.S.  Pat.  1,234,124,  July  24,  1917. 
Date  of  appl.,  Jan.  25,  1917. 
Parallel  lengths  of  chain  extend  along  the  still 
bottom  from  end  to  end,  covering  its  entire  bottom. 
An  opening  is  provided  through  which  the  chain 
may  be  inserted  and  removed. — L.  A.  C. 

Still.     B.    Gallsworthy,    Port  Arthur,   Tex.     U.S. 

Pat.   1,234,327,  July  24,   1917.     Date  of  appl., 

Apr.  12,  1915. 
The  still  is  domed  and  fitted  with  a  coiled  oil  inlet 
nozzle  at  the  top  and  a  similar  one  for  steam  at  the 
bottom.  It  is  divided  into  compartments  by 
perforated  partitions  with  alternate  central  and 
marginal  perforations.  Each  compartment  is 
provided  with  a  cock,  and  the  dome  has  diaphragms 
projecting  upwards  from  opposite  sides  at  an  angle. 

—J.  H.  P. 


Hydrocarbon    oils  ;      Treatment    of 


A.    L. 


Brown,  Wilkinsburg,  Pa.,  Assignor  to  Westing 

house    Electric    and    Manufacturing    Co.     U.S. 

Pat.   1,234,862,  July  31,   1917.     Date  of  appl., 

Aug.  6,  1915. 
Hydrocarbon  oil  is  treated  with  0-1  to  0-2%  of 
red  phosphorus  to  prevent  the  formation  of  sedi- 
ment.— L.  A.  C. 

Unsaturated     hydrocarbons  ;      Process     of    making 

.     B.   E.   Eldred   and   G.   Mersereau,   New 

York,  Assignors  to  Chemical  Development 
Co.  U.S.  Pat.  1,234,886,  July  31,  1917.  Date 
of  appl.,  Aug.  6,  1912. 
Hydrocarbon  oil  vapours  are  exposed  for  a  brief 
period  to  a  temperature  of  about  700°  C,  but  not 
reaching  800°  C,  the  reaction  products  immediately 
removed  and  quickly  cooled.  The  issuing  mixture 
is  white  and  foggy,  consisting  of  a  permanent  gas 
and  unchanged  oil. — L.  A.  C. 

Gas  ;    Cold-proof  and  'method  of  making  the 

same.  B.  E.  Eldred  and  G.  Mersereau,  New 
York.  U.S.  Pat.  1,235,777,  Aug.  7,  1917.  Date 
of  appl.,  Aug.  6,  1912.  Renewed  Dec.  14,  1916. 
Heavy  oil  vapours  are  exposed  for  a  short  time, 
in  narrow  tubing  free  from  coky  carbon,  to  a 
temperature  of  about  700°  C,  and  then  cooled  to 
from  0°  to  —  8°  C.  to  condense  residual  oil  vapours, 
which  should  amount  to  not  less  than  10  %  of  the 
original  oil.  The  remaining  gas  is  added  in  an 
"  unfixed  "  condition  to  "  permanent  lean  gas  " 
to  make  a  compound  cold-proof  illuminating  gas. 

— J.  E.  C 

Hydrocarbon    oils  ;     Apparatus   for   treating   . 

G.  L.  Rowsey,  Assignor  to  The  Illinois  Refining 
Machinery  Co.,  Quincy,  111.  U.S.  Pat.  1,235,384, 
July  31,  1917.  Date  of  appl.,  July  1,  1916. 
The  apparatus  comprises  a  still,  and  primary  and 
secondary  condensers  arranged  in  series.  The 
distillate  from  the  primary  condenser  passes  back 
to  the  conduit  leading  from  the  still.  This  conduit 
is  heated  in  order  to  crack  the  returning  heavy 
hydrocarbons,  and  is  arranged  so  that  it  is  in  part 
beneath  the  point  of  its  connection  to  the  still,  to 
prevent  the  return  of  the  condensed  liquid  into 
the    still.— L.  A.  C. 

[Gasoline]    filter.      A.     Storm,     Thompson,    Iowa. 

U.S.   Pat.    1,235,395,   July  31,    1917.     Date  of 

appl.,  Oct.  11,  1916. 
A  gasoline  filter  consists  of  a  thin-walled  receptacle 
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with  a  filtering  medium  stretching  in  an  inclined 
plane  entirely  across  it.  The  inlet  pipe  is  beneath 
the  filtering  medium,  and  the  outlet  pipe  above  it, 
and  each  has  its  mouth  pointing  downwards. 
These  pipes  extend  across  the  receptacle  and 
serve  to  brace  its  sides. — L.  A.  C. 

Waste  liquor  [from  rcfinina  of mineral  oils]  ;  Process 
for  treating  — — .  E.  H.  Wright  and  J.  F.  Oak- 
leaf,  Olean,  N.Y.,  Assignors  to  Vacuum  Oil  Co.. 
Rochester,  N.Y.  U.S.  Pat.  1,236,031,  Aug.  7, 
1917.     Date  of  appl.,  June  1 1,  1914. 

Waste  liquor  from  the  acid  and  alkali  treatment 
of  mineral  oils,  containing  sodium  sulphonates 
and  sodium  sulphates  in  solution  and  a  small 
quantity  of  suspended  oil,  is  treated  with  a 
reagentcapable  of  producing  with  the  sodium 
salts  an  insoluble  precipitate  in  which  the  oil  is 
occluded.  This  precipitate  is  separated,  dried, 
and  distilled.— L.  A.  0. 

Coke-ovens ;      Means    for    continuously    operating 

.     J.    Liitz,    Essen,    Germany.     U.S.    Pat. 

1,236,727,  Aug.14, 1917.  Dateofappl.,Aug.5,1913. 

See  Ger.  Pat.  263,767  of  1912  ;  this  J..  1913,  1058. 

Acetylene   gas  ;     Means  for   storing   compressed   or 

dissolved    .     T.     G.    Allen,     London.     U.S. 

Pat.  1,234,600,  July  24,  1917.  Date  of  appl., 
Jan.  30,  1917. 

See  Eng.  Pat.  100,911  of  1916  ;   this  J.,  1916,  918. 

[Petroleum]  oils  ;  Process  of  treating  — — .  A.  M. 
McAiee,  Bayonne,  N.J.  U.S.  Pat.  1,235,523, 
July  31,  1917.     Date  of  appl.,  Sept.  30,  1913. 

See  Eng.  Pat.  22,244  of  1914;    this  J.,  1916,  298. 

Utilisation  of  the  tcasle  heat  of  gas  engines,  iriran- 
descent  slag,  coke,  and  the  like.  Eng.  Pat. 
107,443.     See  I. 

Production  of  toluol,  benzol,  and  other  light  hydro- 
carbons from  heavy  oils.  Eng.  Pat.  108,508. 
See  III. 

Viscosimeier.     U.S.  Pat.  1,233,177.     See  XXIII. 

Closed    oil-tester.     [Flash-point    apparatus.]     U.S. 
Pat.    1,236,123.     See    XXIII. 


IIb.-DESTRUCTIVE  DISTILLATION  ; 
HEATING;    LIGHTING. 

Patents. 

Carbonising  furnaces,  or  furnaces  for  reducing  ores. 
.}.  (i.  Aarts,  Dongen,  llolland.  Eng.  Pat. 
101,215,  Aug.  S.  1010.  (Appl.  No.  11,203  of 
1916.)     Under  Int.  Conv.,  Aug.  13,  1915. 

The  chamber  walls  of  a  carbonising  or  ore-reducing 
furnace  are  built  of  refractory  material  of  Buch 
high  specific  heat  and  density  that  the  heat 
capacity  of  the  bricks  in  any  horizontal  plane  is 
several  times  greater  than  that  of  the  charge. 
The  heating  flues  in  the  chamber  wall  are  of  such 
form  that  the  heat-absorbing  surface  of  the  bricks 
is  many  times  greater  than  the  heat-imparting 
surface,  and  a  number  of  baffles,  transverse  to  the 
direction  of  the  gas,  may  be  introduced  to  increase 
the  resistance  oi  the  flue.  The  radiating  effect  ol 
the  faces  of  the  bricks  is  increased  by  embedding 
in  the  surface,  material  in  crystallised  form  and 
ol  greater  hardness  than  the  charge.  Graduated 
heating  is  brought  about  by  insulating  the  various 
zones  bv  asbestos,  and  by  varying  the  composition 
of  the  bricks,  substances  such  as  silicon  carbide, 
chromite,  or  graphite  increasing  the  conductivity 
as  compared  with  fireclay  bricks.  In  each  hori- 
zontal   plane    of    the    furnace,    the    difference    of 


temperature  between  the  heating  wall  and  the 
charge  is  about  300°  C.  and  the  temperature  of 
the  heating  flue  ranges  trom  1500  s  C.  to  about 
"ii'ii    ( !.  in  the  different  zones. — J.  K.  C. 

Organic  refuse;  Extraction   of  fats,  ammonia,  and 

the    like    from [by    destructive    distillation]. 

Benton's  Patents,  Ltd.,  pnd  W.  A.  Benton, 
Birmingham.  Eng.  Put  107,992,  Apr.  20,  1910. 
(Appl.  No.  5784  of  1910.) 

The  organic  refuse  is  subjected  to  distillation 
under  reduced  pressure,  and  in  order  that  the 
process  may  be  continuous  the  material  is  fed  into 
the  retort  through  a  semi-rotary  valve.  The 
distilled  substances  pass  from  higher  to  lower 
zones  of  temperature  and  through  a  porous  i .  n 
in  the  material  in  the  retort.  The  exit  for  the 
distillate  consists  of  a  semi-rotary  valve  which  is 
cleaned,  lubricated,  and  sealed  by  the  issue  of  a 
sheet  of  steam  between  the  valve  and  its  casing. 
Suitable  processes  are  applied  to  the  distillat.  to 
separate  the  various  constituents. — W.  1'.  S. 

Destructive  distillation  of  carbonaceous  substances. 
S.  N.  Wellington,  London.  Eng.  Pat.  108,200, 
July  27,  1916.     (Appl.  No.  10,658  of  1916.) 

Coal  or  similar  carbonaceous  mat.  rial  is  heated  in 
a  vertical  retort  at  a  comparatively  low  tempera- 
ture. Free  space  is  allowed  at  the  top  of  tho 
retort,  which  is  heated  to  a  higher  temperature 
than  the  lower  carbonising  section,  and  a  mass  of 
metal  or  other  material  is  suspended  in  the  heated 
free  space  to  facilitate  the  decomposition  of  gases 
and  vapours  by  means  of  radiant  heat. — J.  E.  < 

Distillation    of    coal;    Loic    temperature .     F. 

Lamplough.  and  Oil  Extractors,  Ltd.,  London. 
Eng.  Pat.  108,343,  Julv  28,  1910.  (Appl.  No. 
10,726  of  1916.) 

Coal  is  heated  in  a  series  of  retorts  b\  superheated 
stem  admitted  at  the  bottom.  The  hot.  gases 
evolved  may  be  delivered  to  a  gas  main,  or,  by 
means  of  a  by-pass,  directed  to  the  base  of  any 
particular  retort  to  assist  in  the  heating  th 

—J.  E.  C. 

Carboyiisaiion  of  coal  and  other  carbonaceous  matter. 
W.     Anderson,     Helensburgh,    and    J.     Meikle, 
(ilasgow.     Eng.    Pat,    108,509,    Aug.    4,    1916. 
(Appl.  No.  11,034  of  1916.) 
Vapours  distilled  from  oil  are  passed  at  a  high 
temperature     and     pressure,     through     a     retort 
containing     carbonaceous     matter,     the     vapours 
mingling  with  the  gas  evolved  from  the  con 
The  apparatus  comprises  a  still  for  oil  distillation, 
a  superheater  communicating  therewith,  a  retort, 
and  a  condenser.- — J.  E.  C. 

Rotary   furnaces   [for   manufacture   of   carbon    ircm 
vegetable    matter].     R.    Sumner,    Cowley.     Eng. 
Pat.  10S.596,  Nov.  1,  1916.     (Appl.  No.  15,592 
of  1910.) 
The   furnace   comprises  an   inclined   rotary   tubs, 
preferahly    ribbed    or    corrugated    on    its    inner 
surface,  and  mounted   between  two  superim 
fires.— J.  E.  ('. 

Electric  incandescent  lamps  filled  with  argon.     All- 
gem.       Elektricitats-Ges.,     Berlin.      Eng.     Pat 
102,1  I  I,   Oi  i.    14,    1916.     (Appl.    No.    14,64 
1916.)     Under  Int.  Conv..  Nov.  11,  1915. 
In  an  electric  incandescence  lamp  small  quantities 
of  electro-negative  gases  or  vapours,  particularly 
phosphorus  vapour,  or  substances  evolving  such 
gases  or  vapours,  are  introduced  for  the  purpose 
of    preventing    the    formation    of    arcs    and    thus 
permitting  the  use  of  argon  free  from  nitrogen  M 
containing   a    very    small   quantity    thereof,   M  I 
filling  for  the  lamp. — J.  E.  C. 
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Electric     lamp  ;     Incandescence .     G.     M.     .T. 

Mackav,  Schenectady,  N.Y.,  Assignor  to  General 
Electric  Co.  U.S.  Pat.  1,234,060,  July  17,  1917. 
Date  of  appl.,  Apr.  30,  1913. 

An  incandescence  lamp  comprises  a  bulb,  a 
tungsten  filament  therein,  and  a  filling  of  nitrogen 
at  an  initial  pressure  of  02 — 50  mm.  (say  10  mm.) 
of  mercury  for  each  sq.  cm.  of  filament  surface. 
Under  these  conditions  the  progressive  "  clean- 
up "  of  gas  during  the  operation  of  the  lamp 
produces  a  progressive  decrease  in  cooling  effect 
on  the  filament,  approximately  counterbalancing 
the  progressive  decrease  in  heat  generated  in  the 
filament,  due  to  the  wasting  away  of  the  filament. 
Special  claim  is  made  for  a  lamp  having  a  tungsten 
filament  about  5  in.  long  and  5  mils  (000.1)  in.)  diam., 
the  bulb  being  filled  with  nitrogen  at  an  initial 
pressure  of  about  2  mm.  of  mercury. — J.  E.  C. 

Furnace-setting  for  destructive  distillation  of  coal  or 
other  carbonaceous  substances.  S.  N.  Wellington, 
Assignor  to  Coalite,  Ltd.,  London.  U.S.  Pat. 
1,234,517,  July  24,  1917.  Date  of  appl.,  May  17, 
1916. 

See  Eng.  Pat.  7769  of  1915  ;  this  J.,  1910,  1006. 

Destructive    distillation    of   carbonaceous  material ; 

Apparatus    for .     W.    L.    St.    J.  Prioleau, 

London.  U.S.  Pat.  1,237,094,  Aug.  14,  1917. 
Date  of  appl.,  June  20,  1916. 

See  Eng.  Pat.  9375  of  1915  ;  this  J.,  1915,  1082. 

Electrical  heating  apparatus  and  process  of  making 
the    same.     U.S.     Pat.     1,234.973.     Sec     XI. 


HI.— TAR   AND   TAR    PRODUCTS. 

Dichlorophenols  ;  Preparation  and  properties  of  the 

six .      [Odour  of  the  dichlorophenols  and  their 

anisols.]     A.   P.   Holleman.     Rec.   Trav.   Chim. 
Pays-Bas,  1917,  37,  96—107. 

.The  following  methods  were  used  for  the  prepar- 
ation of  the  six  dichlorophenols.  2.C>-Dichloro- 
phenol.  Melted  phenol  was  treated  with  one 
molecule  of  chlorine,  and  the  product  distilled. 
The  fraction  boiling  above  210°  C.  was  treated 
trifch  a  second  molecule  of  chlorine,  then  diluted 
with  benzene,  shaken  with  water,  dried,  and  dis- 
tilled. From  the  fractions  boiling  from  210°  to 
230°  G,  the  2.4-compound  crystallised.  The  2.6- 
•ompound  was  separated  from  the  fraction  boiling 
rom  215°  to  220°  C.  by  extracting  with  sodium 
arbonate  and  acidifying.  After  recrystallisation 
rom  petroleum  ether  it  melted  at  67°  C.  It  was 
ilso  prepared  by  chlorinating  p-nitrophenol  with 
lydrochloric  acid  and  potassium  chlorate,  reducing 
he  product  with  iron  and  sulphuric  acid,  diazotis- 
ng,  and  boiling  with  alcohol  and  sodium  acetate. 
'■■4-Dichlorophenol  was  obtained  as  described  above 
n  the  chlorination  of  phenol.  It  was  purified  h> 
epeated  crystallisation  from  petroleum  ether,  and 
wuum  distillation,  and  melted  at  45°  C.  2.5- 
'Mchlorophenol  was  prepared  by  diazotising  the 
orresponding  dichloroaniline.  It  melted  at  58°  C. 
■3-Dichlorophcnol  was  obtained  by  reducing 
.2.3-dichloronitrobenzene  and  diazotising  the 
'roduct.  Vacuum  distillation  and  recrystallisation 
roni  petroleum  ether  gave  a  product  melting  at 
'7°C.  3.4 -Dichlorophenol  was  prepared  by  di- 
zotising  the  corresponding  amine.  After  re- 
rystallisation  from  a  mixture  of  benzene  and 
etroleum  ether,  it  melted  at  68°  C.  and  boiled  at 
b3-5°  C.  (767  mm.).  3. 5- Dichlorophenol  was  pre- 
ared  from  sj/mm.-trichlorohenzene  by  treating  it 
ith  sodium  methoxide  and  decomposing  the 
nisol  produced  with  concentrated  hydrochloric 
"id.  It  melted  at  68°  C.  The  corresponding 
aisols  were  prepared  by  treating  the  dichloro- 
nenols  with  dimethyl  sulphate  and  caustic  soda, 


extracting  with  benzene,  and  distilling  in  vacuo. 
Their  melting  points  are  as  follow  :  2.6-Dichloro- 
anisol,  10-1°  C.  ;  2.4,  28°  C.  ;  2.5,  24°  C  ;  2  3  31°  C  • 
3.4,  — 8°C.  ;  3.5,  68°  G  The  kind  and  intensitv 
of  the  odour  of  the  ehlorophenols  varv  consider- 
ably. The  2-,  2.3-,  2.4-,  and  2.6-ehforophenols 
have  odours  resembling  that  of  iodoform,  and  the 
3-,  4-,  2.5-,  3.4-,  and  3.5-isomers  have  odours 
similar  to  that  of  phenol.  The  odour  of  the  2-, 
2.3-,  2.4-,  and  2.6-chloroarusols  is  similar  to  that 
of  acetophenone,  the  odour  of  the  3-,  2.5-.  and 
3.5-isomers  is  similar  to  that  of  anisol,  and  the 
odour  of  the  4-  and  3.4-isomers  is  similar  to  that 
of  anethol. — F.  Sp. 

Increasing    the   yield    of    tar   by    lower    temperature 
carbonisation.     West.     See  IIa. 

Patents. 

Tar  oils,  carbolic  acid,  cresylic  acid,  cmd  like  sub- 
stances ;  Distillation  of .     W.  B.  Grimwade, 

Toorak,  Victoria.  Australia.  Eng.  Pat.  108,004, 
July  11,  1916.  (Appl.  No.  9770  of  1916.) 
The  distillation  of  tar  oils,  carbolic  acid,  cresylic 
acid,  or  the  like  from  coal  tar,  is  conducted  in  a 
current  of  an  inert  gas,  e.g.,  nitrogen  or  carl  ion 
dioxide,  introduced  under  pressure  at  the  bottom 
of  the  still.  The  offensive  odour  of  the  distillates 
(which  is  stated  to  be  due  to  the  action  of  oxygen) 
is  thus  avoided,  the  still  temperature  is  reduced  with 
consequent  fuel  economy,  the  distillation  is 
accelerated,  and  fractional  separation  is  facilitated. 

— F.  W.  A. 

Low    temperature    tars  ;     Separating without 

distillation.  R.  Maclaurin,  Stirling.  Eng.  Pats. 
(a)  108,339  and  (b)  108.448,  Julv  21,  1916. 
(Appl.  Nos.  10,263  of  1916  and  8603  of  1917.) 
(A)  True  low  temperature  tars,  i.e.,  those  character- 
ised by  the  almost  entire  absence  of  aromatic 
hydrocarbons  of  the  benzene  series,  of  naphthalene 
and  anthracene,  can  be  separated  from  resinous 
matter  by  thorough  agitation  with  one  or  more 
portions  of  a  hydrocarbon  oil  at  about  40°  C.  The 
mixture  is  allowed  to  settle,  the  resinous  matter 
collecting  at  the  bottom.  The  top  layer,,  on 
purification,  gives  an  oil  suitable  for  lubrication. 
The  addition  of  a  small  quantity  of  water  during 
the  last  agitation  ensures  a  more  complete  separa- 
tion, (b)  By  agitating  low  temperature  tar  or 
oil  at  10° — 50°  V.,  with  water  containing  3%  by 
volume  of  sulphuric  acid,  and  then  allowing  to 
settle,  three  layers  are  obtained.  At  the  bottom 
is  resinous  matter  ;  above  this,  an  acid  layer  con- 
taining basic  matter  in  solution  ;  and,  on  top,  an 
oil.  These  are  separated  and  purified.  A  better 
resin  may  be  obtained  by  previously  treating  the 
tar  or  oil  as  specified  in  (A),  thus  removing  the 
bulk  of  the  resinous  matter.  (See  also  this  J.,  1917, 
620.)— L.  A.  C. 

Pitch  or  other  viscous  or  solid  tar  products  ;    Liquid 

and  plastic  compositions  containing .     G.  L. 

Davies,  London.  Eng.  Pat.  108,368,  Aug.  15, 
1916.  (Appl.  No.  11,551  of  1J10.) 
SoLiri  or  verv  viscous  tar  products  obtained  as 
described  in  Eng.  Pat.  16,908  of  1909  (this  J.,  1910, 
1368)  are  dissolved  in  cresols  or  a  mixture  of 
cresols  and  tar  naphthas,  or,  preferably,  com- 
mercial cresylic  acid.  The  mixture  can  then  be 
applied  with  less  heat,  or  without  the  use  of  heat 
at  all.  leaving  after  evaporation  of  the  volatile 
solvents,  a  hard,  waterproof  coating. — L.  A.  C. 

Light   hydrocarbons  ;     Production   of  toluol,   benzol, 

and  other from  heavy  oils.     W.  Anderson. 

Helensburgh,    and    J.    Meikle,    Glasgow.     Eng. 

Pat.  108,508,  Aug.  4,  1916.     (Appl.  No.  11,033 

of   1916.) 
The  heavy  oil   (creosote  oil,   blast-furnace  oil)  ia 
distilled  under  pressure  in  a  specially  constructed 
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still  consisting  of  two  superposed  drums  separated 
by  a  combustion  chamber,  the  lower  drum,  or 
both  drums,  being  traversed  by  (Ire-tubes.  The 
two  drums  are  connected  by  a  downcomer  and 
return  tubes,  the  oils  being  fed  into  the  upper 
drum  by  a  pipe  coaxial  with  the  downcomer. 
The  distillate  is  mixed  with  steam,  and  the  mixed 
vapours  passed  through  a  superheater  and  then 
through  suitable  condensing  apparatus.  — L.  A.  C. 

Benzyl  chloride  ;   Process  of  producing .     J.  B. 

Conant,  Cambridge,  Mass.     U.S.  Pat.  1, 233,980, 
July  17,  1917.     Date  of  appl.,  Oct.  20,  1916. 

A  mixtuhk  of  toluene  and  bleaching  powder  or 
other  suitable  chlorine  compound  is  treated  with 
sulphur  dioxide  or  other  suitable  gas,  reacting  with 
the  bleaching  powder  to  form  chlorine,  and  the 
resulting  benzyl  chloride  separated  by  distillation. 

— B.  V.  S. 

Process  for  treating  waste  liquors  \Jrom   refining  of 
mineral  oils].     U.S.  Pat.  1,236,031.     See  U.K. 


IV.— COLOURING  MATTERS  AMD  DYES. 

p-Phenylcnediamine   (ursol)  ;    Product  of  oxidation 

0f   — by    hydrogen    peroxide.     (Bandrou-ski's 

base,     tetra-am'iiiodiiilicnyl-p-azophenylene).       A. 
Heidusehka  and  E.   Goldstein.     Arch.   Pharm., 
1916,  254,  584—625.     J.  Chem.  Soc,  1917,  112, 
i.,  482—485. 
In    view    of    the   use    of   a   solution    of    hydrogen 
peroxide  and  p-phenylenediamine  as  a  hair-dye,  the 
reaction  between  these  two  substances,  which  has 
been  cursorily  examined  by  Erdmann(this  J.,  1904, 
1023),  has  been  thoroughly  studied  by  the  authors 
in    order   to    ascertain    the    influence    of    varying 
experimental    conditions    on    the    yield    of    tetra- 
aminodiphenyl-p-azophenylene.     In  all  the  experi- 
ments a  constant  amount  of  10  %  sodium  carbonate 
solution,  which  was  found  to  have  no  appreciable 
effect  on  the  oxidation,  was  added  to  destroy  the 
acidic   impurities  in   the   hydrogen   peroxide.      In 
all    cases,    substances    other    than    Bandrowski's 
base  are  produced  in  larger  or  smaller  amounts. 
The   theoretical   yield   of    Bandrowski's   base   was 
calculated     in    accordance     with     the     equation : 
3C,H4(NHt),+3H,Ot=ClsH1gN,  +  6H10.     Thein- 
flueme  of  the  concentration  of  the  p-phenylenedi- 
amine  was  found  by  allowing  aqueous  solutions  of 
-phenvlenediamine  (1 — 4%)  to  react  with  2-98% 
.ydrogen  peroxide  (10  %  in  excess  of  the  theoretical 
-liiantity)   for   twenty-four   hours   at    18° — 20°   C. 
The  yields  of   base  were   6 — 16-3%,   nothing  ap- 
proaching   the    amounts    (80 — 90%)    claimed    by 
Erdrnann  ever  having  been  obtained.     The  yield 
does  not  increase  proportionately  to  the  concentra- 
tion.    The  effect  of  time  was  found  by  prolonging 
the   period    of    reaction.     After   seven    days,    the 
yield  of  oxidation  product  was  30 — 40  %,  and  after 
three  months  only  60%,  of  the  theoretical.     The 
influence   of    the 'amount    of    hydrogen    peroxide 
(2-98%  solution)  was  found  by  keeping  the  reaction 
mixture  containing  1-88%  of  p-phenylenediamine 
at     18° — 20°    C.    for    twenty-four    hours.     With 
amounts    of    hydrogen    peroxide   increasing    from 
0-636  mol.  to  3'636  mols.  (per  1  mol.  of  p-phenylene- 
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diamine),  the  yield  of  Bandrowski's  base  increased 
proportionally  from  4-7 %  to  27-7%.  With  yet 
larger  amounts  of  hydrogen  peroxide,  impure 
products  were  obtained.  ">  mols.  of  hydrogen 
peroxide  yielding  a  black  non-er\  stulline  mass. 
Uise  of  temperature  accelerated  the  reaction  at 
the  expense  of  the  purity  of  the  product,  but  its 
effect  was  unimportant  within  the  range  of  tempera- 
t  ure  which  the  skin  can  endure.  p-Phenylenediami  ne 
in  solution  can  be  estimated  by,  precipitation  as 
p-bonzoquinonedicldoroimide     by     an     excess     of 


calcium  hypochlorite  solution,  and  it  is  thus 
shown  that  in  the  preceding  experiments,  after 
removal  of  the  Bandrowski's  base,  the  filtrates 
contain  40 — 60%  of  unchanged  p-phenyleno- 
diamine  after  twenty -four  hours,  about  50%  after 
thirty  days,  and  appreciable  amounts  after  three 
months;  in  addition,  about  20%  of  the  diamine 
has  been  oxidised  to  products  which  could  not  be 
isolated.  Despite  certain  differences  in  properties, 
Erdmann  states  (loc.  cit.)  that  the  base  obtained  by 
oxidising  p-phenvlenediamine  with  hydrogen 
peroxide  >s  identical  with  the  tetra-aminodiphenyl- 

p-azophenylene  LC«H4<A.C,H,(NH,)J  obt*mcd 
by  Bandrowski  by  oxidising  an  ammoniacal  solution 
of  p-phenylenediamine  by  atmospheric  oxygen 
or  a  solution  of  its  hydrochloride  by  potassium 
ferricyanide.  The  authors  prepared  the  base  by 
oxidising  an  ammoniacal  solution  of  p-phenylene- 
diamine by  aqueous  potassium  ferricyanide  (where- 
by it  is  obtained  rapidly  and  almost  quantitatively), 
and  found  that  after  purification  with  pyridine  it 
has  in.  pt.  239° — 240°  C.  and  no  waterof  crystallisa- 
tion. The  base  is  obtained  sometimes  in  very 
slender  bronze  leaflets,  at  other  times  in  dark 
brown  crystals,  and  yet  again  in  large,  dark  red 
prisms  according  to  the  method  of  preparation. 
Estimations  of  the  nitrogen  by  the  Dumas  method 
gave  the  expected  results  ;  those  obtained  by  the 
Kjeldahl  method  were  2 — 3%  too  low.  Band- 
rowski's base  can  be  diazotised  in  the  usual  way, 
but  the  dia/.o  solution  does  not  combine  with 
amines  or  phenols  and  does  not  yield  character- 
istic products  on  boiling. 

Separation     and     identification     of     food-colouring 
substances.     Mathewson.     Sec  XI  Xa. 

Patents. 

Disazo    dyestuffs  ;     Wool ■,    and    a    process   of 

making  same.     E.   Anderwert  and   II.   Schobel, 
Assignors  to  Soc.  of  Chem.  Ind.,  Basle,  Switzer- 
land.    U.S.  Pat.  1,233,742,  July  17,  1917.     Date 
of  appl.,  Apr.  9,  1917. 
One  molecule  of  the  tetrazo  derivative  of  a  3-8»- 
diaminodiarylmethano     compound,    e.g.,     3-3'-di- 
amino-4-4'-dimethylphenylmethane,    is     combined 
with  2  mols.  of  an  azo  dyestuff  component  of  which 
at  least   1  mol.  is  a  naphtholsulphonic  acid,  e.g., 
with  2  mols.  of  1.4-naphtholsulphonic  acid,  to  give 
a  red  wool  dye  fast  to  light  and  to  fulling. — F.  W  .  A. 

Leucotriarylmethaneazo   dyestuffs   and   a   process  of 
making  same.     Copper  compounds  of  leucotriaryl- 
methaneazo  dyestuffs   and    a    process    of    making 
same.     F.    Funcke    and    C.    Jagerspacher,    As- 
signors to  Soc.  of  Chem.  Ind.  in  Basle,  Switzer- 
land.    U.S.  Pats.  1,237,192  and  1.237,193.  Aug. 
11,  1917.     Date  of  appl.,  Jan.  5,  1917. 
See   Eng.   Pat.    104,713  of    1916  ;    this  J..    1917. 
500.     Special  claim  is  made  for  the  dyestuff  ob- 
tained from  the  diazo  derivative  of  aminoleuco- 
Patent  Blue  and    l-phenyl-.S-inethyl-5-pyrazolone 
and  for  its  copper  compound. 

o-[Eydr]oxyazo   dyestuffs:     Copper   comjHruwU   " 

and  process  of  making  same.     B.  \\  uth  anil 

C.  Jagerspacher.  Assignors  to  Soc.  of  Chem.  Ind. 
in  Basle.  Switzerland.  U.S.  Pat.  1.234,994, 
July  31,  1917.     Date  of  appl..  Jan.  24.  191  <■ 

See  Eng.  Pat.  12,249  of  1915  ;    this  J.,  1916,  922. 

Copper  compounds  of  ortho[hydr}oxyazo  dyestuffs  ; 
Process  for  the   manufacture   of  — — .     •' 
and  C.  Jagerspacher,  Assignors  to  Soc  ..:  ' 
Ind.  in  Basle.  Switzerland.      U.S.  Pat.  I.**7;"*8' 
Aug.  14,  1917.     Date  of  appl.,  Nov.  27,  191S- 

Seh  Eng.  Pat.  15,127  of  1915  ;   this  J.,  1916,  1101. 
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Colouring-matter  lake  and  producing  same.  Colour 
lake  and  producing  same,  (a)  C.  Iinmerheiser, 
(B)  C.  Immerheiser  and  A.  Beyer,  Assignors 
to  Badisohe  Anilin  und  Soda  Fabr.,  Ludwigs- 
hafen,  Gerinanv.  LT.S.  Pats.  1,232,551  and 
1,232.552,  July  10.  1917.  Date  of  appl.,  Aug. 
3,  1914. 

See  Fr.  Pat.  474,706  of  1914  ;   this  J.,  1915,  1085. 
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Fibres   from    various    sources.     Bull.    Imp.    Inst., 
1917.   15,  7—23. 

Jute  from  Egypt.  The  sample  was  grown  at  Cairo 
from  Indian  seed  and  had  been  prepared  by  a 
special  (alkaline)  process  ;  it  was  inferior  in  colour 
and  lustre  to  Indian  jute  of  fair  quality  prepared 
by  retting.  Owing  to  the  method  of  preparation 
the  loss  on  hydrolysis  was  abnormally  low  ;  the 
presence  of  a  small  amount  of  alkali,  owing  to 
insufficient  washing,  was  detrimental  to  quality. 
The  sample  was  valued  at  £36 — £37  per  ton,  as 
compared  with  Calcutta  jute  at  £41. 

Sida  rhombifolia  fibre,  known  as  "  vivace,"  was 
received  from  Swaziland.     The  sample  was  clean, 
rt-ell  prepared  but  somewhat  harsh  ;  it  was  of  good 
[strength  and  about  2  ft.  in  length.     Fibre  of  this 
(quality  but  4  ft.  in  length  would  be  worth  £3  to  £4 
less  than  Calcutta  jut*.     A  larger  sample  received 
tater  was  not  well  prepared  ;  it  was  harsh,  mostly 
matted    and    gummy,    and    poor    in  lustre  ;     the 
cellulose  content  (70-5%)  was  low  and  the  hydro- 
lysis losses  abnormally  high  on  this  account.     The 
fibre  was  valued  at  only  £17 — £18  per  ton  with 
Calcutta  jute  at  £28  ;  such  a  fibre  would  be  sale- 
able for  mixing  with  jute  when  the  price  of  the 
, atter  is  high.     Better  results  should  be  obtainable 
jy  improved  methods  of  retting. 
,    Hibiscus  cantiabinus  fibre  from  Rhodesia.     This 
;ibre  had  not  been  well  prepared  and  the  retting 
ippeared  to  be  uneven ;  the  strength  was  irregular 
ind  the  length  varied  from  4  to  6  ft.     The  hydro- 
'  ysis  results  were  high  and  the  cellulose  content  low. 
idie  sample  was  inferior  in   colour,  softness,    and 
jeneral  appearance  to  Bimlipatam  jute  prepared  in 
India  from  the  same  plant.   The  fibre  was  valued  at 
227  per  ton,  as  compared  with  Calcutta  jute    at 
i?.2  ;  the  low  quality  is  attributed  to  inexperience 
n   the    retting    process.     Hibiscus    fibres    of    the 
«me  species  were  obtained  from  Egypt  and  from 
^yasaland.     The   Egyptian   fibre   had   been   pre- 
>ared  by  a  special  treatment  and  had  not  been 
vashed   free    from    alkali  :    it    was    consequently 
nferior  in  appearance  and  deficient  in  lustre.     Two 
amples    from    Nyasaland    gave    high    hydrolysis 
o=ses    and    low    cellulose    content  ;    one    was    of 
noderate  quality  and  the  other  distinctly  inferior. 
Xrttle  fibre  from  India.     The  sample  consisted 
>f  uneven,  very  tangled  fibre,  brown  to  pale  buff 
n   colour,  with    many    green    portions.     It    had 
ipparently  been  prepared  merely  by  mechanical 
reatmenf  and    contained   most   of   the   gum  and 
ras  coated  with  bark.     The  length  of  staple  was 
nainly  about  3  ft.  6  in.,  composed  of  extremely 
ine  ultimate   fibres  4—5  in.  in   length.      In   the 
rude  state  the  fibre  would  have  little  value   but 
night   be    used    in   coarse    jute   goods.      The    de- 
"umrned   fibre   would   hardly   be   a  suitable   sub- 
titute  for  flax  or  ramie,  being  deficient  in  strength 
nd  spinning  qualities.    The  fibre  might  be  obtained 
ufficiently  clean  and  free  from  gum  and  bark  by 
etting  to  be  used  in  admixture  with  jute  or  hemp, 
ut  if   retting  were   not  practicable   in   India,    it 
n'ght  be  saleable  in  the  form  of  clean  bark  ribbons 
•repared  by  scraping  away   the  outer  bark  as  in 
he  preparation  of  China  grass. 
Sisal  hemp  from  Rhodesia.     A  sample  of   sisal 


hemp  grown  under  experimental  conditions  was 
found  to  be  exceptionally  well  prepared.  The 
length  of  staple  was  mainly  2  ft.  6.  ins.  to  3  ft. 
and  if  this  had  been  slightly  greater  the  sample 
would  have  ranked  among  the  first-class  materials 
of  this  species. 

Furcrcea  fibre  from  Southern  Rhodesia.  This 
fibre  was  fairly,  clean  and  well  prepared  but 
inferior  to  previous  samples  from  the  same  source  ; 
the  cellulose  content  (72%)  was  lower  and  loss  on 
acid  purification  higher,  indicating  insufficient 
washing.  The  length  varied  from  3  ft.  to  8  ft., 
mostly  5  ft.  to  5  ft.  6  in.  Better  removal  of  the 
pith  by  brushing  and  sorting  of  the  fibres  into 
more  uniform  lengths  would  increase  the  value. 
Another  sample  of  Furcraa  gigantca  fibre  from 
S.  Africa  was  insufficiently  cleaned  but  of  good 
length  and  strength  ;  it  was  estimated  at  a  value 
of  £20— £21  (Oct.,  1915)  but  would  be  readily 
saleable  at  a  much  higher  price  if  properly  pre- 
pared. 

Asclepias  fruticosa  fibre  from  S.  Africa.  This  is 
locally  known  as  "  melkbosch  "  and  is  widely 
distributed.  Two  samples  were  examined  which, 
however,  were  not  well  prepared  and  contained  a 
good  deal  of  bark.  The  staple  was  not  sufficiently 
long  (mostly  20 — 22  in.)  to  compare  favourably 
with  sisal.  The  fibre  was  harsh  and  of  poor 
lustre,  but  exceptionally  rich  in  cellulose  (82%) 
and  might  possibly  be  found  useful  as  a  basis 
for  nitrated  explosives.  In  comparison  with  sisal 
hemp  at  £50,  the  samples  were  valued  at  £32 — 
£38  per  ton. 

Kapok  from  the  Sudan  and  Togoland.  The 
Sudanese  sample  was  not  quite  free  from  pod 
residues,  but  after  cleaning  it  yielded  a  floss  of 
excellent  quality  equal  in  resiliency  to  Java 
kapok.  In  Togoland  a  trade  in  kapok  has  been 
developed  by  the  Germans,  9  tons  having  been 
exported  in  i913.  The  quality  of  the  sample  bale 
received  may  be  regarded  as  normal,  and  it  is 
considered  that  encouragement,  should  be  given 
to  the  development  of  the  industry. 

Asclepias  fruticosa  floss  from  S.  Africa.  This 
floss  is  somewhat  brittle  and  inferior  in  resiliency 
to  kapok,  and  corresponds  to  the  material  known 
in  the  trade  as  "  Akund."  Its  value  in  this 
country  is  considerably  lower  than  that  of  kapok 
and  it  is  not  so  suitable  for  the  manufacture  of 
life-saving  appliances. 

Seed  hairs  of  Ipomcea  albivenia  from  S.  Africa. 
This  material  is  known  locally  as  Kaffir  or  Natal 
cotton  and  resembles  harsh  unginned  cotton  of 
dark  cream  colour.  The  fibres  are  triangular  in 
section,  untwisted,  and  much  thinner  in  the  walls 
than  cotton  fibre,  and  only  about  0-3  in.  long. 
The  raw  fibre  is  much  more  absorbent  than  raw 
cotton,  but  it  lacks  the  streneth  and  spinning 
qualities  of  the  cotton  fibre.  The  material  con- 
tains only  77-3  %  of  cellulose  and  does  not  appear 
to  be  a  very  promising  commercial  article,  though 
it  might  fetch  a  low  price  as  a  stuffing  material 
considerably  inferior  to  kapok. — J.  F.  B. 

Wood;   Chemistry   of - 


— .     ///.   Mannan    content 
A.   \V.  Schorger.      J.  Ind. 
750. 


of  the  gymnosperms. 

Eng.  Chem..  19,17,  9,  748 
The  method  of  determining  mannan  in  various 
woods  was  to  digest  the  sawdust  with  hydrochloric 
acid,  precipitate  the  resulting  mannose  by  phenyl- 
hydrazine,  and  calculate  the  mannan  from  the 
weight  of  the  mannose  phenylhydrazone.  Then; 
was  a  pronounced  difference  in  the  results  obtained 
with  the  conifers  (Gymnospermo?)  and  hard-woods 
(Angiospcrmce).  The  amounts  of  mannan  found 
in  22  species  of  conifers,  including  firs,  spruces, 
and  pines,  ranged  from  1-44%  (Arbor  oUa)  to 
9-22%  (Cuban  pine),  but  no  mannan  was  present 
in  the  six  hard -woods  examined,  including  bass- 
wood,  sugar  maple,  yellow  birch,  ash.  and  aspen. 
The  proportion  of  mannan  is  usually  greater  in  the 
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sap  wood  than  in  the  heart  wood;  it  decreases 
from  the  base  upwards,  but  is  fairly  constant  in 
transverse  set  lions  of  the  heart  wood. — C.    V.  M. 


Paper-making    materials  :    Somt     new .     Bull. 

Imp.    lust.,    1917,    15,    1  —7. 

Ecdeicolea  monoslachya  is  a  rush-like  plant  found 
only  in  Western  Australia  :  the  stems  or  so-called 
"  leaves "  are  erect,  rigid,  rather  slender,  and 
vary  in  length  from  2  to  5  ft.  Treated  in  tin-  same 
way  as  esparto  grass  (Oran)  thej  gave  approx- 
imately the  same  yield  of  pulp.  44",,  on  the  air- 
dry  material,  but  the  pulp  was  inferior  in  appear- 
ance, darker,  and  more  dillieult  to  bleach  ;  it.  was 
al-o  contaminated  with  yellow  specks  of  a  wax 
or  resin,  which  could  he  removed  by  a  more  severe 
treatment,  at  the  expense,  however,  of  the  yield 
of  cellulose.  This  plant  is  regarded  as  a  prac- 
ticable material  for  the  manufacture  of  paper  pulp 
in  the  country  of  origin. 

Neobmdonia  macrocalyx  is  a  tree  growing  to  a 
height  of  .Mi  60  ft.  and  a  diameter  of  15—20  ins. 
in  the  East  African  Protectorate.  It  is  extremely 
abundant  and  grows  rapidly.  The  timber  is  of 
little  value  on  account  of  its  "woolly"  nature, 
being  very  soft  and  light.  Troated  by  the  soda 
process  under  the  same  conditions  as  spruce,  it 
yielded  16%  of  pulp  of  good  quality  as  compared 
with  42%  from  spruce  wood.  The  fibres  are 
shorter  than  those  of  spruce,  but  the  pulp  bleaches 
well  and  yields  a  strong  paper. 

Brachy'stcgia  Randii  is  a  tree  which  forms 
extensive  forests  in  Mashonaland.  The  timber  is 
of  little  value,  though  it  is  used  for  hut  building. 
Ribbons  of  the  inner  bark  have  been  examined, 
and  a  cordage  fibre  of  inferior  quality  prepared, 
but  being  much  interlaced  it  was  not.  suitable  for 
spinning.  On  digestion  with  20%  of  caustic  soda 
the  bark  yielded  33 — 34  %  of  pulp  of  a  dark  colour, 
giving  a  strong  brown  paper.  The -pulp  bleached 
easily  and  yielded  a  white  opaque  paper  of  good 
quality.  The  bark  might  be  considered  as  a  sub- 
stitute for  Adansonia  bark  but  of  lower  commercial 
value  from  the  point  of  view  of  yield  ;  the  economic 
difficulties  of  its  transport  from  Khodesia,  how- 
ever, would  be  considerable.— .T.  F.  B. 

Paper :  Photomicrography  of  the  structure  of . 

M.  B.  Hodgson.     J.  Ind.  Eng.  Chexn.,  1917,  9, 

782 — 784. 
Cross  sections  of  paper  stocks  will  afford  inform- 
ation of  the  structure,  and  especially  of  the  pene- 
tration of  materials  such  as  Indian  ink  into  the 
paper.  The  sections  are  best  prepared  by  mount- 
ing the  paper  between  two  pieces  of  gelatin-coated 
film  the  surfaces  of  which  have  been  moistened  to 
adhere  to  the  paper.  Outside  the  films  are  placed 
two  pieces  of  moderately  dry  Castille  soap,  and 
the  whole  is  fixed  in  the  microtome  with  the 
paper  edge  normal  to  the  edge  of  the  blade. 

— C.  A.  M. 

Paper  ;    Photometer    for    the    measurement    of    the 

translucent    effect    of .     C.    F.    Sammet.     J. 

Iiid.  Eng.  Chem.,  1917,  9,  784—785. 
Two  movable,  standard,  white  backgrounds, 
inclined  at  an  angle  of  30°  towards  the  source  of 
light,  are  mounted  on  a  track,  with  the  light 
between  and  slightly  below  them.  Above  the 
zero  point  on  the  track  there  is  a  prism  and  eye- 
piece placed  so  as  to  reflect  the  light  from  the 
backgrounds  into  adjacent  fields.  After  adjusting 
the  blocks  so  that  the  fields  match  in  luminosity, 
a  sheet  of  paper  is  placed  over  the  left-hand  block, 
whilst  a  second  piece  is  placed  over  the  other 
block,  with  black  velvet  between.  This  block  is 
now  moved  towards  the  light  until  the  luminosity 
of  the  fields  again  appears  the  same,  and  the 
distance  moved  is  an  expression  of  the  amount  of 
light  transmitted  by    the  paper  to  the  velvet  and 


then  absorbed.  The  reading  obtained  with  a 
given  paper  substituted  in  the  formula — 
100  (1 — 62/a2) — gives  a  value  for  the  comparison 
of  the  approximate  percentage  loss  of  light  due  to 
the  absorption  by  the  velvet.  In  this  formula  a 
represents  the  total  scale  reading,  and  b  the.  dis- 
tance which  the  block  is  removed  from  zero. 

'.  A.  M. 


Patents. 

Hemp-stalks  ;    Method  of  exsiccatimj  unrctted  . 

0.  Colahan.  Stockton.  Cal.  U.S.  Pat.  1,233,4  19. 
July  17,  1917.      Date  of  appl..  Aug.  12,  1915. 

Un  retted  fibrous  stalks  are  suspended  in  bundles 
which  are  exposed  to  the  ai  tion  of  dry  cool  air  in 
an  enclosed  chamber,  so  that  a  relative  movement 
is  effected  between  the  stalks  and  the  drying 
atmosphere.  The  binding  gums  uniting  the  fibres 
to  the  wood  are  thereby  rendered  brittle  and  the 
stems  are  then  subjected  to  a  mechanical  breaking 
and    decorticating   treatment. — J.  F.  15. 

Pyroxylin    compounds  ;     Process   of    making   . 

W.  G.  Lindsay,  Newark,  N.J.,  Assignor  to  The 
Celluloid  Co.  U.S.  Pat.  1,233,374,  July  17. 
1917.     Date  of  appl.,  May  11,  19115. 

IIydrated  pyroxylin  is  mixed  with  a  non-volatile 
liquid  menstruum,  e.g.,  liquid  tricresyl  phos] 
which  is  substantially  insoluble  in  water,  and  the 
water  is  removed  from  the  mixture   bv  pressing. 

—J.  P.  H. 

Paper,  fabric  or  the  like,  not  sensitive  to  acids  nr 
alkalis.  M.  Fehringer,  New  York.  U.S.  Pat. 
1.233.334.  July  17.  1917.  Date  of  appl..  Mar.  1. 
1915.      Renewed  Dec.  12,  1910. 

Paper,  fabric  or  the  like  is  coated  or  imprej 
with  coiunarone-resin. — -J.  F.  B. 

Writing  paper  for  metallic  styli;   Waterproof  — 
S.   Kuroki,  Assignor  to   Kimpitsu  Seishi   Kalm- 
shiki    Kaisha,    Ltd.,   Tokvo,   Japan.      U.S.    1  'at 
1,234,045,   July    17.    1917.     Date  of  appl..  .Ian. 
23,  1917. 

Paper  material  is  treated  with  a  mixture  of 
powdered  <  lay  and  zinc  oxide  and  subsequently 
coated  with  a  mixture  composed  ot  castor  oil  or 
other  non-drying  oil,  benzene,  vaseline,  and  a 
deodorising    substance. — J.  F.  B. 

Fine   Cot  Ion 


Yarn  ;    Apparatus  for  testing 
Spinners   and    Doublers   Association.    Ltd..  and 
W.   L.    Balls.    Manchester.      Eng.    Cat.    10? 
Aug.  28.  1910.     (Appl.  No.  12,127  of  1910.) 

Conditioning  arid  dehydrating  teool  or  other  bodies; 

Apparatus    tor    .     G.    D.    Benjamin,     New 

York.      Eng.  Pat.  108,441,  Apr.  11.  1917.     (Appl. 
No.  5100  of  1917.) 

See  U.S.  Pat.  1,225,211  of  1917  ;  this  J.,  191 : 

-.     'I 


Vulcanised    fibres;      Treatment    .// 

Christiania.  Norwav.  U.S.  Pat.  1.234.377,  July 
24,  1917.     Dateof  appl.,  Nov.  21,  1910. 

See  Eng.  Pat.  105,033  of  1916  ;  this  J.,  1917.  644. 

Cellulose  acetates  and  process  of  making  suni'.      II 
Drevfus.     Basle,      Switzerland.       Reissue 
14,338,   Julv   31.    1917,   of   U.S.   Pat.    1.181 
May  2,  1910.      Date  of  appl..  Oct.  19,  1910. 

See  Fr.  Pat.  432.040  of  1911  and  third  Addition 
thereto;   this  .1..  1912,  24.  329. 

Porous  materials  [for  (/rinding  wood  pulp]  ;    Meth  <d 

for  producing  .     C.    F.    Sodervall,    Kilsmo, 

and  It.  Helin.  Skarblacka.  Sweden.  U.S.  P»t. 
1,235.071.  Julv  31.  1917.  Date  of  appl.,  Aug- 
2,   1912. 

See  Fr.  Pat.  447,558  of  1912  ;  this  J.,  1913.  284. 
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Patents. 

Foam    for   treating    textile    materials ;     Process   for 

producing .     R.  C'lavel,  Basle,  Switzerland. 

U.S.   Pat.    1,234,732,    July   31,    1917.     Date   of 
appl.,  Apr.  21,  1916. 

See  Eng.  Pat.  102,310  of  1916  ;    this  J.,  1917,  80. 
Bleaching    textile    fibres  ;     Process    for 


Sehaidhauf,  Frankfort,  Germany,  Assignor  to 
The  Roessler  and  Hasslacher  Chemical  Co.,  New 
York.  U.S.  Pat.  1,235.929,  Aug.  7,  1917.  Date 
of  appl.,  Oct.  2,  1913. 

See  Ft.  Pat.  460,959  of  1913  ;    this  J.,  1914,  76. 


VII —ACIDS ;  ALKALIS ;  SALTS ;  NON- 
METALLIC  ELEMENTS. 


Nitric  acid  ;    Possible  adulteration  of 


J.  R. 


Withrow.    J.  Ind.  Eng.  Chem.,  1917,  9,  771—776. 

Attention  is  drawn  to  the  possibility  ot  nitric 
acid  being  adulterated  by  the  addition  of  sodium 
nitrate  or  other  sodium  salts,  and  dilution  of  the 
solution  to  the  required  sp.  gr.  with  water.  Nitric 
acid  of  sp.gr.  1-381,  when  saturated  at  15°  C.  with 
sodium  nitrate,  contains  3-24%  of  the  salt,  and  has 
a  sp.  gr.  of  1-399.  A  saturated  mixture  of  sp.  gr. 
1-380  will  contain  4-83%  of  sodium  nitrate  and 
8-30  %  of  water.  In  like  manner,  nitric  acid 
of  sp.  gr.  1-381  will  dissolve  12-62%  of  sodium 
sulphate,  giving  a  sp.  gr.  of  1-416,  whilst  a  saturated 
,  mixture  of  sp.  gr.  1-374  will  contain  12-62%  of 
1  sodium  sulphate  and  15-15%  of  water.  Hence, 
the  determination  of  the  sp.  gr.  and  of  the  N03 
'  content  of  nitric  acid  ought  always  to  be  accom- 
panied by  an  evaporation  test  for  dissolved  salts. 

— C.  A.  M. 

,   Ammonia    oxidation ;      Chemical    control    of- 


P.  J.  Fox.  J.  Ind.  Eng.  Chem.,  1917,  9,  737  —743. 

For  the  determination  of  the  ammonia  in  the 
entering  gas,  the  dimming  absorber,  described  by 
Edwards  (Bureau  of  Standards,  Techn.  Paper 
34,  1914),  effects  complete  absorption,  and  by  its 
use  it  is  possible  to  determine  the  ammonia 
without  making  a  titration.  A  measured  quantity 
of  standard  acid  is  placed  in  the  absorber  anil 
coloured  with  an  indicator,  and  the  gas  is  made 
to  bubble  through  the  liquid  until  the  colour 
changes.  The  theoretical  dry  air-ammonia  mix- 
ture should  contain  14-33%  of  ammonia.  The 
method  of  absorption  by  means  of  standard 
alkali  of  the  acid  formed  from  the  nitrogen 
peroxide  (NO;)  is  not  applicable  to  the  exit  gas 
from  the  oxidation,  owing  to  the  large  amount  of 
condensed  water  from  the  hot  gas  interfering 
with  the  measurement  of  the  volume,  and  also 
to  the  possibility  that  sufficient  oxygen  may  not 
be  present  to  oxidise  all  the  nitric  oxide  to  nitrogen 
peroxide.  To  obviate  these  difficulties  the  follow- 
ing method  is  suggested  : — The  gas  is  aspirated 
from  the  outlet  pipe,  but  before  reaching  the 
absorption  apparatus  it  is  mixed  with  a  measured 
quantity  of  oxygen  or  air  in  sufficient  quantity 
|  to  convert  all  the  nitric  oxide  into  nitrogen 
peroxide.  The  mixture  is  drawn  through  two 
absorption  vessels,  the  first  of  which  contains 
standard  alkali  solution,  and  the  second  standard 
alkali  solution  containing  1  %  of  hydrogen  peroxide. 
Ry  this  arrangement  ammonium  nitrite  remains 
in   the   first   vessel,   where   there   is   no   hydrogen 


peroxide  to  oxidise  it.  To  prevent  condensation 
of  water,  the  sample  of  gas  should  be  taken 
through  a  capillary  tube  as  close  to  the  catalyst 
as  possible.  Test  experiments  showed  that  the 
alkaline  1%  hydrogen  peroxide  yielded  about 
6  c.c.  of  oxygen  in  the  determination,  and  it  is 
therefore  advisable  to  make  a  correction  for  this 
amount.  As  an  alternative  efficient  absorbent 
agent  sulphuric  acid  may  be  used,  the  gases 
being  previously  mixed  with  oxygen  as  described 
above.  For  the  determination  of  very  small 
amounts  of  ammonia  in  the  exit  gases,  the  best 
method  is  that  of  oxidation  by  means  of  sodium 
hypobromite,  and  measurement  of  the  resulting 
nitrogen  in  a  gas  burette.  The  author  has 
worked  out  the  following  formula  for  calculating 
the  efficiency  of  the  process  : — 


Efficiency    = 


VnT.. 


Vrw  (l/b-1-25) 
fc+  Yno 


where  Vno  is  the  volume  of  nitric  oxide,  Vnh, 
is  the  volume  of  ammonia  in  the  entering  gas 
mixture,  b  is  ratio  of  ammonia  to  the  volume 
of  the  entering  gas  mixture,  and  fc  is  the  volume 
of  residual  gas  collected  in  the  aspirator  bottle 
of  the  testing  apparatus,  corrected  as  described 
below.  If  the  hypobromite  test  shows  that 
ammonia  has  passed  through  the  catalyst  un- 
changed, the  equation  must  be  modified  as  follows  : 


Efficiency 


,  =  Vfw+V,  _  (Vno-f- V,)(l/&— 1-25) 


Vn», 


Vno   +0-75   V,+/c 


where  Vt  is  the  volume  of  the  unoxidised  ammonia. 
The  correction  to  be  applied  to  the  volume  of  gas 
in  the  aspirator  bottle  reduced  to  standard  pres- 
sure and  temperature,  /,  is 

fc  =  /+  0-5   (Vno  +  V,)— Vox, 

where    Vox  represents  the  vol.  of  oxygen  added. 

— C.  A.  M. 

Pyrites  :    Determination   of  the   "  explosibiliiy  "   of 

as  well  as  of  the  available  sulphur  and  the 

sulphur  content  of  its  cinders.     C.  R.  Gvzander. 
J.  Ind.  Eng.  Chem.,   1917,   9,  776—780. 

The  explosive  property  of  certain  varieties  of 
pyrites  interferes  witn  the  burning  of  the  ore  in 
lumps,  since  the  dust  produced  by  the  bursting 
of  the  lumps  fills  up  interstices  and  prevents  free 
access  of  air.  The  "  explosibility  "  or  crumbling 
quality  of  an  ore  may  be  quantitatively  deter- 
mined by  heating  the  sample  in  a  covered  dish 
at  a  high  temperature  until  no  further  change 
is  observed,  and  then  cooling,  screening,  and 
weighing  the  material  which  remains  on  a  screen 
of  a  certain  size,  whilst  passing  through  a  next 
larger  size.  It  has  been  claimed  that  a  gradual 
pre-heating  of  the  ore  will  minimise  the  effect 
of  "  explosion,"  but  in  the  author's  experiments 
24  hours'  pre-heating  at  120°  to  340°  C,  had  no 
apparent  effect  in  diminishing  the  "  explosive  " 
quality.  But  even  in  the  case  of  non-crumbling 
ores,  the  sulphur  may  be  given  up  slowly  during 
the  combustion,  so  that  to  find  the  available 
sulphur  content  of  an  ore  it  is  necessary  to  deter- 
mine the  rate  of  change  compared  with  that  of 
some  other  ore  which  behaves  normally  and  con- 
tains a  known  amount  of  available  sulphur.  For 
this  purpose,  2  grms.  of  the  ore,  crushed  to  pass 
a  50-mesh  sieve,  is  placed  in  a  thin-walled  electro- 
quartz  dish.  Three  such  dishes  of  uniform  size 
and  thickness  of  wall,  each  containing  a  charge 
of  ore,  are  heated  at  1000°  F.  (538°  C.)  in  a  sheet- 
iron  rack  in  an  electric  furnace.  After  successive 
intervals  of  1 5  mins.,  or  longer  if  necessary,  the  dishes 
are  separately  withdrawn,  and  the  reaction  stopped 
by  placing  5  grms.  of  sodium  carbonate  on  the 
top  of  the  ore.  The  sulphur  in  each  is  then 
determined   by   breaking   up   the   mass,    fusing   it 
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with  5  grms.  of  sodium  nitrate,  dissolving  the 
melt  in  hydrochloric  &c\d,  separating  the  silica, 
and  precipitating  with  barium  chloride.  From  the 
amounts  of  sulphur  found  the  rate  of  change  may 
be  calculated. — C.  A.  M. 

Potash;   [Blast-furnace  flue  dust,]  a  neic  source  of 

.     H.  T.  ('ranfield.     J.  Bd.  Agric,  1917,  24, 

526—530. 

The  fine  dust  deposited  in  or  around  the  flues, 
ovens,  boilers,  etc.,  in  which  the  waste  gases  from 
iron  blast-turnaces  arc  utilised,  contains  appreciable 
quantities  of  potassium,  mainly  as  sulphate  and 
chloride.  Twelve  typical  samples  were  found  to 
contain  from  207  to  15-80°,,  of  total  (a<  id-soluble) 
and  from  1-23  to  0-25%  of  water-soluble  potash 
(K,0);  while  the  salt  obtained  by  extracting 
other  samples  with  hot  water  contained  from 
39-74  to  41-84%  K.O.  In  view  of  the  number  of 
furnaces  in  operation  and  the  quantity  of  dust 
produced,  the  author  considers  (bis  to  be  the 
most  important  smin  e  of  potash  yet  discovered 
in  this  country.- -AY.  K.  F.  I'. 

Beh  or  sajji  mitli  for  i/ic  manufacture  of  commercial 

alkalis;    Possibility    of    utilising .     A.    H. 

Silver.     Indian  Trade  J.,  Jan.  20,  1017.     Agric. 
J.  India,  1917,  12,  477 — 480. 

The  deposits  of  reh  or  sajji  mitti.  occurring  as 
efflorescences  on  usar  lauds,  are  composed  mainly 
of  sodium  carbonate,  sulphate,  and  chloride,  and 
may  be  divided  into  two  main  classes  according  as 
the  carbonate  or  sulphate  predominates.  The 
soluble  salts  from  deposits  of  both  classes  contain 
Na,COs  70—90  and  1—10,  Na2S04  1  —  10  and 
fSO — 85,  and  Na(,'l  5 — 20  and  5 — 20%,  respec- 
tively ;  by  fractional  crystallisation  it  was 
found  possible  to  eliminate  practically  all  the 
sodium  chloride  in  each  case,  and  thus  "to  obtain 
crude  sodium  carbonate  and  crude  sodium  sulphate 
for  use  as  such  or  in  the  manufacture  of  caustic 
soda  and  soda  ash  respectively. — \V.  E.  F.  P. 

Chlorine  in  chlorides  ;  Iodomelric  determination  of 

.     G.  Torossian.     J.  Ind.  Eng.  ('hem.,  1017, 

8,  751—752. 

From  012  to  0-5  grm.  of  the  chloride  is  thoroughly- 
mixed  with  about  2  grms.  of  finely  powdered 
manganese  dioxide,  and  the  mixture  is  introduced 
into  a  round-bottomed  flask.  The  delivery  tube 
from  the  flask  passes  through  the  cork  of  a  long 
tube,  which  is  immersed  in  a  cylinder  of  cold 
water,  and  contains  100  c.c.  of  potassium  iodide 
solution  (25  grms.  per  litre).  After  the  addition 
of  50  c.c.  of  dilute  sulphuric  acid  (1  :  1),  the 
delivery  tube  is  attached,  and  the  flask  is  slowly 
heated,  with  constant  shaking,  until  the  contents 
boil,  when  the  heating  is  continued  intermittently, 
with  occasional  agitation,  for  about  5  minutes, 
until  all  chlorine  has  distilled  into  the  iodide 
solution.  The  glass  tubing  is  then  rinsed  into 
the  absorption  tube,  and  the  contents  of  the  latter 
made  up  to  200  c.c.  and  titrated  with  .V/10 
sodium  thiosulphate  solution  which  has  previouslv 
been  standardised  against  pure  iodine.  The 
method  is  also  applicable  to  the  determination  of 
chlorine  in  fluorides,  any  hydrogen  fluoride 
liberated  having  no  influence*  upon  the  final 
results.  -('.  A.  M. 

Ferricyanidcs  ;    Determination    of by    titration 

with  permanganate.  C,  de  Coquet.  Bull.  Soc. 
Pharm.  Bordeaux,  1917,  No.  3.  Ann.  Chim 
Analyt..   1017,  22,  160—161. 

A  solution  containing  about  0-5  grm.  of  ferri- 
cyanide,  La  heated  to  boiling  and  then  treated 
with  a  few  fragments  of  aluminium  and  a  small 
quantity     of     sodium     hydroxide     solution.     The 


reduction  of  the  ferricyanide  is  complete  in  about 
20  mins.  ;  the  solution  is  then  diluted,  filtered 
slightly  acidified  with  sulphuric  acid,  and  titrated 
with  /V/10  permanganate  solution.  Each  c.c.  of 
•V/10  permanganate  solution  is  equivalent  to 
0  033  grm.  of  potassium  ferricyanido.  The  method 
may  be  used  to  determine  ferricvanide  in  mixtures, 
such  as  certain  compounds  used  in  photography, 
wdiirh  contain  uranium  nitrate,  iron-ammonium 
citrate,  and  copper  chloride.  The  mixture  is 
dissolved  in  water,  and  sodium  hydroxide  solution 
is  added  as  long  as  a  precipitate  forms  ;  the 
mixture  is  then  filtered  and  the  filtrate  treated 
with  aluminium  as  described. — W.  P.  S. 


Carbonates  in  limestone  and  other  materials  ;   Deter- 
mination of .     J.  F.  Barker.     J.  Ind.  ling. 

Chein.,  1017,  9,  7S6— 787. 


The  following  rapid  method 
of  determining  carbonates  in 
limestone,  etc.,  gives  results 
agreeing  within  0-25%  with 
those  obtained  by  standard 
methods  : — The  acid  reservoir 
is  charged  with  40  c.c.  of 
hydrochloric  acid  (sp.  gr. 
115),  the  graduated  stem  ,.f 
the  hydrometer  is  discon- 
nected, and  a  10  grm.  weight 
is  attached  at  B.  The  hydro- 
meter is  then  placed  "in  a 
cylinder  of  water,  and  tin- 
depth  of  immersion  on  the 
scale,  (',  noted,  after  which 
the  weight  is  removed,  and 
powdered  limestone  is  intro- 
duced into  the  reaction  cham- 
ber until  the  instrument  is 
immersed  to  exactly  the  same 
point.  The  graduated  stem 
is  now  attached,  and  water  is 
introduced,  drop  by  drop, 
until  the  hydrometer  is  im- 
mersed to  the  zero  mark. 
The  instrument  is  now  raised, 
and  the  stop-cock,  D,  is 
turned,  so  that  acid  runs  into 
the  reaction  chamber.  As  the 
carbon  dioxide  escapes  the 
hydrometer  rises,  until  at  the 
end  of  the  reaction,  the  read- 
ing on  the  stem  at  the  surface 
of  the  water  gives  the  per- 
centage of  calcium  carbonate 
equivalent  to  the  carbon 
dioxide  in  the  sample.  A 
correction  of  +  or  —  0.1  is 
made  for  each  1°  ('.  rise  or  fall 
in  the  temperature  between 
the  two  readings.  The  weight 
of  carbon  dioxide  left  in  the 

flask  is  counterbalanced  by  the  loss   of   moisture 

escaping  with   the   gas. — ('.  A.  M. 

Silver   and  sulphides  ;     Course   of   the   reaction   be- 
tween     .      [Hepar    test.)     F.    L.    llahn.     /.. 

anorg.   Chem.,    1017,    99,    118—122.     J.    (hen,. 
Soc,  1917,  112,  ii.,  371. 

Tm:  blackening  of  metallic  silver  by  hydrogen 
sulphide  or  soluble  sulphides,  used  as  a  qualitative 
test  for  sulphur,  is  sometimes  represented  as  t«king 
place  in  the  absence  of  ;ur,  with  liberation  of  hydro* 
gen,  and  sometimes  as  a  reaction  with  oxygen,  the 
former  hypothesis  being  adopted  in  most  re.  cut 
text-books.  When  precautions  arc  taken  to  ex- 
clude air,  silver  may  be  boiled  for  hours  with  sodium 
sulphide  solution  without  evolution  of  hydrogen, 
the    metal    being    unchanged,    blackening   taking 
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place  immediately  air  is  admitted.  Hydrogen 
sulphide  may  also  be  passed  through  water  in 
which  silver  is  placed  without  any  blackening. 
The  presence  of  oxygen  or  hydrogen  peroxide 
causes   immediate   blackening. 


Cerous  oxalate  ;  Decomposition  of  ■ 


■in  a  reducing 


or  inert  atmosphere,  and  a  new  property  of  the 
higher  oxides  of  cerium.  W.  S.  Chase.  J.  Amer. 
Chem.  Soc,  1917,  39,  1570—1582. 
Cerous  oxalate  was  very  carefully  purified  and 
then  decomposed  by  heat  ill  a  Hoskins  combustion 
furnace  fitted  with  a  Pt — Pt  Rh  thermocouple. 
A  temperature  of  550°  C.  was  found  to  be  the 
lowest  at  which  the  carbonate  resulting  from  the 
decomposition  of  the  oxalate  was  completely 
decomposed.  The  residue  obtained  in  hydrogen 
or  nitrogen  atmospheres  is  a  very  djurk,  blue-black, 
amorphous  powder.  At  ordinary  temperatures, 
if  drawn  directly  into  the  air  from  a  hydrogen 
atmosphere,  it  fires  and  burns  vigorously  to  cerium 
dioxide.  This  phenomenon  does  not  occur  when 
a  nitrogen  atmosphere  is  used  ;  it  is  due  to 
absorbed  hydrogen.  The  residues  from  the  hydro- 
gen and  nitrogen  atmospheres  gave  the  same 
anah  tical  results,  indicating  that  the  product  is 
a  mixture  of  eerie  oxide,  a  lower  oxide  or  oxides, 
free  carbon,  and  adsorbed  air.  When  heated  in 
air  to  400° — 500°  0.,  it  fires,  forming  the  dioxide. 
At  low  er  temperatures  it  is  stable,  though  at  200°  0. 
oxidation  of  the  carbon  takes  place,  causing  a 
rise  in  temperature.  The  hydrogen  absorbed  in 
the  residue  prepared  in  a  hydrogen  atmosphere 
amounted  to  11 — 11  c.c.  per  grm.  of  residue.  A 
stream  of  nitrogen  passed  over  the  residue  at 
550"  C.  removes  the  hydrogen,  but  in  no  case  was 
the  formation  of  ammonia  detected,  thus  indicating 
that  the  hydrogen  is  held  mechanically. — J.  H.  P. 

Tantalum,  chloride  ;    Study  of with   reference 

to  its  use  in  the  determination  of  the  atomic  weight 
of  tantalum.  O.  W.  Sears.  J.  Amer.  Chem. 
Soc.,  1917,  39,  1582—1587. 
Tantalum  pentachloride  exists  as  a  stable  com- 
pound in  an  atmosphere  of  dry  nitrogen  or  dry 
air,  but  a  trace  of  moisture  is  sufficient  to  hydrolyse 
it.  It  does  not  occlude  chlorine.  It  was  found 
that  a  high  degree  of  accuracy  could  not  be  obtained 
when  tantalum  chloride  was  weighed  in  a  vessel 
with  a  ground  joint,  owing  to  diffusion  of  moisture 
through  the  joint,  and  when  weighed  in  sealed 
tubes  volatilisation  of  the  glass  during  the  sealing 
operation  affected  the  accuracy  of  the  results. 
It  seems  that  tantalum  chloride  is  unsuitable  for 
use  in  work  where  a  high  degree  of  accuracy  in 
analysis  is  desired. — J.  H.  P. 

Hydrogen  peroxide  ;   New  method  for  the  determina- 
tion of  ■.     G.  S.  Jamieson.     Amer.  J.  Sci., 

1917,  44,  150—152. 
,(V  known  volume  of  hydrogen  peroxide  suitably 
iiluted  with  distilled  water  (e.g.,  50  c.e.  of  com- 
itnercial  peroxide  to  500  c.c.)  is  measured  into  a 
500  c.c.  glass-stoppered  flask  containing  10  c.c. 
Df  a  10%  solution  of  sodium  hydroxide  and  a 
neasured  volume  of  standard  sodium  arsenite 
solution  in  excess  of  that  required  by  the  hydrogen 
Peroxide.  The  flask  is  gently  agitated  as  the 
solution  is  run  in  and  then  allowed  to  stand  for 
iwo  minutes.  Forty  c.e.  of  concentrated  hydro- 
:hloric  acid  is  then  cautiously  added,  the  stopper 
nserted,  and  the  flask  violently  shaken.  Six  or  seven 
;.c.  of  chloroform  is  then  added  and  theunoxidised 
sodium  arsenite  is  titrated  with  standard  potassium 
odate  solution,  the  contents  of  the  flask  being  well 
ihaken  after  each  addition.  The  end  point 
s  marked  by  the  disappearance  of  the  iodine 
olour  from  the  chloroform.  The  original  amount 
if  sodium  arsonite,  less  that  determined  by  the 
odate  titration,  gives  the  amount  oxidised  by  the 
>ydrogen  peroxide.     N/5  Sodium  arsenite  solution 


and  an  equivalent  sodium  iodate  solution  are 
found  most  suitable  for  use.  This  method  gives 
accurate  results,  and  is  not  influenced  by  the 
presence  of  organic  preservatives. — I..  A.  C. 

Fifty-third  report  on  alkali  works.      See  \>.  990. 

Direct  process  of  manufacturing  ammonium  sulphate. 
See  Ha. 

Evaluation  of  pyrolusite.     Rupp.     See  X. 

Preparation  in  a  pure  state  of  highly  reactive  metals 
and  metalloids  [titanium,  zirconium,  and  boron]. 
Podszus.     See  X. 

Astringent  action  of  aluminium  sails,  especially  of 
the  formate.    Loewy  and  Wolffenstein.    See  XX. 

Patents. 

Nitric  acid  from  ammonia  ;  Process  of  making . 

C.  Ellis,  Montclair,  N.J.,  Assignor  to  Ellis- 
Foster  Co.  U.S.  Pat.  1,233,564,  Julv  17,  1917. 
P/ate  of  appl.,  Oct.  12,  1916. 

A  hot  mixture  of  ammonia  and  air  is  passed 
upwards  through  a  mass  of  coarse  particles  of  a 
suitable  catalyst,  the  temperature  of  which  Is 
adjusted  by  passing  a  cooler  mixture  of  air  and 
ammonia  through  a  conduit  embedded  in  the 
catalyst.  Spent  catalyst  is  withdrawn  from  the 
bottom  of  the  chamber  and  fresh  material  supplied 
at  the  top.— B.  V.  S. 

Ammonium  nitrate  ;  Manufacture  of — — •.  F.  W. 
Howorth,  London.  From  Norsk  tlydro-Elektrlsk 
Kvaelstof  Aktieselskab,  Christiania.  F.ng.  Pat. 
101,090,  July  24,  1916.  (Appl.  No  10,422  of  1916.) 

Solutions  of  ammonium  nitrate  act  as  absorbents 
for  both  ammonia  and  nitrous  gases.  One  part  of 
a  dilute  solution  of  ammonium  nitrate  is  saturated 
with  ammonia  and  the  other  part  with  nitrous 
gases,  and  the  two  liquids  are  mixed  to  obtain  a 
stronger  neutral  solution.  The  operations  may  lie 
repeated  at  will  until  a  concentrated  solution  is 
obtained  or  the  solid  salt  separates. — B.  V.  S. 


-.   W.  Oh 


Ammonium  sulphate  ;    Manufacture  of  - 

Adam,  London.  Eng.  Pat.  108,098,  Dec.  13, 
1916.  (Appl.  No.  17,940  of  1916.) 
Commercial  ammonium  sulphate,  which  usually 
contains  from  |%  to  2%  excess  acid,  is  neutralised 
by  passing  ammonia  gas  through  it  in  any  con- 
venient way.- — B.  V.  S. 


Soluble  glass  ;    Manufacture  of  - 


R.  M.  Caven, 


Nottingham.    Eng   Pat.  108,372,  Aug.  21,  1916. 
(Appl.  No.  11,818  of  1916.) 

A  finely-subdivided  neutral  silicate  which  has 
been  ground  in  the  dry  state  is  mixed  with  25 
to  38%  of  its  weight  of  water,  and  the  mixture 
is  heated  to  atempcrature  between  70°  and  100°  C, 
under  atmospheric  pressure,  until  the  mass 
becomes  vitreous  in  structure.  Over  95  %  of  the 
solid  product  is  readily  soluble  in  water. — J.  B.  C.  K. 

Silieatc-glasses  ;    Treatment  of and  preparation. 

of   useful    products    [soluble    silicates]    therefrom. 

J.    W.   Spenslev,    J.    W.   Battersbv,   and    10.    S. 

Holmes,  Manchester.     Eng.  Pat.   10S,57B,  Sept. 

29,  1916.    (Appl.  No.  13,882  of  1916.)    Addition 

to    Eng.    Pat.    11,959,    Mav    14,    1914    (this    J.. 

1915,  834). 
In  the  manufacture  of  soluble  silicates  by  the 
method  described  in  the  earlier  patent,  the 
hydrated  silicate,  as  it  leaves  the  wet-grinding 
drum  of  the  apparatus,  is  subjected  to  a  further 
heat-treatment,  in  order  to  facilitate  or  render- 
more  complete  the  formation  of  a  solid  and 
uniformly  hvdrated  product.  The  temperature 
limits  named"  in  the  patent  are  100"  and  170    F. 
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(38° — 770  C.)  and  the  heating  should  be  snfficicntlj 
gradual  to  ensure  that  the  whole  mase  is  uniformly 

affected    anil    that    no    local    overheating    occurs. 
The  cooling  should  also  be  gradual. — J.  B.  C.  K. 

Felspar;     Method  of  utilising  .      J.  Rhodin, 

Chiswick.     D,S.   Pat.  1,232,977,  July  10,  1917, 
Date  of  appl.,  Dec.  4,  1914. 

FELSPAR  is  ground,  and  is  mixed  with  a  small 
quantity  of  a  sodium  salt,  such  as  sodium  chloride. 
\  mixture  of  sulphur  dioxide,  steam,  and  air  is 
then  passed  over  the  heated  material,  and  the 
sulphuric  acid  produced  is  condensed.  The  residue 
is  leached  toext  met  the  soluble  potassium  sulphate, 
and  the  insoluble  matter  that  n-mains  is  utilised 
for  the  manufacture  of  Roman  or  Portland  cement. 

—J.  B.  C.  K. 


Silicates  ;     Process    of    decomposing 


.     L.    L. 

.laikson.   Assignor  to  <).  ('.  Hornev,  New  York. 

U.S.    Pat.    1,233,273,   July    10,    1917.     Date   of 

appl.,  June  16,  1916. 
Silicates  are  decomposed  by  mixing  with  1  part 
hy  weight  of   lime    (CaO)  and   5   parts   of   water, 
and  heating  under  pressure. — J.  B.  C.  K. 

Silicates;    Process    of    decomposing .     H.    W. 

Charlton,  Jones  Point,  N.Y.,  Assignor  to  Kaolin 
Products  Corporation.  U.S.  Pat.  1,234,626, 
July  24,   1917.      Date  of  appl.,  Dee.  8,  1916. 

An  alkali-hearing  silicious  material,  such  as 
glauconite  [green-sand),  is  digested  with  a  solution 
of  alcium  chloride  and  milk  of  lime,  below  190°  C. 
and  at  a  pressure  below  200  lb.,  for  2  to  4  hours, 
whereby  a  solution  containing  potassium  chlorido 
is  obtained.— J.  B.  C.  K. 

Nepheline-syenUe ;   Process  of  treating .      H.  T. 

Kalmus,  Brookline.  Assignor  to  The  Kxolon  Co., 
Cambridge.  Mass.  U.S.  Pat.  1,234,905,  Julv  31, 
1917.     Date  of  appl.,  June  28,  1915. 

Nepiiei.ine-syenite  is  dissolved  in  an  acid  and 
the  silicon  and  aluminium  are  separately  precipi- 
tated and  removed  from  the  solution.  The 
aluminium  compound  is  then  fused  in  an  electric 
furnace,  in  order  to  obtain  on  cooling  a  crystalline 
product.  The  solution  of  the  syenite  may  be 
elTected  by  sulphitation,  and  aluminium  and 
silicon  separated  from  the  solution  by  fractional 
desulphitation. — J.  B.  0.  K. 


Alunite  ;  Method  of  treating  - 


F.  K.  Cameron, 


Washington.  D.C.  U.S.  Pat.  1.233,977,  Julv  17. 
1917.     Date  of  appl.,  Jan.  8.  1916. 

Ai.vnite  is  calcined  at  500° — 550°  C.  to  obtain 
maximum  formation  of  soluble  aluminium  salts 
and  minimum  evolution  of  oxides  of  Sulphur.  The 
calcined  material  is  extracted  with  water,  the 
dissolved  alum  separated  and  calcined  with  the 
formation  of  potassium  sulphate,  alumina,  and 
oxides  of  sulphur,  chiefly  the  tricxide.  The 
potassium  sulphate  and  the  alumina  are  recovered, 
and  the  sulphur  trioxide  is  used  for  treatment  of 
the  residue  from  the  first  calcination  with  the 
formation  of  aluminium  sulphate. — B.  V.  8. 

Salt-brine  ;  Process  for  purifying .     B.   Hart  - 

such.  East  Lansing.  Mich.,  Assignor  to  The 
Bucklev  and  Douglas  Lumber  Co.  U.S.  Pat. 
l,235,202,July31,l»17.Dateofappl.,Apr.26,1916. 

A  PURIFYING  agent  is  generated  within  the  brine 
by  aid  of  an  electric  current  passed  through  the 
brine  by  means  of  spaced  electrodes.  Precautions 
are  taken  to  maintain  the  purifying  agent  in  a  pure 
condition  by  preventing  the  chlorine  gas,  set  free 
by  the  action  of  the  current,  from  acting  upon  it. 

—J.  B.  C.  K. 


Hydrogen  peroxide  :  Method  of  manufacturing . 

J.     Pat.-k,     Karlshorst,     Germanv.      U.S.     Pat. 
1. 234. 3S(|, July  24. 1917. Date  of  appl., Mar.4.1  ;U4. 

A  SOLUTION  of  ammonium  persulphate  is  treated 
with  sulphuric  acid,  and  the  hydrogen  peroxide 
formed  is  separated  rapidlv  from  the  resulting 
solution. — J.  B.  C.  K. 


Hydrogen    peroxide  ;     Method    of    producing . 

II.  A.  Doerner,  Assignor  to  The  Chemical  Pro- 
ducts Co.,  Denver,  Colo.  U.S.  Pat.  1,235,604 
Aug.  7,  1917.     Date  of  appl.,  Feb.  7,  1917. 

Carbon  dioxide  gas  under  pressure  is  passed  into 
water  cooled  to  0C  C,  and  the  mixture  is  agitated 
while  at  the  sain  •  time  barium  peroxide  is  intro- 
duced into  the  mixture.  An  excess  of  carbon 
dioxide  must  be  preserved  during  the  reaction. 

—J.  B.C.  K. 

Hydrogen    sul]>hide,  ;    Production    of .     It.     I'. 

Bacon,  Pittsburgh,  Pa.,  Assignor  to  Metals 
Research  Co.,  New  York.  U.S.  Pat.  1.235,958, 
Aug.  7,   1917.      Date  of  appl.,  Nov.  10,  1915. 

A  HIXTURE  of  sulphide  ore  or  concentrate  with  a 
small  proportion  of  lime  is  treated  with  steam  .it 
a  temperature  which  is  graduallv  increased  to 
about  700°.— W.  E.  F.  P. 


Hydrocyanic  acid  ;  Production  oi  ■ 


.  C.  Beindl, 
Miinchen,  Germany.  Eng.  Pat.  7260,  Mhv  11. 
1915. 

See  Ger.  Pat.  281,723  of,  1911  ;  this  J.,  1915,  612. 

Formic     acid;     Production     of ■.     G.     Bredig, 

Karlsruhe,  Assignor  to  R.  Koepp  und  Co., 
Oestrich,  Germanv.  U.S.  Pat.  1,235,426,  Julv 
31,   1917.      Date  of  appl.,  July  21,   1915. 

See  Eng    Pat,  9762  of  1915;  this  J.,  1915,  1207. 

Alkali  perborates  :     Electrolytic  process  of    making 

.     O.     Liehknecht,     Frankfort,     Germany, 

Assignor  to  The  Roessler  and  Ilasslachei 
Chemical  Co.,  New  York.  U.S.  Pats.  1,235,904 
and  1,235,905,  Aug.  7,  1917.  Date  of  appl., 
Jan.  6,  1916. 

See  Eng.  Pats.  100.154  and  100,153  of  1916  ;  this 
J.,  1917,   137  and  83. 

Sodium    pcrcarbonate  ;    Manufacture    of .     W. 

Weber,  Diisseldorf,  and  F.  Noll,  Benrath, 
Assignors  to  Ilenkel  und  Co.,  Diisseldorf,  to-r- 
many.  U.S.  Pat.  1,237.128.  Aug.  14,  1917. 
Date  of  appl.,  July  8,  1916. 

See  Eng.  Pat.  100,997  of  1916  ;  this  J.,  1916,  90S, 

Radio-active;    I'rocess    for    rendering    lii/uids . 

S.  Saubermann,  Berlin.  U.S.  Pat.  1,236,218) 
Aug.  7,  1917.      Date  of  appl.,  June   14,   ISM.".. 

See  Eng.  Pat.  7385  of  1915  ;  this  J..  1915,  1208. 

Calcium    hyjiochloritt  ;    Manufacture    of . 

Pistor  and  H.  Reitz,  Griesheim,  Assignors  to 
Chem.  Fabr.  Griesheim-Elektron,  Frankfort, 
Germany.  U.S.  Pat,  1,236,978,  Aug.  14,  1917. 
Date  of  appl.,  Aug.  25,  1914. 

See  Ger.  Pat.  2S2.746  of  1913  ;  this  J.,  191"..  71.V 

Extraction    of    fats,    ammonia,    and    the    like   from 
organic  refuse      Eng.  Pat.  107,992.     See  IIb. 
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Glass  ;    Art  of  colouring 


-[by  exposure  to   rays 


of  short  wave-length].     H.    Rosenthal.     J.    Ind. 
Eng.  Chein.,  1917,  9,  734—736. 

Glass  may  be  artificially  coloured  by  exposing  it 
to  short  wave  lengths  of  light  from  a  quartz 
mercury  arc,  X-ray  tubes,  or  special  tubes  for 
producing  negative  electrons.  Definite  results  may 
be  obtained  by  the  use  of  a  Coolidge,  water-cooled, 
self-rectifying  tube,  in  which  an  anode  terminal 
of  tungsten  is  supported  on  a  rod  of  molybdenum, 
whilst  the  cathode  consists  of  a  tungsten  spiral 
which  can  he  electrically  heated.  The  vacuum 
in  this  tube  remains  constant  under  all  conditions, 
and  unless  the  filament  is  heated  the  tube  shows 
no  electrical  conductivity  in  either  direction.  The 
penetration  of  the  rays  is  increased  by  increasing 
the  voltage  of  the  terminals.  For  colouring 
optical  lenses,  using  a  tube  giving  a  current  of 
100  milliamperes  at  50  kilovolts,  an  exposure  of 
2  mins.  produces  a  light  colour,  an  exposure  of 
4  mins.  a  medium  colour,  and  an  exposure  of  10 
mins.  a  dark  colour.  Thin,  colourless  glass  is 
coloured  uniform  tints  by  this  treatment,  but 
thick  glass  (over  J  in.)  shows  a  gradation  of  colour 
from  the  exposed  side.  Porcelain  teeth  may  be 
coloured  by  this  method,  and,  by  the  use  of 
stencils,  coloured  designs  may  be  printed  on 
porcelain  ware.  The  less  valuable  gems  are  also 
changed  in  colour.  For  example,  kunzite  was 
changed  from  an  amethyst  to  an  emerald  green 
colour  after  a  few  minutes'  exposure.  Tf  the 
composition  of  the  white  glass  is  known,  it  is 
possible  to  predict  beforehand  the  resulting  colour. 
The  action  is  molecular  and  is  not  confined  to  the 
surface  of  the  glass  ;  it  is  also  reversible.  Although 
the  colouring  of  purple  glass  thus  treated  is  due  to 
manganese,  the  colour  is  not  identical  with  that 
produced  by  chemical  reactions  of  manganese  in 
glass. — C.  A.  M. 


Patents. 


Insulator  ;    Electrical 


F.  Jl.  Locke,  Victor, 


K.Y.  U.S.  Pat,  1,233,486,  July  17,  1917.  Date 
of  appl.,  Aug.  28,  1916. 

Silica,  to  at  least  70%,  boric  oxide,  alumina, 
lithia,  and  an  alkali  are  fused  together  to  form  a 
homogeneous  bodv,  having  a  coefficient  of  expan- 
sion of  less  than  0;0000056i — B.  N. 

Clay  and  kaolin  ;    Process  for  the  treatment  of 

by  elutriation.  B.  Schwerin,  Assignor  to 
Elektro-Osmose  Akt.-Ges.  (Graf  Schwerin  Ges.), 
Frankfort,  Germany.  U.S.  Pat,  1,233,713,  July 
17,  1917.     Date  of  appl.,  Aug.  4,  1915. 

To  separate  clay  and  kaolin  from  slime,  the 
material  is  suspended  in  water  and  the  degree  of 
dispersion  then  increased,  so  that,  when  the 
material  is  allowed  to  settle  a  fractional  sediment- 
ation takes  place.  Slime  substantially  free  from 
kaolin,  and  kaolin  containing  less  than  30%  of 
water   are   deposited. — W.  F.  F. 

Metal    and     other    melting     furnaces.     Eng.     Pat. 
108,084.     See  X. 


IX.— BUILDING   MATERIALS. 

Oxidation  of  mineral  oils  by  air.  Effect  of  sulphur 
on  the.  oxidation  of  hydrocarbons,  with  particular 
reference    to    asphalt.     Brooks    and    Humphrey. 

'    -See  Ha. 

Effects  of  exposure  on  some  fluid  bitumens.     Reeve 
and  Lewis,     See  Ha. 

Modification  of  the.  cobaltinitrite  method  of  deter- 
mining potassium.  Hoff  and  Schwartz.  See 
XXIII. 


Patents. 

Cement,  mortar  or  concrete;  Method  of  manufacturing 

a    compound   for    making    watertight     .      Z. 

Morikami,  Hiogo  Ken,  Japan.  Eng.  Pa*. 
100,886,  June  27,  1916.  Under  Int.  Conv., 
July  10,  1915.  (Appl.  No.  9043  of  1916.) 
To  make  waterproofing  material  for  adding  to 
cement,  mortar,  or  concrete,  a  mixture  of  fat  or 
resin,  100  parts,  caustic  soda  of  20°  B.  (sp.  gr 
116),  20 — 22  parts,  is  boiled  for  5 — 7  hours  and 
milk  of  lime,  300  parts  added,  and  the  mixture 
boiled  for  four  hours.  The  resulting  calcium  soap 
is  skimmed  from  the  surface,  dried,  and  mixed 
with  powdered  burnt  alum,  10  parts. — W.  F.  F. 

Mixing  concrete  ;   Machines  for .   H.  Thornton, 

Stanninglev,  Yorks.    Eng.  Pat,  108,626,  Dec.  14, 

1916.  (Appl.  No.  17,971  of  1910.) 

A  batch-mixing  machine  of  the  revolving  drum 
type  is  fitted  with  internal  mixing  blades  arranged 
in  the  following  order  :  one  pair  of  equal-sided 
V-shaped  blades,  one  unequal-sided  V-shaped 
blade,  one  pair  of  W-shaped  blades,  and  another 
unequal-sided  V-shaped  blade.  These  blades 
extend  the  full  width  of  the  drum  and  their  apices 
are  in  line  with  the  periphery  of  the  drum  and  at 
right  angles  to  its  axis. — A.  B.  S. 

Cement-burning   apparatus.      L.   P.   Basset,   Mont- 
morencv,  Frame.    U.S.  Pat.  1,233,166,  July  10, 

1917.  Date  of  appl.,  June  19,  1915. 

A  heating  chamber  or  furnace,  the  length  of  which 
is  many  times  its  width,  is  provided  at  the  material- 
outlet  end  with  an  injector  for  air  and  fuel,  and 
at  the  opposite  end  with  a  horizontal  pipe,  extend- 
ing into  the  furnace  and  bent  at  the  end.  A  blast 
of  air  in  the  same  direction  as  the  draught  through 
the  furnace  is  delivered  through  this  pipe  at  a 
point  in  the  furnace  where  the  temperature  is 
about   900°  C.— A.  B.  S. 

Waste  gases  from  Portland  cement,  lime  and  other 

kilns;    Apparatus  for  utilising .    F.  Schott, 

Heidelberg,  Germany.  U.S.  Pat.  1,234,396, 
July  24,  1917.  Date  of  appl.,  Dec.  30,  1912. 
A  water-tube  boiler  or  other  steam  generator 
is  fitted  into  a  chamber  built  between  a  cement 
kiln  and  chimney,  suitable  baffle-plates  and 
deflectors  being  placed  so  as  to  cause  the  waste 
gases  from  the  kiln  to  circulate  around  the  boiler. 
Pockets  are  provided  for  collecting  dust  from  the 
gases. — A.  B.  S. 

Pavements  or  paving  mixtures  ;    Method  of  making 

.       G.    B.     McGrath,     Washington,    D.C., 

U.S.A.  Eng.  Pat,  107,549,  Feb.  28,  1917. 
(Appl.  No.  2977  of  1917.) 
A  MINERAX.  aggregate  consisting  of  gravel  and 
sand  is  graded  as  usual  to  various  sizes  and  mixed 
so  that  the  voids  or  spaces  between  the  particles 
are  filled  with  the  next  smaller  size  of  grains. 
The  volume  of  the  voids  in  the  aggregate  pre- 
pared as  above  is  then  determined,  and  a  desired 
percentage  of  this  volume  is  filled  by  incorporating 
the  aggregate  with  a  definite  quantity  of  a  filler 
prepared  by  mixing  finely  pulverised  material 
with  bituminous  material  iip  to  the  limit  of  its 
absorbing  power,  the  quantity  of  bituminous 
material  required  being  determined  previously. 
The  partiles  of  mineral  aggregate,  before  being 
mixed  with  the  hot  filler,  may  be  coated  with 
bituminous    material. — A.  B.  S. 

Plastic  surfacing  material,  and  process  of  producing 
same.  J.  C.  Mertens.  Chicago,  111.  U.S.  Pat. 
1,235,989,  Aug.7,1917.  Dateof  appl.. May  8,  1910. 
A  SURFACING  material  for  roads  is  made  by  mixing 
preheated,  pulverised  limestone  and  shale  and 
hot  liquefied  bitumen  in  the  proportion  of  84  £ 
limestone  and  shale,  and  10%  bitumen. — A.  B.  b. 
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Artificial-stone  slabs  :    Manufacture  of .     M.  1. 

Poznanski,    Geneva.    Switzerland.         U.S.    Pat. 

1, 234,692, July  24, 1917. Date  of  appl. .Mar.l  1,1916. 

Fmiious  vegetable  matter  is  treated  with  a  cold 
alkaline  solution  and  then  mixed  with  cement 
water.— A.  11.  S. 


Sand-lime  bricks;    Manufacture  of- 


.  11.  W. 
Charlton.  Tones  Point.  X.Y..  l/.S.  Pat.  1,235,766, 
Aug.  7.  mi  7.  Date  of  appl..  Apr.  13,  1917. 
ONK  part  of  lime  is  digested  with  five  parts  of 
water  under  a  steam  pressure  of  225  lb.  per  sq.  in. 
for  1 — 3  hrs.,  so  as  to  form  a  hydrate  with  less 
than  one  molecule  of  water  of  hydration  for  each 
molecule  i  .r  calcium  oxide  present.  The  product 
is  mixed  with  sand  and  made  into  bricks  which 
are  then  k.i.t  tor  8 — 12  hrs.  under  a  steam  pressure 
of  100—135  lb.  per  sq.  in. — A.  B.  S. 


Cement;    Arid-  and  underproof  - 


and  method  of 


making  the  saw.  ('.('.  Meigs,  Assignor  to  Electro- 
Chemical    Supply   and   Engineering   Co.,    Phila- 
delphia. Pa.    L'.S.  Pat,  1,237,078,  Aug.  14,  1917. 
Date  of  appl.,  Nov.  6.  1916. 
See  Eng.  Pat.  108,278  of  1917  ;   this  J.,  1917,  965 

Method  of  utilising  felspar.     U.S.  Pat.   1,232,977. 
See  VII. 


X.— METALS ;     METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

■y-Iron  ;   Determination  of  the  curve  of  transformation 

of  into   o-   and  p-iron  and  of  the  curve  of 

saturation  of  y-iron  by  cementite  by  means  of  the 
methods  of  quenching  and  hardness.  P.  Saldau 
and  P.  Goerens.  Rev.  Soc.  Russe  de  Metall., 
1914,  1,  789—824.  Rev.  Met,  1917,  14,  Ex- 
traits,  65 — 74. 
Afteu  an  historical  account  of  the  determination 
of  these  transformation  curves,  experiments  are 
described  which  have  been  made  with  a  series  of 
pure  Krupp  steels,  with  carbon  ranging  from  Oil 
to  1  -54  %.  The  specimens  were  in  the  form  of 
discs  5  mm.  thick,  cut  from  rods  20  mm.  in 
diameter,  and  pierced  with  a  hole  4  mm.  in 
diameter,  in  order  to  increase  the  cooling  surface. 
They  were  heated  in  an  electrically  heated  salt 
bath  to  1050°  C.,  cooled  slowly  in  the  bath  to  the 
required  temperature,  kept  constant  for  15  minutes, 
and  then  rapidly  quenched  in  ice  water.  Four 
similar  specimens  were  always  treated  at  once. 
After  grinding  off  a  layer  1  mm.  thick,  the  steels 
were  examined  micrographically  and  tested  for  hard- 
ness both  by  the  Shore  and  Brinell  methods.  The 
micrographic  results  are  represented  graphically, 
and  show  that  the  yjS  transformation  follows  a 
curve  (GO)  whilst  the  7a  transformation  follows  a 
straight  line  (OS),  the  point  O  being  at  780°  C. 
and  0-35 %  C.  The  cementite  line  (SE)  is  straight. 
These  lines  all  lie  somewhat  above  those  found 
by  Carpenter  and  Keeling  by  the  thermal  method. 
The  curves  determined  by  means  of  hardness  tests 
are  in  very  good  agreement  with  those  determined 
micrographically.  By  plotting  the  hardness  against 
the  carbon  content  at  each  temperature,  hardness 
isotherms  are  obtained  which  clearly  mark  the 
limits  of  solid  solution.  The  maximum  hardness, 
both  by  the  Shore  and  Brinell  methods,  occurs  at 
0(53%  C  after  quenching  at  780°,  880°,  or  1000°  O. 
The  maximum  hardness  of  a  steel  containing 
1-54%  C  occurs  after  quenching  from  830 J  C, 
which  is  below  the  saturation  curve,  the  steel  then 
being  a  mechanical  mixture  of  martensite  and 
cementite. — C.  H.  D. 


Iron  and  steel ;  Apparatus  for  measuring  the 
elrctrieal  resistance  of  bodies  at  high  temperatures, 
and  the  use  of  this  apparatus  in  determining  ttie 

critical  points  of .      P.  I.  Saldau.      Kev.  Soc. 

Russe    de    Metall.,    1915,     1,    655 — 690.       U.v. 
Met.,  1917,   1*,  Extraits,  76—81. 

The  metals  to  be  tested  are  used  in  the  form  of 
rods  50  mm.  long  and  of  5  mm.  diameter,  which 
are  polished  and  then  annealed  under  a  layer  of 
two  parts  of  barium  chloride  and  one  of  potassium 
chloride  at  1050°  C.,  and  slowly  cooled.  The 
specimens  are  then  tested  in  a  vertical  electric 
furnace  in  a  current  of  coal  gas  free  from  oxygen, 
the  temperature  and  resistance  being  measured 
simultaneously  (see  Eng.  Pat.  12,993  of  I'M.".; 
this  J.,    1916,    1116). 

The  values  of  Ar,  and  Ac,  were  found  to  be  the 
same,  whilst  the  other  critical  points  are  different 
on  heating  and  on  cooling.  The  position  of  the 
curves  of  transformation  in  the  iron-carbon  system 
obtained  by  this  method  are  in  close  agreement 
with  those  found  by  the  thermal  method  (see  p re- 
ceding abstract).  A  new  critical  point  is  clearly 
indicated  at  980°  C.  in  all  the  steels  examined. 
This  is  taken  to  indicate  that,  starting  from  this 
temperature,  the  growth  of  the  austenite  crystals 
is  no  longer  proportional  to,  but  is  more  rapid 
than  the  increase  of  temperature  ;  hence  the  ratio 
of  surface  to  volume  diminishes  rapidly,  and  the 
conductivity  consequently  increases.  Benedicks' 
linear  formula  for  the  influence  of  dissolved  ele- 
ments on  the  resistance  of  austenite  does  not  hold 
good,  the  resistance  following  a  curve,  as  in  the 
case  of  other  solid  solutions.  Evidence  is  given 
from  the  form  of  the  curves  for  the  existence  of 
a  new  allotropic  form  of  iron  above  900°  C. 
Eutectoid  steel  has  a  higher  resistance  than  steels 
of  neighbouring  composition.  The  resistance  of 
quenched  steels  is  not  a  linear  function  of  the 
composition,  but  follows  a  curve. — C.  H.  D. 

Cementation  of  iron.  I.  A.  Fechtchenio-Tchop" 
ovsky.  Rev.  Soc.  Russe  de  Metall.,  1915.  1, 
ISO— 510.  Rev.  Met,,  1917,  14,  Ext  raits,  91—95. 
(Compare  this  J.,  1916,  892.) 

Cylinders  of  mild  steel,  containing  C  0-13.  EH 
0015,  MnO-60,  P  005,  S  004,  and  N  0-012  °0,  were 
hardened  in  mixtures  of  wood  charcoal  with  varying 
proportions  of  potassium  ferrocyanide.  Heating 
was  continued  for  4  hours  at  each  of  the  tempera- 
tures selected.  The  nitrogen  content  of  the  cat 
hardened  layer  is  insignificant  at  high  temperatures, 
but  increases  as  the  temperature  of  hardening  falls, 
being  greatest  at  700°  C.  Penetration  of  nitrogen 
at  700"  C.  continues  for  some  hours  at  a  diminishing 
rate.  It  does  not  occur  in  the  absence  of  ferro- 
cyanide. Nitrogen  increases  the  hardness  (Brinell) 
of  the  superficial  layer  by  about  17  kilos,  per  sq. 
mm.  for  each  01%  N.  At  the  ordinary  case- 
hardening  temperatures  nitrogen  has  no  influem  I 
on  the  hardness.  The  effect  of  barium  carbonate 
on  cementation  has  also  been  studied  quantita- 
tively. At  a  given  temperature,  the  actual 
quantity  of  barium  carbonate  which  remains 
unchanged  is  greater,  the  higher  the  proportion 
in  the  original  mixture,  the  ratio  of  the  two  being 
constant  for  the  same  temperature  and  time  OB 
cementation,  but  diminishing  either  with  increasing 
duration  or  increasing  temperature.  The  ratio 
BaCO,  :  BaO  is  also  constant  for  a  given  tempe 
ture  and  time.  The  diminution  of  carburising 
power  is  proportional  to  the  barium  oxide  content. 
Barium  oxide  in  small  quantity  renders  the  case- 
hardened  layer  irregular,  and  in  large  quant  it; 
destroys  the  layer.  The  best  results  are  obtall 
with  a  mixture  of  70  %  of  wood  charcoal  and  86 
of  anhydrous  sodium  carbonate,  which  gives  a 
rapid,  vigorous,  and  uniform  cementation.  Ths 
depth  of  penetration  is  independent  of  the  volume 
of  carbunsing  mixture  used,  but  the  hypereutectic 
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layer  is  less  marked,  the  smaller  the  volume  in 
proportion  to  the  size  of  the  object  being  hardened. 
This  layer  is  less  developed  when  a  gas  furnace  is 
used  than  when  the  heating  is  electrical. — C.  H.  D. 

Mild  steel;     Formation   of  free  cementite   in . 

A.  L.  Babochine.  Rev.  Soc  Russe  de  Metall., 
1915,  8,561—571.  Rev.  Met.,  1017,  14,  Extraits, 
SI—  83. 
Using  small  specimens  of  a  mild  steel  containing 
C  0-17,  Mn  0-39,  Si  0026,  P  0059,  and  S  0069%, 
heated  in  a  salt  bath  to  avoid  decarburisation, 
free  cementite  makes  its  appearance  in  the  pearlite 
when  the  cooling  takes  place  at  the  rate  of  17° 
per  minute  between  793a  and  691°  C,  and  at 
the  rate  of  0-3°  per  minute  between  694°  and  674°  C. 
The  temperature  to  which  the  steel  is  heated  is 
of  little  importance,  but  it  is  essential  that  the 
cooling  through  Arj  be  very  slow.  Resolution 
on  heating  takes  place  much  more  slowly  than  the 
deposition  of  cementite  irom  solid  solution  on 
cooling.  Manganese  hinders  the  formation  of 
free  cementite  if  present  to  the  extent  of  more 
than  0-6%.  The  lower  the  carbon  and  man- 
ganese and  the  lower  the  rate  of  cooling,  therefore, 
the  greater  should  be  the  brittleness  of  the  steel. 

— C.  H.  D. 

Tool  steels  ;    Forms  in  which  cementite  appears  in 
hy pereuteclic according  to  their  thermal  treat- 
ment.   N.  G.  Iljin.     Rev.  Soc.  Russe  de  Metall. 
1915,     1,    488—491.        Rev.    Met.,     1917,     14, 
Extraits,  83 — 85. 
Thf  forms  assumed  by  the  cementite  in  relation 
to  the  temperature  of  initial  heating,   velocity  of 
cooling,    and    time    of    heating   at   a    given    tem- 
perature, have  been  studied  in  a  steel  containing 
C  1-27,  Mn  0-28,  Si  0-21,  P  0035,  and  S  0020%. 
The    cementite    network    increases    in    coarseness 
with    the    temperature    of    initial   heating.     The 
slower    the    cooling,    the    less    tendency    for    the 
appearance   of   needle   forms   in   the   pearlite.     A 
long    stay    at    700°  C.    favours    the    formation    of 
granular  cementite,  especially  after  heating  to  a 
high   temperature  followed   bv   slow   cooling. 

— C.  H.  D. 


Manganese  ;     Determination    of  ■ 


■  in    iron    and 


steel  according  to  the  bismuth  method.  H.  Kinder. 
Ohemikerkommission  des  Vereins  deutscher 
Eisenhiittenleute.  Stahl  u.  Eisen,  1917,  37, 
197—202.  J.  Chem.  Soc,  1917,  112,  ii.,  389— 390. 

In  continuation  of  previous  work  on  the  estimation 
oi  manganese  by  the  permanganate  (this  .T.,  1913, 
510)  and  chlorate  or  persulphate  (Stahl  u.  Eisen, 
1915,  85,  918)  methods,  the  Commission  has 
examined  the  data  concerning  the  bismuth  process, 
using  sodium  bismuthate  or  bismuth  tetroxide. 
The  method  is  not  suited  for  purposes  of  investiga- 
tion, and  cannot  be  recommended  for  the  works 
laboratory  because  of  its  complicated  nature 
and  the  necessity  of  keeping  the  temperature 
below  25°  C.  (increase  of  temperature  causes  low 
results  for  Mn).  The  Volhard -Wolff  permanganate 
method  is  suitable  for  investigations,  and  can  be 
used  in  the  examination  of  ores,  pig  iron,  steel, 
and  ferromanganese.  It  can  be  employed  equally 
well  in  hydrochloric  or  nitric  acid  solution,  but 
sulphuric  acid  solutions  are  to  be  avoided.  The 
presence  of  chromium  is  immaterial  if  the  pre- 
cipitated zinc  oxide  is  removed  ;  molybdenum 
and  vanadium  are  without  influence,  but  cobalt, 
which  is  usually  only  present  in  small  amount, 
causes  high  results.  The  chlorate  process  can  only 
be  employed  in  nitric  acid  solution,  and  is  par- 
ticularly suitable  for  iron  and  steel  ;  it  is  less 
accurate  for  estimating  small  amounts  of  man- 
ganese and  for  ferromanganese.  Considerable 
quantities  of  chromium  cause  slightly  high  results. 
The  persulphate  process  is  adapted  to  works 
practice  because  of  its  rapidity.     The  presence  of 


considerable  quantities  of  chromium  or  cobalt 
makes  the  end-point  difficult  to  detect,  on  account 
of  the  yellow  or  pink  colorations  which  they 
impart  to  the  solutions. 


Fleetromelric  titration  ;   Apparatus  for  - 


depend- 


ing on  the  change  of  oxidation  potential,  and  its 
application  to  the  determination  of  small  quantities 
of  chromium  in  steel.  O.  L.  Kellev,  J.  R.  Adams, 
and  J.  A.  AVUey.  J.  Ind.  Eng.  Chem.,  1917,  9, 
780—782. 

An  apparatus  is  described  which  has  been  designed 
to  give  very  accurate  results  in  the  method  of 
electrometric  titration  devised  by  Hildebrand 
(J.  Amer.  Chem.  Soc,  1913",  35,  869) 
and  modified  by  Kelley  and  Conant  (this 
J.,  1916,  966).  It  consists  essentially  of  a 
wooden  box  with  a  metal  upright,  which  carries 
the  motor  for  driving  the  agitator,  the  electrodes, 
and  the  two  burettes  for  the  oxidising  and  reducing 
solutions.  By  means  of  this  apparatus  it  is 
possible  to  determine  chromium  in  steel  more 
accurately  than  by  any  other  method,  duplicate 
results  agreeing  within  0  001  %.  The  permanganate 
solution  is  conveniently  standardised  by  titration 
with  sodium  oxalate,  which  in  turn  is  compared 
with  ferrous  sulphate,  whdst  the  chromate  is 
finally  titrated  by  adding  an  excess  of  ferrous 
sulphate  and  titrating  the  excess  with  perman- 
ganate. In  each  case  corrections  for  the  end- 
points  must  be  found  by  means  of  blank  titrations. 
All  these  titrations,  with  the  exception  or  that  of  the 
sodium  oxalate,  may  be  most  accurately  made 
by  the  electrometric  method.  Allowance  must  be 
made  for  characteristic  dilTerences  at  the  end- 
points  of  the  reactions.  Thus,  in  titrating  a 
chromate  solution  the  addition  of  ferrous  sulphate 
almost  always  produces  an  anomalous  rise,  whilst 
in  titrating  a  permanganate  solution  the  phe- 
nomenon is  less  regulai  and  not  so  pronounced. 
In  titrating  chromate  solutions  the  end-point  is 
indicated  by  an  abrupt  change  in  potential,  whereas 
in  the  case  of  permanganate  solutions  the  addition 
of  from  0-2  to  0-4  c.c.  of  ferrous  sulphate  solution, 
after  disappearance  of  the  pink  colour,  often 
causes  only  a  gradual  change  in  potential.  This 
difficulty  may  be  overcome  by  adding  ferrous 
sulphate  in  excess  until  there  is  a  pronounced 
change  in  potential,  then  adding  permanganate 
solution  gradually,  until  the  addition  of  t»vo  or 
three  drops  causes  no  further  change.  On  now 
adding  ferrous  sulphate  solution,  drop  by  drop, 
a  sharp  and  definite  end-point  is  obtained. — C.A.M. 


Zinc   alloys  :   Analysis   of  - 


Mossbacher.     Z. 


offentl.   Chem..    1917.   23,   113—115.     J.  Chem. 

Soc,  1917,  112,  ii.,  3S9. 
Pktails  are  given  of  a  rapid  method  for  the  full 
analysis  of  zinc  alloys.  After  dissolving  in  con- 
centrated nitric  acid  and  evaporating  to  one-third 
bulk,  sulphuric  acid  is  dropped  into  the  middlo  of 
the  liquid,  and  heating  is  continued  until  white 
fumes  are  evolved.  Water  and  alcohol  are  added, 
and  after  several  hours  the  lead  sulphate  is 
collected.  The  precipitate  is  ignited  iu  a  crucible 
which  has  just  previously  been  heated  with  a  drop 
of  sulphuric  acid.  Copper  is  precipitated  as 
sulphide  and  heated  with  sulphur  in  hydrogeu  in  a 
silica  crucible.  Aluminium  and  iron  are  precipi- 
tated from  the  filtrate,  after  removal  of  hydrogen 
sulphide,  by  adding  hydrogen  peroxide,  and  then, 
rapidly,  a  large  excess"  of  ammonia.  By  adding  a 
little  Congo-red,  that  part  of  the  colloidal  pre- 
cipitate which  alwavs  adheres  to  the  glass  is  made 
clearly  visible.  Iron  is  estimated  volumetncally 
in  a  separate  portion. 
Pyrolusilc  ;  Evaluation  of— .     E.  Rupp.     Arch. 

Pharm.,   1916,    254,   135—137.     J.   Chem.   Soc. 

1917.   112,  h.,  300. 
To  0-2  grm.  of  very  finely  powdered  pyrolusite  are 
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added  3  grms.  of  potassium  iodide,  3  grins,  of 
sodium  phosphate,  10  e.e.  of  water,  and  10  c.c.  of 
officinal  (25%)  phosphoric  arid.  The  mixture  is 
weM  shaken  for  one  minute,  and  kept  tor  thirtv  to 
sixty  minutes  with  occasional  shaking;  about 
50  c.c.  of  water  is  then  added,  and  the  liberated 
iodine  is  titrated  with  W/lO-thiosulpbate  with 
starch  as  indicator.  A  reappearance  of  the  blue 
coloration  indicates  that  tin-  pyrolusite  has  not 
I n  sufficiently  finely  ground. 

Titanium    ores;    Distribution     am!    uses    of . 

Hull.  Imp.  last.,  1017,  15,  82—98. 
Tin:  more  important  titanium  minerals  (rutile  and 
ilmcnite)  arc  briefly  described,  and  an  account  is 
L-i\  en  of  their  occurrence  and  distribution  through- 
out the  world.  Titanium  is  used  chiefly  in  the 
purification  of  iron  and  steel,  for  which  purpose 
the  carbide  or  a  ferro-alloy  is  generally  employed, 
the  high  melting  point  (1850°  C.)  andlow  specific 
gravity  (517)  of  titanium  precluding  the  use  of  the 
pure  metal.  The  carbide  is  prepared  by  reducing 
a  mixture  of  the  ore  and  carbon  in  the  electric 
furnace,  the  product  consisting  of  microscopic 
particles  of  titanium  carbide  held  in  a  matrix 
similar  to  grey  cast  iron  ;  such  material,  con- 
taining 15 — 20%  Ti  and  known  as  "  ferro  carbon- 
titanium,"  is  the  principal  form  in  which  titanium 
is  at  present  employed  for  steel  purification  in  the 
United  States.  Ferro-titanium.  containing  10 — 
75%  Ti  and  only  012— 0-75%  0,  is  produced  in 
quantity  by  reduction  with  molten  aluminium  in 
the  electric  furnace;  but  alloys  of  German  origin 
are  usually  obtained  by  the"  ordinary  alumino- 
thermic  process.  The  injurious  effects  of  dissolved 
nitrogen  upon  steel  are  counteracted  by  titanium 
which,  at  800°  C,  combines  with  nitrogen  to  form 
titanium  nitrides  ;  titanium  also  prevents  segre- 
gation of  the  sulphur,  phosphorus,  and  carbon 
and  has  the  effect  of  concentrating  the  blowholes 
in  the  pipe  cavity.  In  the  case  of  ferro-allovs  the 
lest  results  are  obtained  with  ierrotitaniurn 
containing  10—15%  Ti,  and  an  alloy  of  thus  com- 
position is  now  specified  in  American  (U.S.) 
practice.  The  alloy  is  added  as  the  steel  is  run 
into  the  ladle  (i.e.,  after  recarburisation  and  the 
addition  of  the  necessary  ferromanganese  and 
ferrosilicon),  0-5%  of  the"  weight  of  the  molten 
charge  being  usually  sufficient."  Although  chiefly 
employed  for  treating  rail  steel,  the  use  of  titanium 
for  other  steels  is  steadily  increasing.  The 
quantity  of  titanium-treated  steel  rail  produced 
in  the  United  States  has  decreased  considerably 
during  recent  years,  owing  to  the  substitution  of 
open-hearth  for  the  Bessemer  steel  formerly 
employed  ;  titanium  appears  to  be  generally  less 
beneficial  to  the  former  than  to  the  latter.  Allocs 
of  titanium  and  silicon  containing  5 — 70  %  Ti 
and  20 — 75%  Si  are  also  used  in  the  iron  and 
steel  industry,  while  cupro-titanium  containing 
5 — 12%  Ti  is  employed  for  degasifying  copper  and 
its  alloys.  To  a  limited  extent  '  titanium  com- 
pounds are  employed  in  various  non-metallurgical 
industries.  Thus,  the  carbide  is  used  as  a  con- 
st iluent  of  electrodes  for  arc  lighting  :  the  oxalate 
and  various  double  oxalates  are  employed  as 
mordants  and  for  dyeing  leather;  while  titanous 
chloride  and  sulphate  find  uses  in  the  textile 
Industry  by  reason  of  their  powerful  arid-reducing 

properties. — W.  E.  F.  I*. 

Metals  and  metalloids   [titanium,   zirconium,   and 
boron];    Preparation    in   a  pure  state  of  highly 

reactive .     F.     Podszus.     Z.   anorg.    Chem. 

1917.  99,  123—131.     J.  Chem.  Soc,  1917,   112, 
ii..  373—374. 

For  the  preparation  of  titanium  and  zirconium, 
a  steel  bomb  is  used,  closed  hy  a  strong  screw  and 
sealed  with  molten  lead.  The  reduction  mixture, 
consisting    of    sodium    and    titanium    chloride    or 


potassium  zirconifluoride,  is  introduced  in  an 
atmosphere    of    hydrogen    or    carbon    monoxide, 

several  clean  iron  balls  being  added.  The  bomb 
having  been  closed,  the  whole  Is  revolved  for 
twenty  to  forty  hours  at  about  200°  C.  to  bring 
about  an  intimate  mixture.  Heating  strongly 
for    a    tew    minutes    starts    the    reaction.      Winn    a 

large  excess  of  sodium  is  used,  vapour  may  esi  ape 
through  the  lead  seal.  The  bomb  is  cooled  from 
the  top  downwards,  so  that  the  lead  maj  be  solid 

before  the  pressure  falls.      The  element  is' obtain,  ,1 

in  a  minutely  crystalline,   highly   reactive   form. 
Titanium  of  99-7%  purity,  and  zirconium  of  l1 
puritv    have   been  thus  obtained,   but   the  method 
fails  to  give  pure  boron. 

Apparatus  is  described  for  the  preparation  and 
purification  of  boron  trichloride.  Reduction  of  the 
chloride  with  sodium,  even  in  a  vessel  of  pure 
boron  nitride  electrically  heated  by  a  resistance 
spiral  of  boron  and  boron  carbide,  yields  only  a 
black  powder  which  will  not  weld  to  a  com] 
mass.  Iron  is  found  to  give  the  best  results. 
Wire,  prepared  by  drawing  down  Kahlbaum'a 
pure  iron,  is  wound  on  a  frame  made  of  boron 
nitride,  and  heated  by  means  of  a  resistance  tube 
of  boron  and  boron  carbide  enclosed  in  a  large 
glass  vessel  with  mercury  seals.  The  leading-Tn 
wires  are  of  tungsten.  After  filling  with  hydrogen, 
the  furnace  is  heated  to  redness  to  remove  traces 
of  oxygen.  Hydrogen  is  then  expelled  by  filling 
with  boron  trichloride.  Most  of  the  reduction 
takes  place  at  about  800°  C,  and  the  temperature 
is  then  raised  gradually  to  1700°  C.  A  porous  mass 
of  pure  boron  is  thus  obtained,  which  becomes 
denser  on  prolonged  heating  in  boron  trichloride. 
Compact  boron  thus  prepared  has  an  appreciable 
conductivity  and  is  very  infusible,  an  arc  struck 
between  boron  poles  showing  no  trace  of  fu 
unless  iron  is  present.  The  wires  may  be  heated 
electrically  to  bright  whiteness  without  injury. 

Determination  of  the  "  erplosibilily  "  of  pyrites  as 
well  as  the  available  sulphur  and  the  sulphur 
content  of  its  cinders.     Gyzander.     See  VII. 

[Blast-furnace   flue   dust.]  a   new  source  of  potash. 
Cranfield.     See  VII. 

Course  of  the  reaction  between  silver  and  sulphides. 
(Hepar  test.)      Halm.      Sec  VII. 

Patents. 

Tool-stccl  ;    Alloy .     J.   IT.   Parker,   Reading, 

and  B.  II.  de  Ixmg,  Springmont.  Pa.,    \ 
to  Carpenter  Steel    {\>..    Heading.    Pa.    U.S.    Pat. 
1,233,118,  July  10,   1917.     Late  of  appl.,  June 
20,  1910. 

A   tool-steel  alloy  is  composed  of  approximal 
(wo  parts  of  iron  to  one  of  cobalt,  with  8  to  20% 
tungsten,   0-5%   to  2-5%   vanadium,   and    1 %   to 
6%  of  chromium. — T.  H.  B. 

High-speed-tool-steel  alloy.  R.  Furness,  Jenkin- 
town.  Pa..  Assignor  to  The  Midvale  Steel  Co., 
Philadelphia,  Pa.  U.S.  Pat.  1,233,862,  July  17. 
1917.     Hate  of  appl.,  Mar.  12,  1917. 

A  TOOL-STEEL  allov   contains   uranium   0'10°„  to 
20%,  cobalt  3%  to  20%.  tungsten  0%  to  20' 
and  chromium  2 %  to  6%. — W.  F.  F. 

[Iron    ore   briquettes  ;]   Binding  material   [for],   and 

the  method  of  preparing  .     W.   Mathesius, 

Berlin.     U.S.     Pat.     1,233,384,    July    17.    1917. 
Date  of  appl.,  May  21.  1915. 

An  intimate  mixture  of  finely-divided  iron  ore  and 
dry  slaked  lime  is  heated  to  a  temperature  fact 
below  that  of  sintering,  a  further  quantity  of  ore 
is  added,  and  the  mixture  finely  ground  and 
moulded.— W.  F.  F. 
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Iron  and  steel ;  Process  of  manufacturing  — ■ — ■. 
J.  I.  Bronn,  Assignor  to  Rombajher  Hiitten- 
werke,  Rombach,  Gerinanv.  U.S.  Pat.  1.2:5:?, 970, 
July  17,  1917.     Date  of  appl.,  Apr.  24,  1917. 

Molten  pig  iron  containing  phosphorus  is  blown 
in  a  converter  to  oxidise  and  then  remove  the 
phosphorus.  The  slag  is  then  removed  and 
molten  Thomas  pig  iron  containing  phosphorus 
is  added  in  quantity  slightly  greater  than 
that  necessary  to  deoxidise  the  charge.  The 
blowing  is  then  renewed  for  a  few  seconds  to 
oxidise  the  small  amount  of  phosphorus  present. 

— W.  F.  F. 

Cementation  process.  F.  A.  Kaufmann,  Perth 
Amboy,  N.J.,  Assignor  to  The  Roessler  and 
Hasslacher  Chemical  Co.,  New  York.  U.S.  Pat 
1.235,901,  Aug.  7,  1917.  Date  of  appl.,  Aug.  11, 
1915. 

Iron  and  steel  are  carburised  by  the  nascent  carbon 
resulting  from  the  decomposition  of  gaseous 
hydrocyanic  acid  at  about  700°  C,  in  the  presence 
of  the  ammonia  also  produced. — T.  H.  B. 

Tinning  sheet  metals  ;  Method  of  — ■ — .  C.  Paetow 
and  H.  Lippmann,  Berlin.  Eng.  Pat.  104,510, 
Mar.  1,  1917.  Under  Int.  Cony.,  Feb.  26,  1916. 
(Appl.  No.  3043  of  1917.) 

Sheet  metal  is  tinned  ou  one  face  only  by  placing 
two  sheets  face  to  face  and  connecting  them 
preferably  at  the  edges  by  autogenous  or  electric 
soldering  or  welding,  and  then  passing  them 
through  the  tinning  bath.  The  connected  sheets 
may  be  left  open  at  one  side  which  is  kept  out  of 
the  bath  during  the  tinning  operation. — W.  F.  F. 

Ores  and  other  materials  ;     Apparatus  for  treating 

.     H.  B.  Hovland,  Duluth,   Minn.,  U.S.A. 

Eng.  Pat.   105,571,   May  30,   1910.      (Appl.  No. 
5174  of  1917.)     Under  Int.  Conv.,  June  17,  1915. 

In  an  apparatus  for  successively  sulphating  and 
sulphidising  ore-pulp  and  recovering  the  sulphides 
by  flotation,  the  pulp  is  treated  under  pressure 
with  sulphur  dioxide  and  air,  or  with  smelter 
smoke,  etc.,  in  a  series  of  containers  enclosed  by 
'  3,  horizontal,  cylindrical  casing  and  provided 
1  with  hollow,  rotary  agitators  through  which  the 
'  gases  are  passed  into  the  charge  continuously. 
The  sulphated  charge  emerging  from  the  last  con- 
tainer of  the  series  is  passed  into  a  vertical  conduit, 
the  lower  end  of  which  communicates  with  the 
charging  bin  of  the  sulphidising  unit,  and  the  upper 
end  with  a  closed  receptacle  having  a  bottom 
discharge  outlet  also  connected  with  the  bin  ; 
the  arrangement  being  such  that  while  the  solid 
portion  of  the  charge  gravitates  to  the  bin,  the 
liquid  portion  is  forced,  by  the  pressure  within  the 
casing,  into  the  closed  receptacle  above,  and  is 
therein  treated  with  ferric  sulphate  (as  a  prelim- 
inary to  the  sulphide  treatment)  before  re- 
admixture  with  the  solid  material. — W.  E.  F.  P. 

Metal  and  other  melting  furnaces.  I.  Hall,  Birming- 
ham. Eng.  Pat.  108,084,  Oct.  31,  1916.  (Appl. 
No.  15,504  of  1916.) 

In  a  furnace  foi'  melting  metal  or  glass,  heat 
treatment  of  residues,  recovery  of  metals,  etc., 
the  lining  of  the  extension  of  the  crucible  which 
forms  a  preheater  comprises  two  annuli  of  different 
diameters  integrally  connected  together.  The 
armuli  are  composed  of  sections  each  having  an 
outer  and  inner  wall  connected  by  radial  ribs 
forming  a  combustion  flue  of  quadrilateral  cross- 
section.  The  sections  are  connected  together 
by  means  of  projecting  tongues  fitting  into  grooves 
in  the  adjoining  sections. — W.  F.  F 


i 


Converter  bottoms,  furnace  hearths  and  the  like  for 
metallurgical   purposes  ;     Process  for  the   manw 

facture    of .       W.    P.    Thompson,    London. 

From  A.  Bosshard,   Zurich.  Switzerland.     Eng. 

P^-  ™8'412'  Nov"  16'  1916-     (Appl.  No.  16,399 
of  1910.) 

The  materials,  preferably  dolomite  and  coal  tar, 
of  which  the  bottoms,  etc.,  are  composed,  are 
mixed  and  the  mixture  shaken  into  position 
instead  of  being  rammed  or  stamped. — W.  E.  F.  P. 

Smelting  furnaces.  E.  K.  H.  Lundberg,  Bruzaholm, 
Sweden.  Eng.  Pat.  108,498,  June  23,  1916. 
(Appl.  No.  8871  of  1916.) 

Gas  is  generated  in  the  producer,  1,  and  passes 
by  the  openings,  IS,  controlled  by  dampers,  17, 
to  the  heating  flues,  12,  of  the  smelting  chambers, 


8  $         12       17    fl 


3.  A  regenerator  is  provided  to  heat  the  secondary 
air  which  meets  the  gas  at  the  ignition  point,  19. 
Receptacles,  7,  are  placed  in  the  chambers,  3, 
in  an  unburnt  condition,  and  are  burnt  previous 
to  the  smelting  operation.  Lateral  openings  are 
provided  in  the  chambers,  3,  for  the  introduction 
of  metal  and  removal  of  dross,  and  a  tapping  hole, 
8,  is  provided  in  each  receptacle.  The  bottom 
of  each  smelting  chamber  is  inclined  and  pro- 
vided with  a  channel  to  conduct  the  molten 
metal  away  in  the  event  of  breakage  of  the  recept- 
acles, 7.  Transverse  flutes,  12a,  are  also  provided 
in  the  flues  to  receive  molten  metal  in  the  event 
of  breakage  of  the  chamber  floor. — W.  F.  F. 

Annealing  ovens,  [muffle,  furnaces,]  and  the  like. 
A.  McD.  Duckham,  Ashtead,  Surrey.  Eng.  Pat. 
108.573,  Sept.25,  1916.  (Appl.  No.13,587  of  1916.) 

The  top  of  the  muffle,  1,  is  traversed  by  cross 
flues,  2,  leading  from  combustion  chambers,  3, 
to    vertical    flues,    4,    which    communicate    with 


common  longitudinal  outlet  flues,  5.  Air  enters 
the  common  chamber,  6,  through  openings,  7. 
and  is  heated  by  passing  through  the  passages, 
8.    9,    10,    12,    to    the    combustion   chambers,    3. 
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Producer  gas  passes  down  through  vertical 
heated  passages  parallel  to  the  passages,  10.  ami 
theme  to  the  combustion  chambers,  3.  The 
combustion  chambers,  3,  alternate  with  the  outlet 
flues,  4.  The  middle  points  cf  the  cross  flues,  2, 
are  connected  by  passages,  15. — W.  F.  F. 

Furnaces  of  the  kind  used  for  healing  crucibles  [for 
melting   metals].       F.    J.    Grocolt,    Birmingham. 
Eng.  Fat.  108,615,  Nov.  24,   1010.     (Appl.  No. 
10,831  of  1010.) 
Thk   crucible    is   supported   on   firebars,    and   one 
of  the  bars  at  each  side  comprises  an  open  lopped 
water    channel    extending    outside    the    furnace, 
into  which  w;der  drips  to    supply    steam  for  tie- 
production  of  gas.      Air  is  delivered  to  the  ashpit 

through   the   front,   and  also   if   desired  through 

parallel  tin.-*  in  the  walls  on  each  side  opening 
into  the  sides  of  the  ashpit,  Steam  may  also  be 
supplied  through  the  latter  flues  to  supplement 
the  supply  from  the  firebars.  Additional  heated 
air  may  be  supplied  through  a  Hue  which  extends 
from  the  front  wall  of  the  furnace  in  a  tortuous 
path  round  the  ashpit  and  opens  into  the  side 
walls  of  the  heating  chamber  at  points  about 
midway  of  the  height  of  the  crucible. — \V.  K.  I'. 


Furnace  :    Oven  hearth 


T.    S.    Blair,    jun. 


in  a  vertical  stream  or  column  through  which  air 
bubbles  of  definite  size  are  forced  continuously 
and  vertically  from  below.  The  concentrate  is 
discharged  by  peripheral  overflow  at,  the  top  of  the 
apparatus  and  the  tailing  at  a  point  between  the 
overflow  and  the  air  inlet, — \Y.  K.  1*\  P. 

Ores  ;    Flotation  of  - 


Chicago,  111.,  Assignor  to  Blair  Engineering  Co.. 

New  York.     U.S.   Cat.   1.230.140,  Aug.  7.    1017. 

Date  of  appl.,  Sept.  12,  1010. 
In  an  open-hearth  furnace  having  a  basic  bottom, 
a  gas  port,  and  a  gas  down-take,  a  water-cooled 
bulkhead  is  provided  in  the  upper  end  of  the 
outer  wall  of  the  down-take,  immediately  below 
the  entrance  to  the  port,  the  bulkhead  having 
an  inclined  surface  to  collect  and  retain  slag 
particles.— W.  E.  F.  P. 

Zinc  and  other  volatile  metals  :   Method  for  extracting 

from    their    ores,    and    apparatus    therefor. 

F.  Tharaldsen,  Christiania.  Norwav.     Eng.  Pat. 
108,363,  Aug.  7,  1910.  (Appl.  No.  11, 143  of  10 Hi.) 

OEES  of  zinc  and  other  volatile  metals  are  intro- 
duced into  an  electric  radiation  furnace  in  the 
form  of  a  layer  having  a  horizontal  or  slightly- 
curved  surface  ;  volatile  constituents  are  con- 
ducted  through  a  separate  outlet  to  a  condenser. 
A  movable  table  constitutes  the  bottom  of  the 
furnace  ;  it  is  charged  with  the  materials  to  be 
treated  outside  the  furnace  on  one  side,  and  the 
residue  is  removed  outside  the  furnace  on  the 
other  side.  The  surface  of  the  charge  is  shaped 
by  the  lower  edge  of  the  wall  of  the  furnace  on 
the  charging  side,  as  the  charge  is  passing  into 
the  furnace.  The  table  is  provided  with  side 
ribs  and  the  walls  of  the  furnace  have  projections 
overlapping  the  ribs  to  form  tight  joints,  the 
charge  serving  as  packing  material. — T.  H.  B. 

Recovering    metalliferous    minerals    by    flotation ; 

Method    of   ami    means   for- .       G.    Crerar, 

Spokane,   Wash.,  Assignor  to  J.  L.  Boyle,  Los 
Angeles.  Cal.    I'.S.  Cat.  1.232.772.  July  10,  1917. 
Date  of  appl.,   .Mar.  o.    1915.      Renewed  Nov. 
27,  1916. 
A  MIXTURE  of  ore  pulp  and  frothing  agent  is  fed 
on  to  the  upper  end  of  an  inclined,  porous  table 
the  lower  end  of  which  terminates  in  a  receptacle 
provided    with    a    peripheral    overflow    for    con- 
centrate   and    a     bottom     discharge    for    tailing. 
During  operation,  air  is  forced  through  the  table 
and  produces  a  froth   in   the    flowing   pulp;     the 
froth  accumulates  in  the  receptacle  toa  considerable 
depth   and  is   therein   subjected   to   the   action  of 
upward  currents  of  air. — W.  E.  F.  P. 

Oil-flotation  concentration  jiroress.  E.  Wagner, 
.\Vw  York.  I r.S.  Cat.  1,235,083,  July  31,  1917. 
Date  of  appl.,    May   7,    1013. 

A  MirruuE  of  ore  pulp  and  oil  is  caused  to  ascend 


.  R.  F.  Bacon.  Pittsburgh, 
I 'a..  Assignor  to  Metals  Research  Co.,  New 
York.  U.S.  Pat,  1,235,954,  Aug.  7,  1017. 
Date  of  appl.,  Jan.   1,   1010. 

ORB   containing  metals   forming  acid-soluble  and 

acid-insoluble  sulphides  is  treated  with  hydrogen 
sulphide  and  sufficient  acid  to  dissolve  the  , ■on- 
st  it  went  s  of  the  former  class.      The  mixture  is  then 

subjected  to  flotation  treatment    to   recover  the 

acid-insoluble  sulphides,  and  afterwards  neu- 
tralised, treated  with  alkali  sulphide,  and  re-tri  ati  d 
by  flotation  to  recover  the  acid-soluble  sulphides. 
To  effect  separation  of  acid-insoluble , sulphides 
from  ore  containing  iron  pyrites,  the  latter  is  sob1 
jected  to  a  preliminary  roast  (to  convert  the 
pyrites  into  an  acid-soluble  form)  before  the 
application  of  acid  and  hydrogen  sulphide. 

— W.  10.  F.  P. 

Metals  ;     Apparatus  for   electrolytically    recovering 

.      <i.   A.    James.   Assignor   to   J.    II.   Ailing 

and  F.  M.  Wright.  San  Francisco,  Cal.  I  .8. 
Pat,  1.233,363,  Julv  17,  1917.  Date  of  appl., 
Apr.    15,   1»13.     Renewed  Oct.   14,   1916. 

Electrolytic  cells,  used  in  series  for  the  treat- 
ment of  metalliferous  pulp,  are  provided  with 
insoluble  anodes  and  mercury  cathodes  over  which 
the  pulp  can  flow  in  succession,  means  being  pro- 
vided for  feeding  an  electrolyte  with  the  pulp  to 
the  first  of  the  series.  A  rotary  reverser  with 
four  poles  is  arranged  in  the  circuit,  two  of  the 
poles  being  connected  by  a  pair  of  conductors 
with  the  poles  of  the  source  of  the  supply,  anil 
the  other  two  poles  by  a  second  pair  of  conductors 
with  opposite  sides  of  each  of  the  cells.  The 
reverser  is  so  arranged  that  once  in  each  rotation 
it  successively  connects  electrically,  during  equal 
portions  of  time,  each  conductor  of  the  first -named 
pair  with  conductors  of  the  second-named  pair. 
The  current,  thus  automatically  reversed,  flows 
for  a  shorter  period  than  the  direct  current,  and 
means  are  further  provided  for  automatically 
reducing  the  intensity  of  the  reversed  current. 

—B.N. 

[Molybdenum  and  vanadium;]    Process  of  treating 

ores  [containing ].     A.  L.  Pellegrin,  Tucson, 

Ariz.  U.S.  Pat,  1,233,398,  Julv  17,  1917.  Date 
ol  appl..  Nov.  13,  1916. 

In  the  separation  of  lead  molybdate  and  vanadate 
from  other  lead  minerals  in  complex  lead  ores,  t  to- 
ore  is  treated  with  a  sulphidising  material.  The 
treatment  is  discontinued  before  the  particle! 
of  molybdate  and  vanadate  are  attacked,  and  tin- 
attacked  portion  of  the  ore  is  then  removed  bj 
flotation.  The  residue  is  subjected  to  similai 
sulphidising  treatment  until  the  molybdate  Is 
attac  ked   but   not  the   vanadate,   and   the   two  arc 

then  separated  by  flotation. — W.  P.  P. 


Copper;    Process  of  extracting 


from  oxidised 


ores.      N.     Y.     llvbinette,    Christiania.    Norway. 

U.S.    Pat,    1.233.580,    Julv    17,    1017.      Dab-    ol 

appl..  May  22.  1013. 
A  portion  of  the  oxidised  ore,  containing  iron 
which  dissolves  with  the  copper,  is  leached  with 
sulphuric  acid,  and  the  solution  is  passed  over  a 
second  portion  of  the  ore  which  has  been  reduced 
by  heating  with  carbonaceous  matter  a!  a  I"" 
temperature.  The  ferric-  compounds  arc-  thus 
reduced  to  the  ferrous  condition,  and  the-  ropper 
is  then  deposited  electrolyticallv  from  the  solution. 

— B.  N. 
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4Jopver-bearing  substances  ;  Method  of  trcaiinrj . 

6.  S.  Bradlev,  New  York.  U.S.  Pat.  1.236,040, 
Aus,'.  7,  1917.  Date  of  appl.,  Dec.  9,  1911. 
Renewed  Jan.  4,  1917. 

"The  copper  is  obtained  in  solution  as  eupric 
Chloride,  and  then  precipitated  as  the  trioxy- 
-cldoride.  which  is  subsequently  converted  into 
pupric   oxide. — T.  II.  B. 


Metal  :   [Electrolytic]  process  tor  coating  - 


B.P 


Allen,  Great  Neck  Station.  N.Y.  U.S.  Pat. 
1,233,633,  July  17.  1917.  Date  of  appl.,  Feb. 
19,  1017. 

The  metal  article  is  first  immersed  in  a  bath  con- 
taining SO  c.c.  of  water,  10  c.c.  ot  acetic  acid,  and 
40  grains  of  lead  chromate,  and  a  current  of 
electricity  is  passed  through  the  article  and  the 
hath  to  produce  a  vellow  deposit  upon  the  article. 

—B.N. 


Heat-treating  apparatus  ;    Continuous 


,  T.  F. 
Baily  and  F.  T.  Cope,  Assignors  to  The  Electric 
Furnace  Co..  Alliance.  Ohio.  U.S.  Pat. 
1,234,257,  July  24,  1917.  Date  of  appl.,  Feb. 
3,   1917. 

'The  articles  to  be  treated  are  passed  through  a 
heating  furnace  and  then  through  a  quenching 
bath  to  a  reheating  furnace.  The  means  for 
■moving  the  articles  through  the  furnaces  are  con- 
trolled by  the  temperatures  of  the  furnaces  by 
means  of  a  thermal  device  operating  electric  con- 
trolling means  which  are  connected  with  the 
moving  gear. — W.  F.  F. 

UManganifcrous   silver]   ores ;     Process   of   treating 

refradory .    S.  J.  Vermaes,  Delft,  Assignor  to 

Miinbouwmaatschappij  Aequator.  The  Hague, 
Netherlands.  U.S.  Pat.  1,234.426,  Julv  24, 
1917.     Date  of  appl.,  Aug.  7,  101  (i. 

^Silver  ore  containing  manganese  dioxide  is  mixed 
with  a"  reducing  agent  and  a  chlorinating  agent, 
and  the  mixture  roasted  at  a  temperature  insuffi- 
cient to  volatilise  silver  chloride.  The  product 
is  then  leached  with  evanide  solution. — W.  E.  F.  P. 


Bearing  metals  ;    Process  of  making 


W.  H. 


Kellv.  Los  Angeles.  Cal.     U.S.  Pat.   1.234,547, 
July  24,  1917.     Date  of  appl.,  Dec.  26.  1914. 

Metallic  lead  in  the  molten  condition  is  purified 
by  the  action  of  oxygen  and  hydrogen,  and  then 
mixed  with  commercially  pure  copper. — T.  II.  B. 

[Ore-pulverising  ball-mill.  IT.  F.ggers.  Denver, 
|  Colo.  U.S.  Pat.  1.235.449,  Julv  31.  1917.  Date 
.    of  appl.,  Feb.  24,  1917. 

V  rotating  horizontal  cylindrical  casing,  provided 
vith  a  metal  lining  and  containing  grinding  balls, 
5  supported  on  hollow    trunnions  communicating 
iith  the  interior  and  forming  an  inlet  and  outlet 
or  the  ore.     A  pair  of  transverse  partitions,  with 
lots   a nanged    concentrically,    are  mounted  near 
he  outlet  end  of  the  casing,  spaced  apart  by  lugs 
lid  bearing  against  a  flange  on  the  casing  pro- 
acting    inwards.     The    perforated    partitions    are 
laintained  in  position  by  a  hood  forming  the  end 
f  the  casing  and  containing  the  hollow  trunnion, 
he  outer  partition  is  also  provided  with  a  central 
rooved  projection  extending  to  the  entrance  of  the 
■ollow  trunnion.     The  space  between  the  partitions 
partly  tilled  with  small  hard  metal  grinding  balls 
ihich  are  inserted  through  openings  in  the  casing 
rovided  with  screwed  plugs.     The  ore  thus  passes 
trough  the  main  grinding  chamber  provided  with 
ills  of  varying  sizes,  and  then  through  the  sup- 
ementary    grinding    chamber    between    the    per- 
rated  partitions  containing  smaller  balls,  to  the 
•  itlet.—  W.  F.  F. 


[Welding]    uniting    metals;      Appaiatus    for . 

A.  K.  Sloan.  Brooklyn,  N.Y.  U.S.  Pat.  1,235,608, 
Aug.  7,  1917.  Date  of  appl.,  Dec.  5,  1913, 
A  cartridge  for  welding  copper  wires  comprises 
a,  cylinder  having  an  insulating  lining  and  con- 
taining the  welding  compound.  The  wires  are 
inserted  through  opposite  ends  of  the  cartridge 
but  are  separated  by  a  thin  web  of  non-conducting 
material,  so  that  when  a  current  is  passed  through, 
an  arc  is  formed  which  ignites  the  weiding  materia). 
The  material  contains  copper  which  melts  and 
unites  the  tvvo  wires,  and  a  gas  absorbent  is  pro- 
vided at  the  outer  ends  of  the  cartridge. — W.  F.  F. 

Alloys:    Process  of  treating - 


.  H.  E.  Cleaves. 
Washington,  D.C.  U.S.  Pat.  1, 235,655,  Aug.  7. 
1917.    Date  of  appl.,  May  23,  1917. 

Iron  is  removed  from  ferrotungsten  containing 
more  tungsten  than  iron,  or  from  ferrovanadiui'i 
or  ferromolybdenum,  by  subjecting  the  alloy, 
in  a  finely  divided  condition,  at  a  high  tem- 
perature (1000°  to  1100°  C,  for  ferrotungsten), 
to  the  action  of  hydrogen  chloride,  iron  Chloride 
being  formed  and  volatilised. —  T.  IT.  B. 

Alloying  metals  ;    Process  of  - 


C.  C.  Baldwin. 
Perth  Amboy,  N.J.,  Assignor  to  Standard 
Underground  Cable  Co.,  Pittsburgh,  Pa.  T7.S. 
Pat.  1,235,872,  Aug.  7,  1917.  Date  of  appl.. 
Aug.  4,  1916. 

Copper  is  melted,  and  a  specific  quantity  of  it  is 
added  to  a  specific  quantity  of  solid  alloying  metal, 
such  as  load,  zinc,  and  tin.  A  specific  quantity 
of  a  suitable  deoxidising  agent  is  added  to  the 
copper,  w  ith  which  it  is  thoroughly  mixed  before 
cominar  in  contact  with  the  alloving    metal. 

— T.  H.  B. 

Gold-separator  [amalgamator].  B.  P.  Tugsle,  Port- 
laud,  Oreg.,  Assignor  to  Redemption  Gold  Co.. 
Seattle.  Wash.  U.S.  Pat.  1,235.945,  Aug.  7,  1917. 
Date  of  appl.,  Feb.  24,  1916. 

A  NUMBER  of  concentric  vertical  cylindrical  con- 
tainers are  mounted  on  a  frame  so  that  they  can 
be  rapidly  rotated.  A  concentric  feed  pipe  is 
divided  into  as  many  longitudinal  passages  as 
there  are  containers,  each  passage  communicating 
with  one  of  the  annular  chambers.  Pulverised  ore 
suspended  in  water  is  fed  by  the  central  pipe  to 
the  annular  separating  chambers,  and  the  particle? 
are  projected  by  centrifugal  force  on  to  the  outer 
walls  of  the  chambers,  which  are  coated  with, 
mercury.  Series  of  rings  are  provided  upon  the 
inner  and  outer  walls  of  the  separating  chambers, 
the  outer  rings  having  apertures  through  them 
parallel  to  the  axis  of  rotation,  so  that  the  layer 
of  mercury  is  maintained  at  a  predetermined  and 
uniform  thickness.  The  upper  ends  of  the  con- 
tainers are  maintained  concentric  by  a  number 
of  glands,  each  of  which  has  an  annular  overflow 
chamber  connected  by  ports  to  the  separating 
chambers.— W.  F.  F. 

Metals   [manganese.    ~ine,    lead]  from  ores   and   it  ■■ 

like;     Process  for   the   recovery   of .      •'.    S. 

Vadner,  Humboldt  County,  via  Battle  Moun- 
tain, Nev.  U.S.  Pat.  1*236,236,  Aug.  7,  1017. 
Date  of  appl..  Nov.  27.  1916. 
The  ore  is  treated  with  sulphur  dioxide  (roaster 
gases)  in  the  presence  of  water,  and  the  solution 
nearly  neutralised  and  then  oxidised  by  hi  ing 
passed  over  manganese  dioxide  or  ore  containing 
it.  whereby  lead  and  iron  are  precipitated.  The 
liquid  is  then  treated  with  a  metallic  oxide  and 
chlorine  to  precipitate  the  manganese  as  peroxide 
in  a  slightlv  acid  solution,  the  precipitate  being 
filtered  off  and  the  filtrate  treated  for  the  recover? 
of  zinc  by  known  methods.  Lead  is  recovered 
from  the  manganese-ore  residue  by  leaching  with  a 
solution  of  sodium  chloride. — W.  B.  F.  P. 
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Tungsten  or  molybdenum  ;    Process  of  coating 

with  noble  7netals.    P.  A.  Fahremvald,  Cleveland. 
Ohio.    Dedicated  to  the  Government  and  people 
of    U.S.A.      (Dedicated    to    the    public.)     U.S. 
Pat,    1,236,383,   Aug.   7,    1017.     Date  of  appl., 
May  31,  1916. 
An  oxiilisaMe  metal,  such  as  tungsten  or  molyb- 
denum, is  heated  in  contact  with  an  oxygen-con- 
taining  alkali  salt  to  which  is  added  the   haloid 
salt  or  salts  of   the  coating   metal   desired.     The 
process  may  be  applied  to  the  soldering  or  brazing 
of  tungsten  or  molybdenum. — T.  II.  B. 


Tungsten  and  molybdenum  :    Alloy  of - 


F.  A. 
Fahremvald,  Cleveland,  Ohio.  .Dedicated  to  the 
Governmeut  and  peoplo  of  the  U.S.A.  ( I 'ch- 
eated to  the  public.)  U.S.  Pat.  1.230,381.  Aug.  7, 
1917.  Date  of  appl..  Jan.-  3,  11)16. 
A  FINELY  powdered  mixture  of  tungsten  and 
molybdenum  in  the  desired  proportions  is  com- 
pacted under  great  pressure,  and  sintered,  accord- 
ing to  the  proportions,  for  from  ten  minutes  at 
2600  C.  for  tungsten,  and  at  2300^  C.  for  one 
minute  for  molybdenum.  The  mass  is  forged  at 
about  1700  C.  for  an  alloy  of  equal  parts,  down- 
wards to  about  1300°  0.  for  tungsten  or  about 
1000°  C.  for  molvbdenuni,  and  is  flnallv  cold- 
worked.-  T.  n.  B. 

Ores  and  other  materials  :    Apparatus  for   treating 

under  pressure.      II.    D.   ITovIand.   Duluth, 

Minn.,  r.s.A.    Bng.  Pat.  100,515,  May  29,  1916. 
(Appl.   No.   7601   of   1916.)      Under  Int.   Conv., 
May  27.  1915. 
See  Q.S.  Pat.  1,164,187  of  1915  ;  this  J.,  1916,  185. 
A  subterranean  cavity  may  be  used  as  the  pressure- 
withstanding  enclosure. 

Ores  and  other  materials:     Apparatus  for  treating 

.      H.  B.   llovland.   Duluth.   Minn..    I'.S.  \. 

Eng.  Pat.  100.681,  Mav  30,  1916.  (Appl.  No. 
7661  of  1916.)    Under  Int..  Conv..  June  17.  1915. 

See  U.S.  Pat,  1,164,189  of  1915  ;  this  J.,  1916,  185. 

Smelling  process   [with   wet-carbonised  peal].      N. 

Tes-trup,    London,    and    T.     Bigby.    Dumfries, 

Assignors     to     Wetcarbonizing,     Ltd.,    London. 

is.    Pat,    1.233,144,   July    10,    1917.      Date  of 

appl.,  Feb.  9,  1914. 
See  Eng.  Pat.  27,150  of  1911  ;    this  J.,  1913,  93. 

Aluminium    or    aluminium    alloys;     Soldering    of 

.    YV.  Overend,  Finsbury  Park,  Assignor  to 

Overend  Aluminium  Soldering  Processes.  Ltd., 
Auckland,  N.Z.  U.S.  Pat.  1,233,803,  July  17. 
1917.    Date  of  appl.,  Apr.  24,  1910. 

See  Eng.  Pat.  17,118  of  1915  ;  this  J.,  1916,  1161. 

Ore  concentration.  G.  A.  Chapman.  Anaconda, 
Mont.,  Assignor  to  Minerals  Separation  North 
American  Corporation.  U.S.  Pat.  1,234,288, 
July  24,  1917.  Date  of  appl.,  Sept.  30,  1914. 
Renewed  June  20.  1017. 

BEE  Kng.  Pat.   17,327  of  1914  ;    this  J.,  1915,  910. 

Ores;     Concentration    of .        A.    II.    Higgins, 

London.  Assignor  to  Minerals  Separation  North 
American  Corporation.  I'.S.  Wats.  (.\)  1.236.933 
and  (h)  1,236,934,  Aug.  1!.  1017.  Date  of  appl., 
Sept.  23,  1914.    (A.)  Renewed  June  2,  1916. 

Ski:  Ki.g.  Pat.   136S  of  1914  ;    this  J.,  1915,  233. 

Electric  smelling  furnaces  ;    Cooled  bottom  electrode 

for .      M.   Sperling.  Assignor  to  F.    Krupp 

A.-G.,  Essen,  Germany.  U.S.  Pat.  1,234,947, 
July  31,  1017.     Date  of  appl.,  Nov.  IS,  191  i. 

See  Eng.  Pat.  6731  of  1914  ;   this  J.,  191  !.  800. 

Ores  ;  Method  for  treating  roasted in7/i  tig 

A.  Ramen, Olympia, Sweden.  U.S. Pat.1,235,598, 

Aug.  7,   1917.     Pale  of  appl..   Mar.    I.    1915. 
See  Eng.  Pat.  15,254  of  1911  ;    this  J.,  1915,  S38. 


Zinc,  copper,  or  other  metals  ;  Apparatus  for  pro- 
duction of by  electrolysis.     M.  Perreur-IJoyd, 

Boulogne-sur-Seine,  Assignor  to  M.  V.  Baiilv, 
Tan-.  (T.S.  Pat.  1.235,723,  Aug.  7,  1917.  Date 
of  appl.,  May  24,   1915. 

See  Ft.  Pat.  172.764  of  1914  ;   this  J..  1915,  497. 

Zinc,  copper,  or  other  metals  ;  Apparatus  for  electro- 
lytic   production    of .       M.    Perreur-IJoyd, 

Boulogne-sur-Seine,  Assignor  to  M.  V.  Bailly. 
Paris.  U.S.  Pat.  1.235,721.  Aug.  7,  1917.  Date 
of  appl..  Dec.  If.  1915. 

SEE  First  Addition  of  Sept.  24,  1915,  to  Fr.  Pat. 

472,764  of  1914:    this  J.,   1917,   143. 

Zinc;    Method  and  apparatus   for  extracting . 

K.  S.  Berghmd.  Tmllhiittan,  Sweden.     I'.S.  Pat. 

1,236,395, Aug.14,1 917.  Dateofappl.,Feb.l5,1916. 
See  Fr.  Pat.  480.633  of  1910;    this  J..  1017,  115. 

Tungsten     alloys;     Process    of   forming    high-per- 

ceniage .      II.    Goldschmidt   and    O.    Weil, 

Essen,    Germany,    Assignors    to    Goldschmidt 
Thermit  Co.,  New  York.      U.S.    Pat.    1,2:: 
Aug.  7.  1917.    Date  of  appl.,  Jan.  20,  1912. 

See  Ft.  Pat.  127.774  of  1911  ;    this  J.,  1911,  1069. 

A  relatnely  large  quantity  of  flux  is  used. 


Blast-furnaces  ;    Hearth  of - 


-.  R.  Kunz,  (ieorgs- 


marienhutte,    Germany.      U.S.    Pat.    1.236.721, 
Aug.   14,   1917.     Date' of  appl.,  Nov.  30,    1012. 

See  Eng.  Pat.  26,806  of  1912  ;    this  J.,  191: 

Utilisation  of  the  waste  heat  of  gas  engines,  incan- 
descent slag,  coke  and  the  like.  Eng.  Pat.  107.11:;. 
See  I. 

Carbonising  furnaces  or  furnaces  for  reducing  ores. 
Eng.  Pat.  101,215.     See  IIb. 

XI—  ELECTRO-CHEMISTRY. 

Patents. 

Furnace;   Electric .    I.  Rennerfelt.  D'ursholm, 

Sweden.       Eng.    Pat,    101,412,    Sept.    1, 
Under   Int.   Conv.,   Sept.   8,    1915.      (Appl.   No. 
12,396  of  1916.) 

A  FtitNACE,  of  the  type  in  which  the  heating  is 
by  the  combined  effect  of  arcs  and  resistant  08,  Is 
divided  into  two  or  several  chambers,  one  of 
which  is  the  arc  chamber  foi  the  generation  of 
heat,  and  the  others  are  adapted  for  receiving  the 
material  to  be  treated.  The  latter  chamber,  a 
chambers,  are  partially  or  wholly  surrounded  or 
covered  by  a  refractory  resistance,  which  servoi 
for  receiving  the  arcs  from  the  electrodes  in  the 
electric  arc  chamber,  and  also  for  conducting  the 
heat,  generated  by  the  arcs  and  in  the  resi 
to  the  furnace  or  retort  chamber  or  chambers. 
Three  electrodes,  connected  to  a  three-phase 
circuit,  may  be  provided  in  the  arc  chamber,  em  b 
of  which  generates  an  arc  contacting  with  a 
resistance,  preferably  finely-divided,  or  time 
or  four  electrodes  may  be  conuected  to  p 
phase  circuit.  In  an  alternative  form,  one  or 
several  electrodes  may  bo  provided  in  a  cha 
for  electric  arcs,  and  an  electrode  or  rontacl  maj 
be  embedded  in  a  resistance  beneath  the  arc 
chamber.  Several  cupel  furnaces  may  be  an 
above  or  adjacent  one  another  in  the  resistance. 

— B, 

Ozonisers.     YV.     S.     Graft-Baker,     Lon 
Pat.    108,293,   Apr.  26,   1917.     (Appl.    V 
of  1917.) 

The  ozoniser  comnrises  a  frame,  formed  from  side 
plates   held    together    by    transverse   rods;    othel 
rods   for   supporting   the   metal   ozonising   plates 
are  supported  at   their  ends  b\   re-ting  on  I 
on  the  inner  faces  of  the  side  plates. 
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supporting  rods  are  arranged  at  the  top  and  bottom 
respectively  of  the  frame,  and  the  rods  pass  through 
perforations  in  the  top  and  bottom  respectively 
of  the  two  sets  of  ozonising  plates.  The  mcfcl 
plates  are  provided  with  spacing-projections 
embossed  thereon,  and  the  projections  of  one  plate 
arc  arranged  in  register  with  the  recessed  side 
of  the  corresponding  projections  of  the  next  plate, 
so  that  the  plates  at  all  parts  are  equidistant  from 
each  other.  The  dielectric  plates,  which  may  or 
may  not  be  supported  from  the  rods,  are  placed 
between  the  plates,  the  embossed  projections 
taking  the  place  of  insulators. — B.  N. 

Electrical  contact  members.  H.  V.  S.  Taylor, 
Pittsburgh,  Pa.,  Assignor  to  Westinghouse 
Electric  and  .Manufacturing  Co.  U.S.  Pats. 
(A)  1,232,624  and  (b)  1,232,625,  July  10.  1917. 
Dates  of  appl.,  Jan.  21  and  Aug.  30,  1916. 

(a)  A  pair  of  make-and-break  contact  members 
i3  composed  of  two  metals,  one  having  a  high 
melting  point  relatively  to  the  other,  such  as  a 
cathode  of  tungsten  and  an  anode  of  silver,  (n) 
The  silver  in  (A)  is  replaced  by  a  non-arcing  metal, 
such  as  platinum  .• — W.  F.  F. 

Electrical  resistance  element  and  process  of  making 
the  same.  M.  H.  Rice,  New  Rochelle,  N.Y., 
Assignor  to  National  Electric  Utilities  Corpora- 
tion. New  York.  U.S.  Pat.  1,232.843,  Julv  10, 
1917.     Date  of  appl.,  Apr.  S,  1913. 

An  electrical  resistance  element  is  made  by  coating 
a  carbon  base  with  a  mixture  of  water  glass,  1  part, 
clay,  2  parts,  and  graphite,  5  parts,  and  then  heating 
to  fuse  the  coating  to  the  base. — -W.  F.  F. 


Insulation  ;     Electrical  - 


Insulated  wires  ;  Method  of  making 


Electrical    insulating 


composition  and  process  of  making  the  same. 
W.  II.  Steinberg,  Assignor  to  The  Cutler- 
Hammer  Mfg.  Co.,  Milwaukee,  Wis.  U.S.  Pats. 
(A)  1,233,415  and  (b)  1,233,416,  July  17,  1917. 
Dates  of  appl.,  (A)  Mar.  1,  and  (R)  Aug.  23,  1915. 

(A)  A  binijer,  for  cementing  purposes,  is  composed 
of  approximately  equal  parts  of  coal  tar  pitch  and 
stearin  pitch,  with  a  solvent  comprising  a  volatile 
oil  and  a  non- volatile  oil,  such  as  castor  oil.  (B) 
An  electrical  insulating  composition  is  formed 
from  a  base  of  finely-divided  asbestos  and  sulphur, 
which  is  mixed  with  a  binder.  The  latter  is  formed 
by  the  action  of  heat  upon  a  mixture  of  coal  tar 
pitch,  stearin  pitch,  and  an  oil  capable  of  vulcanisa- 
tion or  polymerisation,  mixed  with  a  volatile 
solvent. — B.  N. 


Sheathed 


heater-ivire  and  method  of  making  same.  R.  H. 
Read,  Washington,  D.C.,  Assignor  to  General 
Electric  Co.  U.S.  Pats.  (A)  1,233,807  and  (b) 
1,233.808,  July  17,  1917.  Dates  of  appl..  (a) 
Jan.  3,  1911,  and  (b)  Julv  30,  1914.  (b) Renewed 
June  9,   1917. 

(A)  Fireproof  armoured  conductors,  for  electric 
Beating  or  for  transmitting  devices  which  become 
hot  when  used,  are  prepared  by  covering  a  core  wire 
svith  a  medium  formed  from  an  insulating  powder, 
refractory  to  heat,  and  a  destructible  organic 
oinder  containmg  a  low  percentage  of  a  fusil >le 
binder.  The  medium  is  shrunk  and  the  binder 
lest  roved  by  heat,  whilst  finally,  at  a  red  heat, 
m  infusible  compound  is  formed.  The  medium 
s  then  enclosed  in  a  seamless  metallic  armour, 
■  vhich  is  hammered  by  radial  blows,  so  as  to  crush 
>he  medium  to  fine  powder,  and  simultaneously 
jnake  it  compact  on  the  core.  (B)  The  conductor 
s  surrounded  by  a  bed  of  asbestos,  and  finely 
>ow  dored  mineral  insulation  is  introduced  into 
•he  pores  of  the  asbestos.  The  asbestos-covered 
:rire  is  led  through  rotating  semi-circular  walls, 
'o  which  molten  metal  is  supplied,  and  the  walls 
re    chilled    continuously    whilst    the    conductor 


passes,  thereby  solidifying  a  seamless  metallic 
sheath  around  the  conductor.  A  terminal  joint 
is  arranged  within  the  insulation,  consisting  of  a 
metal  tube,  mechanically  interlocked  with  the  con- 
ductor and  a  good  conducting  lead  wire,  whilst 
a  metallic  cap  of  good  heat-radiating  capacity 
surrounds  the  joint  and  is  secured  to  the  sheath. 

—B.N 

Refractory  substances  ;    Method  and  apparatus  for 

electrically  reducing  [melting] .     ,1.  (1.  Webb, 

Richmond,   Va.     U.S.  Pat.   1,234.830,  Julv  31, 
1917.     Date  of  appl.,   Mar.   16,   1917. 

The  charge  to  be  melted  is  contained  in  a  crucible 
provided  with  a  number  of  electrodes  converging 
downward  toward  the  centre.  Craters  are  formed 
by  an  electric  arc  between  each  electrode  and  the 
material,  and  are  made  to  coalesce  as  the  material 
melts,  by  advancing  the  electrodes  inward.  The 
angle  between  the  electrodes  is  less  than  the  angle 
between  any  electrode  and  the  wall  of  the  crater, 
so  that  contact  with  the  material  is  avoided  as  the 
electrodes    are    moved    forward. — W.  F.  F. 

Electrical  heating  apparatus  and.  process  of  making 
the  same.  S.  Trood.  Wilkinsburg,  Pa..  Assignor 
to  Westinghouse  Electric  and  Manufacturing 
Co.,  U.S.  Pat.  1,234,973,  Julv  31,  1917.  Date 
of  appl.,  Jan.  7,   1914. 

A  resistance  unit  for  an  electric-heater  is  made  by 
embedding  a  conductor,  e.g.,  tungsten,  between 
layers  of  insulating  material,  e.g.,  silica.  An  electric- 
current  is  then  passed  through  the  conductor  till 
the  silica  is  partly  fused,  the  melting  point  of  the 
conductor  being  above  that  of  the  insulating 
medium. — W.  F.  F. 

Electro-osmotic  jirocess  of  treating  liguid  mixtures. 
B.  Schwerin,  Assignor  to  Electro-Omsose 
A.-G.  (Graf  Schwerin  Ges.),  Frankfort,  Germanv. 
U.S.  Pat,  1,235.063,  July  31,  1917.  Date  of 
appl.,  Feb.  16,  1915. 

See  Eng.  Pat.  11,823  of  1914  ;    this  J.,  1915,  877. 

Process  for  purifying  salt  brine.    U.S.  Pat.  1,235,202. 
See  VII. 

Electrical    insulator.     U.S     Pat.    1,233,486.      See 
VIII. 


XII.— FATS;  OILS;  WAXES. 

African  palm  oil  industry.  III.    Machinery.   Bull. 

Imp.  Inst...  1917,  15,57—78. 
An  account  ot  the  distribution,  varieties,  andmethod 
of  preparing  the  oil  and  kernels  has  already  been 
given  (this  J..  1910,  287  ;  1913.  797).  The  original 
difficulty  of  obtaining  a  yield  of  "  soft  "  oil.  i.e., 
oil  of  comparatively'  low  acid  value,  has  now  been 
surmounted  by  a  process  of  rendering  the  enzymes 
or  micro-organisms  inactive  by  heat  and  rapidly 
expressing  and  purifying  the  oil.  The  inferiority 
of  "  hard  "  oils  containing  a  high  percentage  of 
free  fatty  acids  and  lower  glycerin  content  is 
shown  by  the  relative  prices  of  hard  and  soft  oils 
at  normal  times,  viz.,  Lagos  (soft)  oil  £31  per  ton. 
Congo  (hard)  oil  £26  per  ton.  It  is  stated  that  none 
but  the  soft  or  neutral  palm  oil  containing  less 
than  1  %  of  dirt  and  moisture  and  not  more  '.ban  * 
of  free  acid  can  be  employed  in  the  manufacture  oi 
edible  fat,  A  fairly  detailed  account  of  the  plan! 
i-mplovedin  the  several  processes  of  working  up  the 
fruit  of  the  oil  palm,  together  with  names  of  manu- 
farturers  of  the  same,  yields,  etc.,  is  given.  In  the 
the  hand-power  plant  the  oil  is  extra*  ted  by  boding 
with  hot  water  under  agitation  ;  yields  of  13-75  %  to 
16-25%  on  fiuil  containing  22  %  of  oil  are  obtained. 
The  power-driven  machines  deal  with  the  removal  ol 
fruit  from  bunches,  separation  of  pulp, shelling,  etc. 
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In  these  1 U.-  oil  is  .\t  reacted  by  pressure  in  hydraulic 
presses,  with  or  without  previous  removal  of  the 
nut.  The  kernel  is  removed  from  the  nut  by 
crocking  the  latter  by  centrifugal  Force  against  1 1  i 
walls  of  the  centrifugal.  A  power-driven  machine 
is  described  giving  a  yield  of  20%  of  oil  of  sufficient 
purity  to  realise  62  per  ton  more  than  palm  oil 
obtained  in  the  usual  way.  it  is  concluded  thai 
developnv  nt  of  the  oil  palm  in  the  British  Colonies 
and  Protectorates  will  bake  place  along' the  lines  of 
establishment  of  a  central  factory  situated  m  a 
centre  when  considerable  planting  wiE  be  necessary, 
thus  diverting  the  native  labour  from  individual 
extracting  bo  the  requirements  of  the  factory. 
Such  a  system  will  necessitate  the  putting  down 
of   heavy    power-driven    plant,    the   hand-driven 

portable' plant  In-hit;  more  fitted  to  working  up 
the  fruits  in  situ  over  sparsely  planted  districts, 

—A.  dh  \V. 

ManketU  nuts  from  Smith  11*.*/  Africa.     Bu'.l.  Imp. 
In,',..    1917.   15,  35 

Mankf.tti  or  munkuetti  nuts  are  obtained  from  the 
(■upli.-i  i>ia.  i-i-us  tree  [Rieinodendron  Rautanenii, 
Schinz.)  found  in  the  South  African  veldt.  The 
sample  examined  consisted  of  fruits  J  in.  to  1  in. 
in  diameter  and  1  in.  to  1J  in.  in  length,  composed 
of  husks  1 1:  '  ;)',  caesocarp  (20%),  and  nuts  (67%). 
The  kernel  of  the  nut  formed  about  10%  of  the 
entire  fruit.  The  kernel--  contained  11  %  of 
moisture  and  5T-2'%  of  a  bright  yellow  liquid 
,-il  giving  the  following  values:  Sp.  gr.  at 
15°c.  IS  ('..  0-9383  :  a.  id  value,  If);  saponifica- 
tion valvie,  191-5;  iodir.e  value,  I33"-6.  From  a 
.  onsi deration  of  hs  iodine  value,  insolubility  in 
alcohol,  and  solubility  in  light  petroleum,  it  is 
concluded  that  the  oil  belongs  to  the  semi-drying 
oil  group  and  not,  as  previously  supposed,  to  that  of 
castor  oil.  It  is  not  considered  to  be  particularly 
suited  for  use  in  paint  or  varnish  manufacture, 
whilst  many  cheap  vegetable  oil-  axe  already 
available  for  the  manufacture  of  soft  soap.  Its 
suitability  as  an  edible  oil  has  been  shown  by 
experiments  of  some  German  investigators  a  few 
years  ago.  Examination  of  the  pulpy  mesocarp 
of  the  fruit  showed  it  to  possess  only  a  moderate 
percentage  of  proteins.  In  view  of  the  small 
proportion  oi  I  erne!  and  difficulty  of  .  xtractdon  of 
the  oil  therefrom,  it  is  considered  that  the 
exportation  of  the  nuts  to  Europe  would  not  be 
remunerative. — A.  de  \Y. 

Human  adipocere.  R.  F.  Rut-tan.  Trans.  Rov. 
Bee.  Canada.  1917.  [hi.].  10,  Kilt-  17".  .1.  chem. 
So,..  1017,  112,i..  lit").  (Compare  Ruttan  and 
.Marshall,  this  J.,   1916,    177.1 

1'iif  author  has  analysed  specimens  of  adipocere 

of  human  origin,  some  of  vthlch  were  dry  and  firm 

and    others   s,,||    and    oily.      The    latter   consist   of 

immature    adipocere    and    differ    from    the    waxy 

\.ni.t\    in   containing   more   oleic   acid,   proteins 

(soft  connective-tissue  and  hyaline  mus.ular  fibres). 

and  .allium   soaps.     Human   adipocere,   whether 

bui  tor  immature,  shows  a  remarkable  similarity 

in   composition   to   the   adipocere   from   the   pit;. 

It  is  essentially  composed  of  saturated  fatty  acids, 

sdycerides  being  present  in  traces  only.     The  two 

meric  monohydroxystearic  acids  derived  bom 

ic   a,i,l   axe    invariably    present,   and   the   dis- 

:  ,  \  ran,.-  of  unaltered  oleic  a.  id  marks  the  Bnal 

■  ■_>■     in     the     formation    of     mature    adipocere. 

Adipocere    is    regarded    a;    the    product-    of    the 

hydrolysis  of  tats  i>\  water  where  the  time  factor 

and  the  .  on.-ent  rat  ion  of  tin-  reacting  water  are 

almost   indefinitely -greal   and  where  the  soluble 

product,  glycerol,  is  rapidlj    removed.     Bacterial 

and  en/>mie  actions  pla>   a  quite  secondary  pari 

in  the  production  of  adipocere.     The  hard,  wax] 

,  haracter  of  the  mature  substance  is  largely  due  I-' 
the  presence  of  the  two  bydroxystearic  a.  ids. 


Yield  aiitl  nitrogen  content  of  soya  beans  as  influence! 
by    lime.     Lipman   and    Blair.     See    XVI. 

Composition  and  digestive  activity  of  different 
fractions  of  the  pancreas.  Nelson  and  Ixmg 
.Sec  XVIII. 

Patents. 

Oils,  fats,  and  greases  :  Apparatus  for  the  extraction 

of and  of  gelatin.     II.   Engel,  Cneklewoact 

Eng.  Rat.  108,014,  July   17.   1916.     (Appl.   N  > 
10,017  of  1910.) 

Tin:  material  from  which  oil.  fat.  grease,  or 
gelatin  is  to  be  extracted,  is  placed  in  a  long 
inclined  extraction  vessel,  provided  with  hearing 
.oils  and  with  agitating  blades,  and  communicating 
through  a  metal  arid  at  its  lower  end  with  a 
chamber  into  which  the  extracted  oil.  etc.,  may 
pass,  and  when-  tin-  solution  is  heated  I 
passage.  !>>  L'lavity  or  otherwise,  into  a  still  for 
recovery  of  the  solvent. — E.  W.  I.. 

Oil-extracting  apparatus.     V.  Strickland,  And 
S.C.     U.S.  Pat.  1. 233.9W,  Julv   17.   1017. 
of  appl.,  Sept.   18,   I '.»1(',. 

An  oil-extracting  press  comprises  a   rotary  com- 
pressor,    formed    of    two    lengthwise    cylindrical 
portions  differing  in  diameter,   and  ,  onnected  by 
a    taper   portion   which,    together    with  the  largaf 
end  of  the  compressor,  is  provided  with  a  spiral 
feed  groove.     Around   the   compressor  is  a 
of   parallel    plates,    arranged  perpendicular   to   it-' 
length.      The  central  or  huh  pert  ions  of  the  plates 
are   provided    with    ducts    leading   to    the    - 
between   the  thinner  outer  portions  of   the   | 
and  there  is  a  narrow  annular  space  between  the 
smooth  end  of  the  rompressor  and  the  suriounding 
plate  hubs.— E.  YV.  I.. 

Extraction    of   fats,    ammonia,    and    tin'    like    from 
organic  refuse.     Eng.   I'at.   107,092.     Nee  11b. 

Viscosimcler.     0.S.  Pat,  1,233,177.     See  XXIII. 


XIII.— PAINTS  ;    PIGMENTS  ;  VARNISHES  ; 
RESINS. 

Burmese  blink  varnish  or   lacquer.     II.  Hull. 

Inst..  1917.  15,  12— io.     (See  also  Sin-,  this  .i., 
1909,  993.) 

An  earlier  article  (Hull.  Imp.  last,.  1910,  8,  27:!) 
described   the  preparation  and  characterist 
Burmese  lacquer  together  with   the  nianufa 
of    Burmese    lacquer    ware.     The    present   article 
gives    tie-    results    of    inquiries    instituted   nt    the 
request  of  the  l-'orest  I >epartment  in  India  to  indu  8 
users  of  varnishes  in  this  country  to  experiment 
with    the   material    with   a   view   to   utilisation   in 
European  industries.      Burmese  la    >,uer  is  similai 
to  Chinese  laer[uer  and  is  likewise  used  in  a  liquid 
state  as   a   varnish   for  woodwork   and  foi 
proofing     paper     and     cloth.      .Mixed     wit1 
ments  as  a  decorative  paint,  or  with  ashes  o 
saw, hist   it-  is  us,-d  as  a  putty   basis  on  woodwork 
or    basket    ware    prepatatory    to    application    al 
finishing  coats  of  the  varnish.     It  is  also  used  as  a 
eement    for   glass    mosaics   in    Buddhist    temples. 
Figures   are   given    showing    the    yield   and   value 
of    "  thitsi "    (its    native    nam,-)    from    different 

Forest  Circles  in  Burma.     Samples  of  thi gradea 

sent   to    the    Imperial    Institute    tor   examii 
show  ,-,1  that  the  gradiug  was  dependent  on  moist  are 
,-ontent    only,    the    dried   product    being   idi 
in    ea.h     <  ;use.     After    application     the     varnish 
becomes  hard  in  three  days  at   3(9     -:;">    ''.  in  an 
atmosphere  saturated  with  moisture,   hut    ••■in.-ni.- 
sti. -ky   for  several   .lays   when   exposed   in   dry  air 
at  the  normal  t.-mperature.      Insubmitl 
of    thitsi    for    trial    to    varnish    chemists    muuu- 
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facturers,  and  firms  specialising  in  lacquer  ware, 
reports  on  the  material  were  obtained  from  which 
the  following'  may  be  summarised;  "  Thitsi  " 
appears  to  be  quite  equal  to  Chinese  lacquer, 
although  slower  drying.  It  shows  advantages 
over  Japanese  lacquer,  but  owing  to  the  conditions 
required  for  its  hardening,  it  does  not  seem  to  find 
favour  as  a  substitute  for  other  materials  drying 
more  quickly  at  ordinary  temperatures.  In  view, 
however,  of  its  special  resistance  to  chemical  and 
physical  influences  and  its  great  elasticity,  it 
would  appear  desirable,  according  to  one  report, 
to  ascertain  if  the  disadvantages  accruing  from  the 
special  conditions  required  for  hardening  it  could 
be  overcome  without  much  difficulty.  There 
appears  _  to  be  little  prospect  of  thitsi  being 
exported"  extensively  for  use  in  Europe,  but  there 
should  be  a  large  demand  for  articles  lacquered 
with  the  material  locally. — A.  de  \V. 

Patents. 

Titanic  oxide  products  [pigments];  MHhod  of  pro- 
ducing composite .     L.   E.  Barton.  Niagara 

Fails,    N.Y.,    Assignor   to   The   Titanium   Alloy 

Manufacturing    Co.,    New    York.        U.S.     Pat. 

1.234.260,  Julv  24,   1017.     Date  of  appl.,   July 

19.  1915. 

A   composite   pigment  is   obtained   from    impure 

titanic   sulphate   solutions    by    precipitation   with 

hydrogen   sulphide,    tutoring   off   the   precipitated 

sulphides,  and  treating  the   filtrate  with   calcium 

hydroxide,  the  calcium  sulphate  and  orthotitanic 

acid  precipitate  being  afterwards  calcined. 

— A.  de  W. 

Resin    and   analogous   substances  ;     Apparatus   for 

melting •.     A.  Thomson,  Manchester.     Ens. 

Pat.  108,604,  Nov.  8,  1916.  (Appl.  No.  15.0S7 
of  1916.) 
A  copper  boiler  is  fitted  with  a  jacketed  caaing, 
which  is  provided  with  electrical  beating  elements 
and  with  internal  heat,  reflectors.  The  boiler  is 
provided  with  a  screen  for  straining  melted  resin 
on  its  way  to  the  outlet  and  a  chimney  for  escape 
of  fumes.  The  apparatus  is  specially  designed  to 
prevent  iguition  of  evolved  gases  by  the  heating 
elements. — A.  DE  W. 

Coating  composition  and  process  of  making  same. 
H.  K.  Kiso,  New  York.  U.S.  Pat,  1,236,183, 
Aug.  7,  1917.  Date  of  appl.,  Feb.  2.  1917. 
The  root  of  a  plant  of  the  Conopholis  family  e.g., 
of  the  Konjak  plant,  is  finely  divided,  crushed, 
and  heated,  the  upper  layer  of  juice  is  removed , 
and  used  as  a  waterproofing  material. — A.  de  W. 

Paint  and  varnish  solvent.  J.  S.  Patty.  Chicago,  Til.. 
Assignor  to  Chadeloid  Chemical  Co..  New  York. 
U.S.  Pat,  1.235,721,  Auff.  7,  1917.  Date  of  appl., 
June  13,  1912.    Renewed  June  11,  1917. 

A   solvent   consisting   of    a   mixture    of    benzol, 

alcohol,  an  alkj'l  palmitate,  an  oil,  and  a  phenol 

compound. — -A.  de  W. 

Phenols  with  formaldehyde  and  the   like  ;     Manu- 
facture of  products  of  condensation  of— — .     Tv. 
Tarassoff,  Moscow.    U.S.  Pat.  1.235.507,  July  31. 
1917.    Date  of  appl..  May  1,  19U. 
Condensation  products  are  prepared  by  the  inter- 
action of  phenol,  formaldehyde,  sulphonated  resin 
oil,    and    petroleum    sulpho    acids    obtained     by 
treating  crude  petroleum   with   sulphuric   acid. 

A.  DE  W. 

Linoleum;  Manufacture  of — —  --.  L.  E.  Barton, 
Niagara  Falls,  N.Y.,  and  n.  A.  Gardner,  Wash- 
ington, D.C.,  Assignors  to  The  Titanium  Alloy 
Manufacturing  Co.,  New  York.  U.S.  Pat. 
l,236,3G7,Aug.7, 1917.  Dateof  appl.,Feb.7, 1917. 

Linoleum  material  is  incorporated  with  a  titanic 

substance.— A.  de  W. 


Resin  ;   Estcrified  fossil  ■ 


and  process  of  making 


same.  II.TeiTi-ise.  Geneva.  Switzerland,  Assignor 
to  Indestructible  Paint  Co.,  Ltd.,  London,  and 
Ellis-Fostor  Co..  Montdair.  N.J.  U.S.  Pat. 
1.236,996,Aug.l4,1917.Dateofappl..Apr.22,l915. 

See  Eng.  Pat,  23,055  of  1911  ;   this  J.,  1916,  57. 

Liquid  and  plastic  compositions  containing  pitch 
or  other  viscous  or  vrfid  tar  product.  Eng.  Pat. 
K>8;888.    See  III. 


XIV.— INDIA-RUBBER  ;      GUTTA-PERCHA. 

Patents. 

Ruhher  ;    Process  of  and  apparatus  for  separating 

from  the  fabrics  of  used   pneumatie   tyres. 

H.  Debaugf.  Pans.  Fng.  Pat.  100,901,  Julv  19, 
1910.  (Appl.  No.  10,201  of  1916.)  Under  Int. 
Conv.,  July  20,  1915. 

Used  pneumatic  tyre  fabric  is  washed  with  a 
cold  rubber  solvent,  and  is  then  heated  at  100° — 
110°  C,  in  vacuo,  with  xylene  or  other  solvent  of 
vulcanised  rubber.  The  solvent  is  kept  in  vigorous 
circulation  by  means  of  a  ccne  and  tube  device. 
After  this  treatment  the  fabric  is  further  treated 
with  solvent  at  150°  C.  under  pressure,  and  finally 
washed  centrifugally  in  cold  solvent,  and  dried  in 
a  current  of  hot  inert  gas. — E.  W.  L. 

Rubber  substitute.  J.  Flint,  Emu  Plains.-N.S.W. 
U.S.  Pat,  1,233, 150,  July  17,  1917.  Date  of  appl., 
Mar.  27,  1017. 

A  vitlcanisable  composition  is  composed  of 
gelatin,  24  ;  glycerin,  28  ;  water,  10  ;  rubber,  8  ; 
diatomaceous  earth,  S  ;  zinc  white.  8  ;  sulphur,  5  ; 
calcined  magnesia,  3i  ;  litharge.  2  J  ;  formalde- 
hyde, 2  ;    and  colouring  matter,  1  %. — E.  W.  L. 

Plastic  material  [from  rubber]  and  process  of  pro- 
ducing same.  S.  J.  Peachev.  Heaton  Mersev. 
U.S.  Pat,  1,234.381,  July  24,  1917.  Date  of 
appl.,  Sept.  10,  1915. 

See  Eng.  Pat,  1894  of  1915;    this  J.,   1010,  479. 


XV.— LEATHER  ;    BONE  ;     HORN  ;     GLUE. 

Patents. 

Tanning  agents.  Q.  Calvert,  IxMidon.  Eng.  Pat. 
108,202,  Nov.  28,  1910.  (Appl.  No.  17,052 
of  1916.) 

A  tanntng  agent  for  use  either  alone  or  as  an 
accelerator  in  conjunction  with  natural  tanning 
agents,  is  obtained  by  the  interaction  of  a  phenolic 
body  and  formaldehyde  in  the  presence  of  a 
saponaceous  solution.  For  example,  dried  soap 
(1  lb.)  is  dissolved  in  water  (1  lb.),  and  phenol  or  a 
phenolic  body  (1  lb.;  and  40%  formaldehyde  (1  lb.) 
are  added  to  the  cold  soap  solution.  The  stock. 
or  diluted  stock,  may  be  used  alone,  or  may  be 
added  to,  e.g.,  standard  oak  bark  extract  in  the 
proportion  I  :  0.  Softening  or  deliming  agent-; 
such  as  alkali  sulphates  or  sulphides,  oi  a  weak  acid, 
such  as  boric  acid,  may  be  added. — E.  W.  L. 

Tanning.  E.  Stiasny,  Leeds,  Assignor  to  Badis.  he 
Anilin  and  Soda  Fabr..  Ludwigsbafen,  German;  . 
U.S.  Pat.  1.232,620,  July  10,  1917.  Date  of 
appl.,  Dec.  13,  1912. 

See  Ft.  Tat,  443,730  of  1912  ;  this  J.,  1012.  1015. 
The  tannins  agent  is  a  compound  containing  nt 
least  one  hvdroxyl  group  in  the  molecule,  but  not 
more  than  "one  hydroxyl  group   in  each   mi  leus. 
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Tanning;      Apparatus    for .      A.     Vanden- 

weghc,  New  York,  and  A.  D.  Huyvetters,  Ridge- 
Held    Park,    N.J.,    Assignors    to    Ideal    Cooney 
Dressing  and  Dveing  Co.,   Inc.,   Paterson,  N.J. 
U.S.    Pat.    1,233",730,    July    17.    1917.     Date   ol 
appl.,  Jan.  5,  1917. 
The   hides   or   other   materials    are    treated   with 
tanning  liquor  in  an  upper  series  of  vats,  from 
which  the  liquor  ran  be  run  off  into  a  lower  series 
in  which  it  can  be  heated  and  then  returned  to  the 
upper  series.     Means  are  provided  for  the  intro- 
duction of  trolleys  or  other  deviees   beneath    the 
upper  vats  and  above  the  lower,  in  order  to  receive 
ttie     tanned     materials     through     outlets    in     the 
bottoms  of  the  vat?. — E.  W.  L. 

Tanning  material.  W.  Mbeller,  Assignor  to  Gerb- 
und  l-'ai  I  ist  I  iff werkoll.  Renner  undCo.,  Hamburg, 
Germany.  U.S.  Pat.  1,236,408,  Aug.  11.  1917. 
Date  of  appl.,  July  19,  1913. 

See  Oer.  Pat.  262,333  of  1912  ;   this  J.,  1013,  878. 

Tanning    apparatus :     Drum    .     E.    Wilson. 

Liverpool.  U.S.  Pat.  1,236,806,  Aug.  14,  1917. 
Date  of  appl.,  Mar.  24,  1015. 

SEE  Kng.  Pat.  7702  of  1011;    this  J.,  19ir>,  437. 

Gelatinous  sttbstances ;    Electro-osmotic  purification 

of   .     B.    Schwerin,    Assignor    to    Blektro- 

Osinose  A.-G.  (Graf  Schwerin  Ges.).  Frankfort. 
Germany.  U.S.  Pat.  1,235.001,  Julv  31,  1917. 
Bate  of  appl.,  Feb.  10,  1915. 

See  Eng.  Pats.  21.41S  and  21.484  of  1914  :  this  J., 
1915,  071,  1072. 

Dri/inrj  apparatus  for  tcattle  bark,  maize,  or  other 
like  commodity      Eng.   Pat.    108,132.     See  I. 

Apparatus  for  the  extraction  of  oils,  fats,  and  greases 
and  of  gelatin.     Eng.  Pat.  108,014.     See  XII. 


XVI.-SOILS;    FERTILISERS. 

Soil  flora  studies.  Y.  Actinomyceies  in  soil. 
II.  J.  Conn.  Tech.  Bull.  No.  iiO.  New  York 
Agric.  Expor.  Stat.,  March,  1017,  25  pages. 
(See  also  this  J.,  1017,  971.) 

The  third  large  group  of  soil  micro-organisms 
comprises  the  actinomycetes,  which,  as  a  rule. 
form  from  12  to  50 %  of  the  colonies  on  pi; it  ■ 
cultures  made  from  the  soil.  About  70  different 
types  of  these  organisms  were  found  in  the  soils 
examined,  three  being  of  fairly  common  occurreni  e. 
One  of  these,  hitherto  undescribad,  has  been  termed 
A.  pJeoehromoacnus.  If  is  characterised  by 
forming  thick  white  mycelia  and  producing  a  deep 
brown  pigment,  which  colours  both  the  growth 
itself  and  the  culture  medium.  One  of  the  other 
two  types  has  the  same  cultural  characters  as  the 
potato  scab  organism,  although  it  lias  not  yet  been 
proved  to  be  pathogenic,  whilst  the  third  common 
type,  which  produces  pink  spores,  is  probably  not 
a  distin  t  species.  The  development  of  actino- 
mycetes in  plate  cultivations  was  not   appreciably 

affected  by  the  addition  of  manure  to  the  soil,  but 
the  number  of  colonies  tended  to  increase  the 
longer  crass  was  grown  on  the  soil.  Mixing  dead 
grass  roots  with  the  soil  had  a  similar  stimulating 
influence  upon  the  growth,  but  it  could  not  be 
proved  definitely  that  actinomycetes  played  a  pari 
in  the  decomposition  of  grans  roots  in  the  soil. 

— C.  A.  M. 

Parahydroxybentsoic    acid  from    soil  ;     Isolation    of 

.     E.   II.   Walters.     J.   Amer.   Chem.   Soc., 

1917,  39,  1778—1784. 

In  an  Investigation  of  a  sandy  soil  from  Florida. 
23  kilos,  was  extracted  with  75  litres  of  dilute 
caustic  soda  at  ordinary  temperature  for  24  bra., 


the  extract  acidified  and  Altered,  and  the  filtrate 
extracted  with  ether.  The  ethereal  extract  was 
purified  and  evaporated  on  the  surface  of  wa 
water.  When  the  water  cooled,  a  crystalline 
i  ompound  separated,  w  Inch  was  recrystallised  from 
water  and  distilled  with  steam.  From  the  dis- 
tillate and  residue  crystalline  substances  were 
obtained;  that  from  the  residue  amounted  t  . 
0-5  t-'i  in.  and  proved  to  be  identical  w  ith  p-hydroxy- 
benzoic  acid,  while  that  from  the  distillate  amounted 
to  40  mgrms.  and  was  identified  as  benzoi.-  arid. 

—J.  IT.  I . 

Ammonia  in  the  soil  ami  in  liquid  manure  :  Deter- 
mination   of .     W.     I.     Baragibla    and    o. 

Sihuppli.  Landw.  Versuchs-Stat.,  lt'17.  90, 
123-137.  J.  Chorn.  Soc,  1017,  112,  ii.. 
380—382. 

The  ammonia  present  in  the  soil  may  I stimaled 

as  follows  :  50 — 100  grins,  of  the  soil  is  mixed  with 
5 — 7  grms.  of  magnesia,  and  at,  one-  introdui  .-.1 
into  a  Claisen  (two-nocked)  fractionating  flask 
holding  about  three-quarters  of  a  litre,  together 
with  about  100  e.e.  of  water.  The  flask  is  con- 
nected  with  a  bulbed  tube  passing  tightly  through 
the  stopper  of  a  pump  flask  which  contains  10 — 20 
e.e.  of  A'/5-sulphurio  acid,  and  is  surrounded  by 
ice-water.  The  side-tube  of  the  pump  flask  i- 
connected  with  that  of  a  second,  which  serves  as 
a  safety  flask,  and  is  joined  to  a  water-pump  and 
also  carries  a  manometer.  A  tube,  drawn  out  at 
the  bottom  to  a  capillary  and  connected  above 
with  a  sulphuric  acid  washing  bottle,  passes  almost 
to  the  bottom  of  the  distillation  flask.  The  pres- 
sure is  lowered  to  about  15  mm.  and  the  water-bath 
in  which  the  distillation  flask  is  immersed  is  heated 
to  about  35°  C.  The  distillation  is  continued  until 
the  residue  is  dry.  this  requiring  about  two  hou 
A  slow  current  of  ammonia-free  air  is  then  pa- 
ter a  time  through  the  flask.  The  contents  of  the 
receiver  are  finally  washed  out  into  an  Erlenmeyei 
flask,  boiled  to  expel  carbon  dioxide,  and  when 
cold  titrated  with  .V/10-sodium  hydroxide  in 
presence  of  Congo-red  ;  the  titration  is  carried  on 
until  the  colour  matches  that  given  by  a  mixture 
of  the  same  volume  of  iV/5-sulphuric  acid  a 
used  in  the  test  with  an  equivalent  volume  of 
iV/10-sodium  hydroxide.  Under  the  above  con- 
ditions, not  only  ammonia,  but  also  volatile  amines 
and  other  bases,  may  pass  over,  and  details  are 
given  of  the  separation  of  ammonia  from  the 
distillate  as  magnesium  ammonium  phosphate. 
Direct  titration  of  the  distillate  obtained  as  above 
and  that  from  the  magnesium  ammonium  phos- 
phate, however,  gives  virtually  identical  values. 
so  that  amines  and  volatile  bases  other  than 
ammonia  pass  over  only  in  negligible  quantity. 
The  ammonia  which  passes  over  when  soil  is 
distilled  with  magnesia  seems  to  bo  that  actually 
existing  as  ammonium  salts  in  the  soil,  since 
after  some  time  it  disappears,  having  undergone 
complete  conversion  into  nitrate. 

The  above  method  is  applicable  also  to  liquid 
manure.  50  c.c.  of  the  latter  and  10  grms.  of 
magnesia  being  taken,  and  the  distillate  made  up 
to  a  definite  volume  and  aliquot  portions  used  for 
the  direct  titration  of  the  volatile  basic  nitrogen 
and  for  the  precipitation  of  the  ammonia  as 
magnesium  ammonium  phosphate. 

Manure  treated   tcith    sulphur  and  sulphates; 

mentation    of .     Changes    in    nitrogen    and 

phosphorus    content.     J.    W.    Ames   and    T 
Richmond.     Soil  ScL,   1017,  4,  79—89. 
The   loss   of   dry   substance    from   manure   (horse 
manure  and  fine  straw  litter)  after  fermenting  for 
250    days    was    32-5"0    in    untreated    manure    and 
21-8%  from  manures  treated  with  acid  pbosphl 
(342    grms.    per    30    lb.)    and    calcium    sulphate 
(107  grms.  per  30  lb  ),  whilst,  manure  treated  with 
sulphur  (90  grms.  per  30  lb.)  lost  18%.     Manures 
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treated  with  acid  phosphate  (superphosphate), 
calcium  sulphate,  or  sulphur  lost  3-5%  of  their 
total  nitrogen,  and  untreated  manure  lost  10-5% 
The  water-soluble  and  citrate-soluble  phosphoric 
acid  decreased  in  all  the  samples  of  manure. 
During  fermentation  the  manure  treated  with 
sulphur  increased  in  acidity  whilst  the  untreated 
manure  became  alkaline.  Sulphur,  calcium  sul- 
phate, and  acid  phosphate  were  very  effective  in 
preventing  loss  of  nitrogen  from  urine.  In  about 
5  weeks  untreated  urine  lost  80  %  of  its  total 
nitrogen  ;  that  treated  with  sulphur,  10,%,  with 
calcium  sulphate,  9-7%,  whilst  the  urine  treated 
with  acid  phosphate  lost  only  5%  of  its  nitrogen. 

— W.  P.  s. 


Nitrogen  fixation  ;  Relation  of  green  manures  to  — ■ — . 
H.    L.    Fulmer.     Soil    Sci.,    1917,    4,    1—17. 

Green  manures,  such  as  clover,  wheat,  or  oats, 
when  added  to  soil  favour  the  fixation  of  free 
nitrogen  ;  the  gain  in  nitrogen  content  appears  to 
be  greatest  in  field  soils,  probably  due  to  the 
presence  of  a  greater  number  of  nitrogen-fixing 
organisms.  The  non-legume  tissue  stimulates  the 
fixation  more  than  does  the  legume,  possibly 
because  of  the  nature  of  its  carbohydrate  content. 
The  plants  (non-legume)  giving  the  best  results 
are  the  lowest  in  nitrogen-content. — W.  P.  S. 

Crop  yield  :    Influence  of  the  fineness  oj  division  of 

pulverised    limestone    on    as    uell    as    the 

chemical  and  bacteriological  factors  in  soil- 
fertility.  N.  Kopeloff  Soil  Sci.,  1917,  4, 
10—71. 

An  increase  in  the  fineness  of  division  of  powdered 
limestone,  added  to  soil,  from  20-  to  40-mesh, 
60-  to  SO-mesh,  100-  to  200-mesh,  to  finer  than 
200-mesh  produces  a  proportional  increase  in  the 
yield  and  total  nitrogen  content  of  crimson  clover 
on  several  types  of  soil.  The  finer  the  division 
of  the  limestone  the  more  rapid  is  the  neutralisation 
of  the  soil  acidity  and  the  greater  the  increase  in 
the  activity  of  the  bacteriological  processes  of 
ammonification,  nitrification,  and  nitrogen-fixa- 
tion. In  the  case  of  barley,  buckwheat,  and  rape, 
fine  limestone  without  supplementary  addition  of 
nitrogen  fertilisers,  gives  as  high  a  yield  as  coarse 
limestone  with  an  application  of  000  lb.  of  am- 
monium sulphate  per  acre  ;  200-mesh  limestone 
may  be  regarded  as  being  as  effective  a?  burnt 
lime.— W.  P.  S. 

Soya  beans  ;    Yield  and  nitrogen  content  of as 

influenced  by  lime.  J.  G.  Lipman  and  A.  W. 
Blair.     Soil  Sci.,  1917,  4,  71—77. 

I,i Jung  the  soil  increases  the  yield  of  soya  beans 
and  also  the  nitrogen  content  of  the  beans.  When 
the  crop  is  harvested  as  hay  or  as  dry  stalks,  the 
yield  and  nitrogen  content  are  also  greater  on  limed 
soil.  An  acre  of  limed  soil  yielded  an  average  of 
19-3  bushels  of  beans  containing  G-15%  of  nitrogen, 
whilst  an  acre  of  unlimed  soil  yielded  13*2  bushels 
of  beans  with  5-73%  of  nitrogen.— W.  P.  S. 

Iron :     Use   of in   agriculture.      A.    Monmer 

and  I,.  Kuczvaski.  Arch.  Sci.  phvs.  et  nat. 
Geneva,  1917,'  43,  66—68.  Bull.  Agr.  Intel!., 
1917.  8,  693—694. 

Some  years  ago  the  authors  and  Chodat  found  that 
plant  growth  was  favourably  affected  by  applying 
to  the  soil  a  dilute  solution  of  a  ferric  salt  at  the 
beginning  of  vegetation,  but  application  at  a  later 
stage  had  no  such  effect.  It  is  now  shown  that 
the  iron  present  in  soils  of  normal  composition  is 
in  a  form  very  difficult  to  assimilate,  being  insoluble 
in  water  and  dilute  alkalis  though  slightly  soluble 
in  some  dilute  acids,  e.g.,  1  %  citric  acid.  Certain 
silicious  soils  entirely  lacking  in  lime  contain  a 
considerable  amount  of  water-soluble  iron,  and  in 
such   a  soil  pink  hydrangeas   give   blue   flowers  ; 


but  if  a  small  quantity  of  calcium  carbonate  or 
magnesia  is  mixed  with  the  soil  the  iron  becomes 
insoluble  and  pink  flowers  arc  produced.  When 
a  dilute  solution  of  an  iron  salt  is  filtered  through 
soil  of  normal  composition,  the  iron  is  completely 
precipitated  as  hydroxide  or  carbonate  and  retained 
by  the  superficial  layers  of  soil,  e.g..  by  the  top 
2  (in.  if  the  soil  contains  about  5  %  of  lime.  Hence 
treatment  with  ferric  solutions  does  not  affect 
plants  of  which  the  roots  have  penetrated  some 
distance  into  the  soil.  Potassium  ferrocyanide 
applied  in  the  same  way  to  soils  is  not  rendered 
insoluble,  but  part  of  the  potash  is  retained  by  the 
soil  and  some  oxidation  to  ferricvanide  occurs. 

—J.  H.  L. 


Illuminating  gas  ;    Action  of 


on   plants.     I. 


Action  of  the  gas  mi  the  gcrmi nation  of  spores  and 
seeds.  C.  Wehmer.  Ber.  Deut.  bot.  Ges.,  1917. 
35,  135—154.     J.  Chem.  Soc,  1917,  112,  i.,  507. 

Illuminating  gas  exhibits  no  general  poisonous 
character  towards  plants.  Anaerobic  fungi  grow 
even  in  the  undiluted  gas,  and  cress  seeds  (Lepidium 
sativum)  remain  alive  in  it  for  weeks.  It  retards 
the  growth  of  the  embryo,  but  this  proceeds  un- 
interruptedly if  the  gas  is  diluted  with  about  five 
times  its  volume  of  air  Gas  is  thus  not  an  acute 
plant  poison,  but  if  it  is  passed  for  soxno  time 
through  soil,  the  latter  becomes  incapable  of  per- 
mitting seeds  to  germinate  and  grow  in  it  :  after 
such  soil  has  been  extracted  with  cold  water,  it 
behaves  normally  towards  seeds,  the  injurious 
properties  being  transferred  to  the  water.  The 
principal  constituents  of  coal-gas  to  which  its 
action  on  plants  is  due  are  sulphur  compounds, 
benzene  and  its  homologues,  and,  to  a  less  extent, 
ethylene.  Carbon  monoxide  is  without  effect  on 
plants. 

Patents. 

Peat  for   agricultural   and   horticultural   purposes  ; 

Treating .     A.  Nightingale,  Bedford.     Eng. 

Pat.  108,543.  Aug.  18,  1916.  (Appl.  No.  11,708 
of  1916.) 

Paw  peat,  containing  50 — 70%  of  moisture,  is 
mixed  rapidly  with  20%  by  weight  of  calcium 
oxide  and  the  temperature  of  the  mass  allowed  to 
rise  to  220°  F.  (104°  C).  The  material  is  ready  for 
use  on  cooling.—  W.  P.  F.  P. 

Fertilisers  from  silicates  ;  Process  cf  producing . 

L.  L.  Jackson,  Assignor  to  O.  C.  Horney,  New 
York.  U.S.  Pat,  1.232,553,  July  10,  1917. 
Date  of  appl.,  June  16,  1910. 
Silicates  containing  alkali  metals  and  aluminium 
are  decomposed  by  heating  with  calcium  hydroxide 
and  water  under  pressure.  The  resulting  mixture 
is  filtered  and  the  solution  neutralised  with  acid 
and  evaporated  to  dryness  for  the  recovery  of 
alkali  salts.  The  residue  is  treated,  first  with 
sufficient  acid  to  convert  all  the  calcium  present 
into  a  calcium  salt,  without  dissolving  the  alum- 
inium hydroxide,  and  then  with  sufficient  acid  to 
dissolve  the  latter,  the  two  solutions  being  collected 
separately.  The  final  insoluble  residue  is  mixed 
with  the  dry  alkali  salts  previously  obtained  to 
form  a  fertiliser. — W.  E.  F.  P. 

Dicalcium  phosphate  ;  Process  of  making .     W. 

Glaeser,  Brooklvn,  N.Y.  U.S.  Pat.  1,235,025, 
July  31,  1917.  Date  of  appl.,  .May  1,  1910. 
Phosphate  rock  is  heated  with  hydrochloric  acid 
and  the  solution  treated,  at  about  30°  C,  with 
calcium  hydroxide  to  precipitate  amorphous  di- 
calcium phosphate  (soluble  in  ammonium  citrate) 
which  is  filtered  off  and  dried.— W.  E.  F.  P. 

Fertiliser  composition.  J.  G.  lipman,  New  Bruns- 
wick, N.J.  U.S.  Pat.  1,235,906,  Aug.  7,  HUT. 
Date  of  appl.,  Sept,  6,  1916. 

A  mixture  of  finely  divided  sulphur,  1  ;  bacterially 
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active  materia]  capable  of  promoting  tin-  oxidation 
of  sulphur,  l  :  and  ground  phosphate  rock,    2 — 10 
W.  B.  P.  P. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Clarification ;   Increase  oj  the  coefficient  oj  purity 

caused   by in    the   cum    sugar    factory.     II. 

Pellet.     Intern.  Sugar  J.,  1917,  19,  367— 308. 

Commenting  upon  a  statement  thai  by  merely 
liming  and  heating  raw  cane  juice,  an  increase  of 
2-6  in  the  purity  value  had  been  produced,  ( li< ■ 
author  points  out  thai  the  normal  increase  under 
the  best  possible  conditions  is  about  1-8  .  and 
quite  frequently  is  less.  In  carrying  out  the 
determination,  il  is  important  to  free  the  juice 
from  suspended  matter,  such  as  particles  <>i'  bagasse 
and  fine  clay.  An  error  may  also  be  introduced 
by  delaying  t  he  analysis  of  t  he  sample  represent  ing 
the  unclarifled  juice  until  that  of  the  clarified 
product  is  available,  since  the  former  deteriorates 
\  rapidly,  much  more  so  than  the  latter,  the 
sucrose  being  converted  to  reducing  sugars  by 
invertase  even  in  the  presence  of  preservative 
substances  as  chloroform,  salicylic  acid,  thymol, 
<n'  formaldehyde.  It  has  been  stated  that  be: 
tween  the  juice  entering  and  that  leaving  the 
evaporators  there  occurs  a  loss  of  reducing  sugars, 
investigations  <>n  this  point  carried  out  by 
erligs  in  sugar  factories  in  Java  have  conclu- 
sively proved  this  to  be  untrue,  so  that  in  fact 
there  may  be  an  increase  in  the  syrup,  even  under 
proper  working  conditions. — J.  P.  O. 

Pate  palm  sugar   industry  ;  Some  experiments  on 

the    improvement    oj    the .     H.    B.    Annett. 

Agric.  J.  India,  1917,  12,  412—445. 

In  India  about  10%  of  the  home-grown  sugar  is 
[•induced  from  palms,  mostly  from  the  wild  date 
variety,  Phcenyx  sylvestris,  which  is  the  common 
ir  palm  of  Bengal,  and  from  the  palmyra,  the 
ief  producer  in  Madras.  Experiments  con- 
ducted upon  the  best  method  of  raw  juice  collection 
in  earthenware  pots  showed  that  the  Bengal 
method  of  previously  smoking  the  pots  over  a  fire 
lias  a  distinct  effect  in  preserving  the  juice. 
formalin  has  a  similar  effect,  hut  the  results  are 
very  variable.  The  use  of  pots  coated  inside  with 
lime  is,  however,  by  far  the  most  satisfactory 
procedure,  and  is  strongly  to  be  recommended. 
Metal     buckets,    for   an     undetermined    reason, 

L.'i\e       very       unsatisfactory       results.  Hitherto 

juice  dripping  from  the  trees  during  the  day 
ii  iiuenti  d  to  such  a  degree  as  not  to  lie  worth 
working  up  for  Sugar,  hut  the  author  has  shown 
that  if  the  practice  of  previously  liming  the  pot  be 
followed,  excellent  crystalline  <i>ir  may  be  obtained 
from  this  juice,  and  the  total  yield  per  21  hours 
may  thus  at  the  same  time  be  increased  at  least 
20",,.  l'alm  gur  is  appreciably  darker  than  the 
n.it  ive  product  from  the  cane,  due  to  the  fact  that 
the     juice     being     alkaline,      black     decomposition 

products  of  the  reducing  sugars,  notably  lasvulose, 
are  formed  during  boiling:  but  this  trouble  is 
readily  overcome  by  previously  neutralising  the 
juice,  for  example,  with  citric  acid.  Tests  on 
evaporation  in  native  furnaces  showed  that  a  con- 
siderable economy  of  fuel  may  1 ffected  by  the 

use  of  a  number  of  pans,  for  example,  four,  with 
a  good  underdraught,  in  place  of  the  single  pans 
at  present  employed,     •'.  1'.  O. 

Dextrose;     Determination    of    .     <;.     Freriche 

and  E.  Mannheim.  Arch.  Pharm..  lOlti,  254, 
138—148.  J.  Chem.  .Soc.,  1917,  112,  ii.. 
393—304. 

The  authors  prefer  Hupp  and  l.ehmann's  iodo- 
rnetrie  method  of  estimating  reducing  sugars  to  the 


Fehling-Soxhlet  method,  and  deny  Ruoss's  state- 
ment that  the  iodometric  estimation  of  the  excess 

of  the  cuprie  salt  remaining  alter  Kchliiv.-'s  solution 
has  been  partly  reduced  b>  a  sugar  solution  yields 
untrustworthy    results,    owing    to    the   action   of 

oxidised  sugar  Compounds  on  the  liberated  iodine. 
They  find  that  the  substances  produced  from 
the    sugar    by    the    action    of    the    alkaline    coppei 

solution  have  no  action  on  iodine.  'I  i  •■  table 
published  by  Rupp  and  Lehmann  giving 
number  of  mgrnis.  of  dextrose  corresponding 
with  a  given  consumption  of  a  10-thiosulphate 
has  been  incorrectly  calculated,  and  the  authors 
eive  a  list  of  corrected  values.  Details  are  given 
of  the  application  of  the  method  to  the  determina- 
tion of  dextrose  in  urine. 

d-Galactosc ;    o-Tolylhydrasine,   u   sensitive    reagent 

jor  .      A.    \V.    Van    der    lla-ar.      1!      .    Trav. 

Chim.  Pays-Bas.  1917,  37,  108—110. 

Tin;  formation  of  the  o-tolylhydrazone  is  a  sensi- 
tive test  for  d-galactose,  even  in  tie-  presence  of 
other  monosaccharides.  One  part  of  ri-galactosa 
dissolved  in  oik?  part  of  water  is  heated  on  the 
water-bath  for  half  an  hour  with  one  part  of 
o-tolylhydrazine  dissolved  in  20  parts  of  absolute 
alcohol.  After  24  hours,  the  hydrazone  i^  filtered 
with  the  aid  of  the  pump,  washed  with  alcohol  and 
ether,  and  recrystallised  from  95%  alcohol.  [I 
forms  colourless  shining  needles  which  melt  at 
176°  C.  It  is  practically  insoluble  in  cold  water. 
slightly  soluble  in  cold  alcohol,  more  soluble  in 
hot  water  or  hot  alcohol,  and  easily  soluble  in 
pyridine.  100  nigrms.  of  (/-galactose  can 
detected  in  the  presence  of  a  mixture  ol  50  mgrms. 
each  of  arabinose,  xylose,  rhamnose,  dextro 
mannose.  and  lrcvulose.  since  none  of  these  forms 
an  o-tolylhydrazone. — P.  Sr. 

l-Ardbinose  and  Vxylose  :    Method  oj  oxidation  and 

the  oxidation  products  of in  alkalint  solution* 

with  air  and  with  oupric  hydroxide.     J.  U.  Net'. 
O.  F.  Hedenburg,  and  J.  W.  B.  Glattfleld.     J. 
Amer.  Chem.  Soc,  l!tl7.  39,  1638—1652. 
this  J.,  1908,  31  ;    1910.  1204  ;    1913,  366.) 

By  aerating  50  grms  of  I-arabinose  in  diluto 
potassium  hydroxide  solution  (5  equival 
38° — 11"  ('.,  and  working  up  the  products,  the 
authors  obtained  15-35  grms.  of  formic  acid, 
3-73  grms.  of  calcium  glycollate,  14  12  grms.  of 
/-er\ 'thvonic-y-lai'tone,  and  less  than  1  erm.  each 
of  d-threonic  phenylhydrazide,  quinine-I-glycerata, 
and  calcium  d-glycerate.  /-Xylose  under  similar 
conditions  yielded  1317  guns,  of  formic  acid. 
18-09  grms.  of  l-threonic  phenylhydrazide,  101 
grms.  of  calcium  glycollate.  and' less  than  1  grin. 
each       of       tf-erythronie-- -l.ii  t  one      and       calcil 

J-glycerate.     The  two  pentoses  were  also  oxidised 
in  alkaline  solution,  by  cuprie  hydroxide,  at  100°C, 
and  small  quantities  of  some  of  the  products  w 
isolated. — J.  II.  L. 

Lactose,  maltose,  and  sucrose  :    Action  of  formalde- 

hyde  on  .      A.    lleiduschka    and    II.    Zirkel. 

Arch.   Pharm.,   1910.   254,  456      187.     J.  (hem. 
S»r„  1017,  112,  i..  4  1(5 — 117. 

In  view  of  the  colli  ra  die  (ory  obser  vat  ions  r.»  ord(  d 
in  the  literature  of  the  action  of  formaldehyde  OH 
different  kinds  of  Bugars,  the  authors  have  ex- 
amined the  substances  obtained  from  loimalde- 
hyde  and  lactose,  maltose,  or  su?roso  in  aqueous 
solution.  Formaldehyde  and  the  bioses  yield 
products  the  compositions  of  which  vary  with 
the  relative  proportions  of  the  sugar  and  formal- 
dehyde used  in  the  preparation,  and  any  one  product 
does  not  differ  in  essential  chemical  charoefcerist 
from  any  other  product  or  from  its  components. 
The  products  therefore  are  not  to  be  regarded 
definite  chemical  compounds.  Products  con- 
taining  up  to   39%   of  formaldehyde   have   beem 
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prepared  ;  from  products  containing  a  higher 
percentage  paraformaldehyde  separates.  Pro- 
ducts containing  a  high  percentage  of  formaldehyde 
yield  products  containing  a  lower  percentage  by 
evaporating  their  aqueous  solution  in  a  vacuum. 
The  capacity  to  take  up  formaldehyde  is  different 
in  the  three  bioses.  being  greatest  in  sucrose  and 
least  in  maltose.  The  formaldehyde  in  the  products 
can  be  estimated  by  the  sulphite  method  and  the 
sugar  polarimetrically,  the  sum  of  the  two  per- 
centages   being    100. 

Following  the  directions  of  Oppermann  and 
(Joehde  (Eng.  Pat.  6053  of  1897;  this  J.,  1898, 
203)  and  of  Rosenberg  (Eng.  Pat.  2682  of  1906  ; 
this  J.,  1906,  1067)  the  authors  have  been  unable 
to  obtain  from  lactose  and  formaldehyde  sub- 
stances having  the  compositions  recorded  by  these 
investigators.  The  products  lose  all  their  formal- 
dehyde at  190°  C.  and  leave  pure  lactose.  The 
products  are  soluble  in  alcohol.  This  is  note- 
worthy since  lactose  is  practically  insoluble  in  this 
solvent.  The  authors  now  find,  however,  that 
lactose  is  more  soluble  in  alcohol  containing 
formaldehyde  than  in  alcohol  alone,  and  that  the 
products  mentioned  above  are  more  soluble  in 
alcohol  the  greater  is  their  formaldehyde  content  ; 
from  such  solutions  lactose  is  deposited  almost 
quantitatively  as  the  formaldehyde  progressively 
reacts  with  the  solvent. 

Other  properties  of  sugar  and  formaldehyde 
solutions,  such  as  the  density  and  the  viscosity, 
have  been  examined,  and  the  authors  pre  of 
opinion  that  the  products  obtained  from  formal- 
dehyde and  a  biose  are  solid  solutions  of  formalde- 
hyde in  the  sugar.  The  sugar  takes  up  relatively 
more  formaldehyde  from  dilute  solutions  of 
formaldehyde  than  from  concentrated  solutions. 

Honey;    Biological  examination  of .     J.  Gada- 

mer  and  K.  Laske.     Arch.  Pharm.,   1916.   254, 
306 — 345.  J.  Chem.  Soc.  1917,  112,  ii.,  395—397, 

One  of  the  most  difficult  tasks  of  the  food  analyst 
is  to  prove  the  genuineness  of  bee-honey  by 
chemical  analysis,  especially  since  solutions  of 
very  pure  invert-sugar  with  or  without  raffinose, 
which  can  be  used  to  adulterate  natural  honey 
or  to  prepare  artificial  horny,  have  become  easily 
obtainable.  Fiehe's  reaction,  which  detects  hydr- 
oxymethylfurfural  in  commercial  invert-sugar, 
is  not  conclusive,  and  methods  based  on  the 
estimation  of  the  nitrogen  and  albumin  in  natural 
honey  are  easily  evaded.  I^neer  has  shown  that 
the  honey  albumin  is  quite  independent  of  the 
plant  visited  by  the  bee,  and  the  authors  investi- 
gated the  precipitin  method  of  testing  honey. 
Suitable  anti-sera  (0-2 — 0-5  c.c),  the  preparation 
of  which  is  described  in  detail,  were  mixed  with 
1  c.c.  of  1 — 10  °0  honey  solutions,  of  10  %  artificial 
honey  solution,  of  10  °„  starch  syrup  solution, 
!eo  0-5  c.c.  of  normal  dog  serum  was  mixed  with 
j  1  c.c.  of  10%  honey  solution  ;  each  mixture,  after 
i he  addition  of  one  drop  of  toluene,  was  vigorously 
shaken  and  kept  at  37 c  C.  for  five  hours,  the  tubes 
A"ie  centrifuged  (1500  rev.  per  minute)  for  five 
minutes,  and  the  volume  of  the  precipitate  (if 
any)  read  off  in  mm.  It  was  found  that:  (1) 
Preservation  of  the  liquid  during  the  time  of  the 
'■xperiment  is  unnecessary.  The  presence  of 
toluene  causes  the  formation  of  emulsions  and 
renders  a  quantitative  separation  of  the  pre- 
cipitate by  centrifuging  impossible.  In  the  absence 
•  >f  toluene,  quantitative  results  are  obtained, 
f  —  >  An  absolute  constancy  in  the  activity  of  the 
precipitating  serum  cannot  be  claimed.  Different 
mti-sera  give  approximately  equal  amounts  of 
precipitate,  and  the  variations  are  not  so  great 
is  to  render  the  method  inapplicable  for  quantita- 
tive  purposes.  (3)  With  a  given  anti-serum,  the 
imounts  of  precipitate  obtained  from  2%  ar>d  1  % 
iolutions  of  a  honey  are  by  no  means  comparable  ; 


therefore,  in  examining  a  honey  by  the  biological 
method,  only  the  values  obtained  with  a  10" 
solution  should  be  utilised.  (4)  The  amount  oi 
precipitate  obtained  from  a  given  honey  and 
the  same  anti-serum  is  the  same  during  the 'period 
of  one  year.  A  specimen  of  genuine  honey  which 
had  been  kept  for  eleven  years  gave,  however, 
only  a  very  small  precipitate.  The  authors  are 
of  opinion  that  the  precipitin  reaction  has  a  real 
quantitative  value.  All  honeys  which  fail  to  give 
a  precipitate  with  honey  albumin  anti-serum  are 
to  lie  regarded  as  not  genuine  bee-honeys.  If  a 
precipitate  is  obtained  and  its  amount  corn  sponds 
with  that  obtained  from  the  control  honey,  I 
honey  under  examination  is  genuine.  If  the 
amount  of  the  precipitate  is  smaller  than  that 
given  by  the  control,  the  honey  under  examination 
is  either  genuine  honey  which  has  been  heated  or 
honey  which  has  been  adulterated. 

Formation    of    starch-like    substances    by    moulds 
Wehmer.     See  XVIII. 

Patent. 
[Sugar]  cane  juice  ;  Process  for  clarification  oj 


D.   B.    Rogan.    New    Orleans.    La.      U.S.    Pat. 
L,233,919,  July  17,  1917.  Date  of  appl..  Sep 
1916. 

Excess  of  lime  is  added  to  the  juice,  which  is 
afterwards  aerated,  slightly  acidified  with  sulphur 
dioxide  or  carbon  dioxide,  and  again  limed,  this 
time  almost  to  neutrality,  all  of  these  operations 
being  conducted  at  a  temperature  not  higher  than 
40°  C.  Finally,  the  treated  juice  is  heated  almost 
to  100  3C— J.  P.  O. 


XVIII.— FERMENTATION    INDUSTRIES. 

Proteoclastic  enzymes  of  yeast  and  their  relationship 
to  autolysis.      K.  G.  Dernbv.     Biochem.   Zeits 
1917,  81,  109—208.   J.  Chem.  Soc,  1917.   112,  i" 
500—501. 

The  author  has  succeeded  in  demonstrating  the 
presence  in  yeast  of  three  proteoclastic  enzymes, 
which  are  analogous  to,  but  differ  in  certain  par- 
ticulars from,  the  proteoclastic  enzymes  of  the 
animal  organism.  These  enzymes  are  :  I.  Yeast 
pepsin,  which  can  degrade  genuine  proteins  to 
peptones  (but  not  further).  Its  optimal  action  is 
in  a  medium  of  pn  =4 — 4-5,-whereas  animal  pepsin 
acts    best   in    a   medium    of   j)S  =  l-5    (Sorensen). 

II.  A  yeast  tryptase,  which  does  not  act  on  the* 
proteins  of  yeast,  but  can  degrade  certain  proteins, 
such  as  acid  albumin,  gelatin,  caseinogen,  into 
peptides  and  amino-acids.  Its  optimal  action  is 
in  a  medium  of  jiH  =7,  as  compared  with  that  of 
7>h=8     which     is    optimal    for    animal     trvptase. 

III.  A  yeast  ereptase,  which  readily  degrades 
peptones  and  polypeptides  into  amino-acids  and 
has  an  optimal  action  in  a  medium  of  ph=7"8. 
which  is  very  nearly  the  same  as  that  of  animal 
ereptase.  It  differs,  however,  from  the  latter 
in  that  its  action  is  not  markedly  inhibited  by 
neutral  salts,  whereas  that  of  the  animal  ereptase 
is.  A  concentration  of  0-5-V-salt  solution  has 
little  action  on  yeast  ereptase,  whereas  the  animal 
ereptase  is  inhibited  by  a  concentration  of  0  02.V. 
The  individual  ions  have  apparently  little  action, 
as  they  act  more  or  less  alike,  the  diminution  of 
the  action  of  the  enzyme  being  controlled  by  the 
salt  molecules  as  a  whole.  The  autolysis  of  yeast 
is  due  to  the  successive  action  of  the  various 
enzymes,  and  the  maximal  action  takes  place  in  a 
medium  of  pa —6-0.  Beamidases  play  only  a 
subordinate  rdle  in  the  autolysis.  The  method 
of  investigation  employed  by  the  author  con- 
sisted in  following  the  course  of  degradation  of 
yeast  and  other  products  in  media  with  varying 
hydrogen-ion  concentrations,  both  in  the  presence 
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and  absence  of  buffer  solutions.  In  the  absence  of 
such  solutions,  the  hydrion  concentration  cha  og;  id 
during  the  course  of  the  enzyme  ai  I  ion.  1  lie  duel 
indication  as  to  the  presence  of  various  enzymes 
was  afforded  in  this  case  by  estimating  (lie  total 
nitrogen,  amino-peptide,  and  protem  nitrogen 
in  solutions  of  the  autolysis  mixture  after  varying 
intervals  of  autolysis.  When  no  buffer  mixture 
was  present,  the  total  nitrogen  and  ammo-nitrogen 
continually  increased,  especially  towards  the  end. 
whereas  the  peptide  nitrogen  flrsl  increased  and 
(hen  diminished,  and  the  protein  nitrogen  first 
diminished  slightly  and  then  increased  slightly. 
The  )>h  changed  during  tbe  reaction  irom  «>  "  to 
6-8  The  results  indicate  that  at  the  commence- 
ment the  pepsin  was  chiefly  active,  whereas 
towards  the  end,  in  the  more  alkabne  medium, 

the  erepsin  was  most  active.  The  detailed  action 
of    the    various    enzymes    was    also    investigated. 

the  enzymes  being  isolated   by  extracting  them 

from  Veast  plasmolvsed  by  chloroform  in  presence 
of  calcium  carbonate  and  submitting  the  extracts 
to  dialysis  against  diminished  pressure  by  a  method 
recently  described  by  Sorensen. 

Emulsin-lVce  enzymes  separable  from   Vie   cells   of 

bottom   yeast;    Presence  oj and   the  absence 

of    myrosin    in    Berlin    top    and    bottom      yeast. 

C    Neuberg  and   E.   Farber.      Biochem.   '/cits., 

1916,  78,  264 — 272.     J.  Chem.  Soc,  1917,  112, 

i.,  501. 

The  maceration  juice  of  bottom  yeast  contains  all 

three  enzymes  which  act  on  amygdalin  (amygda- 

lase,  prunase,  and  oxynitrilase).     /9-({hieosides  are 

also  hydrolysed  by  the  maceration  juice  of  Munich 

bottom   veast.      The   myrosin   enzyme    has    been 

found  neither  in  top  nor  bottom  yeasts  (free  yeast 

and    maceration    juice    of    dried    cells)    of    Berlin, 

and  is  also  not  present  in  dried  Munich  bottom 

yeast. 

Lactic  acid,  acetic  acid,  and  acetone  ;    Use  of  sucrose- 
inverting  bacteria  for  the  man ufaciurc  of .     O. 

Me/.zadroli.     Boll.  Assoc.  Ind.  Zucch.  e  Alcool, 
Bologna,      1917,      9,     112-145.     Bull.     Agric. 
Intell.,  1917,  8,  787—789. 
In  experiments  at  the  R.  Stazione  de  Bieticoltura, 
Rovigo,   on   the   direct    production   of   lactic   acid 
from   beet -juice,    certain    bacteria   capable    of  in- 
verting    sucrose     before     subjecting     it    to     lactic 
fermentation   have    been   isolated    from   sour   milk 
and    beet-iuice.     They    are    termed    provisionally 
Bacilli     saccaro-invertenli,    and    subdivided     into 
inverting  lactic  bacilli    (B.   invertenti  lattici),   and 
inverting     acetic     bacilli     {B.     inoertenti^acetici). 
Pure  cultures  of  the  former,   grown  in  sterilised 
beet-juice  containing  10%  of  sucrose,  at  36° — 38° 
C,   yield  per    100  parts  of  sucrose  :—  60 — 80  parts 
of  lactic   acid,  10 — 20  parts  of   acetic   acid.    1 — 7 
parts  of  alcohol,  and  traces  of  acetone  and  higher 
alcohols.     The    other    sub-class,    inverting    acetic 
bacilli,  produce  a  more  rapid  fermentation,  with 
copious    evolution   of    gas   consisting    of    carbon 
dioxide.  h\drogen,  and  small  amounts  of  methane; 
yields  Of   li'     -50  parts  of  acetic  acid,  10—20  parts 
bf  lactic  acid,   10 — 20  parts  of  alcohol,  and  1 — 2 
parts  of  acetone  have  been  obtained  per  100  parts 
of    SUCIOSe,    and    it  appears    probable    that    acetic 
acid  may  soon  be  profitably  produced  directly  from 
sugar.     None,    of  the    organisms    studied   formed 
sufficient  amounts  of  acetone  to  warrant  industrial 
application,  tor   this  purpose:    lactic  acid  can   be 
oxidised  bv  hvdrogen  peroxide  to  acetic  acid,  and 
from  the  "latter   acetone  can  be  produced  more 
easily  and  at  less  cost  than  directly. — J.  H.  L. 

Starch-like    sulistanccs  ;      Formation     oj 


can  produce  in  the  culture  medium,  from  glycerol 
and  m&nnitol,  a  substance  giving  the  blue  iodine 
reaction.  It  can  also  produce  such  a  substance 
in  fairly  high  concentrations  from  the  following 
organic  acids  (the  reaction  being  the  most,  intense 
in  the  first-named  acids)  when  they  are  used  as 
the  source  of  carbon  in  the  medium:  tartaric, 
citric,  malic,  sue.  inic.  and  oxalic  acids.  The 
substance  producing  the  iodine  reaction  tends  to 
disappear  after  a  certain  interval. 


-     by 
moulds.     F.  Boas.     Biochem.  Zeds.,    1917.    81, 
80—86.     J.  Chem.  Soc,   1917,   112,  i.,  503. 
Is  the  presence  of  mineral  acids,  Aspergillus  niger 


Vinegar;      Changes    undergone     by    cider    dur 
fermentation,    prolonged    storage,    and    conversion 

',,,/,, in  rotating  generators.     B.  G.  llartman 

and  L.  M.  Tolman.  '  J.  Ind.  Eng.  Chem.,  1917, 
9,759—762. 

Tirr.  juice  was  expressed  from  New  York  apples  as 
omnionU  used  for  tbe  manufacture  of  vinegar, 
the  yield  being  about  170  galls,  per  ton.  It  was 
allowed  to  ferment  spontaneously,  and  yielded 
a  wash  containing  70%  (by  vol.)  of  alcohol.  The 
as  erage  composition  of  tbe  resulting  vinegar  was  : — 
Total  solids.  124;  alcohol  (by  vol.),  0-25;  ash, 
0-32  ;  acetic,  acid,  6-57  %.  The  loss  of  acid  dunug 
acetification  was  17%.  and  there  was  a  further 
loss  of  1%  during  clarification  and  storing  of  the 
vinegar.  The  glycerin  (0-23%)  remained  fairly 
constant  throughout  the  process.  During  ferment  - 
ation  of  the  juice  a  largo  part  of  the  malic  acid 
(0-72"  ,)  was  destroyed  to  form  lactic  acid,  whilst 
the  remainder  was  almost  entirely  oxidised  during 
acetification.  The  fixed  acid  in  the  finished 
vinegar  was  mainlv  lactic  acid  (0  07%).  The 
phosphoric  acid  (as*  PaOs)  showed  only  a  slight 
decrease  during  the  fermentation,  but  fell  by 
about  12  %  in  the  acetification.  Pentosans,  or 
their  equivalent,  increased  by  about  100  %  during 
acetification  (to  008%).  The  vinegar  confaiued 
traces  of  acetates  and  of  formic  acid. — C.  A.  M. 

Oxidation  and  reduction  ;    Biochemical  phenomena 

of     simultaneous     .     Abelous     and     Aloy. 

Comptes  rend.,  1917,  165,  270—272. 

B<icn  has  shown  that   milk  contains  an  enzyme 
capable  of  reducing  alkali   nitrate  to  nitrite,  hut 
only  when  a  substance  capable  of  acting  as  a  ro- 
enzvine  is  present.     According  to  Bach,  such  co- 
enzymes   are    aldehydes    or    substances    yielding 
aldehvdes  on  oxidation  (see  this   J.,   1911,  917). 
These  aldehvdes  decomposo  water  and  are  the 
selves    oxidised,     while    the    liberated    hydro 
reduces    nitrates    or    similar    substances    pre- 
The  authors  have  found  that  many  other  substaa 
besides   aldehvdes    may    act    as   co-enzyme,    e.g.. 
amines,    heterocyclic    compounds,    terpenes,   anfl 
manganese     salts.     In    one     experiment,    s°dn"" 
fluoride,   sodium   chlorate,   and  salicylic   aldehyde 
were   added   to    milk    which    was   then   heated  at 
fiOT.  for  1  hr.outof  contact  with  air,  and  afterward- 
incubated  at  40"  C.     The  chlorate   was  gradual 
reduced  to  chloride  and   the  aldehyde  oxidised  to 
acid.     Exothermic     reactions     also     make     enOD- 
thermic    reactions    possible.      For    instance th 
precipitate  obtained  from  apple  juice  by  adcuttt 
of  alcohol  was  dissolved  in  dilute  sodium  carbonat 
and    filtered.     The   filtrate   was   divided   into  t 
parts  :    to  both   were  added  potassium  chlorate, 
salicylic  aldehvde,  and  sodium  fluoride,  while  ro 
one   was   added   starch    and   amylase     and  to i» 
other,  starch  and  boiled  amylase.      After  -  1  hours 
incubation   in  absence  of  nir.   it  was   found  1** 
there  was  a  large  reduction  of  chlorate  to  chloride 
and  a  formation  of  salicylic  acid  m  the  i solutfon 
containin-  the  unhealed  amylase,  while  there  ww 
no  change  in  the  other  solvit  ion.     Probnblv  ,     t 
living  bodv,  reactions  of  this  character  take  pi.j' 
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Pancreas ;     Composition    and   digestive    activity    of 

different  fractions  of  the  — .    R.  A.  Nelson  and 

.T."  II.  Long.  J.  Amcr.  Chem.  Soc,  1917,  39, 
1766—1778. 

Finely  minced  pancreas  can  he  separated  into 
three  layers  in  a  centrifuge.  The  top  layer  con- 
tains fat,  the  middle  layer  is  a  liquid  containing 
solids  in  suspension,  and  the  bottom  layer  is  a 
solid,  mostly  protein.  The  liquid  layer  yields  a 
( lear  filtrate,  containing  phosphates  and  protein. 
The  amylolytic  activity  resided  in  the  middle  layer, 
which  was  very  active  in  the  case  of  hog  pancreas 
and  only  slightly  so  in  the  case  of  pancreas  from 
the  ox  and  sheep.  The  tryptic  activity  of  the 
layers  was  determined  by  the  amount  of  amino- 
aeid  produced  from  fibrin.  All  the  layers  showed 
tryptic  digestion  in  the  different  pancreases,  the 
top  and  bottom  layers  being  especially  active. 
The  lipolytic  activity  was  determined  upon  an 
olive  oil  emulsion,  the  free  fatty  acid  formed  being 
titrated  after  £,  1,  and  2  hr.  periods.  Hog 
pancreas  surpassed  ox  and  sheep  pancreases  ; 
the  middle  layer  was  nearly  inactive  in  each  case. 
The  esterase  activity  was  determined  on  a  satur- 
ated solution  of  ethyl  butyrate.  The  results  wore 
on  the  same  lines  as  those  for  lipase  ;  but  in  the 
hog  pancreas  the  lipase  was  more  active  than  the 
esterase,  while  in  pancreas  from  the  ox  and  sheep 
the  esterase  was  the  more  active.  This  indicates 
that  different  enzymes  are  involved. — J.  H.  J. 

Alcohol  as  a  source  of  power.     Rone.     See  IIa. 

Siviilarity  between  lactic  organisms  and  streptococci 
from  the  point  of  new  of  the  action  of  antiseptics. 
Cardot,    See  XIXb. 

Detection  of  methyl  alcohol  by  catalytic  dehydro- 
genalion.     IMannich  and  Geilmann.     See  XX. 

Patent. 

Distillation  ;   Apparatus  for  continuous .    E.  A. 

Chenard,  Cognac,  France.  Eng.  Pat.  102,966, 
Dec.  20,  1916.  (Appl.  No.  18,270  of  1916.) 
Under  Int.  C'onv.,  Dec.  24,  1915. 

See  Fr.  Pat.  480.55S  of  1915  ;    this  J.,  1917,  157. 


XIXA.— FOODS. 

Milk;    Analysis  of .     E.  Ackennann.     Ann. 

Chini.   Analyt.,   1917,   22,   152— 15S. 

To  distinguish  between  watered  milk  and  abnormal 
milk,  the  author  proposes  to  determine  the  per- 
centage of  lactose  in  the  sample  and  to  deduct 
this  quantity  from  the  percentage  of  non-fatty 
solids  of  the  sample.  In  the  case  of  normal  milk 
the  result  obtained  is  always  above  4.  If  the  milk 
is  abnormal,  due  to  unhealthy  condition  of  the 
cows,  the  result  will  still  be  above  4.  but  the 
quantity  of  lactose  will  be  low.  Addition  of 
water  decreases  all  the  results  correspondingly. 
Further  work,  however,  is  required  belore  trie 
usefulness  of  the  method  can  be  definitely  estab- 
lished. The  quantity  of  lactose  may  be  cal- 
culated from  the  refraction  of  the  milk  serum 
and  tables  ate  given  for  this  purpose. — W.  P.  S. 

Fruits  ;    Acid  content  of -.    W.  D.  Bigelow  and 

P.  B.   Dunbar.      J.   Ind.   Eng.   Chem..    1917,    9, 

762-767. 

The  acidity  of  plmns,  apples,  and  cherries  appears 
to  be  due  entirely  to  malic  acid,  which  is  present 
only  in  the  free  condition.  Currants  always  con- 
tain citric  acid,  and,  in  some  cases,  also  malic  acid, 
whilst  gooseberries  contain  a  large  proportion  of 
malic  acid,  and  also  give  strong  reactions  for 
citric  acid.     In  some  varieties  of  pear  the  acidity  is 


entirely  due  to  malic  acid,  whilst  in  others  citric 
acid  predominates,  and  only  traces  of  malic  acid 
are  present.  In  the  cranberry  and  red  raspberry, 
citric  acid  is  probably  the  principal  acid,  whilst 
the  pomegranate  contains  only  citric  acid,  and  the 
quince,  peach,  and  banana  contain  malic  acid 
and  no  citric  acid. — C.  A.  M. 

I    Food-colouring  substances  ;   Separation  and  identifi- 
cation of .     W.  E.  Mathewson.     U.S.  Dept. 

Agric.  Bull.  No.  418,  Feb.  15,  1917.     56  pages. 

The   scheme    of    analysis    of    dyestuffs    described 
includes   130  chemical  individuals  in  use  or  sug- 
I    gested  for  use  in  food  products,   with  the  eight 
permitted  colours  of  the  U.S.   Dept.  Agric,   viz.. 
Amaranth,    Ponceau    ?.R,    Erythrosin,    Orange    I, 
Naphthol  Yellow  S„  Tartrazin,  Light  Green"  S.F. 
I    yellowish,      and      Indigodisulphonic      acid.      The 
I    method  of  separation  is  based  on  the  employment 
of  immiscible  solvents.     For  details  of  the  separa- 
tion and   identification  of  the   colouring   matters 
the  tables  in  the  original  must  be  consulted. 

— F.  W.  A. 

j    Yield  and  nitrogen  content  of  soya  beans  as  influenced 
by  lime.     Lipman  and  Blair.     See  XVI. 

Biological    examination    of   honey.     Gadamer   and 
Laske.     See  XVII. 

Biochemical   phenomena   of  simultaneous  oxidation 
and  reduction.     Abelous  and  Aloy.     See  XVIII. 

Patents. 

Food  ;    Process  and  apparatus  for  sterilising  and 

preserving    .     E.     C.     R.     Marks,     London. 

From  Anchor  Cap  and  Closure  Corporation, 
New  York.  Eng.  Pat.  108,146,  Apr.  26,  1916. 
(Appl.  No.  8214  of  1917.) 

The  food  is  packed  into  containers  and  the  air  is 
then  exhausted  from  the  containers  before  the 
lat  ter  are  sealed.  The  containers  and  their  con- 
tents are  next  subjected  to  a  sterilising  temperature 
while  an  excess  pressure  is  maintained  on  the 
exterior  of  the  containers.  This  excess  pressure 
may  also  be  maintained  while  the  containers  are 
cooling. — W.  P.  S. 


Milk  ;    Dried 


and  method  for  producing  the 


same.  C.  H.  Campbell,  Assignor  to  Borden's 
Condensed  Milk  Co.,  New  York.  U.S.  Pat. 
1,233,446,  July  17,  1917.  Date  of  appl.,  Dec. 
21,  1915. 

Milk  is  concentrated  to  about  one  sixth  of  its 
original  volume,  then  mixed  with  water  in  quantity 
equal  to  about  one  half  of  the  volume  of  the 
original  milk,  and  the  mixture  is  stirred,  aerated, 
and  dried.  The  product  consists  of  a  mass  of 
mutually  coherent  milk  solids  with  concavities 
filled  with  the  aerating  gas. — W.  P.  S. 

Jelly-making  product  and  process  for  producing 
same.  R.  Douglas,  Rochester,  N.Y.  U.S.  Pat. 
1 ,235,666,  Aug.  7,  1917.  Date  of  appl.,  Apr.  12, 
1915. 

See  Eng.  Pat.  6497  of  1915  ;    this  J.,  1916,  614. 


K. 


Extracts ;     Device    for    preparation    of   — 

Oiebhardt,  Berlin.   U.S.  Pat.   1,235,791,  Aug.    7, 
1917.     Dato  of  appl.,  Oct.  27,  1913. 

See  Eng.  Pat.  2013  of  1913;    this  J.,  1913,  1148. 

Dri/ing  apparatus  for  wattle  bark,  maize,  or  other 
like  commodity.     Eng.   Pat.    108,132.     See  I. 
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XIXb.— WATER  PURIFICATION;  SANITATION. 

Culture     media     employed     in     the     bacteriological 
examination  of  water ;   Stud.-  —   ■     TV. 

Xcutrtil-n  tl  lactose  peptont  media.     E.  M.  CI 
and   0.    M.   Sherwood.     J.   Amer.   Chem.   Soc., 
1017.   39,  1755—1788.     (See  this  J.,  1915,  730, 
<J18.   iocs.) 

Tiie  influence  of  the  constitution  of  the  culture 
medium  upon  the  reaction  produced  by  the  growth 
o  /.'.  coli  therein  was  investigated.  The  medium 
-  placet!  iii  a  fermentation  tube  consisting  of  an 
upright  tube  closed  at  the  top  a"  id  beat  round 
at.  the  bottom  and  enlarged  into  a  wide  bulb.     A 

-.  th  of  B.  coli  in  this  apparatus  produces  gas 
..in!  a  change  of  colour  in  the  tube  to  a  fluorescent 
yellow,  tin-  colour  in  the  bulb  remaining  red.  It 
was  found  that  the  concentration  of  "neutral 
red"  which  gave  the  most  derided  colour  change 
was  0008 — 001%.     The  peptone  could  be  varied 

i2  to  5%  without  effect  on  the  colour  change. 
The  most  satisfactory  acidity  was  -  L%.  The 
presence  of  ammonium  and  calcium  chlorides 
retarded  the  colour  change,  potassium  and  mag- 
nesium sulphates  accelerated  it,  and  potassium 
and  sodium  chlorides  gave  uniform  results  in  1% 
concentrations.  The  amount  of  lactose  should  be 
between  0-4  and  1-0%.  The  change  ol  •  ••lour  was 
found  to  arise  not  from  the  production  of  ammonia 
but  from  simple  reduction,  as  the  yellow  compound 

lily  changed  to  red  again  in  presence  of  air. 
The  yellow  compound  was  found  to  he  identical 
with  that  produced  by  the  action  of  reducing 
agents  on  "  neutral  red,"  namely,  diniethyldiamino- 
methylhydrophenazine.  Waters  contaminated 
\\  ith  the  faxes  of  farm  animals  gave  the  change  in 
t  his  medium  characteristic  of  B.  coli.  The-  authors 
prefer  this  medium  to  the  lactose  bile  medium. 

—J.  H.  J. 

X Urate      in      sewage  ;       Determination     of  - 


<l  I  11 IV  tit  '•**  M  tt'jt     ,  i"  ic  I  tit  i  i  itf  i  '  ■  ■  n  ktj      --        —  l)y 

means  of  o-tolidine.     E.   B.   Phelps  and   a.   L. 
Shoub.     J.  Ind.  Eng.  Chem..  1917,  9,  767 — 770. 

Twenty-five  c.c.  of  the  sample  is  boiled  for 
about  half  a  minute  with  0-5  c.c.  of  a  solution  of 
sodium  hydroxide  and  sodium  chloride  (5  grms. 
XaOH  and  1-5  grms.  NaCl  in  1011  cc),  and  the 
liquid  cooled  and  made  up  to  its  original  volume 
or  weight.  Of  the  supernatant  liquid  above  the 
lpitatc  ,1  iron  or  manganese,  from  1  to  10  c.c. 
cording  to  the  proportion  of  nitrate  present) 
i-  evaporated  and  the-  residue  mixed  with  0-2  c.c. 
of  a  solution  of  u- (  gnn.  of  o-tolidine  in  100  c.c. 
of  .V  1  hydrochloric  acid,  and  then  treated  with 
n-.">  c.c.  of  strom;  sulphuric-  a.  id.  which  is  poured 
down  the  side  of  the-  vessel  so  that  the  liquids  do 
not  mix.  After  5  mins.  the  sides  of  tlie  basin  are 
moisteied  with  the  liquid,  and.  after  another  half 
min.  the  liquid  is  diluted  with  about  5  c.c.  of 
water,  transferred  to  a  colorimetric  tube,  and 
made  up  to  10  c.c..  and  the  colour  compared 
within  5  mins.  with  those  given  by  standard 
nitrate  solutions  under  the  same  conditions. 
Permanent  standards  may  be  prepared  by  diluting 
V  lo  potassium  bichromate  solution  to  match 
solutions  containing  from  o  :>  to  10-5  parts  of  nitric 
nitrogen  per  million  after  treatment  with  the 
reagent. — C.  A.  M. 

Lactic     organisms     and     streptocot  similarity 

between  ■ from  the  point  of  view  of  the  a 

eptics.  C.  and  11.  Cardot.  Comptes 
rend.,  1917,  165,  272—275. 
Experiments  were  made  as  to  the?  antiseptic- 
action  of  increasing  amounts  of  phenol  and 
sodium  fluoride  upon  cultures  of  streptococci  and 
lactic-    organisms.     Results    showed  call 

amounts  of  phenol  had  a  slightly  stimulating  effect 
on  both  the  cultures,  as  compared  with  cultures 
of  the  isame  orgaiustns  without  the  addition  of  the 


antiseptic.  Small  amounts  of  sodium  fluoride 
had  no  such  effect.  To  produce  a  reduction  in 
growth  of  50%  as  compared  with  untreated 
cultures,  0-3  grin,  of  phenol  per  litre-  was  required1 
for  strepto, nc-i  i  and  OS  grm.  for  lactic-  organisms, 
while  0-13  grm.  of  6odium  fluoride  per  litre  was 
required  for  streptococci  and  0-2  grm.  for  lactic 
organisms.     Streptococci  are  thus  more  sensitive 

tec  these  two  antiseptics  than  are  lactic  organisms. 
When  the  results  are  plotted,  it  is  seen  that  the 
curves  showing  the  action  of  the  two  antiseptics 
.He  qajte  different .  The  curve  for  sodium  fluoride 
is  of  a  hyperbolic  nature,  and  is  the  same  for  Vioth- 
organisms.  The  carve  for  phenol  is  S-shaped, 
and  is  also  almost  the  same-  far  both  organisms. 
From  these-  results  it  is  concluded  that  a  rule 
established  by  experiments  on  a  non-pathogenic 
organism  will  apply  also  to  pathogenic  organisms. 

—J.  H.  J. 

Patent. 

Extraction   of  fats,    onn  I    the    like   front 

organic  refuse.     Eng.  Pat.   107,992.     >.     \\K_ 


XX.— ORGANIC    PRODUCTS;     MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Methyl       derivatives       of .     C. 

Manaich.     Arch  Pharm..    1910.    254,'  :i10— 3<53. 
J.  Chem.  Soc,   1917,    112,  L,   473—475. 

According  t<>  the  constitution  of  morphine  pro- 
posed by  Knorr  and  Pschorr,  the  alkaloid  functions; 
as  a  tertiary  base,  as  a  phenol,  and  as  a  secondary 
alcohol.  Theoretically,  therefore-,  one  trimethyl. 
three  dimethyl,  and  three  monometh\  1  derivatives! 
should  be  capable  ol  existence.  Four  of  these  are 
already  known  and  the  remaining  three  am 
now       described.       Methylcodeine,  ..loride, 

Cj0H2,O3XCl,    colourless  crystals,    m.pt.    l'"s   i   . 
loses   methyl  chloride   by   heating   under   2 
pressure  and  yields  morphine  OO-dimethyl 
Cl7H,7OX(OCHj)..  prismatic-  or  tabular  ci 
m.pt.    140  —141   '('.     This    method   of   d-methyl- 
ating   quaternary   bases  is  not  applicable  to  any 
other    morphine    derivative.     A    second    n 
of    preparing    the    same    dimethyl    etheT    is    the 
following.     Morphine   oxide    or    codeine    oxide   is 
shaken  with  a  large  excess  of  .Y/l -sodium  hydroxide 
and    methyl    sulphate    at    0°  C,    the    solution    is 
faintly  acidified  with  hydrochloric  acid  and  treated 
with  concentrated  aqueous  potassium  iodici. 
the   crystalline   substance   obtained,   m.pt.   about 
L'.'>:;    ('.    (doubtless    the-    h\driodide    of    men 
oxide  dimethyl  ether),   is  heated  at  aboul    80    0L 
with  sulphurous  acid  and  a  little  sodium  bisulphite, 
and  the  solution  is  made  alkaline  and  extracted 
with      ether,      whereby     morphine      (M)-diniethyl 
ether,    identical    with    that    mentioned    above.    is 
obtained.  .Morphine     methoxvmethvl.       ether. 

e,7H,7OX(OH  KO.CHj.OCH.,),    colourless 
m.pt.  94" — 90'  C.  obtained    by    treating 
pension  of  the   sodium  derivative  of  morphine  in 
cold     chloroform    with     chloromethyi    ether.      is 
insoluble   in   alkali   hydroxides,    does   not    trive   a 
coloration     with     fe-rrie-     chloride,     but     inst 
develops  a  violet   coloration  (the  morphine-foBS*' 
aldehyele    reaction)    with    concentrated    sulphuric 
acid.  "  It   is    stable    towards   alkalis,    lent    is    con- 
verted  by   dilute  acids  into  morphine,  formalde« 
hyde,    and    methyl    alcohol.      Heterocod.-in.-    (the 
monometh>l   ether   of   morphine   methylated    at 
-  ondary  alcoholic-  group)  is  obtained  by  the 
follow  ing  method.   Morphine  methoxyineth}  I  ether 
is  gently  warmed  with  hydrogen  peroxide,  and  the 
resulting    syrup,    which    doubtless    contains    an 
amino-oxide,  is  treated  with  V   1 -sodium  hydroxids 
and   methyl   sulphate  at    0    ('..   and  the  resulting 
solution    is    acidified    with    dilute    sulphuric    add 
and  treated  with  concentrated  aqueous  pole 
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iodide  solution  ;  the  precipitate  is  collected  and 
warmed  with  sulphurous  acid  for  two  days, 
whereby  heterocodeine,  HO.C„H17ON(OCH3). 
crystals,  m.  pt.  242°  C,  is  obtained,  which  is 
isolated  as  the  hydrochloride,  prisms  containing 
2H20.  m.  pt.  102°  C.  Heterocodeine  is  soluble 
in  alkali  hydroxides,  develops  a  blue  coloration 
with  ferric  chloride  and  a  reddish-violet  coloration 
with  formaldehyde  and  sulphuric  acid,  and  is 
shown  to  be  a  true  derivative  of  morphine,  not  of 
iso-  or  ^/-codeine,  by  its  conversion  by  diazo- 
methane  into  morphine  OO-dimethyl  ether. 

Cantharidin.  W.  Rudolph.  Arch.  Pharm.,  1910. 
254,  423—456.  J.  Chem.  Soc,  1917.  112,  i., 
468—469. 

The  facts  that  the  substance  C10H„Oi.  canthari- 
dide.  obtained  by  Anderlini  in  1893  by  reducing 
cantharidin  by  sodium  and  ethyl  alcohol,  is  a  neutral 
substance  exhibiting  the  properties  of  a  very  stable 
lactone,  and  is  not  identical  with  the  product 
•obtained  by  the  reduction  of  the  "  dibromide  " 
of  cantharidin,  serve,  in  the  author's  opinion,  to 
eliminate  the  second  of  Gadamer's  three  formulae, 
i.e.,  the  one  given  in  a  previous  abstract  (this  J., 
1911.  1112).  Further,  the  failure  of  the  "  di- 
bromide "  of  cantharidin  to  yield  a  dimethyl  ester 
is  attributed  to  steric  hindrance,  and  on  this 
account,  of  Gadamer's  remaining  two  formulae  for 
cantharidin,  the  preference  is  given  to  the  following 
one  : — 

CH„.CH C(CH3).CO 

I     "       >0  >0 

CH2.CH C(CHa).CO 

This  preference  is  supported  by  the  fact  that 
cantharene,  prepared  by  boiling  the  "  dibromide  " 
of  cantharidin  with  25  %  aqueous  •  potassium 
hydroxide  in  an  atmosphere  of  hydrogen,  has  a 
smaller  exaltation  of  the  molecular  refraction  than 
the  values  previously  recorded. 

Chrysarobin ;      Commercial    .     II.     R.    Eder, 

Arch.  Pharm.,  1916,  254,  1—33.     J.  Chem.  Soc, 
1917.  112,  i.,  464 — 466.     (Compare  this  J.,  1915. 

681.) 

In  order  to  stabilise  its  reactive  constituents, 
■chrysarobin  (obtained  from  the  same  consignment 
as  that  used  in  the  oxidation  experiments,  lee.  cit.) 
was  first  acetylated  or  benzoylated,  and  the  reaction 
products  were  then  separated  and  purified,  and  the 
various  constituents  isolated. 

As  the  results  of  these  experiments  and  of  those 
previously  recorded  (loc.  cit),  the  following  con- 
stituents of  chrysarobin  have  been  definitely 
identified  :  chrysophanic  acid  anthranol.  emodin- 
anthranol  monomethyl  ether,  emodin  inonomcthyl 
ether,  dehydroemodinanthranol  monomethyl  ether, 
and  emodin  (or  emodinanthranol).  The  author 
has  been  unable  to  detect  in  his  sample  of 
chrysarobin  Jowett  and  Potter's  dichrysarobin 
methyl  ether,  dichrysarobin,  and  the  substance 
C17H,40,  (Chem.  Soc.  Trans.,  1902.  81,  1577), 
Hesse's  chrvsarobol  and  chrysophanic  acid  anthran- 
ol  methyl  ether  (this  J.,  1912,  357  ;  1917,  234), 
and  Tutin  and  Clewer's  chrysophanic  acid  and 
ararobinol  (this  J.,  1912,  253;  1913,  1126);  in 
other  respects  his  results  show  an  extensive  agree- 
ment with  those  of  the  last-mentioned  authors, 
which  were  attained  by  quite  different  methods. 

American    and    oriental    storax  ;     Comparison     of 

.     S.   Jordan.     J.   lnd.   Eng.   Chem.,    1917, 

9,  770—771. 

•Commercial  storax  is-  usually  derived  from  the 
"  Liquidambar  "  tree  {Liquidambar  orientate)  of 
Asia  Minor.  The  samples  examined  had  the 
following  characters  : — Volatile  matter,  20-35  to 
27-64  ;  ash,  0-2S  to  4-48  ;  insoluble  in  ether,  216  to 
to  7  12  ;  insoluble  in  alcohol,  3-25  to  7-98;  cinnamene, 


25-89  to  5490  ;  resin  esters,  1-00  to  24-24  : 
resin  acids.  2  63  to  53-35;  free  cinnamic  acid, 
1-87  to  S-14%  ;  a<-id  value,  42-2  to  100-4;  and 
saponif.  value,  1330  to  106-2.  The  liquid  or  semi- 
liquid  balsam  from  Liquidambar  stiiracif.ua  is 
known  in  U.S.A.  as  "  sweet  gum."  A  sample  had 
the  following  characters  : — Volatile  matter.  22-37  : 
ash,  0-32  ;  insoluble  in  ether,  5-24  ;  insoluble  in 
alcohol,  6-64  ;  cinnamene,  22-86  ;  resin  esters. 
3.4-76;  resin  acids.  211  ;  free  cinnamic  acid,  12  03  ; 
total  cinnamic  acid,  28-02%;  acid  value.  68-7; 
and  saponif.  value,  131-6.  The  experiments  showed 
that  "  sweet  gum  "  is  a  satisfactory  substitute  for 
commercial  storax,  that  it  contains  more  cinnamic 
acid,  and  has  a  superior  odour  to  that  of  the 
imported  article.  The  Southern  part  of  the 
United  States  would  be  able  to  supply  all  the- 
U.S.  requirements  for  storax. — C.  A.  _\I. 

Gitanidine  ;    Formation   of from   thiourea   and 

from  ci/anamide.  E.  Schmidt.  Arch.  Pharm.,  1916. 
254,  626 — 632.    J.  Chem.  Soc,  1917,  112,  i.,  449. 

The  author  finds  that,  contrary  to  the  old  state- 
ment of  Hofmann,  dieyanodiamide  is  not  the  only 
product  obtained  when  thiourea  in  aqueous  or 
aqueous-alcoholic  ammonia  solution  is  treated 
with  yellow  mercuric  oxide  for  24  hours  at  the 
ordinary  temperature,  guanidine  also  being  pro- 
duced, although  not  in  large  quantities.  Cyan- 
amide  is  first  formed,  which  then  mainly  poly- 
merises to  dieyanodiamide,  but  also  reacts  with 
ammonia  to  some  extent  to  form  guanidine. 
The  same  two  changes  occur  when  a  solution  of 
cyanamide,  prepared  by  very  faintly  acidifying 
a  solution  of  sodium  cyanamide  with  98%  formi-- 
acid,  is  treated  with  mercuric  oxide  and  aqueous 
ammonia  as  above,  but  the  quantity  of  guanidine 
formed  is  somewhat  larger  and  becomes  con- 
siderably greater  when  the  reaction  is  effected 
in  a  sealed  tube  at  100°  C. 

Arsenic  compounds  {p-benzarsinic  acid)  and  amino- 

acids  and  h  inker  alcohols  ;  Esters  of  aromatic — . 

E.  Sieburu.'  Arch.  Pharm..  1916.  254,  224—245. 
J.  Chem.  Soc,  1912,  112,  i.,  486 — 487. 

p-BENZARSlNE  oxide  (ji-earboxyphenylarsine  oxide) 
C02H-C9H.iAsO,  an  amorphous  powder  which  is 
extremely  soluble  in  ether,  is  obtained  by  acidifying 
a  solution  of  p-benzarsine  iodide  in  aqueou- 
sodium  carbonate.  When  boiled  with  water,  it  is 
converted  into  p-benzarsenious  acid,  colourless 
needles,  insoluble  in  ether.  The  oxide,  which  is 
at  least  ten  times  more  poisonous  than  the  hydrate. 
can  be  kept  for  at  least  eight  days  in  a  moderately 
concentrated  aqueous  solution  of  sodium  hydroxide 
or  carbonate  at  0°  C.  without  any  appreciable 
diminution  of  its  toxicity.  Phenylarsine-p-carb- 
oxylic  acid,  C02H-C(,H.,-A.sH2,  colourless  prisms. 
rn.pt.  79° — 80 °  C.,  is  prepared  by  reducing  a 
methyl -alcoholic  solution  of  p-benzarsinic  acid 
with  hydrochloric  acid  (sp.  gr.  1-19)  and  zinc 
dust,  the  product  being  removed  by  distillation 
with  steam.  In  the  moist  state  it  is  very  sensitive 
to  atmospheric  oxygen,  immediately  becoming 
yellow  and  changing  apparently  to  p-arsenobenzoi  ■ 
acid. 

In  connection  with  the  discussion  (this  J..  1M6> 
753)  of  the  action  in  the  organism  of  preparations 
containing  arsenic  the  fact  that  p-arsenobenaoic 
acid  injected  into  the  animal  organism  is  eliminated 
partly  in  the  form  of  benzoylglycine-p-arsini.- 
(hippuro-arsinic)  acid  is  important  as  showing  that 
arsenic  compounds  are  capable  of  reacting  in  the 
organism  under  certain  conditions  with  the 
degradation  products  of  the  albumin  molecule. 
The  author  has  now  prepared  and  examined  a 
number  of  such  compounds  of  amino-acids  and 
aromatic  arsenic  compounds.  p-Benzarsujfc  acid 
is  produced  almost  quant itativdv  by  beating 
p-tolylarsinic    acid   with   nitric   acid    (sp.    gr.    1-Z) 
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for  three  hours  at  170c  C.  in  a  sealed  vessel.  The 
p-tolylarsinic  acid  is  conveniently  prepared  by  the 

interaction  of  diazotiscd  p-toluidine  and  sodium 
arseuite  in  alkaline  solution.  p-Benzarsinic  acid  is 
converted    bv    a     modification    of     l-'oiirneau    and 

Oechslin's  method  tVv.  Pat.  441,215;  this  J., 
1912,  M4)  into  p-dicbloroareinobenzoyl  chloride, 
which  reacts  with  amino-acida  [alanine,  phenyl- 
alanine, tyrosine,  leucine,  aspartic  arid,  glutamic 
add,  and  pentaniethylenediamine)  in  the  presence 
of  aqueous  sodium  bicarbonate  (sodium  hydroxide 
in  the  case  of  tyrosine)  to  form,  after  acidification 
of  the  resulting  solution-;,  the  arsine  oxide  of 
the  benzoyl  derivative  of  the  amino-acid.    These 

arsine  oxides  are  amorphous,  white  powders, 
which  do  not  exhibit  sharp  melting  points,  are 
easily  soluble  in  methyl  or  ethyl  alcohol  and  in 
alkali  hydroxides,  carbonates,  or  bicaxbonates, 
and  do  not  dissolve  in  dilute  hydrochloric  acid  ; 
the  oxygen  of  the  AsO-group  cannot  he  replaced 
by   halogens  or  sulphur.     They  are  oxidised  to 

tlie  corresponding  arsinic  acids  by  careful  treat- 
ment with  hydrogen  peroxide  in  alkaline  solution, 
and  are  reduced  by  sodium  amalgam  to  arseno- 
compounds  of  the  type 

As,(C,H«CO  XII  <  IIH-codl),. 
The    latt.i     are    amorphous,    yellow    substances 
without    definite  melting  points,   but  the  arsinic 
acids  are  crystalline. 

p-Bichloroarsenobenzoyl  chloride  reacts  easily 
and  smoothly  with  the  higher  alcohols.  The 
reaction  is  effected  in  benzene  solution  in  the 
presence  of  pyridine  at  the  ordinary  tempera- 
ture, and  finally  on  the  water-bath.  Myricyl 
alcohol  yields  myricyl  benzoate  /i-arsine  oxide. 
C,oHe,-0-CO-C,H4-AsO,  which  in  acetone  solution 
is  oxidised  to  the  arsinic  acid.  0,,H,7OsAs, 
pointed  leaflets,  by  hydrogen  peroxide,  and  is 
reduced  to  the  arseno-compound.  C,  ,11  ,.0O,As2. 
yellow  powder,  by  phosphorous  acid.  Cholesterol 
yields  cholesteryl  benzoate  p-arsino  oxide, 
C34H(80,A.s.  colourless  powder;  the  arsinic  acid, 
0,«H50O.As,      forms     pointed      needles,      and     the 

arseno-compound,  C,aHM04As„  is  a  yellow  powder. 
The  arsinic  acid  does  not  give  Windaus's  digitonin 
reaction; 

p-SulpTwrnethylaminovhenylarsinic  acid.  I.    Abelin. 

Biochem.  Zeits.,  1910,  "78,  191—190.  J.  Chem. 

Soc,  1917,  112,  i.,  487—488. 

/i-SrLPHOMETHVLAMIN<irUKN :  v  i.aksin  ir  acid. 

S()1ll.('llJ.Xll.('tlI4.AsO(OH)2,  an  N-substituted 
derivative  of  atoxyl,  is  prepared  by  treating  the 
sodium  salt  of  p-aminophenylarsinir  acid  with 
formaldehyde  sodium  bisulphite  in  concentrated 
solution  and  precipitating  from  this  mixture  the 
free  acid  with  hydrochloric  acid.  The  free  acid 
forms  needles  which  decompose  at  148°  ('.  The 
substance  is  much  less  toxic  than  atoxyl,  and  its 
action  on  trypanosomes  is  apparently  much 
weaker. 

Sozoiodbl-mercury  preparations;    Simple  method  of 

estimating    mercury     in .        A.     Herrmann. 

Arch,   l'harm.,    1916,   254,  498—500.     J.  Chem. 
Soc    1917,   112,  ii.,  :*99. 

Tun  mercury  in  Hydrargyrum  eozoiodolicum  (mer- 
curic    salt     of     di-iodophenol-p-sulphonic     acid. 

C»HtI*<aQ~>Hg)  is  readily  estimated  as  follows. 
The  preparation,  0-3  grm..  is  shaken  with  about 
10  c.c.  of  water  in  a  200-grm,  glass-stoppered 
bottle,  treated  with  2  grms.  of  potassium  iodide. 
and,  after  the  liberated  mercuric  iodide  has  dis- 
SOlved,  treated  with  HI  C.C  of  officinal  alkali  hydr- 
oxide solut  ion.  A  mixture  of  3cc.  of  formaldebj  de 
solution  and  about  10  >-.c.  of  water  is  added,  and 
the  bottle  is  genth  shaken  for  about  one  minute. 
\ller  acidifying  With  25  C.C  Of  dilute  acetic  acid, 
25  cc.  of   .V    llt-iodine  solution  is  added,  and  the 


excess  of  the  iodine  is  titrated  with  -V  10-thio- 
sulphate  alter  all  the  mercury  has  been  dissolved 
(1    c.c.   of    .Y    10-iodine      nilllio:!   grin,   of   mercury 

0031225  grm.  of  the  mercuric  salt). 

'Ph.'  mercury  in  anogen  (the  mercurous  Bait, 
OHg-CgHjIj-SOtHg)  is  estimated  by  treating 
0-5  grin,  with  2  guns,  of  potassium  iodide  and 
25  e.e.  of  .V,  10-iodine,  shaking  the  mixture  for 
one  to  three  minutes,  and  titrating  the  excess  of 
iodine  with  A'  LO-thioSUlphate  and  starch  solution 
(1  c.c.  of  \  10-iodine  U(i2<Hlt>  grm.  of  mercury 
=  0041250  grm.  of  the  mercurous  salt  ). 

Acetylsalicylic  acid  and  sodium  salicylate ;    Deter- 
mination of in  powders.    R.  Miller.    Amer. 

.1.  l'harm.,  1917,  89,  847—348. 
A<  KTYi.sAi.icYi.ir  acid  and  sodium  salicylate  are 
determined  in  mixtures  of  the  two  by  the  following 
method:— A  finely  powdered  weighed  sample  is 
mixed  with  an  equal  bulk  of  clean  sand  and 
extracted  Hi  times  with  a  small  quantity  of  ether. 
The  combined  filtered  extract  is  evaporated  to 
dryness  and  the  residue  weighed.  The  residue  of 
acetylsalicylic  acid  should  give  a  yellow  coloration, 
becoming  gradually  deeper  with  concentrated 
nitric  acid,  an  immediate  purple  coloration  with 
Froehdc's  reagent,  and  a  faint  red  coloration  after 
one  or  two  minutes  with  formaldehyde  and 
sulphuric  acid,  but  no  coloration  with  selenioui 
sulphuric  acid,  or  with  concentrated  caustic  soda. 
Sodium  salicylate  is  determined  in  the  residue 
from  the  ether  extraction,  to  which  the  tilter  pa] 
is  added,  by  moistening  it  with  dilute  sulphurii 
acid,  extracting  ten  tines  with  small  quantities 
of  ether,  evaporating  the  tillered  extract  to  dry- 
ness, and  weighing  the  residue  of  salicylic  acid. 
It  is  identified  by  the  ferric  chloride  test,  and  by- 
giving'  the  characteristic  wintergreen  odour  OB 
beating  with  several  drops  of  methyl  alcohol  and 
concentrated  sulphuric   acid. — F.  Sp. 

[Organic]  acids  ;    Identification  of .     ///•     B. 

Lyons  and  E.  E.  Reid.     J.  Amer.  Chem.  S,. ... 

1»17,  39,  1727—1750. 
In  continuation  of  previous  work  (this  J..   1917, 
2:tii  and  568),   the  authors  have  studied  did 
methods    for    the    prep? ration    of    p-nitrobenzyl 
bromide.     The  best  method  was  found  to  bi 
suggested   by   Wachendorf,  as  follows:    p-J 
toluen  5  is  heated  in  a  sealed  tube  for  several  hours 
at   125° — 130°  C.   with   the  calculated  amount  of 
bromine.     The    product    is    treated    with    alcohol 
from    which    it    should    crystallise    readily,    giving 
nearly    white    crystals    melting    at    99°    ('.      With 
careful    working   a    50— on",,    yield    is    obtained. 
Kurt  her  work  has  been  done  in  preparing  ;■  i 
benzvl     esters     and     studying     their     prop* 
Satisfactory  n  suits  have  been  obtained  with  many 
monobasic,  dibasic,  and  polybasic  ."rids,  hut  it  was 
found  thai  sulphonic  acids  do  not   yjeld  esters  ol 
t  bis  t  ype.      Esterification  has  been  tried  as  a  means 
of   separating  and   identifying  mixtures  of  acids, 
and  has  proved  successful  in  man}  cases. — L.  A.  <  , 

Ethyleneglycol;    Preparation  of .  B.T.Brooks 

and   I    Humphrey.      J.  fnd.  Eng.  Chem.,  1917, 

9,  75(1      751. 
A   CHEAP  method  of  preparing  ethyleneglycol  is 

to    heat    a    mixture    of    ethylene    chloride,    sodium 

Eormati  .  and  methyl  alcohol  in  an  autoclave.      ^" 

excess  of  6  mols.  or  more  of  methyl  alcohol  i 

to  in<  cease  the  proportion  of  gly<  ol  formed  by  the 

alcoholysis  of  the  glycol  formate  : — 

CH.01   +2HdoNa^CH.O,CB   +2Na01       (U 

cirri  I  II."  '  ll 

CH,0,CH+2CH  OH:*OHtOH    +2HCO,0H,    (2> 

CH,0,CH+        J  » IH.OH 

The  maximum  yield   is  obtained   by  heating  the 
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mixture  for  about  7  hours  at  165°  to  170°  C.  the 
pressure  varying  at  that  temperature  from  240  lb. 
to  290  lb.  per  sq.  in.,  and  remaining  at  about  50  lb. 
(owing  to  decomposition  of  sodium  formate) 
after  cooling  the  autoclave.  After  cooling,  the 
methyl  alcohol  solution  is  separated  from  the 
crystalline  salt  and  sodium  formate  mixture,  the 
latter  washed  with  cold  methyl  alcohol,  and  the 
combined  alcoholic  solution  distilled.  A  small 
amount  (S  to  10%  of  the  weight  of  dichloride  used) 
consists  of  glycol  diformate  (b.  pt.  174°  C). 

— C.  A  M. 

Methyl    alcohol  ;     Detection    of    ■ by    catalytic 

dehydrogenation.  C.  Mannii  h  and  W.  Geilmann. 
Arch.  Pharm.,  1910,  254,  50 — 64.  J.  Chem. 
Soc.,  1917,  112,  ii.,  392—393. 

The  method  consists  in  passing  the  vapour  of  the 
liquid  under  examination  over  pumice  impregnated 
with  reduced  copper  at  280°  — 300°  C.  The 
course  of  the  decomposition  has  been  already 
described  (this  J.,  1910,  943).  The  formaldehyde 
produced  is  detected  by  the  violet  coloration  it 
develops  with  morphine  and  concentrated  sul- 
phuric acid.  The  apparatus  is  figured  and 
described.  An  aqueous  solution  containing  01% 
of  methyl  alcohol  gives  a  distillate  which  develops 
the  coloration  very  faintly  after  one  hour  and 
faintly  after  twenty-four  hours.  The  method  is 
very  effective  in  detecting  methyl  alcohol  in  blood 
or  urine,  0  01  grm.  of  the  alcohol  in  100  c.c.  of 
blood  or  urine  giving  a  positive  result  ;  the  liquid 
must  first  be  carefully  fractionated  to  concentrate 
the  methyl  alcohol,  and  the  fraction  containing 
the  latter  must  be  boiled  for  some  time  with 
freshly  ignited  animal  charcoal  before  being  passed 
over  the  catalyst,  although  even  with  these  pre- 
cautions the  catalyst  is  slowly  poisoned.  In  order 
to  detect  methyl  alcohol  in  the  presence  of  ethyl 
alcohol,  the  mixture,  diluted  if  necessary  so  that 
it  contains  about  50  %  of  water,  is  passed  over  the 
catalyst,  the  distillate  is  heated  in  a  vacuum  to 
remove  the  acetaldehyde,  and  the  residual  solution 
is  tested  for  formaldehyde  as  above.  If  the 
original  mixture  contains  less  than  1  %  of  methyl 
alcohol,  the  diluted  solution  should  be  repeatedly 
fractionated  before  the  test  is  applied  to  the 
fraction  in  which  the  methyl  alcohol  has  been 
concentrated.  One-half  per  cent,  of  methyl 
alcohol  in  brandy  can  lie  detected  by  this  method. 

Aluminium  salts ;  Astringent  action  of  — — , 
especially  of  the  formate.  A.  Loewy  and  R. 
Wolffenstein.  Biochem.  Zeits.,  1916,  78,97 — 111. 
J.  Chem.  Soc,  1917,  112,  i.,  497. 

Experiments  are  described  which  indicate  the 
advantages  of  the  use  of  the  formate  of  aluminium 
as  compared  with  the  acetate.  The  former  pre- 
paration is  less  irritant.  It  is  best  employed  in 
solution  which  contains  some  sodium  sulphate. 
Such  a  solution  readily  precipitates  proteins  and 
also  produces  contraction  ot  the  blood  vessels. 

Action  of  formaldehyde  on  lactose,  maltose,  and 
sucrose.     Lteiduschka  and  Zirkel.     See  XVII. 

Use  of  sucrose-inverting  bacteria  for  the  manufacture 
of  lactic  acid,  acetic  acid,  and  acetone.  Mezza- 
droli.     .s'ctXVIli. 


Patent. 
Amyl  compounds.     Process  of  purifying 


.     H- 

Essex  and  I.  \V.  Humphrey,  Assignors  to  Gulf 
Refilling  Co.,  Pittsburgh,  Pa.  U.S.  Pat. 
1,233.333,  July  17,  1917.  Date  of  appl.,  Jan. 
25,  1917. 

Amyl  derivatives  made  from  petroleum  aro 
purified  by  heating  with  sodium  or  other  alkali 
metal. — B.  V.  H. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Determination    of    fcrricyanides    by    titration    with 
'permanganate.     De  Coquet.     See  VII. 

Patents. 

Photography.  [Sensitive  paper  for  negatives.] 
E.  B.  La  Bougerv,  Paris.  Eng.  Pat.  108,193, 
July  26,  1916.     (Appl.  No.  10,572  of  1916.) 

A  translucent  paper  base  is  prepared  from  a 
pure  rag  paper  by  chemical  treatment  to  remove 
impurities,  calendering  three  times  under  a  heavy 
pressure,  heating  to  about  80°  C,  and  calendering 
at  a  lower  pressure  at  18°  C.  This  base  is  coated 
with  an  emulsion  prepared  by  adding  a  solution 
of  potassium  bromide  10  grms.,  ammonium 
broniide  20  grms.,  cadmium  iodide  0-5  grm.,  and 
potassium  iodide  0-5  grm.,  in  distilled  water 
250  c.c,  to  a  gelatin  solution  to  which  has  been 
added  55  grms.  of  silver  nitrate  in  250  c.c  of  dis- 
tilled water,  with  sufficient  ammonia  to  dissolve 
the  precipitate  first  formed.  The  sensitive  paper 
thus  produced  may  be  used  instead  of  glass  plates 
or  celluloid  films  for  the  production  of  negatives. 

— B.  V.  S. 

Silver  from  weak  photographic  cmulsioyis  ;    Process 

for  recovery  of .     F.  F.  Renwiek.  Brentwood, 

and  B.  V.  Storr,  Assignors  to  Ilford.  Ltd., 
llford.  U.S.  Pats.  1.234,390  and  1,234.391, 
July  24,  1917.     Date  of  appl.,  Oct.  17,  1916. 

See  Eng.  Pats.  102,168  and  16,708  of  1915  ;  this 
J.,   1917,    47. 


XXII.— EXPLOSIVES  ;   MATCHES. 

Trinitrotoluene  ;     Inspection  and    testing    of    

K.   K.  Stevens.     J.  Ind.   Eng.  Chem.,   1917,     9, 
801—803. 

The  bulk  of  T.N.T.  made  in  U.S.A.  has,  until 
recently,  been  shipped  in  the  crude  condition,  the 
refined  (i.e.,  recrystallised)  grade  only  being  made 
by  about  three  plants.  Quantities  of  about  2200 
lb.  are  made  at  each  operation  or  "  run."  The 
specifications  usually  require  the  product  to  be 
packed  in  cases  or  kegs  of  60  to  100  lb.  capacity, 
lined  with  oiled  paper,  and  stating  the  shipment, 
"  run,"  and  case.  Sampling  : — Samples  should 
represent  amounts  of  about  4000  lb.,  and  for  con- 
venience a  composite  sample  representing  two 
"  runs  "  may  be  taken.  The  samples  are  taken 
from  different  parts  of  the  case,  mixed,  and  put 
into  three  1  lb.  bottles,  for  the  buyer,  seller,  and 
referee  respectively,  the  last  being  sealed  by  the 
buyer's  inspector.  Testing — Colour  :  Crude 
T.N.T.  should  be  light  yellow  and  the  refined 
product  cream-coloured,  and  not  darken  appreci- 
ably after  heating  for  2  hours  at  100°  C.  Fineness  : 
For  crude  T.N.T.,  90%  shall  pass  through  a  10- 
mesh  sieve ;  for  refined  T.N.T.  99%  shall  pass; 
through  a  12-mesh  sieve  ;  and  for  "  exploders  " 
all  shall  pass  through  a  30-mesh  sieve. 
The  crude  product  may  frequently  contain 
from  7  to  8%  of  lumps'  larger  than  specified. 
Moisture  shall  not  exceed  010%  for  either 
grade  (some  specifications  allow  0-15%), 
and  shall  be  determined  by  drying  2  grms.  for  'J  I 
hours  over  sulphuric  acid.  Acidity:  The  acidity, 
which  should  be  nil,  is  determined  by  shaking 
10  grms.  of  the  melted  sample  with  100  C.C.  of 
boiling  water,  <  ooling  the  mixture,  pouring  off 
the  aqueous  extract,  and  repeating  the  extraction 
with  a  fresh  50  c.c  of  boiling  water.     The  united 
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[S.pt.  29.  1917. 


I  \i  i  a.t  is  titrated  with  -V/20  caustic  alkali  solution, 
with  phenolphthalein  as  indicator.  One  specifica- 
tion allows  0'03%  of  acidity  as  sulphuric  acid. 
Insoluble  matter  must  not  exceed  0-15%.  it  is 
determined  by  boiling  10  grms.  with  150  c.c.  of 
95°    alcohol,  collecting  the  insoluble  matter  on  a 

i b  crucible,  washing  it    with  nol    more  than 

150  c.c.  of  the  solvent,  and  drying  it  tor  an  hour 
at  95  C.  In  some  specifications  benzene  is  given 
as  the  solvent,  and  limits  of  0-1%  are  allowed  for 
refined,  015%  for  medium,  and  0^2%  for  crude 
products.  Ash  is  determined  by  slowly  igniting 
1  grm.  in  a  platinum  crucihle.  It  should  not 
cx.ccd  0-1  ".,  in  nude,  or  005%  in  refined  T.X.T. 
Nitrogen:    Crude   T.X.T.   must    contain    not    less 

than  18 "0  of   nitrogen   determined   l>y   t he   Dumas 

combustion  method,  the  minimum  for  refined 
T.X.T.  being  i>-  Di  >henylamine  teat:  (.'rude 

T.X.T.  must  contain  no  products  which  give 
the  nitric  acid  reaction  with  diphenylajmne    and 

sulphuric  acid.       A  pale  hlue  colour  is    not    decisive 

evidence  of  nitrates ;  it  must,  be  deep  blue. 
Melting  point:  Crude  T.X.T.  should  melt  at 
75*5*  C  or  higher:  medium  T.X.T.  at  79-5"  to 
81-5  C. ;  and  refined  T.X.T.  at  so  to  si'C. 
dificaUm  paint:  Prom  200  to  250  grms.  of 
T.N.T.  is  heated  below  90*  C.  in  a  dry  500  c.c. 
porcelain    dish     15     cm.    in    diameter.      After    the 

sample  lias  melted  the  heat  is  withdrawn  and  the 
liquid  is  stirred  with  the  thermometer  until  it 
begins  to  crystallise  and  the  temperature  rises  to 
its  highest  point.  Stability  teste; — These  are  not 
usually  required  for  the  crude  material,  but  some 
specifications  require  it  for  the  refined  product. 
About  :i  grms.  of  the  substance  is  placed  in  a  8  in. 
test  tub.'  in  which  is  suspended  a  strip  of  potassium 
iodide  starch  paper,  on  a  glass  book  which  passes 
through  the  stopper.  The  tube  is  heated  for  15 
to  30  mins.  at  li.V  ('.  according  to  the  specification. 
No  blue  colour  should  develop. — C.  A.  M. 

TrinitropkenylTnefhylhitntmine  ttclryl)  and  tetra- 
nitroaniline.  C.  P.  Van  Duin.  Iiec.  Trav. 
Chim.  Pays-Bas,  1917,  37,  111—117. 

Tin:  bee]  method  for  the  preparation  of  tetryl  is 
as  follows: — 100  grms.  of  dini.-thylaniiine  is 
dissolved  in  1  kilo,  of  concent  rated  sulphuric  acid. 
keeping  the  temperature  below  25  C.  The  solu- 
tion is  run.  drop  by  drop,  during  -  hours,  into 
500  C.C.  Ol  nitric  acid  (sp.  gr.  1-10)  previously 
heated  to  lit  C.  and  maintained  between  :>S  and 
12  C.  The  product  is  kept  at  40  \2  C.  for 
:;  boms,  then  heated  slowly  to  50  C.  feat  half  an 
hour,  and  finally  to  55  C.  for  2  hours.  Xext 
day  the  tetryl  is  filtered  off,  washed  with  water 
to  remove  acid,  and  finally  wifli  alcohol.  Yield. 
215- grms.,  nearly  white,  melting  at  127  c.  After 
rystallisation  from  benzene,  it  melts  at  130  C. 
and  solidifies  at  128 -7  c.  It  still  contains  traces 
of  sulphuric  acid  which  can  l><-  removed  by  boiling 
it  with  water,  but  prolonged  boiling  causes  appre- 
ciable decomposition  with  formation  of  picric  acid. 
(With  B.  t'.  II.  van  Lennep.)  Tetranitroaniline 
■  -t  prepared  by  dissolving  ^t;  grms.  of  aniline 
in  "on  c.c.  ol  concentrated  sulphuric  acid,  cooling 

to  5  C,  and  adding  a  solution  of  10  c.c.  of 
nitric  acid  (sp.  gr.  1-19)  in  SO  c.c  of  concentrated 
sulphuric  acid.  The  mixture  is  kept  in  the  cooling 
medium  for  2  hours,  after  which  117  grms.  of  dry 
potassium  nitrate  is  added,  the  temperature  being 
k.-f it  below  60  c.  The  mass  is  allowed  to  stand 
tor  a  day.  is  then  heated  to  60  C.  for  \\  boms. 
and  again  left  for  a  day.  The  tetranitroaniline  is 
then  altered  off,  washed  with  60%  sulphuric  acid 
and  then  with  water.  Yield,  ->'•  grms.,  melting  at 
■jut    C.  (corr.).     From  25  grms.  of  »»-nitroaniline, 

30  grms.  Of  tetranitroaniline  is  obtained.  It  is 
best    recrystallised    from    gi  tic    acid.     If 

acetone  is  used,  it  must  l"-  quite  free  from  water  ; 
otherwise     the     tetranitroaniline     is     completely 


converted  into  2.4.8-trinitro-3-aminophenol.  Tetra- 
nitroaniline  begins  to  decompose  after  two  months 
with  formation  of  nitrous  a.  id.— F.  Sp. 

Patents. 

Blasting  charges  and  cartridges.     W.  Weber,  Hay- 
ingen,  Germany.    Eng.  Pat.  15,065,  Oct.  25,  1916, 

\   i  \-im;  made  of  a   number  of  layers  of  pa] 
placed  loosely  one  upon  the  other  so  as  to  pro 
interior    insulating    spaces,    some    or    all    of    which 
may  be  filled  u  itli  straw,  is  charged  with  a  mixture 
of  one  or  more  combustible  substances — e.g.,  sa 
dust,  coi ton  wool.  cork,  linen     which  will  absorb 
Liquid  air,  and  one  or  more  combustible  metallic 
powders — e.g.,  aluminium,  antimony,  magnesium, 
silicon.     To  obtain  an  increased  disruptive  effecl 
a  solid  or  liquid  hydrocarbon  is  added,  and 
whole  is  saturated  with  liquid  air  by  immersion 
immediately  before  use.     The  cartridge  is  \\\rd  by 
means  of  an  electrical  or  cord  fuse,  wrapped  in  a 
combustible   absorptive    material.     A    diminished 
disruptive  effect   is  obtained  by  the  substitution 
of  iron  ore  dust,  such  as  minette,  forth,-  whol 
a  part  of  the  metal.      K.  \Y.  I.. 

Powder;     Apparatus     for     drying .     W.     A. 

Phillips.  Philadelphia,  Pa.,  Assignor  to  I"..  I.  do 
Tout    de    Nemours    Powder    Co..    Wilmii 
Del.      U.S.  Pat.  1.2.".2.s:;<».  .lulv  10.  1017.     Date 
of  a]. pi..  Aug.  13,  1913. 

a  i    Fr.  Pat.  177.:; I:;  of  1915;  this  J.,  1010.  018. 


XXIII.- ANALYSIS. 

Potassium  :    Destruction    of   organic   matter    in    the 

determination  of .     P.  L.  Bhunenthal,  A.  \l. 

Peter,    I).  .!.   llealv.  and   E.  J.  Gott.     J.   lnd. 
Eng.  Cbem.,  lit  I  7.  9,  753—756. 

LOSS  of  potassium  by  volatilisation  when  d 
ing  organic  matter  by  ignition  is  best  prevented  by 
converting  the  potassium  sab  into  sulphat  -.     I  0 
this  purpose  it  is  not  sufficient  merely  to  moisten 
the  material  with  sulphuric  acid,  but  enough  add 
must   be  added  to  oxidise  the  carbon,  and  to 
vert  the  whole  of  the  inorganic  salts  present  into 
sulphates.     The  most  uniform  results  are  obi 
by  a  direct  e-s  aporation  of  t  he  mat.  rial  with  nitric 
aud    sulphuric    acids    prior    to    burning    ol 
organic  matter. — C.  A.  M. 

Potassium  :  Mollification  of  the  coballi-mlriie  method 

of  determining .     R.    C.    Haft   and    E.    II- 

Schwartz.     J.'lnd.  Kng.Ch.m..  1!H7.9,7S5— 786. 

Tut-,   following   method,   applied    to   cement    ran 
materials  and  the  dust    from   the  cement   kilns. 
yields  results  in  agreement    with  those  given  b] 
the    official    methods    of    the    Amer.    Offic.    Age, 
Chemists:     Two     guns,     of     raw     ma 
clinker)  or  0-5  grm.  of  "treater"  dust  is  triturated 
with  0-5   (or  0-25)  gun.   of  ammonium  .blond.-, 
and  introduced  into  a  platinum  crucible  containing 
about  2  grm  .  of  calcium  <  arbonate,  and  the  whole 
is  heated  as  in  the  J.   Lawrence  Smith  method. 
After  slaking,  the  mass  is  heated  to  boiling,  the 
liquid  filtered,  and  the  residue  washed  3  or  I 
with  boiling  water.     The  filtrate  and  washii  . 
treated    v.iih   an   .-\-    --    (5   to    10   c.c.)  ol 
a.id.   and   evaporated   on   a   steam-bath   until   no 
odour  of  the  acid  is  perceptible.-  C.  A.  M. 

trison  oj  the  efi  t  common 

Dovei     .nd    .Maid.-n.     Set    1 
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Photometer  for  measurement  oj  the  translucent  effect 
of  paper.     Sammet.     See  V. 

Chemical    control    of  ammonia    oxidation.        Fox. 
See  VII. 

Determination  of  the  "  explosibility  "  of  pyrites  as 
well  as  of  the  available  sulphur  and  the  sulphur 
content  of  its  cinders.     Gyzander.     SeejVII. 

Iodometric   determination    of  chlorine  in  chlorides. 
Torossian.     See  VII. 

Determination    of    ferricyanides    by    titration    with 
permanganate.     De  Coquet.     See  VII. 

Determination  of  carbonates  in   limestone  and  other 
materials.     Barker.     See  VII. 

Course  of  the  reaction  between  silver  and  sidphides. 
(Hepar  test.)     Hahn.     See  VII. 

New    method   for    the    determination    of    hydrogen 
peroxide.     Jamieson.     See  VII. 

Determination  of  manganese  in  iron  and  steel  accord- 
ing to  the  bismuth  method.     Kinder.     See  X. 

Apparatus  for  electrometric  titration  depending  on 
the  change  of  oxidation  potential,  and  its  applica- 
tion to  the  determination  oj  small  quantities^  oj 
chromium  in  steel.     Kelloy  and_,others.     See^X. 

Analysis  of  zinc  alloys.     Mossbacher.  '.  See  X. 

Evaluation  oj  pyrolusil'e.     Rupp.     See  X. 

Determination  oj  ammonia  in  the  soil  and  in  liquid 
manure.     Baragiola  and  Schuppli.  ^.Sce^XVI. 

Determination    of   dextrose.     Frerichs~and    Mann- 
heim.    See  XVII. 


o-Tolylhydrazine,  a  sensitive  reagent  jor  d-galactose. 
Van  der  Haar.  See  XVII. 


Biological   examination    of   honei,.     Gadamer    and 
Laske.     See  XVI.. 


i    Analysis   of  milk.     Ackermann.     See   XIXa. 

Separation     and     identification     of    food-colouring 
substances.     Mathewson.     See  XIXa. 

Studies  on  the  culture  mediaTemployed  in  the'^bac- 
tcriological  examination  of  water.  „_  IV.     Neutral- 

,  red  lactose  peptone ^media.  Chamot  and  Sher- 
wood.    See  XIXb. 

Determination    of    nitrate?  in    sewage   by    means   of 
o-tolidine.     Phelps  and  Shoub.     See  XIXb. 

■Simple  method  of  estimating  mercury  in  sozoiudol- 
mcrcury  preparations.     Herrmann.     See  XX. 

determination    of   acetylsalieylicj  acid   and   sodium 
salicylate  in  powders.     Miller.     See  XX. 


dentification  of  organic  acids.     Lyons  and  Reid. 
See  XX. 


Detection    of   methyl   alcohol    by    catalytic   dehydro- 
genation.     Manuich  and  Geilniann.     See  XX. 

Inspection  and  testing  of  trinitrotoluene.      Stevens. 
See  XXII. 

Patents. 

Liquids  ;    Instrument  for  measuring  the  turbidity  of 

.  O.  M.  Smith,  Little  Rock,  Ark.    U.S.  Pat. 

1,232,989,  July  10,  1917.  Date  of  appl.,  July  28, 
1910. 

A  vertical  glass  tube  containing  the  liquid  is 
mounted  in  a  cylinder  provided  with  a  graduated 
longitudinal  slot  through  which  the  tube  is  visible. 
An  electric  lamp  is  placed  below  the  bottom  of 
the  tube  and  the  turbidity  is  measured  by  the 
penetration  of  light  into  the  liquid  as  seen  through 
the  slot.— W.  F.  F. 

Viscosimeler,  C.  H.  Briggs,  Minneapolis,  Minn. 
U.S.  Pat.  1,233,177,  July  10,  1917.  Date  of 
appl.,  Feb.  15,  1915. 

A  vertical  graduated  tube,  open  at  the  bottom, 
is  inserted  into  the  liquid  to  be  tested.  The 
upper  end  of  the  tube  is  connected  to  a  chamber 
provided  with  a  pressure  gauge  and  exhausted 
by  a  pump.  The  tube  is  put  into  communication 
with  the  vacuum  chamber  by  means  of  a  valve, 
and  the  viscosity  is  measured  by  the  rate  at 
which  the  Uquid  rises  in  the  graduated  tube. 

— W.  F.  F. 

Plastic   materials ;     Method   of  and   apparatus  for 

testing  the  consistency  of .     C.  M.  Chapman, 

Assignor  to  Westinghouse,  Church,  Kerr  &  Co., 
New  York.  U.S.  Pat.  1,233,813,  July  17,  1917. 
Date  of  appl.,  Feb.  21,  1913. 

The  material  is  moulded  into  a  substantially 
cylindrical  shape  with  its  axis  vertical,  and  the 
mould  is  then  removed.  The  mass  is  subjected 
to  a  definite  jarring,  and  the  plasticity  of  the 
material  is  indi  ated  by  the  increase  in  diameter 
at  the  base.— W.  F.  F. 

Pyrometer.  E.  F.  Northrup,  Princeton,  N.J., 
Assignor  to  Pyrolectric  Instrument  Co.,  Trenton, 
N.J.  U.S.  Pat.  1.234,203,  July  24,  1917.  Date 
of  appl.,  Oct.  12,  1910. 

A  hollow  vessel  of  refractory  material,  such  as 
graphite,  is  filled  with  a  metal,  such  as  tin,  solid 
at  ordinary  temperatures  and  having  a  prac- 
tically constant  coefficient  of  cubical  expansion 
when  molten.  The  vessel  communicates  with  a 
vertical  stem  also  of  graphite,  and  the  tem- 
perature is  indicated  on  a  uniform  scale  by  the 
changes  in  volume  of  the  molten  metal  measured 
by  electrical  means.  The  expansion  of  the  con- 
taining vessel  is  negligible. — W.  F.  F. 


Oil-tester ;    Closed 


[Flash-point  apparatus.  ] 


C.  J.  Tagliabue,  Brooklyn,  N.Y.,  Assignor  to 
C.  J.  Tagliabue  Manufacturing  Co.  U.S.  Pat. 
1,236,123,  Aug.  7,  1917.  Date  of  appl.,  Aug.  14, 
1915. 

An  oil  cup  is  mounted  in  a  heating  bath  and  pro- 
vided with  a  cover  having  an  opening  which  may 
be  closed  by  a  sliding  lid.  A  horizontal  gas- 
supply  tube  is  mounted  above  the  cover  and  is 
pro\ided  with  a  burner  projecting  at  right,  angles. 
The  tube  and  slidine  lid  are  interconnected,  so 
that  when  the  tube  is  rotated  the  lid  uncovers  the 
opening  and  the  burner  tip  i-<  lowered  mto  it. 
The  burner  and  lid  are  returned  to  their  normal 
positions  by  a  spring,  and  thermometers  are  pro- 
vided in  the  bath  and  oil  cup. — W.  F.  F. 
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MINERAL  OUTPUT  OF  THE  UNITED   KINGDOM  IN  1910. 

The  following  is  a  Summary  of  the  Mines  and  Quarries,  Gen.  Rept.,  Part  I.,  1910  [Cd.  8732],  Output 
of  Minerals  from  Mines,  Quarries,  and  Brine  Wells  in  the  United  Kingdom  : — 


Mines. 

Total 

Description 

of 

Coal 

Metalliferous 

Quarries.* 

Output 

Total 

Mineral. 

Mines  Act. 

Mines  Act. 

1910 

1915. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Alum   shale 

6,261 

— 

— 

6,261 

7,911 

Antimony  ore 

— 

— 

— 

— 

21 

Arsenic 

— 

2,534 

11 

2,545 

2,496 

Arsenica]  pyrites 

— 

— 

300 

300 

421 

Barium   (compounds) 

8,973 

60,468 

6,593 

76,034 

62,477 

Bauxite    . . 

— 

10,329 

— 

10,329 

11,723 

Bog  ore 

• — 

— 

1,095 

1,095 

1,986 

Chalk        

— 

100 

2,786,101 

2,786,321 

3,233,897 

Chert,  flint,  etc. 

— 

3,202 

47,390 

50,592 

102,698 

Clays*  and  shale 

1,883,739 

84,168 

4,532.181 

6,500,388 

8,871,821 

Coal           

256,348,351 

— 

27,015 

256,375,366 

253,206,081 

Copper  ore  and  copper  precipitate 

— 

937 

91 

1,028 

822 

Fluorspar 

— 

34,547 

20,184 

54,731 

33,123 

Gold  ore 

— 

1,338 

— 

1,338 

5,086 

Gravel  and  sand 

— 

8,575 

1,953,075 

1,961,650 

2,350,267 

Gypsum 

— 

188,801 

30,483 

219,284 

247,229 

Igneous  rocks 

108 

23,875 

4,819.193 

4,843,176 

6,08r,.  1 1.", 

Iron  ore 

5,648,602 

1,752.014 

6,093,442 

13,494,658 

14.2S5.0U 

Iron  pyrites 

9.490 

985 

— 

10,481 

10,681 

Lead  ore 

— 

17,084 

23 

17,107 

20.714 

Lignite 

— 

500 

— 

500 

1,783 

Limestone  (other  than  chalk)    .  . 

2.477 

235,983 

10,303,113 

10,541,573 

11.115.009 

Manganese  ore 

— 

5.140 

— 

5,140 

4,640 

Natural  gas 

— 

— 

c.  ft.  85,000 

c.  ft.  85,000 

c.  ft.  87,000 

Ochre,  umber,  etc. 

44 

4,790 

5,325 

10,159 

8,989 

Oil  shale 

2,994. 386 

— 

1  1.S46 

3,009,232 

2,998,668 

Rock  salt 

— 

129,030 

— 

129,030 

131,348 

Salt  from  tirine.. 

— 

— 

1,831,418 

1,831,418 

1,874,257 

Sandstone 

160,513 

32.174 

1,806,621 

1,999,308 

2.. ".20,856 

Slate          

— 

40,184 

130,643 

176,827 

226,037 

Soapstone 

— 

301 

— 

301 

850 

.Sulphate  of   strontia 

— 

— 

2,513 

2,513 

640 

Tin  ore  (dressed) 

— 

0.161 

1,731 

7,892 

S.I  II 

Tungsten   ores 

— 

388 

6 

394 

381 

Uranium  ore 

— 

51 

— 

51 

88 

Zinc    ore 

— 

8,476 

— 

8,476 

12.057 

Total         

267,062,960 

2,658,7.95 

.34,413,753 

304,135,498 

307,30  1.32 11 

c.  ft.  S5.000J 

c.  ft.  85,000* 

c.  ft.  87, 1 

•Exclusive  of  the  produce  of  most  of  the  Quarries  leas  than  2u  feet  deep,  but  Including  tlu-  produce  ot  i:ll  open  working*  it* 
iron  ore.  bog  ore,  ochre  Sulphate  »>r  itrontta.  and  tin  ore.  etc 
t  [Deluding  china  clay,  china  stone  and  mica  day. 
J  Natural  gas. 
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Official  Notices. 


CHE.MK'AI.  TRADES  COMMITTEE 
APPOINTED. 

The  Minister  of  Reconstruction  announces  that 
he  has  appointed  a  Committee  to  advise  him  as 
to  the  procedure  which  should  be  adopted  for 
dealing  with  the  position  of  the  Chemical  Trades 
after  the  War.  The  Committee  will  bje  composed 
as  follows  :  Sir  Keith  W.  Price  (Chairman). 
Ministry  of  Munitions  :  Mr.  John  Anderson. 
Sei  retary,  National  Health  Insurance  Commission 
(Eng.),  attached  Ministry  of  Shipping;  Mr.  J.  F. 
Brunner,  M.P.,  Mr.  Charles  Carpenter,  D.S.  .. 
M.I.C.E.  ;  Professor  J.  G.  Lawn.  Explosives 
Department.  Ministry  of  Munitions  ;  Sir  William 
Pearce,  M.P.  ;  Mr.  K.  B.  Quinan.  C.H..  Explo- 
sives Supply  Department.  Ministry  of  Munitions; 
and  the  Rt.  Hon.  J.  W.  Wilson.  M.P.  Mr.  G.  C. 
Smallwood.  of  the  Ministry  of  Munitions,  will  act 
as  Secretary  to  the  Committee.  The  Officers  of 
Government  Departments  are  appointed  with 
the  concurrence  of  their  respective  Ministers,  and 
the  other  members  of  the  Committee  have  been 
appointed  at  the  suggestion  of  a  representative 
meeting  of  Chemical  Manufacturers.  Dr.  Addison 
has  requested  the  Committee  to  conduct  their 
deliberations  with  a  view  to  the  creation  of  some 
organisation  which  should  be  adequately  repre- 
sentative of  the  trade  as  a  whole  and  by  means 
of  which  the  trade  may  be  enabled  hereafter  to 
continue  to  develop  its  own  resources  and  to 
enlist  the  closest  co-operation  of  all  those  engaged 
in  the  chemical  industrv. 


RESTRICTION'S  ON  DEALING 
CALCIUM  CARBIDE. 


IN 


The  following  Order,  dated  24th  September, 
has  been  made  : — 

1.  The  Minister  of  Munitions  hereby  takes 
possession,  as  from  the  date  hereof  until  further 
notice,  of  all  calcium  carbide,  now  or  hereafter 
situated  in  the  I'nited  Kingdom,  except  the 
stocks  of  persons  who  do  not  own  more  than 
half  a  cwt. 

'1.  If  any  person  having  control  of  any  calcium 
carbide  to  which  Clause  1  hereof  applies  without 
the  consent  of  the  Minister  of  Munitions,  sells, 
removes,  or  secretes  it,  or  deals  with  it  in  any 
way  contrary  to  any  conditions  imposed  in  any 
permit  that  may  have  been  granted  in  respect 
thereof,  he  will  be  guilty  of  an  offence  against 
the  Defence  of  the  Realm  Regulations. 

'■>.  Xo  person  shall,  as  from  the  date  hereof, 
until  further  notice,  buy.  sell,  or  supply,  except 
for  the  purpose  of  carrying  out  a  contract  in 
writing  existing  at  the  date  hereof,  enter  into 
any  transaction  or  negotiation  in  relation  to  the 
sale  or  purchase  of,  calcium  carbide  situated 
outside  the  United  Kingdom,  except  under  and 
in  accordance  with  the  terms  of  a  permit  issued 
under  the  authority  of  the  Minister  of  Munitions. 
1.  Xo  person  shall,  as  from  the  date  hereof 
until  further  notice,  offer  to  sell,  sell,  supply  or 
deliver  any  calcium  carbide  situated  in  the  I'nited 
Kingdom  except  under  and  in  accordance  with 
the  terms  of  a  p  Tmit  issued  under  the  authority 
of  the  Minister  of  Munitions. 

5.  All  persons  shall  within  seven  days  from  the 
first  day  of  each  month  commencing  in  the  month 
of  October,  1917,  send  in  to  the  Controller  of 
Non-Ferrous     Materials    Supply.     AM2    II.    Hotel 


Victoria,  Xorthumberland  Avenue,  London.  W.C.2, 
monthly  returns  of  :  («)  All  calcium  carbide  held 
by  them  on  the  last  day  of  the  preceding  month  -. 
(&)  All  calcium  carbide  purchased  or  sold  by  the  m 
for  future  delivery  and  not  yet  delivered  on  such 
last  day  ;  (c)  All  calcium  carbide  delivered  to 
them  during  the  preceding  month. 

Xotv.itl.standing  the  above,  no  return  is  re- 
quired from  any  person  where  the  total  stock  of 
calcium  carbide'  in  hand  and  on  order  for  future 
delivery  to  him  has  not  at  any  time  during  the 
1  preceding  month  exceeded  half  a  cwt. 

ii.    All   applications   in   reference   to   this  Order 
shall   lie   made   to   the   Controller  of   Non-Ferr; 
Materials  Supply,  as  above,  and  marked  "  Calcium 
Carbide." 


RESTRICTIONS     ON    THE     MANUFACTURE 

AND   SUPPLY   OF   CERTAIN   GLASS   AND 

GLASSWARE. 

The  Minister  of  Munitions  has  issued  an  Order, 
dated  10th  September,  imposing  restrictions  on 
the  manufacture  and  supply  of  certain  glass  and 
glassware.  The  following  is  the  text  of  the 
Order  : — 

(1)  Every  person  shall  as  from  the  date  hereof 
in  the  manufacture  of  glass  and  glassware  comply 
with  all  directions  and  regulations  applicable  to 
such  manufacture  whether  of  general  application 
or  otherwise  which  may  from  time  to  time  be  given 
or  made  bv  the  Director  of  Glassware  Supply  on 
behalf  of  the  Minister  of  Munitions. 

(L')  As  from  the  date  hereof  no  person  shall 
manufacture  and  no  manufacturer  shall  supply 
or  deliver  any  chemical  and  medical  glass  (ex- 
cluding bottles)  or  any  electric  lamp  glass  or  any 
glass  tubing  and  rod,  except  : — 

(a)  In  fulfilment  of  an  order  in  writing  given 
by  an  Ordering  Firm  (which  expression  shall 
include  every  person,  firm  or  company  giving  an 
order)  who  shall  have  furnished  to  the  manufacturer 
a  declaration  in  writing  stating  that  they  are  the 
holders  of  a  direct  contract  from  the  Admiralty, 
War  Office  or  Minister  of  Munitions,  and  specifying 
the  reference  and  number  of  such  direct  contract, 
and  stating  that  the  glass  specified  in  the  order 
is  required  for  the  purpose  of  fulfilling  such  direct 
contract  and  for  no  other  purpose,  or 

(6)  In  fulfilment  of  an  order  in  writing  which 
has  been  submitted  to  and  approved  by  the  said 
Director  on  behalf  of  the  Minister  of  Munitions 
and  a  copy  of  which  has  been  received  by  the 
manufacturer  duly  certified  by  the  said  Director 
or  so  approved,  or  

(c)  Under  and  in  accordance  with  the  terms  ot 
a  licence  issued  by  the  said  Director  on  behalf  of 
the  Minister  of  Munitions.  . 

(3)  Every  declaration  made  by  an  ordering 
firm  for  the  purposes  of  this  Order  shall  be  signed 
bv  a  partner,  director,  manager  or  other  responsible 
official,  and  every  statement  contained  therein 
shall  be  true  and  accurate. 

(i)  Xo  person  .-hall  as  from  the  date  hereof  buy, 
sell  or  deal  in  any  chemical  and  medical  glass,  or 
anv  glass  tubing  and  rod  situated  or  to  he  manu- 
factured outside  the  United  Kingdom  except 
under  and  in  accordance  with  the  terms  ol  ahcen.  e 
issued  by  the  said  Director  on  behalf  of  the  Minister 

°f  (ot'xo  person  shall  as  from  tic  date  hereof  buy, 
sell  or  deal  in  anv  electric  lamp  glass,  whether 
rituated  or  to  be  manufactured  m  or  outside 
Urn  eel  Kingdom,  except   under  and  m  MCgdUCg 
with    the    terms    of    a    licence    issued    by   tn 
Director  on  behalf  of  the   Minister  ol    Munitions  ; 
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provided  thai  nothing  contained  in  this  clause1 
shell  be  deemed  to  prohibit  the  supply  or  delivery  of 
any  dec  trie  lamp  glass  by  the  manufacturer  thereof 
in  accordance  with  the  provisions  of  clause  - 
hereof,  or  any  purchase  or  Bale  of  or  other  dealing 
in  any  electric  lamp  glass  which  forms  par)  of  a 
manufactured  article  the  total  value  of  which 
exceeds  four  times  ill''  value  of  the  electric  lamp 
glass  forming  pari  thereof  and  which  is  bona  Jul* 
sold  with  siidi  glass. 

(6)  All  pi  rsons  shall  furnish  to  the  said  Director 

as  and  when  required  by  him  such  returns  of  glass 
and  glassware  at  any  time  manufactured)  pur- 
chased!  sold,   supplied  or  delivered   by  them  at 

such  tines  and  in  such  form  as  the  said  Director 
shall  from  time  to  time  direct.  All  persons  hereto- 
fore required  1<>  furnish  returns  relating  to  glass 
and  glassware  shall  until  further  notice  continue 
to  furnish  returns  in  accordance  with  such  previous 
requirements. 

(7)  Nothing  in  (his  Order  shall  affect  any 
obligation  to  obtain  from  the  Board  of  Trade 
(Department  of  Import  Restrictions),  22,  Carlisle 
Place,  London.  S.W.I,  or  otherwise,  import 
licences  for  the  import  of  glass  and  glassware. 

)  Cor  the  J  in  eposes  of  this  Order  the  expression 
"  glass  and  glassware  "  shall  include  all  kinds  of 
glass  or  glassware  made  at  the  furnace,  in  the 
blow-pipe  flame,  or  by  any  other  process,  or  any 
of  them;  and  the  expression  '"chemical  and 
medical  glass."  shall  include  resistance,  chemical 
and  bacteriological  glassware,  carboys,  thermo- 
meters, miners'  safety  lamp  glasses.  X-ray 
tubes  and  valves,  and  glass  for  X-ray  apparatus, 
artificial  glass  eyes,  hospital  glassware  and 
glass  vessels  (graduated  or  otherwise)  manu- 
factured for  the  purpose  of  containing  reagents. 
drugs,  medicines  pharmaceutical  or  biological 
substances  or  preparations,  or  any  of  them  ; 
and  the  expression  "  electric  lamp  glass  "  shall 
include  all  glass  used  or  intended  for  use  in  the 
manufacture  of  electric  lamps,  except  glass  used 
or  intended  for  use  in  lamp  caps  for  insulating 
purposes,  but  shall  not  include  glass  shades  and 
similar  accessories  ;  and  the  expression  "  glass 
tubing  and  rod  "  shall  include  all  glass  tubing 
and  glass  rod  made  by  the  process  of  drawing,  or 
either  of  them. 

(9)  The  Orders  of  the  Minister  of  .Munitions 
dated  respectively  the  2nd  January,  li)17.  and 
23rd  March.  1917,  relating  to  certain  classes  of 
glass  and  glassware  are  hereby  cancelled,  but  such 
cancellation  shall  not  affect  the  previous  operation 
of  those  Orders  or  the  validity  of  any  action  taken 
under  them  or  either  of  them,  or  the  liability  to 
any  penalty  or  punishment  in  respect  of  any 
contravention  or  failure  to  comply  with  the  same 
respectively  prior  to  their  cancellation  or  any 
proceeding  or  remedy  in  respect  of  such  penally 
or  punishment. 

(10)  All  applications  in  reference  to  the  above 
Order  should  be  made  to  the  Director  of  Glassware 
Supply,  Ministry  of  Munitions  of  War.  117. 
Piccadilly,    London,   W.l. 

(11)  This  Order  mav  be  cited  as  the  Olass 
Control   (Consolidated)   Order,    l!U7. 

Explanatory  notes. 

(a)  Subject  to  any  directions  or  regulations 
which  may  be  given  or  made  by  the  Director  of 
Glassware  Supply  applicable  to  the  manufacture 

of  glass  and  glassware  and  I  o  any  priori  1  \  directions 

a  manufacturer  ma\  without  licence  accepl  any 
orders  for  glass  and  glassware,  other  than  chemical 
and  medical  glass  (excluding  bottles)  and  electric 
lamp  glass  and  glass  tubing  and  rod,  and  manu- 
facture the  glass  and  glassware  required  to  carry 
out  such   orders. 

(b)  As  all  chemici  1  and  medical  glass  (excluding 
bottles)  and  electric  lamp  glass  and   glass   tubing 


and  rod  are  subject  to  the  provisions  of  Clause  2 
of  the  above  order,  no  materials  of  this  kind  may 
be  manufactured  or  supplied  or  delivered  by  a 
manufacturer  unless  the  requirements  of  that 
clause  have  been  complied  with. 

(c)  In  order  to  obtain  the  approval  referred  to 
under  Clause  2  (b)  of  the  above  Order  it  will  be 
necessary  for  ordering  lirms  to  submit  their  orders 
in  duplicate  to  the  said  Director,  accompanied  by 
a  covering  letter  setting  out  the  purpose  for  which 
the  glass  and  glassware  is  required.  If  app 
one  copy  of  the  Order  will  be  forwarded  direct  to 
the  manufacturer  duly  certified  and  the  other 
copy  will  be  retained  by  the  said  Director.  An 
advice  will  be  sent  to  the  ordering  firm  indicating 
the  action  taken  in  respect   of  su.ii  Order. 

((/)  Licences  may  be  granted  to  manufacturers 
under  Clause  2  (c)  of  the  above  Ol'd  :r  to  accept 
and  carry  out  orders  from  dealers  for  reasonable 
quantities  of  the  glass  and  glassware  afl  cl 
that  clause  for  the  purpose  of  stock  or  export 
Licences  may  also  be  given  to  manufactur 
manufacture  limited  quantities  of  such  glass  and 
glassware  for  their  own  stock  or  export.  Licences 
to  manufacturers  to  manufacture  for  their  own 
stock  may  be  given  in  such  a  form  as  will  make 
it  unnecessary  to  obtain  any  further  licence  t, ..- 
disposing  of  or  dealing  in  the  glass  or  glassware 
manufactured  under  such  licence  except  in  t  In- 
case of  electric  lamp  glass.  A  dealer  who  has 
obtained  any  glass  or  glassware  in  compl 
with  the  provisions  of  clause  2  of  the  above  Order 
will  not  require  any  further  licence  for  disposing 
of  or  dealing  in  such  glass  or  glassware,  except 
in  the  case  of  electric  lamp  glass. 

(c)  In  the  case  of  electric  lam])  glass  to  be 
supplied  by  a  dealer  and  not  by  a  manufacturer, 
in  order  to  obtain  the  licence  of  the  said  Director 
for  the  purchase  or  sale  of  or  other  dealing  in 
electric  lamp  glass  situated  in  the  United  Kingdom, 
the  order  on  the  dealer  for  which  a  licence  i- 
desired  must  bo  submitted  in  duplicate  to  the 
said  Director,  accompanied  by  a  covering  lottei 
setting  out  the  purpose  for  which  the  glass  is 
required.  If  approved  one  copy  of  the  order  will 
be  forwarded  direct  to  the  dealer  and  the  other 
copy  will  be  retained  by  the  said  Director.  An 
advice  will  be  sent  to  the  ordering  firm  indicating 
the  action  taken  in  respect  of  such  orders.  No 
licences  to  purchase,  sell  or  deal  in  c!t  ctric  lamp 
glass  situated  in  the  United  Kingdom  will  In- 
granted  unless  these  conditions  have  been  com- 
plied  with. 

(/)  No  licence  is  required  under  the  above  Order 
to  be  obtained  for  the  purchase  or  sale  of  or  othat 
dealing  in  glass  and  glassware  situated  or  to  he 
manufactured  outside  the  United  Kingdom  other 
tlian  those  types  of  glass  and  glassware  affected, 
by  clauses  1  and  5  of  the  above  Order. 

(a)  In  order  to  obtain  the  licence  of  the  said 
Director  for  the  purchase  or  sale  of  or  other 
dealing  in  an\  glass  and  glassware  of  the  types 
affected  by  clauses  4  and  5  of  the  above  Order 
situated  or  to  be  manufactured  outside  the 
United  Kingdom,  full  details  must  be.  submitted 
in  duplicate  of  the  glass  and  glassware  which  it  is 
proposed  to  buy,  sell  or  deal  in,  accompanied  by 
a  covering  letter  stating  the  purpose  for  which 
the  glass  and  glassware  is  required  and  to  whom 
it.  is  to  be  supplied.  If  approved  one  cop]  ol 
such  details  will  be  certified  a-s  licensed  and 
returned  to  the  person  submitting  it,  who  musl 
be  the  actual  importer  of  the  glass  and  glat 
in  question,  and  such  certificate  will  constitute 
his  authority  for  the  purchase,  sale  or  other 
dealing.  No  further  licence  will  be  required  to 
dispose  of  or  deal  in  such  glass  and  gla 
except  electric  lamp  glass,  provided  nothil 
the  contrary  is  specified  in  the  licence  issued  ..- 
authority  for  purchase,  sale  or  delivery.  A  licenc* 
i\.  ii  to  an  importer  to  buy.  sell  or  deal  in 
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and  glassware  situated  or  to  be  manufactured 
outside  the  United  Kingdom  may  be  in  svich  a 
form  as  will  make  it  unnecessary  for  any  further 
li<  ence  to  be  obtained,  whether  by  the  seller  or 
the  buyer  for  disposing  of  or  dealing  in  such  glass 
and  glassware  except  in  the  case  of  electric  lamp 
glass. 

(/i)  A  licence  to  buy,  sell  or  deal  in  glass  and 
glassware  situated  or  to  be  manufactured  outside 
the  United  Kingdom  will  only  be  given  on  con- 
dition that  the  importer  renders  to  the  said 
Director  full  and  accurate  returns  of  his  imports, 
stock  and  deliveries  of  glass  and  glassware  in 
aci  ordance  with  the  directions  from  time  to  time 
given  by  the  said  Director. 

[i)  Special  attention  is  directed  to  clause  7  of  the 
above  Oid'-r  relating  to  the  necessity  of  obtaining 
import  and  other  permits  and  licences  which  are 
or  may  be  from  time  to  time  required. 


ACETIC  ACID  AS  WAR  MATERIAL. 

In  pursuance  of  the  powers  conferred  upon  him 
by  Regulation  30a  of  the  Defence  of  the  Realm 
Regulations,  the  Minister  of  Munitions  has  ordered 
that  the  "  war  material  "  to  which  that  Regulation 
applies  shall  include  acetic  acid  of  all  strengths. 

All  applications  and  enquiries  regarding  this 
Order  should  be  addressed  to  the  Director,  Chemical 
Section,  Trench  Warfare  Supply  Department. 
King  Charles  Street.  Westminster,  London,  S.W.I. 


Manchester  Section. 


Meeting  held  al  Grand  Hotel  on  Friday,  April  13th, 
1917. 


HH.  J.  H.  HOSEASON  IN  THE  CIJAIH. 


TDK     MANUFACTURE     OF     NITRIC     ACID 
FROM  NITRE  CAKE. 

BY  DR.  J.  GROSSMANN. 

In  the  manufacture  of  nitric  acid  it  has  in  general 
been  found  impracticable  to  use  equivalent  quan- 
tities of  nitre  and  sulphuric  acid  in  such  propor- 
tions as  to  produce  the  neutral  sodium  sulphate. 
A  large  excess  of  acid  is  used,  with  the  result  that 
the  residue,  which  is  termed  "  nitre  cake,"  con- 
tains on  an  average  about  28%  of  H2SOd,  the 
remainder  being,  with  the  exception  of  some 
impurities,  sodium  sulphate.  There  is  thus  a  very 
large  amount  of  sulphuric  acid  wasted,  and  when  it 
became  imperative  to  reserve  practically  all  the 
available  sulphuric  acid  for  the  manufacture  of 
explosives,  to  the  exclusion  of  other  industries, 
nitre  cake,  on  account  of  the  free  acid  contained  in 
it,  appeared  to  be  a  suitable  substitute  for  acidi- 
ying  and  similar  purposes,  particularly  in  the  tex- 
pile  industries.  Unfortunately,  however,  nitre 
ake  is  a  troublesome  material  to  handle,  being 
iroduecd  in  the  shape  of  slabs  2  inches  and  more 
n  thickness.  It  attracts  moisture  ;  it  must  be 
tored  under  cover,  and  special  arrangements  are 
equired  to  keep  the  drainings  from  percolating 
nto  flues  and  foundations,  all  of  which  render  it 
Expensive  to  store.  Notwithstanding  its  drawbacks, 


nitre  cake  is  now  used,  practically  under  compul- 
sion by  the  Government,  in  the  woollen,  cotton  and 
other  textile  industries,  in  galvanizing  ..oiks,  and 
in  grease  recovery,  i.e.,  in  general  for  aeidifving 
purposes.  Pressure  lias  been  put  on  manufac 
turers  to  utilise  the  cake  in  the  manufacture  of 
superphosphate  and  ammonium  sulphate,  but  the 
products  obtained  are  inferior  in  strength  and  qual- 
ity, expensive  to  produce,  and  costly  to  transport. 
In  almost  every  case  in  which  nitre  cake  is  used  as  a 
substitute  for  sulphuric  acid,  great  inconveni.  i 
has  been  caused  to  the  user  who,  moreover,  has 
to  pay  from  15s.  to  20s.  and  more  per  ton  for  an 
article  which  in  normal  tunes  was  valued  at  about 
2s.  6d.  per  ton. 

It  is  impossible  to  say  how  much  of  the  total 
nitre  cake  produced  has' been  used  for  these  pur- 
poses ;  probably  only  a  comparatively  small  fra<  - 
tion,  and  that  only  in  such  districts  in  which  the 
users  were  not  too  far  distant  from  the  producers. 
By    indirect    calculations,    it    appears    that    the 
amount  of  sulphuric  acid  used  for  the  manufacture 
of  nitric  acid  cannot  be  less  than  three-quarters  of 
a  million  tons  per  annum,  possibly   considerably 
more,  and  this  would  produce  a  somewhat  larger 
amount  of  nitre  cake  containing   a    quantity     of 
sulphuric    acid    equivalent   to    about    one-quarter 
million  tons  per  annum,  and  the  question  arises 
whether  there  might  not  be  some  means  by  which 
the  manufacture   of   nitric  acid  as  carried  on  at 
present  could  be  improved  in  such  a  way  as  to 
liberate  a    certain  amount   of   sulphuric   acid   for 
other    purposes,    and    thus    to    some    extent,    if 
not    altogether,    relieve    the    textile     and     other 
industries     from    the    necessity    of    using    nitre 
cake.     Anyone  who  has  had   to  deal   with  nitre 
cake  in  the  last  year  or  two  must  have  been  struck 
with    the    fact    that   in   many    cases    it    contains 
undecomposed  nitre  far  in  excess  of  what  is  con- 
sidered   to    be.    permissible    in    good    work  ;     this 
entails  a  waste  of  both  nitrate  of  soda  and  sul- 
phuric acid.     It  is  also  evident  that  there  are  cases 
in  which,  with  a  little  more  attention,  a  smaller 
amount  of  sulphuric  acid  might  give  as  good  results 
as  those  obtained  at  present.     If  the  Government 
were  to  insist  upon  weekly  returns  from  each  nitric 
acid  works,  showing  the  amount  of  raw  materials 
used,  theamountof  nitric  acid  (with tests)  produced, 
the    complete  composition  of   the  nitre  cake  (par- 
ticularly in  free  acid,   iron,   nitrate  of  soda,   and 
nitric  acid),  with  occasional   check  tests  made  by 
independent  parties,  a  saving  in  the  use  of  sul- 
phuric acid  "could  no  doubt  be  effected,  and  the 
compulsory    use    of    nitre    cake    proportionately 
reduced.     A  saving  of  only  5%  of  sulphuric  acid 
would  amount  to  about  40,000  tons  of  H2S04  per 
annum,  which  is  equivalent  to  nearly  150,000  tons 
of  nitre  cake. 

The  utilisation  of  nitre  cake  for  acidifying  and 
neutralising  purposes,  which  was  adopted  under  the 
stress  of  necessity,  represents  no  technical  progress. 
Only  one  commercially  appreciable  ingredient,  and 
that  in  quantity  and  quality  the  lowest,  is  rendered 
available,  and  the  uses  mentioned  above  can  only  be 
looked  upon  as  temporary  makeshifts  to  be 
replaced  as  soon  as  practicable  by  more 
rational  methods  of  utilisation,  i.e.,  by  purely 
chemical  manufacturing  processes  in  which  all 
the  constituents  of  nitre  cake  are  utilised  so  as  to 
yield  their  utmost  value. 

Apart  from  methods  which  would  achieve  the 
purpose  in  an  indirect  manner,  of  which  the  one  I 
brought  to  the  notice  of  this  Society  best  year  (see 
this  Journal,  1916, 155)  is  an  instance,  those  methods 
which  aim  at  the  production  of  an  acid  and  the 
simultaneous  recovery  of  sodium  sulphate  appear 
to  be  the  most  likely  to  fulfil  the  above  conditions. 
Amongst  these  the  direct  recovery  of  the  sulphuric 
acid  woidd  be  the  simplest;  but  con  idei  ible 
difficulties,  both  in  engineering  and  chemical 
details,  may  be  anticipated  andhave  sofar  been  met 
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with  in  that  direction.  The  next  important  ap 
plication  would  appeal  to  consist  in  the  use  of 
nitre  cake  for  the  manufacture  of  hydrochloric  acid, 
and  this  has  been  curried  out  for  a  number  of  years. 
Technically  there  arc  no  difficulties  in  it  which 
could  not  be  overcome,  though  commercially  it 
might  in  normal  times  not  have  been  an  unqualified 
success.  It  must,  however,  bebomein  mind  that 
in  those  times  the  value  of  hydrochloric  acid  was 
extremal;  1"'.-..  and  now  that  the  acid  itself  is  sold 
at  many  times  the  price  it  used  to  obtain  formerly, 
the  possibilities  of  commercial  success  ace  far  more 
promising.  It  does  not  appear  that  the  process  has 
received  anv  special  attention  from  the  Government 
though  hydrochloric  acid  is  far  more  suitable  for  a 
number  of  purposes  than  nit  re  c.ike.  and  could  also 

be  utilised  for  tie-  manufacture  of   bleaching  POW- 

der,  of  which  large  quantities  will  i>e  required  for 

disinfect  in--;  purposes  in  the  near  future  to  prevent 
epidemic  s. 

The   most   rational  of  all   possible  processesfor 

the  utilisation  of  nit  ie  cake  would  appear  to  he  one 
by  which  nitric  acid  could  he  produced  from  it  ; 
ill  that  case,  we  should  either  he  in  a  position  to 
increase  our  output  of  nitric  acid  by  'M  or  40% 
with  our  present  supply  of  sulphuric  acid,  or  to 
produce  the  same  amount  of  nitric  acid  as  at  present 
from  a  greatly  reduced  quantity  of  sulphuric  acid. 
In  tin-  latter  case,  there  would  he  the  further 
advantage  that  the  quantity  of  nitre  cake  as  com- 
pared with  that,  produced  at  present  would  be 
considerably  reduced ;  also,  that  the  reduced 
quantity  of  sulphuric  acid  required  for  nitric  acid 
would  mean  a  reduction  in  the  shipment  and 
importation  of  the  raw  material  used  for  the  manu- 
facture of  sulphuric  acid,  i.e.,  pyrites,  amounting 
probably  to  over  200,000  tons  per  annum. 

For  sometime  I  have  been  attempting  to  solve 
this  problem,  and  I  have  found  that  under  certain 
conditions  in  a  mixture  of  sodium  nitrate,  nitre 
lake,  and  charcoal  or  other  suitable  form  of  car- 
bon, the  sodium  nitrate  is  completely  decomposed, 
with  a  steady  evolution  of  nitrous  fumes  and  with- 
out frothing,  at  a  comparatively  low  temperature, 
and  that  in  the  react  ions  which  take  place  no  reduc- 
tion to  nitrous  oxide  or  nitrogen  occurs,  SO  1  hat  the 
yield  of  technically  available  nitrogen  compounds 
is  practically  quantitative.  The  conditions  under 
which  (his  takes  place  are  as  follows  : — The  ingre- 
dients must  he  very  finely  ground  and  Ultimately 
mixed;  Die  carbon  must  be  present  in  excess,  and  a 
current  of  air  must  be  passed  through  the  s>siem 
during  the  whole  of  t  lie  operation. 

There  is.  of  course,  no  difficulty  in  grinding 
sodium  nitrate  Or  carbon.  As  regards  nitre  cake. 
it  is  known  that  it  has  been  and  is  ground  very 
finely  in  the  Oehler-Mcyer  process  of  producing 
hydrochloric  acid.  It  is  stated  by  some  authorities 
that  there  is  no  difficulty  in  obtaining  a  product  of 
whih  90%  would  pass  through  a  50-mesh  sieve. 
Other  authorities  state  that  the  wear  and  tear  on 
the  disintegrators  is  considerable.  I  have  found  it 
troublesome  to  grind  nitre  cake  in  tin   laboratory, 

and   in  order  to  render  my  process  free  from  any 

possible  objection  as  to  its  practicability  on  a  large 
sale.  1  have  endeavoured  to  find  a  means  by  which 
nitre  cake  could  hi-  ground  more  easily.  I  have 
succeeded  in  this  by  pouring  the  molten  nitre  cake 

on  to  a  thin  layer  of  sodium  carbonate  and  chilling 
the  mass  quickly.  The  carbon  dioxide  which  is 
liberated  leaves  the  mass  after  cooling  in  a  spongy 
condition,  quite  friable  and  easy  t"  powder  in  a 
porcelain  mortar.  •"",,  of  Na,CO,  on  the  nitre 
cake    produces    excellent    results;     with    a    little 

modification,  such  as  diluting  the  sodium  carbonate 
with  powdered  sodium  sulphate,  even  2J%  of 
NatCO,  "ill  give  a  good  spongy  material.  The 
molten  nitre  cake  coming  from  the  stills  could  at 
Once  he  t  real  eel  ill  this  manner,  and  old  stock  could 

1  •■  re-melted  and  thus  rendered  useful. 
The  nitre  cake  which  I  used  for  my  experiments 


contained  after  treatment  with  sodium  carbonate 
23%  of  free  sulphuric  acid.  It  was  ground  verv 
linely  in  a  porcelain  mortar,  and  mixed  witii 
an  excess  Of  finely  ground  coke  and  such  a  c  1 1 1 : 1 1 1 1  it  J 

linn  nitrate  as  would  ultimately    produce  a 

slightly   n  id  sodium  sulphate.      Although  1  did  not 
sieve  tiie  ground  nitre  cake,  it  was  in  the  state   ol 
powder  of  which  Use  greater  pari,  if  sieved,  would 
pass  through  a  60  mesh.     The  mixture  was  placed 
ii,  a   retort   which   was   connected  with  a   — i  i.  s  of 
bottles  containing  a  solution  of  caustic  soda 
the  mass  was  heated  gradually  to  250    <  .  whilst 
a   current   of  air  was  drawn  through   the  system. 
It    was    found    that    the    fume-    changed   col.. 
different    temperatures,    which    points   t 
that    different    reaction-    lake    place   at    different 
stages  :  thus  the  evolution  of  red  fumes  commi  ni  ea 

below    70    I'.:     at    100    ('..    the   fumes   are     getting 

yellow;    at    a    higher    temperature,    the}     I' mi 

colourless,  and  t  190  C.  they  again  show  a  brown 
coloration,  which  decreases  with  a  further  rise- 
in  temperature.  The  analysis  of  the  residue 
showed  that  at  loo  ('.  under  50%  of  the  nitre 
was  decomposed;  at  from  120°  to  140  ( '..  about 
7o  ,;  at  from  1  10°  to  160  <'..  87%;  at  250  •'.,  the 
decomposition  was  complete.  It  was  found  licit 
substantially  all  the  nitrogen  was  recoverable 
in  the  caustic  soda  as  nitrate  or  nitrite,  which 
proves  that  in  work  on  a  manufacturing  scale 
it  will  be  possible  to  convert  into  and  practically 
recover  all  the  gases  evolved  as  nitric  acid.  \ 
typical  test  showed  the  following  results: — 


Recovered  as  Bodlum  nitrate  .. 

Kaooveied  ;cs  sodium  nitrite  (calculated  ..-  sodium  nitrate) 

Undecomposed    ..        ..        .... 

Loss  (by  difference) 


0-9 
1-8 

ioo-o 


Even  with  live  condensing  bottles  nitrous  fumes 
were  still  going  away  unabsorbed,  and  it  may 
therefore    he   assumed    that    the    loss    of    1-8%    was 

due  to  incomplete  absorption  and  that  the  reaction 

is    quantitative    so    far    as    nitrogen    compound- 
recoverable  as   nitric   acid  are   concerned. 

It  is  well  known  that  the  oxidation  of  nitrous 
fumes  to  nitric  acid  is  a  time-  reaction,  and  it  It 
extremely  difficult,  if  not  impossible,  in  carrying 
out  quantitative  experiments  of  this  kind  in  tin- 
laboratory    to  give  sufficient  time  to  tin-  gases  to 

interact.      On    a    large   scale,    these    difficultii 
overcome-  by  having  large  chambers  in  which  the 
mixture  of  nitrous  fumes  and  air  is  allowed  to  take- 
place  over  a  eel  tain  period.      In  the  liirkel.ind  and 
Eyde  process,  the  difficulties  of  producing  nitric 
acid  from  these  nitrous  fumes  have  been  solved. 
Considering  that    (he  gases  in  the-  process  which  I 
have  described  are  produced  at  a  very  low  tem 
ture.    viz..    250' ('..    whereas    in    the    atmo 
process  a    temperature  of  from   1500°  to  Hoot1    C, 
is  required,    and    that    the   eases   evolved   in  my 
process  are    far  more  concentrated  in  proportion 
to  the  air  mixed  w  it  h  them,  it  is  more  than  pre 
that    oxidation   and    condensation    will    be    much 
easier  to  conduct  and  that  a  higher  strength  add 
will    he    obtained    in    my    process    than    in     the 
Birkeland  and  Eyde  and  similar  pic sses,  which 

only  produce  acid  of  50%  llNO:.  Wliir.  the 
strongest  arid  is  required,  it  will,  of  course,  he 
necessary  to  redistil  the  acid  bj  an}  of  the  mean* 
used  at  present  for  that  purpose.  For  man] 
purposes,  such  as  the  manufacture  of  nili. 
ammonia  and  similar  applications,  an  acid  ol 
or  even  less  would  he  quite  suitable,  and  in  these 
cases,  no  further  concentral  ion  of  the  acid  would  be 
required.  For  the  manufacture  of  sulphurii 
acid,  the-  application  of  this  process  would  be 
part  icularly  suitable,  as  the  gases  evoh  ed  might  he 
passed  straight  into  the  chambers  or  the  iciy- 
Lussac      tower.      The     manufacture     of     calcium 
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As  sodium  nitrate 

As  nitrite,  calculated  as  sodium  nitrate 

Undecomposed 

Loss  (by  difference) 


85-2 

13-1 

0-3 

1-4 


Having  worked  in  exactly  the  same  way  as 
previously,  the  results  are  comparative.  They 
show  that  in  this  second  method  a  much  greater 
amount  of  nitric  atid  is  evolved  as  such,  and  that 
the  oxidation  and  condensation  of  the  other 
oxides  of  nitrogen  will  be  far  more  complete  and 
more  rapid  than  is  the  case  in  the  previously 
described  method,  so  that  by  this  process,  with  less 
condensing  plant,  a  much  stronger  acid  should  be 
obtained.  The  resulting  mass  is  not  quite  as 
friable  as  in  the  carbonaceous  method,  but  con- 
sidering the  low  temperature  at  which  the  reaction 
takes  place,  it  is  not  likely  that  this  would  interfere 
with  the  continuous  working  of  the  process  on  a 
manufacturing  scale.  Either  of  the  two  processes 
could  be  worked  in  ordinary  muffle  furnaces  by 
hand,  or  by  mechanical  means.  The  saltcake  ob- 
tained from  either  of  the  two  processes  contained 
from  2  to  4%  of  free  sulphuric  acid. 

The  grinding  of  the  nitre  cake  should  not  interfere 
with  the  commercial* successs  of  the  process.  "W'itli 
proper  supervision,  it  should  not  cost  more  than 
5s.  per  ton  to  grind  nitre  cake  in  the  state  in  which 
it  is  produced  at  present,  especially  if  the  slabs 
were  made  of  lesser  thickness.  If  it  were  found 
advisable  to  use  my  method  for  producing  spongy 
nitre  cake  by  means  of  sodium  carbonate,  the  extra 
labour  involved  would  be  balanced  by  the  lower 
cost  of  grinding,  and  as  for  every  hundredweight  of 
sodium  carbonate  used  one  and  a  third  hundred- 
weight of  soidum  sulphate  would  be  obtained,  in  a 
charge  with  2  £  %  of  sodium  carbonate,  the  chemical 
would  only  add  about  Is.  3d.  to  the  cost  per  ton  of 
nitre  cake.  All  charges  involved  for  grinding  and 
mixing  may  therefore  be  taken  at  under  10s.  per 
ton  of  nitre  cake,  and  as  less  than  3  tons  of  nitre 
cake  will  be  sufficient  to  decompose  1  ton  of  sodium 
nitrate  and  produce  over  3  tons  of  saltcake,  whilst 
saving  1  ton  of  sulphuric  acid,  there  is  the  value  of 
3  tons  of  saltcake  and  that  of  1  ton  of  sulphuric 
acid  as  a  set-off  against  the  expense  of  grinding  and 
mixing.  On  the  prices  ruling  before  the  war, 
this  would  show  an  advantage  over  the  present 
mode  of  working  of  nearly  £6  per  ton   of   nitre  ; 


nitrate  or  nitrii  p  (and  through  these  of  ammonium 
nitrate  and  sodium  nitrite)  could  be  combined  with 
this  process,  with  or  without  the  simultaneous  pro- 
duction of  nitric  acid. 

The  residue  produced  is  in  a  friable  condition. 
As  it  is  practically  free  from  chloride,  which  in 
the  manufacture  of  nitric  acid  and  in  this  process, 
is  evolved  as  nitrosyl  chloride,  it  is  in  a  particularly 
suitable  condition  for  the  manufacture  of  the 
highest  strength  caustic  soda  by  the  Leblanc  process, 
and  the  coke  which  has  been  used  in  this  process  is 
thus  not  lost,  with  the  exception  of  the  small 
quantity  which  has  been  used  up  in  the  reaction. 

In  a  series  of  further  experiments,  I  omitted 
the  carbonaceous  matter  altogether,  and  used 
only  a  mixture  of  nitre  cake  and  sodium  nitrate 
very  finely  ground  as  stated  above  and  intimately 
mixed.  The  experiments  were  carried  out  in 
exactly  the  same  way  as  in  the  series  of  experiments 
with  carbonaceous  matter,  air  being  passed  through 
the  system  whilst  the  mixture  was  heated  up 
gradually,  the  gases  evolved  being  absorbed  in 
caustic  soda  solution.  I  found  that  here  also  the 
decomposition  was  complete  at  250°  C.  At  100 °  (.'.. 
white  fumes  came  from  it  and  the  mass  in  the 
retort  swelled  slightly  on  the  top.  The  funics  up 
to  140°  C.  were  colourless  or  slightly  yellow; 
between  160°  and  190°  C,  brown  fumes  appeared 
which  decreased  and  becarne  again  yellowish  at 
over  200°  C,  and  towards  the  end,  at  240°  t'.,  there 
appeared  to  be  no  fumes  given  off.  In  a  typical 
experiment  I  recovered  : — 


on  present  prices,  it  would  show  an  advantage  of 
over  £10  per  ton  oi  tiiue.  The  actual  working 
expenses  should  be  no  higher  than  in  the  ordinary 
method  of  making  nitric  aid,  as  any  extra  expense 
in  labour  would  be  fully  balanced  by  the  reduced 
quantity  of  fuel  required  and  the  lesser  wear  and 
tear  on  the  plant,  owing  to  the  low  temperature 
at  which  the  reactions  take  place.  Either  of 
these  methods  would  enable  the  nitric  acid  rnami- 
facturer  to  decompose  each  ton  of  nitrate  of  soda 
with  three-fourths  of  the  acid  which  is  required  at 
present,  and  to  get  rid  of  a  troublesome  by-product  : 
and  there  appears  to  be  no  reason  why  he  should  not 
manufacture  caustic  soda  on  the  spot  from  the 
saltcake  produced,  and  thus  add  further  to  his 
revenue. 

Since  writing  this  I  have  found  a  method  by 
which  nitre  cake  can  be  obtained  as  a  fine  powder 
at  about  2s.  per  ton  ;  this  will  further  reduce  the 
cost  of  producing  nitric  acid  from  nitre  cake  as 
given  above,  and  as  no  sodium  carbonate  is  used 
in  this  method,  2 £  tons  of  n.tre  cake  will  be 
sufficient  to  decompose  oue  ton  of  sodium  nitrate. 

Discussion. 

The  Chairman  said  that  Dr.  Grossmann  was 
to  be  congratulated  on  the  success  of  his  method, 
especially  having  regard  to  the  application  of  so 
low  a  temperature.  Some  20  years  ago  a  process 
had  been  described  in  the  Journal  of  this  Society 
(Vol.  XII.,  p.  44)  for  the  utilisation  of  nitre  cake  by 
the  cooling  of  practically  saturated  solutions  of 
the  substance,  when  owing  to  the  conditions  of 
temperature  neutral  sodium  sulphate  and  free 
sulphuric  acid  w-ere  formed.  For  technical  pur- 
poses, such  as  for  souring,  this  would  be  a  conven- 
ient way  of  obtaining  a  moderately  strong  sulphuric 
acid. 

Mr.  W.  Thomson  enquired  whether  it  was 
possible  to  dispense  with  the  use  of  sodium 
bicarbonate  and  obtain  a  friable,  spongy  mass 
by  blowing  air  into  the  molten  nitre  cake,  after  the 
manner  of  making  slag  wool. 

In  analyses  of  samples  of  nitre  cake  he  had 
made,  he  was  struck  by  the  completeness  with 
which  the  nitric  acid  had  been  removed  from  the 
nitre  used. 

Mr.  Stanley  Smith  said  that  those  who  had  not 
had  an  opportunity  of  observing  the  Birkeland- 
Eyde  process  in  operation  could  not  possibly  form 
a  conception  of  the  difficulties  experienced  in  the 
absorption  of  the  nitrous  gases.  The  gases 
obtained  by  Dr.  Grossmann  were  doubtless  very 
much  more  concentrated  than  those  obtained  in  the 
nitrogen  fixation  process,  but  considerable 
capital  expenditure  would  be  required  for  their 
recovery.  It  was  by  no  means  possible  to  recover 
the  whole  of  the  gases  in  water.  It  was  necessary 
that  the  last  gas  should  be  washed  with  an  alkaline 
solution.  Milk  of  lime  had  not  been  used  in  the 
Birkeland-Eyde  process  for  a  long  time.  In  Dr. 
Grossmann's  process  it  was  apparent  that  soda 
ash  must  be  used  for  part  of  the  absorption,  and 
this  would  mean  that  a  certain  amount  of  nitrous 
gases  would  be  recovered  not  as  nitric  acid  but  only 
as  sodium  nitrate.  Dr  Grossmann  pointed  out 
that  his  process  was  practically  a  quantitative 
reaction  ;  carried  out  on  a  small  scale,  however. 
a  1-8%  loss  was  found.  The  recovery  of  the  nitric 
acid  would  entail  a  further  loss,  which  would 
result  in  additional  expense.  If  bj  this  process 
most  of  the  nitrous  gases  were  absorbed  in  water, 
the  maximum  strength  of  the  nitric  acid  obtained 
without  a  very  elaborate  absorption  plant,  would 
be  about  30%.  This  did  not  appear  to  be  oi  very 
much  value  under  present  citf  umstances,  since  the 
chief  demand  is  for  the  strong  acid. 

\  remark  had  been  made  that  d  might  be 
possible  to  utilise  nitre  cake  in  the  manufacture 
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of  chlorine  The  utilisation  of  large  quantities 
of  chlorine  in  an  •■<  onomical  manner  was  the  onlj 
drawback  lo  the  manufacture  oi  alkali  by 
electrolysis  on  a  largely  increased  scale.  Should 
it  be  possible  fco  find  a  remunerative  outlet  for 
large  quantities  of  chlorine,  there  was  no  doubt 
that  1  h«-  quantity  of  alkali  manufa  tured  by  the 
ammonia-soda     ].i.  ivmild     be     very     much 

reduced. 

Dr.  Ghossmann.  iii  reply  to  the  Chairman,  said 
that  it  was  quite  correct  thai  a  solution  of  nitre 
cake  stronger  in  sulphuric  acid  than  the  ordinary 
solution  could  be  obtained  by  crystallising  out 
some  of  the  sodium  sulphate  ;  but  at  the  same  rime 
the  impurities  in  the  nitre  cake  would  also  I » c  in  a 
more  concentrated  form  in  the  solution. 

The  process  Mr.  Thomson  suggested,  of  exposing 
molten  nitre  cake  to  an  air  Mast,  might  produce 
a  substance  .similar  to  slag  wool,  but  w  ould  not  ha  \  e 
the  effect  of  rendering  (lie  mass  friable.  As  regards 
the  nitric  acid  and  nitrate  left  in  nitre  cake,  his 
experience  had  been  quite  different  from  Mr. 
Thomson's. 

Referring  to  Mr.  Stanley  Smith's  remarks, 
Dr.  Grossmaim  said  that  the  difficulty  of  absorbing 
the  unoxidised  nil  rous  fumes  would  be  considerably 
less  than  in  the  Birkeland-Eyde  process  and  even 
if  the  last  traces  had  to  be  absorbed  in  soda,  the 
amount  of  the  latter  required  should  only  lie  a 
negligible  quantity.  The  assumption  that  the 
condensed  nitric  aeid  would  only  contain  30% 
UNO;,  was  eonlrarj  lo  the  best  authorities,  such 
as  Dammer,  vim  slate  thai  the  strength  of  aeid 
recovered  by  th<  atmospheric  process  is  35°  lb, 
i.e.,  50%  IINOj.  Such  an  aeid  would  have  to  be 
concentrated  to  render  it  applicable  for  certain, 

though  not  for  all.  purposes.  This  was  success- 
fully done  now,  and  improvements  were  constantly 
being  made  in  thai  direction,  and  were  to  be  found 
in  the  patent    literature. 

The  react  ion  was  practically  quantitative,  and  (he 
figure  01  ■::"„  represented  the  actual  quantities  of 
nitric  and  nitrous  acids  recovered  and  obtained  by 
distillation  of  a  mixture  of  nitre  cake,  nitre,  and 
charcoal. 

Mr.  Smith's  remarks  on  the  chlorine  industry  of 
the  future  were  purely  controversial  ;  the  fact 
remained  that  at  present  hydrochloric  acid  was 
scarce  and  absurdly  high  in  price,  and  that  under 
these  circumstances  the  use  of  nitre  cake  for  its 
production  would  be  advantageous. 


Correspondence. 

OTILISATION  OF  NITRE  CAKE. 
Sib, 
Of  the  two  i   i  bi  b   I  have  worked  out 

for  the  utilisation  ol  nitre  cake,  and  which  are 
published  in  this  issue  of  the  Journal,  onlj  the 
first,  method,  dealing  with  the  reactions  which 
take  place  when  nitre  cake,  sodium  nitrate, 
and  coke  are  heated,  was  brought  before  the 
.Manchester  Section;  the  second  method,  owing 
to  a  prohibition  from  the  Army  Council  (since 
withdrawn),  was  not  published  at  the  time.  The 
first  method  was  submitted  in  November,  1916, 
to  the  Explosives  Department  of  the  Ministry  of 
Munitions  which,  of  its  own  volition,  tried  it,  in 
the  Research  Laboratory  and  reported  that  only 
33%  decomposition  was  found.  \  full  account 
of  the  node  in  which  1  had  carried  out  my  experi- 
ment was  then  forwarded,  and  elicited  a  further 
statement  that  "working  substantially  oi 
lines  "  the  1  tepaj  tment  only  obtained  33%  di  bom- 
po  ition  of  the  nitre,  against  97%  which  I  el 
and  99°,',  which  has  since  been  found  I 
independent  analytical  chemist  of  the  i 
repute.  On  my  offering  to  demonstrate  i 
laboratory  the  coin,  in,  oi  m\  statements,  1 
received  a  communication  which  without, 
admission  implied  that  the  experiments  carried 
on  by  the  Ministry  of  Munitions  might  not  have 
been  on  exactly  the  same  lines  as  mine  ;  but 
without  giving  any  reasons  based  on  facts  the 
Department  de  lined  to  go  further  into  the  matter. 
The  adherence  to  a  result  ivhieh  shows  a  dis- 
crepancy of  66%  can  only  be  account  id  •  <>;■  by 
assuming  that   the  matter  was  a  priori  not  cons 

sidered  of  sufficient   importance  tec  r i % >•  serious 

attention.  H  is  entirely  within  the  discretion  of 
the  Explosives  Department  of  the  Ministi 
Munitions  to  subject  a  process  to  examination 
or  not,  but  it  is  of  national  importance  thai  If 
a  process  is  submitted  to  investigation  the  experi- 
ments s hoi i Id  be  carried  out  in  accordance  wit 
inventor's  instructions  and  in  the  most  careful 
and  efficient  manner.  Unless  this  is  done,  no 
sound  conclusions  as  to  the  value  of  a  process 
can  lie  arrived  at. 

I  am,  etc., 

J.  Grossmann, 
Manchester, 

22nd  September,  1917. 
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Filtration;     Principles   of .      1>.    I?.    Sperry. 

Met.    and    Chem.    Eng.,    1910,    15,    198     202; 
11117,   17.  KM     -166. 

Is  the  filtration  of  a  liquid  containing  a  solid 
in  suspension,  there  are  two  concurrent  processes: 
(I)   flow   of   liquid   through    the'   porous    filtering 

medium,  and  (J)  building  up  of  the  filter  take. 
The  author  shows  experimentally  that  t  he- 
rate  of  How  is  dire.  tl\  proportional  to  the  pressure 
above  the  liquid,  which  i.  in  accord  with  the 
Poiseuille  formula   for  the  edible,.,,  flow    through 

tubes.  Filtration  is  a  capillars  phenomenon.  A 
mathematical  expression  is  dedn.  ed  connecting 
the    two    processes,     1    and    L'.    and    1 1 « i  —    has    been 


tested    experimentally     by    studying    the    iii 

discharge  curves  of  a  filter  through  which  a  sus- 
pension of  kieselguhr  in  water  was   forced  under 
pressure.     The     requirements     of     the     equation 
deduced    were    nearly    but    not    exactlj    fulfilled. 
This  was  (raced  to  sedimentation  of  the  sus]  - 
which   thickened   the   filter   cake   at    a    rate 
than  thai  elm-  to  passage  of  the  liquid  throu 
By  eliminating  sedimentation  the  validity   • 
mathematical  treatment  was  confirmed.     H.J.  II. 


/'<  rvaporation,  perdistillaiion,  and  percryslallisa 

I '.    A.    Kol„-r.      J.    Amer.    Chem.    Sen-..    I !  1 1  7 . 


I'll   -948 


39, 


Water  held  in  a  collodion  or  parchment  membrane 
container  evaporates  through  the  walls  as  though 
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no  membrane  were  present.  Tliis  phenomenon  is 
called  pervaporation.  The  speed  of  pervaporation 
is  so  great  that  it  is  impossible  to  heat  water  to 
the  boil  by  means  of  a  Bunsen  flame  when  the 
water  is  in  a  closed  collodion  container.  The 
method  may  prove  useful  for  concentrating 
sterile  preparations,  such  as  foodstuffs,  toxins. 
and  anti-toxins,  under  sterile  conditions.  For 
example  a  globular  collodion  container  fitted 
with  a  glass  tube  at  the  top  and  closed  with 
a  cotton  plug  and  tin-foil,  was  sterilised 
and  filled  with  300  c.c.  of  a  sterile  meat  infusion 
broth  medium.  I5y  pervaporation  in  a  large 
incubator,  the  infusion  was  converted  into  a 
product  resembling  Liebig's  beef  extract  in  colour, 
taste,  and  consistency.  Perdistillation.  or  dis- 
tillation by  pervaporation.  can  be  effected  at  low 
temperatures  under  ordinary  pressure  as  well  as 
in  vacuo.  When  a  dialysable  constituent  of  a 
liquid  in  a  collodion  or  parchment  membrane  con- 
tainer reaches  saturation,  crystallisation  usually 
takes  place  on  the  outside  of  the  container  ;  this 
is  termed  percrystallisation.  Tin-  crystals  are  dry 
and  practically  free  from  mother-liquor.  They 
dissolve  when  a  little  water  is  added  inside  the 
container. 

Thermostat;     A    high     temperature    .     J.    L. 

Haughton    and    D.    Hanson.      Inst,    oi    Metals, 
Sept.   19,   1917.      [Advance  copy.]     12  pages. 

The  instrument  consists  of  a  double-walled  vessel 
made  into  a  furnace  by  winding  it  with  nichrome 
wire.  This  vessel  acts  as  a  gas  thermometer,  and 
the  variations  in  the  pressure  of  the  air  contained 
in  it  operate  a-  contact-breaker  which  regulates 
the  current  supplied  to  the  furnace.  The  cont  t 
breaker  is  a  (J-tube,  containing  mercury  and  fitted 
with  two  platinum  contact-,  which  breaks  the 
relatively  small  current  of  a  solenoid  relay  :  this 
in  turn  pulls  a  fork  into  or  out  of  two  men  ury 
cups,  thus  cutting  off  or  putting  in  an  external 
resistance  to  the  furnace.  One  side  of  the  relaj 
is  connected  to  the  furnace  bulb,  and  the  other  to 
the  closed  bulb  of  a  simpler  thermostat, 
similar  in  principle  to  the  main  thermostat.  This 
device  is  necessary  to  protect  the  instruments 
from  the  variations  otherwise  caused  by  changes 
in  atmospheric  temperature  and  pressure.  Using 
a  modified  bulb,  slow  rates  of  cooling,  of  the  order 
of  1*  or  23  C.  per  day,  can  be  obtained. — J.  H.  P. 

Decolorising -carbon.     See  IIb. 

Patents. 

High   vacua;     Means  and  apparatus  for  obtaining 
— .     The  British  Thomson-Houston  Co.,  Ltd., 
London.     From  General  Electric  Co..  Schenec- 
tady, N.Y.,  U.S.A.     Eng.  Pat.  108,590.  Oct.  18, 
191'G.     (Appl.  No.   14.821  of  1910.) 

Is  apparatus  of  the  type  described  in  Eng.  Pat. 
105,357  (this  J„  1917,  584),  the  blast,  of  mercury 
vapour  is  made  to  enter  the  condensing  chamber 
in  a  downward  direction,  and  this  chamber 
is  connected  with  the  vessel  to  be  exhausted 
through  a  trap,  so  that  mercury  vapour  cannot 
enter    the    vessel. — W.  !'.  '■ '. 

[Mercury]  boiler.  W.  L.  R.  Emmet,  Schenectady, 

X.Y..    Assignor  to    General    Electric    Co.      I  ,S. 

Pat.    1,236,155,  Aug.   7,    1917.     Late  of  appl., 
Nov.  20.   1913. 

Ix  a  mercury  boiler  consisting  of  v;  pour  and  liquid 
chests  connected  by  bent  header  pipes,  the  joints 
between  the  pipes  and  headers  are  enclosed  and 
connected  with  a  means  of  producing  a  vacuum  to 
draw  off  any  mercury  vapour,  and  with  a  drain 
to  draw  olT  any  liquid  mercury  which  may  leak 
through  the  joints. — \Y.  H.  C. 


Boiler-feeding  means.     W.  L.  R.  Emmet.  Schenei  - 
tady,    N.Y..    Assignor   to    Genera  Co. 

U.S.    Pat.    1,236,154,    Aug.    7.    1917.     Date   of 
appl..  Nov.  26,  1913. 

A  number  of  generators  for  liquid  of  iugh  boiling 
point  are  connected  together  at  .bout  the  liquid 
level  ty  pipes  which  dip  down  so  as  to  form 
pra<  ti.  ally  C-bends  between  the  individual  genera- 
tors ;  the  bends  contain  sufficient  liquid  to  prevent 
vapour  passing  from  generator  to  generator,  but 
allow  the  passage  of  liquid.  The  vapour  s] 
of  each  generator  is  connected  with  a  common 
vapour  main  by  a  pipe  having  a  non-return  -valve. 
Each  generator  is  connected  with  a  gravity  feed 
main  by  a  pipe  provided  with  a  float   valve. 

— W.  11.  C. 


Catalytic  mule  rial  :    Method  ofmaking 


.  ('.  B. 
Morey  and  C.  R.  Craine,  Assignors  to  Larkin  Co., 
Buffalo,  N.Y.  U.S.  Pat.  1,232,830,  Julv  10, 
1917.     Date  of  appl..  Feb.  2,  1916. 

Ax  insoluble  compound  of  a  catalytic  metal,  for 
example,  an  insoluble  salt  of  nickel,  is  suspend-  < I 
in  water  and  mixed  with  an  absorptive  non- 
catalytic-  material,  such  as  fullers'  earth,  from  which 
the  moisture  and  gases  have  i  een  driven  off  by 
heat,  so  that  the  solid  compound  enters  into 
interstices  of  the  al  sorptive  material.  The  mix- 
ture- is  then  dried,  ground,  and  reduced. — W.  H.  C. 

Mixing    machine.     T.    J.    Sturtevant,    Welles! 
Ma-s.,    Assignor   to    Sturtevant    Mill   Co.     U.S. 
Pat.    1,234,230,   July  24,   1917.     Date  of  anpl., 
Oct.  7,  1916. 

A  horizontal  cylinder,  open  at  one  end.  is 
mounted  within  a  casing  so  that  it  can  be  rotated 
in  either  direction.  Materials  to  be  mixed  are 
charged  through  a  shoot  which  passes  through 
the  casing  into  the  open  end  of  the  cylinder,  and 
are  mixed  by  rotating  t  be  latter.  When  the  mixing 
is  complete,  the  direction  of  rotation  is  reversed 
and  the  contents  are  discharged  into  a  shoot  placed 
in  the  lower  part  of  the  casing. — W.  H.  C. 

Solutions,    emulsions,    and    the    like  :      Method    of 

thickening     (coyidensing)     or     drying     .     P. 

Askenasy,  Karlsruhe,  Germany,  Assignor  to 
Akt.-Ges.  fiir  Chemische  Produkte  vorm.  H. 
Scheidemandel.  Berlin.  U.S.  Pat.  1,234,714, 
July  31,  1917.     Date  of  appl.,  Dec.  12,  1916. 

Small  globules  or  beads  of  glue  or  gelatin  are 
added  to  the  solution  or  emulsion  to  be  thickened 
and  kept  in  contact  therewith  for  a  sufficient  time- 
to  absorb  a  portion  of  the  liquid  present  ;  the 
beads  containing  the  absorbed  liquid  are  removed 
and  a  thickened  residue  thereby  obtained  :  the 
separated  beads  are  dried  and  used  again  for  a 
similar  purpose. — J.  F.  B. 

Furnace-charging  system.     L.   D.   Anderson.    Mid- 
vale,  Utah,  Assignor  to  United  States  Smelting, 
Refining  and  Mining  Co.     U.S.   Pat.   1,234,998, 
July  31.  1917.     Date  of  appl..  Dec.  27,  1915. 
An  elongated  furnace  has  a  charging,  measuring  . 
and  mixing   ho]. per.    of   approximately   the   si  i 
length   as  the  furnace,   w  hi.  h  is  charged  with  the 
differenl     ingredients     from     various     bins.     The 
materials  are  mixed,  formed  into  a  layer  of  approxi- 
mately the  same  length  as  the  furnace,  and  then 
charged  into  the  latter.-   W.  EL  C. 

Coolinn  tower-  C.  W.  E.  (  larke.  Broc  I  line,  Mi 
U.S.  Pat.  1,235,291,  Julv  31,  1917.  Date  oi 
appl..  Oct.  28,  1916. 
A  cooling  tower  contains  a  series  of  rows  of 
baffle-plates,  each  consisting  of  a  shed  of  metal, 
straight  at  one  end  and  curved  at  the  other  to 
form  a  channel  for  collecting  and  conveying  the 
deposited  spray.     The   baffle-plates  are  arranged 
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in  alternate  rows,  those  in  one  row  being  oppo- 
sitely  disposed  and  not  in  alinemeni  with  respect 
to  those  in  the  next  row. — B.  V.  S. 


F 


Straining  liquids  ;      Apparatus     lor . 

Pitch  and  P.  0.  Stephens,  Assignors  bo  B.  A. 
Wittemann,  Buffalo,  N.V.  U.S.  Pat.  1,235,672, 
Aug.  7.  1917.      Hate  of  appl.,  Apr.   I.  1911. 

The  straining  surface  is  maintained  in  ;i  clean 
condition  by  an  adjustable  scraper  which  is  sup- 
ported cm  rollers  and  passes  over  thesurface. 
The  scraper  is  formed  of  a  band  of  resilient  ma- 
terial the  lower  edge  of  which  is  divided  by  tran 
verse  slut-,  into  a  number  of  resilient  fingers 
which  pass  over  and  i  onform  with  the  irregularities 
of  the  straining  surface.     W.  II.  C. 

Rotary-mill  construction.  M.  P.  Williams.  Assignor 
to  Williams  Patent  ('rusher  and  Pulverizer  Co., 
St.  Louis,  Mo.  I'.s.  Pat.  1,235,868,  i.ug.  .. 
1917.      Date  of  appl..  Oct.  28,  1015. 

A  mill  of  the  disintegrator  type  is  fed  from  a 
hopper  which  opens  into  the  upper  part  of  tin- 
grinding  ehamher  and  is  provided  with  a  slide 
regulator.  A  conduit  which  extends  in  a  centrifugal 
direction  from  the  point  of  the  casing  just  below 
that  at  which  the  feed  hopper  is  attached,  serves 
as  a  receptacle  for  any  foroign  material  that  may 
get  in  to  the  mill  and  lie  thrown  out  by  the  beaters . 
and  also  as  a  conduit  through  which  air  enters 
the  grinding  ehamher. — W.  II.  0. 

Crushing  machinery.  I?.  W.  Pringle,  Gatooma, 
8.  Rhodesia.  S.  Africa.  U.S.  Pat.  1,237,388. 
Aug.  21,  1917.      Date  of  appl.,  Feb.  2,  1917. 

See  Eng.  Pat.  102,7(57  of  1916;   this  J.,  1917,  12:*. 

Compressing  machines  or  apparatus,  also  adapted 
for  expressing  oil  or  other  liquid  from  seeds  and 
other  materials.     Eng.  Pat.   108,329.     See  XII. 

Machines  for  expressing  oil*  <>r  liquids  from  seeds, 
nuts  and  other  solids.  Eug.  Pat.  108,545. 
See  XII. 
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feat;   Economic  mi  Usui  inn  of from  Chdteauneuf- 

sur-Rance  [Ille-et-Vilaine).  ('.  Galaine,  ('.  Lenor- 
mand,  and  ('.  Houlbert.  Comptes  rend.,  1017. 
165,  337—340. 

Ekenbebg  (Ft.  Pat.  331,720  of  1003:  this  J.. 
1903,  1122)  has  shown  (hat  peat  heated  under 
pressure  to  a  temperature  above  150°  C,  lose 
its  gelatinous  consistency  and  can  then  he  easily 
dried  by  compression.  The  process  has  not  yet 
been  applied  industrially,  hut  the  product  pos- 
sesses very  striking  properties,  being  no  longer 
peat,  and  fur  convenience  the  .cut hois  have  given 

it  the  name  "  t  oiirhou."  The  calorific  value  of 
"tourbon"  is  10%  higher  than  that  of  dried 
peat  and  is  about  6500  kilo.-cal.  The  hydro- 
cellulose  being  destroyed  in  passing  through  the 
autoclave-,  "tourbon  does  not  absorb  moisture 
after  drying.  "  Tourbon  "  is  particularly  rich  in 
volatile  matter,  one  sample  of  anhydrous  "  tour 
bon "  showing  6Ivl%.  The  authors  first  reduce 
the  water  content  of  the  peat  in  a  continuous  press 
(Mabille,  Aurep  system,  etc.)  at  a  pressure  of 
50   fo    100   kilos,    per  sq.    cm.    (700   to    1400    lb. 

per    sq.   in.),    bringing    the    water    content     of    the 

briquettes    produced    clown    to    <i0°„.     The    bri- 
quettes   are     placed     in     layers     in    carriages    and 


heated  for  25  minutes  in  horizontal  autoclaves 
by  means  of  -team  at  1  <  ><  •  <'.  Freed  from  gela- 
tinous matter  the  product  dries  rapidly  in  air, 
but  -till  better  in  chambers  heated  by  the  furnace 
gases.  A  great  part  of  the  heat  is  recovered 
hy  a  recuperative  system,  an  efficiency  of  01",, 
being  attained  with  a  consumption  of  one  kilo. 
of  coal  for  the  production  of  11  kilos,  of  "  tour  I  ion." 

"Tourbon"  can  easily  be  made  to  contain  onl\ 
211  to  25%  of  water  and  may   be  used  in  place  W 

wooii  for  household  purposes,  in  gas  producers, 
or  in  distillation  processes  for  production  of 
combustible  gas  and  by-products  (sulphate  of 
ammonia,  methyl  alcohol,  coke,  etc.). — J.  E.  ('. 

Gas-firing  :  New  system  of  -  — .  A.  ('.  lonides. 
Inst,  of  Met  ,ils.  Sept.  19.  1017.  [Advance  copy.] 
o  pages. 

Fob  efficiency  in  gas  heating,  an  unvarying,  correct!] 

proportioned  mixture  of  gas  and  air  is  necessary. 
Constancy  of  composition  may  be  attained  by 
passing    the    gas   and   air   through    the   author's 

"'  mixing  balance,"  bj 
which  a  variat  ion  in  the 
pressure  of  either  brings 
about  a  corresponding 
variation  in  the  other. 
The  balance-  consists  of 
a  sensitive  floating  bell, 
the  under  side  of  which 
is  subjected  to  the 
static  pressure  of  the 
gas  supplied,  and  the 
^^"^"^^■""^t  upper  side    to    that   of 

^ —  I  ^"vsM     the    air    supplied.       It 

will  be  seen  from  the 
diagram  that  if  tin-  gas 
pressure  increases  the 
bell  will  rise,  thereby 
tending  to  close  the 
gas  valve  helou  and 
open  tin-air  vah  e above. 
If  the  air  pressure  in- 
creases the  bell  will  fall, 
tending  f  <>  close-  the  air 
valve  and  open  tie-  gas 
valve.  Tie-  effect  is  to 
maintain  a  constant 
ratio  of  gas  to  air  aft  it 
passing  t  hrough  t  In-  bal- 
ance, though  cither  be  varied.  Vsnn  indicator  of  the 
quality  of  the-  gas  mixture  made-,  an  incandcsi  -  nt 
gas  mantle-  is  used,  the-  brightness  eef  which  is  a 
maximum  for  theoretical  mixtures.  The-  author. 
proposes  to  use-  a  crucible  furnace,  in  which  tin- 
gas  and  air  burn  in  a  cylindrical  inner  chamber, 
the  waste-  gases  passing  from  the  top  and  down- 
wards through  a  surrounding  annular  space,  and 
out  of  the  furnace'  into  a  Hue  connected  tee  the 
centre  of  the  base.  Furnaces  on  the  same  principle 
have  been  constructed  for  heating  machine-  gun 
barrels.  Win -re  a  suitable  atmosphere,  oxidising  01 
reducing,  must  be  maintained,  the-  use  eef  the 
mixing  balance  permits  this,  and  an  improvement 
in  the-  quality  of  the  products.      II.. 1.  11. 


Dehydration  of  far.     Sharpie 


Patents. 


s,,  in. 


Regenerators  or  heat  interchangcrs  lot  gas  producer 
plants.  A.  11.  I.yiuii.  London,  I-.  A.  Riley, 
\.  u  York,  and  N.  H.  Rambu  h.  London.  Eng. 
Pat.  10S.7Kl.Aui.'.  II.  1910.  (Appl.  No.  11,471 
of  1916.) 

A  beat  interchanger  for  use  in  connection  with  ■ 
gas  generator  consists  of  a  series  of  concentric 
chambers  in  which  the  heating  medium  (producer 
gas)  and  the  medium  to  be-  heated  (steam  and  air] 
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alternate.  The  producer  gas  enters  tangentially 
at  11'.  and  passes  successively  through  the 
chambers  10.  5,  and  9,  escaping  at  18,  whilst  the 
steam   and   air   to    he   heated    enter   at    20,    pass 


successively  through,  the  chambers  8.  1.  and  1. 
and  escape  at  12'.  The  heating  spaces  for  the  air 
and  steam  may  take  the  form  of  a  series  of  vertical 
tubes  arranged  within  a.  cylindrical  inner  and  an 
annular  outer  heating  chamber. — J.  E.  C. 

Inflammable  liquid,  and  process  of  producing  same. 
3.  fireer.  East  Orange,  N.J.  U.S.  Pat.  1.236.557, 
Aug.  14,  1917.     Date  of  appl.,  May  21,  1915. 

A  VOLATILE  inflammable  liquid  is  produced  from 
the  liquor  condensed  in  the  manufacture  of 
illuminating  gas,  when  oil  is  used  in  the  process  of 
manufacture.  The  liquor  is  deposited  before  the 
gas  leaves  the  low-pressure  gasholder.  It  is 
collected  without  exposure  to  the  atmosphere, 
held  in  a  closed  vessel  at  the  pressure  of  the  gas- 
holder, and  distilled  at  such  pressure  at  tempera- 
tures rising  to  150°  C,  the  distillate  being  collected. 

— .T.  E.  G. 

Hydrocarbons;  Treatment  of for  the  pro- 
duction of  other  hydrocarbons  of  different  specific 
gravity  and  boiling  point.  L.  B.  Cherry,  Kansas 
City,  Mo.,  U.S.A.  Eng.  Tat,  104,330,  Dec.  1, 
1910.  (Appl.  No.  17.250  of  1910.)  Under  Int. 
Conv.,  Feb.  21,   1910. 

See  U.S.  Pat.  1 ,229,886  of  1917  ;  this  J..  1917,  863. 

Composition  of  mailer  for  adapting  carbon  residues 
from  the  distillation  of  petroleum  for  use  in 
smelting  furnaces.     U.S.  Pat.  1,230,447.     See  X. 


Chlori  nation     of    oil    gas.     U.S. 
See  XX. 


Pat.     1,235,283. 


Lubricant    Irsliit'i    machine.     Eng.    Pat.     101.97.' 
See  XXIII. 
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Decolorising -carbon.      Chem.  Trade   J.,    Sept.    15, 
1917,  218. 

Experiments    have    been    carried    out    by    the 


sectional  chemical  committee  of  the  Royal  Society 
on  the  production  of  deeolorising-earbons  similar 
to  the  German  and  Dutch  products  known  as 
"  eponite  "  and  "  norite."  From  microscopic 
examination  of  various  charcoals  it  was  concluded 
that  eponite  is  made  from  a  mixture  of  coniferous 
wood,  such  as  pine  or  cedar,  and  angiospermous 
wood,  such  as  poplar  or  willow.  A  preliminary 
treatment  of  the  wood  on  the  lines  of  Ostrejko's 
Eng.  Pat.  18.040  of  1900  (this  J.,  1902,  58)  gave 
improved  results.  In  the  experiments  wood  as 
sawdust  or  shavings  was  boiled  with  a  solution  of 
calcium  or  magnesium  acetate,  then  dried,  and 
carbonised  at  a  red  heat  with  addition  of  lime  or 
magnesia,  and  the  charcoal  washed  with  hydro- 
chloric acid,  then  with  water,  dried,  and  again 
heated  to  redness  The  addition  of  starch  mucilage 
to  the  treated  wood  increased  the  decolorising 
power.  Charcoals  made  at  higher  temperatures 
(approaching  white  heat)  from  a  mixture  of  pine 
and  willow  treated  with  calcium  acetate  and  starch 
and  from  cedar  wood  treated  with  calcium  acetate, 
were  superior  to  eponite.  Experiments  were 
carried  out  on  willow  and  cedar  as  two  distinct 
types  of  wood  under  the  following  conditions  : — 
(1)  Natural  wood,  without  treatment;  (2)  Wood 
treated  with  milk  of  lime  ;  (3)  Wood  treated  with 
calcium  acetate.  These  were  carbonised  at  white 
heat,  and  the  charcoal  washed  with  hydrochloric 
acid,  then  with  water,  and  finally  heated.  Process 
(1)  gave  a  charcoal  useless  for  decolorising;  (2) 
and  (3)  gave  very  active  charcoals,  all  equal  to 
eponite.  The  calcium-acetate  charcoals  were 
slightly  more  active  than  the  milk-of-lime  material 
and  the  type  of  wood  had  little  or  no  influence 
on  the  result.  The  process  used  was  : — Sawdust 
from  pine,  willow,  or  cedar  was  mixed  with  milk 
of  lime  to  form  a  dough,  and  the  mixture  heated  to- 
drive  off  some  of  the  water.  The  mass  was  placed 
in  a  crucible,  covered  with  a  layer  of  lime,  and 
raised  to  a  temperature  approaching  white  heat. 
The  charcoal  was  boiled  with  excess  of  hydro- 
chloric acid,  filtered,  washed,  drained,  and  heated 
in  an  iron  retort  to  a  red  heat.  The  charcoal  was 
then  powdered  and  sifted  through  a  No.  00  sieve. 
For  carbonising  a  No.  6  salamander  crucible 
heated  in  a  Fletcher  radial  injection  furnace  was 
used.-— J.  E.  C. 

Patents. 

Destructive  distillation  :    Art  of  .     Apparatus 

for  destructive  distillation.  S.  E.  Seaman,  Brook- 
lyn, N.Y.,  Assignor  to  The  Seaman  Waste  Wood 
Chemical  Co.,  Inc.,  New  York.  U.S.  Pats. 
1,236,884  and  1,236,885,  Aug.  14,  1917.  Date 
of  appl..  May  27,  1916. 

Wood  or  other  similar  material  in  a  finely  divided 
state  is  forced  into  an  inlet  passage-way  leading 
to  a  retort,  compressed  therein  to  expel  the  air, 
and  forced  into  the  retort  during  the  distilling 
operation.  Escape  of  gases  is  thus  prevented 
during  the  feeding  operation,  and  a  similar  sealing 
device  is  used  at  the  discharge  end  of  the  retort. 

—J.  E.  C. 

Electrodes  for  electric  arcs  for  medical  and  other 
purposes.  J.  C.  Round,  London.  Eng.  Pat. 
108,437,  Mar.  29,  1917.  (Appl.  No.  4588  of 
1917.) 

The   electrode  is   formed   of    powdered    .volfram. 

or   other   ore  of    tungsten,  or  oxide  of  tungsten, 

or  tungsten   powder,  enclosed  in  a  metallic  sheath 

or  cover. — B.  N. 


Filaments  ;    Drawn 


for  electric  incandescence 


lamps.     P.  F.  Guardiola,  Barcelona,  Spain.    Eng. 

Pat.  108,817,  Mar.  1,  1917.     (Appl.  No.  3046  ol 
1917.) 
Drawn  filaments  are   made  from   an   alloy   en- 
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tabling  a  preponderating  proportion  of  chromium 
the  following  being  given  as  suitable  proportions  : 
Cr,   It",,  :    (Si,  15%;    Ni,  25%;    Pt,  20%.    -B.N. 

Incandescence  lamp  ;    Electru  with  gas  filling 

and  a  holder  for  the  incandescent  wire.  E.  Pods- 
zus,  Neukolln,  Germany,  r.s.  pat.  1,234,691, 
July  24,  1917.      Dal  pi.,  Nov.  L3,  19]  I. 

A  inn. dick,  for  highly-heated  metal  filaments  i 
gas-filled  electri*    incandescence  Lamp,  is  made  of 
a    refractor;     insulating    nitride,    - u ■  ■  I !    as    boron 
nitride,  and  is  used  in  an  atmosphere  contah 
nitrogen.     B.  N. 

Vapour  electric  apparatus.  P.  G.  Keyes,  Easl 
( (range,  N.J.,  Assignor  to  Cooper  Hewitt  Elect  rii 
Co.,  Hoboken,  N'.l.  l.s.  Pat.  1,235,699,  Aug. 
7.  L917.     Date  ot  appl.,  Nov.  24,  1913. 

A  quartz  lamp  comprises  a  luminous  tube,  a 
liquid  cathode  exposed  at  one  end,  and  ;i  solid 
anode  at  the  opposite  end  consisting  "i  a  Bat 
spiral  of  tungsten.  \  barrier,  consisting  of  an 
internal  ring  within  the  end  of  the  luminous  tube, 
is  interj  osed  between  the  spiral  and  the  main  body 
of  the  tube.-  -B.  N. 

Electrode;    Arc-lamp .     W.    II.  Mott,    Lake- 

1.  Ohio,  Assignor  to  National  Carbon  Co., 

Inc.  r.s.  Pat.  1,235,996,  Aug.  7.  1917.  Date 
of  appl.,  Sept.  25,  191  I. 

The  electrode  contains  calcium  fluoride,  an  oxide 
tnium,  and  a  conducting  bodj   of  (";ri:on. 

—B.N. 


III.— TAR  AND  TAR  PRODUCTS. 

Tar;    Dehydration  of .     (;.  II.  Sharpies.     X. 

lirit.  Assoc,  (ias  Managers,  s,-pt.  7,  1917.  (ias  .).. 
1917.    139,    100—171. 

A  comparison  of  tars  from  horizontal  and  vertical 
retorts  shows  an  increased  yield  of  crude  naphtha, 
light,  oils,  and  creosote  from"  vertical  retorts,  with  a 
lower  specific  gravity  and  a  decreased  yield  of 
pitch.  A  more  detailed  comparison  gives  the 
following  results  for  vertical  retort  tar  and  hori- 
zontal retort  tar  respectively  in  lb.  per  ton  of 
coal  carbonised  : — Total  naphthas  (90's  benzol 
and  toluol  and  solvent  naphtha),  3-519  and  3-021  : 
tiO's  carbolic  acid,  1-557  and  0124  ;  cresylic  acid, 
8-574  and  3-234  ;  creosote.  55-304  and  20-902  ; 
pitch,  02-901  and  87-7.  The  rectified  naphthas 
(90's  benzol,  90's  toluol,  and  solvent  naphtha) 
from  the  vertical  retort  tar  contained  19,  ]'_',  and 
6%  paraffins,  as  against  a  maximum  of  1%  from 
horizontal  retort  tar.  In  dehydration  considerable 
quantities  of  creosote  are  carried  over  but  con- 
verse! considerable  quantities  of  naphtha  are  it 
in  the  tar.  A  large  part  of  the  tar  acids  is  recovered 
in  the  crude  oil  taken  olt  in  dchydrat  on,  but 
50°,,  is  left  in  the  dehydrated  tar.  A  comparison 
of   light    oils    from    dehydration   plants   with    light 

oils  as  obtained  by  th dinary  method  of  dis- 
tillation is  gi\,n.  along  with  an  epitome  and 
diagram  of  the  general  arrangements  of  a  dehydra- 
tion plant.  Tie-  following  results  of  a  tesi  are 
given:  Total  tar  used,  349  galls.;  quantity 
per  hour.  87-25  -.rails.  ;  time  exposed  to  heat, 
31-5  inins.  ;  temperature  of  leaving  coil,  236  C.  ; 
light  oil  recovered,  192  galls.;  water,  19  galls.; 
dehydrated  tar,  125  galls  ;  specific  gravities: 
crude  tar,  1-08;  light  oil,  1-002;  dehydrated  tar, 
1-10;  viscosity  of  prepared  tar,  66  seconds.  The 
free  carbon  in  the  prepared  tar  was  6-01%,  as 
against  5-001",,  in  the  crude,  indicating  that  the 
tar  does  not  suffer  decomposition  in  passing 
through  the  coil.  One  serious  drawback  is  the 
quantity  of  valuable  products  left  in  the  dehy drat  d 
tar.— J.  E.  ('. 


Sulphonatum  kettles.      F.    Pope.      Met.  and  Chem 

Hug..    1917.    17,    177— l.sn. 

Tin-:  methods  ol    regulating  the  temperature  and 
effecting    agitation    in    sulphonating    vessels    are 

discussed.       Temperature    is    usually    regulated    by 

using  a  jacket   through  which  low-pressure  - 
or    water    is    passed.       For    temperatures    above 
lio-  ('.  high-pressure  steam  or  superheated  watei 
can  h<-  used.     Vessels   for  use  with   high-pn 
steam  have  been  made  by  cast  ing  them  with  wrought 
iron    .oils    in    the    wall    ol    the    vessel.     An 
met  ho,;  is  to  make  a  jacket  of  boiler  plate  and  line 
it  with  cast  iron.    There  are  limitations  to  the  use 
of  superheated  steam  at  low  pn  ssure  as  us  thermal 
capacity    diminishes    at    higher    temperatures 
that    it     becomes    an    unsatisfactory    medium 
carrying  heat.      Heat  may  be  applied  by  cireulal 
hot    mineral    oil    through    the    jacket    and    a    ,,.il 
placed  in  a  furnace.      The   oil   must    be   carefully 
dehydrated    and    if    heated    to    above    150    C.     ii 
reflux    condenser    must     be    employed    to    prevent 
loss  of  lighter  fractions.     Temperatures  of  300    C. 
may  then  be  maintained.      Tne  vessels  may  also  be 
fire-heated.  Various  types  of  agitator  are  described. 
U-shaped    stirrers     mat     be    placed    eccentrically 
io   give   better   agitation.      Propeller   age 
largely  used.     The  speed  and  size  of  tin-  propeller 

must  be  adjusted  to   tie-   type  of   vessel   and  

tents,  to  give  good  results.     This  is  a  disai 
where  the  nature  of  the  liquid  changes  durib 
reaction.      Two   propellers   on   oi  I    ma; 

used  with  varying  pitches  and  throwing  in- 
directions.   The  shaft   is  preferablv  placed  slightly 
oil    ■     ntre. — Jl.  ,1.11 

Amines;     Catalytic    d(  on    of .     For- 

mation  of  aniline  from  substituted  anilines.     '.'. 
Sabatier  and  ti.  Gaudion.     Comptes  rend., 
165,  309—313. 

Finely  divided  nickel,  produced  by  the  reduction 
of  the  oxide  at  a  temperature  below  700  <  .  i- 
capable  of  decomposing  various  amines.  At 
350°  C,  nickel  converts  cyclohexylamine  into 
aniline,  whilst  the  reverse  reaction  takes  place 
below  180  ('.  :  under  similar  conditions,  piperi- 
dine  yields  pyridine,  primary  amines  are  con- 
verted into  nit  riles,  and  methyl-o-toluidine  into 
indole.  In  many  cases,  ammonia  is  split  off  ; 
ethylamine  yields  ammonia  and  ethylene,  which 
in  turn  is  decomposed  with  the  formation  of 
carbon,  hydrogen,  methane,  and  ethane.  Benzyl- 
amine  yields  toluene  and  ammonia.  Methylaniluw 
and  dimethylaniline  in  contact  with  nickel  at 
350°  C.  yield  benzene,  aniline,  ammonia,  el 
ethylaniline  and  dicthylaniline  react  in  a  similar 
way. — W.  I'.  S. 

Preparation  of  nitro-derivatives  of  toluene.   Kidok 
See  XXII. 

Patents. 
"Resins"    from  benzol-plant  residues;     Method  of 

recovering .     M.    Darrin,    Wilkinsburg 

Vssignor   to    II.    Koppers    l\>..    Pittsburgh,    I'a. 
r.s.    Tat.    1,236,917,    Aug.  1  I.    1917.     Dal 
appl..    Dec.  30,    1916. 

BENZOL-PLANT    residues   are    dissolved    in   solvent 
naphtha,   the  insoluble  solid   matter  is  removed, 
and    tie-    solution    is    distilled    until    the 
vapour   temperature   is  attained,   when  a 

blown  through   the   solution.       I-'.  W.  A. 

Catalytic    hydrogenisations ;     Effecting —  [Re- 

duction of  aromatic  amines.]     O.  Schmidt,  I.ud- 
wigshafen,     and     II.     Blankenhorn,     Mann: 
Assignors  to  Badische  Anilin  und  Soda   Eabrik, 
Ludwigshafen,   Germanv.      l.s.    Pat.    1.237,828, 
Aug.  21.  1917.      Date  of  appl.,  May  8,  191.',. 

See  Eng.  Pat.  6409  of  1915  ;  this  .1..  1910.  920. 
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IV.— COLOURING  MATTERS  AND  DYES. 

Palatine  Chrome  Black  OB;    Preparation  of - 


I.  Tornioka.    Kogvo-Kwagaku-Zasshi  (J.  Chem. 
Ind.,  Tokyo),  1917,  20,  577—587. 

1-AMINO-2-XAPHTHOL-4-SUIJPHONIC  a -id  was  pre- 
pared by  the  following  methods  :  (a)  o-nitro- 
naphthalene  was  heated  with  sodium  bisulphite 
solution  (over  20%  S02),  and  the  1-aniinonaphiiial- 
ene-2.4-disulpl;onic  arid  produced  was  submitted 
to  alkaline  fusion  ;  (B)  l-nitroso-2-naphthol  was 
heated  with  35%  sodium  bisulphite  solution  ; 
(C)  Orange  II.  was  reduced  by  stannous  chloride  or 
zinc  dust  and  hydrochloric  acid,  the  l-amino-2- 
naphthol  produced  was  treated  with  bleaching 
powder,  and  the  resulting  ^-naphthoquinone-a- 
chlorimide  treated  with  sodium  bisulphite  solu- 
tion. By  using  one  of  these  methods  a  yield  of 
94  %  of  the  theoretical  quantity  was  obtained. 
24  parts  of  l-amino-2-naphthol-4-sulphonic  acid 
was  dissolved  in  11-3  parts  of  15%  ammonia  solu- 
tion diluted  with  60  parts  of  water,  and  58-2  parts 
of  zinc  chloride  solution  (40°  B.  ;  sp.gr.  1-3S4) 
added  ;  the  zinc  salt  was  cooled  in  ice,  and  10  parts 
of  90  %  sodium  nitrite  in  50  parts  of  water  added 
gradually  at  2  — 5-5  C,  the  temperature  being 
subsequently  raised  to  13°  in  2  his.,  kept  at  25  — 
30  C.  for  1  !n-.,  and  at  40  — 15-  C.  for  1  hr.  The 
diazo  solution  was  cooled  to  30"  C,  and  30  parts 
is  25%  acetic  acid  added  ;  after  stirring  for  1  hr., 
40  parts  of  soda  ash  was  added  gradually,  the 
solution  was  warmed  to  40°  C,  and  10  parts  of 
/3-naphthol  dissolved  in  6  parts  of  caustic  soda 
and  30  parts  of  water  at  S0°  O.  added  with  vigorous 
stirring  ;  after  stirring  for  5  hrs.  at  50°  C,  the 
^inc  salt  of  the  dyestuff  was  salted  out,  and  con- 
verted into  the  free  acid  by  concentrated  hydro- 
chloric acid  ;  the  yield  was  536  parts,  correspond- 
ing to  95-8%  of  theory.— F.  W.  A. 

Patents. 
[Trisa-o]  colouring  matters;    Manufacture  of - 


E.  P.  and  H.  W.  Ehrhardt,  Birmingham.     Eng. 

Pat,  108,613,  Nov.  22,  1916,  and  Jan.  6.  1917. 

(Appl.  Xos.  16,752  of  1916  and  301  of  1917.) 
Diazotiskd  p-phenylenediamine-azo-salicylic  acid 
is  combined  with  picramic  acid-azo-m-toluylene- 
diamine,  -m-phenylenediamine,  or  -chloro-?n-phenyl- 
enediamine.  The  products  dye  chrome-mor- 
danted wool  a  yellower  shade  of  brown  than 
picramic  aeid-azo-m-toluyienediamine,  faster  to 
light  than  the  monoazo  dyestu  "i".  and  of  equal 
fastness  to  scouring  and  milling. — F.  W.  A. 

Trisoro]  dyesiuffs.  J.  H.  Stebbins,  jun..  New 
York.  U.S.  Pat.  1.235,253.  July  31.  1917. 
Date  of  appl.,  Jan.  9,  1917. 

1.8  -  DlHYDROXYN'APHTHALEXE  -  3.6  -  DISrLPHQ.VIC 

icid  is  first  combined  with  tetrazotised  benzidine 
■ind  then  with  a  diazotised  amine,  and  the  produi  t 

s  combined  with  a  naphtholsulphonic  acid.  The 
'lyestufl's  produced  give  bluish  or  purplish  shades 

>n  cotton  from  a  sodiumsulphate  bath,  and  blue 
':o  black  to  biown  shades  on  wool  from  an  acid 

«diiun  sulphate  bath .     The  product  using  picramic 

icid  and  1.4  -naphtholsulphonic  acid  is  specially 

laimed.— F.  W.  A. 
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Straw,  Utilisation  of  surplus  — . 
X  anticipation  of  a  surplus  production  of  straw 
a  Scotland  next  year,  amounting  to  over  420,000 
ons,  a  Memorandum  has  been  prepared  by  the 
onsulting  Chemist  to  the  Highland  and  Agri- 
ultural  Society  of  Scotland.     The   Memorandum 


states  that  the  use  of  straw  in  this  country  as  a 
constituent  in  the  manufacture  of  paper  has  been 
largely  curtailed  owing  to  irregularities  of  supplii  s 
and  fluctuations  in  prices.  Prior  to  the  war  the 
supply  of  esparto  was  quite  regular  and  ample, 
and  was  obtainable  at  more  or  less  regular  and 
moderate  prices.  Esparto  and  wood  pulp  have 
been  the  raw  materials  most  largely  used  hitherto 
in  the  manufacture  of  cheap  writing  papers  and 
the  better  class  of  printing  papers.  Paper  manu- 
facturers see  no  reason  why  straw  should  not  be 
much  more  largely  used  in  the  manufacture  of 
various  grades  of  paper  in  the  United  Kingdom, 
provided  constant  supplies  can  lie  obtained, 
.■>:id  provided  also  that  farmers  will  take  the 
trouble  to  keep  straw  reasonably  free  from  stalks 
of  thistles,  etc.  Straw  pulp  may  be  looked  upon 
as  a  substitute  for  esparto,  although  it  does  not 
seem  probable  that  it  can  ever  entirely  supersede 
that  product.  The  best  quality  of  straw  pull' 
could  be  freely  used  in  the  hardening  of  ordinary 
writing  paper,  which  is  largely  composed  of  wood 
and  esparto  pulps,  but  which  could  be  made 
entirely  from  wood  and  straw  pulps.  Experi- 
ments have  recently  been  carried  out  in  two 
Scottish  mills  for  the  purpose  of  determining  the 
yield,  and  o,'  testing  the  utility,  of  straw  pulp. 
Both  wheat  and  oat  straw  were  tested,  and  fairly 
satisfactory  results  were  obtained.  A  yield  of 
pulp  was  obtained  from  oat  straw  equal  to  35  per 
cent,  of  the  weight  of  bone-dry  straw.  Among 
possible  consumers  of  straw  must  be  included  the 
manufacturers  of  straw  boards.  Up  to  the 
present  time  the  United  Kingdom  has  taken 
supplies  of  these  boards  entirely  from  abroad. 
The  utilisation  of  straw  for  straw  boards  could 
be  effected  by  paper  manufacturers  if  they  cared 
to  augment  their  present  machinery  by  the  special 
machinery  which  would  be  necessary.  The 
cheapest  straw  boards  are  made  from  straw  and 
waste  material,  and  it  is  these  that  3re  imported 
from  abroad.  Boards  for  expensive  books  are  of 
British  manufacture.  It  may  be  possible,  says 
the  writer  of  the  Memorandum,  for  United  King- 
dom manufacturers  to  turn  out  suitable  straw 
boards,  such  as  are  found  on  the  covers  of  ordinary 
books.  The  Memorandum  also  discusses  the 
utilisation  of  straw  for  increasing  the  yield  of 
mtrogen  in  the  soil,  and  also  its  utilisation  for 
feeding. 

Pulp  and  paper  industry  of  Canada.  O.  F.  Brvant. 
Pulp  and  Paper  Mag.  J.  Rov.  Soc.  Arts,  1917, 
65,  619 — 626,  631 — 639. 

At  the  present  time  there  are  about  80  pulp  and 
paper  mills  in  Canada.  The  percentage  proportions 
of  the  different  types  of  pulp  manufactured  in 
Canada  in  1915  were  :  Mechanical,  52-9  ;  sulphite, 
33-5  ;  sulphate.  131  ;  soda.  0-5.  Spruce  was 
used  to  the  extent  of  50%  of  the  total  pulp  manu- 
factured, balsam  fir  33%,  while  the  remainder 
was  made  up  of  hemloek.  jai  1;  pine,  and  poplar. 
In  most  cases  no  logs  under  4  in.  diam.  are  ac- 
cepted :  the  amount  of  bark  i  in  a  log  is  ahoul  10% 
by  weight  and  the  loss  of  weight  in  removing  it 
by  a  disc  barker  is  about  20%.  With  barking 
drums  a  considerable  saving  is  effected,  the  yield  of 
air-dry  pulp  per  cord  being  1700  lb.  with  die 
barkers  and  198b  lb.  with  drum  barkers.  In  tie 
manufacture  of  mechaui«al  pulp,  cold-ground  pulp 
is  ground  with  plenty  of  water  ami  i-  for 

finer  products,  while  hot -ground  pulp,  in  the  pro- 
duction of  which  tlie  qucntifv  of  water  i>  restricted 
and  the  temperature   rises  to   66     C.  :  tble 

for  fast,  coarse  work,  such  as  news  paper  manu- 
facture. In  the  manufacture  of  sulphite  pulp, 
rotarv  sulphur  kiln-  give  more  efficient  results 
than 'the  old  type  of  horizontal  burner.  Another 
modern  type  consists  of  a  vertical  <  yliiidn,  al  shell 
at  the  top  of  which  is  a  melting  pot  ;    the  molten 
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sulphur  drips  down  tb  i  tower  over  shelves  which 
cause  it  to  travel  from  side  to  side  exposed  to 
the  action  oi  the  ascending  air.  hi  Canada  both 
the  limestone  proi  ess  and  the  milk  of  lime  proi  e 
are  employed  for  the  production  of  the  liquor. 
The  pulp  digesters  arc  lined  \\  it  1 1  acid-resisting 
Hint  brick  jointed  with  a  mixture  of  litharge, 
glycerin,  and  quartz.  These  bricks  are  Bel  over 
a  course  of  ordinary  bricks  cemented  with  Portland 
cement  and  quartz.  Pulp  is  digested  bj  the  rapid 
method  at  a  maximum  pressure  of  75  lb.  pi  r  sq.  in. 
and  a  temperature  of  165  C.  and  ds  the  slow 
"  Mitscherlich "  process  at  a  maximum  pressure 
of  55 — tin  Mi.  In  the  manufacture  of  soda  pulp 
the  wood  is  chopped  more  finely  than  for  sulphite 
pulp;  digestion  with  caustic  soda  is  carried  out 
in  upright  digesters  under  a  pressure  of  100—  I2.">lh. 
per  sq.  in.  foraboul  8  hours.  The  sulphate  process 
been  established  in  Canada  foraboul  lo  years 
and  is  used  <  hi.il>  for  the  manufacture  <>l  "  krafl 
pulps;    various  inferior  qualities  of  wood  ran  be 

worked  l>v  this  process  which  arc  unsuitable  for 
the    manufacture    of    sulphite   pulp.      Digestion    is 

carried  out  sometimes  in  stationary  digesters  and 
sometimes    in    "  tumblers "    revolving    on    their 

short  axis,  having  a  maximum  capacity  of  2  1  tons. 

The  pulp  is  prefers  My  washed  in  closed  "  diffusers  " 

bj  means  of  weak  Ihpiors  from  previous  charges. 
Evaporation  of  the  black  lye  is  performed  in  a 
combination  of  a  multiple  effect  evaporator  and  a 
disc  evaporator  heated  by  the  gases  from  the 
calcination  furnaces  ;  the  latter  consist  of  a  rotary 
furnace  placed  in  front  of  a  smelling  furnace  in 
which  a  very  high  temperature  is  maintained  in 
order  to  hum  the  carbon  and  reduce  the  sodium 
sulphate.  For  bleaching  wood  pulp  many  of  the 
mills  are  equip]  ed  with  electrolytic  plant  for 
preparing  chlorine  and  caustic  soda,  the  chlorine 
gas  being  absorbed  in  milk  of  lime.  In  1008, 
•  ii"„  of  the  pulp-wood  cut  was  exported  iu  the 
raw  state,  whereas  in  1915  the  raw  wood  exported 
was  only  11*4%.  During  that  period  tin-  export 
of  pulp-wood  has  increasi  d  by  only  0-7",,,  whereas 

the  export  of  wood-pulp  has  increased  by  MO",,. 
At  the  average  rate  of  10  cords  of  wood  per  acre. 
a  mill  producing  200  tons  of  news  paper  per  daj 
would  require  the  product  of  90(10  acres  per  year 

and  allowing  III  years  for  a  crop,  such  a  mill  would 
he  served  hy  at  Tact  of  400,000  acres  with  systematic 

cutting    and    re-planting,     Canada    is  '  producing 

about  1SOO  tons  of  news  paper  alone  per  day.  and 
the  total  out  of  pulp  wood  in  191">  was  2,355,550 
cords.  The  total  production  of  pulp  in  1915  was 
1,074,805  tons,  oi  which  748,776  tons  was  mechani- 
cal pulp.  The  industry  is  concentrated  in  the 
province-  oi  Quebec  and  Ontario.  The  estimated 
amount  of  paper  produced  is  H.T.'il'.OOO  lb.  per  2  1 
hours.  Developments  are  at  present  under  way 
which  will  increase  the  daily  output,  of  pulp  by 
880  tons.— J.  F.  B. 

Patents. 
Coaled    fabric.       E.     W.    Adams    and    S.     <;.    \V. 
Farthing,   London.      Eng.  Pat.  108,376,  Aug.  28, 
1910.     (Appl.  No.  12,138  of  1910.) 

Thick  twill  canvas  is  coated  on  both  sides  with 
a  composition  consisting  of  hard  paraffin,  2  parts  ; 
soft  paraffin,   I   parts;    wood  charcoal,  0-5;    and 

powdered     talc,     0-5     part.      The     ingredients    are 

melted  together,  stirred  until  cold,  and  rubbed  in 
cold.— J.  F.  B, 

Wool,  hair,  or  likt    substances  contaminated  toiih 

lime;      Method    of    deliming    .     J.    Lucas. 

Passaic,    N.J.     r.s.    Pat.    1,235.214,    July    31, 
L917.     Dale  of  appl.,  June  L,  1916. 

Matbuial  such  as  wool.  hair,  or  bristles,  con- 
taminated with  lime,  is  steeped  in  a  hath  containing 
a  pure  culture  of  butyric  acid  Schizzomycetes,  such 
as  li.  boocopricus  or  II.  subtil  is:  the  bacilli  in  the 
hath  are  nourished  during  the  deliming  process 


by  a  regulated  supply  of  food  so  as  to  maintain 
itural  functions  of  the  i>a.  illi  until  the  lime 
ha     been  dissoh  ed.     J.  F.  B. 

■    ate;    Process  for  producing  fibrous  mo 

from-  —  .     .1.    K.   Toles.    San    Francisco,   CaL, 

Assignor   to    Union    Fibre   Co.,    Winona.    Mich. 

r.s.    Pat.    1,235,258,   July   31,    1917.     Hate  of 

appl..   Mar.    I.    1915.     Renewed  June   15,   1917. 

Rice  straw  is  boiled  in  an  alkaline  solution  in 
order  to  break  down  the  substances  surrounding 
the  fibres;  the  material  is  then  washed  in  watei 
and  treated  with  an  acid  solution.     .1.  F.  B. 

Retting.     li.     S.     Summers,     Port     Huron.     .Mich, 
r.s.    Pat.    1,235,738,    Aug.    7.    1917.     Dal 
appl.,  Aug.  21,  1914. 

A  RETTING  solution  is  prepared  by  dissolving 
albuminous  material  in  a  solution  of  sodium 
sulphide  ;  the  fibre  is  steeped  in  this  solution 
and  simultaneously  subjected  to  heat  and  pressure. 
and  the  albuminous  matter  is  subsequently 
precipitated  in  the  fibre  by  treating  the  latter 
with  an  oxidising  solution,  such  as  bleaching 
powder. — J.  F.  B. 

Cellulose  compound  and  method  of  making  tlie 
same.  B.  L.  Bloch-Pimentel,  Paris.  U.S.  Pat. 
1,234,720,  July  31,  1917.  Date  of  appl.,  June 
24,  1915. 

Cellulose  is  treated  with  formaldehyde  and 
ferric,  chloride,  dried  in  vacuo,  and  heated  in  an 
oven  sufficiently  to  form  trioxymethylene  and  to 
cause  this  to  react  with  the  cellulose  in  the 
presence  of  the  ferric  chloride. — J.  F.  B. 

Pyroxylin  composition.  \V.  E.  Masland,  Phila- 
delphia, Pa.,  Assignor  to  E.  I.  du  Pont  de 
.Nemours  Powder  Co..  Wilmington.  Del.  I  A 
Pat.  1,234,921,  Julv  31,  1917.  Date  of  appL, 
June  19.  1911.     Renewed  Feb.  19.  1917. 

Pyhoxyi.in  is  combined  with  2 — 10%  of  aldol 
and  10 — 00%  of  a  vegetable  oil,  e.g.,  castor  oil.  tin 
amount  of  aldol  and  oil  being  between  40  and 
75%  of  tile  constituent-. — J.  F.  B. 

Insulating   material   [from  fit  re]  ;     Process   •■ 

ducing  an .     W.  Schewelin,  .Moscow.  Russia. 

I.S.    Pat.    1.235,061,    Julv    31,    1917.     Dal-    ..i 
appl.,  July  9,  101  1. 

FIBRE  for  use  as  an  insulating  filling  material. 
is  washed,  dried,  and  lixiviated  in  a  solution  at 
caustic  and  calcined  soda  ;  it  is  then  again  washed 
in  hot  water  together  with  disinfecting  and  "  non- 
odour  -developing  substances,"  and  dried  in  tin- 
presence  of  formalin  vapour. — B.  N. 

Obturating   material   and    method   of  making   same. 
M.    W.    Marsden,    Philadelphia.'  Pa.     I  > 
1.235.220.  July  31,   1917.      Date  of  appl..   Julj 
8,  1913. 

CORN  (maize)  .-talks  are  cut  in  pieces  and  d>- 
with    steam    under    pressure    to    free    them 
saccharine     and     fermentative     matter:      this    is 
separated  from  the  digested   mass  and  the 
is   treated   with    alkali    to   remove   the   incrustins 
matter.     The    comminuted     mass    of    fibrea    sad 
pith  is  compressed  to  a  block  having  a  cork-lilw 
texture  characterised  by  the  property  of  suddenly 
swelling  when  wet. — J.  F.  B. 

li  ood  and  other  cellulose-containing  material*  ;     I 

of    transforming .     (■.     W.     Herbein, 

Francisco.    CaL    U.S.     Pat.     1,235,895,    An 
1917.      Date  of  appl.,  Aug.  5,   1916. 
WiinD    or    other    cellulose-containing    material    I 
boiled   in  paraffin  or  paraffin   and   resin   for  iiboiu 
10  minutes  at  340      ion    F.(171  — 205"C.)— J.  F.B. 
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Cellulose ;     Method   for    the    manufacture    of - 


Apparatus  for  boiling  fibre  for  the.  manufacture 
of  cellulose.  H.  K.  Ellis,  "Assignor  to  J.  W. 
Wilhelm,  Palmetto.  Fla.  U.S.  Pats.  1,236,072 
and  1.230.370.  Aug.  7.  1017.  Pates  of  appl.. 
Jan.  24  and  Jan.  12.  1917. 

jfrBROUS  material  is  shredded  and  the  fibre  seijar- 
ated  from  the  dust.  The  fibre  is  heated  in  a  pre- 
heating arrangement  and  a  solution  of  caustic 
soda,  previously  heated,  is  introduced  ;  the 
mixture  is  agitated  during  the  operation  of  pre- 
heating and  is  subsequently  brought  to  the  boiling 
point.  The  apparatus  comprises  a  series  of 
tubular  chambers,  superposed  and  in  parallel, 
having  connections  whereby  an  undulated  passage 
is  formed  for  the  cellulose  material.  A  steam 
pipe  extends  longitudinally  through  each  tubular 
chamber  to  heat  the  cellulose  material,  and  means 
are  provided  for  conveying  the  material  from  a 
container  through  the  heated  passage.  The 
container  is  surrounded  by  a  jacket  for  preheating 
the  material,  the  jacket  being  connected  with  the 
steam  heating  arrangement,  and  means  are  pro- 
vided for  disintegrating  or  breaking  up  the  material 
as  it  leaves  the  heated  passage. — J.  F.  B. 


Paper  [ornamental]  ;    Manufacture  of  - 


,  J.  W. 
Mackenzie,  London.  From  The  Strathmore 
Paper  Co.,  Mittineaque,  Mass.,  U.S.A.  Eng. 
Tat.  108,310,  July  27,  1916.  (Appl.  No.  10,660 
of  1916.) 

A  colouring  or  decolorising  medium  is  applied 
to  the  uneven  surface  of  the  sheet  or  web  of  paper 
by  means  of  a  pressure  roller  to  which  the  medium 
is  supplied,  e.g.  by  a  brush  spraying  apparatus  ; 
the  medium  is  thus  transferred  to  the  paper 
under  rolling  pressure  and  displaced  from  the 
elevated  portions  of  the  paper  into  the  depressions. 
The  uneven  surface  may  be  obtained  by  putting 
out  of  action  the  suction  box  in  front  of  the 
dandy  roll,  so  that  the  pulp  is  banked  up  and 
crushed  under  the  dandy,  and  the  coloured  medium 
may   be   sprayed    on    to    the    upper    couch    roll. 

—J.  F.  B. 

Fibrous    materials  ;      Separating     impurities    from 

icaste .        Naamlooze    Vennootschap    Neo- 

Cellulose  Maatschappij,  Rotterdam,  Holland. 
Eng.  Pat.  108,434,  May  2,  1916.  (Appl.  No.  3560 
of  1917.)  Addition  to  Eng.  Pats.  24,057  of  1912 
and  105,055  of  1916  (this  J.,  1913,  1104,  and 
1917,  868). 

For  removing  printers'  ink  from  waste  papers  a 
mixture  of  a  foam  producer  and  foam  stabiliser 
is  employed,  the  latter  of  which  may  amount  to 
20%  of  the  mixture.  A  soap  such  as  sodium 
stearate  may  serve  as  the  foam  producer  and  a 
j  vegetable  or  animal  fat  or  solid  or  semi-solid 
hydrocarbon  such  as  margarine  or  vaseline  as 
the  stabiliser.  The  mixture  is  produced  in  the 
form  of  a  homogeneous,  permanent,  marketable 
mass.  (Reference  is  directed  under  Sect.  7,  Sub- 
jection 4.  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pats.  12.385  of  18S4  ;  11.981  of  1880  : 
5981,  7830,  and  9857  of  1XSS:  21,431  of  1891  ; 
19.732  of  1893  ;  24,240  of  1903  ;  29,113  of  1909  ; 
17.714  of  1911  ;  24,795  and  29.122  of  1913  ; 
this  J.,  1885,  550  ;  1887,  727  ;  1889,  290,  714  ; 
1892,  446;  1894,  962;  1904.  195;  1910,  1214; 
1912,812;    1914,1215;   1915,  144.)— J.  F.  B. 

Paper;      Manufacture    of   glazed    or    loaded , 

and  coaling  and  loading  materials  therefor.  N. 
Statham,  Hastings-on-IIudson,  N.Y.,  U.S.A. 
Eng.  Pat.  108,783,  Nov.  8,  1916.  (Appl.  No. 
16,028  of  1916.) 

See  U.S.  Pats.  1,209,221  and  1,209,222  of  1916  ; 
his  J.,  1917,  212. 


Paper  pulp  ;    Machini  for  straining .     \Y.  \V 

Beaumont.     London.         U.S.     Pat.     L,  237,280, 

Aug.  21,  1917.    Date  of  appl..  Jan.  4.  1916. 

See  Eng.  Pat.  17.552  of  1913  ;    this  J..  191  I.  916. 
Process  of  dyeing.     U.S.   Pat.   1,236,868.     See  VI 


VI.— BLEACHING  ;   DYEING  ;   PRINTING  ; 
FINISHING. 

Patent-. 

Dyeing,    scouring,    and    trashing    wool    and    other 

fibrous  materials  :    Machines  for .    J.  and  I!. 

Whitaker,  Dewsbury.  Eng.  Pat.  108,809, 
.Ian.  23,  1917.  (Appl.  No.  1106  of  1917.)  Addi- 
tion to  Eng.   Pat.   101.060   (this  J.,    1916,  961). 

In  dyeing  and  like  machines  of  the  type  specified 
in  the  main  patent,  the  side  tipping  discharge 
mechanism  for  the  hinged  inner  chamber  is 
operated  by  power-controlled  overhead  lifting  gear 
which  is  arranged  so  that  the  lift  is  applied  in  an 
approximately  circumferential  direction  to  secure 
a  wider  tipping  movement,  and  is  combined  with 
spring  buffer  and  stop  devices. — F.  \V.  A. 

Dye-beck.  C.  Buhl,  Assignor  to  The  Johnson  Van 
Vlaandaren  Machine  Co.,  Paterson,  N.J.  U.S. 
Pat.  1,232.653,  July  10,  1917.  Date  of  appl., 
July  20.  1910. 

An  apparatus  for  treating  fabrics  (see  fig.)  com- 
prises a  wheel  or  the  like  for  advancing  the  fabric, 
journaled   in  a  support  on   a   horizontal   axis,   a 


swinging  fabric-guiding  structure  pivoted  in  the 
support  on  a  horizontal  axis  above  the  wheel,  and 
a  link  connecting  this  structure  with  an  eccentric 
part  of  the  wheel.  The  fabric-guiding  portion  of  the 
structure  is  below  the  wheel  and  consists  of  a  pair 
of  co-acting  fabric -guiding  rollers,  and  means  are 
provided  to  transmit  rotary  motion  from  the 
wheel  to  the  rollers. — F.  W.  A. 

Dyeing    hanks    and    fabrics;     Machine    for — — . 

L.  S.   Thompson.  Brooklyn,  N.Y..   Assignor  to 

Simultaneous  Dyeing  and  Drying  Co.    U.S.  Pat. 

l,236,788,Aug.l4,1917.  Dateof appl., Mar.9. 1917. 

A  DYEING  and  drying  machine  consists  of  a  vat 

containing  a  pair  of  wheels  adjustable  on  a  rotarj 

axis,   with   curved  ribbons  mounted  at  the   inner 

side  of  the  wheels  to  support  the  material  on  ami 

between  the  wheels. — F.  \Y.  A. 

Detergent,   bleaching,  and  disinfecting  composition. 

F.  F.  Carmona,  Assignor  to  Compania  Explota- 

dora  Navezten,    Mexico.      U.S.    Pat.    1,237,267, 

Aug.  14,  1917.     Date  of  appl..  Aug.  29.   1911. 

A   cleaning   and   bleaching  compo    fcion   haying 

disinfectant    properties    consists   ol    the    reaction 
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products  of  sodium  carbonate,  caustic  soda 
sodium  chloride,  chloride  of  lime,  sodium  bisul- 
phite,   and    the    '' saponifying-bark  "    derivative 

'•  xhixhi."— 1".  W.  \. 


Dyeing  :    Process  of 


.  J.  Poring,  Assignor  to 
Robeson  Process  Co.,  New  Fork,  i  .S.  Pat. 
1,236,808, Aug. I  l,1917.Date  of  appl.,Sep.l6,1916. 

■.tile  materials  arc  treated  first  with  a  solution 
obtained  by  the  interaction  ol  c< aercial  con- 
centrated sulphite  waste  liquor  and  iron  sulphate, 
and  afterwards  with  a  i  olour-developing  substance, 
e.g.,  a  solution  containing  pyrogallol.      F.W.A. 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

Potassium  chloride  from  mother  liquor  in  manu- 
facture of  sea-soli.  T.  Nishimura.  Kogyo- 
Kwagaku-Zasshi  (J.  Chem.  Ind.,  Tokyo),  1917, 
20,  587—624. 

The  annual  production  of  bittern  in  Japan  is 
240,000  tons,  and  its  composition  when  freshly 
obtained  is:  12-27— 20-63%  MgCl,,  2-30—3 -48% 
KC1,  0-26— 0-47%  MgBr,  6-04— 7-62%  MgSO* 
"—7-96%  NaCl,  and  67-53—69-30%  water; 
it  may  he-  one  of  the  most  important  sources  of 
potash  in  Japan.  The  isolation  of  the  potassium 
i  Idoride  is  described;  SO  %  of  the  potassium  can 
Le  recovered  as  chloride  of  80  %  purity. — F.W.A. 

Catalysis.  III.  Some  induced  reactions.  [Reduction 
of  7>iercuric  chloride,  Wc]  N.  Dhar.  Chem.  Soc. 
Trans.,  1917,  111,  090 — 706. 

In  aqueous  solution  at  100  C.  mercuric  chloride 
is  not  reduced  by  oxalic  acid  but.  under  the 
influence  of  sunlight,  formation  of  mercurous 
i  idoride  occurs  even  at  the  ordinary  temperature. 
&  similar  result  is  obtained  in  the  dark  on  the 
addition  of  a  drop  of  X/10  potassium  perman- 
ganate to  the  aqueous  mixture.  This  phenomenon 
appears  to  be  of  general  occurrence  ;  the  reduction 
of  mercuric  chloride  or  bromide  by  oxalic  ai  id, 
tartaric  acid,  citric  acid,  malonic  a-  id,  malic  arid. 
glycollic  acid,  lactic  acid,  hydroxvlamine  hydro- 
ride,  and  hydrazine  hydrochloride,  of '  gold 
chloride  by  various  reducing  agents,  ami  of  silver 
nitrate,  cupric  chloride,  and  selenious  acid  by 
various  organic  adds,  is  promoted  by  the  addition 
of  such  oxidising  agents  as  potassium  perman- 
ganate, persulphate,  and  nitrite,  manganese 
dioxide,  and  hydrogen  peroxide,  t'hromi.-  acid 
and  nitric  acid  induce  the  reduction  of  mercuric 
chloride  by  oxalic  a.  id  only  in  the  additional 
presence  of  manganese  sulphate,  which  exerts  a 
marked  catalytic  effect  on  reactions  of  this  type 
involving  mercuric  chloride,  oxalic  acid,  ami' an 
oxidising  agent  ;  sulphuric  acid  on  the  other 
hand  behaves  as  a  negative  catalyst.  The  possi- 
bility that  the  reducing  effect  in  the  above  examples 
is  due  to  the  intermediate  formation  of  hydrogen 
peroxide  or  of  formic  acid  is  discountenanced  by 
the  fact  that  these  substances  are  not  sufficiently 
active  in  this  direction.  Favour  is  given  to  the 
view  thai  whether  under  the  influence  of  light, 
of  a  catalyst,  or  of  an  inductor  as  described  above, 
the  effect  is  due  to  the  intermediate  transformation 
of  the  reacting  molecules  into  an  active  condition. 

— 1>.  P.  T. 

Z    c    sulphide;     Phosphorescent .     B.     Itfac- 

Dougall,  A.  YV.  Stewart,  and  R.  v 

.   Trans..    li»17.    Ill,   663      683. 

i:  zinc  sulphili  .1  in  various  wi     -  can 


'■ btained  in  a  phosphorescent  condition,  but  heal 

is  necessary  in  order  to  produce  this  state ;  ordi- 
nary  precipitated  zinc  sulphide  shows  no  trace  of 
phosphorescence.  The  addition  of  certain  im- 
purities has  a  marked  effect  in  most   ■; i,  cither 

inhibiting  the  phosphorescence,  a^  in  the  case  of 
iron,  or  altering  the  tint  as  in  the  case  of  man- 

ganese.     The  prese ol  a  •  hloride,  either  of  zinc 

or  other  element,  increases  the  phosphore 
The  factor  which  has  the  greatest  influence,  how* 
ever,  is  the  tempi  ature  to  which  tljj-  zinc  sulphide 
is  heated,  and  this  may  be  varied  within  limits. 
A  sample  heated  for  a  very  short  time  t"  a  high 
temperature  has  been  found  to  ■  rts  -imilar 
to  those  ob.-crv.-d  in  another  sample  heated  for  a 
longer  time  at  a  lower  temperature,  provided  that 
the  latter  is  not  lower  than  about  750  ( '.  Washing 
rubbing,  or  disturbance  of  the  Anal  product  in  any 
way,  tends  to  diminish  its  phosphorescent  poweB 
amorphous  sulphide  does  not  phosphoresc«| 
nor  does  the  purely  crystalline  sulphide  show  such 
good  phosphorescence  phenomena  as  sample! 
which  contain  semi-crystelline  material.  S;„-,i- 
mens  nude  from  zinc  salt-  free  from  chlorides, 
do  not  show  such  brilliant  phosphorescence  as 
those  produced  in  the  presence  of  chlorides.  It 
|  is  suggested  that  wh?n  the  impure  sulphide 
heated,  a  surface  film  of  zinc-  chloride  is  produced  : 
and  this  film,  on  cooling,  may  contract  and  produce 
a  strained  condition  of  the  material  within  the 
film.     When  manganese  is  present,  however,   it    is 

difficult    to     avoid     th iclusion     tha 

clu  mical  phenomenon  must  be  concerned. — B.N. 


Ozone;     Determination    of  - 


■  and    of    oxides    of 
gen    in    the   atmosphere.      I-'.    L.    Usher   and 
B.    S.     Rao.     Chem.    Soc.    Trans.,     1917,     111, 
799—809. 

The  ozone  was  estimated  by  making  use  of  the 
reaction  with  sodium  nitrite  in  dilute  aqu 
solution,  this  reaction  taking  pla<  e  according  to 
the  equation: — Oa+NaNO,  =  0.-f-XaX03.  T*-o 
samples  of  air  were  collected  by  displacement  of 
purified  water  in  7-litre  stoppered  bottles.  <  inn 
sample  was  admitted  through  two  tu  iining 

respectively  chromic  acid  and  powdered  mange 
dioxide,  both  compounds  being  specially  purified, 
and  the  other  sample  was  passed  through  a  ; 
containing  chromic  acid  only.  The  samples  thus 
collected  were  shaken  with  25  cc.  of  A*/ 10.000 
sodium  nitrite  (made  up  with  A'  loon  sodium 
hydroxide  in  place  of  water),  mixed  with  100  I -.<■. 
of  water.  All  the  reagents  us  d  were  specially 
prepared  and  purified.  The  nitrite  content  ol  th* 
bottles  was  subsequently  determined  colorinietriC" 
ally  by  the  Griess-Ilosvay  method  with  a-naphthyt- 
amine  and  sulphanilic  acid,  the  solut 
afterwards  compared  in  a  Duboscq  colorimeter. 
The  first  sample  of  air  contains  only  niti 
peroxide,  the  ozone  and  hydrogen  peroxide  having 
been  absorbed,  and  the  increase  of  nitrite  in  the 
bottle  is  equivalent  to  the  nitrogen  peroxide 
absorbed.  The  second  sample  contains  ozone  and 
nitrogen  peroxide,  and  the  difference  between  the 
quantities  of  nitrite  in  the  two  bottles  after  shaking 
is  equivalent  to  the  ozone  present.  It  i-  stated 
that  the  method  will  detect  1  part  of  nitrogen 
peroxide  in  .">(>  millions  of  air.  In  fourteen  i  oiu- 
plete  determinations  made  by  the  method  "i> 
samples  of  air  taken  from  the  atmosphere  iii 
Bangalore.    S.    India,    covering   the    period,    July, 

1910,  to  January,   1917,  on  n casion  was  any 

ozone  found.  On  two  occasions,  after  thundery 
weather,  with  very  little  rain,  nitrogen  peroxidj 
was  present  to  the  extent  of  1  part  in  5  millions 
and  1  in  1  millions  i  jspectively,  but  never  ex- 
ceeded 1  part  in  20  millions  on  other 
There  appears  to  be  ground  for  the  opinion  that 
ozone  and  nitrogen  peroxide  never  occur  toj 
in  the  atmosphere.    -B.  N. 
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Patents. 

Nitric    acid;      Manufacture    of    concentrated . 

K.  Birkeland,  Assignor  to  Norsk  Hydro-Elektrisk 

K  vaelstofakt ieselskab,  Christiania,  Norway.  U.S. 
Pat.  1,236.662,  Aug.  14,  1917.  Date  of  appl., 
Jan.   13,   1913. 

A  METAL  caiia'ble  of  forming  a  nit-rate  is  treated 
with  dilute  nitric  acid  and  the  solution  of  the 
nitrate  evaporated.  The  salt  is  decomposed  with 
steam  to  metal  oxide  and  a  gas  containing  oxides 
of  nitrogen,  the  peroxide  being  converted  into 
nitric  oxide,  which  is  converted  into  nitric  acid 
by  steam  and  oxygen. — J.  H.  P. 

Radioactive     mineral     waters     containing     radium- 
precipitating  acids:   Preparation  of .     H.  C. 

Aggersborg,  Frediksberg,  Denmark.  Eng.  Pat. 
101,295,  Aug.  2  1,  1916.  (Appl.  No.  12,020  of 
1916.)     Under  Int.  Conv.,  Aug.  24,  1915. 

The  radium  salt  and  the  other  constituents  of  the 
mineral  water — including  those  like  sulphates  and 
phosphates  which  pre<  ipitate  radium — are  dis- 
solved separately  in  distilled  water  containing 
carbon  dioxide  under  a  pressure  of  4  atmospheres. 
The  two  solutions  are  then  mixed,  the  pressure 
being  maintained,  and  the  precipitation  of  radium 
thus  prevented. — H.  J.  H. 

Perborates;   Manufacture  of .     Deutsche  Gold- 

und  Silber-Scheideanstalt,  Frankfort,  Germanv. 
Eng.  Pat.  106,400,  Aug.  8,  1916.  (Appl.  No. 
11,186   of    1916.)     Under   Int.    Conv.,    Mav    17, 

1916.  Addition  to  Eng.  Pat.   100,153  (this  J., 

1917,  83). 

In  the  process  as  described  in  the  previous  patent, 
the  disintegration  of  electrodes  of  base  metal,  e.g., 
zinc,  tin,  or  aluminium,  can  be  diminished  or 
avoided  ijy  the  addition  of  small  quantities  of 
chromic  acid  or  chromates  to  the  electrolyte ; 
5  grms.  of  chromic  acid  to  10  litres  of  electrolyte 
has  given  good  residts  in  regard  to  colour  of 
product  and  current  efficiency.  The  parts  of  the 
electrodes  not  immersed  in  the  electrolyte  can  be 
protected  by  a  coating  of  varnish  or  vulcanised 
jjbber.  (Reference  is  directed  in  pursuance  of 
Sett.  8,  Sub-sect.  2,  of  the  Patents  and  Designs  Act,' 
1907.  to  Eng.  Pat.  101.620  ;    this  J..  1917,  137.) 

— H.  J.  H. 


Borax  ;  Extraction  of  - 


-from  mixtures  containing 


boric  acid  or  borax  and  sodium  sulphate. 
Deutsche  Gold-  und  Silber-Scheideanstalt  vorm. 
Rcssler,  Frankfort,  Germany.  Eng.  Pat. 
107,019,  June  7,  1917.  (Appl.  No.  8160  of  1917.) 
Under  Int.  Conv..  May  17,  1916. 

V  solution  of  sodium  sulphate  saturated  or 
ilmost  saturated  with  borax  is  heated  to  boiling, 
■hus  precipitating  most  of  the  sodium  sulphate. 
This  is  separated  and  borax  crystallised  from  the 
olution  at  34°  C.  whilst  the  residual  Glauber  salt 
emains  in  solution.  If  boric  acid  is  present  soda 
*  added.— J.  H.  P. 

iodium    ferrocyanide  ;      Method    of    making . 

T.  Boberg,  and  Techno-Chemical  Laboratories, 
;■  Ltd.,  London.  Eng.  Pat.  108,692,  Mav  15,  1916. 
.   (Appl.  No.  6935  of  1916.) 

i  mixture  of  one  part  of  coke  and  four  parts  of 

arium  carbonate  is  finely  ground  and  heated 
">  a  bright  red  heat  in  presence  of  nitrogen,  with 
he  formation  of  cyanide  and  cyanamide  of  barium 

hich  are  recovered  by  lixiviating  with  water, 
i.'he  barium  is  precipitated  from  the  solution  with 
■  idium  carbonate.  The  solution  is  treated  at 
|0°  C.  with  iron  dust,  and  when  no  free  cyanide 
»rnains  the  caustic  soda  is  carbonated  by  blowing 
ji    carbon     dioxide.     The     solution     of     sodium 

irrocyanide  and  sodium  carbonate  is  evaporated 
it  80°  C.  to  crystallising  point  and  slowly  cooled, 

hen   sodium    ferrocyanide    crystallises    out.      At. 


35°  C.  the  mother  liquor  is  drawn  off  before  soda 
crystals  separate.  The  mother  liquor  is  then 
cooled  to  a  low  temperature  and  the  mixture  of 
sodium  carbonate  and  ferrocyanide  deposited  is 
used  to  precipitate  barium  f  roni  the  melt. — J.  H.  P. 

Base-exchanging  bodies  ;    Process  of  making . 

G.  Rudorf.  London.  Eng.  Pat.  10S.773,  Oct.  17, 
1916.     (Appl.  No.   14,763  of  1916.) 

A  5  %  solution  of  sodium  aluminate  is  added  to  a 
solution  of  sodium  silicate.  A  gelatinous  precipitate 
is  formed  which  is  collected  in  a  filter-press  or  on  a 
suction  filter,  and  the  press-cake  dried,  without 
washing,  at  70° — 100"  C.  The  cake  is  exposed 
to  the  air  for  a  day  and  plunged  into  water.  This 
breaks  it  up  into  angular  fragments,  1 — 2  mm. 
in  diameter,  and  the  water  washes  the  cake. 
The  material  may  be  freed  from  water  in  a  centri- 
fugal machine  or  used  directly. — J.  H.  P. 

Prussic  [hydrocyanic]  acid  ;    Process  and  apparatus 

for   manufacturing .      Process   of  producing 

prussic  acid.  O.  Liebknecht,  Frankfort.  Ger- 
manv, Assignor  to  Roessler  and  Hasslacher 
Chemical  Co.,  New  York.  U.S.Pats,  (a)  1,235,342 
and  (b)  1,235,343,  July  31,  1917.  Date  of  appl., 
Jan.  27.  1917. 

(a)  Hydrocyanic  acid  is  produced  by  the  action 
of  a  high  voltage  arc  upon  a  mixture  of  a  hydro- 
carbon, hydrogen,  and  nitrogen.  The  mixture  is 
passed  through  a  chamber  into  which  the  electrodes 
project  from  small  side  chambers.  Into  the  latter 
are  led  inert  gases  so  as  to  sweep  the  space  round 
the  electrodes  free  from  gases  capable  of  depositing 
carbon  and  thus  breaking  down  the  insulation. 
(B)  The  process  is  worked  under  a  pressure  of 
about  V6  atmospheres. — H.  J.  H. 

Cyanogen    compounds  ;     Process   of  manufacturing 

.     H.  Foersterling,  II.  Philipp,  and  R.  N. 

Sargent,  Perth  Amboy,  N.J..  Assignors  to  The 
Roessler  and  Hasslacher  Chemical  Co.,  New 
York.  U.S.  Pat.  1,285,887,  Aug.  7,  1917.  Date 
of  appl.,  Oct.  29,  1913. 

Finely'  divided  carbon,  nitrogen,  and  the  vapour 
of  a  metal  are  brought  together  in  theoretical  pro- 
portions at  the  boiling  point  of  the  metal,  so  that 
combination  occurs.  The  reaction  is  exothermic, 
and  once  started,  external  heat  is  withdrawn,  the 
temperature  being  maintained  and  regulated  by- 
feeding  fresh  supplies  of  the  reagents  at  suitable 
rates  and  in  suitable  proportions. — H.  J.  H. 

Ammonium  fluorides  ;    Process  of  producing . 

DT.  F.  Chappell,  Assignor  to  Mineral  Products 
Corporation,  New  York.  U.S.  Pat.  1,235,552, 
Aug.  7,  1917.    Date  of  appl.,  July  17,  1913. 

Gases  and  vapours  containing  silicon  fluoride  pro- 
duced in  the  preparation  of  phosphoric  acid  and 
phosphate  from  phosphatic  material  containing 
fluorine,  are  brought  into  contact  with  a  solution 
of  ammonia.  Ammonium  fluoride  and  bifluoride 
are  produced  and  silica  is  precipitated.  After 
separating  the  latter,  the  solution  may  be  used 
for  washing  the  gas  again  so  as  to  obtain  a  more 
concentrated  solution. — II.  J.  H. 


-  from 


Oxide  of  titanium  ;   Process  for  obtaining  ■ 

materials  incorporating  other  substances.  L.  E. 
Barton,  Niagara  Falls,  N.V..  Assignor  to 
Titanium  Alloy  Manufacturing  Co.,  New  York. 
U.S.  Pat.  1,235,638,  Aug.  7,  1917.  Date  of  appl.. 
Mar.  30,  1917. 

Material  containing  titanium  oxide  is  dissolved 
in  a  suitable  acid  and  the  solution  electrolysed 
in  the  cathode  chamber  of  a  cell  the  elei  trode 
which  are  separated  by  a  diaphragm.    The  anode 
chamber  contains  an  acid  solid  inn.     Th    cathode 
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solution   is   withdrawn    and    on    heating    deposits 
hydrated  titanium  oxide  which   is   removed   and 

calcined.-     II.  J.  II. 


VIII.— GLASS;  CERAMICS. 


VUrogen  :      Fixation     of 


R.      II.      M.K. 


C.   E.   N'esbitl 
for     Testing 


Ridgefield    Park,    N.Y.     U.S.     Pat.     1,236.853. 

Uig.  1 1.  1017.  Date  ol  appl.,  Oct.  20,  L910. 
Tjie  reaction  is  effected  in  a  container  having 
exposed  interior  walls  of  an  alloj  of  nickel, 
chromium,  and  iron.  The  composition  of  the 
alloy  is  approximately  Ni  00,  Cr  12,  !'•■  25%,  with 
small  quantities  of  manganese  and  carbon. 

J.  II.  P. 

Potash;  Recovery  ol  —  .  P.  G.  Breyer,  P 
merton,  Pa.  U.S.  Pat.  1,230,903,  Aug.  14, 
1917.  Date  of  appl.,  Aug.  20,  1915. 
Carbonaceous  matter  and  refuse  of  hew  rail. mi 
content  and  high  ash  is  bnrnl  with  limestone  in  a 
blast-furnace.  The  limestone  forms  a  slag  with  the 
ash.  and  a  sufficiently  high  temperature  is  used 
i..  volatilise  the  potash. — J.  II.  P. 

Potash  of  felspar  and  similar  materials  :   Process  U  r 

rendering     available     the .       W.     Glaeser, 

Brooklyn,  X.V..  Assignor  to  G.  T.  Bishop, 
Macedonia,  Ohio.  r.s.  Pat.  1,237,197,  Aug. 
it.  1017.    Date  of  appl.,  Sept.  10,  1914. 

The  mall-rial  is  burned  at  a  low  red  heat,  suddenly 
cooled,  mixed  with  less  than  20%  of  burned  lime, 
and  then  fused  at  1000°  C.  Tin-  product  maybe 
used  in  agriculture,  or  ground  and  treated  with 

sulphuric  acid  to  form  potash  alum. — A.  IS.  S. 

Chlorine  gas;    Process  for  producing .     L.  ('. 

.Tones  and  G.  N.  Terziev,  Syracuse,  X.V.. 
Assignors  to  The  Solvav  Process  Co.,  Solvay, 
N.Y.  f.S.  Pat.  1,230,570,  Auk.  1 1.  1017. 
Date  of  appl.,  Aug.  3,  1015. 

\s-  alkali  chloride  is  heated  with  ferric  sulphate 
in  the  presence  of  oxygen.  The  ferric  sulphate  is 
formed  by  treating  ferric  oxide  mixed  with  sodium 
chloride  with  sulphur  trioxide  at  a  temperature 
below    that    at    which    chlorine    compounds    arc 

.■Vohed.— J.   II.    P. 

Magnesium    chloride  :     Manufacture   of  anhydrous 

.     E.    A.    Ashcroft,    London.     Bng.    Pat. 

108,755,  Sept.  12,  1916.  (Appl.  No.  12,873  ol 
1910.) 
See  r.s.  Pat.  i.231,741  of  1017:  this  J.,  1017. 
925.  Carbon,  or  a  sulphur  compound,  such  as 
galena  or  zinc  blende  may  be  added  to  the  charge 
for  the  purpose  of  producing  an  exothermic 
P(  action. 

Magnesium   chloride  ;     Manufacture  of  anhydrous 

alone  or  conjointlii  with  otiu  r  metal  chloridt  s. 

E.  A.  Ashcroft,  London.  Eng.  Pat.  108,920 
(Appl.Nos.  13,259,  Sept.  19,  and  13,614,  Sept.  20, 
1910.) 

See  U.S.  Pat.  1,232,109  of  1917  :  this  J.,  1017.  0U«». 
\  sulphide  or  other  substance  ma;  be  added  to 
promote  the  exothermic  nature  of  the  reaction. 

Chalk;     Manufactun     of    light    precipitated . 

\.  siat ham.  Boonton,  N.J.,  L.s.A.  Eng,  Pat. 
102,928,  Aug.  II.  1910.  (Appl.  No.  11.17  1  of 
1910.)     Under  Int.  Coin.,  Dec.  23,  1915. 

See  r.s.  Pat.  1,178,902  ol  1916  :  thisJ.,  1916,  634. 

Titanic      add      products  I        Manufacture      of . 

II.     Wade.     London.     Prom     Titanium     Alio; 
Manufacturing    Co.,     New     York.     Eng.     Pat. 
108,693,   June    15,    1916.     (Appl.    No.    8465   of 
1916.) 
-i  i:  t'.N.  l'at.  1,189,229 ol  1916  ;  this  J..  1916,  890. 

Process  of  making  window  glass  and  hydrochloric 
add.     D.S.  Pat.   1,284,457.     See  VIII. 


Refractory  brick;    Testing  of 

and      M.     L.      Hell.       \mer.     So. 

Material-.  June  17.  1017.     Met. and  Chem.  Eng., 

1917.    17,   184      186. 

Slag  penetration.  Tests  involving  the  total  im- 
mersion of  a  brick  in  a  bath  of  molten  slag  did  not 
give  uniform  results,,  besides  requiring  large  and 
elaborate  apparatus'.  The  best  results  were 
obtained  by  studying  the  absorption  of  liquid  slag 
.,,  a  i""  ket  drilled  into  one  fa<  e  of  the  brick. 
The  drill  was  pointed  at  an  angle  of  150  .  and  cot 
a  hole  2.',  in.  in  diameter,  the  depth  at  the  side 
being  I  in.  The  hole  was  cleaned  out,  and  the 
I. ri.k  then  heated  to  1350  ('.  \  known  quantity 
of  powdered  slag  was  placed  in  the  pocket,  and 
after  mainLiiniiig  a  temperature  of  1350  ('.  for 
2  hours,  the  brick  was  allowed  to  cool.  When  cold 
it  was  sawn  in  two,  so  as  to  bisect  the  original 
cavity  at  the  centre,  thus  exposing  an  area  ol 
penetration  of  the  slag.  This  area  was  measured 
bj  means  of  a  planimeter.  Increasing  the  du 
of  the  test  abovo  2  hours  had  no  great  effect, 
neither  had  the  lineiii  >s  of  the  slag,  although  it 
was  usually  ground  to  pass  a  40-mesh  sieve,  fa- 
creasing  the  quantity  of  slag  taken  did  not 
markedly  affect  the  area  of  penetration  i!  cor- 
rected for  the  differing  area  of  contact. 

Crushing  test.  The  brick  to  lie  tested  is  ground 
so  that  opposite  faces  are  parallel,  measured,  and 
heated  in  a  furnace  to  1350  C.  The  time  taker, 
to  heat  ii])  should  he  at  least  li  hours,  and  the 
temperature  of  1350  ('.should  he  maintained  for 
2  hours.  The  I. rick  is  then  quickly  placed  in 
position  in  a  testing  machine  of  standard 
with  asbestos  board  above  and  below  the  specimen. 
The  crushing  weight  is  determined. —II.  .1.  II. 

Refractory  materials  under  load  at  high  temperatures; 

Tentin<)  of .      Amor.  Soc  Testing  Materials, 

June.    1917.     Met.    and   (hem.    Eng.,   1017.   17, 
186    -187. 
The     following     procedure     is     recommended    in 
tentative   tests   submitted   by   the   Commit' 
Refra<  toriesof  the  Amor.  Soc  .  for  Testing  .Materials. 
A  full-sized  brick  on  end  is  heated  under  load  undei 
specified  conditions  and  the  resulting  defer 
measured.     A   furnace  is  described.      It   is 
l,\  two  tangentially  disposed  burners — gas  or  oil 
the  Humes  from  which  are  separated  from  the  hri.  k 
by  a  cylinder  of  alundum.     The   I. ri.k  should  be 
uniformly  heated  and  its  temperature  measured b) 
a   thermo-couple,  the  junction  of  which  is    1   in. 
from  a   face  of   the-  brick.    Alternatively  an 
pyrometer   may   be   used.     The   brick   rests  on  a 
highly    refractory    block,    e.g..    of    carborundum, 
placed  at    the  centre  of   the  furnace,  and  carries 
another  block  of  the  same  material  w  hi.  h  pi 
through  the  top  of  the  furnace-.      The  load  is  appUi  '1 
to  this  block  by  means  of  a  cross  beam,  sup] 
on    guide    pillars   and   carrying   weights   attached 
at  eac  h  cud  so  as  to  applj  a  pressure  on  the  brick 
of  25  lb.  per  scp  in.     The  specimen  is  hei 
the-  test  temperature  in    I J   hours  and  main! 
there   for    1!    hours.      Silica   mat. -rial   is   tested  »t 
1500      C.    high-grade    .  Ia\     goods    at     139 
medium  at    1300     ('..  and   low  grade    at   1 !'"»    < 

The  cooling  is  slow   and  lasts  5  hours  at   Last.    Tla 
length  of  the  brie  k  is  measured  to  0-02  inch 
and  after  test   and  the-  percentage  decrease 
lated.      II.  J.  II. 

Patents. 

Glass;      Apparatus  far    the     manufacture    of  - 
.1.    A.    Chambers,    Pittsburgh,    Pa.     I  .8 
1,232.104.  Julv  10.  1017.      Date  of  appl.,  May  I, 
1916. 
\  tank  of  molten  glass  is  provided  with  a  I 
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pot  having  a  removable  cover  and  a  glass  receiving 
port  in  the  bottom.  An  air  exhaust  channel 
passes  through  the  side  wall  of  the  ladle,  near  the 
top,  and  tongs  are  provided  to  grip  the  pot,  the 
tongs  having  an  exhaust  channel  which  can  be 
brought  into  communication  with  the  air  exhaust 
channel  of  the  pot. — W.  C.  H. 

Glass ;     Apparatus  for   the    manufacture    of 


J.  A.  Chambers,  Pittsburgh,  Pa.  U.S.  Pat. 
1,232,405,  July  10,  1917.  Date  of  appl.,  May  9, 
1916. 

Supports  are  arranged  in  a  tank  furnace  for  sup- 
porting refractory  vessels,  and  mechanism  for 
grasping  these  vessels  is  provided,  comprising  a 
reciprocating  arm  with  pivoted  clamping  jaws 
at  one  end,  means  for  operating  the  jaws,  and 
means  for  reciprocating  the  arm. — W.  C.  H. 

Window   glass   and  hydrochloric   acid ;     Process   of 

making    — — .     W.     Glaeser,    Brooklyn,    N.Y., 

Assignor  to  G.  T.  Bishop,  Cleveland,  Ohio.     U.S. 

Pat.  1,234,457,  July  24,  1917.      Date  of  appl., 

May  1,  1916. 

As  a  step  in  the  manufacture  of  window  glass,  a 

mixture  of  sand,  lime,  sodium  chloride,  and  carbon 

is  heated  to  about  800°  C.  in  the  presence  of  steam 

in  an  open  kiln. — W.  C.  H. 

Refractory    material ;      Manufacture    of    a    porous 
mineral  product  for  use  in  chemical  and  electrical 

operations,  as  a ,  and  for  other  purposes.     M. 

Barrett,  Leeds.  Eng.  Pat.  108,619,  Dec.  2, 
1916.     (Appl.  No.  17,304  of  1916.) 

A  porous  mineral  product  composed  essentially 
of  crystalline  silica  or  a  vitrified  silica-containing 
substance  (e.g.,  porcelain  or  stoneware)  combined 
chemically  and  mechanically  by  heat  with  a 
relatively  small  proportion  of  felspar  or  felspathic 
material.  In  the  process  of  manufacture,  tar, 
sodium  or  potassium  silicate,  and  an  organic 
adhesive  may  be  incorporated  with  the  other 
materials.  (Reference  is  directed,  in  pursuance 
of  Sect.  7,  Sub-sect.  4,  of  the  Patents  and  Designs 
Act,  1907,  to  Eng.  Pats.  4216  of  1873  ;  2470  of 
1874  ;  22,784  of  1892  ;  684  of  1898  ;  and  4355 
of  1900  ;  this  J.,  1894,  154  ;   1898,  764.)— W.  0.  H. 

Brick    kiln.      G.    C.    Heilman,    Pliiladelphia,    Pa. 

U.S.   Pat.    1,237,036,   Aug.    14,    1917.     Date  of 

appl.,  Oct.  10,  1916. 
In  a  gas-fired  kiln  of  the  Scotch  type  (see  fig.), 
arched  combustion  chambers,    built  through   the 
two   6ide   walls,  are   supplied   with    gas    through 


lower  apertures  aud  air  through  upper  ones  in 
such  a  manner  that  both  gas  and  air  are  heated 
before  they  are  mixed  and  burned  in  the  combustion 
chamber. — -A.  B.  S. 


Clay  ;      Treatment    of 


W.     Feldenheimer, 


London.  Eng.  Pat.  10S.808,  Aug.  11,  1916. 
(Appl.  No.  1099  of  1917.)  Addition  to  Eng. 
Pat.  106,890,  July  10,  1916  (this  J.,  1917,  879). 

Sodium    sesquicarbonate,    ammonium    carbonate, 
or  potassium   carbonate   is   used   in  place   of   the 


sodium  carbonate  specified  in  the  previous  patent. 
It  is  stated  that  fur  suspending  500  parts  by  weight 
of  china  clay  from  Praddon,  Cornwall,  in  10.000 
parts  by  weight  of  water,  the  limits  f.  .r  sodium 
sesquicarbonate  are  8-8  and  126-6  ;  for  ammonium 
carbonate  23-5  -78-5,  and  for  potassium  <  arbonate 
9-6  69  parts  by  weight.  The  two  latter  give 
results  inferior  to  the  sodium  compound. — A.  B.  S. 

Abrasive  wheel.  C.  R.King,  Assignor  to  Norton 
Co.,  Worcester,  Mass.  U.S.  Pat.  1,235,325,  .July31, 
1917.     Date  of  appl.,  May  28,  1011. 

The  wheel  consists  of  particles  of  abrasiye  material 
united  by  a  silicate  binder  into  a  body  with  a 
porous  structure,  the  voids  of  which  are  filled 
with  a  supplementary  bond  consisting  of  a  syn- 
thetic resin  which  is  applied  to  the  wheel  in  a 
liquid  form  and  is  changed  by  the  action  of  heat 
alone  into  a  permanently  solid  substance,  insoluble 
in  water,  and  having  a  melting  point  higher  than 
the  temperatures  attained  in  ordinary  grinding 
operations. — W.  0.  H. 
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Silica  brink  ;    Manufacture  of  - 


,  ('.  E.  Nesbitt 
and  M.  L.  Bell.  Amer.  Soc  for  Testing  Materials, 
June,  1917.  Met.  and  Chem.  Eng.,  1917,  17, 
181—184. 

In  America  the  raw  material  used  for  the  manu- 
facture of  silica  brick  is  ganister  with  9S% 
of  silica  and  1  %  each  of  iron  and  alumina, 
freed  from  contaminating  foreign  material. 
The  selected  ganister  is  ground  to  pass  a  4-mesh 
sieve  and  ground  with  water  and  2  %  of  lime. 
For  hand-made  bricks,  10%  of  water  gives  a 
suitable  mixture  which  is  then  moulded.  Great 
care  is  necessary  here  if  the  bricks  are  to  be  free 
from  defects.  The  bricks  are  then  dried  slowly 
and  carefully  in  tunnels  or  on  warm  floors  until 
bone  dry,  otherwise  cracks  may  appear  on  firing. 
The  bricks  are  burnt  in  down-draught  kilns  taking 
50,000  to  150,000  bricks.  They  are  taken  up 
to  cone  16  at  which  the  temperature  is  main- 
tained for  1  to  3  days.  Ten  to  fifteen  days  are 
taken  for  the  heating  up  and  five  days  for  cooling 
down.  Experiments  are  recorded  on  the  influence 
of  pressure  and  fineness  of  grinding  on  the  pro- 
duct. The  pressure  in  making  the  bricks  was 
varied  from  187  lb.  to  2500  lb.  £er  sq.  in.  Tests 
on  slag  penetration,  spalling  loss,  strength  against 
impact,  and  linear  expansion  showed  that  little 
is  gained  by  raising  the  pressure,  although  the 
product  is  denser.  Tests  were  made  on  bricks 
made  of  material  ground  to  pass  12-mesh,  8-mesh, 
and  4-mesh  sieves.  Pine  ground  material  gave 
the  stronger  bricks  bul  the  coarser  material  was 
more  resistant  to  spalling.  The  4-mesh  material 
pressed  at  1500  lb.  per  sq.  in.  gave  bricks  which 
showed  the  same  spalling  loss  as  hand-made 
bricks,  i  e.,  30%,  besides  being  better  shaped  and 
finished.  Power  pressing  is  advocated  instead  of 
hand  making. — H.  J.  H. 

Portland    cement    concrete    road    construction;    In- 
fluence of  grading  on  the  value    <J  fine  aggregate 

used  in .     F.  II.  Jackson,  jim.     J.  Agr.  lies., 

1917,  10,  263—274. 
Resistance  of  concrete  roads  to  wear,  i.e.  to 
abrasion  and  impact,  mainly  depends  on  hardness 
and  toughness  of  the  material,  and  the  authoi 
has  studied  the  effect  on  these  produced  by  grading 
the  aggregate.  For  the  tests.  I  adard  mortar 
briquettes  and  cylinders,  2  by  2  inches,  were 
made  from  a  mixture  of  I  pari  of  cemenl  and 
24  parts  of  specially  graded  sand.  Poton 
River  concrete  sand  was  firsl   divide, I   into  '■'•  Sizes, 
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namely,  coarse,  compos  d  of  equal  part  9  ol  material 
which  passed  a  i  in.  u  screen,  but  was  retained 
by  a  10  mesb  sieve,  and  of  mat.  rial  which  passed 
a  10-mesh  bul  was  retained  by  a  20-mesh  sieve; 

luedium.  composed  oi  equal  pat  ts <>i'  2n-  to  :i0-mesh, 
30-  to  10-mesh,  and  10-  to  50-mesh  material,  and 
fine,  composed  of  all  that  passed  the  50-mesh. 
'I'll..-.'  grades  m-iv  re-combined  into  80  different 
combinations.  Specimens  tor  the  hardness  teste 
were  prepared  by  dulling  1-inch  cores  through 
the  centre  ol  the  2-inch  cylinders.  Hh  ends  oi 
the  specimens  were  held  against  a  revolving  steel 
dine  on  to  which  .matt/  fed  as  an  abrasive. 

The  loss  of  weight  after  1000 revolutions  was  tak.-n 
as  an  index  oi  the  hardness.  When  more  than 
10%  of  the  coarse  sand  was  present,  the  loss  was 
very  slightly  more  than  that  which  a  specimen 
of  solid  quartz  would  suffer.  With  the  medium 
and  fine  sand,  bul  no  coarse,  the  loss  increased 
about  10  times.  When  the  ratio  of  cement  to 
sand  was  as  1  :  1J,  the  loss  of  specimens  con- 
taining coarse  sand  was  practically  the  same, 
but  was  reduced  to  about  i  in  the  case  of  fine 
sand.  When  unscreened  sand  was  used,  the 
hardness  of  the  mortar  specimens  was  greater 
than  that  of  neat  cement,  and  was  practically  the 
same  for  all  ratios  of  cement  to  sand  up  fo  1  to  3. 
Toughness  tests  were  made  on  2  -  2  inch  cylinders 
With  the  l'age  impact  machine,  a  J  kilogram 
hammer  being  allowed  to  fall  on  the  test-piece 
through  1  cm.  for  the  first  blow.  2  cm.  for  the 
second,  and  so  on  till  the  piece  was  fractured, 
when  the  height  of  fall  in  cm.  was  taken  as  the 
index  of  the  relative  toughness.  Roughly,  the 
toughness  increases  with  the  percentage  o  rears.' 
sand  and  when  any  medium  and  line  sand  present 
are  in  about  equal  amounts.  Toughness  increases 
as  the  ratio  of  cement  to  sand  is  increased  up  to 
the  ratio  of  1  :  1,  but  neat  cement  is  no  tougher, 
Tensile  and  compressive  strengths  were  deter 
mined  on    standard     briquettes    and  bach 


cylinders.  In  tension  and  compression  .the  maxi- 
mum strength  was  obtained  with  an  aggregate 
.  ....laming  70",,  of  the  coarse  sand.    10%  medium, 

and  20%  line;  and  the  strength  generally  de- 
creases with  increase  in  fine  material.  For  road 
construction  it  seems  probable  thai  greater 
resistance  to  wear  woidd  be  obtained  by  increasing 
the  coarse  sand  (the  J-inch  to  20-mesh  material) 
over  what   is  usually  considered  good  practice. 

_W.  C.  H. 

/'.    ling    ractory    brick.       Nesbitt   and    Hell 

»      See  \  ill. 

Testing  of  refractory  materials  under  load  at  MgJi 
temp<  rot  it,,  s.    St i    VIII. 

Patents. 

Ruail  making.     J.   S.    Robeson,  Au  Sable    Corks, 
N.Y.,  Assignor  to  Robeson  Process  Co.   Carod   n, 
N.J,    I  ,S.  r  t.  1,236,875,  Aug.  11,  1917.     Date 
of  appl.,  Feb.  27.  1911. 
Tin,  road  is  faced   with  a  mixture  of  calcareous 
material,  a <  lay-yielding  silicate  rock,  and  a  prepara- 
tion   "i    sulphite    waste-liquor   containing    a    Bes- 
quioxide,    in  b  as  alumina,  and  oil  is  subsequently 
applied  to  mak  ■  the  surface  waterproof.     A.  B.  s- 

pa,  .,./.       B.    -I  ■    I  •  a\  ■  -I    X.    <:. 

mpton,   London.     U.S.   Pat.    1,237.920,    \u:. 

21.    1H17.      I'.  !'!..    Mar.  2,    1916. 

See  Bng.  Pate.  5989  and  7539  of  1914  ;    this  J., 

I'.. I  '.    mi;.::. 

/;/,',:  grouting.     E.  J.  Lovegrove  and  N.  <■. 

,..(..,,.  London.  U.S.  Pat.  1,237,921,  Aug.  21, 
1017.    Date  of  appl.,  Mar.  2.  1915. 

See  Eng.  Pat.  12,073  of  191-1  ;   this  .!..  1915,  2:;i. 


X.— METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Orn/  '.  '  thi  heai  treatment  of . 

Port  /.    J.  E.  Hurst.    Iron  and  Steel  Inst.,  Sept., 
1917.     [Advance  proof.]     8  pages. 

In  connection  with  the  rapid  deterioration  ol  the 
cast  iron  cylinder  components  <>f  internal  com- 
ion  engines  it  is  pointed  out  that  in  the 
Diesel  engine  the  flame  is  driven  dire.  il>  against  the 
centre  of  the  piston  bead,  the  inner  surface  ..f 
which  thus  attains  a  temperature  of  at  least 
900-  950  0.  The  characteristic  "  star  cracks " 
produced  in  such  piston  heads  after  short  periods 
of  us.-  ar.  frequently  traceable  to  mechanical 
defects;  but,  on  the  other  hand,  the  strength  of 
•_'!•.-,  cast  iron  i  known  to  decrease  rapidly  with 
increasing  temperature.  The  analytical  results  of 
samples  taken  from  various  parts  of  cracked 
Diesel  engine  pistons  showed  the  greater  part 
of  the  combined  carbon  to  have  been  converted 
into  the  graphitic  form  in  every  cas.,  but  no 
oxidation  of  carbon  or  silicon  was  indicated. 
Sim  i  ,  as   regards   carbon   were   obtained 

when  a  series  of  gre\  cast  iron  bars  containing 
0-Olb  0  85%  P,  were  heated  to  750°  and  900  I '. 
for  2 — i  hour  and  quenched  in  water,  the  tem- 
perature and  varying  phosphorus  content  being 
apparently  without  influence.  Vhen  further 
samples  of  similar  grey  cast  iron,  containing 
1  lit..  i>.  were  heated  for  6 — 15  mins.  at  900°- 
950c<\.  it  was  found  that  a  portion  of  the  free 
carbon  had  been  re-absorbed.  Mi.  rographic  investi- 
bion showed  that,  in  all  the  heat-treated  samples, 
the  worm-like  graphite  forms  of  the  original  grey 
cast  iron  had  swollen  and  become  somewhat 
thiek.-r  a  circumstance  which  is  regarded  a- 
rting  a  large  influence  on  the  weakening 
of  the  metal  after  subjection  to  heat.  In  the 
author's  experience,  the  cracking  of  mechanically 
perfe.  t     Ihesel     engine     piston     tops     is     generally 

traceable   to  a    high    phosphorus  content  of   the 

cast  iron  (normally  about  I  ",,)  and  can  be  prnr- 
i  call  eliminated  by -reducing  the  amount  of  this 
impui'il\  to  the  lowest  possible  limit. — W.  E.  !•'.  P« 


[Steel.]  Tin  acid  open-hearth  jiroccss.  F.  Rogers. 
Iron  and  Steel  Inst..  Sept..  1917.  •  [Advance 
proof.]      12  p. 

In  a  critical  survey  of  the  principal  features 
affecting  the  production  of  sound,  .lean  ingots 
by  the  acid  open  hearth  process,  the  importance 
id.  al  "  .Lad  melting  "  and  of  the  proper  use  of 
lime  and  deoxidisers  is  emphasised.  The  con- 
ditions necessary  for  the  full  utilisation  of  the 
high    degree    of    deoxidation    obtained,    and    for 

minimising    piping,   are  also  considered  ;     and   top 
ting,   through  a   retra.ti>r\    bee. I  int..  a   mould 
with  the  wider  end  uppermost,  is  advocated. 

W.  E.  I'.  P. 

Acid  open-hearth  steel;    Investigation   upon  a  cast 
T.   D.   Morgana  and  l'.   Rogers.     Iron 

and  Steel    Inst..   Sept.,    1017.      | Advance  proof.] 
10  pages. 

To  determine  the  general  quality  and  uniformity 
of  a  cast  ni  acid  open-hearth  steel  used  for  the 
manufacture  of  U.K.  shell,  some  twenty  ingots 
w.ie  investigated.  Analyses  were  made  ot  pit 
samples  taken  immediately  before  .justing  each 
ingot,  and  of  the  top,  middle,  and  bottom  billet 
fern  ea.h  ingot.  The  latter  samples  were  also 
subjected  to  tensile  and  hardness  (Brinelll  t< 
and  to  micrographic  examination.  The  analytical 
and  mechanical  results  showed  great  uniformity 
throughout  the  series,  while  the  variations  oi 
structure  noted  were  only  such  as  ordinarilj  ...cur 
in  good  steel  of  this  class. — W.  E.  !•'.  P. 
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Steels  ;    Influence,  of  heat  treatment  on  the  electrical 
and   thermal    resistivity   and   ilicrmo-eiectromotivc 

potential,   of  some .     E.    D.    Campbell    and 

W.  C.  Dowd.     Iron  and  Steel  Inst.,  Sept.,  1917. 
[Advance  proof.)     1 2  pages. 

The  specific  resistance,  thermal  resistivity  (ingot 
iron  =  l),  and  thermo-electromotive  potential 
(against  ingot  iron)  of  a  series  of  carbon,  nickel, 
nickel-chromium,  silicon,  and  manganese  steels 
were  determined  after  annealing  at  and  quenching 
from  appropriate  temperatures.  Curves  are  given 
showing  the  correlation  of  the  thermal  and  electrical 
resistivities  as  influenced  by  the  chemical  constitu- 
tion and  heat  treatment  of  the  samples.  In  all 
cases,  both  resistivities  were  increased  by  quench- 
ing, the  extent  of  the  change  corresponding  closely 
with  the  carbon  content  of  the  steel.  The  results 
are  discussed  in  the  light  of  the  hypothesis  previ- 
ously suggested  (this  J.,  1910,  1018),  in  which  the 
essential  unity  of  mechanism  of  solid  and  aqueous 
solutions  is  assumed,  and  are  regarded  as  conform- 
ing generally  to  the  requirements  of  that  concep- 
tion.— VV.  E.  F.  P. 

Steels  ;    The  heterogeneity  of .     H.  Le  Chatelier 

and  E.  L.  Dupuv.     Comptes  rend..   1917,   165, 
349—352. 

The  composition  of  the  metallographic  reagent 
previously  described  (this  J.,  1915,  1050)  has  been 
modified  to  increase  its  sensitiveness,  and  even  to 
bring  out  the  heterogeneity  of  low  phosphorus 
steels.  The  composition  of  the  new  reagent  is  : — 
Alcohol  (95%)  100  c.c,  water  10  c.c,  cupric 
chloride  crystals  1  grm.,  picric  acid  0-5  grin.,  con- 
centrated hydrochloric  acid  1  c.c.  to  2-5  c.c.  The 
concentrations  of  copper  chloride  and  picric  acid 
may  be  varied  somewhat  without  ill  effect,  but 
the  concentration  of  alcohol  must  be  adhered  to. 
The  proportion  of  hydrochloric  acid  must  be  deter- 
mined by  trial  within  the  limits  given  to  get  the 
best  results.  A  good  plan  is  to  prepare  two 
solutions  of  limiting  hydrochloric  acid  concentra- 
tion, and  to  make  up  intermediate  solutions  by 
mixture.  Time  of  contact  in  etching  varies  from 
10  seconds  to  1  minute,  according  to  temperature. 
The  structure  is  brought  out  normally  by  a  brown 
non-metallic  deposit  on  a  bright  metallic  back- 
ground. If  a  photograph  is  required,  the  effect  is 
intensified  with  a  stronger  acid  solution  until  the 
deposit  has  changed  to  metallic  copper  and  the 
pattern  is  difficult  to  distinguish.  The  specimen 
is  then  placed  as  anode  in  a  10  %  solul  ion  of 
sodium  bicarbonate  and  a  current  of  density 
01  amp.  per  sq.  cm.  passed  through  it.  The  thin 
portions  of  the  patterns  now  pass  into  solution, 
exposing  the  bright  metal  background,  while  the 
thicker  parts  are  oxidised  to  a  black  copper  oxide 
deposit.  This  reagent  discloses  the  heterogeneity 
of  all  steels,  even  those  containing  less  than 
0015  %  of  phosphorus.  It  is  better  for  microscopic 
work  than  either  sulphuric  acid  or  iodine,  although 
it  has  the  disadvantage  of  necessitating  a  pre- 
liminary polish.  Thermal  treatment  of  the  speci- 
mens may  alter  the  intensity,  but  does  not  alter 
the  form  of  the  patterns.  The  cause  of  the 
heterogeneity  thus  displayed  has  not  been  ascer- 
tained with  certainty.  It  is  not  due  to  the 
irregular  distribution  of  carbon.  It  may  be  due 
to  the  cored  structure  of  the  original  crystallites, 
at  the  moment  of  casting. — H.  J.  H. 

Copper  refining;    By-products  in  electrolytic . 

L.  Addicks.     Met.  and  ('hem.   Eng.,   1917,   17, 
109—170. 

In  a  previous  paper  (this  .)..  1917.  906)  the  \  arious 
impurities  associated  with  copper  were  discussed. 
In  the  present  the  methods  of  working  thorn  up 
to  saleable  products  are  described.  Some  of  the 
by-products    (the    precious    metals,    lend,  nickel. 


and  antimony)  can  be  sold  in  any  quantity  pro- 
duced :  others,  like  bismuth,  arsenic,  cobalt, 
and  selenium,  have  a  very  restricted  market,  while 
tellurium  has  practically  no  tnarkel  large  quanti- 
ties of  tellurium  and  selenium  could  be  produced 
if  necessary.  The  working  up  of  typical  anode 
slimes  is  discussed.  Up  to  10%  of  copper  may  be 
present  in  the  slimes,  and  this  is  reduced  to  1% 
by    hot   leaching   with    sulp  and    nitre 

or  by  furnace  oxidation  and  leaching  combined. 
If  the  product  is  incited  it  separates  into  three 
layers,  bullion,  matte,  and  slag  on  top. 
The  slag  is  skimmed  and  the  matte  blown  to 
oxidise  it,  with  the  production  of  a  second  slag. 
This  is  skimmed  and  the  bullion  (leaned  by  air 
and  nitre,  with  the  production  of  a  third  slag. 
The  bullion  contains  nearly  all  the  gold  and  part 
of  the  silver,  the  rest,  being  recovered  from  the 
slags.  The  bullion  is  parted  cither  by  solution 
with  sulphuric  acid  or  more  generally  by  electro- 
lysis. The  possibilities  of  improving  the  abovi 
processes  are  surveyed.  Mechanical  conci  titration 
of  precious  metals  by  screening,  dressing  on 
tables,  and  by  flotation  methods,  is  discussed. 
Possible  improvements  in  the  oxidation  and  leach- 
ing out  of  the  copper  and  in  the  smelting  of  the 
residue  are  suggested.  Little  improvement  is  to  be 
looked  for  in  the  parting. — H.  J.  II. 

Brass  melting  furnaces  ;    Fuel  economy  possibilities 

in .     L.  C.  Harvey.  Inst,  of  Metals,  Sept.. 

1917.     [Advance  proof.]    10  pages. 

The  over-all  heating  efflciem  ies  obtained  in  present 
brass-melting  practice  are  compared  on  the  basis 
of  the  estimated  output  for  1910.  vis.,  2,000,000 
tons  of  the  70  :  30  alloy  melted  and  superheated 
to  10%  above  its  melting  point.  The  following 
ratios  of  total  fuel  consumed  to  tliat  usefully 
employed  are  given,  those  for  coke-  and  gas-fired 
furnaces  being  in  terms  of  coal  : — Coke-fired  pit 
and  tilting  furnaces.  27  :  1  and  9  :  1.  respectively  ; 
tilting  furnaces  using  powdered  coal,  6:1;  single 
crucible  pit  or  tilting  furnaces  using  town  gas. 
13  :  1  ;  multiple  crucible  pit  furnaces  or  single 
crucible  tilting  furnaces  using  producer-gas.  12  :  1  ; 
oil-fired  pit  and  tilting  furnaces,  19:  1  and  7:  1 
respectively.  Not  withstanding  t  he  greater  economy 
of  the  tilting  furnace,  pit  furnaces  employing 
smaller  crucibles  are  still  largely  used  on  account, 
of  the  better  quality  of  metal  produced.  Sug- 
gestions are  made  for  increasing  the  efficiency 
of  coke-  and  oil-fired  pit  furnaces  by  improving 
the  present  designs  :  and  drawings  are  given  of  a 
multiple  crucible  furnace  for  oil,  gas,  or  powdered 
coal,  which  has  proved  satisfactory  in  use,  and 
of  a.  special  form  of  grate  pan  for  economising 
solid  fuel  in  tilting  -furnaces. — -W.  E.  F.  P. 

Neic  system  of  gas  firing,     [onides.     See  Ili. 

Pat]  ■  i 

Metals  [high-speed  steel];  Means  for  the  heat 
treatment  [hardening]  of .  P.  Winn.  Birming- 
ham, and  A.  H.  Wilkes,  Four  Oaks,  Warwick- 
shire.   Eng.  Pat.  108,826,  Apr.  5,  1917.     (Appl. 

Xo.  4912  of  1917.) 

Ix  apparatus  for  hardening  high-speed  steel  by 
quenching  it  in  a  blast  of  cold  air,  the  cooling 
chamber  is  substantially  cylindrical  and  is  open 
at  one  end  and  closed  at  the  other  end  through 
which  the  nozzle  for  the  compressed  air  projects. 
The  nozzle  is  provided  with  a  series  of  opening 
directed  radially  outward  or  backward,  and  also 
a  smaller  central  opening  directed  forward.  The 
inner  surface  of  the  i  ooling  chamber  is  grooved 
longitudinally,  and  a  uniform  distribution  oi  the 
blast  over  the  article  to  bo  cooled  is  obtained. 
Theapparatu    i    combined  with  a  odheating 

c 


1052 


Cl.  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY. 


[Oct.  15,  1917 


Euruai  o,  th  blainod  front  fl 

branch   of   the   ]'i;"'   supplying    the  air   for   ■ 
hustion.     W.  r.  P. 

Roasting  or  calcining  furnaa  -  :     \i 

\kl.-'(n's.  fiir  Zink-Industrie   rot  and 

W.  Schefczik,   llamborn,  German    .      Eng.   Pat. 
10,879,  Uaj  2,  191  I. 

Ger.  Pat.  287,078  of  I9i:t :   this  J..  1910.  184. 

alated  quantities  or  Mnh.-at.-il  air  may  be 
introduced  into  each  muffle  to  accelerate  the 
i  .i.;.  t  ing  iar  cai  i  i.-.l  b}  arms  pi .. 

jccting  la.lialh  from  a  shall  mounted  m  the  ends 
.,r  the  furnace  structure,  extends  horizontally 
through  ■  '.•■•  ami  is  prodded  on  it-  under- 

side with  two  or  more  rm^  of  teeth  of  triangular 
cross-section,  nol  in  •  alinement,  ami  presenting 
oblique  i  ach  side.     The  shafl  is  o    i  late, l. 

whereby  the  bar  swing*  from  side  to  side,  and  the 
ore  and  feed  it  forward. 

I'.  .1.   Bowman,    Assignor 
to  T]  ical  Co.,  Cleveland,  <>hi.>. 

I'.s.    Pat.    1,235,003,   July   31,    1917.     Date  of 
appl.,  Nov.  Ii'.  1916. 

A  number  of  superposed  roasting  hearths  are  con- 
nected together  at  alternate  ends  by  sloping  con- 
duit^, which  make  an  acute  angle  with  each  of 
in.-  hearths.  The  under  wall  of  the  conduit  is 
formed  as  an  arch  which  extends  downwards  into 
the  hearth  below  and  constitutes  a  wall  against 
which  the  ore  piles  up  and  seals  the  hearth. 

W.  II.  ('. 


Furnace  :     Metallurgical  — 
more  Pa.     I  ".s.  Pat.  1,237,129,  Aug.  1  I.   19V, 


U.    Wedge,    Vrd- 


Date  of  appl.,  Dec.  2,  1915. 


The  furnace  is  provided  with  a  series  of  hearths 
arranged  in  the  form  of  shelves  at  different  levels, 
each  of  these,  excepting  the  top  one,  projecting 
ond  hi  eat  th  abo^  e  it .  The  escape  of  materia  I 
over  the  edge  of  each  projecting  hearth  is  prevented 
by  upstanding  rims  on  the  edges,  and  gaps,  with 
inclined  bottoms,  are  provided  in  the  hearths  for 
discharging  the  material  on  to  the  hearths  below. 
Means  are  provided  for  moving  the  material  over 
the  hearths  in  a  forward  direction  towards  the 
— B.  N. 

Flux    for   hard  soldering.     II.    I!.    Law,    Glasgow. 
i  Pat.    108,778,  Oct.  3J,    1916.     (  *ppl.  No. 

15,511  of  1011 

TWO   pal  I  i  i-    a-  nl.   ■    pari    Ol    l-' 

phorii  acid,  six  parts  of  borax,  and  a  small  quantity 
in.  arabi<  ttimaterj    mixed  together  to 

form  •'<■  flux.     B.  X. 

.1/.  lata  I  ■••■•■  or  sp<  tier  \  ;  Fw 
(1.    Kermode,    London,   and    \.    I!.    Miller,    Bir- 
mingham.     Eng.    Pat.    108,782,    Nov.    I.    1910. 
■  8 -I    1916.) 

\   pcbnaci    partii  old  - 1  ■    ada  pted  ain     sun 

or  spelter  i  oi  i  closed  a  tving   Qui  - 

along  I  hi  :  "ii  '-..t  h  sides.     The  im  oace  is 

i  aged  bi  I-  •  ■■■  i  be  muffle,  at  om  -  idc  ami  a)  I  hi 
in. nt  end,  and  baffle-plates  are  proi  Lded  in  thi 
Hues  so  thai  ip  "H1      ide,    1 1 

■  .  i     i-    acros  ■  1 1..-  top,  a  ml  dovi  d  t  In-  ol  her  side 
t.,t he  ne   t   am  ird  pi  ad    o  on  backv ard 

and  forward  t  ill  the  I  url  her  end 

in-. I.     Tl  -  '    a    rial 

t  ran  \ .  i  .   i..  low  t  he  muffle  to  an  exhi 

■  [    1 1 

fronl    to  id  ak  in 

I  he  floor  near  th  I  so 

..i  a  a  in  i  ..  \   drain  into 

t  hem  in  suei .--  iion.      W.  P.  P. 


[Zint  :    Method  and]  furnace  [for  purifying ]. 

K.  Ziesing,  Assignor  to  The  Grasselfj  Chemical 

(  ....     Cleveland,     Ohio.      I'.S.     Pat.     h237,141, 
toig.  1  1.  liMT.     Date  ..I  appl.,  May  I,  1916. 

I\  purifying  zinc  from  heavier  metals,  the  aim:  is 
heated  bo  a   temperature  just   above  the  melting 
point,    and    the    heavier    metals   which    settle 
drawn  off  separately   from  the  relatively  pure  zinc, 
above.     The    zinc    i^    transferred    to    a    distilling 

chamber    connected    with    the  melting   cha 

the  distilled  zinc  is  collected,  and  the  heavier 
portion  allowed  to  drain  back  into  the  melting 
chamber.     W.  P.  P. 

Carbon  residues  from  the  distillation  vj  /••  '.../>  km  .- 
Composition  of  matter  for  adapting 
in  smelling  furnaces.  I'..  I).  Kendall.  Elizabeth, 
X..I..  Assignor  to  L.  T.  Ilaggin.  Closter,  X.J.. 
and  M.  V.  Ilaggin.  A.  Mct'ulloh,  and  II.  I-.. 
Moll.-r,  New  York.  U.S.  Pat.  1,236.447,  Aug. 
11.  li'17.     Date  of  appl..  July  20.  1912. 

C.-uiBON   residues  from   petroleum    distillation 

.rushed,   and   mixed  with  a   cement    com] 

silica,  lime,  ami  alumina,  and  with  freshly  burnt 
lime,  and  the  mixture  is  briquet-ted.     W.  !■'.  P. 

Precious  metal    and  other  metals:     Process  u! 

trading  from  ore.     J.  M.  Tippet t,  Colorado 

Springs,   Colo.      U.S.   I>at.    1,236,501,    Vu 

1917.       Dale  of  appl..  Dee.  2:!.   1016. 

THE  ore  is  mixed  with  an  equal  or  great ei  .plant it  -. 
of  cyanide  solution,  and  alkali  added  in  quant  it  \ 
sufficient  to  neutralise  the  acidity  of  the  ore.     <>il 
in  quant  ity  less  than  1  ",,  of  the  ore  i>  t  hen  add 
^as  bubbles  are  produced  in  the  mixture,  and 
values  recovered  by  flotation.  — W.  I'.  P. 

Ores;    Concentration   of  In/   potation.     C    I). 

Van  Arsdale.  New  York.     U.S.   Pat.   1,230,504, 
Aug,  1  I.  1917.     Date  of  appl.,  Feb.  7.  1916. 

Hydrogen  sulphide  is  supplied  to  the  ore-bearing 
pulp,  during  agitation,  in  excess  of  the  amount 
requiri  <1  to  i  orabine  w  ith  the  non-sulphide  mi 
present,  and  the  treated  pulp  is  allowed  to  stand 
until  the  excess  of  gas  has  been  absorbed.     The 

mineral  and  gall    ur   uv    (ben    epat lie    Mot 

H.  X. 

Ore  concentration.  B.  B.  Marine  Assignor  to 
Minerals  Separation  North  American  Corpora- 
tion, New  York.  I  „S.  Pals,  (a)  1.236.856  and 
(h)  1,236,857,  Aug.  14,  1!'17.  Diite  ol  appl.. 
.Ian.   28,    1916. 

Ore  pulp  containing  oxidised  eoppci   is  mixed 
with  a  soluble  sulpliide  and  agitated  and  a 
under  such  conditions  thai   the  oxidised  part  idea 
are  nol  coated  with  a  visible  layer  of  sulphide.      \ 
froth  of  concentrates  is  thus  obtained  and  si 
ted.      (nl   Ore  pulp  containing   i  nppei 
and   aei  ated    «  it  h   a    I'rol  bin  ■  red  bj 

heating  an  .il  with  sulphur  to  about   250J  < 
allowing    the   distillate   to   relurn    to   the   mixture 
during    treatment.      \     froth    ol     conccntral 
obtained.     \\  .  P.  P. 

Flue-dust;     Apparatus    for   extracting   i 

.  T.    F.   McGratk.     Vnaconda,    Mont.    '  J9 

Pat.      1,236,581,  Aug.  I  I,  1017.      Date  of  appl. 
Feb.  -'.  1916.     Renewed  May  16,  1917. 

The    products    to    I"-    treated    arc    forced    into  ■■ 
closed  tank   through   deliverj    pipes     paced   along 
the   bottom.      Liquid   is   passed   through  th. 
from  one  end  to  the   other    in    ■<    tortuous    pate 

llical     ballle-plat.  ii.  ,1 

}|.-ll    Let  w.  ■•  ■ 
.atll.-plat.-s.       W.  K.  P. 
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"Filter-press  [for  hydrometalluTgical  processes]  and 
method  of  preventing  ihe  oxidation  of  the  filtrate 
in  the  containers  thereof.  !..  1).  Mills,  San 
Francisco,  Cal.,  Assignor  to  Merrill  Metallurgical 
Co.  U.S.  Pat.  1,236,737,  Aug.  14,  HUT.  Date 
of  appl.,  Dec.  21,  1912. 

I'm:  oxidation  of  the  precipitate  and  precipitant, 
in  the  containers  of  open  top-discharge  Slter- 
fcresses  in  ivhich  hydconietallurgical  precipitation 
and  filtration  is  effected,  is  prevented  by  dis- 
pbarging  the  filtrate  from  each  filter-plate  at  a 
point  above  the  uppermosl  limit  of  the  mixture 
within  the  press,  whereby  the  admission  of  air  into 
Hie  i  ontainers  is  a  -  oidei  I.      B.  X. 

welding  or  fusing  "I  nickel  and  alloys  containing 
a  high  percentage  of  nickel  ;  Method  of  auto- 
genous   .      li.     Samesreuther,     and     Auto- 

gemverk  Sirius,  Ges.m.b.H.,  Diisseldorf-Eller, 
Gtcrmanv.  Eng.  Pat.  24.640,  Dec.  24,  1914. 
Tiider  Int.   Oonv.,  Dec.  29,  1913. 

Le  D.S.Pat.  L,224,418of  I917;this  J.,  1917,055. 

Woasting  or  calcining  furnaces;  Mechanical  charg- 
ing apparatus  for .      Hydraulic  mechanism 

foi  actuating  the  stirring  and  feeding  apparatus 
of  mechanical  roasting  and  calcining  furnaces. 
Akt.-Ges.  fiir  Zink-Industrie  vorm.  W.  Grille, 
and  W.  Schefczik,  Hamborn,  Germany.  Eng. 
Pats.  109,036  and  109,037,  Mav  2,  1914.  (Appl. 
Nos.  9127  and  9128  of  1917.) 

Ski-;  Fr.   Pat.  473,310  of  1914  :  tins  .1..   1915,  557. 

[Mercury]  boiler.  U.S.  Pat.  1,236,155.     See  1. 

Una']'    filaments   ;"■"•  electric    incandescence   lumps. 
Eng.  Pat.  108,817.      See  Hi:. 


XI.— ELECTRO-CHEMISTRY. 

Patents. 

Depolariscr  :      Higher    oxide    of    manganese 


A.  A.  Wells.  Montclair,  X.J..  Assignor  to  Na- 
tional Carbon  Co.,  Long  Island  City,  N.Y. 
U.S.    Pat.    1,232,873,    July    I"     1917.     Date   of 

appl.,  Oct.  22,   1915. 

A  DEPOLAiusER,  for  miniature  dry  batteries  of  the 

Leclanche  type,  comprises  an  oxide  of  manganes- 
having  more  oxygen  than   i  orresponds  to  Mn03, 

hut    le       tha ponds   to    Mn20;,   associated 

with  a  form  of  artificial  mangan       dioxid        B.  N. 

Depolarising    agent  :    Manganons    manganate    and 

permanganate .     C.    Ellis,    Montclair,    N.J., 

Assignor  to  National  Carbon  Co.,  Long  Island 
pit;  n.Y.  D.S  Pat.  1,232,904,  July  10,  1917. 
He'     oi   a Oct.  25,    1915. 

Mangaxous  manganate,  in  ;i  flaky  form,  is  used 
is  a  depolarising  agenl    in   dry  batteries.- — IJ.  X". 

BJectrolyiic]  r/as  gen  <-ator.  V.  F.  Enler,  Topeka, 
Kans.  U.S.  Pat.  1,231,319,  July  24,  1917. 
Date  of  appl.,  May  5,  1910. 

Vn  electrolytic  tank  is  partly  filled  with  liquid, 

;tnd  a  number  of  negative  electrodes  are  spaced 

hpart  horizontally  across  the.  tank,  the  ends  of  the 

jilectrodes   being    secured   to   the   adjacent    walls, 

o  as  to  keep  the  electrodes  out  of  engagement 

with     the     bottom     oi'     tit-     lank.     The     positive 

In  I  :.,.i      an      imilarl  -l  apart  aid  -     n 

o  tin-   walls   above   the   negative   ones,    hut    are 

lisposed  below  the  surface  of  the-  liquid.      13.  -\". 


Electrolytic  ceil.  V.  (..  \\ht-, -lei-.  Assignor  to 
Bleach  Process  Co.,  Appleton,  Wis.  |'.s.  Pat. 
1,230,025,  Any.  7.  1917.  Hale  of  appl.,  Oct. 
30,  1915. 

An  electrolytic  cell  is  composed   ol  iner, 

with  a  cathode-diaphragm  within  it  supported  by 
the  base  of  the  vessel  and  forming  one  wall  ol  an 
anode  vessel.  A  hollow  column  is  Located  in  the 
interior  of  the  cell,  anil  is  supported  whollj  on 
the  bottom  of  the  anode  vessel,  tin-  column  serving 
as  support  for  a  removable  anode  cover. 
!  latter  is  thus  supported  independently  of  and  at 
an  elevation  lower  than  the  up] 
of  the  cathode-diaphragm,  thus  permitting  the 
anodes  to  be  support  -I  by  th  covei  and  entirelj 
immersed  in  the  electrolyte  throughout  their 
length  below  the  cover.  The  hollow  column 
forms  an  internal  feed  cup  for  the  anode  compart- 
ment.—B.  N. 

Electrode-packing  for  melting  furnaces.  M.  Sper- 
ling, Assignor  to  F  Krupp  A.-G.,  Essen,  Ger- 
many. U.S.  Pat.  1,231.940.  Julv  31,  1917. 
Date  of  appl.,  Nov.  13,  191 1. 

I  An  annular  member,  cooled  by  a  fluid,  and  rigidly 
secured  to  the  roof  of  the  furnace,  is  provided  with 
a  flange,  projecting  inwards,  on  which  is  seated 
a  liner  of  insulating  material.  The  flange  and 
liner  are  provided  with  central  openings  of  greater 
diameter  than  the  electrode,  so  that  the  latter 
has  considerable  play,  and  a  tight-fitting  packing 
ring  is  placed  around  the  electrode.  Tin-  ring  is 
suspended  from  the  top  of  the  liner  and  is  situated 
loosely  on  the  top  of  the  annular  member,  so  as  to 
permit  movement  of  the  electrode  in  the  openings 
in  a  direction  transversely  to  the  axis.  The 
packing  ring  is  provided  with  an  outer  metallic 
casing  and   a   core   of   insulating  material. — B.  X. 

Furnace :     Electrical    induction .     Multiphase 

induction  furnace.  J.  !■'•  Wyatt,  Assignor  to 
The  Ajax  Metal  Co..  Inc.,  Philadelphia,  Pa. 
U.S.  Pats.  (A)  1.235,029  and  (h)  i.,235,630, 
Aug.  7,   1917.     Date  of  appl.,  July   19.    L916. 

(A)  The  walls  of  the  furnace  body  are  adapted  I" 
contain  a  pool,  and  also  to  form  a  closed  channel 
connected  at  both  ends  with  the  pool  well  below 
the  normal  surface.  The  channel  is  provided  with 
an  acute-angled  bend  at  ■■'■■  distance  from  the 
furnace  proper,  and  is  obtu  I   A  at  its  point 

of  connection  with  the  pool,  so  that   the  channel 

is    converging    in    direct where    it    enters    the 

il.      The    walls    of    tile    furnace   are    mad-'    of    a 
electric     condu  a.     transform!  t 

inducing  current  bi   i  ed  through  the  channel 

walls,  with  the  contents  of  the  chain  i  ond- 

.in  .  An  outward  flow  of  material  into  the  pool  is 
produced  f roii i  annel  toward  the  other,  bj 

means  of  motor  drive.  (B)  The  pool  of  the  furnace 
m  iy    li.-    connect  lei    acute- 

tu ils  in<    ting  thi  rally 

upward  direi  tion,  and  a  m  base  I 

is  employed  for  applyii  of  the 

'i    'ent  to  tie-  induction  of  current   i 
in   each   of  the   channel  -     Thus,    th  hannels 

may  be  employed,  with  the 

of  different  channels  located  near  the  ap  -       of  a 
ilv  equilateral  triangle,  and  with  a  three-phase 
former  embracing  one  leg  of  one}. 

— B.  X. 

Electrically     insulating     liquid   ;      UninfU 

.     G.  Lepine,  Neu  batel,  Switzerland.     U.S. 

Pat.   1.23.5.339.   Juiv   31,    1917.      Date  of 
Apr.   13,   1911. 

\    MIXTf   ■  "' 

dichloroethane.  and   2       ol  I  -y- 

— B.  X 
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Electric  furnaces.  British  Thomson-Houston  Co., 
Ltd.,     London.     Prom    General     Electric     Co., 

Sche :tady,  N.Y.,  I'.s.  \.     Eng.  Pat.   108,902, 

Vug.  28,  L916.     (Appl.  No.  12,1  17  of  1916.) 

Sick  U.S.  Pat.  1,206  00  I  of  1916  ;  this  J.,  1917,  00. 

■   medical  and   other 
purposes.     Eng.    Pat.    108,437.     See   IIb. 

Process  of  producing  an  insulating  mat 

fibre].     U.S.  Pat.   1,235,061.     Set    \  . 

Manufacture    of    perborates.     Eng.    Pat.    106,460. 

\  II. 

Process  and  apparatus  for  manufacturing  prussic 
[hydrocyanic]  acid.  Process  of  producing  prussic 
acid.  U.S.  Pats.  1,235,342  and  1,235,343. 
See  VII. 

Process  for  obtaining  oxide  of  titanium  iron?  materials 
incorporating  other  substances.  I  .S.  Pat. 
1,235,638.     Sei    \  11. 


XII.— FATS;    OILS;    WAXES. 

Decolorisiny-curbon.     Sec   I  In. 

Patents. 

Oils;     Process    oi    refining    saponifiable .     C. 

Baskerville,  Now  York.  Eng.  Pat.  101.097. 
Aug.  2,  1910.  (Appl.  No.  10.908  of  1916.) 
Under  Int.  Conv.,  Aug.  2,  1915.  (See  I'.S.  Pat. 
1,105,744  of  19H  ;    this  J..  1914,  930.) 

The  oil  is  agitated  with  alkali  and  with  cellulose 
materia]  (other  than  mechanical  paper  pulp), 
which,  after  separation  of  the  bulk  of  the  oil.  is 
pressed  to  remove  as  much  as  possible  of  the  re- 
maining oil.  The  efficiency  of  the  process  is 
increased  by  impregnating  the  absorbent  material 
with  alkali  sufficient  or  in  excess  of  that  required 
to  neutralise  the  free  fatty  acids  in  the  oil.  Alter 
being  press. >d  the  rosidue  in  the  press  maj  be 
digesCed  with  an  alkali  to  form  a  soap  product  con- 
taining the  absorbent  material  as  a  filler.  Cotton 
fibres,  or  "  linters,"  preferably  eut  into  short 
lengths,  are  a  suitable  absorbent  material,   undue 

irption  of  oil   being  prevented  by  moistening 
the  mat.  rial  with  water  or  an  aqueous  solution  ot 

alkali.      To     prevent     the     soaps     formed     iii     the 

process  producing  emulsions,  an  addition  of  an 

anhydrous   salt,    such   as   sodium   carbonate    (soda 

ash),  capable  of  taking  up  water  of  cr;  1  Ui  bion, 
ma\  be  made  to  the  oil  during  the  treatment,  as 
described  in  U.S.  Pat.  1,130,698  of  1915  (this  J., 
1915,    134).— C.  A.  M. 

Compressing    machine  or  appara  ■   adapted 

for  expressing  oil  or  other  liquid  ds  and 

other  materials.  B.  C.  Barton,  North  Ferriby. 
Eng.  Pat.  108  329,  M.-,\  3,  1916.  (Appl.  No. 
6317  -.1    L916.) 

The  apparatus  comprises  a  fixed  drum  or  chambi 

constructed   of   top  and    bottom    plates,    having 

1. etweeu  them  pile-  ui  plates  arranged  radially,  so 

as  to  provide  radial  passages  from  tn<   interior  to 

the   exterior  ol   the  drum.      The  seed,   or    other 

material,  is  fed  into  e  box  or  casing,  whi<  h  rotates 

within  the  fixed  drain,  .-in. I   is    forced  downwards 

by  means  of  a  worm  sereu  on  a  vertical  shaft,  and 

then  outwards  into  tl  by  1  be 

pre    are   of   a    loosely  mot  1  wheel, 

t  le  which  et 

inn.  ol  her 

liqu  1 

through  the   , 

I.  11   ' 

and  are  cut  into  pioci 

means  of  attached  knives. — C.  A.  M. 


front  set  Is,  nuts,  and  other  solids; 

Machinei  1  .     <:.   R.  Schueler, 

Kiimstoii-upon-llull.      Eng.    Pat.    108,545,    Vug. 
19,   1910.     1  Vppl.  No.   11,784  of   1916.) 

i  1  d  in  an  annular  ehamber 

formed  by  two  concentric  tub     built    tp  ol  rings, 
or  the  like,  in  which  are  pa  10   es  fox 

the  esi  a  pe  ol  1  he  oil  iter  w  all 

lugher  than  the  inner  wall,  so  as  to  enclose  the 
compressing  worm,  or  a  portion  thereof ,  and  this 
worm  has  two  or  more  sets  ol"  semi-hdical  threads 
or  ribs,  all  or  each  two  sets  "i  which  may  be 
separated  by  a  plain  annular  spa  .'.  Tli.- 
oi'  the  like,  forming  the  inner  wall  ol  the  expi 
ehamber  may  be  mounted  so  as  to  rotate  with  the 
compressing  w  orm,  an  las  the  expr — .-.'.  material ij 
expelled  fro  be  di\  ided  into 

portions  by  means  of  knives  al    the  outlet. 
..I  ..  En  -.  Pat.   27,994  of   1913  ;   this  J..   1915,  92). 

— ('.   \.  M. 


Oil;     Method    of   recovering 


"    Units." 


0.  C.   Hagemann,   Vonkers,    Assignor   to  C.    V. 
Dieterich,     Mount     Vernon.     N.Y.     U.S.     Pat. 

1.2:12.91:.!,  Julv   10,   1917.      Hat.-  of  appl., 

1.  1913 

THE  material,  f.;/.,  "  foots  "  from  cotl 

is  suspended  in  several  times  its  volume  of  a  liquid, 

such  as  a  solution  of  sodium  sulphate,  the  <|. 

of  which  can  be  inc re  the  mixture  is  h. 

to  about-  95°  C.  so  as  to  ea use  tin-  ml  in  the  " 

to  separate  readily  and  rise  to  tie-  surface.     C.  A.  >\. 

Soap  powder ;    P  \d  apparatus  for  tin 

facture     of    .      A.      Haeborlo.      (loppi 

Germanv.     Eng.    Pat.    10-1.803.     Vug.    20     1916 
(Appl.  No.  12,113  of  1910.)      Under  Int.  I 
.Mar.  16,  19 10. 

THE  materials  [e.g.,  sodium  carbonate,  water,  ami 
soap),  are  stirred  together,  while  hot,  in  a  mixing 

at  us.  and  cold  air  then  blow  n  inl 
which   is  still  agitated  until  a    line   powder 
tained.     Apparatus  claimed  for  this  pro 
prises  a  kneading  trough  containing  a  perforated 
pipe  for  the  introduction  of  hoi  air,  and  provided 
with  a  cover  to  prevent   the  powder  being  blown 
out  of  t  he  trough.     1 !.  A.  M. 

Lubricant    testing    machine.      Eng.     Pat.     101,975. 
Set    XXIII. 


XIII.-PAINTS  ;       PIGMENTS  ;       VARNISHES ; 
RESINS. 

Phosp  1  ft  iili         Mac  I  in  1  -  all     and 

ol  hers.     .S'<  1    VII. 

Patents. 

Red  lead  •  d  ;    Mumijui  tut 

('.     A.     Rowe.     Liverpool.      Kir:.     Pal.     b>- 
Aug.  23,  1910.      (Appl.  No.  11,963  ol   191 

The  rabbles,  in  a  mechani  ally  operated  men  for 
lanufacture  of  rod  lead  or  orange  lead,  are 

dis  posed  around   the  cen 

consist     of     straight,    curved,    or     tapered 

mounted  on  a  frame  or  •  ami  r.  whi<  i 

tdjustal  le  for  varj  in  :  h.-ii^ht 

of  the  with   respect   to   the   hearth.     One 

under 

i".  rence  of  the  hearth,  and 

of   rabbles    mo'    •    the  in  the  oj 

direction. — B.  N. 


vet.  xxxvi..  No.  in.i 
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Paints  and  pigments  ;    Manufacture  of  .     H. 

Wade,  London.  From  The  Titanium  Alkrj 
Manufai  turingCo.,  New  York.  Enir.  Pat.  ios.sn.1. 
Jan.  11,  1917.  (Appl.  Xo.  596  of  1917.) 
Titanic  oxide,  a  composite  titanic  oxide  pigment, 
or  a  paint  containing  titanic  oxide,  is  incorporated 
vj'li  a  white  mineral  "extender  substance,"  in 
trie  form  of  barytes.  silica,  gypsum,  "  asbestine." 
whiting,  or  china  clay,  the  index  of  refraction 
of  which  is  less  than  that  of  titanic;  oxide.  (See 
also  U.S.  Pat,  1,223.357  of  1917:  this  J..  1917. 
059.)— B.  X. 

nl  :    ComposiU   titanic  oxide  —   —  and  method 

of  producing  the  same.      I..  E.  Barton,  Niagara 

Falls,    N.Y.,    Assignor   to   The   Titanium    Uloy 

Manufacturing     Co.,     New     York.      U.S.     Pat. 

L,236,655,Aug.l4,1917.  Date -ofappl.. July  14.1914. 

A  titanic  compound  is  digested  in  sulphuric  acid 

until    titanic    sulphate    is    formed,    and    calcium 

chloride  is  added  in  quantity  insufficient  to  combine 

with  all  the  sulphate  in  solution.     The  resulting 

precipitate  is  filtered  off,  the  filtrate  digested  with 

barium   chloride,   and   the   precipitate   of    barium 

sulphate  and  titanic  acid  is  separated,  dried,  and 

calcined.     A  soft,  fine,  white,  amorphous  powder, 

tinged  with  a  cream  colour,  of  sp.  gr.  3-95  to  4-10, 

is  obtained,  containing  not  more  than  0-5  %  of  iron 

oxide.  S5  1 1 1  89  %  of  barium  sulphate  and  1  1  to  15  % 

of  titanic  oxide. — B.  X. 

Phenols,  formaldehyde,  and  salts  of  sul  pho-acids  ; 
Process  for  attaining  solid  products  of  condensa- 
tion   from .       K.    Tarassoff.    Moscow,    and 

P.  Shestakoif,  Petrograd.     U.S.   Pat.   1.237,579, 
Aug.  21,  1917.    Date  of  appl.,  Feb.  8,  1916. 

See  Eng.  Pat.  102.635  of  1916  ;   this  J.,  1917.  150. 

Method,  of  recovering  resins  from  benzol-plant 
residues.     U.S.  Pat.   1,236,917.     See  III. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Resin,  [mineral matter, and  nitrogen]  in  raw  rubier; 

Percentage    of .        Communication    of    the 

Netherlands  Government  Institute  for  advising 
the  Rubber  Trade  and  Industry.  India-Rubber 
J.,  1917.  54,  260—261. 

The  apparatus  used  for  the  determination  of  the 
acetone  extract  or  the  "  resinous  matter  "  of 
rubber  is  a  modified  Berntrop  extractor  ;  in  this 
the  extraction  thimble  containing  the  finely 
divided  rubber  is  suspended  by  two  threads  which 
are  gripped  between  the  cork  "and  the  mouth  of  a 
wide-necked  flask,  the  thimble  actually  hanging 
in  the  boiling  solvent  for  the  first  2 — 3  hours, 
and  then  being  raised  so  as  to  be  thoroughly 
washed  out  for  1 — 2  hours  longer  by  the  acetone 
felling  from  the  condenser.  For  thefinal  removal 
of  the  acetone  a  glass  tube  is  introduced  into  the 
flask  in  place  of  the  paper  cup.  The  results 
obtained  by  this  m<  thod  accord  well  with  those 
yielded  hj  the  Soxhlef  (  straetor  ;  for  35  samples 
of  plantation  Hevea  sheet  the  average  percentage 
of  '■  resin  "  was  2-89,  an  average  of  2-88  being 
obtained  with  102  samples  of  plantation  Hev  a 
crepe,  whilst  with  hard  fine  Para  rubber  the 
average  is  also  near  3%.  The  observation  Of 
Ilimiehsen  and  Marcusson  (this  .1.,  1910,  224) 
that  the  resin-  from  Hevea  brasiliensis rubbers  are 
optically  inactive  whereas  those  from  rubbers  of 
other  botanical  origin  possess  optical  activity,  is 
confirmed  ;  a  difference  between  rubbers  of  various 
botanira'  origin  also  exists  not  only  in  the  per- 
centage of  resinous  matter  but  also  in  the  ex- 
tent   to  which  these  resins  are  saponifiable :   thus 


hard  fine  Para,  Hevea  sheet.  Hevea  crepe,  Castilloa. 
Congo,  Jelutong,  Dyera  crepe,  and  oxidised  cut 
sheet  rubbers  yielded  respectively  3-0,  1-8.  3-2, 
18-9,  Jt.  38-1,  7-2,  and  60-5%  of  resins,  of  which 
respectively  25-4,  4S-3,  22-0.  7:;  7  68-3,  83-2, 
77-8,  and  2-4%  resisted  saponification. 

In  comparative  experiments  on  the  extraction 
of  balata  with  various  solvents,  higher  yields  of 
extractive  matter  were  obtained  with  alcohol 
than  with  acetone:  ether  cave  results  generally 
exceeding  those  obtained  with  alcohol,  and  the 
addition  of  alcohol  to  the  ethereal  extract  caused 
the  formation  of  a  white  precipitate.  Determina- 
tions of  the  proportion  of  constituents  of  balata 
insoluble  in  xylene  indicated  that  these  constituents 
coincide  to  some  extent  with  those  soluble  in  tie- 
above  extraction  solvents  such  as  alcohol.  With 
gutta-percha  the  alcoholic  extract  is  lower  than 
the  acetone  extract,  and  the  conclusion  is  drawn 
that  acetone  is  the  most  suitable  solvent  for  the 
extraction  of  resins  from  balata  and  gutta-percha, 
the  exl  raction  being  effected  for  three  hours  in  the 
liquid  and  two  above  the  liquid  with  the  Berntrop 
apparatus. 

The  average  ash  for  35  samples  of  Hevea  sheet 
was  0-38%  and  that  for  102  samples  of  Hevea 
civpe  0-30%;  individual  figures  may  range  from 
0-15  to  0-65%  :  wild  Para  rubber  yields  approxi- 
mately the  same  proportion  of  ash  which,  however, 
unlike  the  ash  from  plantation  Hevea,  always 
contains  a  fairly  large  amount  of  iron,  the  origin 
of  which  is  uncertain.  In  Hevea  rubbers  pro- 
duced by  evaporation  cf  the  latex,  the  ash  figure 
is  higher,  exceeding  1-5%,  and  reaches  l-2°0 
or  more  even  after  the  rubber  has  been  washed. 
Bleaching  with  sodium  bisulphite  appears  to  be 
Without  influence  on  the  ash  content  of  plantation 
rubbers.  In  inferior  qualities  of  plantation  rubl lers 
the  yield  of  ash  may  exceed  that  stated  above 
on  account  of  the  presence  of  sand,  which  may  be 
detected  in  the  ash  by  microscopical  examination. 
For  the  determination  of  nitrogen  in  rubber 
by  the  Kjeldahl  process  the  acid  used  is  a  mixture 
of  sulphuric  acid  (sp.  gr.  1-84)  and  phosphorus 
pentoxide  in  the  proportion  of  1  litre  to  200  grins.  ; 
30  c.c.  of  this  mixture  together  with  one  drop 
or  0-6  grm.  of  mercury  are  taken  to  1  grm.  of  the 
rubber  ;  the  subsequent  procedure  is  as  usual, 
distillation  of  the  ammonia  being  effected  after 
the  addition  of  caustic  soda  solution  containing 
sodium  sulphide.  Applying  the  commonly 
accepted  conversion  factor  6-25,  the  average 
content  of,  protein  matter  in  Hevea  sheet  or 
crepe  was  2-82%.  Rubbers  produced  by  evapora- 
tion processes  contain  a  higher  proportion  of 
protein,  the  values  obtained  ranging  from  4-7 
to  5-4%;  Para  rubber  however  generally  gives 
results  below  3%  and  sometimes  even  under  2%. 
so  that  either  the  Para  process  is  not  one  of  simple 
evaporation  or  the  composition  of  Brazilian  latex 
must  differ  from  that  of  plantation  latex.  From 
the  observation  that  nitrogenous  matter  is 
invariably  found  in  the  acetone  extract,  although 
to  a  varying  extent  with  rubbers  of  different 
origin,  it  is  probable  that  only  part  of  the  nitrogen 
present  consists  of  protein.  A  small  quantity  of 
nitrogenous  material  is  also  removed  on  extracting 
rubber  with  water  at  100°  C. — D.  F.  T. 


Patents. 

Dcrulcaiiisalion  ;      Process    of 


-.  D.  Spence, 
Xorwalk.  Conn.  U.S.  Pat.  1,235,850,  Aug.  7, 
1917.     Date  of  appl.,  June  27.  1911. 

VuXCANTSED  rubber  in  a  finely  divided  condition 
Or  in  solution  in  a  suitable  solvent,  is  treated  with 
a  substantial  exci  ss  of  a  vulcanising  a  relerator 
together  with  a  reagent  adapted  to  combine  with 
the  sulphur  liberal'  d  from  the  rubbei  |  thisreagent 
may  be  a  part  of  the  accelerator  itself.      1>.  P.  T. 
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iscd  rubber  ;    Process  for  removing  the  com- 
bine*! sulphur  from  —     D.  Spence.  Norwalk, 
Corrn.    U.S.  Pat.  1,235,852,   Vug.  7.  1017.      Dati 
of  appl.,  Dec.  20,  1916. 

remo  al  of  the  uncombined  sulphur  the 
vulcanised  rubber  is  dissolved  in  xylene  and  sub- 
jected t<>  the  action  of  caustic  alkali  in  a  fine  state 
of  division  in  fch  I  i  •  of  water.  The  solution 
is  subsequently  treated  with  ami  and  the  rubber 
then  precipitated  from  it.    (.See  preceding  abstract.  I 

D.  F.T. 

[Plastic]  cen  •■asoj  malting  same.  J-  •'■  \- 

McCoy,  Wilkinsbtirg,  Pa.,  Assignor  to  Westing- 
house  Electric  and  Manufacturing  Oo.  U.S. 
Pat.  1,230,100,  Aug.  T.  I'.MT.  Date  of  appl., 
Peb.  3,   1916. 

i,     ,  ompo  it  ions    are    prepared    by    1 
a  mixture  o    rubber  or  a  rcha  with  a  filler, 

:       Luct   containing  i  ou 
para  coumarone,  and  para-ind.eiie . 
i,     unt il  the  materia]  exhibits 
no  sul  pri     hi  e.      D.  P.  T. 

66  r]  co  tied  leathei   a 
t    s.   Pat.    1,236,049.     Set    W  . 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Tannin  [extraction];    Effect  "I  hard  water  mt  . 

T.  A.   Faust.     J.    \ni.i.  Leather  Chem.    kssoc., 

1917,  12,  360-  374. 
Rest  lts  obtained  by  several  workers  indicate  that 
only  slight  losses  in  tannin  occur  when  hard  water 
i*.  used  Eor  ■  xtraction.  This  does  not  agree  with 
the  work  of  Nihoul  and  Martinez  (this  J.,  1901, 
It  is  suggested  that  temporary  hardness 
is  destroyed  according  to  the  amount  of  arid  in  the 
tanning  mat, -rial  or  extract,  also  thai  such  hard- 
ness maj  have  a  solubilising  action  on  tannins 
compensating  [or  precipitation  due  to  sulphates 
and  chlorides.      F.  C.  T. 

ATS. 

Tanning  of  butts  or  hides  and  apparatus  thei  for. 
.1.  E.  .Man. !.■.  Liverpool,  Eng.  Pat.  108,790, 
Dec,  9,  1910.     |  \|.i>l.  No.  17,732  of  L916.) 

Two  Flexible  chains,  or  like  elements,  are  disposed 
round  two  series  of  pulleys,  on  opposite  sides  of  a 
vat.  in  such  a  manner  that  each  of  the  chains 
forms  'ii.   one   pair  only  of  the   oi 

wheels  in  the  series  being  sprocket  wheels,  and 
these   are    positively    coupled   together    by    bevel 

that  the  two  chains  are  kept  ac< 
in  step.  The  chain  links  are  provided  with  aper- 
tured  brackets,  which  serve  to  support  removable 
rods,  or  perforated  tubes,  and  ridge  pieces  arc 
arranged  near  the  path  of  the  chains  to  prevent 
the  reds  from  becoming  disengaged.  The  hides 
are  carrii  d  in  sequence  through  the  tanning  liquor, 
and  alternately  immersed  therein  and  lifti-d 
therefrom  bj  means  of  the  rods.  -B.N. 

.     s. 


/,,  alht ,  :     i  "I    light   colt 

Saxe.  New   Fork.      U.S.  Pat.  1,235,059,  July  31, 
1917.      Da  I      Uig.  11.  1915. 

.Ui'MiNii  m  sulp  ''i  'i  i"  the  liquors  in  the 

later  stages  of  tanning,  to  the  extent  ol  5     10% 
of  th  ial  employed. 

i    (  .  T. 

I'inli  skins  or  tin    like  :    I 


K.Bendixen,    Copenhagen,    i  .8.  Pat.  1,235  543, 

Aug.  7.  1017.     Date  ol  appl  .  Dec.  29,  191 1. 

Fish  skins  are  treated  with  an  alkaline  solution  to 
pari    "i    i  he  oil )  or  fal  ■ .      The  >••  cess  ol 
alkali  is  then   neutralised,    and   the  skins  washed 
with  waiter.     F.  C  'P. 


Leather    articles ;      Process    for    making     [rublier] 

ted   .     J.  H.  Butler,  Assignor  to  F.  W. 

Vustin,  Gloversville,  N.Y.     U.S.  Pat.  1,236,049, 
An-.  7.  1917.      hat.  of  appl.,  Oct.  22,  1914. 

Leather  is  degreasi  d  on  the  surface,  and  ti 
v.  ith  a  solution  of  raw  rubber.  The  solvent  is  then 
al, -d  and  sheets  of  miv  rubber  applied  to 
cover  the  coated  leather  surface.  The  article  is 
then  heated  to  a  vulcanising  temperature,  when 
the  leather  and  rubber  form  a  practically  homox 
geneous   fabric.  -F.  ('.  T. 

Glue-Wet     material;      Process    and    ai>paruUi 

dry  .      I..    Mo \.  Sewaren.   X..1.     I  .8. 

Pat.    1,235,716.     Vug.    7.'  IIU7.      Date   of 
Jul.\    28,    1916. 

ki'"  in  glue  material  is  cooled  and  congealed  in 
sheets  on  a  corrugated  cylinder,  from  which  it  is 
stripped  and  ubsequcntly  dried  on  drying  roqt 
vej  ois.     F.  C.  T. 

Method  of  deliming   tcool,   httir.   t.i 
contaminated    i.  il.    Hint .     U.S.    1  'al .    1 .23; 
Set    V. 


XVI.     SOILS;    FERTILISERS. 

Soils;     Alkali       —  :    sonic  biochemical  /., ..■.   in 

their   reclamation.      .1.    II.    Barnes   and    B.     \li. 
Vgric.  J.  India.  1917.  12,  368     389. 

\i  Narwala  in  the  Lyallpur  district  ol  the  Punjab, 
the  s, .il  is  barren  owing  t"  excess  of  salinity, 
the  soluble  salts  present  varying  fn  in 
ii  5%  to  1  1%.  There  is  no  toxiritj  in  the  sails 
themselves,  which  are-chiefly  .-odium  and  calcium 
sulphates  and  chlorides  and  sodium  carbonate. 
The  barrenness  is  due  to  the  osmotic  p 

the  soil  solution  being  greater  I  ban  thai  of  tl II 

sap   of   the    plant,    which   causes    the   protoplasm 
to  shrink  from  the  walls  of  the  cells  and  lie 
to    become    flaccid.     The    osmotic    pressure    waa 
measured  indirectly  by  the  ai  t  ivit  \-  of  1  he  bacteria 
in  the  soil,  which  is  reduced  by  an  increase  of  tin- 
osmotic  pressure.    The  chemical  chances  whii  h  the 
bacteria   produced    in   the   soil   were   (al 
measure  of  their  activity,  and  these  were  studied 
under    three    heads.     (1)  Carbon    dioxide    forma 
tion.     The  soil   sample  was  pla-ed  in  a   WouMfV 
bottle  and   1%  of   Indian  colza,  in  the  form 
free   cake,  and   sufficient    wal 
saturation  were  added,  and   the  bottle  wa 
bated  at   -'<  —30    C.      Each  day   :  intents 

of  the  bottle  were  removed  by  aspiration  til 
baryta    water  and  the  amount    of  carbon  dioxide 
absorbed   determined.      200   grins,   of   norma 
gave  by  t  his  method  081  mgnns.  of  carbon  dioxide 
in    15    days,    whereas    the    saline    soil    gave    only 
2il  mgrms.    When  the  saline  soil  was  washed 
testing,    the   amount    of   carbon    dioxide   formed 
was  •'■-oil  mgrms.    This  showed  how  the  reduction  in 
the  osmotic   pressure  in   the  s,,i|   solution   caused 
by    washing,    enabled     the     bacteria    present     !■■ 

develop  and  become  active,  and  In  produ ven 

more  carbon  dioxide  than  the  bai  Ii 

soil.     (~)  Nitrification.      50    c.c.    ol    Omeliansky's 

solution   uus  inoculated  with    1   c.c.  of   100' 

emulsion.    0-5     grnv     of    calcium    carboi 

added,   and    the    whole   im  ubat  ",l    at 

The  nil  rite  and  nitrate  content     were  determined 

each  week.     Another  form  of  this  test   was  h 

!    Indian  colza  to  the  soil,  with  water  In 
saturation,  and  to  incubate  i        the 

ammonia,    nitrite,    and    nitrate    in    the    mixture 

di  limn I.      Tin  ii  Oi 

solution   were   the   production   in   ■'>   wci 
mgrms.    of    nitric    nitrogen    from    the 
i  s    mgl  ms.    from    a      I  ei  de    patch,   and    Ii    le 
from    normal    soil.     In    the  i   lies,    the 
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salinity  was  less  than  in  the  genera]  barren  toil. 
Imt  the  c-niotic  pressure  was  not  sufficient  to 
destroy  the  activity  of  the  nitrifying  bacteria  : 
whence  it  is  deduced  that  these  organisms  are 
more  resistant  to  higher  osmotic  pressure  than 
ordinary  plants.  In  the  soil  itself,  the  nitric 
nitrogen  remained  constant  in  tin-  case  of  the 
saline  soil  and  a  sterile  patch,  but  in  washed 
saline  -oil  the  nitric  nitrogen  after  5  weeks  was 
(i  mgrms.  uitli  10  mgrms.  of  nitrous  nitrogen, 
and  in  washed  saline  soil  inoculated  with  normal 
suil  the  nitric  nitrogen  increased  to  11  mgrms. 
with  9  mgrms.  of  nitrons  nitrogen.  (.'!)  Fixation 
oi  nitrogen.  A  nutrient  mannitol  solution  was 
prepared,  to  which  calcium  carbonate  was  added. 
This  was  sterilised  and  then  inoculated  with  the 
soil  emulsion,  and  incubated  for  11  days.  The 
total  nitrogen  w;>s  determined,  a  blank  being 
done  with  sterile  soil.  It  was  found  that  the 
saline  soil  fixed  1-2  mgrms.  of  nitrogen,  a  sterile 
patch  7-8  mgrms.,  and  normal  soil  7  mgrms. 
Thl:;  showed  that  Azotobacter  chroococcum  must 
have  a  higher  osmotic  pressure  in  its  protoplasm 
than  nitrifying  and  oxidising  bacteria.  As  a  result 
of  these  experiments,  the  barren  land  was  washed 
with  canal  water  and  drained;  on  examining 
the  reclaimed  soil  on  the  above  lines,  confirmatory 
results  were  obtained.  Photographs  of  the  land 
before  treatment,  and  with  the  first  and  second 
year's  crops  after  tft-eatnient.  are  inserted,  and 
full  details  of  the  crop  yields  are  given. — J.  TT.  J. 

Soils  :     Variation    in   the  chemical  composition  of  , 
— .    W.  O.  Robinson.  Ij.  A.  Steinkoenig,  and 
f      \V.  H.  Frv.    Bull.  No.  551.     U.S.  Dept.  Agric, 
June  26,  1917.      16  pages. 

The  main  constituents  in.  45  typi  al  American  soils, 
ranging  from  fine  sandy  loams  to  heavy  clay 
loams,  were  determined.  The  results  confirmed 
previous  observations  that  where  there  is  a. 
distinct  sub-soil,  differing  in  colour  and  texture  I 
From  the  surface  soil,  there  may  be  a  pronounced 
aifference  in  the  chemical  composition  of  the 
two,  especially  in  the  respective  amounts  of 
silica,  iron,  and  alumina.  Thus,  in  the  case  of  the 
samples  taken  from  34  places,  the  silica  was 
higher  in  the  surface  soils  in  all  but  two  instances, 
the  iron  in  all  but  five,  and  the  alumina  in  all  but 
i. lie.  The  extreme  variations  of  the  constituents 
were  as  follows: — Silica,  97-01  to  111.-);  iron 
oxide.  10-23  to  0-23;  alumina.  27-.">S  to  1-19; 
potash,  4-07  to  002  ;  soda.  200  to  001  ;  lime. 
1  73  to  001  ;  magnesia,  1-93  to  001  ;  phosphoric 
acid  (P»05),  0-22  to  0-03;  and  sulphuric  acid, 
(S03)  0-34  to  0-02  %.  Some  soils  of  the  same  type 
may  differ  considerably  in  chemical  composition. 
and,  on  the  other  hand,  soils  of  different  i  ypes 
may  resemble  each  other  as  closely  in  chemical 
composition  as  different,  samples  of  the  same 
type.  Owing  to  unavoidable  analytical  errors 
differences  of  several  hundred  lb.  are  not  sig- 
nificant when  the  amounts  of  the  constituents  are 
Stated  in  lb.  per  acre.     C.  A.  \1. 


(Soils  ;  Methods  for  determining  the  reaction  of- 
II.  It.  Ohristensen.  Soil  Sci..  1917, 
115     ITS. 


4. 


It  is  necessary  In  distinguish  sharply  between  the 
absolute  acidity  of  the  soil,  and  its  ability  to 
absorb  bases  (i.e.,  to  liberate  acids).  The  majorifr; 
of  methods  for  making  a  quantitative  determina- 
tion oi  the  aciditj  o!  the  soil  give  no  information 
as  to  the  ((intent  of  truly  acid-reacting  substances 
in  tic  soil,  i.e..  substances  which  in  solution  cause 
a  hydrogen-ion  concentration  greater  than  corre- 
sponds to  the  value  10-'  :  but  only  of  its  ability 
to  absorb  bases.  All  mineral  snils  showing  an 
ai  id  reaction  to  litmus  have  a  large  lime-require- 
ment.     In   such    instances   a    quantitative    deter- 


mination of   the   ai  mI   i  -i.!.  hi    ,,i    th(      oil     whii  h 
expresses  tlie  amount  of  line    n  :ir.i 

lising    the    acid    present.    will    also    give    reli.it, I 

though  insufficient  information  as  to  the  degri 

the  lime  requirement  of  the  soil.  Many  soils 
which  show  a  neutral  reaction  to  litmus,  however, 
have  a  decided  lime-requin  ment,  and  in  such  cases 
it  i  .  impossible  to  use  the  acidity  determination  in 
determining  the  degree  of  the  lime-requirement  of 
the  soil.  It  is  probable  thai  ibis  question  of  the 
lime-requirement  of  the  soil  is  predominantly  .. 
question  of  I  lie  presence  or  absence  of  certain 
easily  decomposed  acid-saturating  calcium  (or 
magnesium)  compounds,  am]  that  (be  efforts  t.> 
find  a  quantitative  expres  ion  for  the  Lime-ri 
quirement  should  be  in  the  direction  of  methods 
which  can  express  the  amount  of  lime-fertiliser 
necessary  for  supplying  the  sr.ii  with  a  sufficient 
quantity  of  such   compounds.     J.B.C.K, 


Soils  ;     Adsorption    by 


.     .1.     E.     I  fan 
Phys.  (Ti.-m..  1917,  21,  i.ii     -i;:,. 


.1. 


Experiments  are  describi  d  which  were  undcrtaki  n 
to  determine  whether  the 'acidity  of  those  soils 
■which  redden  litmus  paper,  tail  which  give  a 
neutral  solution,  i,  due  in  colloidal  adsorption. 
Soil  was  placed  in  contai  t  with  dilute  solutions  of 
barium  chloride  for  21  hrs.,  with  occasional  -  hakini  . 
and  the  amount  of  barium  in  solution  before  ami 
after  the  treatment  determined.  When  the 
results  wore  calculated  according  to  the  equation 
x  'm  =  ac]  ",  representing  the  adsorption  isotherm, 
the  values  obtained  for  t/n  wi  re  constant,  show- 
ing that  the  action  was  one  of  adsorption  and  not 
of  double  decomposition.  No  chlorine  was  ad- 
sorbed from  the  barium  chloride.  Solutions 
containing  other  metallic  ion,  were  also  use,!,  am! 
it  \\as  found  that  the  number  of  equivalents 
•adsorbed  was  the  same  foi  ions  of  the  same  valeni 
and  increased  with  the  valency,  except  in  the  case 
of  potassium,  which  was  adsorbed  in  very  lug!' 
quantity.  The  potassium  adsorbed  by  a  soil 
could  be  recovered  by  treatment  with  salt  solu- 
tions, again  in  the  order  of  the  valency  of  the 
metal.  When  a  soil  was  treated  with  a' solution 
of  two  salts,  the  number  of  equivalents  of  each 
metallic  ion  adsorbed  was  less  than  with  each  sail 
separatelv.  but  the  total  number  was  greater. 

J.  II.  .1. 

Cvanuric  "re/  from  soil;  Isolation  i  |  — .  L.  I-:. 
Wis-  and  K.  II.  Walters.  .1.  Auric.  Res.,  1917, 
10,  85  -91. 

Cyanuric  acid  was  separated  tuna  -nils  obtained 
from  various  parts  of  the  United  States  (.Maine. 
Texas,  Florida,  ami  Indiana),  tie-  largest  amount 
found  being  0-150  grm  From  23  kilos,  of  the 
Indiana    soil.      W.  P.  S. 

Ammonia   foramtion    in    s,,ii  .•     Effect    of  different 

salts   on .     (J.    P.    Koch.     .1.    Biol.    Ohem., 

litlT.   31,   111      113. 

DniKD  blood  was  added  to  soil  together  with 
varying  combinations  of  the  three  salts,  mag- 
nesium sulphate,  pota  nun  sulphate,  and  calcium 
dihydrogen  phosphate,  the  soil  solution  being 
made  up  to  an  osmotic  pressure  of  two  atmo- 
spheres. Tee  mixture  was  incubated  for  8  days 
and  the  ammonia  determined.  When  the  call  it 
phosphate    was   present    as    ,!,    oi    the    molecular 

proportion   of    the  total    salts,   bhet  

lerablc   increase   in   the  ammonia    I >i    ovei 

the  same  soil  without  the  salts.     Wine  it   Formed 

,  "„-  of  tb,>  ,  ombinat used  a!. me.  thei 

an  increase  of  26%  <>i  at  d  : 

when  it  wa  absent,  tin-  magnesium  ami  potassium 
sulphates  caused  the  ammonia  he  mat  inn  to  fall 
below  I  be  normal.     .1.  II.  .1. 
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Cl.    XVII.— SUGARS  ;    STAR€'HES  ;    GUMS. 


[Oi-t.  1.1,  1U17. 


Calcium    cyanamide ;     Addition    of    tar   to to 

facilitate  spreading.  Schmoeger  and  Lucks. 
Mitteil.  deutschen  Landwirts.-Ges.,  1917,  Xo.  10, 
156—157.  Bull.  Agric.  Int. '11..  L917,  8,  842  - 
844. 

Experiments  have  li.cn  carried  out  in  German} 
with  a  mixture  of  calcium  cyanamide  with  l">",, 
coal  tar.  the  cyanamide  being  first  mixed  with  the 
tar.  and  thru  passed  through  a  mincing-machine. 
Tin'  materia]  obtained  in  this  way  is  similar  in 
appearance  to  superphosphate,  ami  ran  be  easily 
spread  over  tin-  soil  without  powdering.  Pot- 
manuring  experiments  wen  pried  out  with  oats 
in  1915  : * 1 1 1 1  L913,  and  proved  thai  Hi''  tar  had  no 
deleterious  effects  upon  tin-  plants.  Experimi 
carried  out  ii  d  with  wheat  in  1915  — 1916 

confirmed  the  results  of  the  pot-trials  with  oats. 
the  relatively  smalt  increa  \e  of  the  m  inured  plots 
in  Hi:,  ca  e  being  a  cribod  to  1 1n-  ha.l  ron.litions 
which  prevailed   when  the   wheal    was  sown. 

.i.  1!.  ('.  K. 

Nitrogenous     manures  :     Comparative     action     of 
ammonium   stdphate, 'sodium    nitrate,   and  some 

organic .     1.  Jakouchkine.      Annals  Agric. 

Inst.  Moscow  (Russian),  1916,  22,  1 : : V  111. 
Hull.  Agric.   Inti'll.,   1917,  8,  700  -701. 

Oats,  flax,  and  potatoes  will'  grown  in  soil  to 
which  tin-  following  manures  were  added  :  mono- 
potassium  phosphate  and  potassium  chloride, 
together  with  castor  oil  cake  horn-scrapings,  fish, 
peat-litter,  -odium  nitrate,  or  ammonium  sulphate. 
The  proportions  used  were  equivalent  to  ::.">  parts 
of  X.  2  parts  of  P205,  and  1  parts  of  K  ,.<  >.  It  was 
iouud  that  in  clay  soil  ammonium  sulphate  was 
preferable  to  sodium  nitrate,  because  it  dissolved 
the  phosphate  added  as  well  as  that  in  the  soil. 
Horn  scrapings  and  castor  oil  cake  were  about 
equal  in  value  to  sodium  nitrate,  the  action  of  the 
horn  being  possibly  partly  doe  to  its  sulphur 
content.  The  assimilation  of  the  nitrogen  .'!  fish 
manure  was  about  half  that  of  sodium  nitrate. 
I'eat  litter  gave  up  its  nitrogen  more  readily  than 
ordinary  litter. •— .1.  II.  J. 

Potash  salts  :  Substitution  of  finch/  crushed  Austrian 

phonolites  forStassfurt •.  J.Stoklasa.  Oester.- 

ung.  Zi-its.  Zuckerind.  u.  Landwirtsch.,  1910. 
45,  121  156.  Bull.  Agric.  Intell.,  MM  7.  8, 
698 — 700. 

IN  Austria,  phoiiolile  powder  has  been  used  as  a 
substitute  for  Stassfurt  -alts,  chiefly  as  a  fertiliser 
for  beet.  The  phonolite  is  found  in  central 
Bohemia,  and  in  most  cases  the  nepheline  usually 
present  is  replaced  by  sodalite.  A  table  of  the 
different  varieties  is  given,  showing  the  respective 

on      ..1    total   potash  Which   vary  from  574  to 

8-54%.  The  percentage  of  this  potash  which  is 
soluble  in  concentrated  hydrochloric  acid  is  very 
variable,  the  extremes  being  21-44%  and  54-7%. 
Only  a  small  amount  of  the  potash  is  soluble  in 
a  saturated  solution  <>:  carl dioxide.  Experi- 
ments wore  made  upon  the  influence  of  phonolite 
upon  the  growtb  of  soil  ba<  teria  :  the  increases  in 
growth  ami  activity  were  found  b>  be  small  com- 
pared with  those  effected  by  kainil. — J.  H.  J. 

Plants  :  Action  of  bacteria  and  fungi  in  the  tissues 
of  -  .  E.  Berthold.  Jahrb.  wi--.  nsch. 
B.  tanik,  1917,  57,  387  158.  Bull.  Agric. 
Int, -11..  L917,  3,  704—705 

Experiments  were  mail,-  mi  the  depth  to  which 
ba>  teria  and  fungi  could  penetrate  the  tissues  and 
then-  longevity  in  them,  ft  was  found  that  the 
tissues  oi  herbaceous  plant.:  and  the  sap  and  heart- 
wood  of  woody  plants  arc  normally  free  from 
bacteria.  Where  wood  i-  itt  liked  by  fungi, 
their  presence  can  be  demonstrated  in  the  wood, 
hut   bacteria  an-  never  present  at   the  same  time. 


The  vessels  of  a  section  of  a  woody  plant  placed  in 
water  become  infected  with  bacteria  and  the 
-poiis  of  fungi  from  the  water  are  absorbed,  the 
penetration  depending  upon  the  length  of  the 
vessel.  Bacteria  injected  into  the  tissues  of  living 
herbaceous  plants  and  into  living  wood,  remain 
alive  for  as  long  as  ten  months,  but  no  sign  of  any 
developmenl  can  he  observed.  Dead  tissue  only 
can  be  utilised  for  bacterial  growth.  —J.  II.  J. 

Toxic    values    and   hilling   efficiency   of   arsenates:. 
I.ovett   and   Robinson.     See   XIXb. 


Patents. 

Fertilisers;   Process  of  making .     J.  E.  Zilk, 

Sharpsburg,  Pa.     V.S.  Pat.  1,236,812,  Aug.  II, 
1917.     Date  of  appl.,  Nov.  11,  1916. 

An  intimate  mixture  of  phosphate  ro<  k  2000,  coke 
200 — 300,  limestone  200—300,  and  a  flux  (such 
as  marl)  300—400  parts — with  or  without  watex 

to  form  a  paste  is  healed  and  rolled  at  1300° — 
1  mo  I',  (about  700' — 700-  C.)  to  in-  ipient  .  'tinker- 
ing under  conditions  capable  of  burning  only  the 
coke.— A.  PS. 

Process  /"<■  rendering  available  the  potash  of  felspar 

and     simitar     materials.       t".S.      1'at.      1,237,197, 

See  VII. 


XVII.-  SUGARS  ;  STARCHES  ;  GUMS. 

Imericdn]    invert    sugar    syrups;     Sources    ami 

composition  of  some  commercial .  icith  notes 

mi  sorghum  syrup.     S.  Jordan  and  A.  I,,  t'hesley. 

J.  Ind.  Eng.  Chem.,  1017,  9,  750—758. 

It  is  estimated  that  in  1010  more  than  two  million 

gallons   of   invert    sugar   syrups    was    used    in    the 

United    States.      American    "  light    syrup,"    made 

from    refined   sugar,    usually    consists  of   a  targe 

proportion  of  insert  sugar  (70  to  78%)  with  a 
small  proportion  of  unchanged  sucrose  (0-5  to  1  n  ",  t 
and  from  005  to  0'2%  of  acidity  calculated  as 
tartaric  acid.  In  some  samples  hydrochloric  ac'd 
(up  to  0-15%),  partly  free  and  partly  combined, 
has  been  found.  The  mineral  matter  present  is 
small,  varying  from  traces  to  about  0-5%.  Nome 
brands  of  light  syrup  contain,  however,  much 
more  sin  rose  (up  to  33-0%).  "  Dark  syrup  "  is 
invert  made  from  raw  sugars  or  mixtures  of  (i.), 
invert  from  raw  sugar  and  molasses;  (ii.) ,  "light 
syrup  and  molasses;  or  (iii.),  invert  with  soured 
honeys,  along  with  wastes  from  sugar  houses.  It 
rarely  contains  more  than  72-5%  of  total  sugars, 
a  varving  amount  of  which  is  invert  sugar,  vi/.., 
18-0—73-0%.  The  ash  varies  from  0-5  to  . 
Glycerin  (95%)  will  take  up  about  15 
moisture,  whilst  invert  syrups  will  retain  about 
14%,  but  the  latter  require  the  application  of  a 
high  temperature  to  obviate  their  stickiness  and 
cause  them  to  penetrate  in  the  same  way  as 
glycerin.  They  may  replace  glycerin,  however, 
in  cases  where  the  latter  lias  been  used  to  counter- 
act the  effects  of  crystallisable  sugar.  For  thCM 
purposes  the  authors  suggest  the  following 
standards:  (l)  Light  syrup  special  to  contain  at 
least  7.",",,  of  total  sugars  (invert  and  surcoeaL 
the  proportion  of  the  sucrose  not  to  exceed  about 
2-5%.  'I'he  ash  should  not  exceed  002%  -""l 
Hie     acidity,     which    should    be    entirely    .he'    I" 

organic  acids,  not  to  <-\, ■,■<■<[  0-1%,  calculated  H 
tartaric  acid.  ('_')  Light  syrup  should  be  similar 
to  (1).  except  that  the  sucrose  should  not  e: 
20%.  Tic  syrup  should  be  bought  on  its  total 
>us,'ai  units.  (:()  Dark  si/rup  special  should  M 
made  from  raw  sugar  and  a  suitable  organic  acid 
which  should  not   exceed  0-3°o  by  weight  of  the 
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srrup.  It  should  contain  at  least  75 %  of  total 
sugars  (sucrose  and  invert  sugar  only)  and  the 
sucrose  should  not  exceed  5%.  The  ash  should 
not  exceed  0-5%.  (4)  Dark  syrup  should  be  made 
from  any  suitable  blend  of  invert  syrups  and 
molasses.  It  should  not  contain  less  than  72-5  °/, 
of  total  sugars,  of  which  at  least  two-thirds  should 
consist  of  invert  sugar.  The  ash  should  not  exceed 
2-5%  and  the  acidity  should  not  exceed  0-3%. 

Sorghum    syrup. — It    is    estimated    that    about 
17  million  gallons  of  sorghum  syrup  was  produced 
in  1900  in  the  United  States,  and  since  that  time 
the   industry   has   developed   in   certain    districts. 
The  average   cost  of   production   is   estimated   at 
about  19  cents  (9-5  pence)  per  gall.     The  syrup  is  ( 
capable   of   being   used  as   the   source   of   all   the   I 
"  dark   invert   syrups."  and  by  passing  the  dark 
syrup  through  animal   charcoal    it   could  also  be   ! 
used  to  produce  the  light  syrups,  at  a  probable  I 
cost  of  about  75%  of  that  of  the  invert   syrups 
made     from     cane     sugar.  A     representative 

sample  had  the  following  composition  : — Total 
solids.  74-13  ;  ash.  2-4  ;  sucrose,  4-0  ;  reducing 
sugars.  28-4;  "  gums  "  and  extractives.  P0  : 
and  acidity  (as  tartaric  acid),  0-8  %.  The  "  gums  " 
consisted  largely  of  starch  and  dextrin.  A  sample 
was  exposed  for  six  weeks  without  crystallising, 
and  then  contained  about  15",,  of  water.  The 
■pished  syrup  should  contain  at  least  70%  of  total 
sugars,  not  more  than  5",,  of  starch  and  gums, 
and  not  more  than  3%  of  mineral  matter  ;  whilst 
the  acidity  should  not  be  more  than  about  0-8%. 

— ('.  A.  M. 

Decolorising-carbmi.      Set    Iln. 

Patent. 

[Sii'jnr]  liquors  :     Treatment  of  certain .     F.  A. 

.Monroe,  inn..  Assignor  to  The  Dyer  Companv. 
Cleveland.  Ohio.  U.S.  Pat.  1,236,097,  Awj.  7. 
1917.     Date  of  appl..  Mar.  8.   1916. 

ICold  saccharate  waste  water  is  heated  by  mixing 
with  steam  from  the  evaporation  of  siurar  solu- 
tions to  cause  precipitation  of  saccharate,  which 
is  then  separated  from  the  liquid.  The  heating  may 
be  effected  in  stages  :  e.g.,  apparatus  is  claimed  in 
[which  the  cold  waste  water  is  first  warmed  by  injec- 
tion into  a  heater  receiving  steam  from  the  last  unit 
:of  a  multiple-effect  evaporator  and  then  further 
Iheated  by  injection  into  a  second  heater  receiving 
steam  from  an  earlier  unit. — J.  IT.  T,. 


XVIII.- FERMENTATION  INDUSTRIES. 

Beer;     Distribution     oi     nitrogen     in .     J.     S. 

Sharpe.     Biochem.  J.,  1017'.  11,  101-111.       (See 
also  H.  T.  Brown,  this  ,1..  1907.  884). 

| A.  quantitative  investigation  was  made  of  typical 
British  beers,  to  ascertain  the  amounts  of  the 
afferent  classes  of  nitrogenous  substances  present. 
The  total  nitrogen-content  of  the  samples  ran-  ed 
i'om  0039  to  0-112%.  Of  this.  13—37%  was 
present    as    protein,    which    was    determined    by 

brei  ipitation   with    ta   acid   in    presence   of  a 

little  phosphoric  a.  id.  2." — Hi",,  was  present  as 
Muino-compounds,  determined  by  Van  Slyke's 
inethod.  and  25—52  %  ivas  purine  nitrogen  present 
its  uric  acid  and  xanthine  compounds.  IeaVi 
J-ialan'e  of  2 — 0%  of  the  total  nitrogen  unde- 
termined. Of  the  purine  nitrogen,  uric  arid 
Lccounted  for  proportions  ranging  from  15—90% 
n  the  different  Si  mples.  Tesls  for  hypoxan- 
hine.  adenine,  guanine,  and  methylpurine  gave 
legative  results.  From  beers  rendi  red  alkaline 
pith  sodium  hydroxide,  chloroform  extracted 
mall    quantities    (0-007— 0-012%)    of    an    oil    of 


alkaloidal  character,  which  darkened  in  the  air, 
was  fairly  volatile  at  100°  C,  had  an  odour  like 
that  of  juii  e  from  a  tobacco  pipe,  and  gave  many 
of  the  reactions  of  coniine,  which  Chapman  found 
in  hops  (see  this  J.,  1914.879).  This  substance, 
together  with  a  small  quantity  of  a  base,  probably 
betaine,  almost  completely  accounted  for  the 
2 — 0uo  of  the  total  nitrogen  referred  to  above  as 
undetermined. — J.  II.  L. 

Micro-organisms    and    heat    production     !,,    si 
./.     nentation.     Hunter.     See    XIXa. 

Patents. 


Beer  ;    Process  of  treating 


.     C    S.  Ash.  A     i 
nor    to    Gould    and    Ash,    San    Francisco,    Cal 
U.S.   Pat.    1,234,255,    Julv   21,    1917.     Date   of 
appl.,  Feb.  4,  1916. 

Beer  is  stabilised  by  treating  the  wort  or  (he 
fermented  beer  with  a  mixture  of  tannin  or  a 
tannate  and  sulphurous  acid  or  a  sulphite,  and 
removing  the  precipitate  formed  ;  e.g.,  krausened 
beer  may  be  treated  with  o5 — 60  mgrms.  of 
tannin  and  25 — 50  mgrms.  of  sulphurous  ai  id  per 
litre  to  prevent  it  acquiring  a  "  cooked  "  flavour 
and  becoming   discoloured  after   [pasteurisation. 

—J.  H.  L. 

Beer  wort  ,-    Apparatus  for  cooling  and  rousing- 


and  fur  precipitating  sludge  from  the  same.  L. 
Nathan.  Zurich,  Switzerland.  U.S.  Pat. 
1,235,231,  Julv  31.  1917.  Date  of  appl..  Julv  7. 
1911.  *     ' 

A  closed  receptacle  for  the  hot  wort  has  within 
it  a  number  of  cooling  plates  over  some  of  which 
t  he  wort  flows  in  a  thin  layer.  Means  are  provided 
for  cooling  the  plates  and  passing  air  over  the 
surface  of  the  wort.  The  plates  are  connected 
with  one  another,  and  are  removable  together 
to  enable  the  sludge  to  be  washed  from  them. 

—J.  H.  L. 

[Aleoliolic]  beverages  ;    Process   of  pre}  aril 


..ring . 

1'roduct  for  brewers'   use.     6.   Defren,   Newton. 
Mass,  U.S.     Pats,     (a)     1,235.881      and      (n) 

1,235,882,   Aug.   7,    1917.     Date  of  appl.,   Mar. 
27,  1917. 

(a)  Two  modifications  of  the  process  described 
in  U.S.  Pat.  1,214,518  (this  J.,  1917,  399)  are 
claimed,  viz.,  carrying  out  the  heating  of  the 
material  containing  starch  and  protein  with 
acidulated  water  in  presence  of  hops,  and  treating 
the  products  of  the  heating  with  a  proteolvtic 
enzyme,  (b)  Claim  is  made  for  unfermented 
liquid  products,  or  concentrated  residues  obtained 
therefrom  by  evaporation,  containing  fermen- 
table sugars  and  protein,  and  preparad  from 
amylaceous  and  nitrogenous  matters  as  described 
in  U.S.Pats.  1,214,518  and  1,235,881  (see  above). 
The  products  may  contain  active  proteolytic 
enzymes. — J.  H.  L. 

Method  of  deliming  wool,   hair,   or  like  substances 
contaminated    wUh  lime.      U.S.    Pat.    1,235,214 

See  X. 


XIXa.— FOODS. 

Milk  icil  of  the  coir  and  sheep  ;    Distribution  of  tht 

fatly    aeids    in    the .      C.    Crowtner   and    A. 

Hynd.     Biochem.  J.,  1917,  11,  139-  163. 

The  method  employed  for  separating  the  fattj 
acids  consisted  in  heating  an  ethereal  solution 
of  tho  fat  with  an  exi  ess  of  methyl  alcohol  con- 
taining a  small  quantity  of  hydrogen  chl 
separating  the  mixed  methyl  esters  thus  formed. 
and  subjecting  them  to  repeated  fractional  distill 


lofio 
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atiou,   the  first    fractions    being    distilled    im 

ordinary  pressure  and  the  later  ones  under  1-" 

pressure.  The  weight  <>f  each  ester  in  the  various 
i'rai  fcions  was  call  ulated  from  the  iodine  and  saponi- 
Qcation  values.  The  following  a  vorage  pen  entases 
of  fattya  ids  wore  found  in  fat  from  cow's  milk  : 
butyric  arid.  li'T:  caproic  acid,  L-04 ;  caprvlic 
.■•id.  106  j  capric  acid,  1-10  ;  lauric  acid,  5-01  ; 
mvii-i  ic  acid,  16'  13  ;  palmitic  acid,  I  1-83  : 
stearic  acid,  3-40;  dihydroxystearic  arid  0-38; 
oleic  acid,  ill",  in  fat  From  sheep's  milk: 
1 1 1 1 1 >- r-i»-  acid,  i;:,!  :  caproic  acid,  I  Is;  caprylic 
acid.  4-23;  caprii  acid.  1-70;  lauric  acid.  4-70; 
myristic  acid,  13-74;  palmitic  aoid.  13-34; 
stearic  acid,  1-3U  ;  dihydroxystearic  acid.  0-27; 
oleic  acid,  10-67.  In  the  case  of  fat  from  cow's 
milk  there  was  o%  less  myristic' acid,  8%  more 
palmitic  acid,  and  3%  more  stearic  acid  in  the 
i at  from  the  "  first  runnings  "  than  in  that  from 
i  lie  "  last  runnings."  — W.  P.  S. 

ii.ii    bread;     Improvement  of by  neutralising 

the  bran.      Lapicque  and    Liegendre.      Comptes 

i.-nd..   1017,   165,  310    -i'.l'.i. 

r.i.i  in  mad.-  From  flour  containing  a  considerable 
quantity  of  bran  is  gr.-ath  improved  in  appearance 
and  baste  if  lime-water  is  used  in  place  of  water 
in  preparing  the  dough.     VV.  I'.  8. 

Alfalfa     [lucerne]    Mage;     Chemical    studies     in 

iiml.; n,i      — .    O.  (>.  Swanson  and  !•'..  I,.  Tague. 
.1.    Vgric.  lies..   i!)|7.  io,  275—202. 

Expehiments  were  made  on  a  laboratory  scale 
in  bottles  and  also  on  a  larger  scale  using  a  Id-ton 
silo.  It  was  found  that  silage  can  hi-  made  from 
alfalfa    alone    if    the     containers    insure    absolute 

exclusion  of  air  and  retention  of  carbon  dioxide. 
hut  such  conditions  cannot  he  obtained  on  a 
practical  scale.  The  addition  of  supplemental  5 
substances  {e.g.,  molasses,  rye.  maize,  etc.). 
increase-  and  accelerates  tlie  production  of  acids. 
and  the  presence  of  these  is  unfavourable  for  the 
development  of  putrefactive  organisms.  Wilted 
alfalfa  is  more  suitable  for  making  silage  than  is 
nnwilted ;  the  addition  of  water  to  wilted  alfalfa 
no  effect,  but   is  injurious  to  unwilted  alfalfa. 

.Molasses  is  the  most  effective  supplementary  sub- 
stance to  us";  germinated  maize  is  verj  similar 
10  molasses  in  its  action  and  is  more  effei  live  than 
sound  maize.  Rye  has  a  strong  odour  when  made 
into  silage.  Alfalfa  itself  contains  only  a  smell 
quantity  of  amino-nitrogen ;  in  good  alfalfa 
Bilage  I  he  amino  nitrogen  is  about  one-third  of  the 
total  nitrogen  (0-6%)  whilst  in  had  silage  it  is 
aboul    one-half  of  the  total   nitrogen.     'The  acidity 

of  silage  varies  from  l'  to  :;■',,  (as  lactic  acid)  anil 

the  '.'real  ei-  part  of  the  acidity  is  produced  during 
the    first    1"   days.      Sugar,   when  added    to   silage. 

disappears  very  quickly,  and  is  never  present 
in  completely  matured  silage. —  W.  !'.  s. 

Silage    fermentation;      Micro-oraanisms    and    heat 
production   <'»  O.  \V.   Hunter.      1.   Agric. 

Res.,   1017,   10,  ::.     S3. 

Since    heat     production    in     fermenting    forage 

(silage)   i,   prevented    when    the   material    has   been 

heated,  previously  or  treated  with  chloroform, 
ii  i  concluded  thai  the  heal  production  is  due  to 
bacterial  activity  and  not  to  intramolecular 
respiration  of  tin-  tissue  cells.     \V.  P.  s. 


uaed  in  Gi  rnutnu  dm  ing 
Iwirtsch.    Jahrb.    f. 

513.     Hull.  Agric.   Intell.. 


Feeding-stuffs  ;    New- — 
the   uar.      M.    ding. 
Bayern,  1016,  <3,  183 

i'.t|7.  8,  802     800. 

'  1  1  Rhubarb  leavt       The  green  leaves  contain  00  % 
oi   moisture,  2-78%  ol   protein,  and  0-4%  ol   Fat. 


The  dried  leaves  an-  said  to  be  better  than  haj 
oft!-  !,  tquality.  (2)  Seaweed.  Is  a  rule  seaweed 
contains  little  protein  and  fat,  hut  a  large  quantity 
of  nitrogen-free  extract  and  crude  fibre.  When 
used  as  a  feeding  stuff,  no  trace  of  it-  smell  could 

he  found  in  the  meal    or  in  the  eggs.      It    is   au\  1- 
able  to  give  the  seaweed  in  the  ground,  dry  state. 
a-  a   supplementary  food,     (it)  Stnnc  meal.     The 
ground  straw  of  ..-reals  is  unsatisfactory  for  p 

cattle,  and  horses.  {I)  S'}ielt  chuff  meal  is  not 
superior  to  whole  chaff.  (5)  Concentrated  straw 
fodder.  By  boiling  straw  in  an  alkaline  solution 
miller  pressure,  a  concentrated.  ea«il>  digested 
food  i-  obtained.  It  is  mixed  with  about  :10%  ..1 
molasses  and  the  whole  dried.  The  product  con- 
tains 3-55%  oi  protein  (amides).  2!>"„  of  nitroi 

fr xtraet,   and   ."i:!",,   of   fibre.     To   supply  the 

deflciencj    in   albumin,    tin     Fodder   was    enriched 
!>>•   the  addition  of  dried   yeast,'  now    replaced  by 
ground  lupin  seeds  freed  from  their  hitter' el,  merits. 
Thus    enriched,    it    contains    U      !<<",,    of    proh 
II      15%   of   nitrogen-free   extract,   and   : 
of  fibre.    Fei  ding  experiments  showed  this  product 
to    be    suitable    for   all    animals,    and    capabli 
replacing  oats  for  horses.     (I!)  Crushed  and  ground 
maize   ram.      The    feeding    value    does    not    ex-  eed 
that  of  wheat   chaff,  and  it   is  not    recommended, 
(7)  Heather   stalks.       An    excellent    food    may    be 
prepared  from  the  leaves,  flowers,  seeds,  and 
stalks    of     licatb.-r.      It     contains     about      I",,    of 
protein.  3%  of  fat.    15%  of  nitrogen-free  extract, 
and  35%  of  fibre.    (8)   Kohl-rahi  by-products.    The 
decomposing  roots,  made  into  slices  and  then  dried, 
gave  a  fairly  good  food.     Another  food  prepared 
from  the  peelings  contained  -..  much  -and  thai   it 
could  not  be  used  with  safety.    CM  (/round  sugar- 
but  seeds.    Sei  ds  which  have  lo.si   their  germinating 
powi  1    are  ground.     Thej    contain  about    11",,  ol 
protein,    I",,   of   fat,   and"  0%  of  mineral   mal 
Their  nutritive   value  is  two-thirds  that   of    wheat 
bran.    (10)  Parsley  seed.   Seed  which  had  remained 
unsold   was  crushed.      It    contains  aboul    23%  ..I 
crude  fat.  and  can  be  given  in  moderate  amount 
to  animals    receiving   rations   poor    in   stimulant* 
(11)   Wild    radish    husks.       NTutritive    value    M 
that  of  good  barley.     Not   suitabli    for  pigs. 
Mixture  oj  breicers'  grains  and  yeast.     By  a  special 
process  the  dry  grains  are  mixed  wit  h  the  moist  y< 
and  the  whole  dried.      The  mixture  contains  aboul 
75%  of  grain  and  25%  of  yeast,  and  is  most  suited 
ror  horses  and  cattle.    (13)   II  os    i/rast.    The  f> 
v.asl    is   washed   to   free   it    from   tartar  and  mad. 
into  a  cake.    (II)  Ground  grape  pips.    Thepipaaw 
obtained    from    grape    residues    after    distillati 
to  remove  alcohol.    They  are  ground,  and  form  ■ 
food    very    rich    in    crude    fibre,    with    a    nutritive 
value   corresponding    to   that    ol    medium  quality 
m.-adow    hay.      (15)   /.'.  -   hnut  rake.      The  ground 
nuts   contain   about    IS%   of   protein.    I",,  of  I 

28%  of   nitrogen-fr xtia.-f.    19%  of   fibre,  an. I 

11%  of  mineral  matter  including  1'c.V',,  of  sodium 
chloride.    The  la-i  was  added  to  disguise  the  taste 
.  E  tannin,   in  which   the  nuts  are   very  rich,     lilt) 
Walnut  cake.     The  nuts  are  pressed  with  the  shell* 
and    give   a    cake    v.-iv    similar   to    beechnut    cake 
The    cake    is    also    piepar,  .1    from    nuts    pressed 
without  their  shells,  and  then  forms  a  food  readil) 
,-at.  ii    by    cattle.       (17)    Foods   fur   fattet 
Six  varieties  are  described,  only  (wo  of  which 
considered  satisfactory:    on.-,  made  from  crushed 
maize,   ground   maize   ears,   and   acorn   meal 
tained  about   0%  of  protein  and  :'.",,  of  fat  :    I 
otbei    was   composed  of  corn  bran,  crushed  .one 
barley,   oats,  acorn  meal,  ground   seedn  ol 

1  and  llsh  m.  al.  and  contained  1  • 
of  protein.  (18)  Poultry  food.  \\;>\w  by-produ 
of   little    value   are    bring   sold,      (10)   f/ortt!   f»"<l. 

ilii,      is    mad.-     i     ...in    chall      dried    beetroot, 

and    p.  a    heal.       Cjll)    Fccdilin    nu  III.      One   colli 

ground    spelt    rhaff.   ground    grape   residue,   straw 
in    al.    and    '.'  a",,   ol    sodium    chloride.      .1.  II.  J. 
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Cottonseed    meal ;     Nutrition    investigations    upon 

.     ///.  Cottonseed  flour.      The  nature  of  its 

growth-promoting  substances,  and  a  study  in 
protein  minimum.  A.  E.  Richardson  and 
H.  S.  Green.  J.  Biol.  Chem.,  1917,  31,  379— 
388.      (See  this  J.,   1916,  860:     1917,  937.) 

Sufficient  of  an  ether  extract  of  cottonseed  flour 
was  added  to  a  balanced  diet  to  represent  50%  of 
(lour  in  the  diet,  which  was  then  fed  to  white  rats, 
with  the  result  that  the  growth  of  the  animals  was 
retarded,  showing  a  deficiency  of  the  fat-soluble 
food  accessory  in  the  flour.  When  the  extract 
was  increased  to  represent  138%  of  flour,  growth 
became  normal  again.  When  an  aqueous  extract 
of  the  flour  corresponding  to  50  %  of  flour  was 
added  to  the  diet,  growth  was  normal,  showing  the 
flour  to  contain  sufficient  water-soluble  accessory. 
To  determine  the  minimum  of  protein  as  cotton- 
seed flour  which  could  be  used  in  a  diet,  varying 
amounts  of  the  flour  were  added  to  balanced  diets 
to  give  a  content  of  4 — 18%  of  protein.  The  18% 
diet  gave  practically  normal  growth  in  the  rats, 
although  the  second  generation  were  slightly 
ondersized.  With  a  12%  diet  the  growth  was 
slightly  below  normal,  with  a  0%  diet  there  was 
very  little  growth,  and  with  a  4%  diet  the  rats 
lost  weight  rapidly  at  first,  but  continued  alive 
and  active. — J.  H."  J. 

Pervaporation,  per  distillation,  and  per  crystallisation. 
Kober.     See   I. 


Patents. 
Food  substances ;  Preserving  ■ 


.  I..  Fuhla,  Bow. 
.Middlesex.  Eng.  Pat.  108,010,  Nov.  25,  1910. 
(Appl.  No.  10,937  of  1910.) 

An  intimate  mixture  of  about  92  %  of  sodium 
bisulphite  and  8%  of  sodium  bisiilphate,  both 
powdered  finely  to  pass  through  a  sieve  with 
00  meshes  to  the  inch,  is  stored  in  air-tight  vessels 
for  use  as  a  food-preserving  material.  In  use,  a 
very  small  proportion  of  the  mixture  is  incor- 
porated with  the  food,  solid  or  liquid,  to  be  pre- 
served, the  substance  being  heated  if  necessary  to 
150°  F.  (65-5°  C.)  ;  the  contained  moisture  in'the 
food  is  sufficient  to  render  the  composition  active. 

—J.  H.  J. 

Preserving  vegetables,  fruits,  and  the  like  ;    Process 

for- .     J.  von  Epler,  New  York.     U.S.  Pat. 

1,230.382,  Aug.  7,  1917.     Date  of  appl..  Jan.  3, 

1917. 

The  substance  to  be  treated  is  pulped  and  the 
juice  separated  from  the  fibrous  material  by 
pressure.  The  juice  is  concentrated  below  212°  F. 
(100°  C.)  to  the  consistency  of  a  syrup,  the  fibrous 
material  is  impregnated  with  fat  above  212°  F., 
and  the  two  arc  recombined.  with  the  addition  of 
5%  of  salt  if  required. — J.  H.  J. 

Milk;   Procesn  of  drying J.  Boeh,  Assignor 

to  Crvstallized  Milk  Co..  Spokane,  Wash.  U.S. 
Pat.  1,235,161,  July  3.1,  1917.  Date  of  appl., 
Mar.   14,   1910. 

A  small  quantity  of  milk  is  instantaneously 
warmed  under  pressure,  then  heated  at  about 
110°F.  (60°  C.)  until  dry,  when  the  temperature 
is  raised  to  170s  F.  (about  77"  C). — J.  IT.  J. 

Maize;  Manufacture  of — ■ — into  fine  flour.  J. 
and  F.  W.  Parker,  Limerick.  Ireland.  Eng.  Pat. 
108,803,  Jan.  8.  1917.      (Appl.  No.  312  of  1917.) 

Method  and  apparatus  for  indicating  the  volumetric 
flow  of  gases  [for  flour  blenching}.  Kiur.  Pat. 
108.711.     See  XXI II. 


XIXb.— WATER    PURIFICATION  ; 
SANITATION. 

Iodide     of    starch  ;       Use     of—  i.i     treatment     of 
infected  wounds.     A.  Lumiere.     Compte 
1917,   165,  370—377. 

In  the  disinfection  of  wounds  it  i^  desirable  tn  use 
a  reagent  which  is  not  destroyed  quickly  by  the 
tissues,  and  which  will  continue  active  for  several 
days.  Experiments  proved  thai  10  grms.  "I 
muscle  tissue,  showing  incipient  decomposition, 
decolorised  100  c.c.  of  iodine  solution,  containing 
25  mgrms.  of  iodine,  in  half-an-hour,  and  putre- 
faction proceeded  in  the  ordinary  course  ;  wli.  i 
under  the  same  conditions  iodide  of  starch  con 
tabling  the  same  weight  of  iodine  retained  its  blue 
colour  for  a  month.  If  whs  found  thai  iodide  of 
starch,  containing  one  part  of  iodine  in  50,000  parts. 
was  effective  in  killing  Streptococci,  B.  coli.  and 
Ji.  pyocyaneus  in  21  his.  at  37  C.  :  and  a  much 
weaker  solution  was  effective  against  Staphylo- 
cocci. Iodide  of  starch  containing  1  %  of  Iodine 
was  found  a  convenient  strength  in  practice  to  use 
j  in  dressing  battle  wounds,  and  caused  them  to 
j  remain  sterile  for  three  dressings.  A  solution  of 
iodide  of  starch  containing  0-5  grm.  of  iodine  per 
litre  can  be  used  in  the  irrigation  method  of  treat- 
ing wounds,  and  is  as  effective  as  Dakin's  solution 
(this  J..  1915.  919)  and  not  irritant  to  the  tissues. 

—J.  H.  J. 

Arsenates;     Toxic  values  of .       A.    L.   Lovett 

and  It.  H.  Robinson.  J.  Agric.  lies..  mi7. 
10,  199—207. 

Comparative  tests  of  the  toxic  action  of  solutions 
of  different  arsenates  upon  the  common  tent 
caterpillar  CMalacosoma  pluvialis),  have  shown 
that  lead  hydrogen  arsenate  (Robinson  and  Tartar, 
this  J.,  1914,  1008)  is  more  effective  than  solutions 
of  calcium  or  basic  lead  arsenates  of  the  same 
strength.  The  amount  of  arsenic  retained  by 
insects  feeding  upon  foliage  sprayed  witli  arsenates 
varies  with  the  arsenate  used.  Tims,  in  the  case 
of  lead  hydrogen  arsenate  most  of  the  arsenate  is 
retained  in  trie  tissue,  whilst  a  large  proportion 
of  basic  lead  acetate  is  rapidly  eliminated.  It 
requires  about  0-1595  mgrm.  of  arsenic  pentoxide 
to  kill  1000  small  tent  caterpillars,  and  about  1  S! 
mgrms.  to  kill  1000  nearly  matin-.-  caterpillars, 
irrespective  of  the  particular  arsenate  usod  for  the 
spray.  Preliminary  field  tests  with  sprays  of 
calcium  arsenate  and  calcium  ammonium  arsenate 
showed  that  they  cans:-  too  severe  injury  t<>  the 
foliage  .if  trees  to  In-  safe  spraving  materials. 

('.  A.  M. 

Determination   of   ozone   and   oxides   of   nitrogen    in 
the,    atmosphere.      Usher   and    Pao.     Sec    VII. 

Patents. 

Filtration:     Art    of    .     Filtering    apparatus. 

W.  M.  Jewell,  Assignor  to  Jewell  Engineering 
Co..  Chicago,  111.  U.S.  Pats,  (a)  1.232,805  and 
(B)  1,233,001,  July  10,  1917.  Dates  of  appl.. 
Oct.  23  and  Nov.  10,  1915. 

(a)  In  washing  a  filter  acting   under  gravity,   i 
can  be  made  of  the  filtered  water  foi  tni    purpose, 
by  shutting  oil'  the  inflow  of  water  to  :l.e  filter, 
applying    suction    above    tin-    level    of    tie-    filter 
material  and  drawing  the  filtered  watoi  In  a 
direction  through  the  material,     (n)  The  apparatus 
consists  of  a  chamber  containing  one  or  more  iilfcer 
beds,  separately   enclosed    above    and   connected 
together  at  the  bottom.     Each  bed  has  a  8epar.il 
water     inlet    situated    above    (lie    level    oi     the 
filter   material,    and    a    common     outlet     pipi 
the     bottom,    emptying     into  a    <■■      ■<■       For 
washing   tie-    beds,   suction    means   i        provided 
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1  with  the  inlets,  whereby  watei  is  drawn 
from  the  receiver  upwards  through  the  material. 

-    .1.  It  J. 

water;    Process  of  treating .     H.  Kriegs- 

heim.  Assignor  to  The  Permutit  Co..  U.S.A.. 
New  York.  U.S.  Pat.  1.235,815,  Aug.  7,  1917. 
Date  of  appl.,  Apr.  22.  191.">. 

A  man  concentration  of  a  corrosion-preventing 
dissolved  si  It  i~  established  in  the  water  in  the 
boiler,  and  some  oJ  the  boiler  water  is  run  hack 
into  the  heated  feed-water  before  the  latter  i<  run 
into  the  boiler. — J.  H  J. 

Sterilising  apparatus  [using  ultra-violet  radiations]. 
F.  O.  Keyes,  Boston,  .Mass..  Assignor  to  Cooper 
Hewitt  Electric  Co.."  Hoboken,  N.J.  U.S.  Pat. 
1,235,698, Aug. 7,1917.  Dateof  appl.,  July  1,1918. 

A  gauze  screen  of  Bbrous  material  is  supported  so 
as  to  hang  in  a  vertical  plane,  and  the  liquid  to  be 
sterilised  is  distributed  along  the  top  of  the  gauze. 

A  source  of  ultra-violet,  radiations  is  provided  in 
proximity  to  the  gauze,  and  the  sterilised  liquid 
is  cooled  by  passing  it  into  a  trough  at  the  hottom. 

— B.  X. 

Insecticide  or  fungicide  [Paris  green]  and  method  of 
making  the  same.  R.  V.  Brown,  Chicago,  As- 
signor to  The  Sherwin-Williams  Co.,  Cleveland. 
Ohio.  U.S.Pat.  1,235,285,  July  31, 1917.  Bate 
of  appl..  July  13,  1914. 

In  the  manufacture  of  Paris  greon  the  solution 
containing  sodium  arsenite  or  sodium  and  copper 
aisenites  is  precipitated  by  the  addition  of  lime. 

the   pi initiate   treated   with    lead   arsenate,   and 

copper  sulphate  and  lime  added  to  the  mixture. 
By  this  7uethod  loss  of  arsenic  and  copper  is  pre- 
vented, and  an  insecticide  may  be  obtained  con- 
taining approximately  58%  of  calcium  and  copper 
arsenites,  8%  of  bad  arsenate.  1 1  n„  of  copper 
hvdroxide.  and  not  more  than  20%  of  inert  sub- 
stances.— B.  V.  S 

Hydrocyanic  acid  gas  ;    Process  of  generating  . 

C.  J.  Marvin.  Los  Angeles,  Cal.,  U.S.A.  Eng. 
Pat.  108,807,  Aug  23,  1910  (Appl.  No.  1029 
of   1917.) 

See  U.S.  Pat.  1.21 1,200  of  1017  ;  this  J.,  1917.  339. 

Detergent,  bleaching,  and  disinfecting  composition. 
'  U.S    Pat.   1,237,267.     Set    VI. 

Process   of   making  base-exchanging  bodies.     Eng. 
Pat.   108,773.     S,e  VII. 


XX.-0RGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 


tropiuone.  The  course  of  the  synthesis  may  be 
represented  thus — 

Clio.!  ILCILCHO+NIICH,     -> 

■  J  ['  I  .'"I,'  "["J^'CH,  +  COtCH.-CO.R^  - 

CH..CH- CH.COjR       CH.CH (11 

>N(CH,)     >CO    -►    |           >X(CH.)      ">f0 
CHj.CH CH.COjR        CH,.CH t'H, 

For  the  identification  of  the  tropiuone  obtained  it 
was  found  convenient  to  convert  this  into  its 
dipiperonylidene  derivative,  C?4H„05N,  bright 
yellow  needles,  m.  pt.  214c  C,  which  forms  a  yellow 
hydrochloride  crystallising  in  microscopic  need 

— D.  F.  T. 

Ginger :      Pungent     principles     of .     .1     new 

ketone,     zingerone     (4i-hydrory-'i-methory  phenyl- 
ethyl    methyl    ketone)    occurring    in    ginger.      II. 
Nomura.     Chem.  Soc.  Trans..  1917,  111,  769 
771'.. 
On  extracting  powdered  ginger  with  ether,  a  crude 
solut  ion  of  a  ketonie-phenoli.' substance  is  obtain.  .1  : 
this  can  be  isolated  by  removal  with  dilute  sodium 
hydroxide  solution,  liberation  by  carbon  dioxide, 
separation  of  the  accompanying  acidic  impuril 
by  treatment  with  sodium  carbonate  solution,  and 
subsequent    distillation    under    reduced    pressure. 
The  resulting  zingerone.  CnH1403,  forms  colourless 
crystals,  m.pt.   40  — 11°  C,  and  gives  a   sodium 
bisulphite  compound,  a  benzoyl  derivative,  colour- 
less   crystals,    m.  pt.    12(3°— 127    ('..    an    acetyl 
derivative,  m.  pt.  40°— 12    C,  b.  pt.  201  —205    C. 
at  14  nun.,  a  methyl  ether.  C12H„Oj.  m.  pt.   '>■>  — 
f>0    ('.  ;    b.  pt.    1st;     16  mm.   (compare  Kaufmann 
and  Radosevic,  Ber.,   1916.  49,  U7."i),  and  an  ethvl 
eth.r.  ClsH1B0„  m.  pt.  00°  C.  ;  the  methylzini 
one    forms   an    oxime   crystallising    in   colour! 
needles,  m.  pt.  93° — 93-5c  C.     From  the  behaviour 
of  the  zingerone  in  producing  these  derivatives  the 
presence  of  one  hydroxy!  group  must  be  assumed, 
whilst  its  reaction  with  bisulphite  and  its  relative 
resistance    to    oxidation    by    ammoniacal    silver 
nitrate  indicate  the  presence  of  a  ketonic  group. 
On   oxidation    with    sodium    hypochlorite,    ethyl- 
zingerone  yields  ethylvanillic  acid,  whilst  methyl- 
zingerone    with    potassium    permanganate    giv.  s 
veratric    acid;     with    sodium    hypobromite    the 
methyl-compound  produces  hromoform  and  (J-3 A- 
dimethoxyphenylpropionic     acid.     These     results 
are  in  good  accordance  with  the  identity  of  zinger- 
one   as    4-hydroxv-3-methoxyphenvlethvI  methyl 
ketone.     CH,.CO.CHt.CH1.C«HJ(OCH3).OH.      tl 
structure  being  demonstrated  also  by  a  synthi 
based  on  the  reduction  of  4-hydroxy-3-methoxy- 
styryl  methyl  ketone,  which  is  obtainable  by  the 
condensation  of  vanillin  with  acetone. — 1).  P.  T. 

Ginger;    Pungent  principles  of - 


Tropiuone ;  Synthesis  of 
Soc.    Trans.,    191 


.  TL  Robinson.  Chem. 
Ill,   702 — 70S.     (Compare 


Willstattcr,  this  J.,  1903,227.) 
SCCCINDIALDEHTDE,  acetone,  and  methylamine  in 

aqueous  solution  at  the  ordinary  temperature 
react  with  formation  of  a  poor  yield  of  tropinone. 
A  better  result  is  obtained  by  using  a  mixture  of 
succindialdehyde,  ethyl  acetonedicarl  oxylate,  and 
methylamine  in  alcoholic  solution  at  the  ordinary 
temperature,  the  primary  reaction  product,  viz., 
etl  yl  ti"  subsequently 

converted  into  tropiuone  by  boiling  with  dilute 
sulphuric  acid  ;  a  modification  of  this  methi  d 
applying  succindialdehyde,  methylamine,  and 
.alciiim  acetonedicarboxylate  in  aqueous  solution 
at  the  ordinary  temperature,  likewise  gives  rise  to 


J.  Chemical 
characters  and  decomposition  products  of  Thresh'.* 
"  gmgerdL"  A.  I>apworth,  L.  K.  Pearson,  and 
P.  A.  Roylc.  Chem.  Soc.  Trans.,  1917.  111. 
777—790.  ' 

From  the  alcoholic  extract  of  African  ginger  tl 
was  separated  ft  refined  "  gingerol,"  constituting  a 
viscous     faintlv     vi  How     phenolic     oil     (conn 
Garnetl  and  Grief.  Pharm.  J..  1907  [iv.l.  25.  118), 
the  further  purification  of  which  proved  difficult. 
It    was   therefore   converted   by    methyl   sulphate 
and    alkali     into     crystalline    "  methylgingerol," 
C,,H„0€    or    C„II,0O,.    needles,    m.  pt.    61    C.j 
[o]V.'      \  27-3,  in  chloroform.       This  substance 
treatment   wi       hvdrox>  lamine  gave  n   hydrated 
oxime.  and  also        pcared   to  rontftin  a  hydroxy! 
group.     Gingerol,    when    oxidised    with    chromic 
acid,  formed  n-heptoic  acid  and  probably  M-hi 
,    asjd.    whilst    on    treatment    with    baryta    wat 
yielded    »-hcptaldeh\  de    and    z;ngeronc,  C||IInOn 
a     ketonic     phenolic     substance     crystallising    in 
needles,  plates,  or  rhomhohedra.  m.  pt.  31       "■  I    '.. 
which     was    further    converted    into   its    phenyl- 
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(see       preceding 
Gingerol   itself   must  be   essentially   a 


hydrazone,  m.  pt.  143'  C.  ;  semirarbazone, 
in.  pt.  near  133°  C.  ;  et'ivlcarbonato  derivative. 
t\iH,302.0-CO.e,H5,  prisms,  m.pt.  45" — 17°  C, 
and  methyl  derivative,  colourless  needles,  m.  pt. 
55-5" — 56-2°  C.  ;  the  last  possessed  no  phenolic 
properties  but  yielded  an  oxime,  C121I1T03X. 
needles,  m.pt.  91° — 92°  C,  and  reacted  with 
sodium  hypobromite  giving  bromoform  and  /S-3-4- 
dimethoxyphenylpropionic  acid,  whence  it  is  pro- 
bable  that  methylzingerone  is  to  be  represented  as 
CH.O 

Cli30<(~~  y  CH2.CH,.CO.CH , 

abstract). 

mixture  of  optically  active  saturated  phenolic 
compounds  derived  from  zingerone  in  association 
with  a  molecular  proportion  of  the  residue  of  an 
aliphatic  aldehyde,  the  chief  being  n-heptaldehyde  ; 
the  constituents  of  the  mixture  are  probably 
aldols  of  the  general  type — 
HO.C6H3(OCH,).CHj.CH2.CO.CHj.CH(OH).[CHJd.CH3. 

— D.  P.  T. 

Ginger;   Pungent  principles  of .     J  I.  Synthetic 

preparation  of  zingerone.  methyhingerone,  and 
some  related  adds.  A.  Lapworth  and  F.  II. 
Wykes.       t'hem.  Soc.  Trans..    1917,    111,  790  — 

798. 

Methylzingerone,  needles,  m.pt.  56' — 56°  C, 
was  synthesised  by  the  condensation  of  veratralde- 
hyde  and  acetone  to  3. 1-dimethoxvstvrvl  methyl 
ketone,  IIO.CcH3(OCH3).CH:CH.Cb.CH.,,  with 
subsequent  reduction  of  this  product  in  alcoholic 
solution  by  means  of  sodium  amalgam.  Zingerone 
(4-hydroxy-3-methoxypnenylethyl  methyl  ketone), 
was  obtained  in  poor  yield  by  the  condensation  of 
vanillin  with  acetone,  and  reducing  the  resulting 
4-hydroxy-3-methoxystyryl  methyl  ketone;  much 
better  results  were  obtained,  by  reducing  ethyl 
vanillylideneaeetoaeetate,  and  after  hydrolysis  of 
the  product,  causing  the  elimination  of  carbon 
dioxide  by  heating,  the  stages  being — 

HO.C8H3(OCHa).CH:C(C2H,0).C02.C.H5-* 

HO.Cr,U,(OCH1).0Hj.CH(C.H3O).CO3H     -*■ 

HO.C6Hj(OCH3).CH2<CHs.CO.CH3. 

3.  t-Dimethoxystyryl  methyl  ketone  on  oxidation 
with  aqueous  sodium  hypobromite  gave  rise  to 
dimethylcaffeicacid,  C6H3(OCH3)2.CH  :  CH.CCKH  ; 
ethyl  vanillv  lidenecyanoacetate — 
HO.C6H3(OCH3)CH:C(CN).C02C2H.,,yellow  needles, 
m.pt  107°  C,  prepared  by  the  interaction  of 
vanillin  and  ethyl  cyauoacetate,  on  successive 
reduction,  hydrolysis,  and  elimination  of  carbon 
dioxide  was  converted  into  hydroferulic  acid, 
C10H,2O4,  needles,  m.pt.  89° — 90°  C.  In  a 
similar  manner  ethjrl  a-cyanocaffeate, 
CJI3(OH)2.CH:C(CN).CO,C,H!;,  a  yellow  micro- 
crystalline  solid,  m.pt.  162° — 166°  C,  was  obtained 
by  the  condensation  of  protocatechuic  aldehyde 
with  ethyl  cyanoacetate,  and  by,  successive  re- 
duction, hydrolysis,  and  elimination  of  carbon 
dioxide,  was  made  to  yield  hydrocaffeic  acid. 

— D.  F.  T. 

Gingerol  and  paradol.      E.   K.  Nelson.     J.  Amer. 
Chem.  Soc,   1917,  39,  14G0— 1469. 

The  main  constituents  of  gingerol  and  paradol, 
the  pungent  essences  of  ginger  and  grains  of 
paradise  (Amomwn  melegueta)  are  monomethyl 
ethers  of  a  dihydric  phenol,  the  difference  between 
them  probably  being  due  to  the  position  of  the 
methvl  group.  Gingerol  is  a  pungent,  vellow  oil 
of  which  the  sp.  gr.  at  20°/20°  C.  Is  1-0713,  [a]D  = 
+12-9°,  and  n20  =  1-5212.  It  contains  9-26% 
of  methoxyl.  Methylation  with  dimethyl  sulphate 
gives  43%  of  a  non-pungent  methvl  ether,  m.pt. 
65°— 65-5 C,  [a]D  =  +9-3°,  and  50%  of  a  liquid 
product.     On  distillation,  gingorol  gives  a  main 


raction  boiling  at  227°— 229° C.  at  6  mm.  pressure. 
This  fraction  is  optically  inactive,  gives  a  green 
colour  with  ferric  chloride,  and  does  not  irive  a 
crystalline  ether  on  methylation.  Its  sp.  i»r.  at 
20°/20°  C.  is  1-0503,  and  n<tf  =  1-5242.  Pa  d  .; 
Is  a  pungent  yellow  oil  of  which  the  sp.  gr.  at 
20°/20°  C.  is  1-0690,  Ob  =  +  9-2°,  and  n^» 
1-5232.  It  contains  10-93%  of  methoxvl.  On 
methylation  it  gives  a  crystalline  product,  identical 
with  the  methyl  ether"  of  gingetol,  and  an  oil. 
The  main  fraction  obtained  by  distilling  paradol 
boils  at  230' — 234°  C.  at  8  'mm.  pressure,  its 
sp.  gr.  at20°C  being  1-0415  and  n2„°  =1-5198.  It 
is  optically  inactive,  and  does  not  give  a  crystalline 
methyl  ether.  Gingerol  and  paradol  differ  in  their 
stability  on  boiling  with  alcoholic  caustic  potash, 
the  pungency  of  gingerol  being  practically 
destroyed,  wliile  that  of  paradol  is  only  slightly 
affected.  Tho  work  was  discontinued  when  Lap- 
worth's  study  of  gingerol  (see  preceding  abstracts) 
I   came  to  the  notice  of  the  author. — F.  Sp. 

a-Hydroxypyridine    and    adenine;      Alleged    anti- 
neuritic  properties  of  — - — .    A.  Harden  and  S.  S. 
Zilva.     Biochem.  J.,  1917,   11,  172—179.     (See 
this  J.,  1916,942,  1130.) 
Both  varieties  (needles  and  granules)  of  crystal- 
lised o-hydroxypyridine  were  injected  into  poly- 
neuritic pigeons,   but  no  cure  or  amelioration  in 
the   condition   of    the    birds   was   observed ;     re- 
crystallised  a-hydroxvpyridine  also  proved  to  be 
ineffective.     Pure    adenine,    as    well    as    adenine 
which  had  been  treated  with  sodium  ethoxide  in 
'   a  sealed  tube  for  5  hours  at  100°  C,  had  no  curative 
action.— W.  P.  S. 

Alkali  bidyrates  ;    Oxidation  of  by  hydrogen. 

peroxide  tcith  the  production  ot  succinic  acid.     E. 

Cahen  and  W.  H.  Hivrtlev.     Biochem.  J.,  1917, 

11,  164—171. 
i  Experiments  were  made  on  the  oxidation  of 
sodium  butyrate  (1  grm.-mol.)  in  aqueous  solution 
by  hydrogen  peroxide  (3,  6,  or  12  grm.-mols.)  at 
37°  and  65°  C.  ;  the  total  volume  was  in  most  cases 
190  c.c.  Besides  aldehydes,  acetone,  and  carbon 
dioxide,  and  small  quantities  of  volatile  acids, 
succinic  acid  was  formed  in  quantity  corresponding 
under  the  most  favourable  conditions  to  a  yield 
of  over  50%  of  the  theoretical  amount,  referred 
to  the  weight  of  butyric  acid  oxidised.  Tho  results 
indicate  that  when  oxidised  by  hydrogen  peroxide, 
the  butyric  acid  molecule  may  be  broken  down 
by  attack  at  the  a-carbon  atom,  with  formation 
of  propionic  aldehyde  and  a<  id,  etc.  ;  at  the 
/3-earbon  atom,  with  formation  primarily'  of 
acetoacetic  acid  and  then  of  acetone  and  carbon 
dioxide ;  and  at  the  terminal  carbon  atom  of  the 
methyl  group,  with  formation  of  succinic  acid.  It 
is  considered  that  the  last-mentioned  mode  of 
attack  is  by  far  tho  most  important. 

Pcrvaporalion,  pcrdistillaiion,  and  pcrcrystullisaiion. 
Kobor.     See  I. 

Catalytic  decomposition  of  amines.  Formation  of 
aniline  from  substituted  anilines.  Sabatier  and 
Gaudion.     Sec  III. 

Preparation  of  nitro-dcricatives  of  toluene.     Kido- 
koro.     Sec  XXII. 

Patents. 

Gaseous  hydrocarbon  and  chlorine  or  other  gaseous 
halogen  ;    Manufacture  of  products  from  reaction 

between   ,    and   apparatus  for   use    in  such 

manufacture.  B.  S.  Lacv,  Sewaren,  X.  J-  U.SLA. 
Eng.  Pat.  101,708,  Sept.  27,  1916.  (Appl.  No. 
13,755  of  1910.)  Under  Int.  Com.,  Oct.  6, 
1915. 
In  tho  chlorination  of  methane,  the  chlorine  is 
diluted  with  a  part  of  the  mothane  and  thii  mixture 
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thru  treated  with  the  rest  of  the  methane  heated 
to  a  suitable  temperature.  In  the  apparatus 
cribed,  the  stream  of  methane  is  divided,  into 
two  parts  in  any  desired  proportion,  one  pail 
passing  into  the  chlorine  supply  tube  and  the  other 
part  passing  through  a  heating  chamber  and  then 
joining  the  chlorine  methane  stream  just  before  its 
eiitr\  into  the  reaction  chamber.  The  leading-in 
pipes  for  the  chlorine  and  the  heated  mixed  gases 
are  mad"  of  silica,  or  similar  substance  unaffected 
bj  chlorine,  and  the  reaction  chamber,  made  ol 
metal,  is  lined  with  similar  resisting  material, 
assisted  by  packing  such  as  ground  Bint  between 
the  lining  and  the  metal  outer  case  and  on  the  floor 
of   i  he  chamber.     The  heal   supplied  to  the  one 

portion   of  methi is   arranged   to   supplement 

the  heal  of  reaction  bo.  as  to  give  a  temperature  of 
300  500  0.  and  the  reaction  chamber  is  supplied 
with  external  heating  appliances  sufficient  to  Keep 
the  outer  shell  at  the  temperature  of  the  interior. 
For  Instance,  in  the  manufacture  of  nionochloro- 
methane,  about  3  parts  of  methane  is  mixed  with 
the  chlorine  and  a  further  10  parts  heated  to  about 
300°— .500"  C  and  then  mixed  with  the  first 
mixture      The     method     is     applicable     to     other 

hydrocarbons  and  to  oilier  halogens.— B.  V,  8 

Oil  gas  ;   Chlorination  of .     B.  T.  Brooks  and 

D.  F.  Smith,  Assignors  to  Gulf   Refining  Co., 
burgh,  Pa.     U.S.   Pat.   1,235,283,  July  31, 
1017,      Hate  of  appl.,  -Mar.  16,  1916. 

Oil-qas  is  chlorinated  by  the  progressive  action 
of  sulphury!  chloride  at  a  temperature  of    10'  — 

10    (  .  -B.  V.  s. 

Ether;    Apparatus  for  the  continuous  manufacture 

.     E.   Barbel  et  Fits  et  Cie.,  Paris.      Eng. 
Pat.  101,724,  Oct.  6,  1916.     (Appl.  No.   14,236 


Com.,    Oct.     7. 
HMi.-Hiti,    May    5. 


INK 
1915 


of  1916.)  Under  Int 
Addition  to  Eng.  Pat 
(this  J.,  1917,  569). 

\i> il  passes  through  the   valve,   It,  into  the 

heater,  D,  D".     D'  is  heated  by  the  condensed 


water  from  the  steam-healed  \esse),  C,  and  l» 
may  be  heated  by  steam,  the  supply  of  which  i^ 
controlled  by  the  float,  11,  and  the  valve,  8. 
From  li"  the  alcohol  passes,  either  as  vapour 
by  d,  d.  or  as  hot  liquid  by  d'.  d.  according  as  D" 
is  heated  or  not,  to  the  mixing  chamber,  l>.  con- 
taining regenerated  sulphuric  acid  from  a  previous 
operation.  The  ethylsulphuric  acid  then  pas 
into  a  had  coil  in  the  heated  vessel.  C.  where  it 
is  decomposed  and  the  mixture  forced  upwards  by 
its  own  vapour  pressure  into  the  separator,  I'. 
The  acid  separated  in  K  passes  back  bj  the  tape, 
c.  into  the  pipe,  d.  Greater  strength  and  dura- 
bilit  j  of  the  coil  ami  chamber,  l '.  as  «  ell  as  cheap- 
ness are   obtained   by   having   the   steam   outside 

the  coil.  sin< nl>    the  coil   is   made  of  lead,  the 

chamber  and  the  coil  supports  beiny  of  iron  or 
steel.   -B.  V.  8. 

Aldol ;     Process   of   making .      X.    C<runst 

Frankfort,  Germany.    U.S.  Pal.   1,234.156,  .Tulv 
24,   1!U7.     Date  of  appl..  Dec.   IS,   1910. 

ACETALDEHYDE,     mixed     with     a     little     water,     is 

treated  with  the  oxide  of  an  alkaline-earth  metal, 
such  as  strontium  oxide.  The  resulting  solution  is 
neutralised   with   acid   and    distilled    in    vacuo. 

— U.  V.  S. 


Products  "I  condensation   \nlilol];    Alanufaclurt   (ri 

from  acetaldehyde.   X.  Griinsteiii,  Frankfort, 

Germany.  Eng.  Pat.  101,636,  Sept.  L'7.  1918, 
(Appl.  Xo.  13,751  of  1016.)  Under  Int.  I'm.c. 
Sept.  25,  1915. 

See  C.s.  Pat.  1,234,150  of  1917;  precedingl 
Alkaline-earth  carbides  ma>  be  added  to  scr\e  a> 
catalysts,  and  the  reaction  may  bo  stalled  willi 
only  part  of  the  acetaldehyde,  the  remainder  being 

added  as  the  reaction  proc Is. 


Vitamine    preparation;     Highly    active  llmr- 

oughly    freed    from     inactive     ingredients.      A. 

Gams  and  B.  Nchreiher.  Assignors  to  Nor.  of 
Chem.  Ind.  in  Basle,  Switzerland.  U.S.  I'at. 
1,235,198,  July  31, 1917.  Dateofappl.,Feb.2,1917i 

Organic  food  products  are  extracted  with  diluU 
alcohol  and  the  alcohol  removed  from  the  extract 
by  distillation  in  vacuo.    The  aqueous  solution  ..f 
the  extract  is  treated  successively  in  acid  con 
with  lead  acetate  and  in  neutral  condition  with 
basic  lead  acetate  for  the  removal  ol   impu 
After   freeing   the  solution   from   lead  if   ma\    be 
evaporated    to    dryness,   or    may    bo    Inst   fu 
purified  by  treatment  with  an  alkaloid  prei  ip 
decomposition  of  the  precipitate,  and  ro-solutiOB 
of  the  alkaloid.     The  resulting  vitamine  product! 
are  yellowish-brown  hygroscopic  substances,  solu- 
ble   in    water    forming    solutions    feebly    acid    to 
litmus,    and   giving   with   alkalis   yellow   solutions 
■.villi  a  strong  snail  of  methylamine.     The  aqueous 
solutions    give    precipitates    with     tannin,    silver 
nitrate,     phosphomolybdic     and     phospholui 
acids,  the  Inst  of  which  gives  characteristic  coloin 
reactions  with  sodium  carbonate  and  diazobenzene- 
sulphoiiic  arid. — B.  V.  S. 


Medicament  [antipyretic]  and  process  of  producing 
the  same.  A.  D.  Barr,  McHuo,  Ark.  U.S.  Pat. 
l,235,278,July  31,1917.  Date  of  appl.,Oct.l.  1918. 

A  stimulating  antipyretic  is  obtained  by  heating 
a  solution  of  an  aniline  derivative  containing  the 
acetyl  group,  such  as  acetnnilide  (24  68%),  with  an 
organic  acid,  such  as  citric  acid  I  It  idding 

a    vegetable  alkaloid,    suih   as   caffeine   (38-74 ' 
heating  and  evaporating  the  solution,  and  n 
lisine  the  compound  formed.    -B.  \    s 
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Coca  extracts:     Process  of  preparing- 


!•'.   i;. 


Eldred.F.  E.  Bibbins.  and  If.  X.  Reed,  Assignors 
to   The   Eli    Lillv   and    Co.,    Indianapolis,    lnd. 

U.S.  Pat.  1,235,450,  July  31,  1017.  Date  of  api  !.. 

Feb.  5,  1917. 

Coca  leaves  are  steam  distilled  and  then  extracted 
with  boiling  water.  The  concentrated  extract  is 
treated  with  alcohol  to  remove  ecgonine,  benzoyl- 
Bcgonine,  and  most  of  the  cocaine,  and  the  aqueous 
solution  of  the  residue  is  treated  with  fuller's  earth 
and  Altered.  The  clear  solution  is  concentrated 
and  the  extract  mixed  with  the  original  distillate. 

B.  V.  S. 

alcohols  ;  Method  of  manufacturing  polyvalent . 

O.     Matter,     Cologne,     Germany.        U.S.     Pat. 
l,237,076,Aug.l4,I917.Dateofappl.,Julyl4,19i5. 

Polyvalent  alcohols  are  produced  by  heating  a 
chlorinated  hydrocarbon  in  a  closed  vessel  with  a 
solution  of  an  alkali  carbonate  and/or  bicarbonate 
in  presence  of  copper,  the  amount  of  water  greatly 
Kceeding  that  of  the  unaltered  chlorinated  hydro- 
Carbon  present. — F.  W.  A. 

Tobacco  ;  Method  of  dehydrating  and  curing  — . 
G.  H.  Benjamin,  ATe\v  York.  'Eng.  Pat.  109,018. 
Apr.   1,  1917.     (Appl.  Xo.   1877  of  1917.) 

See  U.S.  Pat.  1,224.703  of  1917  ;  this  J.,  1917, 
668.  The  temperatures  stated  should  be  read  as 
degrees  Fahrenheit  instead  of  degrees  centigrade. 

Preparation  of  radioactive  mineral  waters  containing 
radium-precipitating  acids.  Eng.  Pat.  101,295. 
See  VII. 


XXI.— PHOTOGRAPHIC       MATERIALS     AND 
PROCESSES. 

Patent. 

Biologruphic  film.  F.  W.  Lovejoj  Assignor  to 
K.i  itman  Kodak  Co..  Rochester,  N.V.  U.S.  Pat. 
l,232,702,Julyl0,1917.Dateofappl.,Jan.l9,1914. 

Tin:  base  of  the  film  consist-;  of  separate  layers  of 
two  substani  cs  which  develop  respectively  positive 
and  negative  electric  charges  when  excited 
fictionally.  For  instance,  a  film  of  cellulose 
Strate  is  coated  on  one  side  with  a  layer  of  mixed 
cellulose  acetate  and  cellulose  nil  rate  and  on  the 
other  sid''  with  a  light-sensitive  film.— B.  V.  S. 


XXII.— EXPLOSIVES  ;  MATCHES. 

Hiiro-derivatives  of  toluene;  Preparation  of 
T.  Kidokoro.  Kogvo-Kwagaku-Zasshi 
('hem.  Ind..  Tokyo).   1917.  20,  160 — 180. 


(J. 


dissolving  40  grins,  of  dinitrotoluene  in  88  c.c.  of 
sulphuric  acid  (sp.  gr.  1-84),  adding  40  r.i  .  of  nitric 
acid  (sp.  gr.  1-52),  and  heating  the  mixture 
1 — 5  hours  on  a  water-bath  until  evolution  of 
bubbles  has  ceased;  yield,  96%  of  theory.  Tri- 
rutro-feW.-butyltoluene  (artificial  musk)  is  prepared 
in  the  following  stages  :  50  grms.  of  strongly 
cooled  butyl  alcohol  is  saturated  w  ith  dr\  hydri 
chloride  and  heated  in  a  sealed  glass  tube  for  '1\ 
Urs.  at  100"  ('..  giving  19  grms.  of  iso-buty.' 
chloride  ;  50  grms.  of  toluene,  10  gnus,  of  iso-bul  j ' 
chloride,  and  2  grms.  of  powdered  aluminum 
chloride  are  heated  for  1  hr.  at  the  b.  pt.  of  tolueni  . 
giving  16-64  grms.  of  »i-fer£.-butyltoluene  ;  nitra 
lion  of  m-tert.-butyltoluene  with  a  mixture  of 
I  pad:  of  18  %  oleum  and  2  parts  of  fuming  nitric 
acid  (sp.  gr.  1-52)  in  20  brs.  at  100  3  C.  gives  trinitro- 
butyltoluene  (recryst.  m.pt.  90* — 97-  C).  Certain 
reduction  products  of  the  above  nitro-compounds 
are  also  dealt  with. — F.  W.  A. 


o-Nitrotoluene  is  best  prepared  by  addition  of 

a  mixture  of  1  part  nitric  acid  (sp.  gr.  110)  and  2 

jparts  of  sulphuric  acid  (sp.  gr.   1-.N4)  to  1   pari   of 

toluene,  with  stirring,  at  30    ('.  for  ii  lirs..  the  pro- 

iduct  being  washed  v.ith   water  and   dilute  alkali, 

and  distilled    in   vacuo;    yield.   55-1%  of   theory. 

p-Nitrotolueni    is  obtained  by  nitration  of  1    pari 

of  toluene  with  2  parts  of  fuming  nitri  ■  arid  (sp.  gr. 

P47)  at  the  ordinary    temperature    for    15   hrs., 

ipurifying   as    described    for   the   oW//o-compound  : 

■yield   00",,  of  theory.     2- 1 -Dinitrotoluene   is   pre- 

bared  by  addition  of  110  c.c  of  tolu<  ae  to  230  c.c. 

pf  fuming  nitric  .nid  at  the  ordinary  temperature, 

with  stirring  ;    the  mixture  is  cooled,  and  230  c.c. 

<f  sulphuric  arid  (sp.  gr.  1-84  )  added  :  I  he  mi  sturi 

■  warmed  on  n  water-bath  for  30  mins.,  poured  on 

p  ice,  and  the  crystals  of  dinitrotoluene  recrystal- 

iaed   from   alcohol:     yield,   98%  of  theory   (m.pt. 

IV      0.).     2  l.ii-Triniti'otoluene     is     obtained     b\ 


Patents. 
Process    of    drying 


\V.     A. 


Explosives  ; 

Phillips,  Philadelphia",  Pa.",  Assignor  to  E.  I. 
du  Pont  de  Nemours  Ponder  Co..  Wilmington, 
Del.  U.S.  Pat.  1,237.551,  Aug.  21,  1917.  Date 
of  appl.,  Aug.  13,  191:;. 

See  Fr.  Pat.  477,343  pf  1915  :    this  J.,   L916,  618. 
Pyroxylin  composition.  U.S.Pat.  1,231,921.    See  V. 


XXIII—  ANALYSIS. 

Determination  of  ozone  and  oxides  of  nitrogen   in 

the    atmosphere.      1. slier    and    Rao.     See    VII. 

Testing  of  refractor//  brie!,.     Nesbitt  and  Bell.     Sfcc 
VIII. 

'resting   of  refractory    materials    under    loud   nl    /iii//i 
temperatures.     Sec  VIII. 

Percentage  of  resin,  [mineral  matter,  unit  nitrogen  I  in 
rate  rubber.     See   XIV. 

Methods  for  determining  the  reaction  of  soils.     Chris- 
tensen.     See  XVI. 

Patents. 

Lubricant  testing  machine.  .1.  VV.  Lowrv,  Chicago, 
U.S.A.  Eng.  Pat.  101,975.  Oct.  '25,  1916. 
(Appl.  No.  15,202  of  1910.)  Under  Int.  Com.. 
Oct.  25,   1915. 

The  lubricant  to  be  tested  is  supplied  to  groovi 
in  a  bearing,  in  which  a  shaft  is  rotated  at  a  known 
speed.  The  bearing  may  be  divided  horizontally 
and  a  predetermined  load  applied  to  the  upper 
half,  and  an  opening  is  provided  for  a  thermometer. 
The  shaft  is  rotated  from  driving  pulleys  through 
a  clutch  comprising  two  rings,  carrying  co-operating 
cam  flanges.  A  spindle  is  held  between  the  cam 
edges,  and  is  forced  axially  against  a  resistance  t<> 
a  position  depending  on  the  pressure  between  the 
clutch  members,  due  to  the  resistance  opposed  to 
the  rotation  of  the  shaft,  by  the  viscosity  <•(  the 
lubricant.  The  axial  resistance  to  the  movement 
of  the  spindle  is  provided  by  a  pivoted  stem,  acting 
on  a  spring,  and  the  movemeni  is  measured  by  the 
rotation  of  a  pointer.   -W.  P.  F. 

[Viscosity]  of  fluids;    Apparatui  ertaining 

the  properties .     W.    M.    Grosvenor,    B 

wood,  N.J..  Assignor  to  Perkins  (due  Co.  I  ,S. 
fat.  1,230,7(10.  Aug.  14,  1917.  Mate  of  appl.. 
July    II,   1911. 

The  liquid  to  be  te  ted  is  placed  in  ■>  removable 
imdrical   container   supported   on   o    constantly 

rotating   turntable.     A   solid    cylindrii 

suspended  concentrically    in   the  liquid  by  means 
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which  measure  t  ho  torsion  exerted  on  the  body 
bj  the  rotation  of  the  liquid.     The  bottom  of  the 
suspended   bodj    is   recessed   so   as   to   encloa 
volume  of  air  to  prevent    contaci    of  the    liquid 
with  (lie  bodv  except  <m  the  cylindrical  surface. 

— W.  F.  1'. 

Gasaa  ;   Method  of  and  apparatus  for  indicatitig  "<■ 

volumetric    fUm     of .     E.    E.    Werner,     St. 

Louis,  Mo.,  U.S.A.     Ene.  Pat.  108,711,  tag.  1  I. 
1916.     (Appl.  No.  11,473  of  1916.) 

Gas  to  be  measured  is  supplied  through  the  pipe, 
6,  bulb,  .">.  and  trap.  1.  to  the  helically  coiled 
tube,  2,  sealed  into  the  vessel,  1,  containing  liquid. 


the  mixture  passing  out  by  the  pipe.  19.  The 
apparatus  is  particularly  applicable  for  regulating 
the  tl"\v  of  gas  used  in  bleaching  flour.  In  a 
modification,  the  tube,  2,  may  be  vertical  and 
provided  with  successive  enlargements  along  its 
length,  each  enlargement  having  an  aperture  in 
its   upper  In   another   modification  the 

tube,  2.  may  be  straight  bul  inclined,  and  provided 
with  orifices  along  ii-  upper  wall. — W.  !■'.  I'. 
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At  th(  lop  of  each  coil,  1,  a  small  orifice,  8,  is 
provided  through  which  bubbles  of  gas  escape. 
The  rate  of  flow  of  gas  is  measured  by  the  number 
of  orifices,  8,  from  which  bubbles  of  gas  are  rising, 
as  passes  upward  through  a  l>ull>.  1  I.  for  the 
collection  of  moisture,  to  the  outlet.  15,  where  it 
may  be  mixed  with  air  supplied  by  the  pipe,  18, 


MINERAL     PRODUCTION     OP     CANADA 
IX    1916. 

The  accompanying  statistics  (subject  t"  revision) 
of  the  mineral  production  of  Canada  during  the 
year  1916  are  taken  from  a  preliminary  report 
on  the  subject  issued  by  the  Canadian  Depart- 
ment of  Mines.  Ottawa  :  the  definitive  figures  for 
1916  are  added  for  purposes  of  comparison. 

The  value  of  the  metal  and  mineral  output  o( 
i  oada  last  year  was  the  highest-  yet  recorded,  the 
previous  record  being  145,034,812  dols.  in  1913. 
As  regards  copper,  it  is  notable  that  while  the 
output  increased  by  18-8°c)  in  quantity  as  com- 
pared  with  1915,  the  value  increased  by  87-1 
With  tin  exception  of  a  small  production  in 
rimental  work,  there  was  m>  recovery  of  zinc 
spelter  or  refined  zinc  in  Canada  prior  to  1916. 
In  1915  tin-  shipments  of  zinc  ores  to  American 
smelters  for  reduction  amounted  to  14.895  tons, 
valued  at  554,938  dels.,  and  containing  12.231,439 
lb.  of  zinc.  Assuming  a  probable  recover; 
80%  of  the  metal,  the  production  of  zinc  in  1015 
from  Canadian  ores  may  be  put  at  i>, 785, 151  lb., 
valued  at  1,294.575  dols.  Adding  u<  the  result 
of  a  similar  estimate  for  101(1  the  actual  output  ol 
zinc  at  Trail,  it  would  appear  that  the  production 
of  zinc  from  Canadian  ores  in  that  war  was 
23,515.030  11...  valued  at  3.010.801  dols.  Accord- 
ing to  the  Report  for  1910  of  the  British  Columbian 
Minister  of  Mines,  the  out-put  of  zinc  from  the 
smelter  at  Trail  in  that  war  was  approximate!) 
15.000.000  lb.  At  the  beginning  of  1917  the 
output  of  the  smelter  was  from  25  to  30  tow 
da    - 


1915 


loio. 


Quantity. 


Quantity. 


.,1 lb. 

'  opper    lb. 

Gold     "Z. 

Stiver  

id    lb. 

Iron,  pig,  is-  tons  ol 

Otn<  ts 

total  metallic    

J  on-  nelallic — 

I  oal     ton    ol  2 lb 

toa     ton    -I  Zi lb 

N'atural  gas    I -u.  n 

Pyrites    ton 

irn   tons  "I   - 

tons  oi  2000  lb. 

Petroleum   barrels 

Cement .  Portland     barrels 

cinv  products    

sti.ne   

Lime    bushels 

01  h.-r  non-metallic  i  rotluct 

.  non-metallic 

OronJ  total    .... 


1,015,702 

3.030,819 


■ 


137,11 


Value. 


Dols 

Dob 

..-  II 

20,49i 

B2.95F 

L  00,78 

17,410,035 

1 19,770,81  1 

;i|s 

(8,977,901 

III  1(1 

l  1,228  R42 

1,172 

16,316 

■    721 

11,59 

0  870 

158,  - 

1,715,874 

ll..- 

■ 

15,271 

— 

1,530 

— 

1.841 

57,023 

11,182 

U.401,678 

:..".;.: 

111,142 

■  553,166 

"16 

,-,,133,332 

20,124,162 

3,706,035 

25,2  ie 

280,038 

L90 

1,411 

- ;  019 

174 

!  1    '.'.100 

-  -.  i 
600,224 

341 ,618 
124,033 

- 

216 

300,572 

-  12:* 

6,977,024 

5,359,050 



3,914,488 

i  i  " 

— 

4.244.997 

- 


177,41 
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Chairman:  D.  B.  Dott. 
Vice-Chairman:  J.  8.  Ford. 
Committer : 
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Official  Notices. 


NEW  MEMBERS  OP  COUNCIL. 

At  a  Meeting  of  Council  held  on  the  23rd  October, 
the  following  gentlemen  were  elected  Members 
of  the  Council  to  fill  two  vacancies  which  have 
occurred  since  the  last  Annual  General  Meeting  : — 

Mr.  W.  J.  A.  Butterfield,  of  London,  in  place  of 
Professor  IJ.  E.  Armstrong,  F.R.S.,  resigned;  and 
Mr.  E.  P.  Hooper,  of  Stroud,  Glos.,  in  place  of 
Mr.  R.  D.  Pullar,  deceased. 


•  ROSS  AND  BEVAN  ESSAY  PRIZE    OP   £20 
AND  LATHAM  RESEARCH  GRANT  OP  £300. 

Tho  Council  desires  to  remind  intending  com- 
petitors for  the  Cross  and  Bevan  prize  that  Essays 
must  bo  received  at  the  offices  of  the  Society 
before  the  close  of  the  present  year. 

Tho  Essay  prize  is  open  to  all  members  of  the 
Society  who  are  British  subjects.  The  Research 
Grant  is  limited  to  competitors  under  25  years 
of  age  at  the  time  of  sending  in  the  essay. 

Full  particulars  were  published  in  the  issues 
of  the  Journal  for  15th  January  and  15th  and 
28th  February,  1917. 


CENTRAL.    COMMITTEE    ON    SUPPLIES    OF 
MATERIALS. 

Dr.  Addison,  tho  Minister  of  Reconstruction, 
after  consultation  with  other  Government  Depart- 
ments concerned,  has  appointed  a  Committee  to 
consider  and  report  upon  questions  connected 
with  the  supplies  of  raw  materials  which  will  be 
required  by  British  industries  for  the  purpose  of 
restoring  and  developing  trade  after  the  termina- 
tion of  the  war,  and  the  best  means  of  securing 
and  distributing  supplies,  due  regard  being  had 
to  the  interests  of  the  Allies.  The  Committee  is 
requested,  in  regard  to  any  commodities  which 
might  not  bo  available  in  sufficient  quantities  and 
at  reasonable  prices  through  tho  ordinary  com- 
mercial channels,  to  consult  members  of  the  trades 
concerned  with  regard  to  any  steps  that  may  be 
necessary  to  safeguard  the  needs  of  industry 
and  to  secure  convenient  and  equitable  distribu- 
tion. The  Committee,  which  will  be  known  as 
the  Central  Committee  on  Supplies  of  Materials, 
consists  of  the  following  : — Sir  Clarendon  Hyde 
(Chairman),  Sir  Henry  Birchenough,  K.C.M.G.  ; 
Mr.  Cecil  Budd,  Sir  Charles  W.  Fielding,  K.B.E., 
Sir  H.  Babington  Smith,  K.C.B.,  Mr.  Wallace 
Thorneycroft,  and  Mr.  Andrew  Weir.  The  Secre- 
tary to  the  Committee  is  Mr.  J.  F.  Ronca  (Board 
\  of  Trade),  communications  to  whom  should  be 
addressed  at  the  Ministry  of  Reconstruction, 
2,  Queen  Anne's  Gate  Buildings,  Westminster, 
London,  S.W.I. 


POTASSIUM  COMPOUNDS. 
Ministry  of  Munitions  Order,  Oct.  17th,  1917. 

The  Minister  of  Munitions,  in  exercise  of  the 
powers  conferred  upon  him  by  the  Defence  of  the 
Realm  Regulations  and  all  other  powers  enabling 
him,  hereby  gives  .notice  and  orders  a,s   ollows  : — 

1.  No  person  shall  as  from  tho  date  hereof 
until  further  notice  offer  to  purchase,  purchase, 
or  take  delivery  of  any  potassium  compounds  as 
defined  in  Clause  3  hereof  except  under  and  in 
accordance  with  tho  terms  of  a  licence  issued  on 
behalf  of  the  Minister  of  Munitions  by  the  Con- 
troller of  Potash  Production,  or  oiTer  to  sell,  sell, 
supply  or  deliver  any  such  potassium  compounds 
to  any  person  other  than  the  holder  of  such 
a  licence  and  in  accordance  with  the  terms  thereof 


provided  that  no  such  licence  shall  bo  required 
(a)  By  the  Admiralty  or  War  Office.  (6)  By 
any  person  for  the  purchase  and  delivery  of 
potassium  compounds  in  quantities  not  exceeding 
in  weight  an  aggregato  of  3  lb.  avoirdupois 
during  any  one  calendar  month. 

2.  All  persons  shall  furnish  returns  to  the  Con- 
troller of  Potash  Production  at  tho  times  and  in 
the  manner  prescribed  by  him  of  all  potassium 
compounds  held  in  stock  by  them  or  otherwise 
under  their  control  or  manufactured,  produced, 
bought,  sold  or  otherwise  dealt  in  by  thorn- 

3.  The  potassium  compounds  to  which  this 
order  relates  are  caustic  potash  (KOH),  chloride 
or  muriate  of  potash  (KC1),  carbonate  of  potash 
(K2C03),  and  sulphate  of  potash  (KjSOj),  whether 
in  a  pure  or  in  a  commercial  form,  and  any 
material  (other  than  blast  furnace  dust  referred 
to  in  the  Order  of  the  Minister  of  Munitions  of 
7th  August,  1917)  of  which  more  than  10% 
consists  of  any  ono  or  more  of  tho  above. 

4.  All  applications  in  reference  to  tho  above 
Order  to  be  addressed  to  The  Controller  of  Potash 
Production,  Ministry  of  Munitions,  117,  Piccadilly, 
W.l. 

MAXIMUM  PRICES  FIXED  FOR  COMPOUND 
FERTILISERS. 

The  Minister  of  Munitions  has  made  an  Order, 
dated  13th  October,  fixing  maximum  prices  for 
sales  of  compound  fertilisers.  Tho  Order  took 
effect  as  from  17th  October.  The  prices  fixed  are 
for  sales  during  December,  and  reductions  ot 
increases  in  prices  are  to  be  made  according  as  tho 
month  for  delivery  precedes  or  is  subsequent  to 
December.  Schedules  appended  to  the  Order 
prescribe  (1)  the  maximum  unit  rates  authorised 
to  bo  charged  for  specified  constituents,  and  (2) 
tho  limits  of  error  allowed  in  the  invoice  statement 
of  the  percentage  of  constituents  which  must  be 
made  in  respect  of  each  sale.  These  provisions 
do  not  apply  to  any  sale  of  compound  fertiliser 
for  export  from  the  United  Kingdom. 

The  Order  also  requires  persons  producing  and 
dealing  in  compound  fertilisers  to  make  such 
returns  with  regard  to  their  businesses  as  may  be 
required  by  the  Minister  of  Munitions. 

All  applications  in  reference  to  this  Order  should 
be  addressed  to  the  Director  of  Acid  Supplies, 
Ministry  of  Munitions,  Department  of  Explosives 
Supply,  Storey's  Gate,  Westminster,  London, 
S.W.I. ,  and  marked  "  Fertilisers." 


TAB  OILS   ORDER  (see  page  1110). 


Edinburgh  Section. 

Meeting   held  at   Edinburgh,   on    Tuesday,   October 
16th,    1917. 


MR.    D.    B.    DOIT    EN    THE    CHADS. 


The  Chairman  gave  a  short  address  dealing 
with  the  teaching  of  science  in  schools,  with  special 
reference  to  recent  reports  ai  d  speeches  on  the 
subject. 

THE  UTILISATION   OF   FATTY  ACiDS  FOK 
FEEDING  PURPOSES. 

BY  AXEX.  LAUDER,  D.SC,  F.I.O.,  ANDT.  W.  FAGAN,  M.A. 

The  great  increase  in  tho  manufacture  _  o! 
glycerin  during  tho  last  three  years  for  the  makinc 
of  explosives  has  caused  a  corresponding  increas.- 
in  the  production  of  fatty  acids.     As  tho  amoun: 

Eroduc  ed  is  much  in  excess  of  what  i  an  ordinarily 
o   utilised,   the   most   suit-able   moMBB    of   making 

A   2 
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r.     the  other  lot,  about  r>",,  of  the  weight  fed 
was   replaced    by    fatty    acids,    il    being   assumed 


use  of  the  increased  production  has  frequently 
been  under  consideration. 

During  the  early  months  of  the  present  year, 
when  there  appeared  to  be  every  prospect  of  a 
serious  food  shortage,  the  possibility  of  utilising 
the  free  fatty  acids  to  replace  fat  in  feeding  staffs 
for  cattle  was  considered. 

The  difllcult  question  as  to  how  fats  are  absorbed 
in  th<-  intestine  has  ben  the  subject  of  niui  b 
investigation  and  discussion.  It  is  now  held 
that  the  neutral  fata  are  split  in  tho  intestine 
and  the  free  fatty  acids  are  in  part  absorbed 
in  solution  in  the  bile,  and,  in  part,  combined  with 
alkalis  to  form  soaps.  After  absorption,  the 
neutral  fats  are  regenerated  again  from  the  fatty 
acids.  The  soaps  are  also  absorbed  and  decoin- 
possd,  the  alkali  set  free  being  socreted  again 
into  the  intestine  and  used  for  the  re-formation 
of  soaps  (Moore  and  Rielimond,  Ilammerston's 
Pnvsiol.  ("hem.,  1914,  530). 

Tliero  does  not  appear  to  be,  therefore,  any 
reason  from  the  physiological  standpoint  why  free 
fatty  acids  should  not  be  assimilated.  The  forma- 
tion of  fats  from  carbohydrates  is  now  well 
established,  and  it  appeared  reasonable  to  con- 
clude that  an  animal  if  supplied  with  a  fatty  acid 
should  be  able  to  convert  it  into  a  fat. 

Munk  (Hied.  Centr..  1884,  I  (Hi)  found  that  a  dog 
led  with  flesh  and  fatty  acids  from  mutton  suet 
deposited  fat  96%  of  which  had  the  samo  com- 
position as  ordinary  suet.  He  consequently  con- 
cluded that  the  fat  had  been  formed  from  the 
fatty  acids  and  not  from  the  proteins,  sinco  the 
latter  would  have  yielded  dog  fat.  Experiments 
to  test  if  the  free  fatty  acids  could  be  used  to 
replace  a  certain  amount  of  carbohydrates  and  fat 
in  a  ration  were  therefore  undertaken  with  pigs. 

Samples  of  various  mixtures  of  fatty  acids  were 
obtained  :  these  differed  considerably  in  their 
average  molecular  weight  and  in  the  amount  of 
unsaturated  fatty  acids  which  they  contained. 

The  fatty  acids  from  coconut  oil  were  finally 
selected,  not  because  the  mixture  was  the  most 
palatable  or  had  the  most  agreeable  sinoll,  but 
because  it  could  be  obtained  in  sufficient  amount 
without  delay.  The  average  molecular  weight 
was  212  and  the  iodine  value  was  S-2. 

The  pig-feeding  experiments  were  carried  out 
by  the  kind  permission  of  the  Edinburgh  District 
Board  of  Control,  at  the  Bangour  village  farm, 
Dechmont,  Linlithgowshire,  where  pigs  from  the 
well-known  herd  of  "  Large  Whites  "  were  placed 
at  our  disposal. 

A  preliminary  experiment  with  10  pigs  was 
commenced  on  April  18th,  1917.  These  were 
divided  into  two  lot-s  of  five  each,  but  as  the  pigs 
varied  considerably  in  age  and  weight  it  was  not 
possible  to  get  tho  lot-s  sufficiently  equal  to  enable 
very  definite  conclusions  to  be  drawn. 

The  most  suitable  ration  to  feed  along  with  the 
fatty  acids  was  a  question  of  some  difficulty. 
It  was  desirable  that  it  should  have  a  low  fat 
content,  and  owing  to  the  restricted  number  of 
feeding  stuffs  available  and  to  the  fact  that  it  we  - 
impossible  to  get  potatoes,  the  choice  was  some- 
what limited.  Finally  a  mixture  of  equel  parts 
of  maize  meal  and  sharps  was  selected  for  the 
ration  for  the  control  lot  of  pigs. 

The  average  composition  of  maize  meal  and 
sharps  is  as  under  : — 


that  tho  fatty  acids  were  equivalent  to  2-1  times 
their  weight  of  carbohydrates.  Tho  "  starch 
equivalent  "  of  the  mixture  of  maize  meal  and 
sharps  was  taken  as  70.  A  weighed  amount  of 
green  food  was  also  used  in  addition. 

This  experiment  was  continued  for  four  weeks, 
until  a  supply  of  young  pigs,  from  which  a  belt.  > 
selection  of  animals  could  be  obtained,  was  avail- 
able. The  fatty  acids  were  melted  in  hot.  water 
and  mixed  with  the  meals  ;  the  pigs  ate  the 
mixture  readily  and  made,  as  far  as  could  be 
judged,  quite  as  satisfactory  live  weight  increases 
as  tlie  pigs  in  the  control  lot. 

A  moro  accurate  experiment  was  commenced  on 
May  7th,  1917,  when  10  newly  weaned  young  pigs. 
about  seven  weeks  old,  were  carefully  selocted 
from  a  large  number  which  were  then  available. 

Tho  weights  of  tho  two  lots  at  the  beginning 
of  the  experiment  were  as  under  : — 


No. 

Lot  1. 

Lot  2. 

■  „. 
28 'ft 

lb. 
31-0 

O 

31-0 

3    

4    

5    

29-0 
23-5 
24-0 

27  -0 
24-0 
24-6 

ToUl     

137-6 

137-6 

27-5 

27-5 

The    following    table    shows    tho    daily    ration 
Supplied  for  each  lot  of  five  pigs  : — 


Date. 

Lot  1. 

Lot  2. 

1917. 

lb.  mrals. 

May      7 

0-25 

5'25  lb. 

mealfl  i-iu. 

.'■•0      02. 

tatty  nckU. 

17 

8  0 

6-5     ,, 

<"'  ■'■        . . 

,,        24 

90 

7-5     ,, 

7-0     ,, 

31 

HI  0 

8-25    ,. 

so     ,. 

.ItlOT        7 

loo 

S-25    ., 

SO      .. 

,,           1* 

111  11 

8-25    ,. 

s  il       .  . 

21 

100 

8L>.'»    ,. 

8-0      .. 

28 

100 

8-25   „ 

8-0      „ 

July     5 

u-o 

9-25    ,, 

8-76    ,, 

12 

11-0 

9-25    ,, 

8-7.-.    ., 

19 

V20 

100      „ 

.. 

•.i  5 

••       " 

During  the  latter  period  of  the  experiment  the 
pigs  were  given  about  3  lb.  cabbage  per  lot  per  day, 
in  addition  to  the  above  rations  as  the  diet  wM 
rather  monotonous.  The  health  of  both  lots  of 
pigs  was  excellent  and  no  difference  could  !»• 
detected  between  the  lots  in  this  respect. 

The  pies  were  weighed  in  the  morning  and 
always,  with  one  exception,  in  a  fasting  condition. 

Pig  No.  3  in  Ix>t  2  never  did  well  and  was  ill 
from  time  to  time  with  some  chest  disease.  It 
recovered  to  a  certain  extent  as  the  experiment 
went  on,  but  it  will  bo  noticed  that  it  did  not 
put  on  weight  with  the  same  regularity  as  the  other 
pigs. 

Thfl  pigs  wire  weighed  weekly  ;  the  tabic  or, 
p.  1071  shows    tho  live  weight  increases  obi 

The    results   show    that   the    increase    in    i 
of  the  two  lots  is  practically  identical,  and,  as  tit) 
amount   of  the  ration  was  intentionally  kept.  low. 
there  can   be   no  doubt  that  tin-  fatt>    ■■-    idt 
assimilated  and  that  they  replaced  about  2j  time 
their  weight  of  carbohydrates.     It  had  originally 
beon  intended   to  continue   the  f<ssding  until   the 
pigs   were   fat   and   to   obtain   spe<  miens   of   then 
tat    it. mi  the  butcher  after  they  liad  been  killed 
in  the  ordinary  way.     By  the  end  of  July,  bow- 
ever,  neither  lot  was  making  tho  normal  increa 
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Weight  in  pounds. 


Lot  1  (Meals  only). 


Lot  2  (Meals  and  £atty  aciib.). 


Date. 

1. 

2. 

3. 

4. 

5. 

1. 

;> 

3. 

4. 

:.. 

Kay 

1317. 

7      

32-5 
340 
410 
38  0 
4!!:. 
47-5 
51-0 
54  0 
590 
61-5 
68  0 

28-5 
30-5 
35  0 
33-5 
37-0 
39  0 
420 
45-5 
49-5 
520 
58-5 

29  0 
28.'. 
32-0 
32-5 
37-5 
39-5 
42-5 
440 
46-5 
48  0 
53-5 

23-5 
25-0 
29-5 
29-5 
33-5 
85-5 
39  0 
41-0 
44  0 
46-U 
50  0 

24  0 
25-5 
30-5 
32  0 
35-5 
33-5 
38-5 
41-0 
430 
46-5 
63  0 

31  0 

:;:)■:. 
40-5 
41-0 
470 
49-6 
54  0 
58-0 
60-5 
64-5 
69-5 

31-0 
31-0 

30  0 
36  0 
42-0 

4  :;•:> 
4i;..-, 
50fl 
520 
55-5 
60'0 

27-0 

27  U 

32-0 

310 

35-5 

S9 -5 

:::,•(!♦ 

37-5 

39  0 

42  -0 

47-5 

24-0 
28-6 
310 
32-5 
38-0 
39-5 
424) 
44-0 
450 
47-5 
51-0 

2f  :> 

17*   

2541 

" 

24t    

31      

29-Q 

30 -0 

7      

1 

14      

37-:. 

21      

40-:. 

28     

420 

July 

5      

44-11 

12      

i>  .1 

19      

62  5 

Total  increase    .... 

35-5 

30  0 

24-5 

26-5 

29-0 

38-5 

29  0 

20-5 

27  0 

28-0 

Total  increase  :    Lot  1  =  145-5  lb.  Lot  2  =  1430  lb. 

.    (t)  The  pigs  were  fed  before  being  weighed  ;  this  explains  tho  abnormal  gain  in  weight  sod  tl.i 
apparent  low  increase  the  following  week.    (})  No.  3  ill. 


ill  weight  for  pigs  of  their  age,  due  probably  to  the 
great  heat  experienced  about  that  time  and  to  the 
monotony  of  the  diet.  It  was  therefore  judged 
better  to  discontinue  the  experiment  and  put  the 
pigs  back  to  their  ordinary  diet. 

We  have  to  express  our  indebtedness  to  Pro- 
fessor James  Walker,  F.R.S.,  who  suggested  the 
experiment  and  who  procured  the  necessary 
supplies  of  fatty  acids  for  us. 

We  have  also  to  express  our  thanks  to  Lt. -Colonel 
Keay,  M.D.,  R.A.M.C.,  in  command  of  Bangour 
Military  Hospital,  and  to  Mr.  William  Smith, 
Chairman  of  the  Edinburgh  District  Board  of 
Control,  for  the  facilities  afforded  us  in  carrying 
out  the  experiment- 
College  of  Agriculture, 
Edinburgh. 
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A   NOTE    ON   THE    CORROSION    OF    STEEL 
WATER  PIPES. 

BY   A.    B.    BRADLEY. 

During  the  last  few  months  the  writer  has 
experienced  considerable  trouble  arising  from 
the  corrosion  of  hydraulic  steel  pipes  used  in  a  deep 
well  water  service  at  Bermondsey.  The  water 
itself  is  of  interest,  being  particularly  hard  when 
compared  with  other  well  waters  from  the  im- 
mediate neighbourhood.  The  following  is  the 
average  composition  of  the  water,  taken  from  12 
monthly  analyses. 

Parts  per 
100,000. 

Total  solids     131-8 

Calcium  carbonate 32-6 

Magnesium  carbonate    8-0 

Magnesium  sulphate      19-7 

Sodium  sulphate     83*3 

Sodium  chloride      31-1 

Sodium  nitrate    0-82 

Silica,  iron  oxide,  etc 1-72 

Temporary  hardness,  33  ;    permanent  hardness,  29. 

The  water  when  freshly  pumped  is  perfectly 
clear,  with  a  very  slight  smell  of  hydrogen 
sulphide,  but,  on  standing  for  an  hour  or  more, 
it  becomes  slightly  turbid,  with  the  evolution  of 
gas.  Tho  water  was  found  to  be  suitable  for 
domestic,  purposes  from  a  bacteriological  point 
of  view,  and  was  in  use  in  tho  factory  for  nearly 
all  purposes  (boilers  excepted).  Tho  service  had 
been  working  for  about  four  years  without  com- 


plaint, when  suddenly  considerable  trouble  arose 
through  the  raising  main,  which  conveyed  the 
water  from  the  pump  house  to  the  main  supply 
tank  at  the  top  of  a  block  of  buildings  becoming 
perforated.  The  pipes  in  question  were  hydraulic 
steel  tubes  6  in.  and  4  in.  bore,  having  a  wall 
thickness  of  -fg  in.  to  J  in.  In  every  case  where 
a  perforation  was  found  the  pipe  was  in  a  hori- 
zontal position,  and  the  perforation  always 
formed  at  the  top.  On  cutting  sections  through 
a  defective  pipe  the  steel  was  found  to  have  been 
eaten  away  the  whole  length,  a  channel  having 
been  formed  about  5  in.  to  §  in.  wide  ;  leaving 
the  steel  wall  of  the  tube  about  jV  in-  thick  at 
the  top.  Several  perforations  have  formed  on  a 
single  length  of  pipe  at  different  times.  This 
defect  was  thought  to  bo  so  serious  that  efforts 
were  made  to  ascertain  the  cause.  Glass  cylinders 
of  2000  c.c.  capacity  were  filled  with  freshly 
pumped  well  water  and  left  in  a  horizontal  position, 
continuous  observation  being  made.  After  a 
short  time,  minuto  bubbles  of  gas  were  seen  to 
have  formed  on  the  surface  of  the  cylinder  and 
gradually  rose  to  the  top,  so  that  after  about  an 
hour  a  continuous  string  of  bubbles  had  formed 
the  whole  length  of  the  cylinder.  After  standing 
for  12  hours,  6-2  c.c.  of  gas  had  been  evolved 
from  2000  c.c.  of  well  water.  The  gas  was  found 
to  consist  chiefly  of  carlnm  dioxide,  with  a  small 
amount  of  hydrogen  sulpiride.  Carbon  dioxide, 
as  is  well  known,  readily  attacks  most 
metals  in  the  presence  of  moisture,  so  that  this 
suggested  it-self  as  the  cause  of  the  trouble.  Two 
perfectlv  bright  weighed  steel  rods  were  placed 
in  a  2000  c.c.  cylinder  filled  with  freshly  pumped 
well  water,  in  such  a  position  that  one  was  at 
the  bottom  covered  with  water,  the  other  being 
fixed  at  the  top  so  as  to  be  in  contact  with  any  gas 
evolved.  After  a  few  hours  both  rods  were  seen 
to  have  been  attacked,  the  top  much  more  vigor- 
ously than  the  bottom  one.  After  100  hours' 
contact  both  rods  were  taken  out,  carefully  wiped 
dry,  and  weighed.  The  top  rod  was  found  to  have 
los"t  0-6%  of  its  weight,  and  tho  bottom  one 
016%.  Microscopically  tho  bottom  rod  was 
observed  to  be  perfectly  even  on  the  surface 
and  of  a  dull  grey  colour,  as  if  a  film  cf  sulphide 
had  formed,  whereas  the  top  rod  was  seen  to  have 
been  eaten  quite  badly,  almost  the  whole  surf  a.  e 
being  etched  quite  deeply.  Cast  iron  elbows 
used  in  the  service,  when  in  a  horizontal  position . 
were  found  to  be  in  almost  perfect  condition, 
except  where  the  thread  bad  been  cut  into  them. 
the  water  thii3  coming  into  contact  with  the 
soft  under  metal,  the  hard  surface  metal  being 
unaffected. 
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The  conclusion  arrived  at  was  therefore  as 
foUows  : — The  action  of  pumping  water  highly 
charged  with  carbonates  and  carbon  dioxide 
liberates  some  of  the  gas  which,  so  long  as  it  is 
l>eing  driven  through  the  pipes,  is  carried  upwards 
with  the  water,  but  a>  soon  a<  pumping  (leases 
the  gas  rises  to  the  top  of  the  horizontal  sections, 
i.  here  it  has  free  play  on  the  metal  until  driven  off 
by  the  next  pumping.  It  should  be  mentioned 
that  pumping  is  not  continuous,  tin-  supply  tank 
being  fed  to  overflow  when  pumping  ceases.  No 
trouble  has  been  experienced  with  pipes  which 
lead  from  the  supply  tank,  must  of  the  free  gas 
having  escaped.  A  perfect  coating  of  pitch  or 
similar  material  should  protect  the  pipes,  and 
this  experiment  is  being  carried  out  ;  pipes 
thuj  treated  are  to  be  examined  at  yearly  intervals. 
If  the  pipos  were  laid  out  of  the  horizontal  in  sucb 
a  manner  that  tin-  gas  rose  to  a  common  ancle 
joint  as  soon  as  formed,  a  greater  pari  of  the 
trouble  could  doubtless  be  overcome,  the  gas 
being  removed  from  the  angles  through  a  small  tap. 


Institute  of  Metals. 


vTJLCAMISATION  CATALYSTS. 

BY   D.    P.    TWISS. 

Under  the  above  heading  (this  Journal,  1017, 
950)  Mr.  S.  J.  Peachey  lias  recently  made  reference 
to  my  paper  on  the  "  Chemistry  of  Vulcanisation  " 
(this  J.,  1017,  7S2)  and  suggests  that  this  "is 
likely  to  give  rise  to  an  erroneous  impression  that 
basicity  is  an  invariable  concomitant  of  accelerat- 
ing power." 

Buch  an  impression  was  far  from  intended,  as 
indeed  is  indicated  by  my  statement  "  almost 
the  whole  of  the  known  effective  organic  acceler- 
ators are  basic  "  (p.  780).  My  investigations  in 
this  direction  have  not  been  restricted  to  a  working 
theory  that  basicity  is  essential  in  an  accelerator, 
but  tho  fact  that  strongly  basic  substani  es 
generally  appear  capable  of  exerting  an  accelerat- 
ing effect  on  vulcanisation  is  suggestivo  of  a 
common  modo  of  action  for  this  class  of  vulcanisa- 
tion catalyst ;  the  consideration  of  the  mechanism 
of  acceleration  given  on  p.  787  was  therefore 
deflnitelv  restricted  to  tho  case  of  basic  accelerators. 

Experiments  which  I  have  made  with  nitroso- 
compounds  as  vulcanisation  catalysts  have  not 
boon  limited  to  those  containing  also  an  amino- 
gronp,  but  p-nitrosodimetliylanuine,  being  the 
first  discovered  and  also,  as  Mr.  Peachey  agrees, 
probably  the  most  effective,  may  be  regarded  as 
the  best  example  of  the  nitroso-rlass.  In  my 
paper,  results  were  given  showing  that  p-nilroso- 
dimethylanihno  is  much  inferior  to  some  of  the 
strongest  of  the  basic  accelerators  (organic  or 
inorganic)  and  my  statement  (p.  787)  tliat  "  the 
nitroso-coinpound  is  much  moro  effective  in 
mixings  containing  a  high  percentage  of  sulphur 
.  .  .  and  that  mixings  .  .  .  with  a  low- 
percentage  of  freo  sulphur  have  been  found  to 
behave  less  satisfactorily  with  the  oitrOBO-Com- 
pound "  serves  t<>  emphasise  this  point.  It  is 
certainly  most  desirable  that  investigations  of  the 
acceleration  of  vulcanisation  should  be  made  in 
as  many  different  directions  as  possible  especially 
because,  in  our  present  state  of  knowledge,  there 
appears  to  be  no  satisfactory  explanation  as  to  tho 
manner  in  which  the  effect  is  produced. 

Mi.  Peachey's  fear  lest  my  paper  should  impart 
the  idea  that  oidy  basic  vulcanisation  catalysts 
nxtst  will,  I  hope,  prove  to  be  without  justification. 
It  is,  however,  my  decided  opinion,  the  grounds 
for  which  are  not  restricted  to  published  experi- 
mental results,  that  no  known  accelerator  of  the 
nitroso-type  nearly  approaches  in  activity  the  fees! 
basic  acceleratoi 


The  Autumn  Meeting  of  tho  Institute  of  Motals. 
held  under  the  presidency  of  Sir  George  Bcilby 
in  the  rooms  of  the  Chemical  Society  on  September 
10th,  proved  to  be  of  great  interest.  Dr.  liaigh's 
paper  on  the  fatigue  of  brasses  described  experi- 
ments with  an  alternating  stress  machine,  in 
which  the  stress,  produced  by  electro-magnetic 
means,     varies     in     a     perfectly     regular     manner 

aci  ording  to  a  sine  curt  e,  so  t  hat  the  experimental 
conditions  may  be  reproduced  exactly  with 
different  metals,  and  an  exact  comparison  with  the 
resistance  to  static  stresses  may  be  made.  Among 
the  observations  which  attracted  attention  in  the 
discussion  mi-  the  influence  of  corroding  agents. 
such  as  ammonia,  in  reducing  the  resistance  to 
alternating  stresses.  The  effect  of  comparatively 
small  surface  scratches  in  starting  failure  by 
fatigue  was  also  well  shown,  indicating  the  desira- 
bility of  polishing  machine  parts  subject  to 
alternating  stress.  Prof.  Turner  raised  tho  general 
question  of  the  nature  of  hardness  and  of  the 
mechanism  of  hardening  by  cold  work,  and  in  the 
course  of  a  review  of  the  subject,  expressed  the 
opinion  that  the  increased  rigidity  of  a  work- 
hardened  metal  is  due  to  the  existence  of  tension 
in  the  films  of  amorphous  material  which,  as  shown 
by  the  President,  are  formed  at.  the  internal 
surfaces  on  which  slipping  has  taken  place  during 
deformation.  The  discussion  turned  largely  on  tho 
terms  employed,  it  being  well  known  that  different 
methods  of  determining  hardness  do  not  really 
measure  the  same  property.  Tho  numerous  experi- 
ments on  the  softening  of  cold-rolled  aluminium 
shoot  by  heat,  described  by  Prof.  Carpenter  and 
Mr.  Tavernor,  showed  that  whilst  softening  wits 
very  rapid  at  temperatures  above  800°  C,  the 
tenacity  of  the  annealed  metal  being  independent 
of  the*  temperature  of  annealing,  it  took  place 
much  more  slowly  as  the  temperature  was  reduced, 
and  it  was  not  yet  quite  clear  whether  the  same 
final  value  would  bo  obtained,  say,  at  100*  C, 
if  the  heating  were  continued  for  a  sufficiently 
long  time.  Tho  fact  of  an  actual  rise  in  tenacity 
at  one  stage  of  the  annealing  process  was  olwervcd, 
and  its  meaning  discussed.  The  President  pointed 
out  that  the  absolute  dimensions  of  the  metal 
were  of  importance  in  such  low-temperature 
annealing  experiments,  thin  wires  behaving  quite 
differently  from  larger  masses.  Other  speakerfl 
discussed  the  influence  of  tho  impurities  in  com- 
mercial aluminium,  silicon  especially  liaving  an 
important  effect  in  modifying  the  softening. 
A  note  by  Prof.  Joffries,  which  was  taken  as  read, 
disposed  "of  a  statement  by  Hanriot,  which  has 
been  accepted  in  mam  quarters,  Ui  the  effect  that 
permanent  hardening  may  bo  produced  by  uniform 
hydrostatic  pressure.  The  souroo  of  the  error 
was  shown,  and  new  experiments  descrilied  to 
prove  that  hardening  only  occurs  where  there  is 
deformation,  this  view  being  in  accordance  with 
Beilhv's  hypothesis. 

The  evening  session  was  devoted  to  a  further 
discussion    of    some    of    the    problems    of    metal 
melting,  which  had  aroused  such  a  lively  interest 
at  the  Spring  Meeting.     Mr.  Ionides  had  arranged 
a  demonstration  of  his  new  system  of  gas-firing, 
and  the  lecture  table  was  occupied  by  an  elal 
installation    of    burners,    measuring    instrui 
and  furnace  equipment.     A  hot  and  stead}   flame 
was  produced,   using  air  under  pressure  and  the 
ordinary  gas  supply.     It   was  not  easy  to  t 
stand  from  the  paper  the  exact  nature  of  the  new 
method,  but  Dr.  Marker,  in  opening  tho  discussion, 
showed    that    the    principle    was    that    of    burning 
an  explosive  mixture  of  gas  and  air  in  BU<  h  a  waj 
as  to  prevent    tiring   back,   the  ratio  of 

being  maintained  constant,  in  spit-  ot  accidental 
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variations  in  the  supply,  by  an  ingenious  and 
delicate  pressure  balance.  Figures  were  given 
showing  the  efficiency  of  the  system  as  applied  to 
melting  and  billet  heating  furnaces,  but  the 
figures  of  gas  consumption  by  other  systems 
given  for  comparison  aroused  much  discussion, 
several  of  the  speakers  claiming  that  equally  good 
results  were  obtained  from  gas  furnaces  of  different 
types.  This  point  led  to  a  lively  controversy, 
and  it  will  be  interesting  to  compare  the  experi- 
mental data  furnished  by  the  speakers  concerning 
tbe  systems  of  which  they  had  personal  experience, 
when  the  printed  record  of  the  discussion  appears. 
The  second  paper,  by  Mr.  Harvey,  dealt  with  fuel 
economy  in  brass  melting,  and  gave  many  figures, 
the  author's  preference  being  for  firing  by  means 
of  powdered  coal,  but  this  opinion  was  not  shared 
by  subsequent  speakers.  Among  other  objections, 
the  use  of  powdered  raw  coal  does  not  overcome 
the  difficulty  of  the  loss  of  by-products,  which  is 
inevitable  in  any  system  which  does  not  provide 
for  a  partial  or  complete  gasification  of  the  raw 
coal.  However,  the  paper  also  contained  useful 
suggestions  as  to  the  improvement  of  efficiency  in 
gas-heated  brass  furnaces.  Taken  together  with 
the  discussion  at  the  Spring  Meeting,  the  series 
of  papers  on  metal  melting  contributed  to  the 
Institute  form  an  invaluable  source  of  information 
mi  this  important  subject. 

It  was  announced  that  Prof.  Carpenter,  of  the 
Imperial  College  of  Science  and  Technology,  had 
been  chosen  as  the  next  President  of  the  Institute. 

Abstracts  of  the  papers  read  at  this  meeting  will 
be  found  in  this  Journal,  1917,  pp.  1051  and 
1097-1009. 


Industrial  Notes. 


DEVELOPMENT  OP  IMPORTANT  CHEMICAL 
INDUSTRIES  IN  RELATION  TO  THE 
WAR. 


The  following  is  a  summary  of  a  paper  by  Prof.  E. 
Molineri,  in  Annali  di  Chimica  Applicata,  1917,  8, 
13—41. 

Sulphuric  acid. — Prior  to  the  war  Italy  produced 
about  318,000  tons  of  sulphuric  acid,  about  80% 
■of  which  was  used  in  the  manufacture  of  super- 
phosphate, and  only  about  18,000  tons  for 
explosives.  In  France  about  70,000  tons,  and 
in  Germany  and  Austria  about  300,000  tons 
were  used  in  the  manufacture  of  explosives. 
In  1916  Italy  consumed  over  160,000  tons  for 
explosives  ;  France  not  less  than  1  million  tons  ; 
England  about  800,000  tons  ;  Russia  and  other 
allied  countries  about  500,000  tons  ;  whilst 
Germany  and  Austria  must  have  used  at  least 
2  million  tons.  In  Germany  the  pyrites  used 
in  the  manufacture  is  utilised  efficiently,  the 
cinder  containing  not  more  than  0-8  to  1  %  sulphur, 
and  the  leaden  chambers  produce  up  to  10  kilos, 
of  sulphuric  acid  per  cb.  m.  of  space  in  24  hours, 
whereas  in  Italian  works  the  pyrites  cinder  con- 
tains 3  to  4%  of  sulphur,  and  the  output  of  acid 
does  not.  reach  more  than  4  to  5  kilos,  per  cb.  m. 
A  new  process  has  recently  been  introduced  in 
Germany,  in  which  calcium  sulphate  is  heated 
to  a  high  temperature  in  a  suitable  furnace  in  the 
presence  of  silica  and  bisulphate  (nitre  cake). 
In  Italy  and  France  the  difficulty  of  increasing 
'the  output  is  due  to  want  of  plant  and  not,  as  in 
!  Germany,  tn  insufficient  material. 

Nitric  acid. — In  peace  time  Germany  annually 
■imported  about  800,000  tons  of  sodium  nitrate, 
about-  80%  of  which  was  intended  for  artificial 
manures,  and  only  about  20%  used  in  chemical 
industries,   chiefly  for   the  manufacture   of   nitric 


acid.  The  amount  of  nitrate  used  by  the  other 
nations  in  chemical  industry  varied  from  10  to  15% 
of  their  imports  of  nitrate.  The  estimated  con- 
sumption of  nitric  acid  by  Germany  in  1915  is 
500,000  tons.  It  has  been  established  that  to 
fix  1  kilo,  of  atmospheric  nitrogen  in  the  form  of 
nitrate  or  nitric  acid  Pauling's  process,  estab- 
lished at  Innsbruck,  requires  70  kilowatts  per 
hour,  the  Birkeland-Eyde  process  60  kilowatts, 
and  Schonherr's  process,  applied  by  the  Badische 
Anilin  und  Soda  Fabrik,  58  kilowatts.  Pauling's 
process  has  been  adopted  in  works  in  Rome 
and  elsewhere  in  Italy.  The  nitric  acid  thus 
obtained  requires  concentration  before  it  can  be 
used  in  the  manufacture  of  explosives.  Prior  to 
the  war,  Germany  produced  about  150,000  tons 
of  ammonia  from  the  distillation  of  about  40 
million  tons  of  coal,  and  this  output  has  probably 
been  doubled  by  now.  Formerly,  only  about 
1800  tons  of  calcium  cyanamide  was  produced 
in  Germany,  whereas  in  1916  the  output  reached 
450,000  tons.  To  this  may  be  added  the  ammonia 
recovered  by  the  Mond  process  from  coal  dust, 
lignite,  and  peat,  and  that  obtained  by  direct 
synthesis  from  atmospheric  nitrogen  and  hydrogen 
by  the  process  of  Haber  and  Rossignol.  In 
England,  ammonia  is  now  oxidised  on  a  large 
scale  by  the  Kuhlmann-Ostwald  process  ;  and  a 
large  plant  has  been  put  up  at  Angouleme  (France), 
which  produces  10,000  kilos,  of  concentrated 
nitric  acid  per  day. 

Distillaiton  of  coal. — The  amounts  of  coal  dis- 
tilled for  gas  or  metallurgical  coke  in  1910  were  as 
follows  : — United  States,  60  million  ;  Germany, 
40  millions;  England,  46  million;  Russia, 
5  million  ;  Belgium,  4  million  ;  France,  8  million  ; 
Austria,  4 J  million;  and  Italy,  1-4  million  tons. 
By  distillation  of  all  the  coal  tar  then  obtained 
throughout  the  world  there  would  be  at  most 
an  output  of  100,000  tons  of  crude  benzene  and 
toluene,  whilst  by  recovering  the  bensene  and 
toluene  from  the  illuminating  gas  it  would  have 
been  possiblo  to  produce  1,700,000  tons.  Coke 
ovens  with  plant  for  recovering  benzene  accounted 
for  only  5%  of  the  possible  yield  in  1900,  and  16% 
in  1909  in  the  United  States.  In  England,  the 
corresponding  figures  were  10%  in  1900,  and  28% 
in  1909  ;  whilst  in  Germany  the  output  increased 
from  10%  ih  1900  to  82%"in  1909.  Phenol  and 
picric  acid  are  now  prepared  synthetically  from 
benzene,  by  processes  which  had  not  been  found 
suitable  in  times  of  peace.  Benzene  is  treated 
with  chlorine  in  presence  of  iron  as  catalyst,  and 
the  monochlorobenzene  is  nitrated  and  the  product 
saponified ;  or,  benzene  is  sulphonated,  the  sodium 
salt  of  the  resulting  benzenesulphonic  acid  fused  with 
caustic  soda  to  produce  phenol,  which  is  then 
nitrated  to  obtain  picric  acid.  Picric  acid  thus 
manufactured  in  England,  France,  and  Italy, 
furnishes  the  greater  proportion  of  tho  explosives 
used  in  the  war.  In  Italy  alone,  one  plant  produces 
16,000  kilos,  of  synthetic  phenol  per  day  from 
pure  benzene  obtained  from  Italian  coal  and  from 
light  tar  oils  imported  from  England.  From 
50,000  to  60,000  kilos,  of  picric  acid  is  produced 
daily  by  various  factories  in  England  by  means  of 
these  processes,  whilst,  in  France,  the  Soc.  Usines 
du  Rh6ne  now  produces  daily  up  to  150.000  kilos, 
of  phenol  for  the  manufacture  of  picric  acid. 
Other  factories  in  France  produce  from  30,000 
to  50,000  kilos,  per  day  ;  whilst  others,  again, 
produce  immense  quantities  of  dinitrophenol. 
It  is  estimated  that  during  1916  approximately 
1,805,000  tons  of  explosives  was  produced  through- 
out the  world,  the  chief  consuming  countries 
being  as  follows  :— England,  200.000  ;  Ger- 
mnnv,  540.000  ;  France,  300,000  ;  Italy,  45.000  : 
United  States.  160,000  ;  Russia,  100,000  ;  Japan, 
90,000;   and  Austria,  150,000  tons. 

Dyestuff«.~Tn  1011  Italv  imported  6826  tons  of 
coal' tar  dyestuffs  and  derivatives,  and  in  1013, 
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7063  tons.  Owing  to  the  war,  the  conditions  are 
now  changed,  and  the  existing  plant  in  Italy  is 
i  apable  i>f  producing  12,000  tons  of  pun-  benzene, 
.ind  2000  tons  of  toluene  per  annum,  in  addition 
to  500  tons  of  phenol,  al>out  3000  tons  of  naphtha- 
lene, and  560  tons  of  antliracene.  These  quantities 
should  he  sufficient  to  meet  any  future  demand 
for  dvestufl's  in  Italy.—  O.  A.  M.  » 


REPORT  OF  THE  FUEL  RESEARCH  BOARD. 

The  Fuel  Research  Board  has  presented  to  the 
Committer  of  the  Privy  Couneil  for  Scientific  and 
Industrial  Research  a  report  on  their  BCheme  of 
research  and  on  the  establishment  of  a  fuel 
research  station. 

In  their  First  Report  (which  was  not  puhlished) 
ihe  Board  stated  that  they  had  in  view  two  main 
lines  of  research  i  First,  a  survey  and  classification 
of  the  coal  Beams  in  the  various  mining  districts  by 
means  of  chemical  and  physical  tests  in  tho 
laboratory,   and,    second,   an  investigation   of   tho 

Sractical  problems  which  must  be  solved  if  any 
irgo  proportion  of  the  raw  coal  at  present  burned 
in  its  natural  state  is  to  he  replaced  by  the  various 
forms  of  fuel  obtainable  from  coal  by  carbonisation 
and  gasification  processes. 

In  preparation  for  the  organisation  of  tho  first 
lino  of  enquiry,  an  experimental  study  of  standard 
methods  for  tho  examination  of  samples  of  coal 
in  the  laboratory  has  heen  made.  Hitherto  in 
the  systematic  examination  of  coals  in  tho  labora- 
tory there  has  been  no  generally  accepted  low- 
temperature  carbonisation  test.  Certain  existing 
tests  are  designed  to  ascertain  the  suitahility  of 
coal  for  gas  or  coke  making,  but  as  both  these 
methods  of  carbonisation  are  carried  out  at 
t  emperatures  above  900°  C.  they  give  little  or  no 
direct  information  as  to  the  behaviour  of  the  coal 
when  carbonised  at  500°  to  000°  C. 

A  test  has  been  elaborated  which  by  direct 
weighing  and  measurement  gives  the  yields  of 
gas,  oil,  wator,  and  carbonaceous  residuo  which 
result  from  carbonisation  at  any  definite  tempera- 
ture. Tho  apparatus  is  simple  and  is  so  arranged 
that  the  progress  of  the  distillation  can  be  watched 
from  start  to  finish.  Tho  products  can  be  weighed 
or  moasured  with  reasonable  accuracy,  and  any 
or  all  of  them  can,  if  desired,  be  submitted  to 
further  examination.  Tho  method  has  been 
tested  on  certain  typical  coals  and  at  a  variety 
of  temperatures,  but  before  publishing  the  results 
it  is  proposed  to  make  further  tests  with  a  wider 
range  of  samples. 

It  is  not  proposed  to  start  any  extensive  organi- 
sation for  tho  collection  and  registration  of  samples 
till  the  preparations  for  the  second  line  of  enquiry 
are  further  advanced. 

The  gas  retort  and  tho  coke  oven  have  become 
highly  developed  appliances  for  the  carbonisation 
of  coal  at  temperatures  ranging  from  000°  to  1200°  C. 
In  the  former  tho  primary  object  of  tho 
carbonisation  is  to  obtain  the  maximum  yield  of 
gas  suitable  for  domestic  and  industrial  lighting 
and  heating,  while  in  tho  latter  coke  is  regarded 
.i-  the  principal  product.  In  considering  tho 
broad  question  of  the  replacement  of  any  con- 
siderable  proportion  of  the  coal  which  is  at  present 
being  burned  in  its  raw  or  natural  state  by  manu- 
factored  fornix  of  fuel,  the  part  which  may  be 
played  by  high  temperature  methods  of  carbonisa- 
tion will  need  to  be  taken  into  account.  For 
this  purpose  a  great  amount  of  experience  is  avail- 
able, and  trustworthy  data  on  which  to  base  the 
i  !■  ulation  of  the  economic  possibilities  are  in 
•  ■  nee. 

The  distillation  of  oil  sluUes  at  low  temperatures 
for  the  production  of  mineral  oils,  paraffin  wax, 
and  ammonia  is  a  highly  developed  industry,  but 


the  oil  shales  are  totally  unlike  coal  in  their  nature 
and  in  the  products  which  they  yield  so  that  the 
experience  gained  in  this  industry,  though  un- 
doubtedly valuable,  is  only  indirectly  useful  so 
Ear  as  coal  is  concerned. 

As  regards  the  carbonisation  of  coal  at  low 
temperatures  there  is  no  corresponding  body  of 
experience  in  existence  and  there  are  very  few 
properly  accredited  data  available.  Some  work 
has  been  done  by  individual  inventors  and  syndi- 
cates and  a  certain  amount  of  experience  ha 
gained.  While  only  portions  of  this  experience 
have  been  disclosed  enough  is  known  to  justify 
the  conclusion  that  much  stUl  remains  to  bo  done 
in  devising  the  special  forms  of  apparatus  required 
for  the  economical  carrying  out  of  this  type  of 
carbonisation. 

The  way  is  clearly  open  for  a  serious  attempt 
to  determine  whether  an  economical  and  effli  lent 
apparatus  can  be  devised  for  the  carbonisation 
of  coal  at  low  temperatures  and  whether,  by  the 
uso  of  such  an  apparatus  for  the  carbonisation  of 
properly  selected  coals,  products  will  be  obtained 
of  a  collective  value  greater  than  that  of  the 
original  coal  plus  the  cost  of  carbonisation  and 
handling.  Obviously  tho  evolution  of  an  eco- 
nomical and  efficient  apparatus  is  at  tho  root  of 
the  whole  matter,  for  only  after  a  thoroughly 
practical  apparatus  is  available  can  trustworthy 
tests  of  the  various  classes  of  coal  bo  mado  and 
tho  economic  possibilities  of  the  method  bo  falh 
weighed  and  considered. 

Tho  solution  of  these  fundamental  problems 
will  supply  a  now  base  from  which  to  attack 
questions  like  the  following  : — 

(1)  Can  the  35  to  40  million  tons  of  raw  coal 
which  is  used  every  year  for  domestic  heating  bo 
wholly  or  partially  replaced  by  smokeless  fuel, 
solid  and  gaseous,  prepared  by  tho  carbonisation 
of  this  coal  ? 

(2)  Can  adequate  supplies  of  fuel  oil  for  the 
Navy  be  obtained  by  carbonisation  of  the  coal 
which  is  at  present  used  in  its  raw  form  for 
industrial  and  domestic  purposes  t 

(3)  Can  supplies  of  town  gas  be  obtained  more 
economically  and  conveniently  by  methods  of 
carbonisation  and  gasification  other  than  those 
at  present  in  uso  in  gas-works  t 

(1)  Can  electric  power  be  obtained  more  cheaply 
if  the  coal  used  for  steam  raising  is  first  subjected 
to  processes  of  carbonisation  and  gasification  T 

(5)  Will  tho  more  scientific  development  of 
tho  preparation  and  uso  of  fuel,  which  would  bo 
implied  in  the  successful  working  out  of  the  fore- 
going quest'ons,  enable  the  peat  deposits  of  tho 
United  Kingdom  to  take  a  serious  place  as  economic 
sources  of  fuel  for  industrial  purposes  T 

(6)  Can   the   use   of   gaseous   fuel   in   industrial 
operations  be  forwarded   by  the  development  of 
more  scientific  methods  of  combustion  in  fun 
muftles,  and  ovens  used  in  metallurgical,  ceramic, 
and  chemical  operations  ? 

The    answers   to   these    questions    will   only   bo 
obtained  by  co-ordinated  research  carried  out  on 
the  lines  of  a  broad  and  well-considered  scheme. 
The  subjects  to  be  dealt  with  are  already  attracting 
the  attention  of  serious  workers  in  the  indu 
and  it  is  to  be  expected  that  solutions  of  some  of 
the   problems  will  be  supplied  by  these  woi 
The  Hoard  sincerely  hope  that  this  will  be  the  case. 
They    would    regard   it    as   a   great    misfortD 
the  establishment  of  a  Government  organisation 
lor  fuel  Research  were  to  result  in  the  discourage- 
ment or  limitation  in  any  way  of  the  artivii 
outside  worker.--  or  organisations.     They   venture 
to  hope  rather  that  many  of  these  workers  will  bfl 
disposed  to  welcome  a  national  Fcheme  of  n  - 
tb.'  aims  of  which  are  broad  and  yet  definite  and 
in  which  the  more  specialised  contributions  from 
all  sides  will  naturally  take  their  place. 
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In  considering  new  and  extensive  schemes  of 
carbonisation  it  is  necessary  to  bear  in  mind  that 
outlets  for  all  the  products  of  carbonisation  must 
be  found.  The  gas,  coke  and  shale  oil  industries 
are  all  of  old  standing  and  each  has  had  to  develop 
outlets  for  its  products  by  patient  and  continuous 
effort.  Xo  new  carbonisation  scheme  can  be 
justified  economically  if  it  can  only  live  by  poaching 
on  the  preserves  of  the  existing  industries.  Even 
if  an  efficient  method  of  low  temperature  carbonisa- 
tion is  evolved  it  will  be  valueless  in  the  wider 
sense  unless  profitable  outlets  for  all  the  important 
products  can  be  developed.  It  is  obvious  that 
the  Fuel  Research  Board,  which  is  in  official  touch 
with  the  Admiralty,  the  Ministry  of  Munitions,  the 
Board  of  Trade,  and  other  public  Departments,  is 
exceptionally  placed  for  the  furtherance  of  schemes 
which  involve  the  finding  of  large  outlets  for 
products  new  and  old.  It  is  known  for  instance 
that  the  Admiralty  attach  great  importance  to 
the  development  of  supplies  of  fuel  oil  from  home 
sources,  so  that  it  may  be  taken  for  granted  that 
this  requirement  alone  would  absorb  all  the  oil 
which  could  be  produced  by  the  carbonisation  of 
ten«  of  millions  of  tons  of  coal  per  annum.  This 
fact  alone  gives  an  entirely  new  aspect  to  the 
extension  of  carbonisation  in  hitherto  untried 
directions,  but  while  it  will  undoubtedly  help  on 
the  economic  side  of  the  problem  it  in  no  way 
relieves  the  pressure  on  the  technical  side.  In  a 
way,  moreover,  it  accentuates  the  problem  now 
to  be  referred  to,  the  profitable  disposal  of  the  coke 
or  carbonaceous  residue  left  when  the  volatile 
products  are  distilled  from  the  coal.  The  per- 
centage of  coke  obtained  varies  with  the  quality  of 
the  coal  and  the  temperature  at  which  it  is  carbon- 
ised, but  it  may  be  taken  on  the  average  that  each 
ton  of  coal  carbonised  will  give  about  15  cwt.  of 
coke.  Thus  to  obtain  one  million  tons  of  fuel  oi] 
for  the  Navy  it  would  be  necessary  to  carbonise 
twenty  million  tons  of  coal,  and  the  coke  produced 
would  amount  to  15  million  tons. 

The  disposal  of  this  very  large  quantity  of  coke 
or  char  at  a  profitable  price  must  be  regarded  as 
the  \ital  question  if  low  temperature  carbonisation 
is  to  be  established  on  a  sound  economic  basis. 
The  research  scheme  must  therefore  include  a 
very  complete  enquiry  on  three  main  lines  : — 

(1)  The  use  and  value  of  this  coke  for  the  direct 
firing  of  steam  boilers. 

(2)  Its  gasification  in  producers  for  the  manu- 
facture of  low-grade  fuel  gas  and  the  recovery  of 
its  nitrogen  as  ammonia. 

(3)  Its  use  for  industrial  and  domestic  heating 
cither  directly,  as  it  comes  from  the  retorts,  or 
after  its  conversion  into  briquettes. 

The  second  of  these  enquiries  will  involve  the 
develoj  ment  of  a  special  form  of  gas  producer 
a-nd  auxiliary  plant  if  the  best  results  are  to  be 
obtained  from  the  coke.  It  will  also  involve  the 
development  of  a  system  of  boiler  firing  in  which 
fuel  gas  of  130  B.T.U.  can  be  burned  at  least  as 
efficiently  as  coal  both  as  regards  thermal  efficiency 
and  the  effective  evaporation  per  square  foot  of 
heating  surface. 

In  all  that  concerns  the  preparation  and  use 
of  special  forms  of  fuel  there  are  two  distinct  stages 
of  development  to  be  successfully  passed.  In  the 
first  stage  apparatus  and  methods  have  to  be 
evolved  and  tested  till  a  practical  standard  of 
•  iliciency  is  reached.  In  the  second  stage  the 
consumers  of  fuel  must  be  induced  to  study  the 
new  apparatus  and  methods  till  they  thoroughly 
understand  and  in  the  end  adopt  them.  This 
second  stage  will  be  most  readily  passed,  if  an 
expert  staff  trained  at  a  fuel  research  station  is 
available  to  undertake  the  education  of  those 
who  desire  to  adopt  the  new  methods  and  ap- 
pliances. 

The  use  of  (own  gas  as  a  fuel  for  industrial 
purposes  has  made  great  strides  during  the  past 


few  years  and  a  number  of  experts  are  to-day 
engaged  on  the  design  and  adaptation  of  furnaces 
and  apparatus  for  these  purposes.  The  actuaJ 
practice  of  gas-heating  still  lags  a  long  way  behind 
the  ideals  of  economy  and  efficiency  and  there  is 
room  for  much  useful  experimental  enquiry  into 
principles  and  methods. 

The  use  of  the  lower  grades  of  fuel  gas,  though 
successfully  carried,  out  in  certain  directions,  is 
very  imperfectly  understood  in  the  majority  of 
industries  in  which  gas  might  be  used  for  heating 
and  power  purposes.  In  this  direction  there  is 
scope  for  much  useful  work  both  in  research  and 
in  the  education  of  experts  and  consumers. 

A  singlo  illustration  may  be  given  of  the  com- 
plicated enquiries  which  will  have  to  be  conducted 
before  an  answer  can  be  given  to  what  seems  to 
be  a  simple  question. 

There  is  a  very  general  belief  among  electrical 
experts  that  the  future  of  British  industry  will 
be  greatly  affected  by  the  cost  at  which  power 
in  bulk  can  be  supplied  in  the  form  of  electricity. 
It  has  been  proposed,  for  instance,  that  largo 
electro-chemical  works  should  be  established  in 
this  country  for  the  manufacture  of  products 
which  in  the  past  have  been  manufactured  in 
parts  of  the  world  where  cheap  water  power  is 
available.  In  this  connection  it  has  been  sug- 
gested that  tho  cost  of  producing  power  from  coal 
in  this  country  would  be  substantially  reduced 
if  instead  of  .burning  the  coal  directly  under  the 
steam  boilers  it  were  first  subjected  to  carbonisa- 
tion and  gasification  processes  which  in  addition  to 
fuel  gas  would  yield  valuable  by-products. 
Plausible  statements  have  been  issued  showing 
the  enormous  savings  or  profits  which  would  accrue 
if  schemes  of  this  sort  wore  adopted.  Unfortun- 
ately these  estimates  have  generally  been  made 
on  a  very  slender  foundation  of  knowldge  and 
experience.  On  the  other  hand  those  who  by 
experience  and  practice  are  best  qualified  to  judge, 
hesitate  to  prophesy  as  to  what  tho  economic 
result  of  a  combined  carbonisation  and  power 
generating  scheme  would  be,  but  they  agreo  that 
the  interests  at  stake  are  so  great  that  the  question 
ought  to  bo  authoritatively  answered  once  for  all. 
But  no  answer  can  bo  accepted  which  is  not 
founded  on  the  complete  working  out  of  the 
scheme,  no  important  step  in  the  series  of  opera- 
tions being  omitted  or  slurred  over.  This  series 
of  operations  will  start  from  the  mechanical 
preparation  of  the  coal  and  its  conversion  into 
solid,  liquid  and  gaseous  products  by  carbonisa- 
tion. It  will  end  with  the  delivery  of  a  known 
weight  of  high-pressuro  steam  under  the  conditions 
most  favourable  for  power  production  by  turbo- 
generators. In  tho  proposed  scheme  of  research 
it  will  bo  seen  that  the  investigation  of  each  of 
the  steps  involved  in  the  above  enquiry  is  pro- 
vided for.  Three,  at  least,  of  these  steps  involve 
pioneering  work  on  an  industrial  scale  and  the 
work  may  occupy  a  considerable  time.  The 
Board  realise  that  it  is  possible  that  the  net  result 
of  this  particular  enquiry  may  be  to  show  that 
purely  as  a  means  of  cheapening  the  cost  of  electric 
power  the  use  of  carbonisation  methods  has  not 
much  to  commend  it,  but  that  certain  incidental 
advantages  will  justify  its  use  in  particular  cases. 

Fuel  research  station. 

The  scheme  of  research  which  has  been  outlined 
in  this  Report  can  only  bo  efficiently  carried  out 
in  a  Fuel  Research  Station  designed  and  equipped 
for  the  purpose  in  which  operations  on  an  industrial 
scale  can  be  carried  out  under  proper  working 
conditions.  A  description  is  given  of  tho  equip- 
ment which  will  be  required  for  the  research  work 
at  present  in  view. 

It  was  realised  that  the  Research  Station  should 
be  situated  in  the  neighbourhood  of  a  largo  :. 
works,  and   Dr.  Charles  Carpenter,  on   behalf  of 
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Uie  Board  of  the  South  Metropolitan  Gas  Company, 
lias  made  the  following  very  generous  offer  to 
this  Board:  (1)  To  lease  to  the  Government  at 
a  peppercorn  rent  sufficient  land  at  the  Bast 
Greenwich  Gas-Works  for  tin-  erection  of  a  Re- 
search Station,  (2)  to  prepare  drawings  and 
specifications  for  this  station  on  tines  to  be  laid 
down   by   this    Hoard,   and   to   make   contrails   for 

is  erection,  (3)  to  give  every  facility  for  the  trans- 

lOrt  of  coal  and  other  supplies  to  the  Station  and 
to  take  over  at  market  prices  the  surplus  prodw  ts, 
i;as,  tar,  liquor,  an<l  coke  resulting  from  the  opera- 
tions at  the  Station.  The  proposed  site  is  a  strip 
f  level  CTOiind  about  250  feet  wide  by  700  to  S00 
feet  lout;  situated  on  the  main  siding  which  con- 
nects the  gas-works  with  the  South-Eastern  Rail- 
wry  and  «  it  h  access  to  an  existing  road. 

The  foregoing  scheme  of  research  is  obviously 
not  intended  to  cover  the  whole  of  the  territory 
which  is  open  for  exploration  to-day.     Still  less 
■ncht  it  to  be  regarded  as  setting  any  limits  to 
exploration  of  new  (territories  in  the  future. 
The  root  idea  of  the  scheme  is  that  certain  funda- 
mental   changes    in    the   preparation   and   use   of 
fuel  which   have   been   proposed  are  of  such  far- 
reaching    importance    that    the    solution    of    the 
technical  and  economic  problems  involved  ought 
to    take    precedence   of    all   other   matters.     This 
does  not  mean  that   oilier  lines  of  research  will   be 

nored,  but  only  that  tlie  larger  issues  must  be 
pt  well  to  the  front  till  definite  solutions  of 
those  technical  and  economic  problems  can  ho 
given.  Thoueh  no  direct  reference  has  been  made 
to  the  preparation  and  use  of  fuels  from  oil  shales, 
brown  coals,  and  peat,  it  is  obvious  that  experi- 
mental enquiries  on  these  matters  will  naturally 
find  a  place  in  the  developments  of  tho  present 
scheme. 

The  Research  Station,  as  planned,  will  be  capable 
of  any  extensions  which  will  be  required  for  future 
researches.  Out  of  the  four  acres  which  it  is 
proposed  to  lease  for  the  Station,  only  one  acre 
vill  be  occupied  by  buildings  under  the  present 
scheme.  Further,  a  large  part  of  the  equipment 
of  these  buildings  will  be  of  a  permanent  character 
and  will  serve  all  the  general  purposes  of  a  Re- 
search St-ation.  Future  extensions  will,  therefore, 
not  repeat  this  permanent  equipment  but  will  be 
based  upon  it. 


COMMONWEALTH  ADVISORY  COUNCIL  OF 
SCIENCE  AND   INDUSTRY. 

The  Executive  Committee  of  the  Australian 
Advisory  Council  of  Science  and  Industry  has 
issrued  a  report  of  its  work  covering  the  period 
from  the  date  of  appointment  (Apr.  14,  1016  to 
June  30,  1017). 

In  the  introductory  part  the  constitution  of  the 
Committee  and  the  policy  and  nature  of  its  work 
are  outlined,  and  a  list  of  the  Special  Committees 
appointed  is  given. 

Agricultural  unit  pastoral    industries. 

Attention  has  been  given  to  numerous  questions 
concerning  the  control  and  eradication  of  pests 
and  diseases  of  slock  and  crops  and  to  the  culth  i- 
tion  of  new  or  improved  crops.  In  connection 
with  ilax  cultivation,  mention  is  made  of  a  new 
process  of  chemical  retting  in  which  an  extract  of 
linseed  is  used.  The  subject  of  cotton  cultivation 
is    considered    at     some    length.      .Mention    is    also 

ile    of    the    desirability    of    a    systematic    soil 
survey  of  the  Commonwealth. 

Forest  and  vegetable  product*. 
Wood-pulp.     As    far    as    the    Committee    have 
l»en  able  4o  ascertain,   the  only   plant    erected   in 
Australia    for    the    manufacture    of   wood-pulp    is 


that  belonging  to  the  Queensland  Pine  Co.,  Ltd., 
at  Yarraman  Creek.  At  this  mill  hoop  pine 
(Aruacaria  cunninghami)  and  bunya  hunya  (A. 
Iiidicitli)  were  treated  by  the  sulphate  process,  and 
a  good  type  of  wood-pulp  prepared,  which  obtained 
a  ready  sale.  The  mill  had  to  close  down  in  191fi 
owing  to  lack  of  water,  and  has  not  been  re- 
opened. The  company  state  that  some  form  of 
assistance  to  (he  enterprise  by  the  Federal  Govern- 
ment would  be  necessary  to  induce  them  to  re- 
start operations.  Some  years  ago  the  Australian 
Paper  Mills  Co.  prepared  some  excellent  wood- 
pulp,  utilising  the  filamentary  waste  of  the 
mountain-ash  (Eucalyptus  regnans).  The  Queens- 
land Pine  Co.  experimented  with  ironbark. 
spotted-gum,  crowfoot,  and  yellow-wood,  and 
found  them  unsuitable. 

Destructive  distillation.  Messrs.  Cuming.  Smith, 
and  Co.'s  works  at  Yarra  Junction.  Victoria,  and 
Mr.  J.  V.  Vale's  works  at  Wyee,  New  South 
Wales,  are  at  present  the  only  works  in  Australia 
distilling  timber,  as  far  as  the  Committee  can 
ascertain.  The  former  firm's  works  have  been  in 
operation  for  a  number  of  years,  during  which 
Guy  have  distilled  all  available  eucalyptus  timbers. 
and  they  report  that  the  yield  from  "all  (he  sp 
is  very  similar.  There  are,  however,  certain 
difficulties  in  treating  eucalypte  which  are  not 
present  in  the  case  of  European  and  American 
hardwoods,  and  a  serious  obstacle  to  the  develop- 
ment of  the  industry  is  the  lack  of  markets  in 
Australia  for  many  of  the  chemical  products  of 
distillation  and  the  comparatively  small  demand 
for  charcoal.  Mr.  Vale's  works  have  only  recently 
commenced  operations,  and  have  at  present  dealt 
with  swamp  oak  [Casuarina  glauca).  the  viold 
from  which  is  satisfactory.  The  New  South  Wales 
Forestry  Commission  has  arranged  with  Mr.  Vale 
to  have  tests  made  on  1-ton  samples  of  about 
30  other  timbers.  In  the  so-called  myrtle  (Faguts 
cunninghami)  of  Tasmania  and  Victoria.  Australia 
possesses  a  true  beech  closely  akin  to  the  beeches 
of  Europe  and  America,  whose  timber  is  one  of 
the  main  raw  materials  used  in  those  countries  in 
the  distillation  industry. 

Sources  of  tannin.  The  supply  of  tan-bark  for 
use  in  Australian  tanneries  has  for  many  years 
past  been  obtained  mainly  from  two  species  of 
wattle — the  golden  wattle  (Acacia  pyenantha)  of 
South  Australia,  and  the  black  or  green  wattle 
(A.  decurrens)  and  its  varieties.  As  a  result  of  the 
gradual  destruction  of  wattle-trees  the  Australian 
supply  has  become  inadequate,  and  has  been 
largely  supplemented  by  wattle-bark  imported 
from  Natal,  where  plantations  have  been  formed 
by  the  utilisation  of  Australian  seed.  Owing  to 
the  cheap  labour  available  in  South  Africa,  and. 
the  fact  that  the  wood  from  the  wattles  is  in 
demand  for  firewood  in  that  country,  where 
timber  is  scarce,  there  seems  little  change  of 
Australia  being  able  to  compete  with  Natal  in  the 
production  of  wattle-bark.  In  addition  to  the 
wattles,  a  valuable  tan-bark  is  yielded  by  the 
mallet  [Eucalyptus  occidentalis)  of  Western 
Australia,  but  though  the  useful  properties  of  this 
bark  were  only  discovered  in  1003,  its  exploitation 
was  so  rapid  that  only  comparatively  small 
quantities  now  remain.  Four  possible  means  have 
been  suggested  to  insure  a  local  supply  of  tannin 
for  the  future,  viz.:  (1)  Regulation  of  bark 
collecting  to  prevent  the  destruction  of  young 
trees,  and  thus  secure  the  maximum  amount  of 
bark.  (2)  Plantation  of  wattles  for  the  production 
of  bark.  Many  such  plantations  were  formed 
Borne  30  years  ago,  but  owing  to  the  slow  ijrowth 
of  the  trees  and  the  great  danger  from  bush-fire*! 
wattle-plantations  are  not  successful  in  Australia. 
(It)  Discovery  of  new  source-  of  tannin.  Harks  of 
about  150  species  of  Australian  trees  have 
analysed  as  to  their  tannin  content,  and  fifteen 
have  been  found  to  average  over  20%  of  tannin 
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Of  these,  nine  are  wattles,  but,  except  for  the 
two  species  already  mentioned,  they  are  not  very 
abundant  trees,  though  some  of  them  are  utilised 
locally  to  some  extent.  Two  are  cypress-pines, 
and  one  of  these  (CaUitris  calcarata)  is  a  plentiful 
tree  in  Eastern  Australia,  and  is  utilised  to  some 
extent.  Three  are  mangroves,  but  the  bark  from 
these  trees  has  hitherto"  not  been  utilised  to  any 
extent  in  Australia,  owing  to  the  fact  that  man- 
grove-bark contains  a  dye  which  gives  a  red. 
colour  to  the  leather.  The  Executive  has  appointed 
a  Special  Committee  to  consider  the  best  means 
of  utilising  the  bark  and  possible  methods  for 
decolorising  the  tan-liquors  obtained  from  it. 
The  remaining  species  is  the  mallet,  already 
referred  to.  In  addition,  the  kino  (gum)  produced 
by  the  redgum  of  Western  Australia  (Exwahjptus 
ealopJiyIJa)  contains  a  high  percentage  of  tannin, 
which  is  also  present  in  the  kino -saturated  portions 
of  the  bark.  As  in  the  case  of  the  mangrove,  a 
dye  is  also  present  which  stains  the  leather  a  red 
colour,  and  largely  prevents  the  use  of  this  bark 
for  tanning  purposes.  The  redgum  is  a  very 
abundant  tree  in  Western  Australia,  and  the 
Executive  has  appointed  a  Special  Committee  to 
investigate  the  whole  question.  (4)  Manufacture 
of  tannin  extracts.  This  is  perhaps  the  most 
promising  solution  of  the  shortage  of  tanning 
materials,  as  it  allows  of  the  utilisation  of  leaves, 
twigs,  etc..  as  well  as  of  barks  containing  too 
little  tannin  to  be  used  directly.  It  would  be  a 
means  of  avoiding  the  great  amount  of  waste 
involved  in  the  present  methods  of  collecting 
wattle-bark,  in  which  the  tree  is  cut  down  and  the 
bark  stripped  from  the  trunk  whilst  the  smaller 
branches  and  twigs  are  not  utilised.  Extracts 
have  been  prepared  from  wattle-twigs,  etc.,  by 
several  Australian  firms,  but  one  of  the  difticulties 
is  that  gums  and  dyes  are  also  extracted  in  the 
rprocess,  and  the  extracts  have  to  be  decolorised, 
whilst  the  presence  of  the  gums  is  detrimental. 
Before,  the  war  large  quantities  of  Australian 
barks,  including  those  of  wattle,  mallet,  and 
mangrove,  were  utilised  in  Germany  for  the 
production  of  extracts,  and  these  German  extracts 
were  imported  into  Australia.  .Chemical  research 
lin  Germany  had  solved  the  problems  of  decolorisa- 
fion  and  of  the  removal  of  undesirable  gummy 
| matter,  and  these  problems  should  be  investigated 
n  Australia. 

'    Otlier  vegetable   extracts. — The    Executive   Com- 
nittee   has  received   numerous  suggestions  as  to 
K>ssible methods  of  utilising  several  native  Austral- 
ian vegetable    substances.     A    number    of    corre- 
spondents have  prepared  dyes  of  brown  and  khaki 
inades  from  mangrove  bark,  and  similar  dyes  have 
>een  prepared  from  the  resin  of  the  grass-tree  and 
rom  eucalyptus  barks,  and  the  investigation  of 
lative  plants,  wfth  a  view  to  their  utilisation  as 
'ources  of  dyes,  is  being  carried  on  at  the  Techno - 
3gioal    Museum,    Sydney.     The     camphor-laurel 
'Cinnamomum  camphora)  is  commonly  cultivated 
la  Queensland,  and  it  was  suggested  that  it  might 
•e  utilised   for   the   production   of   camphor.     A 
iative   Queensland   tree   known  as  the    sassafras 
'Cinnamomum    oliveri)    has   also    been   shown    to 
ontain  camphor.     A  special  committee  in  Queens- 
ind  is  making  an  investigation  of  this  question, 
i  committee  has  also  been  appointed  to  investi- 
ate     the     chemical     composition     of     grass-tree 
Xanlhorrhcea)  resins. 

Mining  and  metallurgy. 

'■  There  is  wide  scope  in  Australia  for  investiga- 
jonal  work,  with  a  view  to  developing  new  or 
Inproved  processes,  especially  for  the  treatment 
:f  low-grade  ores,  and  determining  the  properties 
f  various  alloys.  One  of  the  matters  origin  lly 
lggested  to  the  Committee  as  requiring  immediate 
'msideral  ion  was  the  question  of  the  best  means 
!  extraction  of  zinc  from  its  ores,  with  special 


reference  to  the  electrolytic  proceas.  Since  the 
Committee  was  formed,  however,  the  Amalgam- 
ated Zinc  Co.  have  taken  up  the  problem  of  the 
electrolytic  extraction  of  zinc,  and  as  a  result, 
the  Electrolytic  Zinc  Co.  has  been  formed  and  has 
made  arrangements  for  carrying  it  out  on  a  large 
scale. 

Anothrr  matter  suggested  for  earl>  consideration 
I  was  the  production  of  ferro-alloys  for  high-speed 
I  steel.  Eesearch  on  this  problem  had  already  been 
!  begun  by  Messrs.  A.  J.  Biggin  and  E.  B.  Brown 
|  at  Melbourne  University,  under  the  auspices  of 
'  the  Federal  Munitions  Committee,  and  a  request 
i  was  received  from  that  body  that  further  financial 
!  assistance  for  this  work  might  be  given  by  (he 
I  Advisory  Council.  This  was  granted,  and  the 
j  work  has  since  proceeded  as  ares  ^ar'ii  by  a  Special 
|  Committee  of  the  Advisory  Council.  Up  to  tin 
|  present  the  work  has  been  confined  to  iuvestitctiomi 
of  the  manufacture  of  ferro-chrome  and  ferro- 
tungsten.  The  experiments  on  the  manufacture 
of  ferro-chrome  prove  that  there  is  no  difficulty 
in  manufacturing  this  alloy  at  a  reasonable  cost, 
providing  a  sufficiently  cheap  source  of  electric 
supply  is  available.  Ferro-tungsten  has  pre- 
sented more  difficulties,  and  the  Committee  is  not 
yet  able  to  give  final  conclusions  as  to  the  best 
method  to  adopt  in  its  manufacture.  A  very  pure 
alloy  has  been  made  by  the  reduction  of  wolfram 
ore  with  carbon  in  the  electric  furnace,  but  the 
yield  was  very  low,  owing  to  the  fact  that  the  ore 
contains  manganese  and  that  a  prolonged  treat- 
ment was  necessary  in  order  to  volatilise  that 
impurity.  A  number  of  experiments  have  been 
made  with  charges  of  wolfram  ore  and  carbon, 
with  a  view  to  ascertaining  whether  it  would  be 
possible  to  produce  a  pure  alloy  direct  from  the 
ore  without  an  excessive  loss  of  tungsten.  The 
Committee  has  succeeded  in  reducing  the  loss  of 
tungsten  to  1%,  but  the  alloy  produced  was  very 
impure,  containing  too  much  manganese,  silicon, 
and  carbon.  Some  of  this  alloy  was  refined  by 
smelting  in  the  electric  furnace  with  haematite 
iron  ore,  lime,  and  fluorspar,  but  the  refined  metal 
was  still  too  impure  for  use.  As  the  ores  of  tung- 
sten are  liable  to  contain  impurities  which  become 
reduced  together  with  the  iron  and  tungsten  in 
the  electric  furnace,  thus  rendering  the  alloy  impure, 
it  was  thought  that  more  satisfactory  results 
would  be  obtained  bj  the  use  of  pure  tungstic  oxide 
instead  of  wolfram  ore.  A  number  of  experiments 
have  been  made  with  pure  tungstic  oxide,  and  so 
far  the  results  obtained  confirm  this  ■  opinion. 
The  pure  tungstic  oxide  was  made  by  fusing  the 
wolfram  ore  with  6odium  carbonate,  extracting 
the  sodium  tungstate  with  water,  filtering,  and 
decomposing  the  sodium  tungstate  with  hydro- 
chloric acid.  The  tungstic  oxide  thus  produced 
was  washed  till  free  from  salt,  and  dried.  A  small 
charge  of  the  tungstic  oxide  was  then  mixed  with 
carbon  and  iron,  and  the  mixture  reduced  in  the 
electric  furnace.  The  alloy  produced  was  very 
pure,  much  purer  than  that  made  by  the  direct 
reduction  of  wolfram  ore,  but  it  is  more  expensive 
to  produce,  owing  to  the  cost  of  preparing  the  pure 
tungstic  oxide. 

The  Committee  has  made  some  inquiries  on  the 
production  of  aluminium  in  Australia,  but  has 
been  unable  to  obtain  any  information  as  to  the 
amounts  of  aluminium  or  aluminium  ware  im- 
ported into  Australia.  The  best  methods  of 
utilising  alunite  for  the  extraction  of  potash  and 
alumina  have  formed  the  subject  of  the  investiga- 
tions of  a  Special  Committee  (see  p.     0i8). 

The  Committee  has  made  inquiries  as  to  the 
probability  of  finding  rock  phosphates  and  mineral 
oils  in  Australia,  and  also  in  connection  with  the 
utilisation  of  materials  of  which  large  deposits 
are  known  to  occur  in  Australia,  but  which  have  not, 
hith  rto  been  fully  utilised.  Under  this  headingmfor- 
mation  has  been  collected  in  connection  with  brown 
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coal,  iron  and  aluminium  phosphates,  alunite,  and 
flays.  The  scientific  problems  connected  with  the 
utilisation  of  these  minerals  are  mainly  chemical, 
and  the  work  on  alunite  and  phosphates  is  dealt 
with  later.  Clays  arc  dealt  with  in  connection 
with  the  pottery  industry.  Tin-  Victorian  New 
Industries  Committee  and  the  State  Government 
•  are  taking  active  stejw  to  promote  the  utilisation 
of  brown  coal. 

Chemical   industry. 

A  Special  Committee  has  been  appointed  to 
investigate  and  report  on  tie'  possibilities  of  local 

manufacture  of  chemicals  now  import'   I. 

The  Committee  confined  its  enquiries  in  tie-  fust 
instance  to  the  possibility  of  producing  locally  the 

so-called  heavy  chemicals.  In  order  to  produce 
alkalis  at  a  price  comparable  to  pre-war  Europeau 
prices,  works  would  have  to  be  established  on  a 
very  large  scale,  and  the  output  of  such  works 
would  be  equal  to  the  amount  consumed  in  \i. 
tralia.  It  is  obvious  that  if  more  than  one  company 
undertakes  the  manufacture  of  alkali  here  the 
chances  of  making  th.-  enterprise  a  Buccess  are 
considerably  reduced,  owing  to  the  very  limited 
market  in  Australia.  This  applies  not  only  to 
the  alkali  industry   but  to  many  other  chemical 

industries.    The    Committee    has    l d   informed 

that  a  large  chemical  company  is  seriously  con- 
sidering the  establishment  of  an  alkali  works  in 
Australia. 

Fertilisers.— -Australia  is  largely  dependent  on 
outside  sources  for  the  raw  material  of  artificial 
fertilisers,  and  the  Executive  Committee  have 
devoted  much  attention  to  the  consideration  of 
possible  local  sources  of  phosphates,  potash,  and 
nitrogenous  fertilisers  with  a  view  to  reducing  this 
dependence  of  our  agriculture  on  foreign  countries. 
Of  most  pressing  importance  is  tin-  need  for 
developing  local  sources  of  potash.  The  sources 
of  potash  which  have  been  suggested  are — (a) 
alunite  ;  (&)  kelp  ;  (c)  suint  ;  (rf)  molasses  ; 
(e)  wood-ashes  ;  (/)  ground  igneous  rocks  ;  (g) 
saline  deposits. 

There  is  a  very  large  deposit  of  alunite  at 
Hullahdolah,  in  New  South  Wales,  and  smaller 
though  purer  deposits  in  South  Australia.  A 
Special  Committee  was  appointed  to  consider  the 
best  means  of  utilising  alunite,  of  which  tho 
Australian  deposits  are  the  most  extensive  in  the 
world,  specially  with  a  view  to  ascertaining  the 
best  treatment  for  the  extraction  of  the  potash. 
It  was  found  that  a  comparatively  simple  pro- 
cess, i.e.,  that  of  heating  alunite  to  bright  redness 
for  a  short  period,  is  the  most  satisfactory  method 
of  treating  the  mineral.  A  furnace  of  the  rever- 
beratory  type  is  required.  The  calcined  material 
contains  nearly  30%  of  potassium  sulphate  and 
about  60  %  of  alumina,  and  may  be  employed  as 
a  potash  fertiliser  without  further  treatment.  In 
this  caso,  however,  no  use  would  be  mado  of  the 
alumina.  By  treatment  of  the  calcined  material 
with  hot  water,  the  potassium  sulphate  is  separated 
from  the  alumina.  No  serious  technical  difficulties 
stand  in  the  way  of  producing  potassium  sulphate 
and  alumina  from  Australian  alunite,  and  tho 
Committeo  is  of  opinion  that  the  manufacture  of 
potassium  sulphate  could  be  carried  on  with  profit 
if  done  on  a  sufficiently  large  scale  by  means  of 
modern  appliances,  always  provided  that  a  local 
market  for  the  output  of  tho  plant  could  be  ob- 
tained. 

A  small  plant  for  treating  kelp  has  been  estab- 
lished in  Tasmania,  and  is  producing  potassium 
chloride.  If  the  whole  Australian  wool  clip  were 
BCOured  in  Australia  and  the  potash  extracted, 
this  would  proi.al.lv  sultlce  for  loeal  needs.  The 
recovery  of  potash  in  wool-scouring  is  considered 
in  connection  with  the  production  of  lanoline 
(see  below).    The  recovery  of  potash  from  molasses 


his  been  considered  by  a  sub-committee  of  tho 
Queensland  State  Committee.  They  had  before 
them  details  of  a  method  foi  absorbing  the  molasses 
in  megass,  producing  charcoal  and  gas  therefrom, 
and  then  burning  the  charcoal  to  an  ash  from  which 
the  potash  could  lie  recovered.  They  reported 
that  all  methods  hitherto  tried  for  recovery  of 
potash  from  molasses  have  led  to  only  small  pro- 
portions being  finally  recovered,  aiid  that  the 
prospect  of  burning  to  ash  with  megass  did  not 
appear  at  all  promising,  even  in  war-time.    Tho 

extraction  of  pot-ash  from  the  wood  ashes  of  suw- 
mills  and  of  eucalyptus  distillation  plant  has  boon 
suggested,  but  the  amount  of  potash  is  probal.lv 
too  small  to  render  this  a  commercially  profitable 
source.  Experiments  are  being  conducted  as  to 
1 1..-  feasibility  of  extracting  the  potash  from  tbe 
ash  left  when  pri.kly  pear  is  burnt.  The  utilisa- 
tion of  ground  igneous  rocks  as  potash  fertiuserl 
has  often  been  discussed.  The  Committeo  con- 
siders that  leucite-bearing  rocks  are  unlikely  to  ba 
abl    to  compete ■  with  alunite  as  a  source  of  potaal 

The  most  satisfactory  solution  of  tho  potash 
difficulty  would  be  the  discovery  of  a  saline  deposit 
in  Australia  rich  in  potash  salts.  It  seems  not 
improbable  that  such  a  deposit  might  exist  in  some 
of  the  lake-basins  of  Central  Australia. 

The  possibility  of  increasing  tho  local  supply  of 
phosphatic  fertilisers  depends  on  either  (a)  the 
discovery  locally  of  rock  phosphates  suitable  for 
the  manufacture  of  superphosphates,  or  (6)  tho 
discovery  of  means  whereby  the  phosphates  of  Iron 
and  aluminium,  of  which  there  are  considerable 
deposits  In  Australia,  can  bo  mado  available  as 
sources  of  phosphorus  to  crops.  The  known 
deposits  of  calcium  phosphate  on  the  mainland  an 
small.  Experiments  as  to  the  fertiliser  value  of 
iron  and  aluminium  phosphates  under  different 
conditions  are  in  progress  in  Victoria  and  Western 
Australia. 

The  question  of  the  production  of  nitrates  from 
atmospheric  nitrog  n  has  also  been  considered,  and 
it  seems  possible  that  ultimately  the  Tasmanian 
hydro-electric  scheme  may  bo  utilised  for  this 
purpose.  The  Committee  have  come  to  tho  con- 
clusion that,  as  there  is  no  immediate  prospect  of 
Australia  being  cut  oft'  from  the  supply  of  Chili 
saltpetre,  the  matter  should  be  left  until  the  con- 
clusion of  the  war. 

Other  chemicals. — The  production  of  a  numt+r 
of  other  chemicals  in  Australia  has  been  considered 
by  the  Executive  and  the  Chemical  Oommitb". 
Amongst  these  may  bo  mentioned  lanoline,  cream 
of  tartar,  copper  sulphate,  casein,  pepsin,  renn«t, 
and  other  by-products  of  the  meat  industry,  starch, 
glucose,  and  industrial  alcohol.  Tho  latter  is 
dealt  with  in  connection  with  alcohol  engines  in 
tho  section  on  Engineering  (sec  page  1080). 

In  Australia  there  Is  as  yet  no  recovery  of 
lanoline  and  the  oth'T  valuable  by-products  of 
wool  scouring.  Hitherto  only  a  very  small  pro- 
portion of  the  wool  exported  fiom  Australia  has 
been  scoured  boforo  shipment,  but  it  is  thought 
that  in  tho  future  a  much  greater  proportion  will 
bo  treated  here.  The  Committee  nas,  therefore, 
taken  steps  to  bring  together  possiblo  users  and 
producers  of  lanoline. 

During  tho  year  1014-15  tho  value  of  the  cr<vaw 
of  tartar  and  tartaric  acid  imported  into  An 
was  over  a  quarter  million  sterling.     Only  a 
small  proportion  of  the  crude  cream  of  tartar  H 
recovered  in  the  wine-producing  States  of    * 
tralia.     Tho    estimated    production    of    cream   of 
tartar  in  Australia,  if  recover)  d,  would  not  oqOi  I 
the    amount    imported,    but     co-ordinating 
mittees  have  been  appointed  in  each  of  the  wine 
producing  States  t..i   the  purpose  ol  invest i 
the   matter. 

Copper  sulphate  Ls  now  being  produced  oil  a 
considerable    soali      in    Australia,    and    extol 
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establishments  for  the  manufacture  of  electrolytic 
xinc  and  calcium  carbide  respectively  are  under 
construction  in  Tasmania.  The  production  of 
white  lead  in  Australia  is  not  equal  to  the  demand, 
but  a  factory  capable  of  producing  5000  tons  of 
white  lead  per  annum  will  bo  in  operation  before 
the  end  of  this  year. 

The  question  of  the  production  of  casein  was 
investigated,  and  the  evidence  obtained  showed 
that  the  small  local  demand  was  already  met. 
In  normal  conditions  the  largest  gross  return  is 
obtained  from  milk  by  using  it  for  the  manufacture 
of  cheese,  the  smallest  by  producing  butter  and 
casein.  Under  these  circumstances  the  manu- 
facture of  casein,  beyond  that  required  to  satisfy 
local  demands,  is  not  likely  to  be  undertaken 
permanently  in  Australia,  tnough  under  present 
war  conditions  it  would  probably  be  more  pro- 
fitable than  cheese-making. 

At  least  one  Arm  has  undertaken  the  manu- 
facture of  rennet  on  a  commercial  scale,  and  a 
factory  for  the  production  of  starch  and  glucoso 
from  maize  has  recently  been  established  in 
Victoria. 

Other  secondary  industries. 

Leather  and  tanning. — The  leather  industry  is 
one  of  the  most  important  secondary  industries 
in  Australia,  yet  it  seems  probable  that  it  will 
become  even  mow  important  when  tanning  is 
placed  on  a  more  scientific  basis.  The  Executive 
has  appointed  a  .Special  Committee  to  investigate 
processes  of  extraction  of  tannin  from  wattle-bark 
with  a  view  to  the  determination  of  a  standard 
and  scientific  method  of  procedure  under  practical 
conditions  (see  also  p.  1076). 

Food  supply. — A  Special  Committee  appointed 
to  examine  problems  connected  with  the  sterilisa- 
tion of  milk,  found  that  certain  thermophilic 
spore-bearing  organisms  not  only  survived,  but 
multiplied  at  a  temperature  of  50° — 55°  C.  The 
changes  they  produced  in  the  milk  were  slight 
and  progressed  slowly,  but  the  presence  of  a 
number  of  organisms  was  revealed  on  culture.  In 
another  experiment  an  alternating  current  was 
passed  through  agar  jelly  seeded  with  coliform 
organisms  ;  no  evidence  of  sterilisation  due  to 
electrolysis  was  apparent,  the  growth  of  the 
organisms  being  apparently  as  abundant  in  the 
immediate  proximity  of  the  electrodes  as  at  a 
distance  from  them. 

Another  Special  Committee  has  studied  the 
STOwth  in  a  malt  wort  of  yeast  leading  to  rapid 
ripening  of  dough.  The  doughs  have  been  pre- 
pared with  270  lb.  flour,  including  the  weight  of 
flour  used  on  the  table,  and  lfiO  lb.  water.  The 
average  yield  of  bread  has  boon  175  loaves,  weigh- 
ing, approximately,  3551b.  The  doughs  have 
usually  stood  six  hours  in  the  trough,  at  a  tem- 
perature of  83°  F.  For  some  time  doughs  standing 
five  hours  in  the  trough  were  used.  The  quantity 
of  yeast  has  been  determined  by  counting  the 
number  of  yeast  cells  in  a  given  amount  of  wort. 
'Che  weight  of  yeast  obtained  from  a  wort  con- 
taining a  given  number  of  yeast  cells  has  been 
ascertained.  The  weight  of  yeast  used  in  the 
doughs  has  varied  from  2  J  to  5  oz.  The  acidity  of 
the  worts  has  been  usually  less  than  10  c.c.  Jv/10 
acid  in  100  c.c  wort,  when  estimated  by  titration 
with  methyl  orange  as  indicator.  In  the  prepara- 
tion of  yeast  it  has  been  found  that  the  tem- 
perature of  the  wort  during  the  growth  of  the  yeast 
should  be  less  than  the  temperature  at  which  the 
dough  stands.  Abundant  oxygenation  favours 
the  development  of  yeast  fermenting  rapidly. 
The  presence  of  flour  in  the  wort  prevents  any 
'check  to  fermentation  when  the  yeast  is  mixed  in 
the  dough.  The  worts  liave  contained  about  15% 
-iolid  matter,  of  which  one  half  consists  of  reducing 
-ugars.  In  the  bake-house,  the  wort  is  made 
ivilb.   a   decoction   of    hops,    to   which   flour   and 


ground  malt  are  added.  This  mixturo  stands  at 
155°  P.,  until  the  whole  of  the  starch  disappears. 
The  mash  is  strained  from  the  liquor.  The  wort 
is  boiled  and  cooled  rapidly.  It  is  placed  in  a  large 
flat  enamel  pan,  which  has  been  sterilised  by  boiling 
water  in  it  for  some  time.  The  wort  is  beaten 
with  a  whisk  to  aerate  the  liquid,  and  is  inoculated 
by  the  addition  of  a  considerable  amount  of  stock 
from  the  previous  brew.  The  yeast  grows  for  1(3 
hours.  The  multiplication  of  yeast  cells  in  this 
time  is  about  ten  times,  but  varies  greatly. 

Pottery. — Australia  possesses  an  abundance  of 
clay  and  kaolin  suitable  for  the  manufacture  of 
bricks,  tiles,  stoneware,  and  various  grades  of 
porcelain  ware,  but  deposits  of  "  ball  "  clay — 
the  white  burning,  highly  plastic  clay — are  rare. 
A  certain  proportion  of  "  ball  "  clay  is  required 
in  porcelain  work,  and  it  has  been  found  necessary 
to  import  this  from  England.  In  the  manu- 
facture of  certain  grades  of  stoneware  Australian 
potteries  are  not  behind  other  countries,  and 
stoneware  pipes  havo  been  exported  in  largo 
quantities  to  eastern  countries,  notably  the 
Philippines.  In  regard  to  the  better  grades  of  clay 
products  the  industries  are  in  a  very  backward 
state,  due  chiefly  to  the  need  of  trained  technolo- 
gists. The  Committee  is  strongly  of  opinion  that 
active  measures  should  be  taken  to  collect  and 
co-ordinate  the  data,  on  clays  published  by  the 
various  State  Geological  Departments,  to  encourage 
the  establishment  of  schools  of  pottery,  to  assist 
competent  research  chemists  and  physicists  in 
carrying  on  ceramic  investigations,  and  to  induce 
manufacturers  to  produce  the  higher  grades  of 
porcelain  ware,  including  domestic  porcelain. 

The  Executive  are  also  endeavouring  to  arrange 
for  investigations  on  enamels,  glazes,  and  pottery 
colours. 

Poper-mahincj. — Australia  is  at  present  almost 
entirely  dependent  on  the  outsido  world  for  its 
supplies  of  paper-making  materials.  The  question 
of  the  local  production  of  wood-pulp  has  been 
discussed  above,  but,  in  addition,  the  Committee 
have  considered  the  possibility  of  utilising  wheat- 
straw,  marram-grass,  and  lalang  or  blady-grass. 
Preliminary  tests  of  a  number  of  materials  have 
given  promising  results,  but  the  main  difficulty 
would  probably  be  to  obtain  a  sufficient  supply 
of  any  except  wheat-straw,  to  enable  them  to  be 
successfully  utilised  on  a  commercial  scale.  Weeds 
such  as  prickly -pear,  St.  John's-wort,  bracken-fern, 
and  lantana,  of  which  large  quantities  are  available, 
do  not  appear  ver>T  promising  as  sources  of  paper- 
pulp.  Blady-grass  and  various  weeds  are  being 
utilised  for  paper-making  by  a  company  which  lias 
recently  started  operations  at  Cairns,  Queensland. 

Textiles.  Steps  have  been  taken  by  the  Execu- 
tive to  assist  the  growing  of  cotton  and  flax.  A 
fibrous  material  of  which  a.  large  supply  is  avail- 
able locally,  but  for  which  the  best  treatment 
and  usages  do  not  appear  to  have  been  yet  dis- 
covered, is  the  marine-fibre  derived  from  Posidonia 
auMralis.  The  fibre  has  almost  no  elasticity,  bo 
that  material  made  from  it  will  not  stretch,  and 
it  is  unique  amongst  vegetable  fibres  in  the 
readiness  with  which  it  can  be  dyed.  Owing  to 
its  non-conducting  and  dyeing  properties,  it  is 
suitable  for  mixing  with  wools  for  the  production 
of  low-grade  materials.  It  is  also  extremely 
resistant  to  rot,  and  not  affected  by  damp  or  heat. 
This  property  may  lead  to  its  utilisation  in  place 
of  jute  for  bags.  As  a  source  of  cellulose  in  the 
manufacture  of  cordite,  posidonia  fibre  is  unlikely 
ever  to  compete  with  cotton,  at  any  rate  for 
military  purposes.  As  a  matej-iiil  fur  paper- 
makiii'i.  posidonia  is  fairly  promising,  but  it  seems 
unlikely  that  it  will  be  able  to  compete  with  othei 
materials  for  this  purpose,  i>s  it  could  not  be 
raised,  washed,  and  delivered  at  a  (heap  enough 
rate.  Boding  the  fibre  with  caustic  soda  produi  •  J 
little   effect   upon   it,    but   it   responds   readily  to 
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treatment  with  chlorine,  and  this  might  be  effected 
while  it  is  still  damp  with  sea-water,  by  sub- 
mitting it  to  electrolysis. 

Engineering.  The  question  of  manufacturing 
compressed  gas  cylinders  in  Australia  is  under 
consideration,  and  a  Committee  has  been  appointed 
to  examine  the  design  and  manufacture  of  internal 
combustion  engines  using  alcohol  as  fuel. 

The  Committee  is  of  the  opinion  that  the 
sirpply  of  alcohol  is  likely  to  prove  a  much  more 
difficult  problem  than  the  question  of  the  design 
of  the  engines  for  its  use.  The  most  economical 
source  at  the  present  time  for  the  production 
of  alcohol  is  sugar  molasses ;  but  even  if 
the  whole  available  supply  of  molasses  in 
Australia  were  used  for  the  purpose  in  view,  it 
would  be  sufficient  for  the  production  of  only 
about  four  million  gallons  of  alcohol  per  annum, 
whereas  the  annual  importations  of  petrol  are 
in  the  neighbourhood  of  17  million  gallons. 
The  total  average  annual  quantity  of  molasses 
available  in  Australia  for  distillation  is  about 
50,000  tons,  of  which  about  12,500  tons  is  now 
used  lor  that  purpose.  The  remaining  37,500 
tons  is  largely  wasted.  The  present  price  of 
alcohol  produced  from  molasses  is  about  Is.  Od. 
per  gallon  ex -store  in  Melbourne. 

It  appears  unlikely  that  any  considerable 
quantity  of  alcohol  can  be  manufactured  in 
Australia  from  either  raw  or  waste  materials 
not  at  present  utilised.  The  most  important 
of  these  materials  are  waste  timber,  grass-tree, 
prickly  pear,  waste  fruit,  and  straw.  The  pro- 
duction of  alcohol  from  cellulose,  such  as  waste 
timber  or  straw,  is  costly,  and  the  prospects  of 
producing  alcohol  from  these  sources  on  a  profit- 
able basis  do  not  appear  encouraging.  The  whole 
question  is,  however,  receiving  consideration. 

If  the  required  supply  of  alcohol  cannot  be 
produced  from  raw  or  waste  materials  not  at 
present  utilised,  it  will  be  necessary  to  grow 
special  materials  for  the  purpose.  The  most 
promising  sources  in  this  respect  appear  to  be 
maize,  wheat,  barley,  potatoes,  and  beet.  The 
Committee  has  obtained  infoimation  on  these 
matters  from  various  distillers  and  other  persons, 
and  is  making  further  enquiries. 

The  following  figures  have  beeu  collected  from 
various  sources,  and  represent  the  approximate 
yield  of  alcohol  under  practical  conditions  from 
various  substances  : — • 


Material. 

Imperial  gallons  of 

alcchol   (95%)   per 

ton  (22401b.). 

Maize    

80—83 
65—70 

Wheat 

16—24 

Beet 

1]  plea   ■•  'i  peon  

12 
20 

Sawdus*  (soft  woods)    

05—70 

It  has  been  t  imposed  that  alcohol  should  be  use,  1 
as  a  fuel  in  admixture  with  other  materials,  Buch 
as  benzene,  ether,  or  acetylene.  The  Committee 
consider,  however,  that  it  is  desirable  to  aim 
primarily  at  the  adoption  of  stationary  engines 
using  alcohol  alone,  in  view  of  the  higher  thermo- 
dynamic efficiency  of  that  substance  as  a  fuel. 
Concurrently  with  the  development  of  such  an 
engine,  the  Committee  propose  to  take  steps 
with  a  view  to  bringing  alcohol,  either  as  an 
admixture  or  alone,  into  general  use  for  motor- 


car work.  The  Committee  are,  accordingly, 
making  enquiries  with  a  view  to  the  production  in 
Australia  of  suitable  materials  to  be  used  as  an 
admixture  with  alcohol,  and  as  to  the  efficiency 
of  the  various  admixtures. 

The  denaturants  at  present  necessary  for 
industrial  methylated  spirit.s.  under  the  Excise 
Act  and  Regulations,  are  as  follows,  viz.  : — 2%  of 
wood  naphtha,  J  %  eaeh  of  pyridine  and  miner;' 1 
benzine.  The  cost  of  these  denaturants  is  I-7I 
pence  per  gallon  of  alcohol.  In  order  that  power 
alcohol  may  be  available  at  as  low  a  price  as 
practicable,  it  is  desirable  that  an  alteration 
should  be  made  in  the  existing  regulations  as  to 
denaturation.  The  Committee  are  in  lommunica- 
tion  with  the  Comptroller-General  of  the  Depart- 
ment of  Trade  and  Customs  on  the  matter,  and 
have  asked  if  the  addition  of  1  %  of  pyridine 
only  would  be  satisfactory.  This  would  reduce 
the  cost  of  denaturants  to  0-0  penn>  per  gallon 
of  alcohol.  The  suggestion  was  not  acceptable 
to  the  Customs  authorities,  who  have,  however, 
granted  permission  for  the  Committee  to  obtain 
a  supply  of  a  quarter-cask  (32  J  gallons)  of  spirit 
for  experimental  purposes  denatured  in  the 
manner  suggested. 

The  Committee  are  making  enquiries,  and  are 
collecting  data  with  a  view  of  determining  upon 
a  cheap  and  efficient  denaturant  which  can  he 
produced  in  Australia.  In  this  matter,  par- 
ticularly it  is  proposed  to  co-operate  with  tli<- 
Imperial  Motor  Transport  Council,  London,  with 
a  view  to  obtaining  a  denaturant  which  will  be 
generally  acceptable  throughout  the  Empire 

Standardisation. 

General.- — The  Committee  consider  that  it.  i»  of 
importance  that  arrangements  be  made  for  the 
following  standardising  work  to  be  carried  out, 
viz.  : — («)  The  standardisation  of  scientific  appar- 
atus and  instruments.  (6)  The  testing  of  elect ri< 
lamps,  apparatus,  aud  machinery,  (c)  The  testing 
of  instruments  of  precision  used  in  industry. 
(d)  The  physical  testing  and  standai disation  of 
materials  used  in  industry  and  by  the  Common- 
wealth Government. 

A  beginning  in  this  direction  has  been  made 
in  respect  of  standardisation  of  analytical  methods 
in  the  chemical  industries,  and  the  appraisement 
of  alcohol  in  spirituous  liquors.  During  the  past, 
two  years  the  Society  of  Chemical  Industry  of 
Victoria  has.  in  cooperation  with  various  scientific. 
industrial,  and  commercial  interests,  foimulated 
the  details  of  a  scheme  for  a  series  of  investigations 
with  a  view  to  determining  standardised  methods 
of  analysis  for  use  in  the  chemical  industries. 
The  S'  ope  of  the  work  planned  may  be  summarised 
as  follows,  viz.  : — (a)  To  review  the  best  methods 
of  analysis  of  materials.  (6)  To  compare  It;. 
standard  methods  of  other  countries,  (c)  'J'" 
study  the  results  of  investigations  made  with  those 
methods  by  various  workers,  (rf)  To  conduct 
comparative  tests  on  proposed  methods.  («)  To 
recommend  methods  for  general  adoption.  (/)  To 
keep  in  touch  with  all  current  work  on  analytical 
methods,  and  to  report  on  new  methods,  and  on 
old  methods  in  the  light  of  new  research.  The  n  od 
is  to  be  carried  out  gratuitously  by  members  of  the 
society. 

The  appraisement  of  alcohol  in  spirituous  liquors. — 
Under  the  existing  system  alcoholic  liquors  ate 
valued  in  terms  of  "  I 'roof  spirit  "  (spirit  of  spet  t& 
gravity  0-9198  at  <50°1<\).  Proposals  hav, 
made  that  such  liquors  should  be  valued  in  term* 
of  percentage  of  alcohol,  and  a  numoiandum  hai- 
been  forwarded  to  the  Re<  onst ruction  Comniitl" 
with  a  suggestion  that  it  should  be  referred  to 
Lord  Balfour  of  Burleigh's  Committee  on  Trade 
Policy  after  the  War. 
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In  connection  with  the  efforts  that  are  being 
made  in  the  United  States  to  secure  an  adequate 
supply  of  nitric  arid  and  nitrates,  Dr.  C.  L.  Par- 
sons, as  a  result  of  enquiries  and  visits  to  plants 
in  Italy,  France,  England,  Norway,  and  Sweeden, 
has  prepared  a  report  on  the  different  processes 
in  use.  His  conclusions  are  based  on  an  esti- 
mate of  the  U.S.  Government's  maximum  re- 
quirements of  nitric  acid  for  munitions  purposes, 
.viz..  20.000  tons  in  peace  time  and  18<',oo0  tons  in 
"time  of  war.  1  )r.  Parsons  says:  With  these 
quantities  a,s  a  maximum,  and  a  sufficient  supply 
of  sodium  nitrate  in  storage  to  meet  the  require- 
ments of  the  Government  for  a  period  of  six 
months  to  one  year,  no  serious  emergency  problem 
confronts  the  Government.  The  increase  in  the 
output  of  ammonia  from  by-product  coin?  since 
1915,  if  oxidised  to  nitric  acid,  is  alone  more  than 
sufficient  to  m^et  this  requirement.  The  oxida- 
tion of  ammonia,  including  that  produced  from 
the  destructive  distillation  of  coal,  presents  no 
serious  difficulties,  and  the  necessary  plants 
using  the  emergency  procedure  adopted  in 
Germany  could  in  case  of  need  be  quickly  installed 
to  meet  the  Government  requirements.  Such 
installation  would  involve  much  cruder  procedure, 
such  as  lower  efficiency  of  oxidation  and  absorp- 
tion of  the  nitrous  oxides  in  soda  lye,  than  would 
be  adopted  after  careful  experimentation  and 
experience  in  the  operation  of  the  most  efficient 
plants,  but  it  would  nevertheless  furnish  the 
country  with  the  nitric  acid  required. 

In  my  opinion,  the  following  methods  include 
the  only  ones  which  need  to  be  considered  in  the 
final  choice  of  the  procedure  to  be  employed  by 
the  Government  in  providing  a  source  of  nitrate 
supply. 

Arc  process. 

The  arc  process  is  now  installed  in  Southern 
Norway,  employing  250,000  kilowatts  of  electri- 
city developed  from  the  cheapest  large  installation 
of  hydro-electric  power  in  the  world.  This  is  the 
only  large  install  i  tion  of  the  arc  process,  but 
small  installations  of  an  experimental  nature 
have  been  made  in  other  countries.  The  method 
is  one  of  the  most  inefficient  known  as  regards 
production  in  relation  to  power  consumed.  Never- 
theleas.  on  account  of  the  very  cheap  horse-power 
available  in  Norway,  nitric  acid  can  there  be 
produced  by  the  arc  process  at  a  cost  less  than  by 
any  other  commercial  process.  Incidental  to  the 
production  of  nitric  acid,  a  large  excess  of  heat 
is  developed,  wliich  can  be,  and  is  in  part,  con- 
verted into  steam,  wThich  may  be,  and  is,  used 
for  concentrating  the  weak  nitric  acid  obtained 
in  the  absorption  towers  to  the  strong  acid  required 
for  munitions  works.  The  excess  of  steam  is  so 
large  that  many  other  methods  for  its  application 
have  also  been  devised.  As  the  labour  costs 
also  are  low,  when  once  under  way  the  operation 
goes  on  almost  automatically.  As  the  formation 
of  nitric  a'  id  is  direct  and  involves  only  the 
nitrogen  and  oxygen  of  the  air  and  water  as  raw 
materials,  no  complicated  processes  involving 
inteimcdiate  products  are  necessary,  as  is  more 
or  less  the  case  with  all  other  processes. 

In  spite  of  these  manifest  advantages,  however, 
it  appears  to  be  the  general  opinion  of  the  Euro- 
pean engineers  with  whom  I  came  in  contact 
that  even  with  the  cheap  horse-power  enjoyed 
by  the  Norwegian  plants,  they  might  have  had  to 
discontinue  their  operations  except  for  the  stimulus 
given  by  the  present  European  war.  Even  as  it 
is,  the  Norsk  Hydro  Company,  operating  the 
arc,  plants  at  Notodden  and  Rjukan,  have  been 
obliged  to  install  large  amnionia-producing  plants 
in  order  that  they  might  convert  their  nitric  acid 


to  ammonium  nitrate  and  thus  render  it  trans- 
portable to  markets  where  it  was  needed. 

The  cost  of  horse-power  used  for  the  production 
of  nitric  acid  in  Norway  is  less  than  $5  per  horse- 
power year.  With  horse-power  at  $10  per  horse- 
power year,  the  cost  of  finished  strong  nitric 
acid  at  the  plant  should  be  as  cheap  as  by  any  other 
process  now  in  operation.  However,  the  low- 
cost  of  producing  nitric  acid  by  the  arc  process 
is  outweighed  by  so  many  other  disadvantages  that, 
in  my  opinion,  the  process  is  entirely  inapplicable 
to  the  use  of  the  United  States  Government,  and 
tins  opinion  appears  to  be  shared  by  all  who  have 
given  careful  thought  to  the  subject.  The  cost 
of  installing  the  arc  process  is  high,  and  it  invilves 
the  use  of  an  amount  of  horse-power  that  seem- 
ingly is  not  available  on  the  American  continent 
within  reach  of  the  points  where  the  nitric  acid 
would  have  to  be  used. 

The  great  difficulty  that  has  faced  the  Nov- 
wegian  plants  from  the  beginning,  namely,  a 
market  for  their  products,  would  in  peace  timer- 
be  a  serious  obstacle  to  the  operation  of  a  larg-- 
arc  plant  in  the  United  States.  An  arc  plant  at 
its  best  involves  the  use  of  2-33  horse-powci 
years  per  ton  of  weak  nitric  acid.  This  means 
that  a  water-power  development  of  at  least 
50,000  horse-power  would  be  necessary  for  the 
peace  requirements  of  the  Government,  and  a 
development  of  440,000  horse-power  would  be 
required  for  war  purposes.  These  figures  are 
minimum  figures  on  the  basis  of  the  relatively 
high  efficiency  reached  in  Norway.  No  instal- 
lation should  be  considered  by  the  Government 
of  less  than  75,000  horse-power  for  peace  require- 
ments or  550,000  horse-power  for  war  require- 
ments. If  the  arc  process  is  to  be  used  it  would 
also  be  advisable  to  arrange  for  the  production 
of  explosives  at  the  point  where  the  arc  plant 
was  located.  This  would,  of  course,  involve  the 
transportation  of  all  other  raw  materials  needed 
to  the  plant  and  transportation  of  the  finished 
explosives  therefrom  to  the  place  of  consumption. 
As  these  materials  are  highly  combustible  and 
for  the  most  part  carry  high  freight  rates,  it  has 
been  found  necessary  the  world  over  to  locate  the 
plants  intended  for  the  production  of  munitions 
near  to  the  point  where  the  munitions  are  likely  to 
be  consumed. 

An  arc  plant  of  sufficient  size  to  meet  the  require  - 
mpnts  of  the  Government  in  time  of  war  would 
probably  have  to  remain  idle  for  the  main  part 
during  times  of  peace,  owing  to  the  difficulty  oi 
disposing  of  the  nitric  acid  that  the  plant  would 
produce  if  in  operation.  On  account  of  thc- 
large  amount  of  horse-power  required  and  the 
consequent  extent  of  the  necessary  plant  and 
tower  absorption  capacity,  the  cost  of  installing 
an  arc  plant  to  meet  the  war  time  requirements 
of  the  Government  would  be  several  times  the 
total  appropriation  made  for  the  purpose  by 
Congress. 

Hahcr  process. 

The  Haber  process  has  grown  very  rapidly  in 
the  last  three  years.  It  was  first  commercially 
installed  in  Germany  in  1913  with  a  plant  capacity 
of  30,000  tons  of  ammonium  sulphate.  Seemingly, 
it  actually  produced  in  that  year  some  20,000  Unu- 
of  ammonium  sulphate.  This  grew  to  (>0,000 
tons  in  1914  ;  150,000  tons  in  1915  ;  and  300,000 
tons  in  1916  ;  and  it  is  authoritatively  stated 
that  with  new  works  now  under  construction 
by  the  Padische  Company,  the  1917  output  of 
smn.onia  by  the  Haber  proc  ess  would  be  equivalent 
to  over  500,000  tons  of  ammonium  sulphate. 

The   production   and   purification    of   hydrogen 
made  either   by  the   reducing  action    of    coal    oi 
iron  upon  steam  involve  one  of  the  chief  rtemi 
i  cost   in   the   Haber   process.     The   fact   that   Hie 


1082 


NITROGEN  FIXATION. 


KM.  St,   1017. 


combination  of  nitrogen  and  hydrogen  takes 
place  at  temperatures  above  500"  C,  and  at 
pressures  of  125  to  150  atmospheres,  involves 
some  danger  and  many  other  technical  difficulties 
which  have,  however,  seemingly  been  overcome 
in  Germany.  The  technical  control  of  the  Haber 
process  is  of  such  great  importance  and  requires 
so  high  a  degree  of  training  and  skill  that  it  is 
reported  if  the  liadische  people  were  to  lose  their 
present  technical  staff  of  experts  familiar  with 
the  process,  many  months  would  be  required 
to  train  another  staff  capable  of  applying  the. 
process  in  practice. 

The  1  labor  process  is  not  at  present  in  use 
outside  of  Germany  on  account  of  the  lack  of 
detailed  information  regarding  plant  construction 
and  operation,  and  also  owing  to  the  very  large 
royalty  demanded  by  the  Badischo  Company  for 
its  use  by  other  concerns.  It  is,  however,  more 
than  probable  that  the  Badischo  Company  will 
hself  install  and  develop  the  process  outside 
Germany  when  tho  war  is  ended. 

Trustworthy  information  regarding  the  costs 
of  production  of  ammonia  by  the  Haber  process 
indicates  that  pure  anhydrous  ammonia  can  bo 
produced  in  liquid  condition  at  a  cost  slightly 
less  than  4  cents  per  pound.  It  is  improbable 
that  any  arrangement  could  bo  made  for  the 
United  States  Government  to  use  the  Haber 
process  pending  the  conclusion  of  the  European 
war.  It  is  probable  that  when  the  war  is  ended, 
the  Haber  process  will  be  installed  or  will  be 
available  for  installation  in  the  United  States. 
It  is  the  cheapest  process  for  the  production  of 
synthetic  ammonia.  It  is  independent  of  cheap 
power — the  power  being  a  small  fraction  of  its 
cost.  If  desirable,  it  could  be  readily  installed 
in  moderate-sized  units  in  connection  with 
ammonia  oxidising  plants  at  any  munitions 
plant. 

Cyanamide  process. 

Tho  cyanamide  process  has  been  developed  in 
many  parts  of  Europe,  but  in  the  Western  Hemi- 
sphere only  at  Niagara  Falls,  Ontario,  Canada. 
It  requires  cheap  power  for  its  successful  operation 
and  has  obtained  its  greatest  development  owing 
to  the  fart  that  it  requires  only  about  one-fifth  the 
horse-power  per  ton  of  fixed  nitrogen  per  year 
that  is  required  by  tho  arc  process. 

Ammonia  from  cyanamide,  with  power  at  $8 
per  horse-power  year  in  a  plant  to  be  constructed 
by  the  Government,  would  cost  1  to  2  cents  per 
pound  more  than  by  tho  Haber  process.  On  the 
other  hand,  royalties  for  using  the  cyanamide 
proeass  would  undoubtedly  be  less.  Tho  tech- 
nical problems  involved  are  understood  by  many 
engineers  both  in  this  country  and  abroad,  tho 
manufacture  of  calcium  carbide  and  cyanamide 
being  established  in  many  plants,  and  the  basic 
patents  having  only  some  four  years  more  to 
run.  Peculiarly  favourable  conditions  exist  for 
Its  installation  in  certain  sections  of  the  South 
If  a  hydro-electric  plant  is  to  be  installed  by  the 
United  States  Government,  and  the  electri  ;al 
power  so  developed  be  used  for  the  fixation 
of  nitrogen,  the  cyanamide  process  has  advant- 
ages over  nil  other  processes  now  developed,  and 
should  be  ndopted  a?  tho  best  means  of  utilising 
hydro-electric  power  for  the  fixation  of  nitrogen. 

In  Germany  in  1913  there  were  produced 
:i0,000  tons  of  cyanamide.  The  growth  has  not 
been  so  rapid  a«  in  the  rase  of  the  Haber  process. 
although  the  process  has  been  subsidised  by  the 
German  Government  to  assist  in  its  development. 
However,  the  1917  German  production  will  be 
not  fnr  from  400,000  tons.  The  cyanamide 
interests  in  Germany  have  also  endeavoured  to 
induce  the  German  Government  to  establish  n 
nitrogen  monopoly  which  will  ensure  the  continu- 


ation of  the  cyanamide  industry  iu  Germany  in 
competition  with  the  Haber  process  and  ammon- 
ium sulphate  from  coke  ovens  after  the  war. 
Cyanamide  has  not  found  favour  with  American 
fertiliser  manufacturers,  and  is  not  well  suited 
as  an  addition  to  the  mixed  fertiliser  demanded 
by  American  farmers.  It  is,  however,  success- 
fully used  in  Europ  •  where  labour  is  much  cheaper. 
To  meet  the  Government's  requirements  of  20,000 
tons  and  180,000  tons  of  nitric  aeid  through  tho 
medium  of  eyanamlde  would  it-quire  the  continu- 
ous use  of  11,000  horse-power  and  00.000  horse- 
power respectively. 

If  cyanamide  is  to  be  converted  into  tho  most 
popular  form  of  fertiliser  material,  namely,  am- 
monium sulphate,  it  would  cost  approximately 
1  cent  per  pound  to  convert  the  nitrogen  present 
into  the  form  of  ammonia  before  it  could  bo 
absorl>ed  to  form  sulphate.  It  is  the  necessity 
of  converting  the  combined  nitrogen  into  nmmonia, 
if  the  cyanamide  process  is  used  as  a  source  o 
nitric  acid,  that  makes  up  a  considerable  portion 
of  the  difference  in  cost  between  cyanamido 
ammonia  and  Haber  ammonia. 

By-producl  ammonia. 

In  the  United  States  less  than  one-tenth  of  the 
bituminous  coal  burned  is  coked  in  by-product 
ovens.  Of  the  coke  produced  in  America,  over 
one  half  is  still  produced  in  beehive  ovens  in 
which  the  gas,  ammonia,  and  all  other  by-products 
aro  ruthlessly  destroyed.  There  has  been  never- 
theless a  rapid  increase  in  tho  installation  and 
operation  of  by-product  ovens,  and  an  increase 
in  ammonia  production  that  would  not  have 
been  thought  possible  two  years  ago.  By  the 
end  of  the  present  year  we  will  be  producing 
al  1  ast  11 5,00 J  tons  of  ammonia  per  annum — 
an  equivalent  of  450,000  tons  of  ammonium 
sulphate.  Six  thousand  tons  of  this  ammonia 
in  time  of  peace,  or  55,000  tons  in  time  of  war, 
would  meet  the  nation's  requirements  of  nitric 
a'id  for  military  purposes,  as  estimated  by  tho 
War  Department.  The  growth  of  our  ammonia 
production  from  by-product  coking  has  been  ex- 
tremely rapid,  and  is  still  on  the  increase.  More 
than  fifty  million  dollars'  worth  of  by-product 
coke  ovens  have  been  contracted  for  within  the 
past  twelve  or  thirteen  months,  and  aro  now 
comi  leted  or  in  process  of  erection. 

The  general  use  of  coke  instead  of  coal  throughout, 
tho  United  States  would  produce.  Iiesides  other 
by-products,  approximately  1.000,000  tons  of 
ammonia.  The  day  is  far  off  before  this  highly 
desirabh  result  will  be  reached,  but  it  should  none 
the  less  be  striven  for.  Already  legislation  abroad 
requires  the  use  of  coke  instead  of  hituminous  coal 
for  certain  industrial  purposes.  By-product  coke 
ovens,  however,  cannot  be  installed  by  tho  United 
States  Government  for  the  purpose  of  producing 
ammonia-  The  ammonia  should  be  simply  a  by- 
product incidental  to  the  production  of  coko  for 
industrial  purposes.  Under  war  conditions,  how- 
evor,  the  output  of  ammonia  from  by-product  coke 
ovens  could,  by  Government  regulation,  bo  irroatly 
increased.  This  has  been  accomplished  in  Ger- 
many, the  by-product  coke  ovens  furnishing 
Germany  to-day  with  ovor  one-third  of  the  nitrogen 
consumed  in  that  country.  Germany  has  had 
an  increase  from  100,000  tons  to  154.000  tons  ot 
nitrogen  from  this  sourco  since  the  war  began. 
The  possibilities  for  an  increase  in  America  arc 
much  greater  than  in  Germany. 

Ammonia  from  by-product  ovens  has  to  M 
purified  before  it  can  be  oxidisod  to  nitric  add. 
The  cost  of  purification  is,  however,  very  small, 
and  where  purification  apparatus  is  installed  at 
tho  original  ammonia  absorption  plrnt.  adds  but 
a  '.mill  fraction  of  a  cent  a  pound  to  the  cost  of 
crude  ammonia  liquor. 
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The  use  of  by-product  ammonia  for  the  pro- 
duction of  nitric  acid  for  munitions  purposes  has 
the  great  advantage  that  it  is  already  available, 
and  that  the  plants,  being  situated  in  numerous 
parts  of  the  country,  could  furnish  ammonia  to 
several  small  oxidising  plants.  Accordingly,  the 
country's  source  of  munitions  supply  would  not 
lie  at  any  one  place,  and  subject  to  capture  and 
destruction. 

The  use  of  by-product  ammonia  has  the  great 
disadvantage  that  the  present  selling  price  of 
ammonia  from  by-product  coke  is  high,  and  unless 
considerable  price  concessions  could  be  obtained 
by  the  Government,  it  could  not  afford  to  utilise 
this  source  of  raw  material  for  nitric  acid.  The 
actual  cost  of  pure  ammonia,  considered  as  a  by- 
product from  the  coking  of  bituminous  coal,   is 

■i  h  less  than  by  any  other  method  now  producing 
1  mice. 

Cyanide  process. 

The  cyanide  process  is  not  yet  a  commercial 
success,  but  it  has  great  possibilities.  There  is 
no  difficulty  whatever  in  the  chemical  reactions. 
No  power  factor  of  any  consequence  is  involved,  and 
it  appears  certain  that  if  the  mechanical  difficulties 
are  solved,  nitrogen  will  be  fixed  in  this  form 
cheaper  than  by  any  other  known  synthetic 
process.  There  are  also  large  quantities  of  waste 
nitrogen  available  in  connection  with  the  sodium 
carbonate  plants  of  t lie  country,  where  the  sodium 
carbonate  required  would  also  be  available,  and 
there  are  large  amounts  of  nitrogen  that  could 
be  obtained  without  cost  in  a  sufficiently  pure 
condition  at  the  wood-pulp  plants  using  the 
sulphite  process. 

When  the  sodium  cyanide  is  once  formed  it  can 
be  readily  converted  into  ammonia,  as  is  the  case 
with  cyanainide,  but  the  process  has  the  advan- 
tage that  in  the  conversion  the  sodium  carbonate 
can  bo  recovered  to  be  used  over  again.  The 
iron  can  also  be  repeatedly  used  in  the  process. 
Small  installations  are  now  working  successfully 
in  the  country,  but  the  mechanical  difficulties  of 
production  on  a  largo  scale  are  yet  to  be  solved. 
Four  large  American  corporations  are  engaged  on 
the  problem  with  ample  funds  for  its  solution. 

The  process  has  the  further  advantage  that  it 
would  also  make  cheaply  available  cyanide  which 
is  so  greatly  needed  by  our  mining  industries. 

Nitric  acid  from  ammonia. 

Ail  processes  for  the  synthetic  production  of 
nitric  acid,  except  the  arc  process,  involve  the 
oxidation  of  ammonia.  The  processes  commer- 
cially in  use  involve  the  direct  oxidation  of 
.ammonia  gas  in  the  presence  of  air  in  contact 
with  metallic  platinum.  In  Germany,  according 
to  the  latest  published  figures,  approximate!:' 
300,000  tons  of  nitric  acid  are  annually  produced 
through  the  Frank-Caro  process,  which  involves 
passing  mixtures  of  ammonia  and  air  through 
electrically  heated  platinum  nets  of  80  to  100 
mesh.  The  platinum  is  heated  to  a  dull  red  heat, 
and  serves  as  a  catalytic  agent  under  whose 
influence  the  ammonia,  instead  of  burning  to 
nitrogen  and  water,  as  normally  would  be  the 
case,  is  oxidised  to  nitric  oxide. 

In  the  Kaiser  process,  also  used  in  Germany,  the 
air  is  heated  before  its  mixture  with  the  ammonia, 
and  under  these  conditions  it  is  claimed  that  no 
electric  heating  of  the  platinum  net  is  necessary. 
The  Kaiser  process  does  not  appear  to  have 
reached  any  large  commercial   development. 

In  the  Landis  process,  installed  in  a  small  experi- 
mental plant  at  Warners,  N.J.,  the  gas  is  passed 
downwards  through  tho  net  instead  of  upwards, 
as  is  customary  in  the  Frank-faro  process,  and, 
•  u  ■ ,  ,rding  to  the  Landis  patents,  the  gasesare  cooled 
before  they  are  allowed  to  come  in  contact  with 


the  net  instead  of  being  heated  as  in  the 
Kaiser  process.  The  platinum-net  process  is  also 
understood  to  be  installed  in  a  small  plant  in 
Long  Island  City,  and  is  being  installed  in  Syracuse, 
N.Y.,  by  tho  Semet-Solvay  Company "  in  co- 
operation with  the  Bureau  of  Mines. 

The  Ostwald-Barton  process,  first  developed  at 
Villevorde,  Belgium,  and  brought  there  to  a  com- 
men  i.il  success  at  the  time  ot  the  opening  of  the 
war,  is  now  installed  in  two  large  plants — one  at. 
Angoulerne,  France,  and  the  other  at  Dagenham, 
England.     The  principle  of  the  process  is  essen- 
tially  that   originally  patented   by   Ostwald,   but 
the    catalyser    is    distinctly    different    from    that 
used    by    him,    although    it    consists    of    metallic 
platinum.     The  details  of  the  preparation  of  this 
catalyser  .are  kept  secret,  but  it  is  known  to  have 
a   very  small  cross-section,  and  is  placed  at  the 
i   end  cf  a  60-mm.  tube,   so  that  the  products  of 
j  combustion   passing   through   tho   tube   heat   the 
[  mixed   ammonia   and    air    by   radiation   as    they 
j  approach     the     catalyser.     By     this     means     no 
I   external  heat  is  necessary.     The   reaction    when 
j   once   started   continues    without   interruption  for 
j   weeks.     It    is    simply    necessary,    by    means    ot 
blowers,  to  force  tho  mixture  of  ammonia,  and  air 
through  the  catalyser.     The  present  commercial 
efficiency    and    output    by    the    Ostwald-Barton 
process  is  higher  than  by  any  other  concerning 
which   exact   figures   have   been   obtained.     It   is 
higher  than  the  published  figures  for  the  Frank- 
Caro  process,  but  as  figures  for  that  process  have 
been  published   only  on  a  minimum  basis,   it  is 
impossible  to  state  whether  as  high  an  efficiency 
of  conversion  and  capacity  ot  catalyser  has  been 
reached    by    that    process    as    by    the    Ostwald- 
Barton. 

The  processes  for  the  oxidation  of  ammonia  are 
seemingly  free  from  any  complicated  patent 
situation.  The  Europeans  engaged  in  ammonia 
oxidation  admit  freely  that  they  have  no  important 
patent  rights  to  sell,  but  they  claim  that  they 
have  plans,  specifications,  and  details  of  processes, 
the  purchase  of  which  would  be  cheaper  than  the 
necessary  experimentation  to  work  out  the  details. 
By  the  oxidation  of  ammonia,  nitric  oxide  gases 
are  "obtained  of  much  higher  concentration  than 
those  produced  by  the  arc  process.  Accordingly, 
much  loss  tower  space  is  necessary  for  their 
absorption,  and  much  stronger  acid  can  bo 
directly  obtained  by  concentration.  Although  in 
the  arc  process  the  concentration  of  30  to  35% 
nitric  acid  to  strong  acid  is  required,  in  the 
oxidation  process  an  acid  of  50  to  55%  strength 
is  easily  obtained  directly  from  the  towers,  and 
the  concentration  thereof  is  accordingly  a  simpler 
matter. 

A  method  has  been  developed  in  Sweden,  details 
of  which  are  unknown,  for  the  oxidation  of 
ammonia  or  cyanainide  direct  to  ammonium 
nitrate  in  solution.  Plants  have  been  erected 
near  -Gothenburg,  Sweden,  and  near  Berlin, 
Germany.  It  is  claimed  that  this  process  will 
produce  ammonium  nitrate  much  cheaper  than 
any  other. 

The  nitrogen  situation. 

In  \iew  of  the  fact  that  Germany  has  invested 
millions  of  dollars  in  synthetic  nitrogen  plants 
which  will  continue  to  produce  nitrogen  ■  ■ompourn  I  - 
after  the  war;  that  Germany  is  producing  more 
than  twice  the  amount  of  combined  nitrogen  that 
she  formerly  imported  in  the  form  of  Chilian  salt- 
petre ;  that  accordingly  the  Geiman  market  for 
Chilian  saltpetre  will  be  essentially  non-esasteni 
after  the  war  ;  that  the  present  hug''  American 
and  allied  consumption  for  munitions  will  c,:vse  ; 
and  that  during  the  war  the  American  production 
of  ammonia  from  by-product  coke  ovens  lias 
increased  to  a  point  in  exc<  is  "I  our  apparent 
normal   consumption,   it    seems   certain   that  the 
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price    of   combined   nitrogen   for   industrial    and 
agricultural  purposes  must  greatly  decrease  when 

the  war  is  over. 

It  is  evident  at  once  that  the  peace-tame  require- 
ments of  the  Government  for  nitric  acid  could  be 
supplied  from  coal-tar  ammonia  with  little  effect 
ou  the  market  for  the  material  and  practically  no 
(fleet  on  the  country's  nitrogen  resources.  It 
-<-<ius  equally  certain  that  in  the  cage  of  war  by- 
product ammonia  could  furnish  ISO.OUO  tuns  of 
nitric  acid  per  year  tor  ;it  least  one  or  two  years 
without  seriously  affecting  the  nation's  agriculture. 
This  is  particularly  important  when  it  is  remem- 
bered that  over  60%  Of  the  nitrogenous  material 
used  in  fertiliser,  consisting  of  organic  nitrogen 
from  cottonseed  meal,  tankage,  dried  blood,  etc., 
would  not  be  decreased  at  all,  hut  would  rather 
he  increased  through  the  cutting  off  of  exports  ol 
cottonseed  meal. 

Furthermore,  it  is  Well  known  that  several  of 
our  largest  corporations  are  engaged  in  active 
plans  for  installing  synthetic  nitrogen  plants  of 
various  kinds  to  meet  their  own  industrial  require- 
ments) and  that  in  all  probability  the  Saber 
process  will  enter  into  active  industrial  competition 
for  our  ammonia  markets  in  American  plants  as 
•soon  as  the  war  is  over.  Plants  for  the  oxidation 
of  ammonia  can  be  quickly  erected  in  crude  form, 
as  they  were  erected  and  utilised  in  Germany, 
should  the  need  arise. 

I  accordingly  feel  that  no  serious  emergency 
problem  confronts  the  United  States  that  could 
not  be  met  with  reasonable  celerity  in  time  of 
war,  and  that  our  first  problem,  after  securing  a 
reasonable  reserve  of  Chilian  saltpetre,  is  to 
familiarise  ourselves  with  the  most  efficient  method 
for  the  oxidation  of  ammonia  and  to  train  the 
necessary  men  to  construct  and  operate  ammonia 
oxidation  plants. 

Cost  of  nitric  at  ill. 

The  cost  of  nitric  acid,  per  ae,  whether  as  weak 
nitric  acid  or  as  concentrated  nitric  acid,  is  lowest 
by  the  arc  process  with  hydro-elect  lie  power 
delivered  to  the  furnace  at  a  cost  of  .^m  per 
horse-power  year,  or  less.  The  difficulties  of  its 
transportation,  the  large  amount  of  power  required, 
and  other  economic  reasons,  as  already  explained, 
make  the  arc  proci  ss  inapplicable  to  American 
conditions. 

The  cost  of  nitric  acid  obtained  by  the  oxidation 
of  pure  ammonia  is  independent  of  the  source  of 
the  ammonia,  and  must  therefore  depend  upon 
the  cost  cf  ammonia  gas  in  (lie  gasholders  reads 
to  be  passed  to  the  oxidising  apparatus. 

Cost  of  ammonia. 

The  cost  of  ammonia  has  at  the  present  time 
no  relation  to  its  selling  price.  The  actual  cost  of 
collecting,  absorbing,  and  purifying  ammonia  from 
the  gases  developed  by  the  destructive  distillation 
of  bituminous  coal,  in  other  words,  the  cost  of 
.immonia  considered  as  a  by-product,  is  less  than 
by  any  other  process.  The  selling  price  of  by- 
product ammonia  is  entirely  a  question  of  com- 
petition with  other  nitrogenous  products,  and  has 
been  fixed  in  the  past  almost  wholly  by  the 
market  price  of  sodium  nitrate,  with"  which  it 
enters  into  competition.  Even  should  ammonia 
be  placed  on  the  market  by  the  Ilaher  process  at  a 
price  as  low  as  1  cents  per  pound,  by-product 
ammonia  will  still  be  sold  in  competition  therewith 
at  a  profit  to  the  producer.  The  Haber  process 
can  produce,  and  is  producing,  ammonia  synthel  ic- 
ally  cheaper  than  any  other  synthetic  process  now 
industrially  applied.  The  cyanamide  process 
stands  next  in  order. 

If  mechanical  difficulties  nov,  confronting  the 
.  j  anide  process  are  solved,  it  will  produce  ammonia 
cheaper  than  cither  the  Haber  or  the  cyanamide 


process,  and  iu  close  competition  with  the  actual 
costs  of  saving  by-product  ammonia.  The  details 
of  costs  by  all  of  the  above  methods  will  be 
considered  in  the  final  report. 

Summary  of  conclusions. 

(I.)  The  Government  should  obtain  it*  nitric 
acid  by  the  oxidation  of  ammonia.  It  should 
begin  the  erection  of  an  ammonia-oxidation  plant 
of  moderate  capacity  at  an  early  date  in  order  to 
train  men  and  obtain  experience  in  the  most 
efficient  method  of  procedure. 

(II.)  The  Government  should  proceed  slowly  in 
tho  matter  of  the  erection  of  plants  for  the  pro- 
duction   of    ammonia,    as    developments    in    the 
cyanide  process  and  the  availability  of  the  Haber 
process  may  render  valueless  within  a  short  t: 
any    large    expenditure    for    tho    production    of 
cyanamide.     This  is  doubly  true   in   view  of  tho 
fact    that   present    appropriations   are   not   nearh 
sufficient   to   install   water   power   and   erect   I 
nitrogen    fixation   plants    necessary    to    meet   the 
Government   requirements    as    estimated    by 
Ordnance  Department. 

The  adoption  of  the  above  procedure  involves  ! 

1.  Purchase  by  the  Government  of  a  reserve 
supply  of  sodium  nitrate  of  at  least  200,000  ton.-. 

2.  The  purchase  of  ammonia  on  the  op*u 
market. 

3.  The  reservation  of  a  supply  of  platinum. 

•1.  The  construction  of  a  hydro-elei  trie  plant 
only  if  the  arc  or  cyanamide  process  is  to  be  used. 
The  oxidation  of  ammonia  requires  very  littli 
power,  and  the  Haber,  cyanide,  and  by-product 
ammonia  processes  are  all  independent  of  cheap 
power  cost.  The  development  of  water  powei . 
however,  cannot  but  be  of  benefit  to  tho  count  m 
even  if  it  is  not  used  for  the  fixation  of  nitrogen. 

T  seriously  doubt  whether  hydro-elei  trie  power 
will   be  necessary  or  desirable   three   years  from 
now  for  the  most  efficient  process  of  lixiner  nitrOf 
and  accordingly  I  deem  it  unwise  to  install  BU 
hydro-electric  power,  at  great  cost,  with  tho  sole 
purpose   of    fixing   nitrogen.        If.    however,  SU 
water  power  can  be  utilised  by  the  Government, 
in  the  production  of  certain  ferro  alloys  absolutely 
essential  for  ordnance  and  other  munitions;    can 
be  sold   to  commercial  companies   who   will   tak< 
upon  themselves  the  financial  risk  involved  in  the 
orection   of    plants    for    nitrogen    fixation,    under 
guarant  o  of  cheap  ammonia  to  the  Government  : 
or  can  be  sold  during  peace  times  to  companies 
requiring  power  for  purposes  which  would  allow 
instant  requisition  of  the  power  by  the  Govern- 
ment in  timo  of  war  without  handicapping  the 
supplies  of  other  needed  war  material,  the  develop- 
ment of  such  hydro-electric  power  would  be  highly 
desirable. 

The    first    and    third    recommendations    have 
already  been  adopted,  and  are  progressing  towei 
fulfilment. 

In  a  supplementary  report,  dated-April  30th  last. 
Dr.  Parsons  states  that  a  small  plant  for  tie 
oxidation  of  ammonia  erected  at  S\r.e  use.  N.Y.. 
is  progressing  successfully  ;  another  experimental 
oxidation  plant  at  Laurel  Hill.  L.I..  lias  developed 
other  new  features.  At  Syracuse  two  new  fornir- 
of  apparatus  for  the  oxidation  of  ammonia  arc 
now  being  tried — one  of  which,  if  successful,  will 
do  away  entirely  with  tho  use  of  platinum  in  I 
production  of  nitric  acid. 

Development  has  been  rapid  during  tho  last'two 
months.     A    synthetic    ammonia    process    and    ■< 
cyanide    process    have    now    reached   a   state 
development  where  1  am  prepared  to  recommend 
definite  action  by  the  Government. 

Ccneral  Chemical  Company  proa 

During  the  past  four  years  the  Genera]  Chemical 
Company,  working  on  the  basis  that  it  should  bo 
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possible  to  develop  conditions  under  which  the 
synthetic  production  of  ammonia  by  the  direct 
combination  of  nitrogen  and  hydrogen  should 
take  place  at  lower  pressures  than  those  deemed 
necessary  by  the  Habcr  patents,  has  achieved 
success.  This  process  has  been  in  successful 
operation  on  a  large  experimental  scale  with 
several  small  units  for  ammonia  production,  and 
one  unit  larger  than  those  supposed  to  be  used  in 
Germany.  The  General  Chemical  Company  has 
also  developed  and  brought  to  a  commercial  basis 
the  production  of  a  mixture  of  nitrogen  and 
hydrogen  from  coke,  air,  and  water  which  will 
yield  hydrogen  at  a  cost  lower  than  heretofore 
obtained  in  this  country,  and  probably  lower  than 
that  obtained  in  Germany.  Complete  engineering 
plans  have  been  prepared  and  bids  obtained  on 
the  main  items  of  construction,  so  that  the  erection 
of  a  plant  for  the  synthetic  production  of  ammonia 
can  be  proceeded  with  without  delay.  The  com- 
pany itself  would  have  already  had  a  plant  in 
operation  save  for  the  present  high  construction 
costs  and  other  difficulties  incident  to  operations 
at  the  present  time. 

The  General  Chemical  Company  lias  offered  the 
free  use  of  their  process  to  the  Government,  and 
the  full  help  of  the  Company  in  installing  and 
operating  the  process. 

It  is  estimated — I  l>elieve  conservatively — 
that  even  under  present  conditions  a  30-t  on-per-day 
plant  can  be  built  for  an  expenditure  of  $3,000,000, 
and  can  be  operated  at  a  cost  of  not  to  exceed 
•t  cents  per  pound  of  ammonia  produced,  allowing 
35.00  per  ton  of  product  for  repairs  and  12  J  % 
of  the  cost  of  the  plant  for  interest  and  deprecia- 
tion. It  is  believed  that  the  charges  for  repairs, 
interest,  Rud  depreciation  are  excessive,  as, 
together,  they  comprise  more  than  50  %  of  the 
total  cost  of  the  ammonia  production.  In  the 
estimates  $3.00  per  ton  of  product  is  allowed  for 
general  expenses  and  overhead  charges. 

It  is  estimated  that  a  smaller  plant  of  at  least 

7  i  tons  per  day  capacity  can  be  built  at  the  present 

time  for  approximately  81,100,000,  including  land 

and  building.       Such  "a  plant  would  yield    2700 

I  tons  of  ammonia   per    year — equivalent  to  8700 

tons  of  96%  nitric  acid,  assuming  85%  recovery. 

Such  a  plant  would  require  about  500  horse-power. 

I  rocommend  that  an  initial  plant  to  produce 

'  00,000  lb.   of  ammonia   per   day   be   immediately 

•  constructed,  and  to  this   end   I   recommend    that 

i  the    War    Department     set    aside     the     sum    of 

t  $3,500, 000,    and    that   the   initial    plant   be    con- 

i  structed  at  some  point  to  be  selected  by  the  War 

'  Department  in  South-West  Viriginia,  or  adjoining 

territory  in  West  Virginia,  reasonably  near  to  the 

sulphur,  sulphuric  acid,  and  coal  supplies  of  that 

region,   and  so  sijtuated   near  to  plenty  of   good 

water   that  an   ammonia   oxidation   plant   and   a 

)>owdor  plant  may  later  be  erected  near  by. 

Cyanide  process. 

The  cyanide  process,  too,  has  greatly  developed 
in  the  last  few  months. 

The  president  of  the  Nitrogen  Products  Com- 


pany considers  the  process  a  certain  commercial 
success,  and  a  probable  competitor  with  any  other 
process  for  the  production  of  fixed  nitrogen.  The 
Company  is  operating  two  experimental  plants  by 
the  cyanide  process — one  at  Saltvillo,  Va.,  in  a 
coal-fired  furnace,  and  one  at  Niagara  Falls  in  an 
electric  furnace. 

After  careful  examination  of  this  process,  I  am 
not  convinced  that  it  has  yot  reached  a.  point 
whore  plant  installation  should  begin,  as  I  believe 
a  few  months'  experimentation  will  add  greatly 
to  the  efficiency  of  the  furnace  proposed.  It  is 
my  belief,  however,  that,  the  process  will  become 
an  important  factor  in  the  world's  nitrogen 
market  ;  that  it  may  become  a  strong  competitor 
even  of  other  processes  on  account  of  the  sim- 
plicity of  its  operations  and  the  low  cost  of  plan) 
construction  ;  and  that  a  furnace  which  I  believe 
I  see  in  embryo  can  be  developed  which  will  be 
much  more  efficient  than  either  of  those  now  used. 

The  process  Is  so  promising  that  I  recommend 
that  active  experimentation  on  a  largo  scale  be 
conducted,  that  a  sum  not  to  exceed  $200,000  be 
set  aside  for  this  purpose.  With  this  amount 
available  I  feel  confident  that  this  process  can  be 
put  upon  a  commercial  basis  :  that  it  will  become 
a  leaf  competitor  in  the  production  of  ammonia 
for  nitric-  acid  and  of  nitrogenous  material  for 
fertiliser. 

Estimates  of  consinu  lion   mid  operating  costs. 

In  older  that  the  recommendations  made  above 
may  be  considered  in  comparison  with  the  older 
processes  now  operating  on  a  large  scale,  I  submit 
herewith  a  table  summarising  confidential  data 
obtained  from  books  of* many  companies  bearing 
upon  the  cost  of  nitrogen  production. 

Data  per  ton  of  nitrogen — by  the  Arc.  Cyanamide, 
Haber  and  General  Chemical  Company  Processes. 


Ire. 

Cyan- 
amide. 

Haber. 

Gen. 
Chem.' 

Product 

Power  required 
Investment    .... 
Operating  eostst 

Product 

Investment}  .... 
Operating  cost?§ 

35%HNoJ       KH3 
LO-5               2-2 
$14iU(ei       $440(a) 
170              150<>>> 

D6%HJr0j  96%HNOj 
10-8       |         2-3 
$1550             $670 
220               270 

Mis 

0-2 
$340 

119 

96%HNO, 

o:t 

$570 

239 

0-2 

$300 

97 

96%HSO, 

0-3 

$5311 

217 

'Estimates  on  Genera!  Chemical  Co.  process  are  based  on  present 
war  time  construction  costs.     All  others  on  normal  prices. 

f  Amortisation  for  cyanamide  as  charged  by  operating  companies. 
Amortisation  for  Haber  20%  of  plant  cost  for  recurs.  Interest, 
depreciation.  Amortisation  for  Arc  and  Modified  Haber  12£% 
interest  and  depreciation.     $5.00  per  ton  of  product  for  repairs. 

{Except  for  Arc  process,  includes  ammania  plant  as  given 
power  additional  810,  oxidation  and  absorption,  $140;  con- 
centration  $40  ;    steam  plant   $40. 

§Except  for  Arc  process,  includes  ammonia  costs  -i.-i  given  ; 
oxidation  850  ;  concentration  $70.  No  allowance  made  for  un- 
oxidi&ed  ammonia. 

(a)  Power  plant  investment  reckoned  nt  H00  per  horse  power. 

(b)  Cyanamide  production  ?l"i?.  ammonia  from  cyanamide  £28, 
total  $150. 
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Journal  and  Patent  Literature. 

P*nn»T  Bpecipiqations  may  be  obtained  bs  post  by  remitting  at  f  ill  >ws : — 
Rnglixh. — 6d.  each,  to  the  Comptroller  of  the  Pntenl  Office,  Southampton  Buildings,  Chancery  Lane,  London.  ■ 
Unittd  Stales  —  Is.  each,  to  tlio  Secretary  ol  the  Socli  t] ,  who  has  to  tarnish  the  1    s.  Patent  Office  with  the  following  ihita 

Patent  number,  date,  mine  of  patentee,  and  title  ol  Invention. 
Trench.— 1  fr.  05  <■  Hows     Patents  dated  1902  to  1907  Inclusive,  Bella  ot  Cle.,  68,  Rue  Feron  8.    Pari 

Patents  trom  1908  to  date,  L'la  '■  itlonale,  87,  Hue  VtelUe  du  Temple,  Paris. 
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Patents. 


Furnace  ;  duteous  fuel 


\.  0.  lonides,  jun., 


London.     Eng.    Pat.    108,701,    Aug.    11.    1010. 
(Appl.  No.  11,374  of  1916.) 

A  MIXTURE  of  gas  and  air  iu  nearly  theoretical 
proportions  is  delivered,  by  one  or  more  jei  -.  into 
a  combustion  chamber,  and  the  hot  products  of 
combustion  pass  upwards  info  the  heating  cham- 
ber through  narrow  annular  or  longitudinal 
passages.  The  waste  products  pass  out  of  the 
top  of  the  heating  chamber  and  thence  down 
through  narrow  passages  between  the  wall  of  the 
heating  chamber  and  the  outer  wall  of  the  furnace, 
to  the  waste  gas  Hue  below. — W.  IT.  0. 

Healing  uxiter  or  oilier  liquids  :  Apparaus  for 


Ajax  Heaters,  Ltd..  and  B.  O.  Russell.  London. 
Ene.  Pat.  108,737.  (Appl.  Nos.  11,009,  Aug. 
23,  1916,  and  811,  Tan.  16,  1017. i 

A  truncated  conical  chamber  which  may  lie 
formed  of  superposed  sections,  is  surrounded  by  an 
outer  casing.  The  heating  medium  is  supplied 
to  the  interior  of  the  chamber,  and  is  directed 
towards  the  walls  by  baffles.  Annular  perfor- 
ated channels  are  formed  at  intervals  round  the 
outside  of  the  chamber,  which  may  have  annular 
corrugations  on  the  outside.  The  liquid  to  be 
heated  is  fod  into  a  perforated  annular  trough 
at  the  upper  end  of  the  chamber  and  passes  j 
through  the  perforations  on  to  the  wall  of  the 
chamber,  down  which  it  flows  as  a  film.  The 
annular  channels  serve  to  re-distribute  the  liquid 
as  a  film,  and  the  heated  liquid  collects  in  the 
annular  space  between  the  bottom  of  the  chamber  ' 
and  the  outer  casing,  and  (lows  away  through  a 
superheater  situated  within  the  lower  part  of  the  ; 
conical  chamber. — W.  11.  ('. 

Fxkaust  gases  from  heal  engines  :     Method  of  and 

apparatus  for  the  utilisation  of  the  heat  of . 

W.  A.  Mitchell,  Pivmouth.  Eng.  Pat.  108.7-14. 
Aug.  30,  1910.     (AppL  No.  12,283  of  1910.) 

Tift:  exhaust  gases  pass  first  round  a  steam  boilor 
which  projects  into  the  exhaust  pipe.  The  steam 
produced  passes  into  a  chamber  filled  «it'  iron 
turnings  which  surrounds  the  continuation  of  the 
exhaust  pipe.  The  steam  is  decomposed  by  the 
iron,  hydrogen  and  iron  oxido  being  formed, 
and  the  hydrogen  is  conducted  to  the  combustion 
chamber  of  the  heal  engine. — W.  H  C. 

Refrigeration  ;     Apparatus    for    mechanical 


A.  S.  Cachemaillc,  Loudon.  from  .1.  ('.  lVrtsch. 
Edgewood  Park,  Pa,,  U.S.A.  Hug.  Pat.  108,759, 
Sept.  13,  1916.     (Appl.  No.  13.011  of  1010.) 

A  rotaiiy  jump  compresses  a   volatile  fluid  and 
delivers  it  i  oil  in  a  cooling  chamber,  where 

the  liquid  evaporates  and  produces  cold,  the 
vapour  passing  to  a  coil  cooled  by  watei 
connected  through  a  separator  with  the  inlet  of 
the  compressor.  The  inlet  and  outlet  ports,  the 
lubricant  -distributing  chamber,  and  nil  pipe 
connections  are  wit lun  the  cylindrical  wall  of  the 
compressor. — W.  H.  ('. 


refrigeratiw    effects;     App  for    tlio 

luction  of .     W.   H.   Orruandv,  London, 

and  W.  E.  Calvert,  Halifax.     Eng.  Pat.  108,884, 
Aug.  21,   1010.     (Appl.  No.  11,855  of  1010.) 

In  a  refrigerating  apparatus  of  the  typo  in  which 
a  gaseous  refrigerant  such  as  ammonia  is  absorbed 
by  an  absorbent  such  as  ammonium  nitrate 
mixed  with  kiesolguhr  (see  Eng.  Pat.  107,010  of 
1916;  tbi-  J..  1917,  917),  means  aro  provided 
for  reducing  the  quantity  of  heat  supplied  to  or 
taken  from  the  surrounding  pressure-resisting 
casing.  The  casing  is  lined  internally  with  insul- 
ating material  to  avoid  contact  with  the  support* 
for  the  trays  which  carry  the  absorbent  material 
The  material  is  cooled  or  heated  by  spiral  pipe 
coils  in  the  trays  supplied  from  and  discharging 
into  common  headers,  one  at  the  side  end  tfaf 
other  in  the  centre  of  the  casing.  The  rcfri. 
is   supplied    by   a    pipe   at    the    top  of  the  casing. 

— W.  F.  V. 

Refrigerating     apparatus.       li.     E.     D.      Kilburn. 
London.      From     Sulzer     Frercs     Soc.    Anon.. 
VVinterthur,    Switzerland.      Eng.    Pat.    109 
Oct.  ti.   1916.     (Appl.  No.  14,228  of  1010.) 

THE  apparatus  consists  of  a  pump.  jet.  and  cooler 
for  compressing  and  liquefying  the  refrigerating 
gas,  the  working  liquid  of  the  jet  flowing  through 
the  jet  and  the  pump  and  also  in  a  closed  circuit 
through  t  he  cooler.  The  pump  is  surrounded 
by  the  cooler,  and  the  jet  compresses  and  aha 
liquefies  the  refrigerating  medium. — J.  II.  I'. 

FilUr-presses.     W.  Guerrero,   Madrid.     Eng.   IV. 
108.809,  .May  1.  1910.     (Appl.  No.  021a  of  1916.) 

Kii.teu-plates  for  supporting  and  separating 
the  lilter  <lot  lis  aro  constructed  of  intertwined 
helical  coils  of  wire,  forming  an  openwork  grating 
with  an  interior  free  spa-e  through  which  the 
filtered  liquid  may  be  withdrawn.  The  frame 
carrying  the  grating  may  be  supported  between 
two  outer  frames  carrying  cross-Gal's  to  support 
the  gr  ting.  The  crating  may  be  held  in  position 
in  a  groove  in  the  frame  or  in  a  groove  formod 
by  the  two  outer  frames  proje.  ting  slightly  beyond 
the  inner  frame  Alteruativclv  the  grating  may 
bo  secured  to  the  frame  by  straps  or  -  in 
the  frame  mav  be  cast  on  to  the  grating  to  form 
a  solid  body.     W.  P.   F. 

Filters.     E.  ('.   K.  .Marks.  London.     From  Katun 
.Manufacturing  Co.,  Buffalo,  N.Y.,  U.S.A.      Kn_ 
Pat.  10S.807,  Aug.  25,  1910.     (Appl.  No.  12,01 
of  1916.) 

Liquid  to  be  filtered  enters  an  inlet  chamber  ol 
circular   cross-section    containing   porous    filtering 
tubes  proje.  tiim  inwards  from  one  of  its  flat 
Each  filtering  tube  is  provided  with  a  tubular  neck 
passing  through  the  side  of  the  chamber  into  I 
similar  outlet  chamber  pla<  i  I  face  to  face  with  th> 
inlet  chamber.     The   adjacent  sides  of   the   inlet 
and   outlet    chambers    are    slightly   separated   anil 
one  of  them  is  provided  with  a  projecting  circum- 
ferential  flange  Beating  upon  the  other,  with  M 
intermediate  packing  ring,  thus  forming  an  intet 
mediate    chamber    for    leakage    from    the    inlet 
chamber.     The  intermediate  chamber  contains  a 
network  of  stiffening  ribs  and  a  number  of  sp 
bosses.— W.  F.  F. 
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Drying  apparatus  jar  use  in  drying  fruit,  vegetables, 
herbs,  che7nicals,  pcncders,  seeds,  minerals,  fibre, 
and  the  like.  F.  Hewett,  London.  Eng.  Pat. 
108.915.  Sept.  8.  1916.  (Appl.  No.  12.742  of 
1916.) 

In  apparatus  for  drying  fruit,  veget  ables,  and  other 
)jroducts,  of  the  type  described  in  Eng.  Pat.  106,349 
(this  J.,  1917,  858).  tiers  of  trays  are  used  having 
front  and  bark  rails,  A,  B,  and  inner  rails.  .).   !•'. 


blade  without  an}  projecting  bolts,  interlocking 
Lugs,  11.  12,  are  provided  at  intervals  along  the 
parts,  7.  10,  so  as  to  engage  when  the  blade,  7,  is 
inserted  and  then  moved  Ions  tudinally.     Further 


supporting  gauze,  G,  for  carrying  the  material  to 
be  dried.  Hot  air  enters  at  1>,  and  passes  upwards 
through  the  material  to  the  outlet  flue,  I.  In  a 
modification,  the  rail,  .1,  may  be  inclined  down- 
wards towards  the  rail,  A.  In  another  modification, 
the  rail,  B,  may  be  omitted  and  replaced  by  the 
wall  of  the  casing  and  the  trays  may  be  supported 
on  runners.  The  trays  may  be  reversed  so  that 
the  air  current  passes  downwards  through  the 
material  to  be  dried.  The  width  of  the  flues,  T),  I, 
may  be  varied,  or  the  trays  may  be  arranged  at  an 
angle  to  the  horizontal  so  as  to  overlap  one 
another.— W.  F.  F. 

Elevating    liquids ;     Apparatus    for    automatically 

.     W.     A.     Ooxon,     Loudon.     Kug.     Pat. 

108,921,  Fob.   14,   1917.     (Appl.  No.   13,310  of 
1916.) 

An  upper  chamber  in  the  receptacle  for  the  liquid 
to  be  elevated  contains  an  oscillating  valve  for 
controlling  the  supply  of  compressed  air  and  the 
air  exhaust.  This  valve  is  operated  by  means  of 
a  slotted  hollow  float  which  is  actuated  by  the  rise 
and  fall  of  the  liquid  in  the  receptacle.  When  the 
liquid  in  the  receptacle  reaches  a  certain  level, 
the  oscillating  valve  closes  the  air  exhaust  and 
admits  compressed  air,  which  expels  the  liquid 
flirough  a  rising  delivery  main  fitted  with  a  non- 
return valve.  The  rising  main  is  connected  with 
the  liquid-supply  pipe,  and  the  back  pressure  set 
up  by  displacement  of  the  liquid  lifts  and  closes 
a  valve  on  the  liquid-supply  pipe.  When  the 
liquid  in  the  receptacle  falls  to  a  certain  level,  the 
oscillating  valve  shuts  off  the  supply  of  compressed 
air  and  opens  the  air  exhaust,  «  hereupon  the  valve 
on  the  liquid-supply  pipe  drops  by  the  action  of 
gravity  and  admits  a  further  supply  of  liquid  to 
the  receptacle. — J.  H.  P. 

Moistening,    humidifying,    and    otherwise    treating 

air  and  the  like  with  liquids  ;  Apparatus  for . 

G.  F.  Jackson,  Blackburn.     Eng.  Pat.  109,013, 
Mar.  21,  1917.     (Appl.  No.  4099  of  1917.) 

Ant  is  forced  through  a  spraying  device  mounted 
inside  a  main  conduit  and  is  disi  lunged  through 
lateral  ducts.     Any  condensed  moisture  is  caught 

I  by  sleeves  which  extend  slightly  beyond  the  outer 
orifices  of  the  ducts.  The  nioisturo  is  carried 
back-by  a  main  channel  to  the  space  within  which 

1    the  spraying  device  is  situated. — J.  n.  I*. 

Mixing  machines  or  the  like.  J.  Jlillor,  and  G. 
Flotchor  and  Co.,  Ltd.,  Derby.  Eng.  Pat. 
109,038,  Juno  28,  1917.  (Appl.  No.  9278  of 
1917.)  Addition  to  Eng.  Pat.  102,034,  Aug. 
5,  1910. 

In  a  mixing  machine  in  which  a  pair  of  archi- 
median  spiral  mixing  blades  rotate  in  adjacent 
troughs,  the  troughs  meet  at  an  edge,  8.  which 
forms  part  of  a  detachable  blade,  7.     To  lock  the 


longitudinal  movement  is  preventedtby'a  spacing 
block  between  the  end  of  the  blade,  7,  and  the 
casing,  the  block  being  locked  by  a  set  screw.  The 
edge,  s,  of  the  blade  may  be  grooved  transversely. 

— W.  F.  F. " 

Mixing  of  pou-dered  xnb.sinn<-t  s-  [explosives,  etc.]. 
W.  Dalton,  Washington,  D.C.,  U.S.A.  Eng. 
Pat.  108,450,  Sept,  7,  1916.  (Appl.  No. 
12,692  of   1916.)      Under   Int.   Conv.,  July  18, 

1916. 

Dry  powdered  ingredients  are  separately  sifted 
on  to  a  moving  supporting  surface  in  such  a 
manner  that  they  are  deposited  in  successive  thin 
layers  of  each  ingredient,  and  the  deposit  is 
broken  up  and  repeatedly  re-layed.  When  highly 
sensitive  explosives  are  to  be  mixed,  the  materials 
an  wetti  d  and  the  angle  of  the  supporting  surface 
so  arranged  as  to  prevent,  slipping  of  the  ingredi- 
ents. The  material  is  sifted  into  a  rotary  hopper 
which  discharges  it  on  to  the  mixing  surfaces, 
which  are  preferably  conical.  Tho  hopper  is 
sealed  with  a  liquid  to  prevent  any  escape  of 
powder. — J.  n.  P. 

Roller  mills.  F.  C.  Bettison,  and  Greenwood  and 
Batley,  Ltd..  Leeds.  Eng.  Pat.  109,116,  Apr.  30, 
1917.     (Appl.  No.  6087  of  1917.) 

The  pressure  of  the  rolls  in  a  roller  mill  is  regu- 
lated and  maintained  by  means  of  levers,  th« 
long  arms  of  which  carry  weights,  or  alterna- 
tively by  springs,  in  which  case  provision  is  made 
for  adjusting  the  tension  or  compression. — J.  H.  P. 

Catalyser  and  method,  of  preparing  the  same.  E.  t'. 
Kayser,  St.  Brelade's  Bay,  Jersey,  Assignor  to 
The  1 1 vdrog -nation  Co.,  Cincinnati,  Ohio.  tLS. 
Pat.  1,236,446,  Aug.  II.  1917.  Date  of  appl., 
June  12,  1914. 

V  non-catalytic  compound  of  nickel  is  reduced 
by  hydrogen  in  the  presence  of  a  relatively  small 
proportion  of   copper.— W.  If.  (\ 

Recovering    solvents;      Apparatus    for .     P. 

Kniffen,  Assignor  to  E.  I.  du  Pont  do  Nemoure 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat. 
L,236,719,  Aug.  14,  1917.  Date  of  appl.,  Oct. 
16,  1912. 

V  CURRENT  of  gas  is  circulated  by  convection 
through  an  evaporating  chamber  and  a  condensing 
chamber  situated  below.  The  chambers  are  con- 
nected by  vertical  conduits,  a  cooling  coil  being 
located  in  the  conduit  leading  from  the  evaporat 
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<  bamber  to  the  condensing  chamber,  and  a  heal  ing 
roil  in  the  conduit  by  which  the  gas  returns  to  the 
evaporating  chamber. — W.  II.  ('. 

Evaporating  apparatus.  A.  \.  Dunham,  Bain- 
bridge,  X.V..  Assignor  to  The  !»■  v  Milk  Co. 
U.S.  Pat.  1,236,825,  Aug.  ll,  1917.  Date  of 
appl.,  Oct.  24,  PMC.. 

A  kotattng  drying  cylinder  is  partlj  surrounded 
by  »  hood  provided  with  curved  deflecting  wings 
which  have  their  concave  sides  opposed  to  (In- 
direction of  a  i  urrent  of  air  which  is  passed  beta  een 
tho  cylinder  and  the  hood.  The  dried  material 
is  removed  from  tin-  cylinder  by  a  scraper,  and  pari 
of  tho  heated  air  current  is  deflected  as  it  leaves 
tho  discharge  end  of  the  hood  so  as  to  aet  on  the 
material  being  removed  from  the  cylinder. — W.  1 1.( '. 


Vacuum  :      Method  of  producing 


I.   T-ang- 


miiir.  Schenectady,  X.Y..  Assignor  to  General 
Electric  Co.  U.S.  Pat.  1,237,210,  Aug.  1  1,  1017. 
Date  of  ai>]>l..  May  15,  1914. 

The  residual  puses  [eft  in  an  exhausted  space  are 
arranged  to  consist  at  least  in  part  of  hydrogen. 
Phosphorus  pentoside  is  then  introduced  into  the 
partly  exhausted  space  and  metallic  tungsten  is 
rendered  incandescent  therein.  The  tungsten  is 
partly  vaporised  and  combines  with  the  gases 
other  than  hvdrogen  forming  solid  products, 
whilst  the  hydrogen  is  rendered  chemically  active 
and  is  removed  in  part  by  combination  with  the 
tungsten  and  in  part  by  oxidation  by  the  phos- 
phorus pentoxide.-   W.  if.  ('. 

High    vaciKi  ;       Production    mid     maintenance    of 

and  the  purification  of  noble  gases.     British 

Thomson-Houston  Co.,  Ltd.,  London.  From 
General  Electric  Co.,  Schenectady,  N.Y., 
U.S.A.  Em;.  Pat.  109,358,  Dec.  14,  1010. 
(Appl.  No.  17,983  of  1916.) 

A  BABE  metal,  for  example  thorium,  is  heated  in 
an  X-ray  bulb  which  has  been  filled  with  dry  air 
or  nitrogen  and  evacuated  to  such  an  extent  that 
a  pure  electron  discharge  can  pass  without  positive 
gas  ionisation.  The  metal  glows  and  absorbs 
the  gases,  producing  a  vacuum  so  high  thai  no 
gas  ionisation  effects  can  be  observed  when  an 
electric  current  is  transmitted.  Impurities  in 
argon,  neon,  and  similar  gases  can  be  removed 
by  filling  the  bulb  with  the  '-'as  and  burning 
thorium  in  it. — J.  If.  P. 

Homogenising  liquids  :  Arrangement  for .  W.  G. 

Schroder.  Liibeck,  Germany.  I'.s.  1'at.  1,237,222, 
Aug.  1  1,  1917.      Date  of  appl..  Aug.  26,  1916. 

A  cyi.ini>:;ic.u.  V(  ssel,  with  a  base  of  inverted 
conical  form,  is  provided  with  a  similarly-shaped 
inner  concentric  chaml  er  which  can  Vie  rotated  by 
means  of  a  verticil  shaft.  The  inner  chamber  can 
also  bo  raised  or  lowered  inside  the  slightly  wider 
containing  vessel.  The  liquid  to  be  homogenised  is 
admitted  by  a  side  tube  near  the  top  and  with- 
drawn through  a  lower  side  tube  leading  from  the 
vertical  stem  below  the  conical  base  of  the  outer 
vessel.-. I.  N.  I'. 

Separating  liquid*  from  solids  iit  fluid  suspension  : 

Apparatus  for .     A.  L.  Blomfleld,  Colorado 

Springs,  Colo.,  Assignor  to  The  Dorr  Co.  U.S. 
Pat.  1,237,745,  Vug.  21,  L917.  Date  of  appl., 
Nov.   13,   1015. 

A  SETTt.i.vc;  tank  contains  two  inverted  coni  al 
settling  surfaces,  one  above  the  other,  and  ■•! 
substantially  the  same  diameter  as  the 
The  liquid  containing  suspended  solid  is  fed  to  the 
upper  part  of  the  lank,  and  the  solid  material 
which  settles  on  the  corneal  surface  is  moved  by 
rotating  sweeps  towards  a  central  outlet  pipe 
leading  to  the  lower  compartment.  Similar  sweeps 
are  provided  to  move  the  solid  material   on   the 


lower  surface  towards  a  central  outlet.  liquid  is 
discharged   from  the   upper  and   lower  comp 
ments  by  pipes  at  the  side,  the  pipe  leading  from 
the    lower    compartment    being    provided    with   a 
regulating  valve. — W.  P.  P. 

Separating  solid  matters  from  fluuls  or  fluids  from 

fluids  :  Apparatus  for .   P.  E.   Mass,  Kilhi  ) 

<  "iit.  nr.  Wigan,  and  \V.  II.  Smith,  Wigan. 
Eng.  Pat.  109,315,  Sept.  II.  1916.  (Appl.  No. 
13,026  of  1016.) 

THE  liquid  or  gas  to  be  treated  flows  through  a 
'  conduit  which  is  provided  with  pockets  whii  h 
project  inwards  and  act  as  baffles.  The  current  - 
set  up  by  these  baffles  cause  the  heavier  or  more 
visions    bodies  to    be    deposited   in   the   pocket. 

—J.  H.  P. 

Condenser.  A.  K  Whit  daw.  Woodriver.  III. 
U.S.  Pat.  1.237,818.  Aug.  21,  1917.  Date  of 
appl.,  Apr.  21.   1917. 

A  condenser  consists  of  a  pair  of  concentric 
cylinders,  with  a  column  of  superposed  horizontal 
baffle-plates  inside  the  inner  cylinder.  The  cooling 
liquid  flows  upwards  through  tho  annular  space 
between  the  cylinders,  overflows  at  the  top  into 
the  inner  chamber,  and  then  flows  downwards, 
falling  from  one  baffle-plate  to  the  next  alternate!) 
at  the  centre  and  at  the  periphery.  The  vapour 
Bows    upwards   through    the    inner   chamber. 

— If.  J.  H. 


Concentrating    liquid*:     Method    of  • 


.     M.    K. 
SeraUian,   Berkeley,   Cal.     U.S.   Pat.    1,237, 
Aug.  21,  1917.     Date  of  appl.,  Oct.  2,  1013. 

LIQUIDS  containing  essential  or  aromatic  ingre- 
dients are  evaporated  while  flowing  in  a  closed 
circuit,  and  the  distillate  is  fractionally  condensed. 
The  first  portion  of  distillato  is  returned  to  the 
concentrated  liquid.- — W.  P.  P. 

Conveying  materials  [e.g..  to  metallurgical  furnaces) 
by  means  of  a  current  of  air  or  oUicr  gas  ;    1', 

of  and  apparatus  for .     J.  Wostby,  ChrLsfi 

ania.  Eng.  Pat,  104,512,  Mar.  1,  1917.  (Appl. 
No.  31,059  of  1917.)  Under  Int.  Conv.,  Feb. 
21,   1916. 

A  closed  vessel  maintained  under  constant 
pressure  by  means  of  compressed  air  is  used  as  a 
reservoir  for  tho  material.  The  material  drops 
from  the  reservoir  into  a  conduit  where  it  is  carried 
along  by  a  rapidly  varying  pressure  of  air.     The 

|   variations  of  pressure  are  secured  by  a  revolving 

1  valve  in  the  conduit. — .1.  II.  I*. 

Fumes ;     Apparatus     for     icithdraioing  from 

confined  spaces.  J.  A.  Campbell,  Annan,  S'.H. 
Eng.  Pat.  109,338.  Nov.  7.  1916.  (Appl.  No. 
15,921  of  1916.) 

An  ejector  has  two  vertical  inner  nozzles,  the  lower 
orifice  of  the  larger  one  being  connected  with  a 
high  pressure  fan;  the  lower  end  of  the  smaller 
nozzle  is  bent  at  right,  angles  to  project  so 
distance  through  the  larger  one,  and  is  connected 
with  the  space  from  which  the  fumes  aro  to  bl 
w  it  hdi  awn.  The  high-velocity  air  current  draw-  I 
fumes  through  the  small  nozzle. — .1.11.  P. 

Filter   bodies:    Method   of   testing .     E.   0.    R 

Marks,     London.     From    Zahm    Manufacturing 
Co.,   Buffalo,  N.Y..  U.S.A.     Eng.  Pat.  100.071, 
Aug.  25.  1916.      (Appl.  No.  12,067  of  10IC.) 
I  ,S.  Pat.  1,218,154  of  1017  ;  this  J. .  1017.  401. 

Furnaces  and  like  structures.  U.  Wodge,  Vrdmore, 
Pa.,  U.S.A.  Eng.  Pat.  109.381,  .Tan.  21.  1017. 
(Appl.  No.  1225  of  1917.) 

See  U.S.  Pat,  1.208.2  17  of  1910  ;  this  J„  H'17.  I  IS. 
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Centrifugal  apparatus  for  cleansing  liquids.  R.  A. 
Sloan  and  J.  E.  L.  Barnes,  Liverpool.  U.S. 
Pat.  1,239,734,  Sept.  11,  1917.  Date  of  appl.. 
Nov.  7,   1913. 

See  Eng.  Pat.  25,817  of  1912  :  this  J..  1913,  11  18. 

IIa.— FUEL;  GAS  ;  MINERAL  OILS  AND 
WAXES. 


Hydrogen  sulphide  ;  Liberation  of  from  gob 

fires  in  coal  mines.  T.  J.  Drakelev.  Chem.  Soc. 
Trans.,   1917,   111,  853—863. 

Experiments  were  conducted  showing  that  hydro- 
sten  sulphide  is  produced  :  (1)  By  passing  suiphur 
dioxide  over  heated  coal  ;  (2)  by  heating  mixtures 
of  coal  and  sulphur  ;  (3)  by  heating  mixtures  of 
coal  and  iron  pyrites  ;  (4)  by  passing  water  vapour 
over  heated  iron  pyrites  ;  (5)  by  passing  hydrogen 
over  heated  iron  pyrites.  In  each  experiment  the 
coal  or  iron  pyrites  was  heated  in  a  glass  tube  in  an 
electric  furnace  to  500°  C.  The  gases  evolved 
were  freed  from  tarry  matter,  dried  by  bubbling 
through  concentrated  sulphuric  acid,  and  the 
hydrogen  sulphide  absorbed  by  copper  sulphate 
acidified  with  hydrochloric,  acid.  The  presence 
of  moisture  in  the  stream  of  gases  was  found  to 
increase  the  formation  of  hydrogen  sulphide  It 
i3  concluded  from  these  results  that  it  is  possible 
for  iron  pyrites  to  assLst  in  the  ignition  of  a  gob 
fire,  forming  sulphur  dioxide,  and  then  for  a  series 
of  reactions  to  take  place  during  the  initial  stages 
of  the  fire  whereby  tho  sulphur  dioxide  is  reduced 
and  hydrogen  sulphide  is  liberated. — L.  A.  C. 

Flame  ;     Uniform  movement  of  ■ •  in  mixtures 

of  acetylene  and  air.  W.  A.  Haward  and  S.  G. 
Sastry.     Chem.  Soc.  Trans.,  1917,  111,841—843. 

Mixtures  of  acetylene  and  air  of  known  compo- 
sitions were  ignited  in  a  tube  12  mm.  in  diameter 
and  the  speed  of  the  flame  was  measured  electrically 
between  two  points  40  cm.  apart.  The  maximum 
speed  was  observed  in  mixtures  containing  8 — 10  % 
of  acetylene,  a  rather  higher  percentage  than  the 
mixture  for  complete  combustion  (7-75%  acetyl- 
ene). In  a  9  mm.  tube  the  speeds  were  somewhat 
slower,  but  gave  a  curve  (%  acetylene— speed) 
of  the  same  shape.  The  curves  differed  In  shape 
somewhat  from  that  described  by  Le  Chatelier 
(see  this  Journal,  1896,  188)  obtained  by- 
similar  experiments.  With  a  25  mm.  tube  the 
duration  of  uniform  speed  was  too  short  to  admit 
of  accurate  measurement  by  the  means  emploved. 

— L.  A.  C. 

i'lilisation  of  Italian   products   \pcirolcum   and  tar 
oils]  in  the  preparation  of  benzol.  Rodano.  Sec  III. 

Action  of  coal  gas  on  plants.     IT.     Action  on  green 
plants.     Wehmer.     See  XVI. 

Patents. 

Gas;    Process    of    purifying .     W.     O.     Felt. 

Brooklvn.  N.Y.  U.S.  Pat.  1,237.7(17,  Aug.  21. 
1917.  Date  of  appl.,  Sept.  6.  1912.  Renewed 
Nov.  1,  1910. 

A  hydrocarbon  gas  is  mixed  with  glycerin  under 
a  pressure  of  approximately  300  lb.  per  sq.  in.  and 
the  temperature  is  then  reduced  to  about  60°  P. 
while  under  compression,  whereby  glycerin  and 
impurities  separate,  and  the  gas  is  liberated  in  a 
relatively  pure  condition. — J.  E.  ('. 

Washing  coke,  breeze,  and  the  like;  Apparatus  for 

.     A.  L.  Jennings,  deckheaton.     Eng.  Pat. 

108,955,  Oct,  27,  1910.  (Appl.  No.  15,324  of 
1910.) 

Coke,  breeze,  or  the  like  is  delivered  into  the 
section,  i,  of  a  washer.     The  water  is  agitated  by 


a  vaned  roller,  o,  which  also  forces  tho  floating 
material  beneath  the  surfaco  of  the  water.  The 
refuse  sinks  to  the  bottom,  being  directed  by  the 
inclined  plates,  62,  to  a  bucket  elevator  carried  bv 
the  sprocket  wheels,  10.  and  9.     The  water  passes 


under  the  partition,  j.  and  the  floating,  washed 
breeze  is  discharged  through  tho  opening,  5,  by 
the  alternate  rise  and  fall  of  an  ejector  plate,  y. 
The  vaned  roller,  o,  the  bucket  ele\ator.  and  tho 
ejector  plate,  ?/,  are  operated  simultaneously  from 
the  shaft,  1.— J.  E.  C. 

Volatile   organic   bodies   [cracked  spirit,  etc.];    De- 
odorising    and     clarifying .     W.     A.    Hall, 

London.     Eng.    Pat.    109,077,    Aug.    26,    1916. 
(Appl.  No.   12,100  of  1916.) 

A  tank  containing  oil  is  arranged  over  a  furnace, 
or  as  an  alternative  may  be  filled  with  superheated 
steam.  Inside  the  tank  is  a  series  of  columns  so 
connected  that  they  may  be  joined  up  in  any  order, 
and  any  one  may  be  cut  out  as  desired.  The  first  of 
these  is  filled  with  Raschig  rings  of  wrought  iron,  and 
is  surrounded  by  a  coil  entering  the  column  at  the 
bottom  ;  the  others  are  packed  with  fullers' 
earth  (fioridine).  The  material  to  be  heated  (crude 
cracked  spirit,  naphthalene,  or  fatty  acids),  is  fed 
under  pressure  through  the  coil  into  the  first 
column,  which  acts  as  a  dephlegmator  and  pre- 
heater,  and  then  into  one  or  more  of  the  other 
columns  as  desired.  In  order  to  heat  tho  fullers' 
earth  throughout,  the  vapours  are  passed  through 
a  triform  series  of  pipes  within  the  column  to  the 
lower  end.  and  pass  upwards  through  the  earth  to 
the  outlet  at  the  top.  The  temperature  of  the 
bath  is  maintained  above  the  boiling  point  of  the 
distillate  required  and  any  portions  of  higher 
boiling  point  collect  at  the'  bottom  of  the  first 
column,  whence  they  can  be  withdrawn.  Th 
vapours  after  treatment  are  passed  through  suit- 
able condensing  apparatus.  By  this  process,  tin- 
oil  is  not  subjected  to  fractionation,  and  thus 
portions  of  different  boiling  points  are  condensed 
together,  avoiding  loss  of  valuable  low  boiling- 
point  constituents. — L.  A.  C. 
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(Oct.  31,  lSir. 


Paraffin  wax  :    Treatment  of for  the  pru, 

of  oxygenated  and  other  compounds  [fatty  acids']. 
A.  S .  trui.lt.  Tioisiliirf,  (icrmanv.  Eng.  Pat. 
109;386,Feb.  13,  L917.    (Appl. No. 2163 of  1917.) 

T'aiiaffix  was  in  a  molten  condition,  at  a  tem- 
perature of  100° — 1:20  c.  is  treated  with  a  blast 
of  air  or  oxygen  tor  a  prolonged  period.  The 
rolour  changes  to  light  red,  liu'ht.  yellow,  reddish- 
yellow,  and  finally  to  a  deep  yellow.  At  this  stage 
about  70%  of  the  was  has  been  converted  into  a 
mixture  of  fatty  a.  ids.  and  small  quantiti 
formaldehyde,  alcohols,  and  the  like.  The  diff(  r- 
entprodui  I  fated,  e.g.,  by  distillation,  and 

the  unchanged  wax  treated  again.  Mercuric  oxide,  or 
paraffin  wax  which  has  already  been  subjected  to 
the  treatment,  may  be  used  as  a  catalyst.-    I..  \   C. 

Lubricating  compounds  ;    Process  of  making  plastic 

.     E.    P.    Burch,    Laurel    Springs,    N.J., 

Assignor toCrew  LcvickCo.  U.S.  Pat.1,288,101, 
Aug.  28,  1917.     Date  of  appl.,  June  lti,  191ti. 

A  paraffin  oil  having  approximately  the  physical 
properties  of  dodecane  is  mixed  with  an  asphaltic 
oil,  heated  to  400° — 450°  P.  (205°— 230°  C),  and 
air  is  blown  through  the  mixture  till  it  heroines 
plastic.  The  product  is  suitable  for  use  in  contact 
with  water.— W.  P.  P. 

[Petroleum]  oils  ;    Apparatus  fur  dehydrating . 

P.  \Y.  Prutzman,  Berkeley,  Cal.  U.S.  l'at. 
l,238,331,Aug.28, 1 01 7.  Dateof  appl., May  6,1913. 

A  retokt  contains  al  the  bottom  a  steam  coil  de- 
finitely spaced  from  it ;  preheated  oil  is  fed  on 
to  this  coil  by  means  of  a  second  coil  having  small 
apertures  on  the  under  side.  The  pressure  in  the 
retort  is  approximately  atmospheric. — L.  A.  0. 


Hydrocarbon  vapours  ;   Producing  and  treating 

during  the  distillation  of  the  same.  J.  II.  Robert- 
son, New  York,  Assignor  to  Robertson  Motor 
Fuel  Process  Corporation.     T'.S.  Pat.  1,238,339, 

Aug.  28,  1917.     Date  of  appl.,  Apr.  25,  1910. 

The  vapours  produced  during  the  distillation  of 
crude  oils  are  heated  and  subjected,  under  pressure, 
to  a  current  of  electricity,  thereby  increasing  the 
yield  of  gasoline. — L.  A.  t'. 


Gasoline  ;    I'roeess  fur  making- 


.     s.  Davidson, 
Buffalo,   N.Y.     U.S.    Pat.   1,238,644,   Aug.   28, 

1917.     Date  of  appl..  Apr.  19,  1916. 

Nattkai.  gas  is  compressed  and  mixed  with  a 
volatile  liquid  of  low  specific  gravity  ;  the  mixture 
is  then  subjected  to  high  compression  and  con- 
densed. The  condensed  liquid  is  passed  into  a 
suit  a  hie  storage  tank  and  the  hydrocarbon  vapours 
are  led  oil' to  be  mixed  with  further  natural  gas  before 
compression. — L.  AC. 

( las-producers :     Working    of    by-product-recovery 

.     T.  ad  <•■  W.  Andrew,  Dumfries, 

and,  \i  i  now  to  Wetcarbonizing,  Ltd., 
London.  U.S.  l'at.  1,239,969,  Sept!  11.  1917. 
Date  of  appl..  May  7.   191  1. 

Eng.  Pat.  10,981  ol  1913;   this  J.,  1914,852. 

The  water   used  fi>r   the    lii  il  ,     cooling 

operation  na\  be  utilised  for  supplying  steam  to 
the  air  for  the  gas  producer. 

Gaseous  fuel  furna  g.  Pat.  108,701.     s,,  i. 

Method  a>ul  apparatus  for  utilisation  uj  the  heat  of 
exhaust    oases    from    heat    engines.      Eng.    Pat 
108,711.     See  I. 


Furnace  for  treatment  of  spent   iron   oxide.      Bng. 
Pat.   108,986.     See  VII. 

Process   "/    producing  synthetic  asphalt   lhn< 

r.s.  l'at.   1,237,852.     Set    IN". 


Hb.  -DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Flaming  arc;   Chemistry   uf  the -in   relation  to 

luminescence.     YV.     It.     Matt.     Amer.     Eli 

.hem.     Soc,     May,      1017.     [Advance     copy. J 
10  pages. 

Thk     subject    is     considered     under     the     heads : 

(1)  Comparison   of   carbon    arc    and    flaming   arc. 

(2)  Magnified  an:  imago  (describing' apparatus  and 
method  of  investigation).  (3)  Colour  of  an;  parte 
for  nearly  all  elements.   (4)  Divided  and  diffused 

ive  craters.  (5)  Volatility  and  crater  distance. 
(ti)  Materials  loss  volatile  than  carbon:  pittina 
residues.  (7)  Typical  characteristics  for  analytical 
purposes.  (8)  Light  sources  duo  to  reactions  with 
calcium  fluoride  in  arc  (9)  Effect  of  alkali  salts  on 
cyanogen  hands.  The  following  are  among  the 
more  important  conclusions  drawn.  From  an 
electrochemical  standpoint,  the  arc  lias  consider- 
able analogy  to  an  electrolytic  cell:  the  anode 
mat.  rial  moves  to  the  cathode  ;  the  anode  heat  is 
probably  due  to  a  high  resistance  layer  ;  the  m<>st 
electropositive  elements,  especially  those  with  two 
or  more  high-temperature  valencies  {e.g.,  CaK. 
CaPj)  tend  to  give  a  bright  arc  shell  due  to  cheiai- 
luminescence ;  and  the  electronegative  (non- 
metallic)  elements  do  not  give  light  in  a  carbon 
arc  as  elements,  but  may  do  so  as  compounds. 
As  regards  the  colour  of  different  part.--  of  the  ar-. 
in  every  case  except  with  barium  and  vauadiuni, 
the  core  is  blue  or  violet  and  the  shell  greew 
yellow,  or  red  ;  no  case  of  a  blue  arc  shell  is  know  :•■■ 
The  easily  reduced  metals,  excepting  thi 
(magnetic)  group,  give  no  are  shell,  the  lack  01 
light  being  explained  l>>  the  low  energy  of  reaction 
at.  high  temperatures.  With  u  carbon  arc.  the  Boa 
of  material  is  from  positive  to  negative  in  nearlv 
every  case  -,  hut  with  suits  of  potassium,  rubidium, 
and  ca-siuiu  in  admixture  with  calcium  fluoride] 
there  is  also  a  strong  Mast  which  comes  froru  the 
negative  crater,  causing  a  marked  dimnei 
the  negative  part  of  the  arc.  Dim  negation 
craters,  such  as  those  produced  by  barium  salts 
volatilised  from  the  positive,  are  probably  con- 
nected with  nitrogen  reactions  at  fairly  hiir1 
temperatures.  The  oxides  of  yttrium,  zirconi 
thorium,  and  other  rare  earth  elements  alio 
cratering,  whilst  beryllium  oxide  is  the  1< 
volatile  of  the  oxides  which  are  so  insulating  as 
inhibit  cratering.  Cungsten  is  easily  the 
volatile  of  all  known  elements,  tantalum  heini 
second.  The  light  sources  of  a  yellow  flame  aa 
are  due  to  reactions  involving  calcium  fluoride. 
oxide,  and  carbide  and  elemental  calcium,  in 
addition  to  the  usual  carbon  arc  light  sources. 

.  P. 

Patent. 

Lamps;    Cleaning    out    renewing    electric 

nee) .     F.  '•.  Keyes,  East  Orange,  N.-l  • 

Assignor  to  Cooper  lieu  itt  Kh-cl  ric  Co..  Hoi 
\..l.       U.S.     Pat.     l.'J".  ittg.    21,     1"I7. 

Date  of  appl.,  Jan.  28,  1914. 
Ftlakknt  lamps,  which  have  been  darken 
blackened  by  the  spattering  of  material  on  the 
walls  of  the  transparent  portion,  are  cleaned  by 
foniiint;  on  the  walls  a  volatile  compound  of 
tungsten,  then  removing  the  compound,  and 
rinsing  the  lamp  with  r.ir.  A  ''  restnngent  gas' 
is  flnallv  introduced.- — B.  -V 
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ni  — TAR  AND  TAR  PRODUCTS. 

Benzol  ;  Utilisation  of  Italian  products  [petroleum 
and  tar  oils]  in  the  preparation  of— — .  A.  (•. 
Rodano.     Annali  Chim.  Appl.,  1917,  8,  7 — !  1. 

APART  from  illuminating  gas,  winch  is  now  used 
in  Italy,  to  a  limited  extent,  in  the  production  of 
benzene,  it  would  be  possible  to  utilise,  by  ft 
i-racking  process,  crude  petroleum  from  Ripi,  and 
coal  tar  oils  from  which  all  benzene  has  been 
extracted,  for  the  same  purpose.  In  experiments 
to  determine  the  yields  from  these  products,  the 
liquids  were  made  to  fall,  drop  by  drop,  into  a 
retort,  whence  the  vapour  passed  through  a  long 
tube  which  was  packed  with  copper  foil.  This 
tubo  was  heated  to  redness  iu  a  furnace,  and  was 
connected  with  a  condenser.  Coal  tar  oil  freed 
from  benzene  and  light  oils  distilling  up  to  170"  C, 
yielded,  when  cracked  in  this  apparatus,  a  tar 
which,  on  distillation,  gave  3-5%  of  light  oils 
(b.  pt.  up  to  170°  C),  of  which  less  than  2%, 
boiling  at  122°  C,  was  a  mixture  of  benzene  and 
toluene.  Under  the  same  conditions  crude  Ripi 
petroleum  yielded  about  10%  of  tar,  rich  in  light 
oil.  This  had  sp.  gr.  0-810,  and  consisted  of 
hydrocarbons  rich  in  hydrogen.  A  mixture  of 
equal  parts  ot  the  original  substances  (coal  tar  oil 
and  Ripi  petroleum),  gave  about  7%  (calculated 
on  the  original  mixture)  distilling  up  to  170°  C.  Of 
this  product  4-5%  distilled  up  to  122° C.  ;  1-25% 
between  122°  and  142°  C.  :  and  1-25%  between 
112°  and  170=  C.  The  fraction  distilling  up  to 
122°  C.  consisted  of  a  mixture  of  benzene  and 
toluene,  and  yielded,  on  nitration,  about  equal 
parts  of  nitrobenzene  and  o-nitrotoluciie.  The 
yield  thus  obtained  was  about  >ix  times  as  great  as 
that  obtainable  from  an  equal  weight  of  coal. 

—('.A.M. 


J'heiiol  and  the  cresots  ;    Compounds  of 


with 


pyridine.     W.  H.  Hatcher  and  P.  W.  Skirrow. 
J.  Amer.  Chem.  Soc,  1917,  39,  1939—1977. 

The  authors  draw  attention  to  the  fact  that  crude 
phenols  must  be  extracted  from  coal-tar  oils  by 
means  of  sodium  hydroxide  before  pyridine  can 
be  completely  extracted  by  sulphuric  acid,  and 
they  describe  experiments  conducted  with  a  view 
to  studying  the  extraction  of  mixtures  of  pyridine 
and  phenol  in  benzene  solution  using  pure  materials. 
It  was  found  that  phenol  can  be  extracted  almost 
completely  from  benzene  in  presence  of  an  equi- 
molecular  amount  of  pyridine  by  just  sufficient 
■-odium  hydroxide  to  extract  the  same  amount  of 
phenol  in  the  absence  of  pyridine,  and  if  the 
,>yiidine  be  increased  to  four  mols.,  the  extraction 
of  phenol  is  reduced  by  less  than  5  %  ;  on  the  other 
hand,  although  if  equimolecular  amounts  are 
treated  with  dilute  sulphuric  acid,  the  percentage 
extraction  of  pyridine  is  almost  as  great  as  though 
i  be  phenol  were  absent,  if  four  molecules  of  phenol 
are  present,  the  extraction  is  reduced  by  about 
75%.  Freezing  point  curves  for  mixtures  of 
pyridine  with  phenol,  and  o-  and  p-cresol  indicated 
the  formation  of  definite  compounds  by  mole<  ular 
association.  The  dissociation  of  these  compounds 
in  benzene  and  naphthalene  solution  was  studied 
by  the  cryoscopic  method,  the  compounds  being 
present  in  equimolecular  amounts,  and  it  was 
shown  that  there  is  considerable  dissociation,  in- 
creasing rapidly  with  increased  dilution. — L.  A.  C. 

Patents. 

Phenol;     Manufacture   of [from   cresols],      H. 

Terrisse,     Geneva.     Switzerland.         Eng.     Pat. 
108,938,  Oct.  4,  1916.  (Appl.  No.  14,118  of  1916.) 

A  mixture  of  cresols  is  fused  with  a  huge  excess  of 
caustic  soda  (or  potash)  and  treated  with  an 
oxidising  agent,  such  as  copper  oxide,  or  peroxide 
of   lead,    manganese,    barium,    iron,    or    the   like, 


in  order  to  convert  the  cresols  into  the  correspond- 
ing hydroxybenzoic  acids.  The  product  may 
then  be  treated  by  one  of  two  methods.  (1)  The 
fused  mass  is  cooled  on  iron  plates,  pulverised. 
and  heated  to  about  300D  C.  in  iron  tubes  through 
which  a  stream  of  carbon  dioxide  is  passed. 
The  phenol  is  condensed  in  suitable  receivers. 
(2)  The  free  hydroxybenzoic  acids  are  isolated, 
dried,  and  heated  in  a  still  with  crude  anthracene 
oil  to  about  250°  C  when  carbon  dioxide  is 
liberated  and  phenol  distils  over.  This  method  is 
not  so  satisfactory  as  the  first,  owing  to  the  largo 
amount  of  acid  required  to  neutralise  the  caustic 
alkali  ;  also,  in  the  first  method,  the  residual 
alkali  carbonate  can  be  causticised  and  used 
again. — L.  A.  C. 

Anthraquinone  compounds.  !'.  Nawiasky,  Assignoi 
to  Badische  Anilin  und  Soda  Fabr.,  Lud- 
wigshafen,  Germany.  U.S.  Pat.  1,238,932, 
Sept.  4.   1917.     Date  of  appl.,   May  8,  1915. 

See  Ger.  Pat.  288,464  of  191 1  ;   this  J.;  1916,  355. 

Deodorising  and  clarifying  volatile  organic  bodies 
[e.g..  naphthalene}.    Fug".  I 'at.  109,077.    See  IIa. 


V.— FIBRES  ;     TEXTTLES  ;     CELLULOSE  ; 
PAPER. 

Paper    pulp  ;     Waste    products    for .       G.    E. 

Walsh.     Paper  Making,   1917,   36,  283—285. 

Tub  by-product  of  the  Indian  corn  (maize)  crop 
in  the  United  States  offers  an  attractive  raw 
material  for  paper  manufacture,  as,  at  the  rate 
of  one  ton  of  corn  stalks  to  the  acre,  the  annual 
supply  would  be  100.000,000  tons,  not  more  than 
one-third  of  which  is  put  to  practical  use  at  the 
present  time.  The  valuable  part  of  the  corn- 
stalk for  paper  making  is  the  tough  outer  fibre, 
this  portion  being  also  of  least  value  for  cattle 
fodder.  Thus  by  stripping  the  outer  fibre  a 
double  purpose  would  be  served,  and  the  residue 
would  be  compressed  into  a  concentrated  form  of 
fodder.  Corn  stalks  have  been  used  for  rough 
paper  and  cardboard,  but  so  far  not  for  fine  printing 
paper.  Corrugated  cardboard  Ijoxes  made  from 
coin  stalk  pulp  are  capable  of  replacing  wooden 
boxes  for  the  despatch  of  goods  and  would  liberate 
a  large  amount  of  lumber  for  more  important  usee  . 
Broom  corn  offers  a  more  valuable  raw  material 
than  ordinary  Indian  corn,  the  yield  of  fibre  is 
much  higher  (42 %),  and  the  quality  is  suitable 
for  the  manufacture  of  white  book  papers.  The 
quantity  of  broom  corn  stalks  available,  however. 
is  only  about  500,000  tons  annually,  and  it  is  not 
certain  what  would  be  the  effect  on  the  broom 
industry  if  the  crop  were  greatly  enlarged.  In  the 
United  States  about  720,000  acres  are  devoted 
to  rice  cultivation,  the  yield  of  rice  straw  being 
about  two  tons  to  the  acre,  mo^t  of  which  is  wasted. 
At  present,  only  four  paper  mills  are  using  tb 
rice  straw  as  a  raw  material,  but  the  fibre,  though 
short,  is  of  excellent  quality  and  produces  paper 
of  fine  texture.  The  fibre  lint  which 
after  the  '/inning  of  cotton  is  a  valuable  material 
which,  although  not  suitable  alone  for  the  manu- 
facture of  paper,  ran  be  digested  with  corn  -I 
or  broom  corn  and  gives  softness  and  improved 
texture  to  the  paper.  Cotton  stalks  are  not  a 
vny  promising  material,  but  Max  straw  should 
become  an  important  source  of  paper  suppl 
There  are  about  2,500.000  acres  devoted  t<>  flax 
seed  cultivation  in  the  United  states,  yielding  over 
3,000,000  tons  of  straw  :  as  yet  this  material  bas 
not  been  utilised. — J.  F.  TS. 
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Patents. 

Woollen     fabrics;      Treatment     of     woven ■  io 

extract  vegetable  matter  therefrom.  P.  II.  ffepple- 
ston.  Assignee  of  J.  Nelson,  Napier,  New 
Zealand.  Eng.  Pat.  100,685,  June  7.  1916. 
(Appl.  No.  8069  of  li'lit.)  Under  hit,  Conv., 
Jane  1 1.  1916. 

Woollkn  fabric,  direct  from  the  loom  and  while 
-till  in  its  greasy  state,  is  heated  in  a  "  tentering  " 

or  drying  machine  to  about  170  l'.  (77  ('.)  or 
higher,  so  as  (o  render  seed  and  other  vegetable 
impurities  brittle.  The  fabric  is  then  fed  im- 
mediately    into    an    ordinary    milling    machine, 

tho  rollers  of  which  are  rotated  at  a  suitalile  speed  ; 

the  impurities  are  thus  subjected  to  a  crushing 

and  rubbing  action,  causing  them  to  be  loosened 
and  to  fall  out  of  the  fabric. — J.  F.  H. 


Yarn  or  the  like  ;    Apparatus  for  drying 


.  H. 
I'.  \nderton  and  (;.  Bailey,  Bradford,  Yorks. 
Eng.  Pat.  108,684,  Sept.  13,  1916.  (Appl.  No. 
2322  of  I  f>Ht.) 

Ax  apparatus  for  drying  hanks  of  yarn  consists  of 
a  series  of  perforated  cylinders  or  hollow  rollers 
mounted  within  a  closed  chamber,  the  rollers  being 
formed  with  comparatively  large  axial  openings 
so  that  heated  air  may  be  circulated  through  them 
and  out  through  the  openings  in  their  peripheries, 
from  heating  apparatus  adjoining  the  chamber. 
The  hanks  are  carried  over  the  rollers  by  two  scries 
of  tapes  and  are  pressed  in  contact  with  the  rollers 
while  passing  through  the  chamber,  being  subse- 
quently delivered  outside. — J.  P.  B. 

Waterproof  material  and  process  of  making  fame. 
Fibre  product.  J.  Mcintosh.  Norristown,  Pa., 
Assignor  to  Diamond  State  Fibre  Co.,  Bridge- 
port, Pa.  U.S.  Pats,  (a)  1,23(5,460  and  (b) 
1,236,461,  Aug.  14.  1917.  Dates  of  appl..  (a) 
Apr  2.7.  101b.  Renewed  .lulv  5,  1017.  (b) 
June  2:!,    10KS. 

(a)  Vulcanised  fibre  is  impregnated  with  a  solvent 

of  bakelite,  e.g.,  alcohol,  and  the  solvent  is  dis- 
placed by  a  condensation  product  of  phenol  and 
formaldehyde  ;  the  material  is  then  heated  to 
convert  the  condensation  product  into  it.s  solid 
form.  The  solvent  employed  may  be  used  to 
displace  tho  parrhmentisimr  agent  in  the  freshly 
made  vulcanised  fibre  and  be  then  itself  displaced 
by  the  condensation  product,  (b)  Parchmentised 
fabric  or  fibre  is  impregnated  with  a  modified  oil. 
e.g.,  a  sulphonated  oil. — J.  F.  B. 

Fibre     product ;      Process    oj    making  a      .   J. 

Mcintosh,  Norristown,  Pa..  Assignor  to  Diamond 
Stat.-  Fibre  Co.,  Elsmere,  Del.  U.S.  Pat., 
1,230.959,  Aug.  14,  1917.  Date  of  appl..  Mar. 
10.  1017.     Renewed  July  •">,  1917. 

Parchmentised  fibre  i-  treated  with  a  water- 
soluble  material  and  then  with  a  waterproofing 
substance  which  is  soluble  in  the  first  material. 
The  first  treatment  may  be  adapted  to  remove  tho 
water  by  displacement,  and  tho  waterproofing 
substance  may  be  capable  of  rendering  the  im- 
pregnated fibre  flexible.     J.  F.  B. 

ileellulose  and  process  oj  making  the  same. 
W.  (i.  Lindsay,  -New  York.  Assignor  to  The 
Celluloid  Co.  U.S.  Pat.  1,236,578,  Aug.  1  I, 
1917.      Date  of  appl.,  Apr.  8,   1011. 

i  v.i. i. r  i. os  i :  is  tr.'  i  ted  with  a  preliminary  bath,  e.g., 
hydrous  acetic  acid,  which   without  altering    the 

cellulose,  act  <  so  a  ■   to  in.  I  in  e  act  via  t  ion  when  tin' 

treated  cellulose  is  subjected  to  an  acetylating 
bath  miscible  with  tin.  preliminary  bath  :  the 
led  cellulose  is  then  subjected  to  the  action  of 
a  non-solvent  acetylating  bath  at  50° — 80°  P. 
(10-5°— 20-5°  C.).-  .1.  K.  B. 


1' .  lyla  llulose  process  and  product.  W.  (1.  Lindsay  . 
Newark,  N.J.,  Assignor  to  The  C  llu  oid  Co. 
U.S.  Pat.  1,236,579,  Aug.  14,  1917.  Unto  of 
appl.,  July  11,  191 1. 

i'i  U.UL09E  (Ion  parts)  is  impregnated  with  a  mix- 
ture of  200  parts  of  90  acid  and  50  i>«rt-< 
of  srinc  chloride,  and  then  acetylated  with  a 
mixture  of  450  parts  of  acetic  anhydride  and  1050 
parts  of  benzene.  Tim  cellulose  is  not  hydrolywd 
by  this  treatment,  and  the  acetylcelluloso,  wliich 
is  soluble  with  difficulty  in  chloroform,  retains  the 
fibrous  structure  of  the  original  cellulose. 

Paper-stock  from  cereal  straw  ;  Process  of  making 
— - — .  .1.  E.  Lappen,  Assignor  to  Winona  Pu  p 
and  Paper  Co.,  Winona,  Minn.  V.H.  Pat. 
1,236,723,  Aug.   14,   1017.     Date  of  appl.,  Apr. 

21,  1910. 

STRAW  i--  boiled  with  water  under  pressuro,  and 
warm  water  is  forrfd  through  '.he  m  >ss,  whilst  it 
is  under  pressure,  to  remove  the  gummy  matter 
which  has  been  liberated  during  the  digestion  ; 
cold  water  is  then  forced  through  the  mass  while 
it  is  still  warm  and  under  pressure,  to  displace  the 
gummy  liquor  without  allowing  it  to  becoim 
mixed  with  the  cold  water. — J.  F.  U. 

Paper-making.     [Sizing.'.     A.    Brannon,     Assignor 
to   If.    F.    Marston,    Dayton.    Ohio.     U.S.    Pat 
1,237,864,  Aug.  21,    1017.      Date  of  appl.,   Oct. 

22.  1912.      Renewed  Feb.  10,  1917. 

A  web  of  paper  direct  from  tho  driers  of  the  paper 
machine  is  immersed  in  size,  the  surfaco  portions 
of  the  size  are  removed  by  squeezing,  a'ld  the 
sized  paper  is  subjected  to  cold  until  the  size,  has 
become  absorbed  bv  and  set  in  the  paper,  wliich  is 
then  dried.— J.  P.  B. 


Sulphite  liquor  ; 
substances   in 
men,  Norway. 
1917.     Date  of  appl.,  Dec 


Process    of    precipitating    organic 
— .     II.   II.    Landmark,    Dmm- 
U.S.   Pat.    1,236,948,   Aug.   14. 
7,    1910. 


TiiKorganic  sulphonic  acid  combinations  contained 
in  spent  sulphite  liquor  aro  decomposed  and  pro- 
cipitated  by  treatment  with  a  stronger  acid,  e.g., 
sulphuric  acid  produced  by  the  oxidation  of  the 
sulphurous  acid  contained  in  the  liquor,  by  the 
discharge  of  electric  sparks  in  presence  of  oxygon 
or  air,  or  ozonised  oxygen  or  air,  within  the  vessel 
in  which  tin-  liquor  is  under  pressure  and  in  wliich 
the  precipitation  takes  place. — J.  F.  B. 


Animal   hair:    Process   of  cleaning- 


■  and    pro- 


ducing fertiliser.  II.  Y.  McBride,  Artesia,  N".»- 
Mcxico.  U.S.A.  Eng.  Pat.  109,149,  Nov.  7. 
1910.     (Appl.  No.  15,943  of  191(5.) 

See  U.S.  Pat.  1,218,573  of  1917  :  this  J.,  1917,  450. 

Drying  mach  ines  [for  fabrics].  T.  Allsop  and  W.  W. 
Sibso,,.  Mt.  Airy,  Pa.,  U.S.A.  Eng.  Pat. 
109,822,  Sept.  20."  1910.  (Appl.  No.  PU07  of 
1916.) 

See  U.S.  Pat.  1,198,377  of  1916  ;  this  J.,  1916,  LI06, 

Paper;    Process  of  manufacturing  irolerproof  — — 
especially    for    metallic    styli.     Kimpitsu  - 
Kabushiki  Kaislia,  Ltd..  and  S.  Kuroki,  'i 
Japan.      Eng.     Pat.     109.200,     Jan.     25.     1017. 

(Appl.  No.   12SS  of   1017.) 

si  e  U.S.  Pat.  1,234,045  of  1917  j  this  J.,  1017,  1004, 

Drying  apparatus  for  use  in  drying  fruit,  vegetables, 

herbs,  chemicals,  powders,  seeds,  minerals,  fibre. 
and  On-  like.     Eng.  Pat.  108,915.     See  I. 
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VI— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Elcclrical  cndosmose  and  adsorption.  [Theory  of 
dyeing.]  T.  K.  Briggs,  H.  L.  Pierson.  and 
H.  S.  Bennett.  Amer.  Eleetrochem.  Soc,  May, 
1917.      [Advance  copy.]     11  pages. 

The  relation  between  electrical  endosmose  and  the 
adsorption  theory  of  contact  electrification  is 
discussed  and  it  is  shown  that  this  theory  provides 
a  rational  explanation  of  the  phenomena.  Experi- 
ments made  with  a  modified  form  of  Perrin's 
endosmometer  confirmed  the  data  accumulated  by 
this  author,  and  a  careful  study  was  made  of  the 
effect  and  temperature  on  the  rate  of  electrical 
endosmose.  The  results  of  some  experiments  with 
acid  and  basic  dyestuffs,  using  an  alundum 
diaphragm,  are  given,  and  it  is  shown  that  the 
phenomena  encountered  in  dyeing  are  in  accord 
with  the  ionic  adsorption  theory. — D.  F.  T. 


Patent. 


J.idigo  fermentation-vat  . 
paraiions  for  the  ■ 


Stable  concentrated  pre- 
A.  Schmidt,  Assignor  to 


Farbw.  vorm.  Meister,  Lucius,  und  Briining, 
Hochst,  Germany.  U.S.  Pat.  1,239,526,  Sept. 
11,  1917.     Date  of  appl.,  Nov.  13,  1914. 

Seh  Eng.  Pat.  22,148  of  1914  :  this  J.,  1915,  1245. 


vTI.— ACIDS;  ALKALIS;  SALTS;   NON- 
METALLIC  ELEMENTS. 


Calcium    carbonate  ;    Solubility    of  ■ 


in    boiling 


icaier.     A.    Cavazzi.     Gazz.    China.    Ital.,    1917, 
47,  II.,  49—63. 

Experiments  are  described  which  show  that 
calcium  carbonate  is  slowly  dissociated  in  boiling 
water,  with  the  loss  of  carbon  dioxide.  Owing  to 
this  dissociation  it  is  not  possible  to  obtain  a 
solution  of  calcium  carbonate,  by  itself,  in  boiling 
water.  The  dissociation  is  inhibited  in  presence 
of  about  15  c.c.  of  p.  cold  saturated  solution  of  lime 
per  litre  of  boiling  water  in  which  the  calcium 
carbonate  is  suspended.  The  substance  which 
dissolves  when  calcium  carbonate  is  boiled  for  a 
long  time  with  water  is  practically  entirely  free 
lime,  the  quantity  dissolved  depending  mainly  on 
the  volume  of  the  liquid,  the  duration  of  the 
boiling,  and  the  concentration  of  the  solution. 
The  addition  of  a  small  quantity  of  sodium  car- 
bonate (005  grin,  per  litre)  is  sufficient  to  prevent 
the  dissociation  by  boiling  water,  and  hence  the 
solution  of  the  calcium  carbonate,  so  that  the 
filtrate  from  the  boiling  liquid  gives  no  turbidity 
with  ammonium  oxalate.  When  calcium  car- 
bonate is  precipitated  from  aqueous  solutions,  it 
forms,  even  in  the  presence  of  free  lime,  super- 
saturated solutions,  the  stability  of  which  depends 
mainly  on  the  temperature  and  the  concentration. 

— C.  A.  M. 

Di-lead  arsenate;   Decomposition  of by  water. 

C.  C.  McDonnell  and  J.  J.  T.  Graham.     J.  Amer. 
Chem.  Soc,  1917,  39,  1912—1918. 

Di-lead  arsenate,  although  only  very  slightly 
solublo  in  water,  has  been  found  to  have  a  burning 
effect  on  tender  foliage  when  used  as  an  insecticide. 
Investigations  were  therefore  made  as  to  the 
action  of  large  quantities  of  water  on  this  com- 
pound. Quantities  of  the  di-lead  arsenate  were 
treated  under  different  conditions  with  freshly 
distilled  water,  the  solid  filtered  off,  and  the 
filtrates  tested.  The  proportion  of  arsenic  to  lead 
in  these  uas  found  to  be  higher  than  in  the  original 
compound,  indicating  that  arsenic  acid  was 
liberated   and    that   minute   traces    of   lead    were 


going  into  solution.  A  much  smaller  amount  of 
lead  was  dissolved  by  hot  water  than  by  cold. 
Under  certain  conditions,  e.g.,  when  the  compound 
was  washed  with  cold  running  water,  minute 
colourless  transparent  crystals  were  formed  in  the 
filtrate,  and  these,  on  examination,  proved  to  be 
identical  with  erystals  formed  in  the  residues  from 
the  filters.  This  crystalline  compound  was  found 
to  be  a  basic  lead  arsenate  (hvdroxv-mimetitei 
having  the  formula,  Pb^PbOHXAsO.h.H.O. 

— L.  A.  C. 

Carbon  dioxide  and  ammonia;  Adsorption  of 

by  charcoal.  L.  B.  Richardson.  ,T.  Amer.  Chern 
Soc,  1917,  39,  1828—1848. 

The  author  has  investigated  the  adsorption  of 
carbon  dioxide  and  ammonia  by  charcoal  at 
pressures  up  to  four  atmospheres.  In  the  case  of 
carbon  dioxide,  equilibrium  pressures  were 
measured  at  twenty-one  temperature  points 
between  — 64°  and  200°  C.  ;  in  the  case  of  ammonia . 
at  seventeen  points  between  — 20°  and  200°  C. 
The  results  obtained  show  that,  although  below  a 
pressure  of  60  cm.,  the  degree  of  adsorption  is  in 
fair  agreement  with  the  logarithmic  isotherm 
equation  suggested  by  Freundlich,  a—ap'f*  («  = 
vol.  of  gas  adsorbed  by  one  gram  of  charcoal  at 
a  given  temperature  :  p  =  the  equilibrium 
pressure,  a  =  vol.  of  gas  adsorbed  at  thai 
temperature  under  a  pressure  of  1  cm.,  and 
1  /n  =  [d  log.  a]  •+-  [d  log.  p].  a  constant ),  above  that 
pressure  the  adsorption  rapidly  decreases,  indica- 
ting a  maximum  value  for  each  temperature  point. 
In  the  case  of  carbon  dioxide,  no  evidence  wa3 
obtained  of  the  formation  of  a  chemical  compound 
such  as  that  obtained  by  Khead  and  Wheeler 
(this  J..  1913,  276)  in  the  adsorption  of  oxygen  by 
charcoal,  but  in  the  adsorption  of  carbon'dioxide 
at  low  temperatures,  certain  phenomena  suggest 
that  a  small  quantity  of  the  gas  may  be  absorbed 
in  the  charcoal  structure. — L.  A.  C. 

Liberation   of  hydrogen   sulphide  from  gob  firce  in 
coal  mines.     Drakeley.     See   I1a. 

Acid-resisting  properties  of  some  iron-silicon  alloys. 
Kowalke.     See  X. 

Patents. 

Ammonium    sulphite;    Process  for   o.ridising 

to  amnion  ium  sulphate.  Elektrizita tswerk  Lonza , 
Gampel,  Switzerland.  Eng.  Pat.  105,906,  Mar. 
21,  1917.  (Appl.  No.  4113  of  1917.)  Under 
Int.  Conv.,  Apr.  25,  1916. 

CALCIUM  sulphate  is  employed  as  an  oxygen 
carrier  to  accelerate  the  oxidation  of  ammonium 
sulphite  by  air  and  prevent  loss  of  ammonia.  The 
process  depends  on  the  formation,  by  double 
decomposition,  of  calcium  sulphite  which  is  more 
rapidly  oxidised  than  the  correspomling  ammonium 
compound. — W.  E.  F.  P. 

Sulphate  of  ammonia  ;  Production   of  neutral . 

F.  Capron,  Barcelona,  Spain.  Eng.  Pat.  108,990, 
Dec  X,   1916.      (Appl.  No.  17.648  of  1916.) 

Impure,  acid  crystals  of  ammonium  sulphate 
obtained  by  the  usual  processes  are  washed  with 
a  saturated,  neutral  or  slightly  alkaline  solution  of 
ammonium  sulphate  until  free  from  acid,  and  then 
centrifuged. — W.  E.  E.  P. 

Cyanides   and   ammonia  ;     Process  of  manufacture 

of .     L.  P.  Devaucelle,  Courbovoie,  France, 

and  F.Bensa,  Genoa,  Italy.  U.S.  Pat.  1,237,485, 
Aug,  21,  1917.     Hate  of  appl.,  Sept.  9,  1915. 

A  suitable  reaction  mass  i;  heated  in  a  retort 

through  which  nitrogen  is  passed  I"  form  cyanide-. 
A    current   of   steam    is    then   substituted    for    the 

nitrogen:  ammonia  is  thus  formed,  the  tempera- 
ture of  the  charge   being   reduced      ifflcientfy   •■> 
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prevent  the  production  of  cyanates  and  dissoci 
of  the  ammonia,  without  lowering  appreciable 
temperature  of  the  furnaci   and  retort. 

~J.  B.  C.  K. 

Ammonia-oxidation  process.  C.  Ellis,  Mont,  lair, 
N.J.  U.S.  Pat.  1,237,884,  Aug.  21, 1917.  Date 
"i  -pi)!.,  Jan.  2,   1917. 

Ajlmom\   and  a  gas  containing  o   ygen,  e.g., 

are  brought  inl itact  with  an  oxidising  catalyst 

containing  a  compound  of  silver  with  an  oxygen 
compound  of  another  element,  <•.</..  silver  molyb- 
date.     Oxides  of  nitrogen  are  produced. 

— J.Br-O.  K. 

spaa  iron  oxide  ;  Furnaci  for  the  treatment  of . 

J.     Kershaw,     London.       Eng.     Pat.     108,986, 
Dec.  1,  1916.     (  i.ppl.  NTo.  17,280  ,,t  inui.) 

The  apparatus  consists  of  one  or  more  inclined 
flues,  each  provided  with  a  feeding  di  rice  at  the 
upper  and  discharging  means  at  the  lower  end. 
Che  flues  may  be  arranged  one  above  the  other,  in 
spiral  form,  around  a  central  column,  the  inclina- 
tion being  such  thai  tin-  spent  oxide  remains  in 
iuposc  upon  tli,.  iloor  of  each  until  the  sulphur  is 
expelled,  when  the  residue  travels  downwards  by 

Li:lw,v   <»   the   pla f   discharge.     A   common 

collecting  Hue  for  the  sulphurous  yases  is  provided 
at  the  top  of  the  furnace.     \V.  E.  F.  P. 

Aluminium  fluoride;    Process  for  obtaining . 

0.  A.  Doremus,  New  York,  Assignor  to  J.  S. 
Hoyt,  Danen,  Conn.  U.S.  Pat.  1,237,488 
Auk.  21,  L9I7.  Date  of  appl.,  Feb.  21,  1913.  " 
Fkl*pau  is  treated  with  20%  hydrofluoric  acid  to 
produce  soluble  aluminium  fluoride  and  hydro- 
ftuosilicic  acid  and  insoluble  alkali  fluosilicate 
Tho  mixture  is  tillered,  and  the  hot  solution 
treated  with  aluminous  material  to  decompose  the 
hydronuosilicic  acid,  after  which  the  liquid  is 
again  filtered  and  evaporated  to  dryness  to  recot  i  c 
aluminium  fluoride. — W.  E.  F.  )'. 

Calcium  arsenate  ;    Process  of  making .     G    R 

Riches  and  W.  C.  Piver,  Hoboken,  N.J.     6"8 

Oct  ^Hii:  Au"  -1,  |,J17-  Pat" '" appl- 

t'ALCKM    hydroxide    is    treated    with    arsenic    arid 

in   the   presence   of   an   independent   electrolyte, 

u.h  as  sodium  hydroxide,  which  prevents  the 
occlusion  of  a  soluble  compound  of  calcium  and 

arsenic  by  the  eal.ium  arsenate  formed  as  a  result 
i  >f  the  reaction. — J.  B.  ( '.  K . 

Oxide  of  tin  ;  Process  for  the  direct  production  of 
pure — — .  J.  Xerwalp,  Neuss,  Germany.  U.S. 
Pat.  1,237,840,  Aug.  21,  1917.  Date  of  appl., 
Sept.  3,  Hill.  ll 

A  TIN-BEARING  material  is  heated  in  the  presence 

..f   a   ua.seons   reducing   a-.j.-nt,    but   in  an  oxidising 

atmosphere,  to  at  least  the  reduction  temperature 

of  tin  oxide,  without   producing  a   melt.      The  tin 
pour    formed    by    the    reaction    is    immediately 
oxidised  and  leaves  the  charge  as  oxid 

—J.  B.  C.  K. 

Iodine;      Processes     for     producing .     I?      L 

Datta,  Calcutta.     Eng.   Pat.    108,918,  Sep!     12 
1916.     (  Lppl.  No.  12,878  ol   1916.) 

The   process   depends   on   the   decomposition   of 
gaseous  I  iodide  bj  nitrous  | 

idation  of  the  resulting  nitric  oxide  i.\ 
Sm"'    '  ihloride    and    bromide    an-    not 

similarly  dei  o  the  iodini  i  by  this 

mean:  is  free  from  other  halogens.     In  practi 

0U8  hydrogen  iodide,  air.  and  nitrous  gasef 
ordinary    temperature,    are    condui  ted 
separate  inlets  into  a  glazed  earthenware  chaml  •  t 
theiodme  being  deposited  in  •  rystals  or.  the  walls  ■ 


or  a  currenl  ol  air  and  nitrous  gases  (:;  to  i  i,v 
jorumi  i  d  ovct  a  slowly  heated  mixture  of 
-:'-'  "pdide  and  sulphuric  arid  (or  sodium 
bisulphate)  m  molecular  proportions,  the  liberated 
iodine  bem-  condensed,  and  the  escaping  eases 
mix.d  with  air  for  further  use W.  E.  F. 

Alkali  i,i,  l„l  compounds  :    Proa      ■■(  obtaining 

mineral  silicates  and  other  material* 
[ainimi     alkalies.     A.     Mond,     London.     Prom 

,.  ",    ■',.: '11Inu(1,-■  J'""  An«''l--"-  I'll-,  U-S.A. 
Pat.  IOO.IOo,  Sept.  .-,.  1916.     (Appl    X,, 

8.  Pat.  1,200,887  ol  1918:  this  J..  1917,  •;■■ 
lie-  process  may  be  used  for  recovering  potassium 
■>■■'    '-1-"   compounds   as   ,-.    bv-produi  t   in   c 
tfacture. 

Production  and  mainteiuinci   ../  high  vacua  and  II,,' 
purification   of   noble  t/ase.".      Kng.   Pat.    lOf) 
Si  i  1 . 


VIII.-GLASS  ;  CERAMICS. 

Patent. 

Kiln-baked  articles  ;    Method  and  means  for 
——[icith  glaze].  .1.  W.  Ivcry,  Assignor  t. 
I  roducts  Co..   Brazil,   Ind.   I\s.   i'at.   1,237 
Aug.   21,    1917.     Date  of  appl.,   Jan.   22,    RUT.' 

THE  glaze  material  in  the  foim  of  slip  is  fed  into  B 
horizontal    tube    fixed    in    the    side    of     a     kiln 
Inside  this  tube  is  flxed  axially  a  pipe  terminating 
in  a  nozzle  and  connected  with  a  supply  ol 
pressed  air.     The  blast  of  air  issuing  'from   the 
nozzle  carries  the  glaze  material  in  the  torn 
cloud   of   spray   into    the    kiln   and   so   con' 
charge.-    II.  J.  H. 


IX.-BUILDING    MATERIALS. 


\.     Lei  ■  an 
Eng.    and    Min.    J., 


... 


Bauxite  for  lining 
Ceramique,  1917. 
104.   117. 

A    MIXTURE    of    anthracite    (1    part)    and    crude 
bauxite  as   quarried   (3   parts)  is  charged  into  i 
not    furnace,    lined    with    fused    bauxite.     Air  nt. 
an  initial  pressure  of  40  in.  water  gauge  is  blown 
through  and  the  charge  rapidly  heats  up.     The 
pressuri       ises    and    may    reach    400    in.,  though 
usually     hill    in.    water    gauu-e    i.    the    maximum 
attained.  Tho  bauxite  gives  up  its  water  suddenly 
and  is  thereby  disintegrated.     Aluminium  carbide 
is  produced  and  bums  later,  raisin-  the  temper- 
ature    to     3000    C.     silica     is     volatili 
oxid.-  is  reduced  to  metallic  iron  which  is  expelled 
by  the  air  blast  with  the  production  of  a 
..I  -parks.    The  blast  is  continued  so  as  to  bum  mil 
excess   of   carbon   and    cool    the  purified  pro 
which  can  then    be   used   in  tho  manufacture  a 
refractor]    bauxite  bricks. —it.  j.  h. 

Patents. 

Wood  impregnation.  II.  (J.  Jennison.  Toledo, 
obi...  C.S.  Pat.  1,237.521,  Aug.  21,  1917. 
Di        of  appl..  May  20,   191-6. 

The   wood   is  steamed,  superficially  impregnated 
by  submersion  under  increased  hydrauli 
and  the   impregnating  liquid  is 'then  distri 
out     the    mass    by   exposure    to    in.  i 
gaseous  pressure.     On  releasing  this  gas  pressure, 
the  excess  of    liquid    is    exuded    from    the    pore* 
of  the  (food.  -  II.  J.  If. 
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Asphalt  limestone  :    Process  of  producing  synthetic 

.     C.  L.   V.  Zimmer,     Berlin-Wilmersdorf, 

Germany.  U.S.Pat.  1,237,852,  Aug.  21,  1917. 
Date  of  appl.,  Aug.  11,  1915. 

Powdered  limestone  or  the  like  is  added  to  an 
aqueous  emulsion  of  bituminous  material,  and  the 
stone-like   product    is   heated   to    150  — 200    0. 

— H.  J.  H. 

Refractory  material,  and  process  of  making  the 
same.  H.  A.  Kennedy,  Clearfield.  Pa.  U.S.  Pat. 
l,238,020,Aug.21,1917.Dateofappl.,Nov.28,1916. 

A  basic  refractory  material  is  produced  in  clinker 
form  by  subjecting  an  intimate  mixture  of  lime, 
magnesia,  silica,  and  an  oxide  fluxing  agent 
to  a  high  temperature  in  a  rotary  kiln,  in  : 
such  proportions  that  the  product  contains 
78 — 92%  of  calcium  and  magnesium  oxides  and 
2 — 13%  of  silica  in  addition  to  the  oxide  fluxing 
a  sent.— H.  J.  H.  . 

Impregnating      artificial      and    natural    materials 

\wood,  stone,  fabrics,  etc.]  :  Process  of  — — . 
B.  Sehwerin,  Assignor  to  Elektro-Osmose  A.-G. 
(Graf  Sehwerin  Ges.),  Frankfort,  Germany. 
U.S.  Pat.  1,238,202.  Aug.  28,  1917.  Date  of 
appl.,  Aug.  23,  1916. 

SEEEng.  Pat.  101,205  of  1916':  this  J..  1917,340. 

Cement;     Mann  fact  are    of .     A.    Helbronn  r. 

Paris.  U.S.  Pat,  1.239.912,  Sept.  11,  1917. 
Date  of  appl.,  Dec.  29,  1913. 

See  Ft.  Pat.  468,527  of  1913  ;  this  J..  1914,  965. 

Process  of  obtaining  alkali  metal  compounds  from 
mineral  silicates  and  other  materials  containing 
alkalis.     Eng.  Pat.  109.105.     See  VII. 


X.— METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Iron    ores ;     Present    knowledge    and    practice    in 

regard    to    the    briquetting    of .     G.    Barrett 

and   T.   B.    Kogerson.      Iron    and    Steel    Inst.. 
Sept.,  1917.     [Advance  copy.]    42  pagi  ;. 

The  processes  may  be  subdivided  into  four 
classes  :  (a)  Those  in  which  cohesion  is  brought 
about  by  pressure.  The  most  widely  used  is  the 
Ronay  process,  (b)  Those  in  which  the  ore  is 
pressed,  with  or  without  addition  of  a  binder  (e.g., 
lime  or  clay),  and  subsequently  heated  to  incipient 
lusion  or  vitrification.  The  Grondal  process  is 
the  most  satisfactory  of  this  class,  (c)  Those  in 
which  the  ore  is  mixed  with  a  binder,  pressed 
into  moulds,  and  hardened  in  ah.  steam,  or  gas. 
Magnesium  chloride  is  used  in  the  Schumacher 
process,  granulated  slag  and  lime  in  the  Stiitz 
process,  and  sulphite-cellulose  waste  liquor  or 
sulphite  pitch  in  the  Trainer,  Pioneer,  and  I'ol- 
lacsek  processes,  (d)  Those  in  which  the  material 
is  agglomerated  by  heat  alone.  The  most  widely 
used  process  is  that  of  nodulising  in  rotary  kilns, 
which  are  usually  fired  with  pulverised  coal, 
1  hough  oil,  producer  gas,  and  blast-furnace  gas  are 
also  used.  The  so-called  sintering  processes 
include  the  Dwight-Lloyd.  the  riuntington-Hebei  - 
lein,  the  Greenawalt.  and  the  West  process.  As 
regards  the  suitability  of  the  various  processes 
for  iron  ores,  those  of  class  A  are  not  likely  to 
produce  satisfactory  briquettes  for  the  blast 
furnace,  and  are  expensive  to  work.  Those  of 
class  B  (eg.,  the  Grondal  process)  can  be  made  to 
yield  suit-able  products.  In  class  c,  the  Schu- 
macher process  is  probably  the  cheapest  of  the 
(rue    briquetting   processes,    and   appears    to   have 


been  successful  in  a  number  of  works.  Th.- 
disadvantage  of  all  true  briquetting  prores.--  is 
is,  that  in  at  least  one  stage  every  briquette  must 
be  moved  by  hand,  entailing  heavy  labour  cost 
and  risk  of  breakage.  The  rotary  kiln  has  a  large 
capacity,  is  not  subject  to  royalty,  and  needs 
little  labour.  It  is  effective  for  reducing  the 
amount  of  sulphur  in  the  ore,  but  requires  careful 
working,  as  rings  of  clinkered  ore  are  liable  to  form 
in  the  hottest  part  of  the  kiln.  Sintering  has  been 
widely  adopted  in  America  owing  to  its  reputed 
low  cost  of  operation,  simplii  -ily,  and  wide  rang'- 
of  applicability.  The  sintered  material  is  strong 
and  stands  weathering  and  stacking  well.  Experi- 
ments should  be  made  with  every  new  material 
upon  a  small  scale  before  agglomerating  plant 
is  installed  to  treat  it.  Comparative  costs  at 
pre-war  prices  are  given,  and  descriptions  of 
briquetting  machines  and  coal  pulverising  plant, 

— W.R.S. 

Phosphorus  ;     Determination    of in    cast   iron. 

A.  Cavazzi.    Annali  Chun.  Appl.,  1917,  8,  1 — 6. 

About  5  grms.  of  the  finely-divided  sample  is 
boiled  with  dilute  nitric  acid  (1:1)  until  nitrous 
fumes  are  no  longer  evolved,  and  the  solution  is 
treated  with  15  to  20  c.c.  of  dilute  sulphuric  acid 
(8  to  9  c.c.  of  strong  acid),  and  gently  boiled  until 
white  fumes  appear,  the  heat  being  then  regulated 
so  that  the  temperature  of  the  ferric  sulphat 
does  not  exceed  210-  C.  (decomposition  tem- 
perature 350 :  C).  When  the  evolution  of  white 
fumes  has  practically  ceased,  the  residue  is  pow- 
dered, again  heated,  and  then  cooled,  and  treated 
with  40  c.c.  of  a  mixture  of  5  c.c.  of  strong  nitric 
acid,  20  c.c.  of  strong  hydrochlori  :  acid,  and  15  c.c. 
of  water,  and  the  liquid  gently  boiled  until  con- 
centrated to  about  a  third  of  its  volume.  It  i> 
then  diluted  with  50  c.c.  of  water,  cooled,  and 
filtered,  and  the  residue  washed  six  times  with 
boiling  water  acidified  with  nitric  a  id.  The 
filtrate  is  evaporated  until  viscous,  and  then 
treated  with  about  4  c.c.  of  nitric  acid,  to  expel 
any  trace  of  hydrochloric  acid,  the  mass  being 
constantly  siirred  during  the  moderate  heating. 
It  is  next  cooled  and  treated  with  30  c.c.  of  dilute 
nitric  acid  (15  c.c.  of  acid  of  sp.  gr.  1-153  diluted 
to  30  c.c.  with  water),  and  heated  for  a  few  minute* 
to  dissolve  the  ferric  sulphate.  The  solution  i- 
mixed  with  a  solution  of  15  grms.  of  ammonium 
nitrate  in  25  to  30  c.c.  of  water,  boiled,  and  treated 
with  50  c.c.  of  a  boiling  solution  of  20  to  2;5  grms. 
of  ammonium  molybdate,  the  mixture  being  well 
stirred,  and  then  kept  at  about  80°  C.  for  30  niins. 
The  supernatant  liquid  is  decanted,  and  th- 
phosphomolybdate  precipitate  washed  four  times 
with  a  solution  of  25  grms.  of  ammonium  nitrate 
and  20  c.c.  of  nitric  acid  (sp.  gr.  1153)  in  500  c.c. 
of  water,  then  dissolved  in  10  c.c,  of  dilute  am- 
monia solution  (1  :  2),  and  the  solution  treated 
with  a  solution  of  5  grms.  of  ammonium  nitrat -• 
in  20  c.c.  of  water,  and  1  grin,  of  ammonium 
molybdate  in  30  c.c.  of  water,  heated  to  incipient 
boiling,  and  treated  with  20  c.c.  of  boiling  nitric 
acid  (sp.  gr.  1-153).  The  re-precipitated  phospho- 
molybdate is  washed  with  ammonium  nitrato 
solution,  and  dissolved  in  ammonia  solution 
(1  :  4),  and  the  solution  treated  villi  dilute  hvdro- 
chloric  acid  (1  :  3)  until  the  precipitate  begins  to 
appear  again,  when  10  to  20  c.c  of  magnesia 
mixture  is  added,  and  the  liquid  heated  to 
boiling,  and  treated,  drop  by  drop,  with  dilute 
ammonia  solution,  with  constant  stirring,  until 
a  slight  turbidity  appears.  The  liquid  w  then 
cooled,  and  treated  with  sufficient  strong  am- 
monia solution  to  increase  the  original  VOID 
bv  a  fifth  or  a  fourth,  and  the  precipitate  ol 
ammonium  magnesium  phosphate  separated  and 
converted  into  magnesium  pyrophosphate  in  the 
usual  wav. — C.  A.  M. 
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Iron;     Micro-structure   of  commercially   pure 

between  Ars  and  Ar2.  W.  J.  Brooke  and  P.  F. 
Hunting.  Iron  and  Steel  Inst.,  Sept.,  1917. 
[Advance  copy. J     7  pages. 

In  an  investigation  to  determine  the  causi  a  of  the 

•  baracteristic  red-shortness  exhibited  by  "  Aimco  " 

iron  (9tKNI"„  IV)  when  subjected  to  mechanical 
treatment  between  1)00°  and  800°  C,  pieces  uf  the 
metal  were  heated  to  well  above  the  upper  critical 
point  and  allowed  to  cool  very  slowly  to  tem- 
peratures ranging  between  loin  ami  575  c, 
a  they  were  immediately  quenched  and 
examined  mechanically  and  micrographically. 
riie  brittleness  exhibited  by  the  hoi   metal  was 

entirely  absent  in  the  quenched  specimens.  The 
microstructure  varied  with  the  quenching  tem- 
perature. The  piece  quenched  from  1040  ('. 
had  the  character  of  -,-'1'"11  with  "  martensitic  " 
appearance]  the  crystal  boundaries  being  well 
broken  up  and  showing  small,  crystalline  grains. 
This  structure  slowly  altered  with  the  lowering 

•  ■f    the  quenching  temperature,  the  y-iron  effect 

changing   into   a    more    definite   ferrite   form   with 

i  rystal   grains   gradually   increasing  in  size.     At 

about  the  Ai'j  point.  (900°  C.)  the  ferrite  grains 
had  increased  considerably  in  size,  and  at  t In- 
junctions of  many  of  the  crystal  boundaries 
a-  constant  and  characteristic  structure  appeared, 
consisting  of  a  clearly  defined,  more  or  less  pe&rlitic 
area  or  lake,  surrounded  by  ferrite  and  then  by  a 
definite  boundary  with  which  the  adjacent  crystal 
grains  were  connei  ted.  As  the  quenching  tem- 
perature was  lowered,  this  structure  became 
gradually  less  pronounced  until,  at  just  above 
800" C,  it  ceased  to  exist.  It  would  thus  appear 
that,  between  the  Ara  and  Ar»  points,  iron  of  the 
lelative  purity  stated  possesses  the  property  of 
throwing  out  of  solution  an  eutei-toid  (probably 
i  omposed  of  iron  carbide,  phosphide,  and  sul- 
piride, with  traces  of  manganese  sulphide  and 
ferrous  oxide),  and  that  the  pronounced  red- 
-hortness  of  the  metal  between  these  temperatures 
is  due  to  or  connected  with  this  cause. — W.  K.  P.  P. 

Corrosion  of  cast  iron,  and  its  bearing  uyon  ihc 
electrolytic  theory  of  corrosion.  E.  A.  and  I..  T. 
Richardson.  Amer.  Electrochem.  Soc.,  May, 
1917.     [Advance  copy.]     6  pages. 

\if.asurements  weremado  on  the  corrosion  of 
samples  of  grey  cast  iron,  a  low  carbon  steel,  and 
a  commercial  puie  iron,  which  were  found  by 
chemical  analysis  and  by  photomicrographs  to 
possess  a  wide  range  of  heterogeneity  in  tin 
different  cases.  The  test,  pieces  were  carefully 
annealed  at  750°  (.'.,  and,  after  removing  the  sur- 
face oxide  coating  by  tiling,  were  weighed.     After 

•  •xposure  to  the  atmosphere  for  one  month,  the 
pur  ■  iron  I  ad  undergone  the  lea  t  corrosion,  while 
cast  iron  and  steel  seemed  about  equal,  and 
d'  cidedly  more  corroded  than  pure  iron.  The 
rat-*  of  rusting  of  the  cast  iron  decrrased  later. 
and  after  four  months  the  cast  iron  appeared  about 
equal  to  the  pure  iron,  while  steel  was  much  more 
oxidised  than  either.  At  the  end  of  seven  months 
the  test,  pieces  were  cleaned  with  neutral  ammonium 
citrate  and  re- weighed.  Tho  losses,  computed  in 
grms.  per  sq.  cm,,  were:  cast  iron,  0-9tSti  ;  steel, 
1-540  ;  puns  iron,  0-771.  No  difference  could  be 
detected  between  tin-  cast  iron  and  the  pure  iron 
as  regards  the  condition  of  the  surface,  the  depth 
of  the  pits,  and  tin-  uniformity  of  rusting.  The 
-feel  m.-,  on  tin-  ether  hand,  \  cry  deeply  pitted, 
and  the  rusting  on  the  surface  was  irregular. 
These  results  amvc  with  tin-  experiments  of  other 
observers  in  showing  that  the  resistance  of  iron 
to  corrosion  does  not  necessarily  depend  on  its 
purity  or  homogeneity,  aswoud  be  expected  from 
t.he  electrolytic  theory  oC  corrosion,  and  indicate 
that  while  initial  rusting  may  be  largely  electro- 
lytic in  character,   factors  such  as  the  adherence 


of  rust  and  the  protection  thereby  given  to  the 
m.-tal  i-om-i  into  operation  and  outweigh  any 
olectrolytic  corrosion. — J.  N.  I'. 

i-E'.cheUs    electric     [s'.eel]     furnace.     E.    K. 
s..,tt.  Met.  and  Chem.  Eng.,  1917,17,243     246 
(See  also   Bng.  Pal.   106,626  of   1916;    this    J., 
1917,  891.) 
Tin-:  rectangular  furnace  body  with  a  curved  base 

is  made  of  boiler  plate  with  a  thick  conducting 
hearth  of  magnesite,  and  is  supported  on  grooved 
steel  rollers.      By  means  of  a  screw  and  gear  whccLs 

the  furnace  with   its  electrodes  can  be  tilted  Ic-ick- 

wards  and    forwards.     Tine   dome-shaped  roof  is 

made  of  silica  bricks  set  in  a  steel  frame  and  made 
a<  low  as  possible  so  as  to  reduce  the  wast  inn  awo> 

of  the  elect  rode-,  by  the?  action  of  the  hot  furnace 
gases.  A  roof  will  lust  about  100  heats,  and  a 
duplicate  one-  is  provided  with  each  furnace  '■■ 
ensure  continuity  of  operation  except  during  the 
time  required  for  changing  the  roof.  Tho  eleo 
trades  pass  \  ertically  dow  awards  through  apertum 
in  the  roof  so  that  arcs  can  be  maintained  on  the 
slag  and  the  surface  ■•!'  the  molten  metal.  Each 
electrode  is  secured  in  a,  bronze  or  steel  holder 
attached  to,  but  insulated  trom,  a  steel  jib,  pro- 
jecting from  a  wheeled  carriage.  The-  carriage 
travels  up  and  down  a  vertical  mast,  which  is  made 
of  two  channel  sections  bolted  to  the  side  of  the? 
body.  With  a  three-phase  current,  two  of  the? 
phases  are  connected  to  electrodes  above  the  both, 
and  the  third  phase-  to  a  copper  plate  be  ow  tie- 
conducting  hearth.  About  12  %  of  the?  total 
energy  is  used  in  the  hearth,  and  the  heat  is  thus 
favourably  distributed  in  the  lower  part  of  the 
furnace.  The  hearth  lining  is  at  h-ast  20  in. 
thick  and  is  constructed  of  dolomite  and  magneata 
so  as  to  give  a  graded  resistance,  this  being  high 
on  the  inside  in  proximity  to  the  charge  and 
decreasinu  rapidly  tovcar.is  the  outside-.  The  high- 
tension  electric  supply  is  transformed  by  means 
of  a  delt-a  star  system  eef  connections  to  low  tension. 
.Short-circuiting  <if  the  electrodes  is  guarded 
against  by  t  te  permanent  resistance  in  the  path  ol 
the-  current  through  the  hearth  and  by  arranging 
the  connections  so  that  the  short-circuit  current 
of  one  electrode  must  traverse  two  transformers 
in  series  and  in  different  phase,  thus  automat 
lowering  the  power  factor  temporarily.  When 
pouring  the  metal  by  tilting  tho  furnace-,  the- 
spout  is  arranged  to  descend  in  a  vertical  line  hfj 
means  of  compensating   rollers  which  move  t'.- 

furnace  bodily  forward  during  the  tilting.  The- 
capacity  of  a  260  K.V.A.  furnace-,  which  tak 
2  graphite  electrodes,  of  I  in.  di.im.,  is  J  ton,  and 
a  2000  K.V.A.  furnace,  using  I  electrodes  of  10  in 
diam.,  has  a  capacity  of  12  tons.  When  worki; 
charges  of  st<-el  scrap  and  iron  ore,  after  melting 
fluorspar  is  added  in  order  to  eliminate  the  phos- 
phorus. After  the-  phosphate-  slag  has 
skimmed  off,  a  new  slag  is  made-  by  addition  of 
high-grade  lime,  fluorspar,  and  uhite  sand,  in  the- 
proportions  of  'M.  10,  and  r>.  and  a  small  quantity 
of  powdered  anthracite  is  spread  on  the  slag  pro- 
duced. An  atmosphere  ol  carbon  monoxide  is 
thus  maintained  and  deoxidation  of  the  steel  is 
I  nought  about  through  constant  reduction  of 
silicon  from  the  slag  and  may  be  hasteneed  by  the 
a  eld  it  ion  ot  small  quantities  of  ferrosilicon. — J.  N.  P. 

.s'eVe  I  :  Th,    Egg<  rt:  tat  for  combined  carbon  in . 

.1.    11.    Whit. -l.-y.      lion    and    Steel    Inst.,   Kept., 

1917.     [Advance  copy.]     101  pages. 

I  NVKsTIciATIelN    eef    the    carbon    dioxide   content   of 

the  guse-s  given  celt  in  tie-  Eggertz  t.-st  showed  thai 
carbon  dioxide-  is  given  oti  at   a  decreasing  ret 
during  several  hours,  in  amounts  closely  propoi 
tional  to  tin-  carbon  content  of  the  sample  and 
irrespective  of  its  previous  heat  treatment,  except 
in  the  e  a.-e-  of  austenitic  st« .  is.     Rydrocyaaic  *  Id 
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is  also  evolved  during  solution  of  the  sample  ;  its 
amount  showed  unaccountable  variations,  and 
was  independent  of  the  heat  treatment  and  the 
manganese  or  nitrogen  content  of  the  steel.  Only 
a  minute  quantity  of  hydrocarbon  (and  possibly 
also  carbon  monoxide)  is  evolved  when  the  test 
solution  of  either  a  normal  or  a  quenched  steel  is 
heated.  Thus  a  steel  containing  1  %  of  combined 
carbon  when  submitted  to  the  Eggertz  test  would 
yield  in  the  first  10  minutes  22%  of  the  carbon 
as  dioxide,  6 — 10  %  as  hydrocyanic  acid,  and 
2 — 3%  an  hydrocarbons.  The  carbon  not 
accounted  for  was  not  evolved  as  a  gaseous  com- 
pound, but  was  present  in  the  nitric  acid  solution 
as  a  colourless  compound  or  compounds.  The 
colouring  matter  is  formed  by  tho  subsequent 
solution,  in  the  nitric  acid,  of  the  brown  precipitate 
that  remains  when  the  metal  is  attacked.  It  was 
separated  by  dialysis  into  a  brown  colloidal 
solution  within  the  dialyser,  and  a  yellowish-green 
solution  in  the  outer  vessel.  Tho  colouring  matter 
in  the  yellowish -green  solution  slowly  changes  to 
a  colourless  or  slightly  coloured  compound  on 
continued  Ixdling  of  the  test  solution.  Variations 
in  the  colorimetric  results  aro  shown  to  be  due 
to  at  least  two  causes  :  delay  in  the  solution  of 
the  brown  precipitate,  and  early  formation  of 
excess  of  colourless  products.  The  two  actions 
may  overlap,  and  their  separate  effects  cannot 
often  be  ascertained.  Tho  particles  of  the  brcwn 
precipitate  resemble  in  shape  those  of  the  carbide 
from  which  they  are  formed  :  as  the  particles  of 
carbide  decrease  in  size,  the  precipitate  becomes 
more  gelatinous  and  yields  greener  tints.  The 
colour  of  the  test  solution  is  also  affected  by  an 
electrolytic  action  set  up  during  solution  between 
the  iron  and  the  carbide  embedded  in  it  ;  and 
since  larger  carbide  particles  remain  in  contact 
with  the  metal  for  a  greater  length  of  time,  the 
effects  of  cold-work  and  quenching  affect  the 
colour  ;  drillings,  for  example,  give  higher  results 
than  cut  pieces  of  the  same  steel.  No  simple 
relation  could  be  found  between  the  Eggertz 
results  and  the  Brinoll  hardness  of  quenched  steels, 
or  those  quenched  and  tempered  at  various  tem- 
peratures. By  adding  15  c.c.  of  sulphuric  acid 
(1  :  3)  to  tho  cooled  test  solution  before  matching 
the  colour,  it  was  found  possible  greatly  to  reduce 
variations  in  the  tints,  though  a  perfect  match 
could  not  be  obtained  in  all  coses. — W.  K.  S. 


(Steel  ;     Electrolytic    -pickling    of .     M.    do    K. 

Thompson  and  O.  L.  Mafilman.  Amer.  Electro- 
1  chem.  Soc.,  Mar,  1917.  [Advance  copy.] 
i     6  pages. 

A  comparison  was  made  of  the  consumption  of 
scid  and  amount  of  iron  dissolved  in  the  chemical 
ind  electrolytic  methods  of  removing  scale  from 
liteel  plates.     In  the  chemical  treatment  the  plate 
ivas  immersed  in  a  boiling  solution  of  about  5  % 
lulphuric  acid  until  the  surface  was  free  from  scale. 
In  the  electrolytic  method,  the  plate  was  used  as 
•athode  with  a  lead  anode  in  a  solution  of  sulphuric 
icid   (1-2  sp.gr.)  at  60°  C.  ;    the  current  density 
vas  40 — 00  amps,  per  sq.  foot.     In  both  cases  the 
iolution  wa.s  concentrated  until  the  detached  scale 
lad  all  dissolved,  and  the  iron  was  estimated  by 
•educing   and    titrating   with    potassium   perman- 
;anate.     The  ratio  of  the  amount  of  iron  dissolved 
a  the  electrolytic  method  to  that  in  tho  chemical 
aethod  was  about  00  :  10,  and  the  saving  of  iron 
nd  a-cid  in  the  former  method  was  found  to  be 
.ar  greater    than  the  cost    of   power   required  for 
he      electrolysis.     The     eathodic      reduction     of 
lagnetic  oxide  of  iron  was  investigated  by  con- 
noting electrolyses  with  cathodes  of  fused  magnet- 
X),    and    estimating     the    amount    of    hydrogen 
volved  comparatively  with    that  obtained  whin 
sing   a   metal   cathode    with    the   same   current. 


Tho  reduction  was  found  to  be  most  efficient  at  a 
temperaturo  of  about  50°  C,  and  with  a  current 
density  of  50  amps,  per  sq.  foot. — J.  N.  P. 

Molybdenum   and  vanadium   in  steel ;    Volumetric 

determination  of .     Travers.     Comptes  rend., 

1917,  165,  362—304. 

The  steel  is  dissolved  in  dilute  sulphuric  acid,  the 
ferrous  sulphate  oxidised  by  the  addition  of 
powdered  potassium  permanganate,  avoiding  an 
excess,  the  mixture  is  then  rendered  alkaline  with 
potassium  hydroxide,  boiled,  and  filtered.  An 
aliquot  portion  of  the  filtrate  is  diluted,  faintly 
acidified  with  hydrochloric  acid,  and  treated  with 
an  excess  of  standardised  titanium  trichloride 
solution  ;  the  excess  is  then  titrated  with  ferric 
chloride  solution,  using  potassium  thiocyanate  as 
indicator.  In  solutions  containing  less  than 
005  grm.  of  molybdenum  per  litre  and  having 
an  acidity  corresponding  with  1  c.c.  of  free  HC1 
per  100  c.c,  the  reduction  proceeds  according  to 
the  equation:  2MoO3=Mo20,, -fO.  Vanadium 
may  be  determined  in  a  similar  way,  the  reduction 
being  according  to  the  equation:  V206  =V,04  +0. 
If  molybdenum  and  vanadium  are  both  present  in 
a  stee',  they  are  determined  together  as  described  : 
the  vanadium  is  then  determined  colorimetrically 
(with  hydrogen  peroxide),  and  tho  molybdenum 
is  obtained  by  difference.- — W.  P.  S. 

Iron-silicon    alloys  :     Acid-resisting    properties    of 

some .     O.    L.    Kowalke.     Amer.    Electro- 

chem.     Soc,     May,      1917.     [Advance     copy.] 
0  pages. 

A  number  of  iron-silicon  alloys,  containing  1-2  to 
19-8%  Si,  were  immersed  in  10%  solutions  of 
sulphuric,  hydrochloric,  nitric,  acetic,  and  citric 
acids  for  periods  ranging  from  51  hrs.  to  29  days 
at  20° — 35°  C,  and  the  losses  determined.  With 
few  irregularities,  the  resistance  to  acid  attack  was 
a  minimum  at  1-2  to  3-3%  Si,  and  a  maximum  at 
16 — 18%  Si.  The  alloys  were  made  from  electro- 
lytic iron  and  forro-silicon,  melted  together  in 
graphite  crucibles  lined  with  magnesium  oxide, 
and  cast  in  a  graphite  mould.  The  alloys  of  low 
silicon  content  made  good  soft  castings,  but  above 
3-5%  Si  the  alloys  were  brittle  ;  the  test-pieces  of 
the  brittle  alloys  were  ground  to  obtain  a  fairly 
smooth  surface."  The  alloys  containing  3  to  5  %  Si 
were  not  excessively  brittle,  but  were  very  readily 
attacked  by  sulphuric,  hydrochloric,  acetic,  and 
citric  acids.  The  alloys  containing  16  to  18%  Si 
were  exceedingly  resistant  to  mineral  acids,  but 
wire  so  brittle  that  they  could  not  be  machined. 

—J.  H.  1'. 

Brasses  ;  Experiments  on  the  fatigue  of .     B.  P. 

Haigh.     Inst,  of  Metals,  Sept.,  1917.    [Advance 
copy.]     23  pages. 

Experiments  were  made  with  samples  of  Muntz 
metal,  naval  brass,  and  phosphor  bronze,  to 
ascertain  the  effects  of  annealing,  using  stresses 
alternating  between  equal  intensities  of  direct  pull 
and  push  ;  to  determine  tho  relation  between  the 
limiting  range  of  stress  required  to  produce  fatigue 
and  the  raito  between  the  maximum  and  minimum 
stresses  ;  to  study  the  phenomena  of  elongation 
under  stresses  greater  than  the  fatigue  limit,  but 
less  than  the  ultimate  tensile  strength  of  the 
material  ;  and  to  study  tho  influence  of  corrosive 
agents  on  the  endurance  of  tho  alloys  under  alter- 
nating stress.  Under  alternating  stresses  varying 
between  equal  intensities  of  pull  and  push,  with  a 
frequency  of  2000  per  min.,  the  behaviour  of  the 
allovs  was  very  similar  to  that  of  mild  steel  under 
tho  same  conditions  ;  but  the  limiting  fatigue 
stresses  wore  rather  lower,  tho  results  more  con- 
sistent   witli    different    specimens    of    the    s&n  e 
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sample,  and  the  fractures  somewhat  more  regular 
in  profile.     Under  the  higher  ranges  of  stress,  the 
metal  became  warm  and  soon  failed  by  crackin 
a  plane  perpendicular  l<>  the  axis  of  Btress  ;   under 
the  lower  ran  beating  effect  was  imper- 

eptible  I  mch,  and  the  endnram  e  i 

to  millioi  are  oc<  arred  in  the 

le  manner.  The  mosl  regular  and  useful  ratio 
•  >f  ci  n  appeared   to  be  that   between  the 

linn.  ./   the  ultimate  strength 

of  i  ighest 

•  is  showing  a  con  reduction  of  a 

at  fracture  in  the  tensile  test.  The  elongations 
produced  by  pulsating  and  stead;  stresse  were 
found  to  !»■  of  the  same  nature,  the  yield  point 
and   form   of   stress-si  ram   of   specimens 

extended   livst    under   pulsating   and   then   under 

<ly  stresses  being  the  same  as  for  those  ex- 
tended under  steady  "stress  alone,  and  conversely, 
As  regards  the  influence  of  corrosive  agents,  the 
endurance  of  annealed  Muntz  metal  and  of  un- 
annealed  naval  brass  was  nol  affected  by  super- 
ficial   etching   of    the    specimens    with    ammonia 

re  testing,  but  much  reduced  when  the  speci- 
is  were  tested  in  the  presence  •  >!  this  reagent, 
i  in  the  other  hand,  the  endurance  of  these  alloys 
when  moistened  with  dilute  hydrochloric  a  id  was 
generally  greater  than  that  of  the  dry  specimens 
under  the  same  ranges  of  stress,  and  the  fatigue 
of  phosphor  bronze  was  not  appreciably  accelei 
i»v  the  presence  of  either  of  these  reagents  or  sea 
water.— W.  E.  F.  P. 

Etching   agent    [for   bmsn   and   bronze];     Chromic 

acid  and  hydro  >xide  as  an  .     S.  W. 

Miller.     In-;.,,    petals,  Sept.,  1917.     [Advance 
copy.]     :;  !..,. 

A  few  dro       oi    a   strong  solution  of  hydro 

\ide  are  added  10  a  very  dilute  solution  of 
chromic  arid.     The  specimen  i.-  immersed  and  kepi 

moving  in  the  solution  for  a  few  seconds;  it  is 
then  removed  and  washed  immediately  in  running 
water.  The  reagent  is  equally  satisfactory  for 
all  brasses  and  bronzes,  giving  much  better  results 
than  chromic  acid  alone;  — W.  H.  S. 


Ihi/mmium    sheet;      Effects    of    heat    at     various 
the  rate  of  softening  of  cold-rolled 

.      11.    C    11.    Car;),  titer   and    L.    Taverner. 

Inst,  of  Metals,   Sept.,  1917.     1  Advance  copy.] 
11  pa 

Severely,  cold-worked  aluminium  sheet  was  Bub- 
ted  to  temperatures  from  550°  to  100'  0.  over 
periods  of  from  1  to  2648  hours,  and  the  loss  of 
work  hardness  determined  at  stated  intervals  bji 
measuring  the  tenacity  and  percentage  elongation. 
Heating  at  550  to  300  C.  caused  a  very  rapid 
softening  of  the  metal.     <  rver  this  range,  softening 

was  complete  in  90  hours,  and  occurred  almost 
entirely  during  the  Brst  hour  a!  temperatures  from 
",.",n  to  h.'.o  c.  At  2 .".11  ('.  the  rate  of  softening 
was  much  less  rapid,  600  son  his.  being  required 
for  completion,  and  the  same  ultimate  value  for 
tenacity  was  obtained  as  at  higher  temperatures. 
Prom  200J  to  100  c  the  rate  of  softening  was 
-low.  especially  as  the  latter  temperature  was  ap- 
proached. A  lively  rapid  fall  in  tenacity 
occurred  during  the  first  hour,  after  which  there 
was  a  tendency  for  the  tenacity  to  cease  falling  or 
.ally  to  rise,  this  period    being   completed   in 

I0Q    hrs.    in   most    cases.       \    relatively    very   slow 

fall  of  tenacity  then  commenced  and  was  steadily 
maintained  at  a  rate  indicating  that  from  1  to  '■'• 
years  would   be   required  for   compl  ning 

ro  be  effected.  Throughout  the  series  of  experi- 
ments, no  increase  ol  tenacity  was  observed  to 
result  from  heating  the  metal,  which  thus  differs 
trom   cold-worked    brass    and    copper.     While    at 


variance  with  A.  Lc  Chatelier's  fourth  law  of 
annealing  (Congres  Int.  Metthodes  d'Essai  des  .Mai. 
de  Construction,  1901,  2,  1 — 25;  compare  this  .1.. 
1896,  155),  this  result  is  in  agreement  with  Beilby's 
t  hut  between  the  hard  and  soft  states  a 
mechanically  unstable  condition  exists  in  which 
the  loss  of  stability  is  not  compensated  by  the 
pment  of  plasticity,  which  only  occurs  when 
the  whole  mass  consists  of  properly  developed 
crystals.     The    resul  ned    are   regarded  as 

indicating   the  practicability  of  employing  cold- 
rolled  aluminium  for  industrial  purposes  requiring 
temperatures   iq>   to   200     c,   especially   if   such 
■rat  tires  are  onlv  attained  intermittently. 

— W.  i:.  F.  P. 

Silver;    Addition  agents  '.n  the  electro-deposition  of 

from  uncommon  silver  salts.      V.  ('.  .Mathers 

and    T.    <;.    Blue.      Amer. 

.May.  1917.     [Advance  copy.]    3  pages. 

Silver  perchlorate,  fluosilicate,  fluoride,  and 
ethylsulphate  were  electrolysed  in  baths  containing 
glue,  peptone,  gum  arabic,  and  other  addition 
agents;  the  deposits  were  somewhat  better  than 
from  nitrate  baths  containing  the  same  addition 
agi  nis.  Phenolsulphonic  acid,  cresolsulphonW 
acid,  and  their  sodium  or  ammonium  salts,  sodium 
naphthalenesulphonate,  and  sodium  benzene* 
sulphonate,  when  added,  to  the  extent  of  3 
each  case,  to  the  silver  leiths,  including  the  nitrate, 
r,s!  rained  the  formation  of  crystal-  in  the  same 
manner  as.  but  less  effectively  than,  tartaric  acid. 
The  use  of  uncommon  salts  of  silver  does  not  seem 
to  offer  possibilities  of  obtaining  much  better 
deposits  than  those  1  .       from  nitrate  baths. 

—II.  N. 


Hydrogen  :    Evolution  of from  cyanide  pi<>: 

solutions.  ().  P.  Watts  and  A.  liuinu.  Amer. 
Electrochem.  Soc,  .May.  li»17.  [Advance  copy.] 
(i  pages. 

Experiments  were  made  with  silver  and  copper 
cyanide   solutions,    with   the  addition   of   van 
amounts   of   free  potassium   cyanide,   in  order  to 
determine  the  effeel  ol  the  latter  on  the  liberation 
of    hydrogen    at     the    cathode.     The    efl 
found  to  be  much  greater  with  copper  than  with 
silver    solutions.     The    liberation    of    hydrogen   is 
direct,  and  is  not  due  to  the  solvent  action  of  the 
free  cyanide  on  the  metal,   but  to  the   raising 
the  potential  necessary  to  deposit  the  metal  until 
it    reaches  or  exceeds   the   discharge  potential  of 
hydrogen.  —  B.  X. 

Nickel  :     Influence     of    superimposed     alternating 

current  on  elect ro-depos it  ion  of .  S.  A.  Tucker 

II.  <;.  Loesch.    .1.  Ind.  Eng.  Chem.,  HUT.  9, 
841— SI.".. 

In  the  electro-deposition  of  nickel  from  a  nickil- 
ammonium    sulphate    electrolyte,    it    is    necessary 
to    use    impure    anodes  ;     anodes    of    pure    nickel 
do     nol     corrode     properly     bul      become     passi\. 
The     authors     made     comparative    tests    ot\    the 
effeel     of    superimposing    alternating    current    on 
direct  current  during  the  electrolysis,  using  ano* 
of  roughened  cast    nickel  and  smooth  cast   nil 
(N'i  91-87,  IV  6-10,  ('   Hi:!",,),  rolled  nickel  (con- 
taining    small     quantities    of    carbon    and    iron), 
and  electrolytic  nickel  (NI  99-8%).     The  effeel 
superimposing   alternating   current    on   the   dire.  1 
current  was  greath  to  increase  the  anode  corrosion 
with  all  varieties  of  anode,  and  this  effect  increased 
with      the      alternating      current      density.        The 
increased  corrosion  at  the  anode  rais  ,1  the  con 
efficiency    at    the    cathode,    especially    with    tl., 
rolled    nickel    anodes.      Alternating   current    alone 
can-  il  onlv  -light  corrosion  at  the  anode. 
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Antimony   plating   baths ;     Tests   of 


F.    C. 


Mathers  and  K.  S.  Means.    Anier.  Electrochem 
Soc,  May,  1917.     [Advance  copy.]     3  pages. 

Deposition  of  antimony  from  numerous  electro- 
lytes jvas  tried,  such  as  the  tartrate,  chloride, 
oxalate,  and  fluoride,  with  the  addition  of  glue, 
peptone,  aloin,  etc..  as  addition  agents.  Antimony 
fluoride  is  the  most  satisfactory  electrolyte,  when 
mixed  with  free  hydrofluoric  acid  and  a  small 
amount  of  aloin,  resorcinol,  a-naphthol.  /3-naphthol, 
or  salicylic  acid. — B.  N. 


Antimony;  Electro-deposition  of - 


-  from  fluoride 


baths  containing  addition  agents.  P.  C.  Mathers, 
K.  S.  Means,  and  B.  P.  Richard.  Amer.  Electro- 
chem. Soc,  May,  1917.  [Advance  copy.] 
9  pages. 

Antimony  fluoride  (5%)  and  free  hydrofluoric 
acid  (3%)  give  the  best  bath  for  deposition  of 
antimony,  with  a  suitable  organic  addition  agent 
to  prevent  a  crystalline  structure.  Of  the  numer- 
ous addition  agents  tried,  the  best  results  were 
obtained  with  aloin,  a-  and  ,8-uaphthol,  and 
resorcinol.  The  addition  agent  should  be  added 
in  quantity  equal  to  0-025  grm.  per  100  c.c.  of 
electrolyte  every  12  hours  during  the  electrolysis. 
The  deposits  are  grey  and  finely  crystalline, 
but  too  much  of  the  addition  agent  makes  the 
deposits  darker  and  more  glossy  ;  a  similar  result 
is  produced  by  adding  very  small  amounts  of 
clove  oil  (0-0012  c.c.  per  100  c.c.  of  electrolyte), 
A  crystalline  rough  structure  indicates  the  need 
of  more  addition  agent,  but  if  dark  or  shiny  in 
colour,  or  if  it  tends  to  crack,  less  addition  agent 
must  be  used. — B.  N. 


Plating  baths  ;    Essential  oils  as  addition  agents  in 

.    P.  C.  Mathers  and  A.  B.  Leible.    Amer. 

Electrochem.  Soc,  May,  1917.     [Advance  copy.] 
12  pages.      * 

Squakes  of  sheet  metal,  of  uniform  size,  were 
shaken  with  aqueous  solutions  of  the  oils,  and 
the  amount  adsorbed  determined  by  difference 
by  titrating  the  residual  solutions.  Oil  was 
adsorbed  by  the  metal,  and  the  more  readily 
the  oil  was  adsorbed  the  greater  was  its  effect 
as  an  addition  agent  in  electro-deposition  of  the 
metal.  The  metals  adsorb  oil  in  decreasing  order 
as  follows  :  lead,  antimony,  copper,  cadmium, 
zinc,  iron,  tin,  silver.  This  is  the  order  approxi- 
mately of  increasing  difficulty  in  preventing  rough 
crystalline  deposits  by  the  use  of  addition  agents, 
and  therefore  indicates  in  a  general  way  a  relation 
between  the  effect  of  the  oils  as  addition  agents 
and  their  adsorption  by  the  metals. — B.  N. 


Cerium  chloride;  Electrolysis  of  fused  - 
Thompson.      Met.   and   Chem.    Eng.. 
213—215. 

Metallic  cerium  was  obtained  in  a  compact  form 

I  by  electrolysing,   in  a  cast-iron  crucible   6-8   cm. 

I  inside    diameter    and    7-5    cm.    deep,    the    fused 

chloride    prepared    by    dissolving    the    oxide    in 

hydrochloric  acid  and  dehydrating.     The  crucible 

formed  the  cathode,  and  the  anode  consisted  of  a 

graphite  rod  2  cm.  in  diameter.     A  current  of  90 

amps,  at  14  volts  was  passed,  and  with  882  amp.- 

I  hours,  a  nugget  weighing  310  grms.  was  obtained 

with  a  current  efficiency  of  21  %.     By  adjusting 

the   current,    voltage,    and   distance    between   the 

J  electrodes  so  as  to  give  a  temperature  high  enough 

'  to  melt  the  cerium  but  not  so  high  as  to  cause  the 

formation  of  cerium  carbide,  a  large  amount  of  the 

deposited    metal    was    caused    to    fuse    together. 

The  operation  was  conducted  on  a  larger  scale, 


with  current  efficiencies  of  20 — 30  %,  by  melting 
the  chloride  in  an  iron  electrolysing  vessel  of 
22  cm.  diameter  so  as  to  fill  it  to  an  initial  depth 
ol  2-5  cm.  The  anode,  consisting  of  a  graphite 
rod  5  cm.  in  diam.,  or  a  group  of  four  of  these 
rods,  was  preheated,  so  as  to  prevent  the  -alt 
from  solidifying  around  it  and  acting  as  an 
insulator,  and  then  inserted  in  the  bath  to  a  depth 
of  1-7  cm.  The  voltage  between  anode  and 
cathode  was  adjusted  to  10,  giving  a  current  of 
250  to  300  amps.  As  the  metal  was  deposited, 
the  anode  was  raised,  and  chloride,  preferably 
fused,  was  added.  The  vessel,  alter  cooling,  was 
broken  open  and  tin-  cerium  remelted  under 
sodium  chloride  and  cast  into  bars  in  graphite 
moulds.  A  bl;u  k  substance,  probably  an  intimate 
mixture  of  metallic  i  eriuin  and  cerium  chloride, 
with  which  the  metal  is  always  surrounded,  was- 
recovered  for  another  electrolysis  by  dissolving 
it  in  hydrochloric  acid  and  evaporating  to  dryness. 

—J.  N.  P. 


Metals  ;    Effect  of  great  hydrostatic  pressure  on  the 

physical  properties  of .    Z.  Jeffries.    Inst,  of 

Metals,  Sept.,  1917.     [Advance  copy.]     5  pages. 

<  lONTRABY  to  the  results  of  Hanriot  (Comptes  rend., 
1912,  155,  1502  ;  this  J.,  1913,  (300),  the  author 
finds  that  hydrostatic  pressure  up  to  12,400  kilos, 
per  sq.  cm...  applied  at  25° — 40°  C  has  no  effect 
on  the  hardness  and  tensile  strength  of  aluminium 
or  an  alloy  oi  the  Latter  with  12%  Cu.  This  dis- 
crepancy is  possibly  explicable  on  the  ground  that 
kerosene  was  used  as  the  pressure  -transmitting 
medium  in  the  present  work,  whereas  Hanriot 
employed  vaseline,  which  freezes  hard  under 
pressure  and  thus  renders  hydrostatic  conditions 
impossible.  Prom  the  results  obtained  it  is 
considered  highly  improbable  that  the  hardness 
of  metals  can  be  increased  without  actual,  perman- 
ent deformation,  unless  such  im  rease  in  hardness 
is  due  to  an  allotropic  change  ;  even  in  the  latter 
case,  an  apparent,  )<imanent  deformation  would 
probably  occur  (owing  to  a  change  in  volume), 
and  the  hardness  of  the  metal  would  then  be  as 
likely  to  decrease  as  to  increase. — W.  E.  F.  P. 

Hardness  and  hardening  [of  metals].  T.  Turner. 
Inst,  of  Metals,  Sept.,  1917.  [Advance  copy.] 
13  pages. 

In  a  general  discussion  of  the  subject,  it  is  sug- 
gested ll  .it  the  hardness  conferred  on  metals  by 
cold-working  is  of  a  different  kind  from  that 
produced  by  alloying  ;  with  a  solid  solution  various 
methods  of  testing  hardness  should  give  uniform 
results,  whereas  the  value  obtained  for  the  hard- 
ness of  a  (  old-worked  metal  may  vary  with  the 
method  of  testing.  Cold-working  also  results, 
ultimately,  in  a  decrease  of  density,  and  in  view 
of  these  facts  it  is  suggested  that  work-hardness 
may  be  due  to  the  existence  of  amorphous  films, 
or  slip  bands,  held  in  tension  within  the  metal, 
such  bands  or  plains  being  akin  to  the  sui-I.m  i 
films  of  liquids,  but  only  limited  in  direction  by 
the  necessities  of  cr\  stal  svmmetrv. — W.  E.  P.  P. 


Lou- -temperature    electro-thermal    processes,      llirsli- 
feld.     See  XI. 


Patents. 

Iron  ore  [containing  aluminium,  etc.];   Method  of 

treating .     P.      A.      Eustis,     Milton,      Mass. 

U.S.  Pat.   1.237.705,   Aug.   21,    1917.     Date  ol 
appl.,  Jan.   12,    1917. 

Iron  ore  containing  aluminium  and  one  or  more 
of    the    metals    nickel,    cobalt,    manganese,    and 
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chromium  is  first,  treated  to  remove  the  whole  or 
pari    of    the    aluminium.     The    residue    is    thru 

subjected  to  a  sulphating  roast  and.  after  being 
leached  with  water  for  the  recovery  of  the  remain- 
ing aluminium  and  other  non-ferrous  metals,  is 
.smelted  for  iron  as  usual.—  \\  .  I"..  I".  I". 

Copper;   Electrolytic  deposition   of frmn   acid 

solutions.     F.    E.    Studt,    London.     Eng.    I'at. 

I0S.0SS.      (Ap|'l.      Xos       6702,       Ma\        10,      and 
I  1.107.   Oct.    11.    1910.) 

Oiiks  containing  copper  and  iron  are  leached  with 

the  spent  electrolyte  recovered  from  a  later  stage 
of  the  process  and  containing  sulphuric  acid. 
During  subsequent  electrolysis,  the  electrolyte  is 
kept  saturated  with  sulphur  dioxide  which  com- 
bines with  the  oxygen -formed  at  ihe  anode,  and 
thus  avoids  the  polarisation  due  to  the  accumula- 
tion of  this  gas  on  the  electrode.  The  sulphur 
dioxide  is  introduced  during  the  electrolysis, 
together  with  steam,  through  pipes  disposed  in 
the  electrolysing  vessel  and  provided  with  perfora- 
tions at  such  angles  1  hat  the  gas  and  steam  impinge 
on  the  surface  of  the  anode  and  continuously 
circulate  and  agitate  the  electrolyte.  The  steam 
is  regulated  to  maintain  a  temperature  of  120 
130  l'\  (11»  53  C).  The  most  favourable  cur- 
rent density  is  13  amps,  per  sq.  toot  of  anode 
surface.      Ferric   sulphate   present   in   the   solution 

is  largely  reduced  by  the  sulphur  dioxide  to  the 
ferrous  salt,  and  its  deleterious  action  in  dissolving 

the  cathodic  copper  is  thus  diminished.  Alter  the 
separation    of    the    copper,     use     is     made    of     the 

sulphuric  acid  which  accumulates  by  dividing  the 
electrolyte  into  two  parts,  one  of  which  is  appli.nl 
for  the  leaching  of  a  further  quantity  of  ore.  and 
the  other  is  used  for  the  preparation  of  sulphur 

dioxide  by  coneenl  rat  inn,  and  then  heating  with 
sulphur  or  carbon  in  a  closed  vessel.  The  sulphur 
dioxide  evolved  is  led  by  pipes  to  a  condenser 
for  the  separation  of  water  vapour,  thin  through 
sulphuric  acid  drying  towers,  and  liquefied  by 
compression. — J.  N.  P. 

Electrodes  for  welding  purposes.  \1.  .M.  Irvine, 
Glasgow.  Eng.  I'at.  los.TS'.i.  \ov.  21,  191(1. 
(Appl.  No.  16,661  of  1916.) 

A  wiiuc  or  roil  to  be  used  as  an  electrode  in  electric 
welding  processes  is  wound  round  to  a  thickness 
of  1 — 2  mm.  with  asbestos  paper  or  pulp  which 
is  impregnated  with  a  mixture  of  5  parts  of  iron 
oxide  and  an  aqueous  solution  of  5  parts  of 
sodium  carbonate  and  90  parts  of  sodium  silicate 
for  every  100  parts  of  asbestos.  On  applying  the 
mixture',  the  liquid  is  absorbed  by  the  asbestos, 

while  the  iron  oxide  remains  on  the  Surface.  'the 
coated  metal  is  then  heated  strongly  to  expel  the 
water.  During  the  process  of  welding,  an  arc  is 
formed  primarily  by  the  electrode  itself,  and  the 
external  layer  of  iron  oxide  on  the  asbestos  is 
reduced  to  metal.  A  conducting  ring  is  thus 
formed  round  the  crater  of  the  arc,  and  the 
continuity  Of  the  arc  maintained  after  the  inter- 
ruption of  the  primary  arc  by  the  dropping  of 
metal  from  the  core. — J.  N.  I*. 

Solder  or  ihe  like  and  ihe  process  of  preparing  the 
same.  \.  1*.  Bevan,  Tavistock,  Devon.  Eng. 
Pat.  108.916,  Sept.  11.  lOlii.  (Appl.  No. 
li', sue,  of  1918.) 

The  solder  is  produced  by  t  he  incorporation  of  two 

metallic   components,  onlj    01 f  which   is  fusible 

at  the  working  temperature.  Either  or  both 
components  may  consist  of  a  metal,  metal  mixture, 
or  alloy  ;  as,  for  example,  in  the  product  obtained 
by  inci  irporal  ing  finely  divided  and  t  inned  pari  icles 
of  copper  or  copper  alloy  with  ordinary  Bofl 
.solder.— W.  E.  F.  P. 


Annealing    and    like   furnaces;,    (las   heated . 

I  low  son  and  Mason  Gas  Plant  Co.,  Ltd.,  T. 
Wright,  and  E.  W.  Mawbv,  -Manchester.  Enc. 
Pat.  109.230,  May  1,  1917!  (Appl.  No.  6351  of 
1917.) 

In  a  gas-heated  annealing  or  like  furnace,  gas  from 
a  horizontal  supply  chamber  at  the  top  passes 
downwards  through  orifices  into  a  horizontal 
passage  into  which  air  for  combustion  is  ted  Bil 
one  end.  The  mixed  gases  pass  downwards 
through  another  series  of  orifices  in  the  roof  of  the 
furnace.  To  produce  a  uniform  distribution  of  gad 
ami  air  among  the  orifices,  these  are  made  pro- 
gressively smaller  towards  Ihe  inlet  for  the  air 
supply  by  the  insertion  of  suitable  liners  or  other- 
wise, and  each  burner  orifice  is  provided  with  a 
flange  projecting  upwards  about,  half  the  height 
of  flu-  air  passage.  An  upright  baffle-plate,  \  - 
shaped  in  cross-section,  equal  in  height  to 
the  air  passage.  ma\  be  provided  in  front  of  the 
Orifice  nearest  the  air  inlet  to  ensure  uniform 
distribution  of   the  air. — W.  F.  F. 


Smelling  funnies.     11.   A.   Gill,   London.       From 

Vereinigte     llutteiiwerke     Hurbach-Eich-]  bid. 
lingen   Akt.-Ges.   (A.ieri.-s    Kennies  ile    Bnrbarli- 
Eich-Dudelange.       Soc.       Anon.),      Dudelingen, 
Luxemburg.      Eng.    I'at.    109,119,    Max    7.    1917. 
(Appl.  No.  6498  of  1917.) 

A  TlLTlNfJ  f urna  -e  supported  on  rollers,  for  smelting 
ferro-manganese.  spiegeliron,  ferro-silicon,  and 
like  alloys,  comprises  two  connected  chambers,  OB 
at  the  front  of  the  furnace  for  preliminary  heating, 
and  the  other  at  the  back  for  final  melting, 
charge  is  introduced  at  the  front  end,  on  to  th, 
floor  of  the  preliminary  chamber,  and  is  heat,  d 
nearly  to  melting  point  by  means  of  liquid  fuel 
supplied  through  a  burner  nozzle  lixed  horizontally 
at  the  rear  end  of  the  melting  chamber.  The 
charge  is  then  pushed  forward  into  the  melting 
chamber,  in  the  side  of  which  a  pouring  spout  is 
provided.  In  a  modification,  the  floor  of  the 
preliminary  heating  chamber  may  be  slightly 
hollowed.      \Y.  F.  V. 


Hot-blast  store.  II.  A.  Brasserl  and  II.  II.  Joneft 
Chicago.  111.  U.S.  I'at.  1  .L.':,.s.u97.  Aug.  28, 
DM7.     Date  of  appl  ,  Nov.  13,  1915. 

Thk  air  supply  is  admitted  to  the  lower  end  of  a 
vertical  heating  chamber,  and  passes  upwards 
through  vertical  heating  flues  formed  by  course! 
of  bricks  of  narrow  section  and  small  size,  sup- 
ported on  ari  lies.  At  the  entrance  to  the  Hues, 
larger  bricks  are  used  to  restrict  the  passages  and 
distribute   the    blast    uniformly   among   lb.-    fines 

— W.  F.  F. 


Tinplates  mid  sheets  mid  nt/u  r  like  metal  cooled  platet 
or  sheets  ;  Apparatus  emploved  in  Ihe  manu- 
facture    of .     K.     B.     Thomas,     Englefleld 

(been.  Surrey,  II.  s.  Thomas,  Llandaff,  ana 
\V.  B.  Davies,  Whitchurch,  Glamorgan.  Eng, 
Pat.  109,302,  Sept.  7.  1916.  and  Feb.  14.  1917. 
(  \ppl.  Nos.  12,666  of  1916  and  2188  of  1917.) 

A  continuous  tinning  machine  of  the    kind   de- 
scribed in   Eng.   Pat.  28,450  of  1913  (this  J., 
89 1  comprises  a  series  ol  tables  mounted  on  spring 

Supports,  side  by  side,  al    one   end   of   the  machine 

for  the  piles  of  sheets  to  be  tinned,     'the  sh. . 
fed   forward   singly    L>    oscillating   sucker  devices 
on  to  ro.  king  tables,   which   transfer  them    into   » 
pickling  bath  through  which  they  are  moved  bj 

rotating  wheels  earrying  projecting  books.  Tin- 
plates  are  1  hen  can  ied  L\  rollers  under  j.-ts  of  w at.  i 
to  the  tinning  bath,  through  which  they  pass  at  im 
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increased  velocity,  and  theme  through  a  "  soaking 
pot  "  and  "  grease  pot  "  to  a  hranning  machine. 
The  plates  then  pass  through  two  or  more  sets  of 
cleaning  or  dusting  rolls,  each  of  which  operates 
on  the  tinned  surface  at  right  angles  to  the  pre- 
ceding set.  The  plates  are  finally  removed  by 
an  endless  travelling  conveyor  moving  at  such  a 
velocity  that  each  series  of  plates  is  removed  out 
of  the  path  of  the  next  following  plates  which  are 
deposited  on  the  conveyor.  Two  heating  furnaces 
are  used  under  the  tiii  pot  and  soaking  pot  re- 
spectively. Additional  flues  are  provided  adjacent 
to  the  inlet  side  of  the  tin  pot  to  counteract  the 
cooling  effect  of  the  incoming  cold  plates  on  the 
flux,  and  at  the  side  of  the  grease  pot  to  heat  the 
latter.— W.  F.  F. 


Waste     tins;       Treatment     of - 

solder].     E.  J.  Lovegrove,  London. 


[for    recovering 
Eng.  Pat. 
109,406,  Mar.  28,  1017.    (Appl.  No.  4518  of  1917.) 
(See  also  Eng.  Pat.  102,693;  this  J.,  1917,  161.) 

A  HEATING  chamber  is  arranged  in  a  by -pass  from 
the  waste  gas  conduit  or  flue  of  any  furnace  other 
than  a  dust  destructor.  The  inlet  and  exit  for  the 
hot  gases  are  controlled  by  dampers.  The  tins 
are  fed  into  the  chamber  without  sorting,  any 
adherent  matter  being  burnt  off  and  the  solder 
melted  in  one  operation.  The  fused  solder  is 
collected  in  a  trough  at  the  bottom  of  the  chamber, 
the  dampers  are  closed,  and  the  tins  then  removed 
for  pressing  or  baling. — W.  F.  F. 


from  their  ores. 


Metals  ;    Process  of  extracting 

W.  A.  Schmidt,  Assignor  to  Western  Precipita- 
tion Co.,  Los  Angeles,  Cal.  U.S.  Pats.  (A) 
1,237,220  and  (b)  1,237,221,  Aug.  14,  1917. 
Date  of  appl.,  Feb.  18,  1916. 

(a)  The  ore  is  leached  with  a  relatively  weak 
solution  of  sodium  chloride  and  ferric  chloride, 
the  resulting  solution  treated  with  metallic  iron 
to  precipitate  the  metal  to  be  recovered,  e.g., 
copper,  regenerated  by  passing  in  an  excess  of 
chlorine  produced  by  electrolysis  of  sodium 
chloride  solution,  and  then  used  for  the  treat- 
ment of  a  further  quantity  of  ore.  (b)  Ore 
containing  a  base  metal  compound  in  addition 
to  the  metal  to  be  extracted  is  leached  with 
a  chlorine  solution  prepared  by  the  action  of 
chlorine  on  a  solution  of  a  cliloride  capable  of 
oxidation  to  a  higher  chloride.  The  chloride  in 
the  leaching  solution  reacts  with  the  base  metal 
compound  in  the  ore  to  form  a  chloride  of  the  base 
metal,  and  the  latter  serves  to  retain  in  solution  the 
metal  extracted  from  the  ore.  From  the  resulting 
solution  the  metal  is  precipitated,  and  the  solution 
then  regenerated  by  the  action  of  free  chlorine, 
and  used  again.  In  applying  the  process  to  ore 
pulp,  the  water  is  first  displaced  by  a  solution  of  an 
alkaline-earth  chloride,  a  cliloride  capable  of 
forming  a  lower  chloride  is  then  dissolved  in  the 
solution  to  extract  the  metal  from  the  ore,  the 
metal  is  precipitated  Irom  the  solution,  and  of 
the  spent  solution  one  portion  is  regenerated 
for  use  again  and  another  portion  used  to  displace 
water  from  a  fresh  supply  of  ore  pulp. — J.  N.  P. 


Ores  ;    Process  of  concentrating 


A.  L.  Pelle- 


grin.  Tucson.  Assignor  to  H.  Greenwell,  Nogales, 
Ariz.  U.S.  Pat,  1,237.691,  Aug.  21,  1917.  Date 
of  appl.,  Oct,  10,  1913.     Renewed  Feb.  2,  1917. 

The  ore  is  dry  crushed  and  separated  into  various 
predetermined  sizes  which,  with  the  exception  of 
the  finest,  are  combined  to  form  two  or  more 
mixtures.  Each  of  the  latter  is  then  subjected 
to  dry  and  wet  concentration  in  succession,  whilst 
the  finest  material  is  treated  separately. — W.E.F.P. 


Ore-concentrating  method.  A.  Schwarz,  Joplin, 
Mo.,  Assignor  to  Metals  Recovery  Co.,  New 
York.  U.S.  Pat.  1.237,961,  Aug.  21.  1917.  Date 
ot  appl.,  Jan.  17,  1917. 

A  oas  other  than  air  is  delivered  through  the 
perforated  false  bottom  of  one  compartment  of  a 
closed  vessel  containing  ore  pulp  and  "  modifying 
agents."  The  rising  bubbles  containing  metal- 
liferous particles  flow  over  a  partition  into  the 
adjacent  compartment,  which  is  provided  with  a 
liquid  seal,  where  the  solid  material  is  precipitated 
by  a  liquid  spray.     The  liberated  gas  above  the 

Eulp  mass  is  withdrawn  and  re-delivered  to  the 
ottom  of  the  pulp  compartment.     Air  is  excluded 
from  the  system. — W.  F.  F. 

Fine  ores  and  like  substances  ;    Art  of  compressing 

into  blocks  or  briquettes.     O.  Kippe,  Osna- 

briick,  Germany.  U.S.  Pat.  1,238,022.  Aug.  21, 
1917.     Date  of  appl.,  Jan.  12,  1917. 

Fine  ore  is  mixed  with  slaked  lime  and  blast- 
furnace dust  and  subjected  to  the  action  of  steam 
and  pressure.  A  smtable  briquette  composition 
is  fine  ore  concentrate  84%,  Dlast-furnace  dust 
(from  haematite  pig  iron  manufacture)  12%, 
calcium  hydroxide  4%. — II.  J.  H. 

[Zinc  and  barium]  ores  and  metals  ;   Process  for  the 

separation   of  .     G.   T.   Wright  and  L.    C. 

Hodson,  Ames,  Iowa,  Assignors  to  Consolidated 
Chemical  Products  Co.,  Des  Moines,  Iowa.  U.S. 
Pat.  1.238,242,  Aug.  28.  1917.  Date  of  appl.. 
July  27,  1916. 

Zinc  ore  containing  a  substantial  quantity  of 
barium  sulphate  is  freed  from  gangue  and  oxidised 
till  it  contains  zinc  oxide  and  barium  sulphate  in 
equivalent  proportions.  The  barium  sulphate 
is  then  reduced  to  sulphide  without  reduction  of 
the  zinc  oxide,  and  the  two  are  caused  to  react, 
producing  zinc  sulphide  and  barium  hydrox- 
ide.    The  latter  is  removed  by  leaching. — W.  F.  F. 

[Ores  and  metallurgical  prodiwts]  carrying  sulphur 

and  metals  ;   Process  of  treating  substances . 

A.  S.  Dwight.  New  York.  U.S.  Pat.  1,238,279, 
Aug.  28,-  1917.     Date  of  appl.,  Mar.  5,  19)4. 

An  oxide  of  a  metal  having  a  strong  affinity  for 
sulphur  is  pulverised,  mixed  with  carbonaceous 
material,  and  heated  to  reduce  the  oxide,  and  the 
sulphide  ore  or  product  to  be  treated  is  then  added 
in  the  absence  of  air,  so  that  sulphur  is  liberated 
and  combines  with  the  reduced  metal  forming 
a  matte,  which  is  subsequently  used  in  ore  smelting 
operations.  Alternatively,  the  metallic  oxide 
and  the  sulphide  ore  may  be  mixed  and  heated  to 
redness,  so  that  double  decomposition  takes  place 
and  a  matte  is  produced. — W.  F.  F. 

Blast-furnaces  and  the   like  ;    Hoists  for  charging 

.     T.  G.  Wrightson,  J.  M.  Ringquist,  and 

Head,  Wrightson,  and  Co.,  Ltd.,  Thornaby-on- 
Tees.  Eng.  Pat,  109,088.  Aug.  29.  1916.  (Appl. 
No.  12,232  of  1916.) 

Blast-furnace  charging  plant.  II.  S.  Bleckley,  T. 
Atherton,  and  E.  Massey,  Warrington.  Eng. 
Pat,  109,093.  Aug.  30,  1916.  (Appl.  No.  12,275 
of  1916.) 

Cast  articles  [alloys]  subjected  to  high  external 
temperatures.  Driver-Harris  Wire  Co.,  Harri- 
son, N.  J.,  Assignees  of  J.  C.  Henderson.  Washing- 
ton, D.C.,  U.S.A.  Eng.  Pat.  103,112,  Nov.  17. 
1916.  (Appl.  No.  16,501  of  1916.)  Under  Int. 
Conv.,  Jan.   1,  1916. 

See  U.S.  Pat,  1,190,652  of  191(1 ;  this  J.,  1916,  930. 
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Metals    [aluminium];     Process   of    winning   . 

V.  M.  Weaver.  Harrisburg,  Pa.,  Assignor  to 
Weaver  Co.  U.S.  Pat.  1,238,601,  Aug.  28, 
1917.     Date  of  aj.pl..  Aug.  22,  1914. 

See  Fr.  Pat.  481,050  of  1916  ;    this  J.,  1017,  144. 

Drying  apparatus  for  usf  in  drying  jruil,  vegetables, 
herbs,  chemicals,  powders,  seeds,  minerals,  fibre. 
mid  the  like.     Eng.  Pat.  108,915.     Sec  I. 

Conveying  materials  \lo  metallurgical  furnaces]  by 
means  of  a  current  ol  air  or  other  gas.  Eng.  Put. 
L04.512.     Seel. 


Photo-chemical  cell ;  A  cuprous  o.ride .    T.  W. 

Case.     Anier.    Elcctrocheni.    Soc.    May.    1017. 
[Advance  copy.]      1  pages. 

A  LARGE  number  of  electrolytes  have  been  fouud 
which  deposit  upon  cooper  ;i  photo-sensitive 
coating,  probably  due  to  the  formation  of  a  copper 
oxide  or  halide  salt  upon  the  electrode.  A  copper 
formate  electrolyte,  containing  free  formic  acid, 
using  highlj  polished  copper  electrodes,  was  studied 
closely.  If  one  plate  is  illuminated  and  the  other 
kept  dark,  a  current  is  produced,  the  illuminated 
plat"  acting  as  the  anode,  and  an  E.M.I'',  of  up 
to  01 1  volt  is  developed.  The  current  (inallv 
drops  to  zero,  hut  if  the  cell  is  rotated,  illuminating 
the  plate  previously  kept  dark,  the  E.M.F. 
reappears.  On  continued  rotation,  the  E.M.F. 
reaches  a  maximum  value,  but  below  a  critical 
light  intensity  the  cell  gives  v  ry  little  response. 
The  action  of  the  cell  is  explained  on  the  basis  of 
the  oxidation  of  cuprous  to  cupric  oxide  by  the 
action  of  light. — B.  N. 

Electrical   endosinosc   and   adsorption.     [Theory   of 
dyeing.]     Briggs   and    others.     Sec   VI. 


XI.— ELECTRO-CHEMISTRY. 

Magnetite,  electrodes  :   Production   and  properties  of 

.  M.  de  K.  Thompson  and  T.  ('.    Atchison. 

Amer.  Electrochem.  Soc,  May,  1017.    [Advance 
copy.)     5  pages. 

Anodes  formed   of  magnetite   maj    be   rendered 

less  brittle  by  incorporation  of  a 'small  amount 
of  copper  oxide.  Magnetite  or  a  mixture  of 
magnetite  and  copper  oxide  was  fused  in  t lie 
interior  of  a  graphite  tube,  3-8  cm.  inside,  and 
5-1  cm.  outside  diameter,  the  lower  end  of  which 
was  closed  by  a  copper  plate  connected  with  one 
terminal  of  a  60-volt  current  supply,  while  the 
second  terminal  was  connected  to  a"  carbon  rod, 
1-3  cm.  diam.  and  30  cm.  long,  held  centrally  in 
the  tube.  By  raising  the  rod  an  arc  of  about 
200  amps,  was  maintained  in  the  tube.  After 
the  formation  of  the  arc,  magnetite  or  a  mixture 
of  magnetite  and  copper  oxide  was  fed  into  the 
space  between  t  he  rod  and  tube,  and  as  the 
fusion  proceeded,  the  rod  was  gradually  raised 
and  magnetite  added  until  the  fused  product 
rilled  the  graphite  tube.  Measurements  of  brittle- 
ness  were  made  by  supporting  the  two  ends  of  an 
electrode,  and  finding  the  load  necessary  to  cause 
fracture  when  applied  at  the  centre.  The  breaking 
loads  with  electrodes  of  3-8  cm.  diam.  and  25-4  cm. 
in  length  were  found  to  range  from  It)  kilos,  with 
pure  magnetite  to  117  kilos,  with  anodes  con- 
taining 20  %  copper  oxide.  With  anodes  annealed 
by  surrounding  the  graphite  mould  with  asbostos 
so  as  to  extend  the  interval  of  cooling  after  fusion 
over  8  hours,  the  toughness  was  more  than 
doubled.  The  loss  iu  weight  through  disintegration 
during  use  as  anodes  in  the  electrolysis  of  sulphuric 
acid  solution  was  found  to  amount  in  the  case  oc 
electrodes  containing  5°;  copper  oxide  to  64-S 
grms.,  and  with  anodes  of  pure  magnetite  to  103 
grms.  per  sq.  dcm.  por  1000  amp. -his.  The 
difference  in  durability  may  be  explained  by  the 
lower  conductivity  and  consequent  greater  heating 
of  the  pure  magnetite  anodes. — J.  N.  P. 

Low  temperature  electro-thermal  processes  [japan- 
ning, etc]  C.  F.  Hirshfe'd  Amer.  Elect ro- 
chem.  Soc,  May,  1917.  [Advance  copy.]   11  pp. 

The  author  uses  the  term  "  low  temperature  "  as 

referring   to   temperatures    below    about   200°  C.  : 

and,  as  being  fairly  typical  of  many  baking  and 

drying   processes   in   commercial    use,    the   art   of 

japanning    is    discussed    at    some    length.     By 

reason   of   the   exact    control    of  temm-ratuiv  cmi-        o  i-  ii        •      *  ...  .    ,  ■ 

ditions  afforded,  el,,  trical  heating  haV  bee     ton.  1       ■s','""-"/""'  eonstUuenU  of  or  materials  suspended* 

to    give    better    results    than    ot he,    methods    in  g™ous brties ;  [Electrical]  methrt atul apparatus 

japanning  and  in  the  baking  of  cores  for  foundry 

work.     Suggestions    are    also    made    as    to    the 

employment  of  this  method  ot   heating  in  other 

industries,  such  as  the  baking  of  foods,  etc 

— W.  E.  F.  P. 


Patents. 

Bi- polar    electrode    elcclroh/sers.     G.    G.    Hepburn. 
Manchester.     Eng.   Pat.    108,707.     (Appl. 
11.129,   Aug.    12,  and   12.903,   Sept.  12,    1016.) 
Addition   to    Eng.    Pat.    12.730,    Sept.    0,    1915 
(this  J.,  1916,  1120). 

The  liquid  between  adjacent  electrodes  is 
enclosed  by  employing  opposite  electrodes  as  two 
walls  and  inserting  between  the  vertical  <  dges 
lengths  of  indiarubber  tubing  or  cord  to  form  the 
side  walls  of  the  cell  and  serve  for  insulation. 
The  bottom  of  each  compartment  is  closed  bj 
means  of  a  horizontal  tube  provided  with  ah 
elongated  slot  or  a  series  of  slots  or  apertures. 
These  tubes  serve  for  the  introduction  of  the 
electrolyte,  which  rises  through  the  cells  and  over- 
Hows  from  the  top  into  suitably  placed  troughs. 
The  tubes  forming  the  base  of  the  cell 
held  in  position  by  strings  or  insulated  wire-, 
attached  to  weights  so  as  to  be  readilv  remov- 
able.—J.  N.  P. 


Electric  cells  :     Primary .     J.    W.   Nicholson* 

London.     From    G.    X.    Antonoff,     IVtrograd. 
Eng.  Pat.   108,892,  Aug.  24,  1916.     (Appl 
12,019  of  1916.) 

The  electrolyte  is  kept  acid  by  the  addition 
of  benzoic  or  salicylic  acid,  or  their  homologucs 
or  isomers,  either  together  or  separately,  and  tha 

positive  carbon  pole  is  coated  with  platinum  black 
or  colloidal  platinum. — B.  X. 

Depolarising  agent.  ('.  Ellis,  Montclair,  N.J.. 
Assignor  to  National  Carbon  Co.  U.S.  Pat. 
1,236,693,  Aug.  11.  1917.  Date  of  aj.pl..  <  >■  t . 
25,   1015. 


A  FUSED  artificial  higher  oxide  of  maiifan.-.', 
substantially  free  from  natural  manganese  dioxide, 
and  containing  manganic  acid,  with  or  without 
admixed  carbon. — J.  N.  P. 


.  . ././. arati... 

JOT    .     A.    Mond,    London.     From    W.     A. 

Schmidt,  Los  Angeles.  Cal.,  U.S.A.  Eng.  Pat. 
loo. 106,  Sept.  5,  1910.  (Appl.  No.  12^82  ol 
1916.) 

See  U.S.  Pat,  1,204,906  of  1010  ;  this  J.,  1017,  38. 
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Electrical  precipitation  of  sxispended  particles  from 
oases.  A.  Mond,  London.  From  W.  A. 
Schmidt,  Los  Angeles,  Cal.,  U.S.A.  Eng.  Pat. 
109,297,  Sept,  5,"  1916.  (Appl.  No.  12,560  of 
1916.) 

See  U.S.  Pat.  1,204,907  of  1916  ;  this  J.,  1917,  38. 

Electrodes  for  welding  purposes.     Eng.  Pat.  108,789. 
See  X. 


XII.-FATS;    OILS;    WAXES. 

[Coconut  oil ;  ]  Combined  Re  ichert- Polenske  and 
modified  Shrewsbury-Knapp  process  [for  deter- 
mination   of   ].     G.    I).    Elsdon.     Analyst, 

1917,  42,295—298. 

The  flask  containing  the  residual  fatty  acids  after 
the  distillation  of  110  c.c.  in  the  Reichert-Polenske 
process,  is  disconnected  from  the  condenser  and 
placed  in  cold  water.  The  cake  of  fatty  acids  is 
broken  and  the  liquid  strained  through  a  fine 
wire  sieve,  the  flask  and  fatty  acids  being  washed 
with  50  c.c.  of  cold  water.  The  fatty  acids  are 
drained  on  the  sieve  until  practically  free  from 
water,  then  returned  to  the  flask,  and  the  flask 
and  its  contents  are  dried  in  a  water-oven,  air 
being  blown  into  the  flask  at  intervals  ;  100  c.c. 
of  alcohol  of  sp.  gr.  0-9200  (prepared  from  industrial 
methylated  spirit)  is  then  added,  and  the  process 
is  continued  exactly  as  described  previously  (this 
J.,  1917,  400).  Mixtures  of  coconut  oil  with 
butter  and  with  margarine  examined  by  the  above 
method  yielded  the  following  figures  for  the  content 
of  alcohol-soluble  acids  : 


with  a  fluid  solvent  in  an  apparatus  wherein  the 
solvent  used  is  removed,  and  the  on  e  extracted 
material  is  then  further  treated  with  fresh  solvent. 
A  fresh  portion  of  material  is  then  treated  with  the 
solvent  which  contains  the  product  of  the  previous 
extraction.  Extraction  is  repeated  a  number  ©f 
times,  the  solvent  separated  from  the  previous 
extraction  being  employed  for  treatment  of 
material  one  step  backward  in  the  series  or  cycle 
of  extractions,  until  it  is  finally  used  for  the  first 
treatment  of  the  material,  whilst  the  final  extraction 
of  the  material  is  made  with  fresh  solvent.  The 
bulk  of  the  mixture  is  maintained  constant  during 
treatment  by  automatically  regulating  the  supply 
of  fresh  solvent  according  to  the  proportion  of 
extract  in  the  solvent  separated. — A.  de  W. 


Catalytic  reactions  [hydrogenation  of  oils]  ;  Process 

°f  effecting .     O.    C.    Hagemann,    Yonkers, 

N.I.,  and  C.  Baskerville,  New  York.  U.S. 
Pat.  1,238,137,  Aug.  28,  1917.  Date  of  appl., 
Jan.  12,  1914. 

An  unsaturated  substance  such  as  an  oil  is  treated 
with  hydrogen  in  the  presence  of  a  metal  of  the 
nickel  group  in  a  form  other  than  that  of  thin 
leaves,  at  least  a  portion  of  the  surface  of  the 
metal  being  coated  with  oxide. — A.  de  W. 


Deodorising  and  clarifying  volatile  organic  bodies 
[e.g.,  fatly  acids].     Eng.  Pat.  109,077.     See  IIa. 


Treatment  of  paraffin  wax  for  the  production  of 
oxygenated  and  other  compounds  [fatty  acidst 
Eng.  Pat.  109,380.     See  IIa. 


Percentage  of  coconut  oil 
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Coconut    oil    and    palm-kernel    oil     in     mixtures; 

Differentiation  of .     G.  D.  Elsdon.     Analyst, 

1917,  42,298—299. 

Since  the  Polenske  values  for  coconut  and  palm- 
kernel  oils  are  very  different  (about  170  and  110 
respectively),  whilst  the  Shrewsbury-Knapp  values 
for  the  two  oils  are  practically  identical,  it  appears 
possible  to  distinguish  between  coconut  oil  and 
palm-kernel  oil  in  mixtures  of  fats  such  as  mar- 
garine by  obtaining  both  the  Polenske  and  Shrews- 
bury-Knapp values  and  the  percentage  of  coconut 
oil  from  these  data.  Palm-kernel  oil  is  probably 
present  in  those  cases  where  the  percentage  of 
coconut  oil  calculated  from  the  Polenske  value  is 
distinctly  less  than  that  calculated  from  the  Shrews- 
bury-Knapp value.  Knowing  the  sum  of  the 
quantities  of  coconut  and  palm-kernel  oils  present, 
it  should  bo  possible  to  calculate  the  relative 
amounts  from  the  Polenske  value.  The  results 
obtained,  are,  however,  untrustworthy  when 
coconut  stearin  is  used  in  the  fatty  mixture,  as 
this  fat  and  palm-kernel  oil  have  practically 
identical  compositions. — W.  P.  S. 

Patents. 

Oils  and  the   like  ;    Method  and  apparatus  fir  ex- 
tracting   .     E.  O.  Barstow  and  T.  Griswold. 

jun.,  Midland,  Mich.     U  S.  Pat.  1,238,084,  Aug. 
28,  1917.     Date  of  appl.,  Dec.  24,  1914. 

A  portion  of  the  material  to  be  extracted  is  treated 


— W.  P.  8. 

Xni.— PAINTS  ;      PIGMENTS  ;      VARNISHES  ; 
RESINS. 

Low-temperature    electro-thermal   processes.     Hirsh- 
feld.     See  XL 

Patents. 

Colour  leaves  ;  Process  of  manufacturing .     G. 

Iwatsubo,   Kyoto,   Japan.     Eng.   Pat.    109,205, 
Feb.  2,  1917."    (Appl.  No.  1675  of  1917.) 

A  coarse-grained  {e.g.,  sand-blasted)  plato  is 
coated  with  a  layer  of  a  volatile  solid  such  as 
camphor  by  immersion  in  a  solution  of  the  same 
in  a  volatile  solvent,  e.g.,  naphtha.  The  dry 
prepared  plate  is  then  coated  with  a  colour  mixture 
composed  of  water,  gelatin,  glycerin,  sugar  syrup, 
and  starch,  together  with  the  necessary  colour, 
and  allowed  to  dry.  On  applying  heat  to  the 
plate,  the  colour  leaf  becomes  detached  by  volatili- 
sation of  tho  intermediate  layer  of  camphor. 

—A.  de  W. 


Ultramarine;    Manufacture  of .     L.  Bock,  Bad 

Homburg Kirdorf ,  Germany.  U.S.  Pat.  1,239,080, 
Sept.  4,  1917.     Date  of  appl.,  Jan.  11,  1917. 

See  Ger.  Pat.  293,310  of  1915  ;  this  J..  1910,  1 101. 


not 
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Resilient  composition  for  printers'  rollers.  C.  B. 
Soano.  Assignor  to  Usher-Walker,  Ltd.,  London. 
U.8.  Pat.  1,239,630,  Sept.  11,  1917.  Date  of 
appl.,  July  11,  1016. 

See  Eng.  Pat.  2167  of  1915  ;  this  J..   1916,  368. 


XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 

Rubber  ;  Influence  of  the  age  of  the  trees  on  the 
quality  of  the .  O.  do  Vries.  Communica- 
tion from  the  Central  Rubber  Station  at  Buiton- 
zorg,  No.  3.  Archief  voor  Rubbercultuur  in  Nod. 
Indie,  1917,  1,  No.  3. 

Under  similar  ronditions  as  regards  the  rubber 
content  of  the  latex  and  the  method  of  coagulation 
and  preparation,  the  tensile  strength  of  rubber 
from  older  trees  is  not  appreciably  greater  than  for 
that  from  young  trees,  and  the  type  of  the  stress- 
strain  curve  is  approximately  the  same,  but  the 
rate  of  vulcanisation  decreases  with  age  whilst  the 
viscosity  increases.  The  common  belief  that 
rubber  from  young  plantations  is  of  inferior  quality 
is  probably  duo  in  part  to  the  poorer  equipment 
of  such  plantations  and  the  lower  rubber  content 
of  the  latex.  In  the  case  of  the  wild  Brazilian 
rubber,  the  lower  rate  of  vulcanisation  duo  to  the 
age  of  the  trees  is  masked  by  the  method  of 
preparation,  and  plantation  rubber  prepared  by 
an  imitation  of  the  Brazilian  method  is  found  to 
vulcanise  more  rapidly  than  erfipe  prepared  from 
the  latex  in  the  ordinary  manner. — D.  F.  T. 

[Rubber]  latex  ;  Partial  coagulation  of .     O.  do 

Vries.  Communication  from  the  Central  Rubber 
Station  at  Buitenzorg,  No.  3.  Archief  voor 
Rubbercultuur  in  Ned.  Indie,  1917,  1,  No.  3. 

On  coagulating  latex  with  one  part  of  acetic  acid 
to  450 — 600  parts  of  rubber,  it  is  possible  to 
separate  a  "  first  clot,"  amounting  to  15 — 25%  of 
the  total  rubber,  which  forms  a  crfipe  of  strong 
yellow  to  dark  brown  colour,  high  viscosity,  high 
rate  of  vulcanisation,  and  low  tensile  strength, 
whilst  the  second  clot  obtainable  by  subsequent 
further  coagulation  produces  a  very  pale  but 
otherwise  fairly  normal  crepe.  If  a  greater  pro-  I 
portion  of  acetic  acid  is  used,  a  larger  percentage 
of  the  total  rubber  is  found  in  the  first  clot  and 
the  difference  between  the  quality  of  the  two 
fractions  tends  to  disappear  (compare  Campbell. 
Bull.  Ceylon,  No.  27).— D.  F.  T. 

Rubber   content   of  latex;    Influence   of on  the 

quality  of  the  rubber.  O.  de  Vries.  Com- 
munication from  the  Central  Rubber  Station  at 
Buitenzorg,  No.  2.  Archief  voor  Rubber- 
cultuur in  Ned.  Indie,  1917,  1,  No.  1. 

The  tensile  strength  and  "  typo  "  of  rubber  aro 
not  affected  appreciably  by  the  concentration  of 
the  latex  from  which  it  is  coagulated,  but  the 
viscosity  is  very  slightly  diminished  and  the  rate 
of  vulcanisation  appreciably  reduced  by  dilution 
of  the  latex.  In  the  preparation  of  smoked  sheet, 
a  standard  concentration  is  in  general  use,  15% 
being  the  usual  value  in  Java,  and  a  standard 
degree  of  dilution  is  also  desirable  for  the  produc- 
tion of  cr6po.  Such  standardisation  not  only 
ensures  a  more  uniform  product  but  also  permits 
an  accurate  and  economical  adjustment  of  the 
amount  of  acetic  acid  to  be  used. — D.  F.  T. 

Rubber    solutions;      Viscosity    of .        A.    van 

Rossem.  Communications  of  the  Netherland 
Government  Institute  for  Advising  the  Rubber 
Trade  and  the  Rubber  Industry.  1017,  Part  III. 


For  the  determination  of  the  viscosity  of  rubber 
solutions  the  Ostwald  viscometer  as  adapted  by 
Fol  (this  J.,  1913,  137)  is  recommended.  Although 
Gorter's    claim     (1915.      Dep.     Landb.,     Nijverh. 


Handel  Ned.-Ind.)  that  calculation  of  the  relative 
viscosity  of  rubber  solutions  in  benzene  from  the 
ratio  of  the  times  of  flow  of  the  solution  and  of  the 
solvent  gives  a  result  too  low  by  12%,  is  con- 
ceded, his  alternative  method  of  arriving  at  the 
value  of  a  "  viscosity  index  "  representing  the 
logarithm  of  the  relative  viscosity  at  a  concentra- 
tion of  1%  is  shown  to  be  incorrect.  By  making 
use  of  numerous  earlier  results  a  set  of  standard 
relative  viscosity  curves  has  been  constructed, 
based  on  rubbers  of  the  following  relative  vis- 
cosities in  1%  solution:  19-5.  29-5,  311-5,  I'.i  ."•. 
59-5,  69-5,  and  79-5,  the  respective  corresponding 
"  viscosity  numbers  "  (Fol,  loc.  cit.)  approximating 
to  40,  50,  00,  70,  80,  90,  100  j  these  curves  do  not 
intersect  and,  by  making  one  measurement  of 
relative  viscosity  with  a  solution  of  known  con- 
centration, the  position  of  the  curve  for  a  new 
rubber  can  at  once  be  determined  and  its  viscosity 
number  estimated  directly  from  the  curve.  The 
viscosity  of  a  1%  solution  of  rubber  is  unaffected 
by  mere  shaking  or  repeated  passage  through  the 
viscometer,  but  on  exposure  to  light  it  undergoes 
a  noticeable  reduction  ;  the  presence  of  moisture 
in  the  benzene  causes  a  slight  lowering  in  the 
viscosity,  whilst  acids  induce  a  very  marked 
diminution,  so  that  solvents  such  as  chloroform 
and  tricldoroethylene  are  not  suitable  for  viscosity 
work.  If  rubber  is  at  first  incompletely  dis- 
solved in  benzene,  the  residue  gives  a  more  viscous 
solution  than  the  first  extract,  this  result  being 
possibly  due  to  the  intluence  of  the  resins  in  the 
first  extract  and  to  the  higher  viscosity  ol  the 
nitrogen-enriched  rubber  in  the  second  solution  ; 
the  separation  of  the  rubber  into  fractions  of 
different  degrees  of  polymerisation,  by  such 
processes  of  partial  solution,  is  considered  to  be 
unlikely.  Comparative  experiments  with  benzene, 
toluene,  and  carbon  tetrachloride  as  solvents 
demonstrated  that  at  1%  concentration  the 
toluene  solution  is  slightly  less  fluid  than  the 
benzene  solution,  and  the  carbon  tetrachloride 
solution  decidedly  less  fluid  than  either,  the  ratio 
of  the  relative  viscosities  in  any  two  of  the  solvents 
being  higher,  the  greater  the  viscosity  of  the 
rubber.  Removal  of  the  natural  resins  from 
rubber  by  extraction  with  acetone  decreases 
the  viscosity  on  account  of  the  effect  of  heat  ; 
addition  of  the  resin  to  the  extracted  rubber 
reduces  the  viscosity  still  ftirther.  The  intro- 
duction of  compounding  ingredients,  such  as 
sulphur,  litharge,  and  magnesium  oxide,  causes 
no  other  change  in  the  viscosity  of  the  solution 
after  it  has  been  allowed  to  settle,  than  is  to  be 
expected  from  the  mere  additional  presence  of  the 
dissolved  sulphur.  The  real  significance  of  vis- 
cosity tests  is  indicated  by  the  fact  thnt  a  uniform 
sheet  of  unsmoked  Hevea  rubber  after  heating 
at  100°  or  130°  C.  in  carbon  dioxide  exhibits  •> 
reduction  in  "  viscosity  number,"  in  tensile 
strength,  and  in  percentage  elongation  at  break  : 
mastication  between  rolls  causes  a  still  more 
marked  decrease  in  all  three  characteristics. 
A  high  "  viscosity  number  "  in  a  raw  rubber  is 
generally  a  concomitant  of  rapidity  of  vulcanisa- 
tion. After  being  swollen  with  benzene  and  then 
allowed  to  dry  again,  unvulcanised  smoked  Hevea 
sheet  is  found  to  possess  increased  tensile  strength 
and  especially  increased  elongation  nt  break, 
but  the  resistance  to  stretch  is  diminished.  It  is 
believed  that  a  parallelism  exists  between  the 
"degree  of  swelling"  of  raw  rubber  and  th» 
"  viscosity  number." — D.  F.  T. 

Rubber  ;   Percentage  of  moisture   in  raw  .     A. 

van  Rossem.  Communications  of  the  Nether- 
land Government  Institute  for  Advising  the 
Rubber  Trade  and  the  Rubber  Industry.  Int. 
Assoc,  for  Rubber  Cultivation  in  the  Netherland 
Indies;    1017,  Part  II.,  40 — 16. 

The  method  of  determination  is  to  dry  3 — 5  grnis 
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of  finely  cut  rubber  in  a  hot-w£ter  oven  until  the 
weight  is  constant ;  the  time  required  is  at  least 
2  hours,  and  with  very  moist  rubbers  may  reach 
8  hours.  Many  analyses  of  first  latex  rubbers 
show  that  sheets  have  a  somewhat  higher  moisture 
content  than  creipes,  whilst  wild  Para  rubber 
generally  contains  a  lower  proportion  of  moisture 
than  such  rubbers  as  those  obtained  by  the  Ker- 
bosch,  Schadt,  Byrne,  or  da  Costa  process.  Apart 
from  the  probable  effect  of  hygroscopic  constituents 
in  the  rubber,  originating  from  the  latex,  it  is  j 
shown  that  the  hygrometric  state  and  temperature 
of  the  atmosphere  also  influence  the  absorption 
and  retention  of  moisture.  Rubber  exposed  to 
saturated  air  at  30°  C.  takes  up  a  greater  quantity 
of  water  than  rubber  in  saturated  air  at  16°  C.  ; 
but  when  the  moisture  in  the  air  is  below  85  % 
of  the  maximum  quantity,  the  rate  of  absorption 
of  water  is  greatly  reduced. — D.  F.  T. 

Rubber  ;    The  so-called  insoluble  part  of  rate . 

A.  van  Rossem  and  Dekker.  Communica- 
tions of  the  Xetherland  Government  Institute 
for  Advising  the  Rubber  Trade  and  Rubber 
Industry.  Int.  Assoc  for  Rubber  Cultivation 
in  the  Xetherland  Indies.      1917.  II.,  56—68. 

For  the  determination  of  the  non-caoutchouc 
insoluble  constituents  of  rubber,  2  grins,  is  heated 
,  with  40  c.c.  of  petroleum  (b.  pt.  230° — 260°  C.)  for 
I  2 — 3  hours,  after  which  time  a  clear  solution  con- 
taining a  little  flocculent  matter  is  obtained,  the 
insoluble  matter  then  being  separated  by  centri- 
fuging  and  washing.  Only  55 — 65%  of  the  nitro- 
gen of  the  rubber  is  found  in  the  residue  ;  the 
total  weight  of  the  organic  residue  amounts  to 
2 — 3  %,  containing  8  J — 11  %  of  protein  if  the  latter 
is  assumed  to  have  a  content  of  16%  of  nitrogen. 
These  figures  were  obtained  for  Hevea  plantation 
rubber  and  hard  fine  Para,  and  indicate  that  the 
nitrogen  of  raw  rubber  is  not  wholly  present  in 
the  form  of  protein  matter.  The  earlier  view  of 
the  Institute  that  the  caoutchouc  portion  of  raw 
rubber  more  difficultly  soluble  in  the  ordinary 
rubber  solvents  represented  a  more  highly  poly- 
merised form  of  rubber  is  now  withdrawn.  When 
rubber,  especially  Hevea  plantation  rubber,  is 
heated  at  110" —  130°  C,  in  carbon  dioxide 
'  for  0-5 — 3  hours,  there  is  a  marked  increase 
I  in  the  proportion  of  insoluble  matter  present ; 
this  effect  is  not  observed  in  rubber  which  has  been 
masticated.  The  increase  in  the  insoluble  fraction 
is  accompanied  by  a  slight  increase  in  the  percentage 
of  protein  in  the  fraction,  but  must  be  attributed 
mainly  to  the  decreased  solubility  of  the  caout- 
chouc. In  1888  (Trans.  Chem.  Soc,  1888,  769), 
Gladstone  and  Hibbert  observed  an  increase  in 
the  insoluble  substances  of  rubber  when  the  latex 
was  heated  during  coagulation.  (See  also  Terrv, 
this  J.,  1899,173.)— D.  F.  T. 


Rubber ;      Water    extract    oj    rate    .     A.    van 

Rossem.  Communications  of  the  Xetherland 
Government  Institute  for  Advising  the  Rubber 
Trade  and  Rubber  Industry.  Int.  Assoc,  for 
Rubber  Cultivation  in  the  Xetherland  Indies. 
1917,  II.,  66—68. 

The  method  of  extraction  is  to  treat  3  grnis.  of 
flnelv  cut  rubber  for  6  hours  with  100  c  c.  of  dis- 
tilled water  on  the  water-bath  and  then,  after 
filtering,  to  extract  the  residual  rubber  for  a  second 
time  with  50  c.c.  of  water  ;  the  combined  filtrate 
Is  evaporated  on  a  water-bath  and  dried  for  an 
hour  at  100"  C.  The  average  extract  for  Hevea 
plantation  rubber  was  about  0-5%,  the  maximum 
being  near  1  %,  whilst  the  average  for  wild  Para 
was  0-4  to  0-5%.  Rubbers  obtained  by  evapora- 
tion of  latex  naturally  gave  higher  figures.  The 
extract  contains  about  two-thirds  of  the  mineral 


matter  of  the  rubber  and  also  a  portion  of  the 
nitrogen,  this  result  indicating  the  presence  of 
other  nitrogenous  substances  in  addition  to 
protein  in  rubber  ;  other  unidentified  substances 
were  also  present,  probably  including  inositol  or 
derivatives  of  thus  substance. — D.  F.  T. 


Rubber  ;    Degree  of  acUlity  of   raw 


A.  van 
Rossem.  Communications  of  the  Xetherland 
Government  Institute  for  Advising  the  Rubber 
Trade  and  Rubber  Industry.  Int.  Assoc,  for 
Rubber  Cultivation  in  the  Xetherland  Indies. 
1917,  II.,  68. 

Five  grams  of  the  finely  cut  rubber  is  left  standing 
for  24  hours  with  100  c.c.  of  cold,  recently  boiled, 
distilled  water  ;  an  aliquot  portion  is  then  titrated 
with  AT/100  sodium  hydroxide  solution  and 
phenolphthalein  and  the  "  degree  of  acidity  " 
represented  by  the  number  of  c.c.  of  AT/100  alkali 
per  gram  of  rubber.  For  first  latex  Hevea  sheets 
the  average  result  was  0-5,  the  highest  being  1-3 
and  the  lowest  0-1  :  for  crepes  the  average  was 
0-1,  the  highest  and  lowest  being  0-4  and  0-1 
respectively.  Hard  Fine  Para  gave  figures  ranging 
from  0-4  to  0-5,  whilst  rubbers  obtained  by 
evaporation  of  latex  gave  higher  results. — D.  F.  T. 


Rubber  ;   Indirect  method  to  determine  the  percentage 

of  .     A.  van  Rossem.     Communications  of 

the  Xetherland  Government  Institute  for 
Advising  the  Rubber  Trade  and  Rubber  Industry. 
Int.  Assoc,  for  Rubber  Cultivation  in  the 
Xetherland   Indies.     1917,    II.,   09 — 70. 

It  is  suggested  that  the  combined  total  of  the 
moisture,  water-extract,  and  acetone  extract  of 
the  original  rubber  and  of  the  ash  and  protein 
(factor  6-25)  on  the  extracted  and  dried  sample 
be  corrected  for  the  part  (generally  20%)  of  the 
acetone  extract  which  is  soluble  in  water,  and  then 
be  subtracted  from  100.  If  rubbers  obtained 
by  evaporation  of  latex  are  excluded,  it  is  sufficient 
to  subtract  from  100  the  total  percentages  of 
moisture,  resin,  ash,  and  protein  (factor  b-25)  ; 
the  totalling  of  the  moisture,  resin  content,  and 
petroleum -insoluble  fraction  (see  above)  is  a 
possible  alternative,  but  gives  slightly  high  results 
owing  to  the  fact  that  the  petroleum-insoluble 
matter  includes  only  part  of  the  protein. — D.  F.  T. 


Patents. 

Rubber  articles  ;    Method  of  vulcanising  .     T. 

Whittelsey,  Upper  Montclair,  X.J.,  Assignor  to 
Rubber  Regenerating  Co.  U.S.  Pat.  1,238,236. 
Aug.  28,  1917.     Date  of  appl.,  Apr.  12,  1916. 

Rubber  articles  are  first  subjected  to  the  action 
of  sulphur  chloride  and  then  any  acids  neutralised 


by  applying  an  organic  base  capable  of  swelling 
the  rubber,  e.g.,  a  solution  of  aniline  in  benzene. 

— D.  F.  T. 


Caoutchouc ;     Synthetic    products    resembling 


E.  Munch,  Assignor  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen,  Germany.  U.S.  Pat. 
1,238,930.  Sept.  4.  1917.  Date  of  appl.,  Sept, 
26,  1913. 

See  Eng.  Pat.  975  of  1913  ;   this  J.,  1914,  93. 

Vulcanisation  of  rubber  and  other  similar  substances. 
G.  Bernstein,  Rovat,  France.  U.S.  Pat.1,240,116, 
Sept.  11,  1917.    Date  of  appl.,  July  18,  1913. 

See  Ger.  Pat.  262,708  of  1912  ;   this  J.,  1913,  919. 
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XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 


Tanbarks  ;   Philippine 


.  V.  Q.  Gana.  Philip- 
pine J.  Sci.",  1916,  11,  A,  261 — 12ti.-i. 
Only  mangrove  and  camanchili  {Pithecolobittm 
dulce,  Bentham)  barks  are  used  at  present  in  the 
Philippine  Islands  for  tanning  purposes,  and  as  the 
use  of  either  bark  is  attended  with  disadvantages, 
other  barks  have  been  investigated  with  a  view 
to  their  utilisation.  Of  those  tested  only  two,  the 
Philippine  pine  (Pinua  insulttris)  and  palo  maria 
(Calophyllum  inophyllum)  are  both  satisfactory  in 
quality  and  sufficiently  plentiful.  Neither  is  rich 
in  tannin,  the  former  containing  3-8%  and  the 
latter  1 1-0  "„  tannin,  calculated  on  the  dry  material. 
Other  barks  are  richer  in  tannin  and  yield  leather 
of  good  quality,  but  cannot  be  collected  econom- 
ically.—P.  0.  f. 

Patent. 

Glue   and   allied   substances;    Machine   for   tooling 

.     K.  Upton,  Marblehead,  Mass.      U.S.  Pat. 

1,237,587,    Augi    21,   1917.     Date  of  appl.,  Dec. 

20.  i9i«. 

The  glue  is  pumped  from  a  primary  container 
into  a  secondary  container  at  a  higher  level  in 
which  it  is  maintained  at  any  desired  constant 
level,  and  is  fed  from  this  secondary  container 
on  to  a  rotary  cooling  wheel. — F.  0.  T. 


XVI.— SOILS ;  FERTILISERS. 

Coal  gas;     Action  of  on  plants.     II.  Action 

on  green  plants.  C.  Wehmer.  Ber.  Deut.  bot. 
ties.,  1917,  35,  ;U8— 332.  J.  Chem.  Soc, 
1917,  112,  i.,  531—532.  (See  also  this  J..  1917, 
1021.) 
It  is  usually  affirmed  that  coal  gas  is  poisonous 
to  green  plants  even  w  hen  the  atmosphere  contains 
only  minute  quantities,  but  cress  is  remarkably 
resistant  to  its  influence.  The  seedlings  will  grow 
unchecked  in  an  atmosphere  containing  as  much 
as  3ll",,  of  gas,  but  they  die  in  a  short  time  if 
exposed  to  undiluted  gas.  The  seeds  themselves 
arc  not  killed  by  coal  gas,  but  only  prevented 
from  germination.  The  ill-effects  of  undiluted 
coal  gas  are  not  entirely  due  to  the  lack  of  oxygen, 
lor  cress  will  keep  fresh  and  green  in  pure  hydrogen 
for  a  much  longer  time  than -in  coal  gas.  Experi- 
ments designed  to  elucidate  the  nature  of  the 
particularly  poisonous  constituent  of  coal  gas 
gave  only  negative  results.  Carbon  monoxide, 
ethylene,  and  acetylene  are  not  dangerous,  even 
in  concentrations  much  higher  than  those  in 
which  they  commonly  occur  in  coal  gas.  Benzene 
vapour,  carbon  bisulphide,  and  hydrogen  sulphide 
are  very  toxic,  but  not  in  the  concentration  met 
with  in"  coal  gas.  The  really  toxic  constituent  is 
probably  ainontr  the  minor  impurities. 

Patent. 

Fertilisers;     Manufacture    of   compound .     C. 

Deguide,  Le  Port  el,  France.  Eng.  Pat.   109,079, 
Aug.    28,    1010.     (Appl.    No.    12,135    of    1916.) 

See  Pr.  Pat.  480,569  of  1915  ;    this  J..  1917,  152. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Sugar  refining  ;  Use  of  vegetable  decolorising 
carbon  as  compared  with  animal  charcoal  {bone- 
black)    in .      M.    Weinrich.     Int.    Sugar    J., 

1917,19,  100—407. 

As  a  result  of  experiments  with  various  kinds  of 


vegetable  decolorising  carbons  in  comparison 
with  animal  charcoal,  made  partly  in  collaboration 
with  the  late  B.  E.  K.  Newlands,  it  is  6tated  that 
vegetable  carbons  aro  inferior  to  bone-black  for 
use  on  the  large  scale.  Animal  charcoal  removes 
as  much  colour  as  an  equal  volume  of  vegetable 
carbon,  and  in  addition  removes  organ  c  and 
mineral  impurities  not  affected  by  the  vegetable 
carbon.  iSxe  specific  gravity  of  the  best  kind  of 
vegetable  carbon  is  only  about  10  °0  of  that  of 
animal  charcoal,  and  after  each  revivification, 
which  is  troublesome  and  expensive,  the  vegetable 
carbon  is  found  to  have  shrunk  more  or  li  ■ 
and  to  have  a  diminished  absorptive  power, 
.The  claims  put  forward  in  favour  of  the  vegetable 
carbon,  "  Norit."  are  strongly  criticised,  and  it 
is  asserted  that  the  process  for  the  manufacture 
of  another  vegetable  carbon,  "  Carbrox,"  was 
anticipated  by  the  author's  U.S.  Pat.  155,075  of 
July  7,  1891.  As  a  cheap  filtering  agent,  com- 
minuted crude  bagasse,  obtained  by  passing  the 
bulk  of  the  bagasse,  before  it  goes  to  the  furna.  e*j 
over  a  sieve  agitated  by  a  crank  shaft,  is  recom- 
mended. This  is  added  to  the  defecated  juice 
which  is  then  passed  through  filter-presses.  Full 
cakes  can  be  obtained,  which  are  easily  washed, 
and  the  filtered  juice  is  perfectly  clear. 

Utilisation   of  horse-chestnuts.     Ooris.     See  X1X.\. 


XVIII.— FERMENTATION   INDUSTRIES. 

Beer  ;  Oil  in  adjuncts  and  its  effect  on  quality  of . 

P.  Dreesbach.     Amer.  Brewers'   Review,   1917, 
233—235. 

The  raw  cereal  adjuncts  commonly  used  in  brewing 
contain  considerable  amounts  of  oil,  e.g.,  maize 
meal  1— 1-5°/0,  grits  0-8—1%,  flakes  0-6 — 0-7%, 
and  rice  0-7 — 0-8  %,  This  oil,  even  in  the  fresh 
state,  has  a  harsh  flavour  and  cannot  improve 
the  flavour  of  beers.  Its  slow  decomposition 
causes  the  adjuncts  to  become  musty  on  storage, 
There  is  evidence  that  during  the  "  cooking  "  of 
the  adjuncts  to  gelatinise  the  starch,  some  of  the 
oil  is  saponified,  with  the  result  that  small  quantities 
of  the  higher  fatty  acids  pass  into  the  wort ;  a 
certain  quantity  of  the  oil  also  appears  to  become 
emulsified  by  extractive  matters  present  and  thus 
passes  into  the  wort,  but  is  again  liberated  when 
the  extractive  matters  undergo  fermentation,  and 
then  affects  unfavourably  the  flavour  and  head- 
retaining  power  of  the  beer.  The  author  recom- 
mends the  use  of  oil-free  adjuncts,  including 
besides  brewing  sugars,  certain  "  refined  "  pro- 
ducts obtained  from  maize  by  the  wet  milling 
process.  These  products  contain  only  about  0-05% 
of  oil  and  are  practically  free  from  protein.  The) 
do  not  become  musty  on  storage  and  require  onh 
a  very  short  "  cooking  "  (refined  grits)  or  none  at 
all  (refined  flakes).  They  affect  the  flavour  of 
beer  much  less  than  adjuncts  containing  oil,  and 
they  can  therefore  be  used  in  larger  amounts  than 
the  latter.— J.  II.  L. 

Enzymes   [urease] ;   Formation   of .     ///.     M. 

Jacoby.      Biochem.  Zeits.,   1917.   81,  332 

J.   Chem.   Soc,    1917,    112,  i.,   528—529.     (See 

also  this  J.,  1917,603,901.) 

In  continuation  of  previous  work,  it  is  shown 
that  the  addition  of  edestin,  but  not  of  caseinogen, 
to  Uschinski's  medium  promotes  the  formation 
of  the  urease.  The  addition  of  glycine,  alanine, 
tyrosine,  or  valine  was  without  effect.  It  was 
also  found  that  culture  on  medium  from  certain 
bouillon  tablets  promotes  enzvme  formation,  and 
that  the  further  addition  of  amlno-acids  accelerates 
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this  formation  still  more.  The  bouillon  tablets 
also  pre  mote  urease  formation  when  added  to 
Uschinski's  medium.  From  the  above-mentioned 
results,  the  conclusion  is  drawn  that  Uschinski's 
medium  is  wanting  in  amino-acids  and  sonif 
other  substance  which  is  contained  in  the  bouillons 
and  in  the  hydrolysis  products  of  edestin. 
Further  experiments  showed  that  synthetic  leucine 
had  no  effect  on  ur.ease  formation  when  added 
to  Uschinski's  medium,  whereas  pure  Meucine, 
and  d-  and  M.soleucine  (obtained  from  F.  Ehrlich), 
promoted  the  formation  of  the  enzyme.  It  has 
therefore  been  found  possible  to  obtain  the 
enzyme  when  bacteria  are  grown  on  media 
containing  only  simple  chemical   substances. 

Aldehydes  in  wines.  J.  Laborde.  Ann.  Inst. 
Pasteur,  1917.  31,  213—252.  J.  Chem.  Soc, 
1917,   112,  i..  532. 

A  comprehensive  study  of  the  catalytic  and 
physiological  agents  causing  aldehyde  formation 
jn  wines.  These  agents  exercise  their  influence 
principally  on  the  young  wines  during  their 
storage  in  barrels,  which  helps  more  or  less  the 
contact  of  the  wine  with  atmospheric  oxygen. 
The  threo  principal  catalytic  agents  promoting 
aldehyde  formation  are  :  '  ( 1 )  the  tannin  sub- 
stances, more  or  less  combined  with  potassium 
hydroxide  ;  (2)  oenoxydase  ;  (3)  the  oxydase  of 
Botrytis  cinerea.  Pasteurisation  of  normal  wines, 
as  well  as  the  addition  of  sulphurous  acid,  checks 
aldehyde  formation  without  completely  preventing 
it.  Pasteurisation  has  a  similar  effect  on  "  cass- 
able  "  wines,  but  in  this  case  sulphurous  acid 
favours  aldehyde  formation,  whilst  preventing 
the"  casse."  There  are  equally  important  opposing 
influences  which  may  lead  to  the  complete  dis- 
appearance of  aldehyde  from  the  wine  if  it  is 
stored  in  the  absence  of  air,  and  on  this  account 
but  small  amounts  of  aldehydes  are  to  be  found 
in  red  wines  stored  normally.  In  the  case  of 
"  cassable  "  wines,  the  aldehyde  plays  no  part, 
since  it  is  only  formed  after"  marked  oxidation 
of  the  tannin  substances.  Aldehyde  formation 
opposed  by  aldehyde  destruction  has  only  a 
passing  influence,  although  always  unfavourable, 
on  the  bouquet  of  red  wines  in  casks. 

Of  the  micro-organisms  which  live  in  wine, 
only  the  facultative  aerobic  organisms  (different 
yeasts)  and  the  strictly  aerobic  organisms  (rnvco- 
derma)  produce  aldehyde,  although  certain 
anaerobic  ferments  apparently  yield  acraldehyde 
by  attacking  the  glycerol  of  the  wine.  The  yeasts 
and  anaerobic  microbes  secrete  reductases  in  the 
wine,  which  can  contribute  to  the  complete 
removal  of  aldehydes  in  wine  kept  out  of  contact 
with  air,  unless  the  aldehydes  are  combined  with 
sulphurous  acid. 


XIXa-FOODS. 


Milk;  Analysis  of - 


C.  Porchcr  and  R.  Dage. 
Ann.  Chim.  Analyt.,  1917,  22,  170 — 179. 

The  author  criticises  the  method  proposed  by 
Ackermann  (this  J.,  1917,  1025),  pointing  out  that 
the  refraction  of  milk  serum  is  not  always  a  measure 
of  the  amount  of  lactose  present,  soluble  proteins 
interfering.  As  a  result  of  numerous  experiments 
with  various  milks,  it  is  concluded  that  the  value 
proposed  by  Ackermann  (non-fatty  solids  less 
lactose)  is  of  little  use  in  judging  the  quality  of 
the  milk. — W.  P.  S. 

Horse-chestnuts  ;     Utilisation    of .     A.     Goris. 

Oomptes  rend.,  1917,  165,  345—348.     (See  also 
this  J.,  Auld.  1913,  173  ;  Bousset,  1913,  243.) 

The    present    economic    conditions    render    the 


possibility  ot   the  industrial  utilisation  of   horse- 
chestnuts   a   matter   of   importance.     The    brown 
integument  contains  aesculin  aud  a  tannin  and  is 
of  no  industrial  value  ;  it  is  fairlv  easilv  detached 
from  the  kernel  in  the   fresh  state,   but   adheres 
firmly     after     drying.     The     kernel     (cotvledons) 
contains     2—3%    of    fat.    0— 7  "u    of     nitrogenous 
matter,    and    20—30%   of   starch,    besides    bitter 
substances   ot    the   saponin   group    and    colouring 
matters,  but  contrary  to  the  statements  of  some 
authors  it   contains   n  ither  aesculin  nor   tannin. 
The  oil   is  of  no  interest  industrially,  and  as   it 
forms   an   obstinate  emulsion  with   the   saponins 
extraction   is   only   practicable   after   these    have 
been  largely  destroyed  or  transformed  by  desicca- 
tion  or   fermentation.     Owing   to    the   medicinal 
properties  of  the  saponins,  and  their  bitter  flavour, 
pulp  or  flour  obtained  from  the  kernel  cannot  bo 
used  as  foodstuff  without  a  treatment  to  remove 
I   them.     For  this  purpose  the  author  recommends 
washing  with  dilute  acid,  e.g.,  a  01%  solution  of 
-   hydrochloric  acid,   by  which  treatment  vields  of 
I   20 — 25%  of  white,  odourless  and  tasteless   flour 
I    have  been  obtained  in  the  laboratory.     The  starch 
■   grains  are  irregular,  some  being  small,  rounded  or 
I   ovoid,  others  bulky,  pear-shaped  or  ellipsoidal,  with 
a  well-marked  linear  or  stellate  hilum  in  the  largest 
part.     The  strine  are  not  very  distinct.     The  starch 
might  serve  for  the  production  of  alcohol  or  even 
[   as  food.     Factories  for  the  production  of  starch 
from    horse-chestnuts   were   formerly   installed   in 
|   the   neigh bourhood  of   Paris,    but   they   were   not 
[  remunerative,   owing   to   the   cost   of   labour   and 
I   transport. — J.  H.  L. 

j   Low-temperature    electro-thermal    processes.     Hirsh- 
feld.     Sec  XI. 

]  Combined  Rcichert-Polenske  and  modified  Shrews- 
bury-Knapp  process  \for  determination  of  coconut 
oil].     Elsdon.     See  XIT. 

Differentiation  of  coconut  oil  mid   palm-kernel  oil 
in  mixtures.     Edsdon.     See  XII. 

Patents. 
Beverage    extracts;    Manufacture    of - 


.  J.  L. 
Kellogg.  Battle  Creek,  Alieh.,  U.8.A.  Eng.  Pat. 
109,084,  Aug.  28,  1910.  (Appl.  No.  12.100  of 
1910.) 

See  U.S.  Pat,  1,198,393  of  1910  ;  this  J..  1916,  1129. 

Cocoanuts  ;   Preparation   or   treatment   of and 

improved  products  obtained  thereby.  F.  Baker, 
jun.,  Philadelphia,  U.S.A.  Eng.  Pat.  109,422. 
June  1,  1917.     (Appl.  No   7901  of  1917.) 

See  U.S.  Pats.  1,203,364—1,203,306  of  1917  ;  this 
J.,  1917,  938. 

Food  product  and  the  like  ;  Concentrated  - 


Boberg.  O.  Soderlund,  and  F.  Aslund,  Assignors 
to  Techno-Chemical  Laboratories.  Ltu.,  London. 
U.S.  Pat.  1,240,020.  Sept,  U.  1917.  Date  of 
appl.,  June  10,  1915. 

See  Eng.  Pat,  14,671  of  1914  ;  this  J.,  1915,  848. 

Drying  apparatus  fur  use  in  drying  fruit,  vegetables, 
herbs,  chemicals,  powders,  seeds,  minerals,  fibre, 
and  the  like.     Eng.  Pat.  108,915.     See  I. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Silver  nuclc.inalc,  a  substitute  for  copper  sulphate 
in  combating  vine  mildew.  A.  von  Dcgcn. 
Allg.  YVcin-'Zeit.,  Vienna,  1917.  34,  2.'.  28. 
Bull.  Agric.  Intell.,  1917,  8,  941—942. 

Owing  to  the  scarcity  of  copper  sulphate  in  Austria 
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Water  ;  Treatment  of 
and    like    purposes. 


—  for  softening,  purifying, 

II.    J.    Magrath,    London. 
US.    Pat/ 1.239,202,    Sept.    4,    1917.     Pato   of 


tests  were  made  with  a  preparation  of  silver 
nucleinat<?,  consisting  of  greenish  black  plates 
with  a  metallic  lustre,  completely  soluble  in 
water  forming  a  brownish  oparjue  solution  stable 
in  tlie  dark.  Vines  subject  to  a  moderately 
severe  attack  by  Plamwpara  viticola  were  sprayed 
with  a,  0-6%  solution  five  times  between  May  \ 
and  August,  with  satisfactory  results,  the  yield 
of  grapes  being  excellent  and  the  leaves  formed  in 
spring  remaining  on  the  plants  till  the  end  of 
autumn,  whilst  in  untreated  plants  the  leave, 
liad  been  destroyed  by  June.  The  solution 
adhered  well  lo  the  leaves  and  left  small  spots  of 
precipitated  metallic  silver,  below  which  the 
tissuo  was  partly  destroyed,  though  without 
interfering  with  the  general  functioning  of  the 
leaves.  The  solid  nucleinate  is  sold  at  15  Crowns 
(equivalent  to  37s.  (id.  before  the  war)  per  kilo., 
and  30 — 50 %  solutions  are  relatively  cheaper: 
in  certain  cases  it.  would  prove  more  economical 
than  copper  sulphate  at   present,  prices. — J.  II.  L. 

Decomposition      of     di-lead     arsenate     by      water. 
McDonnell  and  Graham.     See  VII. 

Patents. 

Refuse  burning  installations.  B.  E.  D.  Kilburn, 
London.  From  Sulzer  Freres  Soc  Anon., 
Winterthur,  Switzerland.  Eng.  Pat.  109,179, 
Doc.  13,  1910.     (Appl.  No.  17,901  of  1910.) 

The  refusers  delivered  into  vertical  water-jacketed 
shaft  furnaces  where  it  is  burnt  by  means  of  an 
air  blast.  The  charging  hoppers  and  furnace 
covers  are  made  to  move  alternately  over  the 
furnace  openings.  The  gases  pass  out  at  the  top 
into  a  combustion  chamber  having  transverse 
baffles  projecting  from  the  top  and  bottom 
alternately,  and  thence  to  a  water-tube  steam 
generator.  The  clinker  in  the  furnace  is  cut  by  a 
hydraulically  operated  knife,  and  drops  into 
a  truck  which  conveys  it  along  a  passage  below 
the  combustion  chamber  to  a  quenching  tank 
Flue  dust  is  discharged  into  the  same  passage 
through  openings  in  the  bottom  of  the  compart- 
ments in  the  combustion  chamber.  To  avoid 
escape  of  gas  and  dust  during  removal  of  the 
clinker,  the  lower  passage  is  connected  with  a  dust 
exhauster  operated  by  an  air  ejector  which  is  fed 
from  the  bla«t  from  the  furnace  blower. — \\  .  F.  F. 


appl..  Nov.  22.  1916. 
See  Eng.  Pat.  17,133  of  1915  ;  this  J.,  1910,  1079. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Alkaloids ;    Sensitiveness   of  the    usual   method   of 

extracting from  ilwir  aqueous  solutions.     L. 

Launoy.     Comptes  rcno.,   1917,   165,  360 — 362. 

The  alkaloids  used  in  the  experiments  were 
aconitine,  atropine,  brucine,  cocaine,  colchicine, 
eserine,  pilocarpine,  strychnine,  veratrlne,  and 
conicino.  Two  hundred  r  c.  of  solution  was  rendered 
distinctly  alkaline  with  sodium  carbonate  and 
extracted  three  times  with  chloroform  (10  c.c, 
10  c.c,  and  5  c.c.):  the  chloroform  extract  was 
evaporated,  the  residue  dissolved  in  1  c.c.  of  dilute 
sulphuric  acid  (1  :  10).  and  the  solution  tested  for 
the  presence  of  various  alkaloids.  In  this  way  it 
was  found  that  distinct  reactions  could  be  obtained 
when  the'  original  solution  contained  as  little  as 
1   part  of  alkaloid  per  2  million  parts  of  solution. 

— W.  P.  s. 


Datura    alba.     H.    C.    Brill.     Philippine    J.    Sci.i 
1916,  11,  A,  257—260. 

In  connection  with  a  survey  of  the  medicinal 
plants  of  the  Philippine  Islands,  investigations 
nave  been  made  regarding  the  alkaloid  content  of 
the  various  p:uts,  fresh  nnd  dried,  of  the  plant 
Datura  alba.  It  was  found  that  t  he  fresh  part  s  usually 
contain  more  than  the  dried  parts  and  that  the 
various  parts  range  in  the  following  order  of 
alkaloid  content  :  Mature  seeds,  flowers,  stems. 
Immature  fruit,  and  leaves,  the  first  having  the 
highest.  Prolonged  drying  and  heating  at  high 
temperatures  cause  a  joss  of  the  alkaloid.  The 
alkaloid  is  more  readily  i  stracted  by  alcohol  from 
an  acid  than  from  a  neutral  or  alkaline  suspension. 
The  following  method  is  suggested  for  extraction 
on  the  commercial  scale  : — The  raw  material  is 
ground  finely,  treated  with  hot  acidified  water, 
and  this  extract  treated  with  fullers'  earth  which 
removes  the  alkaloid.  The  earth  is  then  treated 
with  alkali  and  extracted  with  alcohol. — L.  A.  ('. 

Essential  oil  production  in  British  East  Africa. 
Perfum.  and  Essent.  Oil  liec  Sept.,  l'UT. 
263—201. 

Samples  of  oil  distilled  from  plants  grown  at 
Limoru,  British  East  Africa,  gave  very  promising 
results.  The  district  is  at  an  altitude  of  about 
7000  ft.,  lias  two  rainy  seasons,  and  is  probably 
entirely  suitable  for  the  growth  of  many  essential 
oil-yielding  plants.  Oil  of  spike  lavender  had  the 
following  characteristics: — Sp.  gr.,  0-894;  opt. 
rotation,  —  10°  30'  ;  ester-,  30%  ;  alcohols.  I  11%. 
The  oil  is  very  fragrant  and  pungent  and  has  a 
very  high  content  of  alcohols.  Rosemary  oil 
had  the  following  characteristics  : — Sp.  gr.,  0-908  ; 
opt.  rotation,  -f  1°  ;  esters,  1-2%  ;  alcohols,  15-0%. 
The  oil  was  distilled  from  the  spikes  only  and 
shows  a  high  ester  content.  A  sample  of  geranium 
oil  was  somewhat  disappointing,  not  having  a 
particularly  pleasing  odour,  but  was  probably 
distilled  from  the  leaves  and  stems  of  very  old 
plants.  A  sample  of  lemon  thyme  oil  contained 
18%  of  citral  and  0°o  of  phenols  ;  this  oil.  however, 
is  probably  of  little  market  value. — L.  A.  C. 

Citric  acid  and  tartaric  acid  [;  Detection  of J.' 

T.  C.  N.  Broeksmit.  Pharm.  Weekblad,  1917. 
54,  680—687.     J.  Chem.  Soc,  1917,  112,  ii.,  429. 

CITRIC  and  malic  acids  are  oxidised  by  a  solution 
of  potassium  permanganato  in  acetic  acid  to 
acetone,  which  can  be  identified  by  the  iodoform 
test.  Tho  two  acids  can  be  distinguished  by  tho 
fact  that  barium  citrate  can  be  crystallised.  Tho 
acetono  reaction  is  applicable  to  tho  detoetion  of 
citric  acid  in  tartaric  aeid  and  in  lemonade  syrup. 
The  presence  of  tartaric  acid  in  citric  acid  and  in 
lemonade  syrup  can  be  proved  by  the  formation  of 
potassium  bitartrate. 

Patents. 

Organic   substitution    products;    Catalytic   synthesis 

of .     F.     G.     Keyes.     East    Orange,     N.J., 

Assignor  to  Cooper  Hewitt  Electric  Co.,  Hoboken, 
N.J.  U.S.  Pat.  1,237,652,  Aug.  21,  1917.  Date 
of  appl..  Jan.  13.  1914. 

In  order  to  prevent  the  undue  heating  of  a  reaction 
mixturo  under  the  catalytic  action  of  actinic  rays, 
a  vacuum  chamber  is  interposed  between  tho 
source  of  the  ravs  and  the  reaction  mixture. 

— L.  A.  C. 

Hydrogenaiing  organic  substances  [e.g..  quininsl 
J.  \V.  Blagden,  Heidelberg,  Assignor  to  ('.  1'. 
Hoehringer  und  Soehne,  Mannheim-Waidhof, 
Germany.  U.S.  Pat.  1,239,807,  Sept.  11.  1917. 
Date  of  appl..  Oct.  8,  1914. 

See  Eng.  Pat.  21.883  of  1914  ;  this  J.,  1915,  122*. 
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Method  of  concentrating  liquids.   U.S.  Pat.  1,237,962. 
Seel. 

XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

A  cuprous  oxide  photo-chemical  cell.     Case.   See  XI. 

XXII.— EXPLOSIVES ;    MATCHES. 

Mixing     of      powdered      substances       [explosives]. 
Eng.  Pat.  108,450.     See  I. 


XXIII.-ANALYSIS. 

Potassium  and  sodium  ;  Determination  of  - 


[i)i 
the  ash  of  vegetable  substances].  H.  Pellet.  Ann. 
Chim.  Analyt.,  1917,  22,  HO— 152.  179—185. 

The  substance  is  incinerated  at  a  low  heat,  the 
carbonised  mass  extracted  with  water,  the  in- 
soluble portion  ignited  separately,  and  the  ash 
added  to  the  solution,  which  is  then  evaporated 
and  the  residue  heated  gently.  To  determine 
potassium  and  sodium,  5  grms.  of  the  residue  is 
extracted  many  times  with  boiling  water,  the 
extracts  are  filtered,  and  the  solution  made  up  to 
500  c.c.  ;  200  c.c.  of  this  solution  is  treated  with 
an  excess  of  saturated  barium  hydroxide  solution, 
phenolphthalein  is  added,  and  carbon  dioxide  is 
passed  into  the  mixture  until  the  pink  coloration  dis- 
appears. After  the  addition  of  a  few  c.c.  of  saturated 
ammonium  carbonate  solution,  the  mixture  is 
heated,  filtered,  the  filtrate  evaporated,  and  the 
residue  ignited.  This  residue  is  extracted  with 
water,  the  solution  is  filtered,  the  filtrate  evapor- 
ated with  the  addition  of  hydrochloric  acid,  and 
the  residue  of  chlorides  thus  obtained  is  ignited  at 
a  low  temperature  and  weighed.  The  excess  of 
barium  hydroxide  may  be  removed  by  the  addition 
of  ammonium  carbonate  solution,  instead  of  with 
carbon  dioxide.  The  potassium  in  the  mixed 
chlorides  is  determined  by  precipitation  with 
platinum  chloride.  The  filtrate  and  -washings 
(a  mixture  of  alcohol  and  ether  is  used)  are 
evaporated  to  remove  alcohol  and  ether,  so  that 
a  solution  is  obtained  containing  only  sodium 
chloride,  platinum  chloride,  and  possibly  a  small 
quantity  of  reduced  platinum.  The  solution  is 
boiled  with  the  addition  of  an  excess  of  ammonium 
formate,  the  reduced  platinum  separated  by 
filtration,  the  filtrate  evaporated  to  dryness, 
and  the  residue  ignited  to  expel  ammonium  salts. 
The  ignited  residue  is  treated  with  a  few  drops  of 
hydrochloric  acid,  evaporated,  and  the  residue  of 
sodium  chloride  thus  obtained  is  weighed  after 
gentle  ignition.  The  quantity  of  sodium  found 
should  agree  with  that  calculated  from  the  differ- 
ence between  the  amount  of  potassium  chloride 
and  that  of  the  total  chlorides.  If  desired,  the 
quantity  of  potassium  found  may  be  checked  by 
reducing  the  potassium  chloroplatinate  with 
sodium  formate  and  weighing  the  platinum 
black.— W.  P.  S. 

Gallium  ;  Qualitative  separation  and  detection  of 
— — .  P.  E.  Browning  and  L.  E.- Porter.  Amer. 
.T.  Sci.,  1917,  44,  221—224. 

In  the  ordinary  course  of  analysis,  gallium  appears 
in  the  group  containing  aluminium,  beryllium, 
chromium,  and  vanadium,  from  which  group  the 
last  two  elements  may  be  removed  by  oxidation 
to  the  acidic  condition  and  treatment  of  the 
solution  with  ammonia.  Potassium  ferrocyanide 
may  be  used  for  the  separation  of  gallium  from 
the  remaining  elements  of  the  group,  the  separation 
from  aluminium  being  the  more  important  since 
beryllium  is  seldom  present  in  products  containing 
gallium.     The  test  depends  on  the  insolubilitv  of 


gallium  ferrocyanide  in  hydrochloric  acid  :  in 
a  series  of  trials,  each  made  in  a  volume  of  5—10 
c.c,  of  which  from  one  quarter  to  one  third  was 
strong  hydrochloric  acid.  0  001  grm.  Ga  was  pre- 
cipitated at  once  by  the  addition  of  potassium 
ferrocyanide,  whereas  01  grm.  Al  or  Be  gave  no 
precipitate.  Under  similar  conditions  a  precipi- 
tate was  obtained  with  0  0001  grm.  Ga  after 
standing  for  an  hour.  The  test  is  vitiated  by  the 
presence  of  traces  of  zinc,  but  the  latter  may  be 
removed  by  addition  of  hydrogen  sulphide  to  the 
sodium  hydroxide  solution  of  the  metals.  The 
zinc  sulphide  is  filtered  off  and  the  filtrate  acidified, 
boiled  to  remove  hydrogen  sulphide,  and  then 
made  alkaline  with  sodium  hydroxide  and  treated 
with  hydrogen  peroxide  to  oxidise  the  free  sulphur. 
The  liquid  is  then  boiled  to  decompose  the  excess 
of  hydrogen  peroxide,  acidified  with  hydro- 
chloric acid,  and  treated  with  potassium  ferro- 
cyanide. By  this  means  it  was  found  possible  to 
detect  00002  grm.  Ga  in  the  presence  of  005  grm. 
Zn.  The  most  satisfactory  method  of  decom- 
posing gallium  ferrocyanide  and  recovering  the 
metal  as  hydroxide  is  to  fuse  the  compound  with 
ammonium  nitrate  and  treat  the  residue  with 
sodium  hydroxide  ;  a  solution  of  gallium  is  thus 
obtained  from  which  the  hydroxide  is  precipitated 
on  boiling  with  excess  of  ammonium  chloride. 
The  ether  process  for  the  separation  of  aluminium 
and  iron  chlorides  is  also  applicable  to  the  separa- 
tion of  aluminium  from  gallium,  the  latter  being 
obtained  as  chloride  in  ethereal  solution  :  in  this 
way,  0  0005  grm.  Ga  was  detected  in  the  presence 
of  0-1  grm.  Al,  the  ethereal  solution  being  evapor- 
ated to  dryness  and  the  residue  dissolved  in 
hydrochloric  acid  before  the  addition  of  potassium 
ferrocyanide.  Subsequent  experiments  showed 
the  precipitation  of  gallium  ferrocyanide  to  be 
partly  or  wholly  prevented  by  the  presence  of 
nitrates  or  nitric  acid,  but  that  these  could  be 
successEullv  removed  by  evaporation  with  hydro- 
chloric acid. — W.  E.  F.  P. 

Determination  of  phosphorus  in  cast  iron.    Cavazzi. 
See  X. 

The    Eggertz    test    for    combined    carbon    in    steel. 
Whiteley.     See  X. 

Volumetric     determination      of      molybdenum    and 
vanadium  in  steel.     Traver?.     See  X. 

Chromic  acid  and  hydrogen  peroxide  as  an  etching 
agent  [for  brass  and  bronze].     Miller.     See  X. 

Combined  Reichert-Polenske  and  modified  Shrews- 
bury-Knapp  process  [for  determination  of  coconut 
oil].     Elsdon.     See  XII. 

Differentiation  of  coconut  oil  and  palm-kernel  oil  in 
mixtures.     Elsdon.     See    XII. 

Percentage  of  moisture  i)i  raw  rubber.    Van  Rossem. 
See  XIV. 

The   so-called   insoluble   part   of   raw   rubber.      Van 
Rossem  and  Dekker.     Sec  XIV. 

Indirect    method    to    determine    the    percentage    of 
rubber.      Van  Rossem.     See  XIV. 

Water  extract  of  raic  rubber.     Van  Rossem.     See 
XIV. 

Degree    of    acidity    of    rate    rubber.     Van    Rossem 
See  XIV. 

Analysis  of  milk.     Porcher  and  Dage.     See  \\\\ 

Sensitiveness  of  the  usual  method  of  extracting 
alkaloids  from  their  aqueous  solutions.  Launoy. 
See  XX. 

[Detection  of]  citric,  am/  t  irtaric  acids.     Broeksmit. 
See  XX. 
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OFFICIAL    Nl>TI<  E. 


[Oct.  31,1917. 


Official  Notice. 


MINISTRY    OF    MUNITIONS    ORD1  B, 
()(  TOBER  23rd,  1917. 


Tur 

The  Minister  ol  Munitions,  in  exercise  of  the 
powers  conferred  upon  him  bj  th-  Defence  of  the 
Realm  Regulations  and  all  other  powers  thereunto 
enabling  bam,  gives  notice  and  orders  as  follow    . 

(1)  ii,.  berebj  takes  possession  as  from  the 
1st  November,  1017.  until  further  notice,  of  all 
tar  oils  then  or  thereafter  situate  in  the  United 
Kingdom  |>n>diu'(d  or  derived  from  gas  co»l  tar 

r  ml,,  oven  tar  of  a  specific  gravity  ol  1000  or 
sceoding  1000,  or  produced  or  derived  from 
later  gas  tar,  produce]  tar  or  Mond  gas  tar  ol 
ny  specific  gra\  il  J  . 

(2)  If  any  person  having  control  of  any  tar  oil 
to  which  this  Order  applies  without  the  consent 
of  the  .Minister  of  Munitions  sells,  r amoves,  or 
secretes  it  or  deals  with  it  in  any  way  contrary  Co 
any  conditions  imposed  in  any  licences  thai  be 
granted  in  respeel  thereof,  he  will  In-  guilty  of  an 
offence  against  the  Defence  of  the  Realm  Regu- 
lations. 

(3)  No  person  shall  on  or  after  the  LstNov  mber, 
1017,  until  further  notii  <■  pun  base  or  take  delivery 
of  an)  tar  oil  situate  in  the  United  Kingdom 
except  under  and  in  accordance  with  the  terms 
of  a  Hi  en  e  issued  under  the  authority  ol'  the 
.Minister  of  Munitions,  or  offei  to  sell,  si  11.  supply, 
or  deliver  any  such  tar  oil  to  any  person  other 
than  the  holder  of  sue  h  ::,  li.  em ■  .•  and  in  accordance 

with  the  terms  thereof.  Provided  that  no  such 
licence  shall  bi    required: 

(a)  By  any  person  for  the  purchas  •  and  delivery 
of  tar  oil  in  quantities  not  exceeding  an  agi  n  gate 
of  r>  gallons  during  any  one  calendar  month. 

(b)  By  any  person,  after  th  ■  first  application 
by  him  for  and  pi  tiding  th  i  granting  or  refusal  of 
a  licence,  for  the  delivery  to  him  under  a  contra<  I 
in  writQig  existing  at  the  date  hereof  of  tar  oil 
for  the  purpose  of  benzol  washing  or  the  manu- 
facture oi  disinfectants,  antiseptic  drugs,  lamp  or 
vegetable  black,  or  fuel,  to  an  amount  not  exceed- 
ing during  any  one  .  el<  ndar  month  the  amount  of 
the  average  monthly  delivi  lies  under  such  contract 
luring   the   three   calendar   months   immediately 

rec  eding  the  date  hereof. 

(4)  No  purchase  or  sale  of  tar  oil  situated  in  the 
United  Kingdom,  or  off  t  to  puri  hase  or  sell  any 
such  tar  oil  whether  such  purchase,  sale  or  oiler 
is  or  is  not  under  any  licence  issued  under  the 
authority  of  the  Minister  of  .Munitions,  shall,  in 
the  ease  of  any  e  lass  of  tar  oil  specified  in  the 
Schedule  hereto,  bi  until  further  notice  at  a  price 
exceeding  the  price  fixed  tor  the  same  in  the  said 
schedule,  provided  that  this  clause  shall  not  apply 
to  any  deliverii  s  under  and  m  pursuam  e  of  a 
contract  in  writing  entered  into  prior  to  the  L3th 
July,  L917. 

(."))   No     person,     whether    he     is    or    is    not     the 

actual  producer  of  such  tar  oil.  shall  on  and  after 
the  1st  November,  1017.  until  further  notice  use 
any  tar  oil  exceeding  in  quantity  5  gallons  in  any 
one  calendar  month  for  the  purpose  oi  or  in 
connection  with  any  manufacture  or  work  except 

under  and    in   a dance    with    the   terms  of  8 

Licence  issued  under  the  authority  of  the  .Minister 
of  Miinii  ions. 


tar 


sives  Supply,  Storey's  Gate.  Westminster,  S.W.1, 
;s  and  when  required  '>>  him  such  returns  of  tar 
oils  at  any  time  manufactured,  purchased,  sold, 
supphed.  delivered  or  used  by  them  at  such  tunes 
and  in  such  form  a  the  said  (  ontroller  of  Explo- 
sives Supply  shall  from  time  to  time  direct. 


(ti)  All   persons   producing   or  holding  storks  of 
r  oils  shall  furnish  t.c  the  Controller  of  Explo- 


(7)  All  i  ersons  heretofore  required  bj  the 
Minister,  of  .Munitions  to  furnish  returns  relating 
to  tar  oil  shall  until  further  notice  continue  to 
furnish  returns  in  accordance  with  such  previous 
requirements. 

(S)  For  the  purpose  of  (his  Order  the  expression 
"  tar  oil  "'  shall  mean  creosote  oil,  green  oil.  sharp 
oil.  anthracene  oil,  and  other  oils  produced  from 

oi darning  an  admixture  of  oil  produced  from 

tie-  distillation  oi  coal  tar,  coke  oven  tar,  produce! 
tar,  water  gas  tar  and  Mond  gas  tar  or  any  of  t  hem, 

(9)  The  Order  of  the  Minister  ol  .Munitions 
dated  the  13th  July,  1917,  relating  to  creosote 
and  other  oils  produced  from  the  distillation  of 
coal  tar  is  hereby  cancelled  as  from  the  I  si  Nbvemj 
ber,  L917.  but  such  cancellation  shall  not  affecttha 
pre  \  ions  operation  of  that  ( (rder  prior  to  such  last 
mentioned  date  or  the  validity  of  any  a.  tion  taken 
under  it,  or  the  liability  to  any  penalty  or  punish* 
meat  in  respect  ol  any  contravention  or  failure  to 
comply  with  the  same  respectively  prior  to  its 
cancellation,  or  an)  proceeding  or  remedy  in 
respect  of  sen  h  penalty  or  punishment. 

(10)  All  applications  for  licences  under  this 
Order  shall  he  made  to  the  Controller,  Mineral 
Oil  Production  Department,  Ministry  ol  Munitions. 
8,   Northumberland  Avenue.  W.C.2. 

The  Schedule.     Maximum  prices. 

(1)  Oil  for  benzol  washing  complying  with  the- 
following  specification  : — 

Sp.  gr.  at  60  F.  not  less  than  L020.  .Shall 
deposit  no  naphthalene  crystals  at  15  P.  <m 
distillation  in  retort  with  thermometer  in  liquid 
shall  give  no  distillater  below  200°  ('.,  not  less 
than  5%  at  230  .  and  not  less  than  00%  at 
300°— 100s.  per  ton. 

For  each  degree.  P.  hy  which  the  crystallising 
point  is  above  15  F.  Is.  per  ton  shall  be-  deducts! 
from  the  price,  and  for  each  1%  by  which  the  voluml 
of  distillate  at  MOO  falls  below  00";,  (id.  per  ton  shall 
be  deducted  from  t  he  price. 

(2)  "Oil  for  fuel  purposes. 

(«)  For  use  in  Diesel  engines  complying  with 
the  following  specification? — 

Sp.  gr.  not  exceeding  1-100  calorific  value, 
not  less  than  15,800  B.T.U.'s  ;  fluid  at  000  I'., 
maximum  content  of  water  2%;  coke  5%;  ash 
0-10%-     87b.  0d.  per  ton. 

(/>)    For  other  engine  s  and  furnaces  generally  : — 

(1)  Admiralty  Specification  oil,  72s.  per  ton. 

(•_')  75%  creosote  oil  and  25%  pitch,  81b.  M 
per  ton. 

(8)  66  2/3rds  %  oil  and  33  1  3rd%,  pitch  58* 
per  ton. 

(I)  ,"i0",,  c  ri  osote  oil  and  ">li",,  pilch,  ."ils.  per  ton. 

(.")  40°,,  and  less  creosote  oil  and  00  ",,  and  up- 
wards  pitch,   17s.  pel  ton. 

A  commission  no!  exceeding  2J%,  in  addition 
to  the  prices  mentioned  above,  may  be  charged  hy 
brokers,  dealers  and  merchants. 

The  prices  mentioned  in  this  Schedule  are  for 
oil  delivered  free  on  rail  or  barge  at  the  sellers' 
works  or  at  the-  nearest  station  or  wharf  into 
the.  purchasers'  tank  ears  and  sold  according  to 
the  producers'  weights  and  mei.--iiienL.uis.  in 
.ases  when-  the  seller  supplies  the  lank  ears,  an 
additional   charge   of   20s.   for  each   2200  gallon 

eapae  ity  per  week  for  the  use  of  sue  h   ears  IS  per- 
niilte  d. 

In  the  case  of  ceil  delive  red  from  such 
installations  as  shall  be  approved  by  the  .Minister 
of  Munitions,  an  additional  charge  of  |<1.  pat 
gallon  is  permitted,  which  increase  shall  com  rail 
es  for  insurance,  pumping,  and  such  other 
expenses  as  are  usually  defrayi  J  by  the  puri 

The  c  est '  of  anal)  sis.  m,  asurement  and  sami  ling 
maj  be  charged  to  (he.  purchaser  in  addition  to 
the  maximum  prices  above  specified. 

The  cost  of  barrels  (including  coopering  and 
Tilling)  and  the  barges  used  for  transport  may  Iks 
charged  for  at  current  rate  --. 


lie 
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Official  Notices. 


CROSS  AND  BEVAN  ESSAY  PRIZE    OF   £20 
AND  LATHAM  RESEARCH  GRANT  OF  £300. 

The  Council  desires  to  remind  intending  com- 
petitors for  the  Cross  and  Bevani  prize  that  Essays 
must  be  received  at  the  offices  of  the  Society 
before  the  dose  of  the  present  year. 

The  Essay  prize  is  open  to  all  members  of  the 
Society  who  are  British  subjects.  The  Research 
Grant  is  limited  to  competitors  under  25  years 
of  age  at  the  time  of  sending  in  the  essay. 

Full  particulars  were  published  in  the  issues 
of  the  Journal  for  loth  January  and  15th  and 
28th,  February,  1917. 


PROHIBITED  EXPORTS. 

An  Order-of-Council,  dated  18th  October,  1917, 
makes  the  following  alterations  in  regard  to  pro- 
liibitions  of  export*  : — 

The  following  headings  are  deleted  : — (a)  Alum- 
inium, alloys  of  aluminium  and  manufactures  of 
aluminium  ;  (c)  Arsenical  ore  ;  (c)  Arsenic,  com- 
pounds of  arsenic,  and  mixtures  containing  arsenic  ; 

(a)  Cresol,  compounds  and  preparations  of  cresol 
(except  saponified  cresol)  and  nitro-cresol  ;  (b) 
Oresol  (saponified)  ;  (b)  Lead  ore  ;  (b)  Belting, 
hydraulic  leather,  pump  leather  and  leather  manu- 
factures suitable  for  textile  machinery  ;  (B)  Oil, 
fish  and  seal,  not  otherwise  prohibited,  and  mix- 
tures containing  such  oils  ;  (c)  Oils,  essential  (except 
turpentine     oil)  ;      (c)     Paper,     Japanese     tissue  ; 

(b)  Waxes,  animal,  mineral,  vegetable,  and  com- 
posite  waxes,   not   otherwise  prohibited. 

The  following  headings  are  added  : — (A)  Alum- 
inium, alloys  of  aluminium  and  manufactures  of 
aluminium,  or  of  its  alloys  ;  (b)  Arsenical  ore  ; 
(a)  Acriflavine,  proflavine,  and  other  acridine 
derivatives  having  antiseptic  or  therapeutic  pro- 
perties, and  mixtures  or  preparations  containing 
any  of  these  substances  ;  (B)  Arsenic,  compounds 
of  arsenic,  and  mixtures  containing  arsenic  ; 
(a)  Cresol,  compounds  and  preparations  of  cresol 
and  nitro-cresol  ;  (A)  Lead  ore ;  (b)  Belting,  leather 
manufactures  suitable  for  textile  machinery  and 
leathers  cut  or  shaped  for  hydraulic  or  pump 
(.imposes  ;  (b)  Oil,  fish,  not  otherwise  prohibited, 
and  mixtures  containing  such  oil;  (B)  Oil, 
sandalwood;  (a)  Oil, seal,  and  mixtures  containing 
such  oil  ;  (c)  Oils,  essential  (except  sandalwood 
and  turpentine  oils)  ;  (c)  Paper,  Japanese  tissue 
and  similar  cellulose  paper,  whether  in  the  piece 
or  roll  or  cut  into  shapes  for  domestic  or  other 
usee  ;  (B)  Sandalwood,  for  medicinal  purposes ; 
(B)  Waxes,  animal,  mineral,  and  vegetable,  not 
otherwise  prohibited  ;    (a)  Waxes,  composite. 


APPOINTMENT  OF  PETROLEUM 
EXECUTIVE. 

The  Rt.  Hon.  Walter  H.  Long,  M.P.,  has  been 
requested  by  the  War  Cabinet  to  take  control  of 
all  questions  affecting  petroleum  oils  and  petroleum 

*  The  prohibition  of  export9  is  ft3  follows  : — 

Good*  marked  (A),  to  all  destinations; 

Qoodfl  marked  (n),  to  all  ports  and  destinations  abroad  other 
than  ports  and  destinations  in  British  Possessions  and  Pro- 
tectorates ; 

^Jjoods  marked  (c),  to  all  destinations  in  foreign  countries  in 
Europe  and  on  the  Mediterranean  and  Black  Seas,  other 
than  Trance  and  I'^rench  Possessions,  Russia,  Italy  and 
Italian  Possessions,  Spain  and  Portugal,  and  to  all  porta  in 
^iny  such  foreign  countries,  and  to  all  Eussian  Baltic  ports. 


products.  Mr.  Long  has  appointed  Professor 
Cadman,  C.M.G..  Petroleum  Adviser  to  the  Colonial 
Office,  to  be  his  technical  adviser  and  liaison  officer 
between  the  various  Government  Departments. 
"Professor  Cadman  will  also  take  charge  of  an 
organisation  which  will  bo  established  for  giving 
effect  to  Mr.  Long's  instructions,  and  will  assume 
the  title  of  Director  ot  the  Petroleum  Executive. 
Mr.  B.  S.  Shrapnell-Smith,  Chairman  of  the  Joint 
( 'ommittee  of  Mechanica.1  Road  Transport  Associa- 
tions, has  been  appointed  Economy  Officer  to  the 
Petroleum  Executive,  and  he  will  be  concerned  in 
introducing  economies  both  in  H.M.  Services  and 
in  the  civil  use  of  petroleum  and  petroleum  pro- 
ducts. The  headquarters  of  the  Petroleum 
Executive  are  at  8,  Northumberland  Avenue, 
London,  W.C.  2,  to  which  all  communications 
should  be  addressed. 

Sir  Boverton  Redwood,  Bart.,  Director  of 
Petroleum  Research,  has  been  appointed  to  be 
Director  of  Technical  Investigations  in  the  recently 
created  Petroleum  Executive,  with  a  view  to  his 
dealing  with  technical  questions  of  the  highest 
importance,  including  the  co-ordination  of  the 
work  of  petroleum  production  and  that  of  pet  roleum 
research.  Sir  Boverton  Redwood  will  cease  to  act 
as  Director  of  Petroleum  Research. 


NITRATE  OF  SODA  AS  "  WAR  MATERIAL." 

The  Minister  of  Munitions  lias  made  an  Order, 
dated  19th  October,  to  the  effect  that  the  war 
material  to  which  Defence  of  the  Realm  Regulation 
30a  applies  shall  include  nitrate  of  soda.  All 
applications  and  communications  in  connection 
with  the  Order  should  be  addressed  to  the  Depart- 
ment of  Explosives  Supply,  Ministry  of  Munitions, 
Storey's   Gate,   Westminster,   London,   S.W.  1. 


Liverpool  Section. 


Meeting  held  at  the   University  on  Friday,  October 
19th,  1917. 


MR.    A.    T.    SMITH    IN    THE    CHAIR. 

SOME   PROBLEMS  CONFRONTING  THE 
CHEMICAL  INDUSTRY. 

BY    A.    T.    SMITH. 

It  is  difficult  perhaps  to  detach  one's  mind  from 
the  turmoil  of  events,  but  in  such  times  as  the 
present  it  is  desirable  and  even  essential  occasion- 
ally to  ignore  what  is  going  on  day  by  day,  and 
to  endeavour  if  possible  to  look  at  the  end.  So  it 
occurs  to  me  that  after  three  years  of  war  it  may 
not  be  unprofitable  to  pause  and  consider  the 
changing  phases  of  the  chemical  industry  arising 
out  of  the  extraordinary  demands  for  munitions  of 
war,  as  well  as  the  constitution  of  a  Ministry  of 
Munitions  and  a  Government  which  has  assumed 
autocratic  powers  rivalling  anything  which  has 
before  occurred  in  our  history. 

I  propose,  therefore,  in  these  few  remarks  to 
endeavour  to  discuss  some  of  the  problems  which 
face  us.  Let  me  say  at  the  outset  thai  my  object 
is  not  to  criticise  the  action  of  the  Government 
opposite  the  Chemical  Industry,  but  to  consider 
the  conditions  that  have  arisen  owing  to  the 
systems  of  control  which  have  been  instituted, 
and  to  suggest,  if  1  may,  possible  dangers  to  the 
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interests   involved]   from   the  point  of  labour  as 
well  as  capital. 

I  remembi  c  many  years  ago  listening  to  the 
inaugural  address  of  Mr.  Eustace  Carey  when 
Chairman  of  this  Section,  and  if  1  recollect,  rightly 
the  title  of  his  paper  was  "  The  Invasion  of  the 
Inventor."      To-day  1  think  we  are  faced  With  an 

equally  important  problem,  which  1  may  perhaps 

describe  as  "  The    Invasion  of  the  Official."      This 

phrase  is  Belt-explanatory,  but  it  indicates  a  new 

condition  of  affairs,  entirely  foreign  to  English 
methods  of  business  or  lines  of  thought,  which 
gives  much  concern  to  those  who  are  engaged  in 
i  he  condui  t  of  large  or  small  business  enterprises. 
Up  to  the  commencement  of  the  war  these  may 
with  justice  be  considered  to  owe  their  success  to 
individual  effort,  divorced  entirely  from  official 
guidance  or  interference,  except  in  questions  of 
tlv  most  abstract  and  non-controversial  nature, 
such  as  the  work  of  the  Alkali  Inspector  or  Factory 
\ct  Inspector,  whose  visils  in  all  well-conducted 
works  have  been  cordially  welcomed. 

The  new  condition  of  affairs  arising  from  the 
creation  of  the  Ministry  of  Munitions  has,  as  we 
all  know,  brought  in  its  train  an  army  of  officials, 
and  a  multiplicity  of  orders  and  forms  which 
make  it  well-nigh  impossible  for  some  of  us  to 
give  that  a!  tent  ion  to  our  daily  work  which  is 
really  called  foe.  for  the  simple  reason  that  time 
is  largely  occupied  in  attempting  to  comply  with 
the  wishes  ,ii'  these  various  new  departments. 
It  may  be  that  this  condition  of  affairs  is  in- 
separable from  the  control  of  manufacturers  by  a 
central  department  or  departments  in  London, 
but  I  venture  to  suggest  that  rites  and  ordinances 
have  been  multiplied  to  an  unnecessary  degree. 
In  the  early  months  of  the  war,  when  the  depart- 
ments were  in  their  infancy,  this  was  not  so  much 
the  case,  and  a  great  deal  of  useful  work  was 
promptly  carried  out.  But  undoubtedly  red  tape 
has  grown  apace  lately,  and  is  at  present  a  serious 
drawback  to  the  prompt  despatch  of  business. 
In  some  cases  the  difficulties  brought  about  in 
this  way  arc  almost  insuperable,  with  the  result 
that  the  products  required  are  not  forthcoming 
when  th>y  are  wanted,  in  spite  of  every  effort  and 
desire  on  the  part  of  individual  manufacturers  to 
carry  out  instructions  as  promptly  and  as  quickly 
as   possible. 

A  Ministry  of  Reconstruction  has  now  been 
inaugurated,  and  it  may  be  imagined  that  the 
mantle  of  the  Minister  of  Munitions  is  eventually 
intended  to  fall  on  the  shoulders  of  the  Minister 
.of  Reconstruction.  A  Committee  consisting  of 
members  of  the  ,\  tociation  of  British  Chemical 
Manufacturers  has  been  nominated  by  the  Minister 
to  confer  with  officials  nominated  by  him  as  to 
the  method  of  procedure  to  be  followed  in  carrying 
out  the  work  of  his  department  of  the  Govern- 
ment . 

I  think  that  this  question  of  multiplication  of 
officials  and  forms  is  one  which  the  Committee 
should  consider  and  deal  with  almost   before  any 

other,  with  the  objei  t  of  getting  back  to  practical 

and  business-like  methods  as  promptly  as  possible. 

Cent!  i':   all    very   well   in   its   way.    but 

in  a  trade  like  ours  I  venture  to  suggest  that 
too  much  centralisation  is  worse  than  useless. 
The  products    we    !>•  ve   !'>   deal   with   are   so   mau\ 

in  number,  so  interdependent,  so  varied  in  their 
characteristics,  tb  qualities  of  even   the 

same  articles  have  such  different  properties  ami 
..re  requin  <i  for  so  many  different  operations,  that 
no  man.  unless  in-  is  actually  employed  in  the 
m-iie  i   .  ' .- "  hi  re  anything  ma  superfl  is  i 

knowledge  of  anything  hut  a  very  limited  number 
of  them.  The  control  of  tie-  manufacture  of 
such  products  is  therefore  perhaps  best  left  in 
hands  of  the  men  who  understand  them  and 
have    devoted    their    lives    to    the    study    of    their 

characteristics. 


I  am  afraid  that  the  British  habit  of  self- 
depreciation  has  grown  so  much  upon  us  thai 
we  are  at  last  beginning  to  believe  all  that,  we 
say  about  ourselves  as  well  as  all  that  our  enemies 
say  about  themselves.  In  rendering  homage 
to  Germany's  great  panacea  for  everything, 
"  Organisation"  (wluch  I  have  heard  described  as 
being  the  docile  disposition  of  the  German  people 
widen  enables  them  to  submit  to  being  organised), 
we  have  lost  sight  of  the  one  quality  which  ha- 
always  been  the  sheet  anchor  of  British  character. 
namely,  "  Individuality."  I  think  it  is  thine 
we    should   recall   this    to   mind. 

Organisation  is  undoubtedly  useful,  but  I  submit 
that  it  is  possible  to  have  too  much  of  it,  and 
whilst  it  is  considered  to  be  a  defect  in  this  count!  \ 
thai  we  have  not  had  enough  organisation,  1  think 
it  will  be  admitted  that  in  Germany  there"  has 
been  too  much.  1  will  not  go- so  far  as  to  say- 
that  this  is  a  case  of  cause  and  effect,  but  I  do 
suggest  that  if  there  had  been  more  of  British 
individuality  in  Germany  there  would  have  been 
less  of  that  docile  submission  to  authority  which 
has  resulted  in  the  whole  nation  being  led  by  its 
rulers  over  the  precipice  which  is  hading  it  .-o 
rapidly  to  destruction. 

Individual  freedom  is,  in  my  opinion,  the  one 
quality  which  has  enabled  England  to  remain  in 
the  forefront  of  the  nations,  and  to  overcome  in 
this  war.  as  in  former  wars,  the  enormous 
difficulties  which  have  arisen.  Certainly  no 
organisation  on  earth  could  have  possibly  over- 
come  them  so  fully  and  completely  in  the  time, 
had  it  not  been  hacked  by  this  individuality  and 
initiative,  which  is  our  most  valuable 
If  as  a  result  of  this  war  we  adopt  in  England 
systems  of  control  and  State  interference  wind 
an-  so  rampant  in  the  land  of  our  enemies,  we 
shall  do  so  at  the  expense  of  that  individuality 
which  I  say  again  is  our  most  valuable  asset,  and 
we  shall  in  effect  be  no  better  oft  then  if  we  had 
lost  the  war. 

I  feel  sure  that  the  greatest  dangers  are  in 
front  of  us  if  we  do  not.  as  soon  as  ever  possible 
after  the  war,  reassume  or  resume  that  individual 
liberty  of  action  and  freedom  of  initiative  which 
has  been  temporarily  suspended.  It  is  not  as  if 
this  state  of  affairs  had  never  existed  in  the  world 
before.  This  usurpation  of  the  liberty  of  the 
subject  is  not  a  new  thing  in  the  world's  history. 
Other  nations  have  arrived  at  a  condition  <>f  attain 
which  is  exactly  parallel  with  that  which  exist  - 
in  England  at  the  present  day,  and  for  the  self- 
same reason — militarism.  1  will  give  one 
example  from  the  History  of  Rome,  describing 
the  latter  days  of  the  Augustan  era,  which  reads 
as  follows  : — 

".  .  .  The  Roman  Empire  had  already  In 
and  had  never  been  aide  to  restore,  its  prosperous 
farming  (lass.  It  now  lost  likewise  the  enter- 
prising and  successful  business  men  of  the  middle 
class.  Diocletian  therefore  endeavoured  to  force 
these  classes  to  continue  their  occupation.  He 
enacted  laws  forbidding  any  man  to  forsake  In- 
lands or  occupation.  The  societies,  guilds,  am1 
onions  in  which  the  men  of  various  on  U] 
h.nl  lung  been  organised  were  now  gradually  nMMM 
obligatory,  so  that  no  one  could  follow  any  calling 
or  occupation  without  belonging  to  such  a  society, 
Once  a  member,  he  inns!  always  remain  in  II" 
occupation  it  implied. 

•■  Thus  under  this  oriental  despotism  the  h 
for  which  men  bad  striven  so  long,  disappeared  in 

Europe,  and  the  once  fi Roman  citizen  had  no 

ndenl  life  of  his  own.     For  the  will  of  tha 
Emperor  bad  now  become  law,  and  as   such   In- 
decrees  were   despatched    throughout    I 
and  breadth  of  the  Roman  dominions.     Even  the 
citizens'    wages,   and  the   prices   of   the   goods   1 
bought   or  sold,  were  as  far  as  possible  fixed 
him   by   the   Stale.     The    Emperor's  inuumorahl. 
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officials  kept  an  eye  upon  even  the  humblest 
citizen.  They  watched  the  grain  dealers,  butchers, 
and  bakers,  and  saw  to  it  that  they  properly 
supplied  the  public  and  never  deserted  their 
occupation.  In  some  cases  the  State  even  forced 
the  son  to  follow  the  profession  of  his  father. 
In  a  word,  the  Ronian  Government  now  attempted 
to  regulate  almost  every  interest  in  life,  and 
wherever  the  citizen  turned  he  felt  the  control 
and  oppression  of  the  State." 

This  quotation  is  from  a  recently  published 
book,  called  "  Ancient  Times  :  A  History  of  the 
Early  World,"  by  that  eminent  American  his- 
torian, Professor  James  Henry  Breasted.  It 
is  worth  giving  this  extract  at  length  because 
(he  description  might  with  absolute  justice  have 
appeared  in  the  pages  of  any  of  our  daily  papers. 
If  there  is  any  truth  in  the  maxim  that  history 
repeats  itself,  we  shall  have  to  take  very  great 
i  are  that  the  British  Empire  does  not  follow  in 
the  steps  of  the  Roman  Empire,  which  very 
shortly  after  it  had  arrived  at  the  state  of  affairs 
recorded  above  was  plunged  into  a  revolutionary 
period,  resulting  in  the  destruction  of  civilisation 
for  hundreds  of  years. 

There  is  no  need  for  me  to  expatiate  on  this 
extra* t.  Tin-  parallel  is  so  accurate  that  no 
nriticism  is  called  for,  and  it  is  because  the  cases 
are  so  similar  that  I  do  want  to  emphasise  the 
danger  which,  in  my  opinion,  faces  us  unless  we, 
whilst  acknowledging  the  need  of  some  control, 
retrace  our  steps  as  quickly  as  ever  possible,  and 
resume  our  liberty  o*  action  and  freedom.  We 
constantly  hear  the  British  soldier  extolled  as 
compared  with  bis  Continental  opponent  because 
of  this  very  initiative  which  he  possesses  and  the 
other  does  not.  It  would  be  lamentable  in  the 
extreme  if  England  as  a  nation  were  to  degenerate 
into  a  body  of  drilled  units,  with  no  will  of  their 
own  and  no  mind  except  to  obey  orders.  It 
becomes,  therefore,  almost  a  question  of  the 
psychology  of  the  two  races  and  of  the  systeAs 
which  prevail  and  the  methods  of  thought  which 
are  suited  to  the  different  communities.  The 
systems  will,  I  think,  be  judged  by  their  works, 
and  I  think  also  that  our  want  of  organisation, 
bad  as  it  is,  is  proving  itself  infinitely  better  than 
the  German  super-organisation,  owing  to  the  saving- 
grace  of  initiative  and  individuality. 

I  hope,  therefore,  that  as  soon  as  ever  the 
pressure  can  be  relaxed  the  bondage  of  control 
will  be  done  awajy  with,  and  that  we  shall  be 
permitted  to  go  about  our  business  more  or  less 
in  our  own  way  as  formerly. 

There  are  doubtless  some  good  points  about 
organisation  and  discipline,  but  at  the  present 
t  ime  I  am  afraid  we  have  gone  very  much  too  far 
in  that  direction.  I  can  see  some  good  points  in 
a  limited  supervision  of  manufacturers,  but  every 
one  of  those  points  is  simply  bristling  with 
difficulties. 

The  recent  formation  of  the  Association  of 
British  Chemical  Manufacturers  is  a  step  in  the 
direction  of  commercial  organisation  which  may 
have  a  very  important  effect  on  the  future  of  the 
chemical  trade.  It  has  been  brought  about  by 
Die  desire  on  the  part  of  chemical  manufacturers 
in  this  country  to  endeavour  to  sink  their  differ- 
ences as  far  as  possible  for  the  common  good;  to 
avoid  over-production  and  duplication  of  plants 
in  view  of  the  scarcity  of  capital,  which  is  the 
natural  result  of  the  extraordinary  expenditure 
occasioned  by  the  war;  and  by  closer  co-operation 
one  with  the  other,  and  one  branch  with  the  other, 
to  oppose  a  united  front  to  the  cartels  and  rings 
which  have  been  in  existence  for  so  many  years 
on  the  Continent,  with  the  one  object  of  furthering 
our  adversaries'  trade  to  the  detriment  of  the 
trade  of  every  other  country  in  the  world. 

The  Association  has  already  succeeded  in 
modifying    certain    new    Ministerial    Regulations 


which  would  have  been  very  detrimental  to  the 
industry  if  promulgated  in  the  form  originally 
intended,  and  its  status  has  been  recognised  by 
the  Government.  The  various  sections  of  the 
trade  have  been  assembled  into  group  systems 
which  are  settling  down  to  regular  work,  and  1 
am  sure  that  excellent  results  may  be  looked 
forward  to  in  due  course. 

But  the  threatened  danger  is  to  be  looked 
for  in  more  directions  than  one.  The  present 
attitude  of  labour  is  a  very  serious  menace  to  the 
industry.  Large  numbers  of  men.  as  we  know, 
volunteered  for  active  service  in  the  early  days 
of  the  war,  and  in  the  enthusiasm  of  the  moment 
and  in  ignorance  of  the  magnitude  of  the  under- 
taking facing  us,  they  were  accepted  indis- 
criminately by  the  Military  Authorities,  and  sent 
to  the  front  as  quickly  as  possible.  The  result 
was  that  many  works  were  almost  denuded  of 
their  best  men,  and  have  in  consequence  been 
working  under  a  severe  handicap  ever  since, 
owing  to  the  impossibility  of  replacing  these  men 
with  any  others  but  those  inexperienced  in  their 
particular  processes  and  inferior  in  many  other 
respects.  When  the  call  came  for  an  increase  of 
output  it  was  found  difficult  to  respond  owing  to 
the  serious  handicap  of  the  lack  of  experienced 
men  who,  for  various  reasons,  it  was  found  im- 
possible or  inexpedient  to  bring  back  from  the 
front,  and  the  works  in  consequence  have  been 
obliged  to  do  as  well  as  they  could  without  them. 

There  was  a  scarcity  of  even  these  inefficient 
substitutes  and  in  consequence  a  demand  arose 
for  higher  wages.  The  Unions  have  lost  no 
opportunity  of  increasing  their  membership, 
and  now  we  are  faced  with  a  labour  organisation 
which  bids  fair  to  rival  the  official  organisation  in 
its  " genius "  for  control  and  regulation  of  expendi- 
ture. 

I  would  not  like  it  to  be  thought  for  a  single 
moment  that  I  am  opposed  to  the  labour  move- 
ment. I  am  quite  in  favour  of  giving  the  labour- 
ing man  every  conceivable  privilege  consistent 
with  the  rights  of  others.  I  would  go,  and  have 
gone,  a  very  long  way  in  the  direction  of  improving 
his  conditions  of  living.  But  I  have  an  uneasy 
feeling  that  the  leaders  of  labour  in  many  instances, 
as  well  as  most  of  the  members  of  the  Unions, 
have  failed  to  realise  that  higher  wages  and 
shorter  horns  carry  with  them  the  moral  and 
actual  obligation  of  more  conscientious  and  better 
work.  I  wish  that  they  could  be  persuaded  (o 
see  that  the  true  interest  of  the  working  man  lies 
in  the  direction  of  individual  effort  resulting  iu 
increased  output,  in  other  words  every  man  doing 
his  best  to  get  the  most  work  out  of  the  machines 
supplied  instead  of  the  least,  or  in  any  case  only  a 
dead  level  of  mediocrity. 

If  the  workers  would  only  try  to  look  at  things 
from  this  standpoint  and  act  accordingly  I  should 
feel  more  hopeful  for  the  future,  and  particularly 
if  they  could  become  imbued  with  the  spirit  of  the 
old  Guilds,  the  prototypes  of  the  Trada  Unions  m 
the  Middle  Ages.     In  those  days  the  Guilds  we! 
even  closer  corporations  and  governed  by  more 
severe  rules  than  the  Trade  Unions  are  to-day. 
but  there  was  this  important  difference.     No  man 
was  allowed  to  become  a  member  of  a  Guild  or  work 
at  his  trade  until  he  had  served  a  real  apprentice- 
ship and  even  then  was  not  allowed  to  become 
a    journeyman    until    the    Masters    of    the    Craft 
were    satisfied    that    he    knew    his    business    and 
produced  a  proof  of  his  ability  in  the  shape  pi 
specimen  of   his   work,    called   because  oi    fcni 
"  masterpiece."     Bow    many     full     members     ol 
Unions  would  pass  this  test  to-day  ?   How  much 
better  it  would  bo  for  us  all  if  the  workman  of  the 
present  dav  took  the  same  pride  and  interest  m  his 
work  as  the  craftsman  of  the  olden  time  and  no\i 
much  better  off  we  should  all  be  both  phi 
and  morally ! 

a2 
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Money  is  not  everything  and  the  true  measure 
t>f  a  man's  happiness  is  not  always  the  amount 
of  money  he  takes  home  .  very  week  end.  though 
many  will  say  that  it  is.  None  can  deny  that  it 
is  a  most  important  consideration,  but  I  do 
sugg.-st  that  the  happiest  and  most  contented 
man  is  the  one  who  knows  how  to  spend  his  mosey 
intelligently,  who  does  not  waste  his  mono}  how- 
ever large  or  small.  Above  all  things  he  dors  not 
waste  either  his  own  time  01  his  employer's  in 
unprofitable  idleness,  but  on  the  contrary  spends 
ills  own  spar,  time  in  useful  outdoor  work  or 
recreation,  and  in  the  improvement  of  his  educa- 
tion. When  at  his  work  he  is  diligent  and  attentive 
to  his  duties,  bearing  in  mind  the  Scriptural 
admonition  to  give  "  full  measure,  pressed  down 
and  running  over."  I  can  assure  you  the  plan 
is  a  good  one  —it  pays  j  and  the  only  ones  who  do 
not  understand  and  do  not  bcli  >ve  it  are  the  ones 

who  have  never  tried  it. 

It  comes    back    therefore   to   the  original   idea 

•'Individuality,"  and  each  man  must  work  out 
his  own  salvation  ;  th.  re  is  no  gold<  n  rule  foi  any 
of  us  hut  to  work. 

On  the  other  hand  the  labourer  is  worthy  of  his 
hire,  and  he  has  not  unreasonably  a  desire  to 
participate  in  the  profits  resulting  from  his  labour. 
Many  attempts  have  been  made  to  devise  schemes 
which  would  satisfy  this  very  laudable  ambition, 

hut  I  am  afraid  that  many,  if  not  most  of  them, 
have  failed  largely  because  the  working  man 
failed  to  realist'  that  "  to  great  privilege  great 
responsibility  is  attached.  "  Although  ho  is 
quite  willing  to  accept  any  extra  remuneration, 
rail  it  profit-bonus,  or  dividend,  or  profit  sharing 
or  what  you  will,  he  a]  p  tars  unable  to  realise 
the  duty  which  in  turn  is  incumbent  upon  him. 
He  should  give  reasonable  attention  to  his  work 
and  refuse  to  waste  his  employer's  time,  which 
hear  in  mind  he  is  paid  for,  and  contribute  what  in 
him  lies  to  the  power  of  his  employer,  to  increase 
or  earn  that  profit  ami  so  pay  tin-  same  or  an 
increased  profit  bonus  or  profit-sharing  dividend. 
The  question  as  to  whether  a.  man  should  work 
ijght  or  six  hours  a  day  is,  I  am  afraid,  more  in 
the  region  of  ethics  than  practical  politics  at  the 
present  Lime,  when  men  are  daily  giving  their 
fives  ungrudgingly  in  defence  of  that  freedom 
which  has  made  England  what  she  is.  It  seems 
to  me  that  a  man's  duty  to-day  is  not  to  consider 
how  few  hours  a  day  he  can  devote  to  work  or 
how  many  to  recreation  or  enjoymert,  hut  for 
how  many  hours  he  can  do  honest  work  to  produce 
the  maximum  output  and  help  for  his  comrades 
at  the  front,  ami  what,  is  the  least  time  hi? 
conscience  will  allow  him  for  his  own  ea83  or 
refreshment. 

With  regard  to  profit-sharing,  and  to  illustrate 
the  difficulties  which  confront,  employers  who 
with  the  best  will  in  the  world  want  to  help  their 
men  to  take  an  intelligent  interest  in  their  work, 
I  will  give  two  instances  : — 

One  is  the  case  of  a  linn  which  instituted  a  honus 
scheme  by  virtue  of  which  a  certain  percentage 
of  the  wages  paid  was  put   bj   every  year  for  the 

men   in   their    employ,    the    peiccntnge    increasing 

with  the  length  <>f  service.  Tie'  money  so  accumu- 
lated was  invested  by  the  firm  and  became  payable 
to  the  man  or  relatives  after  he  left  their  employ 
or  at  death.  Obviously  the  object  of  tins 
scheme  was  to  encourage  faithful  service  and  t  o  give 
each  employee  an  interest  in  his  work  and  a  desire 

to  remain  at  his  post..  What  was  the  actual 
result  1  H  was  found  thai  when  a  man  had 
aet  umulated  a  suhstantial  sum.  say  £50,  he 
suddenly  discovered  that  lie  wanted  to  leave. 
The?   result  was   that    he   drew    his    honus   and   the 

main  object  of  the  .scheme  was  defeated. 

In  another  case  a  Company  carrying  on  a  satis- 
factory trade  was  npproa  hi  d  by  the  men  with  the 
suggestion  that  they  would   lik'    to   have  a  share 


in  the  proceeds  of  the  business.     The  Directors 
considered  the  matter  and  came  to  the  conclusion 

that,  although  they  already  paid  tic  full  Trade 
Union  rates  of  wages,  the  request  was  not  un- 
reasonable. They  endeavoured  to  meet,  it  h> 
paying  the-  men  after  a  certain  period  of  employ- 
ment a  bonus  calculated  ecu  the  rate  of  dividend 
paid  to  the  shareholders.  It  was  1 1> >i  e  I  that  the 
men  would  realise  that  this  was  iUl  endeavour  to 
identify  the  interests  of  the  employees  with  those 
of  the  employer,  and  thai  the  men  would  give 
r  conscientious  return  for  the  concession  made  by 
increased  diligence  and  attention  to  their  work, 
avoidance  of  waste,  and  careful  supervision  and 
attention  to  their  own  particular  section.  The 
bonus  is  paid  monthly  and  at  the  present  time 
represents  an  increase  of  over  20%  on  the  wages 
paid.  This  monthly  payment  was  instituted  to 
obviate  the  objections  which  arose  to  the  system 
already  referred  to  and  which  defeated  its  own 
object  by  giving  the  men  an  inducement  to  leave 
after  a  certain  period  instead  of  to  stay  ecu.  Instead 
of  the  hopes  of  the  Directors  of  this  Company 
being  fulfilled,  the  only  practical  efl'ei  t  appears 
to  he,  that  with  the  exception  of  a  very  small 
percentage  of  the  men.  there  is  no  result  at  all. 
.'V  ept  the  handing  over  of  a  sum  of  mOMDy  at 
the  end  of  ea.h  month  to  the  rest,  of  the  men. 
This  they  take  without  any  appreciation  as  to 
why  it  is  given  to  them,  and  without  any  effort 
at  all  on  their  part  to  make  any  return  for  the 
consideration  shown  to  them.  T>abour  trouble! 
are  just  as  common  in  this  works  as  they  ar-' 
in  other  works  in  the  neighbourhood  paying  lower 
rates  of  wages,  without  any  honus.  Individuals 
on  being  questioned  have  no  hesitation  in  saying 
that  whilst  they  like  to  get  the  honus  they  have 
no  idea  why  if  is  paid,  and  have  no  notion  that 
they  are  placed  under  any  obligation  to  do  any- 
thing except  perform  their  work  in  the'  sloppiest 
and  most  perfunctory  manner.  They  consider  the 
employers  have  a  very  good  reason  for  paying  the 
honus,  and  that,  they  would  not  do  it  unless  it- 
was  worth  while  and  so  on.  This  i-  very  dis 
heartening,  and  makes  it  very  difficult  for  em- 
ployers who  honestly  want  to  help  their  work- 
people and  to  institute  conditions  which  will  hi 
satisfactory  to  them  and  remove  feelings  which 
give  rise  to  unrest  and  suspicion. 

Personally,  I  am  inclined  to  think  thai  the 
trouble  lies  partly  at  the  door  of  the  education 
authorities  i.nd  partly  e.1  the  door  of  the  Munic  it 
and  1'rha.n  and  Uural  District  Councils.  Thi 
education  authorities,  because  they  do  not  incul- 
cate rules  and  present  ideas  to  the  children  in  the 
schools  which  will  have  a  tendency  to  raise  them 
ahovo  their  surroundings  and  make  them  want 
something  better.  The  girls  are  nol  taught 
cook,  and  know  nothing  worth  the  name  about 
housekeeping,  with  the  result  that  when  the; 
do  gel  married  the  unfortunate  man  who  happens 
to  be  their  husband  is  considered  by  them  to  be 
nothing  whatever  but  a  provider  of  n  oney,  which 
may  or  may  not  h  ■  wasted  according  to  the  whine 
of  the  moment.  Instead  of  a  comfortable  homt 
clean  and  cheerful,  he  too  often  returns  to 
disorderly  kitchen,  an  untidy  wife,  an. I  an  unsati. 
factory  supper. 

This  is  where  the  education  authorities  in 
at  fault,  and  they  are  generously  helped  by  the 
local  authorities;  These  bodies  permit  houses  t< 
he  built  for  workmen  to  live  in  which  are  lackix 
in  space,  crowded  t  ifi  t  her  to  a  disgraceful  decree. 
with   no   light,   no  air.  and   n.>   land   which   can   !• 

turned  into  e  garden  so  thai  the  man  may  have 
some    intelligent    occupation    for    his    spare    f  ■  t 
which  is  essential  if  he  is  to  be  kept  in  a  state 
health  and   hat  piness. 

Perhaps,    however,    the   fft  lit    lies    more   at    th 
door  of  the  municipal  authorities  than  at  the  .! 
of    the    education    authorities.      If    the     building 
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rules  were  much  more  stringent,  if  the  specifica- 
tions for  workmen's  dwellings  were  liberally 
improved  upon,  provision  of  adequate  cubical 
capacity  in  the  rooms,  adequate  air,  light,  and 
water,  as  well  as  land,  were  insisted  on,  the  general 
condition  of  affairs  would  bo  improved.  The  man 
would  become  a  better  workman,  and  the  master 
could  afford  to  pay  him  higher  wages  because  he 
got  a  bettor  return,  and  in  the  end  both  parties 
would  benefit,  because  the  man  would  have  more 
and  a  higher  interest  in  life  than  at  present. 

It  may  be  argued  that  tho  provision  of  this 
I  letter  housing  accommodation  is  a  very  big 
financial  proposition.  Perhaps  it  is,  but  this  is 
not  an  insuperable  objection,  and  in  many  cases 
individual  employers  would  be  only  too  glad  to 
assist  in  tliis  direction  if  they  felt  that  they  could 
rely  upon  any  return  for  their  money.  It  is 
difficult  to  apply  such  conditions  in  tho  neighbour- 
hood of  many  of  the  works  which  exist  at  the 
present  time  because  they  aro  already  crowded 
.out  with  dwellings,  and  there  is  no  remedy  short 
of  pulling  down  and  rebuilding. 

Such  conditions  could  be  applied  in  tho  case  of 
works  which  are  being  established  in  new  neigh- 
bourhoods, and  as  we  know  they  are  being  applied 
in  this  neighbourhood  with  very  beneficial  results. 

I  am  perfectly  certpin  that  the  object-lesson  is 
not  In  ing  lost  sight  of  by  other  liberal-minded 
employers  who  are  anxious  to  do  everything  they 
can  to  make  the  lives  of  their  workpeople  as  ha>ppy 
.is  possible. 

Probably,  if  it  had  not  been  for  the  advent  of 
the  war,  many  schemes  for  tho  improvement  of 
housing  accommodation  would  have  been  already 
in  operation,  besides  the  one  to  which  I  have 
referred.  Here  again  stern  necessity  brought 
about  by  the  war  has  rendered  it  impossible  to 
continue  Hie  erection  of  new  buildings  or  to  provide 
even  sufficient  housing  accommodation  of  the 
erdinary  sort  to  .licet  the  constantly-increasing 
demand.  It  may  well  he  that  before  very  long- 
it  will  have,  to  become  a  Government  charge  to 
see  to  the  orection  of  such  buildings,  even  to  the 
extont  of  providing  financial  assistance  towards 
the  project.  This,  to  my  mind,  would  be  a  great 
pity,  because  such  things  are  better  if  left  in  the 
hands  of  private  enterprise.  But  that  the  problem 
will  havo  to  be  tackled  soon,  and  on  a  large  scale, 
seems  to  mo  absolutely  undeniable. 

I  will  conclude  with  a  few  words  on  the 
University  training  of  chemists,  on  whoso  fitness 
for  their  work  tho  success  of  the  industry  so  vitally 
depends. 

It  seoms  to  mo  that  a  works'  chemist,  to  be  a 
success,  besides  accurate  theoretical  knowledge 
of  his  subject,  should,  when  he  leaves  the  Uni- 
versity, be  armed  also  with  a  practical  knowledge 
of  the  economical  problems  which  confront  the 
manufacturers  in  his  particular  branch  of  the 
industry. 

Thoro  is  a  charming  irresponsibility  about  many 
young  mon  who  come  to  a  works  with  their  Uni- 
v<  rsity  honours  fresh  upon  them.  They  have 
been  accustomed  in  their  laboratories  and  in  their 
studies  to  regard  substances  and  processes  almost 
solely  from  tho  point  of  view  of  their  atomic 
weights  and  chemical  characteristics  and  without 
any  regard  to  their  monetary  values.  This  is 
inevitable  perhaps  because,  from  the  very  nature 
of  the  case,  they  carry  on  their  oxperhnf.nts  with 
no  regard  to  the  cost  of  the  reagents  or  apparatus 
employed.  I  do  not  mean  to  suggest  that  problems 
are  never  expressed  in  terms  of  "  £  s.  d."  as  well 
as  in  the  chemical  nomejiclatmfo,  but  I  do  suggest 
that  in  the  laboratories  there  is  a  tendency  to 
consider  almost  exclusively  the  theoretical  side 
without  any  serious  attention  to  the  monetary 
valuo  of  tho  problems,  processes,  operations,  and 
reagents  involved. 

It  should  bo  borne  in  mind  that  invaluable  as 
theoretical  knowledge  is  for  its  own  sake,  its  value 


really  depends  in  the  long  run  on  its  power  of 
being  translated  into  terms  of  money.  This 
important  consideration  should  therefore,"  I  think, 
bo  kept  well  in  the  foreground,  so  that  students 
coming  into  a  works  from  the  University  shall  be 
armed  with  the  knowledge  which  will  enable 
them  to  view  t  lungs  with  a  due  sense  of  pioportion. 
The  information  could  bo  easily  obtained  by  the 
study  of  the  value  of  chemical  substances  as  set 
forth  in  tho  weekly  trade  circulars  published  by 
those  engaged  in  tho  trade  and  in  the  technical 
and  other  papers. 

Finally,  I  would  ask  forbearance  for  the  very 
general  nature  of  the  fow  points  I  have  brought 
forward.  Just  now  it  is  rather  difficult  to  deal 
with  any  of  the  extremely  important  technical 
problems  with  which  we  are  all  at  the  present 
time  so  deeply  concerned  because  as  law-abiding 
subjects  WC  by  no  means  desire  to  trespass  against 
any  of  the  ordinances  which  our  rulers  in  their 
wisdom  have  set  up  as  worthy  objects  for  our 
respect  and  admiration. 

Discussion. 

Mr.  T.  W.  Stuart  entirely  agreed  with  the 
a,uthor's  remarks  on  Government  interference 
and  its  detrimental  effect  in  cases  where  indi- 
viduality untrammelled  and  with  a  free  hand 
could  alone  produce  the  best  results  ;  ho  trusted 
that  after  the  war  the  views  and  hopes  of  Mr. 
Smith  would  be  realised  by  a  return  to  conditions 
of  individual  a,nd  private  enterprise  without 
excessive  State  cont rol.  With  regard  to  difficulties 
between  capital  and  labour,  ho  was  of  the  opinion 
that  the  next  five  years  in  the  chemical  trade 
would  be  more  strenuous  than  ever,  a,nd  hence 
the  greatest  efforts  of  the  representatives  of 
labour  and  of  the  masters  and  of  the  Government 
would  be  required  to  keep  tho  men  in  hand  and 
to  cope  with  manufacture.  The  war  of  1870 
had  been  the  cause  of  a  period  of  great  prosperity 
for  the  chemical  tra.de,  lasting  about  two  year*, 
during  which  time  prices  rose  and  wages  were 
increased  ;  but  labour  became  absolutely  dis- 
organised, and  it  was  12  years  before  the  increase 
of  wages  was  reduced  by  one  half.  Men  of  the 
widest  experience  and  talent  would  Ue  required 
to  manipulate  the  situation  after  the  present  war 
if  this  country  were  to  recuperate  after  the  stress 
and  strain  of  her  present  gigantic  task. 

Dr.  E.  P.  Armstrong  said  that  every  word  tho 
author  had  spoken  was  true  in  regard  to  the 
ways  of  officials  ;  the  lives  of  technical  chemi.-ts 
had  become  a.  burden  during  the  past  three  years, 
for  half  their  time  was  wasted  in  having  to  deal 
with  Government  and  other  representatives  who 
were  ill-trained  and  unable  to  understand  tho 
mental  attitude  of  the  expert  chemist — whose 
outlook  on  technical  matters  was  specialised  and 
entirely  different  from  tlw.t  of  any  other  type 
of  professional  man ;  the  other  half  of  their 
time  was  a,bsorbed  in  difficulties  connected  with 
labour.  Referring  to  the  University  training  of 
the  chemist,  he  (the  speaker)  disagreed  with 
Mr.  Smith  on  the  auestion  of  teaching  the  student, 
the  economical  skle  of  chemical  manufactun 
before  ho  entered  the  works.  Year  by  year  tin- 
young  men  were  being  sent  from  the  Universities 
better  equipped,  and  obviously  the  future  works- 
chemist  should  thoroughly  know  his  science  first  . 
and  then  on  entering  the  factory  he  might  develop 
and  eventuallv,  if  capable,  he  would  become  tin 
required  article.  Those  "Admirable  Crichtons" 
who  would  revolutionise  the  monetary  side  of  a 
process  in  three  months  after  coming  to  a  works 
were  very  few  and  far  between— if  not  impossible 
to  find.  ,     ,  , 

Mr.  John-  Grax  said  that  there  had  never  been 
such  a  time  for  chemical  industry  as  the  proBent, 
i.e.,  such  a  time  of  unprecedented  demands  and 
difficulties  of  execution,  so  that  'lie  interruption 
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from     officials     was     highly     annoying.     It     was 
interesting  to  read  in  a  report  oi  nan  Iron 

■  Steel  Institute  (translated  by  Rir  Lob-. 
Hadfield)  a  condemnation  of  the  methods  ■• 
"organisation"  in  that  industry— the  writer 
complaining  of  a  "  superabundance  of  Govern- 
ment departments."  The  speaker  thought  thai 
broad-minded  clealiis"  ii.  :  a  .1,  labour  repre- 
sentatives and  employers  would  result,  in  a  better 
■  of  affairs  in  industry  after  the  war.  when 
wattes  would  still   be  high,  would   be  the 

of   living,    hut    if    manufacturers   combined 
together  for  in  i  of  production  then  the  pay- 

ment of  his'1  wages  would  be  justified. 

Mr.  W.  MANSBRIDOE  thought  that  the  adjust- 
ment of  differences  between  labou  and  capital 
was  of  vital  imiiiii  Ilii -e  to  reconstruction  after 
the  war;  if  workmen  were  more  conscientious 
and  gave  of  their  best  to  the  employers  there 
would  be  no  need  for  Trade  Unions,  because 
masters  and  men  would  automatically  assist  each 
other.  Boilermaker .;  and  others  in  the  engineer- 
ing trades  wen'  setting  a  very  bad  oxanrple  by 
their  "ca'canny"  tactics.  Finally,  with  csgarci 
to  the  young  works-chemist,  there  was  a  reluct- 
ance to  pay  him  an  adequate  salary,  still  to  be 
.■hs-orved  in some  works;  this  was  a  very  uneconomi- 
cal pra  tie.e  since  it  tended  towards  a  low  stands rd 
of  efficiency. 

Mr.  Edwin  THOMPSON  felt  that  the  generpl 
tone  ot  Mr.  Smith's  remarks  was  pessimistic,  e.g., 
it  was  rather  depressing  to  an  Englishman  to  have 
ancient  Roman  history  quoted  against  him. 
He  (the  speaker),  while  realising  that  the  lecturer's 
remarks  were  intended  to  arouse  deep  thinking 
among  chemical  manufacturers,  at  t  he  same  time 
would  have  liked  to  hear  Mr.  Smith  suggest 
constructional  details  towards  an  after-war  policy. 

Mr.  A.  T.  Smith,  in  reply  to  Dr.  Armstrong,  sub- 
mitted that  the  element  of  "  cost  "  should  not  he 
ignored  in  the  University  training  of  tha  works- 
ehemist.  He  hoped  that  good  would  arise  out 
of  the  war,  in  the  way  of  amelioration  of  the 
conditions  of  manufacture  and  in  better  house 
accommodation  for  the  workpeople,  as  also  in  the 
direction  of  improved  relations  between  masters 
and  men  being  permanently  established. 
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FURTHER  EXPERIMENTS  ON  THE 
COMBINED  SULPHUR  CONTENT  OF  SLOW 
AND  FAST  VXTLCANISING  PLANTATION 
PARA  RUBBER. 

BY    B.    J.    EATON    AND    F.    W.    F.    DAY. 

Experimental  Vulcanising  Laboratory,  Agricultural 
Department,  Federated  .Malay  Stat 
In  a  previous  paper  (this  J.,  1917,  36,  16,)  we 
anticipated  that  a  general  agreement  would  he 
found  to  exist  in  the  combined  sulphur  content 
of  vulcanised  rubbers  showing  the  same  state 
of  euro  as  determined  by  the  load-stretch  curves. 
Further  wo  showed  that  in  the  ease  of  "slab," 
unsmoked  sheet  and  crepe  inclined  from  the 
same  latex  (optimum  time  of  cure  IM  hours, 
2|j  hours  and  3^  '-ours  respectively),  coincident 
load-stretch  curves  of  the  throe  types  obtained 
at  different  times  of  cure  as  above  corresponded  to 
substantially  the  same  combined  sulphur  content. 
It  remained  to  ascertain  whether  certain  small 
differences  could  be  attributed  to  a  general  higher 
combined-sulphur  content  in  tho  case  of  fast-curing 
rubbers,  such  as  slab  and  sheet  compared  with 
ordinary  crSpe. 


Tho  combined  sulphur  of  some  thirty  samples 
of  vulcanised  rubber  at  the  optimum  stato  of  curi- 
as   determined    by    our    standard    optimum 

h  curve  was  therefore  estimated.  Some 
of  these  rubbers  were  vulcanised  from  samples 
submitted  for  vulcanisation  tests  by  estate-, 
others  were  the  normal  experimental  sample  .., 
our  own  factory,  while  others  again  were  pre 
by  spei  Lai  methods.  With  such  variously  pre. 
jamples  it  can  reasonably  be  expected  thai 
the  figures  are  fairly  representative  of  first-grade 

plantation  Para  rubber.  The  optimum  times  of 
tine  (O.T.C.)  varied  from  1  to  :>\  hours:  the 
mixing  employed  was.  as  before,  10%  sulphur 
and    B0%   rubber,  and  the   temperature   of   curing 

was  140  C.  (tliis  temperature  applies  to  all  out 
work  on  vulcanisation). 

Mrtltod  of  estimation  of  sulphur. 

The  method  of  estimation  of  the  combined 
sulphur  is  that  described  in  our  previous  paper 
above  referred  to.  A  small  improvement  iu  tho 
method  should  first  be  recorded.  II  was  found 
that  it  a  strand  of  platinised  asbestos  was  laid 
lengthways  along  the  paper  pai  Uet  containing 
the  sanipie,  before  pushing  the  latter  into  the  inner 
combustion  tube,  the  last  stages  of  combustion 
to  a  white  ash  were  considerably  hastened.  In 
addition,  the  presence  of  the  strand  of  platinised 
asbestos,  which  was  looped  back  over  the  mouth 
of  the  inner  combustion  tube,  caused  a  quick 
initial  ignition,  thus  avoiding  the  ne<  essity  for  the 
rapid  current  of  gas  originally  advised. 

Combined  sulphur  content  at  optimum  time  of  cure. 

In  Table  I.  are  set  out  all  the  details  regardir 
the  samples  investigated.  In  column  1  of  th 
table  the  percentages  of  combined  sulphur  found 
are  enumerated,  while  in  column  5  certain 
of  these  percentages  have  been  corrected.  The 
corrected  eases  are  those  in  which  the  load-stretch 
curve  did  not  exactly  coincide  with  the  standard 
The  basis  of  correction  was  as  follows  : — Near  the 
optimum  time  of  cure  an  extra  period  of  cure 
I  .">  minutes  increases  tho  combined  sulphur  content 
ol  crepe  by  about  0-3%,  of  sheet  by  about  0-5%, 
and  of  slab  by  about  0-7%*.  Again  the  sar 
amount  of  curing,  viz..  LI  minutes  near  the  optimur 
time  of  cure,  causes  a  shift  in  tho  load-stretch 
curve  near  the  breaking  point  of  about  8  mm.  for 
crepe,  10  mm.  for  sheet,  and  12  mm.  for  slab  on 
the  scale  employed  (see  Diagram  1).  Hence  1  mm. 
is  equivalent  to  0-4%  sulphur  in  crepe.  005%  in 
sheet,  and  0  06%  in  slab.  So  long  as  this  simple 
"  rule  of  three  "  method  of  correction  is  restricted 
to  very  small  intervals  it  may  he  regarded 
accurate. 

Column  7  shows  the  variations  in  the  thicknes 
of  the  vulcanised  test  rings  :  but  in  these  experi- 
ments no  connection  oan  ho  traced  between  tie- 
thickness  of  the  test  rings  and  combined  sulphu 
content  at  optimum  time  of  cure.  Other  experi- 
ments which  have  not  yet  been  published  show- 
that  a  relationship  does  exist  between  the  thickness 
of  the  test  ring  and  the  load-stretch  curve,  those 
for  thicker  riie.'s  appearing  more  curved. 

In  Diagram  1  the  curves  are  our  standard  O.T.Oi 
curve    (>)   and    the    curves   of    the    two    sample 
in     the     table     showing     the     greatest      deviation 
therefrom.      The    average    rate    of    curing    is    ah 
made     dear,     a     maximum     separation     be 
curves  of  about  a  centimetre  corresponding  to  la 
minutes'    curing.      This   is   conveniently   measured 
near    the    breaking    point,    when    the    curves    are 

approximately   parallel. 

Diagram  2  shows  two  curves  of  somewhat 
irregular  type  and  it  may  be  noted  that  in  the 
present  samples,  such  irregularities  as  exist, 
lie  in  the  direction  of  increased  curvature.     So  far 

This  J.,  1917,  M,  No.  1. 
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Table  I. 


Percentage  sulphur. 

Elong- 

Care 

Break- 
ing 

ation 
at 

by 

as  corrected 

over-i- 

Hours 

analysis 

for  O.T.C. 

Thick- 

load . 

break. 

Pro- 

Kef. No. 

under- 
O.T.C. 

vulca- 
nised. 

11c  ss  of 

(Kilos. 
per 

(Orig. 

duct  . 

sample 
months. 

Observations 

Type,  etc.,  of  rubber. 

Orig'l. 

Repeat 

rings. 

length 

* 

mm2.) 

=  100.) 

mm. 

mm. 

A. 

B. 

(A       ;'.' 

■289  n 

—3 

1J 

4  12 

1  1,0 

5-15 

5  2 

1-34 

015 

1266 

5 

aoag.   sulphuric   acid. 
''<•  sample. 

230C 

— H 

2} 

1-42 

4   19 

5-3 
5-2 

1-33 

1009 

1341 

5 

Sheet                  acetic    acid. 

■290V) 

—3 

21 

4-37 

4  -52 

3-1 
5-1 

1-21 

990 

1227 

."1 

Sheet,  coag.  sulphuric  acid. 
tuple. 

304A 

— 2 

23 

3-95, 

3-84 

5-3 
5-3 

113 

'.171 

loo; 

3 

Smoked  sheet  ;  dilute  1  1 

Est.'n 

:S04B 

+  i 

21 

4-33 

4-28 

51 

5-15 

]  05 

950 

1003 

3 

Pale     crepe  :     concentrated 
latex.     Estate  sample. 

318S3A 

■ — 3 

1 

4-05 

4-23 

4-37 

5-3 

1-20 

1023 

1227 

1 

f  Curve 
I  irregular. 

Slab,     coag.     with     3     oz. 

5-3 

acetic  (5%)  per  gallon. 

_^7S:\ 

—11 

lj 

4-33 

4-42 

4-30 

5-2 

1-33 

1035 

1376 

1 

Slab,     coag,     with     3    oz. 

5-15 

acetic  (5%)  per  gallon. 

2S7S,C 

+  11 

2} 

3-83 

3-7S 

3-79 

,V25 
5-2 

1-21 

1011 

1223 

1 

Sheet,    coag     with    3    oz. 

acetic  (5%)  per  gallon. 

1       .  1 

0 

U 

4-50 

4-50 

5-3 

5-3 

1  24 

1020 

1264 

4 

slab,     coag.     with     3     oz. 
acetic  (5%)  per  gallon. 

■207S,  F 

+3 

lj 

4-27 

4-20 

4  02 

5  15 
5-15 

1-37 

1020 

1397 

I 

1  Curve 
{  slightly 
I  irregular. 

Thin  sheet,  rolled  up  wet  : 
with    3    oz.    acetic    (5%) 
per  gallon. 

29'JA 

+  U 

11 

4  74 

4-65 

5-25 
5-2 

1-38 

998 

1377 

4 

Slab,     coag.     with     3    oz. 
1  per  gallon. 

299C 

0 

31 

4-20 

4-20 

4-31 

5-25 

5-25 

1-29 

990 

1271 

C  Curve 
\  slightly 

v  irregular. 

Slab,     coag.     with     3    oz. 
a  ■  tic    (5%)    per    gallon. 
Soaked   in  running  water 
10  days  :  then  creped. 

291A 

—3 

1$ 

4-38 

4-58 

5-15 

1-27 

1009 

1281 

4 

/  Curve  more 
1  convex 
\  than  usual. 

flali.     coag.     with     3     oz. 

5-1 

(5      '  per  gallon 

Very 

V  irregular. 

29 1 C 

— H 

01 

4  .'1 1 

4-63 

515 

515 

112 

979 

1096 

4 

slab,     coag.     with     0     oz. 
acetic    (5%)    per   gallon, 
snaked  6  days  in  serum  ; 
then  crfiped. 

291 K 

0 

" 

4-51 

4  :,1 

5-5 
5-55 

1-20 

1009 

1271 

4 

Slab,     coag.     with     3    oz. 
acetic    (5%)    per    gallon. 
In  water  6  days,  drained 
»'•  d  iy-  ;  then  ereoeJ. 

292  A 

0 

1} 

1  6 

4-63 

5-25 
5-3 

1-38 

999 

1358 

Slab,     coag.     with *  3     oz. 
acetic    (5%)    per    gallon. 
Kept    for    0    days;    then 
creped. 

202b 

— n 

n 

4-6(1 

4  09 

B-35 
5-25 

1-22 

990 

1207 

3 

Slab,     coag.     with     3     oz. 
(5%)    per    gallon. 
Kept   for    12-  days  ;   then 
creped. 

2020 

+3 

21 

4-7.". 

4-57 

4-70 

5  05 

4-95 

1-35 

977 

1319 

S 

Slab,     coag.     with     3     oz. 
act;.'    (5  ', .)    per    gallon  ; 
in  running  water  6  days, 
drained     6    days ;      then 
creped. 

301S,o'B 

—3 

11 

4-00 

4-86 

4-70 

5-2 

5-2 

1  27 

1003 

127.: 

1 

Slab,  coag.  with  excess  tar- 
taric acid. 

288S.D 

0 

3 

416 

Mfi 

51 
5  05 

117 

975 

1140 

4 

C'rgpe,  coag.  with  3oz.  act  1  li 
(5%)  per  gallon. 

283E 

0 

3 

3-95 

3-95 

5115 
5-0 

1-02 

966 

985 

4 

Crepe,  coag.  with  1  Joz.a 
1  per  gallon. 

283C 

0 

1 

1  -36 

4-35 

5  25 
5-3 

1-16 

981 

1137 

4 

Slab,  coag.  with  1  oz.  acetic 
(5%)  per  gallon. 

283S,B 

— 1 

1 

4-18 

4-51 

5-3 
5-25 

1-38 

1012 

1396 

4 

Slab.  coag.  with  l  oz.  ai   bit 
(5%)  per  gallo   . 

283C  ' 

+3 

1 

4-55 

4-37 

5-25 
5-25 

1-36 

992 

1349 

4 

Slab,  coag.  with  J  oz.  acetic 
(S%)  per  gallon. 

283D 

—3 

21 

3-S9 

4-00 

402 

5-05 
5-05 

116 

977 

1133 

4 

Crepe,  coag.  with  3  oz.  acetic 

1  '  '  >  per  gallon. 

283  F 

0 

2} 

4-23 

4-23 

5-15 
515 

1  21 

975 

1179 

4 

Cr6pe,  coag.  with  {  oz.  acel 
(5%)  per  gallon. 

283S,B 

0 

ji 

4-61 

4-64 

5-2 

1-30 

1006 

1307 

4 

(  Carve 

t  irregular. 

Slab.  coag.  with  1  oz.  acetic 

5-3 

(5%)  per  gallon. 

283D 

— Si 

3 

3-69 

3-82 

5-3 
5-3 

1-10 

991 

1090 

4 

Crfipe,  coag.  with  3  oz.  acetic 
(5%)  per  gallon. 

283S,B 

— 11 

H 

4-83 

4-92 

4-79 

5-15 

1-13 

974 

1100 

31 

r  Curve 
t  irregular. 

Slab,  coag.  with  1  oz.  acetic 

5-15 

(5%)  per  gallon. 

283S2D 

—11 

3* 

3-59 

3  04 

5-2 
5-3 

0-93 

958 

938 

4 

Cr6ne,  coag.  with  3  oz.  acetic 

1  .  '   1  tier  gallon. 

283K 

0 

3 

3-80 

3-80 

5-25 
5-2 

1-12 

978 

1095 

4 

Crfipe.  coag.  with  1  oz.  acetic 

(5%)  per  gallon. 

333A 

0 

It 

4-40 

5-35 
5  4 

1-30 

1007 

1309 

1 

Slab.  coag.  with  :!  oz.  acetic 
(5%)  per  gallon. 

33SB 

0 

31 

3  ■:>:', 

5-0 
50 

1-20 

970 

1222 

1 

Cr6pe  coag.  with  3  oz.  ace' 1. 
per  gallon. 

221S:A 

0 

1 

4  22 

5-5 
5-5 

11  1 

1031 

1175 

1 

Slab,  coag,  with  3  oz.  acetic 
illon. 

185  A 

0 

11 

4-50 

— 

— 

— 

1 

51ab,«    c  1  ig     with    3    oz. 

acetic   (  .",,)   ner  gallon. 

185B 

0 

21 

4-20 

4-9 
4-6 

1-40 

986 

1380 

1 

sheet,    coag.     with     :!    oz. 
(5%)  per  gallon 

185C 

0 

3 

4-00 

4-7 

4-9 

1-28 

975 

1245 

1 

Cr6pe.  coag.  with  :ioz.  m  e 
per  gallon. 

244A 

0 

U 

4-48 

— 

— 

— 

1 

Slab.*     coag,     with     3     oz. 
i    j  1  per  gall  in 

244B 

0 

2» 

4-35 

_ 





1 

Shcel  .•    -  .1 1,    uith    :i    oz. 

ill. 01. 

244C 

0 

i 

3-80 







1 

Cr«pe.*    coa«.    with    :i    os. 

(5%)  per  gallon 

•  Figures  taken  from  standard  combined-sulphur  content  curve  (this  J.,  1917,  Vol.  XXXVI.  Sio.  1). 
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this  question  of  curve  irregularity   has  not    been 
followed  up  ;it  all  closely,  but  it  is  possible  that 
the  determination  of  the  combined  aulphui    con- 
tent of  a  fair  number  of  samples  showing 
larity    in    various   directions,    n ii;-Ht    throv     con 
siderable  light  on  the  problem  of  vulcanisation. 


3I9S3AII) 


tn  Table  II.  the  results  are  arranged  according 
to  tlie  number  of  hours  of  vulcanisation,  and, 
where  more  than  one  figure  is  available,  the 
average  percentage  of  sulphur  is  set  out  tor  each 
time  of  cure.  Here  the  uecessity  of  dealing  with 
average,  instead  of  separate  figures  was  [on  ed 
upon  us  by  the  comparatively  large  individual 
variations  between  the  samples.  The  magnitude 
of  these  variations  is  sometimes  nearly  as  great  as 
the  sulphur  content  differences  at  O.T.C.  existing 

Table:  II. 


Period  o!  vulcan- 

isation nxjuired 

to  k'tve  Btandard 

rcrconl 

\:.'  in 

load-stretch 

(from  Tablo  I.).« 

V.illlO. 

curve. 

Hour;. 

1 

4-30 

4-85 

4  ;.i 

4-37 

4-22 

4-3'. 

U 

4-30 

I  M 

4  0.-, 

4  0>) 

4-84 

*  -' 

i  B2 

U 

4-4S 

11 

4-50 

l] 

4  11 

4-58 

4.-.1 

4  413 

(-78 

4-40 

4-.M 

U 

100 

-! 

4-49 

4-52 

3-78 

4  63 

4-63 

4-20 

i  .: 

21 

I  28 

i    .  , 

3-84 

101 

4-J3 

1    1      ■ 

; 

4-16 

3-95 

3-64 

3-80 

4  00 

if 

3S 

4  lia 

•Whtri-  original  and  repeat   lUrures  are  available   the   moan 
\.ilue  ii  brought  forward  from  Table  I. 

between  slab  and  crepe,  so  that  only  by  averaging 
is  it  possible  to  make  these  type-differences  stand 
i  learly  out.  Diagram  3  shows  how  the  combined- 
sulphur  content  falls  at  an  increasing  rale  as  the 
optimum   time  of  dire  increases,  the  iigure   !or  one 

hour  being  the  onlj  important  exception.  While 
only  average  results  are  shown  on  the  diagram 
(for  it  is  not  possible  to  attach  much  importa  uce  to 
individual  figures  when  averages  have  been  used 
as  the  basis  of  the  curve),  yet  it  will  be  sei  n  that 
the  one-figure  results  available  tit.  into  the  curve 

fairly    well.      The    large    number    of    results    now 

available  enable  us  to  widen  our  originally  sug- 
gested limits  for  sulphur  content,  viz.,  from 
I",,    -l".  ",,      to      :!7',,       1-8%.      As      against       this 

extension  of  lb.  limits  it  may  now  be  stated  that 
ordinary  rrfipc  (optimum  time  of  cur.-  about 
:l  hours)  falls  between  3-7%  and  41%  ami  slab 
between   1-2%  and  4-6%. 


Other  recently  published  results. 

Schidrowitz  and   Ooldsbrough  in  a  note  in  tho 

India  Rubber  Journal  (April,  1915,  51,  505;  see  this 
.).,  1916, 550)  gave  nine  results  for  combined  sulphur 
at  "correct  cure,"  the  figures  ranging  from  ! 
to  I  86%.  Later,  in  the  same  journal,  dc  Vries 
published  furl  her  th'ures  on  the  same  subject 
(this. I..  I'.Mii,  12L'ii;  1917, 2901;  his  figures,  however, 
like  our  own,  cover  a  range  of  about  i  " ,.  Further, 
of  the  nine  figures  published  by  do  Vries,  five 
relate  to  best  latex  crepe  and  the  range  here  is 
less  than  0-5%  :    his  other  figuics  refer  to  samples 

uleted  bv  h. at,  smoking,  etc.  The  facl  U 
t.hi  range  of  dc  Vries'  figures  is  similar  to  our  own 
is  important  ;  the  actual  percentage  of  sulphur 
is  of  secondary  importance,  since  de  Vries  vul- 
canises at  e  different  temperature,  viz.,  148°C, 
and  uses  a  different  rubber-sulphur  mixing,  viz., 
one  containing  7-5%  of  sulphur. 

Relation  of  vulcanisation  coefficient 
in  physical  properties. 

De   Vries   claims   "  that  he   has   definite   proof 
that  the  perce  combined  sulphur  is  m 

independent  of  the  state  of  euro  as  expressed  bv 
the  position  of  tho  stress-strain  curve,  and  that  it 
is  possible  to  bring  the  rubber  to  the  '  correct  ' 
or  to  any  chosen  standard  cure  (as  judged  by  the 
curve)  with  other  and  quite  arbitrary  coefficients 
of  vulcanisation."  He  produces,  by  vulcani 
for  one  hour,  a  much  undorcured  rubber  contain 
only  2-85%  of  combined  sulphur  and  subjects  it 
to  a  temperature  of  70°  C  for  11  x  6  hours.  In 
this  way  the  sulphur  content  remains  practically 
constant  but  the  physical  properties  undergo  a 
vers    marked   changl  • 

The  stress -strain  curve  now  indicates  a  correc  tl\ 
cured,  instead  of  a  much  undercured  rubber. 
"The  same  position  of  the  curvo  (correct,  cure; 
is  reached"  in  the  ordinary  wry  by  curing  foi 
1  hour  40  mins.  but  in  this  ease  the  combined 
sulphur  rises  to  about  the  ordinary  figure.  119°  . 
According  to  this  treatment  it  appears  that 
samples  can  be  produced  containing  almost  . 
percentage  of  sulphur  up  to.  but  not  exceeding 
tho  normal  figure  obtained  by  direct,  curing  ;  for 
from  the  experiments  described  it  does  not  app 
that  samples  cc.n  bo  made  to  contain  (More  com- 
bined sulphur  than  their  normal  figure.  We  are 
not  on  the  present  evidence  prepared  to  regard  it 
as  proved  "that  the  mechanical  properties  (posi- 
tion of  curve)  and  the  coefficient  of  vulcanisation 
are  two  independent  qualities  of  the  vulcanised 
product."  It  may  well  be  that  two  vers  different 
vulcanisation  products  are  produced.  The  pro- 
duct with  tho  abnormally  low  sulphur  content 
is  apparently  an  undercured  rubber  which  has 
und  irgone  what  really  amounts  to  an  acceler,  t-A 
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ageing  period.  In-ttad  of  r.Ilowing  villi  anisid 
samples   to  stand   for  several   months  at    ordinary 

temperatures  rle  Vries  employs  a  few  days  at 
70°  C.  and  inst  :ad  of  ageing  a  normal  product 
ho  ages  an  undercured  sp>  cimen.  The  ageing 
effect  thus  obtained,  instead  of  deteriorating  .« 
correctly    cured    rubber,    improves    the    physical 
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properties  of  an  undercured  one.  A  vulcanised 
product  prepared  in  this  way  may  or  may  not 
answer  the  ordinary  purposes  and  fulfil  the  ordinary 
requirements  of  vulcanised  rubber.  De  Vries 
does  not  publish  the  curves  obtained  from  these 
low  sulphur-content  products,  but  one  assumes 
by  the  expression  "  the  same  position  of  the 
curve  is  reached  "  that  the  curves  are  coincident, 
or,  at  any  rate,  are  identical  in  type,  hue  h  itl <  n- 
tity  even  may  be  fortuitous  and  the  mechanical 
properties  in  the  wider  senso  of  the  term  may  be 
far  from  identical. 

Our  own  work  on  ageing  samples  of  crumbed 
vulcanised  rubber  indicates  that  the  sulphur  falls 
(possible  loss  of  sulphur  as  S03  as  well  as 
ascertained  accumulation  of  sulphuric  .11  id  in  the 
rubber-  which  means  loss  of  sulphur  as  such), 
so  that  these  low-content  products  may  bo  pro- 
duced by  the  decomposition  of  sulphur  and 
rubber  already  combined  while,  pari  passu,  slow 
combination  of  free  sulphur  may  proceed  to  an 
approximately  equal  extent  thus  keeping  the 
combined  sulphur  content  at  the  same  level. 

We  have-  also  stated  in  a  previous  paper  (this  J.. 
1916,  35,  No.  20)  that  when  the  vulcanised  product 
is  tested  almost  six  months  after  vulcanisation, 
the  shifting  of  the  curve,  in  the  ca.se  of  undercured. 
correctly  cured,  and  slightly  overcured  samples 
(as  determined  by  the  load-stretch  curve  obtained 
by  testing  the  samples  three  days  after  vulcanis- 
ation) represents  an  extra  euro  of  about  \  hour 
under  the  conditions  of  vulcanisation  employed 
Whether  the  combined-sulphur  content  changes, 
we  have  not  yet  determined  in  our  own  samples 
aged  in  this  way.  Experiments  on  a  large  number 
oi  samples  containing  different  amounts  of  total 
sulphur  and  covering  a  large  range  of  under  and 
overcuring,  are  now  being  carried  out,  the  samples 
being  left  at  ordinary  temperatures  for  periods  of 
six  months  and  one  year.  It  is  hoped  by  these 
experiments  to  throw  more  light  on  the  question 
of  ageing  of  the  vulcanised  product.  De  Vries' 
experiments  are,  in  our  opinion,  essentially  ac- 
celerated agoing  experiments,  and  may  bo  of 
considerable  value  from  the  point  of  view  of  a 
rapid  method  of  conducting  such  tests.  Our 
experiments,  referred  to  above,  indicate  that, 
in  order  to  obtain  a  vulcanised  product  which 
ages  satisfactorily,  a  cure  of  about  j  hour  less 
than  that  given  to  the  samples  which  yield  maxi- 
mum tensile  figures  when  tested  within  three  days 
after  curing,  should  be  employed.  Very  recent 
experiments,  in  which  the  vulcanised  specimens 
were,  tested  2  hours,  1  day,  2  days,  and  3  days  after 
vulcanisation  show  that  the  shifting  of  the  curve 
within  these  limits  is  slight  and  represents  an 
extra  cure  of  about  2 — 3  minutes  under  the 
conditions  of  vulcanisation  employed.  The  last 
period,  viz.,  three  days'  rest  between  vulcanisation 
and  testing,  is  that  adopted  in  all  our  experiments 
hitherto.  It  would  be  instructive  to  know 
whether  the  total  sulphur  content  remains  con- 
stant. Moreover  from  tho  purely  theoretical 
standpoint,  tho  fact  that  ono  cannot  prepare  an 
apparently  correctly  cured  sample  containing 
more  than  the  normal  amount  of  sulphur  certainly 
indicates  that  somo  interdependence  exists  between 
physical  properties  and  combined-sulphur  content . 


Industrial  Notes. 


JAPANESE  CHEMICAL  INDUSTRIES. 

II. M.  Vice-Consul  at  Tokio  has  forwarded  the 
following  particulars  as  to  recent  industrial 
developments  in  Japan  :— 

Chemicals  ami  dyes. — In  point  of  numbers,  the 
chemical  industry  occupies  tho  first  place  in  recent 


developments.  The  chemical  industry  in  Japan 
has  shown  groat  expansion  since  tin  "commence- 
ment of  the  war,  during  which  period  at  loasl 
2i>  new  companies  have  been  formed,  with  .-: 
combined  capital  of  approximately  £3,000,000. 
These  new  companies  operate  some  28  factories. 
and  among  the  chief  products  ammonium 

sulphate,  potassium  chloride,  caustic  soda,  bleach- 
ing powder,  nitre,  potassium  sulphate,  potassiui  1 
carbonate,     sodium     sulphide,     sodium     chloride. 
sodium  peroxide,  iodine,   stearic  and  other  fatt 
acids,    nitric    acid,    glycerin,    nils,    dyes,    dm 
fertilisers,    disinfectants,    phosphorus,    etc.     It    is 
estimated  that  there  are  80  firms  in  Japan  engaged 
in    producing    potassium    chloride.     Large    si 
of   this   commodity   are   on   hand,   the   market 
overstocked,  and  prices  have  dropped  eluring  the 
present  year.     Formalin  is  now  being  produced  in 
Japan;    the  output  is  devoted  to  home  require- 
ments.     Ono     company     is     producing     soda     1>\ 
means  of  electricity,  and  is  stated  to  be  the  first 
concern  in  Japan  to  use  an  electrical  process  in 
this  connection. 

A  company  is  manufacturing  indirect  dyes  ex- 
i -hisively  for  domestic  needs,  while  direct  d . , 
are  to  bo  produced  for  the  export  trade.  This 
company  is  under  the  a°gis  of  tho  Government. 
Another  company  claims  to  have  proeluced  an 
ultramarine  blue  equal  to  that  formerly  import  .1 
into  Japan  from  Germany. 

Metals.— The  future  of  the  zin^  industry  in 
Japan  is  generally  considered  to  be  exceedingly 
good,  anel  it  is  expected  that  a  large  export  trad.- 
will  be  carried  on  after  tho  war.  One  company 
is  manufacturing  zinc  for  the  export  trade.  Much 
of  the  Japanese  zinc  ore  contains  other  metals , 
such  as  gold,  silver,  and  copper,  and  tho  refining 
of  these  metals  is  carried  on  in  conjunction  with 
the  treatment  of  the  ore.  Five  new  companies, 
with  a  total  combined  capital  of  £700,000. 
have  been  organised,  and  operate  six  works  for  the 
treatment  ot  zinc  ore  p.  oduced  in  the  country. 

A  company,  with  a  capital  of  £100,000,  was 
formed  in  March,  lolti.  for  the  purpose  of  pro- 
ducing aluminium.  The  process  to  be  used,  it  i-< 
stated,  is  different  from  that  used  in  Europe  and 
the  United  States.  Alumina  is  obtained  from  -,. 
clay  which  is  a  special  product  of  Japan,  and  i- 
treated  by  an  electrolytic  process. 

A  compa.ny  was  formed  in  January,  1917,  with 
a    capital    of    £10,000  for    the    purpose    of   manu- 
facturing sheet  leael  for  use  in  chemical  industries. 
Tho    company    is    turning    out    sheets    measuring 
!    10  feet  by  -i  feet,  and  it  claims  that  its  product  is 
i   superior  to  any  hitherto  manufactured  in  Japan. 
Paints. — Three  new  companies,  with  a  combined 
!   capital    of    £90,000,    have    been    formed    for    the 
j   purpose  of  manufacturing  paints,  tho  chief  pro- 
1   ducts  being  zinc  and  house  paints,  paints  for  ships" 
j   bottoms,  antiseptic  paints,  rust-preventing  paint-. 
I  and  paint  substitutes.     One  company  is  producing 
j   zinc  powder  successfully,  there  being  a  good  local 
demand  ;  paints  for  ships'  bottoms  were  previoush 
I  all  imported  from  tho  Uniteel  Kingdom. 

Oils  and  urease. — Six  companies  have  been  estab- 
1  lished,  with  a  total  combineel  capital  of  £1,(545,000, 
for  the  production,  refining,  etc.,  of  mineral 
oils.  A  company  has  been  formed,  with  a  capital 
of  £25,000,  for  tho  purpose  of  manufacturing 
fish  grease,  used  in  tho  manufacture  of  soap  and 
glycerin. 

Sulphuric  acid. — The  increased  export  01' 
sulphuric  acid  from  Japan  to  Russia  and  China 
since  tho  beginning  of  this  year  has  led  to  steadily 
advancing  prices  of  this  commodity  in  Ji 
and  a  considerably  increased  output.  Several 
manufacturers  of  fertilisers  have  reduced  their  out  - 
put.  and  are  devoting  their  energies  to  the  1 
duction  of  sulphuric  acid,  while  a  number  ol 
companies  have  been  established  lor  the  pro- 
duction of  this  chemical  alone.     It  is  estimated 
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(hat  the  rate  of  production  <>f  sulphuric  acid  in 
Japan  al  present  is  some  582,500  tuns  per  annum. 
of  this  quantity  about  •I'.M.oihi  ions  i  consumed 
by  manufacturers  in  the  production  of  sulphate  of 
ammonia,  hydrochloric  a.cid,  etc.,  leaving  some 
I  tor  available  for  geni  ral  requirements  in 
country,  whi.h  is  about  100,00(1  tons  a  year. 
Thus  there  is-  about  60,000  tons  available  for 
export.  It  is  taken  for  granted  that  on  the  con- 
elusion  of  the  war  the  export  trade  will  fall  <>it, 
i  ml  it  is  also  probable  that  there  will  bo  a  con- 
mderable  decline  In  domestic  requirements,  it  is 
estimated  that  the  output  of  sulphuric  acid  in 
Japan,  if  continued  at  the  present  rate  of  pro- 
duction, will  be  so  mi  ■  100,000  tons  in  exces  ol  I  he 
demand  on  the  resumption  of  normal  conditions. 

Miscellaneous.-  The  following  companies  have 
been  formed  in  various  industries,  the  capital  of 
each  being  shown  within  brackets: — 

A  company  (ii'oo.ooo)  has  been  organised 
tor  the  manufacture  of  imitation  celluloid.  H  is 
claimed  that  the  produi  t.  besides  sen  bag  the 
purpose  as  celluloid,  can  also  be  used  as  a  subst  itutc 
lor  [aequo*,  artificial  leather  and  rubber,  and  also 
as  a  water-  and  heat-resisting  material  in  con- 
structioual  work.  The  material  used  is  bean  cake, 
and  as  this  is  both  cheap  and  plentiful  it  will  be 
possible  to  supply  the  imitation  celluloid  at  a 
lower   price   than   the   real   article. 

A  company  (£100,030)  has  been  formed  to 
produce  plate  glass,  and  another  company  will 
operate  a  gl  ISS  fl  dory. 

A  company  was  formed  in  July.  1916  (£100,000), 
for  the  purpose  of  manufacturing  explosives, 
and  will  produce  dynamite  for  industrial  as  well  as 
military  needs.  It  is  controlled  by  the  Govern- 
ment and  has  been  granted  special  facilities. 


TUNGSTEN  MANUFACTURE  AT  WIDNES. 

An  interesting  account  of  the  works  re  vnlly 
erected  at  Widnes  for  the  manufacture  ot  tungal  en, 
eared  in  the  Oct.  26th  issue  of  Engineering. 
Our  sources  of  supply  o*  tungsten  "ion  abroad 
having  been  closed  owing  to  the  war.  the  Govern- 
ment sanctioned  the  erection  of  works  for  the 
production  of  tungsten  powder;  these  works 
were  erected  by  the  co-operative  action  of  a 
number  of  makers  of  high-speed  steel!  of  which 
tungsten  is  so  important  ;•  constituent.  In  order 
to  secure  an  adequate  supply  of  raw  material, 
the  High  Speed  Steel  Allovs,  Limited  (thecompany 
controlling  the  works1,  has  pm  chased  mines  of 
tungsten  ore  at  Tavoy  in  Burma,  when-  a>ti\c 
development  is  in  progress. 

The  ore  used  at  Widnes  is  wolframite,  which  is 
received  in  the  form  of  simll  cubes,  which  will 
easily  pass  a  one-inch  mesh.  The  ore  is  first 
sampled  and  assayed,  and  is  then  raised  to  a  series 
of  bins  on  a  higher  Hour,  lols  of  ore  of  different 
quality  being  kept  separate.  From  these  bins  it 
passes  to  grinding  mi. •chines  and  thence  to 
calcining  furnaces,  magnetic  separators,  or  fine 
grinding  mills,  according  to  its  nature.  Ores 
containing  tin  or  bismuth  are  subjected  to  magnetic 
.  ration,  the  tungsten  mineral  being  slightly 
magnetic.  The  finely  ground  ore  is  now  mixed 
with  the  calculated  qu  ntitj  of  sodium  carbonate 
and  the  mixture  heated  to  about  l""'1  C.  in  hand 
Bred  reverberatory  furnaces  and  at  the  same 
time  subjected  to  constant    rabbling. 

The  ore  mixture  is  select  d  to  yield  a  uniform 
furnace   product,   as   far  as   is   practicable.     The 

furnace  charge  is  drawn  off  into  slag  pots,  and 
when  cool  is  broken  Dp  by  Hammers  and  then 
fed  to  a  jaw-breaker,  where  it   is  reduced  to  about 


1  in.  cuius,  and  is  then  finely  ground  end  the 
sodium  tungstate  extracted  in  steam-heated 
The  solution  is  passed  through 
filter-pre  and  is  then  decomposed  bj  hydro- 
chloric acid,  the  tungstic  oxide  being  washed 
in,  ■  !    through    centrifuges    in 

it  is  obtained  in  the  form  of  :  the  k,  yellow 
paste,  and  dried.  Scheelite,  tin-tun;/-  ten  slimes. 
tm  r.  -lilies  mixed  with  small  quantities  ol  tung- 
sten ore,  and  ot  her  residues  are  treated  in  a  separate 
plant  and  the  impure  sodium  tungstate  purified 
before  i;  is  used  in  the  main  process.  The 
tungstic  oxide  is  reduced  (the  procedure  is  not 
I)  ;  nd  the  metal  ground  to  powder, 
washed,  and  dried. 

Giv3n    adequate    supplies    ol    ore,    the    works 
ipable    of    producing    daily     three     tons    of 
tungsten  powder  of  99%  purity — a  quality  higher 
than  that  obtained  in  the  German  product. 


OPEN-HEARTE  STEEL  WORKS. 

At  the  September  meeting  of  the  Iron  and 
Steel  Institute,  reports  Were  received  from  the 
Committee  appointed  to  inquire  into  metallurgical 
and  mechanical  practice  in  open  hearth  steel 
works.  In  order  to  investigate  the  c.  uses  of  the 
smaller  output  of  British  furnaces  as  compared 
with  foreign  practice,  the  Metallurgical  Section 
of  the  Committee  submitted  a  number  ol  questional 
the  replies  to  which  indicated  that  in  fo 
practice  the  proportion  of  scrap  used — up  to  v 
helps  output  materially  in  cold-i  barged  basil 
open-head  h  practice,  if  used  in  conjunction  with 
suitable  pig  iron,  which  is  generally  low  in  phos- 
phorus and  silii  on.  e.g.,  Si  not  over  0-75,  P  0 ■!."■ 
s  005,  Mn  2-0 — 4-0%.  For  hot  metal  it  does  not 
appear  necessary  to  have  so  low  a  phosphorus 
content,  e.g.,  si  01.  P  is.  s  0-00,  Mn  L-25%, 
Tin  process  employed  and  the  size  ol  furnace  ate 
not  deciding  factors.  Output  in  this  country  i* 
•neatly  inferior  to  that  ..broad  under  comparable 
conditions  in  either  of  these  respects.  The 
question  of  special  design  of  furnace  i-  considered 

real  importance,  and  steps  ire  being  takes 
to  prepare  a  standard  design.  The  importance 
of  genera]  lav-out  is  also  emphasised,  'i  here  is  .■■. 
general  opinion  that  the  gas-producers  arc  respons- 
ible fir  loss  of  output  in  Ibis  country,  and  that 
more  care  is  devoted  to  them  abroad.  An  abund- 
ant  and  regular  supply  of  gas  containing  less  than 

■i  carbon  dioxide  (preferably  less  than 
i-.  necessary.  Labour  conditions  in  this  country! 
as  compared  with  the  Continent,  are  generally 
agreed  to  be  detrimental  lo  output  ;  in  fact  it  is 
considered  that  this  factor  contributes  more 
largely  t  ban  any  other  to  low  output.  The  stricter 
specifications  required  or  the  poorer  raw  materials 
are  also  believed  to  affect  output.  The  import- 
ance of  a  supply  of  suitable  pig  iron  is  also 
emphasised.  The  following  have  also  been  put 
forward  as  causes  contributing  to  larger  outputs 
abroad  :  improvement  of  refrai  tones  :  use  of 
larger  tap-holes;  less  time  occupied  in  fettling 
end  i  Doling  lurna  es  for  fettling  ;  quii  ker  i  barging. 
Some   instances  ot  increased  output   due  to  slight 

.1  ,  c.-r  ions  in  design  of  the  lurn.ee  arc  I ' . i •  ■  t . 

A  method  of  working  basic  open-he.  i!h  dial 
all  molten  metal  is  mentioned,  by  means  of  which 
a  50-ton  charge  has  been  tapped  in  7  hrs.  20  mins. 
irom    starting    to    charge;      very    little    linn 
and  oxide  ere  put  in  the  furnace  before  the  metal, 
and    alter    the    molten    metal    is    charged,    oxide 
and    lime    are    fed    in    rt  pidly    and    .  out  inuom-L  . 
thus  causing  the  first  impure  slug  to  Hush  off. 
The  question  of  labour  is  regarded  as  a  most 


Vol.  XXXVI.,  No.  21  ] 


Cl.   I.— GENERAL;    PLANT;    MACHINERY. 


lli!l 


important  one.  The  wages  are  so  high  that  it  is 
useless  to  expect,  men  to  make  extra  exertion 
to  gain  more.  It  seems,  therefore,  that  in  order 
to  increase  the  output  it  is  necessary  to  reduce 
the  effort  required  from  the  workman  by  e%Tery 
possible  mean?,  and  this  can  only  be  done  by  a 


we!l-laid-out  and  well-organised  plant.  Ou«p\il 
.iii-'lit  also  be  improved  by  getting  better  educated 
sample-passers  and  foremen,  and  by  encouraging 
more  highly  educated  men  to  go  in  for  melting. 
In  view  of  the  very  handsome  remuneration  I 
should  not  be  difficult. 
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Patents  from  1908  to  date,  L'lmprlmerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 
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Extraction  processes  ;    Discontinuous . 

Hawley.     J.  Ind.  Eng.  Chem.,  1917,  9,  S66- 


L.  F. 

-871. 


The  ratio  between  the  volume  of  solvent  drained 
off  and  that  retained  by  the  material  to  be 
extracted  may  be  termed  the  solvent  ratio.  With 
any  solvent  ratio,  a,  a  single  washing  will  remove 
a/(a+\)  of  the  original  substance,  leaving  behind 
l/(a  +  l).  In  the  case  of  n  successive  treatments 
with  fresh  solvent,  the  residual  matter  amounts 
to  l/'a  -fl)"of  theorigina1.  By  means  of  these  and 
other  derived  formulae,  tables  have  been  constructed 
showing  the  results  respectively  obtainable  by 
repeated  washings-  with  fresh  solvent,  and  by 
multiple  series  (counter-current)  extraction. 
These  results  prove  that  the  common  belief  is 
correct  that  in  washing  with  a  limited  amount  of 
solvent  it  is  better  to  wash  several  times  with 
small  portions  than  once  with  the  whole  amount. 
For  example,  1  vols,  of  solvent  in  4  equal  parts 
effect  a  better  extraction  (93-75%,  solvent  ratio  1) 
than  10  vols,  used  all  at  once  (90-9%,  solvent 
ratio  10).  A  greater  proportion  of  soluble 
matter  is  removed  per  unit  of  solvent  by  multiple 
series  extraction  than  by  repeated  extraction 
with  fresh  solvent.  As  a  general  rule,  a  somewhat 
less  complete  extraction,  but  greater  concentration 
of  solution,  is  obtained  when  the  material  is  not 
saturated  with  solvent  at  the  outset.  In  practice 
it  has  been  found  best  to  use  sufficient  solvent 
just  to  cover  the  material.  If  much  more  is  used 
the  portion  above  the  charge  is  not  utilised 
efficiently,  and  if  much  less  is  used  the  charge 
is  unequally  extracted.  By  giving  two  con- 
secutive treatments  with  fresh  solvent  the  con- 
centrations of  the  solutions  obtained  will  be 
essentially  the  same  as  those  obtained  by  doubling 
the  solvent  ratio,  but  the  percentage  recovery 
is  better.  When  high  concentration  is  required, 
even  at  the  expense  of  incomplete  extraction, 
every  alternate  charge  may  be  treated  with  fresh 
solvent,  whilst  every  other  charge  is  finally 
treated  with  solvent  which  has  been  used  once 
before.  The  method  in  which  each  charge  is 
treated  with  its  own  quantity  of'  solvent  inde- 
pendently, while  shut  off  from  the  rest  of  the 
system,  and  the  extractors  subsequently  con- 
nected while  the  solvent  is  pumppd  through  the 
system,  is  essentially  faulty.  Mixing  of  the 
different  lots  of  solvent  takes  place  without 
concentration  of  the  solution.  To  obtain  a  high 
solvent  ratio,  one  charge  of  solvent  must  be 
drained  off  as  completely  as  possible  before  the 
next  is  applied. — C.  A.  M. 

Dryer  ;     The   Schilde   "  universal  " .      Parow. 

Z.    Spiritusind.,     1917,     40,     13.      Bull.    Agric. 
Intel!.,  1917,  8,  1034—1037. 

A   drying    chamber    containing    a    stack    of    ten 


trays,  one  above  another,  is  traversed  by  an 
upward  current  of  hot  air,  drawn  by  a  fan  situated 
in  the  air-ont!et  at  the  top.  Before  entering  the 
bottom  of  the  chamber  the  air  is  warmed  to 
60' — 70°  C.  in  a  heater  situated  at  one  end  of  th= 
apparatus.  A  second  heater,  situated  between 
the  fifth  and  sixth  trays,  divides  the  stack  into 
two  sets,  and  further  heats  the  air  to  85° — 95°  C. 
before  it  passes  through  the  upper  set.  The 
apparatus  works  continuously,  each  tray  occupv- 
ing  in  turn  all  positions  from  the  top  to  the  bottom. 
At  intervals  of  about  20  mins.  the  lowest  tray, 
containing  the  dried  product,  is  withdrawn  and 
after  being  re-charged  with  fresh  material  it  is 
introduced  into  the  top  position.  All  the  other 
trays  then  take  up  lower  positions  without  being 
withdrawn,  except  the  lowest  one  of  the  upper 
set  which  is  transferred  to  the  top  position  in  the 
lower  set  ;  this  affords  an  opportunity  for  turning 
the  half-dried  material.  The  withdrawal  and 
transference  of  the  trays  is  effected  by  means  of 
an  automatic  hoist  situated  at  one  end  of  the 
apparatus  and  actuated  by  levers.  The  area  of  the 
trays  is  about  6  sq.  metres  and  the  drying  of 
each  tray-full  of  produce,  e.g.,  120  kilos,  o'f  sSced 
swedes,  occupies  about  3i  hours.  The  apparatus 
can  be  worked  by  one  man  and  two  women. 
Two  are  in  use  by"  the  Berlin  Corporation  for  the 
drving  of  vegetables  (cp.  this  J.,  1917,  937). 

—J.  II.  L. 

Some  theoretical  aspects  of  electrical  fume  precipi- 
tation.    Strong.     See  XI. 

Patents. 
Acids  and  other  liquids  ,-  Vessels  for  containing 


W.   Hayhurst.   Accringlon.      Eng.   Pat   109,194, 
Jan.  6,  1917      (Appl.  No.  310  of  1917.) 

In  metal  or  other  vessels  lined  with  tiles,  for 
containing  a<  ids,  etc.,  the  joints  between  the 
tiles  are  made  with  material  capable  of  being 
vidcanised  and  are   then  vulcanised  in  position. 

— W.  H.  C. 

Sea-water  evaporators  for  use  on  board  ship.  G. 
and  J.  Weir.  Ltd.,  and  J.  G.  Latta.  Glasgow. 
Eng.  Pat.  109,196,  Jan.  15,  1917.  (Appl.  No. 
705  of  1917.) 

The  concentrated  brine  is  discharged  from  the 
evaporator  by  an  ejector  actuated  by  a  liquid, 
a  valve  being  placed  between  the  brine  tank  and 
the  inlet  to  the  ejector  to  enable  the  discharge  of 
brine  to  be  controlled. — W.  H.  C. 

Filters;     Process    for    cleaning in    connection 

milk  the  purification  cf  sugar,  oils,  and  chemicals. 

P.     L.     Wooster,    Yonkers,    N.Y.        U.S.    Pat. 

1.240,290.      Sep.     15,      1917.      Date     of     appl.. 

Aug,   17,    1916. 
The  material  clogging  a  deep  filter  bed  is  with- 
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drawn  i>y  vacuum  from  t li. ■  lower  portion, and  the 
action  is  continued  t < >  withdraw  it"'  clogging 
material  gradually  from  the  upper  portion  of  the 
bed  through  the  previously  treated  lower  portion. 

-    .1.  II.  P. 

Filler.  I-'.  .1.  Sweet  laud.  Mont. lair.  X.J.  U.S.  Pat. 
1,240,385, Sep.18,1917.  Dateof  appl.,  Vlaj  0,1914. 

Mi.-;  w.i.ic  ftbre  "  or  "  metallic  wool  "  is  woven 
in^to  the  Biter  cloth  and  extends  across  only  a 
part  of  the  sheet.— J.  H.  P. 

Drying  of  hollow  articles.  E.  Williams  and  W.  II. 
Bunch,  Birmingham.  Eng.  Pat.  I0'.).71.">,  !'<>■. 
20,  1916.     (Appl.  No.  18,253  of  1916.) 

In  drying  hollow  articles  which  are  closed  at  one 
end.  the  article,  for  example  a  projectile  shell,  is 
mounted  with  its  mouth  downwards  on  a  support. 
V  current  of  heated  air  ;s  passed  inside  the  hIu-II 
by  means  of  a  pipe  which  extends  nearly  to  the 
end  of  the  sh.  11.     J.  II.  P. 

Dryer;   Rotary .  W.  \V.  Swentel.  BloomLurg, 

Pa.  U.S.  Pat.  1.240,386,  Sep.  18, 1917.  Dateof 
appl.,  <M.  12,  1916. 

The  material  to  be  dried  passes  through  a  number 
of  inclined  revolving  drums,  arranged  one  above 
another  and  enclosed  in  a  housing.  The  drums 
communicate  with  a  vertical  conduit  al  one  end 
and  with  P  stack  at  the  other.  Hot  air  is  drawn 
in  at  the  top  of  the  housing,  circulates  round  the 
drums  leavi  -  the  housing  at  the  bottom,  and  in 
then  driven  by  a  fan  into  the  vertical  conduit 
.Mid  through  the  drums  to  the  stark.      .1.  II.  I'. 

Concentrating  liquids  ;    Method  on. I  apparatus  for 

.      T.   <'.   Oliver.   Charlotte.    X.C.      l.S.    Pat. 

1,240,591, Sep.18,1917.   Dateof  appl.,Feb.7,1917. 

The  liquid  to  he  concentrated  is  sprayed  down  a 
tower  and  falls  into  a  horizontal  conduit  or  flue 
where  it  is  agitated  in  a  current  of  hoi  gases. 
The  concentrated  liquid  passes  out  of  the  flue 
into  another,  situated  at  a  lower  level,  where  it  is 
again  agitated  ana  any  solid  matter  which  may  be 
deposited  is  removed.  Means  are  provided  for 
withdrawing  waste  gases  and  vapours  from  the 
tower.  -J.  II.  I'. 

1,V  washing  screen.  W.  X.  and  C.  I.  Haden, 
Trowbridge.  Wilts.  Eng.  Pat.  109,213,  Mar.  L3, 
1917.      (Appl.    Xo.    IN'.tiO   of    UM7.) 

Thk  L-shaped  laths  of  the  screens  between  the 
ribs  of  which  the  air  passes,  have  angular  grooves 
or  ribs  with  one  side  set  at  an  angle  of  about 
90°  to  the  plane  of  the  screen.  Some  or  all  of 
tho  L-shaped  laths  may  have  their  two  |  arts 
grooved  on  opposite  sides,  i.e.,  one  on  the  outside 
and  one  on  the  inside. — W.  II.  ('. 

< ;  ntrifugal  extractors  :  Safety  mechanism  for . 

W.  Bartholomew,  Assignor  to  Troy  Laundry 
Machinery  ('<>..  Ltd..  Chicago,  III.  U.S.  Cat.. 
1,238,085,  Aug. 28,  1917.  Hat.'  of  appl..  Mar.  26, 
1912. 

The  casing  of  a  centrifugal  machine  has  a  cover 
provided  with  a  latch  for  locking  it  when  closed. 
When  the  basket  is  rotating,  the  air  current  pro- 
duced  acts   on  a   vane   attached   to  an   inclined 

oscillating  rod  on  the  casing  and  locks  the  latch, 
nq  that,  the  cover  cannot  he  opened  while  the 
drum  is  in  motion.  When  the  drum  stops,  the 
rod  overbalances  bv  gravity  and  unlocks  the 
latch.— W.  If.  C. 


Producing   and   condensing   distillate  :     Apparatus 

for .     G.  Burton.  Stapleton,  Ala.    I'  S.  Pat. 

1,238,256,     Aug.     28,     1917.       Date    of    appl.,. 
s,  pt.  2,    1915. 

Tiif  condensing  coil  of  a  still  has  a  pipe  connection 
provided  with  a  valve  by  means  of  which  the 
cooling  liquid  in  tho  condenser  may  be  admitted 

to  the  interior  of  the  coil.     W.  II.  i". 

l/ixiviator.     J.    M.   Witmer,    Lancaster,    Pa.    I    x 
Pat.   1,238,469,  Aug.  28,    1917.     Date  of  appl., 
May  5,  1916. 
A   BEREEfl  of  inclined  pans  are  mount    d  stop-wise 
and  each  is   provided   with  a  receiving   basin   in 
which  is  a  rocking,  grinding,  and  agitating  <  radle. 
means   being   provided  for  supplying  rompres* 
air   to    the   cradle   intermittently.     The    pans   are 
also     provided     with      perforal     I     r  riprocating, 
rubbing  and  scouring  plates  and  are  heated  from 
below.— W.  11.  C. 

Cooling  apparatus.  S.  E.  Seaman,  Brookljn,  N.V.. 
\  aignor  to  Seaman  Waste  Wood  Chemical  Co., 
Inc.  Xew  York.  U.S.  Pat  1.240.609,  Sep.  18, 
1917.     Hate  of  appl.,  .May  27,    1916. 

■A  pipk  connecting  a  retort  and  ling  apparatus 

contains  a  valve  which  is  held  in  position  by  p 
counter-weight.      Excessive     pressure     from     the 
retort   opens  the  valve,  and  a  seal  is  formed 
the  material  passing  through  the  pipe  line,  thus 
preventing  anj  escape  of  gases.     J.  II.  P. 

Condenser   or   cooler.     A.    E.    L.    Seancs,     \shton- 
upon-Mersey,  Assignor  to  the  British  Westing 
house    Electric    and    Manufacturing    Co.,    Ltd., 
London.     U.S.  Pat.    1,238,674,    Aug.   28,    1917. 
Date  of  appl.,  Nov.  20,  1915. 

To  prevent  corrosion  a  perforated  plate  is  arranged 
in  lront  of,  parallel  to.  and  spa.  ed  away  from 
the  tube-plate  of  a  surface  condenser,  tho  perfor- 
ations in  the  plate  being  opposite  the  ends  of  the 
lulus.  The  perforated  plate  is  made  of  a  metal 
which  is  electro-positive  to  the  metal  of  the  tubes. 
and   plate  and  tube.s  are  in  metallic  connection. 

— W.  11.  C. 

Agglomerating    finely-divided     materia! ;      Method 

of .     H.    Hodman.    Edgewood,    Pa., 

nor  to    The    Hodman    Chemical    Co.      U.S.    I'at. 
1 ,239,22 1 .  Sep.  1,  1017.  Date  of  appl.,  Sep.  5,  1910, 

THE     finely-divided     material     is     agitated     with 
suitable    nuclei     in    a     rotating     grading     dei 
the   larger   nodules   or  agglomerates   are   continu- 
ously  removed,   and  a   binding  agent  is  continu- 
ously added  to  the  .smaller  agglomerates.  -  W.  F.  P. 

Separating  solid  matters  from  fluids  or  fluids  fi 

fluids;   Apparatus  for .     F.  E.  Moss,  Wigan. 

l.s.  l'at.    1,240,081,   Sept,    11.    1917.     Da 
appl.,  Feb.   1").   191 7. 

SEE  Eng.  Pat.  109,315  of  1910;  this  .!.,  1<I17,  1088. 

tinting   apparatus.     G.    11.    and    .1.    II.    Stroband. 
Amsterdam,   Netherlands.     U.K.Pat.   1.241 
Sept.   25,    1917.     Date  of  appl.f  Apr.   5,    1916. 

Si  i    Eng.  Pat.  100,403  of  1916;  this  J.,  1916,  1145. 
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Pyrites    from     coal;      Recovery     »f .     1 

Holbrook.     Univ.    of    Illinois     Hull.,    Aug.    20, 
1917.      Eng.   and  Min.  J..  1917,   104.  513—514. 

In  experiments  on  Illinois  i  oal  containing   1 — 6% 
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-of  sulphur,  mainly  as  pyrites,  from  81  to  87  %  of 
the  pyrites  was  recovered  in  marketable  form. 
The  hand-picked  pyrites  and  washery  refuse  was 
crushed,  screened,  and  concentrated  by  ordinary 
•ore-dressing  machinery,  the  concentrate  obtained 
containing  -10 — 47%  8  and  the  coal  by-product 
about  8%  S.  partly  in  the  form  of  pyrites. 

— W.  E.  F.  P. 


J.  des 


Gas  making;    Sulslilides  for  etml  in . 

Usines  a.  Gaz.     Gas  J.,  1017,  140,  115. 

Various  substitutes  for  coal,  and  the  methods 
ot  using  them  as  applied  in  gas  works  in  France 
and  Switzerland,  are  described.  At  Geneva. 
sawdust  is  added  to  the  extent  of  10%  to  the 
normal  charge  of  coal  in  Bueb  vertical  retorts. 
As  an  alternative,  logs  of  wood,  3  ft.  in  length, 
are  used,  the  charge  then  being  2(i0  lb.  as  against 
1210  lb.  of  coal.  Wood  and  coal  are  worked 
alternately  on  two  benches,  with  the  result  that 
the  tars  produced  are  not  acid.  The  furnaces 
consume  25%  more  fuel  than  normallv  :  the  yield 
of  gas  is  8570  to  8830  cub.  ft.  per  ton  and  the 
wood  gas  is  not  separated  from  the  coal  gas. 
At  another  Swiss  works  (La  Chaux-de-Fonds. 
Neucha  el)  sawdust  is  carbonised  in  horizontal 
retorts,  375  lb.  of  sawdust  being  mixed  with  66  lb. 
of  coal,  against  a  previous  ?oai  charge  of  990  lb.- 
The  carbonising  period  in  retorts  of  14ft.  Sin.  is 
six  hours.  The  calorific  power  of  the  gas  is  4200 
c  alories  and  the  high  proportion  of  water  in  the 
tar-  (30%)  has  given  trouble.  At  Neuchatel, 
wood  is  used  to  the  extent  of  28%  of  the  coal. 
Horizontal  retorts  9  ft.  b  in.  in  length  are  used, 
charges  of  150  to  210  lb.  being  carbonised  in  4  lies., 
giving  10,600  cub.  ft.  of  gas  per  ton  of  a  calorific 
power  averaging  4300  calories.  The  use  of  wood 
leads  to  the  removal  of  carbon  deposit  and  to 
a  porous  condition  of  the  refractory,  hence  coal 
*nd  wood  are  used  alternately.  Acid  products 
from  wood  have  caused  some  corrosion,  and  lime 
is  required  in  purification.  In  France  (Arcachon. 
Uironde)  heath  roots  have  been  used,  giving  a 
yield  of  23-78%  of  gas  and  22-84%  of  charcoal. 
With  a  charge  of  130  to  165  lb.  the  carbonising 
period  is  2!  hours.  The  charcoal  is  superior  to 
pine  charcoal  and  the  quality  of  the  gas  is  satis- 
factory. At  Koyan  (Charento  Inf^rieure)  a  cargo 
■  ■'spoilt  flour  has  been  used,  giving  11,300  cub.  ft. 
of  gas  and  1600  lb.  of  coke  from  1  ton  7  cwt.-of 
flour.  The  coke  was  of  good  quality  with  scarcely 
any  ash. — J.  E.  C. 

dasoline   from   natural   gas   in   the    United   States. 

According  to  statistics  issuod  by  the  United 
.States  Geologi  al  Survey,  the  year  1910  was  one 
of  marked  expansion  in  the  natural-gas  gasoline 
industry  in  the  United  States.  The  quantity  of 
raw  gasoline  extracted  from  natural  gas  and  sold 
in  1910  was  104,212,809  gals.,  valued  at  14,408.201 
dols.,  as  compared  with  65,304,665  gals,  in  1915, 
valued  at  5.150,823  dols.  The  volume  of  natural 
gas  from  which  the  1916  output  of  gasoline  was 
recovered  is  estimated  at  more  than  208,800,000,000 
cubic  feet.  The  number  of  plants  for  extracting 
■-asoline  from  natural  gas  in  the  United  States 
increased  from  414  at  the  beginning  of  1916  to 
594  at  the'end  of  the  year,  and  the  combined  daily 
capacity  o'  all  plants  increased  from  232,330  galls." 
to  484,448  galls,  in  the  year. 

Note  :  U.S.  gallon  =0-833  Imperial  gallon.) 

Lubricating   oils  ;    Method   of   testing    [viscosity   oj] 

.     R.    Dubrisay.     Ann.    Fal'sif.,    1917,    10, 

301—304. 

The  viscosity  of  lubricating  oils  at  different 
temperatures  may  be  determined  by  means  of  a 
glass  tube  on  which  are  blown  two  bulbs.  Marks 
are  made  just  above  and  below  the  upper  bulb 


and  also  above  the  lower  bulb.  The  oil  is  drawn 
up  into  the  tube,  the  top  of  the  tube  is  closed  bv 
a  piece  of  rubber  tubing  and  a  pinch-cock,  anil 
the  apparatus  is  placed  vertically  in  a  water-bath 
of  the  desired  temperature.  When  the  oil  has 
reached  this  temperature,  the  tube  is  raised  until 
the  water-level  is  at  the  mark  above  the  lower 
bulb,  the  level  of  the  oil  is  adjusted  to  the  upper 
mark,  and  the  pinch-cock  is  opened,  the  time 
required  for  the  level  of  the  oil  to  sink  from  the 
upper  mark  to  the  one  below  the  top  bulb  being 
noted.  If  a  sufficiently  large  water  bath  is 
employed,  the  difference  in  level  due  to  the  flow 
of  oil  from  the  tube  is  negligible.  The  change  in 
fluidity  of  an  oil  with  change  of  temperature  is 
practically  the  same  when  measured  by  this  method 
as  it  is  when  determined  by  the  ordinary  visco- 
meters.—W.  F.  S. 

Bitumens  ;    Relations    in    composition    of  different 

forms  of  natural .     C.  F.  Mabery.     J.  Amer. 

Ohem.  Soc.,  1917,  39,  2015—2027. 

Samples  of  bituminous  (Deerfield)  coal,  gilsonite, 

and     grahamite     had     the     following     proximate 

composition : — 


Gilsonite. 

Grahamite. 

Coal. 

Ash    

Oi 

60°0 
41 -n 

0-02 
1-05 

O' 

14-52 

5-5 1 
2-?7 

% 
38-43 

:,--2< 

2-31 

9-6!) 

0-05 

The  bituminous  coal,  when  distilled  in  vacuo  in 
an  electrically  heated  iron  still,  yielded  5-6%  of 
distillate,  consisting  largely  of  a  number  of  hydro- 
carbons of  the  series  CnH2n—  ,  which  closely 
resembled  those  forming  the  larger  part  of  the 
adjacent  Mahone  petroleum.  No  hydrocarbons 
of  the  series  CnH2n — 2  were  found  in  the  coal 
distillates,  but  were  present  in  the  petroleum, 
whilst  hydrocarbons  of  the  series  CnH2n>  which 
are  generally  present  in  petroleum,  although  not 
in  Mahone  petroleum,  were  constituents  of  the 
coal  distillates.  The  sample  cf  gilsonite.  (from 
Utah)  yielded  from  50  to  56%  of  distillate  con- 
taining hydrocarbons  of  the  series  C»H2n  and 
0„H2jt — 2.  which  resembled  the  same  hydro- 
carbons in  petroleum,  and  also  a  series  of  un- 
saturated hydrocarbons,  which  readily  absorbed 
oxygen  and  became  of  a  dark  colour.  The  deep 
colour  of  crude  petroleums  is  probably  due  to 
absorption  of  oxygen  by  similar  unsaturated 
hydrocarbons,  such  as  nonylene  found  by  Mabery 
and  Quayle  in  Canadian  petroleum.  Most  varieties 
of  petroleum  contain  small  proportions  of  these 
hydrocarbons,  which  have  a  peculiar  odour,  and 
can  be  readily  extracted  with  sulphuric  acid.  The 
sample  of  grahamite  resembled  the  bituminous 
coal  in  appearance.  When  distilled  unde  r 
reduced  pressure  of  20  mm.  it  yielded  13-5%  of 
distillate  with  sp.  gr.  0S5  at  20°  C.,  which  had  an 
odour  resembling  that  of  petroleum  distillates. 
It  contained  a  series  of  hydrocarbons  closely 
resembling  those  obtained  from  gilsonite. 
suggesting  a  common  origin.  The  large  propor- 
tion of  nitrogen  compounds  present  in  gilsonite, 
however,  indicates  that  it  stands  in  closer  relation- 
ship to  petroleum  than  does  grahamite,  which 
only  contains  a  trace  of  nitrogen  bases. — 0.  A.  M. 

Toughness    oj   bituminous   aggregates.     Iteeve   and 
Lewis.     See  IX. 

Patents. 
Pulverised  fuel  ;  Employment  oj in  the  furnaces 

of  steam  generators.     J.  G.  Kobinson.  Manchester. 

Eng.  Pat.   109,063,  May  20,   1916.     (Appl.  No. 

7516  of  1916.) 
Powdered  fuel  is  conducted  by  worm  conveyors 
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to  nozzles  and  is  blown  thence  into  the  furnace 
firebox  by  means  of  an  air  blast,  the  proportions 
of  air  ana  fuel  being  simultaneously  controlled  in 
synchronism  with  eacb  other.  Secondary  air. 
induced  by  the  chimney  draught,  is  introduced 
into  the  Furnace,  and  the  products  of  combustion 
puss  through  small  holes  in  the  furnace  crown  to 
the  water-jacketed  portion  of  the  boiler  Additional 
air  may  be  admitted  if  necessary  above  the  furnace 
crown,  the  products  finally  passing  through  the 
tubes  <>f  tin'  boiler.  Ignition  openings  are  pro- 
vided adjacent  d>  the  burner  nozzles  for  starting 
up  from  the  cold,  being  closed  during  norma! 
operation.  Normally  the  air  blower  and  lue] 
conveyor  are  dri\  en  by  steam  from  t  he  boiler  itself, 
but  a  secondary  prime  mover  is  provided  for 
starting  up  or  for  abnormal  conditions.     J.  E.  0. 

Combustibles  for  domestic  mid  industrial  use.  H. 
Pachini,  Milan.  Italy.  Eng.  Pat.  101,703,  Sept. 
14,  inn-..  (Appl.  x<>.  13,072  of  1910.)  Under 
Int.  Conv.,  Oct.  2,  1915. 

Bones  freed  from  grease,  gelatin,  and  moisture, 
and  then  saturated  with  liquid  or  liquefiable  fuels, 
such  as  the  residue  of  mineral  oil,  are  burnt  in  a 
special  receptacle,  the  liquid  being  added  gradually 

and    eontinunusly.      .!.  10.  ('. 

Coke  ovene  and  other  gas-heated  furnaces  :  Method 
of  introducing  combustion  gases  into  the  heating 

flwsof .     D.  and  E.  A.  Bagley,  Westminster. 

Eng.    Pat.    109,752,     Apr.    26,    1917.       (  \ppl. 

Xo.  5920  of  1!>17.) 

Gas  is  introduced  into  the  heating  flues  of  a  roke 

•  •veil   hv   means  of  gas  conduits  impermeable  to 

—    and    composed    of    fused    silica    or    vitreous 

porcelain,    thus    preventing    the    union   of    ga.-   and 

prior  to  their  introduction  to  the  heating  Hue. 
Cold  air  may  he  eir<  ulated  round  these  conduits  to 
maintain  a  temperature  below  1200  C  The 
conduits  are  protected  from  disecf  radiation  of  heat 
from  the  heating  flues  '•>  perforated  caps,  whilst 

packing  devii  es ie<  ting  i  he  ■  onduits  to  t  be  gas 

main  allow  movement  through  expansion.     .1.  B.C. 

(•'as  generators  or  producers.     Kilner   Bros.,    Ltd., 

and    P.    \V.    Knowles,    Dewsbury.     Eng.    I 'at. 


matter,  these  subsidiary  overflow  connections  are 
brought  into  play  by  opening  the  necessary  valves 
and  closing  valves  on  the  normal  tar  outlet. — J.  B.C. 


Retort    [; 

Ohio. 


Gas 

rj.s. 


Pat. 


].     P.     Plant  inga. 
l,2:«t.:.17,     Sept. 


Date  of  appl.,  Nov.  15,  1916 


<  leveland, 
11,     1917. 


109,710, 
1916.) 


Dec.  II,   1916.     (Appl    No.   17.772  of 


In  »  gas  producer,  steam  passes  through  dues  or 
ducts  round  the  periphery  of  the  furnace  doors  and 
thence  into  a  perforated  steam-hox  passing  a  TOSS 
the  furnace.  The  tloor  of  the  furnace  slopes  from 
front  to  Lack,  and  by  means  of  two  openings  in  the 
steam-bos  anj  surplus  condensation  wafer  js 
conducted  to  the  bottom  of  the  steam-box,  thus 
keeping  the  latter  cool. — J.  K.  C. 

roducer8.  E.  \.  \V.  Jefferies,  \-  ignor  to 
Morgan  Construction  Co.,  Worcester,  Mass. 
fJ.S.  Pat.  1,240,220,  Sept.  18,  1917.  Date  of 
appl.,  Jan.  l'.  1913. 

The  i  ii  bion  of  a   gas  produce!'  is  rotated, 

whilst  a   fuel   magazine  ■■  centric   to  this  si    (don 
qs   rtal  ionari  .     Tin-  lower  and  forwai  d  end 
i  si  t  ,i s >.-i  to  level   f  be 
charge,  the  rear  end  being  at  a  higher  level,  all 
-  teed  i  'i   materia]  into  the  pro 
icight  of  the  scraping  edge  is  adjustable. 

.1.  E.  C. 

i   the  man  of  gas. 

Drakes,  Ltd.,  and  J.  Vv*.  Drake,  Halifax.     Eng. 
Pat.    109,196,    Jan.    8,    1917.     (  \ppl.    \  i 
■  ■i    1917.) 

Overflow  com  and   valves  are  fitted  to 

•  •   hydraulic  main.     In  the  event  of  the  ordinary 

tar    pipes    becoming    choked    with    tar    or    heaVv 


An  inclined  retort  for  coal  distillation  is  provided 
with  a  stop  plate,  7,  pivoted  at  5,  so  as  to  swing 


outwards  away  from  the  mouthpiece  of  the  retort. 
The  plate  is  locked  in  its  normal  position  by  a 
pivoted   lever,   it.   engaging  in  a  depression,   10. 

— W.  F.  P. 

Gas  producers.  C.  B.  Tully  and  O.  E.  Yeo,  Wesi- 
minster.  Eng.  Pat.  109,323,  Sep.  20,  1916. 
(Appl.  No.  13,687  of  1910.) 

A  gas  producer  comprises  a  lower  generating 
chamber,  1.  and  an  upper  fuel  supply  chamber,  ■'. 

of    smaller    sectional    area    and    having    relatively 
thin    walls.     Chambers.     17.     between    the    out-  i 


wall    and    the    supply    chaml  or,  are    fillcilfwit 
refractory     mad  rial     and    ma\      be    used 

ktion   "i    steam   ol    for   i  he   cracking   ■ 
during  the  "  blow,"  air  is  admitted  at  ::  an 
M.     Completely    burnt    products    pass    up 
through    the    passagi    .    33,    32.    and    31.    and    t!i 
chamber,  J7.  leaving  the  by  way  of  the 
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valve,  15a,  whilst  producer  gas  from  the  chamber. 
1,  is  burnt  by  the  air  from  11,  and  the  products  of 
combustion  heat  the  refractory  material  m  2(>. 
passing  out-  through  valve.  28.  During  the  "  run," 
water  is  admitted  at  16.  and  oil  at  29,  the  steam 
entering  the  bottom  of  the  producer  ;  the  fixed 
oil  vapours  mingle  with  the  water-gas,  and  the 
carburetted  water-gas  passes  through  the  section, 
5,  and  is  delivered  through  the  valve.  8. — J.  E.  C. 


Tar,    tar    vapours,    and   the    like;     Apparatus  for 

extracting  from  illuminating  or  other  gases, 

J.  W.  Scott.  G.  F.  H.  Beard,  and  R.  and  J. 
Dempster,  Ltd.,  Manchester.  Eng.  Pat.  10!'.  152, 
Nov.  9,  1916.     (Appl.  No.  16,058  of  19 Hi.) 

Apparatus  for  extracting  tar,  tar  vapours,  aryj 
the  like  from  gases,  comprises  two  concentric 
vertical  cylinders,  the  inner  vessel  being  provided 
in  its  lower  part  with  horizontal  scrubbing  devices 
in  the  form  of  baffles,  and  a  spray.  The  flow  of  gas 
is  retarded  in  the  annular  space  between  the 
cylinders  by  means  of  baffles,  which  may  be  set 
vertically  or  in  the  form  of  a  spiral  ;  when  vertical 
baffles  are  used,  they  are  arranged  so  that  the  gas 
follows  a  tortuous  path  through  the  annular  space. 
A  series  of  vertical  perforated  screens  is  inserted 
at  the  top  of  the  inner  vessel,  and  the  temperature 
may  be  regulated  by  means  of  an  enclosed  coil, 
fixed  in  the  lower  part  of  the  inner  vessel.  The 
gas  is  introduced  at  the  bottom  of  the  inner  cylinder, 
rises  to  the  top,  where  the  tar  particles  are  caught 
on  the  vertical  screens,  and  passes  through 
apertures  in  the  wall  of  the  cylinder  to  the  annular 
space,  filially  leaving  the  apparatus  through  an 
outlet  at  the  bottom  of  the  outer  cylinder. — J.  E.  C. 


Liquefied  gas  ;    Apparatus  for  producing .     L. 

Wolf.  Chicago,  III.     U.S.  Pat.    1,240,397,  Sept. 
18,  1917.     Date  of  appl.,  Dec.  3,  1913. 

Gases  containing  hydrocarbon  constituents  are 
passed  through  a  cooling  chamber,  where  easily 
liquefiable  constituents  are  deposited,  and  are  then 
subjected  to  high  compression  and  severe  refrigera- 
tion to  liquefy  further  constituents.  A  portion 
of  the  liquefied  gas  is  conducted  to  the  first  cooling 
chamber  where  by  expansion  it  serves  to  cool  the 
main  stream  of  gases. — J.  E.  C 

das  purifier.  C.  E.  Reese,  Canev.  Kans.  U.S. 
Pat.  1,210.368,  Sept.  18,  1917.  Date  of  appl.. 
Jan.  10,  1916. 

A  gas  purifier  comprises  a  rasing,  and  a  pair  of 
intercoiled  spiral  walls  in  the  casing  forming  a 
passage  way  between  them.  On  the  outer  walls 
of  the  passage  wayr  is  a  series  of  spaced  vertical 
baffles  consisting  of  flanges  curved  in  horizontal 
section  to  form  pockets  and  provided  with  per- 
forations which  are  not  in  alinement  in  adjacent 
baffles.— J.  E.  C. 


Mineral  oils  ;  Method  of  converting  highly  viscous 
,  or  highly  viscous  residues  from  the  distilla- 
tion of  mineral  oils,  into  hydrocarbons  of 
less  viscosity.  I.  Rosenberg,  Berlin.  Eng.  Pat. 
109,572,  Feb.  8,  1917.     (Appl.  No.  1912  of  1917.) 

Highly  viscous  mineral  oils  aro  heated  to  about 
100°  C.  under  a  pressure  of  4—6  atmos.  (carefully 
avoiding  higher  pressure)  for  \ — 2  hours.  Inter- 
molecular  re -arrangement  of  the  oil  is  thus  brought 
about,  but,  under  the  prescribed  conditions, 
decomposition  is  avoided.  The  product  has 
approximately  the  same  boiling  point  and  specific 
gravity  as  the  untreated  oil,  but  has  a  much  lower 
viscosity  ;  it  can  therefore  serve  as  fuel,  or  can 
be  treated  for  the  preparation  of  lubricating  oil. 


For  example.  Calif  ornian  crude  oil  having  a  viscosity 
of  116  at  20°  and  12  at  50°  C.  (Engler)  is  heated 
at  100°— 415°  C.  under  a  pressure  of  41 — 5.',  atmos. 
for  |  hr.  The  product  has  a  viscosity  of  22  at  20  ' 
and  4  at  50°  C,  and  flash  point  115  ('.  A  current 
of  steam  is  then  passed  through  the  oil,  heated  to 
150°  ('..until  a  test  specimen  has  a  flash  point  of 
160°  ('.— L.  A.  C. 


Hydrocarbon  product.  Liquid  fuel.  W.  A.  Hall. 
New  York.  U.S.  Pats.  1,239,099  and  1,239,100, 
Sept.  4,  1917.  Dates  of  appl.,  May  7  and 
May  6,  1915.       „ 

A  liquid  fuel  for  internal  combustion  engines 
produced  from  mineral  oil,  has  a  composition 
approximately  of  carbon  85-9%,  hydrogen  12-70%, 
and  contains  ethylenic  and  aromatic  hydro- 
carbons. The  sp.  gr.  "is  not  less  than  0-76,  and 
the  boiling  point  ranges  from  33°  C.  to  140°  0. 
Not  less  than  23%  of  the  fuel  is  volatile  below 
1C0°  C.  A  larger  fraction  boils  below  80°  C.  than 
that  of  a  paraffin  distillate  with  a  similar  sp.  gr., 
and  the  fuel  is  slow  burning,  ignites  quickly,  but 
is  not  liable  to  pre-ignition.  Before  refining  the 
fuel  is  yellow,  possesses  an  odour,  and  leaves  a 
dark  non-drying  substance  on  evaporation,  but 
the  colour  and  odour  may  be  removed  by  distilling 
with,  or  filtering  through,  fullers'  earth,  yvhicb 
removes  the  colloidal  resinous  matter. — W.  F.  F. 


Gasolene;     Manufacture  of .      A.    D.   Smith. 

Vinita,  Okla.,  Assignor  to  J.  T.  Milliken,  St. 
Louis,  Mo.  U.S.  Pat.  1,239,423,  Sept.  4,  1917. 
Date  of  appl.,  Apr.  28,  1915. 

Gas  oil  or  fuel  oil  of  the  paraffin  series  having 

a  boiling  point  above  500°  F.  (260°  C.)  is  cracked 

and  distilled  while  circulating  rapidly  in  a  closed 

system  of  tubes   and   receptacles.     The  pressure 

is  maintained  at  125 — 150  lb.  per  sq.  in.  and  the 

j   temperature     at     600° — 700°  F.     (315° — 370°  C.). 

i   The  system  is  heated  throughout,  and  deposition  of 

J    carbon   on   the   inclined   heating   surfaces   is   pre- 

I   vented   by   circulating   the  liquid   by  mechanical 

means  over  the  surfaces  toyvards  their  lower  ends. 

\   The  lighter  hydrocarbons  are  removed  and  con- 

t    densed,  and  the  liquid  in  the  loyvest  part  of  the 

system  is  periodically  removed,  filtered  to  remove 

carbon,  and  returned  to  the  system  together  with 

fresh  oil.— W.  F.  F. 

Paraffin  "powder  and  process  of  making  it.  A.  E. 
Nienstadt,  Bensonhurst,  N.Y.  U.S.  Pat. 
1.239,618,Sep.ll,1917.  Dateof appl.,Feb.3,1916. 

Melted  paraffin  is  mixed  yvith  from  3  to  5%  of 
an  alkali  stearate,.  such  as  the  ammonium  salt . 
in  aqueous  solution,  the  mixture  stirred  till  cool, 
and  the  water  removed,  leaving  the  mixture  of 
paraffin  and  stearate  as  a  fine  poyvder. — B.  V.  .S. 


Parafflnum  liquidum ;  Process  of  mak  ing 
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Dunham,  Bainbridgo,  N.Y..  Assignor  to  Hall 
Motor  Fuel.  Ltd..  London.  U.S.  Pat.  L,240,792, 
Sept,  18,  1917.     Date  of  appl.,  Mar.  16,  1916. 

Cylinder   oil   is   treated   yvith  a   relatively   I 

amount  of  sulphuric  acid  and  the  sludge  removed. 
j   The   residual    oil   is    treated    with    a    mixture    of 

ammonia  and  alcohol  and  allowed  to  settle.  The 
j   oil  is  then  separated,  dried,  and  filtered  through 

a  column  of  fullers'  earth. — L.  A.  C. 

j    Coal;     Process   of   obtaining   coke   and  by-products 

from .    JI.  1*.  Bostaph,  and  Bostaph   I 

neering  Co.,  Detroit,  Mich.,  I'.S.A.  Eng.  Pat. 
109,523,  Oct.  30,  L916.  |  Vppl.  No.  15,478  of  1916.) 

See  V. S.Pat.  1,204,647 of  L916;thisJ.,  1010,  ! 
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IIb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Patents. 

//'.(/;    Process  i     prod i  — .    ('.  Ellis,  Mont- 

cloir,  N.J.,  Assignoi  to  Radiant  Beating,  Ltd., 
Leeds.       I'.s.    1'.  Sept.   11,    1917. 

Dateofappl.,  Dec.  6, 1911.  Renewed  Feb.  9,1917. 

In  a  surfaci :;  ustion  furnace  in  which  a  com- 

bustible  gaseous  mixture  is  inje  ted  and  burnt 
within  a    bed  ol  porous  refractory  material,  the 

ustdble  gas  and  air  are  preh  a  ted  an'!  inj  cted 
separately  so  that  combustion  takes  place  at  the 
meeting  point  of  the  two  currents.  The  position 
of  the  meeting  poii  I  of  the  gas  and  »ir  is  a  'justed 

ling  t<>  their  is  itial  t  mpTatur°8  and  the 
i  ii  imii  ali  istics-of  the  gas. — W.  F.  F. 

Arc-la  ■  W.  H.  Mott .  Lakewood, 

Ohio,  Assignor  to  National  Carbon  Co.,  Inc. 
lr.S.  Pat.  1,239,810,  Sept.  11,  L917.  Kate-  of 
appl.,  Jan.  1.  1916. 

An  arc-lamp  electrode  contains  fluorides  of  rare 
in     and  precipitatod  barium  sulphate  and  zinc 
sulphide  (lit  hopone).     li.  X. 


HI.— TAR  AND  TAR  PRODUCTS. 

I  'atknts. 

Sulphonic  acid*  ■■r  Hirir  salts:  Methods  of  pro- 
ducitiq — ' — .  L.  M.  Dennis,  Ithaca.  N.Y.,  I'.S. A. 
Bng.  Pat.  100.700,  Dec.  7.  1910.  (Appl.  Xo. 
17,005  of    1910.) 

SEE  I'.S.  Pals.  1,211,923,  1,228,414,  and  1,229,503 
ol  1917  ;    this  J.,  1017,  208.  866. 

. !  ,,iino-[hydr]ixy-compounds  :         Manufacture       of 

aromatic  .     A.   Piguet,   E.   Steinbuch,  and 

H.  Stocker,  Basel.  Assignor  to  Sor.  Chem.  Ind.  in 
Basle,  Switzerland.  U.S.  Pat.  1 ,239.822, Sept.  11, 
1917.     Pate  of  appl.,  Oct.  27,  1916. 

Site  Eng.  Pat.  1S.081  of  1915  ;    this  J.,  1917,  129. 


IV— COLOURING  MATTERS  AND  DYES. 

(     'our  of  dyes  ;     Effect  of  additional  auxochromes 

on  the  .     Part   II.     Triphenylmethane  and 

azodues.  P.  ('.  Ghosh  and  E.  K.  Watson,  (hem. 
Soc.  Trans..  1917.  Ill,  815—829.  (See  this  J., 
1915,  1243  :    191(5,  085.) 

The  invest  igat  ton  has  been  extended  to  the  spectro- 
scopic examination  of  some  azo-  and  triphenyl- 
methane dyes,  and  some  phenylfluorone  dyes  have 
teen  prepared.  The  positions  of  the  edges  of  the 
absorption  bands  in  solutions  of  different  concen- 
tration were  observed  with  an  ordinary  spectro- 
scope ;  it  is  considered  preferable  to  us,-  a  spectro- 
photometer. The  mechanism  by  which  additional 
auxochromea  affect  the  absorption  spectra  is  not 
as  yet  understood,  varying  elTei  Is  being  produced 
which    have    not    been    explained.      In   some   eases 

the  multiplication  of  auxochromes  produces  the 
comparatively  small  effect   of  strengthening  and 

broadening  the  absorption  hands  without  much 
effect  on  their  positions,  e.g.,  in  the  azobenzene 
series,  whereas  in  other  eases  the  hands  are  shifted 
to  a  considerable  extent  hut  remain  of  about  the 
.same  breadth.  In  other  cases  the  breadth  may  lie 
considerably  increased  or  diminished,  or  additional 
l-ands  may  appear.  Even  in  the  same  series  very 
diverse  effects  may  be  produced. — F.  W.  A. 


Patents. 

D  dyestuffs    and    process    of    making    same. 

1!.    s,  hide.    Frankfort.    Germany.        U.S.    Pat. 
1,241, 153,Scpt.25,1917.Date  of  appl.,Mar.20,1916. 

See  Eng.  Pat.  28,925  of  1913  ;  this  ,1.,  L915,  899. 
Green  shades  may  also  be  obtained  by  treating 
the  disazo  dyestuffa  on  the  fibre  with  diazotised 
p-nitroaniline. 

Tndoxyl  mid  derivatives;    Method  of  making 

1,.  K.  11.  Cone.   Assignor  to  The  Dow  Chemical 
Co..  Midland.  Mich."    Reissue  14,364,  Sept.  25. 

1017.  ol  U.S.  Pat.  1.21  1.113,  Jan.  9.  1017.   Kate 
of  appl..  June  18,  1917. 

See  this  J.,  1917,  211. 


V.— FIBRES  ; 


TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Patents. 


Flax;    Art  of  retting .      B.  S.   Summers,   Port 

Huron,    Mich.      t'.S.    Pat.    1 ,2:;s.:f:,0.    Aug.   28. 
1017.      Date  of  appl..  Aug.  2.".,    1913. 

Raw  flax  is  heated  in  a  dilute  solution  of  a  woak 
alkali,  thereby  producing  a  dilute  solution  of 
organic  acids  in  which  another  batch  of  (lax  is 
retted  by  digestion  in  a  closed  vessel  under 
pressure. — J.  F.  B. 

Cotton,    wool,    raQ.-*.    etc.;     ])n/er    for   drying . 

A.  Solod.  Worcester,  Mass.    U.S.  Pat.  1,238,589, 
\i.   .  28,   1017.    Date  of  appl..  Feb.  28,   1017. 

Tin:  machino  comprises  a  rotary  cylinder  mounted 
on  rolls  in  an  inclined  position,  carriers  at  either 
end  to  feed  and  discharge  the  material  into  and 
out  of  the  cylinder,  and  a  perforate,!  pipe  in  one 
siil,-  of  the  cylinder,  through  which  heated  air  is 
forced  from  a  hot  air  chamber. — J.  F.  11. 


Wool  :     Method    of    purifying    raw .       G,    II  • 

Benjamin,    New   York'.'      t'.s.    Pat.    1,238,878, 
Sept.   1,  1917.    Date  of  appl.,  May   1.   1010 

Tm:  wool  grease  is  removed  by  the  successive 
solvent  action  of  a  heated  oil,  and  of  a  mixture 
containing  approximately  90%  of  benzol  and 
10%  of  carbon  tetrachloride.  The  remaining 
impurities  are  removed  by  the  action  of  t  rans 
mitted  air  currents  between  00°  and  130°  F. 
CVA '  and  54°  C.)  and  with  a  moisture  content 
between  2.">  and  75",,. — B.  X. 

Artificial  silk  :  Apparatus  used  in  the  manufacture 
of- — — .  J.  C'lavton.  Coventry,  Assignoi  to 
Courtaulds,  Ltd.,  London.  U.S.  Pat.  1,240,676, 
Sept.    18,   1917.     Date  of  appl..  Apr.    IS.    191(5. 

THE  apparatus  is  provided  with  a  spinning  !x>x 
and  means  for  moving  it  up  and  down  while 
spinning. — F.  Sp. 

Paper  sizing  apparatus.     W.   H.  Sanburn.   Spring- 
field, Mass.,  Assignor  to  Strathmore  Papei 
Mittineague,  Mass.   r.s.  Pat.  1,240,154, Sept.  11. 

1017.     Hate  of  appl.,  Sept.  24,  1015. 

In  connection  with  a  sizing  trough  and  squeeze' 
roll*  a  pair  of  immersion  rolls  spaced  ajwirt  is 
provided,  each  roll  being  mounted  independent]] 
of  the  other  in  such  a  way  that  they  can  be  swung 
down  into  and  up  out  of  the  trough  and  leani 
to  or  further  apart  from  each  other,  whereb] 
the  iviper  passing  beneath  the  rolls  can  be  im- 
mersed for  varying  lengths  and  rt  varying  depth*  : 
tho  squeeze  rolls  are  situated  between  the  two 
immersion  rolls. — J.  F.  B. 
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Pulp-beating  engines.     J.  Nuttall,  Bury.   Eng.  Pat. 
'.09,558,  Jan.  9.  1917.     (Appl.  No.  434  of  1917.) 


Paper;     Manufacture     [sizing]     of - 


.  H.  M. 
Wheelwright,  Wheelwright,  Mass.,  and  J.  Tra- 
ouair,  Ayer,  Mass.,  U.S.A.  Eng.  Pat.  109,458, 
July  13,  1916.     (Appl.  No.  9889  of  1910.) 

■See  U.S.  Pat.  1,195,888  of  1916  :  this  J.,  1910,  1009. 


VI.— BLEACHING  ;    DYEING;    PRINTING; 
FINISHING. 


Emulsions  ;   Solvent  properties  of .     Theory  of 

dyeing   in  a  "  broken  "   soap  bath.       P.  Sisley. 
Bull.  Soc.  Chim.,  1917,  21,  155—157. 

The  concentration  of  colloids  in  a  foam  is  shown 
to  have  a  parallel  in  the  concentration  of  colloids 
in  the  emulsified  portion  of  an  immiscible  solvent. 
.Suitable  colloids  are  pure  azo  dyestuffs  derived 
irom  the  Safranines,  e.g.,  the  dyestuff  obtained  by 
the  action  of  sodium  naphtholato  on  the  azo 
derivative  of  commercial  Phenosafranine.  On 
;.L'itating  a  solution  of  0  02  grm.  of  this  dyestuff 
in  a  litre  of  water  containing  2  c.c.  of  glacial  acetic 
acid  with  chloroform,  the  dyestuff  accumulates  in 
i  he  emulsified  chloroform,  leaving  the  aqueous 
solution  practically  decolorised  ;  on  allowing  to 
stand  until  tho  emulsion  is  destroyed,  the  dyestuff 
concentrates  in  the  aqueous  layer  just  above  the 
<  hlorof orm  and  then  gradually  diffuses  into  the 

■  idulated  water.  This  property  of  an  emulsified 
liquid  to  dissolve  much  more  than  tho  normal 
liquid  is  used  to  explain  a  number  of  dyeing  pro- 
r  esses  involving  the  use  of  emulsions  in  fixing  very 
-lightly  soluble  dyestuffs  ;  e.g.,  the  tri-  and  tetra- 
iJtrodiphenylamines  do  not  dye  silk  from  aqueous 
suspension  but  dye  from  a  "  broken  "  soap  bath. 
The  use  of  oil  emulsions  in  dyeing  cotton  and 
the  dyeing  of  leather  are  further  applications  of 
this  phenomenon,    which  may  also   be  of    value 

i  explaining  certain  facts  in  physiology  and 
therapy. — F.  W.  A. 

Patent. 

Weighting  of  silk.  N.  A.  Laury,  Camden,  N.J., 
Assignor  to  General  Chemical  Co.,  New  York. 
U.S.  Pat.  1,238,307,  Aug.  28,  1917.  Datf.  of 
appl.,  Aug.  24.  1914. 

Mijv  is  weighted  with  an  antimony  compound  by 
treating  with  an  antimony  alkali  metal  double 
chloride,  a  fixing  agent,  and  a  clarifying  agent. 

— F.  W.  A. 


sulphuric  acid.  The  mixture  of  calcium  sulphate 
and  lactic  acid  is  dried  and  heated  to  130°  C. 
with  the  formation  of  lactide  and  lactic  anhydride. 
After  removal  of  soluble  impurities  pure  lactic  acid 
is  obtained  by  hydrolysis  in  steam. — B.  V.  8. 

Magnesia:    Process    of   ma-king .     L.    Jesser, 

Vienna.     U.S.   Pat.    1.238.147.   Aug.   28.    1917. 
Date  of  appl.,  Nov.  7,  1910. 

j  Magnesium  carbonate  is  subjected  in  a  revolving 
!  furnace  to  the  action  of  burning  gases  at  a  tem- 
j  perature  not  higher  than  necessary  for  the  effective 
|  removal  of  the  carbon  dioxide.  Additional  agita- 
\  tion  is  provided  for.  The  temperature  is  regulated 
!  by  the  addition  of  air  and  steam  to  the  burning 
[  gases,  which  are  supplied  to  the  furnace  from  a 
I    chamber  in  front  of  it. — H.  J.  H. 


-  from     kelp. 


Alkalis ;     Process     of    producing  - 

H.  L.  Trumbull,  Seattle.  Wash.  "U.S.  Pa't. 
1.238,600,  Aug.  28.  1917.  Date  of  appl.,  Mar.  22, 
1917. 

Kelp  is  subjected  to  electrolytic  or  electro-osmotic 
action  in  a  divided  cell  with  a  mercury  cathode. 
The  alkali  amalgam  produced  is  treated  with  water 
and  the  resulting  alkali  solution  evaporated  to 
yield  an  alkaline  product  containing  caustic 
potash. — H.  J.  H. 

Metal-hydroxide  solutions  ;  Process  of  making . 

C.  P.  Hoover,  Columbus.  Ohio.  U.S.  Pat. 
l,238,916,Sep.4,1917.  Date  of  appl.,Apr.24,1917. 

Sodium  hydroxide  solution  is  produced  by  passing 
a  solution  of  another  hydroxide,  e.g.,  that  of 
calcium,  through  a  sodium-zeolite  filter  until  the 
latter  becomes  practically  inactive  through  loss  of 
sodium.  The  exhausted  zeolite  is  regenerated  by 
washing  it  with  a  solution  of  sodium  chloride,  and 
the  filter  is  then  used  again  for  the  production  of 
sodium  hydroxide. — B.  N. 


and  catalytic 


I    Ammonia  ;  Process  of  oxidising  ■ 

bodies  therefor.  C.  L.  Parsons,  Washington, 
D.C.  U.S.  Pat.  1,239.125,  Sept.  4,  1917.  Date 
of  appl.,  Apr.  20,  1917.  (Dedicated  to  the 
public.) 

!  Nitrogen  oxides  are  produced  by  passing  a  mix- 
!  ture  of  ammonia  and  a  gas  containing  oxygen 
;  over  a  heated  composite  material,  comprising  a 
i  catalyst,  such  as  lead  chromate,  and  a  carrier 
which  is  not  substantially  affected  by  the  lead 
:    cliromatc  at  1000°  «'..  e.g.,  bone  ash. — B.  N. 


VU.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC    ELEMENTS. 

/.'<  cove.ry  of  pyrites  from  coal.     Holbrook.     See  IIa. 

i  investigation  of  the  wet  thiogen  process  for  recovering 
sulphur  from  sulphur  dioxide  in  smelter  fumes. 
Wells.     See  X. 


Patents. 
LacHcacid;  Production  of - 


.  E.  T.  Olson,  Ann 
Arbor,  Assignor  to  Detroit  Organic  Chemical 
Co.,  Detroit,  Mich.  U.S.  Pat.  1,240,766,  Sep.  18, 
1917.     Date  of  appl.,  Oct.  19,  1916. 

>  :  liDE  lactic  acid  is  treated  with  calcium 
lydroxide,  the  resulting  lactate  partially  purified 
by  separation  and  then  treated  in  solution  with 


Alunite  :  Method  of  treating .     F.  K.  Cameron 

and  J.  A.  Cullen,  Washington,  D.C.  U.S.  Pat. 
l,239,768,Sep.ll,1917.Dateofappl.,Nov.ll,1916. 

Alunite  is  treated  with  sufficient  strong  sulphuric 
acid  to  neutralise  the  basic,  compound,  with  form- 
ation of  a  cake  which  is  largely  soluble  in  water 
and  from  which  alum  and  aluminium  sulphate  are 
obtained  by  solution  and  crystallisation.— B.  V.  S. 

Felspar,    felspathic    rock,    and    similar    material ; 

Process  for  treating  - .     W.  Glaeser,  Brooklyn. 

N.Y.,  Assignor  to  Or.  T.  Bishop,  Macedonia, 
Ohio.  U.S.  Pat.  1.239.787.  Sep.  11,  1917. 
Date  of  appl.,  Sep.  16,  191-1. 

Felspar  or  similar  material  is  heated  (o  a  low 
red  heat,  suddenly  cooled,  mixed  with  an 
calcium  chloride,  and  the  mixture  fused  in  presei 
of  aw  at  a  temperature  between  1200°  and  l  500    I  - 
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Alumtina  [and  fcrrosilicon  and  alkali  compounds]} 

Manufacture    of    rri/stallitte    fused- .      F.    3- 

Toii.>.     Assignor    to    The    Carborundum    Co., 
Niagara     Falls,     S.Y.     U.S.     Pat.     1,230,984 
Sep'.  II,  1917.     Pate  of  appl.,  Feb.  26,  1916. 

Oiuss  containing  alumina  and  .i  substantial  amount 

oi  alkali  con.  re  heated  electrically  so  as 

to   volatilise   the   alkali.   fuse   the   alumina,   and 
reduce  any  excess  of  silica  and  in  present 

to  ferrosilicon.      The  alkali  is  recovered  by  .  ■ 
densing  the  fumes  from  the  fuin.it.  .    -A.  B.  v~- 

'«,*<//.-  dioxidi  and  sodium  sulphate;  Maki 

W.T.Mackey  and  J.  8. Carroll, Dublin.  Eng.  Pat. 
109,511,    Oct.    11.    1916.      (Appl.  No.  1  I, 

1010.) 

A  GBAKCLA.TED  mixture  o!  saltcake  [240  pai 
and  calcium  carbonate,  preferably  whiting  (about 
100  parts,  according  to  tin-  acidity  of  the  saltcake), 
is  treated  with  cold  or  warm  water,  or  with  carbon 
dioxide  saturated  with  moisture  where  a  dry 
residue  is  desired.  Carbon  dtaridc  is  evolved  and 
sodium  calcium  sulphate  left.  This  may  be 
used  in  the  manufacture  of  glass  or  as  a,  flux  in  the 
extraction  of  metals,  or  the  sodium  sulphate 
may  be  extracted.  A  suitable  apparatus  for  the 
treatment  of  the  saltcake  and  whiting  mixture 
is  described. — It.  V.  8. 


from  aluniii .    !'.  It. 


Aluminate.  :   Production  of  - 

Herehman.  Assignor  to  Armour  Fertilizer  Works, 
Chicago,  111.  C.K.  Pat.  1,240,570,  Bep.  18,  1017. 
Date  of  appl.,  Oct.  21,  1910. 

Potassium  aluminate,  K;0.2A1.0,.  is  produced  by 
heating  a  mixture  of  alunite  and  calcium  oxid  i  to 
1000° C  in  the  presence  of  steam  and  extracting 
the  resulting  mass  with  water. — B.  V.  S. 


Barium  aluminate.  and  sulphur  :     Manufacture  of 

.      P.   R.    Ucrshmau,   Assignor  t<>  Armour 

Fertilizer  Works,  Chicago,  111.  U.S.  Pat, 
1.240,571.  *ep.  1S.1017.  Pate  of  appl.,  Oct.  21, 
1916. 

Barium  aluminate  is  produced  by  heating  a 
mixture  of  a  reducible  barium  compound,  alumina, 
and  carbon,  in  an  atmosphere  <>f  reducing  gas, 
or  of  reducing  gas  and  steam.  In  the  latter  rase, 
if  barium  sulphate  is  used,  sulphur  jalso  is  pro- 
duced.—B.  V.  S. 


Barium  aluminate  ;     Production    •/- 


P.  It. 
Hershman.  Assignor  to  Armour  Fertilizer  Works, 
Chicago,  111.  U.S.  Pat.  1,240,572,  Sep.  18,  !*.'17. 
Date  of  appl.,  Oct.  21,  1916. 

A  PRDUCIBLK  barium  compound,  such  as  the 
sulphate,  is  heated  with  aluminium  oxide  in  the 
presence  of  calcium  oxide  and  Bteam.     I!.  V.  8. 


Kelp  :   Process  for  incinerating 


G.  ,\.  Lamb, 


Los  Angeles,  Cal.     U.S.  Pat.  1,240,737,  Sep.  18, 

1017.     I>ate   of  appl..   Now   ."..    1915;   renewed 
Feb.  8,  1917. 

Kklp  is  continuously  passed  through  a  com- 
bustion chamber  in  which  liquid  or  gaseous  fuel 
is  burnt  in  oxygen,  both  being  supplied  at  intervals 
along  the  length  of  the  chamber.  The  ash  is  con- 
tinuously separated  during  passage  of  the  kelp 
along  the  combustion  chamber,  tho  unburnt 
portion  being  passed  on.  Any  unburnt  kelp 
passing  through  the  first  combustion  chambi 
further  treated  in  an  auxiliary  chamber  in  which 
also  the  ash  ru'-y   be  fuithi  r  treated.— B.  V.  S. 


•     arid  i/o*:  Method  of  removing frirtn 

nitrogen  gas.      ET.   Philipp,   I'erth  Axnboy,  N.J.. 

.nor     to     The     Roessler     and     iluss' 
Chemical  Co.,  New  Yoris.     I".s.  Pat.  1,239 

11.  1917.      Date  of  appl.,  June  30,   I 

The  mixed  gases  are  passed  through  milk  of  I 

.   small  quantity  of  an  all. a!;  hj 
<-.(/..  sodium  hydroxide. — B.  V.  8. 

Graphitic  carbon  from   graph*       vale;    Melhou 

ering .     F.  W.  Weissmann,  Assignor  to 

The    Hill    and    Griffith    Co.,    Cincinnati.    Ohio. 
U.S.   Pat.    1,239,992,   Sep.    11.    1917.     Dal 

appl..  Apr.  28,  1910. 

Dry  artificial  graphitic  scale  is  screened,  subjected 
to   the   action   of    an  air  separator,    bolted,    and 
treated    in    an    electromagnetic    separator.     T! 
resulting  graphite  is  further  purified  by  powdering, 
levigating,    boiling   with   u-eid,    washing,   pies 
and  drying. — It.  V.  S. 

Vessels  for  ■  ontaining  acids  emu  o/'e  r  liquids. 
Pat.  109.191.     See  1. 

Bet  <<in  ring  alkalis  from  cement  materials.      U.S.  Pot. 
1.239,010.      .Sec    IX. 

Process  of  making  lamplltMk  and  hydrochlnt  ic 
U.S.  Pat.  1,238,734.     See  XIII. 


VIII.— GLASS  ;    CERAMICS. 

Refractories  and  modern  kilns.  J.  G.  Maxwell. 
Ceramic  Soc.  (Kefraetorv  Materials  Section-. 
Glasgow,  Oct.  2,  1917. 

Tu>;  author  details  the  advantages  of  gaseous 
over  solid  fuel  for  firing  kilns,  and  gives  the  pr 
ference  to  producer  gas  for  the  following  reason*.  : 
Temperature    is    under    complete    control.     Higl 
temperatures  can  be  obtained  more  economical!: 
and  speedily  than  with  coal,  and  any  given  temper 
ture  reached  is  more  easily  maintained  in  the  ki!) 
than    with    coal,    and    with    comparatively    littli 
fluctuation.     There  is  great  saving  on  wear  on<i 
tear  oi   kiln,   and   great  cleanliness  of   burning 
an  adequate  supply  of  air  is  provided.     The  thrc 
best  known  types  of  kiln  for  refractory  goods  are  : 
the  continuous  annular,  gas-fired  kiln  :  the  contlnu  ■ 
ous  annular,  chamber  type,  gas-flrcd  kiln  :  the  con 
tinuous   tunnel  and   car   kiln.     The   author   con- 
siders that  the  tunnel  type  is  by  far  the  best, 
he  believes  it  will  be  the  kiln  of  the  future  for  me 
kinds   of    high-class   refractory   ware   on   accoun: 
of  the  ease  of  working,  the  low  cost  of  handling  th 
material,  low  fuel  consumption,  and  large  output 
combined  with  small  amount  of  structural  wort 

—A.  B.  8. 

Refractory  materials  :    The  testing  of .    J. 

Mellor.     Ceramic    Soc.     (Refractory     Mater 
Section),  Glasgow,  Oct.  2,  1917. 

The  ultimate  object  in   beating  a  firebrick  is 
determine  how  it  will  behave  when  in  us",  so  Mi 
tests     should    as     nearly    a.s    possible     reproduce 
service  conditions.     A  service   trial    is   the  idea" 
mode  of  testing,  but  usualrj   requires  too  long_ 
time  and  even  (hen  is  not  always  consistent, 
fire-stability  of  a  refractory    material    as  shov 
by   the  Bquattdng  temperature  is  perhaps  its  mo 
important   quality.     In   making   this   test,    it 
important  to  specify  the  rale  at  whii  h  the  sampl 
is  heated,  as  the  faster  the  rise  in  temperature  Q 
greater    the    difference    between    the    true    an4 
apparent  squatting  tempi  •  Tho  beat  rosuM 
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where  P  =  pressure,  T —absolute  temperature  of 
fusion,  L=  latent  heat  of  fusion,  t»=  volume  after 
fusion,  and  v„  =volume  l>efore  fusion.  Hence,  if 
L  is  constant  an  increase  in  pressure  should  raise, 
not  lower,  the  fusion  point.  The  author  considers 
the  discrepancy  is  dua  to  the  formula  not  being 
applicable  to  bricks  as  the  distribution  of  the 
piwisure  is  not  uniform  in  all  directions. — A.  B.  8. 

Patents. 

Class  tat<k-furnax.t.  W.  G.  Bergman,  Assignor 
to  The  Toledo  Glass  Co.,  Toledo,  Ohio.  U.S. 
Pat.  1,237.282,  Aug.  21,  1017.  Date  of  appl., 
May  4,  1914. 

The  combustion  chamber  of  the  furnace  is  built 
above  the  glass  tank  but  independent  of  it  and 
•  at ried  by  a  suitable  system  of  iron  work.  The 
walls  of  the  furnace  are  substantially  flush  with 
those  of  the  tank  but  separated  from  them  by  a 
space  which  is  closed  by  adjustable  blocks  of  reverse 
wedge  shape. — H.  J.  II. 

Class-tank.  W.  G.  Bergman,  Assignor  to  The 
Toledo  Glass  Co.,  Toledo,  Ohio.  U.S.  Pat. 
l,237,283,Oct.21.1917.  Date  of  appl.,  June  4,1914. 

Thb  combustion  chamber  is  supported  over  and 
independently  of  the  glass  tank  by  a  suitable 
system  of  iron  work.  The  tank  is  a  little  larger 
than  the  combustion  chamber,  the  lowest  course 
of  which  dips  into  the  glass  bath,  thus  leaving  a 
margin  of  glass  exposed  to  the  air.  The  blocks 
of  the  lowest  or  sealing  course  are  detachable  and 
suspended  by  iron  brackets  from  the  abutment 
blocks  supporting  the  arch  of  the  furnace. — H.  J.  H. 

Class    [tank*]    and    otlier    reverberalory  furnaces  ; 

Mean  for  heating .     The  Tyne  Glass  Works, 

Ltd.,  Gateshead,  arid  A.  B.  Roxburgh,  Monk- 
seaton.  Kng.  Pat.  109.511,  Nov.  24,  1916. 
(Appl.  No.    1(5,805  of   1910.) 

The  furnace  is  heated  by  producer  gas  which  has 
previously  been  passed  through  a  scrubber  or 
filter  to  remove  dust,  etc.  The  gas  is  taken  from 
the  producer  at  a  point  below  the  top  of  the  fuel- 
bed  and  is  led  through  a  dust-trap  into  the  furnace. 
Hot  air  is  supplied  to  the  furnace  through  a  flue, 


are  obtained  with  pieces  of  material  shaped  like 
Soger  cones,  1 J  in.  high  and  J — }  in.  base,  Seger 
<-ones  Ix-ing  placed  close  to  the  samples  and  heated 
at  the  fame  time.  The  results  should  be  reported 
in  "  cones  "  rather  than  in  degrees  of  temperature. 
Larger  test  pieces  are  not  advantageous,  as  the 
first  signs  of  fusion  are  connected  with  the  surface 
tension.  The  atmosphere  in  which  the  samples 
are  heated  should  bo  as  nearly  neutral  as  possible, 
tiiough  so  many  firebricks  are  used  in  a  reducing 
atmosphere  that  it  is  sometimes  desirable  to  use 
this  in  testing  them  ;  in  this  case,  however,  it  is 
difficult  to  obtain  constant  results  on  account  of 
variations  in  the  rate  at  which  the  iron  compounds 
present  in  the  material  are  redu  -ed.  When  refrac- 
tory materials  are  heated  under  a  load  of  (say) 
:50—  50  lb.  per  sq.  in.  the  results  vary  with  the 
nature  of  the  bncks.  Aluminous  bricks  show  a 
much  lower  squatting  temperature  and  there  is 
•--very  reason  to  suppose  that  they  could  be 
vitrified  by  pressure  alone.  W.  Spring  has  shown 
that  pure  alumina  can  be  melted  at  ordinary 
temperature  under  a  pressure  of  5000  atmos.  per 
nq.  cm.  Hence,  it  is  logical  to  suppose  that  fire- 
■  lay  bricks  could  be  made  without  burning  if  the 
pressure  were  sufficiently  great. 

Refractory  materials,  when  heated  under  a  load, 
appear  to  contradkt  (he  will -known  thcrmo- 
dvnamic  formula  : — 


and  is  heated  by  conduction  from  the  furnace  and 
from  the  waste  heat  fiue.s.  A  flap-valve  in  the 
passage  is  normally  closed  but  opens  automaticallv 
if  the  back  pressure  in  the  dust  chamber  becomes 
excessive,  as  during  back-firing  or  explosions 

—A.  B.  S. 

PlaU    glass;     Process    of   and   apparatus    for    Ihe 

manufacture  of .  J.  H.  McKxlvev,  Khkwood. 

Ho.,  and  C.  F.  Ryan,  St.  Louis,  Mo.,  U.S.A. 
Eng.  Pat.  109,031,  Aug.  15,  1910.  (Appl.  No. 
11,525  of  1910  ) 

The  constituents  are  melted  in  a  continuous 
melting  tank,  a  portion  of  the  metal  being  trans- 
ferred to  a  second  tank  heated  independent!). . 
where  it  is  reheated  and  afterwards  poured  on  to 
the  casting  table  in  the  usual  manner.  The  second 
tank,  or  conditioning  chamber,  is  stationary  except 
for  a  shallow  collection  receptacle  in  the  base  of 
the  tank,  which  can  be  tilted  to  deposit  the  charge 
on  the  rolling  table.  In  this  way,  the  advantage* 
of  the  usual  method  for  making  sheet  glass  ;ire 
made  available  for  the  production  of  plate  glass 
without  the  drawbacks  experienced  when  the 
molten  metal  is  ladled  out  previous  to  casting. 

—A.  B.  S. 

Cylindrical  and  tubular  gla^s  artistes  ;   Manufacture 

of   .     D.    Webb,    Manchester.     Eng.    Pat. 

109,711,  Dec.  13,  1910.  (Appl.  No.  17,890  of 
1916.) 

Thb  closed  end  of  a  hollow  ball  or  billet  of  glass- 
blown  in  the  customary  manner,  is  opened  and 
a  tubular  drawing  iron  attached,  a  current  of 
compressed  air  being  meanwhile  passed  through 
the  tube  so  as  to  cool  the  interior  as  rapidly  as 
the  exterior  of  the  article  and  thus  produce  a 
harder  internal  surface  with  small  liability  to 
fracture  when  exposed  to  changing  temperatures. 

—A.  B.  S. 


Glass-drawing  apparatus  ;  Continuous  - 


R.  G. 


Ewing,     Toledo,     Ohio.     U.S.    Pat.     1,240,185, 
Sept.  18,  1917.     Date  of  appl.,  Apr.  9,  1917. 

A  continuous  glass-drawing  apparatus  (see  fig.) 
comprises  a  continuous  melting  tank  delivering: 
a    continuous    supply    of    "  metal  "    to    a    rotary 


drawing  supply  tank,  a  stationary  hood  which 
forms  a  heating  chamber  above  the  drawing  tank. 
means  to  keep  part  of  the  molten  '"metal "  motion- 
less during  the  drawing  operation,  and  means  t" 
draw  the  glass  continuously  whilst  it  is  in  a  suitable- 
condition  and  free  from  any  detrimental  deposit*. 

—A.  B.  S. 

Refractories;    Production  of — — .     P.   R.   Hersh- 

man,  Chicago,  Assignor  to  The  Mineral  1'iodu  ts 

Co.,  New  York.      U.S.  Pat.  1,240,569,  Sept.   18, 

1917.     Date  of  appl.,  July  19,  19ir>. 

A  MOULDED  mixture  of  a  refractory  metallic  oxide. 

such  as  alumina,  with  carbon  and  a  binding:  agent 

is  raised  to  a  high  temperature  in  a  non-oxidising 

atmosphere.     The  binding  agent  acta  as  a  cement 

until  the  particle     of  the  mass  begin  to  frit  to 

gether,  and  is  finally  driven  off.     The  proportion 

of  carbon  is  arranged  so  that  shrinkage  and  increase 

of  density  will  result  in  the  heating  process. — B.V.S>. 

b  2 


Ol.  IX.— BUILMNt  '  M-S. 


.   16,  1SIK 


■lttrasire]    compu  i  Iwnina     a><<l 

zircon Ui.      An  and   met) 

preparing  the  same.     E.  !■'..  Saunders  and 
White,  Niagara  Falls,  N.Y., 
..o.,  Worcester,  Mass.     U.S.  Pate,  (a)  1,241 
ana,  tB)  1,240,491,  Sept.  18, 1917.     Dateol 
12,  L917. 

An  abrasive  material  made  in  an  electric  fun 
consists  of  (a)  crystalline  grains  composed  ch 
of  alumina  and  ziroonia,  with  a  ceramic  1  ond  : 
(b)  grains  containing  crystalline  alumina  togeth  i 
with    zirconia,    silica,    titanium    oxide,   and   iron 
oxide,  these  grains  being  united  by  a  ceramic  1  end. 

—A.  U.S. 


Brides;    Process  oj  bin . 


P.  B.  Lambert. 


Assisnioi'    to    Lambert     Process    Co.,    Chicago, 
QL  f}.&.  Pat.  1.239,189,  Sept.  4,  1917.     D 
appl..  Mar.  20,  1916. 

The  kiln  is  fitted  with  an  internal  forced-draught 
iare  which  is  h    •'  d  in  such  a  manner  thai  any 
water  present  in  the  bricks  is   evap 
tlian  it  can   i  in    the   kiln  nud   there! 

lorms  a  dampftT  of  steam  between  the  heat-zone 
;oid  the  outlet  for  the  products  of  combustion. 
The  firing  is  arranged  to  produce  a  zone  of  in- 
i  andesceive  at  righl    angles  to  the  general  ti. 
of  the  product  mibustion  through  the  kiln, 

.ind  the  blanket  or  damper  of  steam  lies  above 
the  zone  of  in  andescence.  The  invention  is 
described  with  particular  reference  to  an  up- 
draught  oaf-fired  kiln,  the  burners  being  placed 
near  the  base  and  the  lowest  courses  of  bricks  to 
be  burned  behu:  first  raised  to  the  finishing  temper* 
ature. — A.  B.  S. 

Enamels    or    glares:     Process    of   producing    tccll 

clouded  —  by   means    of  substitutes   for   stannic 

ride.     IE  Kretzer,  Wailersheim,  and  A.  t'.ippel, 

<k)blenz.  Germanv,  U.S.  Pat.  1,239,112,  Sep.  4, 

1917.     Date  of  appl.,  Sep.  9,  1914. 

In  the  manufacture  of  wldte  clouded  enamels 
or  glazes,  the  opacifier.  if  a  material  other  than 
.-.tannic  oxide,  is  added  to  the  wet-mill  towards 
the  end  of  the  grinding  of  the  other  ingredients, 
together  with  such  substances  (electrolytes)  as 
will  prevent  its  transformation  into  a  colloidal 
form  or  will  precipitate  any  colloid  which  may  bo 
produced.- — A.  15.  S. 

Glass     blowing     a  British     Thomson- 

Houston    Co.,    Eld.,    l^oudon.       From    General 
Electric   Co.,  Schenectadv,   N.Y.,    U.S.A.     Eng. 
Pat.  109.511.    Dec.-.   L916.     (Appl..  No.  17,464 
•f  1916.) 


IX.— BUILDING  MATERIALS. 


■t  ;    Effect  of  sulphide  on .      J.  C.   Witt. 

Philippine  J.  Sci.,  1918,   11  A,  203-  288. 

The    author    has    investigated    the    basis    of  the 
widely  held  view  that  sulphur  compounds  b 
deleterious    action    on    cement.     Five     dil 

I  brands  oi  cement  were  subjected  to  trial 
La   mixil  .'.c.ining   sodium  sulphide  solutions 

varyio  ion.     Experiments    were 

made  on  Ik  ■   neal    cements  and  on  □ 
efanent  and    u  ad,    and    the    physical    pr< 
of    the   products    were    del  mnined.     Tlie 
showed    th  cttphide     mocufi 

the  setting  time  oi  .  with  1  ;••.'.    concen- 

tration retarding  the  set,  with  liigli  concent  i 

ratini  it.  Cements  high  in  iron  are  specially 
sensitive.  There  is  a  marked  d  crease  in  the 
i.-nsile  strength,   varying  with  the  sulphid 


tion  and  content   of  the  cement. 

\  i      oloration  is  produced.     It    is  probable 

nlphide  and  iron  oxide  rea  t  to  form  a 
oert  films  in  the  mass,  inter- 
don.       The     colloid 

i    >\id  •  from  solution 
and  this  also  leads  to -red  ■ .  J.  H. 


est  of  - 


C.  S. 


■  and  B.   II.   Lew  is.     J.  kgnc.  Res.,   L017, 

BrruMTNOUS-coNCRETE    roads    in    New     En 
in  wlii  k  ased  was  trap-rock  or  quertzite, 

the  binder  being  a  coal-tar  product,  were  found 
to  fail  verj  rapidly  compared  with  roads  in  which 
the  rock  used  was  a  field-stone  of  granil 
gneissoid  character,  and  compared  also  with 
in  Jamaica,  N.Y.,  in  which  trap-rock  was 
used.      lie    authors    hud   that    th  I  e    in 

l..h.i\  Lour  0  cannot  be 

.1  i     'i-   attributed  to  any  of  the  ordinary  physical 
suj  b  as  hardness,   ton  pe  ifle 

gravity,  et  ..  but  that  it  appears  to  be  largely 
due  to  differences  in  the  surface  character  of  the 
rock  particles  :  the  glassy  surfaces  of  some  rock 
part'',  les  fail  to  "hold  "the  bitumen  as  well  as 
the   rough.  ea   of   others.     They    find   also 

th.it  whilst  relatively  soft  or  fluid  bitumens  may 
yield  satisfactory  results  with  some  typ  a  d 
rock,  their  use  with  other  types  will  lead  to  faihm 
of  the  road  surface.  Laboratory  tests  can  ba 
directly  correlated  \s it Vi  the  results  obtained  in 
actual  service,  and  by  means  of  the  imp. 
tough  n  'nay  he  p. 

to  determine  in  advance  their  relative  Inhaviour 
iu  actual  service. — E.  W.  E. 

I'.Vli 

Slaking  tin  merits  :    Methods  of  unci  meant 

for .    C.  Candlot,  Paris.    Eng.  Pat.  100.30 1. 

b.  27,   1917.     (Appl.  No.  2867  of   1917.) 

In  the  slaking  of  calcined  limo  and  cements  the 
use  of  an  excess  of  water  may  lead  to  hydration 
of  silicates  and  aluminates  and  consequent  deter- 
ioration of  the  products.  This  is  avoided  by  the 
use  of  a  slaking  machine  having  automat* 
arrangements,  for  controlling  the  feed  of  ci  tcined 
material  and  water  and  the  removal  of  the  slaked 
product.  The  calcined  material  falls  into  a 
Vessel  revolving  about  a  vertical  sh;i!t.  It  i.-. 
sla  ked  by  water  delivered  through  orifices  in  a  ]_ 
arranged  radially,  and  as  the  si;. ked  materia 
is  at  on.e  covered  by  a  fresh  layer  of  material 
heat  produced  in  the  reaction  is  conserved.  5 
slaked  material  is  discharged  from  th"  marb 
through  a  gap  between  the  sides  and  the 
by  self-adjusting  blades  whi  :h  ensure  the  main- 
tenance of  a  coc 

— H.  J.  H. 


Hydraling  it  of  - 


.    W.  E.  Canon 
Bii  ■.    D.S.  Pat.  i  239,256,  Sept.  t.  10i: 

Date  of  appl.,   I>  '16. 

A  HJGHl/s  drj   hydrated  lime  i-  made  bj 

>  different   portions  of  lime  m  tlie  same 

n't   with  different   proportions  of  water, 
and  then  i  ..huts.     The  slaking  may 

i  by  mixing  the  ground  lime  with  waft- 
and  storing  it  I  8  hours  in  a  tall  coin 

chamber. — A.  B.  S. 

Rotary  [cement']  furnace  1. Micd 

,    to    Commercial  Nev 

5Tork.       C.S.    Pat     I           !94,  Aug.    28,    1017 

Date  of  appl.,  June  18,  1913. 

A  rotary  lenient  furna-e  is  constructed   with 
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cylindrical  revolving  steel  shell  lined  with  refrac- 
tory material  and  having'  a  fan  mounted  on  and 
forming  part  of  the  furnace  body.  Longitudinal 
channels  are  arranged  in  the  refractory  lining 
tlirough  which  the  fan  drives  a  current  of  air, 
which  is  thus  preheated  and  then  fed  into  the 
furnace  with  the  fuel  at  the  firing  end. — H.  J.  11. 

White  cement.  \V.  C.  Ewing,  ho-.  Angeles,  Cal. 
U.S.  Pat.  1.239.579.  Sep.  11,  1917.  Date  of 
appl..  June  29,   1916. 

A  WHIT]'  cement  is  made  by  mixing  20  parts  of 
commercial  Portland  cement,  with  1  part  of  silica 
(diatomaceous  earth)  and  1  part  of  calcium 
hydroxide. — A.  B.  S. 

Alkalis   from   cement   materials;     Recovering- 


S.  B.  Newberry,  Baybridge,   Ohio.      U.S.  Pat. 
l,239,616,Sep.ll,rarL  DateofappL,Apr.ll,1916. 

The  dust  collected  from  rotary  cement  kilns  is 
re-burned  in  a  vertical  kiln  with  ;.  strong  blast 
of  ah  under  5 — 20  lb.  pressure.  The  gases 
evolved  are  cooled  and  the  alkalis  therein  are 
obtained  in  a  soluble  form. — A.  B.  S. 

Jlasic  brick.  II.  A.  Kenned v,  Clearfield,  Pa.  U.S. 
Pat.  1,240,148,  Sep.  11,  1917.  Date  of  appl., 
July  26,   1917. 

I'.-vrticles  containing  lime  and  magnesia  7s — 92, 
and  silica  2 — 13%,  are  mixed  with  a  fluxing  agent 
and  tiie  mixture  is  moulded  and  fritted  so  as  to 
produce  refractory  basic  bricks  with  a  vitrified 
outer  surface. — A.  B.  S. 

[Paving  material]  plastics;    Manufacture  of — ■ — . 
Plastic   composition   and  method   of  making   Ihe 
same,      (a)  M.  A.  Popkess.   Kansas  City.   Mo., 
Assignor  to  Bituminized  Road  Co.     (b)  M.  A. 
Popkess,  New  York.    U.S.  Pats,  (a)     1,240,252. 
and    (b)    1,210,253,   Sept.    18,    1917.     Dates    of 
appl.,  Apr.  11  and  Dec.  13,  1916. 
(a)  A  PAVING   material   is    made    by    heating     a 
moist,  finely  divided,  earthy  material  to  a  tem- 
perature below  212°  P.  (100°  C.)  to  vaporise  part 
of  the  moisture.     Liquid  bitumen  is  then  added, 
the  mixture  stirred  to  disintegrate  it  and  impreg- 
nate the  earthy  material  with  bitumen,  and  the 
temperature  then  raised  above  212°  F.   to  expel 
the  moisture,     (b)  A  paving  composition  is  made 
by  producing  an   emulsion  of   asphalt,   liquid   at 
ordinary    temperatures,  with    water    and    clayey 
material.     The  amount  of  asphalt  is  such  as  to  give 
a  dense,  hard,  and  malleable  composition,  and  tho 
amount  of  water  is  such  that  the  product  can  bo 
easily    worked    during    mixing.     The    mixture    is 
agitated  and  disintegrated  till  it  is  reduced  to  fino 
particles,  and  the  water  is  then  removed. — W.  P.F. 

Porous  blocks;    Method*  of  treating  [impregnating] 

.     C.  E.  Ftdler,   Kansas  City,  Mo.,'  U.S.A. 

Eng.    Pat.     101,792,     Sept.     12. '  1916.     (Appl. 
12,921  of  1916.)    Under  Int.  Conv..  Oct.  9,  1915. 

SkbU.S.  Pat.  1,176.284  of  1916  ;   (his  .1..  1916,542. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Tantalum  in  alloy  steels;  Determination  of— — . 
G.  L.  Kelley,  F.  B.  Myers,  and  0.  B.  Dlingworth. 
J.  Iud.  Eng.  Chem.,  1917,  9,  852—854. 

In  the  absence  of  tungsten  : — 1  grin,  (for  2  to  5% 
tantalum  steels),  2  grms.  (for  0-5  to  2%  steels),  or 
up  to  10  grins,  for  lower  proportions,  is  dissolved 
in  hydrochloric  acid  (1  :  1),  the  solution  evaporated 
to  dryness,  the  residue  boiled  with  dilute  hydro- 
chloric    acid,     and     the     solution     tillered.  *  The 


filtrate  is  concentrated  to  a  syrup,  nitric  acid 
being  added  during  l  h  i  vaporafckra,  to  oxidise 
the  iron,  and  the  residue  is  treated  with  50  c.c.  of 
strong  hydrochloric  acid  and  again  evaporated. 
After  cooling,  the  iron  is  extracted  by  means  of 
ether,   and  the   aqueous    La    i  Led  to   remove 

dissolved    ether,    and    I  ammonia   in 

slight  _ excess,  to  precipitate  the  tantalum.  If 
chromium  or  vanadium  are  present  in  appreciable 
quantity,  tho  solution  is  evaporated  with  15  c.c.  <• 
sulphuric  acid  (sp.  gr.  1  58)  until  fumes  appear 
and  is  then  made  up  to  ::00  c.c.  with  water,  and 
boiled  with  20  c.c.  of  0-1  %  silver  nitrate  solution 
and  3  grms.  of  ammonium  persulphate,  to  oxidis< 
the  chromium  and  vanadium  to  chroma te  and 
vanadate.  A  slight  excess  of  ammonia  is  then 
added,  and  the  .solution  again  boiled.  The  pre- 
cipitate, which  will  contain  all  the  tantalum  and 
aluminium,  is  washed,  and  added  to  the  precipitate 
obtained  in  the  tirst  filtration,  and  the  united 
precipitates  ignited  in  a  platinum  crucible  al 
moderate  temperature,  and  then  fused  with  2  to  r, 
gnns.  of  fused  potassium  bisulphate.  The  melt  is 
treated  with  hot  dilute  (1:1)  hvdrocbJof&c  acid 
the  liquid  tillered,  and  Hie  residue  of  silica  and 
tantalum  oxide  (Ta.O.,).  is  treated  with  a  few  drops 
of  sulphmic  acid  and  2  to  5  c.c.  of  hydrofluoric 
acid  in  a  platinum  crucible,  the  acid  evaporal 
and  the  residue  weighed  as  T;.  ;  I 

Jit  presence  of  tungsten  : — -The  hot  solution  in 
hydrochloric  acid,  obtained  as  above,  is  oxidised 
by  the  addition  of  nitric  acid,  drop  by  drop,  and 
then  diluted  with  i  vols,  of  wain,  and  boiled  i> 
few  mins.  The  insoluble  tungstic  oxide  is  filtered 
off.  and  washed  with  water  acidified  with  hydro- 
chloric acid,  and  the  filtrate  and  washings  evapo- 
rated to  a  syrup,  which  is  treated  with  50  c.c.  of 
strong  hydrochloric  acid  and  again  evaporated, 
and  tho  ferric  iron  extracted  with  ether,  as  de- 
scribed The  precipitate  of  tungstic  oxide  is 
treated  with  dilute  ammonia  solution  to  dissolve 
tungsten  compounds,  and  the  residue,  which  may 
contain  tantalum  and  traces  of  iron,  tungsten, 
chromium,  etc..  is  reserved.  The  aqueous  layer 
from  the  ether  extra*  tion  is  boiled,  evaporated 
with  sulphuric  acid,  and  treated  with  sit\  ,i 
nitrate  and  ammonium  persulphate,  as  above. 
Ammonia  will  then  precipitate  an  impure  hydrated 
tantalic  oxide,  leaving  most  of  the  chromium  and 
vanadium  in  solution.  From  this  point  the 
process  is  the  same  as  in  the  absence  of  tungsten, 
except  that  the  final  residue  from  the  fusion  with 
potassium  bisulphate  may  contain  a  little  tungstk 
oxido.  It  should  therefore  be  treated  with  dilute 
ammonia  solution  and  washed  with  water  Drior 
to  ignition  with  hydrofluoric  acid  and  sulphuric 
acid  to  remove  the  silica. —  C.  A.  M. 

Zinc,  burning  us  u  metallurgical  process.  W.  R. 
Ingalls.  Bull.  Amir.  Inst.  Min.  Kne.,  Sept., 
1917.     Eng.  and  Min.  J.,  1917.  104,  457—161. 

The  Wetherill  process  for  the  manufacture  of  zinc 
oxide  and  zinc-lead  pigments  directly  from  the  ore 
consists  in  heating  the  ore  with  carbonaceous 
fuel,  the  metallic  vapour  being  at  once  burned  (<■ 
oxide  by  the  turn  This  process  can  also 

lie  used  for  the  igneous  concentration  of  zinc  ores  ; 
it  can  be  carried  out  in  blasl  srnelting-furna 
the  gangue  being  slagged  off  and  other  minerals 
reduced  to  matte  or  metal.  Tic  smelting  column 
in  the  blast  furnaces  at  Canyon  City,  Colo.,  is  only 
18  in.  high,  to  prevent  the  Formation  oS  accretions. 
Some  iron  blast  furnaces  in  Virginia  and  the 
spiegeleisen  furnaces  of  the  Not  Zinc  Co. 

i    amples  of  zinc  binning  as  an  incidental 
operation  in   blast-furnace  smelling.     The  revei 
beratory  furnace  is  bettei  or  the  work, 

as  no  accn  I  ions      re   Eormei    - 
residues   from    the   leaching  For   electrolytio  zinc 
extraction  ar  orked  up.     In  Ihe  'Wetherill 

process  a  grate-furnace  is  u  being  no  run 
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of  slag.     In  using  the  method 
zinc,  uo  attention  need  be  paid  to  th<'  colour  of 
the  resulting  fume  aa  in  pigment-making  ;  hence 
the  process   is   very  simple,   and   low-grade   ores 
would    be    made    available.     In    the    electrolytic 

ling  process,  it  may  be  Found  more  economical 
to    burn     the    on  rates    and     leach     the 

>ii  i  obtained  by  condensing  the  fume. 
Lead  is  even  more  i  I  iirj  burned  off  than  zinc 
The  choice  between  a  Bmelting  or  grate  furnace 
would  depend  on  the  nature  of  the  ore  :  if  copper 
and  silver  are  present,  a  smelting  furnace  Mould 
be  adopted.  In  such  a  case  the  slag  would  have 
to  be  very  Silicious  so  :is  t'>  maintain  a  low  zinc 
slag-loss  [i.e.,  little  over8%).     W.  It.  s. 

Tin  and  tungsten  ;  Separation  of in  tin-bearing 

tungsten   ores.     Travers.     Comptes  rend.,    i'.MT. 
165,  108—110. 

'I'm-:  very  finely  ground  ore  is  fused  with  anhydrous 
sodium  sulphite  a1  a  bright  red  neat  in  a  porcelain 
crucible,  the  melt  treated  with  boiling  water  and 
diluted  to  Too  soo  c.c.,  and  the  solution  treated 
with  a  small  exo  ss  of  sulphuric  acid.  The  pre- 
cipitated stannous  sulphide  is  purified  by  solution 
in  yellow  ammonium  sulphide,  re-precipitated, 
and  ignited  to  stannic  oxide.  Tungsten  is  deter- 
mined by  fusing  another  portion  in  a  similar 
manner  and  decomposing  the  melt  directly  with 
strong  agua  regia  ;  if  titanium  is  also  to  1"  deter- 
mined, sulphuric  acid  is  used.  The  hulk  of  the 
tungstic  arid  separates,  mixed  with  silica.  The 
filtrate  is  treated  with  ammonia  in  quantity 
insufficient  t>>  dissolve  tungstic  acid:  the  ferric 
hydroxide  precipitate  containing  the  balance  oi  the 
tungstic  acid  is  washed  free  from  sodium  salts  and 
dissolved  in  hydrochloric  acid  (1  :  1).  The  solution 
is  evaporated  to  dryness  to  render  the  tungstic 
acid  insoluble,  and  the  latter  is  separated  from 
silica  by  the  usual  method. — W.  R.  i>. 

Vickel  and  zirconium;  Analysis  oi  alloys  of- . 

(i.   I..   Kellev  and   r.   B,   Myers.     J.  Ind.    Eng. 
Chem.,  1017.  9,  854. 

One  grm.  of  the  finely  divided  sample  is  dissolved 

in  a  mixture  of  40  c.c.  of  hydrochloric  acid  and 
20  c.c.  of  nitric  acid,  and  the  solution  evaporated 
with  20  c.c.  of  sulphuric  acid  until  white  fumes 
appear.  On  diluting  the  liquid  with  water  nearly 
all  the  tungsten  separates  as  tungstic  oxide 
together  with  the  silica,  whilst  practically  the 
whole  of  the  zirconium  will  he  found  in  the  filtrate. 
The  precipitate  is  ignited  in  a  platinum  crucible 
and  weighed  (SiOt,  WOj,  and  impurities  I.  (hen 
treated  with  hydrofluoric  and  sulphuric  acids  to 
remove,  silica  (determined  by  loss  in  weight),  and 
subsequently  fused  with  sodium  carbonate,  and 
extracted   with   water.     Any   residue   is   deducted 


from  the  weight  of  impure  tungstic  oxide,  loft  in  the 
crucible  after  removal  of  the  silica.  Tho  solution. 
containing  the  iron,  nickel,  aluminium,  and 
zirconium,  is  made  up  to  a  definite  volume,  and 
half  is  taken  for  the  determination  of  the  iron,  bj 
precipitation  with  ammonia,  solution  of  the 
precipitate  in  sulphuric  acid,  addition  of  an  ex<  ■■ 
of  10  C.C.  of  acid  (sp.  gr.  1-58),  reduction  of  tb 
solution,  and  titration  of  tho  iron  with  standard 
permanganate  solution.  The  other  half  of  tho 
solution  is  treated  with  ammonia  in  excess,  and 
the  nickel  removed  ehK-trolyti'  ally.  and.  after 
removal  of  iron  and  aluminium  if  necessary, 
determined  elect rolytically  or  by  precipitation 
with  dimethylglyoximc.  Tho  solution  containing 
aluminium,  iron,  and  zirconium  is  boilod  to 
remove  most  of  the  ammonia,  and  allowed  to 
stand,  the  precipitate  separated,  washed  with 
water,  and  dissolved  in  the  smallest  possible 
amount  of  hydrochloric  acid,  and  tly>  solution 
treated  with  an  excess  of  solid  potassium  hydr- 
oxide, to  precipitate  iron  and  zirconium,  boiled 
for  1  min..  allowed  to  stand,  and  filtered.  The 
filtrate  is  acidified  with  hydrochloric  .-Kid.  and 
then  made  faintly  alkaline  with  ammonia,  boiled, 
and  filtered,  and  the  precipitate  washed  and 
dissolved  in  hydrochloric  arid.  Tho  solution  is 
evaporated  with  7  to  10  c.c.  of  sulphuric  acid 
(sp.  gr.  l-58),  until  white  fumes  appear,  then 
diluted,  filtered  from  BUica,  n-nd  the  aluminum' 
precipitated  with  ammonia.  The  precipitate  of 
iron  and  zirconium  hydroxides  is  dissolved  in 
dilute  (1:1)  hydrochloric  acid  and  reprccipit 
with  ammonia  from  the  boiling  solution. 
ignited  precipitate  consists  of  Fe?Oa  ami  ZrO  . 
and  it-  weight)  less  the  amount  of  iron  (as  IV. o  | 
1  found  by  titration,  gives  the  amount  of  zirc 
If  a  determination  of  manganese  is  required,  1  ■"• 
grm.  of  the  alloy  is  taken,  and  a  third  of  th  !' 
from  the  tungstic  oxide  is  treated  with  amm 
and  ammonium  persulphate,  before  boiling.  The 
precipitate  is  washed,  dissolved  in  nitric  arid. 
with  the  addition  of  a  little  sodium  sulphite  or 
hydrogen  peroxide  to  aid  solution,  and  the  man- 
ganese oxidised  by  means  of  sodium  bismuthatc, 
and  determined  bv  one  of  the  usual  methods. 

C.  A.  M. 

Metals  of  high  boiling  point  :  Vapour  pressure  a»rf 

volatility  of  several .     J.  Johnston.     J.  Ind 

Eng.  Chem.,  1017,  9,  873—878. 

The  various  published  data  on  the  vapour  pressure 
and  volatility  of  metals  have  been  collated,  and 
formula;  have  been  worked  out  for  calculating  the 
vapour  pressure  at  any  temperature.  The  follou 
ing  table  gives  the  approximate  boding  point 
the  principal  metals  at  various  pleasures,  the 
figures  for  those  in  italics  having  been  calculated 
1    from  a  single  observation  : — 
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Sulphur  from  sulphur  dioxide   in   smelter   got 
Investigation   of  ike  wet   "  thiogen  "  process  for 

recovering .A.E.  Wells.  U.S.  Bu»eau  of  Mines 

Tech.   Taper   133.     J.   Ind.   Eng.   Chem.,    1917, 
9,  S72—873. 

The  wet  "  thiogen  "  process  for  recovering  sulphur 
from  sulphur  dioxide  in  smelter  gases  is  based 
ipon  the  fact  that  barium  sulphide  suspended  in 
water  reacts  with  sulphur  dioxide  in  accordance 
u  ith  the  equation  : 

2BaS  +3SOo  =2BaSOa  +3S  :     or 
2BaS  +  3SCh  =2BaS3C)3  +8. 

The  gases  are  cooled,  freed  from  dust,  and  passed 
'through  an  absorption  tower,  in  which  the  sulphur 
dioxide  is  absorbed  by  water.  This  solution  is 
treated  with  powdered  barium  sulphide,  the 
precipitate  of  barium  sulphite,  thiosulphate,  and 
sulphur  is  allowed  to  settle  and  then  filtered  oft' 
«id  dried,  whilst  the  mother  liquor  is  returned 
to  the  absorption  tower.  The  free  sulphur  and 
half  of  the  sulphur  from  the  thiosulphate  is 
distilled,  and  the  sulphur  vapour  condensed, 
whilst  the  residual   barium   sulphite   or   sulphate 


in  canvas  filters  with  the  aid  of  a  vacuum  pump, 
and  then  by  means  of  steam  coils.  The  sulphur 
distils  from  the  precipitate  at  450°  C.  and  the 
distillate  is  practically  pure.  The  reduction  of 
tho  barium  sulphite  or  sulphate  is  effected  by 
heating  the  residue  with  carbon,  coke,  or 
coal  at  750°  to  1200°  ('..  preferably  with 
carbon  of  high  purity,  at  a  high  temperature  in 
an  externally  heated  furnace  so  as  to  avoid  the 
introduction  of  inert  substances,  such  as  ash,  otc. 
Any  oxide  or  carbonate  formed  is  converted  into 
sulphate  by  treatment  with  sulphuric  arid  or 
into  sulphite  by  agitation  with  sulphur  dioxide 
solution.  When  coal  is  used  for  the  reduction  it 
may  bo  necessary  to  extract  the  barium  sulphide 
with  water,  and  reject  the  insoluble  matter.  It  is 
estimated  that  in  certain  localities  tho  cosl 
producing  sulphur  by  this  method  would 
about  $12  per  ton. — C.  A.  M. 

Mineral  and  metal  output  of  Japan  in  1916. 

Tin:  Japanese  Bureau  of  Mines  reports  that  the 
quantity  and  value  of  minerals  and  metals  pro- 
duced in  Japan  in  1 915  and  1910  were  as  follows  :  — 


1914. 

1915. 

1916. 

Quantity.               Value.              Quantity. 

Value. 

Quantity. 

Value . 

Yen. 
1,916,763                    >J.549 
40,252,20.1             5,370,278 
71,0-10            39.0fi7.3S7 
7,603,654 

Yen. 

»  211  931           insiur,jB 

2,104,44] 

48,1  50,006 

101,467 

18,951,514 

421 ,185 

39,316 
2.187 
77,275 

24,271,369 

42,802 

18,006 

13,1  1  ■ 

lnj.14! 

114, Kll) 

101,580 

108,718 

'.:,707 

504,685 

ln«,387 

21,478 

Yen. 

10,412,-.  1,. 

7,135,0*50 

109,812,610 

1"  469  015 

7,9 : 
509,194 

21,306  . 
6,121 

17,909 

18,009,921 

45,510 

!       -'",961 

6,898,815 
99,354 

57,710 
20  190  TI7 

'.  [,731,798 

'.•70,389 
531,432 

12,952,591 

360,774 

2,505,091 

1,290    a 

379,619 

15,386 

8,18  ' 

313,532 

477,950 

599. Sil 

Tin,  unrefined    kin 

Einr,  unrefined metric  tons 

metric  tons 

Iron  sulphide    kwan 

Vr.limony.  crude   ....                   kin 
Antimony,  refined     . .                   kin 

■  fen  ore      kwan 

161,189 
77,038 

14,138 

74.370 
15.51  J 

10,873,548 
41, 4511 

6,420,259 

i  551,  n 

52,082 

38,259 

22,298,419 

105,198 

2,368,094 

74,115 
8,835 

150,224 
It  1,019 

1,369,017 
282,353 

2,755,649 
881,096 
000.605 

967."  58 
159.371 
1 17.71." 
508,182 
"0.350,387 
1  '.ih,063 
9,631,049 

2,002,738 

49,870 

1 1 .1  ofifi 

'464|657 

2, ',215,753 

183,061 

4, 099,29 1 

3,413,84  1 

707,391 

14,450 

8.56J 

961,113 

2,393,660 

1,250,795 

80,625,532 

240,096 

14,996,695 

215,039 

1,295,539 

199,853 

375.943 

100.107                195,878 
2.013.2S1     i       10,070,820 

72,206             1,902,219 

17,172                    92   147 
211,576 

NiUmil  gsia    1000  cab.  ft. 

.Sulphur,  refined     ....     metric  tons 
Sulphur,  crude metric  tons 



— 

2M,G05,276 

100  mo  mme  =1    kin  =  1-323   lb.   (av.l ;  kwan  =  8-267   lb.;   koku  =  47-65   Imperial   gallon?:  metric   ton  =  2204-0   lb. 


U  reduced  to  sulphide  and  used  for  a  fresh  opera- 
tion. Tn  experiments  on  a  large  scale  it  wm 
found  that  with  tho  mother  liquor  as  absorbent 
it  was  possible  to  obtain  solutions  containing  30  % 
more  sulphur  dioxide  than  is  theoretically  possible 
with  water,  and  which  also  retained  tho  bulk  of  the 
sulphur  dioxide.  For  a  commercial  operation  the 
_-ases  should  contain  at  least  5  %  of  sulphur  dioxide, 
and  the  temperature  of  the  absorbing  liquid 
should  be  less  than  25°  C.  The  principal  barium 
product  is  the  thiosulphate  rather  than  the  sul- 
phite. If  sufficient  barium  sulphide  is  added  to 
combine  with  most  of  the  sulphur  dioxide,  but 
little  barium  salt  remains  in  solution,  and  the 
sp.  gr.  of  the  liquid  does  not  exceed  103.  In 
presence  of  a  large  oxcess  of  sulphur  dioxide  after 
the  reaction,  part  of  the  barium  is  dissolved  as 
thiosulphite.  The  best  method  of  incorporating 
the  barium  sulphide  is  to  emulsify  it  with  a 
portion  of  the  sulphur  dioxide  solution,  and  to 
mix  this  emulsion  with  the  bulk  of  the  solution 
ia  a  tank  containing  an  agitator.  The  precipitate 
settles  readily  and  does  not  contain  more  I 
50%  of  water,  and  it  can  be  dried   by    draii 


A  deposit  of  molybdenite  was  recently  discovered 
at  Iwanezawa  Kamitsuga-gori,  Tochigi  Prefecture, 
and  a  company  with  headquarters  at  Tokio  has 
been  formed  to  carry  on  mining  operations  and  the 
refining  of  tho  ore.  The  capital  of  the  company 
is  1,000.000  yen. 

Mineral  exports  from  New  Zealand.   Board  cf  Trade 
J.,  Oct.  11,  1917. 

Tun  .\fims  Statement  for  the  year  1910  by  the 
Dominion  Minister  of  Mines,  shows  that  the  total 
valuo  of  minerals  exported,  together  with  the  coal 
consumed  in  New  Zealand,  in  101  tl  amounted  to 
£2,978,430,  as  compared  with  63,374,523  in  11)15. 
a  decrease  of  £396,087.  Tint  decrease  is  confined 
almost  entirely  to  gold,  the  export  in  1915  having 
been  larger  than  usual  owing  to  shipments  of 
much  of  the  outputof  191-1.  wln-nt  he  export  of  gold 
was  prohibited  during  the  Liter  months.  The 
following  table  shows  the  quantity  and  value  of  • 
various  minerals  exported  from  the  Dominion  in 
1915  and  191*!.  and  the  quantity  and  value  ol 
coal  consumed  in  the  country  : 
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10!.'.. 


Gold 

s|Ktr 


Tungsten  ore 
-,  .  J  Exported 

Kaon  gum 
other  minerals 


OS. 

- 


Qu  intlty. 


1,694,563 

129,731 

279,133 
6,423 


02. 

tons. 
328,188 


Value. 


I,I<WJ,212« 


•  The  value  oi  bullion  i  •  In  the  official  rvturns 

frot>  tli.   mines,  v.as  £1,192,197. 

in  tho  gold-mining  industry  there  was  a  revival 
of  interest  during  1916'  in  West  Coast  alluvial 
mining,  as  the  result  of  payable  prospects  being 
obtained  at  Buna  I  n  Australian  company, 

and  a  number  oi  i  re  taken  up  by  strong 

proprietaries.     Gold  dredging  continue    to  decline. 
The  quantity  and  value  of  the  exports  o£  tunj  sten 
ore    during    nun    constituted    a    record    for    tho 
:  lion. 

Ry-produds  from  the  manufacture  of  tin  plate  [as 
feeding  stuffs].     See   \\\\. 

I'M! 

iroii ;  R  /.  i  •  ng  of .    A  ■  Rollason,  Nottingham. 

Bng.  Pat.  109,178,  Dec.  12,  1916.  (Appl.  No. 
L7VJ26  of  1916.) 
Silicon  and  rarbon  are  first  removed  from  tho 
pig-iron  by  running  the  molten  metal  from  a 
blast  or  cupola  furnace  into  an  ordinary  acid- 
lined  converter,  where  it  is  blown  by  a  blast 
delivered  through  side  tuyeres  and  also  sub- 
bed to  surface  oxidation.  The  metal  is-  then 
run  into  a  basic-lined  converter  fitted  with  an 
extra  set  of  tuyeres  and,  after  adding  lime,  the 
metal  is  blown  to  remove  phosphorus  and  Bulphur. 
Deoxidation  and  the  final  refining  of  the  mi  a] 
are  effected  by  transferring  to  an  electric  furnace 
together  with  the  silieious  slag  from  the  arid- 
lined  converter  and  any  other  material  necessary 
for  the  refining.  .\  low-voltage  alternating 
current,  it  employed  for  the  heating  and  1"  cause 
circulation  and  intimate  contact  of  the  metal 
with    the    slag.      The    refined    metal    is    run    into 

ladles  and  caei  into  ingots. — J.N.  P. 

Iron   and   steel;     Process   for   manufacturing 

irom  oxygen-containing  baths.  A.  Klinkenberg, 
Dortmund,  Germany.  0".S.  Pat.  1,238,409, 
Aug.  28,  191V.  Di  »pl.,  Apr.  6,  1917. 

Packages    of    cellulose    or    other    carbohydrate 

material  in  a  finely  divided  condition  are  intro- 
duced into  the  ingot  mould,  so  that  tho  oxides 
arc  reduced   when    the   molten    metal   is    poured 

into    the   mould.— J-  X-  P. 

TUaniferous-iron    ores:    Process  ■"    reducing 

W.  A.   I--  I        Hague,  Holland.     Eng.  l'at. 

109,328,  Oct.  I.  L916.  (Appl. No.  14,116of  1916.} 

TiTANin-.Rous    iron    ore    and    pyrites   are    finely 

ground  and  well  mixed  in  such  proportions  that 

1  the  former  i    si  ■  ;ii  i\    in  i  icess  of 

the  quant  it  y  required  to  combine  with  the  sulphur 

of  the  pyrites,  and  the  mixture  is  heated  in  an 

trie,    furnace    to    a    temperature    sufficiently 

high  to  effect  a  Blight  reduction  of   the  titanium 

oxide,  so  that  the  liberated  titanium  may  purify 

the  iron.     The  sulphur  dioxide  which  is  evolved 

may   be   used   for  the  manufacture  |  tiuria 

acid,  and  the  >lau',  consisting  of  titanic  acid  and 

other  titanifi  mounds,  is  used  for  further 

4. .sulphurising   the   iron.     If   after    the    reduction 


the  iron  still  contains  sulphur,  lluorspar  and 
ferrosilicon  are  added  to  free  the  slag  from  iron, 
and  the   desulphurisation   continued. — J.N.I*. 

Hardening      or      teinperinij     and     bra.?ina       sleet  ; 

Compound  i<>r  use  in .     c.  Buckler,  Ijoed.s. 

Eng.   Pat.    109,501),   Jan  22,    1917.     (Appl.    No 
L048  of  1917.) 

A  composition  for  u.sc  in  hardening,  tempering, 
or  brazing  steel,  to  prevent  surface  oxidation. 
consists  of  boric  acid  isd  parts,  Hour  2  parts. 
Bait  2  parts,  sal  ammoniac  '.i  parts,  sugar  of  lead 
:i  parts,  blue  .-.lone  1  part,  and  rouge  3  parte.. 
The  composition  may  be  used  as  a  jiowder,  or, 
mixed  with  soft  soap,  as  a  paste. — W.  F.  P. 

Ferro-uranium  alloy.  Nickel-uranium  nlloij. 
Process  of  manufacturing  fcrro-uranium.  K.  M. 
Keeney  and  L.  P.  Vogt,  Washington,  P».. 
Assignors  to  Standard  Chemical  Co.,  Pittsburgh. 
Pa7u.S.  J'.'ts.  (a)  1,240,054,  (b)  1,240,055, 
and  (C)  1,240,056,  Sept.  11,  1917.  Oaten  ol 
appl.,  (A)  and  (B)  Dec  21.  and  (c)  Dec.  28,  1915. 

(A)  A  FKRRO-URANll'M  alloy  contains  25—30  % 
uranium  and  more  than  60  %  iron.  (b).  Tie- 
iron  in  (A)  is  replaced  by  nickel.  (o)  The  allov 
described  in  (A)  is  made  by  mixing  subdivided 
iron  with  uranium  oxide,  a  carbonaceous  reducing 
agent,  and  a  neutral  slag-forming  material  stub 
as  fluorspar,  and  heating  the  mixture  to  a  tempei 
ature  above  the  melting  point   of  iron. — W.  P.  P. 

[Palladium -gold]  atloy.  Electro  .Metals  Pro 
dUCtS  Co..  Assignees  of   11.  S.  Cooper,  ('lev 

nbio.  t  .S.A,     Eng.  Pat.  109,176,  Dee.  s,  1916. 

(Appl.  No.  17,669  of  1916.)      Under   Int.   Conv.. 

Sept.  29,  1910. 
An  alloy  composed  of  00  °0  palladium  and 
40%  gold  has  a  melting  point  approximating  to 
thai  of  pure  palladium  and  higher  than  thai  o) 
the  alloy  containing  equal  weights  of  the  metab. 
It  resists  the  action  of  acids  and  •  asee  and  bine 
temperatures,  thus  forming  a  useful  substitute 
for  platinum  in  the  preparation  of  laboratory 
ware  and  for  dental  purposes.-  -J.  N.  P. 


Metallic  bodies  :    Improvements  in 


[Modifi 


cation  of  crystal  structure.]     J.  Pintech  Akt.-Ges. 

Berlin,  fog.  Tat.  109.21'S,  Sept.  5,  1910. 
(Appl.  No.- 12,583  of  1916.)  Addition  to  Bag. 
l'at.  16.620  of  1911  (see  Fr.  1'at.  109,212  oi 
1914  ;   this  .1.,  1915,  36). 

Tnc  crystal  structure  of  metal  rod-.,  wires,  01s 
incuts,  or  ribbons,  i^  modified  so  that  a  .single 
crystal  extends  throughout  the  whole  length  am 
cross  section  of  the  metal,   by  pawing  the  bod 

through  a  source  of   heat    either   til   vacuo  or  in  ai 
enclosed  aiia.ee  filled  with  a  reducing  or  inert  ga«. 
at  a  speed  which  i.-  nol  greater  than  the  i 

growth  of   the  crystal   formation.      The  appai.it 
is  arranged  to  give  a  gradual  preheating  of  thi 
metal,  followed  by  a  rapid  rise  to  the  maximum 
temperature,    a    sudden    fall,    and    then    gradual 

COOhng.      The   wires    or    rods    are    passed    down    I 

thin-walled  tube  at  the  lower  end  of  which  is  ■■> 
spherical  or  rectangular  chamber,  and  through  tin 
i.  nfcre  of  a  loop  oi  wire  which  is  arranged 
interior  of  tho  chamber  in  a  plane  at  right  angles 
to  the  axis  of  the  travelling  metal,  and  can  be 

ed  bo  a  high  temperature  bj  the  passage  ol  an 
electric  current.     In  alinemenl  with  the  top  tube. 
and  passing  through  the  lower  part  of  tho  chsmbet 
is  l  be  ,  cond  tube,  the  uppei  cart  of  which  exl 
into   the   chamber   to   a    distance  which   can   be 
adjusted.     The  tubes  and  chamber  are  instil 
m   such   a  manner   thai    the    heat    I 
the    spiral   of   wire    in   tho    centre   produces    the 

eesary  gradient-  of  tempoieture  throughout  the 
apparatus.     Auxiliary  heating  of  the  a 
ilso  be  arranged  by  passing  a  current  through  tht 
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rod  or  wire  under  treatment.  For  this  purpose 
the  ends  of  the  tubes  are  closed  by  plates  provided 
at  their  centres  with  fin?  borings  at  the  upper  ends 
of  which  mercury  wells  form  air-tight  seals  be- 
tween the  plates  and  the  travelling  metal.  The 
mercury  seals  servo  as  contacts  for  introducing  a 
heating  current  through  the  wires,  etc.,  and  are 
cooled  and  the  formation  of  arcs  checked  by 
causing  a  current  of  gas  to  impinge  on  the  surface. 
Intermediate  contacts  of  this  nature  may  be 
arranged  at  intervals  in  the  tube  so  as  to  limit  or 
vary  this  auxiliary  beating  to  a  certain  section 
of  the  metal.  Several  wires  may  bo  passed  parallel 
to  each  other  and  thus  treated  simultaneously  in 
this  apparatus,  without  extra  consumption  of 
current.  Wires  and  filaments  prepared  by  this 
method  may  be  worked  or  even  drawn  cold  through 
dies  without  breaking  down  the  crystal  structure. 

—J.  X.  P. 

Depositing   metal   by   an   electric   arc  :     Method   of 

and   mean*  for .     E.    ]i.    Jones,    London. 

Eng.  Tat.  10!),:',1>1.  (Appl.  Nos.  13.342,  Sep.  20, 
1916,  and  3864,  Mar.  16,  1917.) 

In  the  production  of  metal  deposits  i,\  sustained 
deposition  by  means  of  an  electric  arc  beat  is 
applied  to  the  deposited  metal  to  render  it  homo- 
geneous and  free  from  blow-holes  and  sh 
defects.  In  order  to  confine  the  fused  metal 
during  deposition,  the  part  of  the  article  to  be 
treated  is  surrounded  by  a  refractory  mould,  which 
is  conveniently  prepared  from  a  mixture  of  slaked 
lime  or  the  residue  from  the  manufacture  of 
acetylene  from  calcium  carbide  with  5 — 10  % 
sodium  silicate.  The  processmay  be  applied  to  the 
production  of  a  cutting  edge  of  high-speed  steel  on 
a  base  of  mild  steel  by  local  deposition  of  metal, 
or  to  the  deposition  ..r  hardeni  ■,!  metal  on  bearing 
surfaces. — J.  N.  1'. 

Metal  electrodes  used  in  electric  arc  soldering  and 
deposition   of  metals  :    Method   oj  — . 

E.  U.  Jones,  Londou.  Eng. '  Pat.  10!),i;5-2, 
Sept.  20,  1910.     (Appl.  No.  13,343  of  1916.) 

A  &ietai,  electrode  for  electric  arc  soldering  or 
deposition  of  metals,  e.g.,  high-speed  steel,  com- 
prises one  or  more  mild  steel  or  cast  iron  cases  of 
(  hanne.1  section,  in  one  of  which  a  rod  containing 
carbon,  e.g.,  of  cast  iron,  carbon,  or  ferro-chrome, 
is  placed.  The  remainder  of  the  case  is  filled  with 
the  material  to  form  the  high-speed  alloy,  such 
as  vanadium,  cobalt,  tungsten,  molybdenum, 
chromium,  with  or  without  aluminium,  mixed  with 
a  suitable  binding  agent  such  as  sodium  silicate. 
These  materials  may  be  previously  moulded  in  the 
desired  shape  by  extrusion  and  allowed  to  set. 
The  electrode  is  enclosed  in  a  suitable  covering 
such  as  asbestos  yarn  soaked  in  sodium  silicate 
solution,  and  powdered  aluminium. — W.  F.  E. 

Nickel-copper  matte;  Process  for  refining .     C. 

Langer,  Clydach,  Glamorgan.  Eng.  Pats.  (A) 
109,401  and  (h)  109,402,  Mar.  17.  1017.  (Appl. 
Nos.  3904  and  3905  of  1917.) 

(A)  Bhrsjoukrised  nickel-copptr  matte  is  reduced 
to  a  fine  powder,  and  calcined  so  as  to  convert 
the  nickel  and  copper  into  oxides,  which  are  then 
leached  with  a  solution  of  about  10  %  sulphuric 
acid  at  about  80°  C,  when  60 — 80°,,  of  the  copper 
oxide  is  dissolved  as  sulphate.  The  solution  is 
filtered  off,  the  residue  is  dried,  reduced  to  a 
powder  containing  about  60 — 65  %  of  nickel,  and 
used  to  displace  copper  from  the  copper  sulphate 
solution.  The  nickel  can  be  recovered  from  the 
solution  by  electrolysis  with  insoluble  anodes,  or 
the  sulphate  can  be  recovered  as  such  hy  crystal- 
lisation, while  the  precipitated  copper  can  be  cast 
into  anodes  and  refined  by  electrolysis,  or  con- 
verted into  oxide  by  calcination  and  dissolved  in 


,  ,  tV *ulPhui;lc  acld  to  form  copper  sulphate. 
(B)  After  treatment,  of  the  finely  ground  calcined 
nickel-copper  matte  with  dilute  sulphuric  acid  so 
as  to  dissolve  the  bulk  of  the  copper,  the  residue 
SwiV??  dwuh  s\vo,^  sulphuric  acid  at  aboul 
loo  O.  and  the  sulphates  produced  are  separated 
by  dissolving  in  water,  precipitating  the  coppei 
trom  the :  solution  by  finely  divided  metallic  nickel 
and  finally  recovering  the  nickel  from  its  solution 
by  electrolysis. — J.  N.  P. 

Copper-nickel  pyrrhotite  ;    Treatment  of .     \y 

McA.    Johnson,    Assignor    to    Continuous    Zine 
turuace    Co.,      Hartford,      Conn.      U.S.     Pat 

oTiihn^- 28)  1("7-  Date  of  app,: 

Tins  material  is  crushed  to  a  fine  powder  and 
.subjected  to  the  action  of  chlorine  in  closed 
chambers,  whereby  sulphur  is  displaced  and 
yoiatihsed.  The  resulting  chlorides  are  dissolved 
in  water,  and  after  removal  of  copper  and  precious 
metals  by  adding  scrap  iron,  iron  and  cobalt  are 
precipitated  as  hydroxides,  the  hydroxides  are 
dissolved,  and  the  iron  and  cobalt  precipitated 
separately.  Nickel  is  separated  as  chloride  from 
the  remaining  solution  by  evaporation  and  crystal- 
lisation, and  the  chloride  is  reduced  to  the  metal 
by  heatnig  with  hydrogen  in  a  closed  rotort. 

—J.  N.  P. 

Meialli    dtbris ;   'Preventing  corrosion  or  wash 

■ -.     F.  E.  Whit  ham,  Sowerby  Bridge,  Yorks. 

Eng.  Pat.  109,719,   Apr.   17,   1917.     (Appl.  No 
5375  of  1917.) 

METAL  turnings,  especially  aluminium,  which  have 
1  "ii  subjected  to  the  action  of  an  alkaline  liquid 
used  as  a  lubricant  for  the  cutting  tool,  are  treated 
with  an  acid  bath  to  neutralise  the  alkali  and 
prevent  corrosion.  If  the  metallic  debris  has  been 
subjected  to  the  action  of  acid,  an  alkaline  bath 
is  used. — W.  F.  E. 

Hardening  metal  articles  ;  Apparatus  for  ■ 


Renault,  Billancourt,  Prance.  Eng.  Pat 
109,596,  June  20,  1917.  (Appl.  No.  8866  of 
1917.)     Under  Int.  Com.,  Sept.  13,  1910. 

Apparatus  for  hardening  a  succession  of  similar 
articles  comprises  a  ^  ertical  cylinder  in  the  bottom 
of  which  the  article  ;^  supported  on  a  rotatinv 
stand  provided  with  helical  grooves.  For  each 
hardening  operation,  liquid  from  a  measurinf. 
k  is  poured  through  a  funnel  into  the  cylinder, 
and  falling  on  the  grooved  stand,  causes  it  to 
rotate.  ]f  the  article  is  hollow  an  additional 
funnel  and  pipe  are  provided  leading  into  its 
interior,  the  funnel  receiving  a  proportion  of  the 
liquid  from  the  tank.  The  main  cylinder  is  raised 
and  lowered  as  each  article  is  replaced,  and  the 
tank  is  automatically  refilled  to  a  predetermined 
level  at  the  same  time  by  a  float  actuating  an 
electrical  device  which  controls  the  liquid  supply. 

— W.  P.  F. 

Annealing  and  like  filatures;  Poors  of  gas-heated 
— — .  Dowson  and  .Mason  Gas  Plant  Co..  Ltd.. 
T.  Wright,  and  E.  W.  Mawby,  Manchester. 
Eng.  Pat.  109,755,  May  i,  1917.  (Appl.  No. 
6353  of  1917.) 

In  a  gas-heated  annealing  or  like  furnace,  the 
inlet  door  is  hinged  horizontally  on  a  part  of  the 
door  frame  which  projects  forward.  When  closed 
door  is  slightly  inclined,  with  its  lower  edge 
resting  on  the  lower  pari  of  the  frame,  and  if  can 
only  open  inwards.  Cold  air  is  prevented  from 
entering  and  hot  air  from  leaving  the  annealing 
chamber  at  the  sides  of  the  door  when  opened 
by  the  projecting  part  of  the  door  frame.  In  u 
modification  having  three  adjacent  doors  which 
open  outwards,  side  plates  are  pre*  ided  projecting 


1130 


I  l.  X.     I1KTAI£;  METALLTOtGY,  ISOLUDIK  CRO-XETALLUSCn  .    -..  i»ir. 


outwards  from  the  door  b  the  two  outer 

ends,    and    similar    plates    are    attached    to    i ii. 

of  tin-  two  Bide  Uo.'i  -.       .  .        tv  *> 
doors  "i  looi  ■.  itli- 

out  allow  ing  air  to  ei  I  he  sides. 

\\ .  1  ••.  i •'. 

Furnace*  of  Ike  cru     i  like  type.     Richmond 

(ias  Stove  and  Metei  Co.,  I  td.,  and  II.  II 
W.  rrington.  \,  •.  16,  1917. 

(Appl.  No.  '    38  of  1017.) 

v  gas-heated  crucibl*  is  divided  by  a 

vertical  wall  into  two  parts,  one  of  which  consti- 
tutes til.  ci  tcible  chamber,  whilst  the  other  pari 
is  divided  into  two  compartments,  the  upper 
of  which  is  us.-, I  for  preheating  the  mi  tal  or  otnei 
substance.  The  lower  compartment  is  fitted  with 
two  sets  of  (7-pipee,  through  which  passes  the 
mired    by    the    gas-burner.     Thi  are 

healed  bj  t  he  product  3  ol nbuation  of  tne  fui  1    1  • 

and  thus  heat  th«'  incoming  air  recuperatively. 

A.  B.  H. 

\tagneti  ore.    The  Eardy  Patent  Pick  Co., 

Ltd.,  and  G.  J.   McD.  Smith,  Sheffield.      Eng. 
Pat.   109,766,   June    I.    1917.     (Appl.    No.   7973 

of  1917.) 

A  magni  ii  paratoi  comprises  a  horizontal 
brass  cylinder  containing  the  material  to 
separated,  surrounded  by  radial  electromagnets, 
the  whole  being  rotatable.  Bach  magnet  as  it 
reaches  its  highest  point  is  demagnetised  and  the 
magnetic  particles  on  the  wall  of  the  cylinder 
fall  into  a  discharge  shoot.  To  prevent  the 
magnet  at  this  point  from  being  influenced  by 
cent  energised  magnets,  and  the  retention 
of  the  magnetic  particles  in  consequence,  inter- 
mediate radial  iron  arms  are  provided  which  are 
magnetised  by  induction  with  an  opposite  polarity. 
The  radial  .this  also  increase  the  intensity  of  the 
magnetic  fields  of  the  electro-magnets.-    W.  F.  I'. 


the  non-poroi  n  co-operates  with 

i  the  to  maintain  the  Bolution  in  each 

cathod  chamber  under  atmospheric  pressure, 
but  above  the  level  oi  the  solution  in  the  anode 
chan  are  provided  for  regulating  the 

dill  tween  the  levels,  so  a.s  to  control  the 

amount  "t  solution  passing  through  tt'"  porous 
portions  of  the  vessels.  The  solution  i^  with- 
draw a  I  code  chamber  by  suitable  means, 
and  overflow  channels,  passing  over  the  ■  1 
the  tank,  are  arranged  for  withdrawing  BOlutioi 
from  the  cathode  chamber. — B.  X. 

Electrolytic  deposition  ;   Apparatus  for .     !•'.  1 

Aniis  II.  Perth  Amboy,  K.J,    0.8.  Pat.  1,239,448 
Sept.  II.  1017.     Date  of  appl.,  Oct  31,  1013. 

Tin-;  catiu  de  she  t«  are  -upended  fro:n  conducting 

members  connected  to  t! lectrolytic  tank,  jmd 

a     1  is    arranged    between    the    cati 

sheet-  to  act  as  anode,  with  an  open  top  for  the 
passage  ol  particles  of  conducting  material  and 
solution.  The  receptacle  is  provided  with  a 
bottom  for  supporting  the  particles  of  conducting 
material,  but  permitting  the  passage  of  liquid,  and 
conducting  members,  extending  Into  the  receptacle, 
are  arranged  to  form  a  wet  contact  with  the 
material.  The  anode  receptacle  has  closed  end- 
anil  open  Bides,  the  latter  being  covered  with 
"rotary  cut  veneer"  porous  diaphragms,  sup- 
ported le  the  Bides  and  by  rods  attached  to  the 
receptacle.  Electrolyte  is  supplied  to  the  tank 
and  receptacle,  and  means  1110  provided  for 
circulating  the  Bolution  through  the  anode  and 
removing  it  from  the  tank.— B.  N. 


Ores;  Process  of  extracting  metals  from  —  .  Ik  T. 
Stannard.  Eennecott,  Alaska,  Assignor  to 
Kennecott  Copper  Corporation,  NV ".  York. 
CT.S.  Pat,  1,238,961,  Sept.  t,  1917.  Hale  oi 
appl..   Aug.   7,    1916. 

The  ore  is  leached  with  a  volatile  solvent,  the 
-olution  withdrawn,  and  the  metal  and  volatile 
reagent  recovered  :  steam  is  then  passed  through 
the  charge  ;  the  condensed  water  removes  any 
remaining  metal-bearing  solution,  and  the  volatile 
tgent  is  recovered  from  the  liquid.  The  treat- 
ment with  steam  m»y  be  continued  until  the 
charge  is  hot  and  condensation  no  longer  takes 
place  ;  the  escaping  steam  is  condensed  and 
treated  separately  for  recovery  of  volatile  reagent. 
By  washing  the  ore  partly  with  the  condensed 

liquid  and  partly  with    live  steam,  smaller  volumi  S 
of  stronger  leaching  solutions  may  be  obtained. 

\\ .  i:.s. 

Electrolyi  eposition  of  copper'].  X.  V. 
Iiybinette.  Christiania,  Norway.  Iks.  Pat. 
L,239,012,Sep.4,1917.  Dal appl.,Maj  22,1913. 

Vn  electrolytic  cell  for  use  in  the  deposition  of 
copper  from  copper  sulphate  solutions  contain 
iron  sulphate,  is  composed  of  a  tank  in  which 
anodes  are  suspended.  \  number  Ol  vi 
abo  suspended  in  the  tank  in  such  a  manner  that 
they  can  bi  removed,  each  vessel  having  a  lower 
lus  portion  below  the  ton  of  the  tank  si  parating 

nd  an  up] 
porous   portion    extending    above    the    tank.     A 
.'-athode  is  suspended  in  each  ves  el,  wit  . 
for    supplying    the    electrolyte    directly    to    the 


Ores  :   Process  for  treating  ■ 


N.    I    -    I    111  in*  clLs.-n. 


jun..  Assignor  to  Holt-Christensen  Priice.-w  Co., 
salt  Lake  City,  Dtah.  U.S.  Pat.  1,239,167, 
Sop.   I.  1917.    Date  of  appl.,  Mar.  10,  1013. 

In  roasting  ores,  the  coarser  particles  are  screened 

out  and  a  portion  spread  uniformly  over  the 
roaster  grate;  a  moistened  mixture  of  ore,  salt. 
and  sulphides  is  spread  uniformly  upon  thi 
coarse  material,  and  the  upper  layer  is  loosened 
by  disturbing  the  lower  one.  The  upper  portion 
of  the  top  layer  is  heated  to  ignite  the  .sulphides, 
the  roasting  being  accomplished  by  a  downward 
current  of  air.  The  coarse  particlee  are  again 
screened  (.ut  of  the  roasted  mixture  and  used1  ovei 
again.  The  whole  process  is  carried  out  con- 
tinuously.     \V.  It.  S. 

Alkali-earth     metals    lin<itrnc#iuni] ;     Process    for 

obtaining .     W.  M.  Orosvenor,  Itidgewood. 

N.J.  U.S.  Pat.  1,239,178,  Sep.  4.  1017.  Date 
of  appl.,  Feb.  .1,  191tS. 

Material  containing  magnesium  oxide  i-  heated 
for  a  long  time  in  a  current  of  inert  gas,  e.g.. 
hydrogen,  neatly  to  the  temperature  at  which 
magnesium  vapour  would  he  liberated,  so  as  to 
remove  volatile  impurities,  then  heated  with  a 
iuitable  reducing  agent  to  a  point  not  far  ab 
the  temperature  at  which  metallic  magnesium  it 
formed,  to  avoid  volatilisation  of  mor"  refractory 
tmpuritie  1  the  magnesium  vapour  is  condensed. 
The  material  must  be  sufficiently  basic  to  Ic 
a  melting  point  above  the  volatilising  point  of 
aesium.     W.  R.  S. 

MacMnem  for  .     Ik   0 

Harding,  Rancagua,  Chile.      U.S.  (Vt.  1,239,179, 
Sep.   i.   H'17.     Date  of  appl.,  Jan.  15,   1017. 

\  SINTERING  machine  r,omDrLsea  a  vertical  tubular 
sintering-  I  amber,  and  above  it  a  stationary  con- 
r  with  a  tapered,  radial  delivery  orifice  and 
a  .-V  eath  the  conveyor.     A  rotary  shoot 

is  provided  between  the  delivery  orifice  and  th  - 
top  of  the  slntering-chamber.     w.  R.B. 
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Or-«e  end  substance*  ;    Process  for  the  treatment  of  I 

.     P.  L.  McGrahan,  Los  Angeles,  Cal.     U.S. 

Pat.    1,239,282,   Sep.    !-    1917.     Date   of   app 
Feb.  20,  1014. 

The  process  consists  in  smelting  the  ore,  drav 

i  he  liberated  gases  and  partly  condensing  them, 
-uperheating  tho  remainder,  and  returning  it  to 
the  furnace.  The  condensed  portion  is  separated 
into  its  constituent  products. — W.  R.  S. 


•'older.]  Composition  of  matter.  W.  A.  Day, 
Bellingham.  Wash.  TT.S.  Pat.  1,239,465, 
Sept.  11,  1917.     Date  of  appl.,  Mar.  12,  1017. 

A  solder  for  cast  iron,  mild  steel,  pot-metal, 
aluminium,  lead,  and  the  like  is  composed  of  lead, 
5  part*,  tin.  5  parts,  and  zinc,  1  part. — W.  F.  F. 

-  lering  compound.  G.  Gardiner.  East  Cleveland, 
Ohio.  U.S.  Pat.  1,230. 7S5,  Sept.  11.  1917. 
Date  of  appl.,  May  1,  1916. 

A  soldering  compound  consists  of  tin.  35  parts, 
zinc,  17-5  parts,  copper  1  part,  and  antimony,  002 
f . — W.  F.  F. 

Welding  and  soldering  of  articles  constructed  of 
aluminium  ;  Composition  of  matter  for  the  ■ — — . 
0.  C.  ,  Wells,  Fort  Worth,  Tex.  U.S.  Pat. 
1,289,854,  Sep.  11,  1017.  Date  of  appl., 
June  23,   1017. 

A  composition  for  welding  and  soldering  alum- 
inium consists  of  aluminium,  1  part,  lead,  3 
parts,  block  tin,  7  parts,  and  zinc,  2  parts. — W.  U.  I". 

Iron   tungstate]  ores  ;    Process  for  treating  . 

H.    E.    Cleaves,    Washington,    D.C.     U.S.    Pat. 
1,239,885,  Sep.  11, 1917.Dateof  appl.,  Mar.9. 1017 

Oreb  or  compounds  containing  one  or  more  of  the 
metals  of  the  fifth  and  sixth  groups,  e.g.,  an  ore 
containing  an  iron  tungstate  mixed  with  undesir-   ! 
able  metals  oc  metalloids,  are  treated  at  a  tempera- 
ture above  red  heat  with  non-oxidising  gas  con-   I 
taining  hydrogen  chloride  and  a  reducing  agent. 
Iron    and    tungsten    chlorides    are    formed    and   : 
volatilised,  and  the  stream  of  gas  containing  them   | 
is  passed  into  water  where  tungsten  oxide  is  pre- 
cipitated.      The     hydrogen     liberated     combines   i 
with  part  of  the  metalloids,  and  the  reducing  agent   i 
is.  present  only  in  such  quantity  as  is  necessary   I 
to  prevent  the  formation  of  freo  chlorine  by  reacting   j 
with  the  excess  of  metalloids  not  combined  with 
nydrogen. — W.  F.  F. 


Minerals  :     Flotation    of 


C.    L.     Perkins, 


Pittsburgh.  Pa.,  Assignor  to  Metals  Recover}' 
Co.,  New  York.  U.S.  Pats,  (a)  1,240,597, 
(B)  1,240,598.  and  (c)  1,240,599,  Sept,  18,  1917. 
Date  of  appl..  Aug.  2.  1917. 

A  small  amount  of  (a)  /3-naphthylamine  or  (B) 
xylidine  and  other  agents,  with  sufficient  alkali  to 
give  a  distinct  alkaline  reaction,  is  added  to  tho 
!iiineral  pulp,  and  the  resulting  mixture  subjected 
to  flotation,  (c)  A  mixture  of  a-  and  /S-naphthols 
•vnd  other  agents  is  added  to  the  mineral  pulp,  and 
the  whole  subjected  to  flotation. — T.  II.  B. 


Carnotite  ores  ;   Concentrating 


.  II.  Schhmdt, 
Columbia,  Mo.  U.S.  Pat.  1,240,607,  Scot.  IS. 
1917.     Date  of  appl..  June  16,  1916. 

'  vTvNOTite  ores  and  other  materials  containing 
radium  are  heated  with  nitre  cake  at  a  temperature 
•»urTicient  to  dissolve  the  radium  together  with 
barium  as  sulphates.  The  resulting  solution  i> 
poured  into  water  while  still  liquid  :  the  radium 
>arium  sulphate  is  thus  precipitated  in  ft  finely 
■iivided  condition,  and  is  afterwards  separated 
from  the  undissolved  material. — T.  It.  I!. 


Magnetic  material  {iron]  ;  Process  for  making . 

British  Thomson-Houston  Co.,  Ltd.,  London. 
From  General  Electric  Co.,  Ltd.,  Schenectady, 
N.Y.,  U.S.A.  Eng.  Pat.  109.528,  Nov.  8,  1916. 
(Appl.  No.  16,008  of  19 

See  U.S.  Pat.  1,2  >l,633of  1016  ;  this  J.,  1916, 1222. 

Aluminium  skimn  ■  slags,  or 

analogous   material-'  ;    Process   for   treating . 

H.  A.  Gill,  London.     From  W.  1  -,  Inc 

Aurora,  111.,  U.S.A.  Eng.  Pat.  109,746.  Mar.  2;:' 
1917.     (Appl.  No.  4208  of  1017. 

See  U.S.  Pat.  1.228,1 19  of  1917  ;  this  J.,  1917,  888. 

Crucible  fur-nace.  (i.  and  J.  Keith,  London 
U.S.  Pat.  1,241,397,  Sept.  25,  1017.  Date  of 
appl.,  Oct.  23,  1016. 

See  Er.g.  Fats.  17,902  of  1915  and  8703  of  1916: 
this  J.,  1917,  88. 

Method    of    agglomerating    finely -divided    material. 
D.S.   Pat,    1,239,221.     See  I. 

Manufaciurt     of    crystalline    fused    alumina    land 
jerrosilicov.   and   alkali   compounds].     U.S. 
1,239,984.     Set  VII. 


XI— ELECTRO-CHEMISTRY. 

Electrical    fume    precipitation  ;     Some     theore  ■ 

aspects  of .     W.  W.  Strong.     Joint  meeting 

of  Amer.  Electrochem.  Soc.  "and  Amor.  Inst 
Min.  Eng.,  Jan.  and  May,  1917.  [Advance 
copy.]     16  pages. 

The  rapid  progress  which  has  been  made  in  th 
past  few  years  in  tho  application  of  electrical  fame 
precipitation    is    due    largely    to    the    technical 
advances  in  the  construction  of  apparatus  for  the 
production  of  high-voltage   electric  currents,  the 
theoretical   side   of    tho   process   having   received 
comparatively   little   attention.     In   the   simplest 
form  of  electrical  precipitation  apparatus,  namel> 
a  wire  (charged  negatively)  arranged  axially  within 
a    cylinder,   with   a    high   difference   of   electrical 
potential  between  the  two.  three  different  regions 
may  be  distinguished  :  the  inner  zone  is  the  region 
of  active  electrode  rays  or  positive  ion  rays  and 
positive  space  charges,  whilst  the  outer  zone  is  the 
region  of  passive  electrode  rays  and  negative  spaco 
charges;  intermediate  is  the  zone  where  tho  gas 
molecules  become  charged  by  collision  with  ions. 
In  electrical  precipitation  it  is  important  to  keep 
tho  fumes  as  far  as  possible  within  the  region  of 
passive  electrode  rays  and  negative  space  charges. 
The  space  charge  effects  of  the  small  ions  of  the 
corona  discharge  do  not  interfere  with  electrical 
precipitation,  any  choking  of  corona  currents  by 
spaco  charges  being  due  to  the  large  ions.     If  the 
effect  of  space  charges  be  neglected,  the  formation 
of  ions  in  a  gas  i3  probably  not  greatly  affected  by 
fumes  and   smoke,   but   the  nature  of  tho  fume 
particles   probably  greatly  affects  the   ease  with 
which  they  hold  "ions.     Some  substances,  such  as 
zinc  oxide,  may  reflect  ions  that  collide  with  them, 
but  in  such  cases  formation  of  a  thin  layer  of  some 
conducting    substance    over   the    surface    of    th 
particles  may  make  it  possible  to  charge  them. 
The  greater  the  spaco  charge  in  a  troater  the  lees  is 
the  voltage  that  can  be  applied.      In  practice  a 
pipe  having  a  diameter  about  30  times  the  diameter 
of   tho  corona   is   used.      It    is   suggested   that  in 
the  future  development  of  the  process,  in  addition 
I  (ranees  in  regard  to  the  more  efficient  charging 
of  the  suspended  particles  and  the  maintenance 
of  the  corona  nt  its  maximum   value  mora  con- 
tinuously   and    uniformly,    the  >ility    of 
utdising  the  chemical  power  of  the  corona  discharge 
as  well  as  its  pr*  to  br 
considered. 
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[Wot.  15,  1017. 


Pates  ts. 

hleclric  discharge  apparatus.  C.  Pield-Frank,  New 
York.  Assignor  to  General  Electric  Co.  I  .8. 
Pat.  1,238,860,  \Ug.  28,  1917.  Date  of  appl., 
Jan.  27,  19lo. 

Electrodes  consisting  of  two  metallic  plab 
arranged   parallel   to   one  another   in   a    case   of 
insulating   material   which   is   filled   with   a   dry 
flocculent  oxide  of  lead  prepared  by    heating  the 
precipitate  d  peroxide.     A  conducting  path  of  high 

istance  is  thus  formed  between  the  electrodes, 
■  he  passage  of  a  large  current  being  checked  by  an 
increase  in  resistance  of  the  material  in  the  path 

ween  the  electrodes,  due  to  th  produced 

in  the  oxide  on  el<  vation  of  temporal  are.     J.  N.  1*. 

Fwrnnoe  :  Electric  B.  P.  Price,  Port  rhester, 

N.Y..  Assignor  to  Electro-Metallurgical  Co., 
Mew  York.  U.S.  Tat-.,  (a)  1,239,214  and  (b) 
1,239,216, Sep.  I.  1!>17.  Dateofappl.,  Pel    1, 1917. 

v)  A    cast-metal    base,    made    in  .    is 

provided  with  a  cooling  arrangement,  and  with  a 
hearth  or  bod  of  carbonaceous  mati  rial,  I  be  hi  arth 
and  the  base  being  separated  by  a  series  of  over- 
lapping (b)  The    furnace    lias    a 

Lovable  electrode,  with  a  flexible  conductor  in  the 

i to  it,  and  a  flexible  shield  is  disposed 

between  the  flexible  conductor  and  the  furnace, 
i  he  shield  being  movable  with  the  conductor  but 
insulated  from  it.     B.  X. 

Electrolytic  apparatus.  1 1 .  T.  Shriver,  West  Orange, 
N.J.  U.S.  Pat.  1,239,580,  Sept-  11,  1917.  Date 
of  appl..  May  25,  I'M.",.  Renewed  Apr.  17,  1910. 

Vh  electrolytic  apparatus  <>f  the  filter-press  type 

is  composed  of  a  number  of  cells  in  series, 
formed  from  vertical  parallel  recessed  plates, 
held  face  to  face.  A  diaphragm  is  arranged 
between  each  pair  of  recessed  plates,  and  means 
are  provided  for  maintaining  the  electrolyte, 
iiich  is  heavier  than  water,  at  approximately  a 
predetermined  level,  the  diaphragm  being  porous 
iw  and  non-porous  above  the  normal  level  of 
liquid.  A  horizontal  diluent  supply  duct  is 
eonnecled  by  means  of  auxiliary  duets  with  (he 
iower  parts  of  the  cells,  and  means  are  provided 
for  placing  the  diluent  in  the  various  ducts 
underpressure,  the  pressure  means  and  the  auxiliary 
ducts  being  constructed  and  arranged  so  that 
the  diluent  flows  from  the  supply  duct  to  He-  cells 
.  nd  not.  iu  the  reverse  direction.  Main  gas  ducts, 
extending  through  the  plate.-,  axe  connected  to 
each  of  the  cells  to  carry  away  the  gas  formed 
at  the  anodos  and  cathodes  respectively.  The 
pressure  i-  sufficient  to  cause  water,  as  a  diluent, 
to  flow  into  the  cells  when  the  level  of  the  electro- 
lyte falls  below  the  normal,  but  is  insufficient  to 
•  :>uso  the  electrolyte  to  flow  into  the  main  gas 
ducts.—  B.  X. 

Insulating  compound  and  method  of  producing  the 
same.  J.  VS.  Harris,  Montclair,  X..T..  Assignor 
to  Westnn  Electric  Co.  U.S.  Pats,  (a)  1,240,566, 
(B)  1,240,566,  and  (c)  1,240,567,  Sept.  18,  1917. 
Date  of  a  ppl.,  Mar.  5,  1915. 

(a)  A  mxxtotie   of  resin  and  castor  oil  is  heated 
.  :  250°  to  310°C.  until  from  5  %  to  b">  %  of  the 
di  composition  products  of  the  castor  oil  has  I 
distilled  off.     The  article  to  be  protected  i 

ii    the   residue  kted    to   300    0.   (B)   A 

mixture  of  i  astor  oil  a  stor 

or  (c)  a  mij  1 1  metallic  resinate  and 

tor  oil.  is  sui>,'.  ■■  distillation 

>   n  per  buri  I.,    sufficiently 

h    to    produce    a    solid,    insoluble    substance. 
The  mixture  is  heated  either  on  the  article  to  be 
1  or  in  the  desired  shape  of  the  insulating 
material. — B.  V.  B. 


Electric  furnace.  J.  L.  Oixon,  Sheffield.  Q.S. 
Pat.  1,241,351,  Sept.  25,  1917.  Date  of  appl  . 
Feb.  23,   1916. 

I  Pats.   1742,  8513,   16,263,  and  17,90!)  of 

191 1  :   t'.is  J.,  1915,  233. 

llis  (ram  kelp.     U.S    I'nt. 
1,238,600.     See  VII. 

1  i        lytic    cell     U.S.     Pat     1,239,012.     Set     X. 

'  for    electrolytic    imposition.     U.S.    Pat. 

1,443.     > 
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Fats    and    oils;      Method     for    fractionating .. 

A.    Seidenberg.     J.    Ind.    Eng.    Cham.,    1917. 
8,  855     858. 

'I'm.  fat  is  dissolved  in  two  or  more  solvents  (r.. . 
alcohol  and  ether),  one  of  which  is  more  volatile 
than  the  other  and  has  a  greater  solvent  action 
upon    the  .     Air    is   aspirated    through 

the  solution,  causing  a  gradual  evaporation  and 
considerable  decrease  in  the  temperature,  and 
the  glycerides  which  successively  separate  are 
removed.  In  this  way  a  fractionation  of  the 
give,  rides  in  the  order  of  their  insolubility  is 
effected,  and  pure  products  may  be  obtained  by 
combining;  similar  fractions  and  repeating  the 
fractionation  as  many  times  as  is  necessary 
Bj  thus  fractionating  100  grins,  of  tallow  dissolved 
in  1000  c.c.  of  a  mixture  of  ether  and  absolute 
!  (1:1),  and  re-fractionating  the  deposits 
:  .;  ores  of  alcohol  and  ether,  about  0-9s  gnu. 
of  i  mixed  glyceride  (oleodistearin),  and  about 
20-6  grms.  ot  a  more  soluble  glyceride.  «' 
palmitin  were  isolated.  No  evidence  of  th. 
pr  »  ence  of  triolein  was  obtained.  Th.-  method 
may  be  adapted  to  the  det<  ction  of  beef  or  mutton 
fat  in  butter  at.  Thus  a  sample  ot  pure  buttei 
fat  when  fractionated  from  mixtures  of  other  ani! 
blcohol  yielded  3-8%  of  insoluble  glycerides, 
whilst  the  same  fat  to  which  20%  of  t  allow  had 
h  added,  yielded  under  the  same  <  ondition». 
,  of  insoluble  glycerides.— C.  A.  M. 


Fats  and  oil.i :    Thermal  values  of- 


.  II.  Th. 
sulphuric  acid  or  Maumeni  value.  J.  V> . 
Maiden  and  M.  V.  Dover.  J.  Ind.  Eng.  Chena. 
1917,  9,  858— SCO.      (See  also  this  J..  1916,  477 

The  apparatus  consists  of  a  Dewar  vacuum  tube, 
through  the  cork  of  which  is  passed  a  large 
tub.-,  in  which  the  oil  and  acid  are  stirred  DJ 
means  of  an  agitator.  The  calorimeter  is  stall' 
dardised  by  mixing  therein  a  weighed  quantit 
of  sulphuric  acid  of  known  strength  w  ith  a  weighed 
quantity  of  wafer,  and  calculating  the  heat  Liber- 
ated after  the  temperature  has  become  constant. 
K  the  same  weights  of  acid,  oil,  and  water  bm 
always  used,  the  heat,  capacity  of  tie-  Hy~t.ce 
ii..  he  considered  constant.  The  rise  in  tetnpci 
ature,  multi]  lied  bi  I  in-  heat  capacity  of  the  system 
divided  bj  the  weight  of  oil,  gives  the  Ma.im-  "• 
value  in  > . 1 1 - .  per  gnu.  of  oil.  Variations  iu 
concentration  of  the-  acid  have  a  cot 
effect  upon  the  results,  but  the  amount  of  add 
Led  without  greatly  affecting  th.- 
thermal  value.  The  specific  heats  of  a  number 
of  fats  and  oils  were  deb  ;  mined  by  a  method 
similar    to   that    used   for   detennining   the 

■  y  of   the   apparatus.     They   showed  oal] 
Blight     "variations     (0-438     to     0-551).      Unpin  at. 

linations    of    the    Maumene    value    agreed 
within     0  v  I         values   obtained   by   Iroatin- 
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typical  oils  with  an  excess  of  951  %  sulphuric 
;ii  id  were  of  the  same  order  of  magnitude  as  the 
,  i irresponding  iodine  values. — C.  A.  NT. 


iulphonated   oils  :     Analysis    of 


-.       B.    Hart. 
J.   Ind.   Eng.  Chem.7  1917",   9,  850— S52. 

The  fat  is  determined  by  titrating  a  solution  of 
the  oil  with  N/2  sulphuric  acid,  using  methyl 
orange  as  indicator,  and  the  alkalinity  (from  the 
soap)  is  expressed  in  mgnns.  of  KOH  per  grm. 
Another  portion  of  the  sample  is  used  for  the 
determination  of  the  saponification  value  in 
the  usual  way,  and  the  sum  of  the  two  results 
divided  by  the  neutralisation  value  of  the  fatty 
a  -ids  of  the  original  castor  oil  gives  the  percenta." 
of  fat.  In  cases  where  the  neutralisation  values 
of  the  fatty  acids  are  not  known,  the  average 
value  of  190  may  be  taken.  Ammonia  is  deter- 
mined by  boiling  a  portion  of  the  solution  with  a 
measured  excess  of  A/2  alcoholic  sodium  hydroxide 
to  expel  ammonia  and  titrating  the  liquid  with 
A7/2  sulphuric  acid.  The  alkalinity  of  a  second 
portion  is  then  determined,  omitting  the  boiling 
with  caustic  soda,  and  the  difference  between  the 
two  results  corresponds  to  the  ammonia.  In 
calculating  the  saponification  value  allowance 
must  be  made  for  the  fat  corresponding  to  the 
ammonium  soap,  which  acts  like  fatty  acids 
during  the  saponification.  Combined  sulphuric 
anhydride: — The  oil  is  boiled  with  a  measured 
quantity  of  standard  sulphuric  acid  until  com- 
pletely decomposed  : 

2NaS03.O.Ol7H  „CO,Na  +H„S04+2H„0  = 
Na2S04  +2NaHSO,  +2HOC,'7H32.COOH. 

It  is  then  titrated  with  standard  alkali  solution, 
using  methyl  orange  as  indicator,  and  the  net 
change  in  the  acidity  is  equal  to  the  difference 
between  the  total  alkalinity  due  to  the  soap, 
and  the  acidity  due  to  the  sodium  bisulphate. 
The  total  alkalinity  of  the  original  sample  is  deter- 
mined as  described,  and  from  these  data  the 
acidity  corresponding  to  the  sodium  bisulphate, 
or  combined  sulphuric  anhydride,  may  be  cal- 
culated. The  results  agree  closely  with  those 
obtained  by  the  usual  gravimetric  method. — C.A.M. 

hod    of   testing    [viscosity    of]    lubricating    oils. 
Dubrisay.     See  II A. 

Patent. 

Catalyscr  for  hydrogen  at  ing  oils  and  the  like.  M.  H. 
Ittncr,  Jersey  City,  N.J.  U.S.  Pat.  1,238,774, 
Sept.  4,  1917.     Date  of  appl.,  May  14,  1914. 

A  catalyst  comprises  a  catalytic  material,  viz., 
a  metal  (nickel)  coated  with  catalytic  oxide 
(a  low  oxide  of  nickel),  associated  with  charcoal 
impregnated  with  a  catalytically  activating 
inorganic  compound,  e.g.,  a  silicate,  °r  oxygen 
compound  of  aluminium. — E.  W.  L. 

Process  for  cleaning  filters  in  connection  with  the 
purification  of  sugar,  oils,  and  chemicals.  U.S. 
Pat.  1,240,290.     See  I. 
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Patents. 

Titanic   acid   pigment   products ;     Manufacture   of 

.    H.  Wade,  London.    From  The  Titanium 

Alloy  Manufacturing  Co.,  New  York.    Eng.  Pat. 
108,875,  June  15, 1916.    (Appl. No.8464of  1916.) 

A   composite  pigment   is   obtained   by   adding  a 


solution  or  suspension  of  an  alkaline-earth  base  or 
sulphide  to  a  titanic  sulphate  solution,  whereby 
orthotitanic  acid  is  precipitated  coalesced  with 
insoluble  alkaline-earth  sulphate.  The  alkaline- 
earth  sulphate  may  be  replaced  by  a  so-called 
"  extender  pigment  "  (barytes,  silica,  china  clay, 
etc.)  by  adding  a  solution  of  alkali  hydroxide, 
carbonate,  or  sulphide  to  a  suspension  of  such 
"  extender  pigment  "  in  a  titanic  solution.  The 
composite  precipitate  is  subsequently  calcined. 
The  titanic  solution  is  previously  freed  from 
metallic  compounds  of  the  copper  group  by 
treatment  with  hydrogen  sulphide  and  filtering 
off  the  precipitated  sulphides.  Iron  as  an  im- 
purity is  removed  by  employing  a  soluble  sulphide 
for  precipitation  of  the  pigment  :  the  iron  sulphide 
formed  is  dissolved  by  passing  sulphur  dioxide 
into  the  solution. — A.   df:   \V. 

Decorative  surfaces;     Treatment  of  .     G.  H. 

Hadfield,  Merton,  and  A.  E.  Bawtree.  Sutton, 
Surrev.  Eng.  Pat.  109.657,  Sept.  21,  1916. 
(Appl*.  No.  13,437  of  1916.) 

Surfaces  coated  with  varnishes  containing  Chinese 
wood  oil,  linseed  oil,  or  other  drying  oil,  are  sub- 
jected to  the  action  of  vapours  of  nitric  acid  "  or 
its  equivalent  ?'  whereby  a  crystalline,  matt,  or 
honeycombed  structure  in  the  surface  is  formed, 
or  the  film  hardened  or  coloured  according  to  the 
conditions  of  temperature,  etc.,  and  the  particular 
gases  or  vapours  employed.  A  "  nitric  acid 
equivalent  "  is  defined  as  any  gas  or  vapour  capable 
of  modifying  the  colour,  hardness,  or  structure 
of  the  uniform  glossy  film  obtained  under  the 
ordinary  conditions  of  drying  in  pure  air  at 
ordinary  or  elevated  temperatures.  The  vapour 
in  an  internally  heated  gas  oven  which  causes 
certain  wood  oil  varnish  films  to  assume  crystalline 
structure  is  not  claimed  as  a  "  nitric  acid  equiva- 
lent." Several  methods  of  producing  variations 
of  surface  are  quoted,  e.g.,  the  presence  of  sulphur 
dioxide  iu  the  gas  is  claimed  as  being  responsible 
for  deepening  of  colour  at  ordinary  temperatures  : 
local  effects  are  obtained  by  superimposing  layers 
of  varnishes  with  no  tendency  to  crystallise,  etc., 
under  any  conditions  ;  the  flash  point  of  the 
t'linner  employed  governs  the  size  of  the  mesh  or 
crystal  obtained. — A.  de  W. 

Paint  ;  Luminous  .  G.  A.  H.  Muller,  Mon- 
treal, Canada.  U.S.  Pat,  1,237,368,  Aug.  21, 
1917.     Date  of  appl.,  June  8,  1916. 

A  base  ox  luminous  calcium  sulphide  is  prepared 
by  heating  caustic  lime  with  sulphur,  and  is 
purified  by  heating  it  with  calcium  fluoride,  which 
forms  volatile  compounds  with  the  impurities. 
Other  substances  may  be  added  for  colouring 
purposes. — E.  W.  L. 

Lampblack    and    hydrochloric    acid  ;     Process    of 

making  .     C.    C.    Averill,  Trees,   La.     U.S. 

Pat.   1,23S.734,  Sept.   4.   1917.     Date  of  appl., 
Apr.  6,  1917. 

A  hydrocarbon,  e.g.,  natural  gas,  is  burned  in 
an  atmosphere  of  chlorine  in  a  closed  chamber 
from  which  air  is  excluded  :  the  <  ai  bbn  is  allowed 
to  settle  and  the  hvdrochloric  acid  is  drawn  oil. 

— E.  W.  L. 

,<.a!ina  icax.  W.  O.  Snelling,  Pittsburgh,  Pa. 
U.S.  Pat.  1,239,629,  Sept.  II.  1917.  Date  oi 
appl.,  Oct.  14,  1915. 

The  sealing  wax  is  composed  of  resin,  a  filling 
material,  a  colouring  n  and  a  vaponsa.le. 

solid  or  semi-solid,  fire-extinguishing,  halogen- 
ated  carbon  compound,  such  as  hexai  hlor,»-ilK»u.  . 
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'•(«*;..'.    oxide   products   [pignu         ;  Method  for 

producing  composite •     '  , 

Falls,   N.Y..   Assignor  to    I  Alloy 

Manufuctuiing     Co.,     Nei       York.  C7.S.     Pat. 

1,240,405,  s,  ,,t.  18,  1  «•  1 7 .      !  appl.,  June 

a,  1916. 

12ng.  Pat.  108,875 

Process  for  making  a  filler  U.S. 

Pat.   1,237,701       -       \'IV. 


XIV.— INDIA-RUBBER  ;      GUTTA-PERCHA. 

Rubber;    Influence  of  ti  ,    id  [used 

for  i       .  of .     i  >.  de 

Vries,  P.  Arena,  and  N.  I  .  Swi  ■'.'  Communica- 
tion from  the  Central  Rubber  station  at  Buitzen- 
zorg.  No.  2.  Archicf  voor  de  Rubbercultuur  iu 
Ned.  Indie,  1917.  1,  No.   1. 

The  slight  variation  in  the  proportion  of  acetic 
uid  used  in  estate  practice  i-  :i"t  likelj  to  be  a 
factor  affecting  the  inner  qualities  of  the  rubber  ; 
with  varying  quantities  of  acetic  acid  ranging  from 
the  minimum  to  four  times  a*  much,  the  tensile 
strength  and  "  type  "  were  found  to  be  unaffected, 
whilst  the-rate  of  vulcanisation  was  reduced,  e.g., 
10  minutes  on  135  with  the  quadruple  amount 
of  acid,  and  the  viscosity  was  also  decreased  some- 
what.- D.  P.  T. 

f/C  rubber  ;    Influence  of  idling  on .    ().  de 

Vries  and  N«  L.  Swart,  Communication  from 
the  Central  Rubber  Station  at  Buitzcnzorg,  Xo.  2. 
Archicf  voor  de  Rubbercultuur  in  Ned.  indie. 
1917,  1,  No.  1. 

A  confirmation-  of  the  results  of  Eaton  and 
Grantham  (this  J.,  1910,  263),  and  Campbell  (Bull. 
Depart.  Agric.  Ceylon,  24,1  that  creping  of  much 
longer  duration  than  that  practised  on  rubber 
estates,  either  with  smooth  oi  grooved  rolls,  causes 
no  appreciable  diminution  in  tensile  strength, 
viscosity,  or  rate  of  vulcanisation.  As  long  as  the 
rolls  are  kept  cool,  a  reasonable  variation  in  the 
number  of  times  for  which  the  rubber  is  passed 
through  the  rolls  is  without  influent  e  on  the  internal 
qualities  of  the  rubber,  although,  for  the  sake  of 
cheapness  in  production,  it  is  desirable  to  roll  as 
little  as  is  consistent  with  a  e-ood  external  appear- 
ance.— D.  P.  T. 

Vulcanisation  :     The   most  practical  accelerator  of 

.     A.   Hutin.      Monit.   Scient.,    1917,     61, 

193—190. 

Examination  of  an  accelerator  placed  on  the 
market  by  a,  German  firm  before  the  war,  showed 
it  to  be  dimethylamine  dime', hylaminodithincarb- 
amate.  The  met  hod  of  preparation  of  this  substance 
by  the  formation  of  dimethylamine  by  the  action 
of  a  4%  solution  of  pota  shim  hydroxide  on 
V-nitxosoaimethylaniline  and  its  further  com- 
bination with  carbon  bisulphide  to  form  the 
1<  sired  product  is  outlined;  the  cost  of  the 
materials  required  for  these  processes  is  estimated 
to  be  about  4-5  fr,  per  kilo,  (pie-war  prices).  Using 
1  %  of  this  accelerator  in  ;>  rubber  mixing  the 
duration  of  the  vulcanisation  process  is  stated  to  be 
reduced  in  the  proportion  of  8  :  3.— D.  P.  T. 

liubber  compounds  for  wire  and  cable  insulation. 
Rubber  Age.  1917.  India  Rubber  J.,  1!'17,  54, 
412 — 425. 

\fteii  indicating  the  principal  mineral  fillers,  pig- 
ments, and  organic  additions  to  mixings  for  wire 
and  cable  insulation,  particulars  are  given  of  a 


'arge  number  of  mixings  by  way  of  indicatinK 
how  a  good  insulation  may  be  made  ur>.  Good 
results  do  not,  however,  depend  only  upou  the 
good  materials,  since  the  manner  in  which 
the  raw  rubber  is  handled  and  the  compound- 
worked   togethci    have  also  muc'o   to   do  with   "! 

mi  i  ess  of  the  operations.— E.  YV.  L. 

I'Al'l 

■   mouses  suitable'  jor  use  as  rubtkr 
substitutes  ;  Production  of — - — .      K.  H.  Ali-Oohon, 
The  Hague,  Holland.     I     r.  Pat.   103,824,  Jan. 
22,    I  117.     |  \ppi.    No.    1070   oi    IP17.)     Undo! 
Int.  Conv.,  Jan.  L'0,  1916. 
As  elastic  mass  ire.-  from  sulphur,  which  can  **■ 
vulcanised  like  rubber,  and  which  i»  not  liquid 
the  temperature  of  vulcanisation,  is  prepared  t. 
mixing  an  aluminium,  iron,  or  other  earth  or  he 
metal  salt  of  a  higher  fatty  acid,  dissolved  or  no 
in  ;>.  high-boiling  hydrocarbon,  with  a  drying  oil 
;ii  250°  C,  the  drying  oil  having  previously  been 
heated  tor  a   considerable  time-  with  an  oxidising 
agent  such  as  manganese  dioxide.     Example.    On 
part  of  aluminium  stearate  is  dissolved  in  one  part 
of    ozokerite,    and    mixed    with     1 — 10    part." 
oxidised  linseed  oil  at  200° — 260"  O.     An  elastic 
mass  is  produced  which  can  be  vulcanised  with 
sulphur  or  certain  compounds  of  sulphur,  and  can 
be   mixed   with   filling   materials   as   itsod   in   the 
rubber    industry.     When   mixed   with  an  appro- 
priate   substance,    e.g.,    asphaltum,    it    forms    an 
electrical  insulator  suitable  for  cables,  etc. — P.  *- 

Rubber  :  Method  of  vulcanising .     R.  B.  i'rici . 

N(  w  York,  Assignor  to  Rubber  Regenerating  Qo. 

U.S.  Pat.   1,237,554,  Aug:   21,   1917.     Date  ol 

appl..  Dec.  13,  1913. 
SHEET   rubber    is   interleaved    with    homogeneous 
conducting  material,  and  a   current  of  electricit 
of  suitable  intensity  is  passed  through  the  lattci 
for  a   length   of   time   sufficient    to   vulcanise   H 
rubber.— E.  W.  L. 

Rubber  or  paint ;  Process  of  making  a  filler  for . 

W.  B.  Rosevear,  jun.,  Detroit,  Mich.  U.£. 
Pat.  1,237.704,  Aug.  21,  1917.  Date  of  app).. 
Dec.  9,  1910. 

The  precipitate  produced  in  clarifying  the  juice  iu 
sugar  manufacture  is  heated,  with  free  a 
air,  to  a  temperature  sufficiently  high  to  drive  oh 
the  moisture  and   volatile  organic  matter  without 
discolout-inu'  the  product,  and  the  latter  is  used 
a  filler.-  E.  W.  L. 


XV.— LEATHER  ;    BONE  ;     HORN  ;    GLUE. 

Ch route   [tanning]  liquors  ;  Action   of  neutral  at 

on .     J.    A.    Wilson   and    E.    J.    Kern.     J. 

Ami  i.  Leather  Chem.  Assoc.,  1917.  12.  1 15 — 460. 

The  amount  of  alkali  necessary  to  produce  a  per- 
.i  precipitate  in  a  chrome  liquor  is  increased 
by   the   addition   of   certain   neutral   sabs.    The 
authors  believe  this  to  be  due  to  the  hydration  of 
the    ions    < i f    the    added    salts.     The    water    t 
bound    is,    in   a    sense,    removed,   and    the    liq 
behaves  like  one  of   greater  concentration      Tidr- 
view  is  borne  out  by  experiment,  the  amount  ol 
alkali  necessary  to  start  precipitation  being  larger 
the  greater  the  degree  of  hydration  of  the  ion 
the  added  salt.—  I".  C.  T. 

Chrome  [tanning] liquors  ;  o)  one-bath  — 

lb  Mi ' '.mdlish.     J.  Amer.  Leather  ("hem.  Assoc 
1917,  12,  440-    145. 

l-i  D  one-bath  chrome  liquors  cannot  always  btf 
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oxidised  readily  by  sodium  peroxide,  owing  to  the 
presence  of  soluble  protein  which  in  hot  acid 
solution  acts  as  a  reducing  agent.  No  difficulties 
arise,  however,  if  the  protein  present  docs  not 
exceed  1  -25  %.  When  larger  quantities  are  pres  i 
the  chromium  may  bo  estimated  gravimetrically. 
Vnother  method  is  to  evaporate  the  liquor  to 
dryness  in  a  platinum  basin  with  a  mixture  of  60% 
of  magnesia  and  40%  of  sodium  carbonate,  and 
subsequently  to  heat  the  residue  strongly.  By 
t  his  means  all  chromium  compounds  are  oxidised 
to  chromate.  The  author  urges  the  importance 
of  determining  the  point  at  which  chrome  liquors 
•  Li in  to  give  a  permanent  precipitate  on  the 
addition  of  N/10  alkali  (such  as  borax  or  sodium 
carbonate).— F.  C.  T. 


Patents. 

OU-lanning  ;   Materials  fo-r  oiling   leather  and  for 

.     O.  Rohm.  Darmstadt,  Germany.     Eng. 

Pat.  103.068,  Jan.  2:!,  1017.  (Appl.  No.  !12Sof 
1917.)     Vndur  Int.  Conv.,  June  16,  1915. 

Partly  eulphouated  oils  are  very  suitable  for 
oiling  leather  and  for  oil-tanning,  provided  that 
when  neutralised  they  are  easily  soluble  in  water 
and  do  not  separate  from  solution  on  standing. 
Castor  oil  may  be  sulphonatcd  with  0-5%  only  of 
sulphuric  acid,  which  is  slowly  run  into  the  oil 
\chilst  stining,  the  temperature  being  kept  at 
about  40c  C.     The  product  is  then  neutralised. 

— F.  C.  T. 

Glue  leather  ;   Process  for  the  conversion  of ■  into 

give  and  the  like.  O.  Rohm,  Darmstadt.  Ger- 
many. Eng.  Pat.  104.181,  Feb.  15, 1917.  (Appl. 
Xo.  2267  of  1917.)  Under  Int.  Conv..  Feb.  21, 
191G. 

The  preliminary  extended  treat  mint  with  lime, 
lollowcd  by  washing  with  hydrochloric  acid,  used 
in  the  conversion  of  glue-leather  into  edible  gelatin 
•  >r  glue,  is  replaced  by  treatment  for  a  few  hours 
with  pancreatic  or  similar  enzymes  which  are 
capable  of  splitting  up  or  digesting  albumin. 
Acids,  ammonium  salts,  or  other  substances 
capable  of  neutralising  limo  or  other  alkali,  or 
amino-acids  or  other  decomposition  products  of 
albumin  may  be  used  in  addition  to  the  enzymes, 
ii  necessary.  Alter  the  scrap  or  waste  has  been 
subjected  to  this  treatment  it  is  boiled.  In 
treating  glue-leather  which  is  slowly  attacked  by 
the  enzymes,  it  is  advantageous  to  effect  a  pre- 
liminary swelling  with  0-5%  caustic  soda  solution. 

Leather  waste;  Compositions  utilising .     J.  8. 

Campbell,  London.  Eng.  Pat.  109,530,  Nov.  18, 
1916.  (Appl.  No.  16,227  of  1916.)  (See  also 
Eng.  Pat.  9370  of  1914  ;  tlus  J„  1915.  624.) 

Powdered  leather  is  boiled  for  1  \  hrs.  with  water 
containing  sufficient  caustic  alkali  to  saponify  fats 
present.  Filling  material  {e.g.,  chalk  or  magnesia), 
;ind  colouring, preserving, and  vulcanisable  material 
may  then  be  added,  and  the  boiling  continued  for 
'  hr.  The  mass  is  dried  and  rolled  between 
heated  rollers,  together  with  sulphur  or  other 
\ulcanising  agent.  The  tilling  material,  etc.,  may 
be  added  during  rolling  instead  of  when  boiling. 
The  product  may  be  immediately  vulcanised,  or 
lirst  made  liquid  by  a  solvent,  applied  to  a  backing 
such  a^  canvas,  and  then  vulcanised.  •    V.  C.  T. 

Plastic    masses;     Process    of    making [from 

bravery  by-products].  E.  Krause,  Stcglitz,  and 
If.  Blttchcr,  Leipzig-Gohlis,  Germany.  U.S.  Pat. 
1,238,528,  Aug.  28,1917.  Date  of  appl.,  June  12, 
1917. 

Albuminous    waste    products    from    the    manu- 


facture   of    alcoholic     b<  .    e.g.,  the    cooler 

sediment    from    hopped    v.  •  treated    with 

formaldehyde,  and  the  resulting  mass  dried  and 
subjected  to  heat  anil  pressure.  (See  also  Eng. 
Pat.   r6  of  1914  ;    this  J.,  1915,  972.)      P.  C.  T. 

He  i       :  >sitions  ; 
brewery   by-products].     E.    Krause,    Berlin-Steg- 
litz.  and  II.  Bliicher,  Leipzig-Gohlis,  Germany. 
Eng.   Pat.    106,270,   Mar.   0,    L917.     (Appl.   No. 
3314  of  1917.)     I  nder  Int.  Conv.,  May  11,  1916 

s.  i    U.S.  Pat.  1,238,528  ;    preceding. 


XVI.     SOILS  ;    FERTILISERS. 


Alkali    [in    .tolls]  ;     Origin    of — ■ — .      R.    Stcv 
and    W.    Peterson.      J.    Agric.    Res.,     1917,    10, 
331  —  353. 

The  natural  incrustation  on  the  soils  of  Ut-ah, 
Colorado,  Wyoming,  Montana,  Alberta,  and  parts 
of  Canada  contains  the  sulphates,  chloride.-, 
bicarbonates  and  nitrates  of  calcium,  magnesium, 
and  sodium.  Extensive  field  studios  of  these 
areas,  undertaken  by  the  authors  more  particularly 
in  connection  with  so-called  "  nitre  spots,"  have 
given  results  which  lend  support  to  the  hypo- 
thesis that  the  "alkali''  is  derived  from  the 
soluble    salts    pre-existing    in    the    country    rock. 

|  This  rock,  rich  in  alkali,  not  only  contributes 
to  -oil  formation,   but   is  adjacent   to  and  undei- 

j   neath  the  agricultural  soils  in  the  affected  areas. 

:  There  may  not  be  sufficient  alkali  salts  present 
in  the  original  soil  to  prevent  crop  production, 
but  upon  the  application  of  irrigation  water  the 
"  alkali  "  salts  existing   in   the   country  rock  are 

i  leached  out  and  concentrated  in  the  surface 
soil.  Leaky  irrigation  canals  and  the  rise  of 
the    ground    water    ^rive    greatest    and    quickesr 

i  concentration.  Enormous  deposits  of  soluble 
salts   exist   in   the   shahs  and   sandstones  of   the 

J  Cretaceous  and  Tertiary  strata  of  Utah,  Colorado, 
and  Wyoming.  In  certain  local  areas  these  salt* 
become  concentrated  so  as  to  produce  native 
"alkali"  or  "nitre  spots1'  by  the  movement  of  the 

;   underground  water,  without  irrigation.     Where1*  a 
the   shale   is   highly   impregnated   with  the  salts, 
evaporation   of   the   water   deposits  the  "alkali' 
salts  on  the  surface  in  the   form  of  an  ash-lik 
powder.— E.  W.  L. 


Ammonia  and  nitrates  in  the  toil ;  Effect  of  paraffin 
mi  the  accumulation  oi  ■ — ■ — .  L.  P.  Gainey. 
J.  Agric.  Res.,  1917.  10,  355—361. 

PARAFFIN,  whether  in  the  form  of  the  commercial 
"Parowax,"  or  of  a  prepared  paraffin  wax  (m.pt. 

|   50  °C.)   or   of   paraffin   oil,    is   found   not  only  to 
•  xercisea  strong  inhibitory  effect  upon  theaccumu- 

I   lation  of  ammonia  and   nitrate  nitrogen  in  soil-. 
"but  also  to  bring  alum:   an   actual   reduction  in 
the  quantity  of  active  nitrogen  (nitrate  nitrogen 
plus    ammonia    nitrogen)     present.      This  is 

J   not  only  the  case  whin  the  paraffin  is  mixed  witl 
the  soii,  but  also  occurs  when  a   column  of  soil 

^  is  surrounded   by  a   layer  of   paraffin   wax,  thus 
vitiating    results    on    soil-fertility     obtained     by 

|  the    so-called    "paraffin    wir<     basket     method." 
Parallel  with  the  disappoi  n  active  nitro 

there  is  also  disappi  arance  ol  p  raffin  and  enorm- 
ous development  of  saprophytic  fungi,  and  the 
authors  suggest   that  the  (in  is   utilised  aa 

a  stimulant,  or  source  of  carbon  and  energy,  by 
the  fungi,  which  at  the  same  !  one  consume  n;< 
in  tin  ir  metabolism.—  E.  W.  L. 
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A  itritcs    and  a     i«    diseased!    plants 

sugar  beets] ;  Presence  oj .     II-  ff< 

oxidases  and  diastases  I"  the  disturbance.     !'.  A. 
and  M.  Boncquet.     .1.  L917, 

39,  20S8—  20!',;.     (See  this  J.,  L917,  U.) 

.nil.!!   observations  hav< 

ifii  that  in  certain  diseases  nitrogen 

starvation  is  caused  by  the  bacti 
•titrates  to  nil  la's  e 

d  tak.  n  up  i"  theroots.     The  first  efl 
reducing  organisms  ;s  to  ■  in  the 

dising  enzymes,   but  subsequently  there  is  an 

ase,    i    pecially    in    the    new    leaves.     PL 

affected  with  nitri  i,  due  to  the  action 

of  reducing  bacteria,  showed  a  vigorous  increase  in 

diastatic  activity,  the  tissues  of  an  abnormal  deep 

ti  colour  being  5  or  6  times  more  active  than 
normal   tissues.     Conversely,   tissues   which    v 
yellowing*  were  sometimes  devoid  of   itai  h-hydro- 
Ivsing  power.     In  the  case  of  beets  affected  with 
"curly  loaf "  an  increased  amount  of  formald  ihyde 

■  found  in  the  juice  of  the  leave  .    The  tissues 
richest  in  diastases  w  p  found  most 

ive  in  the  on   and   storage   of   starch. 

Sugar  bi  '      ed  "curly  leaf"   usually 

contain  much  more  sugar  in  the  roots  than  normal 

hoots  growing  under  the  same  conditions.  This  is 
attributable  to  the  ini  teased  produi  tio  i  of  chloro- 
phyll under  the  stimulus  of  the  redu  ing  bacteria. 
i  development  of  diastases  appoars  to 
be  duo  to  the  need  of  an  increased  hydrolysis  of 
sf.arch,  and  subsequent  transfer  of  the  product  to 
storage  cells  in  the  roots.  Plants  affected  with 
nitrogen  always    show    a    higher    per- 

entageof  ash  than  normal  plants.     The  maximum 
iricn  observed   in  plants    which   had    re- 

sponded  most   to   the  stimulus   of   the 

i       I  nitrogen  in  plants  thus  affected  is  alw; 
r  than  thai   found  in  healthy  plan',:.,     riant, 
infected  with  nitrate-reducing   bacteria   lose  am- 
monia  by   volatilisation.     Tims  the  loss  of  from 
.  to  (i-l'.i  grm.  of  ammonia  per  sq.  m.  of  leaf 
face  has  been  observed  during   I"   hours'  sun- 
shine, whereas  normal  healthy  plants  apparently 

■  no  ammonia  with  their  transpiration  water. 

— C.  A.  U. 

..'  sulphur;    Divergent  effects  of  lime  and  mag- 

upon    tin    conservation    of .    W.    ii. 

Maelntiro,    L.    G.    Willis,  and  \V.  A.   Hoi 
Soil  Sci.,  1017,  4,  231r-2S7. 

PRELIMINARY  results  of  an  investigation  as  to  the 
removal  of  sulphates  from  soil  by  rainfall,  in  the 

e  of  a  Bandy  loan;  soil  from  Tennessee  Bi 
United  States,  are  given.     The  soil  samples  mixed 
with  quantities   of    lime  corresponding    to   8,   '■'•-. 
and    100  tons  per  acre,  and  equivalent 

precipitated  calcium  and  magnesium 
carbonates,  and  ground  limestone,    t  and 

[  Q<  site.  Were  pi:  -int..  aks  end 

irally  with  the  rainfall  between  July, 
1914,  and,  July  1916.'     \  duplii  i'.h  lii. 

the   soil  .  Iso 

he  initial  S( >.,  in  thi  9 

■  nd  the  SO j  in  the   rainfall  was    124  lb. 
■   annum.     It    i  sulphur 

i ed  ■  of  sul] 

■  heavier  i  oily   the 

□     from     the     '    I 
mbsoil  also. 

ceptions,  in   thai    the   results  during   the 

!  higher   with    thi  i      end 

an    <  qui  >  ■■  lent    i  -  i       was 

Th  ■ 
the   :,2-  ami    1  O0-ton    rat  is    aln 
oibited 
rl  o 
u    compared    with    untreated    soil,    and    the 
,1 

than  during  the  Hist.     H  is  concluded  that  a 


continued  !■    -  of  sulphates  in  the  amounts  found 
would   i  -  ■      ly  and  absolute   depletion  ofi 

the    initial   organic  sulphur   content   of   the 
except  in  the  case  of  the  limo  treatment. — J.  II.  i. 

Nitrification ;     Effects    of    alkali    salts    on  - 


Brown  and   li.   B.   Hitchcock.     Soil  Sci., 
1917,  4,  207—229. 

THE  purpos  ■  <•!  the  experiments  described  was  to 
determine  the  concentration  at  which  alkali  salts 
me  toxic  to  nitrifying  bacteria,  with  special 
reference  to  the  alkali  soils  of  Wyoming,  United 
States.  It  was  found  that  in  normal  soil  nitrifica- 
tion was  stimulated  by  small  amounts  of  sodium 
chloride,  sodium  sulphate,  magnesium  sulphate, 
and  calcium  carbonate.  With  larger  amounts, 
Ball  i  became  toxic  ;  sodium  chloride  at  002';,,. 
sodium  sulphate  at  2%,  and  calcium  carbonate 
at  1-5 — 6%.  In  alkali  soils  nitrification  was 
increased  by  small  amounts  of  sodium  carbonate 
and  bicarbonato  and  of  calcium  carbonate,  while 
caliium  sulphate  had  no  effect.  With  larger 
amounts  toxicity  was  produced  by  0'3%  of  sodium 
carbonate  and  bicarbonate,  and  by  0%  of  calcium 
carbonate.  The  addition,  however,  of  the  cal- 
culated amount  of  calcium  sulphate  to  the  two 
former  salts  neutralised  their  toxicity.  With 
both  normal  and  alkali  greenhouse  soils  similar 
rosults  were  obtained,  except  that  sodium  sulphate 
became  toxic  much  sooner,  namely,  at  0-5%. 
The  efforts  on  the  crops  grown  on  normal  soil 
under  the  above  conditions  were  parallel  to  the 
effects  on  nitrification.  No  crops  could  be  secured 
on  the  alkali  soil. — J.  II.  J. 


ic  nitrogen  in  th^  soil  :   Seme  factors  influeixoimi 

(he    quantitative   di termination    of .       J.    E. 

Greaves  and   ('.   T.   Hirst.     Soil   Sci.,   1917,   4, 

An  account  of  an  investigation  into  the  deter- 
mination of  nitrates  in  soils,  especially  in  those 
rich  in  soluble  salts  and  colloids.  A  dear  soil 
extract  can  be  obtained  by  adding  a  (locculant 
to  the  soil-water  mixture,  shaking,  and  then 
allowing  to  stand.  The  best  flocculants  were 
lime,  ferric  sulphate,  ferric  alum,  sodium  alum. 
and  potassium  alum,  although  with  lime  the 
amount    of    nitrate    found    in    the    clear    extract 

1        ir  than  that  known  to  have  been  pres 
in  the  soil.     A  clear  solution  could  also  bo  obtained 
by  filtration  through  a  Pasteur-Chamberland  filter 

by  centrifuging.  The  amount  of  water  used 
for  making  the  extract  coidd  1  e  varied  without 
detriment  within  the  limits  of  5 — 2.">  times  the 
weight    of  soil.     A  finely  powdered    soil    did    not 

ne    shaking    for   more    than    live    minutes    in 

Icing    the    extract.     A    slight    lo.->    of    nitrate 

occurred    in   the   soil-water   extract   on   standing. 

but   this  was  prevented  by  the  addition  of  anli- 

ii  which  chloroform  proved  the  best  when 

■  in  the  proportion  of  1  in  1000.  In  testing 
i  ,  i:'  method  of  determining  n  reduction 
\>iih  iron  and  sulphuric  arid),  i'    was   found  that 

■  of  the  salts  likely  to  be  pro;  -i it  in  soil  inter- 
fered, with  its  accuracy.  If  urea  r.nd  glycogen 
were   present,   it   was   i  try  to  ■   the 

line     solution    to    dryness     before     reduction, 

The    pri    ence    ol    dried    blood   caused    the    results 

to    bo    lows     Tin-    aluminium    reduction    method 

low    results,    and    the   authors    replaced   it 

D     iron    reduction    method,    as    follows:      An 
of    the    clear  extract   is    evaporated 
volume, 
hi  ion  of  2  c.c  i  iturated  <  austii 

II     I  wat 
.  ther  v.ii  ii  .  of  pure  iron  and 

30  i  .i  .  of  sulphuri  >.  gr.  1  •".">).     The  fl 

is    closed    with    a    two-holed    stopper    carrying   a 
>ry   funnel   and  a   side   tube    bent    to   dip 


Vol.  XXXVI.,  .Vo.  21.]  Cl.  XVII.— SUGARS;  STARCHES.    Cl.  XVIII.— FERMENTATION  INDUSTRIES.  1143 


below  tho  surface  of  water  in  a  beaker.  The 
acid  is  added  slowly,  and  when  the  rapid  evolution 
is  over  the  flask  is  heated  to  boiling  for  10  mins. 
The  water  in  the  beaker  is  added  to  the  flask 
before  boiling.  After  boiling,  the  solution  is  made 
alkaline  and  distilled  into  standard  acid,  the 
excess  of  acid  being  determined  with  Iacmoid  as 
indicator. — J.  H.  J. 


Peat  ;    Isolation  from of  certain  nucleic  acid 

derivatives.  W.  B.  Bottomley.  Proc.  Rov.  Soc, 
1917,  B,  90,  39—44.  (See  also  Eng.  Pat, 
105,416  of   1916;    this  J.,  1917,  614.) 

An  aqueous  extract  of  "  bacterised  "  peat  has  a 
stimulating  effect  on  the  growth  of  Lemna  minor 
in  water  culture  and  contains  purine  and  pyriiuid- 
ine  bases  and  phosphoric  acid,  but  no  nucleic 
acid.  Hence  it  was  thought  that  nucleic 
acid  might  be  present  in  raw  peat.  To  determine 
this  point,  an  alkaline  extract  of  raw  peat  was 
precipitated  with  hydrochloric  acid,  as  in  the 
extraction  of  nucleic  acid  from  soil  ;  but  the 
method  proved  laborious  on  account  of  the  large 
amount  of  humic  acid  brought  into  solution. 
It  was  found  better  to  saturate  tho  peat  with  1  % 
sodium  bicarbonate  solution  for  24  hrs.,  which 
left  the  humic  acid  undissolved,  and  then  to  express 
the  liquid,  to  concentrate  it  in  a  vacuum  to  a 
small  volume,  and  to  pour  it  into  absolute  alcohol 
containing  sodium  acetate  and  hydrochloric  acid. 
The  precipitate  was  filtered  off  and  dried  in  a 
vacuum,  and  both  filtrate  and  precipitate  were 
examined.  The  precipitate  contained  phosphoric 
acid  and  gave  reactions  for  carbohydrates,  but 
mild  hydrolysis  with  a  mineral  acid  failed  to  yield 
a  purine  base.  The  precipitate  was  heated, 
therefore,  with  25%  sulphuric  acid  in  an  auto- 
clave at  140°  C.  for  5  hrs.  From  the  hydrolysed 
product,  silver-purine  and  silver-pyrimidine  pre- 
cipitates were  obtained.  The  latter  was  found  to 
contain  uracil,  and  the  former  adenine.  These 
results  proved  that  the  precipitate  from  the  peat 
contained  an  adenine-uracil  dinucleotide.  The 
examination  of  the  alcoholic  filtrate  showed  the 
presence  of  a  guanine-cytosine  dinucleotide. 
From  these  results  it  is  eonduded  that  the  nucleic 
acid  of  the  plants  from  which  the  peat  was  formed, 
had  been  decomposed  by  bacteria  or  other  agencies, 
during  the  formation  of  the  peat,  into  dinudeo- 
tides.— J.  H.  J. 

Patent. 

Fertilisers  [from  refuse,  setcage  sludge,  etc.].  A.  D. 
Furse,  Beckenham.  Eng.  Pat.  109,575,  Fob.  14, 
1917.     (Appl.   No.   2184  of   1917.) 

House  refuse  or  sewage  cake  or  a  mixture  of  theso 
is  incorporated  with  15%  to  20%  of  fish  or  animal 
refuse,  15%  to  20%  of  pulverised  bones,  preferahlv 
deglutinised,  and  15%  to  20%  of  vegetable  refuse 
containing  potash,  such  as  that  obtained  from 
beetroot,  sugar-cane,  tobacco,  or  banana.  If  ' 
odour  is  of  no  consequence  the  proportion  of  both 
fish  refuse  and  bones  may  be  increased.  The 
mixture  is  disintegrated  and  then,  preforablv 
after  treatment  with  dilute  sulphuric  add,  left 
to  dry.  powdered,  and  screened. — B.  V.  S. 
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Presence  of  nitrites  and  ammonia  in  diseased  plants 
[e.(/.,  sugar  heels].  Rj  lotion  of  oxidases  and 
diastases  to  the  disturbance.  Boncquet  and 
Boncquet.     See  XVI. 


Patents. 

Maple   sugar   and   the   like  ;   Evaporator  for . 

0.     M.     Brown,     Burlington,     Vt.     U.S.     Pat. 
1,238,489,  Aug.  28,1917.  Date  of  appl.,Julyl,  1915. 

An  open  evaporator  comprises  in  one  frame, 
channelled  front  and  roar  pans  separated  by  a 
wall  and  with  external  pipe  communication,  "and 
a  preliminary  heating  pan  divided  by  a  partition 
into  a  feed  compartment  and  a  delivery  compart- 
ment, the  latter  emptying  into  the  front  pan  by 
overflow  orifices.  A  float  valve  mechanism  con- 
trolling the  feed  pipe  to  the  prehminarv  heating 
pan,  is  transferable  from  one  side  of  the  apparatus 
to  tho  other,  for  the  reversal  of  the  flow  of  juice 
through  the  apparatus. — J.  H.  L. 

Process  of  making  a  filler  for  rubber  or  paint.      U  S. 
Pat,    1,237,704.     See  XIV. 

Process  for  cleaning  filters  in  connection  with  the 
mirifir-ation  of  sugar,  oils,  and  chemicals.  U.S. 
Pat,   1,240,290.     S«e  I. 
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Kavser. 


Sugar-cane  juice;  Fermentation  of  — 

Ann.  Falsif.,  1917,  10,  296—301. 

Experimental  fermentations  showed  that  the 
quality  of  a  rum  depends  largel  7  on  the  manner 
in  whbh  the  juice  is  oxtracted,  the  method  of 
fermentation,  kind  of  yeast,  temperature,  etc. 
The  following  results  were  obtained  in  the  analysis 
of  rums  prepared  under  different  conditions  from 
various  juices  (see  belowl  ;  the  figures  express 
mgrms.  per  100  c.c.  of  absolute  alcohol  : — 


A. 

B. 

C. 

D 

E. 

F. 

Volatile  acid 

1-43 

55-0 

13S-0 

187-0 

15-3 

32-2 

Aldehyde 

9 

57-6 

1-1-8 

22-6 

52-5 

430 

Furfural    

trace 

0-35 

0-13 

0-13 

5-7 

2-4 

Esters   

424-0 

128-0 

45-0 

95-0 

82-8 

42-4 

Higher  alcohols 

30-9 

200-0 

%  50-7 

33-0 

182-0 

245-0 

Juice  A  was  allowed  to  ferment  spontaneously, 
the  juice  being  expressed  from  the  cane  ;  B  was 
a  thick  juice  fermented  with  selected  yeasts  ; 
C  and  D,  normal  juices  fermented  with  selected 
yeasts  ;  E  and  F  were  diffusion  juices  also  fer- 
mented with  selected  yeasts.  The  temperature  of 
fermentation  was  25°  C. — W.  P.  S. 


Patents. 
Beverages  ;   Extract  for  carbonated 


Fermentation  of  sugar-cane  juice. 
XVIII. 


Kavser.       See 


.  L.  Stein, 
Newark,  N.J.,  Assignor  to  J.  0.  Dehls,  Brooklyn, 
X.Y.  U.S.  Pat,  1.237,723,  Aug.  21.  1017. 
Date  of  appl.,  May  5,  1917. 

The  preparation  claimed  contains  the  products  of 
the  action  of  proteolytic  enzymes,  e.g..  those  of 
yeast,  on  a  mixture  of  animal  and  vegetable 
protein,  together  with  an  acid  phosphate. 
Sugar  and  flavouring  matters  may  also  be  added. 

—J.  II.  L. 

Matt,  beverage;     Unfermented  and  process  "i 

preparing  the  same.  W.  A.  Steinemann,  l.os 
Angeles,  Cal.  U.S.  Pat.  1,237,724,  Aug.  21. 
1917.     Date  of  appl.,  Oct,  21,  1916. 

Crushed  'malt  containing  a  substantial  amount 
of  insoluble  starch  is  mixed  with  v  aterat  tempera- 
tures favourable  to  peptonisation,  so  as  to  obi 

c 
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(Xov.  16,  1917. 


an  extract  whilst  leaving  a  considerable  amount 
of  starch  undissolved.  Tins  extract  may  thru  be 
saccharified,  and  afterwards  boiled  to  destroy  the 
diastase. — J.  H.  L. 

Fermented  bevcruijcs  ;    Proctss  oi  treating .      J. 

S.  hneible,    Chicago,    111.     D.S.    Pat.    1,238,577, 
Aug.  28,  1917.     Date  of  appl.,  Jan.  11,   1916. 

Fermented  beverages  containing  albuminous 
matters  in  solution,  are  subjected  to  reduced 
pressure,  e.g.,  2  3  lb.  per  sq.  in.,  at  comparatively 
low  temperatures,  e.g..  58"  62  <'..  to  volatilise 
practii  ally  the  whole  of  the  higher  alcohols  pres,  nl  . 
whilst  the  ethyl  alcohol  and  albuminous  matters 
are  retained.  The  claims  also  cover  the  intro- 
duction of  a  current  of  steam  during  the  treat- 
ment, and  the  ex.  Lusion  of  air  before,  during,  and 
after  the  treatment. — J.  H.  L. 

Non-alcoholic,     chill-proof    beverage;      Process    of 
preparing  a .     J.  Beerhalter,  Duluth.  Minn. 


r.s.   Pat.    1,240,016,  Sept.   11,   1917. 
appl.,  Nov.  IS,  1914. 


Date  of 


IN  the  preparation  of  non-alcoholic  boverages  from 
malted  grain  and  vegetable  flavouring  substances, 
charged  « it  H  i  arbon  dioxide,  a  proteolytic  enzj  me, 
active  in  faintly  acid  media,  is  added  to  the  wort 
after  cooling.  Such  an  enzyme  may  he  extra,  ted 
from  malt,  and  remains  active  in  the  finished 
beverage  ;  it  prevents  the  coagulation  of  proteins 
and  renders  the  beverage  chill-proof  and  more 
Btable  at  ordinary  temperatures. — J.  F.  B. 

Hops  :    Dn/ing  of  .     G.  H.  Benjamin,   New 

York.     Eng.  Pat.  109,584,  Apr.  4,  1917.     (Appl. 
No.  4878  of  1917.) 

See  U.S.  Pat.  1,220,052  of  1917  ;  this  J.,  1917,  731. 

Process  of  making  plastic  masses  [from  breiecry  by- 
products].    U.  S.  Pat.  1,238,528.     .See  XV. 
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Bread  making  ;     Use  of  calcium  glucosale  in  . 

G.  A.  Lo  Roy.     Comptos  rend.,  1917,  165,  1 10. 

CALCIUM  gluoosato  can  ho  employed  instead  of 
lime  water  for  improving  the  flavour  of  bread  made 
from  85%  flour  as  at  present  In  use  in  Franco.  It  is 
prepared  in  the  usual  way  by  digesting  a  solution 
of  commercial  glucose  with  milk  of  lime  and 
fdtering.  It  is  more  convenient  than  calcium 
sucrate  and  lime  as  it  is  more  soluble.  The  glucos- 
ate  should  bo  used  in  quantity  representing 
100  grms.  of  glucose  and  50  grins,  of  lime  for  each 
100  kilos,  of  flour,  and  added  along  with  the  yeas! 
and  salt.  This  quantity  will  yield  lucid  con- 
taining 1  grm.  of  glucose  and  0-5  grm.  of  lime  per 
kilo.  The  glucosate  has  been  found  to  facilitate 
rather  than  retard  fermentation. — J.  H.  J. 

Flour  and  bread  ;    Determination  of  bran  in  . 

R.  Legendre.     Ann.  Falsif.,  1917,  10,  293—290. 

To  ascertain  whether  a  bread  has  been  prepared 
from  a  particular  flour,  2  grms.  of  the  llour  and 
3  grms.  of  the  bread  i  rumb  are  placed  in  separate 
test-tubes,  10  c.c.  of  water  and  in  c.c.  of  phosphoric 
acid  (sp.  gr.  1-514)  are  added  to  each  tube,  and 
the  mixtures  are  heated  at  120*  ('.  in  an  auto,  lave 
for  1  hour.  After  cooling,  the  sediments  are  col- 
lected  on  a  silk  sieve  (120-mesh),  washed  with 
water,  alcohol,  and  other,  and  then  dried  and 
woighed.  Tho  two  weights  should  ho  equal  after 
allowance  lias  boon  m.-.d<*  for  the  different  quantities 


of  water  present  and  tho  different  amounts  of  the 
flour  and  bread  taken.  The  moisture  content  is 
determined  on  separate  quantities  of  the  flour  and 
bread.  For  rapid  work,  it  is  sufficient  to  centrifuge 
the  two  sediments  with  water  and  to  note  the 
volumes  ;  when  2  grms.  of  flour  and  3  grms.  of 
In.  d  are  taken  for  the  experiment,  the  volumes 
of  the  sediments  should  be  equal. — W.  P.  S. 

Fat  in  ii  rtain  milk  products  :   Determination  of . 

c.    K.   Francis  and   D.  (..   Morgan.     Bull,   ill, 

Oklahoma     Agric.     Fxpt.    Stat.      J.     Ind.     Eng 
<  hem.,  1917,  9,  861-  862. 

Fon  the  determination  of  fat  in  ice  cream,  evap- 
orated milk,  malted  milk.  etc.  a  modification  of 
the  Babcock  lest  is  recommended,  in  which  mix- 
tures of  glacial  acetic  acid,  nitric  and  sulphuric 
acids  replace  the  sulphuric  acid.  For  example, 
in  the  ease  of  ice  cream,  9  grms.  of  the  sample 
is  treated  in  a  Babcock  bottle  with  I  to  5  cc 
of  a  mixture  of  glacial  a.  rti ■•  a.  id  and  sulphuric 
aeid  U  :  1),  and  then,  drop  by  drop,  with  strong 
nitric  a  id  until  a  light  yellow  colour  is  produced. 
The  bottle  is  then  immersed  for  4  to  5  minutes  in 
boiling  water  and  centrifuged. — C.  A.  M. 

Butler  :    Effects  of  feeding  cottonseed  products  on  the 

composition     and     properties     of .     C.     M. 

Eckles    and    L.    8.     Palmer.     Missouri    Agric, 
Exp.  Station  Research  Hull..  No.  27.  Dec,  1916, 

pp.   1—11.     Bull.  Agiic  lnt ell..    1917.8,   1021 
1022. 

Tin:  feeding  of  cottonseed  products  causes  in 
general  a  decrease  in  the  saponification  and 
ltcichei  t-Meissl  values,  and  a  rise  in  the  iodine 
value  and  the  melting  point  of  the  butter  fat. 
The  butter  becomes  firmer  and  frequently  has  a 
gummy  consistency;  it  withstands  higher  tempera- 
tures without  losing  its  "  body, "  and  acquires  a  flat, 
oily  flavour  and  increased  keeping  quality.  Tl 
effects  are  attributed  to  the  cottonseed  oil,  and 
depend  on  the  amount  of  the  seeds  present  in 
the  feed.  A  factor  of  great  importance,  however, 
is  the  nature  of  the  raw  foodstuffs  which  form 
the  base  of  the  rations.  The  effects  mentioned 
are  most  pionounced  when  dry  roughago  (timothy 
hay,  etc.)  is  fed  with  the  cottonseed  products, 
whilst  if  a  fairly  large  proportion  of  corn  (maize) 
silage  is  fed  the  effects  are  more  or  less  neutralised. 
Small  amounts  of  cottonseed  products,  fed  to 
cows  on  fresh  pasture,  improve  the  "body" 
and  keeping  properties  of  the  butter  produced. 
The  effect  of  feeding  cottonseed  meal  on  certain 
of   the   Constanta   of    butter   fat.    particularly    the 

Reich.rt-M.  issl  and  iodine  values,   may    be  soi 

what  modified  by  continuous  feeding,  but  the 
effects  on  the  melting  point  of  the  fat  and  theothei 
properties  of  the  butter  continue  as  long  as  the 
meal  is  fed.  The  authors  accordingly  d.  pro  ate 
the  feeding  Of  large  quantities  of  cottons.  ..I 
meal,  and  also  the  use  of  the  whole  seed  owing  to 
its  high  oil-content. — J.  II.  L. 

Silage;     Contribution    to   the   bacteriology    of . 

J.  M.  Sherman,  J.  Bacterid.,  Baltimore,  1916, 
1,  445 — 151.  Bull.  Agric.  Intell.,  1917.  8, 
1020—1021. 

Observations  made  on  ensilage  during  1915, 
indicated  that  an  important  part  in  the  curing 
of  corn  (maize)  silage  is  played  by  an  acid-tolerant, 
a.  id-producing  organism  closely  related  to  I 
Bac.  Iiulgariciu  and  B.  acidophilus  groups  but 
differing  somewhat  from  the  typical  members  of 
these  groups  by  its  comparatively  abun.b 
growth  on  ordinary  laboratory  media.  The 
number  of  bacteria  present  in  silage  juices  is  very 
groat,  always  moro  than  a  "  billion "  per  c.i  ■. 
and  most  of  them  resemble  the  one  referred  to 
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above.  These  are  abundantly  present  in  maize 
fodder,  so  that  ensilage  made  from  maize  is  always 
amply  seeded  with  them.— J.  H.  L. 

MannUol ;     Occurrence    and    significance    of . 

in   silage.     A.    W.    Dox   and    G.    P.    Plaisaive. 

J.  Amer.  Chem.  Soc,  1917,  39,  2078—20*7. 
Mannitol  is  a  normal  constituent  of  corn  (maize) 
silage,  eight  samples  of  which  contained  from 
1-47  to  2-51%  calculated  on  the  dry  substance 
(280  to  38-1%).  Sugar  cane  silage  contained 
3-30%  and  sunflower  silage  5-61%  of  mannitol 
on  the  dry  substance,  but  none  was  present  in  the 
silage  from  cow  peas  or  sweet  clover.  The  mannitol 
is  formed  from  the  sucrose  in  the  plants  by 
bact  rial  reduction.  It  is  produced  simultaneously 
with  acetic  acid,  lactic  acid,  carbon  dioxide,  and 
alcohol,  and  then  partly  disappears.  By  ex- 
pressing the  juice  from  silage,  evaporating  it, 
filtering  off  the  magnesium  lactate  and  adding 
alcohol  to  the  filtrate  until  the  alcoholic  strength 
was  about  75  %,  30  grms.  of  pure  mannitol  was 
obtained  from  6670  grms.  of  silage.  The  expressed 
residue  would  be  suitable  for  feeding  purposes, 
whilst  the  mannitol  could  be  utilised  in  the  manu- 
facture of  explosives.  It  could  be  readily  ex- 
tracted on  a  large  scale  by  this  method,  and  would 
probably  be  cheaper  than  glycerol. — C.  A.  M. 

in   sweet   clover 


l-Leucine  ;      Occurrence    of    - 

silage.     G.     P.     Plaisance.     .1.     Amer.     Chem. 

Soc,   1917,  39,  2087—2088. 
Samples   of   sweet   clover   silage   contained   from 
0-4  to   10%  of    Meucine,   calculated    on  the  dry 
material.     It    could    be    readily    extracted    from 
the  dried  substance  with  95  %  alcohol. — 0.  A.  51. 

^■Feeding  stuffs].  By-products  from,  the  manufacture 
of  tin  plate.  Board  of  Agric.,  Ohio,  1917,  7, 
65—66.  Bull.  Agric.  Intell.,  1917,  8,  1020. 
Cereal  middlings  (usually  wheat)  and  palm  oil 
are  used  in  the  polishing  of  tin  plate.  After  use 
the  mixture  of  middlings  and  oil  was,  until  a  few 
years  ago,  discarded  ;  but  cattle  eat  it  readily  and 
it  is  now  sold  in  the  United  States  as  a  feeding 
stuff,  under  the  name  of  "  Palmo  Midds,"  after 
treatment  to  remove  pieces  of  metal.  This  treat- 
ment at  first  consisted  in  a  simple  sifting  operation 
by  hand,  but  a  new  electro-magnetic  process  has 
been  found  to  give  bettor  results. — J.  H.  L. 

The   Schilde   "  universal  "  dryer.      Parow.     See  I. 

Method  for  fractionating  fats  and  oils.     Seidenberg. 
See  XII. 

Patents. 

Freezing  fish  and  other  food  substances.  N.  Dahl, 
Trondhjem,  Norway.  Eng.  Pat.  109,238,  May 
31,  1917.  (Appl.  No.  7785  of  1917.) 
Freezing  by  means  of  circulating  fluid  is  so  con- 
ducted that  the  direction  of  flow  of  the  liquid  is 
longitudinal  with  respect  to  tho  fishes  or  other 
pieces  of  food,  instead  of  transverse  as  hitherto. 
Export   cases    containing   fish,    for   example,    are 

Ereferably  placed  during  refrigeration  so  that  the 
sh  are  in  a  vertical  position,  the  horizontal  walls 
of  the  cases  being  provided  with  one  or  more 
openings  (which  can  bo  closed  after  refrigeration) 
to  serve  as  inlets  and  outlets  for  the  cooling  liquid. 
It  is  claimed  that  this  facilitates  the  circulation 
of  the  liquid  between  the  fish  or  pieces  of  food 
and  produces  more  rapid  and  complete  refrigera- 
tion.— J.  H.  L. 

Wheat  ;  Method  of  treating  [cleaning  and  sterilising] 

.     A.    C.    von    Hagen,    Kansas    Citv.    Mo. 

U.S.   Pat.    1,237.425,   Aug.   21,    1917.     Date   of 
appl.,  Sept.  1,  1916. 

Gkain  is  moistened,  e.g.,  with  alkali  (lime)  and 


hypochlorite  solution  or  with  the  latter  alone,  and 
the  solution,  which  may  be  distributed  over  the 
surface  of  the  grain  by  agitation,  is  finally  forced 
through  the  husk  by  pressure,  e.g.,  air-pressure. 
Before  this  last  operation  the  moistened  grain  may 
be  treated  with  carbon  dioxide. — J.  II.  L. 

Dryer  for  alimentary  paste.  P.  Do  Martini, 
Jamaica,  N.Y.  U.S.  Pat.  1.237.874,  Aug.  21, 
1917.     Date  of  appl.,  Nov.  13,  1916. 

A  main  compartment,  containing  racks  for  tho 
material  to  be  dried,  has  means  (louvre  boards) 
for  controlling  the  passage  of  air  through  its  two 
ends  over  substantially  their  wholo  area,  vertical 
rotary  fans  between  the  racks  to  produco  a  current 
of  air  through  tho  compartment,  and  further 
means  (transverse  partitions  with  louvre  boards) 
for  controlling  and  directing  the  air  current 
through  each  rack. — J.  H.  L. 


Siceet  potatoes  or  yams  ;  Food  product  manufactured 
from  — ■ —  and  process  for  producing  the  same. 
J.  H.  Williams.  Assignor  to  Williams  Co.,  Green- 
ville, S.C.  U.S.  Pats,  (a)  1,238,371.  (b)  1,238,372, 
and  (c)  1,238,373,  Aug.  28,  1917.  Dates  of 
appl.,  (A)  Sept.  28,  1916,  (B)  and  (c),  Nov.  17, 
1916;    (b)  renewed  July  26,  1917. 

Sweet  potatoes  are  partly  dehydrated  and  then 
cooked  by  steaming,  and  after  they  have  been 
cooled,  peeled,  and  mixed,  flour,  salt,  and  flavouring 
matters  are  added  as  required.  The  dough  is 
mixed  with  yeast  and  allowed  to  ferment  for  a 
considerable  time,  then  worked,  mixed  with  more 
steamed  potatoes,  allowed  to  riso,  and  baked. 
The  loaves  obtained  are  sliced  and  passed  through 
a  pug-mill  and  tho  product  is  thoroughly  dried 
or  toasted.  In  (a)  it  is  passed  through  a  mill 
and  crushed  into  nut-like  particles  for  marketing, 
in  (b)  it  is  ground  to  a  flour  for  culinary  purposes, 
and  in  (c)  it  is  milled  into  small  particles  which 
are  converted  into  flakes  by  passing  between 
heavy  steel  rollers  under  high  pressure,  and  then 
toasted. — J.  H.  L. 

Milk-powdering  machine.  I.  J.  Felloman,  Gridley, 
Cal.  U.S.  Pat.  1.239,471.  Sept.  11,  1917.  Date 
of  appl.,  Apr.  30,  1917. 

The  machine  comprises  a  pair  of  hoated  rolls, 
means  for  spraying  milk  thereon,  and  a  carriage 
centrally  beneath  the  rolls  mounted  to  travel 
longitudinally  thereof,  and  carrying  planer  knives 
which  project  in  opposite  directions  and  engage 
the  rolls.  A  receptacle  moves  with  the  carriage  in 
such  a  manner  that  tho  products  discharged  by  the 
knives  are  received  by  the  receptacle,  which  is 
automatically  emptied  at  the  ends  of  the  travel, 
at  which  points  also  a  plunger  is  automatically 
moved  so  as  to  throw  the  planer  knives  into  and 
out  of  engagement  with  the  roll. — J.  F.  B. 

Rice  ;    Process  of  treating and  product  thereof. 

M.   M.   Baumgartner.   Frooport.   111.     U.S.   Pat. 
l,239,555.Sep.ll,1917.Dateof  appl. .Dec 13.1916. 

Whole  rice  including  the  germ  and  hull  is  steeped 
in  water  pnd  cooked  with  live  steam,  while  in  the 
hull,  to  dextrinise  the  starch  and  stabilise  the  fats 
and  proteins  ;  the  rice  is  then  dried  and  parched 
to  produce  a  product  not  differing  materially  in 
form  and  bulk  from  the  natural  rice,  and  the 
hulls  arc  finallv  removed  from  the  kernels. 

—J.  F.  B. 

Casein;   Process  of  drying -.    W.  M.  Brownell, 

Brooklvn,  N.Y.,  Assignor  to  A.  N.  Hood, 
Newton,  Mass.,  and  J.  T.  Nightingale,  Boston, 
Mass.  U.S.  Pat.  1.239.766,  Sept,  11,  1917. 
Date  of  appl.,  May  1,  1916. 

The  curd  of  wet  casein  is  heated  at  135°— ISO3  F- 
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(57° — 82"  C.)    to    form    a    plastic,    sticky,    homo- 
geneous mass  ;    the  material  is  formed  into  small 

pi ;.    or    into    continuous    ribbons    which    are 

subsequently   cut    into  small   pieces;    the 
are  immersed   in  water  at  a    lower  ten 
than  that  mentioned  above,  t<i  render  the  surface 
non-adhesive,  and  then  dried  with  agitation 

—J.  F.  B. 

Flesh  df  animals  <>f  the  bovine  genua  :    Process  for 

the  preparation  of .  -I.  Balzari,  Much..,  Ures. 

fccgentina.    1  .S.  Pat.  1.240,165,  Sept.  18,  L917. 
Date  of  appl.,  Nov.    1.   1915. 

She  Eng.  Tat.  15.559  of  1915;    this  . I..  1910,  1175. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Sewage;    Purification   of by   aeration    in 

presence  of  activated  sludge.  III.  E.  Bartow. 
J.  Ind.  Eng.  ('hem..  1917.  9,  815-  s:,n.  ,s,  ■ 
this   .1..    1910,   555.) 

A  continuous-flow  plant,  designed  In  deal  with 
200.000  galls,  of  sewage  and  sludge,  was  started 
in  1910  at  the  Sewago  Experimental  Station, 
University  of  Illinois.  The  sewage  flows  from 
the  grit  '  chamber  into  the  aeration  chamber, 
which  is  a  rectangular  concrete  tank  17  x  30 J  ft., 
and  9  J  ft.  deep.  It  is  divided  by  longitudinal 
baffles  into  4  compartments  through  which  the 
sewago  flows  down  sloping  sides  into  a  central 
channel,  above  which  are  "  flltros  "  plates. 
This  chamber  has  p  capacity  of  30,000  galls., 
and  is  capable  of  aerating  141,000  galls,  of  sev, 
during  0  hours.  From  the  aeration  chamber 
the  sewage  passes  to  a  settling  chamber,  and 
thence  over  a  weir,  and  is  either  returned  to  the 
sewer  or  discharged  into  a  pond.  Air  is  supplied 
by  a  rotary  pressure  blower  with  a  capacity  of  300 
cub.  ft.  per  mill.,  and  is  filtered  through  cheese- 
cloth stretched  over  the  wive  sides  of  a  Ims. 
This  plant  was  in  continuous  use  for  3  months, 
and  dealt  with  01.000  to  177,000  galls,  per  day. 
Approximately  2  cub.  ft.  of  air  per  gall,  of  sewage 
was  required  to  obtain  a  stable  effluent.  Com- 
parative tests  with  different  methods  of  diffusing 
the  air  in  tanks  operated  on  the  fill  and  draw 
system  showed  that  "  flltros  "  plates  gave  better 
aeration  results  than  perforated  pipes,  but  little 
or  no  difference  could  lie  observed  between  the 
action  of  coarse  or  fine  grades  of  plates.  The  besi 
method  of  separating  water  from  the  sludge  was 
by  centrifuging  it  in  a  basket  type  of  centrifugal 
machine  and  in  a  modified  cream  separator, 
working  at  a  speed  of  l  .",oo  r.p.m^  Under  these 
conditions  sludge  containing  97-5%  moisture 
yielded  sludge  cakes  with  85  to  so11,,  moisture. 
\  large  (10  in.)  machine  would  be  capable  of 
dealing  with  tho  sludge  from  2,000,000  galls,  of 
sewage  per  day,  producing  sludge  cake  in  a  con- 
dition suitable  for  a  drying  plant.  A  drying  lest 
applied  to  220  lb.  of  88.%  sludge  cake  showi  d  Hat 
the  method  was  practicable. — C.  A.  M. 

Quassia  extract  as  <<   contact    insecticide.      X.    E. 

Mclndoo  and  \.  l'\  Sievers.  .1.  V_'ric.  Res.,  1017. 
10,  197-—531 

The  authors  describe  numerous  experiment 
determine   the   efficiency   of    various   extracts   of 
Jamaica   quassia    wood    and    the   effect    of    these 
extracts  upon  aphids.     Medium -sized  <  hips 

so. iked  for  2  hours  in  water  yielded  60%  of  their 
total  soluble  matter,  and  during  a  second  extrac 
tion,  15%.  Extraction  for  21  hours  did  not 
Increase  the  yield.  The  first  extract  was  slightly 
more  effective  than  the  second  in  killing  aphids. 
If  the  diips  ore  boilod  for  4  hours  the  \  ield  of 


extract  is  half  as  much  again.  The  yiold  of 
extract  is  greater,  the  larger  the  volume  of  water 
used  :  3  grms.  of  chips  yielded  one-third  more 
extract  to  3  litres  of  water  than  to  a  quarter  litre. 
The  solubility  of  commercial  quassiin  powder  is 
1  in  3000  of  water,  and  3 — 5  times  as  much  in 
very  dilute  alkali  and  soap  solutions.  In  testing 
the  various  extracts  obtained  upon  aphids,  it  was 
found  that  soap  solution  extract,  prepared  a1 
ordinary  temperature,  was  the  most  effective  and 
economical.  Commercial  quassiin  powder  con- 
tains quassol,  on  inert  and  tasteless  substance, 
and  quassiin,  an  effective  insecticide  and  intenseh 
bitter.  Exhalations  from  quassiin  powder  killed 
aphids,  as  also  did  the  powder  itself  when  dusted 
on  them,  whereas  quassia  powder  and  chips  w  ere 
ineffective.  Quassia  and  quassiin  spray  solutions 
kill  aphids  when  applied  sufficiently  strong,  the 
j  solutions  containing  soap  being  the  most  effective. 
The  spray  is  breathed  into  tho  spiracles  of  the 
insects  and  reaches  tho  nervo  tissue  where  it 
slowly  affects  the  nerve  cells,  causing  a  state  of 
coma.  The  general  conclusion  is  that  quassia 
extracts  can  never  become  gene1'''1'  insecticides 
owing  to  the  poor  insecticidal  properties  of  quassiin. 
The  formula  which  yielded  the  most  effective 
extract  was  22  lb.  of  quassia  chips  soaked  in 
100  galls,  of  flsh-oil  soap  solution  for  24  hours. 
This  extract  was  effective  on  two  out  of  six  species 
of  aphids.  Nicotine  sulphate  is  a  more  reliable 
insoeticide. — J.  H.  J. 


Volatility  of  organic  compounds  as  an  index  of  the 
toxicity  of  the  vapours  to  insects.  \V.  Moore. 
J.  Agrtc.  Res.,  1017,  10,  305—371.  (See  also 
this  J„  1917,  939.) 

The  toxicity  towards  the  house-fly  of  a  large 
number  of  organic  compounds,  including  repre- 
sentatives of  the  following  classes,  was  determined  : 
esters,  acids,  ethers,  hydroxy  compounds,  alde- 
hydes,  ketones;  halogen,  sulphur,  and  nitrogen 
derivatives:  terpenes  or  torpeno  derivatives,  and 
alkaloids.  In  general,  toxicity  was  found  to  be 
closel>f  correlated  with  volatility  ;  decreasing 
volatility  is  accompanied  by  increased  toxicity  up 
to  a  certain  point,  but  compounds  with  b 
points  of  225°  C.  to  250°  C.  are  usually  so  sli 
volatile  that  they  produce  death  only  after  V6TJ 
long  exposures.  The  explanation  of  the  main 
result  obtained  by  the  author  is  that  the  vapour  of 
the  compound  condenses  on  the  liner  divisioni 
of  tho  trachea?  of  the  insect.  Readily  volatile 
compounds  will  evaporate  and  rapidly  pass  out 
of  the  insect,  whereas  less  volatile  ones  will  remain. 
penetrating  the  tissues  and  producing  tho  poisoni  tni 
effects  resulting  in  death. — E.  W.  L. 


Ultra-violet   radiation  ;    Germicidal  action   of , 

and  its  correlation  with  selective  absorption, 
C.  H.  Browning  and  S.  Russ.  Proc.  Roy.  Soc, 
1917,  B,  90,  33—38. 

In  the  experiments  a  tungsten  lamp  and  a  quart! 
spectrometer,  giving  wave  lengths  of  7000 — 2100 
Angstrom  unite,  wero  used.  A  glass  plate  coaled 
with  nutrient  agar  was  painted  with  an  emulsion 
of  Staphylococcus  pyogenes  aureus,  and  a  >> 
strip  <>1  the  plate  was  exposed  to  tho  rays  from 
the  lamp  for  0,  12,  or  21  niins.  The  plate  wall 
then  incubated.  It  was  found  thai  there  was  i 
germicidal  action  on  that  part  of  the  strip  exposed 
to  rays  of  wave  lengths  2910 — 2380  units.  Tli.- 
longer  exposures  only  very  slightly  increased  thi 
range  of  germicidal  action.  Exposures  "l  3]  hrs, 
gave  a  sharp  lino  of  demarcation  a!  2960  units; 
the  other  limit  was  2150  units.  Plates  of  othei 
organisms  were  exposed  to  the  rays,  and  the  rang! 
of  action  was  found  to  be  nearly  the  same  although 
there  were  small  and  dolinitc  differences  in 
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case.  Emulsions  of  the  organisms  were  also 
exposed  to  the  rays  and  photographs  of  the  radia- 
tions transmitted  were  taken.  It  was  found  that 
absorption  of  the  rays  took  place  over  the  same 
range  that  gave  the  germicidal  action. — J.  II.  J. 

Patents. 

Gas  [hydrogen  cyanide  for  fumigating]  ;   Apparatus 

for  generating .     C.  J.  Marvin,  Los  Angeles, 

Cal.,  U.S.A.  Eng.  Pat.  108,889,  Aug.  23,  1916. 
(Appl.  No.  11,973  of  1916.) 

A  portable  apparatus  specially  adapted  to  the 
generation  of  hydrogen  cyanide  for  fumigating 
trees,  etc. — J.  H.  L. 

Refuse-furnace.  E.  Kidwell,  Washington,  D.C., 
Assignor  to  Waste  Utilities  Co.  of  Dolaware, 
New  York.  U.S.  Pat.  1.239,103,  Sept.  1,  1917. 
Date  of  appl..  Nov.  6,  1912. 

The  furnace  has  a  main  grate  with  a  non-perforated 
bottom,  and  a  fore-grate  situated  at  a  lower  level 
and  arranged  to  receive  slagged  material  from  the 
main  grate.  A  wall  separates  the  two  grates;  and 
a  power-actuated  pusher  passes  through  a  hole 
in  the  wall  for  the  purpose  of  removing  slagged 
material  from  the  fore-grate  and  out  of  the  furnace. 
The  two  grates  are  provided  with  separate  air 
supplies  and  the  main  grate  may  be  provided  with 
an  air  jacket.  In  this  case  the  pusher  operates 
through  the  air  jacket. — J.  H.  J. 

Water ;     Purification    of    .     C.    P.    Hoover, 

Columbus,  Ohio,  U.S.A.  Eng.  Pat.  107,967, 
June  22,  1917.  (Appl.  No.  8988  of  1917.)  Under 
Int.  Conv.,  July  11,  1916. 

See  U.S.  Pat.  1,197,123  of  1916;  this  J.,  1916,  1079. 

Fertilisers  [from  refuse,  seieaye  sludge,  etc.].     Eng. 
Pat.   109,575.     See  XVI. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES ;    ESSENTIAL  OD^S. 

Alkaloids ;     A    theory    of    the    mechanism    of  Jhe 

phylochemical     synthesis     of      certain .     R. 

Robinson. Chem.Soc. Trans.,  1917,  111,  876 — 899. 

Synthesis  of  alkaloid  skeletons  may  be  carried 
out  by  building  up  from  simple  compounds  such 
as  formaldehyde,  ammonia,  simple  amino-acids 
as  arginine  and  lysine,  and  degradation  products 
of  carbohydrates,  typified  chiefly  by  acetone- 
dicarboxylic  acid.  Further  modifications  are 
usually  ma.de  by  means  of  oxidation  or  reduction 
and  by  elimination  of  water  with  the  formation  of 
an  aromatic  nucleus  or  occasionally  of  an  ethylene 
derivative.  Several  schemes  are  discussed  for  the 
synthetic  formation  of  the  base  groups  of  different 
classes  of  alkaloids.  Linking  of  carbon  to  carbon 
is  traced  to  two  processes  only  :  the  aldol  condensa- 
tion and  the  very  similar  condensation  of  carbinol- 
amines.  resulting  from  the  combination  01  an 
aldehyde  or  ketone  and  ammonia  or  an  amine, 
and  containing  the  group  :C(OH)"N:,  with  sub- 
stances containing  the  group  :ClICO.  The 
reactive  acetone  derivative  which  undergoes 
condensation  with  formaldehyde  and  ammonia 
has  been  formulated  in  the  majority  of  cases  as 
acetonedicarboxylii'  acid,  but  in  other  cases,  as 
a  starting  point  both  for  quinoline  and  isoquinoline 
bases,  it  has  been  found  convenient  to  assume  the 
intervention  of  acetylglycollic  aldehyde,  which 
may  be  derived  from  a  pentose  T>r  methylpentose 
by    loss    of    water    and  .  oxidation.     Substances 


accompanying  quinine  and  cinchonine  in  cinchona 
bark  have  been  found  to  bo  suitable  starting  points 
for  a  synthesis  of  the  quinoline  half  of  these  alka- 
loids.—J.  F.  B. 

Carbamides  ;  Constitution  of .     /  f".  Mechanism 

of  the  interaction  of  urea  and  nitrous  acid.     K.    \ 
Werner.     Chem.  Soc.  Trans.,  1917,  111,  863   876. 

The  reaction  between  urea  and  nitrous  acid  with 
evolution  of  carbon  dioxide  and  nitrogen  is  not 
practically  available  for  the  determination  of  urn 
but  is  useful  for  the  estimation  of  nitrous  arid. 
As  a  matter  of  fact,  no  reaction  takes  place  between 
urea  and  pure  nitrous  acid  in  aqueous  solution  : 
even  in  presence  of  a  weak  acid,  such  as  acetic 
acid,  the-  reaction  is  very  slow  and  only  apparent 
at  high  concentrations.  On  the  other  hand,  the 
presence  of  a  strong  acid,  such  as  hydrochloric  or 
nitric  acid  in  dilute  solutions,  is  sufficient  to 
produce  a  brisk  evolution  of  gas,  but  the  volume 
of  nitrogen  evolved  is  not  a  direct  measure  of  the 
quantity  of  urea  decomposed  as  calculated  on  the 
usual  equation,  the  amount  of  urea  deromposed 
being  much  greater  than  that  indicated  by  the 
evolved  nitrogen.  Only  when  the  urea  is  present 
in  considerable  excess  is  the  volume  of  nitrogen 
approximately  equivalent  to  the  amount  of  nitrous 
acid  decomposed.  The  volume  ratio  of  carbon 
dioxide  to  nitrogen  (1:2)  required  by  the  equation 
is  never  obtained,  the  amount  of  carbon  dioxide 
being  always  greater  ;  the  composition  of  the  gases 
is  liable  to  variation  with  small  changes  in  con- 
centration. The  above  apparent  anomalies  are 
explained  by  the  fact  that  urea  is  not  carbamide, 
as  was  commonly  supposed,  but  a  derivative  of 


cyanic  acid,  HN  :  C<C 


NH,, 
6 


in  presence  of  a  strong 


acid  a  salt,  NH  :  C(OH)NH2,HX,  is  formed,  and 
an  amino  group  is  thus  rendered  open  to  attack 
by  nitrous  acid.  The  first  stags  of  the  reaction 
takes  place  according  to  the  equation 

HN  :  C(OH).NH.,HX+HNO,- 
N2  +HNCO  +2H20  +HX. 

The  cyanic  acid  is  decomposed  in  two  ways  as  fast 
•  as  it  is  generated.  It  is  hydrolvsed,  thus  : 
HNCO+H„0=NHa  +  C02  and  it  is  directlj 
attacked  by  nitrous  acid,  thus  :  HNCO+HNO.- 
C02+N2+H20.  The  two  last  reactions  proceed 
simultaneously  in  variable  proportions  according 
to  the  conditions  of  concentration,  acidity,  etc., 
prevailing.  With  an  excess  of  urea  present  at  the 
outset,  a  low  concentration  of  nitrous  acid,  and 
J  the  presence  of  an  excess  of  mineral  acid  to  com- 
!  bine  with  the  ammonia,  the  reaction  may  be 
practically  confined  to  equimolecular  proportions 
of  urea  and  nitrous  acid,  instead  of  1 : 2  mols.  as 
required  by  the  supposed  carbamide  struct uro  of 
urea. — J.  F.  B. 

Methylation  by  nieans  of  formaldehyde.  I.  Mechanism 
of  the  interaction  of  formaldehyde  and  ammonium 
chloride.  Preparation  of  methylamine  and  di- 
methylaminc.  E.  A.  Werner.  Chem.  Soc.  Trans. 
1917,  111,  844—853. 

The  products  of  the  action  of  formaldehyde  on 
ammonium  chloride  comprise  carbon  dioxide,  a 
volatile  liquid,  and  the  hydrochlorides  of  methyl- 
amine and  dimethvlamine.  The  volatile  liquid 
distils  between  50°"»nd  10ic  C.  The  distillation 
residue  contains  methylamine  and  dimethylamine 
hydrochlorides,  and  the  reaction  may  be  used  for 
the  preparation  of  these  substances.  The 
mechanism  of  the  reaction  between  formaldehyde 
and  ammonium  chloride  depends  on  the  Era 
at  the  first  stage  of  methvlenc-imine.  the  hydro- 
chloride of  which,  Ctl ..  :  XIKIICI).  undergo 
hydrogenation  at  the  expense  of  the  formaldehyde, 
which  yields  formic  acid,  part  of  which  is  esterifled 
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and   part   oxidised   to   rarbon   dioxide  and  water, 
thus  : 

CH2:NII(II(  I)      II   o+H.COH  = 

II!  X'lUlIt'l)  hH.COOH. 
The  formation  of  dimethylamine  from  mono- 
methylamine follows  an  analogous  course  through 
the  intermediary  production  of  methylenemethyl- 
imine.  Trimethylamine  is  not  formed  in  the  main 
reaction  but  some  maj  be  produced  bj  prolon  i 
heating  oi  the  final  mother  liquors.  As  ;■  prepara- 
tory method  tin-  following  procedure  giyes  satis- 
factory yields  :  250  Minis,  of  ammonium  chloride 
and  500  grms.  of  commercial  40%  "formalin" 
solution  are  heated  slowly  in  a  distillation  flask 
up  to  104°  C.  until  no  more  liquid  distils  over; 
the  operation  requires  ahout  11  hours.  The  dis- 
tillate (110  grms.)  has  the  composition:  methyl 
formate,  300  ;  methylal,  34-6  ;  free  formic  acid, 
1-6  ;  water,  24-8%.  On  cooling  the  residue  in  the 
flask,  ammonium  chloride  (62  grms.)  crystallises 
out  ;  the  filtrate  is  concentrated  at  100'  C.  to  about 
half   its   hulk  and  a   further   crop   of   ammonium 

chloride    (19    grms.)    is    recovered.      Vim dum 

chloride  is  very  sparingly  soluble  in  a  concentrated 
solution  of  methylamine  hydrochloride.  Evapor- 
ation of  the  filtrate  is  then  continued  until  a 
crystalline  scum  forms  at  the  surface  of  the  hot 
li«iuid  and  the  monomethylamine  salt  (96  grms.) 
crystallises  out  on  cooling  ;  a  second  crop  (18  grms.) 
is  obtained  by  further  evaporation.  The  filtrate 
is  evaporated  as  far  as  possible  at  loo  ('.,  left  for 
24  hours  in  vacuo  over  sodium  hydroxide,  and  the 
send-solid  residue  digested  with  chloroform,  in 
which  tho  dimethylamine  salt  is  soluble.  The 
total  >;eld  of  monomethylamine  salt  is  128  grms. 
For  the  preparation  of  dimethylamine  hydro- 
chloride, 200  grms.  of  ammonium  chloride  and 
100  grms.  of  "  formalin  "  are  heated  at  101°  C.  as 
before  ;  tho  excess  of  ammonium  chloride  which 
separates  on  cooling  is  filtered  off  and  the  filtrate 
is  again  heated  with  300  grms.  of  "  formalin  "  in 
a  distillation  flask  up  to  115°  O.  until  no  more 
liquid  distils.  Tho  distillate  this  time  contains  a 
much  larger  proportion  of  water.  Tho  fractional 
crystallisation  of  the  products  is  carriod  out  as 
before  but  the  final  liquor  is  evaporated  at  120°  0. 
Extraction  of  tho  dried  mass  with  chloroform 
yields  122  grms.  of  dimethylamine  salt. — J.  F.  B. 

Organic     compounds;      Removal     of    nitric     acid 

from  solutions  of .       p.  A.  Levene  and  G.  M. 

Meyer.  J.  Biol.  Chem.,  1917,  31,  599—604. 
In  the  preparation  of  certain  organic  compounds 
it  is  frequently  necessary  to  separate  nitric  acid 
from  solutions  without  acting  delef  eriouslv  on 
the  organic  compounds  present.  The  removal 
of  nitric  acid  from  neutral  aqueous  BolutioB  by 
reduction  by  means  of  zinc  dust  or  a  zinc-cbppei 
couple  is  never  complete,  but  with  aluminium 
amalgam  the  reduction  easily  proceeds  to  com- 
pletion. The  procedure  is'  to  neutralise  the 
solution  by  means  of  barium  hydroxide  and  then 
to  add  2  grms.  of  freshly  prepared  aluminium 
amalgam  for  each  gram  of  nitric  acid.  After 
standing  for  8  hours  or  overnight,  during  which 
time  the  solution  is  continuously  aerated,  the 
liquid  is  filtered  and  a  slight  excess  of  barium 
hydroxide  added  ;  ammonia  is  removed  by  re- 
peated evaporation  under  reduced  pressure,  and 
the  excess  of  baryta  is  then  quantitatively 
precipitated.  I'nder  these  conditions  only  about 
10%  of  the  nitric  acid  is  converted  into  ammonia, 
the  remainder  probably  escaping  in  the  form  of  ' 
lower  oxides  of  nitrogen. — I).  F.  T. 

Volatile    acids;     Possibilities    and    limitations    of 

the  Duclaux  met/mil  of  determining .     I  .  .1 

Gillespie  and  E.  II.  Walters.  J.  Amer.  Chem 
Boc.,  1917.  39,2027—2055.  [See  also  this  ,r  . 
1917,  230,  520,  568.) 

Test    determinations    of    the    volatile    acids    in 


known  mixtures  by  Duclaux's  method  (Ann. 
chim.  phys.,  1874,  [.">].  2,  289)  have  shown  that  for 
mixtures  of  three  acids  quantitative  results  may 
be  obtained  by  either  algebraic  or  graphic  methods 
of  calculation,  but.  that  in  the  case  of  mixtures 
of  four  acids  the  errors  are,  as  a  rule,  too  great. 
These  errors  are  not  proportional  to  the  quan- 
tities of  acids,  and  when  four  or  more  acids  are 
present  the  mixture  must  be  fractionated,  before 
applying  the  method,  in'o  two  mixtures  each 
containing  substantially  only  three  acids.  The 
methods  ot  calculation  do  not  depend  upon 
I  lie  laws  which  govern  the  rates  of  distil- 
lation of  aqueous  solutions  of  pure  acids,  and 
may  therefore  be  applied  to  distillations  made 
in  various  ways,  provided  that  the  distillations 
o  pure  acids  and  of  mixtures  are  carried  out  in 
t  he  same  way  (see  also  this  J.,  1908.  S97).— ('.  A.  M. 

Isolation  from  peat  of  certain  nucleic  acid  derivatives. 
Bottomley.     See  XVI. 

Occurrence  and  significance  of  mannitol   in   silage. 
Pox   and   l'laisancc.      See  XI  Xa. 

Determination    of    silver     in     organic    compounds. 
Lucas  and   Kemp.     See   XXI 1 1. 

I  'atents. 

Opium  ;    Process  for  extracting  alkaloids  from . 

O.  Imrav.  London.  From  Soc.  Chem.  lnd.  in 
Basle,  Switzerland.  Kng.  Pat.  lOO.IOS.  Sept. 
8,  1916.     (Appl.  No.  12,747  of  1916.) 

One  part  of  powdered  opium  is  mixed  with 
about  two  parts  of  concentrated  formic  acid 
(95  — 100  %)  at  the  ordinary  temperature,  and 
the  mixture  stirred  until  solution  is  complete 
with  the  exception  of  some  fibrous  and  foreign 
matter  ;  the  mass  is  then  stirred  into  about 
twenty  )  arts  of  water,  and  the  insoluble  substani  ea 
(resin,  etc.)  filtered  off  and  washed  until  free 
from  alkaloids.  The  alkaloids  are  then  separated 
from  the  aqueous  solution  by  precipitation  or 
extraction. — L.  A.  C. 

Vitamine  preparations  ;   Process  for  obtaining . 

Ges.  fur  Chem.  Ind.  in  Basel,  Switzerland. 
Eng.  Pat.  103.291,  Jan.  4,  1917.  (Appl..  No. 
224  of  1917.)     Under  Int.  Conv.,  Jan.  7,  1910. 

See  U.S.  Tat.  l,235,198of  1917  ;  this  J.,  1917, 1004. 

Lipoid-like  blood-clotting  substance,  and  a  process 
of  making  same.  A.  Fonio,  Langnau,  and 
W.  Fohrenbach.  Basle,  Assignors  to  Soc.  of 
Chem.  Ind.  in  Basle,  Switzerland.  U.S.  Pat. 
1,240,694,  Sept,  18,  1917.  Dato  of  appl., 
June  8,  1915. 

See  Eng.  Pat.  11,216  of  1915  ;   this  J.,  1916,  72. 

Process  of  making  Paraffinum  liquidum.      U.S.  Pat. 
1,240,792.     See  IU. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Photographic  tilm.  V.  K.  his.  Philadelphia,  Pa. 
r.s.  Pat.  1,240,34  I.  Sept.  Is,  L917.  Date  ,,f 
appl.,  Sept.  21,  1915. 

A  sensitive  photographic  film  on  a  base  im- 
pervious to  water  is  protected  by  a  coating  of 
waterproof  varnish,  such  us  gum  dammar,  which  is 
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easily  removed  before  development  by  a  solvent 
such  as  benzene  without  injury  to  the  sensitive 
laver.— B.  V.  S. 


Flash  poicder  [for  photography].  J.  I.  Crabtree. 
Assignor  to  Eastman  Kodak  Co.,  Rochester, 
N.Y.  U.S.  Pat.  1,240.027,  Sept,  11,  1917. 
Date  of  appl.,  Dec.  11,  1910. 

The  flash  powder  contains  sodium  oxalate  4  parts, 
red  phosphorus  3  to  5  parts,  a  combustible  metal 
or  metals  of  high  actinic  value,  such  as  a  mixture 
of  magnesium  5  parts  and  aluminium  10  parts, 
and  an  alkpline-carth  nitrate,  such  as  strontium 
nitrate,  10  parts. — B.  V.  S. 


XXII.— EXPLOSIVES  ;  MATCHES. 

Occurrence  and  significance  of  mannitnl  in  silage. 
Dox  and  Plaisance.     S*e  XIXa. 

Patents. 

Polishirw  explosive  pou-dcr  :  Process  of  and  appar- 
atus for  — — .  F.  I.  du  Pont.  Assignor  to  Ball 
Grain  Explosives  Co..  Wilmington.  Del.  U.S.  Pat. 
1.239.3(58,  Sept,  4,  1917.  Date  of  appl.,  July 
28,   1915. 

Granular  explosive  powder  is  fed  into  one  end 
of  a  horizontal  rotating  tube,  the  length  of  which 
is  at  least  fourteen  times  the  depth  of  the  layer 
of  powder  in  the  tube.  The  powder  is  propelled 
along  the  tube  by  a  short  helix  at  the  inlet  end. 
and  means  are  provided  at  the  outlet  end  ti 
restrict   the   discharge    and    regulate    the    depth. 

— W.  F.  F. 


Explosive  poicder  ;    Process  for  finishing .     E. 

du  Pont,  Assignor  to  B  ill  Grain  Explosives  Co., 
Wilmington.  Del.  U.S.  Pat.  1,240,549,  Sept, 
IS,  1917.     Date  of  appl.,  July  28,  1915. 

Granular  explosive  powder  is  passed  through  an 
apparatus  in  which  it  is  continuously  moved  for- 
ward and  also  given  a  transverse  rolling  motion. 
A  polishing  material  is  continuously  added  to  the 
moving  powder,  and  a  blast  of  hot  air  is  directed 
over  the  powder  in  a  direction  opposite  to  the 
movement  of  the  grains  so  as  to  smooth  them, 
blow  awav  the  dust,  and  then  polish  the  grains. 

— F.  Sp. 


Ch  lorate  explosive  of  the  Sprengel  class.  W.  C.  Wain 
North  Sydney.  N.S.W.  U.S.  Pat,  1,240,272,  Sep 
18,  1917.     Date  of  appl.,  Mar.  19,  1915. 

A  saturating  liquid  for  chlorate  explosives  of  the 
Sprengel  class  is  produced  by  dissolving  20  vols,  of 
castor  oil  and  20  vols,  of  raw  linseed  oil  in  320  vols, 
of  petroleum,  and  treating  the  solution  with  10 
vols,  of  fuming  nitric  acid  (sp.  gr.  1-5)  so  as  to 
nitrate  the  oils  without  leaving  free  acid  present. 
The  product  is  a  brown  transparent  liquid  having 
a  specific  gravity  of  approximately  0S16  and  a 
rate  of  diffusion  approximately  double  that  of 
nitrobenzene. — F.  Sp. 

Trinitrotoluene ;     Process  for   the   manufacture    of 

.     F.    Quartieri,    JLlan,    Italy.     U.S.    Pat 

1.241,017,  Sep.  25,  1917.   Date  of  appl.,  Aug.  31 
1914,  "        ' 

See  Eng.  Pat.  19,560  of  1914  j  this  J.,  1915,  1118. 


XXIII.— ANALYSIS. 

Cork*  used  in  Soxhlet  and  other  extraction  apparatus  ; 

Treatment  of .     T.  J.  Ward.    Analyst,  1917, 

42,  326 — 327. 

The  difficulties  arising  from  the  porosity  of  cork 
and  the  solubility  of  certain  of  its  constituents, 
when  used  in  extraction  apparatus,  may  be  over- 
come by  heating  the  corks  in  a  gelatin  solution  (see 
below)  at  100°  C.  for  two  hours,  wiping  and  drying 
them,  and  then  using  them  in  a  Soxhlet  extractor 
for  an  hour.  The  gelatin  solution  is  prepared  by 
soaking  gelatin  in  cold  water  for  five  or  six  hours, 
pouring  off  the  water,  melting  the  gelatin,  and 
adding  i  vol.  of  glycerol  and  2  vols,  of  water. 
Corks  treated  thus  must  not  be  used  with  solvents 
in  the  vapour  of  which  water  and  glycerol  are 
readily  soluble. 

Carbon  and  hydrogen  ;   Simplified  micro-combustion 

method  for  the  determination  of .     L.  E.  Wise. 

J.  Amer.  Chem.  Soc,  1917,  39,  2055 — 206S. 

The  method  devised  by  Pregl  (Abderhalden's 
Handbuch  der  Biochem.  Arbeitsmethoden  [ii.], 
5,  1307)  has  been  simplified  as  follows  : — The 
combustion  tube  consists  of  a  hard  glass  tube 
1-5  cm.  in  diam.  (with  a  bore  of  1-2  cm.)  and  38  cm. 
in  length,  and  at  about  4  cm.  from  the  end  is 
drawn  out  to  about  3  mm.  in  diam.,  whilst  the  other 
end  of  the  tube  is  fitted  with  a  rubber  cork  through 
which  passes  a  capillary  tube.  The  tube  is  packed 
successively  with  a  plug  of  glass  wool,  a  2-5  cm. 
layer  of  asbestos  treated  with  cupric  oxide,  con- 
taining a  few  lengths  of  cupric  oxide  wire ;  a 
0-5  cm.  layer  of  asbestos  ;  a  1-5  cm.  laver  of 
platinised  asbestos  ;  0-5  cm.  of  plain  asbestos  ; 
3-5  cm.  of  asbestos  treated  with  cupric  oxide  and 
containing  cupric  oxide  wire  ;  0-5  cm.  of  plain 
asbestos  ;  1-5  cm.  of  platinised  asbestos  ;  and 
finally  0-5  cm.  of  plain  asbestos.  From  11  to  22 
mgrms.of  the  substance  is  used  for  the  combustion, 
which  is  effected  in  a  flat  platinum  boat.  In  place 
of  the  usual  carbon  dioxide  absorption  tube,  a  tube 
with  a  ground-in  joint  is  used,  and  soda-lime 
replaces  caustic  potash  as  absorbent.  For  drying 
the  air  admitted  to  the  apparatus  a  train  of 
absorption  vessels  charged  respectively  with 
sulphuric  acid,  soda-lime,  and  calcium  chloride 
saturated  with  carbon  dioxide  is  used.  It  is 
advisable  to  make  "  blank  "  determinations  under 
the  same  conditions  as  the  actual  combustion, 
and  to  correct  the  amounts  of  hydrogen  from  the 
results.  In  some  cases  the  uncorrected  values  are 
01  to  015%  higher  than  the  corresponding 
corrected  values.  The  use  of  a  micro-balance 
would  increase  the  accuracy  of  the  carbon  deter- 
minations, but  by  the  use  of  the  larger  quantities 
mentioned  above  the  results  agree  well  with  those 
obtained  by  the  ordinary  methods  of  combustion 
on  a  larger  scale — C.  A.  M. 


Halogens   in    organic  compounds  ;     Method  for  the 

determination   of .      J.    F.   Lemp  and  H.   J. 

Broderson.       J.    Amer.    Chem.    Soc,    1917,    39, 
2069—2074. 

About  10  grms.  of  sodium  peroxide  is  thoroughly 
mixed  with  1  to  1-5  grm.  of  finely  ground  potassium 
nitrate  in  the  fusion  cup  of  a  Parr's  sulphur  bomb 
(see  this  J.,  1908,  594).  From  0-4  to  0-45  grm. 
of  finely  powderod  benzoic  acid  or  sue  rose  is  then 
added,  the  mass  again  thoroughly  mixed,  and 
finally  0-2  to  0-25  grm.  of  the'  finely-ground 
organic  compound  is  introduced,  and  the  whole 
thoroughly  mixed,  care  being  taken  to  prevent 
spontaneous  ignition.  In  the  case  of  volatile 
liquids  0-2  grm.  of  the  sample  is  weighed  in  a  small 
sealed  bulb  of  thin  glass,  which  is  broken   after 
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tho  bomb  has  been  screwed  down.  Ignition  is 
effected  by  heating  the  bomb  in  the  hottest  part 
of  a  Bunsen  flame,  the  heating  being  continued 
until  at  bast  a  fourth  of  the  cup  is  at  a  red 
heat.  The  bomb  is  cooled  under  a  water-tap,  the 
the  tap  opened,  and  the  cup  placed  in  2U0  c.c. 
of  hot  water,  the  beaker  being  meanwhile  covered 
with  a  watch  glass.  After  decomposition  of  the 
the  sodium  peroxide,  the  liquid  is  acidified 
with  nitric  acid,  boiled  for  a  few  mins., 
cooled,  treated  with  a  measured  excess  of  A'/10 
silver  nitrate  solution,  and  again  cooled,  and  the 
excess  of  silver  titrated  with  standard  thiocyanate 
solution.  In  the  case  of  bromine  and  iodine  com- 
pounds, it  was  found  that  a  loss  of  halogen, 
especially  Iodine,  might  occur  upon  boiling  the 
acidified*  solution.  To  obviate  thi.>  an  excess  of 
silver  nitrate  is  added  to  tho  alkaline  solution, 
which  is  then  digested  for  15  mins.  to  insure  com- 
plete precipitation  of  the  silver  halide,  and  tho 
solution  may  then  be  acidified  with  nitric  acid, 
without  any  loss  of  halogens.  The  addition  of 
compounds  rich  in  carbon  and  hydrogen  is  advis- 
able in  all  cases  to  insure  a  thorough  and  uniform 
fusion.  Tho  addition  of  a  reducing  agent  to  tho 
hot  acidified  solution  containing  the  precipitated 
silver  halide  causes  rapid  and  completo  reduction 
of  any  oxy-acid  of  bromine  or  iodine,  with  the 
precipitation  of  silver  bromide  or  iodide.  Hydr- 
azine .sulphate  was  found  to  be  tho  most  suitable 
roagent  for  this  purpose. — C.  A.  M. 

Silver    in    organic   compounds  ;     Determination   of 

.    II.  J.  Lucas  and  A.  R.  Kemp.    J.  Amer. 

Cliem.  Soc,  1017,  39,  2074—2078. 

THE    mothod    dopends    upon    the    interaction    of 
solutions  of  alkali  cyanides  and  silver  salts  to  form 
the     soluble    argonticyanido    compound    and     the 
alkali  salt  of  tho  acid,  as  in  the  equation  : — 
AgA+2Na++2CN-=2Na++Ag(CN)2-+A- 

The  silver  in  the  cyanide  solution  may  be  deter- 
mined by  precipitation  as  metallic  silver  or  as  an 
insoluble  salt,  such  as  the  sulpliide,  as  in  the  follow- 
ing method  : — About  0-3  grm.  of  the  organic 
compound  is  warmed  with  a  quantity  of  N/i 
sodium  cyanide  solution  two  or  three  drops  in 
excess  of  the  theoretical  amount,  and  the  solution 
treated  with  10  c.c.  of  AVI  sodium  hydroxide 
solution,  and  diluted  to  300  c.c.  About  25  c.c 
of  JV/4  sodium  sulphide  solution  in  excess  of  that 
roquired  for  complete  precipitation  of  the  silver 
is  then  slowly  added,  with  constant  stirring, 
and  the  solution  heated  to  60°  C,  and  stirred 
until  tho  silver  sulpliide  lias  coagulated.  The 
precipitate  is  collected  in  a  Gooch  crucible,  washed 
with  water,  alcohol,  and  ether,  dried  for  30  mins. 
at  100°  to  110°  C  and  weighed,  the  heating  being 
repeated  at  intervals  of  15  mins.  until  the  weight 
is  constant.  The  method  is  applicable  to  all 
silver  salts  which  are  soluble  in  alkali  cvanide 
solutions.  Of  the  compounds  tried  the  only  one 
y.t  found  to  bo  insoluble  in  .V '4  sodium  cyanide 
solution  was  the  silver  salt  of  diazoaminobenzene. 

— 0.  A.  M. 

Method    of   testing    [viscosity    of)    lubricating    oils. 
Dubrisay.      See  llA. 

Testing  of  refractory  material*.     Mellor.     See  VIII. 

Determination  of  tantalum   in  allot/  steels.     Kelley 
and  others.     See  X. 

Separation     of    tin     and     tungsten     in     tin-bearing 
tungsten  ores.     Travers.     Set   X. 

Analysis  of  alloys  of  nickel  rind  zirconium.     Koll«y 
and   Myers.     See  X. 


Method  for  fractionating  fats  and  oils. 
See  XII. 


Seidenberg. 


Thermal  values  offals  unit  oils.  II.  The  sulphuric 
acid  or  Maumeni  values.  Mai-den  and  Dover, 
Set  XII. 

Analysis  of  xuli>honuled  oils.     Hart.     See  XII. 

Analysis    of    one-bath    chrome    [fanning]    liquors. 
McCandlish.     See   \  V. 

Some  factors  influencing  the  quantitative  determina- 
tion of  nitric  nitrogen  m  the  soil.  Greaves  and 
Hirst.'    See  XVI. 

!    Determination  of  bran  in  flour  a, id  bread.    Legendre. 
See   X 1  X  \ 

Determination     of    fat     in     certain     milk    product*. 
Francis  and  .Morgan.     «SY<   XIXa. 

Possibilities  and  limitations  of  the  Duclau.r  method 
of  determining  volatile  acids.  Gillespie  and 
Walters.     See  X  \ 

Patent. 

Analytical  pipettes.  P.  E.  Spielmann.  London. 
Eng.  Pat.  109,753,  Apr.  30,  1917.  (Appl.  No. 
6107  of  1917  ) 

AN  analytical  pipette  is  provided  with  a  tap,  the 
barrel  of  which  opens  above  into  a  suction  tube, 
and  into  an  opening  to  the  atmospheie  which  may 
be  in  tho  form  of  a  cup,  and  below  into  the  pipette 
proper  and  into  a  draining  tube.  Tho  key  of  t  he- 
tap  is  so  grooved  or  drilled  that  the  suction  tube 
may  be  connected  with  the  pipette  while  the 
latter  is  being  filled.  By  turning  tho  tap  through 
90°,  tho  suction  tube  is  brought  into  connection 
with  the  draining  tube,  so  that  any  excess  of 
liquid  drawn  into  the  suction  tube  may  be  drained 
orf.  By  turning  the  tap  again  through  90°,  the 
pipette  is  brought  into  connection  with  tho 
atmosphere  through  tho  small  cup,  and  delivors 
its  contents.  The  pipette  may  be  washed  by 
filling  the  cup  with  water  and  allowing  it  to  run 
tlirough  the  pipette. — F.  Sp. 


Books  Received. 


National    Physical     Laboratory.    CoiXEC 
RESEARCHES.     Vol.   XIII.      1910.     Harrison 
Sons,    St.    Martin's    Lane,    London,   W.C.     29U 
pages.     Price  20  , 

This  volume  contains  seventeen  papers  by  membe 
of  the  staff  of  the  Laboratory,  including  the  follow 
ing  :  "On    obtaining   and    mi  hri  Id 

hydrogen  spectrum,  with  special  reference  to  thi 
4341  line,"  by  J.  Guild.  "Notes  on  the  an  I  -:■ 
of  aluminium  and  its  alloys,"  bv  \V.  H.  Withey 
(this  .L.  19n;,  t72).  "The  constitution  ,.|  the 
alloys  of  copper  with  tin,"  by  J.  L.  Haughton  (this 
J.,  1015.  358).  "  The  choice  of  glass  for  i  emented 
objectives."  by  T.  Smith  (a  mathematical  in.it- 
ment  of  tho  subject).  "  Report  on  the  tests  of 
fuol  oils,  carried  out  for  the  Roval  Commission  on 
OU  Fuel.  June,  1911.  Part  1.  "By  J.  R.  Panneffl 
Part  II.  By  W.  P.  Higgins  (an  abstract  of  thlj 
Report  will  appear  later). 

National  Physical  Laboratory   Report    for 
thi:  YEAR  1016—17.     \V.  F.  Parrott.  Tedding] 


ton.     07  pages. 
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Official  Notices. 


CROSS  AND  BEVAN  ESSAY  PRIZE    OF   £20 
AND  LATHAM  RESEARCH  GRANT  OF  £300. 

The  Council  desires  to  remind  intending  com- 
petitors for  the  Cross  and  Bevan  prize  that  Essays 
must  be  received  at  the  offices  of  the  Society 
before  the  close  of  the  present  year. 

The  Essay  prize  is  open  to  all  members  of  the 
Society  who  are  British  subjects.  The  Research 
Grant  is  limited  to  competitors  under  25  years 
of  age  at  the  time  of  sending  in  the  essay. 

Full  particulars  were  published  in  the  issues 
of  the  Journal  for  15th  January  and  15th  and 
28th  February,  1917. 


THE  OIL  SPLITTING  ORDER,   1917. 

Under  an  Order  entitled  as  above,  which  is 
dated  9th  November,  no  person  may,  after  12th 
November,  split  (otherwise  than  in  the  due  course 
of  manufacture  into  soap)  any  of  the  oils  specified 
below,  or  any  of  the  acid  oils  arising  from  refining 
any  of  such  oils  into  their  component  parts  of 
fatty  acid  and  glycerine,  except  under  and  in 
accordance  with  the  terms  of  a  licence  issued  by 
or  under  the  authority  of  the  Food  Controller. 

The  following  are  the  oils  specified  : — Coconut 
oil,  cotton  oil,  gingelly  (sesame)  seed  oil,  groundnut 
oil,  soya  oil,  kapok-seed  oil,  niger-seed  oil,  palm- 
kernel  oil,  rape-seed  oil. 


IMPORTATION   OF   RESIN   FROM   FRANCE. 

The  French  Government  have  decided  to  allow 
the  export  to  the  United  Kingdom  of  a  limited 
quantity  of  resin  for  commercial  purposes,  pro- 
vided that  the  applications  for  export  licences 
are  supported  by  the  British  Government.  In  this 
connection  importers  of  resin  from  France  are 
invited  to  furnish  to  the  Assistant  Secretary, 
Commercial  Department,  Board  of  Trade,  Gwydyr 
House,  Whitehall,  London,  S.W.I,  not  later  than 
28th  November,  a  statutory  declaration  setting 
out  the  respective  quantities  of  (a)  light  resin 
(colophane)  and  (6)  dark  resin  (brai)  which  they 
imported  from  France  in  1916,  and  to  com- 
municate with  the  Department  in  regard  to  their 
future  requirements. 


AMMONITE  AS  A  PERMITTED  EXPLOSIVE. 

The  Home  Secretary  has  given  notice  that, 
on  5th  November,  1917,  he  made  an  Order  under 
Section  61  of  the  Coal  Mines  Act,  1911,  entitled 
"  The  Explosives  in  Coal  Mines  Order  of  the  5th 
November,  1917."  The  effect  of  the  Order  is  to 
add  the  explosive  ammonite  to  the  permitted 
explosives  named  and  defined  in  the  First  Schedule 
to  the  Explosives  in  Coal  Mines  Order  of  1st 
September,  1913. 


ALCOHOL  FROM  POTATOES. 

Preliminary  tests  having  proved  satisfactory, 
the  Food  Production  Department  has  arranged 
for  an  extensive  experiment  in  the  making  of 
commercial  alcohol  from  damaged  or  undersized 
potatoes  at  a  distillery  in  Scotland. 


VEGETABLE  DRYING. 
Preparations    are    being    made    by    the    Food 
Production    Department    for    installing    vegetable 
drying  plant  in  Selby,  Pershore,  Formby,  Chelten- 
ham,  and    Kidderminster. 


THE  NITROGEN  PROBLEM  (see  page  1196). 


London  Section. 


Meeting    held    at    Burlington    House    on    Monday, 
November  5ik,  1917. 


DP.    CHARLES    A.    KEANE    IN    THE    CHAIR. 


The  Chairman  referred  to  the  great  loss  the 
Section  had  sustained  in  the  death,  on  October 
24th,  of  Mr.  George  T.  Holloway.  Mr.  Holloway 
was  Chairman  of  the  Section  in  1912-13  and  was 
Vice-Chairman  in  1911-12  and  1913-14.  A 
vote  of  condolence  passed  by  the  Committee  was 
confirmed  by  the  meeting. 


PATENT  LAW  IN   RELATION    TO    BRITISH 
CHEMICAL  INDUSTRY. 

BY    DR.    P.    W.    HAY. 

The  object  of  this  paper  is  not  merely  to  criticise 
and  point  out  certain  deficiencies  of  our  patent 
system,  but  rather  to  submit  certain  data  for 
discussion  and  to  establish  with  the  support  of 
this  Society  a  programme  of  reconstruction  that 
after  mature  consideration  might  be  found  to 
encompass  the  requirements  of  chemical  industry. 

It  is  well  known  that  Great  Britain  more  than 
most  countries  depends  to  a  large  extent  on  its 
industries  for  its  very  existence.  It  will  hardly 
be  denied,  moreover,  that  no  industry  can  maintain 
its  reputation  and  commercial  success  in  the 
markets  of  the  world  without  constant  improve- 
ment ;  it  therefore  in  turn  depends  upon  the 
ingenuity  and  inventive  activity  of  the  people 
who  carry  it  on.  In  view  of  these  circumstances 
it  is  undoubtedly  of  primary  importance  to  the 
nation  that  the  inventive  talent  of  the  people 
should  be  encouraged  in  the  fullest  possible  measure 
and  the  question  whether  the  interests  of  inventors 
and  those  of  manufacturers  receive  the  support 
they  deserve  under  the  present  system  of  patent 
legislation  therefore  appears  well  worthy  of  careful 
investigation. 

The  advisability  of  having  a  patent  system  of 
any  description  for  the  protection  of  inventions 
has  sometimes  been  questioned.  The  opinion 
has  even  been  expressed  that  patents  are  a 
hindrance  to  the  free  development  of  trade. 
There  can  be  little  doubt,  however,  that  patents 
have  on  the  whole  been  a  very  great  stimulant 
to  industrial  development  and  that  a  reward 
of  some  kind  must  evidently  be  givon.  No 
chemist  or  engineer  can  be  expected  to  burn  his 
midnight  oil  and  apply  his  best  efforts  in  the 
pursuit  of  some  new  process  or  ingenious  con- 
struction, if  after  months  or  years  of  toil  and 
labour,  disappointment  and  renewed  effort,  he 
eventually  gets  no  reward  whatever  for  the 
invention  he  may  have  conceived  ;  and  I  am  not 
aware  that  any  system  for  the  oncouragement 
of  invention  has  been  found  that  is  as  equitable 
as  that  of  granting  a  limited  period  of  protection 
by  means  of  Letters  Patent,  for  if  the  invontion 
turns  out  to  be  useless  the  public  is  at  no  expense.  I 
may  be  allowed  to  adduce   two  opinions  on  this 
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subject  that  are  of  particular  interest.  Herbert 
Spencer  says  in  his  "  Social  Statics  "  :  "  They  fall 
into  serious  error  who  suppose  that  the  exclusive 
light  assumed  by  a  discoverer  is  something  taken 
from  the  public.  He  who  in  any  way  increases  the 
power  of  production  is  deemed  by  all  to  be  a  general 
benefactor,  who  gives  rather  than  takes.  The 
successful  inventor  makes  a  further  conquest 
over  nature,  by  him  the  laws  of  matter  are  ren- 
dered moro  subservient  to  mankind,"  etc.  A 
no  less  eminent  authority  on  political  economy, 
John  Stuart  Mill,  expresses  himself  as  follows : 
"  The  condemnation  of  monopolies  ought  not  to 
extend  to  the  patents  by  which  the  originator  of 
an  improved  process  is  allowed  to  enjoy  for  a 
limited  period  the  exclusive  privilege  of  using 
his  own  improvement.  This  is  not  making  the 
necessity  dear  for  his  benefit,  but  merely  post- 
poning a  part  of  the  increased  cheapness,  which 
th<  public  owes  to  the  inventor,  in  order  to  com- 
pensate and  reward  him  for  the  service.  That 
he  ought  to  be  both  compensated  and  rewarded 
will  not  be  denied,  and  also  that,  if  all  were  at  once 
allowed  to  avail  themselves  of  his  ingenuity, 
without  having  shared  the  labours  or  expenso 
which  lie  had  to  incur  in  bringing  his  idea  into 
practical  shape,  either  such  expenses  and  labours 
would  be  undergone  by  nobody  except  very  opulent 
and  very  public-spirited  persons,  or  the  State 
must  put  a  value  on  the  service  rendered  by  an 
inventor  and  make  him  a  pecuniary  grant.  This 
has  been  done  in  some  instances  and  may  be  done 
without  inconvenience  in  cases  of  very  conspicuous 
public  benefit,  hut  in  general  an  exclusive  privilege 
of  temporary  duration  is  preferable,  because  it 
leaves  nothing  to  anyone's  discretion,  because  the 
reward  <  on'erred  by  it  depends  upon  the  invention 
being  found  useful,  and  the  greater  the  usefulness 
the  greater  the  reward,  and  because  it  is  paid  by 
the  very  persons  to  whom  the  service  is  rendered — 
the  consumers  of  the  commodity.  I  have  seen 
with  alarm  several  recent  attempts,  in  quarters 
carrying  some  authority,  to  impugn  the  principle 
of  patents  altogether — attempts  which,  if  practi- 
cally successful,  would  enthrone  free  stealing 
under  the  prostituted  name  of  free  trade,  and 
make  the  men  of  brains  still  more  than  at  present 
the  needy  retainers  and  dependents  of  the  men 
of  money-bags." 

We  have  a  pretty  highly  developed  patent 
system  in  this  country.  It  is  by  far  the  oldest 
system  of  its  kind  and  dates  back  to  the  Statute 
of  Monopolies  of  1623.  This  Statute  was  enacted 
under  the  reign  of  James  I.  and  saved  out 
of  the  abolition  of  the  vast  number  of  monopolies 
that  were  granted  at  that  time  as  the  result  of 
corruption  and  which  included  many  of  the 
ordinary  necessities  of  life,  such  as  glass,  paper, 
salt,  potashes,  iron,  lead,  tin,  etc..  those  monopolies 
only  that  were  granted  in  the  form  of  letters 
patent  for  inventions.  A  very  interesting  account 
of  the  history  of  the  Statute  of  Monopolies  is 
given  in  one  of  the  works  of  J.  W.  Gordon,  K.O.. 
entitled  "  Monopolies  by  Patents,"  to  which  I 
must  refer  for  further  particulars. 

In  its  fundamental  conceptions,  as  revealed  in 
the  Statute,  our  patent  law  has  been  incorporated 
in  the  patent  codes  of  almost  all  other  countries. 
the  oldest  of  which  date  back  about  a  hundred 
years,  and  it  cannot  be  denied  that  even  at  the 
present  time  the  governing  principle  of  our  patent 
law  is  still  on  a  sound  basis.  This  principle  pro- 
vides that  patents  should  be  granted  for  the 
introduction  of  any  manner  of  new  manufacture 
within  this  realm,  so  as  to  promote  the  industrial 
development  of  the  country.  The  new  manu- 
facture was  supposed  to  be  taught  by  the  inventor 
to  his  apprentices  during  the  period  of  protection 
granted  and  thereby  made  available  for  subsequent 
public  use.  By  the  Act  of  ls">2  it  then  became 
necessary  to  supply  a  specification  of  the  invention 


when  applying  for  a  patent  and  this  specification 
was  intended  to  enable  the  public  to  make  use 
of  the  invention  after  the  expiration  of  the  patent. 
The  specification  afterwards  came  to  be  looked 
upon  as  the  consideration  of  the  grant  to  the 
obscuration  of  the  earlier  view  that  a  patent  was 
granted  for  actually  setting  up  a  new  manufacture 
within  the  realm.  This  state  of  affairs  subsisted 
until  it  was  corrected  to  some  extent  by  the  Act 
of  1883,  which  provided  that  compulsory  licences 
should  be  given  whenever  the  patentee  neglected 
to  work  his  invention.  In  order  further  to  prevent 
the  obstructive  use  of  patents,  particularly  on 
the  part  of  foreigners,  who  instead  of  working  their 
inventions  in  this  country  generally  preferred 
to  import  the  finished  article  to  the  detriment 
of  our  own  industry,  Mr.  Lloyd  George  finally 
introduced  the  Patents  and  Designs  Act  of  1007, 
which  contains  provisions  for  compulsory  working 
in  addition  to  various  other  enactments.  I  have 
still  to  add  to  the  above  brief  enumeration  of 
our  patent  laws  the  Act  of  1902,  which  instituted 
a  system  of  preliminary  examination  as  to  novelty, 
based  on  a  search  among  the  English  patents 
issued  during  the  last  fiftv  years. 

Tho  Patents  and  Designs  Act  of  1007,  which 
consolidates  all  previous  legislation  and  now 
governs  the  law  und  procedure  in  regard  to 
patents,  says  in  Sect.  1  :  "  An  application  for  a 
patent  may  be  made  by  any  person  who  claims 
to  be  the  true  and  first  inventor  of  an  invention," 
and  towards  the  end  of  the  Act,  in  Sect.  93,  we 
find  the  word  invention  defined  as  follows : 
"  Invention  means  any  manner  of new  manufacture 
the  subject  of  letters  patent  and  grant  of  privilege 
within  Sect.  6  of  the  Statute  of  Monopolies." 
This  Sect.  6  of  the  Statute  saved  the  granting 
of  letters  patent  to  inventors  in  the  following 
words :  "  Provided  also  that  any  declaration 
before  mentioned  shall  not  extend  to  any  letters 
patent  and  grants  of  privilege,  for  the  term  of 
fourteen  years  or  under,  hereafter  to  be  made  of 
the  sole  working  or  making  of  any  manner  of 
new  manufactures  within  tills  Realm  to  the  true 
and  first  inventor  and  inventors  of  such  manu- 
factures which  others  at  the  time  of  making 
such  letters  patents  and  grants  shall  not  use, 
so  as  also  they  be  not  contrary  to  the  law  or 
mischievous  to  the  State  by  raising  prices  of 
commodities  at  home,  or  hurt  of  trade  or  generally 
inconvenient." 

We  see  therefore  that  in  order  to  comply  with 
the  law  and  be  what  we  call  a  valid  patent  a 
letters  patent  must  cover  an  invention,  that  is 
to  say  some  manner  of  new  manufacture.  This 
is  the  law  and  consequently  the  attitude  of  the 
courts  with  regard  to  patente. 

The  next  question  that  presents  itself  may  be 
put  as  follows.  Do  we  deliver  patents  for  inven- 
tions, i.e.,  for  some  new  manufacture  ?  And  the 
answer  is  :  We  do  so  sometimes  but  not  usually. 
All  we  do  is  prescribed  in  Sect.  7  of  the  Act  of 
1907  which  says  :  "  Where  an  application  for  a 
patent  lias  been  left  the  examiner  shall  in  addition 
to  the  other  inquiries  which  he  is  directed  to  make 
by  this  Act  {i.e.,  enquiries  relating  to  form), 
make  a  further  investigation  for  the  purpose 
of  ascertaining  whether  the  invention  claimed 
has  been  wholly  or  in  part  claimed  or  described 
in  any  specification  published  before  the  date  of 
application  and  left  pursuant  to  any  application 
for  a  patent  made  in  the  United  Kingdom  within 
fifty  years  next  before  the  date  of  application." 
In  other  words,  the  Patent  Office  examines 
\\  hether  the  applicant's  invention  is  disclosed 
in  any  of  the  prior  British  patents  of  the  last  50 
years  and  if  this  is  not  or  only  partly  the  cAse 
the  patent  asked  for  is  delivered,  a  reference  to 
one  or  more  of  these  prior  British  patents  Icing 
sometimes  required  in  the  specification  issued  by 
way  of  notice  to  the  public. 


Vol.   XXXVl ,  No.  22.]  HAY— PATENT  LAW  IN  RELATION  TO  BRITISH  CHEMICAL  INDUSTRY.        1153 


This  is  no  doubt  a  step  in  the  right  direction, 
but  it  is  not  enough.  An  inquiry  into  prior 
British  patents  is  totally  inadequate  for  the 
purpose  of  establishing  the  novelty  of  the  inven- 
tion claimed.  If  we  were  the  only  country  in 
which  inventions  are  made  and  industries  are 
developed  this  reference  to  prior  British  patents 
of  the  last  50  years  would  indeed  be  sufficient, 
but  this  is  of  course  far  from  being  the  case. 
I  admit  that  these  prior  British  patents  also 
comprise  many  inventions  that  have  been  made 
in  other  countries,  but  for  all  that  they  are  far 
from  forming  an  exhaustive  record  of  what  has 
been  done  before.  The  result  is  that  the  patent 
issued  by  the  Patent  Office  may  cover  an  invention, 
i.e.,  some  new  manufacture,  or  it  may  (and  this 
is  more  frequently  the  case)  merely  cover  an 
invsntion  that  is  new  with  regard  to  prior  British 
patents  but  not  new  with  regard  to  the  numerous 
discoveries  made  elsewhere.  The  law,  however, 
as  we  have  seen,  grants  a  valid  patent  only  for 
an  invention  that  is  entirely  new. 

This  weakness  in  the  administration  of  our 
Patent  Law,  which  is  due  to  the  incomplete  system 
of  examination  allotted  to  the  Patent  Office  by 
the  Act  of  1902,  is  in  my  opinion  by  far  the  gravest 
inconvenience  we  have  to  contend  with.  Com- 
pared with  the  injurious  effects  of  this  failing 
of  our  patent  system  all  its  other  deficiencies 
fade  into  insignificance.  I  am  convinced  in  fact 
that  it  is  this  weakness  chiefly  which  throughout 
the  past  has  prevented  our  patent  laws  from 
exercising  their  full  beneficial  effect.  The  situa- 
tion amounts  to  this,  that  the  public  can  have 
no  faith  in  the  patent  issued  until  the  .Law  Courts 
have  examined  it  with  reference  to  all  prior 
publications  and  have  declared  the  patent  to 
contain  a  new  invention. 

The  consequences  of  this  state  of  affairs  are  so 
notorious  among  people  concerned  with  manu- 
facture and  in  fact  all  industries  that  they  hardly 
require  much  illustration.  It  may  not  as  a  rule 
be  very  difficult  to  invent  some  useful  improve- 
ment,- but,  as  every  inventor  knows,  it  is  exceed- 
ingly difficult  to  get  an  invention  introduced 
info  manufacture.  Years  generally  go  by  before 
a  new  invention  is  applied  in  the  arts.  Now  if  in 
addition  to  these  difficulties  the  inventor  has  to 
overcome  the  general  distrust  of  patents  due 
to  the  fact  that  so  many  of  them  merely  cover 
an  old  improvement,  his  task  is  little  to  be  envied, 
and  it  is  hardly  to  be  surprised  at  if,  after  his 
fruitless  efforts  to  introduce  his  invention,  he 
becomes  discouraged  and  allows  his  patent  to 
lapse  rather  than  pay  the  renewal  fees  required 
to  keep  it  in  force.  On  the  side  of  manufacturers 
the  situation  is  not  much  better.  The  industrial 
application  of  any  invention  generally  entails 
considerable  expenditure  and  is  always  associated 
with  a  certain  amount  of  risk  as  regards  cost  of 
manufacture,  the  demand  that  may  arise  for  the 
new  article,  etc.:  if  then  in  addition  to  such  risk 
the  manufacturer  is  not  sure  that  the  invention 
he  is  going  to  apply  is  protected  by  a  sound 
patent,  on  which  he  can  rely  for  protection  during 
at  any  rate  a  limited  space  of  time,  his  position  is 
exceedingly  difficult,  and  he  can  hardly  be  blamed 
for  looking  askance  at  inventions. 

When  in  1900  a  Committee  appointed  by  the 
Board  of  Trade  and  comprising  Sir  Edward  Pry, 
Lord  AJverstone,  Lord  Moulton,  and  other  eminent 
lawyers,  investigated  the  working  of  the  Patents 
Arts,  they  readily  recognised  the  serious  objections 
that  prevail  against  a  system  of  granting  patents 
indiscriminately,  as  was  the  case  prior  to  the  Act 
of  1902,  and  if  their  deliberations,  which  covered 
a  good  many  subjects  and  seemed  to  favour  an 
extensive  system  of  examination,  did  not  lead 
to  a  result  of  this  kind,  it  may  be  presumed  that 
this  was  due  mainly  to  the  fact  that  the  question 
of   a   general   system  of   examination  was  placed 


outside  the  scope  of  enquiry  the  Committee  was 
asked  to  make.  The  Committee  stated  in  its 
Report  (page  4)  :  "  Both  from  the  evidence  before 
us  and  from  the  knowledge  possessed  by  members 
of  our  Committee,  we  are  of  opinion  that  the  grant 
of  invalid  patents  is  a  serious  evil,  inasmuch  as  it 
tends  to  the  restraint  of  trade  and  to  the  em- 
barrassment of  honest  traders  and  inventors, 
and  this  fact,  coupled  with  the  result  of  the  fore- 
going enquiry,  is  in  our  opinion,  a  cogent  argument 
in  favour  of  same  enquiry  as  to  anticipation  by 
prior  Letters  Patent." 

All  that  was  done  at  the  time  was  the  intro- 
duction of  the  Act  of  1902,  which  established  a 
system  of  examination  covering  the  British 
patents  of  the  last  50  years.  I  have  attempted 
to  show  that  unless  the  scope  of  this  examination 
is  enlarged  very  considerably,  the  result  obtained 
will  always  be  unsatisfactory  and  of  little  value 
to  either  the  inventor  or  the  manufacturer,  and 
I  submit  as  a  first  proposition  in  any  programme  of 
reconstruction,  that  the  field  of  preliminary 
examination  as  to  novelty  should  be  extended 
to  all  prior  publications,  whether  English  or  foreign, 
as  this  is  the  only  means  of  ascertaining  the 
novelty  of  the  invention  described  in  the  speci- 
fication. 

Apart  from  the  greater  encouragement  that 
would  be  given  to  industrial  enterprise  by  the 
introduction  of  a  general  system  of  examination 
and  the  issue  of  more  reliable  patents,  a  very 
appreciable  advantage  would  accrue  by  this 
system  to  scientific  research.  Whenever  a  re- 
search chemist,  or  an  engineer  engaged  in  design, 
would  apply  for  a  patent  to  cover  an  invention, 
he  would,  as  soon  as  a  search  has  been  completed 
at  the  Patent  Office,  be  informed  of  the  several 
British,  German,  American  or  other  patents 
that  most  closely  approach  his  invention  or 
appear  to  anticipate  it.  He  would  thus  know 
at  once  how  he  stands,  he  would  get  the  very 
information  he  wants,  and  if  he  finds  that  his 
invention  is  not  new  he  would  be  able  to  strike 
out  on  a  new  line  of  investigation  without  further 
delay  and  without  incurring  the  expense  of  ac- 
quiring patents  in  other  countries. 

There  are  many  who  will  say  that  a  compre- 
hensive system  of  preliminary  examination  on 
the  lines  set  forth  is  a  task  of  such  magnitude 
that  it  cannot  be  carried  out.  It  will  be  remem- 
bered, however,  that  both  Germany  and  the  United 
States  carry  out  a  general  system  of  examination, 
and  that  in  a  certain  sense  our  Law  Courts  do  so 
as  well,  for  whenever  the  validity  of  a  patent  is 
questioned  in  litigation  the  courts  take  all  prior 
publications  into  account  when  deciding  whether 
the  patent  is  valid  or  not.  Surely  if  our  judges, 
'who,  brilliant  though  they  may  be  in  judicial 
matters,  are  not  as  a  rule  familiar  with  technical 
questions,  can  determine  whether  an  invention 
is  new  or  old,  our  Patent  Office  with  the  help  of  a 
competent  staff  can  be  expected  to  do  so.  I 
admit  that  a  scheme  of  this  kind  would  require  a 
greatly  increased  staff  of  competent  examiners  at 
the  Patent  Office  and  would  entail  considerable 
expenditure,  but  I  suppose  we  can  afford  to 
spend  some  money  on  our  Patent  Office  instead  of 
making  it  a  source  of  revenue,  if  the  bulk  of  the 
nation  is  to  benefit  by  an  improved  system  of 
patent  administration. 

Mv  contention  is  that  the  standard  of  a  British 
patent  should  be  at  least  equal  to  ihat  of  the 
Unitsd  States  patent,  and  that  fcha  scheme  of 
examination  proposed  would  not  necessarily 
involve  a  more  rigorous  svstem  of  rejection  than 
is  applied  in  the  States.  I  do  not  wish  to  advocate 
the  German  system  of  rejection  according  to 
which  a  patent  is  refused  whenever  the  invention 
does  not  complv  with  a  certain  criterion  of  novelty. 
A  considerablv  firmer  attitude  towards  inventions 
that   are   obviouslv  old  would,  however,   be   very 
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desirable,  and  in  order  to  prevent  hardship  in  all 
cases  of  rejection  the  applicant  should  have  the 
right  <*{  appeal  to  a  Hoard  of  Appeal  comprising. 
Bay,  the  Comptroller!  i.neral  or  his  delegate  and 
three  experts  who  are  engaged  in  the  industry 
to  which  the  invention  relates,  each  member  of 
the  Board  to  have  one  vote  and  the  Comptroller 
to  decide  the  issue  when  votes  are  equal.  It  would 
perhaps  be  advisable  to  allow  a  further  appeal  to 
the  High  Court  if  the  applicant  thinks  that  his 
case  has  not  been  fairly  dealt  with. 

All  the  patents  issued  by  the  Patent  Office 
would  then  carry  with  them  the  presumption  of 
novelty  as  to  what  is  claimed  and  there  seems  little 
doubt  that  their  value  as  instruments  of  industrial 
enterprise  would  be  infinitely  greater  than  that 
of  patents  to  which  no  such  legal  presumption  can 
be  attached. 

In  addition  to  the  above  general  system  of 
examination,  some  supplementary  control  of  the 
issue  of  patents  relating  to  chemical  industry 
would  seem  necessary.  It  is  well  known  that 
inventions  relating  to  engineering,  the  mechanical 
arts,  etc.,  can  be  illustrated  and  verified  to  a 
considerable  extent  by  means  of  drawings 
and  that  no  such  illustration  is  possible  as  a  rule 
in  patents  connected  with  chemical  manufacture. 
Many  inventors,  and  more  particularly  German 
manufacturers  and  chemists,  have  made  use  of 
this  peculiarity  of  chemical  patents  in  order  to 
obtain  protection  for  purely  theoretical  concep- 
tions and  speculations  of  a  rather  nebulous 
character.  These  patents  are  intended  to  obstruct 
and  prevent  subsequent  inventors  from  receiving 
protection  who  have  first  conceived  means  of 
bringing  such  ideas  to  practical  success.  Many 
chemical  patents  moreover  contain  statements 
that  are  designedly  misleading  and  sometimes 
the  few  data  that  contain  the  invention  are 
drowned  in  a  mass  of  more  or  less  plausible  state- 
ments that  are  intended  to  obscure  the  nature  of 
the  invention.  Such  patents  might,  of  course, 
be  attacked  in  court,  hut  the  expenses  of  legal 
proceedings  connected  with  patents  are  much  too 
high,  and  the  period  of  opposing  the  grant  of  such 
a  patent  (two  months)  or  of  obtaining  revocation 
(two  yeais)  has  generally  expired,  when  the  patent 
is  cited  at  the  Patent  Office  as  an  anticipation  of 
a  new  invention. 

Anybody  who  has  carried  on  research  relating 
to  chemical  industry  knows  how  heavily  we  are 
encumbered  in  this  country  with  patents  of  this 
kind. 

The  new  Act  of  1907  has  provided  that  samples 
of  the  products  alleged  to  be  obtained  should  be 
supplied,  but  these  samples  generally  do  not  reveal 
much  and  are  not  submitted  to  any  further 
examination  and  if  the  invention  relates  to  an 
improved  process  of  manufacture  of  a  known 
product,  samples  are,  of  course,  of  no  use  what- 
ever. 

In  order  to  establish  some  means  of  control  it 
would  seem  advisable  that  in  specific  cases,  in 
which  the  invention  is  highly  problematical  and 
the  description  is  obviously  quite  inadequate,  the 
Comptroller-General  should  have  power  to 
order  a  verification  by  experiment  before  granting 
the  patent.  If  any  statements  are  found  that  are 
obviously  misleading  or  if  it  is  found  that  in  the 
hands  of  a  skilled  chemist  the  results  claimed 
cannot  be  obtained,  the  Comptroller  should  be 
entitled  to  call  for  a  fuller  description,  and  should 
the  applicant  decline  to  give  further  particulars, 
the  Comptroller  should  liavo  power  to  refuse  the 
grant  of  a  patent,  after  allowing  the  applicant 
to  offer  explanations  at  a  hearing.  This  rejection 
should  bo  subject  to  an  appeal  to  the  Board  of 
Appeal  of  the  Patent  Office.  Possibly  some 
measure  of  this  kind  might  enable  the  Patent 
Office  to  prevent  the  delivery  of  obstructive 
patents.     I  do  not,  of  course,  mean  to  suggest  that 


all  chemical  inventions  should  be  examined  in 
this  manner. 

A-,  an  alternative  to  the  experimental  verifica- 
tion referred  to,  the  system  of  granting  patents 
in  Switzerland  deserves  to  bo  considered.  In  order 
to  avoid  patonts  with  a  vaguo  description  and 
claims  covering  more  or  less  speculative  data,  the 
Swiss  Patent  Office  has  tied  down  the  inventor 
to  the  description  of  one  particular  and  clearly 
defined  process  and  will  not  allow  claims  for  a 
geneqtkl  method  leading  to  the  formation  of  various 
bodies.  Section  6  of  the  new  Swiss  Patent  I>aw 
is  worded  as  follows  :  "  Un  brevet  ne  peut  com- 
prendre  plusieurs  inventions.  En  partlculior  les 
brevets  ayant  pour  objet  la  fabrication  dn  sub- 
stances chimiques  ne  peuvent  fttre  d^livrea  quo 
pour  un  soul  procdd6,  qui,  par  la  mise  en  oeuvre 
de  matieres  premieres  nettement  determine.-^. 
aboutit  a  une  seule  substance."  This  solution 
of  the  difficulty  would  appear  to  have  considerable 
merit,  but  whether  it  works  out  well  in  practice 
I  am  not  prepared  to  say.  The  obvious  drawback 
of  the  Swiss  scheme  is  that  it  is  so  easy  for  infringers 
to  alter  to  some  extent  the  particular  process 
described  and  then  claim  to  have  made  a  new 
invention. 

After  having  established  our  patents  on  a  sound 
basis,  i.e.,  that  of  the  novelty  of  tho  invention, 
by  means  of  the  general  system  of  examination 
proposed,  we  might  think  of  making  these  patents 
permanently  valid  after  allowing  a  period  of 
several  years,  say  five  years,  during  whioh  the 
public  could  obtain  revocation  of  the  patent  on  the 
grounds  of  anticipation,  inadequate  description, 
or  prior  use.  During  these  five  years  the  public 
would  have  an  opportunity  of  adding  any  dis- 
seminated knowledge  or  information  to  the  thorough 
investigation  carried  out  by  the  Patent  Office 
during  the  period  of  examination  and  the  validity 
of  the  patent  could  then  be  looked  upon  as  firmly 
established  and  no  longer  open  to  attack  in  court. 
The  fact  that  it  would  be  desirable  for  the  Patent 
Office  to  establish  the  validity  of  British  patents  after 
a  given  number  of  vears  has  already  been  advocated 
by  Dr.  E.  F.  Ehrha'rdt  (see  this  Journal,  1916,  1249). 
It  seems  to  me  that  this  would  indeed  be  quite 
feasible  if  a  general  system  of  preliminary  examina- 
tion on  the  lines  I  have  proposed  were  adopted, 
but  not  otherwise.  It  stands  to  reason  that  a 
provision  of  this  kind  would  greatly  increase  the 
stability  of  any  new  manufacture  depending  on 
patent  rights  and  would  enable  the  manufacturer 
to  defend  himself  against  infringers  with  greater 
confidence.  It  would,  moreover,  be  impossible 
under  these  circumstances  for  some  wealthy  com- 
pany to  intimidate  an  inventor  by  telling  him 
that  his  patent  was  not  valid  as  the  invention  it 
disclosed  was  old,  that  they  possessed  prior 
patents  and  were  entitled  to  make  use  of  his 
invention  without  exposing  themselves  to  an 
attack  for  infringement.  No  remedy  for  cases 
of  this  kind  exists  so  far  other  than  that  of  risking 
an  action  in  court. 

The  above  question  of  validity  brings  me  to 
the  second  important  proposition,  which  I  venture 
to  think  ought  to  be  included  in  a  programme 
of  reconstruction,  and  that  is  a  revision  of  the 
procedure  in  court  in  cases  of  infringement. 

It  is  well  known  that  few  actions  in  a  court  of 
justice  prove  as  costly  and  uncertain  in  their 
issue  as  proceedings  connected  with  patonts. 
Many  a  manufacturer  is  deterred  from  taking 
up  a  new  invention  because  he  thinks  that  in- 
fringers are  sure  to  turn  up  and  that  he  will  be 
unable  to  fight  them.  Others  who  have  started 
some  new  line  of  manufacture  based  on  patent 
rights  prefer  to  put  up  with  a  certain  amount  of 
infringement  rather  than  risk  an  action  in  court, 
their  sales  diminish  and  the  royalties  paid  to  the 
inventor  fall  in  proportion,  so  that  the  latter 
does    not   get   the   full    benefit   of    his   invention. 
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All  this  detrimentally  affects  the  interests  of 
industrial  development. 

In  chemical  industry  the  situation  is  par- 
ticularly bad.  Any  action  brought  against  an 
infringer  is  dragged  from  cmirt  to  court  and  the 
decision  on  the  main  issue,  i.e.  whether  there 
is  infringement  or  an  improvement  on  the  part  of 
defendant,  is  often  reversed  over  and  over  again. 

Owing  to  the  extraordinary  condition  of  the 
law,  a  judge  is  expected  to  form  an  opinion  on 
chemical  questions  that  are  often  exceedingly 
intricate  and  would  in  some  cases  be  puzzling 
even  to  a  trained  chemist.  The  judge,  although 
very  learned  in  the  law,  is  unfamiliar  as  a  rule 
even  with  the  rudiments  of  chemistry  and  is 
therefore  compelled  to  rely  on  the  evidence  of 
experts  for  guidance.  But  the  very  terms  in 
which  the  experts  speak  may  be  almost  as  strange 
to  him  as  the  words  of  an  unknown  language. 
and  make  it  an  exceedingly  arduous  task  for  the 
judge  to  follow  the  dialogue  between  counsel 
and  experts.  We  would  hardly  expect  a  chemist, 
no  matter  how  distinguished  he  might  be  in  his 
calling,  to  decide  satisfactorily  difficult  questions 
of  law.  Yet  we  do  expect  lawyers  who  sit  upon 
the  bench  as  judges  to  pass  an  opinion  upon 
equally  difficult  questions  of  chemistry.  It  is  not 
surprising  under  these  circumstances  that  the 
courts  find  it  exceedingly  embarrassing  to  do 
justice  to  all  the  highly  technical  evidence  brought 
forward  and  that  a  tremendous  amount  of  evidence 
has  to  be  collected  before  a  more  or  less  satis- 
factory solution  of  the  problem  of  infringement  is 
arrived  at. 

In  order  to  establish  a  more  efficient  and 
economical  tribunal  for  the  settlement  of  patent 
cases,  it  would  seem  preferable  that  no  experts 
should  be  allowed  to  assist  either  plaintiff  or 
defendant,  but  that  they  should  sit  on  the  bench 
with  the  judge  and  form  a  kind  of  "  technical 
jury,"  that  would  be  called  upon  to  assist  the 
judge  in  deciding  the  issue  of  infringement. 
This  would  greatly  reduce  the  cost  and  duration 
of  the  action  and  a  great  deal  of  the  uncertainty 
of  patent  litigation  would  disappear.  A  manu- 
facturer or  inventor  whoso  patent  rights  have 
been  infringed  could  bring  his  action  in  confidence 
and  we  should  be  spared  the  painful  avowal  of 
incompetence  that  can  be  found  in  so  many 
decisions  relating  to  patents. 

By  way  of  illustration  of  the  manner  in 
which  actions  for  infringement  relating  to  chemical 
industry  are  dealt  with  in  court  the  following 
three  cases  may  be  cited,  which  have  been  selected 
after  a  perusal  of  the  Law  Reports  and  the  Reports 
of  Patent  Cases  of  the  last  thirty  years  and  may  be 
taken  as  fairly  typical. 

One  of  the  earlier  actions  for  alleged  infringe- 
ment and  at  the  same  time  one  of  the  most  no- 
torious cases  fought  out  in  connection  with  the 
dye  industry  is  the  so-called  "  Blackley  Red  " 
case  in  which  the  Badische  Aililin  und  Soda 
Fabrik  brought  an  action  against  Levinstein 
limited  for  infringement  of  their  patent  No. 
786  of  1878  (R.P.C.  1885,  p.  73—118).  Sir  Henry 
Roscoe,  Dr.  Caro,  Dr.  Peter  Griess,  Professors 
Dewar,  Armstrong,  and  Odling,  and  other  promi- 
nent chemists  appeared  in  the  action  as  expert 
witnesses.  The  patent  referred  to  related  to 
"  Improvements  in  the  production  of  colouring 
matters  suitable  for  dyeing  and  printing  "  invented 
by  Dr.  Caro,  and  comprised  the  following  results 
set  forth  in  Claim  (1):  "The  production  of  red 
and  brown  colouring  matters  which  may  be 
termed  the  sulpho  acids  of  oxyazonaphthalene  by 
the  action  of  diazo  compounds,  which  may  be  pre- 
pared from  naphthylamine  or  from  the  sulpho 
acids  of  naphthylamine,  upon  any  of  the  isomeric 
naphthols  or  of  mixtures  of  the  same,  or  upon  any 
of  the  sulpho  acids  which  may  be  prepared  from 
either    alpha-naphthol    or   beta-naphthol  or  from 


mixtures  of  the  same."  Claim  (2)  referred  to 
the  use  of  dioxyazonaphthalene  derivatives. 
The  plaintiffs  in  their  action  claimed  the  usual 
relief  (injunction,  etc.)  for  an  infringement  of  this 
patent  and  complained  in  particular  of  the  sale 
by  defendants  of  a  colouring  matter  called  "  Fast 
Blackley  Red."  The  defendents  disputed  the 
validity  of  the  patent  in  view  of  prior  publications 
in  the  "  Berichte,"  etc.,  and  they  denied  infringe- 
ment. Professor  Roscoe  was  asked  by  the  judge 
to  verify  by  experiment  the  first  of  the  four 
methods  described  in  the  specification  for  obtain- 
ing the  dyes  in  question,  which  consisted  in 
combining  diazotised  naphthylamine  with  a-  or 
/9-naphthol  and  then  sulphonating  the  product 
by  heating  with  oleum.  Professor  Roscoe  re- 
ported that  the  dyes  claimed  were  obtainable 
according  to  this  method.  The  process  used  by 
the  defendent  for  obtaining  Blackley  Red,  how- 
ever, resembled  the  third  method,  which  consisted  in 
sulphonating  naphthylamine,  diazotising  the 
product  obtained  and  combining  it  with  o-  or 
/3-naphthol.  It  turned  out  that  this  third  method 
was  the  only  one  which  led  to  the  formation  ot  a 
dyestuff  of  commercial  value.  The  proceedings 
revealed  that  the  defendant  Levinstein  used  a 
process  which  differed  in  several  respects  from 
the  third  method  described  by  Caro.  Both 
parties  started  from  naphthylamine  but  Caro 
sulphonated  with  80%  oleum,  while  the  defendant 
used  ordinary  sulphuric  acid  ;  Caro  used  caustic 
alkali  in  the  process  of  producing  the  oxyazonaph- 
thalene, while  the  defendant  used  sodium  carbonate ; 
other  differences  in  the  process  of  manufacture 
were  explained.  The  judge  on  rendering  his 
decision  defined  the  third  process  as  follows 
(p.  84,  lines  41 — 44) :  "  The  third  process  consists 
first  of  all  in  the  manufacture  of  sulpho  acids  of 
naphthylamine,  and  after  having  got  that  those 
are  mixed  with  beta-naphthol,  and  the  sulphur 
therefore  is  to  be  found  in  the  naphthylamine  and 
not  in  the  naphthol."  Passing  on  to  a  comparison 
between  the  two  processes  under  consideration 
the  judge  continued  as  follows  :  "  There  is  no 
dispute  whatever  between  the  parties  that,  aa 
regards  the  materials,  Mr.  Levinstein  uses  the 
same  materials,  that  in  his  process  in  which  he 
wants  to  obtain  the  sulpho  acids  of  naphthylamine 
he  does  not  use  fuming  sulphuric  acid,  but  using 
what  I  consider  to  be  a  known  equivalent  to  that, 
which  he  mixes  with  the  naphthylamine,  his 
process  results  in  the  production  of  naphthionic 
acid  in  the  form  of  crystals  ;  and  I  have  no  hesi- 
tation in  saying  that,  so  far  as  I  am  capable  of 
judging,  the  process  he  has  used  is  a  process 
which  is  much  cheaper  and  much  simpler  and 
results  in  giving  you  naphthionic  acid  in  a  much 
purer  form,  than  it  would  do  according  to  the 
process  in  the  patent.  It  is  said  that  this  is  an 
entirely  new  discovery  of  Mr.  Levinstein's.  I 
have  said  already  and  I  repeat,  although  I  am 
very  diffident  of  expressing  any  opinion  on  a 
chemical  matter,  that,  judging  as  well  as  I  can 
from  the  information  before  me,  I  do  not  entertain 
a  doubt  that  that  naphthionic  acid  is  produced  by 
a  chemical  operation  equivalent  and  known  to  be 
equivalent  at  the  time  the  patent  was  taken  out." 
Here  the  learned  judge  made  a  serious  mistake, 
as  oleum  and  ordinary  sulphuric  acid  are  far  from 
being  equivalent  in  their  action  on  naphthylamine. 
While  the  former,  particularly  in  the  high  state  of 
concentration  referred  to  (80%)  and  at  a  raised 
temperature,  will,  in  addition  to  a  certain  pro- 
portion of  monosulphonic  acid,  produce  mainly 
various  isomers  of  disulphonic  and  trisulphonic 
acids,  which  may  or  may  not  be  valuable  dyestuff 
components,  ordinary  sulphuric  acid  can  lie  made  to 
produce  the  single  monosulphonic  acid  require, 
i.e.,  naphthionic  acid,  as  was  evidentlv  the  case 
according  to  Levinstein's  process.  The  judge 
continued  :      "  Having     obtained     this     he     then 
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proceeds  to  produce  the  diazo  compounds.  Ko 
far  as  I  am  capable  of  judging,  I  incline  to  the 
opinion  that  Clevo's  mothod  was  the  only  one 
that  was  known.  In  this  case  also  Mr.  Levin- 
stein, by  experiment,  has  found  out  a  cheaper 
method,  and  I  suppose  a  better  method,  than  thai 
of  Cleve  for  producing  this  diazo  compound,  and 
I  will  even  assume  for  a  moment  in  favour  of 
Mr.  Levinstein  that  he  might  be  able,  if  a  patent 
could  be  taken  out  for  such  a  matter,  to  take  out  a 
patent  for  what,  he  has  done.  But  at  the  same 
time  my  own  impression  is  this,  that  in  what  he 
has  done  he  has  simply,  by  experiment,  and  by 
pursuing  courses  well  known  in  chemistry,  adapted 
this  particular  naphthionic  acid  process  to  the 
processes  which  have  been  used  for  other  subject 
matters,  but  for  which  it  had  not  been  found, 
possibly  because  they  were  not  wanted,  could  be 
used  with  regard  to  naphthionic  acid."  (It  is 
submitted  that  this  argument  would  be  fatal  to 
a  great  many  valuable  chemical  inventions.) 
"  He  has  then  got  his  diazo  compound.  Having 
got.  his  diazo  compound  of  naphthylamino  and 
having  got  his  beta-naphthol  both  in  solid  forms, 
ho  has  to  combine  them.  Ho  does  not  use  causl  to 
soda,  he  uses  another  vehicle  (sodium  carbonate) 
and  he  says  that  there  is  a  great  difference  in 
using  that  other  vehicle  from  using  the  caustic 
alkili  solution  which  is  mentioned  in  the  patent, 
and  of  the  difference  he  says  that  whereas  the 
caustic  alkali  solution  spoils  his  colour,  the 
vehicle  that  he  uses  keeps  it  perfectly  good  and  in 
fact  improves  it,  the  result  is  that  the  diazo 
compound  combines  with  the  beta-naphthol  and 
you   then   get   the   colouring   matter   you   want." 

The  judge  concluded  that  the  two  processes  were 
the  same,  and  decided  the  issue  of  infringement 
in  favour  of  the  plaintiffs.  An  injunction,  pro- 
hibiting further  manufacture,  was  granted  against 
the  defendant. 

On  appeal,  the  Court  of  Appeal  reversed  this 
decision,  declaring  Caro's  patent  to  be  invalid, 
because  the  specification  did  not  differentiate 
between  the  useful  and  tho  useless  processes 
described,  all  the  processes  being  presented  to 
the  reader  as  of  equal  value,  and  the  Appeal  Court 
further  declared  that  if  the  patent  had  been  good, 
defendant's  process  would  have  been  an  improve- 
ment on  plaintiff's  process. 

On  appeal  to  the  House  of  Lords,  the  latter 
reversed  the  decision  of  the  Court  of  Appeal  and 
restored  the  order  of  the  High  Court  that  "  plain- 
tiff's patent  was  valid  and  that  defendant  had 
infringed." 

That  the  solution  thus  finally  arrived  at  after 
several  years  of  litigation  is  rather  unsatisfaetory 
will  liardlv  be  denied.  After  reading  all  the 
evidence  disclosed  in  the  proceedings  (as  far  as 
it  was  made  public)  it  would  appear  that  the 
defendant's  process  closely  approached  Caro's 
invention,  that  the  latter  first  pointed  out  the 
oxyazonaphthalene  derivatives  referred  to,  that 
there  was  distinct  merit  in  this,  that  Caro's 
specification  was  drawn  up  in  good  faith,  that  he 
probably  did  not  wish  to  discriminate  between 
the  various  isomers  and  final  products  obtainable 
as  they  were  not  sufficiently  known  at  the  time, 
that  his  patent  should  never  "have  been  demolished, 
that  I./Ovinstein's  process  should  have  been  dis- 
closed liefore  a  competent  jury — as  indeed  the 
whole  case — that  both  plaintiff's  and  defendant's 
processes  should  have  been  verified  by  experts 
and  the  dyeeiuflfl  obtained  compared,  that  the 
question  of  infringement  should  then  have  boon 
decided,  and  that,  if  Ijovinstein's  process  was 
found  to  l>e  an  improvement,  the  question  of 
infringement  should  either  have  boon  waived  or, 
if  defendant's  process  depended  on  Caro's  patent 
the  defendant  should  have  been  ordored  to  obtain 
a  licence  to  use  that  patent.  A  patentee  cannot, 
in  addition  to  the  monopoly  which  is  granted  to 


him,  claim  the  right  of  being  alone  entitled  to 
Improve  lus  process  during  the  fourteen  years  of 
the  life  of  his  patent,  as  such  a  provision  would 
have  a  retarding  effect  on  inventive  activity. 
which  is  contrary  to^ho  object  of  all  patent  legis- 
lation. Certain  account*  tend  to  show  that  Mr. 
Lovinstoin's  rod  dye  was  superior  to  any  of  the 
products  placed  on  the  market  by  plaintiffs,  and 
that  he  successfully  worked  his  process  afterwards 
in  Holland. 

Another  interesting  action  is  that  of  Vidal  Dyes 
Syndicate  v.  Road  Holliday  and  Sons.  Ltd.,  and 
Levinstein,  Ltd.  (R.P.C.  1911.  p.  641 — 504.  1912. 
p.  245 — 284),  which  related  to  the  manufatun 
of  black  sulphur  dves  according  to  patent.  No. 
16.449  of  1890  to  "H.  R.  Vidal.  The  patentee 
claimed  the  manufacture  of  black  dyestuffs  by 
"  causing  sulphur  to  react,  either  alone  or  in  the 
presence  of  sodium  sulphide,  upon  diamidophenols 
and  diamidonaphthols  or  upon  dinitrophonols 
and  dinitronaphthols."  The  proceeaings  showed 
that  tho  dyes  produced  by  Vidal  and  those  of 
defendants  did  not  correspond,  that  according  to 
the  expert  evidence  of  Professors  Green  and  Morgan 
the  directions  in  tho  specifications  were  Insufficient 
to  produce  a  black  dye  from  dinitrophenol,  and 
that  under  no  conditions  could  a  black  dye  be 
obtainod  from  dinitronaphthol  oven  applying  all 
modern  knowledge.  Ovomiling  this  evident  S, 
the  judge  decided  that  any  chemist  could  find  out. 
by  experiment  the  conditions  necessary  for  obtain- 
ing black  dyestuffs  from  each  of  the  four  substances 
referred  to  in  the  patent.  The  judge  laid  aside 
the  principle,  which  is  well  established  at  law, 
that  tho  specification  should  bo  sufficiently  dear 
and  prociso  to  render  further  exporimont  unneces- 
sary. The  issue  of  infringement  was  decided  in 
favour  of  the  plaintiff.  The  defendants  appealed 
and  obtained  redress  from  the  Court  of  Appeal, 
which  roversed  the  decision  of  the  High  Court 
and  decided  that  Vidal's  patent  was  bad  because 
the  processes  claimed  were  not  properly  described 
and  ascertained.  The  Appeal  Court  also  held  that 
defendants'  dyestuffs  were  not  produced  by  the 
process  claimed  and  that  there  was  no  infringe- 
ment. 

In  Nooel's  Explosive  Co.,  Ltd..  r.  Anderson 
(R.l'.C.  1894,  p.  115-129,519-534,  1893,  p.  104-169) 
the  action  related  to  A.  Nobel's  patent  No.  1471 
of  1888  for  the  manufacture  of  explosives  having 
a  horny  or  semi-horny  character  by  mixing 
nitroglycerin  with  soluble  nitrocellulose  (i.e. 
dinitrocellulose).  The  defendant.  Dr.  \V.  Anderson, 
Director-General  of  Ordnance  Factories,  used 
insoluble  nitrocellulose  {i.e..  trinitrooellulose).  It 
was  proved  at  the  trial  that,  at  the  date  of  the 
patent,  soluble  (in  other-alcohol  mixture)  nitro- 
cettulOBS  and  insoluble  nitrocellulose  were  both 
well  known  and  that  each,  as  usually  made, 
contained  about  10%  of  the  other.  The  pro- 
cesses described  in  the  specification  were  equally 
appliral.de  to  ***)oth  substances,  and  the  results 
were  horny  or  semi -horny  explosives.  The  judge 
decided  that  as  insoluble  nitrocellulose  was  not 
mentioned  in  the  claim  this  derivative  was  nol 
within  the  scope  of  the  invention  described  and 
that  there  was  no  infringement.  On  appeal  the 
Court  of  Appeal  confirmed  this  decision,  and  on 
appeal  to  the  House  of  Lords  the  decision  rendered 
in  the  first  instance  was  likewise  confirmed 
It  would  appear  that  tho  question  whether  tin- 
use  of  insoluble  nitrocellulose  involved  a  distinct 
improvement,  that  could  have  been  looked  upon 
as  a  separate  invention,  should  have  l>een  decided 
in  the  first  place  and  that  if  no  marked  improve- 
ment coidd  be  established  defendant's  process 
should  havo  been  taken  to  be  a  colourable  imita- 
tion. As  the  numerous  experts  arrayed  on  both 
sides  could  not  agree,  no  decision  was  arrived  at 
in  this  respect. 

There    is    one    further   action    to  which    I    will 
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briefly  refer,  i.e.,  Crosfield  and  Soni  v.  Techno- 
Chernical  Laboratories  (Brunner,  Mond  and  Co.  u. 
Lever  Bros.)  (R.P.C.  1913,  p.  297),  as  in  this  case 
the  judge  himself  points  out  the  inconvenience 
of  allowing  experts  to  support  the  opposing 
parties.  In  this  action  Mr.  Justice  Neville  refers 
in  his  decision  about  the  well-known  Nonnann 
patent  for  converting  unsaturated  aliphatic  a 'ids 
into  saturated  compounds,  to  the  fabulous  amount 
of  time  devoted  to  eliciting  the  opinions  of  expert 
witnesses  upon  the  issues  of  the  case,  which  the 
court  alone  should  be  left  to  decide,  and  says  that 
"  whereas  the  expert  witDesses  called  for  the 
plaintiff  almost  invariably  take  a  strong  view 
in  lus  favour  on  each  and  all  of  the  issues  of  the 
action,  the  expert  witnesses  for  the  defendant  are 
•equally  confident  the  other  way.  It  is  rare  to  find 
any  substantial  difference  of  opinion  between 
eminent  experts  upon  matters  of  science  whenever 
it  is  possible  to  dissociate  the  questions  from 
immediate  connection  with  the  issues  of  the  action  " 
I  am  aware  that  our  courts  sometimes  summon 
an  expert  to  assist  and  instruct  the  judge  upon 
scientific  issues,  but  this  expert  has  no  voice 
with  regard  to  the  real  issue  of  the  case,  i.e.. 
whether  there  is  infringement  or  not.  This 
arrangement  is  certainly  better  than  leaving 
the  whole  technical  side  of  the  case  in  the  hands 
of  the  judge,  but  it  entails  serious  objections. 
It  may  be  easy  to  secure  an  honest  expert,  but  it 
is  difficult  to  find  a  truly  impartial  one.  The 
more  learned  he  is  the  more  likely  he  is  to  have 
some  previous  knowledge  of  the  very  questions 
at  issue  and  to  have  formed  a  previous  opinion 
upon  the  matter  at  stake.  No  matter  how  con- 
scientious he  is,  he  is  likely  to  approach  the  subject 
with  a  certain  amount  of  bias,  which  may  result 
in  great  injustice. 

Conclusions. 

The  patents  issued  in  our  country  contain  no 
reliable  evidence  of  novelty.  Those  that  are 
granted  for  genuine  inventions  are  inundated  by 
a  large  proportion  of  worthless  patents  delivered 
for  old  inventions.  A  serious  anomaly  exists 
between  the  attitude  of  the  Patent  Office,  which 
considers  the  fraction  of  industrial  development 
only  that  is  covered  by  the  British  Patents  of  the 
last  50  years,  and  the  attitude  of  the  courts, 
which  in  accordance  with  the  law,  consider  all 
prior  publications.  A  patent  sealed  by  the  Patent 
Office  is  liable  to  be  upset  in  court  on  the  grounds 
of  anticipation  as  soon  as  it  is  issued.  The 
inventor  finds  it  exceedingly  difficult  to  introduce 
his  invention  owing  to  the  lack  of  consideration 
given  to  patents  and  the  manufacturer  is  deterred 
from  using  a  new  invention  because  the  patent 
he  is  offered  may  or  may  not  be  a  valid  instrument 
of  defence  against  infringers. 

It  does  not  seem  expedient  to  leave  the  novelty 
of  the  invention  to  be  determined  by  the  courts. 
The  novelty  of  all  inventions  to  be  protected  by 
patents  should  be  investigated  by  the  Patent 
Office  by  means  of  a  general  system  of  examination, 
covering  all  prior  British  and  foreign  publications . 
Without  demanding  any  particular  standard  of 
novelty  or  applying  the  criterion  of  a  "  new 
practical  effect  "  adopted  in  Germany,  patents 
should  be  granted  only  for  inventions  that  contain 
some  novel  feature  over  and  above  the  inventions 
-disclosed  in  the  prior  publications.  All  other 
applications  for  patents  should  be  refused. 

Specifications  relating  to  chemical  industry 
should,  whenever  the  invention  seems  problemati- 
cal or  obscured  by  irrelevant  or  misleading  state- 
ments, be  verified  by  skilled  chemists  in  suitable 
laboratories,  so  as  to  avoid  the  delivery  of  patents 
that  are  intended  to  obstruct.  The  supply  of 
samples  is  deemed  insufficient  for  this  purpose. 

The  public  should  be  allowed  five  years  within 
which  the  patent  could  be  revoked  on  the  grounds 


of  anticipation,  inadequate  description  or  prior 
use,  and  the  validity  of  the  patent  should  then 
no  longer  be  open  to  attack  in  court,  so  as  to  give 
greater  security  to  any  new  manufacture  depend- 
ing on  patent  rights. 

The  courts  find  great  difficulty  in  dealing  with 
litigation  relating  to  chemical  industry  and 
frequently  fall  into  serious  scientific  error.  The 
judge  lias  to  rely  on  expert,  evidence  which  he  is 
unable  to  understand,  because  years  of  scientific 
training  are  required  to  be  able  to  cope  with  the 
highly  technical  evidence  brought  forward.  No 
demonstration  ad  oeulos  can,  as  a  rule,  be  made. 
Great  uncertainty,  therefore,  prevails  with  regard 
to  patent  litigation  relating  to  chemical  manu- 
facture and  even  wealthy  companies  often  prefer 
to  put  up  with  a  certain  amount  of  infringement 
rather  than  defend  their  rights.  It  is  therefore 
proposed  that  all  actions  in  court  connected  with 
infringement  of  patent  rights  should  be  tried  in 
the  presence  of  %  "  Technical  jury,"  consisting  of 
experts  engaged  in  the  industry  or  science  to 
which  the  action  relates,  and  assembled  in  the 
manner  of  a  "  Special  jury." 

Discussion. 

Mr.  Walter  F.  Reid  said  that  he  considered 
there  were  a  great  many  difficulties  in  the  way  of 
the  inventor.  The  existing  patent  laws  had, 
however,  certain  facilities  for  the  inventor,  and 
these  should  not  be  lost.  With  respect  to  the 
suggested  jury  of  technical  experts,  he  doubted 
its  being  a  success  owing  to  the  difficulty  which 
would  be  experienced  in  obtaining  a  panel  who 
woujd  view  a  patent  in  the  same  light  as  the 
inventor.  He  had  known  many  inventions  which 
had  not  been  put  to  use  because  the  technical 
experts  did  not  believe  in  them,  but  which  had 
proved  to  be  useful  inventions.  He  considered 
that  our  Patent  Office  fleered  inventors,  deriving  a 
profit  from  them  of  more  than  £100,000  a  year, 
which  was  not  to  the  advantage  of  the  patentee 
or  the  public.  It  would  be  better  for  the  country 
to  spend  the  money  paid  for  patents  in  the  develop- 
ment of  inventions.  The  50  years'  search  had 
proved  to  be  a  complete  farce  ;  nobody  wanted 
it  and  the  practical  results  were  worth  nothing 
either  to  the  investor  or  to  the  inventor.  A  com- 
plete search  might  be  of  more  service.  In  the 
countries  where  a  complete  search  was  made  the 
patentee  obtained  a  patent  which  was  as  liable 
to  be  upset  as  the  patents  granted  in  this 
country.  Inventors  defeated  their  own  ends  by 
over-estimating  the  value  of  their  inventions  before 
they  had  actually  been  tested  ;  no  business  man 
would  spend  money  on  an  invention  before  it  had 
been  really  tried.  He  considered  the  proposal 
to  establish  a  laboratory  for  the  testing  of  patents 
would  not  be  a  success  and  would  be  detrimental 
to  the  inventor.  He  thought  the  author  was  a 
little  severe  on  expert  witnesses  when  he  said  they 
were  biased  in  favour  of  their  clients.  To  put 
a  limit  on  the  period  in  which  an  invention  was 
proved  to  be  useful  would  be  a  disadvantage  to 
the  inventor,  who  ought  to  be  secure  in  every  wm 
and  ought  not  to  have  Ids  patent  turned  down 
because  someone  did  not  agree  with  him.  It 
was  not  generally  known  that  on  only  4  %  of  the 
patents  taken  out  were  the  fees  paid  up  to  the  end  of 
the  term,  and  only  52%  were  kept  going  after  the 
end  of  the  fourth  year.  From  the  commercial 
point  of  view,  therefore,  it  was  quite  clear  that  the 
:'.■. is  charged  were  far  too  high,  as  it  did  not  pay 
the  patentees  to  continue  their  patents. 

Mr.  Arnold  Philip  said  he  would  prefer  a 
patent  granted  on  the  French  system,  under  which 
the   value   of   the   patent  was   frankly  left  to   be 

fought  out  in  the  courts  ;  but  for  that  a  single  fee 
should  be  charged,  which  should  cover  all  pay- 
ments,  as   was  the  case  with   American  patents. 

\  patent  granted  after  a  most  thorough  search  by 
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the  English  Patent  Office  might  be  upset  by 
information  which  had  never  formed  the  subject 
of  a  patent  but  had  been  published  in  some  little- 
known  book.  The  real  value  of  a  British  patent, 
however  careful  a  search  might  have  been  made, 
had  to  be  decided  by  the  courts,  and  therefore  a 
search  prior  to  granting  a  patent  was  of  little 
real  U6e.  An  author  was  very  much  better  off 
than  a  patentee.  The  term  of  copyright  covered  a 
much  greater  number  of  years  for  a  much  smaller 
fee  than  a  patent,  whilst  the  patentee  had  to  pay 
heavy  renewal  fees  for  short  terms,  always  being 
liable  to  an  action  for  infringement  or  declaration 
of   invalidity. 

Mr.  J.  W.  Gordon  said  that  if  he  understood 
Dr.  Hay's  suggestion,  it  was  that  an  expert  jury 
should  be  empanelled  to  assist  the  judge  in  the 
trial  of  an  infringement  action,  whilst  reference 
had  been  made  to  the  expert  body  which  assisted 
the  Patent  Office  in  Germany  in  deciding  upon 
the  merits  of  an  application  for  the  grant  of  a 
patent  ;  these  were  two  totally  different  things . 
His  own  view  for  many  yeArs  had  been  that  an 
expert  jury  to  assist  the  judge  at  a  trial  would 
be  an  extremely  useful  innovation  in  our  system 
of  the  administration  of  the  patent  law.  but  there 
were  obvious  difficulties  in  it,  which  he  thought, 
however,  could  be  successfully  overcome.  He 
believed  that  the  author  suggested  taking  the 
decision  in  the  case  out  of  the  hands  of  the  judge 
and  placing  the  decision  as  to  the  attempt  to 
infringe  in  the  hands  of  the  jury.  That  would 
not,  in  his  (the  speaker's)  judgment,  be  an  improve- 
ment at  all.  The  expert  jury  should  perform  the 
same  functions  in  these  trials  which  the  special  or 
common  jury,  as  the  case  might  be,  performed  in 
the  trial  of  an  ordinary  action  at  law.  That,  he 
thought,  would  be  a  useful  innovation.  It  would 
secure  the  assistance  of  experts  to  the  judge  and 
that  was  a  thing  which  it  was  extremely  difficult 
to  secure  as  matters  stood,  and  in  addition  he 
thought  it  would  tend  to  exercise  a  very  valuable 
control  over  the  evidence  given  by  expert  wit- 
nesses. The  expert  witness  when  called  was 
entitled  to  answer  questions  that  were  put  to  him 
but  he  was  not  entitled  to  offer  opinions  of  his 
own  nor  to  introduce  his  own  views  except  in  so 
far  as  they  were  elicited  from  him  by  the  questions 
put  to  him.  Of  course,  neither  party  put  questions 
which  were  calculated  to  produce  an  answer  un- 
favourable to  the  party  in  question,  and  the 
consequence  was  that  many  points  were  not 
elicited  at  all  which  were  of  very  great  importance 
to  a  decision  in  the  case,  and  through  no  fault 
of  the  expert  witness  but  through  the  fault  of  the 
system,  the  opportunity  was  not  given  to  the 
expert  witness  to  disclose  the  whole  of  his  know- 
ledge bearing  on  the  subject.  The  remedy  for 
that  in  an  ordinary  case  was,  that  over  and  above 
the  questions  which  were  put  in  the  interests  of 
the  parties,  the  judge  could,  if  he  thought  proper, 
put  questions  for  himself  in  the  interests  of  and 
to  clear  his  own  mind.  The  judge,  if  he  were 
sufficiently  familiar  with  the  subject  matter,  might 
do  that  in  the  casft  of  expert  witnesses  in,  for 
instance,  patent  actions,  but  it  happened  very 
often  that  by  reason  of  the  technical  character  of 
the  evidence  given  and  of  the  very  special  nature 
of  the  subject  matter  under  discussion,  the  judge 
did  not  feel  sufficiently  at  home  to  take  up  the 
line  of  examination  of  expert  witnesses  on  his  own 
account  and  he  rested  satisfied  with  the  examin- 
ation and  cross-examination,  although  it  might 
by  no  means  have  cleared  the  matter  satisfactorily 
to  his  own  mind,  for  fear  of  making  matters  worse 
if  he  attempted  to  deal  with  it  on  his  own  re- 
sponsibility. Tie  thought  that  kind  of  difficulty 
would  be  almost  completely  eliminated  in  the 
trial  of  a  patent  action  if  there  were  an  expert 
jnrv  which  could  suggest  to  the  judge  the  questions 
which  were   necessary  to   complete   the  evidence, 


or  even  to  put  these  questions  for  themselves. 
There  was  an  obvious  difficulty  to  which  allusion 
had  been  made  about  providing  the  experts  for  a 
jury  of  this  sort.  The  experts  would  probably 
be  connected  with  the  industry  which  was  con- 
cerned in  the  action  and  they  therefore  would,  in 
all  probability,  bo  more  or  less  committed  either 
to  the  one  party  or  the  other  or  to  some  view 
upon  tho  subject.  That,  he  agreed,  was  very 
largely  true  if  the  expert  jury  were  confined  to  the 
particular  craft  with  which  the  case  was  concerned. 
But  in  the  case  of  a  chemical  question,  for  example, 
an  expert  jury  might  consist  of  engineers,  metal- 
lurgists, and  geologists.  He  did  not  suggest 
excluding  the  chemist  by  any  means,  but  he 
thought  it  would  be  extremely  unwise  to  exclude 
other  experts  and  scientists.  After  all,  what  was 
wanted  for  the  purpose  of  the  investigation  of 
such  questions  was  the  mind  not  of  a  person  who 
knew  already  what  was  going  to  be  said  about  it, 
but  a  person  who  could  readily  apprehend  and 
pick  up  the  evidence  which  actually  was  given. 
The  question  had  to  be  decided  and  ought  to  be 
decided  by  the  evidence  adduced  in  the  court  of 
law,  and  therefore  it  was  a  disadvantage  to  have 
on  the  part  of  the  body  which  adjudicated  thereon, 
an  opinion  already  formed.  There  was  matter 
which  was  not  brought  forward  in  the  evidence 
but  which  did  bear  upon  the  decision,  and  if  the 
question  of  infringement  were  to  be  decided  by 
something  which  had  never  been  disclosed  to 
either  party  they  could  not  of  course  put  their 
case  fairly  before  the  Court.  The  whole  evidence 
upon  which  tho  case  was  to  be  decided  ought  to 
be  laid  before  them  in  order  that  they  might 
deal  with  it.  If  a  decision  were  entrusted  to 
experts  who  did  not  have  to  derive  their  inform- 
ation from  the  evidence,  the  persons  who  were 
responsible  for  putting  the  evidence  before  the 
Court  did  not  have  a  fair  chance  of  stating  their 
case,  because  they  were  met  in  tho  mind  of  those 
constituting  the  Court  with  matters  that  had  not 
been  disclosed  to  them.  It  was  of  the  very 
elements  of  the  administration  of  justice  that  the 
decision  of  any  case,  whether  scientific  or  other- 
wise, should  depond  exclusively  upon  the  evidence 
which  was  adduced  in  the  Court  and  submitted 
for  the  criticism  and  observations  of  the  parties 
who  were  going  to  give  the  decision.  It  was  the 
greatest  mistake  to  suppose  that,  one  could  proceed 
properly  according  to  tho  German  system  of 
entrusting  a  decision  to  people  who  could  follow 
the  case  independently  of  the  evidence.  The 
persons  who  were  deciding  should  be  people  who 
had  to  take  into  consideration  the  evidence  that 
was  put  before  them,  and  it  should  be  decided 
on  that  evidence  alone.  It  was  a  very  great 
advantage  to  have  persons  who  had  had  a  scientific 
training  and  who  were  accustomed  to  deal  with 
scientific  matters,  but  there  was,  so  far  as  he 
could  see,  no  object  to  be  gained  by  choosing 
experts  to  decide  the  questions  which  had  to  be 
decided  in  a  court  of  law,  who  would  be  able  to 
decide  them  by  the  light  of  their  own  knowledge 
and  independently  of  the  matters  which  were 
brought  forward   in   the   actual   discussion. 

Dr.  Hay  had  advocated  a  very  extended  search 
before  the  granting  of  a  patent.  He  (Mr.  Gordon) 
thought  that  he  over-estimated  its  value.  In  Ger- 
many and  America,  where  extended  search  was 
made,  a  very  elaborate  process  was  gone  through 
before  a  patent  could  be  granted,  especially  in 
Germany,  and  that  was  a  real  hardship  to  an  appli- 
cant for  a  patent.  At  the  time  the  applicant  came 
forward,  he  was  not  in  the  fortunate  position 
of  a  man  who  had  a  valuable  property  to  uphold. 
He  was  in  the  position  of  an  adventurer  who 
was  coming  forward  with  something  he  hoped 
might  prove  to  be  a  very  great  success,  but  up  to 
this  stage  he  had  had  nothing  but  trouble  and 
expense  in  connection  with  it.     If  he  were  to  be 
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exposed  at  the  commencement  to  the  same 
kind  of  opposition  which  he  had  under  our  system, 
five  or  ten  years  afterwards,  when  his  patent  had 
proved  a  success  and  he  had  put  up  a  sum  of 
money  to  deal  with  the  contingency  of  litigation, 
he  would  be  exposed  to  a  very  great  hardship. 
He  would  be  obliged  to  run  the  gauntlet  of  the 
German  Office,  but  there  was  much  more  in  the 
case  of  this  country  to  be  said  than  that.  In  that 
connection  he  drew  attention  to  one  very  im- 
portant and  significant  circumstance.  We  had 
some  half  dozen  or  more  autonomous  colonies 
with  patent  laws  of  their  own,  and  these  colonies 
always  keep  their  eye  on  our  legislation  and 
what  we  did  they  usually  did  also..  If  there  were 
to  be  established  in  this  country  an  extended 
search  through  all  kinds  of  literature,  that 
extended  search  would  be  introduced  in  the 
legislation  of  all  those  colonies  in  two  or  three 
years'  time,  and  then  the  unhappy  patentee  who 
wanted  to  take  out  a  patent  throughout  the 
British  Empire  would  have  to  submit  to  this 
search  and  expenditure  over  and  over  again, 
and  he  would  have  to  fight  half  a  dozen  patent 
actions  before  he  could  get  a  patent  for  the  British 
Empire.  That  seemed  to  be  retrogressive.  It 
was  possible  to  suggest  a  unified  British  Imperial 
patent  system.  Thereby  a  patent,  wherever  it 
were  granted,  would  be  capable  of  being  made 
■  effective  throughout  the  British  Empire  without 
repeated  examination  and  without  a  repetition 
of  this  elaborate  machinery  and  costly  expenditure. 
The  innovations  which  were  introduced  in  1883 
had  had  the  effect  of  practically  sub -dividing 
the  British  Empire  into  something  like  ten  or  a 
dozen  different  countries  for  the  purpose  of 
patent  law.  There  had  been  a  period  in  our 
history  when  we  had  made  a  very  serious  attempt 
to  unify  the  British  Empire  for  this  purpose. 
That  was  in  1852  when  under  the  generous  impulse 
of  the  gathering  brought  together  by  the  Great 
Exhibition  of  1851  a  system  had  been  intro- 
duced by  which  patents  could  be  taken  out  in 
this  country  and  would  have  been  regarded  as 
valid  in  the  dependencies.  Unfortunately,  that 
promise  of  an  Imperial  system  had  not  ripened. 
The  legislators  of  1853  had  not  been  so  sym- 
pathetic as  their  predecessors,  and  they  had 
introduced  the  system  by  which  the  colonies 
were  placed  on  exactly  the  same  footing  as  foreign 
countries  for  the  purpose  of  reciprocal  patent 
rights  and  had  divided  the  British  Empire  up 
into  a  number  of  different  countries  for  this 
purpose,  with  the  result  that  at  the  present 
moment  the  cost  of  getting  a  patent  throughout 
the  whole  Empire  was  prohibitive  except  for 
those  with  a  long  purse  or  an  invention  of  proved 
value. 

Mr.  Jaqurs  Abady  said  that  necessarily  chemical 
patents  involving  a  great  deal  of  investigation,  a 
great  deal  of  obscurity,  and  a  great  deal  of  un- 
certainty as  to  their  future  development  offered 
greater  scope  for  uncertainty  in  subsequent  con- 
tests with  rivals,  and  in  proportion  as  a  patent 
was  simple,  bo  was  it  less  likely  to  be  the  subject 
of  litigation.  In  regard  to  the  question  of  the 
extended  search  suggested  by  Dr.  Hay,  he 
would  apparently  be  satisfied  with  Section  7  of 
the  Patent  Act  of  1907  if  it  were  enlarged  in  its 
scope  so  as  to  take  in  specifications  for  patents 
which  had  been  granted  in  foreign  countries. 
He  did  not  think  that  was  likely  to  prove  more 
conclusive  than  the  present  system,  as  it  was  not 
always  prior  specifications  that  were  cited  as 
objections  to"  validity.  Prior  publications  in 
various  technical  journals  and  various  other 
matters  were  mentioned  very  frequently,  and  in 
proportion  as  an  inventor  leant  upon  an  official 
examination,  so  he  thought  he  would  take  less 
care  in  looking  after  himself,  and  would  suffer  a 
greater      disappointment     if     in     an      action      in 


the  Courts  his  anticipation  of  the  stability  of 
his  patent  proved  to  be  false.  After  all,  the 
Patent  Office  fees,  covering  what  was  a  monopoly, 
if  there  were  merit  in  the  invention,  for  14  years 
were  only  £100  or  thereabouts,  and  it  seemed  to 
him  that  a  patentee  should  take  steps  to  see 
whether  there  was,  in  fact,  anticipation  before 
settling  his  final  specification.  A  little  more  in- 
formation from  that  standpoint  would  be  worth 
50 -fold  the  most  stringent  public  examination  of 
anticipation.  Dr.  Hay  appeared  to  bo  under 
the  impression,  and  the  discussion  had  proceeded 
as  if  it  were  a  fact,  that  if  a  patent  were  tested  in 
the  courts,  the  novelty  was  guaranteed  by  the 
courts.  That  was  not  so;  the  court  did  not  make 
any  search  as  to  novelty,  but  only  dealt  with 
anticipations  referred  to  in  the  pleadings  in  the 
action.  The  discussion  had  proceeded  as  if  in  an 
action  the  question  of  infringement  were  the  only 
issue.  It  might  be  so  indirectly,  but  in  nine 
cases  out  of  ten  the  question  of  infringement 
was  relegated  to  the  background,  and  the  point 
was,  in  fact,  whether  the  invention  was  valid 
and  the  specification  "  sufficient." 

In  regard  to  the  question  of  expert  witnesses 
and  infringement,  ho  was  sure  that  no  counsel 
would  ask  an  expert  witness  whether  he  considered 
one  specification  was  an  infringement  of  another. 
It  was  necessary  to  consider  the  state  of  the  art 
and  what  was  the  invention  that  the  inventor  had 
made,  at  the  time  that  he  made  it,  and  for  such 
purpose  experts  were  not  wanted.  Also,  it 
seemed  to  him  that  if  the  functions  of  a  jury  were 
such  as  suggested,  the  jury  would  be  deciding 
the  action,  and  not  the  judge.  Such  a  jury,  as  Mr. 
Gordon  said,  should  consist  of  men  who  had  the 
training  and  were  capable  of  sifting  the  evidence 
placed  before  them.  He  failed  to  see  what  better 
training  there  could  be  than  the  training  of  the 
judges. 

Dr.  Hay  had  suggested  that  there  should  be  a 
close  time  for  patent  actions,  and  that  after  a 
specification  had  been  published  five  years  an 
action  should  not  be  possible.  But  it  was  pre- 
cisely in  the  first  five  years  that  the  inventor  did 
not  want  an  action  because  he  was  then  speculating 
money  and  getting  together  his  commercial 
organisation.  He  believed  that  there  was  not 
one  invention  in  10,000  that  came  before  the  Patent 
Office  that  was  worth  bothering  about,  because 
it  called  for  the  use  of  no  extensive  amount  of 
capital. 

Mr.  P.  C.  H.  West  considered  that  an  extended 
search  would  result  in  delay  in  grant  of  patents 
and  therefore  an  applicant  would  for  a  considerable 
time,  possibly  several  years,  be  uncertain  whether 
he  would  obtain  a  patent.  In  the  United  States 
and  Germany,  where  the  search  was  more  extended, 
anticipations  brought  to  light  in  this  country 
were  not  infrequently  overlooked.  The  search 
upon  which  decisions  based  upon  the  question  of 
validity  were  come  to  were  usually  carried  out 
by  competent  persons  at  the  instance  of  patentee 
or  manufacturer  or  other  interested  party. 
Amendment  of  the  specification  might  in  this 
country  be  effected  at  any  time  by  applying 
for  leave  to  amend  and  thus  defects  due  to  the 
official  search  might  be  removed. 

In  Germany  there  was  no  definite  criterion 
of  novelty  ;  certainly  it  was  required  that  an 
invention  should  produce  a  "  new  technical  effect," 
but  whether  in  a  particular  case  an  invention  was 
deemed  to  possess  this  qualification  depended 
largely  upon  the  capacity  of  the  patent  agent. 
The  extended  search  carried  out  in  America 
resulted  in  the  patentee  presuming  that  his  patent 
was  unassailable,  yet  neither  the  number  nor 
cost  of  patent  actions  had  been  reduced.  It  had 
been  suggested  that  patents  might  be  obtained 
for  theoretical  matter,  but  though  broad  claims 
might  be  obtained  they  did  not  cover  theory'  only. 
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The  suggestion  of  a  laboratory  for  investigating 
the  statements  made  by  applicants  was  impractic- 
able :  it  would  involve  heavy  expenditure,  and  by 
whom  would  the  expense  be  borne  ?  He  feared 
to  contemplate  the  results  of  such  establishment. 
Engineering  inventions  could  not,  as  had  been 
suggested,  be  verified  from  the  drawings.  With 
regard  to  the  question  Of  expert  juries  in  chemical 
cases  it  had  been  suggested  that  the  jury  might 
consist  of  engineers.  If  engineers  were  to  be  left 
to  decide  the  case,  why  not  leave  the  matter  to 
a  judge,  who  certainly  was  accustomed  to  sift 
and  weigh  evidence  ?  If  in  present  conditions  a 
case  were  properly  fought,  and  the  expert  witnesses 
properly  examined,  the  judge  could  decide  the 
matter.     In  most  patent  actions  justice  was  done. 

Mr.  G.  E.  Pearson  wondered  how  practical 
effect  could  be  given  to  the  various  suggestions 
submitted  for  some  modification,  alteration,  or 
adjustment  of  the  Patents  and  Designs  Act ,  ld07. 
That  opened  up  a  very  large  subject,  and  it 
seemed  desirable  to  deal  with  it  in  a  systematic 
manner  from  the  point  of  view  of  the  needs  of 
chemical  industry.  He  suggested  that  a  com- 
petent committee  should  be  formed  of  manu- 
facturers engaged  in  chemical  industry  and  who 
had  practical  experience  of  the  taking  out  of 
patents  and  the  working  of  them.  Inventors 
associated  with  chemical  industry  who  were  not 
manufacturers  should  have  an  opportunity  of 
joining  this  committee.  The  Act  would  be 
examined  by  this  committee  with  the  object 
of  selecting  those  sections  which  in  their  working 
had  proved  unsatisfactory  to  the  needs  of  chemical 
industry  in  this  country.  It  would  then  be 
necessary  to  determine  in  what,  respect  each  of  the 
selected  sections  had  proved  unsatisfactory  and 
to  suggest  what  modification,  adjustment,  etc., 
would  be  necessary  to  remedy  the  faults  found. 
At  this  stage  the  committee  would  perhaps  decide 
to  co-opt  the  services  of  counsel  experienced  in 
the  practice  of  patent  law  to  advise  upon  the 
re-wording  of  the  sections  in  order  to  give  effect 
to  the  committee's  recommendations  and  to 
safeguard  any  pitfalls  resulting  from  such  recom- 
mendations. If  other  industries  largely  interested 
in  patent  law  reform,  such  as  the  engineering 
industry,  tackled  the  subject  on  the  same  lines 
and  the  recommendations  of  the  industries  con- 
cerned were  assembled  and  again  reviewed  by  a 
fresh  committee  composed  of  the  most  expert 
men  who  had  served  on  the  industries  committees, 
the  considered  opinion  and  recommendation  of 
those  industries  chiefly  affected  ought  to  be 
arrived  at.  The  opinions  submitted  that 
evening  by  various  speakers  would  have  the 
careful  consideration  of  the  Patent  Law  Com- 
mittee of  the  industry  with  which  he  (the  speaker) 
was  associated,  and  no  doubt  there  were  many 
other  members  of  the  industry  who  would  be 
only  too  pleased  to  appear  before  such  a  com- 
mittee to  render  any  assistance  arising  out  of  their 
own  experience.  In  all  recommendations  made  j 
for  modifications,  adjustments,  etc.,  of  the  Act. 
it  would  be  nece&sary  to  consider  the  effect  of 
reprisals  from  countries  whose  interests  were 
unfavourably  affected.  Therefore  the  inter- 
national arrangements  would  require  careful 
attention. 

In  conclusion  he  mentioned  a  few  items  which 
might  engage  the  attention  of  a  committer  formed 
on    the     lines    suggested:      (1)   The    attitude    of   j 
Parliament    in    regard    to    any    recommendation   | 
which    appeared    to  aid  the    "  inventor-manufac- 
turer "  in  restricting  the  winking  of  the  monopoly- 
granted  him  as  opposed   to   the    interests  of   the   ; 
"  inventor-non-manufacturer  "  who  was  naturally 
anxious   to   get   his   invention   worked   as    widely 
as     possible.     (2)  The     alteration     or     repeal      of   | 
Section  27,  or  alternatively  the  amalgamation  of   • 
Se. -lions  24  and   27    with    suitable   modifications. 


to  render  it  possible  for  Section  24  to  achieve 
what  had  been  expected  from  Section  27.  (3) 
The  revelation  of  a  positive  working  formula  for 
any  protected  substance.  (4)  Some  means  of 
revoking  "  blocking  "  patents  after  a  short  term. 

Dr.  F.  B.  Dehn  said  that  no  British  patent  had 
1>  in  declared  valid  by  the  courts.  All  the  courts 
did  was  to  declare  it  valid  with  respect  to  some 
particular  point,  but  that  would  not  prevent 
an  attack  from  another  point  of  view.  The  bear- 
ing of  the  objects  of  a  patent  on  the  public  and  the 
light  of  the  public  to  redress  must  be  carefully 
considered.  He  thought  that  as  a  rule  British 
judges  did  not  often  go  wrong  and  that  justice 
was  usually  dealt  out  in  this  country. 

lir.  Hay,  in  reply  to  the  remarks  made  by  .Mr. 
.1.  \V.  Gordon,  said  ho  quite  agreed  that  the 
jury  of  experts  could  be  assembled  on  the  linos  of 
a  common  or  a  special  jury,  but  although  he 
admitted  that  experts  who  belonged  to  the  pro- 
fession to  which  the  action  related  would  bo  liable 
to  form  their  opinion  in  advance  and  might  dis- 
regard some  of  the  evidence  produced  at  the  trial, 
yet  it  seemed  to  him  that  the  more  essential 
elements  of  the  evidence  would  nevertheless  be 
brought  home  to  them  by  the  pleadings  and  that 
a  deficient  appreciation  of  tho  minor  points  on 
the  part  of  some  of  the  experts  would  have  to 
be  allowed  for  in  the  hope  that  all  the  experts 
would  not  show  a  lack  of  attention  to  the  same 
details,  and  that  the  main  issue  as  well  as  all 
the  more  important  subsidiary  considerations 
would  bo  properly  dealt  with.  In  any  case,  he 
hardly  thought  that  experts  who  belonged  to  a 
different  profession  would  be  able  to  weigh  up 
all  the  technical  data  of  the  evidence  in  a  reliable 
mannor.  As  an  alternativo  to  a  technical  jury, 
possibly  two  or  three  professional  chemists,  who 
had  had  practical  experience  in  various  branches 
of  chemical  manufacture,  might  be  called  upon 
to  assist  the  judge  in  the  capacity  of  assessors. 
These  experts  would  have  the  advantage  over  a 
jury  of  being  able  to  put  questions  themselves 
and  at  the  same  time  the  danger  of  having  trade 
rivals  sitting  on  the  bench  with  the  judge  would 
be  eliminated.  With  due  deference  to  what  had 
been  said  by  other  speakers,  ho  did  not  think 
that  tho  judge  alone  could  be  expected  to  do 
justice  to  tho  highly  technical  evidence  brought 
forward  in  litigation  relating  to  chemical  industry. 

Mr.  Gordon's  proposition  that  a  British  patent 
should  be  made  to  cover  the  whole  Empire  was  u 
very  valuable  one.  The  adoption  by  the  mother- 
country  and  all  the  colonies  of  a  uniform  system 
of  patent  legislation  would,  he  thought,  form  a 
powerful  stimulant  to  the  development  of  the 
industrial  resources  of  the  Empire. 

With  regard  to  Mr.  Abady's  remarks,  he  was 
under  a  misapprehension  if  he  thought  he  (Dr. 
Hay)  meant  to  imply  that  the  Courts  carried  out 
a  search.  The  Courts  did  nothing  of  the  kind, 
but  they  did  take  all  prior  publications  into  account 
that  were  submitted  by  the  parties  of  the  action. 
whether  these  publications  were  patent  specifica- 
tions or  not,  and  whether  they  were  in  English. 
German,  or  other  language,  and  in  that  respect  the 
attitude  of  tho  Courts  differed  very  consider.it ilj 
from  that  of  the  Patent  Office,  which  granted  a 
patent  for  anything  that  was  not  fully  disclosed 
in  the  British  patents  of  the  last  fifty  years,  lb- 
was  not  awaro  that  he  had  suggested  a  time  limit 
for  patent  actions.  What  he  said  was  that  the 
validity  of  a  patent  should  not  bo  questioned  in 
court  after  a  period  of  five  years  :«4hat  did  not 
mean,  of  course,  that  a  valid  patent  could  not 
form  tho  basis  of  an  action  for  infringement 
throughout  its  duration. 

Mr.  Reid.  Mr.  West,  and  other  speakers  had 
admitted  that  the  search  carried  out  by  the 
Patent    Office    was    unsatisfactory,    but   they    did 
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not  favour  a  comprehensive  examination  by  the 
Patent    Office    of    all    prior    publications,    which 
would    of    course    include    the    journals.     It    was 
contended   that   such   a   search   could   be   carried 
out  privately  before  or  after  applying  for  a  patent. 
In  the  criticism  of  the  proposition  of  an  extended 
search,  the  inconvenience  or  "  hardship  "  to  the 
inventor  had,  in  his  opinion,  been  over-estimated, 
and  the  advantage  of  having  a  patent  that  could 
be  handed  round  with  a  certain  amount  of  con- 
fidence, because  it  was  known  to  contain  some- 
thing new  and  would   therefore   be   treated  witli 
respect,  had  been  perhaps  under-estimated.    There 
would  no  doubt  be  more  trouble  in  obtaining  a 
patent  under  the  new  system  than  hitherto,  but 
it   must    be   remembered   that    improvements    of    ! 
old  inventions  had  to   be  differentiated  from  old    J 
inventions   some   day   or    other,    if   an    invention    j 
were      to      be      turned      to      account,     and     the 
sooner   that   was   done   the    better.        The    prior   ] 
patents    and    the     journals     were     there     in     the 
archives   of   the    Patent   Office,   and  nothing  was 
gained  by  ignoring  them  and  putting  off  the  day 
on  which  one  would  have  to  make  sure  whether 
the   invention   was    new   or    old.     If    there    were 
anticipations  of  the  invention  it  was  as  well  to 
know  them  at  once,   and   the  inconvenience  that 
would  arise,  owing  to  a  prolonged  discussion  with 
the  Patent  Office,  would  be  small  compared  with 
the    hardship    experienced    by    an    inventor    who 
tried    to    introduce    into    manufacture    a    patent 
obtained  under  the  present  system  of  examination. 
Both  from  the  point  of  view  of  the  manufacturer 
and  of  the  inventor  the  difficulties  that  presented 
themselves  at  this  stage  could  only  as  a  rule  be 
overcome    by    having    an    extensive    and    costly 
search   made  with   the  help   of   an  agent.     Until 
such  a  search   had  been  carried  out  the   patent 
would  always  remain  a  very  doubtful  instrument 
of   defence   against  infringers.     As  matters  stood 
at  present,  nobody  with  any  experience  in  patent 
matters    would    undertake    to    build    up    a    new 
industry  on  the  mere  evidence  of  a  British  patent, 
as  an   undertaking  of   that  kind   would   be  little 
better  than  a  gamble.     The  assertion  finally  that 
no  absolute  security  would  be  gained  by  means  of 
an  extensive  search  could  hardly,  he  thought,  be 
considered  an  argument. 


Manchester  Section. 


THE  MANUFACTURE  OF  NITRIC  ACID  FROM 
NITRE  CAKE. 

BY    DR.    J.    GROSSMANN. 

(See  this  J,  1917,  1035.) 

Discussion. 

In  a  written  contribution  to  the  discussion, 
Captain  C.  J.  Goodwin  submitted  that  Dr. 
Grossmann's  experiments  would  unfortunately, 
owing  to  existing  conditions,  be  unlikely  to  lead 
to  the  working  of  the  process  on  a  practical  scale. 
The  process  might  be  remunerative  only  while  the 
war  lasted,  since  the  bulk  of  the  sulphuric  acid 
supplies,  at  present  diverted  for  war  purposes, 
would  be  released  after  the  war,  while  at  the  same 
time  a  price  corresponding  to  the  value  of  the 
sulphuric  acid  would  still  have  to  be  paid  for  nitre 
cake.  Saltcake  was  not  always  saleable  profitably, 
and  it  was  not  safe  to  rely  upon  a  good  market  for 
it.  It  was  known  that  practically  the  whole  of  the 
sulphuric  acid  charged  into  a  nitric  acid  retort 
could  be  decomposed  in  the  retort,  forming  slightly 
acid  sodium  sulphate,  as  described  by  Dr.  Gross- 
mann,  but  as  the  residue,  being  solid,  was  in 
an  inconvenient  form  for  removal,  it  was  necessary 


to  restrict  the  reaction  to  the  formation  of  a  nitre 
cake   sufficiently   liquid   for   easy   removal.     The 
experiments  showed  that  there  was  no  advantage 
in  the  use  of  added  carbonaceous  matter,  as  decom- 
position of  nitric  fumes  was  less  when  no  carbon 
was  added.     This  was  fortunate  as  such  a  mixture 
might  easily  lead  to  fires.     A  large-scale  plant  to 
work  the  process  would,  in  addition  to  a  suitable 
mechanically  operated  muffle  furnace  and  grinding 
plant,  require  plant  and  towers  of  greater  capacity 
I  ban  for   the   usual   type   of   nitric,   acid  plant  in 
which  only  about  5  %  of  the  yield  was  recovered 
in  the  towers.     A  suitable  form  of  muffle  furnace 
would   be   that   described  in  English  Patent   No. 
4226  of  1915  (this  Journal,  191ti,  821),  which  is  in 
operation  for  converting  nitre  cake  and  salt  into 
hydrochloric  acid  and  saltcake.     For  use  in  this 
furnace  no  difficulty  was  found  in  grinding  the 
nitre  cake  sufficiently  either  by  means  of  a  dis- 
integrator or  under  edge  runners.     Later  it  was 
found  that,  provided  the  salt  was  finely  ground,  it 
was  not  necessary  to  reduce  the  nitre  cake  below 
pea  size.     This  would  probably  apply  equally  to 
the  interaction  of  sodium  nitrate  and  nitre  cake, 
and  he  suggested  that  it  should  be    tried.     The 
saltcake    obtained   by   Dr.    Grossmann  contained 
rather  more  free  acid  than  was  specified  by  users, 
but     working     continuously     under       conditions 
equivalent  to  those  obtaining  in  a  mechanical  muffle- 
furnace  in  a  properly  designed  plant,   it   should 
be  possible  to  reduce  the  content  to  below  2%. 
As  stated  previously,  he  thought  that  no  manu- 
facturer  would   be   prepared   under  present   con- 
ditions to  instal  a  plant  to  work  this  process,  as  it 
was  not  likely  to  be  remunerative  after  the  war, 
and  there  would  be  little  opportunity,  owing  to  the 
excess  profits  duty  and  similar  financial  measures, 
of   making   an   adequate   profit    during   the    war. 
The  rational  utilisation  of  nitre  cake  lay,  in  his 
opinion,  in  the  manufacture  of  hydrochloric  acid 
of  high  strength  such  as  would  be  obtained  in  a 
good  mechanical  furnace,  and  which  would  displace 
both  nitre  cake  and  sulphuric  acid  now  being  used 
for     various     non-essential     manufactures.     This 
process  was  in  use  prior  to  the  war  and  would  still 
be  remunerative  after  the  war,  so  that  firms  in- 
stalling it  would  not  be  speculating  unduly  on  the 
probable  duration  of  the  war. 


Faraday  Society. 


PYROMETERS  AND  PYROMETRY. 

Sir  Richard  Glazebrook  presided  at  the  first 
meeting  of  the  Session  of  the  Faraday  Society, 
held  at  the  House  of  the  Royal  Society  of  Arte 
on  November  7th.  The  subject  of  the  evening 
was  "  Pyrometers  and  pyrometry,"  and  in  opening 
the  proceeding's  the  Chairman  referred  to  the 
great  importance,  of  the  subject,  in  industrial 
work,  and  alluded  to  the  early  days  of  high- 
temperature  work  at  Teddington. 

The  following  are  abstracts  of  the  papers  read  :— 

PRODUCTION     OF     HIGH    TEMPERATURE 

AND  ITS  MEASUREMENT. 

BY  E.  F.  NORTHRUP. 

Very  high  temperatures  can  be  pioduced  in 
the  electric  furnace  when  carbon  or  graphite  is 
used  as  resistor,  but  the  chemical  activity  of 
carbon  at  high  temperatures  renders  it  necessary 
to  use  a  reducing  atmosphere,  and  even  then  the 
products  under  treatment  are  subject  to  attack. 
Tungsten  mav  be  used  as  resistor  at  high  tem- 
peratures, but  a  reducing  atmosphere  is  necessary 
in  this  case  also.  Another  disadvantage  of  the 
resistor   type   of   furnace   is   its   inherent   thermal 
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inefficiency  when  used  for  fusing  substances  of 
high  melting  point.  The  author's  conception  of 
an  ideal  furnace  is  one  in  which  the  substance, 
contained  in  a  cylindrical  crucible,  is  able  to  absorb 
by  induction  alone  a  large  proportion  of  the  power 
supplied.  The  heat  should  make  its  appearance 
only  in  the  walls  of  the  crucible,  or,  better,  in  the 
substance  itself.  A  20-kw.  furnace  has  been 
constructed  on  these  lines,  having  in  view  the 
known  limitations  of  the  ordinary  induction 
furnace.  Heating  is  obtained  by  inducing,  with 
comparatively  high  frequency  currents  in  an 
inductor  coil  which  surrounds  the  crucible,  very 
large  currents  in  the  walls  of  the  crucible  or  in 
its  contents,  if  these  are  electrically  conducting. 
The  induction  is  obtained  by  electromagnetic 
induction  without  the  use  of  any  iron.  The  furnace 
differs  radically  from  all  other  types  of  induction 
furnace  by  the  entire  absence  of'  any  interlinkage 
of  a  magnetic  with  an  electric  circuit.  The 
necessary  high  frequency  of  the  inducing  current 
may  be  obtained  in  more  ways  than  one.  The 
simplest  and  most  obvious  method  is  to  employ 
oscillatory  currents  obtained  from  the  discharge 
of  condensers.  These  oscillatory  currents  pass 
through  an  inductor  coil  of  about  fifty  turns 
which  surrounds  the  crucible,  and  is  sufficiently 
separated  from  it  to  permit  of  both  electrical 
and  heat  insulation.  There  is  thus  in  effect  a 
Tesla  coil  arrangement  in  which  the  voltage 
is  transformed  down  and  the  current  transformed 
up.  It  is  to  be  noted  that  when  a  condenser  of 
capacity  C  is  charged  to  voltage  V,  energy  is 
stored  in  the  dielectric  in  potential  form  and  in 
amount  JOY"2.  When  the  condenser  is  discharged 
this  potential  energy  is  released,  and,  becoming 
kinetic,  may  take  the  form  of  electric  radiation  as 
utilised  in  radio  practice,  or  it  may  take  the  form 
of  thermal  energy  or  heat.  When  this  principle 
is  once  recognised  it  becomes  purely  a  question  of 
design  and  engineering  practice  so  to  construct 
apparatus  and  select  conditions  that  very  little 
energy  is  spent  in  radiation  and  a  large  percentage 
of  energy  is  converted  into  heat  within  a  crucible 
and  its  contents — the  necessity  of  the  inter- 
linkage of  an  iron  magnetic  circuit  with  an  electric 
circuit  being  entirely  obviated.  Apparatus  con- 
sisting of  adjustable  reactances,  high  tension 
transformers,  and  an  entirely  new  type  of  dis- 
charge gap  (which  is  nearly  silent  and  operates 
without  moving  parts),  two  banks  of  condensers 
and  a  furnace  inductor  winding,  constitutes  a  com- 
plete outfit  for  operation  on  a  two-phase,  60-cycle, 
220-volt  supply  circuit.  The  results  so  far 
obtained  with  this  furnace  are  as  follows: — 1.  It 
operates  on  a  two-phase  circuit,  drawing  an  equal 
load  from  each  phase.  2.  It  operates  at  full  load 
with  unity  power  factor  for  the  supply  circuit  or 
with  a  slightly  leading  current.  3.  It  operates 
at  any  small  fraction  of  full  load  without  appre- 
ciable reduction  in  efficiency.  4.  The  metal- 
melting  furnace  will  melt,  starting  at  room  tem- 
perature, about  45  lb.  of  brass  in  35  minutes 
when  watt-hour  meters  in  the  supply  mains 
register  a  total  power  supplied  of  18  kw.  5.  The 
vacuum-type  furnace  will  bring  a  crucible  of 
Acheson  graphite  14  cm.  in  diameter  and  18  cm. 
high,  filled  with  tin  or  glass,  to  a  temperature 
of  well  over  1600°  C.  in  40  to  50  minutes,  and 
a  vacuum  of  not  less  than  1  cm.  of  mercury  can 
be  maintained  during  the  process.  Certain  kinds 
of  glass  evolve  a  vapour  under  reduced  pressure 
which  diminishes  the  vacuum  and  makes  the  glass 
frothy.  6.  Cylinders  or  crucibles  of  the  above 
dimensions,  or  smaller,  made  of  graphite,  can  be 
raised  to  a  temperature  of  1600°  C.  with  an  almost 
perfect  uniformity  in  their  temperature  distribu- 
tion. Cylinders  of  other  materials,  as  of  iron, 
nickel,  or  nichrome.  may  be  raised  in  temperature 
until  they  start  to  melt.  7.  The  thermal  efficiency, 
defined   as   the    ratio    of    heat    energy    developed 


within  the  crucible  and  its  contents  to  kilowatt 
hours  supplied  at  switch  terminals  (both  expressed 
in  like  units),  may  be  made  as  high  as  60%  with 
the  20-kw.  furnace  described,  and  it  is  thought 
that  a  greater  thermal  efficiency  may  be  obtained 
in  a  furnace  of  larger  power  capacity. 

The  furnace  has  be -n  operated  at  5400  and  at 
7200  volts  at  the  condenser  terminals.  The 
frequency  is  the  natural  period  of  the  oscillatory 
circuit  of  either  phase.  About  equally  good 
results  have  been  obtained  when  working  with 
25,400  cycles  and  with  12,500  cycles  per  second. 
Protection  from  the  high  voltage  is  secured  by 
surrounding  the  furnace  casing  with  a  grounded 
metal  cage,  and  the  crucible,  in  addition  to  being 
electrically  insulated  from  the  inductor  coil 
with  a  cylinder  of  quartz  glass,  is  likewise  grounded. 

It  has  been  shown  experimentally  that  by  means 
of  electromagnetic  induction  at  high  frequency, 
metal  scrap,  borings,  turnings,  etc.,  may  be 
quickly  raised  to  a  molting  temperature,  then  fused 
and  superheated,  oven  when  contained  in  a 
refractory  crucible  of  non-conducting  material. 
Currents  circulate  in  the  subdivided  mass,  jumping 
with  innumerable  small  arcs  tho  contact  resistances 
between  particles.  In  this  manner  puro  electro- 
lytic iron,  contained  in  a  magnesia  crucible,  has 
been  fused  in  a  vacuum,  carbon  and  presumably 
every  other  source  of  contamination  being  ontirely 
absent. 

This  method  of  heating  gives  a  type  of  furnace 
which  it  is  impossible  to  destroy  by  burning 
out,  as  the  only  parts  which  get  at  all  hot  are  the 
crucible,  its  contonts,  and  tho  immediate  layers 
of  refractory  lining.  A  layer  of  heat  insulation 
of  "  silox "  about  1  cm.  thick  surrounds  the 
crucible,  and  this  has  been  found  quite  sufficient 
to  maintain  the  inductor  coil  below  a  red  heat 
when  the  crucible  and  its  contents  are  above 
1400°  C. 

It  is  hoped  that  eventually,  by  using  greater 
power  input,  it  will  be  possible  to  melt  metals 
belonging  to  the  tungsten  group  in  vacuum,  and 
therefore  make  it  possible  to  produce  any  kind  of 
very  high  melting  alloy  free  from  carbon. 

As  regards  the  measurement  of  high  tem- 
perature the  author  confined  his  remarks  to  the 
use  of  direct  insertion  pyrometers.  The  limits  to 
accuracy  set  for  high-temperaturo  direct-insertion 
pyrometers  are  determined  chiefly  by  tho  inevitable 
chemical  modification  of  tho  pyrometric  substance 
rather  than  by  its  fusion  or  destruction.  With  the 
best  types  of  pyrometer-casing  tubes  at.  present 
obtainable,  at  a  t  emperature  in  the  neighbourhood 
of  1350°  C.  gases  obtain  access  to  the  thermo- 
couple wires,  and  contamination  is  produced. 
If  the  pyrometer  is  inserted  in  a  reducing  atmos- 
phere, this  contamination  is  particularly  marked. 
Thus  the  author  has  never  been  able  to  use  success- 
fully, except  for  very  intermittent  service,  a 
platinum-rhodium  thermocouple  in  a  reducing 
atmosphere  much  above  the  molting-point  of 
nickel.  A  thermocouple  of  tungsten-molybdenum, 
though  giving  but  a  feeble  e.m.f..  can  be  used 
to  measure  extreme  temperatures  if  it  can  be 
protected  from  access  of  hot  gases. 

Up  to  about  1300°  C.  the  accurate  measurement 
of  temperature  in  any  kind  of  atmosphere  has  been 
satisfactorily  solved  by  properly  constructed  and 
protected  platinum-rhodium  thermocouples,  the 
e.m.f.  of  which  is  determined  by  a  potentiometer 
method.  As  a  potentiometer  is  a  somewhat 
delicate  instrument.,  and  as  a  direct  deflection 
galvanometer,  or  millivoltmeter.  must  be  in- 
trinsically senistive  to  measure  the  feeble  e.m.f. 
of  a  platinum-rhodium  couple,  a  robust  portable 
instrument  has  been  devised  which  operates  on 
the  potentiometer  principle,  but  gives  readings 
in  millivolts  or  degrees  by  the  deflection  of  a 
pointer.  The  accuracy  and  permanence  of  the 
instrument     depend    upon    a    permanent    magnet 
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rather  than  upon  a  standard  cell,  in  that  the 
"  current  constant  "  of  the  instrument  is  all  that 
affects  the  readings,  the  resistance  being  once  fixed. 

The  author  has  also  devised  a  direct-insertion 
pyrometer  which  reads  high  temperatures  accur- 
ately. The  instrument  is  constructed  on  the 
general  lines  of  a  very  large  mercury  thermometer. 
Tho  tin  is  contained  in  a  "  bulb  "  of  close-grained 
graphite,  and  it  expands,  when  the  temperature 
exceeds  about  700°  C,  into  the  graphite  "  stem." 
The  height  at  which  the  column  of  tin  stands  is 
determined  by  electrical  contact.  The  scale  is 
laid  off  or  calibrated  by  noting  the  height  of  the 
column  of  tin  at  some  two  temperatures  chosen 
within  the  range  of  a  platinum-rhodium  couple. 
The  scale  is  extended  above  the  higher  tem- 
perature upon  the  assumption  that  the  expansion 
continues  linear  to  the  highest  temperature  for 
which  the  combination,  graphite  and  tin,  is 
suitable.  The  upper  obtainable  limit  of  tem- 
perature to  which  it  is  practical  to  go  has  not  been 
actually  determined,  but  it  is  known  that  this 
limit  is  higher  than  1680"  C,  and  it  is  thought 
to  lie  well  above  1800°  C.  This  pyrometer  does 
not  indicate,  as  a  thermocouple  does,  a  point- 
temperature,  but  registers  the  mean  temperature 
over  the  space  occupied  by  the  pyrometer  bulb. 
There  does  not  appear  to  be  any  serious  difficulty 
in  preventing  the  graphite  from  oxidising  and 
slowly  wasting  away.  To  prevent  this  it  is 
proposed  to  inclose  the  bulb  and  a  portion  of  the 
stem  in  a  tube  of  a  carborundum  composition 
closed  at  the  bottom.  In  the  small  clearance 
space  between  the  bulb  and  the  inside  of  this 
tube  there  may  be  inserted  a  filling  of  molten  tin 
or  a  high  melting  glass.  This  jacket  of  molten  tin 
or  glass  is  expected  to  make  a  perfect  shield 
against  the  attack  of  oxidising  gases  upon  the 
graphite  of  the  bulb. 

In  conclusion,  the  author  emphasises  the  great 
possibilities  of  tin  for  extending  the  fundamental 
temperature  scale  above  1550"  C,  the  present 
limit  of  the  gas  thermometer.  Only  chemical 
contamination  and  temperature  can  affect  either 
its  resistance-change  or  its  volume-expansion, 
and  its  chemical  purity  is  easily  controlled.  Its 
resistance-increase  and  its  expansion  character- 
istics are,  it  is  believed,  as  regular  as  is  the  increase 
in  pressure  of  a  gas  of  "constant  volume  when  its 
temperature  is  increased.  Pure  graphite,  which 
makes  ad  ideal  container  for  tin.  has  an  almost 
negligible  expansion,  and  it  is  certain  that  both 
tin  and  graphite  are  undisturbed  by  a  temperature 
elevation  which  goes  far  beyond  that  at  which  any 
gas  can  be  used  pyrometrically. 


PYROMETER  STANDARDISATION. 

BY   E.    GRIFFITHS    AND    F.    H.    SCHOFIELD. 

It  is  now  generally  agreed  upon  that  the  standard 
scale  of  temperature  should  be  the  thermodynamic. 
The  corrections  required  to  convert  the  scale  of 
the  constant  volume  nitrogen  thermometer  to 
the  thermodynamic  increase  with  temperature, 
amounting  to  about  +0-7°  at  1000°  C.  They  are, 
in  fact,  almost  within  the  limits  of  the  possible 
error  of  experiment  in  gas-thermometer  observa- 
tions. Hence  the  problem  of  pyrometer  standard- 
isation resolves  itself  to  an  empirical  calibration 
of  the  pyrometer,  whether  mercurial,  thermo- 
electrical,  or  radiation,  by  comparison  with  a  gas 
thermometer. 

Comparison  cannot  be  a  direct  one  for  each 
instrument  requiring  a  temperature  scale,  so  that 
the  scale  of  the  gas  thermometer  is  preserved 
hy  means  of  auxiliary  standards — the  mercurial 
thermometer,  thermo-element,  or  resistance  thermo  - 
meter,  or  by  a  series  of  freezing-points  or 
boiling-points  of  pure  substances. 


The  steps  by  which  the  scale  of  a  pyrometer 
is  obtained  are  generally  as  follows  : — (1)  The 
gas-thermometer  worker  compares  hia  instrument 
with  a  thermo-element.  (2 )  This  calibrated  thermo- 
element is  then  employed  to  determine  the 
freezing-points  of  a  number  of  pure  metals.  (:!) 
A  thermo-element  is  standardised  by  freezing-point 
determinations,  assuming  the  values  given  by  th»- 
gas-thermometer  worker  for  these  transition  points. 
(4)  The  pyrometer  and  thermo-element  are  then 
compared  under  suitable  conditions. 

Gas  thermometer  work  at  high  temperatures 
presents  considerable  difficulties,  particularly  in 
connection  with  design  of  furnaces  for  obtaining 
uniformity  of  temperature  over  the  space  occupied 
by  the  bulb.  The  National  Physical  Laboratory 
has  adopted  the  following  alternative  methods 
for  attaining  a  practical  scale  of  temperature  : — 
The  hydrogen  scale  (0°  to  100°  C.) ;  platinum 
resistance  thermometer  (-38-9°  to  444-5°  0.)  ; 
the  fixed-point  9cale,  e.g.,  b.pt.  of  oxygen 
(- 182-9°  C.)  and  of  carbon  dioxide  (-78-5°C.) 
to  m.pt.  or  freezing  point  of  gold  (1063°  C.)  or 
copper  (1083°  C.)  ;  the  uncertainty  of  the  latter 
point  probably  does  not  exceed  2°  C.  Other  fixed 
points  have  been  determined,  up  to  the  melting 
point  of  platinum  (1755°  C). 

For  thermo-electric  pyrometers  the  working 
standards  are  calibrated  by  determining  their 
e.m.fs.  at  a  number  of  well-established  tem- 
peratures. The  scale  above  1000°  C.  at  present 
depends  on  the  freezing  points  of  gold  (1063°), 
copper  (1083°),  nickel  (1452°),  and  palladium 
(1549°  C).  Another  point  is  suggested,  viz., 
the  freezing  point  of  the  eutectic  of  nickel  and 
graphite,  to  which  a  value  of  1330°  C.  is  tenta- 
tively assigned.  For  the  range  0*  to  1600°  C. 
there  is  no  single  expression  which  gives  the 
relationship  between  temperature  and  e.m.f.  ; 
the  simplest  method  is  to  construct  a  table  which 
represents  a  smooth  curve  through  the  experi- 
mental points.  Calibration  by  comparison  with  a 
standard  thermo-element  is  simple  and  expeditious. 
Errors  in  thermo-electric  pyrometry  due  to  con- 
tamination, lag,  and  oxidation  are  considered, 
and  apparatus  for  detecting  contamination  is 
described. 

The  resistance  pyrometer,  standardised  in  ice, 
steam,  and  sulphur  vapour,  gives  a  scale  identical 
with  that  of  the  gas  thermometer.  This  type  of 
instrument  is  very  free  from  liability  to  give 
falso  readings,  and  probably  its  greatest  defect  is 
the  time  lag. 

The  total  radiation  pyrometer  is  calibrated 
by  means  of  electric  furnaces,  the  pyrometer 
being  focussed  on  a  plug  of  refractory  material 
and  the  temperature  measured  on  a  platinum- 
rhodium  thermo-element.  The  range  of  standard- 
isation is  500° — 1400°  C,  whilst  extrapolation 
gives  points  beyond  this  temperature.  The  total - 
radiation  pyrometer  is  of  very  limited  use  with 
molten  metals,  owing  to  the  haze  or  fog,  and 
radiation  from  the  walls  of  the  crucible  or  furnace 
is  likely  to  introduce  serious  errors. 

Three  types  of  optical  pyrometer  are  in  common 
use,  viz.,  the  disappearing  filament  type,  the 
polarising  type,  and  the  wedge  absorption  type. 
Theoretically  the  polarising  type  is  the  best. 
The  optical  pyrometer  is  standardised  by  sighting 
on  a  "  black  body "  furnace  the  temperature 
of  which  is  determined  by  a  thermo-couple. 
A  tungsten-arc  lamp  is  also  suitable  for  calibration, 
e.g.,  over  temperatures  between  1350°  and  2400°  C. 


BURYING      THE     COLD-JUNCTION     OF     A 
THERMO-COUPLE. 

BY    R.    8.    WHIPPLE. 

Tho    cold-junction    of    a    thermo-couple     in    a 
research  laboratory  is  usually  immersed  in  melting 
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ice,  but  this  is  impracticable  in  the  works,  and 
the  use  of  the  "  Thermos  "  flask  has  bean  resorted 
to  :  by  this  means  it  is  possible  to  maintain  the 
daily  temperature  within  a  range  of  2°  C.  The 
author  advocates  the  burying  of  the  cold-junction  ; 
if  this  is  done  to  a  depth  of  10  ft.  beneath  the 
floor  of  a  fairly  large  building,  the  temperature 
will  remain  constant  to  within  less  than  2°  0. 
throughout  the  year.  There  is  no  difficulty  in 
burying  the  junction  if  Peake's  compensating 
leads  are  used  with  Pt—  PtRh  couples.  The 
method  has  been  applied  successfully  to  works 
practice. 


AUTOMATIC   CONTROL   AND   MEASURE- 
MENT OF  HIGH  TEMPERATURE. 

BY    R.    P.    BROWN. 

For  temperatures  up  to  425°  C,  and  where  the 
gauge  is  not  more  than  100  ft.  from  the  instru- 
ment, it  is  preferable  to  use  for  industrial  work 
a  copper  bulb  filled  with  nitrogen  and  connected 
by  capillary  tubing  to  a  helical  expansive  spring  ; 
the  capacity  of  the  bulb  must  be  about  fifty 
times  that  of  the  tubing.  For  higher  tempera- 
tures the  thermo-electric  pyrometer  has  been 
almost  universally  adopted  in  the  United  States  ; 
lor  temperatures  up  to  1100°  C,  a  base-metal 
couple,  one  wire  Ni  90,  Cr  10  %,  the  other  Ni  98, 
Al  2%,  is  preferred,  whilst  for  temperatures  up  to 
1500°  C.  a  platinum-rhodium  thermo-couple  is 
most  satisfactory.  For  higher  temperatures  a 
radiation  instrument  is  used.  For  measuring  the 
voltage  produced  by  the  thermo-couple,  milli- 
voltmeters  are  available  up  to  1000  ohms  or 
more  ;  the  weight  of  the  moving  element  has  been 
reduced  to  a  minimum,  e.g.,  to  526  mgrms., 
including  pointer  and  spring,  by  the  use  of  an 
enamelled  aluminium  alloy  wire  0  003  in.  in 
diameter.  The  pointer  tubing  is  of  aluminium 
with  walls  0'002  in.  thick.  For  greater  precision 
of  temperature  measurement,  the  "  Brown  heat 
meter  "  has  been  devised  ;  this  consists  of  a  high 
resistance  raillivoltmeter  combined  with  a  small 
dry  cell  and  suitable  rheostats  to  reduce  the 
voltage  of  the  cell  from  1 J  volts  to  0  to  60  milli- 
volts. The  thermo-couple  is  first  balanced  against 
the  dry  cell  ;  the  voltage  of  the  latter  is  then 
determined  by  deflection,  and  the  couple  is  then 
joined  to  the  meter,  so  that  by  switching  back 
and  forth  rapidly  the  voltage  from  couple  or  cell 
can  be  noted.  A  rheostat  may  then  be  used  if 
necessary  to  bring  the  indication  of  the  couple 
circuit  to  that  of  the  cell  circuit.  To  obviate 
errors  due  to  sticking  of  the  pointer,  spring 
fatigue,  etc.,  a  standard  cell  with  suitable  resistors 
is  supplied.  The  temperature  of  the  instrument 
should  be  between  5°  and  40°  C. 

An  automatic  control  pyrometer  is  described  in 
which  the  temperature  in  an  electric  furnace  is 
measured  by  a  Ni-Cr  alloy  thermo-couple  which 
actuates  a  high  resistance  millivoltrneter.  The 
pointer  is  depressed  at  regular  intervals,  and 
when  the  temperature  rises  or  falls,  makes  contact 
with  devices  whereby  the  current  is  shut  off  or 
increased  until  the  correct  temperature  is  reached 
again.  A  similar  device  can  be  used  to  control 
the  valves  of  a  gas  or  oil  furnace.  An  instrument 
has  also  been  devised  whereby  it  can  be  seen 
by  coloured  lights  whether  the  temperature 
under  observation  is  correct  or  not.  It  works 
on  the  same  principle  as  the  automatic  control 
apparatus,  except  that  the  contact  of  the  pointer 
with  the  contact  pieces  operates  lamps  of  different 
colours  according  to  whether  the  temperature 
is  high,  correct,  or  low. 


eutectic  might  be  used  for  a  fixed  point  near 
1130°  C,  similarly  to  the  nickel-carbon  eutectic 
mentioned  by  Dr.  Griffiths.  Mr.  S.  N.  Brayshaw 
said  that  he  had  found  the  eutectic  Cu  60,  Sn  40, 
very  useful  for  standardising  pyrometers  for  work- 
men. 


In  the  discussion  which  followed  these  papers, 
Dr.  W.  Rosenhain  suggested  that  the  iron-carbon 


PYROMETRY    APPLIED  TO  THE  HARDEN- 
ING OF  HIGH-SPEED  STEEL. 

BY    J.    O.    ARNOLD. 

nigh-speed  steel  is  best  hardened  from  a  tem- 
perature of  1300°  C.  produced  in  a  bath  of  barium 
chloride  fused  by  the  aid  of  iron  electrodes.  At 
Sheffield  University  simultaneous  observations 
have  been  taken  with  five  instruments  :  a  Fery 
radiation  pyrometer,  a  Fery  spiral  spring  pyro- 
meter, a  Foster  practical  immersed  pyrometer 
(containing  a  thermo-couple  of  nichrome  and  some 
other  nickel  alloy  for  a  rango  from  500°  to  1400°, 
the  twisted  end  of  the  couple  being  immersed, 
a  Leskole  pyrometer  (a  modified  Wanner),  and  a 
Mesure-Nouel  (a  polarisation  pyrometer).  All 
these  instruments  are  reliable  only  for  temperatui  ea 
above  900°  C.  Many  discrepancies  are  due  to 
want  of  skill  of  the  observers.  The  mean  of  the 
bath  observations  was  1296°  C,  a  few  extremes 
ranging  from  1270°  to  1310°.  Another  set  of 
observations,  with  threo  instruments,  gave  the 
grand  mean  1305°.  When  first  using  the  2-ton 
Siemens  electric  furnace  in  1910,  it  was  charged 
with  I  ton  of  pig-melt  of  hematite  iron,  the  metal 
cooled  a  little  in  the  ladle  for  casting  floor  plates, 
and  the  casting  temperature  of  the  five  consecutive 
plates  Uken.  which  yielded  1300°,  1280°.  1243°. 
1258°,  and  1208°:  there  was  thus  a  fairly  rapid 
fall  (radiation  loss)  of  temperature,  the  mean  lall 
being  18°  per  plate.  In  1914  Leskole 'and  Mesure 
instruments  gave  a  suspiciously  liigh  casting 
temperature  of  1525°.  Later  experiments  yielded 
first-heat  tapping  temperatures  of  1600°,  1550°, 
1630°,  1670°,  and  1620°,  and  in  another  scries 
1625°,  1600°,  1600°,  1600°,  1590°,  and  1600°. 
Two  solid  points  have  been  proved  :  the  tem- 
perature inside  the  Siemens  furnace  is  1700° — 
1750°  O..  the  tapping  temperature  of  the  molten 
metal    1575°— 1525°  C. 


THE   DETERMINATION    OF   THE   TEMPER- 
ATURE    OF     LIQUID     STEEL     UNDER 
INDUSTRIAL  CONDITIONS. 

BY    C.    JOHNS. 

There  is  a  marked  thermal  effect  when  liquid 
steel  issuing  from  the  tap  hole  of  an  acid  open 
hearth  is  succeeded  by  the  first  flush  of  slag. 
Viewed  through  blue  gloss  the  slag  is  much  brighter 
than  the  steel.  The  steel  reflects  the  light  of  the 
sun  or  an  arc  lamp,  while  the  slag  is  less  efficient 
as  a  reflector  ;  as  good  reflectors  are  poor  radiators, 
the  differences  in  emissivity  have  to  be  taken  into- 
consideration.  The  thermal  effects  can  be  studied 
with  a  Fery  radiation  pyrometer,  but  marked 
corrections  must  be  made  when  different  parts  <>f 
the  stream  of  metal  are  in  the  fleld.  Opti>  al 
pyrometers  for  monochromatic  light  have  proved 
most  useful,  provided  special  precautions  ar' 
Observed.  Liquid  steel  is  best  observed  from 
distance  of  about  12  ft.  at  nearly  a  constant  angle, 
and  to  avoid  fumes,  from  the  clear  side  to  UN 
windward  of  the  stream.  Experienced  observes! 
can  estimate  temperature  differences  of  15°  and 
even  HI  C.  merely  by  watching  the  Btee]  through 
blue  glass  as  it  is  poured  into  the  ladle.  Pyr< 
meters  should  be  able  to  give  higher  accuracy, 
and  trained  observers  can  indeed  obtain  readings 
agreeing  within  ±  2-5°  or  at  any  rate  ±  5  .       I  or 
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each  particular  casting  method  of  a  class  of  steel 
it  is  only  necessary  to  determine  the  "  normal  " 
temperature  when  the  steel  is  tapped  from  the 
furnace  ;  deviations  from  the  normal  by  more 
than  ±  10°  are  avoidable  in  practice,  at  least  for 
special  steels. 

In  the  furnace  hearth  there  is  a  layer  of,  say, 
4  in.  of  liquid  slag  between  the  flame  and  the 
liquid  steel,  15  in.  deep,  and  all  the  heat  has  to 
pass  through  this  layer,  which  is  therefore  hotter. 
In  correcting  the  apparent  temperature  readings, 
assumptions  have  to  be  made  for  the  emissivities. 
The  surface  layer  of  slag  consists  of  fused  iron 
peroxide,  which  is  assumed  to  have  an  emissivity 
of  0-50  ;  the  emissivity  of  the  liquid  steel  is  prob- 
ably 0-40.  Insertion  of  a  patch  of  new  silica 
brick  in  a  seasoned  wall  may  make  a  difference 
of  20°  C.  There  is  a  temperature  gradient  in  the 
liquid  steel  bath,  which  can  be  estimated  by 
observing  the  stream,  first  of  steel  and  then  of 
slag,  as  it  flows  from  the  taphole  into  the  launder. 
Nine  consecutive  determinations,  taken  at  intervals 
of  one  minute,  gave  the  following  temperatures  : 
clear  steel,  1465°,  1470°,  1470°,  1475°,  1475°  ; 
last  steel,  1480°;  clear  slag,  1495°,  1505°;  last 
slag,  1510°  C  There  is  thus  a  rise  of  15°  in  the 
first  5  minutes,  and  a  sharper  rise  in  2  minutes 
as  the  slag  appears.  When  the  temperatures  are 
determined  at  the  top,  middle,  and  bottom  of  a 
stream  of  steel  and  slag,  the  top  of  the  steel  is 
cooler  than  the  bottom  by  about  15°,  except  when 
the  metal  is  deoxidised  in  the  ladle,  in  which  case 
the  top  is  hotter  by  5°  or  10°  ;  the  bottom  of  the 
slag  is  always  hotter  than  the  top  by  about  5° . 
All  these  temperatures  are  remarkably  concordant 
in  many  determinations,  but  uncorrected.  Assum- 
ing an  emissivity  of  0-50  for  the  steel  and  making 
measurements  with  red  light  of  X  =  0-70  /i,  the 
following  apparent  (and  corrected)  temperatures 
have  been  found  :  Centre  of  hearth,  1600°  (1704°), 
centre  of  roof  1585°  (1607°),  tapping  side  wall 
1625°  (1732°),  port  block  where  gas  last  entered 
1645°  (1755°),  exit  port  block  1635°  (1745°), 
surface  of  bath  before  tapping  1625°  (1754°).  As 
regards  thermal  losses  there  is  a  sharp  drop  in  the 
readings  when  the  clean  surface  of  the  steel  in  the 
ladle  is  compared  with  the  stream  flowing  from 
the  tap  hole  ;  but  once  the  steel  has  been  covered 
by  its  protecting  layer  of  slag,  after  five  minutes, 
the  thermal  losses  rapidly  diminish. 


TEMPERATURE    DETERMINATIONS    OF 
LIQUID     STEEL. 

BY   W.    MCCANCE. 

In  controlling  the  temperature  in  an  open- 
hearth  furnace  the  Siemens  optical  pyrometer  is 
used,  but  it  is  difficult  to  keep  the  milliampere 
meter  constant,  and  this  therefore  requires  fre- 
quent standardising.  Testing  a  heated  object  by 
means  of  a  thermo-couple  and  the  optical  pyro- 
meter with  different  screens,  the  following  differ- 
ences were  observed:  thermo-couple,  1188°  C.  ; 
Siemens  optical,  1186°;  using  three  Wratten 
screens  750°  C.  In  other  recent  tests  of  three 
new  instruments,  readings  on  the  same  opening 
(black-body  conditions)  have  given  in  the  three 
cases  the  values  :  correct,  15°  low,  and  20°  low, 
the  comparison  standard  being  a  thermo-couple. 
As  regards  the  temperature  inside  an  open  hearth, 
the  apparent  temperature  recorded  by  the  optical 
pyrometer  is  the  true  temperature  plus  an  amount 
which  will  depend  upon  the  temperature  of  the 
flame,  the  uniformity  of  the  furnace  walls,  and  the 
reflective  emissivity  of  the  slag  surface,  all  insuffi- 
ciently known.  As  it  is  not  advisable  to  shut  off 
the  furnace  every  time  a  determination  is  taken, 
it  was  decided  that  the  best  places  to  focus  the 
instrument*on  were  the  slag  surface  opposite  the 


port  that  the  gas  was  entering  and  the  furnace 
roof  immediately  above  it.  At  first  widely  varying 
temperatures,  1500°  to  1700°  C.  and  over,  were 
recorded.  Towards  the  end  of  the  operation, 
when  the  slag  was  thickening  up,  seems  to  be  the 
time  when  there  is  the  greatest  tendency  to 
put  more  heat  into  the  furnace  than  the  brick- 
work could  stand.  Ultimately  it  was  found  that 
the  temperature  could,  by  means  of  temperature 
observations,  be  kept  between  fairly  close  limits 
running  from  about  1630°  to  1650°  C.  apparent 
temperature,  with  advantage  to  the  life  of  the 
furnaces.  When  the  metal  is  running  out  of  the 
furnace,  the  observer  should  stand  to  the  windward 
of  the  stream  to  avoid  smoke  ;  the  diameter  of  the 
stream  is  also  of  influence,  but  that  is  generally 
within  the  limits  of  experimental  error,  as  are  also 
the  differences  in  different  parts  of  the  stream. 
For  practical  purposes  an  accuracy  of  ±  6°  is  all 
that  is  required.  The  presence  of  carbon,  man- 
ganese, and  chromium  alters  the  apparent  tem- 
perature of  the  steel,  probably  by  altering  the 
emissivity.  An  average  apparent  temperature  of 
liquid  steel  is  1500°  which,  accepting  Burgess' 
doubtful  value  for  the  emissivity  of  iron  0-40, 
gives  a  true  temperature  of  about  1600°  C  ; 
casting  temperatures  below  that  figure  are  con- 
sidered as  cold  heats.  Although  taking  the  furnace 
temperature  seems  to  ensure  that  all  casts  will 
have  the  same  degree  of  heat,  other  factors  enter, 
of  greater  importance  even  than  surface  tempera- 
ture. There  is  the  amount  of  heat  carried  forward 
in  the  bottom  of  the  hearth  by  the  previous  charge  ; 
the  temperature  of  the  bottom  just  before  putting 
in  the  charge  is  no  indication;  as  the  surface  is 
easily  chilled  by  cold  air  from  the  door.  The  rate 
at  which  the  charge  has  been  melted,  and  the  rate 
at  which  the  bath  boils  also  determine  the  heat 
put  into  the  charge,  and  these  problems  have  not 
yet  been  solved  quantitatively.  Flat  surfaces  of 
steel  are  always  covered  with  slag  or  oxide  which: 
has  a  higher  emissivity  than  the  clean  steel  surface, 
and  give  too  high  readings  ;  therefore  the  instru- 
ment should  be  focussed  on  a  moving  part  of  the 
stream  of  metal. 


OPTICAL    PY'ROMETRY    IN    NON-FERROUS* 
METALS. 

BY    F.    G.    DONNAN. 

When  the  radiation  issuing  from  a  hole  is 
sighted,  the  conditions  of  "  full  radiation  "  (black- 
body  radiation)  are  fulfilled,  but  when  an  open  bath 
or  stream  of  metal  is  observed,  correction  must 
be  applied.  In  the  case  of  molten  copper  and 
gold,  the  appearance  of  an  open  bath  differs  much 
more  from  full  radiation  than  in  the  case  of  steel. 
The  two  metals  have  a  strong  selective  reflection 
when  cold  not  changing  very  much  with  tem- 
perature. The  relation  between  selective  emis- 
sivity and  selective  reflectivity  is  given  by  Kirch- 
hoff's  law  :  Ej/E=A,  where  E,  is  the  emissivity 
of  the  substance,  E  the  emissivity  of  a  full  radiator 
at  the  same  temperature,  and  A  the  absorptivity 
— all  for  a  particular  wave-length  \.  The  quotient 
E,/E,  or  absorptivity,  may  also  be  called  "  relative 
emissivity."  If  R  is  the  reflectivity,  then 
E,/E  =A  =  1  -R.  Plotting  the  E,/E  or  A  against 
X  (from  0-45 /*  to  0-7 /i)  and  making  temperature 
determinations  by  means  of  thermo-couples,  a 
sharp  discontinuity  has  been  found  in  the  emis- 
sivity at  the  melting  points  of  copper,  gold,  and 
silver  ;  liquid  gold  emits  more  in  the  red  and 
yellow,  and  less  in  the  blue,  than  solid,  and  the 
curves  for  the  liquid  and  solid  metals  are  quite 
different,  but  no  temperature  coefficient  of  relative 
emissivity  has  been  discovered  for  the  liquid  metal 
over  a  range  of  100°  C.  Similar  relations  hold  for 
copper.  Fused  silver  has  a  very  low  emissmty 
all    through    the    range.     The    relation    between 
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apparent  temperature  and  true  (black-body) 
temperature  is  not  simple,  and  has  to  be  referred 
to  a  definite  wave-length  X  ;  tho  true  temperature 
is  that  of  a  full  radiator  (black-body)  emitting 
light  of  the  same  intensity  as  the  substance. 
As  the  X  decreases  from  0-784  p  to  0-410  /i,  the 
black-body  temperature  of  solid  gold  at  its  melting 
point  rises  from  891-5°  to  1025-6°,  and  of  the 
liquid  gold  from  931"  to  1019°  0.  .Similarly  with 
copper  ;  as  the  wave-length  decreases  from  0-7 
to  0-5  /j,  the  black-body  temperature  of  the  solid 
copper  at  its  melting  point  rises  from  890°  to 
1028".  and  that  of  the  liquid  copper  from  717"  to 
1020°  0.  The  accepted  thermo-couple  melting- 
point  of  gold  is  1063-2°,  that  of  copper  1083-4°, 
and  of  silver  960-7°  0.  The  experiments  were 
conducted  in  reducing  atmospheres  ;  incipient 
crystallisation  of  the  liquid  and  polishing  difficul- 
ties of  the  solid  are  among  the  disturbing  factors. 
Th.^  use  of  glasses,  which  are  not  monochromatic 
as  assumed,  probably  accounts  for  the  divergent 
observations  of  Burgess  on  copper.  In  using  an 
optical  pyrometer  the  light  should  always  be 
observed  at  right  angles  to  the  surface,  otherwise 
it  will   be  polarised. 


PYROMETRY  FROM  THE  STANDPOINT  OP 
FERROUS  METALLURGY. 

BY    W.    H.    HATFIELD. 

No  ready  and  really  reliable  method  for  measur- 
ing temperatures  at  which  steels  are  cast  from 
the  works  standpoint  is  available.  An  optical 
pyrometer  directed  on  to  the  slag,  or  on  to  the 
walls  and  roof  of  a  furnace,  will  give  indications 
of  the  temperatures  of  the  areas  sighted  upon, 
but  the  author  agrees  with  Burgess  that  there 
is  no  satisfactory  relationship  between  the  tempera- 
ture of  the  furnace  chamber  and  slag,  and  the 
metal  lying  in  the  hearth. 

In  experiments  carried  out  with  a  number  of  heats, 
tho  optical  pyrometer  was  sighted  upon  the  steel 
running  into  the  ladle,  and  in  one  instance  the 
values  obtained  were  about  1400°  C.  to  1410°  C. 
A  thermo-couple  was  also  placed  in  position  in 
the  empuy  ladle  prior  to  the  steel  being  run  in. 
As  the  steel  gradually  filled  the  ladle  the  tempera- 
ture indicated  by  tho  thermo-couple  increased 
until  the  couple  was  thoroughly  immersed  in  the 
molten  steel.  The  stool  now  was  tapped  from 
the  ladle  until  the  couple  was  quite  freo  from  the 
molten  steel.  A  time-temperature  curve  was 
obtained  in  which  a  flat  maximum  range  was 
observed,  corresponding  to  the  temperature  of  the 
steel  whilst  in  the  ladle.  The  values  so  obtained 
ranged  from  1600°  to  1625°  C.  With  the  thermo- 
couple method  the  freezing  temperatures  of  steels 
have  been  industrially  determined  ;  with  a  01% 
carbon  steel  the  temperatures  so  obtained  were 
1480°  to  1485°  C,  values  in  sufficient  conformity 
with    the   present   iron-carbon    diagram. 

For  re-heating  work  platinum-platinum-rhodium 
thermo-couples  in  vitreosil  tubes  are  generally 
used  at  Sheffield  University  for  temperatures  up 
to  1100°  C.  The  Cambridge  optical  pyrometer 
is  also  employed.  This  optical  pyrometer  gives 
results  strictly  comparable  with  thermo-couple 
readings  when  tho  steel  body  is  in  the  furnace,  but 
reads  low  when  the  object  sighted  upon  is  placed 
in  the  open  air,  owing  to  the  black  body  conditions 
not  being  realised.  If  the  conditions  of  the  tests 
are  kept  consistent  the  readings  from  the  optical 
instrument,  whilst  they  must  be  checked  by  trans- 
position to  absolute  temperatures,  yield  a  ready- 
means  of  checking  temperature  in  such  works 
operations.  If  considerable  care  is  exercised 
the  temperature  of  a  mass  of  steel  in  the  furnaco 
will  be  recorded  as  60°  to  100°  higher  than  the 
temperature  of  the  same  mass  of  steel  when  taken 
outside  the  furnace. 


I  H-termination  of  the  temperatures  of  steel  bodies 
undergoing  forging  and  rolling  operations  presents 
another  interesting  problem.  In  forging,  particu- 
larly, the  hot  body  has  a  large  area  in  intimate 
contact  with  the  large  masses  of  steel  forming 
the  hammer  and  die,  and  as  the  body  is  rotated 
during  the  forging  operation  tho  outside  becomes 
considerably  cooled. 

Whilst  tho  thermo-electric  pyromotor  forms 
an  accurate,  convenient,  and  easily  adjustable 
instrument  for  use  in  annealing  operations, 
sufficient  attention  is  not  always  given  to  the 
manner  in  which  the  couple  is  placed  relative  to 
the  steel.  Either  an  optical  pyromotor  intelli- 
gently used  or  a  properly  standardised  platinum- 
platinum-rhodium  thermo-couple  is  adequate. 
Silver-*  onstantan  and  nickel  and  nickel -chrome 
couples  may  safely  be  employed  in  low  temperature 
work. 

The  following  results  for  thermal  conductivity 
have  been  obtained  by  supplying  a  known  amount 
of  heat  at  the  centre  of  a  bar  1  cm.  in  diameter, 
the  ends  being  kept  at  a  constant  low  temperature, 
and  tho  temperature  gradient  measured.  The 
fall  of  temperature  along  tho  bar  was  measured 
by  copper-eureka  thermo-couples.  These  results 
are  at  room  temperature  over  a  range  ct  lu-  C. 
to  40°  C,  and  tho  electrical  conductivities  are 
given  for  comparison. 


Material. 


Relative 

thermal 

conductivity 


Relative 

ele<  trlcal 
conductivity. 


Wrought  iron 

1000 

1000 

0*9  %  carbon  steel,  as  rolled 

65  3 

58  4 

25   %  nickel  steel 

25  8 

It  25 

Air- hardening  nickel-chrome 

steel,  as  rolled 

408 

34  5 

High-speed  steel,  as  rolled . . 
Highspeed  steel,  hardened 

380 

36.2 

28-8 

172 

It  has  been  suggested  that  tho  ratio  between 
tho  two  conductivities  should  be  constant  at  a 
given  temperature,  and  increase  in  proportion 
to  the  absolute  temperature  Experiments  by 
Jaeger  and  Diesselhorst  show  that  the  rolation  is 
only  very  approximately  satisfiod  in  a  comparison 
of  different  metals.  The  above  figures  emphasise 
this  and  indicate  only  rough  agreement  among 
different  kinds  and  conditions  of  sled. 


A  NEW  TYPE  OF  THERMO-COUPLE. 

BY    F.    ROOER8. 

Tho  author  described  a  thermo-couple  the  ends 
of  which  have  refractory  material  moulded  around 
them  and  in  firm  contact  with  tho  end  of  the 
sheath.  The  wire-ends  are  not  unitod  to  a  hot 
junction,  but  were  placed  in  contact  with  the 
molten  metal.  A  steady  reading  is  instantly 
obtained,  and  tho  pyrometer  can  be  withdrawn 
before  the  stem  is  damaged  by  tho  heat.  The  tip 
is  alone  heated  to  the  temperature  to  be  measured  ; 
possibly  the  wires  melt  or  alloy  with  metal  over 
length  of  j!j  in.,  but  tho  electric  circuit  remains 
continuous.  The  air  enters  the  sheath  near  the 
head  and  blows  out  through  holes  a  littlo  above 
the  end ;  the  cold-junction  trouble  is  avoided 
by  placing  tho  cold-junction  inside  tho  sheath 
near  tho  air-blast  inlet.  Tho  following  tempera- 
tures have  been  calculated  from  the  resistance 
ratios  :  solidification  of  cobalt-chrome  high-speed 
steel  in  crucible,  1530°  C.  ;  solidification  of  copper 
in  open  furnace,  1062°  ;  temperature  in  a  70-ton 
open-hearth  steel  furnace  during  melting  down. 
1450°  C.  In  these  trials  the  end  of  the  pyrometer 
was  actually  immersed  in  the  metal,  for  3  J  minut 
in  the  last  case,  in  which  the  stem  was  9  ft.  long, 
air-cooled,    and    clad    with    heavy    clay    sleeve 
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Immersion  of  the  pyrometer  tip  for  from  2  to  10 
seconds  is  sufficient  and  a  layer  can  be  ground 
off  the  tip  if  contamination  is  suspected. 


THE  MEASUREMENT  OF  HIGH  TEMPERA- 
TURES BY  MEANS  OF  POTTERY 
MATERIALS. 

BY    H.    WATKIX. 

The  discovery  that  the  contraction  of  pottery 
materials  which  takes  place  during  the  firing 
could  be  conveniently  measured  was  made  by 
Josiah  Wedgwood  in  1772.  The  Wedgwood 
pyrometer,  based  on  the  principle  of  the  con- 
traction of  clay  under  the  influence  of  heat,  was 
then  probably  the  best  instrument  in  existence 
for  the  measurement  of  high  temperatures.  Its 
usefulness,  however,  was  limited  to  the  degree 
of  heat  needed  to  bring  about  the  maximum 
contraction  of  the  clay  or  body  used  for  the 
test-pieces  ;  nevertheless,  as  this  temperature 
was  much  higher  than  the  English  potters  then 
required,  it  was  negligible  from  the  potter's  point 
of  view.  In  recent  years  it  has  been  considerably 
improved,  first,  in  the  materials  of  which  the  test- 
pieces  are  made  ;  second,  in  the  form  and  method 
by  which  they  are  made  ;  and  third,  in  the  instru- 
ments by  which  the  test-pieces  are  measured. 

An  improvement  has  been  effected  bv  the 
adoption  of  a  round  disc  made  under  pressure 
from  steel  tools,  with  a  hole  through  the  centre 
for  the  purpose  of  being  readilv  withdrawn  by 
an  iron  rod  during  intervals  of  firing,  and  made 
of  materials  which  contract  progressivelv  and 
regularly  through  a  much  wider  range  of  tem- 
perature. The  steel  gauge  used  for  these  pieces 
is  made  in  such  a  manner  as  to  measure  accurately 
*°  rota  in.,  and  also  shows  the  percentage  con- 
traction of  the  piece  corresponding  to  this. 

Buller's  trial-rings  are  also  based  on  the  principle 
of  the  contraction  of  clay.  This  svstem.  which 
has  been  adopted  by  all  the  lea'ding  potters 
throughout  Groat  Britain,  consists  of  a  specially 
made  clay  ring,  measuring  2£in.  in  diameter. 
As  the  ring  contracts  during  the  different  stages 
of  firing,  the  changes  as  shown  on  the  gauge 
are  noted  on  special  charts  provided  for  the 
purpose,  and  a  practical  guide  and  check  upon 
the  firing  is  thereby  obtained. 

In  1820  Voight  and  Light  perceived  the  advan- 
tage of  observing  the  fusibility  of  potterv  materials. 
They  made  a  series  of  mixtures  of  china  clay, 
felspar,  and  lime,  etc.,  with  different  softening- 
points,  made  up  into  cones,  which  distorted  in 
such  a  manner  as  to  be  easily  observed  when  they 
reached  certain  temperatures.  In  1880  Seger 
made  a  serfes  of  cones  having  melting-points  from 
1150=  to  1390°,  which  he  numbered  1  to  35  ; 
these  were  subsequently  increased  by  Cramer, 
who  produced  a  series  with  lower  melting-points 
from  590°  to  1130°,  and  which  were  numbered  022 
to  01.  These  cones  were  introduced  to  the 
English  potters  about  1892.  and  about  1898  thev 
were  made  in  England  for  the  first  time  by  Messrs. 
Holderoft  and  Co.,  who  made  the  mixtures  up  into 
bars  instead  of  cones,  which,  suitably  suspended 
in  a  refractory  case,  are  more  easily  read  or 
observed  by  the  sagging  which  takes  place  during 
firing,  unlike  the  Seger  cones,  which  sometimes 
lean  in  the  direction  of  vision,  and  consequently  I 
the  distortion  is  concealed. 

A  still  further  use  was  made  of  this  principle 
by  I  he  introduction  of  heat  recorders  and  dis- 
coverers  by  the  author  in  1899.  The  recorder 
is  simply  a  block  of  very  refractory  ware,  with 
ircular  recesses  sunk  into  its  top  face.  In 
these  recesses  are  placed  little  pellets  of  fusible 
materials  of  definite  composition  and  melting- 
point.  The  fusion-point  of  each  mixture  has  been 
determined  by  comparison  with  a  standard 
ele  i  rical    pyrometer.     While    specially    designed 


for  simply  recording  temperatures  attained  in 
parts  of  ovens,  etc.,  inaccessible  to  observation, 
the  recorders  may  also  be  used  with  advantage 
as  pyrometers.  They  have  proved  very  useful 
as  such  to  many  industries,  including  pottery 
and  porcelain  manufacture,  brick-tile  making, 
gasworks,  glassworks,  annealing  furnaces,  smelting 
furnaces,  rolling  mills,  enamellers,  etc.  By  the 
use  of  these  the  firing-points  of  the  pottery  and 
porcelain  manufacture,  both  at  home  and  abroad, 
were  obtained,  and  are  given  in  a  table  which  was 
published  in  1902. 

All  the  colours,  golds,  lustres,  etc.,  usuallv 
fired  in  enamel  kilns,  are  fired  at  tempera tures 
below  910°  C.  Many  of  these  are  fired  up  at 
090°  to  730°,  and  if  taken  to  about  800°  are  faulty 
or  completely  spoiled.  A  coral  red  colour  which 
was  good  at  No.  3  to  4  recorder  =070 ''  to  090°, 
was  faulty  at  No.  5  =710°  C,  and  completely 
spoiled  at  No.  0=730°  C.  ;  the  bright  gold  usually 
called  liquid  gold  was  not  fastened  on  the  glaze 
by  the  fire  at  No.  2  =050°,  was  good  at  No.  3  =070% 
hard  at  No.  4=090°,  and  spoiled  at  No.  5=710:. 
etc.  -Hard  glaze  kilns  for  tiles  are  usually  fired 
up  at  below  No.  19  =1020°  C,  and  glost  ovens 
below  No.  23  =1100°  C.  The  effects  of  tem- 
perature on  the  colour  given  to  a  glaze  by  certain 
metallic  oxides  show  how  important  it  is  that 
these  points  should  be  known  with  accuracy. 
Thus,  an  orange-red  glaze  produced  by  uranium 
oxide  at  950°  C.  is  turned  to  a  brown  at  1050°  C.  ; 
a  purple  glaze  produced  by  manganese  at  950°  C. 
is  turnod  to  a  brown  at  1050°  C.  ;  a  red-brown 
glaze  produced  from  chromium  at  950°  C.  is 
turned  into  a  green  at  1050°  C.  ;  a  turquoise 
glaze  produced  from  copper  at  950°  C.  is  turned 
into  a  green  at  1050°  C.  ;  a  yellow  glaze  from 
chromium  at  950°  C.  is  turned  into  a  green  at 
1050°  C.  ;  a  black  glaze  produced  from  iridium 
at  950 J  C.  is  turned  into  a  grey  at  1050°  C. 

All  these  forms  of  pyrometer  based  on  the 
principle  of  the  softening-points  of  ceramic  mix- 
tures are  very  extensively  used  for  industrial 
operations  where  high  temperatures  are  necessary. 
They  have,  however,  a  serious  limitation,  since 
they  do  not  register  the  length  of  time  at  which 
the  temperature  remains  at  any  particular  point 
during  the  firing. 

BASE-METAL  THERMO-ELECTRIC 
PYROMETERS. 

BY    C.    R.    DARLING. 

Base-metal  couples  possess  distinct  advantages, 
one    of   which   is    the    development    of    an  e.m.f. 

i   several   times   as   great   as   that   given   by   a    Le 

i  Chatelier  couple  of  platinum  and  platinum- 
rhodium  alloy,  which  enables  more  robust  indi- 
cators and  recorders  to  be  used,  or  a  more  exact 

I  reading  to  be  taken  over  a  given  range.  Another 
is    that    the    pyrometer    itself    may    be    strongly 

!  jonstructed.  Although  inferior  to  the  Le  Chatelier 
couple  with  respect  to  the  temperature  range  over 
which  they  may  be  used — the  upper  limit  being 
1000°  C.   for   continuous   use — base-metal  couples 

'  still  enable  temperatures  to  be  measured  which 
comprise  many  industrial  processes,  such  as  hard- 
ening, tempering,  and  annealing,  and  have  proved 
satisfactory  in  practice  for  such  purposes. 

The  couples  commonly  employed  are  iron- 
constantan  ;  two  iron-nickel  alloys  of  different 
composition  ;  and  two  different  nickel-chrome 
alloys,  known  as  Iloskins'  alloys.  In  some  cases 
iron  alloys  containing  aluminium  are  also  used,  the 
couples  chosen  being  such  as  to  yield  a  relatively 
high  e.m.f..  increasing  uniformly  with  temperature. 
Some  of  these  alloys  tend  to  change  on  heating 
continuously,  in  such  a  manner  as  to  alter  the 
e.m.f.  of  the  couple.  This  danger  may  be  reduced 
to  a-  minimum  by  the  careful  selection  of  the  alloys 
used,   and   due  "care   in   their   manufacture.     Pro- 
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longed  heating  near  the  limiting  temperature 
appears  to  affect  all  alloys,  even  those  of  platinum 
and  rhodium,  and  thermo-electric  stability  can 
only  be  ensured  when  the  common  working  tem- 
perature is  well  below  the  limit  to  which  the 
couple  may  be  used  for  an  occasional  reading. 

Up  to  the  present,  no  base-metal  couple,  has 
been  brought  into  use  capable  of  being  used 
continuously  at  temperatures  above  1000°  C.  ;  and 
it  has  consequently  been  necessary  to  use  a  Le 
Chatelier  couple,  or  a  different  type  of  pyrometer, 
for  higher  ranges  of  temperature.  The  author 
suggests  a  means  of  extending  the  range  oyer 
which  base-metal  couples  may  be  used,  by  utilising 
the  e.m.f.  developed  by  a  junction  in  which  one 
or  both  of  the  metals  may  be  in  the  liquid  state. 
As  shown  below,  the  boiling-points  of  many 
common  metals  are  sufficiently  high  to  indicate 
that  a  temperature  of  at  least  1500°  C.  might 
easily  be  read  by  the  aid  of  liquid  couples  : — Al 
1800°,  Ag  1955°,  Sn  2270°,  Cu  2310°,  Ni  2330°, 
Fe  2450°  C.  Investigation  indicatest  tha  in 
general  the  thermo-electric  properties  are  un- 
affected by  fusion,  and  that  a  temperature-e.m.f . 
curve  shows  no  discontinuity  at  the  fusion  point. 
Exceptions  to  this  rule  are  furnished  by  bismuth 
and  antimony,  both  of  which  show  an  abrupt 
bend  in  the  curve  at  the  melting-point.  Generally 
speaking,  however,  change  of  state  from  solid  to 
liquid  does  not  affect  the  thermo-electric  pro- 
perties, and  it  would  therefore  appear  possible  to 
measure  temperatures  by  the  aid  of  fused  couples, 
and  that  all  that  is  necessary  to  apply  the  method 
in  practice  is  to  produce  a  working  pyrometer  on 
these  lines. 

To  test  the  feasibility  of  such  a  pyrometer,  a 
graphite  block  was  made  with  two  holes  drilled 
into  its  upper  surface  so  as  to  contain  the  ends  of 
two  silica  tubes,  down  which  slack-fitting  rods  of 
the  metals  forming  the  couple  were  passed  so  as 
to  make  contact  with  the  graphite  block.  When 
one  of  the  elements  was  known  not  to  fuse  at  the 
temperature  employed,  it  was  threaded  at  the  end 
and  screwed  into  the  graphite  to  make  a  sure 
contact.  The  arrangement  was  inserted  in  the 
tube  of  an  electric,  furnace  ;  and  on  fusion  of  one 
or  both  of  the  elements  the  circuit  was  maintained, 
the  liquid  portion  in  the  furnace  being  continuous 
with  the  solid  part  outside.  The  ends  of  the 
metals  were  connected  to  a  millivoltmeter  by 
wires  of  the  same  material,  and  readings  of  e.m.f. 
taken  at  various  temperatures  measured  either  by 
a  calibrated  thermal  couple  or  a  radiation  pyro- 
meter sighted  on  the  lower  end  of  the  graphite 
block  ;  the  latter  ser\  es  to  prevent  the  mixing  of 
the  fused  metals,  and  the  e.m.f.  developed  is  the 
same  as  if  the  metals  were  actually  in  contact. 
At  present  results  up  to  1000°  C.  only  are  avail- 
able, this  being  the  limiting  temperature  of  the 
furnace  used,  but  the  regularity  of  the  increase  in 
e.m.f.  with  temperature  with  a  number  of  couples 
would  appear  to  justify  the  assumption  that  the 
method  might  lie  used  up  to  1500°  C,  or  even 
higher.  This  arrangement  has  proved  satisfactory 
for  experimental  work,  and  no  great  difficulties 
are  anticipated  in  designing  a  workshop  pyro- 
meter on  these  lines. 


REMEDIABLE  CAUSES  OF  CXRELIABIEITY 
ENCOUNTERED  IX  THERMO-ELECTRIC 
I'YROMETRY.  ESPECIALLY  IX  SYSTEMS 
OF  THE  BASE-METAL  TYPE. 

BY  G.    E.   M.    STONE. 
A  reliability  within  10 °  C.  can  often  be  obtained 


in  base  metal  thermo-couples  ;  but  when  more 
than  one  instrument  is  in  use,  combined  with 
various  recording  instruments,  readings  fairly 
correct  at  first,  may  fluctuate  by  50J  after  a  few 
boms.  The  non-homogeneity  of  the  materials  is  a 
first  serious  obstacle  to  the  working  of  such 
couples.  Iron-constantan  couples  which  are  much 
in  use,  fail  owing  to  particular  changes  at  tin- 
critical  points,  and  when  the  furnace  temperature 
is  not  uniform  or  the  rates  of  heating  and  cooling 
are  varied,  the  readings  fluctuate.  It  is  the  same 
with  nickel.  Owing  to  tliis  want  of  homogeneity 
the  "  cold-junction  error  "  is  quite  an  uncertain 
quantity  as  well,  and  that  cannot  be  cured  by 
compensating  leads. 

In  lire-rods,  in  which  one  element  of  the  couple 
surrounds  the  other  in  the  form  of  a  tube,  two 
faults  are  often  noticed  at  an  early  stage.  The 
centra]  wire  is  electrically  welded  to  the  tip  of 
the  tube  ;  the  two  materials  have  different 
expansion-coefficients,  and  the  friction  between 
the  insulating  sheaths  of  fireclay  or  porcelain 
and  the  wire  is  often  sufficient  to  force  the  tip* 
out  from  the  weld.  Secondly,  the  central  wire  is 
frequently  overheated  during  the  welding  and 
turns  spongy  and  mechanically  weak.  A  cure 
can  be  effected  by  adopting  small  beads  of  fire- 
clay for  the  insulation.  A  common  fault  of  all 
couples  (not  only  of  base-metal)  is  that  the  ohmic 
resistance  of  the  two  parts  is  not.  rigorously  the 
same.  The  principal  source  of  error  is  that  the 
terminal  resistance  of  the  measuring  instrument 
is  made  too  small.  In  such  a  case  an  imperfect 
contact,  a  little  dirt,  getting  between  the  contacts 
at  the  heads  of  the  file-rods,  or  between  the  prongs 
of  an  electric  switch,  an  addition  to  the  length  ol 
the  leads  by  a  few  inches,  wires  getting  locally  hot 
by  radiation  from  the  furnace  or  by  lying  on  the 
ground,  may  set  up  appreciable  errors.  When 
the  total  resistance  of  the  pyrometer  is  about  equal 
to  that  of  the  recording  instrument,  an  increase 
of  the  connection  resistance  by  01 2  ohm  may 
lower  the  reading  by  15°  C.  Warping  wooden 
bases  for  instruments  and  their  leaning  against 
masses  of  iron,  which  cause  magnetic  leakage, 
are  other  remediable  causes  of  trouble  ;  vertical 
needles  with  depressors  bearing  against  pads, 
which  vary  in  moisture,  are  also  objectionable  : 
hollows  develop  in  the  depressor  and  catch  the 
needles,  and  the  central  holes  of  circular  charts 
are  not  accurately  punched.  Again  in  concentric 
connection  for  the  heads  of  fire-rods  the  central 
connection  and  its  insulation  are  not  always 
sufficiently  secured. 

The  author  exhibited  a  pyrometer  of  the  stem 
pattern,  the  tube  consisting  of  two  parts  ;  the 
lower  portion  is  a  silica  tube  closed  below  ;  the 
upper  portion  an  open  brass  tube,  the  junction 
being  effected  by  means  of  slots  and  set  screws  for 
adjusting  the  design.  The  rod  inside  the  tube 
is  also  two-part  ;  the  lower  portion  consists  of 
fused  silica,  the  upper  of  an  iron  rod  ;  the  silica 
rod  is  cemented  into  the  junction  piece,  which  is 
slotted  to  allow  for  expansion  ;  the  iron  emerges 
through  the  cap  of  the  tube  and  is  joined  above 
to  a  lever.  The  silica  rod  rests  on  a  mass  of  metal 
in-  alloy  (the  charge)  placed  in  the  bottom  of  the 
silica  tube,  the  metal  being  the  same  as  that 
which  is  to  lie  melted  in  a  crucible.  The  stem  is 
inserted  into  tho  crucible,  and  when  the  metal 
there  fuses,  the  charge  in  the  stem  also  fuses 
and  the  rod  in  the  stem  sinks,  forcing  the  lever  up. 
To  prevent  the  rilica  rod  from  being  caught,  by 
the  solidifying  charge,  the  lever  is  pressed  b'3  a 
spring  catch  into  a  recess  and  held  there  ;  the 
charge  thus  solidifies  level  and  the  instrument  is 
ready  f<>r  re-use.     A   sheath  is  pushed  over  the 

lower   end   >'\    the  stem   to  prevent    contamination 
of  the  silica  tube  with  elav. 
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Obituary. 

GEORGE  THOMAS  HOLLOWAY. 

The  death  of  G.  T.  Holloway  on  October  24th 
deprives  this  Society  of  a  member  who  had 
been  for  many  years  closely  connected  with 
its  activities  in  several  directions.  He  served 
on  the  Publication  Committee  since  1907, 
attending  the  meetings  regularly  until  ill- 
health  prevented  this.  He  was  also  Chairman 
of  the  London  Section  from  1912  to  1913. 

Born  in  Battersea  on  October  19,  1863,  he 
received  his  early  training  at  the  Royal  School 
of  Mines.  In  1884  he  became  Junior  Assis- 
tant in  Chemistry  under  Sir  Edward  Frankland 
and  later  under  Professor  (now  Sir  Edward) 
Thorpe.  Two  years  later  he  commenced 
practice  as  a  consulting  metallurgist  and 
assay er,  in  Chancery  Lane,  London,  and  in 
1889  opened  testing  works  at  Limehouse  for 
the  examination  of  chemical  and  metallurgical 
processes  and  for  treating  ores  on  a  small 
commercial  scale.  In  1910  ho  removed  his 
laboratories  and  office  to  Limehouse,  where 
additional  premises  were  taken  for  necessary- 
extensions. 

From  1889  to  1897  he  was  an  Assistant 
Examiner  to  the  Board  of  Education  and 
from  1912  to  1914  Examiner  in  Metallurgy  to 
Birmingham  University.  In  1908-9  he  served 
as  Juror  on  the  Metallurgical  Sections  of  the 
Franco-British  and  Imperial  International 
Exhibitions. 

In  1915  Holloway  was  appointed  Chairman 
of  the  Royal  Ontario  Nickel  Commission,  and 
to  this  work  he  devoted  practically  the  whole 


of  his  time  during  the  last  two  years.  This 
commission  was  appointed  to  enquire  into 
and  report  upon  the  resources,  industries,  and 
capacities  in  connection  with  nickel  and  its 
ores  in  the  province  of  Ontario.  The  Report 
of  the  Commission,  issued  during  the  present 
year,  is  a  volume  of  over  800  pages,  and  testifies 
to  the  immense  amount  of  work  carried  out 
by  the  Commission.  It  is  generally  acknow- 
ledged to  the  most  valuable  and  complete 
monograph  on  the  subject  that  has  ever  been 
printed  (see  this  Journal,  1917,  490.) 

In  addition  to  his  connection  with  this 
Society,  already  mentioned,  Holloway  was 
a  member  of  the  Councils  of  several  other 
Societies,  including  the  Institute  of  Chemistry, 
Institution  of  Mining  and  Metallurgy,  Society 
of  Public  Analysts,  and  Chemical,  Metallurgical, 
and  Mining  Society  of  South  Africa.  He  was 
a  very  active  worker  on  many  Committees  of 
these  Societies,  and  also  served  on  the  Im- 
perial Institute  Advisory  and  similar  Com- 
mittees which  were  the  outcome  of  the  special 
conditions   arising  out  of   the   War. 

He  made  numerous  contributions  to  tech- 
nical literature,  among  which  mention  may  be 
made  of  the  paper  before  this  Society  on  the 
Relations  between  the  Chemical  and  Metal- 
lurgical Industries  (this  Journal,  1910,  53), 
which  clearly  shows  his  earnest  desire  for  a 
eloper  co-operation  between  chemistry  and 
metallurgy. 

He  assisted  Sir  Boverton  Redwood  in  the 
preparation  of  the  first  edition  of  "  Petroleum," 
and  contributed  several  articles  to  the  first  and 
second  editions  of  Thorpe's  "  Dictionary  of 
Applied  Chemistry." 


Journal  and  Patent  Literature. 

Patent  specifications  may  be  obtained  by  post  by  remitting  as  follows : — 
Bnglith. — 6d.  each,  to  the  Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
United  Statu. — If.  each,  to  the  Secretary  of  the  Society,  who  has  to  furnish  the  U.S.  Patent  Office  with  the  following  data  : 

Patent  number,  date,  name  of  patentee,  and  title  of  invention. 
French. — 1  fr.  05  c.  each,  as  follows  :  Patents  dated  1902  to  1907  inclusive,  Belin  et  Cle.,  56.  Eue  Ferou  8.     Paris  (3e.) 

Patents  from  1908  to  date,  L'Imprimerie  Nationale,  87,  Rue  Vleille  du  Temple,  Paris. 
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Hazardous  chemicals   [acids] ;    Packing  and  plant 

handling    of    .     N.     A.     Laury.     National 

Safety   Council,   New   York.     Met.   and   Chem. 
Eng.,  1917,  17,  407—408. 

The  best  method  of  safe  and  economical  packing 
of  one  or  two  hundred  pounds  of  corrosive  liquid 
for  transport  is  in  wood-packed  glass  carboys.  It 
is  dangerous  to  empty  carboys  by  means  of  com- 
pressed air  as  they  are  apt  to  burst.  Breakage  of 
carboys  is  often  caused  by  partial  crystallisation 
ot  the  contents,  for  example,  concentrated  sul- 
phuric acid  or  glacial  acetic  acid.  Stoppers  of 
carboys  are  often  secured  by  coating  with  plaster 
of  Paris  and  fastening  down  with  cloth,  but  the 
shaking  in  transport  causes  splashing  and  the  acid 
very  soon  attacks  the  plaster  and  causes  it  to 
crumble.  The  safest  practical  stopper  is  a  glass 
or  earthenware  plate  held  in  position  by  a  wire  clip. 
The  plate  is  made  to  fit  by  grinding  or  using  a 
rubber  or  asbestos  washer.  If  this  form  of  stopper 
is  used  care  must  be  taken  to  leave  an  air  space 
in  the  carboy,  usually  about  10  %,  to  allow  for 
increase  of  pressure  due  to  variations  of  tempera- 
ture. The  greatest  danger  in  handling  carboys  in 
wooden  boxes  arises  from  the  sudden  falling  away 
of  the  bottom  or  sides  of  the  box,  owing  to  cor- 
rosion of  the  nails  or  weakening  of  the  wood  by 
acid,  but  this  can  be  prevented  by  treating  the 
wood  with  a  preservative. — J.  H.  P. 


Contact  catalysis  ;  Theory  oj .  W.  D.  Ban- 
croft. Anier.  Electrochem.  Soc.,  Oct.,  1917. 
[Advance  copy.]  16  pages. 
A  review  of  various  facts  and  theories  of  catalytic 
action  has  led  the  author  to  regard  the  adsorption 
of  one  or  more  of  the  reacting  substances  by  the 
catalyst  as  the  determining  factor  controlling 
catalytic  action,  so  that  a  solid  catalytic  agent  may 
bs  considered  as  equivalent  to  a  solvent  and  may 
therefore  displace  the  position  of  equilibrium  in 
the  system  The  general  cognate  conclusions  are 
also  drawn,  that  only  substances  which  are  ad- 
sorbed by  a  solid  are  catalysed  by  it,  but  that  the 
catalytic  influence  of  a  solid  may  not  in  all  cases 
result  wholly  from  the  increased  surface  concentra- 
tion. As  a  result  of  selective  adsorption,  different 
ca,talysts  may  give  rise  to  different  reaction  pro- 
ducts and  a  catalytic  agent  will  tend  to  produce  the 
svstem  which  it  adsorbs  the  more  strongly. 

— D.  F.  T. 


Catalytic    agents ;     Poisoning    of 


W.     D. 


Bancroft.     Anier.  Electrochem.  Soc,  Oct.,  1917. 

[Advance  copy.]  20  p'l^'es. 
The  various  cases  of  the  poisonin:,'  of  catalysts 
are  discussed,  e.g.,  in  the  Deacon  process  for 
chlorine,  tlie  Haber  ammonia  process,  the  Nahatier 
process  for  hydrogenating  oils,  and  the  effect  of 
platinum  on  the  decomposition  of  hydrogen 
peroxide  and  on  other  reactions.  The  question  of 
the  adsorption  of  gases  bj  fchecatali    I  is  considered 
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and  it  is  pointed  out  that,  as  contact  catalysis 
involves  adsorption  (see  preceding  abstract), 
a  decrease  in  this  adsorption,  duo  to  the  presence 
of  a  film  of  solid,  liquid,  or  gas  on  the  catalyst,  will 
cause  a  reduction  in  the  reaction  velocity;  the 
action  of  "poisons  "  on  catalysts  is  believed  to  be 
exerted  in  this  manner  by  the  occurrence  of  such 
an  adsorption  process  which  interferes  with  the 
normal  adsorption  of  the  reagents  ;  this  normal 
adsorption  may  also  be  affected  by  the  reaction- 
products,  the  presence  of  which  may,  therefore, 
also  cause  a  decrease  in  the  reaction  velocity, 
ind.fd  is  the  case  in  the  combination  of  carbon 
monoxide  or  sulphur  dioxide  with  oxygen  in  the 
presence  of  platinum.  The  influence  of  mercuric 
cyanide  and  other  "  poisons  "  on  the  catalysis 
of  the  decomposition  of  hydrogen  peroxide  by 
platinum  is  due  to  selective  adsorption  of  the 
•■  poison  "  by  the  platinum  :  t  he  action  of  mercuric 
.  wmule  in  decreasing  the  electrolytic  oxidation  of 
sodium  thiosulphate  at  a  platinum  anode  is 
probablv  due,  at  least  in  part,  to  reduction  of  the 
adsorption  of  the  thiosulphate  by  the  anode.  The 
effect  of  fluoride  ions,  chloride  tons,  etc.,  in  increasing 
the  over-voltage  at  a  platinum  anode  is  attributed 
to  a  diminution  of  the  activity  of  the  metal  of 
the  anode  in  accelerating  the  conversion  of  atomic 
oxygen  into  the  molecular  condition. — D.  F.  T. 

The    substation  problem    of    electrochemical    plant. 
Yardley.     See  XI. 

Patents. 

Fractional  distillation  of  liquids,  washing  of  gases 
by   liquids,    and    cooling   of    gases    and     liquids 

|  :  Filling  material  for  apparatus  for ].  G.  E. 

Darier,  ('bene.  Switzerland.  Eng.  Pat,  104,163. 
Dec  14,  1916.  (Appl.  No.  17,994  of  1910.) 
Under  Int.  Corn'..  Jan.  29,  1916. 
Closely  wound  coils  of  wire,  rod,  or  thread  of 
metal,  glass,  or  other  suitable  material  are  used 
as  a  filling  for  apparatus  for  the  fractional  dis- 
tillation of  liquids,  washing  of  gases  with  liquids, 
el '  .  The  drops  of  liquid  which  collect  on  the  coils 
extend  by  capillarity  between  adjacent  convolu- 
tions and  wet  their  outer  and  inner  surfaces  so 
as  to  form  in  tho  case  of  each  coil  a  cylinder  with 
continuous  liquid  walls. — J.  H.  P. 

Packing  or  filling  for  absorption,  recovery,  or 
scrubbing  towers  or  the  like.  W.  Oates,  Leeds, 
and  E.  B.  Robinson.  Newcastle-on-Tyne.  Eng. 
Pat,  109,915,  Jan.  23,  1917.  (Appl.  No.  1107 
of  1917.) 

Hollow  packing  pieces  are 
so  constructed  that  the  bulk 
of  the  absorbing  or  scrubbing 
liquid  passes  through  lateral 
slots  in  the  pieces  in  one 
row  into  the  interiors  of  the 
pieces  of  the  row  next  below. 
The  accompanying  figure 
illustrates  a  section  of  such 
filling  material,  the  slots  being 
shown  at  a'.  The  lower 
ends  of  each  section  are  open  ; 
tho  upper  ends  may  be  open 
or  closed.— W.  H.  C. 


Desiccating  liquors  containing  matter  in  solution  or 

suspension  [milk  and  th,-  like]  :    Mums  for . 

H.  0.  Booth.  London.  J.  L.  Baker,  Maidenhead, 
and  Solar  Ltd.,  London.  Eng.  Pat.  109.471, 
Sept.  11.  1916.     (Appl.  No.  12,829  of  1916.) 

The  liquid   is  sprayed  downwards   into  a   drying 


chamber  by  a  jet  operated  by  compressed  air,  and 
li\ed  centrally  in  a  supply  pipe  for  heated  air. 
The  hot  air  and  atomised  liquid  enter  a  bag  filter 
within  the  drying  chamber.  The  air  and  moisture 
p..^s  away  through  the  bag,  and  the  solid  particles 
are  caught  by  the  fabric  aud  fall  into  a  reeepta<  1. 
at  the  bottom,  when  the  bag  is  periodically  shaken. 
The  liquid  enter.-,  the  jet  by  a  central  pipe  which 
is  surrounded  by  the  compressed  air  pipe.  The 
two  pipes  are  so  connected  together  by  means  of  a 
slufling-box,  that  although  the  central  pipe  is  left 
free  to  expand,  the  relative  positions  of  the  nozzles 
are  not  affected.  By  adjusting  the  compressed 
air  nozzle  vertically  with  respect  to  the  liquid 
nozzle,  the  fineness  of  the  spray,  and  hence  the 
size  of  granules  produced,  may  be  controlled. 

— W.  H.  <  . 

Elevating  or  lilting  apparatus  for  acids  or  the  like. 
T.  Bradbear,  Birmingham.  Eng.  Pat.  109,622, 
Oct.  30,  1916.     (Appl.  No.  15,425  of  1916.) 

The  liquid  enters  the  vessel.  1,  through  the  non- 
return valve,  5.  and  fills  the  space  outsido  the 
float.  3.     The   float   rises,    opens   (ho   air   escape 


valve,  21,  and  closes  the  compressed  air  inla 
valve.  20.  When  the  space  outside  the  1 1  ■ 
filled,  the  liquid  overflows  into  the  float  so  that  it 
sinks  and  reverses  the  valves.  Compressed  air 
then  enters  and  forces  the  liquid  through  the  pi  peOj 
7.  s.  info  the  rising  main  through  the  non-re' urn 
valve,  27.  The  pipe,  7.  dips  relatively  lower  into 
the  acid  in  tho  float  than  the  pipe,  8,  does  into 
the  acid  in  the  surrounding  spue,  so  that  some 
liquid  is  always  left  in  the  outer  space.  When 
the  float  is  empty  if  rises  and  reverses  the  valveaj 
so  that  the  operation  begins  again. — W.  II.  ('. 

Drying  and  aerating  machines.     J.  A.  Sparks,  C.  I  . 
and'YV.  M.  Clark.  Klk  <  it  \  .  Kans..  C.S.A. 
Pat.   109,595,   Aug.  8,    1916.     (Appl.  No.  8780 
of   1917.) 

The  shaft  of  the  machine  described  in  Eng.  PM 
108,520  of   1916  (this  J..    1017.  990).  is  pro 
with  a  thrust  collar  supported  on  co-acting  hearing 
rings,  having   ball   bearings  or  other  anti-friction 
devices  between  them  and  contained  ina  casing. 

— -W.  II.  c. 
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Drying  materials  in  sacks  or  the  like  ;    Apparatus 

tor .     H.    P.    Dinesen.    Hertyv,     Denmark. 

Eng.  Pat.  100,965.  Julv  30,  1917.     (Appl.  No. 

10,934  o£  1917.)     Addition  to  Eng.  Pat.  100.697 

(this  J.,  1916,  915). 
A  sack  containing  the  material  to  be  dried,  e.g.. 
corn  or  seeds,  is  supported  in  a  frame  over  an  air 
shaft.  Hot  air  may  be  either  drawn  through  the 
sack  into  the  shaft  or  blown  from  the  shaft  through 
the  sack.  The  grating  on  which  the  sack  rests 
may  be  arranged  to  hold  sacks  of  any  size. 

—J.  H.  P. 

Treating  and  cooling  air  and  gas  ;    Apparatus  for 

.     Heenan  and  Froude,  Ltd.,  and  L.  Cruvt, 

Manchester.     Eng.  Pat,  109,648,  Sept,  19,  1916. 
(Appl.  No.  13,260  of  1906.) 

The  air  is  passed  through  a  casing  in  which 
annular  rotating  deflectors  are  either  partly  im- 
mersed in  liquid  or  sprayed  with  liquid.  The 
deflectors  consist  of  a  number  of  curved  blades 
so  formed  that  the  liquid  is  spread  as  a  film  over 
the  blades  and  is  not  atomised.  Cooling  drums, 
as. described  in  Eng.  Pat.  11,183  of  1911,  may  be 
arranged  alternately  with  the  deflectors,  and  the 
outlet  of  the  casing  is  provided  with  an  annular 
rotary  eliminator  against  the  blpdes  of  which  the 
air  strikes  &nd  deposits  its  moisture. — W.  H.  C. 

Heating  toaier  or  other  liquids  ;   Apparatus  for . 

H.    Hocking,    Liverpool.       Eng.    Pat,    109,926, 
Feb.  12,  1917.     (Appl.  No.  2069  of  1917.) 

The  apparatus  comprises  two  sets  of  U-tubes, 
one  on  each  side  of  a  vertical  partition  in  a  casing 
and  fastened  to  a  tube  plate.  Low-pressure  steam 
is  passed  through  the  casing  and  the  liquid  to  be 
heated  through  the  tubes. — W.  H.  C. 

Dri/ing,  mixing,  and  grinding  apparatus.  G. 
Calvert,  London.     Eng.  Pat.  109,888,  Sept,  26, 

1916.  (Appl.  No.  13,643  of  1916.) 

In  apparatus  similar  to  a  ball  mill,  the  grinding 
chamber,  which  may  be  of  stoneware,  is  made 
independent  of,  and  is  clamped  to,  the  rotating 
frame  which  carries  the  hollow  trunnion  and 
rotating  gear.  The  grinding  chamber  has  an 
opening  which  registers  with  the  hollow  trunnion, 
and  the  latter  has  an  extension  provided  with  a 
brush  for  clearing  the  passage. — W.  H.  C. 

Grinding  or  crushing  pan  mills.  J.  Twaddle,  Coat- 
bridge. Eng.  Pat.  109,855,  Oct.  9,  1910.  (Appl. 
No.  14,306  of  1916.) 

A  pan  mill  in  which  the  pan  rotates  about  a 
central  axis  whilst  the  rolls  revolve  upon  a  hori- 
zontal shaft,  is  provided  with  a  scraper  resting 
on  the  bottom  and  held  in  position  by  two  pins 
which  are  fixed  to  a  bracket  and  project  down- 
wards into  two  corresponding  holes  in  the  scraper. 
The  bracket  is  preferably  attached  to  an  upper 
cross  rail  or  angle  iron  in  such  a  manner  that  the 
position  of  the  scraper  can  be  adjusted. — W.  H.  C. 

Compressors  for  ice  making  0£  refrigerating  machines. 
K.  Lightfoot,  and  The  Lightfoot  Refrigeration 
Co..  Ltd.,  London.     Eng.  Pat.  109,851,  Apr.  2, 

1917.  (Appl.  No.  14,032  of  1916.) 

The  compressor  is  directly  coupled  to  the  engine  , 
and  is  operated  at  a  high  speed,  the  valves  being 
operated  positively   by  springs  and  tappets. 

— W.  H.  C. 

Impregnating    liquids   with   carbonic    acid   or   other 

gases;   Apparatus  for .      A.   A.   Pindstofte. 

Copenhagen,    Denmark.       Eng.    Pat.    109, 95S, 
June  21,  1917.     (Appl.  No.  8950  of  1917.) 

The  impregnating  chamber  has  a  sliding  valve 
connected  to  the  liquid-supply  pipe  ami  actuated 
by  a  regulating  device  placed  in  the  impregnated 
liquid   in   the   lower   part   of    the   apparatus.     A 


number  of  pipes  lead  from  this  valve  to  com- 
partments from  which  the  incoming  liquid  flows 
down  in  thin  films  along  wires,  chains,  gauze  or 
the  like,  and  meets  an  ascending  stream  of  car- 
bon dioxide.  The  impregnated  liquid  is  collected 
in  the  lower  part  of  the  chamber. — J.  H.  P. 

Impellers    or   fans  ;     Earthenware .       Kestner 

Evaporator  and  Engineering  Co.,  Ltd.,  J.  A. 
Reavell,  and  W.  G.  Mann,  London.  Eng.  Pat. 
110,025,  Oct.  5,  1916.  (Appl.  No.  14,171  of  1916.) 
The  boss  of  the  impeller  is  provided  with  a  central 
conical  opening  which  fits  upon  a  corresponding 
conical  portion  on  the  shaft,  the  taper  in  both 
cases  being  of  the  order  No.  5  Morse.  The  shaft 
is  fitted  with  a  collar,  and  the  impeller  is  fixed 
to  the  shaft  by  means  of  a  metal  bearing-plate 
at  the  front  of  the  boss  and  draw  bolts  connecting 
the  plate  and  the  collar  and  passing  through  slots 
in  the  boss.  The  free  end  of  the  shaft  may  be 
provided  with  a  tongue  which  enters  a  slot  in  the 
bearing  plate. — J.  H.  P. 

Mixing-machine.     G.  A.  Welzenbach,  Peoria,  111. 

U.S.  Pat.   1,240,274,   Sept.   18,   1917.     Date  of 

appl.,  Apr.  18,  1917. 
A  tilting  mixing  hopper  provided  with  an 
agitator  is  mounted  on  a  frame,  which  also 
carries  two  shafts.  One  of  the  shafts  is  driven 
by  external  gear  and  the  second  shaft  is  driven 
from  the  first  by  gear  operated  by  a  clutch.  By 
means  of  clutch  gear  one  shaft  drives  the  agitator 
and  the  other  the  tilting  mechanism,  each  being 
operated   independently. — W.  H.  C. 

[ffffls]  filtering  apparatus.    G.  S.  Brooks  and  L.  G. 

Duncan.  Depue,  111.,  Assignors  to  New  Jersey 

Zinc    Co.,    New    York.       U.S.    Pat.    1,240,305, 

Sept.  18,  1917.     Date  of  appl.,  Nov.  1,  1916. 

A  bag,  connected  with  a  flue  through  which  the 

dust-laden  gas  to  be  filtered  is  supplied  to  the  bag, 

is    provided    with    external    mechanical    means, 

operating  at  several  points,  for  shaking  the   bag 

by  causing  it  alternately  to  collapse  and  expand, 

to   detach  the  collected  particles. — W.  H.  C. 

Leaching  apparatus.  L.  C.  Trent,  Los  Angeles, 
Cal.  U.S.  Pat.  1,240,904,  Sept:  25,  1917  Date 
of  appl.,  Aug.  24,  1914. 

A  receiving  vessel  is  provided  with  a  filter  bed 
at  the  bottom  covering  a  vacuum  chamber  which 
is  connected  to  the  suction  of  a  pump,  and  the 
liquid  withdrawn  is  returned  under  pressure 
through  a  rotary  agitator  in  the  vessel.  Liquid 
may  also  be  forced  by  the  pump  in  the  reverse 
direction  through  the  filter  bed.  A  discharge 
outlet  is  also  provided  in  the  receiving  vessel 
for  the  withdrawal  of  settled  tailings. — W.  F.  F. 

Separation  of  liquids  from  solids  ;    Process  of  and 

apparatus  for  the  continuous .     H.  C.  Behr, 

New  York.  U.S.  Pat.  1,241,905,  Oct.  _'.  1917. 
Date  of  appl.,  Aug.  13,  1914.  Renewed  Mar. 
26,  1917. 
Compressed  air  is  supplied  by  a  fan  through  a 
hollow  shaft  to  air  chambers  within  a  pulley 
having  a  perforated  run  with  annular  flanges. 
A  travelling  foraminous  belt  wider  than  the 
pulley  passes  round  it,  and  mixed  liquid  and  solid 
is  fed  between  the  pulley  rim  and  the  band  so  that 
it  is  carried  lound  in  a  thin  layer.  The  liquid 
and  solid  are  separated  by  the  combined  action 
of  the  compressed  air  and  centrifugal  force. 

— W.  F.  F. 

I, 'tis  filtering  apparatus.  New  Jersey  Zinc 
Co..'  New  York,  Assignees  of  (i.  S.  Brooks 
and  L.  G.  Duncan,  De  Pue,  111..  U.S.A.  Eng 
Pat.  109,742,  Mar.  9,  1017.  (Appl.  No.  :;.~>l6oi" 
L917.)    Under  Int.  Conv.,  Nov.  L,  1916. 

SEE  U.S.  Pat.  1,240,305  of  1917  ;    preceding. 
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Grinding-miU.  E.  F.  McCool,  Assignor  to  The 
McCool  Mfg.  and  Trading  Co.,  Victor,  Colo. 
U.S.  Pat,  1,241,749,  Oct,  2,  1917.  Date  of 
appl.,  Dee.  16,  1913. 

SEE  Eng.  Pat.  19,982  ot  191 1  :    tins  J..  1915.  1077. 

Method  of  scaling  glass  bulbs  [containing  a  gas  in 
solution].     U.8.  Pat.  1,241,229.     See  VIII. 

Digesters    [for    boiling    materials    under    pressure]. 
Ens.  Pat.  110,015.     See  Will. 


IIa.— FUEL;    GAS;    MINERAL    OILS    AND 
WAXES. 

Vertical  [gas]  retorts;  Experiments  on  steaming  iii 

continuously    operated    .     J.     E.    Blundcll. 

Manchester  District  Inst.  Gas  Eng.,  Oct.  27, 
1917.  Gas  J..- 1917.  140.  213—217.  (See  also 
this  J.,  1917.  SCO.) 
The  experiments  were  can  ied  out  at  an  installation 
of  Glover-Wesl  vertical  retorts  at  Macclesfield, 
of  a  normal  capacity  of  one  million  cubic  Eeet  of 
coal  gas  per  24  hours.  The  productive  capacity 
has  been  increased  20  %  by  passing  steam  into  the 
charge  in  the  retort,  the  yield  of  tar  and  ammonia 
being  also  improved.  The  plant  was  already  pro- 
vided v  ith  means. for  admitting  a  moderate  amount 
of  steam  to  the  coke  chambers  during  the  dis- 
charging operations,  and  by  modifying  the  con- 
ditions water-gas  could  be  made  in  situ,  thus 
obviating  the  inconvenience  of  a  separate  "  blue  " 
water-gas  plant,  with  its  attendant  fluctuations  in 
quality  of  gas  produced,  etc.  The  heating  arrange- 
mentsWere  altered  by  a  readjustment  of  the  waste 
gas  and  secondary-air  dampers,  and  the  settings 
were  worked  with  a  minimum  amount  of  chimney 
draught.  The  rate  of  travel  of  the  products  of 
combustion  through  the  chambers  was  retarded. 
The  temperature  in  the  lower  combustion  chambers 
was  raised  to  between  1300°  and  1400°  C.  and  in 
order  that  the  body  of  coke  should  be  sufficiently 
heated  for  the  water-gas  reaction,  the  speed  of 
extraction  of  the  coke  was  reduced  by  al>out  10  °0. 
Chimney  dampers  and  vvasto-gas  dampers  had  to 
be  cleaned  regularly  or  the  heat  dropped  sufficiently 
to  increase  the  COs  content  of  the  gas.  The 
temperature  of  the  gas  in  the  off-take  pipe  was 
200°  ('.,  in  the  gas-collecting  main  95°  C,  and  at 
the  outlet  of  the  retort-house  governor  70°  C. 
The  pressure  of  steam  varied  with  the  different 
clashes  of  coal,  a  hard,  dense  coke  requiring  a 
greater  pressure  of  steam  than  a  more  open  and 
friable  one.  Steam  from  Lancashire  boilers  at 
100  Hi.  pressure  was  supplied  by  passing  it-  first, 
through  a  reducing  valve  and  then  through  a 
nozzle  of  5-inch  bore.  The  following  results  are 
given,  for  the  ordinary  method  and  for  the  new 
method  with  steaming.  Cub.  ft.  gas  per  ton  at 
N.T.P.,  12,019  and  15,358  respectivelv.  Gross 
calorific  value.  530  and  509  B.Th.TJ.  per  cub.  ft. 
Total [incombustible,  10-7  and  10-9%.  Coke  made 
per  ton  of  coal,  130  and  13-30  cwt.  Analysis 
of  gas  collected  over  24  brs.  gave  the  following 
results:  CO,,  2-9  :  C.Hm,  2-2  :  (),.  0-2  :  CO,  13-9; 
CH4,  22-8;  H„  63-23;  N„4-77%.  Calorific  value 
of  coke,  12,700  B.Th.U.  per  lb.  Liquor  (10-oz.) 
made  25-3  galls,  and  32-68  galls.,  tar  10-9  galLs. 
and  16-61  galls,  under  the  old  and  new  conditions 
respectively.  The  tar  under  the  new  conditions 
was  of  better  quality,  showing  an  increase  in 
benzol,  toluol,  naphtha,  creosote,  etc.,  and  a 
decrease  in  pitch.  Steaming  does  not  appear  to 
have  exercised  a  very  deleterious  effect  on  the 
material  of  the  retort.  No  doubt  more  fuel  is 
consumed  when  producing  water-gas,  an  approxi- 
mate estimate  being  an  addition  of  1  lb.  of  coke 
per  100  lb.  of  coal  carbonised.  The  loss  in  coke 
for  sale  per  ton  of  coal  is  made  up  as   follows  : — 


Carbon  converted  into  water-gas  in  the  retort. 
25  lb. ;  extra  fuel  supply  to  the  producer  to  effect 

the  water-gas  reaction.  25  lb.  ;  fuel  supply  to 
boilers  to  generate  steam.  2t  lb.;  total,  74  lb. 
The  Baring  effected  by  steaming  on  an  annual 
output  of  200  million  cb.  ft.  is  given  as  30%  in 
cost  of  coal,  and  in  weight  of  coal  as  3577  tons. 

—J.  B.C. 

Combustion  :    Fractional  - 


.     \V.    1).     liancroft. 
Adht.  Electrochem.  Soc  Oct.,  1917.     [Advance 

cony.]      10  pages. 

THE  present  knowledge  of  the  relative  rates  of 
combustion  of  various  gases,  especially  in  the 
presence  of  catalysts,  is  reviewed,  reference  being 
made  to  the  work  of  Henry,  Ilempe).  Bone, 
Landolt,  and  Calvert.  The  following  are  some  of 
tho  conclusions  drawn.  At  low  temperatures  the 
nature  of  the  catalyst  may  determine  which  ol 
two  combustible  gases  will  burn  more  rapidly  ;  in 
the  presence  of  platinum,  hydrogen  burns  more 
readily  than  methane  or  ethylene  ;  in  the  presence 
of  copper  oxide  at  250°  C.  all  the  free  hydrogen,  in 
a  mixture  of  this  gas  and  methane,  can  be  burned 
without  the  decomposition  of  any  of  the  methane  : 
in  the  presence  of  fireclay  [""  chamotte  "J  at 
500°  C.  hydrogen  burns  more  readily  than  methane  ; 
in  borosilicate  glass  bulbs  at"  300° — 400' ('.. 
methane,  ethane,  ethylene,  and  acetylene  undergo 
oxidation  much  more  rapidly  than  hydrogen  or 
carbon  monoxide.  The  relative  rates  of  combus- 
tion of  hydrogen  and  carbon  monoxide  depend  on 
the  conditions,  and  in  a  mixture  of  methane  and 
oxygen  with  hydrogen  or  car  >on  monoxide 
exploded  by  an  electric  spark,  the  methane  burns 
more  rapidly  than  either  hydrogen  or  carbon 
monoxide.  By  suitable  selection  of  the  catalyst 
with  a  mixture  of  methane,  hydrogen,  and  oxygen, 
it  should  be  possible  to  obtain  all  intermediate 
stages  from  complete  combustion  of  methane  to 
that  of  hydrogen,  and  if  appears  probable  that  in 
the  absence  of  solid  catalysts  and  at  high  tem- 
peratures methane  burns  more  readily  than 
hydrogen.  At  very  high  temperatures,  also,  tin- 
specific  effect  of  the  solid  catalytic  agent  will 
become  negligible. — D.  P.  T. 

Oils   and   tars;   Studies   in    the   production   of 

from  bituminous  materials.  J.  C.  Ingram. 
School  of  Mines  and  Met,,  Univ.  of  Missouri. 
Bull.  No.  4,  Vol.  3,  May,  1917. 

Four  cannel  coals  (from  Missouri  and  Illinois)  and 
two  bituminous  coals  were  distilled  in  a  horizontal 
gas-fired  retort,  under  similar  conditions,  the 
charge  in,  each  case  weighing  from  25  to  35  lb. 
The  gas  produced  was  measured  and  collected 
after  passing  successively  through  two  condensers, 
and  three  gas-washers  containing  water.  Tables 
are  given  showing  the  amounts  of  gas  and  oil  (or 
tar)  obtained,  and  the  temperature  of  (lie  retort, 
at  half-hourly  intervals  during  tie-  tests.  The  oils 
obtained  from  the  cannel  coals  were  fractionated 
to  yield  gasoline  (up  to  160°  0.),  kerosene  (150° — 
300°  C).  and  lubricating  oil  (above  300°  C.),  and 
coke.  The  bituminous  coals  yielded  small 
quantities  of  tar  (5-35  to  12-5  gall,  per  ton)  com- 
posed of  paraffins,  olefines,  aromatic  substances,  ami 
a  large  proportion  of  bitumens.  The  cannel  coaLs 
gave  comparatively  large  amounts  (28- 1  to  09-7 
gall,  per  ton)  of  oils,  composed  chiefly  of  liquid 
and  solid  hydrocarbons  of  the  methane  and 
oletine  series,  together  with  cresoLs  and  asphalUc 
bodies.  The  cannel  oils  averaged  about  11",, 
gasoline  (similar  to  that  produced  commercially  by 
the  cracking  process),  40%  kerosene,  and  40% 
lubricating  oil  containing  25%  of  solid  paraffins. 
Maximum  gasoline  production  was  obtained  bj 
distilling  between  150 '  and  550°  C.  Hard  paraffin 
and  kerosene  were  formed  in  largest  quantity 
between  560"  and  650*0.,  while  above  050°  r 
soft  paraffins,  heavy  oils,  kerosene,  and  bitumer 
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were  the  main  products.  A  yield  of  between  3500 
and  8100  cub.  ft.  per  ton  of  very  rich  gas  was 
obtained  from  the  eannel  coals,  the  time  of  max- 
imum production  being  between  the  fifth  and  sixth 
half-hours.  Onlv  one  sample  gave  a  saleable 
coke. — T.  St. 

Action  of  coal  gas  on  plants.  III.  Action  of  coal 
gas,  whilst  passing  through  soil  or  water,  on  roots 
and  leafy  branches.     Wehmer.     See  XVI. 

Patents. 

Solid  fuel.  R.  Bowen,  Cheltenham.  Eng.  Pat. 
109,995,  Sept,  30,  1916.  (Appl.  No.  13.914  of 
1916.) 

In  the  manufacture  of  an  artificial  fuel,  the  mixed 
materials  are  submitted  to  pressure  between 
successive  additions  of  the  mixture,  and  are  heated 
to  form  stratified  blocks,  the  face  of  each  layer 
being  treated  to  prevent  perfect  adhesion ;  e.g.,  it 
may  be  cooled  by  treatment  with  compressed 
air,  a  fine  spray  of  water,  or  a  suitable  powder,  or 
the  successive  layers  may  he  separated  by  layers 
•of  hydrated  lime,  fine  coke  dust,  etc. — J.  E.  C. " 

Fuel;  Process  for  maiiufaeturing — - — .  J.  Miller, 
Seattle,  Assignor  to  N.  and  H.  Krantz.  King 
County,  Wash.  U.S.  Pat.  1.211.648,  Oct.  2, 
1917.     Date  of  appl.,  Apr.  18,  1916. 

Combustible  refuse  is  dried  and  ground  into 
particles  of  substantially  uniform  size,  and  is  then 
liea ted  and  mixed  with  crude  oil  (20  parts),  pitch 
(20  parts),  and  a  mixture  of  rosin,  charcoal,  and 
gasoline  (10  parts  to  50  parts  of  the  refuse).  The 
product  is  moulded  into  blocks. — W.  F.  P. 

Gas  generators  ;   Device  for  preventing  escape  of  gas 

from .     W.   J.   Metlersh- Jackson,    London. 

From   C.    M.    Stein   et   Cie.,    Paris.     Eng.    Pat. 

109,933,    Mar.    14,    1917.     (Appl.    Xo.    3716   of 

1917.) 
\  movable  member,  adapted  to  be  placed  around 
or  adjacent  to  a  slice  hole,  is  fitted  with  a  nozzle 
and  a  flexible  tube  for  supplying  gaseous  fluid 
under  pressure,  or  a  stream  of  gaseous  fluid  may 
be  directed  across  the  mouth  of  the  slice  hole  to 
form  a  screen  and  to  prevent  escape  of  gas. — J.E.C. 

Liquid  fuels  for  firing  furnaces  and  for  high  com- 
pression oil  engines.  G.  E.  Ilevl.  London.  Eng. 
Pat.  110,023,  Oct,  5,  1916.  "(Appl.  Xo.  14,148 
Of   1916.) 

Mineral  oil  is  treated  with  solid  caustic  alkali  to 
neutralise  any  acids  and  to  form  compounds  with 
any  sulphur  present.  The  oil  is  cooled  to  eliminate 
naphthalene,  and  then  heated  to  promote  the 
solution  of  pitch,  which  is  added  to  the  extent  of 
up  to  50%. — J.  E.  C. 


Hydrocarbons;     Combining   liquid 


in  a  retort  which  communicates  with  an  expansion 
chamber,  means  being  provided  for  maintaining 
a  predetermined  pressure  in  the  retort,  and  for  per- 
mitting the  mixture  to  flow  to  the  expansion 
chamber  when  this  pressure  is  exceeded.  A  high 
pressure  is  developed  by  vaporisation  of  the  oil. 
and  the  mixture  is  then  caused  to  expand  under 
adiabatic  conditions,  whereby  the  heavier  con- 
stituents are  condensed,  thus  permitting  the 
separation  of  the  lighter  constituents  by  subse- 
quent condensation. — T.  St. 


IIb.— DESTRUCTIVE  DISTILLATION ; 
HEATING;    LIGHTING. 

Patents. 

Electrode  :    Arc  light  .     K.   Tornberg,  Lynn, 

Mass.,  Assignor  to  General  Electric  Co.    U.S.  Pat. 
1,2  10,628,Sep.  18,1917.Dateof  appl.,Mar.l3.19Hi. 

Akc  lamp  electrodes  are  made  by  filling  a  con- 
ducting tube  with  a  powdered  mixture  of  barium 
peroxide  and  titanium  carbide,  and  heating  the 
top  of  the  filled  tube  until  oxygen  is  liberated  from 
the  peroxide  to  enter  into  exothermic  reaction  with 
the  carbide.  The  action  is  propagated  throughout 
the  whole  length  of  the  tube,  and  the  mass  is  then 
allowed  to  cool. — B.  N. 


to   render 


them  suitable  as  fuel  when  used  in  internal  com- 
bustion engines.  J.  A.  Stoneham,  London. 
Eng.  Pat,  110,132,  July  10.  1917.  (Appl.  No. 
9954  of  1917.) 

Petroleum  derivatives  having  a  flash  point  above 
120°  F.  (48°  C.)  and  coal  tar  distillates  having  a 
flash  point  between  80°  and  90°  F.  (27° — 32°  C.) 
are  mixed,  generally  in  equal  quantities,  and  to  the 
mixture  is  added  about  25  0o  of  benzine,  with  or 
without  0-5%  of  ether.— J.  E.  C. 

Hydrocarbons  ;  Process  of  and  apparatus  for  pro- 
ducing light  — ■ — .  J.  E.  Holmes,  Cushing, 
Okla.  U.S.  Pat.  1,241,979,  Oct.  2,  1917.  Date 
of  appl.,  Aug.  31,  1915. 

Measured  quantities  of  petroleum  oil  or  distillate 
and  natural  gas  are  heated  to  a  high  temperature 


Tungsten    lamp ;    Incandescent 


E.    Friede- 


rich,  Berlin,  Assignor  to  General  Electric  Co., 
Xew  York.  U.S.  Pat.  1,240,700,  Sept,  18,  1917. 
Date  of  appl.,  June  11,  1913. 

A  sealed  lamp  bulb  is  provided  with  a  tungsten 
filament,  and  a  solid  inorganic  compound  con- 
taining oxygen,  such  as  barium  chlorate,  which  is 
placed  in  a  position  so  as  to  be  heated  by  the 
filament.  The  compound,  at  the  temperature 
attained  by  the  lamp,  has  an  oxygen-dissociation 
pressure  not  greater  than  that  of  a  first-class 
vacuum,  thus  maintaining  an  oxygen  atmosphere 
at  this  pressure  during  the  life  of  the  lamp.  The 
oxygen  reacts  with  the  vaporised  tungsten  to 
form  solid  and  substantially  transparent,  non- 
volatile reaction  products,  which  do  not  increase 
the  pressure  in  the  bulb. — B.  N. 

Distillation     of     materials     containing     cellulose ; 

Process  for  the  dry .     H.  Von  Hochstetter, 

Assignor  to  Holzverkohlungs-Ind.  A.-G.,  Con- 
stance, Germanv.  U.S.  Pat.  1,241,789,  Oct.  2, 
1917.     Date  of  appl.,  Apr.  2,  1913. 

See  Ft.  Pat.   155.345  of  1913  ;  this  J.,  1913,  937. 


HI.— TAR   AND   TAR    PRODUCTS. 

Studies    in    the    production  of    oils   and  tars   from 
bituminous  materials.     Ingram.     See  IIa. 

Patent. 

Naphthalene  from  [coal-tar]  hydrocarbons  ;    Process 
for  removing  — — .     G.  E.  Hevl,  London.     Ens;. 
Pat,     109,836,     Sept,     25,     1916.     (Appl.     No. 
13.589  of  1916.) 
After  the  usual  treatment  of  hydrocarbon  liquids 
with  dilute  alkali,  the  bulk  of  the  naphthalene  is 
separated    by    cooling,    and    a    quantity    of    con- 
centrated   or    solid    caustic    alkali    sufficient    to 
neutralise  the  residual  tar  acids  is  added   before 
or  during  distillation.     When  the  alkali  is  added 
before  distillation,  the  naphthalene  separates  on 
cooling   or   standing  ;     when   it   is   added    during 
distillation  the  naphthalene  separates  in  tho  con- 
denser.— F.  W.  A. 
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IV.— COLOURING  MATTERS  AND  DYES. 


Patents. 

Telrakisazo    dycstuffs  ;      Blue 


.     Akt.-Ges.     l". 
Anilinfabr.,  Berlin.     Eng.  Fat.  101,967,  Oct.  5, 

1910.  (Appl.  No.  14,170  of  191(5.)  Under  Int. 
Conv.,  Oct.  22,  1915.  Addition  to  Enu'.  Pat. 
14,789  of  1915  (this  J..  1910,  171). 

1  Mol.  of  a  diazotised  naphthylannnesulphonic  acid, 
othVr  than  2-naphthyIamine-4.8-disulphonic  acid 
claimed  in  the  main  patent,  or  a  diazotised  aniline- 
sulphonic  acid  is  combined  with  1  mol.  of  a  middle 
component,  the  intermediate  product  is  diazotised 
and  combined  with  1  mol.  of  a  second  middle  com- 
ponent, the  product  is  diazotised  and  combini  d 
witli  1  mol.  of  2-amino-5-naphtnol-7-sulphonic 
acid,  and  again  diazotised  and  combined  with 
1  mol.  of  resorcinol.  m-Toluidine.  p-xylidine,  3- 
anflno-4-methoxy-  1  -methyl  benzene,  1-naphthyl- 
amine  or  its  8-  or  7-sulphonie.  acid,  l-amino-2- 
naphthol  ethyl  ether  or  its  0-  or  7-sulphonic  acid, 
and  2 -amino-5-naphthol-7-sulphonic  acid  are 
specially  suitable  middle  components. — F.  W.  A. 


and 


Azo    dyestuffs ;      Manufacture    of     new 

metal  compounds  thereof,  and  application  of  the 
dyestuffs  ami  compounds  in  dyeing.  O.  Imray, 
London.  From  Society  of  Chemical  Industry 
in  Basic.  Switzerland.  Kng.  Pat.  110,060, 
Dec.   19,   1916.     (Appl.  No.  18,206  of   1916.) 

A  DIAZO-COMPOUND  of  the  benzene  or  naphthalene 
series  (particularly  an  o-hydroxy-diazo-compouml. 
a  diazo-salicylic  acid,  or  other  diazo-carboxylic 
arid)  is  combined  with  a  condensation  product  of 
a  phenol  (particularly  resorcinol)  or  a  naphthol 
(particularly  a  dihydroxynaphthalene)  with  aceto- 
or  oxnlo-acetic  ester.  The  mordant  dyestulTs  pro- 
duced give  fast  dyeings  on  animal  fibres,  and  may 
be  after-chromed,  etc.,  and  give  valuable  water- 
soluble  metal  compounds  with  copper,  chromium, 
etc.,  compounds. — F.  W.  A. 

[Dyestuffs]   of   the   anOiraquinone   series;     Manu- 
facture   of    condensatioyi    j>roducts .     A.     <■. 

Bloxam,  London.  From  Durand  et  Husruenin 
S.A..  Basle.  Switzerland.  Eng.  Pat.  lio.042, 
Oct.  31,  1916.     (Appl.  No.  15,533  of  1910.) 

See  Ger.  Pit.  294,447  of  1913  :  this  J..  1916,  1214. 
The  amino  compounds  specified  are  dialkyl-/i- 
phenylenediamines  having  no  substdtuent  in  one 
amino  group. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Yariotis  modes  of  combination  of  methyl  aleohol  in 
plants.  Dctcnnination  of  pectin-  and  li.jrmt- 
methyl  alcohol  in  roots.  Von  Fellenberg.  Sec 
XIXa. 


Patents. 
Yarns  ;  Apparatus  for  moistening 


R.Jacubi. 
Nijmegen.  Holland.  Eng.  Pat.  109.6S0,  Oct.  31, 
1916.     (Appl.  No.  15,509  of  1916.) 

The  cops  or  cheeses  of  yarn  are  secured  on  pins 
mounted  on  carriers  placed  in  frames,  which  can 
bo  pushed  into  the  yarn-moistening  chamber  ; 
this  chamber  is  so  constructed  that  the  end  walls 
of  the  Frames  form  closures  tor  the  chamber  when 
they  are  either  pushed  in  or  withdrawn  from  it. 
Air  is  moistened  by  means  of  a  "  Jacobine,"  and 
distributed  through  the  yarn  in  the  chamber, 
either  by  pressure  or  vacuum  induced  through  the 
water  sprays. — J.  F.  B. 


Woollen   and   other   textile   fabrics  ;     Waterproofing 

of .     J.  L.   Wahnrow,   London.      Kng.  Pat. 

109,691,  Nov.  8,  1910.  (Appl.  No.  16,003  of 
1916.) 

A  SOLUTION  consisting  of  powdered  alum,  2  lb.  ; 
sugar  ot  lead.  2  lb.  :  gum  arabic,  2  oz.  ;  powdered 
lime,  2  oz.  ;  washing  soda,  2  oz.,  and  water, 
18  quarts,  is  filtered  :  the  woollen  or  other  fabric 
is  dipped  in  the  solution  and  dried,  preferably  by 
heated  calender  rolls. — J.  F.  B. 

Coating  iubrics  or  materials;    Apparatus  for . 

s.  1  u\  ies,  London.  Eng.  Pal .  1  10,060,  .Nov.  21. 
1910.      (Appl.  No.  10.075  of  1910.) 

Tin:  material,  supported  on  an  endless  band,  is 
coated  by  parsing  against  the  opening  oi  a  trans- 
versi  container  holding  the  coating  liquid  and 
provided  with  a  knife  or  scraper.  The  container 
may  be  movable,  and  the  apparatus  may  also 
include  a  receptacle  and  scraper  lor  the  removal 
of  coating  agent  which  may  pass  on  to  the  end1 
band  alter  the  material  to  be  coated  has  passed 
through  the  machine.  In  addition,  the  apparatus 
may  include  suitable  dressing  devices  for  the  pre- 
liminary treatment  of  the  material. — 1).  F.  T. 

Fabrics;     Solution  for  waterproofing .     T.   C. 

James.  Chicago,  111.      U.S.   Pat.    1.210. 3  15,  Sept. 

18,  1917.     Date  oi  appl.,  Sep.  30,  191  1. 

One  part  each  of  lead  acetate  and  powdered  alum 
are  dissolved  in  25  times  their  combined  weight  of 
water  and  3/8  part  of  gum  arabic  dissolved  in  an 
alcoholic  medium  is  mixed  with  the  solution. 

—J.  F.  B. 

Sulphite  cellulose;  Method  of  preparing-  — .  ('. 
Mac  he-Wiig,  Portland.  Me.  U.S.  Pat.  1 ,240,920, 
Sep.  25,  1917.     Date  of  appl.,  Nov.  7.  1914. 

Wood  in  small  pieces  is  boiled  in  a  solution  of 
■  ■■  I.  mm.  sodium,  or  magnesium  bisulphite,  and  a 
small  quantity  of  sodium  chloride  {e.g.,  less  than 
5%)  is  injected  during  the  boiling. — F.  SP. 

Cellulose;    Proeess  of  preparing  solutions  of . 

Z.  Ostc-nberg,  San  1'ran'isco.  Cal..  Assignor  to 
International  Cellulose  Co.,  Reno,  Nev.  U.S. 
Pat.  1,242,030,  Oct.  2,  1917.  Date  of  appl., 
Apr.  7,   1916. 

Cellulose  is  ."treated  with  a  mixture  of  a  chloride 
and  sulphuric  acid  of  more  than  60%  concentra- 
tion.— F.  Sp. 


Pulp  for  papermaking  purposes  and  the  like  : 
Apparatus  for  trashing .  s.  Milne,  Edin- 
burgh. Eng.  Pat.  109,594,  Jim.-  19.  1917. 
(Appl.  No.  8778  of  1917.)  Addition  to  Kng.  Pat 
107.110  of  1910  (this  J..  1917.  959). 

The  principle  of  washing  described  in  the  original 
specification,  which  consists  in  passing  the  pulp 
over  on,-  side  of  a  wire  cloth  while  applying  sprays 
of  water  to  the  other  side,  is  adapted  to  the'  washing 
drum  of  a  hollander.  The  trough  of  ordin- 
ary construction  is  provided  with  a  washing  drum 

covered    with    wire    cloth.      The    inner    end    of    1  lie 
drum  is  closed,  while  the'  outer   end   is   open  and 
abuts  against  a  flange  fixed  to  the  side  of     the 
trough,    the    joint    being    packed    with    suitable 
material.     The   drum    is   mounted    on   a    hollo 
trunnion  at  the  outer  end  and  a  water  pipe  passi 
through  the  bearing,  from  win.  h  sprays  of  Wl 
directed  against  the  inner  peripherj  at  the  portioi 
where  it  is  in  contact  with  the  pulp.     The  was 
-     flows    out.    through    a    drain    outlet     in    th 
ll.  Dge. — J.  F.  B. 


i 


Act  h/lielluloses  ;  Modifying 


.    E.  Cnocvenage 
Heidelberg,  Assignor  to  Knoll  und  Co.,  Ludwig 
hafen,  Germany.      U.S.  Pat.  1,241,995,  Oct.  2, 
1917.     Date  of  appl.,  Jan.  29,  1913. 

See  Fr.  Pat.  163,835  of  1913  ;  this  J..  1913,  786. 


Vol.  XXXVI.,  Xo.  22.]     Cl.  VL— BLEACHING  ;  DYEING,  &C.     Cl.  VII.— ACIDS ;  ALKALIS,  &o. 


1175 


Washing  detergent  compounds  and  modes  of  using 
the    same.     Eng.     Pat.     109,846.     See     XII. 


VI —BLEACHING ;  DYEING ;  PRINTING ; 
FINISHING. 

Patent. 

Manufacture  of  netc  azo  dyesluffs  and  metal  com- 
pounds thereof  and  their  application  in  dyeing. 
Eng.  Pat.  110,066.     See  IV. 


VH.— ACIDS ;  ALKALIS ;  SALTS ;  NON- 
METALLIC  ELEMENTS. 

NUrous  acid  ;    Velocity   of  decomposition  and  dis- 
sociation constant   of .     P.   O.   Ray,   M.   L. 

Dev,  and  J.  C.  Ghosh.  Chem.  Soc.  Trans.,  1917, 
111,  413—417. 
A  solution  of  nitrous  acid  of  Ar/32  concentration 
was  prepared  by  double  decomposition  of  jV/16 
solutions  of  barium  nitrite  and  sulphuric  acid  at 
0°  C,  and  the  velocity  of  decomposition  was 
determined  at  0°,  21°,  and  40°  C.  respectively. 
The  decomposition  follows  the  course  ofj  a  uni- 
molecular  reaction,  the  velocity  constant  being 
000014  at  0°,  000022  at  21°,  and  000057  at 
40°  C.  The  maximum  concentration  of  nitrous 
acid  obtainable  at  0°  C.  is  0185  N.  Determina- 
tions of  electrical  conductivity  at  0°  C.  gave  a 
value  of  6  x  10-4  for  the  dissociation  constant  of 
nitrous  acid  at  this  temperature.  For  the  deter- 
mination of  nitrous  acid  the  permanganate  method 
was  found  to  be  more  trustworthy  than  the  urea 
method  (compare  Werner,  this  J.,  1917,  1147). 


Pyrophosphoric  acid  ;  Structure  of  - 


.  E.Balareff. 
Z.  "anorg.  Chem.,  1917,  99,  190—194.  J.  Chem. 
Soc,  1917,  112,  ii.,  467. 

Further  evidence  is  given  in  favour  of  an  un- 
symmetrical  structure  for  pyrophosphoric  acid. 
When  orthophosphoric  acid  is  dehydrated  by 
boiling  with  SOCla,  the  pyro-acid  formed  is 
always  accompanied  by  metaphosphoric  acid,  whilst 
when  S02C12  is  used,  only  the  pyro-acid  is  obtained. 
Ethyl  metaphosphate,  prepared  from  ether  and 
phosphoric  oxide  without  heating,  combines  with 
ethyl  Orthophosphate  at  185° — 190°  C.  forming 
the  pyrophosphate.  Ethyl  metaphosphate  does 
not  combine  with  methyl  orthophosphate,  but 
methyl  metaphosphate  is  formed  by  heating  methyl 
pyrophosphate.  Calcium  pyrophosphate  reacts 
with  phosphorus  pentacbloride  according  to  the 
equation  2Ca2P20,  +6PC15  =Ca(PO,)2  +8POC1,  + 
3CaCl2,  and  the  strontium  salt  behaves  in  a  similar 
manner. 

Pyrophosphoric  acid  ;  Volumetric  determination  of 
— .  D.  Balareff.  Z.  anorg.  Chem.,  1917  99, 
184—186.     J.  Chem.  Soc,  1917,  112,  ii.,  506. 

A  solution  of  sodium  pyrophosphate,  acidified 
with  a'known  quantity  of  sulphuric  or  hydrochloric 
acid,  may  be  titrated  with  sodium  hydroxide,  the 
maximum  redness  of  phenolphthalein  being  taken 
as  the  end-point.  The  indication  is  sharper  in 
presence  of  sodium  chloride.  Sodium  pyrophos- 
phate solution  may  also  be  estimated  by  adding  it 
to  an  excess  of  silver  nitrate  solution,  collecting 
and  washing  thepreipitate  of  silver  pyrophosphate, 
and  titrating  the  filtrate  with  thiocyanate.  The 
silver  cannot  be  replaced  by  load.  Formulae  are 
given  for  the  titration  of  ortho-,  pyro-,  and  meta- 
phosphoric acids  in  the  same  solution  with  sodium 
hydroxide,  the  indicators  used  being  methyl 
orange,  phenolphthalein,  and  silver  nitrate-lac- 
moid  (compare  this  J.,  1917,  336). 


Phosphates  of  calcium.  Part  IV.  ■  The  basic 
phosphates.  H.  Bassett,  jun.  Chem.  Soc  .Trans.. 
1917,  111,  620— G42.  (See  this  J.,  1907,  199, 
317  ;  1909,  722.) 

The  author  gives  the  results  of  a  phase-rule 
examination  at  25°  C,  and  also  at  100°  C.  and 
higher  temperatures,  of  that  portion  of  the  system, 
CaO — P206 — H20,  lying  between  the  regions 
where  dicalcium  phosphate  and  calcium  hydroxide 
respectively  are  the  stable  solid  phases.  The 
chief  experimental  difficulties  were  due  to  the 
extreme  slowness  with  which  equilibrium  is 
attained.  It  was  found  that  two,  and  only  two, 
phosphates  of  calcium  more  basic  than  dicalcium 
phosphate  exist  which  can  be  in  stable  equilibrium 
with  an  aqueous  solution  at  25°  C.  (and  probably 
at  any  temperature).  These  are  tricalcium  phos- 
phate and  hydroxyapatite  (CajPjOsJjCafOH)^ 
The  view  of  Cameron,  Seidell,  and  Beli  (this  J., 
1906,  120)  that  a  series  of  solid  solutions  exists  in 
this  region  of  the  system  is  shown  to  be  incorrect. 
The  range  of  existence  of  hydroxyapatite  extends 
from  markedly  acid  through  neutral  to  markedly 
alkaline  solutions.  The  nature  of  bone  phosphate 
is  discussed,  and  it  is  concluded  that  this  is  a 
mixture  of  hydroxyapatite  and  calcium  carbonate 
with  small  amounts  of  adsorbed  bicarbonates  of 
sodium,  potassium,  and  magnesium.  It  is  probable 
that  hydroxyapatite  is  the  only  calcium  phosphate 
which  can  exist  permanently  under  normal  soil 
conditions.  When  superphosphate  is  added  to  the 
soil  the  hydroxyapatite  formed  by  the  "  reversion  " 
of  the  monocalcium  phosphate  is  produced  in  a 
finoly-divided  state.  Finely  ground  basic  slag 
when  added  to  the  soil  will  also  yield  hydroxyap- 
atite fairly  quickly  whether  it  contains  tetracalcium 
phosphate,  as  has  been  suggested,  or  some  other 
compound  more  closely  related  to  hydroxyapatite. 
Earthy  phosphorites  and  coprolites  are  most 
probably  impure  mixtures  of  hydroxyapatite  and 
calcium  carbonate,  and  this  is  in  accord  with  the 
known  fact  that  when  extremely  finely  ground 
they  give  satisfactory  results  when  used  directly 
as  fertilisers.  Under  the  conditions  which  have 
led  to  the  accumulation  of  phosphatic  deposits,  a 
certain  amount  of  replacement  of  the  hydroxyl 
of  hydroxyapatite  by  chlorine  or  fluorine  has 
occurred. 

Potassium  stannichloride  ;    Simple  method  of  pre- 
paring  .   J.  G.  F.  Druce.   Chem.  Soc.  Trans., 

1917,  111,  418—419. 
Potassium  stannichloride  may  bo  obtained  by 
oxidising  with  chlorine  a  concentrated  solution 
of  potassium  stannochloride  or  a  solution  of 
stannous  chloride  in  a  concentrated  solution  of 
potassium  chloride  made  sligntly  acid  with  hydro- 
chloric acid.  22.  grms.  of  stannous  chloride  is 
dissolved  in  a  concentrated  solution  of  16  grms. 
of  potassium  chloride,  with  addition  of  a  few  drops 
of  concentrated  hydrochloric  acid.  A  slow  stream 
of  chlorine  is  passed  into  the  solution  for  about 
3  hours,  a  small  quantity  of  concentrated  hydro- 
chloric acid  is  added,  the  solution  is  concentrated 
on  a  water-bath  at  50° — 70°  C,  and  allowed  to 
crystallise. 

Hydrogen  oxalates  of  the  alkaline-earth  metals.     G. 

Bruhns.     Z.  anorg.  Chem.,   1910,   95,   191—224. 

J.  Chem.  Soc,  1917,  112,  i.,  534—535. 
In  view  of  the  uses  of  oxalic  acid  in  analysis,  and 
of  the  advantages  ot  pure  oxalic  a<  id  as  a  standard 
for  volumetric  solutions  (this  J.,  191ii,  908  :    1917, 
545),  the  conditions  under  which  acid  salts  o 
alkaline-earths  are  formed  hive  boon  investignt.-.  . 
Dilute   solutions    of    barium    chloride    yield    with 
2  mols.  of  oxalic  acid  a  crystalline  precipit 
the    salt    BaH2(C20,):.2B.20,    which    is    rapidly 
decomposed    bv    cold    water.     On.'    Biol.    I12U    is 
readily  lost,  even  at  atmospheric  tcmporatuiv  in  a 
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vacuum,  whilst  the  other  molecule  is  only  driven 
off  at  125°  0.  Solutions  of  progressively  diminish- 
ing aridity  yield  the  salts  BatH,(C,O«),,8H,0  and 
BaaH4(C,0<)4,SH,0,  all  being  similar  in  appear- 
ance. Titration  with  .Y/10-sodium  hydroxide 
shows  that  a  small  part  of  the  oxalic  aeid  remains 
combined   with   the   normal   oxalate,   even  after 

prolonged  boiling.  When  barium  hydroxide  solu- 
tion is  in  excess,  the  precipitated  barium  oxalate 
contains  an  excess  of  barium.  The  error  in 
titrating  barium  with  oxalic  acid,  and  conversely, 
i^  therefore  considerable.  Normal  luirium  oxalate 
may  contain  more  than  1  H  ,<  >  whin  precipitated 
i  old  from  barium  hydroxide  and  oxalic  acid,  whilst 
the  product  from  barium  chloride  and  sodium 
oxalate  may  contain  less  than  1  mol.,  even  from 
dilute  solution.  At  100'  ('.  it  only  contains 
.'.HO.  Strontium  has  less  tendency  to  form 
acid  salts.  A  salt.  8r,H,(C,0,l),,2B:,0,  is  obtained 
which.    IB    decomposed    completely    by    cold    water. 

slow  crystallisation  from  slightly  acid  solution, 
however,  yields  homogeneous  crystals  containing 
an  excess  of  acid,  which  are  only  very  slowly 
decomposed  by  water.  Strontium  chloride  i>  more 
suitable  than  calcium  chloride  for  addition  in 
titration  of  oxalic  acid  under  conditions  which 
cause  rapid  precipitation.  A  N/ 10 -solution  of 
strontium  hydroxide  is  very  suitable  for  volumetric- 
estimations  of  oxalic  acid,  care  being  taken 
that  the  alkaline  solution  is  not  in  excess,  which 
would  cause  the  precipitate  to  retain  strontium. 
The  water  of  crystallisation  varies,  as  in  the  case 
of  other  oxalates,  with  the  conditions  of  prepara- 
t  ion.  The  titration  of  oxalic  acid  in  nitric  acid 
solution  is  quite  satisfactory  in  the  presence  of 
barium  nitrate,  and  even  of  barium  chloride. 

Manganese   sails ;     Reaction   of .      V.    Macri. 

Boll.  Ohim.  Farm.,  1017.  56,  377.   J.  Chem.  Soc, 

1917,  112,  ii.,  511. 
When  a  solution  containing  manganese,  even  in 
very  small  proportion,  is  rendered  slightly  alkaline 
and1  shaken  and  treated  successively  with  a  few- 
drops  of  alkali  oxalate  solution  and  of  acetic  acid, 
the  liquid  assumes  a  distinct  and  persistent  rose 
red  colour.  The  reaction  is  rendered  more  sensi- 
tive if  the  alkaline  solution  is  boiled  and  then 
allowed  to  cool  before  the  addition  of  oxalate  and 
acetic  acid,  and  also  if  one  or  two  drops  of  hydrogen 
peroxide  solution  are  added  before  the  liquid  is 
made  alkaline.  Salts  of  other  metals  do  not 
interfere  with  the  reaction,  except  that  those 
u'iving  coloured  solutions,  especially  if  present  in 
marked  proportion,  may  mask  it. 

Ferric    hydroxide  ;     Adsorption    of    sulphziric    acid 

by ,  and  formation  of  colloidal  sulphur  from 

sulphides.     E.  Dittler.    Kolloid  Zeits..  1917,  21, 
27—28.     J.  Chem.  Soc,  1917,   112,  ii.,  443. 

Experimental  results  are  recorded  which  show 
that  sulphuric  acid  is  adsorbed  by  ferric  hydr- 
oxide to  such  an  extent  that  errors  may  be  intro- 
duced in  the  estimation  of  sulphur  in  pyrites  by 
Lunge's  method.  By  the  action  of  steam  on 
pyrites  and  marcasite  for  prolonged  periods, 
small  quantities  of  colloidal  sulphur  are  produced. 
It  is  suggested  that  native  sulphur  may  in  some 
cases  have  been  formed  by  a  similar  action. 

sih-cr  peroxide  and  the  valence  of  silver.     II.  ('.  1*. 

Weber.      Amer.    Elect  rochem.    Soc,  Oct.,  1917. 

[Advance  copy.]  10  pages. 
Tin:  brownish-black  "  silver  peroxide  "  to  which 
the-  formula  2Ag,04,AgNO|  has  been  ascribed 
(Brown,  this  J.,  191(1,  1217)  forms  a  dark  coloured 
solution  in  nitric  acid.  This  solution  retains  its 
colour  for  24 — 36  hours  in  the  cold  but  at  once 
decomposes  on  warming  or  on  dilution  :  when 
cooled  in  liquid  air  it  gives  a  yellowish  crystalline 
mass  which  on  melting  reproduces  a  black  liquid. 


The  addition  of  soluble  chlorides  induces  rapid 
decomposition  of  the  solution  even  at  very  low 
temperatures  ;  the  solution  is  without  action 
on  a  solution  of  permanganate,  persulpliate,  or 
chromato,  but  converts  lead  nitrate  gradually 
into  lead  dioxide  and  manganese  sulphate  instantly 
into  permanganic  acid;  ammonium  salts,  with  the 
exception  of  the  nitrate,  cause  the  decomposition  of 
dilute  solutions  of  the  "  peroxide."  The  formula 
2.Agl04,AgNOa  accords  satisfactorily  with  these 
facts  if  it  is  assumed  that  the  silver  in  the  former 
constituent  is  present  in  a  form  of  high  valency 
corresponding  with  such  compounds  as  per- 
manganates, chromates,  and  persulphates,  and 
this  assumption  receives  confirmation  from  experi- 
ments on  the  migration  of  the  ions  during  electro- 
lysis. When  the  nitric-  acid  solution  is  electrolysed 
in  a  suitable  apparatus,  the  dark  coloured  "  per- 
oxynitrate  "  ions  are  found  to  move  towards  the 
anode  whilst  simultaneously  silver  ions  migrate 
towards  the   cathode;     the  relation   between   the 

j  amounts  of  silver  travelling  towards  the  anode 
and  cathode  respectively  suggests  that,  the  oxidie 
compound  is  the  silver  salt  of  an  argentic  acid 

i  probably  containing  trivalent  silver,  a  likely 
formula  for  the  compound  being  Ag(Ag02)„  in 
which  the  silver  in  the  cathion  and  anion  is 
respectively  di-  and  tri-valent.  The  fact  that  no 
hydrogen  peroxide  is  formed  in  the  decomposition 
of  the  "  peroxide  "  excludes  the  possibility  of  the 
double  compound  being  a  pernitrate  or  of  its 
containing  a  true  peroxide,  and  is  in  agreement 
with  the  structure  now  suggested. — D.  F.  T. 

Hydrogen    peroxide ;     Sensitive    reaction    of   

depending  on  the  formation  of  dihydroxytartarie 
acid.  G.  Deniges.  Ann.  China.  Analvt..  1917, 
22,  193. 
Two  cc.  of  5%  tartaric  acid  solution  is  mixed  with 
2  drops  of  5  %  ferrous  ammonium  sulphate  solution, 
from  0  1  to  2  0  c.c.  of  the  solution  to  be  tested  is 
then  added,  and  the  mixture  is  treated  with  5  drops 
of  sodium  hydroxide  solution.  If  the  test  solution 
contained  hydrogen  peroxide,  a  violet  coloration 
appears  immediately.  The  reaction  may  be 
obtained  with  as  little  as  0  05  mgrm.  of  hydrogen 
peroxide. — W.  P.  S. 

Packing  and  plant  handling  of  ha:ardous  chemicals 
Laury.     See  I. 

Theory  of  contact  catalysis.     Poisoning  of  catalytic 
agents.     Bancroft.     See  I. 

Action  of  oxygen  on  rhodium.     Gutbier  and  others. 
See  X. 


Patents. 


(.. 


F. 

2s. 


Alkaline  peroxide;    Manufacture  of  — 

Jaubert,  Paris.  Eng.  Pat.  101.709.  Sept 
1916.  (Appl.  No.  13,813  of  1916.)  Under  Int. 
Conv.,  Oct.  2,  1915. 
Alkaline  peroxide,  more  particularly  sodium 
peroxide,  is  obtained  in  very  porous  masses  or 
lumps  of  low  density,  by  slow  oxidation  of  the 
melted  metal.  For  instance,  sodium  is  heated 
to  about  300°  C.  in  aluminium  boats  in  a  suitable 
retort  through  which  passes  a  slow  stream  of  a 
mixture  of  90 — 95  %  of  nitrogen  and  5  to  10%  Ol 
oxygen,  free  from  carbon  dioxide.  It  is  neces- 
sarj  that  the  metal  shall  not  actually  burn,  other- 
wise ttie  peroxide  is  melted  and  formed  in  compact 
lumps.  In  this  porous  form  the  peroxide  is  particu- 
larly suitable  for  the  treatment  of  vitiated  air, 
in  respirators,  etc.  ;  the  activity  of  the  sodium 
salt  in  this  rcspei  t  is  increased  by  addition  of  a 
little  potassium  and  still  more  by  the  addition  of 
small  quantities  of  catalysts  such  as  nickel,  copper, 
cobalt,  or  manganese  oxides.  ( Reference  is 
directed  in  pursuance  of  Sect.  7,  Sub-sect.  4.  of  the 
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Patents  and  Designs  Act,  1907,  to  Ens.  Pats. 
20,003  of  1891,  8865  of  1904,  and  7641  of  1907  ; 
this  J..  1892,  1005  ;    1904,  833  ;    1907,  1008.) 

— B.  V.  S. 

Magnesium   chloride ;     Production   and   utilisation 

of .     G.  H.  Bailey,  G.  W.  A.  Foster,  and 

The  British  Aluminium  Co.,  Ltd..  London.  Eng. 
Pat.  109,996,  Sept.  30,  1916.  (Appl.  No. 
13,934  of  1916.) 

Anhydrous  magnesium  chloride  is  prepared  by 
the  action  of  chlorine  or  of  waste  gases  containing 
chlorine  on  a  mixture  of  magnesium  and  carbon  at 
750°  to  800°  C.  The  magnesia-carbon  mixture  is 
prepared  in  briquette  form  by  moulding  a  mixture 
of  magnesite  or  magnesia  and  carbon,  cemented 
together  with  tar,  and  heating  to  1000° — 1200°  C, 
out  of  contact  with  oxygen.  The  proportions  are 
such  as  to  leave  40  parts  of  magnesium  oxide  to 
12  parts  of  carbon,  as  required  by  the  equation  : — ■ 

MgO  +  C  +C1 2  =MgCl  2  +  CO . 
The  magnesium  chloride  is  formed  in  molter  con- 
dition and  may  be  collected  as  such  or  used  for 
maintaining  the  supply  of  chloride  to  an  electro- 
lytic apparatus  for  the  production  of  metallic 
magnesium  ;  in  the  latter  case  the  clilorine  pro- 
duced by  the  electrolysis  is  utilised  to  react  with 
fresh  supplies  of  the  magnesia -carbon  mixture. 
A  suitable  apparatus  for  continuous  working  of 
the  process  is  described. — B.  V.  S. 

Aluminous  compounds  ;     Treatment   of  .     H. 

Spence,  W.  B.  Llewellvn,  and  P.  Spence  and 
Sons,  Ltd..  Manchester.  Eng.  Pat.  109,998, 
Oct.  2,  1916.  (Appl.  No.  13,958  of  1916.) 
Powdered  ignited  alunite  is  mixed  with  water 
and  treated  with  sulphur  dioxid",  preferably  at 
about  40°  C.  In  order  to  prevent  the  formation 
of  double  basic  aluminium-alkali  sulphate  the 
solution  is  treated  if  necessary  with  milk  of  lime 
to  reduc  i  the  excess  of  acid,  above  what  is  required 
by  the  alkalis  and  alkaline-earths  present,  to  a 
proportion  of  about  0-9  mol.  of  acid  to  1  mol.  of 
alumina  ;  it  is  then  filtered  and  boiled  to  drive  off 
sulphur  dioxide  ;  air  is  excluded  to  avoid 
oxidation  and  precipitation  of  iron  salts.  A  pure 
basic  aluminium  sulphate  separates,  easily  soluble 
in  acids  and  yielding  practically  pure  alumina 
on  heating. — B.  V.  S. 

Calcium    or    other    metal    cyanamide ;     Process    of 

making .     J.  H.  Reid,  Newark,  N.J.     U.S. 

Pat.  1,241,020,  Sept.  25,  1917.  Date  of  appl., 
June  28,  1915. 

A  molten  carbide,  e.g.,  calcium  carbide,  is  intro- 
duced into  an  atmosphere  of  nitrogen  and  the 
association  of  the  ingredients  maintained  until 
combination  to  cyanamide  is  complete. — F.  Sp. 

Iodine ;      Manufacture     of    .      V.     Vincent, 

Quimper,  France.  Eng.  Pat.  101,87  »,  Oct.  2, 
1916.  (Appl.  No.  13,979  of  1916.)  Under  Int. 
Conv.,  Oct.  16,  1915. 

See  Ft.  Pat.  480,014  of  1915  ;    this  J.,  1917,  137. 

Elevating  or  lifting  apparatus  for  acids  or  the  like. 
Eng.  Pat.   109,522.     See  I. 

Electric  arc  furnace   [for  nitrogen  fixation].     U.S. 
Pat.   1,241,655.     See  XI. 

Washing-crystal.     U.S.  Pat.    1,241,044.     See  XII. 


VIII.— GLASS;    CERAMICS. 

Kaolinitc  ;     Molecular   destruction    of  ■ 


of  one  to  five  hours  at  temperatures  from  200° 
to  1000°  C,  and  the  loss  of  water  determined. 
The  residue  was  digested  for  two  hours  with  16% 
hydrochloric  acid,  and  the  soluble  alumina  de- 
termined. The  quantities  of  soluble  alumina 
formed  after  ignition  for  one  hour  at  the  temper- 
atures mentioned  were  :  300°,  212;  400°,  2  08  ; 
600°.  28-46;  700°,  32-30;  800°C,  34-66%.  The 
quantities  of  water  lost  were :  300°,  0-72 ;  400°,  0-07 ; 
600°,  10-49  ;  700°,  11-92  ;  800°  C,  12-99%.  With 
more  prolonged  heating,  slightly  higher  results 
were  obtained.  From  the  residue  a  weak  alkali 
solution  extracts  soluble  silica.  At  800°  C,  the 
kaolin  molecule  is  completely  broken  down  into 
its  component  oxides. 

Patents. 

Glass  tubes;     Manufacture  of .     The   British 

Thomson-Houston  Co.,  Ltd.,  London.  From 
General  Electric  Co.,  Schenectady,  N.Y.,  U.S.A. 
Eng.  Pat.  109,843,  Sept.  27,  1916.  (Appl.  No. 
13,741  of  1916.) 

In  an  apparatus  of  the  tvpe  described  in  Eng.  Pat. 
17,602  of  1913  (this  J.,  1914, 831 ).  for  the  continuous 
manufacture  of  glass  tubing,  a  float,  100,  in  the 
crucible.    80,    is   provided    with    depending   arms 


-by  heat. 
A.  M.  Sokolov.  Krvst.  Min.,  1915,  55,  195 — 196. 
J.  Chcm.  Soc.,  1917,  112,  ii.,  492. 

Kaoltnite  from  Gluchov  was  heated  for  periods 


carrying  a  cross-bar,  102,  through  which  compressed 
air  is  supplied  by  the  pipe,  103,  to  the  nozzle, 
101,  and  thence  to  the  tubing,  R',  which  is 
drawn  through  the  annular  opening  in  the  float. 

— W.  F.  F. 

Glass  bulbs  [containing  a  gas  in  solution] ;     Method 

of  sealing -.     A.  J.  Loepsinger,  Providence, 

R.I.,  Assignor  to  General  Fire  Extinguisher  Co., 
New  York.  U.S.  Pat.  1,241,229.  Sept.  25,  1917. 
Date  of  appl.,  Mar.  11,  1910. 

A  glass  bulb  having  a  long  neck  and  containing 
a  gas  in  solution,  is  placed  in  a  closed  receptacle 
and  sealed  under  pressure. — F.  Si'. 


IX.— BUILDING    MATERIALS. 

Patents. 

Limekiln.     P.    J.    Dauernheim,    St.    Louis,     .Mo. 

U.S.   Pat.   1,240,950,   Sept.   25,   1917.     Date  of 

appl.,  June  21,  1915.  , 

An  internal  furnace  of  ceramic  material  is  pro- 
vided with  a  fuel  opening,  grate  bars,  and  ashpit, 
and-a  series  of  fire-holes  extend  through  its  walls 
into  the  annular  space  between  the  furnace  and 
the  outer  casing  of  the  kiln.  A  horizontal  water 
drum  is  provided  in  each  side  wall  of  the  furnaci 
just  below  the  grate  bars,  and  a  larger  drum  m  the 
crown  of  the  furnace.  The  drums  are  connected 
by    vertical   tubes  adjacent  to   the   fire   openings 
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to  reinforce  the  walls  and  protect  them  from 
excessive  heat.  A  steam  drum  located  outside 
the  kiln  at  a  higher  level  is  connected  by  pipes 
to  the  water  drums. — W.  P.  F. 

Plaster    and    mortar;     Process    of    making- 


W.  C.  Hay,  Los  Angeles.  ( 'al.  U.S.  Pat .  1 ,21 1 .2 11 . 
Sept.  25,  1917.      Date  of  appl.,  Oet.  19,  191b. 

Si.akkd  lime  is  aged  ti>  Form  lime  putty,  which  i^ 
then  thinned  with  water  and  violently  agitated 
to  aerate  it.  Band  is  caused  to  move  in  a  con- 
tinuous stream  and  a  "  hardening  agent  "  is  fed 
into  it  at  a  predetermined  rati-.  Tho  thinned 
putty  is  then  added  al  a  predetermined  rate, 
and  finely-divided  fibre  is  blown  into  the  mixture. 

— W.  P.  P. 

Cement  paint.     Eng.  Pat.  109,951.    See  XIII. 


X.— METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 


Soft  gray  iron;    High  sulphur  in- 


T.    M. in- 


land. Amer.  Poundrymen's  Assoc.,  s-pt.,  1917. 
Met.  and  Chem.  Eng.,  1917,  17,  383. 

I  sjsttngs  containing  0-12%  S  may  be  good. 
strong  and  soft,  while  others  containing  less  than 
0-09%  are  hard  ;  in  the  former  cases,  the  oxygen 
content    is    usually    low. — T.  II.  B. 

Iron     castings;      Porosity     of .     R.     Namias. 

Monit.  Scient.   1917,  61,  217— -218. 

Porosity  of  castings  is  caused   by  the  imperfect 

escape  of  gases  from  the  metal.  High  phosphorus 
content  in  cast  iron  conduces  to  fluidity  and  thus 
to  the  easy  escape  of  gases.  Samples  cut  from 
two  castings  which  wire  sound  in  the  lower  and 
porous  in  the  upper  parts,  contained  in  the  porous 
parts  0-382%  ami  0-775  %P  and  in  the  sound  parts 
0162%  and  1160%  respectively.  All  other 
constituents  Mere  present  in  substantially  the 
same  amounts  in  both  parts  of  the  castings.  The' 
differences  observed  art;  attributed  to  liquation 
or  preferably  to  the  removal  of  phosphorus  by  the 
action  of  the  basic  constituents  of  the  slag.  The 
slag  should  have  a  high  degree  of  fluidity  to 
permit  rapid  separation,  ;.s  the  evolution  of  gas 
might  he  due  to  the  oxidation  of  carbon  by  oxides 
of  iron  and  manganese  in  the  slag,  and  this  would 
be  intensified  by  longer  contact.  Quicklime  is 
preferable  to  limestone  as  an  addition  in  the 
cupola  to  obtain  a  suitable  slag. — II.  J.  II. 

Malleable   iron   annealing  ;    Carbon   tosses   in . 

J.  H.  Deisher.  Amer.  Foundrymen's  Assoc., 
Sept.,  1917.  Met.  and  Chem.  Eng.,  1917.  17,383. 
Tin-:  safe  annealing  temperatures  are  from  ll">o 
to  1050° F.  (about  790  to  900° C.)  for  pot  ovens 
and  from  1500°  to  L700"  P.  (about  820°  to 
930°  C.)  for  muffle  ovens.  The  best  practice  is 
to  bring  the  castings  to  the  highest  temperature 
at  the  beginn:ng  of  the  anneal  and  maintain 
that  temperature  until  the  carbide  is  dissolved, 
then  drop  to  U00°  P.  (760°  C.)  to  precipitate 
graphitic  carbon.  The  conversion  rather  than 
removal  of  carbon  produces  ductility.    -T.  II.  B. 

Wledrolytie    pickling    process    and    its    effect    on    tin 

physical  prop,  rties  of  iron  nod  steel.  .1.  Coulson, 
Amer.  Blectrochem.  Soc,  Oct.,  1917.  [Advance 
copy.]     7  pages. 

Tf.cst  spe  imens  of  si.  el  springs,  drill  rod.  tempert  d 
steel,  Bessemer  and  cold-rolled  steel  rods  were 
exposed  either  as  anode  or  i  athode,  or  to  ordinary 
chemical  action,  in  a  solution  of  27",,  sulphuric 
acid  at  60°  0.  On  submitting  to  oscillating  stresses 
all  the  springs  pickled  chemically  ami  electoolytic- 
ally  as  cathode  broke  during  the  preliminary  test, 


which  consisted  of  a  continuous  strain  for  12  hours, 
and  gave  a  fracture  showing  a  crystalline  structure 
resembling  that  of  glass-hard  steel.  No  difference 
appealed  to  exist  in  the  properties  of  anodically 
treated  samples  and  the  original  tempered  metal 
either  before  or  after  a  sand-blast  iru:  treatment. 
On  submitting  to  bending  tests,  samples  which 
had  been  pickled  chemically  and  electrolytically  as 
cathode  showed  fatigue  and  cracks  much  sooner 
than  untreated  test  pieces  or  than  those  treated 
electrolytically  as  anode.  The  Brinell  best  for 
hardness  indicated  an  increase  of  about  5  %  for 
specimens  pickled  as  cathode,  while  no  material 
change  was  noticeable  with  any  of  the  others. 
The  tensile  strength,  percentage  elongation,  and 
reduction  of  area  under  stress  were  also  unfavour- 
ably affe.  ted  by  the  chemical  treatment  or  electro- 
lytic treatment  as  cathode,  the  greatest  modifica- 
tion being  obtained  with  high  carbon  steel,  whereas 
anodic  piekling  did  not  impair  the  physical  pro- 
perties. The  fractures  were  similar  in  the  eases  of 
the  original  metal  and  that  anodically  pickled, 
while  the  cathodically  treated  samples  gave  an 
irregular  break  with  a  dark  centre  encircled  by  a 
well-defined  bright  band  showing  the  depth  to 
which  the  hydrogen  penetrated  the  metal.  The 
hydrogen  appears  to  form  an  alloy  with  thf  metal, 
the  rate  of  penetration  increasing  with  the  current 
density,  and  in  the  case  of  ordinary  chemical 
pickling  absorption  takes  plai  e  more  slowly.  Test 
spe.  imens  made  brittle  by  pickling  either  chemic- 
ally or  electrolytically  as  cathode  were  restored 
to  their  original  condition  by  annealing  or  by 
repickling  electrolytically  as  anode,  thus  indicating 
that  anodi  •  treatment  either  alone  or  after  electro- 
lysing as  cathode  is  the  most  effective  way  of 
leaning  iron  and  steel  without  impairin.T  the' 
physical  properties. —  J.  X.  P. 

Steels;   Heterogeneity   of .     0.    Chirpy   and  S. 

Bonnerot.     Comptes  rend.,  1917.  165,  536 — olO. 

By  etching  steel  with  a  cupric  reagent  and  dis- 
solving the  deposited  copper  in  ammonia,  pearlite 
shows  in  white,  and  ferrite  in  dark  patches  ; 
hence  the  specimens  give  a  "negative"  image 
compared  with  that  produced  by  iodine,  or  nitric 
or  picric  acid.  The  progressive  deformation  of 
the  dendritic  stru  tnre  of  steel  in  the  rolling 
process  was  investigated  by  means  of  the  cupric 
etching  solution,  which  gives  sharper  contours 
than  the  other  reagents.  As  heat  treatment  does 
not  modify  the  microstructure  of  steel  to  any 
extent,  the  degree  of  rolling  can  be  ascerf 
approximately  even  after  heat  treatment,  if  the 
original  dimensions  of  the  dendrites  are  known. 
The  tiner  dendrites  found  near  the-  surface  of  cast 
steel  do  not  vary  much  in  size,  but  those  formed 
in  the  c  entral  zone  of  ingots  increase  considerably 
with  the  size  of  the  ingot.  Even  in  medium  size 
ingots  of  pure  steels  which  do  not  exhibit  pro- 
mum,  ed  segregation,  very  large  variations  may 
frequently  be  observed  in  the  size  of  the  dendrites 
of  the  peripheral  and  tho  centra!  zones. — W.  R.  S. 

Vanadium     in     alloy    steels  ;     [\6le    of O.    L. 

Nbrris.      Amer.  Soc.  for  Testing  Material.-,  .lime-. 

1917.     Eng.  and  Min.  J..  1917.  104,  557—  558. 
Till',  author  contends   that  the   beneficial  effect-;  of 

vanadium  in  steel  are  not  due  to  its  power  of 
removing  oxygen  ami  nitrogen,  but  that  its  value 
is  due  to  it.-i  presence  as  an  alloying  dement  and 
to  its  influence  on  the  other  consituents.  Only  a 
few  hundredths  per  cent,  combine  with  the 
finite-:  nevertheless  the  mechanical  properties  ol 
tin-  latter  ore  thereby  improved.  Naarlj  all  the 
vanadium  is  found  in  the  pearlite  as  an  iron 
vanadium  carbide  in  ternary,  and  as  more  com- 
plex carbides  in  quaternary  steels.  Vanadium 
progr  ssively  replaces  iron  in  cementite  until,  with 
anadium  in  the  steel,  the  whole  oi  the  -i  i  >  -  - » 
has    been    replaced.     Vanadium    carbide    has 
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strong  tendency  to  produce  sorbitic  and  even 
troostitic  pearlite.  It  is  not  so  soluble  as  iron 
carbide,  hence  a  higher  temperature  is  required 
to  ensure  an  austenitic  condition  prior  to  quenching. 
The  effects  of  vanadium  increase  until  about  1  %  is 
present  ;  with  3  %,  carbon  steel  is  actually  softened 
by  quenching.  High-speed  steel  tools  withstand 
higher  temperatures  if  0-3  to  2-5%  of  vanadium  is 
present  ;  0-2%  is  greatly  beneficial  in  carbon-steel 
tools.  As  regards  cast  steel,  0-15%  increases  the 
elastic  limit  of  annealed  castings  25 — 30  %  without 
lowering  their  ductility  :  this  proportion  is  now 
frequently  added  to  locomotive  frame  metal.  For 
heat  treatment,  vanadium  steel  has  shown  its 
superiority  over  ordinary  steel.  There  is  prob- 
ably a  great  future  for  quaternary  vanadium-steel 
(especially  heat-treated)  castings. — W.  B.  S. 

Steel  springs  ;    Prevention  of  brittleness  in  electro- 
plated   .     T.  S.  Fuller.     Amer.  Electrochem. 

1     Soc,  Oct.,  1917.     [Advance  copy.]     9  pages. 

The  breaking  strength  of  untreated  test  springs 
was  found  to  vary  from  310  to  439  lb.,  while  before 
breaking  the  springs  stretched  to  two  or  three 
times  their  original  length  :  after  plating  in  a 
copper  cyanide  solution  for  i  hour,  the  value  fell 
to  69 — 137  lb.,  and  there  was  very  little  stretching 
before  breaking  ;  after  pickling  for  3  mins.  in  20  % 
sulphuric  acid  solution,  the  value  was  198  lb., 
and  after  a  treatment  of  one  hour,  29  lb.  Samples 
which  were  coated  with  tin  by  clipping  in  rosin 
and  then  in  the  molten  metal  at  260° — 300°  C, 
and  afterwards  copper-plated,  showed  a  breaking 
strength  of  300 — 352  lb.,  but  when  pickled  in 
acid  before  tinning,  a  value  of  22 — 34  lb.  resulted. 
Preliminary  treatment  by  sand-blasting  did  not, 
however,  lower  the  breaking  strength.  The  pro- 
tective action  of  the  tin  in  preventing  embrittling 
is  apparently  due  to  its  being  impervious  to 
atomic  hydrogen. — J.  N".  P. 

Iron-copper ;      The    system .     R.     Ruer    and 

F.  Goerens.  Ferrum,  1910,  14,  49 — 61.  J. 
Chem.  Soc,  1917,  112,  ii.,  474.  (Compare 
Ruer  and  Fick,  this  J.,  1913,  1111.) 

With  the  object  of  elucidating  certain  dis- 
crepancies, particularly  in  regard  to  the  behaviour 
of  the  molten  metals,  the  authors  have  melted 
electrolytic  copper  and  iron  (m.  pt.  1528°  C.)  in 
porcelain  tubes  in  an  atmosphere  of  nitrogen,  and 
have  investigated  the  alloys  thermally,  micro- 
graphically,  and  magnetically.  A  separation  of 
layers  actually  occurs  when  the  pure  metals  are 
melted  together.  On  the  other  hand,  that  portion 
of  the  freezing-point  curve  which  lies  between  the 
end-points  of  the  mixture  gap  (24%  Cu  at  1450° 
and  about  85%  Cu  at  1375°  C.)  is  definitely  shown 
not  to  be  horizontal  ;  the  observed  discrepancy 
cannot  be  attributed  to  under-cooling.  On 
solidification,  therefore,  the  system  Fe-Cu  shows 
the  behaviour  of  a  system  of  three  or  more  sub- 
stances. The  absorption  of  impurities  during  the 
process  of  melting,  in  amount  sufficient  to  explain 
the  phenomena,  could  not  be  established. 

Zinc  dust  precipitation  [of  gold,  silver,  and  copper 

from     cyanide     solutions]  ;      Efficiency     of . 

W.  J.  Sharwood.  Amer.  Inst.  Min.  Eng. 
Mot.  and  Chem.  Eng..  1917,  17,  437. 

Theoretically,  1  unit  weight  of  zinc  should 
precipitate  6  03  units  of  gold,  3-30  units  of  silver, 
or  1-93  of  copper;  but  laboratory  tests  with  com- 
mercial zinc  dust  usually  show  an  efficiency  of 
30  to  60%.  Extremely  fine  and  pure  zinc  dusts 
prepared  by  redistillation  of  spelter  have  shown 
efficiencies  of  75%  and  higher,  especially  in 
presence  of  1  or  2  %  of  lead  ;  coarse  or  granular 
zinc  gives  low  results.  The  working  efficiency  on 
a  large  scale  may  be  a  mere  fraction  of  1  %  in  the 
case  of  low-grade  gold  solutions,  much  zinc  being 


wasted  in  side  reactions;  v.  50%  efficiency  may 
be  approached  with  rich  silver  solutions.  A 
practical  example  of  mixed  precipitation  showed 
an  efficiency  of  0-39%  for  gold,  4'75%  for  silver, 
and  3-93%  for  copper,  the  figures  being  obtained  by 
dividing  the  weight  in  lb.  by  the  electro-ch.-im.  a] 
equivalent,  dividing  the  quotient  by  the  number 
of  equivalents  of  zinc  used,  and  multiplying  by 
100  ;  the  zinc  dust  was  assumed  to  contain  90% 
of  the  metal.— T.  II.  B. 

Copper ;      Electrolytic      recovery      of and      of 

sulphuric  acid  from  copper  mill  pickling  solui 

J.    L.   Jones.     Amer.    Electrochem.   Soc,    Oct., 

1917.     [Advance  copy.]     8  pages. 

The  solution  obtained  in  the  removal  of  scale  :  i 

copper  by  treatment  with  heated  dilute  sulphuric 
acid,  which  becomes  saturated  with  copper 
sulphate,  is  treated  electrolytically  in  order  to 
recover  both  the  copper  and  the  acid,  the  latter 
being  then  available  for  further  pickling.  The 
cathodes  consist  of  steel  plates  which  are  given  ;i 
preliminary  coating  of  copper  by  means  of  a 
cyanide  bath,  and  the  anodes  of  sheet  lead.  The 
recovery  tanks  are  made  of  wood  with  a  lead 
lining  and  arranged  in  cascade  in  a  cement  pit 
provided  with  a  sump  for  the  accumulation"  of 
leakage  The  scries  system  of  electrical  con- 
nections is  used,  with  parallel  circulation  of  the 
electrolyte  across  the  face  of  the  electrodes.  The 
solution  is  regenerated  until  the  acid  content  is 
about  20  %  and  the  copper  1  %,  a  current  efficiency 
of  72  %  being  obtained.  Good  results  are  also 
obtained  by  a  continuous  circulation  of  tin- 
solution  through  the  pickling  and  recovery  vats, 
wherebv  the  acid  content  is  maintained  at  about 
14%.  and  the  copper  at  3-5%. — J.  N.  P. 

Brass  ;    Metallography  of  - 


Development  and 
reabsorption  of  the  fl-conslituent  in  alloys  which 
are  normally  of  the  a-type.  C.  H.  Mathewson  and 
P.  Davidson.  J.  Amer.  Inst,  of  Metals,  1917, 
11,  12—63. 
To  determine  the  effect  of  the  metastable  ^-con- 
stituent on  the  strength  and  ductility  of  o-brass 
in  the  worked  and  annealed  conditions,  a-brasses 
containing  70,  67,  and  65%  Cu,  respectively, 
prepared  from  pure  copper  and  zinc,  were  over- 
heated to  produce  a  prominent  network  of  the 
^-constituent  and  then  cooled  or  annealed  to 
effect  re-absorption  of  this  network  to  a  different 
extent  in  each  specimen.  In  the  70%  alloy, 
no  /3-constituent  was  developed  by  annealintr 
at  900 '  C.  for  15  mins.  and  quenching  in  water, 
but  the  ductility  of  the  alloy  was  considerably 
reduced.  By  annealing  at  920°  C.  before  quench- 
ing, partial  fusion  occurred  and  irregular  results 
were  obtained.  The  ductility  was  considerably 
increased  by  rapid  air-cooling  after  annealing 
at  920°  C,  owing  to  the  re-development  of  the 
a-phase  tliroughout  the  mass.  With  the  67% 
allov.  little  change  in  strength  or  ductility  was 
effected  by  quenching  from  880°  G.  owing  to  the 
non-retention  of  the  /3-phase  in  the  quenched 
specimens.  By  air-cooling  from  8S0°  C,  the 
tensile  strength  was  decreased  by  3000  1b.  pel 
sq.  in.  and  the  elongation  (on  2  in.)  increased  b} 
3  percentage  units,  this  being  in  accord  with  the 
structural  evidence  showing  that  the  /3-network 
had  become  more  or  less  obliterated.  A  further 
decrease  in  tensile  strength,  due  to  the  disappear- 
ance of  the  ^-constituent,  was  obtained  by  cooling 
the  alloy  from  880°  C.  to  450°  C.  at  tic-  rate 
of  50°  per  min.  The  65%  alloy,  in  the  "dead 
soft"  condition,  had  a  tensile  strength  befcwei 
41,000  and  42,000  lb.  per  sq.  in.  and  an  elongation 
of  80  %  on  2  in.  By  annealing  and  quenching 
at  790°  ('.  the  strength  was  increased  by  50001b 
per  sq.  in.  and  the  elongation  decreased  by  10 
percentage  units;  these  effects  were 
panied  by  the  development  of  a  distinct   network 
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of  the  /3-constituent,  the  proportion  of  which 
increased  with  the  quenching  temperature  until, 
by  quenching  from  850°  0.,  the  tensile  strength 
was  further  augmented  by  3000  lb.  per  sq.  in. 
and  the  elongation  diminished  by  1  percentage 
unit.  These  changes  in  strength  and  ductility 
were  found  to  depend  on  the  presence  of  the 
^-constituent  in  the  form  of  a  well-devoloped 
network  around  the  a-grains,  rather  than  on  the 
mere  presence  of  a  moderate  proportion  of  this 
constituent  in  the  alloy.  Since  partial  destruction 
of  this  network  had  a  greater  effect  in  raising  tho 
elongation  than  in  lowering  tho  tensile  strength, 
an  attempt  was  made  to  effect  a  combination  of 
high  strength  and  high  elongation  by  quenching 
at  a  high  temperature,  to  develop  the  /3-network, 
and  then  annealing  at  a  low  temperature  to  effect 
granulation  of  the  latter;  a  tensile  strength  of 
46.0001b.  per  sq.  in.  and  an  elongation  of  70% 
were  obtained  by  quenching  at  820°  f!.  and 
annealing  for  1  lir.  at  150°  0.  In  further  con- 
sidering the  possibility  of  increasing,  by  this 
means,  the  strength  of  a-brass  for  purposes  where 
extreme  ductility  is  unnecessary  and  cold-working 
undesirable,  the  tensile  properties  of  65/35  brass 
in  which  the  /3-constituent  had  been  developed 
intentionally  were  determined  after  cold  rolling 
and  after  cold  working  followed  by  light  annealing. 
In  the  latter  case,  the  tensile  strength  of  the 
quenched  (/3-containing)  alloy,  which  was  originally 
10,000  lb.  per  sq.  in.  higher  than  that  of  the  slowly 
cooled  (o)  material,  still  remained  90001b.  per 
sq.  in.  higher  than  the  latter  after  very  light 
annealing  at  300°  C,  and  the  /S-contiining  alloy 
was  then  considerably  stronger  and  oidy  slightly 
less  ductile  than  the  plain  a-alloy.  As  a  pre- 
liminary to  the  above  work,  the  equilibrium  curves 
of  that  part  of  the  copper-zinc  system  covering 
the  range  of  commercially  important  alloys  were 
investigated  and  developed  sufficiently  to  permit 
a  useful  calculation  of  the  proximate  composition 
of  any  pure  brass  in  a  state  of  equilibrium  within 
the  temperature  range  500° — 900°  C. — W.  E.  F.  P. 

Brasses  of  the  Munlz  metal  type  ;  Corrosion  of . 

H.  S.  Rawdon.    Amer.  Inst.  Metals,  Sept..  1917. 
Met.  and  Chem.  Eng.,  1917,  17,382. 

Brass  of  the  type  Cu  60,  Zn  40  %,  often  becomes 
very  weak  and  brittle  when  exposed  to  electrolytic 
action,  particularly  in  sea  water.  Examination 
of  the  microstructure  shows  that  the  zinc-rich 
constituent  is  leached  out  leaving  a  powdery 
skeleton  of  copper.  Later,  the  second  con- 
stituent may  be  attacked.  Conditions  which 
affect  the  rate  of  corrosion  are  the  microstructural 
composition  of  the  alloy,  contact  with  stronglv 
electro-negative  metals,  adhering  deposits  o"f 
basic  zinc  chloride  resulting  from  corrosion, 
thoroughness  of  annealing,  temperature  of  the 
electrolyte,  and  stresses  to  which  the  allov  is 
subjected.— T.  H.  B. 


Lead  ;    Use  of  .••■nil  in  the  metallurgy  of 
Ralston,    0.      B.    Williams.    M.     J 


<>.  C. 


Udv.  and 
G.  J.  Holt.  Bull.  Amer.  Inst.  .Min.  Eng..  Aug.. 
1917.      Met.  and  Chem.   Eng.,   1917,   17,  437. 

Two  methods  are  available  for  oxidised  ores  of 
lead  ;  in  on.- tin- 1, -ad  is  leached  out  with  a  saturated 
solution  of  salt  acidified  with  sulphuric  acid. 
followed  by  either  electrolytic  or  lime  precipita- 
tion; in  the  other,  the  ore  is  mixed  with  salt, and 
treated  in  a  blast  roaster  or  reverberatory  furnace 
at  300c  C  or  higher.  Lead  chloride  fumes  are 
formed  and  caught  in  a  OottreH  electrical  precipi- 
tator, and  the  lead  chloride  finally  reduced  with  lime 

and  carbon;  the  calcium  chloride  Slag  which  is 
formed  can  be  used  instead  of  sodium  chloride 
in  the  process,  and  in  this  way  from  .".n  to  75",, 
of   the   chlorine   is   recovered.     For  oxidised    lead 


ores  containing  precious  metals  or  copper,  the 
leaching  process  can  be  used  after  a  chloridising 
roast  at  slightly  over  600 J  C.  The  volatilisation 
method  is  applicable  to  sulphide  ores,  but  precious 
metals  and  copper  cannot  be  extracted  ;  these 
inay  be  leached  out  after  a  chloridising  roast,  which 
is,  however,  more  difficult  tooffect  than  with  oxide 
ores.  Tho  volatilisation  process  also  promises 
to  be  a  suitable  treatment  for  oxidised  silicious 
lead  ores,  though  neither  of  the  salt  processes 
seems  to  offer  a  solution  of  the  "  complex  sulphide  "' 
problem. — T.  II.  B. 

Antimony  :    Electrolytic  production  of  direct 

front   .itibnilr  ore.     I).   J.   Demorest.     J.   Amer. 
Inst,  of  Metals,  1917,  11,  83—87. 

In  a  process  by  which  antimony  was  produced  at 
the  rate  of  800  lb.  per  day,  stibnite  (Sb8S3)  was 
dissolved  in  an  8%  solution  of  sodium  hydroxide 
or  sulphide  and  the  solution  electrolysed  while 
circulating  between  iron  electrodes,  the  cathodes 
being  perforated  to  facilitate  attachment  of  tin- 
deposit.  A  current  density  of  7  amp.  per  sq.  ft. 
at  2-7  volts  was  employed,  and  a  current  efficiency 
of  76%  obtained.  The  deposited  antimony  was 
free  from  "  sprouting,"  firmly  adherent,  but 
easily  stripped,  and  of  great  purity  (S  0  02  and 
As  001%,  with  traces  Fe  but  no  Pb).  Regenera- 
tion or  renewal  of  the  electrolyte  was  necessary 
as  soon  as  the  weights  of  antimony  deposited  and 
sodium  hydroxide  used  became  equal,  since  the 
solution  then  contained  4%  of  sodium  thio- 
sulphate  and  2%  of  sodium  sulphide  and  com- 
menced to  attack  the  anodes  by  converting  them 
into  iron  sulphide.  Successful  regeneration  was 
effected  on  a  small  scale  by  evaporating  the 
solution  to  dryness,  roasting  the  residue  to  form 
sodium  sulphate,  and  heating  the  latter  with  co.il 
to  produce  sodium  sulphide  for  use  in  treating 
fresh    ore.— W.  E.  F.  P. 


Alloys  ;    The    hardness    of - 


P.  Ludwik.  Z. 
Ver.  Deut.  Ing.,  1917,  547 — 554.  Engineering, 
1917,  104,  444—445. 

Vakyino  quantities  of  different  metals  were  added 
to  copper,  tin,  lead,  zinc,  and  aluminium,  and  the 
hardness  of  the  resulting  alloys  was  ascertained  by 
the  Brmell  test.  In  the  case  of  copper  addition  of 
1%  of  tin  increases  the  hardness  by  10%;  10% 
increases  the  hardness  to  twice,  15  %  to  three 
times  its  value  ;  annealing  of  the  bronzes  does  not 
affect  these  figures  much.  The  further  addition 
of  zinc  to  Cu-Sn  further  increases  the  hardness  of 
the  bronze,  but  much  less  than  tin  would  do. 
Zinc  alone  added  to  copper  augments  its  hardness 
slightly,  but  with  35%  of  Zn  the  hardness  curve 
of  the  alloy  rises  suddenly  (malleable  brass).  The 
hardness  of  brass  is  increased  more  by  the  addition 
of  Sn,  and  also  of  Al  (durana  metal),  than  thaj  of 
copper  is  ;  such  brasses  are  more  brittle,  however, 
and  become  soft  on  annealing.  The  addition  of 
up  to  8%  of  Al  exercises  little  effect  on  the  hard- 
ness of  copper ;  higher  percentages  are  more 
effective  than  Sn.  Xi  hardens  copper  less  than 
Sn  and  Al  do.  Mn  ranks  between  Ni  and  Sn  in 
this  respect.  15%  of  Mn  being  equivalent  to  ■">",, 
of  Sn.  Both  l'b  and  Bi  decrease  the  hardness  of 
copper.  Mg  proved  by  far  the  most  effective 
hardener  of  all  the  metals  investigated.  The 
hardness  of  tin  is  increased  to  twice  its  value  bj 
the  addition  of  up  to  15%  of  l'b  ;  more  lead  makes 
the  tin  softer  (soft  solder).  On  has  a  stronger 
hardening  effect  on  tin  than  lead  in  all  propor- 
tions; Sb  behaves  like  Cu,  and  15%  of  Cu  or  of 
Sb  imparts  to  tin  three  times  its  original  hardness. 
Both  Cu  and  Sb  together  (bearing  metal)  have  a 
still  greater  hardening  effect  ;  Sb  and  much  l'l> 
added  together  give  a  softer  bearing  metal.  Mg 
and  Al  have  very  strong  effects;  0*5 %  of  Mg 
makes    the    tin   twice   as   hard.     The   addition  of 
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1 — 8%  of  Sj  increases  the  hardness  of  lead  three- 
fold, 15% — 30%  of  Sb  fivefold.  Tin  also  hardens 
the  lead,  but  much  less  ;  in  ternary  alloys  of 
Ph-Sb-Sn  the  effect  of  Sb  shows  only  at  high 
percentages.  Bi  ranks  below  tin  as  hardener  of 
lead.  Cd  has  a  much  stronger  action,  surpassing 
even  Sb,  and  Mg  again  the  strongest;  0-5%  of 
Mg  increases  the  hardness  of  lead  threefold.  The 
presence  of  a  little  lead  or  tin  renders  zinc  only 
a  little  harder  ;  higher  percentages  of  Sn  make 
zinc  (and  also  aluminium)  softer.  Ternary  alloys 
of  Zn-Sn  with  Cu  or  Al,  and  quaternary  alloys 
with  Cu  and  Sb,  show  this  softening  in  a  more 
pronounced  way,  whilst  addition  of  Sb  and 
especially  of  Cu  to  Zn  renders  the  zinc  harder  ; 
Zn  with  4%  of  Cu  has  twice  the  hardness  of  Zn. 
Annealing  effects  little  in  these  cases.  An  addition 
of  0-25%  of  Mg  hardens  the  Zn  as  much  as  4%  of 
Cu.  Cd  stands  next  to  Jig  as  a  hardening  agent 
of  Zn  ;  but  the  hardening  effect  of  Cd  reaches  its 
maximum  with  only  4%,  and  the  Al  curve  re- 
sembles that  of  Cd  in  alloys  with  Zn.  Al  is  little 
affected  in  its  hardness  by  the  addition  of  Sn, 
above  4%  of  which  rather  softens  it.  Cu  hardens 
Al,  but  Al-Cu  is  little  influenced  by  tin.  Zn  has 
likewise  a  hardening  effect  on  Al,  weaker  than 
that  of  Cu,  however.  Mg  proves  also  the  most 
efficient  hardening  agent  of  Al  (magnalium)  ;  its 
effect  in  ternary  alloys  is  less  pronounced  than  in 
the  case  of  other  metals.  The  alloys  of  Al  with 
Cu  and  Mg  and,  further,  with  Mn  (duraluminium) 
are  very  hard,  and  annealing  further  increases  the 
hardness  of  these  alloys,  as  also  of  Al-Zn  and 
Al-Cu  alloys.  There  is  a  gradual  increase  in  the 
hardness  of  Al-Cu  alloys,  amounting,  e.g.,  to  17  % 
when  they  are  kept  for  three  weeks  at  ordinary 
temperature. 

X on-ferrous  light  metal  scrap  ;  Brujucfting  of- 


A.  L.  Stillman.     Amer.  In«t.  Metals,  Sept.,  1917. 
Met.  and  Chem.  Eng.,  1917,  17,  381. 

Most  white  metals  and  brasses  can  be  welded 
together  into  "  heavy  scrap  "  having  a  sp.  gr. 
from  65  to  85%  that  of  the  corresponding  ingot 
metal.  This  is  effected  by  multi-stage  compres- 
sion, moderate  in  its  first  stages,  to  interlock  the 
fragments  and  expel  entrapped  air,  and  increasing 
to  a  final  pressure  of  33,000  lb.  per  sq.  in.  Fluxes 
or  binders  should  not  be  used,  unless  the  highest 
available  pressure  is  insufficient  to  cause  cohesion. 

— T.  H.  B. 


Rhodium  ;   Action  of  oxygen  on  ■ 


.  A.  Gutbier, 
A.  Hiittlinger,  and  O.  Maisch.  Z.  anorg.  Chem., 
1916,  95,  225—246.  J.  Chem.  Soc,  1917,  112, 
ii.,  483. 

When  rhodium  is  heated  in  air  or  oxygen  at 
temperatures  from  600°  to  1000°  C,  the  product 
is  always  the  oxide,  Rh203,  the  rate  of  oxidation 
increasing  rapidly  with  the  temperature.  Above 
1150°C.,  the  oxide  is  completely  decomposed,  the 
metal  being  obtained.  The  oxide.  Bh203,  is 
greyish-black.  The  previously  recorded  formation 
of  lower  oxides  is  due  to  incomplete  oxidation. 

Metals  ;  Search  for  two  unknown  — — .  M.  Gerber. 
Monit.  Scient.,  1917,  61,  73—81,  121—127, 
169—177,  219—226. 

In  the  periodic  classification  of  Mendeteeff  there 
are  vacancies  for  two  elements  with  atomic 
weights  about  99  and  187,  which  the  author  sup- 
posed might  accompany,  unsuspected,  molybdenum 
(96)  and  tungsten  (184)  in  minerals.  Slight  differ- 
ences in  chemical  behaviour  were  found  in  speci- 
mens of  tungstic  acid  prepared  from  different 
sources,  and  a  complexity  of  the  element  tungsten 
was  inferred.  The  abnormal  specimens  showed 
spectra  identical  with  normal  tungsten  compounds. 
Similar  results  were  found  with  molybdenum  com- 


pounds, so  that  the  spectroscopic  evidence  nega- 
tived the  idea  of  complexity  of  tungsten  and 
molybdenum.  The  author  suggests  the  existence 
of  isotypic  forms  of  these  elements,  after  the 
analogy  of  lead. — H.  J.  H. 

The    sub-station    problem    of  electro-chemical  plant. 
Yardley.     See  XI. 


Patents. 


Iron  ore  process  ;    Direct  • 


-.     P.  H.  Ledeboer, 


London.  Eng.  Pat.  109,952,  May  23,  1917. 
(Appl.  No.  7396  of   1917.) 

Iron  ore  is  finely  crushed  and  washed  in  a  current- 
of  water  to  remove  argillaceous  material,  in- 
cluding most  of  the  phosphorus  which  the  ore 
may  contain.  The  ore  is  then  converted  into 
magnetic  oxide  by  roasting  it  with  a  small  quantity 
of  carbon,  carbonaceous  material,  or  reducing  gas. 
If  sulphur  is  present  it  must  previously  be  re- 
moved by  electromagnetic  separation  or  by 
raising  the  temperature  sufficiently  to  expel  it. 
Traces  of  phosphorus,  arsenic,  etc.,  may  be  re- 
moved by  further  magnetic  separation.  The  pure 
magnetite  thus  obtained  is  mixed  with  coke,  coal, 
anthracite,  charcoal,  sawdust,  molasses,  or  the 
like,  and  heated  to  dull  redness  in  a  reducing 
furnace.  The  partly  reduced  material  is  trans- 
ferred to  a  second  reducing  furnace  at  a  higher 
temperature,  through  which  a  current  of  water- 
gas  or  the  like  is  passed.  The  pure  reduced  iron 
is  then  transferred  to  a  furnace  heated  by  pro- 
ducer gas  or  water-gas,  the  reducing  flame  of 
which  plays  on  the  metal  and  passes  downward 
to  the  underside  of  the  hearth.  The  heated  iron 
is  pressed  into  blocks  which  may  then  be  used  for- 
the  production  of  iron  or  steel  of  any  desired 
quality.— W.  P.  F. 

Iron  or  steel  ;  Process  and  solution  for  the  treatment 

of .     A.    Hayes,    New    York,    Assignor    to 

Carnot  Development  Corporation.  U.S.  Pate. 
(A)  1,241,112  and  (B)  1,241,113,  Sept.  25,  1917. 
Date  of  appl.,  Mar.  31,  1916. 

(A)  Iron  or  steel  is  heated  and  quenched  in  a  hot 
solution  of  sal  ammoniac,  common  salt,  a  substance 
capable    of    yielding    fluorine,  and   "a  reagent." 

(B)  The  quenching  solution  consists  of  hydro- 
chloric acid,  free  chlorine,  and  a  substance  capable 
of  yielding  fluorine,  with  or  without  sal  ammoniac 
and  sodium  chloride. — W.  F.  F. 

Lead  ;  Extraction  of from  its  ores  or  lead- 
containing  materials.  11.  L.  Sulman  and  H.  F.  K. 
Picard,  London.  Eng.  Pat.  109,817,  June  30, 
1916.     (Appl.  No.  9228  of  1916.) 

Ores  or  other  materials  containing  lead  in  the 
form  of  sulphate,  or  other  form  which  may  easily 
be  converted  into  sulphate,  e.g.,  by  roasting,  are 
treated  with  hot  saturated  brine  to  dissolve  the 
lead  sulphate.  The  formation  of  sodium  sulphate, 
which  would  render  the  brine  unfit  for  further  use, 
is  avoided  by  adding  an  equivalent  amount  of 
calcium  chloride,  insoluble  calcium  sulphate  being 
thereby  produced.  The  calcium  sulphate  and 
residues  are  removed  by  filtration,  and  the  lead 
precipitated  from  the  solution  as  carbonate  by  the 
addition  of  dry  powdered  sodium  carbonate.  The 
lead  carbonate  is  then  removed  by  tilt  rat  ion.  and 
the  solution  may  lie  used  over  again.  Alterna- 
tively, the  lead  sulphate  may  be  dissolved  1>\  brine, 
the  lead  precipitated  by  sodium  carbonate  or 
sodium  sulphide  and  removed  by  filtration,  and 
the  liquor  subsequently  treated  with  calcium 
chloride  to  precipitate  calcium  sulphate  which  is 
removed  by  filtration  and  the  solution  used  over 
again.  If  the  ore  contains  zinc  sulphate,  this  is 
dissolved  by  the  brine,  but  may  be  retained  ua 
solution  by  adding  sodium  carbonate  in  quant  it  y 
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sufficient  to  precipitate  the  lead  carbonate  only. 
Zinc  carbonate  may  bo  precipitated  by  a  further 
addition  of  sodium  carbonate  after  the  lead  car- 
bonate has  been  removed  by  filtration.  If  silver 
is  also  present  the  zinc  sulphate  is  first  removed 
by  le-achinc  the  residue  treated  as  above  for  the 
recovery  of  lead,  and  the  final  residue  treated  with 
cyanide  for  the  recovery  of  silver. — YV.  F.  F, 


Si  parator  ;     Electromagnetic  - 


A.    F.     Ualli- 


mond  and  W.  G.  Fletcher.  London.    Eng.  Pat. 

109.S57.      (Appl.    Nos.    14,029,    Oct.   14,     1910. 

and  5051.  Apr.  10,  1917.) 
THE  material  to  be  separated  is  fed  from  a  hopper 
on  to  a  rotating  disc  having  gaps  at  intervals, 
the  feed  being  stopped  automatically,  when  the 
gaps  are  passing  the  hopper,  by  a  cam-operated 
sliding  valve.  A  series  of  fixed  magnet  poles  are 
provided  above  the  disc.  and  a  commutator 
c  ate  pfl  tlie  supply  of  current  to  the  magnets 
as  the  gaps  pass  under  them,  so  that  the  attracted 
material  is  discharged  through  the  gaps  to  suitable 
receptacles  beneath.  In  an  alternative  form  the 
disc  is  replaced  by  a  horizontal  drum  on  to  which 
the  material  is  fed  on  its  rising  side.  The  magnetic 
field  is  cut  off  when  a  pocket  in  the  periphery  of 
the  drum  passes  below  the  magnet  so  that  the 
separated  material  is  discharged  into  the  pocket. 
This  material  is  discharged  from  the  pocket  when 
it  reaches  the  lowest  point  in  its  rotation.  In 
another  form  the  material  is  fed  on  to  a  horizontal 
endless  conveyor  passing  below  the  magnet,  the 
return  portion  of  the  conveyor  being  parallel 
and  just  below.  Two  gaps  are  provided  in  the 
conveyor,  and  are  arranged  to  register  when  just 
below  the  magnet,  so  that  when  the  field  is  cut 
off,  the  magnetic  material  is  discharged  through 
both  gaps  into  the  receiver  below. — W.  F.  F. 

Metalliferous  ores  ;  Process  of  concentration  of- 


S.  1.  Clawson,  Salt  Lake  City,  Utah.    U.S.  Pat. 
1.2  10,824,  Sep.  25,  1917.  Dateof  appl.,  Jan.2, 1914. 

Tite  pulverised  ore  is  mixed  with  a  salin  >  solution, 
and  gas  and  oil  are  injected.  The  mixture  is 
discharged  into  a  closed  separating  chamber 
under  pressure  and  the  concentrate  is  withdrawn 
at  the  opposite  side  of  the  chamber.  The  surplus 
gas  under  pressure  is  also  withdrawn  from  this 
side  of  the  chamber  and  conveyed  back  to  the 
point  of  injection  to  be  used  again. — W.  F.  F. 

Welding-electrode  and  process  of  welding.  Process 
for  electric  welding.  P.  A.  E.  Armstrong.  Assignor 
to  W.  L.  Clark  and  A.  H.  Adams  (The  Quasi-Arc 
Co.).  New  York.  U.S.  Pats,  (a)  1,211,899, 
and  (B)  1.241,900,  Oct.  2.  1917.  Dates  of  appl., 
Mar.   10  and  Mar.  2:;.   1915. 

(A)  An  ele  trode  for  depositing  metal  consists  of 
a  metal  tuiie  with  inner  and  outer  coatings  of 
insulating,  slag-forming  material.  The  outer  coat- 
ing melts  at  a  higher  temperature  than  the  inner 
coating  and  acts  as  a  protecting  shield  for  the 
molten  metal.  Tho  inner  coating  may  contain 
an  alloy,  such  as  ferromanganese,  which  it  is  desired 
to  add  to  the  metal  of  the  electrode,  (n)  Man- 
ganese-steel is  deposited  on  work  consisting  of 
manganese-steel  by  an  electrode  of  that  material 
coated  with  insulating  material  which  acta  as  a 
slag  when  fused.  The,  -le  trode  is  maintained  in 
contact  with  the  molten  metal  but  not  with  the 
work,  and  the  deposited  metal  is  cooled  by  a 
stream  of  water. — \V.  F.  F. 

Caae-hardening  material  and  jirocess  of  making 
same.  A.  O.  Blaich.  Assignor  ti>  A.  <>.  Blaich  Co.. 
Chicago,  111.  U.S.  Pat.  1,241,909,  Oct.  2,  1917. 
Data  of  appl.,   .Tan.  29,   1917. 

Carbon  granules  are  impregnated  with  a  solution 


of  soda  ash  and  dried  at  a  temperature  at  which 
the  soda  ash  is  unaffected.  The  granules  are  then 
sprayed  with  oil  to  coat  their  surfaces,  and  mixed 
with  pulverised  calcium  or  barium  carbonate. 

— W.  F.  F. 

Zinc-ejctract ion  process.  H.  R.  Hanley,  Winthrop, 
Cal.,  Assignor  to  Bully  Dill  Copper  Mining  and 
Smelting  Co.  U.S.  Pat.  1,241.960,  Oct.  2,  1917. 
Date  of  appl.,  June  5.  1910. 

/.in  -bearing  materials  are  mixed  with  concen- 
trated sulphuric  acid  so  as  to  form  a  thick  mud, 
which  is  dried  and  roasted  at  from  200°  to  650°  C, 
to  eliminate  arsenic,  selenium,  and  other  volatile 
elements,  and  convert  the  zinc  compounds  to 
sulphate,  which  is  then  extracted  with  water. 
Alter  removing  metals  more  electro-negative 
than  zinc,  the  solution  is  electrolysed,  thas 
depositing  zinc  and  liberating  sulphuric  acid, 
until  from  70%  to  90%  of-  the  zinc  sulphate  is 
decomposed.  The  remaining  electrolyte  is 
evaporated  until  the  dissolved  salts  are  pre- 
cipitated, and  the  sulphuric  acid  is  separated  and 
used  for  the  treatment  of  fresh  quantities  of  zinc 
ores. — J.  N.  P. 

Melling-pot  or  crucible  [for  melting  brass].  J.  C. 
Henderson,  Wasliington,  D.C.,  Assignor  to 
Driver  Harris  Co.,  Harrison,  N.J.  U.S.  Pat. 
3,241,971, Oct.2,1917.  Dateof  appl.,  July  8,  1!"  10. 

A  thin-waixed  melting  pot  is  cast  from  a 
highly  refractory  alloy  containing  chromium  or  a 
metal  having  similar  properties,  and  nickel  or  other 
metal  associated  with  iron  in  the  periodic  table 
having  substantially  the  same  atomic  weight, 
these  combined  metals  amounting  to  not  less  than 
00  %  of  the  alloy.  The  walls  increase  in  thickness 
towards  the  bottom  and  a  refractory  non-flaking 
coating  not  acted  upon  by  molten  brass  is  pro- 
vided on  the  inner  surface. — W.  F.  F. 

Lead  sulphide  ores;  Treatment  of [to  produce 

basic  lead  sulphate].     P.  C.  H.   West,   London. 

Eng.  Pat.  102,377,  Nov.  16,  1916.     (Appl.  No. 

16,414   of   1916.)     Under   Int.   Conv.,   Nov.   J  I. 

1915. 
See  U.S.  Pat.  1,225,296  of  1917  ;  this  J.,  1917.  655. 

Ftirnace  for  annealing  metals.     R.  Masters,  Dudley. 

U.S.    Pat.    1,241,750,    Oct.    2,    1917.     Date    of 

appl.,  Aug.  11,  1914. 
See  Eng.  Pat.  2866  of  1914;   this  J.,  1915,  :.'l. 

Leaching  apparatus.     U.S.  Pat.  J, 240,904.     See  I. 


XI.— ELECTRO-CHEMISTRY. 

Electro-chemical  plant;   The  sub-station  problem  of 

.     J.    L.    McK.    Yardley.     Amer.    Electro- 

i  hem.  Soc.,  Oct.,  1917.  [Advance  copy.l  20 
pages. 
Ei.i  ctuicai.  apparatus  has  now  been  largely 
developed  in  the  direction  of  low-voltage,  large- 
capacity  designs  such  as  is  demanded  by  electro- 
chemical processes.  \Tariations  in  the  applied 
voltage  which  are  of  considerable  magnitude  in 
electrolytic  processes,  on  account  of  variations  in 
resistance  during  the  progress  of  electrolysis,  or 
through  changes  in  the  number  of  cells  connected 
in  the  circuit,  can  be  provided  for  by  means  of 
"boosters."  With  rotary  convorter  units  of  300 
kilowatts,  giving  a  voltage  of  200  to  300.  direct- 
connected  alternating-current  "  l>oosters "  have 
been  developed  so  as  to  make  it  possible  to  vary 
the  direct  current  voltage  delivered  by  the  rotary 
converter  by  30  or  40  volts  on  either  side  of  the 
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mean  value  obtained  when  operating  upon  a 
particular  transformer  tap.  Small  variations, 
such  as  those  brought  about  by  fluctuations  in 
power  supply,  have  been  provided  for  by  employ- 
ing rotary  converters  with  direct  connected,  syn- 
chronous, alternating-current  "boosters,"  though, 
more  usually,  the  voltage  lias  been  equalised  by 
introducing  more  than  the  normal  amount  of 
reactance  in  the  step-down  transformers  or  more 
copper  in  tbe  field  coils  of  the  rotary  converters. 
Line  variations  in  the  rotary  converter  are  also 
met  by  varying  the  strength  of  the  field  current, 
a  typical  range  for  such  an  installation  as  that 
mentioned  above  being  2374  to  262J  volts.  In 
the  aluminium  industry,  a  direct  current  voltage 
of  ppproximately  250  volts  was  formerly  used, 
enabling  about  40  cells  each  taking  6  volts  to  be 
connected  in  series,  and  making  it  possible  to 
cut  out  individual  cells  without  involving  any 
appreciable  voltage  variation  on  the  leads.  An 
improved  efficiency  in  aluminium  electrolysis  has 
now.  however,  been  gained  by  employing  a  direct 
current  voltage  of  500  to  550.  The  maximum 
efficiency  of  the  rotary  converter  is  practically 
reached  at  600  volts,  above  which  the  cost  of 
apparatus  and  operation  troubles  increase  largely. 
In  the  electro-deposition  and  refining  of  metals, 
such  as  copper  and  zinc,  a  voltage  range  of  2 :  1  is 
frequently,  and  3  :  1  sometimes,  encountered 
through  withdrawals  of  large  sections  of  the  tank 
for  the  removal  of  the  metal  and  treatment  of  the 
electrolyte.  This  large  voltage  range  can  usually 
be  supplied  more  satisfactorily  by  an  installation 
of  "booster"  rotary  converters  arranged  by  pro- 
viding one  or  two  taps  on  the  primary  or  secondary 
of  the  transformer  and  by  providing  the  necessary 
switching  for  quickly  transferring  the  "booster1' 
l'otary  converter  from  one  tap  to  another.  By 
this  means  an  extreme  variation  of  2-5  :  1  can  be 
arranged.  An  alternative  is  to  employ  motor 
generator  sets  with  separate  exciters,  whereby  a 
continuous  change  of  voltage  is  possible. — J.  N.  P. 


Mica;  Electrical  conductivity  of- 


,     E.  Branly. 
Comptes  rend.,  1917,"  165,  450 — 455. 

A  sheet  of  unpierced  mica,  0003  mm.  in  thick- 
ness, was  interposed  between  two  metallic  discs 
with  plane  polished  surfaces,  and  contact  batween 
the  sheets  was  ensured  by  means  of  a  gas  com- 
pression pump  acting  on  one  of  the  discs,  the 
other  disc  being  supplied  with  weights.  The 
pressure  was  measured  by  a  mercury  and  an 
ethylene  -  dibromido  manometer  in  parallel.  A 
source  of  continuous  current,  such  as  a  thermo- 
electric pile  with  Bi-Ag  elements,  or  a  Darnell's 
cell,  and  a  galvanometer,  were  also  placed  in  the 
circuit.  With  a  sheet  about  0003  mm.  thick,  the 
mica  allowed  the  current  to  pass  from  a  single 
thermo-electric  element  at  an  E.M.F.  of  0004 
volt.  The  conductivity  was  often  immediately 
complete,  manifesting  itself  as  soon  as  a  slight 
pressure  was  put  on  the  sheets.  An  insignificant 
shock,  or  a  feeble  oscillating  discharge  at  a  distance, 
brought  about  the  passage  of  the  current  when 
the  pressure  was  removed.  When  the  thickness 
exceeded  0-004  mm.  the  conductivity  did  not  show 
•itself  with  an  initial  E.M.F.  as  feeble  as  that  of  a 
single  thermo-electric  element  and  an  E.M.F.  of 
at  least  1  volt  was  required,  the  conductivity  rising 
by  jerks  and  being  only  slowly  established.  The 
actions  of  shock,  and  of  electric  discharge  at  a 
distance,  were  again  like  those  on  ordinary 
detectors  as  used  in  wireless  telegraphy. — B.  N. 

Silver  peroxide  and  the  valence  of  silver.      Weber. 
See  VII. 

Electrolytic  pickling   process    and    its    effect    on    the 
physical  properties  of  iron  and  steel.     Coulson. 
Se«X. 


Electro-analysis    apparatus.     Jones,     See     XXIII. 
Patents. 

Selenium  and  like  sensitive  cells.  M.  Martinez, 
London.  Eng.  Pat.  109,486,  Sept.  16,  1916. 
(Appl.  No.  13,181  of  1916.) 

A  TinN  sheet  or  granular  layer  of  prepared  and 
annealed  selenium,  or  like  material,  is  placed 
between  opposite  sources  of  light  and  heat,  one 
of  which  is  kept  constant  at  a  required  intensity 
while  the  other  is  made  variable  so  as  to  render 
the  general  resistance  of  the  coll  capable  of  ad- 
justment. The  granular  layer  is  held  between 
metallic  electric  conductors  formed  of  netting, 
wire,  or  perforated  metal.  The  selenium  sheet 
is  made  by  first  granulating  the  materia!,  and 
then  forming  it  into  a  sheet  between  discs  which 
are  caused  to  move  one  on  the  other  under  pressure, 
and  annealing  the  sheet  at  a  temperature  between 
120°  and  200°  C.  whilst  between  the  discs.— B.  N. 

Furnaces  ;    Electric .     J.  O.  Boving,  London. 

Eng.  Pat.   109,465.   (Appl.  Nos.  12,687,  Sept.  7, 
1916,  and  2807,  Feb.  26.  1917.) 

The  current  is  maintained  constant  in  an  electric 
furnace,  by  means  of  a  hydraulic  organ  for  modi- 
fying the  position  of  the  electrode  conveying  the 
current.  The  supply  of  fluid  under  pressure  to 
the  hydraulic  organ  is  regulated  by  a  valve  actu- 
ated directly  by  the  fluid  pressure,  and  a  balanced 
escape  valve  for  the  fluid  is  provided,  its  position 
being  automatically  adjusted  by  electro-magnets. 
The  electro-magnetic  arrangement  is  energised 
directly  by  a  current  shunted  from  the  electrode 
leads,  or  by  a  transformer  current,  derived  from 
the  primary  current  through  the  main  electric 
lead  and  electrode,  or  a  shunt  therefrom.  This 
secondary  current  is  used  to  energise  an  electro- 
magnetic device,  comprising  a  construction  such 
as  is  employed  in  a  single-phase  repulsion  motor. 
A  rheostat  is  also  provided  whereby  a  hand 
adjustment  may  be  used  in  addition  to  the  auto- 
matic adjustment  of  the  current. — B.  N. 

Furnaces  ;     Method   of    producing    and    controlling 

high  temperatures  in  electric .     J.  J.  Denton. 

London,    Eng.    Pat.    109,639,    Aug.    21,    1916. 
(Appl.  No.  11,844  of  1916.) 

High  temperatures  in  an  electric  furnace  are 
produced  by  forming  an  ionising  path  for  the 
current  by  chemical  agency,  employing  compounds 
which  in  a  state  of  fusion  or  when  blended  with 
others  set  up  free  ions,  and  the  temperature  is 
afterwards  controlled  by  additions  to  the  furnace 
to  an  extent  to  suit  the  temperaturo  required. 
Thus,  caustic  alkali  mixed  with  sand  may  be 
sprinkled  in  a  gulley  made  in  the  resister  material, 
or  may  be  used  in  the  form  of  a  cartridge  placed 
on  the  resister  material  between  the  electrodes, 
and  moistened  with  water.  Ions  are  thus  produced 
for  starting  the  conduction  of  the  current.  The 
temperature  may  be  localised  by  adding  to 
desired  parts  of  the  resister,  to  suit  the  temper- 
ature required,  further  material,  such  as  lime, 
which  is  adapted  to  produce  an  increased  ionising 
path  at  a  higher  temperature,  and  therefore 
produces  an  increased  flow  of  current. — B.  N. 

Furnace  ;  Electric  — — .  D.  R.  Knapp,  Assignor 
to  The  Eastern  Steel  Co..  Pottsvillo,  Pa.  U.S. 
Pat.  1,240,460,  Sept.  18,  1917.  Date  of  appl.. 
Feb.  19,  1916. 

An  induction  furnace  is  provided  with  a  fixed 
base,  and  a  supporting  casting  mounted  on  the 
base  so  that  it  may  be  revolved.  A  circular 
element,  is  supported  by  a  trunnion  on  the  casting, 
and  a  crucible  or  trough  is  mounted  on  it.     The 
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furnaco  is  provided  with  moans  for  heating  the 
metal  in  the  trough  by  induction,  and  it  may  bo 
locked  against  rotation.  An  oscillating  move- 
ment of  tin?  circurofen  ace  may  be  given  to  tin- 
trough  in  its  locked  position,  by  varying  the 
plane  of  the  circular  element,  and  when  the  furnace 
has  been  released  it  may  be  revolved  to  discharge 
the  metal  in  any  radial  direction.  A  maximum 
<ross-se<  tional  area  of  metal  at  one  part  of  tin- 
trough,  and  a  minimum  cross-sectional  area  at 
another  part,  may  thus  lie  produced,  ami  the 
position  of  the  maximum  and  minimum  areas  may 
lie  varied  simultaneously. — B.  N. 


Electric    furnace  ;     Polyphase  - 


J.  L.  Dixon, 
Detroit,  Mich.  U.S.'  Pat.  1,241,499.  Oct.  2. 
1917.     Date  of  appl..  June  20.  1917. 

In  a  three-phase  electrodo  furnace,  the  cunvnt 
flowing  through  one  of  the  electrodes  passes 
through  a  solenoid  and  is  counterbalanced  to  a 
larger  or  smaller  degree  by  an  opposing  smaller 
solenoid.  By  means  of  movable  magnetic  cores 
connected  to  a  pivoted  beam,  the  opposing  mag- 
netic flux  is  adjusted  by  the  resultant  of  tin- 
currents  flowing  through  the  other  electrodes, 
and  at  tin-  same  time  the  movable  beam  actual  - 
the  circuit  controller  of  a  motor  which  raises 
or  lowers  the  first-mentioned  electrode. — J.  N.  1'. 

Electric  furnaces  ;  Regulating  ajiparaius  fo  [autor- 

matie  adjustment  of  pleclrodes  in] .   W.  Sykes, 

Pittsburgh,  Pa..  Assignor  to  Westinghouse 
Electric  ami  Manufacturing  Co.  U.S.  Pat. 
1 ,2  1 1.574,0.  t.2.1917.  Dateof  appl.,  Apr.  12, 1912. 

Ti IK  electrode  is  suspended  by  a  cord  passing  over 
a  pulley  and  round  a  conical  drum  connected  to  a 
motor.  The  electrode  is  counterbalanced  by  a 
weight  attached  to  a  cord  wound,  in  the  opposite 
direction,  round  a  cylindrical  portion  of  the  drum 
and  the  variations  in  the  weight  of  the  electrode 
as  it  is  consumed  are  compensated  by  the  move- 
ment of  the  cord  on  the  conical  drum.  The  motor 
is  operated  by  a  current  induced  from  the  main 
circuit,  and  thus  adjusts  the  height  of  the  electrode 
above  the  furnace  to  maintain  a  definite  constant 
strength  of  current  in  the  arc. — J.  N.  P. 

FAe<  trie-arc  furnace  [for  nitrogen  fi.ration'].  0.  J.  S. 
P'.atou.  Assignor  to  Norsk  Hydro-Elektrisk 
Kvatlstofaktieselskab,  Christiania,  Norway.  U.S. 
Pat.  1,241.655,  Oct.  2.  1917.  Date  of"  appl., 
Tune  2,  1916. 

In  an  arc  furnace  with  a  magnetically  spread 
flame,  the  circular  reaction  vessel  has  the  shape  of 
a  tall  narrow  rectangle  in  cross-section  and  is 
surrounded  by  a  casing  of  approximately  spherical 
shape.  The  windings  of  the  magnet  coils  are 
arranged  in  the  air  space  between  the  reaction 
chamber  and  the  outer  casing,  and  the  magnet 
poles,  which  project  a  short  distance  into  recesses 
in  the  walls  of  the  inner  rhamber,  are  in  metallic 
connection  with  the  outer  easing.  By  maintaining 
a  slight  negative  pressure,  aii  for  the  reaction  is 
drawn  into  the  inner  air  space  through  boles  in 
the  walls  of  the  inner  chamber  from  the  air  space 
between  the  casings. — J.  N.  P. 

Insulation  of  condensers  for  telephone  circuits.  0. 
Cordes,  Magdeburg,  Germany.  U.S.  Pat. 
1.241.926,  Oct.  2,  1917.  Date  of  appl.,  Dec  17. 
1910.     Renewed  Jan.  18,  1917. 

A  MATETUAT.  for  impregnating  telephone  condensers 
which  is  solid,  easily  fusible,  and  of  higher  insulat- 
ing capacity  than  paraffin,  is  prepared  from  castor 
oil  by  treatment  with  hydrogen  in  the  presence 
of  finely-divided  catalytic  metal  at  a  raised 
temperature. — J.  N.  P. 


Electrolytic  apparatus.  H.  R.  Hanley,  Winthrop, 
Cal.,  Assignor  to  Bully  Hill  Copper  Mining  and 
Smelting  Co.  U.S.  Pat.  1.241,967,  Oct.  2,  1917. 
Date  of  appl.,  June  5,  1910. 

In  an  electrolytic  cell  with  the  anodes  and  cathodes 
in  close  proximity,  use  is  made  of  a  hollow  anode 
having  a  number  of  openings  in  the  lower  part, 
through  which  air  is  delivered,  so  as  to  brush 
away  gas  bubbles  adhering  to  thecathode. — J.  N.  P 

[Electrical   ccmtacls  ;]    Compositions    of  matter    [for 

]    and    processes    of   making    same.     A.    J. 

Liebmann,    New    York.      Eng.     Pat.     109,870, 
Nov.  2.  1916.     (Appl.  No.  15,692  of  1916.) 

See  U.S.  Pat.  1,177,119  of  1916  ;  this  J.,  1916,  608. 
Molybdenum,  titanium,  or  the  like  may  be  used 
in  place  of  tungsten,  and  the  components  are 
preferably  mixed  with  a  binder  which  can  be 
subsequently  volatilised.  Mercury,  introduced  in 
the  form  of  copper  amalgam,  may  be  used  as 
binder. 

Electrolysing  apparatus.  R.  J.  J.  Mueller,  and 
Universal  Oxvgen  Co.,  Shebovgan,  Wis.,  U.S.A. 
Kic.  Pat.  110.036,  Oct.  16,  1916.  (Appl.  No. 
14,690  of  1916.) 

See  U.S.  Pat.  1,221,206  of  1917  ;  this  J.,  1917,  602. 
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Palm   kernel  oil;   Methyl  nonyl  ketone  from . 

A.   11.  Salwav.     Chem.  Soc.  Trans..    1917.    111. 
407 — 410. 

The  author  has  succeeded  in  Isolating  methyl 
nonyl  ketone  from  the  volatile  matter  removed 
from  palm  kernel  oil  by  steam  distillation  in  the 
deodorisation  process.  The  crude  material  used, 
which  had  been  obtained  on  a  large  scale,  consisted 
of  a  semi-solid  fatty  mass  holding  water  in  a  state 
of  emulsion,  and  containing  30  %  of  free  fatty 
acids,  26%  of  neutral  fat,  1-2%  of  neutral  volatile 
oil,  and  28-7%  of  water.  The  odour  and  taste  of 
the  original  palm  kernel  oil  are  essentially  caused 
by  the  volatile  neutral  oil  and  to  a  minor  extent 
by  the  volatile  fatty  acids.  The  crude  material 
was  again  distilled  in  a  current  of  steam,  the 
volatile  oil  dissolved  in  ether  and  shaken  with 
sodium  hydroxide  solution  to  remove  fatty  acids, 
and  methyl  nonyl  ketone  isolated  from  the  neutral 
volatile  oil  by  means  of  its  sodium  bisulphite  com- 
pound. In  an  experiment  starting  with  palm- 
kernel  oil,  1200  grms.  of  the  oil  yielded  1-4  grins. 
[0-12%j  of  neutral  volatile  oil  containing  90%  of 
methyl  nonyl  ketone.  Coconut  oil  treated  in  the 
same  way  yielded  003%  of  neutral  oil.  of  which 
only  30%  could  be  converted  into  a  semicarbazone 
(compare  Haller  and  Lassieur,  this  J„  1910.  704. 
1330). 


Turke>i-red  oil  products  ;  Technical  anali/x is  of - 
A.  Goldberg  and  E.  Zipper.     Chem.-Zeit..  1917, 
41,  401—102. 

The  composition  of  commercial  product 
sistang  of  mixtures  of  Turkey-red  oil  with  various 
fat-solvents  (petroleum  spirit,  oil  of  turpentine, 
chlorinated  hydrocarbons,  etc.)  may  be  ascertail 
with  sufficient  accuracy  in  most  cases  by  distilla 
tion  with  steam,  followed  by  fractional  distillation 
of  the  volatile  portion  and  determinations  of 
specific  gravity,  chlorine  content,  etc.,  of  the 
tractions.  Turkey -red  oil  itself  yields  no  volatile 
oily  products  on  distillation  with  steam. 

Theory  of  contact  catalysis.     Poisoning  of  catalytic 
agents.     Bancroft.     See   1. 

Investigation    of   the   seeds   of   Pangium    edult   and 
Hydnocarpus  alcakr.      Brill.      >, ,     \\ 
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Patents. 

Hydrogenalion  of  oils.  E.  B.  Maxted  and  J.  R. 
Ridsdale,  Walsall.  Eng.  Pat.  109.993,  Sep.  29, 
1916.     (Appl.  No.  13,837  of  1916.) 

A  large  reacting  surface  of  unsaturated  oil  and 
hydrogen  is  obtained  by  projecting  the  mixture 
through  a  vertical  column  provided  with  fixed 
horizontal  propeller-like  baffle-plates  so  shaped 
and  placed  in  opposition  to  each  other  that  the 
moving  liquid-gas  mixture  is  rotated  alternately 
clockwise  and  anti-clockwise. — A.  de  W. 

Olro-stock  clarifier.  seeder,  and  breaker.  G.  L.  Noble, 
Chicago,  111.  U.S.  Pat.  1,240,869,  Sep.  25,  1917. 
Date  of  appl.,  Nov.  15,  1916. 

The  apparatus  consists  of  a  cylindrical  tank  fitted 
with  an  internal  co-axial  rotary  shaft  carrying 
scrapers  adjacent  to  the  tank  walls,  and  a  pipe 
coil.  The  coil  is  connected  to  the  hollow  shaft, 
wliich  can  be  supplied  with  hot  or  with  cold  water. 
The  tank  has  an  upper  inlet  for  charging,  and 
the  lower  part  is  constricted  to  form  a  trough 
which  contains  a  screw  conveyor  and  an  outlet 
for  discharging. — A.  de  W. 


Detergent  compounds  ;    Washing  - 


and  modes  of 


using  the  same.  H.  C.  Wilson,  Kendal.   Eng.  Pat. 
109,846,  Sep.  28,  1916.  (Appl.  No.  13,777  of  1916.) 

An  improved  detergent  liquor  for  fabrics,  etc.,  is 
obtained  by  adding  oleic  or  other  fatty  acid  dis- 
solved in  a  liquid  hydrocarbon  or  chloro-derivative 
of  the  same  to  ordinary  soapy  or  washing  liquor. 
The  solution  may  also  be  applied  to  the  fabric 
before  treating  with  washing  liquor. — A.  de  W. 

Soap.  M.  Spazier,  Los  Angeles,  Cal.  U.S.  Pat. 
1,241,043, Sep.25,1917.  Dateofappl.,Jan.27, 1917. 

A  soap  compound  is  composed  of  soap,  50-72  ; 
moisture,  11-90  ;  sodium  carbonate.  32-39  ;  am- 
monium acetate,  1-79  ;  and  sodium  acetate, 
3-20%.— A.  deW. 

Washing  crystal.  M.  Spazier,  Los  Angeles,  Cal. 
U.S.  Pat.  1,241,044,  Sep.  25,  1917.  Date  of 
appl.,  Jan.  27,  1917. 

A  washing  crystal  consisting  of  water,  57-28  ; 
sodium  carbonate,  40  02  ;  ammonium  acetate, 
2-22  ;   and  sodium  acetate,  0-48%. — A.  de  W. 

Insulation    of    condensers    for    telephone    circuits. 
U.S.  Pat.  1,241,926.     See  XI. 


Xm.— PAINTS;       PIGMENTS;       VARNISHES; 
RESINS. 

Patents. 

Cement  paint.  K.  S.  Laurie,  Allahabad,  India. 
Eng.  Pat.  109,951.  May  22,  1917.  (Appl.  No. 
7343  of  1917.) 

A  paint  is  obtained  by  adding  "  a  liquid  hydro- 
carl  ion  of  the  petroleum  series  "  to  a  mixture  of 
Portland  cement  and  linseed  oil,  no  further  grind- 
ing being  required. — A.  de  W. 

Paint  and  process  of  making  same.  W.  A.  West, 
Elkhorn.  Wis.  U.S.  Pat.  1.241,067,  Sep.  25, 
1917.     Date  of  appl.,  Aug.   18,   1916. 

A  permanent  emulsion  paint  is  made  by  mixing 
a  paint  oil  with  an  immiscible  diluent  of  different 
specific  gravity,  e.g.,  skim  milk,  the  mixture  being 
homogenised  by  forcing  it  under  a  pressure 
exceeding.  500  lb.  per  sq.  in.  through  a  medium 
impermeable  under  lower  pressure,  then  mixing 
with  a  "  body  material,"  pigment,  and  an  addi- 
tional diluent  liquid. — A.  de  W. 


Phenol-aldehyde  condensation  products.  A.  W.  < ' 
van  Voorhout,  The  Hague.  Eng.  Pat.  110,04l' 
Oct.  30,  1916.  (Appl.  No.  15,465  of  1916.) 
Transparent  phenol-fomialdehyde  condensation 
products  are  produced  by  heating  together  equal 
weights  of  pure  phenol  or  cresol  and  formaldehyde 
together  with  a  small  amount  of  a  basic  catalyst, 
e.g.,  potassium  hydroxide,  until  all  the  solvent 
water  and  about  one-half  of  the  water  set  free 
by  condensation  are  distilled  off  and  strong 
foaming  occurs,  when  heating  is  discontinued; 
20%  by  volume  of  a  neutral  liquid  ether  than 
water,  such  as  strong  methyl  or  ethyl  alcohol, 
is  then  added  to  prevent  development  of  excessive 
heat  and  to  facilitate  expulsion  of  remaining 
water.  When  one-half  of  the  alcohol  is  distilled 
off,  the  mass  is  run  out  into  moulds.  The  final 
stages  of  the  reaction  are  carried  out  slowly  in  a 
current  of  air  at  temperatures  gradually  increasing 
from  60°  C.  to  120°  C.  or  higher,  at  normal  pressure, 
over  a  period  of  about  30  hours.  For  opaque 
condensation  products,  impure  phenol  or  cresol 
may  be  used,  and  alcohol  replaced  by  1  to  4% 
of  turpentine  and  2  to  3%  of  glycerin,  whilst  the 
addition  of  vaseline  facilitates  removal  of  the 
product,  from  the  mould. — -A.  de  W. 

Phenols  and  formaldehyde ;  Manufacture  of  in- 
soluble   condensation    products   from    .     W. 

Reeser,  Amsterdam,  Holland.  Eng.  Pat. 
10,055,  July  9,  1915.  Under  Int.  Com..  Julv 
29,  1914. 

See  Ft.  Pat.  479,319  of  1915  ;   this  J.,  1916,  1164. 

Plastic  composition  [from  polymerised  vinyl  esters] 
and  process  of  producing  it.  F.  Klatte  and  A. 
Rollett,  Sehwanheim,  Assignors  to  Chem.  Fabr. 
Griesheim-Elektron,  Frankfort,  Germany. 
U.S.  Pat.  1,241,738,  Oct.  2,  1917.  Date  of 
appl.,  July  2,  1914. 

See  Ger.  Pat.  281,687  of  1913  ;   this  J.,  1915,  623. 

Apparatus  for  treating  the  ocotillo  plant  for  ex- 
tracting the  gum  therefrom.  U.S.  Pat.  1.240,894. 
See  XVII. 


XIV.— INDIA-RUBBER ;   GUTTA-PERCHA. 

Patents. 

Vulcanising  ;    Apparatus  for  .      Soc.  pour  la 

Production  et  la  Vente  des  Articles  en  Caout- 
chouc "  Bogatyr,"  and  J.  A.  Talalay,  Moscow. 
Eng.  Pat.  109,906,  Dec.  30,  1916.  (Appl.  No. 
18,673  of  1916.) 
Uniformity  of  temperature  is  maintained  by  a 
steady  injection  of  air  or  other  gas  from  a  number 
of  nozzles  along  the  length  of  the  lower  part  of  the 
vulcanising  apparatus  ;  the  gas  first  streams 
upwards  over  a  series  of  vertical  steam  coils  and 
is  then  directed  downwards  by  a  series  of  baffles  ; 
part  of  the  gas  then  passes  into  the  outer  atmos- 
phere and  part  enters  on  a  new  cycle  around  the 
previous  path.  The  articles  under  treatment 
therefore  receive  part  of  the  necessary  heat  direct 
from  adjacent  steam  coils  and  part  from  the 
circulating  gas  which  has  been  heated  in  the 
manner  described. — D.  F.  T. 

Vulcanisation    of    rubber    and    similar    materials. 

Dunlop  Rubber  Co.,  Ltd.,  London,  and   D.   B\ 

Twiss,    Sutton    Coldfield.     Eng.    Pat.    110,059, 

Dec.  9,  1916.     (Appl.  No.  17,756  of  1916.) 

The  process  of  vulcanisation  is  accelerated  by  the 

introduction  into  the  rubber  mixing  of  a  caustic 

alkali,   such   as   sodium   hydroxido   or    potassium 

hydroxide,    either    mixed    with    a    finely-divided 

mineral    compound    or    dissolved    in    an    organic 

compound  such  as  glycerol. — D.  F.  T. 
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[Cheuring]  gum  and  process  of  making  same.  W.  TL 
Pratt,  W'olleslev.  Mass.  U.S.  Pat.  1.240,875, 
Sep.  25,  11)17.  Date  of  appl.,  Nov.  1.  1913. 
Renewed  Feb.  28,  1917. 

The  solid,  coagulated  gummy  residuum  of  the  latex 
of  the  "  cow  tree,"  in  which  the  original  starch 
has  been  converted  into  sugar,  is  suitable  for  use 
as  chewing  gum.  It  is  plastic  and  non-adhesive 
in  the  presence  of  water  at  98°  F.  (37°  C),  and 
brittle  at  about  50°  F.  (10°  C.).— A.  DB  W. 

Apparatus  for  treating  the  ocot illo-plant  for  ex- 
tracting the  gum  therefrom.  U.S.Pat.  1,240,894. 
See  XVII. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Tanning     process     in     jellies;        Ultramicroscopic. 

ini'estigation  of  the  W.   Moeller.     Kolloid 

Zeite.,  1917,  20,  257—270.  J.  Chom.  Soc, 
1917,  112.  ii.,  454. 
The  formation  of  an  insoluble  salt  by  the  inter- 
action of  an  electrolyte  in  aqueous  solution  and 
a  second  electrolyte  in  the  jelly  is  not  an  essential 
condition  in  the  production  of  laminated  structures. 
An  aqueous  solution  of  silver  ritrate  when  left 
in  contact  with  a  gelatin  jelly  containing  no  added 
electrolyte,  gives  rise  to  the  formation  of  alternating 
layers.  This  cannot  be  attributed  to  the  presence 
of  small  quantities  of  chlorides  and  phosphates 
in  the  jelly,  for  the  same  result  is  obtained  when 
pure  gelatin  is  used.  The  laminated  structure 
would  indeed  seem  to  be  produced  when  any 
ionisable  salt  diffuses  into  a  jelly.  The  same 
heterogeneous  structure  results  when  gelatin 
jellies  are  subjected  to  the  action  of  tanning 
solutions.  The  author's  view  (see  this  J.,  1917, 
465)  that  gelatin  consists  of  a  fibrillated  substance 
(a-gelatin),  the  spaces  between  the  fibrils  being 
filled  by  a  structureless  substance  (/3-gelatinj, 
is  made  the  basis  of  an  explanation  of  the  rhythmic 
effects  which  are  the  result  of  the  diffusion  pro- 
cesses which  occur  when  jellies  are  brought  into 
contact   with    solutions   of   salts. 

Patents. 

Tanning  substances  soluble  with  difficulty  contained 
in  crude  quebracho  liquors  ;     Process  for  treating 

.     H.  Franke,   WiLsdorf,   Austria.   Assignor 

to   A.    Redlich,    Vienna.     U.S.   Pat.    1,241,950, 
Oct.  2,  1917.     Date     of  appl.,  June  26,  1914. 

See  Eng.  Pat.  17,273  of  1911  :   this  J.,  1915,  971. 

Method    of  drying    ca-iein.     U.S.    Pat.    1,240,816. 
See  XIXa. 


XVI.— SOILS  ;  FERTILISERS. 

"  Black   alkali  "    (sodium  carbonate)  in    calcareous 

soils;   Fornuition  of .     J.  F.  Breazeale.     ,T. 

Agric.  Res..  1917,   10,  541—590. 

Tin  term  "  alkali  "  applied  to  soils  is  commonly 
employed  in  the  United  States  to  designate  an 
accumulation  of  soluble  salts  in  soil,  which,  in  the 
case  of  sodium  carbonate,  causes  the  soil  solution 
to  be  dark  coloured.  The  case  investigated  by 
the  author  is  the  presonco  of  sodium  salts  in  a 
calcareous  soil.  A  series  of  solutions  of  a  sodium 
salt,  in  distilled  water  free  from  carbon  dioxide, 
of  graduated  concentrations  was  prepared  and 
put  into  bottles  with  calcium  carbonate,  and  the 
t)ottles  were  tightly  stoppered  and  shaken  for 
several  days.  The  solutions  obtained  were 
titrated     for    sodium     carbonate,     using  phenol- 


phth&Iein  as  indicator.  A  series  of  tests  was  made 
also  in  presence  of  carbon  dioxide,  and  the  solutions 
were  titrated  for  sodium  bicarbonate  using  methyl 
orange  as  indicator.  Tho  effect  of  the  presence  of 
soluble  caliium  salts  in  these  reactions  was  studied, 
11  was  found  that  small  amounts  of  calcium 
nitrate  and  chloride  greatly  impeded  die  formation 
of  sodium  carbonate  from  sodium  nitrate,  chloride. 
and  sulphate  and  calcium  carbonate,  and  that 
on  increasing  the  amounts  the  reaction  could  be 
stopped.  The  presence  of  calcium  sulphate  im- 
peded but  did  not  stop  the  reaction.  Similar 
results  wore  obtained  in  presence  of  carbon 
dioxide,  except  that  calcium  sulphate  had  no 
inhibitory  action  when  sodium  sulphate  was  tho 
sodium  salt  used.  The  experiments  were  repeated 
in  the  presence  of  soil,  and  it  was  found  that 
sodium  salts  increased  the  solubility  of  calcium 
carbonate  in  the  soil,  and  that  the  formation  of 
sodium  carbonate  took  place  as  before.  Tho 
sodium  carbonato  formed  decomposed  the  organic- 
matter  of  tho  soil,  and  in  this  respect  was  more 
active  than  sodium  bicarbonate.  The  organic 
matter  was  partly  protected  from  this  action  by 
the  presence  of  sodium  chloride  and  sulphate. 
The  author's  conclusion  is  that  the  crusts  and 
barren  spots  found  in  alkali  soils  are  due  to  the 
formation  of  sodium  carbonate  by  tho  action  of 
sodium  salts  on  calcium  carbonate. — J.  H.  J. 

Gypsum  as  a  fertiliser.  O.  Xolto.  J.  Landw., 
1917,  65,  67—73.  J.  ('hem.  So,-.,  1917,  112,  i., 
624. 

Owing  to  its  ability  to  undergo  hydrolytic  de- 
composition into  acid  and  base,  gypsum  influences 
the  reaction  of  the  soil  especially  by  virtue  of  the 
constituent  with  the  predominating  reaction, 
that  is,  tho  sulphuric  acid.  Consequently,  as  far 
as  possible,  gypsum  should  not  be  used  with  acid 
and  physiologic  ally  acid  fertilisers,  and  in  particu- 
lar should  never  bo  applied  to  acid  soils.  On  the 
other  hand,  it  acts  favourably  in  conjunction 
with  physiologically  basic  salts,  as  it  r  ■moves  or 
weakens  the  basic  reaction  rosulting  from  plant 
growth,  and  so  assists  in  the  retention  of  a  loose 
texture  by  the  soil.  Gypsum  may  be  employed 
with  advantage  when  there  is  a  shortage  of  such 
physiologically  active  fertilisers  as  potassium 
sulphate  and  chloride,  superphosphate,  and  am- 
monium sulphate. 

Boron  ;    Effect  of  three  annual  applications  of 

on  wheat.  F.  C.  Cook  and  J.  B.  Wilson. 
J.  Agric.  Res.,  1917,  10,  591—597.  (See  also 
this  J.,  1915,  675;    1916,  319.) 

House  manure  containing  sufficient  borax 
act  as  a  fly  larvicide  was  used  to  fertilise  an  ex- 
perimental plot  of  land  on  which  wheat,  was  grown 
for  three  successive  years.  On  another  plot, 
colemanite  was  used  as  the  source  ot  boron,  and 
there  were  also  control  plots  of  manured  and 
nnmanured  land.  Tho  borax  was  applied  at 
the  rate  of  154  lb.  of  boric  acid  per  acre  in  the 
tir--:  year  and  at  the  rate  (it  3S-5  He  (i.e.,  an  amount 
sufficient  to  destroy  larvae)  in  the  following  years. 
Tin-  colemanite,  which  is  less  effective  than  borax 
as  a  larvicide,  was  applied  at  tin-  rate  of 
50-75  lb.  of  boric  acid  per  acre.  It.  was«noticed 
that  there  was  a  yellowing  of  the  young  whoat 
after  the  heavy  dose  of  borax  in  the  first  year, 
and  that  there  was  a  reduced  yield  of  grain  of 
about  10%  in  the  first  two  years,  while  colemanite 
bad  little  effect.  In  the  last,  year  all  yields  were 
low.  Only  minute  amounts  of  boron  were  ab- 
sorbed by  tho  wheat  and  were  divided  about 
equally  between  tho  straw  and  the  grain.  Soluble 
boron  compounds  could  bo  detected  in  the  soil 
nine  months  after  the  tirst  heavy  dose,  but  not 
after  the  other  doses.  Tn3  boron  appoars  to  be- 
gradually  converted  into  insoluble  compounds,  and 
there  is  no  evidence  of  a  cumulative  action. — J.  H.J. 
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on  plants.   III.  Action 


Coal   gas  ;     Action   of  ■ 

of  coal  gas,  whilst  passing  through  soil  or  water, 

on  roots  and  leafy  branches.     C.   Wehmer.   Ber. 

Deuts.     Botan.     Ges.,    1917,    36,   403—410.     J. 

Chem.   Soc,    1917,  112,  i.,   618 — 619.    (See  also 

this  J.,  1917,  1021,  1106.) 
Annual  plants  such  as  cress,  grasses,  and  beans, 
were  grown  in  culture  solutions  through  which 
coal  gas  was  slowly  bubbled,  or  in  pots  so  arranged 
that  coal  gas  could  be  led  into  the  soil  from  above 
or  below  ;  and  leafy  shoots  of  the  lime,  elder,  privet, 
ilex,  Philadelphus,  and  various  conifers  were 
kept  under  observation  in  culture  solutions  treated 
with  the  gas.  Undiluted  coal  gas  was  found  to 
be  highly  toxic  for  the  roots  of  plants,  but  the 
constituents  of  the  gas  which  dissolve  in  water 
are  not  so  acutely  dangerous.  The  effect  on 
young  cress,  for  example,  is  much  more  striking 
if  the  gas  is  led  upwards  through  the  soil  than 
if  it  is  just  led  into  the  top  layers.  The 
experiments  on  leafy  shoots  showed  that  the  ill- 
effects  of  coal  gas  on  the  upper  parts  of  a  plant  are 
not  always  conditioned  by  damage  to  the  roots. 
The  effects  of  the  ascent  of  water  charged  with 
the  gas  into  the  shoots  vary  remarkably  from 
part  to  pi>,rt  of  the  shoot  and  from  plant  to  plant. 
With  the  exception  of  tho  yew,  most  conifers 
are  highly  resistant,  but  the  usual  effect  is  an 
early  shedding  of  the  leaves,  the  rind  and  buds 
remaining  practically  unhurt.  An  atmosphere 
containing  1  %  of  hydrogen  sulphide  is  fatal  to 
the  seed  or  seedlings  of  cress,  but  in  the  concen- 
tration 0  03%,  that  is,  more  than  is  commonly 
found  in  coal  gas,  this  "  poison  "  is  distinctly 
beneficial  to  the  germination  of  cress. 

Sulphuric   acid  ;     Effect   of   addition   of to   the 

soil  on  the  growth  of  the  beet.  K.  Andrlik. 
Z.  Zuc  kerind.Bohm.,  1917,41,685— 6S8.  J.  Chem. 
Soc.,  1917,  112,  i.,  620. 

Instead  of  adding  soluble  nutrients  to  the  soil, 
the  author  has  tried  the  effect  of  applying  cheap 
chemi'  als.  like  the  mineral  acids,  to  render  more 
of  the  natural  constituents  of  the  soil  available 
to  the  plant.  He  has  compared  the  growth  of 
the  sugar  beet  on  field  plots  sprinkled  before 
seed-time  with  dilute  sulphuric  acid  (2 — 4  kilos, 
per  acre)  and  on  untreated  plots,  and  finds  indi- 
cations that  the  weights  of  root  and  leaves  are 
less,  but  the  quantity  and  quality  of  the  sugar 
slightly  greater  on  the  treated  soil. 

Plants  ;      Action     of  ■ 


Plants  ;  Nutrition  of  green  — 
substances.  C.  Ravenna. 
1917,   47,  II.,   131—139. 


-  by  means  of  organic 
Gazz.     Chim.     ltal., 


■  on  organic  substances. 
G.  Ciamician  and  C.  Ravenna.  Gazz.  Chim. 
Ital.,   1917,   47,  II.,   109—129. 

In  order  to  determine  whether  the  facts  previously 
recorded  (this  J.,  1917,  559)  could  be  attributed 
to  enzymic  a<  tion  of  the  plants,  a  series  of  experi- 
ments was  made  in  which  spinach  leaves,  preserved 
from  putrefaction  by  toluene,  were  kept  in  con- 
tut  with  various  organic  substances  for  a  month, 
in  a  current  of  oxygen.  The  carbon  dioxide 
evolved  was  measured  by  absorption  in  baryta 
water.  Catechol  and  saligenin  were  decomposed 
to  a  considerable  extent,  whilst  salicylic  and 
benzoic  a' ids  were  practically  unchanged,  but 
partially  inhibited  the  enzymic  action  of  the 
leaves.  Pyridine  and  piperidino  were  unaltered, 
but  nicotine  showed  some  autoxidation  after 
exposure  to  light.  Substances  showing  the  greatest 
decomposition  were  also  most  readily  affected  by 
potassium  permanganate.  The  enzymes  were 
not  present,  in  the  expressed  juices  of  the  leaves, 
but  were  insoluble  p,nd  adhered  to  the  material. 
No  definite  relationship  could  be  traced  between 
the  amounts  o'  carbon  dioxide  liberated  and  the 
decomposer  on  o'  particular  substances.  The  experi- 
ments indi'  ate  that  it  is  not  possible  to  state 
definite] v  that,  the  diminution  in  substances  in- 
o<  ulated  into  plants  is  duo  to  autoxidation. — C.  A.M . 


Maize  plants  were  cultivated  in  sterile  solutions 
of  nutrient  salts  containing  from  1  to  10%  of 
dextrose.  The  leaves  of  plants  which  had  been 
exposed  to  light  during  the  cultivation  contained 
starch,  even  when  no  ca,rbon  dioxide  had  been 
present.  The  region  of  the  solar  spectrum  which 
had  tho  greatest  influence  on  the  formation  of 
starch  was  that  which  had  also  the  greatest 
influence  on  the  chlorophyll  function.  Plants 
cultivated  in  the  solutions  in  an  atmosphere  free 
from  carbon  dioxide  and  oxygen  did  not  show  any 
formation  of  starch,  even  in  the  light.  The 
general  conclusion  drawn  from  the  experiments  is 
that  dextrose  absorbed  by  the  roots  is  oxidised 
in  the  plant  system  to  carbon  dioxide,  which  the 
chlorophyll  of  the  leaves  converts  into  starch. 

— C.  A.  M. 

Phosphates  of  calcium.     Part  IV.     The  basic  phos- 
phates.    Bassett.     See  VII. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Sugar  refinery  products  ;  Origin  of  the  nitrogenous 
colouring  matters  in  — ■ — .  V.  Stanek.  Z.  Zuck- 
erind.  Bohm..  1917,  41,  607—614.  J.  Chem. 
Soc,  1917,  112,  i.,  544.  (Compare  this  J.,  1917. 
935,  and  Stoltzenberg,   1916,   1169.) 

It  has  been  suggested  that  the  nitrogenous 
colouring  matters  (including  "  fuscazinic  acid  ") 
in  molasses  and  desaccharification  residues  may 
owe  their  formation  to  the  condensation  of  amino- 
acids  with  sugars  during  the  refinery  processes. 
Maillard  (this  J.,  1912,  144  ;  compare  A.  R.  Ling, 
this  J.,  1908,  1033)  has  already  shown  that 
many  free  amino-acids  react  with  the  common 
sugars  to  form  such  products,  and  the  author  has 
now  tested  whether  such  a  condensation  can  take 
place  in  more  or  less  alkaline  solutions.  It  is 
found  that  when  solutions  of  invert-sugar  or 
sucrose  are  heated  in  an  autoclave  at  105° — 130° C. 
with  sodium  glutamate  or  aspartate  or  with 
asparagine,  carbon  dioxide  is  liberated,  the  solu- 
tions become  acidic,  and  dark  colouring  matters 
are  formed  which  are  almost  completely  precipi- 
tated by  lead  acetate.  The  same  colouring 
matters  are  obtained  if  precipitated  chalk  is  added 
to  overcome  the  acidity.  Without  the  amino-acid, 
the  colour  of  the  solution  is  not  so  deep,  and  the 
colouring  matter  is  completely  soluble  in  alcohol. 
With  the  amino-acid,  nitrogenous  substances 
which  do  not  dissolve  in  alcohol  are  produced  as 
well.  A  fraction,  which  somewhat  resembles  fusc- 
azinic acid  in  being  a  very  dark  brown  powder, 
soluble  only  in  alkalis,  has  been  isolated.  Asparag- 
ine and  aspartic  acid  give  rise  to  much  more  of 
this  product  than  glutamic  acid. 

Molasses  ;  The  nitrogenous  colouring  matters  of  - 


(1)  H.  Friedrich.     (2)  V.  Stanek.     Z.  Zuckerind. 

Bohm.,    1917,    41,    614—618.     J.    Chem.    Soc, 

1917,  112,  i.,  544 — 545. 
Friedrich  states  that  about  72%  of  the  sucrose 
present  can  be  precipitated  in  a  pure  white  condition 
by  mixing  molasses  with  an  equal  quantity  of  cold 
glacial  acetic  acid.  Most  of  this  acid  may  be 
recovered  in  a  concentration  of  71  %  by  dist  illation, 
when  a  dark  brown,  asphalt-like  mass  is  left  con- 
taining about  18%  of  ash  (23-75%  K).  This 
residue  may  be  worked  up  for  betaine  by  tritui 
with  about  six  times  its  bulk  of  methyl  alcohol. 
The  insoluble  portion  (27%)  is  a  nitrogenous 
colouring  matter  containing  about  3-4%  >>t 
nitrogen,  and  yielding  yellow  derivatives  •". 
nitration.     Friedrich     agrees     with     Stanek     (see 
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preceding  abstract)  as  to  the  nature  of  the  nitro- 
genous colouring  matter,  except  that  he  regards 
ttie  condensation  of  the  amiiio-acids  as  taking 
place  with  caramel  substances  rather  than  with 
the  sugars  themselves.  lie  then-fore  proposes 
I  lie  term  "  caramelazine  substances." 

sianek  points  out  that  the  colouring  matters 
which  he  has  obtained  by  heating  solutions  of 
sugars  and  salts  of  amino-acids  were  formed  at 
temperatures  below  thai  at  which  caramel  is 
produced.  Be  also  suggests  that.  Friodrich  was 
dealing  not  only  with  the  original  colouring 
matters  of  molasses,  but  also  with  new  ones  pro- 
duced during  the  distillation  by  the  condensation 
of  the  invert-sugar  and  amino-acids  under  the 
influence  of  the  acetic  acid. 

Effect  of  addition  of  sulphuric  acid  to  the  soil  on  the 
growth   of  the  beet.     Andrlfk.     See   XVI. 

Influence    of   glycerol    on    the    activity   of   inverta&e. 
Bourquelot.     See  XVIII. 

Determination    of  starch    in    preserved   meats,    etc. 
Challet.     See  XIXa. 

Determination  of  starch  in  clover.    Von  Fellenberg. 
See  XIXa. 


Patents. 

Sugar  syrup  ;  Manufacture  of  inverted  - 


.  N.  W. 
Taussig.  New  York.  Eng.  Pat.  103,98!).  Jan.  25, 
1917.  (Appl.  No.  1293  of  1917.)  Under  Int. 
Conv..  Feb.  7,   1916. 

SEE  U.S.  Pat.  1,181,080  of  1916  ;  this  J.,  1916,  648. 
A  small  quantity  of  an  edible  gum  may  be  added 
to  the  sugar  solution. 


Ocotillo    plant;     Apparatus    for    treating 


■  for 
extracting  the  g\im  therefrom.  E.  W.  Snyder, 
Los  Angeles,  and  J.  D.  Crawford,  San  Francisco, 
Cal.  U.S.  Pat.  1,240.894,  Sep.  25.  1917.  Date 
of  appl..  Dec.  16,  1916. 

The  apparatus  consists  of  a  digester  fitted  intern- 
ally with  a  container  for  the  plant.  Tho  container 
is  open  at  the  top,  and  the  sides  and  bottom  are 
perforated,  and  means  aro  provided  for  heating 
between  the  lower  part  of  the  digoster  and  the 
bottom  of  tho  container.  The  gum  solvent  is 
introduced  in  the  form  of  a  spray  at  the  top  of  the 
digester  and  is  directed  into  tho  container  by 
vertical  baffle-plates  fitted  to  the  top  ot  the 
digester.  The  baffles  also  ensure  the  return  to  the 
container  of  condensed  liquid  from  a  cooler 
arrangod  in  the  top  of  the  digester  between  the 
baffles.  The  digester  is  fitted  with  an  outlet  for 
discharging  the  extract  at  the  bottom. — A.  DE  W. 


XVIII.— FERMENTATION    INDUSTRIES. 

Malting  and  brewing  in  Germany  during  the  war. 
W.  Windisch.  Woch.  Brau.,  1917,  34,  1 — 2, 
9—10,  17—20,  25  -  29,  :i:: — 35,  41—44,  49—52, 
57 — 60,  05—68,  73 — 78,  81 — 83,  93—96,  101  — 
105,    113—117,    121—125,   129—134. 

Within  the  first  year  of  the  war  the  browing  of 
thin  beers  became  necessary  owing  to  reduced 
malt  supplies.  These  "  war  beers "  surpassed 
expectation  in  respect  of  head-retention,  fulness 
of  flavour,  and  stability,  and  thoy  will  probably 
remain  popular  after  the  war.  In  the  second 
year  tho  brewing  of  thin  beers  was  further  com- 
plicated by  the  exceptionally  poor  malting  quality 
of  the  1915  barloys,  those  containing  a  large 
proportion,   e.g.,   20 — 40%,  of   corns  which   germ- 


inated only  to  the  "  cliitting "  stage  under 
malting  conditions.  Good  results  were  attained 
with  these  malts  nevertheless,  by  fine  grinding, 
cold  pre-masliing,  and  proteolytic  digestion  ; 
high  yields  of  extract  woro  thus  obtained  and  the 
been  were  rich  in  soluble  nitrogenous  matters 
which  enhanced  their  fulness  of  flavour  and 
still  more  their  head-retaining  power.  The 
special  measures  referred  to  have  been  advocated 
for  some  time  by  the  author  (this  J.,  1916,  1170  ; 
also  Emslander,  1917,  150,  and  Lehmann,  1917, 
515)  as  enabling  imperfectly  modified  or  short- 
grown  malts  to  be  satisfactorily  employed  in 
brewing,  and  he  considers  that  the  experience 
gained  with  tho  malts  from  1915  barleys  will  1<  ad 
to  a  preference  for  short-grown  malts,  which  of 
course  entail  a  much  smaller  malting  loss  than 
those  germinated  for  tho  usual  period.  When 
the  shortage  of  malt  became  serious  the  German 
Government  permitted  the  use  of  sugars  in 
brewing  for  top-fermentation  beers,  but  then 
is  now  no  sugar  available  for  tliis  purpose.  Dis- 
cussing the  flavour  of  "  war  beers  "  the  author 
emphasises  tho  importance  of  "  condition,"  which 
not  only  contributes  to  the  stability  of  the  beers 
but  also  masks  slight  defects  of  flavour.  Alcohol 
is  another  very  important  factor  in  conferring 
fulness  of  flavour,  and  for  this  reason  it  is  un- 
desirable to  restrict  attenuation  in  order  to 
retain  extract  in  the  finished  beer,  or  to  produce 
worts  rich  in  dextrins  at  tho  expense  of  ferment- 
able sugar,  for  dextrins  do  not  contribute  much 
to  palate-fulness.  The  paper  contains  a  long 
description  of  the  advantages  of  tho  mash-lilt  r 
in  brewing,  and  in  a  final  theoretical  section  the 
author  sets  out  his  views  on  the  interaction  of  the 
salts  of  brewing  waters  with  thoso  derived  from  the 
malt,  and  also  on  the  changes  undergone  by  the 
salts  and  sulphur  present  in  barley,  during  ger- 
mination (see  this  J.,  1917,  608). — J.  H.  L. 


Beers  ;     Preparation    of   thi>i 


■and    substitutes 


during  the  war.      K.   Windisch.     Woch.   Brau., 
1917,  34,  213—215,  224—227. 

A  circular  issued  by  the  German  Brauerbund, 
relating  to  the  production  of  light  beers,  recom- 
mends thin  mashing,  with  cold  pro-mashing  if 
necessary,  plentiful  hopping,  unrestricted  fer- 
mentation at  not  too  low  temperatures,  with 
frequent  and  vigorous  rousing,  and  fairly  long 
storage  under  a  moderate  pressure  with  a  view- 
to  complete  attenuation  and  good  condition. 
The  author  discusses  thoso  and  other  points, 
more  particularly  in  relation  to  tho  brewing  of 
very  thin  beers,  e.g.,  of  3%  original  gravity. 
By  mashing-in  with  a  large  amount  of  water,  so 
as  to  produce  a  first  wort,  say  of  8°  Balling,  the 
dissolution  of  extract  is  facilitated  and  sufficient 
water  is  left  over  for  sparging.  Cold  pro-mashing 
and  proteolytic  digestion  are  strongly  recom- 
mended (op.  W.  Windisch,  preceding  abstract  ; 
also  this  J.,  1916,  1170).  Mashes  should  be  held 
for  some  time,  e.g.,  half  an  hour,  at  the  lower 
conversion  temperatures,  62°— 07°  0.,  to  ensure, 
the  maximum  production  of  fermentable  sugars, 
the  formation  of  large  amounts  of  dextrins  being 
inadvisable  (cp.  preceding  abstract).  Plentiful 
hopping  is  essential  for  stability,  flavour,  and 
retention  of  head,  and  tho  amount  used  should  lie 
limited  only  by  what  tho  beer  will  stand.  The 
primary  fermentation  must  be  arrested  whilst 
sufficient  sugar  remains  to  bring  the  beer  into 
condition  during  storago.  The  great  importan'  e 
of  a  high  rontout  of  gas  for  thin  boors  renders  it 
desirable  to  prolong  storage  for  at  least  3  or  4 
weeks,  under  a  pressure,  say,  of  0-4  atm.,  and  at 
a  temperature  of  al>out  3°— -4°  0.,  not  low  enough 
to  cripple  the  yeast  present.  The  necessity  for 
shortening  the  primary  fermontation  makes  it 
difficult    to    produce    enough  yeast    for    pitching. 


Vol.  XXXVI.,  No.  22.] 


Cl.  xviii.— fermentation  industries. 


1189 


The  author  describes  methods  of  meeting  this 
difficulty,  which  consist  in  producing  two  worts  of 
different  gravities,  using  the  denser  one  for  the 
production  of  the  pitching  yeast  and  afterwards 
adding  the  weaker  one  as  krausen  or  priming, 
or  if  a  single  3%  wort  is  produced  the  yeast  may 
first  be  grown  for  a  short  time  in  a  small  quantity 
of  strong  wort  before  pitching  (cp.  Schonfeld 
and  Goslich,  following  abstract).  In  conclusion  the 
author  makes  some  remarks  on  non-alcoholic 
beverages. — J.  H.  L. 

Yeasl  ;    Growth  and  fermentation   of  in   thin 

tooris.     F.    Schonfeld   and    C.    Goslich.     Woch. 
Brau.,  1917,  34,  205—206. 

The  authors  discuss  their  experience  of  the  fer- 
mentation of  thin  worts  at  the  brewery  of  the 
Versuchs-  und  Lehranstalt  Berlin.  In  bottom- 
fermentations  0-5  litre  (0-26  kilo.)  of  pressed  yeast 
was  used  per  hectolitre  for  7  %  as  for  11%  worts. 
For  6  %  worts  the  amount  was  finally  reduced  to 
0-33  litre  to  prevent  too  rapid  fermentation  ;  very 
satisfactory  results  were  thus  obtained  with  worts 
treated  with  2  lb.  of  hops  per  cwt.  of  malt.  The 
same  quantity  of  yeast  was  used  for  3%  worts, 
smaller  amounts  being  undesirable  owing  to  danger 
of  infection.  In  top-fermentations  0-33  litre  of 
yeast  was  used  for  6%  worts,  and  if  beer  of  3% 
original  gravity  was  required  the  6%  wort  was 
diluted  with  hopped  water  after  fermentation. 
With  a  ruling  temperature  of  5° — 6°  C.  in  the 
fermentation  cellar,  the  pitching  temperatures 
found  most  suitable  were  10°  C.  for  bottom-,  and 
15"  C.  for  top-fermentations.  In.  spite  of  a  slight 
rise  in  temperature  in  the  6  %  worts,  there  occurred 
■ultimately  a  fall  of  3° — 4°  C.  To  promote  yeast 
growth  it  was  found  desirable  to  rouse  the  worts 
and  also  to  stimulate  the  yeast  before  pitching 
by  mixing  it  with  a  small  quantity  of  10 — 12% 
wort  for  some  hours,  to  enable  it  to  absorb  nutri- 
ment and  commence  budding.  By  these  measures 
sufficient  yeast  for  pitching  was  obtained  even 
from  the  3%  worts,  the  reproduction  being  1J  or 
2-fold  in  these  cases,  and  3  or  4-fold  in  the  6% 
worts.  The  yeast  from  the  3%  worts,  however, 
required  rather  frequent  renewal. — J.  H.  L. 

Yeast ;     Extraction    of    different    preparations    of 

dried   .     B.  Buchner  and  S.    Skraup.  Bio- 

chem.    Zeits.,    1917,    82,    107—133.     J.    Chem. 
Soc,  1917,  112,  i.,  613. 

From  yeast  treated  with  acetone,  the  zymase,  pro- 
tein, and  endoferyptase  can  only  be  extracted  by 
water  after  grinding.  This  is  not  the  case,  however, 
with  air-dried  yeast  prepared  by  Lebedev's 
process.  From  such  preparations,  the  zymase, 
etc.,  are  readily  extracted  by  water,  and  previous 
grinding  does  not  improve  the  extracts.  The 
authors  discuss  in  some  detail  the  structure  of 
the  yeast  and  the  theories  put  forward  to  explain 
the  relationships  between  the  enzymes  and  the 
protoplasm. 


Fermentation  processes  ;   Action  of  toluene  on 


observed  :  in  fact,  after  the  first  inhibition, 
the  rate  increased  somewhat  in  the  presence  of 
toluene. 


Invertase 
of- 


E.  Buchner  and  S.  Skraup.  Biochem.  Zeits., 
1917,  82,  134—140.  J.  Chem.  Soc,  1917.  112, 
i.,  613. 

Toluene  has  practically  no  influence  on  the  rate 
of  fermentation  by  acetone  preparations  of  yeast. 
This  is  not  in  accordance  with  the  results  of  Euler 
and  Kullberg  (this  J.,  1911,  973).  On  repeating 
their  experiments  (at  31°  C.)  with  Lebedev  pre- 
parations or  maceration  juice  made  therefrom,  it 
was  found  that  toluene  did  inhibit  fermentation, 
as  these  authors  observed.  The  inhibition  took 
place  however,  only  in  the  earlier  stages  of  the 
fermentation  ;    in  later  stages  this  could  not  be 


Influence   of    glycerol   on   the  activity 
E.  Bourquelot.     Comptes  rend.,  1917, 
165,  507—569. 

Attempts  to  effect  a  synthesis  of  sucrose  by  the 
action  of  invertase  on  dextrose  and  lasvulose 
dissolved  in  glycerol,  gave  negative  results. 
Further  experiments  showed  that  glycerol  affects 
the  enzyme.  For  example,  in  10%  aqueous 
solutions  it  appreciably  impairs,  and  in  50  %  solu- 
tions almost  completely  destroys  the  hydrolytic 
activitv  of  the  inverta?e. — J.  H.  L. 


Bacillus  paralacticus.  F.  Duchacek.  Biochem . 
Zeits..  1917,  82,  31—47.  J.  Chem.  Soc,  1917, 
112,  i.,  612—613. 

B.  paralacticus  was  isolated  from  lactobacilline. 
It  produces  in  milk  0-6 — 0-7%  lactic  acid,  whereas 
B.  bulgaricus  produces  under  the  same  conditions 
2-3 — 2-5%.  If  the  bacillus  acts  in  the  presence 
of  the  neutralised  medium  (in  the  presence  of 
calcium  carbonate),  50%  of  the  sugar  can  be  fer- 
mented in  four  months.  Under  the  same  con- 
ditions, B.  bulgaricus  can  cause  fermentation  of 
the  whole  of  the  sugar  within  ten  to  fourteen  days. 
The  reason  of  this  difference  is  that  the  coagulum 
produced  in  the  fermentation  is  sufficiently  acid 
to  inhibit  the  action  of  the  former  species  of  bacillus. 
The  best  medium  for  the  growth  of  B.  paralacticus 
is  peptonised  malt  extract  containing  a  suitable 
sugar.  A  further  distinction  between  B.  bulgaricus 
and  B.  paralacticus  is  that  the  latter  produces 
r-lactic  a~id,  whereas  the  former  produces  an 
inactive  acid.  About  4-6%  of  the  acid  produced 
is  in  both  cases  acetic  acid. 

Various  modes  of  combination  of  methyl  alcohol 
in  plants  ;  Determination  of  pectin-  and  lignin- 
methyl  alcohol  in  roots.  Von  Fellenberg.  See 
XIXa. 


Patents. 

Digesters  [for  boiling  amylaceous  materials  under 
pressure].  H.  Boulard,  Paris.  Eng.  Pat. 
110,015,  Oct.  4,  1916.  (Appl.  No.  14,102  of 
1916.) 

Digesters  used  for  boiling  amylaceous  materials 
under  pressure  are  connected  together  in  pairs 
by  means  of  a  pipe  fitted  with  a  valve  which,  when 
opened,  allows  steam  to  pass  from  one  digester 
to  the  other.  The  connecting  pipe  is  fitted  near 
the  top  of  the  digesters  so  that  steam  can  pass 
from  one  to  the  other  without  carrying  over  any 
considerable  amount  of  material  with  it.  When 
the  boiling  is  completed  in  one  digester,  the  valvf 
is  opened  and  steam  allowed  to  pass  into  the  second 
digester  containing  a  new  charge  of  material. 
The  valve  is  closed  when  the  pressure  of  the  steam 
in  the  first  digester  is  just  sufficient  to  expel 
the  digested  material. — J.  H.  P. 

Acetone,  alcohol,  and  yeast ;  Process  for  the  prepar- 

adon  of .     Farbenfabr.  vorm.  F.  Bayer  und 

Co.     Ger.  Pat.  294,683,  Mar.  10,  1914. 

The  wort  is  subjected  to  fermentation  first  with 
Bac.  macerans  and  then  with  yoast.  In  this  way 
not  only  are  alcohol  and  acetone  obtamod  but 
also  a  good  crop  of  yeast. 

Apparatus  for  impregnating  liquids  tcjth  carbonic 
lZid  or  other  gases.     Bng.  Pat,  109,958.    See  I. 
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Starch   in  preserved  meals,   etc.  ;    Determination  of 

.     Challet.     Bull.    Soc.    Pharm.    Bordeaux, 

1917,    No.    1.     Ann.   Chim.   Analyt.,    1917,    22, 
206—209. 

Tiik  quantity  of  starch  present  is  found  from  the 
cupric-reducing  power  of  the  material  before  and 
after  hydrolysis.  The  hydrolysis  is  carried  out  by 
boiling  5  grms.  of  the  sample  for  1  hour  under  a 
reflux  condenser  with  50  c.c.  of  a  solution  consisting 
of  hydrochloric  acid  (sp.  gr.  1-25),  110  c.c.,  sodium 
chloride,  100  grms.,  and  water,  400  c.c.  Clarifi- 
cation is  efTei  ted  by  means  of  basic  lead  acetate, 
phosphotunestic  acid,  or  sodium  metaphosphate  ; 
the  cupric-redwing  power  is  expressed  in  terms  of 
dextrose,  and  the  dilTerence  between  tho  amounts 
of  dextrose  found  before  and  after  hydrolysis  is 
multiplied  by  0-9  to  obtain  the  quantity  of  starch. 
If  the  preserved  meat  contains  livor,  the  quantity 
of  starch  present  can  only  be  determined  approx- 
imately ;  to  allow  for  unchanged  glycogen,  tho 
amount  of  reducing  substances  found  before 
hydrolysis  is  multiplied  by  2  before  it  is  subtracted 
from  the  total  reducing  substances.  Allowance 
must  be  made  for  lactose,  if  this  sugar  is  present. 

— W.  P.  S. 


of- 


in   clover. 


T.    von 

Lebensmittelunters.     Hyg., 

J,  ('hem.  Soc,  1917,  112,  ii., 


Starch  ;   Determination 
Fellenberg.      Mitt, 
1917,  8,  55—50 
.-.15—516. 

THE  author  has  recently  described  a  direct  method 
for  the  estimation  of  starch  (this  J.,  1917,  935). 
In  certain  cases,  particularly  with  ground  clover, 
difficulties  are  experienced  in  the  precipitation  of 
the  starch,  due  to  the  action  of  protective  colloids  ; 
in  such  cases,  the  following  modification  of  the 
process  is  advocated.  The  substance  (1  grm.)  is 
dissolved  in  20  or  25  c.c.  of  calcium  chloride 
solution  (1:1);  the  solution  is  diluted  to  100  c.c. 
and  immediately  filtered,  since  otherwise  a  larger 
amount  of  the  disturbing  substance  is  dissolved. 
Seventy-five  c.c.  of  the  filtrate  is  treated  with  a 
slight  excess  of  N/50  -iodine  solution  and  agitated 
for  five  minutes.  The  residue  is  extracted  with 
dilute  i  al'ium  chloride  solution  (1  in  10;  30 — 40 
c.c),  .V/50-thiosulphato  solution  is  added  until  it 
is  decolorised,  and  the  starch  is  again  precipitated 
and  centrifuged  :  the  residue  is  treated  with  a  few 
c.c  of  dilute  calcium  chloride  solution  containing 
a  few  drops  of  iodine  solution,  collected  in  a  Gooch 
crucible,  and  washed  with  calcium  chloride  solution 
containing  iodine.  Tho  process  is  completed  as 
described  previously. 

Chlorine  ;  Volumetric  determination  of in  foods. 

etc..  by  the  reel  method  without  formation  of  ash. 
A.  Weitzel.  Arb.  K.  Gesundh.  Amt.,  1917,  50, 
397—404.     J.  Chem.  Soc,  1917,  112,  ii.,  501. 

Small  quantifies  of  clilorine  are  readily  lost  in  the 
i  ustomary  estimation  of  this  substance  in  the  ash 
of  organic  substances.  Two  processes  are  there- 
fore described  which  are  available  forfoods,  etc, and 
do  not  necessitate  the  preparation  of  an  ash. 
According  to  the  material,  dei  omposition  is  effected 
with  nitric  arid  or  sodium  hydroxide.  The  exam- 
ination of  meat  or  dog  biscuit  is  effected  as  follows. 
Air-dried  meat  (2  grms.)  or  biscuit  (5  grms.)  is 
heated  with  nitric  a.  id  (sp.  gr.  1-15,  20  c.c  or 
.".ii  c.c.)  under  a  reflux  condenser  on  a  boiling- 
water-bath,  with  occasional  shaking,  for  thirty 
minutes.  Water  (50  a-,  or  l'Ii  c.c.)  is  now  added, 
and  the  mixture  is  heated  over  a  gauze  to  gent  I. ■ 
boiling  for  fifteen  minutes.  The  cooled  liquid  is 
treated  with  10  c.c  if  silver  nitrate  solution 
(1  c.c.  0-005  grm.  NaCl),  warmed  for  15  mins. 
on  tho  step  m- bath,  cooled,  diluted  with  water  to 
L00  C.C,  and  filtered.     The  excess  of  silver  nitrato 


is  estimated  in  50  c.c  of  the  filtrate  by  titration 
with  ammonium  thiocyanate  in  the  presence  of 
iron  alum.  In  the  examination  of  ling  and  salted 
fish  roe,  2  to  5  grms.  of  the  powdered,  sieved,  air- 
dried  substance  (according  to  the  chlorine  content) 
is  heated  on  the  steam-bath  with  occasional 
shaking  during  thirty  minutes  with  potassium 
hydroxide  solution  (10%.  20 — 50  c.c)  ;  after  being 
cooled,  the  solution  is  diluted  to  250  c.c  Twentj- 
five  c.c  of  this  solution  is  mixed  with  nitric  acid 
(sp.  gr.  115,  20  c.c)  and  standard  silver  nitrate 
(L".i  c.c),  and  tho.mixture  is  heated  under  a  reflux 
condenser  to  gentle  ebullition  until  the  colour 
becomes  pale.  The  cold  liquid  is  diluted  to  100 
c.c,  filtered,  and  the  chlorine  estimated  in  50  c.c 
of  the  filtrate.  Tho  process  yields  accural  e  results, 
which  are  slightly  higher  than  those  obtained  by 
the  usual  method,  because,  in  the  latter  case, 
small  amounts  of  alkali  chlorides  are  lost  by 
volatilisation. 


Cocoa  ;  Determination  of  the  alkalinity  of- 


-and 


detection  of  added  alkali.  X.  Rocques.  Ann.  Chim. 
Analyt.,  1917,  22,  201—204. 

THE  total  ash  is  determined  on  a  quantity  of  tho 
cocoa  corresponding  with  5  grms.  of  the  dry,  fat- 
free  substance,  and  the  soluble  and  insoluble 
portions  of  this  ash  are  determined  in  the  usual 
way  by  thorough  extraction  with  boiling  water; 
the  alkalinity  of  the  soluble  ash  is  found  by 
titration,  using  methyl  orange  as  indicator  and 
boiling  the  solution,  tho  result  being  expressed 
in  terms  of  K.CO,  on  the  dry,  fat -free  cocoa. 
The  neutralised  solution  is  then  used  for  the 
determination  of  the  P2Os.  According  to  French 
law,  the  alkalinity  of  the  soluble  ash  must  not 
exceed  2-75%,  expressod  as  K.C03  on  tho  dry, 
fat-free  substance  ;  if  this  limit  is  exceeded, 
the  article  must  be  sold  as  "solubilised  cocoa." 
With  pure  cocoa,  the  quantity  of  soluble  ash 
is  about  one-half  of  the  amount  of  insoluble  ash  ; 
when  1-5%  of  added  alkali  (as  K:COa)  is  present 
the  two  quantities  aro  equal,  and  with  larger 
proportions  of  alkali  the  soluble  ash  exceeds  tho 
insoluble  ash  ;  the  insolublo  ash  decreases  slightly 
in  quantity  with  increasing  quantities  of  added 
alkali,  duo  to  a  portion  of  the  phosphates  being 
rendered  soluble.  Tho  soluble  phosphoric  acid 
shows  a  corresponding  increase.  Tho  presence 
of  added  alkali,  of  course,  increases  tho  alkalinity 
of  the  soluble  ash  and  also  to  a  very  slight  extent 
that  of  tho  insoluble  ash. — W.  P.  S. 

Methyl  alcohol  in  plants  ;    Various  modes  of  com- 
bination of- .      Determination   of  pectin-   and 

lignin-methyl  alcohol  in  roots.  T.  von  Fellen- 
berg.  .Mitt.  Lebensmittelunters.  Hyg.,  1917. 
8,  1—29.  J.  Chem.  Soc,  1917,  112,  i.,  616—617. 

In  addition  to  pectin,  the  majority  of  plants 
contain  other  methoxy-compounds  in  which  the 
methoxy-group  is  more  firmly  combined  and  is 
not  eliminated  by  sodium  hydroxide.  In  such 
cases,  methyl  others  are  obviously  present.  Since 
Zeisel's  process  is  somewhat  cumbersome  and 
does  not  allow  a  distinction  between  the  methyl 
groups  present  in  ester  or  ether  groups,  the  author 
has  modified  his  previous  process  (Ibis  J.,  1915, 
574;  1910.860).  This  also  presents  the  advantage 
of  only  indicating  methyl  groups,  whilst,  by 
Zeisel's  methods,  other  aikyl  groups  are  also 
eliminated.  The  lignocelluloscs.  and  also  suberin, 
contain  firmly-bound  methyl  alcohol.  In  accord 
with  Kiiuig  and  Rump,  the  author  includes  under 
the  term  "lignin"  those  non-volatile  methoxy- 
compounds  of  plants  which  are  insoluble  in 
alcohol  and  ether  and  do  not  yield  methyl  alcohol 
when  treated  with  sodium  hydroxide,  but  do  so 
with  concentrated  sulphuric  acid.  .Since  tho 
methoxv-eontont  of  these  substances  is  variable  and 
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generally  unknown,  and  the  compounds  can  only 
be  recognised  by  their  mc-thoxy-content,  the  author 
prefers  to  consider  them  as  "lignin-methyl  alcohol," 
and  not  as  "  lignin."  The  assumption  of  Konig 
and  Rump  (this  J.,  1915,  1203),  that  cellulose 
and  lignin  are  only  intimately  associated  and 
not  chemically  united  in  the  crude  fibres,  is  not 
justified  by  the  evidence  they  adduce.  In  con- 
nection with  the  form  of  occurrence  of  methyl 
alcohol  in  plants,  the  author  has  examined  pine 
wood,  cork,  normal  and  brown  hay,  roots  and 
their  adulterants,  ca*  oa  and  cacao  shells.  It  is 
found  that  the  pectin  of  wood  is  not  identical 
with  that  of  fruit,  since  it  is  insoluble  in  water 
and  not  dissolved  when  heated  under  pressure 
with  organic  acids.  Cork  contains  several 
melhoxylated  acids  and  a  certain  proportion 
of  lignin,  the  methyl  alcohol  of  which 
constitutes  about  25%  of  the  total  methyl 
alcohol.  In  the  fermentation  of  brown  hay, 
methyl  alcohol  is  eliminated  from  the  pectin  and 
partly  oxidised  to  formic  acid  ;  simultaneously, 
an  increase  occurs  in  the  lignin-methyl  alcohol. 
For  the  estimation  of  total  methyl  alcohol,  the 
finely  ground  sample,  freed  from  fat  if  necessary 
(0-2— 0-5  grm.),  is  heated  to  gentle  ebullition  for 
ten  minutes  with  sulphuric  acid  (72%,  15  c.c). 
After  cooling  water  (25  c.c.)  is  added,  and  the 
mixture  is  distilled  until  25  c.c.  has  been  collected. 
The  distillate  is  made  alkaline  with  sodium  hy- 
droxide, and  again  distilled  until  16-2  c.c.  has 
passed  over.  With  substances  of  low  methoxyl 
content,  two  further  distillations  are  performed, 
in  which  10  >\c.  ?nd  6  c.c.  respectively  are  collected. 
The  final  distillate  is  weighed  and  colorimetrically 
investigated,  as  previously  described.  The  lignin- 
methyl  alcohol  is  deduced  from  the  differences 
between  the  values  for  the  total  and  pectin- 
methyl  alcohol.  When  very  small  quantities  of 
lignin  .are  present,  it  is  advisable  to  estimate  both 
forms  in  the  same  sample  ;  the  distillation  residue 
obtained  after  estimation  of  the  pectin  is 
collected,  washed  with  hot  water,  alcohol,  and 
ether,  dried,  and  distilled  with  sulphuric  acid. 

Bacillus  paralacticus.    Duchacok.    See  XVIII. 

Patents. 
Bread  ;     Manufacture   of  a  concentrated 


A.  Heudebert,  Nanterre,  France.  Eng.  Pat. 
107,192,  Sept.  18,  1916.  (Appl.  No.  13,230, 
1916.)     Under  Int.  Conv.,  June  15,  1916. 

Five  hundred  grms.  of  "  grain  "  yeast  is  mixed 
with  32  litres  of  warm  water,  30  kilos,  of  flour  is 
incorporated  with  the  liquid  and.  pfter  1  hour,  the 
mixture  is  jioured  into  a  kneading  machine  to- 
gether with  70  kilos,  of  flour ;  1  kilo,  of  salt 
dissolved  in  3  litres  of  water  is  also  added.  The 
dough  is  milled,  rolled  into  strips,  and  cut  into 
square  cakes  which  are  kept  in  the  dark  in  a  slightly 
moist  atmosphere  at  30°  to  40°  C.  for  about  1  hour. 
The  cakes  are  then  baked  at  about  210°  C.  for 
40  mins.,  and  allowed  to  cool  slowly  in  covered 
boxes  for  24  hours.  The  product  is  friable  and 
has  a  regular,  porous  texture. — W.  P.  S. 

Organic  phosphorus  compound  contained  in  veget- 
able foodstuffs  ;  Manufacture  of  the  assimil- 
able   .       O.   Imray,   London.     From  Society 

of  Chemical  Industry  in  Basle.  Switzerland. 
Eng.  Pat,  109.519.  Oct.  24,  1916.  (Appl.  No. 
15,146  of  1916.) 

Four  hundred  and  fifty  kilos,  of  paste  containing 
30%  of  the  tetrabasic  calcium  salt  of  the  organic 
phospho-compound  obtained  as  described  in 
Eng.  Pat.  24,692  of  1903  (this  J.,  1904,  126)  is 
dissolved  in  00  kilos,  of  pure  concentrated  (30%) 


hydrochloric  acid.  0-5  kilo,  of  animal  charcoal  is 
added,  and  the  mixture  stirred  for  1  hour  ;  it  is 
then  filtered  and  the  calcium  which  is  not  com- 
bined with  the  phospho-compound  is  precipitated 
by  adding  to  the  filtrate  15  to  18  kilos,  of  oxalic 
acid  dissolved  in  water.  The  calcium  oxalate  is 
separated  by  filtration  and  the  filtrate  is  mixed 
with  1200  litres  of  95%  alcohol  ;  the  dibasic  salt 
of  the  organic  phospho-compound  thus  precipi- 
tated is  collected,  washed,  and  dried.  It  forms 
a   white,   tasteless  powder. — W.  P.  S. 

Milk  sterilising  apparatus.  F.  H.  Rogers,  London, 
and  W.  T.  Fremlin,  Maidstone.  Eng.  Pat. 
109,638,  Aug.  18,  1916.  (Appl.  No. 11, 750  of  1916.) 
In  apparatus  of  the  type  in  which  a  central 
steam-chest  is  surrounded  by  a  series  of  external 
annular  steam-chests  forming  passages  for  the 
flow  of  the  milk,  the  cover  for  the  various  sections 
is  so  constructed  that  clamping  it  in  position 
completes  the  connections  between  the  milk 
sections  and  also  between  the  steam  sections. 
The  walls  of  each  of  the  steam  sections  are  secured 
at  top  and  bottom  to  annular  rings  which  engage 
concentric-  groovesin  the  cover  and  base,  rubberrings 
being  used  to  ensure  tight  joints.  Nipples  project 
upwards  from  each  steam  section  into  ports 
within  the  cover  so  as  to  place  the  sections  in 
communication  with  one  another  when  the  cover 
is  in  position.  The  rings  closing  the  lower  ends 
of  the  intermediate  steam  sections  have  feet  or 
lugs  which  rest  on  the  base  and  provide  passages 
for  the  circulation  of  the  milk. — W.  P.  S. 


Casein  ;    Method  of  drying  ■ 


.  W.  M.  Brownell, 
Brooklyn,  N.Y.,  Assignor  to  A.  N.  Hood  and 
J.  T.  Nightingale,  Boston.  U.S.  Pat.  1,240.816, 
Sep.  25,  1917.  Date  of  appl.,  May  5,  1916. 
Renewed  Feb.  20,  1917. 

Casein  is  heated  until  it  forms  a  plastic  adhesive 
mass,  and  is  then  passed  under  pressure  through 
a  heated  chamber  and  out  into  the  open  air. 

— F.  Sp. 

Means  for  desiccating  liquors  containing  matter  in 
solution  or  suspenswn  [e.g.,  milk  and  the  like]. 
Eng.  Pat.  109,471.     See  I. 
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Chloride    of    lime;     Interaction    of 


with    the 


normal  constituents  of  natural  waters  and  sewage. 

G.    W.    Heise.        Philippine    J.    Sci.,    1917,    12, 

A,  17—34. 
The  author  has  studied  the  rate  of  decom- 
position of  chloride  of  lime  in  water,  sewage, 
and  solutions  of  organic  substances.  Available 
chlorine  was  estimated  by  taking  samples,  as 
required,  and  titrating  with  standard  sodium 
thiosulphate  solution  in  the  presence  of  phos- 
phoric acid,  potassium  iodide,  and  starch  solution. 
It  was  found  that  in  the  dark,  ac  ordinary  tem- 
peratures, the  reactions  proceed  with  almost 
constant  velocity  for  periods  of  30  mins.  to  1  hour, 
after  which  they  proceed  very  slowly.  In  the 
light  the  rate  of  decomposition  is  greatly  accel- 
erated. The  amount  of  chlorine  consumed  is 
usuallv  proportional  to  the  con  entiation  in  which 
it  is  added  ;  on  the  other  hand,  the  chlorine 
consumption  is  not  necessarily  proportional  to  the 
concentration  of  organic  matter.  In  the  control 
of  the  disinfection  of  water  or  sewage  by  hypo- 
chlorite, bacteriological  tests  should  supplement 
determinations  of  chlorine  consumption.  These 
latter  should  be  carried  out  as  nearly  as  possible 
under  the  conditions  of  temperature,  illumination, 
and  concentration  that  obtain  in  practice. — L.  A.  C. 
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Patent. 

Manufacture    of    alkaline    perojride.        Eng.    Pat. 
101,709.     See  VII. 


XX.— ORGANIC    PRODUCTS;     MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Alkaloids  of  ipecacuanha.  Pari  II.  F.  L.  Pyman. 
(.'horn.  Soc.  Trans.,  1917,  111,  419 — 446.  (See 
this  J.,  1914,  764.) 

The  non-phenolic  ethar-soluhle  alkaloids  of 
ipecacuanha  were  convortod  into  the  hydro- 
bromides  and  crystallised  from  water.-  After 
separation  of  the  emetine  liydrobromide,  the 
mother  liquor  was  mixed  with  sodium  hydroxide 
solution  and  oxtr.it  ted  with  chloroform.  The  base 
recovered  from  the  chloroform  solution  was  dis- 
solved in  alcohol  and  mixed  with  half  its  weight 
of  hydrated  oxalic  acid  dissolved  in  hot  alcohol, 
when  a  doposit  of  a  crystalline  hydrogen  oxalate 
was  obtained.  This  salt  was  obtained  from  all 
the  commercial  varietios  of  ipecacuanlia  examined, 
namely  Matto  Grosso,  Minas,  Cartagena,  and 
Johore,  the  yields  ranging  from  0-03  to  0-00% 
of  the  weight  of  the  bark.  The  crude  salt  consists 
cliiefly  of  the  hydrogen  oxalate  of  a  new  base 
which  was  found  to  be  theO-methyl  ether  of  psycho- 
trine,  together  with  a  smaller  quantity  of  the 
hydrogen  oxalate  of  another  new  base,  which  has 
been  named  emetamine.  The  two  alkaloids  were 
soparated  by  fractional  extraction  with  dilute 
acid  from  chloroform  solution,  when  the  more 
basic  mothylpsychotrine  was  removed  first.  It 
was  purified  by  crystallisation  of  the  sulphate, 
which  forms  large  colourless  prisms  containing 
71IjO,  molting,  with  effervescence,  at  247°  C. 
(corr.)  after  becoming  yellow  at  about  220°  C. 
Methylpsychotrine  is  much  more  readily  soluble 
in  dry  ether  than  in  wet  other,  probably  com- 
bining with  water  to  form  a  hydrate  as  does 
Esychotrine.  It  is  dextro-rotatory  both  as  tree 
aso  (Wd=  +43-9°  in  commercial  absolute 
alcohol)  and  in  the  form  of  salts.  Methylpsycho- 
trine is  formed  in  small  quantity,  together  with  a 
substance  similar  in  properties  to  rubremetine 
(Carr  and  Pyman,  this  J.,  1914,  764),  by  the 
oxidation  of  omotino  with  two  atomic  proportions 
of  iodino.  Karror's  dehydroemetine  iodide,  ob- 
tained by  the  oxidation  of  emetine  with  a  larger 
proportion  of  iodino  (this  J.,  1916,  1177)  is  shown 
to  ba  identical  with  rubn  metine  hydrio<  ide. 
When  reduced  with  sodium  and  alcohol,  methyl- 
psychotrine yioldsa  mixture  containing emetinoand 
an  isomeride  of  emetine  (isolated  as  benzovliso- 
emetine,  CnH^O.Nj.CO.C.ns,  m.pt.  207"— 208° 
corr.),  together  with  phenolic  bases  and  a 
new  crystalline  (diacidic)  base,  CMIJ880,N2  or 
1':>M„0,N.,  m.pt.  128°  C.,  which  is  non-phenolic 
and  contains  threo  mothoxyl  groups.  When 
heated  with  benzoic  anhydride,  methylpsychotrine 
yields  a  colourless,  monobasic  N-benzoyl  deriva- 
tive ;  henco  it  and  consequently  psychotrine  also, 
contains  an  imino-group,  and  the  opinion  previously 
expressed  that  psychotrine  is  a  ditertaary  base 
is  incorrect.  The  formation  of  cophaeline  and 
isocephaolino  by  reduction  of  psychotrine,  and 
of  emetrine  and  isoemetine  by  reduction  of  methyl- 
psychotrino  is  thus  due  to  the  reduction  of  a  C  :  ('. 
and  not  of  a  C  :  N  linking. 

Emetamine  was  purified  by  crystallisation  of  its 
hydrobromid'i,  and  was  obtained  in  colourles 
needles,  m.pt.  155° — 156°  C.  It  has  the  formula, 
('»11>«04N.  or  CMII„0,N„  contains  four 
mothoxyl  groups  but  no  N -methyl  group,  is  non- 
phenolic,  and  a  diacidic  base.  It  does  not  yield 
a  benzoyl  derivative  when  heated  with  benzoic 
anhydride.      It   is   dextro-rotatory    ([ofo  =  +12-3° 


in  absolute  alcohol),  but  its  salts  are  lsevo-rotatory. 
No  other  alkaloids  besides  methylpsychotrine  and 
emetamine  appear  to  be  present  in  the  original 
crude  hydrogen  oxalate,  and  it  has  been  calculated 
from  the  rotatory  powers  of  the  crude  salt  and  of 
the  hydrogen  oxalates  of  the  pure  alkaloids  that 
the  different  commercial  varieties  of  ipecacuanha 
contain  from  0-015  to  0033%  of  methylpsycho- 
trine and  0002  to  0006%  of  emetamine.  The 
bydrobromides  of  both  alkaloids  are  precipitated 
by  sodium  bromide,  and  they  are  probably  con- 
stituents of  Hesse's  hydroipei  amino  hydro- 
bromide  (this  J.,  1911,  601 )".  Further  experiments 
on  N-mothylemetine  and  its  salts  and  the  methine 
derived  from  its  methiodide  aro  also  described. 

Emetine  lias  proved  of  value  and  has  been 
largely  employed  for  the  treatment  of  amoebic 
dysentery  in  the  Expeditionary  Forces  operating 
in  hot  climates.  Tin-  other  alkaloids  of  ipecacu- 
anha and  their  derivatives  and  also  derivatives  of 
ometine  have  been  investigated  with  a  view  to 
obtain,  if  possible,  a  substance  in  which  the 
relative  toxicity  to  amoeba  and  man  is  greater 
than  in  the  case  of  emetine,  but  none  of  the  com- 
pounds examined  appear  to  have  important 
advantages  over  emetine  therapeutically  (see  also 
following  abstract). 

Ipecacuanha  alkaloids  and  some   synthetic   deriva- 
tives of  cephaeline  ;    Pharmacological  studies  of 

the   toxicity  of .     A.  I,.  Walters  and  E.  W. 

Koch.  J.  Pharm.  Expt.  Ther.,  1917,,  10,  73 — 81. 
J.  Chem.  Soc,  1917,  112,  i.,  612.  (Compare 
Karrer,  this  J„  1916,  1177.) 

The  authors  have  measured  the  relative  toxicity 
of  the  methyl,  ethyl,  propyl,  isopropyl,  biitvl, 
isobutyl,  ten-butyl,  amyl,  "isoamyl,  and  allyl 
ethers  of  cephaeline.  The  substitution  of  the 
methyl  group  in  emetine  (cephaeline  methyl  ether) 
by  radicals  of  the  higher  homologous  alcohob 
markedly  decreases  the  toxicity  for  rats,  guine 
pigs,  and  rabbits.  The  isoamyl  ether  is  the  lea 
toxic  of  the  series,  having  about  one-fifth  the 
toxicity  of  emetine  when  given  subcutaneously. 
Emetine  is  not  a  very  toxic  alkaloid  when  given 
in  a  single  dose,  but  is  dangerous  when  given 
repeatedly  in  small  doses  over  a  considerable 
period  of  time. 

Sparteine ;    Microchcmical    reactions    of .     O. 

Tunmann.  Apoth.-7.eit..  1917,  32,  100—103. 
J.    Chem.    Soc,    1917,    112,    ii.,    518—519. 

A  1 — 2  %  solution  of  sparteine  when  treated 
with  a  drop  of  dilute  chromic  acid  gives  immediately 
a  pale  yellow  precipitate  consisting  of  small 
droplets  ;  after  a  short  time  these  change  into  a 
mass  of  colourless  needles  which  speedily  become 
straw -yellow  ;  single  well-defined  prisms 
also  formed.  01  mgrm.  of  the  alkaloid  yield 
after  some  time  crystals  united  to  form  lattices, 
which  slowly  become  transformed  into  prisms. 
The  limit  of  sensitiveness  is  50  /igrm.  With  con- 
centrated zinc  chloride  solution  (1:1),  a  white 
precipitate  is  formed  consisting  of  aggregates 
of  short  rods.  In  presence  of  a  trace  of  hydro- 
chloric acid,  the  white  turbidity  does  not  appear, 
but,  after  fifteen  minutes,  individual  prismatic 
crystals  are  formed  which  show  marked  polar- 
isation colours  and  extinction  parallel  to  the 
long  axis  ;  limit  of  sensitiveness,  0-4 — 0-3  /igrm. 
When  the  alkaloid  is  warmed  with  copper  chloride 
solution  (4%)  and  hydrochloric  acid,  long, 
lemon-yellow  prisms  are  gradually  formed.  The 
excess  of  copper  chloride  (which  is  usually  only 
deposited  when  the  solution  is  completely  evapor- 
ated) appears  as  colourless  or  pale  green  needles 
or  prisms.  The  reaction  is  not  very  sensitive 
With  mercuric  chloride  and  hvdrochloric  acid, 
a  white  precipitate  is  formed,  which  is  converted 
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into  rhombic  prisms.  With  small  amounts  of 
alkaloid,  the  precipitate  does  not  appear,  but 
after  twenty  to  thirty  minutes,  individual  prisms 
are  formed.  These  are  insoluble  in  alcohol 
and  glycerol  ;  the  limit  of  sensitiveness  is  30 — 40 
figrin.  The  reaction  with  zinc  chloroiodide 
solution  ha,s  been  described  previously  (this  J.. 
1917,  941).  Hydriodic  acid  gives  a  dark  brown  to 
black  precipitate  ;  under  the  microscope,  long, 
blackish-brown  prisms  or  brown  or  red  aggregates 
appear  after  some  hours.  The  crystals  are 
readily  soluble  in  alcohol  and  attacked  by  glycerol. 
Limit  of  sensitiveness,  5 — 3  pgrm.  Potassium 
iodide  gives  a  brown  precipitate,  which  is  soon 
converted  into  brownish-black  nodules,  from 
which  paler,  prismatic  needles  are  formed  ;  limit 
of  sensitiveness,  about  5  (igrm.  Potassium  cadmium 
bromide  [cadmium  bromide  (1  grm.),  potassium 
bromide  (2  grms.),  water  (7  grms.)]  yields  colour- 
less, flat  prisms,  which  are  converted  into  dend- 
ritic aggregates.  In  addition,  rhombic  platelets 
and  brown  globules  are  formed.  The  crystal  forms 
are  very  diverse.  The  crystals  are  insoluble  in 
glycerol.    Limit  of  sensitiveness,  8 — 5  ftgrm. 


Geneserine  ;       Constitution     of  - 


Transform- 
ation of  eserine  into  geneserine.  Alkaloids  of 
the  Calabar  bean.  VI.  M.  Polonovski.  Bull. 
Soc.  Chim.,  1917,  21,  191—200.  (See  also  this 
J.,  1915,  920,  1070  ;    1916,  273). 

Geneserine  is'  regarded  as  the  arnine-oxide 
derivative  of  eserine  produced  by  the  attachment 
of  an  oxygen  atom  at  the  amino-group  of  the 
latter  substance  ;  the  behaviour  of  geneserine 
with  sulphur  dioxide,  and  its  oxidising  action 
towards  hydriodic  acid  and  methyl  iodide,  are  in 
accord  with  the  properties  of  the  amine-oxides, 
and  the  liberation  of  silver  from  neutral  silver 
nitrate  may  be  regarded  as  a  process  of  "  mutual 
reduction  "  analogous  to  the  reaction  of  hydrogen 
peroxide  with  permanganic  acid.  This  view  of 
the  constitution  of  geneserine  was  confirmed  by 
oxidation  experiments,  potassium  permanganate 
or  dilute  nitric  acid  giving  rise  to  methylamine 
as  the  only  isolated  product  from  eseroline,  whereas 
in  aqueous -alcoholic  solution  hydrogen  peroxide 
actually  effected  the  conversion  of  eserine  into 
goneserine.  Similarly  eserethol  in  acetone  so- 
lution was  oxidised  by  hydrogen  peroxide  with 
formation  of  geneserethol,  but  the  conversion  of 
eseroline  into  geneseroline  could  not  be  effected. 
The  difference  between  the  constitution  of  eserine 
and  geneserine  is  therefore  to  be  represented  by 
the  two  formulas  CH=N  :  CiaHMMO  CO  NHOH, 
and  O  :  N(CH3) :  C12HMNO0ONHCH,.— D.  F.  T. 

Yohimbine  and  quebrachinc.  E.  Filippi.  Arch. 
Farmacol.  Sperim.,  1917,  23,  107—128,  129— 
140.     J.  Chem.  Soc.,  1917,  112,  i..  582. 

From  purely  chemical  evidence,  Fourneau  and 
Page  (this  J.,  1914,373)  have  come  to  the  conclusion 
that  vohimbine  and  quebrachine  are  iden- 
tical (compare  Spiegel,  this  J.,  1916,  327).  The 
author  has  carriod  out  a  careful  pliarmacological 
comparison  of  the  two  alkaloids,  from  which  he 
concludes  that  although  they  are  similar  in  many 
respects,  yet  in  others  they  show  such  marked 
differences  that  they  cannot  be  considered  as 
identical,  although  belonging  to  the  same  pharma- 
cological group.  The  chemical  similarity  of  the 
two  alkaloids  with  each  other  and  with  strychnine 
is  further  shown  by  the  occurrence  of  Vitali's 
reaction. 

Digitalis  plants  ;    Development  of  the  typical  glucos- 

ides  of  the  leaf  in  germinating  and  growing . 

W.   Straub.      Biochem.      Zeits.,   1917,   82,   48 — 
59.     ,T.  Chem.  Soc.,  1917,  112,  i.,  615—616. 

The  amount  of  the  glucosides  in  different  stages 


of  the  growth  ot  the  plant  was  estimated  by  a 
pharmacological  method  (by  ascertaining  the 
number  of  lethal  doses  for  'p.  frog  in  different 
fractions).  The  glucosides  in  question  are  digi- 
talinum  verum  and  digitalein,  which  are  soluble 
in  water,  and  both  of  which  are  found  in  the  seeds, 
and  digitoxin,  which  is  insoluble  in  water,  but 
soluble  in  chloroform,  and  "  gitalin,"  which  is 
soluble  in  chloroform  and  cold  water,  which  are 
found  in  the  leaves  (see  also  this  J.,  1917,734). 
Digitalein  also  occurs  in  the  leaves.  As  a  result 
of  pliarmacological  tests  of  the  fractions  obtained 
from  plants  in  various  stages  of  the  growth,  a 
very  approximate  quantitative  estimation  of 
these  alkaloids  could  be  mado.  It  was  found 
that  the  glucosides  of  the  seeds  are  not  reserve 
material,  but  disappear  during  germination,  and 
are  stored  in  the  leaves,  in  which  organs  they 
do  not  increase  further  in  quantity'.  The  glucos- 
ides proper  of  the  leaves  make  their  first  appear- 
ance in  the  earliest,  foliage  leaves  and  continue  to 
increase  in  quantity  until  they  form  1  %  of  the 
dried  matter. 


Pangium  edule  and  Hydnocarpus  alcalm  ;  Investi- 
gation of  the  seeds  of  ■ .  II.  C.  Brill.  Philip- 
pine J.  Sci.,  1917,  12,  A,  37—46. 

From  the  seeds  of  the  Pangium  edule  the  authors 
obtained  the  glucoside,  gynocardin,  and  an  oil, 
and  from  the  loaves,  the  enzyme  gynocardase. 
Gynocardin  was  obtained  as  golden  yellow  crystals, 
melting  at  160"  C,  by  recrystallising  from  hot 
water  the  alcoholic  or  hot  water  extract  of  the 
dried  seeds.  Repeated  washing  of  tho  extract 
with  ether  or  acetone  was  necessary  in  order  to 
remove  all  traces  of  oil,  otherwise  the  substance 
would  not  crystallise.  This  glucoside  is  character- 
ised by  its  marked  stability  in  the  presence  of 
hydrolysing  agonts  as  compared  with  other  mom- 
hers  of  the  same  class,  e.g.,  amygdalin.  The  oil 
contains  palmitic  and  oleic  acids  and  a  small 
quantity  of  an  optically  active  acid.  From  the 
expressed  juice  of  tho  leaves  the  enzyme,  gyno- 
cardase, was  precipitated  by  the  addition  of 
alcohol.  It  was  found  to  belong  to  the  class  of 
^-enzymes  typified  by  emulsin.  No  cyano- 
genetic  glucoside  was  discovered  in  the  seeds  of 
the  Hydnoarpus  alcalm.  Over  90  %  of  chaul- 
moogric  acid  was  present  in  the  free  acids  of  tho 
oil  expressed  from  these  seeds. — L.  A.  O. 

Amines  ;    Transformation  of  secondary  and  tertiary 

into  nitriles.     A.  Mailhe  and  F.  de  Godon. 

Comptes  rend.,  1917,   165,  557—559. 

Vapours  of  di-isoamylamine,  b.pt.  187°  C,  passed 
over  finely-divided  nickel  at  320°— 330°  C, 
yielded  some  permanent  gas  consisting  of  78 — 80  % 
of  hydrogen  and  20 — 22  %  of  defines,  and  a  liquid 
product  which  on  fractional  distillation  gavo 
first  some  isoamylene  at  35° — 40°  C,  then  a 
60%  fraction  between  120°  and  140°  C,  and 
afterwards  unaltered  di-isoamylamine,  leaving 
a  residue,  b.pt.  200° — ■245"  C,  containing  tri- 
isoamylamine.  From  the  fraction  distilling  be- 
tween 120°  and  140°  C,  isoamyl  nitrile  (isobutyl 
cyanide),  b.pt.  127° — 129°  C,  was  obtained. 
The  reactions  may  be  represented  thus  : — 

<CjH7  CH2CH.)jNH  ■  CSH,-CH:CH«  +  C,H,CHS  CN  +  2H*. 
iKCHuhNH  =  2<C,H„)iN  +   NH,. 

Part  of  the  isoamylene  was  decomposed  into 
carbon  and  hydrogen  by  contact  with  tho  nickel. 
There  was  no  evidenco  of  tho  intermediate  form- 
ation of  primary  amine.  Vapours  of  tri-isoamyl- 
amine,  b.pt.  235°  C,  passed  over  nickel  at  360°— 
370°  C.,  gave  some  permanent  gas  and  a  liquid 
containing  isoamyl  nitrilo  and  unaltered  tri- 
isoamylamine.— J.  H.  L. 
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Pine  oil  ;    "  Oyster  Bay  " .      P.  Singh.  IVrfuni. 

and  Essent.  Oil  Kec,  1017,  8,304. 

The  "Oyster  Bay  pine,"  Frenela  rhomboidea. 
waa  introduced  from  Australia  between  1885 
and  lSsil,  into  the  N'ilgiri  region  (India)  where  it 
now  covers  about  ISO  acres.  In  experiments 
at  thii  Forest  Research  Institute  Dehra  Don,  ii 
was  found  that  about  a  ton  of  the  green  leaves, 
containing  43 %  of  moisture,  yielded  (in  Novem- 
ber) 13-5  oz.  of  oil  on  distillation  with  steam  at 
40 — 601b.  pressure.  This  oil  gave  satisfactory 
results  as  a  60ap  perfume,  in  a  Bombay  factory. 
Its  composition  appears  to  be  similar  to  that  of 
the  oil  from  the  Australian  Frenela,  which  is  said 
to  contain  Z-pinene,  limonene,  and  dipentene, 
with  geranyl  acetate  as  chief  ester  constituent. 
The  characters  of  the  Nilgiri  oil  were:  Sp.gr. 
at  10°  C,  0-871;  [a]D  =  —  270  ;  n\>« 
1-4695  at  18°;  ester  value,  ."il  ;  saponif.  value 
before  acetylation,  52 ■:!.  after  acet  y latum,  59-8; 
free  alcohols  (as  geraniol),  21%;  total  alcohols. 
17-3%;  esters  (as  geranyl  acetate),  17-8%;  sol- 
ubility, in  90%  alcohol.  0-75  port  ;  1  part  dissolves 
in  21-5  parts  of  80%  alcohol. — J.  H.  L. 


CUroneUals ;  Two  isomeric 


-.  H.J.  Prins.   (hem. 


Weekblad,  1917,  14,  692—695.     J.  Chem.  Soc, 
1917,  112,  i.,  538. 

By  repeated  fractionation,  two  isomerides  have 
been  isolated  from  citronellal.  The  first  has  h.pt. 
203°— 204°  C,  sp.gr.  at  14°  C.  0-S880.  and  forms 
a  semicarbazone,  m.pt.  85° — 86°  C.  The  second 
has  b.pt.  198°— 200°  C,  sp.  gr.  at  14°  C.  0-8745, 
and  gives  a  semicarbazone,  m.pt.  82-5° — 83°  ('.. 
It  is  suggested  that  the  first  has  the  formula 
CH2:C(CH3)-CTI,(TI!CH2-CH(CH3)-CH,-CB;0,and 
the  second  the  formula 

CfCH.h-.CH-CHa-CHj-CHfCH-VCH.-CnO. 

Zinc  phenolsulphonate  ;     Volumetric  determination 

of .     G.  Adanti.     Boll.  Chim.  Farm.,  1917. 

56,   317—318.     J.    Chem.    Soc,    1917,    112,   ii., 
517. 

In  the  presence  of  bromine  and  an  acid,  zinc 
phenolsulphonate  reacts  in  accordance  with  the 
following  equations:  (OHC„H1S03)2Zn,7H20 + 
II  .SO,  =  ZnSOt.7H.O  +  20H-C,H4-SO,H  "and 
20HC,H4-SO,H  +12Bi-*2C,H..Br,-OH  +6HBr. 
Rzactly  0  5  grm.  of  the  crystallised  zinc  phenol- 
sulphonate is  dissolved  in  water  and  the  solution 
made  up  to  500  c.c.  Tn  a  flask  holding  about 
300  c.c.  and  fitted  with  a  ground  stopper,  5o  c.c. 
of  this  solution  is  mixed  with  50  c.c  of  0-6 % 
potassium  bromide  solution  and  50  c.c.  of  01(571  ",, 
potassium  bromate  solution,  5  c.c.  of  concentrated 
sulphuric  acid  being  then  added,  and  the  flask 
again  shaken  and  left  closed  in  a  dark  place  at 
about  25°  ('.  for  three  hours.  Ten  c.c.  of  10% 
potassium  iodide  solution,  recently  prepared,  is 
next  added,  and,  after  the  lapse  of  an  hour,  the 
iodine  liberated  is  determined  by  titration  with 
.V/10  sodium  thiosulphate.  The  number  of  >-.>-. 
of  the  thiosulphate  used  is  subtracted  from  tb.it 
required  in  a  blank  test  with  the  50  c.  of  bromide 
and  50  c.c.  of  bromate  alone:  the  remainder, 
multiplied  by  0*00447,  gives  the  weight  in  grams 
of  crystallised  zinc  phenolsulphonate  in  the  60  c.i-. 
of  solution  taken. 

Mercuric    oxycyanide ;     Volumetric    determination 

of  .     A.    Taglinvini.     Boll.    ('him.    Farm., 

1917.  56,  297— 299.     ,T.  (  hem.  Soc,   1917,   112, 
ii.,  510. 

Mercuric   oxycyanide,    used   as   a   disinfectant, 

particularly  for  the  hands,  may  be  analysed  B8 
follows: — A  weighed  quant  it  >  of  0-3 — 0-4  grm. 
of  the  salt  is  dissolved  in  50  c.c.  of  •  old  watCr.  and 


the  liquid,  alter  treatment  with  1  grm.  of  sodium 
chloride  and  a  drop  of  0-2%  methyl  orange  solu- 
tion, is  titrated  with  AT/10-hydxochioric  at  id  until 
it  turns  red.  After  the  volume  of  a.  id  required 
is  read.  2  grins,  of  potassium  iodide  is  added  to  the 
solution,  and  the  yellow  liquid  thus  obtained  is 
again  titrated  with  iV/10-hydrochloric  acid  as 
before.  Prom  the  two  volumes  of  acid  required,  the 
percentages  of  oxycyanide  and  cyanide  in  the  salt 
may  be  calculated,  the  reactions  proceeding  accord- 
ing to  the  equations  .  (1)  HgO.lIg(CN), +211(1 
Ilg('l2  fHg(CN).,  HI.O,  and  (2)  Ilg(t'N),  +  4KI  + 
2Ha=Hgk,I1+2KCl+2HCN. 

Mercury;     Determination    of    in    galenical 

preparations.     IT.    Wastenson.     Pharm.     Post, 
1917.  50,  125—120.     ,T.  Chem.  Soc,  1917.   112, 
ii.,   509. 

The   method    of    destroying    organic    matter    DM 
viously  employed  in  analysing  protein  preparations 

containing   silver    (this    J.,    1916,    1271)   is   applied 

to  the  determination  of  mercury  in  galenical 
preparations.  The  substance  (0-3 — 0-5  grm.)  is 
heated  with  concentrated  sulphuric  arid  (lo  cc.) 
and  nitric  acid  (sp.gr.  II.  3  c.c.)  until  reddish- 
yellow  vapours  are  not  further  evolved,  the  liquid 
has  become  clear  and  colourless,  and  the  llask 
filled  with  sulphuric  acid  fumes.  If  the  vapours 
still  smell  of  sulphur  dioxide,  treatment  with 
nitric  acid  (3  c.c.)  is  repeated.  After  bring  cooledi 
water  (25  i.e.)  is  added,  which  is  removed  by 
evaporation.  The  cold  solution  is  treated  with 
water  (15  c.c.)  and  potassium  permanganate 
solution  until  a  permanent  pink  coloration  is 
produced  :  the  latter  is  discharged  with  ferrous 
sulphate,  the  solution  diluted  with  water  (7">  .-., .), 
and  titrated  with  7V/10-ammonium  thiocyanate 
solution  in  the  presence  of  ferric  alum!  The 
method  is  suitable  for  organic  and  inorganic 
preparations  of  the  oxides  of  mercury,  but  ret  fa 
such  as  contain  the  haloids.  It  can  also  be  used 
for  estimating  mercury  in  plasters  and  pills,  and 
in  ointment=  provided  that  they  are  tolerably  free 
from  paraffin. 

Methyl  nonyl  ketont   from  palm-kernel  oil.     Salwav. 
See  XII. 


Action  of  plants  on  organic  substances.     Ciami'ian 
and  Ravenna.     See  XVI. 


Patents. 

[AcJatdchydc.    etc.]    Products   of  condensation   and 

oxidation  from  acetylene  ;    Manufacture  of . 

Chem.  Fabr.  Rhenania,  B.  K .  Stuer,  Aachen, 
and  W.  Groh,  Stolherg,  Germany.  Eng.  Pat. 
109,983,  July   17.   1916.     (Appl.  No.   10,042  o) 

1910.) 

Acetylene  alone  or  mixed  with   neutral 

ammonia,  hydrogen  sulphide,  or  steam,  is  l 
Over  contact  substance-;,  e.g..  metallic  oxidi 
a  high  temperature.  The  presence  of  an  oxidising 
agent  or  of  compounds  of  alkalis,  alkaline  earths-, 
or  of  magnesium  is  advantageous.  Suitable 
temperatures  are  between  300°  and  400"  •'..  or. 
in  presence  of  large  amounts  of  steam,  -100°  to 
500°  (\,  at  the  ordinary  or  in<  reased  pressure. 
Acetaldehyde  is  the  main  produ.  t  on  passing  ■ 
mixture  of  1  part  of  ace!  ylene  and  1  parts  of  sti  am 


over  bog  iron  ore  at  400° 


420°  C.      A  50%  vield 


of  acetonitrile  mixed  with  bases  containing  nitro- 
gen results  o]\  passing  acetylene  and  ammonia 
in  equal  proportions  over  bauxite  at  350  380  0. 
Almost  pure  thiophen  is  prepared  by  passing  a 
mixture  of  2  parts  of  a<  etvlene  to  1  par!  of  hydro- 
gen sulphide  over  specially  treated  bauxite  .0 
320'  C-   -F.  W.  A. 
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Pi  a  ;    Process  of  producing 


J.    E.    Burlier. 


Coventry,  Assignor  to  Nitrogen  Produet.-  Co. 
Providence,  R.I.  U.S.  Pats,  (a)  1,241,919 
and(B)  1,2(1,920,  Oct.  2.  1917.  Dates  of  appl., 
(a)  July  3,  1914,    (b)  Oct.  21,    1915. 

(a)  An  alkali  cyanate  is  treated  with  an  ammonium 
sail  of  carbonic  arid,  to  form  ammonium  cyanate 
and  alkali  bicarbonate.  The  ammonium  cyanate 
is  converted  into  urea,  which  is  concentrated  b> 
uddiug  solid  alkali  cyanate.  and  then  separated  by 
varying  the  temperature  so  as  to  utilise  the 
differing  rates  of  change  of  solubility  of  the  urea 
and  of  the  by-products  of  the  reaction.  Urea 
may  also  be  separated  from  the  alkali  bicarbonate 
by  adding  alkali  to  form  the  normal  carbonate, 
crystallising  the  urea,  and  then  introducing  carbon 
dioxida  to  remove  a  considerable  part  of  the  re- 
maining  alkali  as  bicarbonate,  (b)  The  process 
described  in  (a)  is  modified  by  passing  carbon 
dioxide  into  an  ammoniacal  solution  of  a  metallic 
cyanate.  so  as  to  produce  ammonium  cyanate  and 
a  precipitate  of  metallic  bicarbonate".  Part  of 
I  he  ammonia  required  is  derived  from  the  decompo- 
silion  of  the  cyanate  in  solution.  After  the  am- 
monium cyanate  has  been  converted  into  urea, 
(he  latter  may  be  separated  from  the  by-products 
by  distilling  off  the  water  while  passing  in  carbon 
dioxide  to  prevent  conversion  of  the  bicarbonate 
into  carbonate. — F.  Sp. 

Manufacture  of  thi  assimilable  organic  phosphorus 
compound  contained  in  vegetable  foodstuffs.  Eng. 
Pat.  109.519.     See  XIXa. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patent. 

Colour  photographs  ;   Taking  and  exhibiting  of . 

A.  H.  Walker,  London.  From  Hess-Ives  Cor- 
poration, Philadelphia.  U.S.A.  Eng.  Pat. 
I  10,  089,  Feb.  8.  1917.     (Appl.  Xo.  1936  of  1917.) 

In  <  olour  photography,  either  in  a  camera  or  in  a 
projection  apparatus,  in  which  a  transparent 
reflector  is  used  to  separate  the  incident  light  into 
colour  components  or  to  combine  coloured  lights, 
a  larger  total  amount  of  available  light  is  obtained 
by  coating  the  front  surface  of  the  mirror  with  a 
dichroic  substance.  A  surface  of  Eosine,  for 
instance,  reflects  about  50%  of  the  incident  green 
light  and  transmits  about  80%  of  the  incident  red 
light,  whereas  a  half -silvered  glass,  having  no 
dichroic  qualities,  reflects  50  %  of  the  green  light 
but  transmits  only  50%  of  the  red  light.  A  thin 
deposit  of  gold  is  more  durable  than  Eosine  but 
not  so  effective;  it  transmits  more  than  50%  i  i 
the  green  and  reflects  more  than  50°,,  of  the  red. 

—P.  V.  S. 


XXH.— EXPLOSIVES ;  MATCHES. 

Ammunition  :    Investigation  of  dt  it   ! i  •   small-arms 

at    Washington.     Met.    and    Chem.    Eng., 

11117,  17,375. 

Defects  in  small-arms  cartridges  from  the  Frank- 
ford  Arsenal,  Philadelphia,  have  been  found  to  be 
due  to  the  use  of  inferior  mixtures  in  the  i  (impo- 
sition of  the  primers,  to  the  method  of  testing  the 
various .  batches  of  cartridges  at  the  Arsenal, 
according  to  which  the  results  obtained  varied 
from  day  to  day  with  the  same  batch  of  ammuni- 
tion, and  to  the  exposure  of  the  cartridges  during 
active  service  to  dampness  and  more  vigorou 
climatic  conditions  than  were  covered  by  the 
specifications  under  which  the  ammunition  was 
manufactured.  Free  sulphur  when  used  in  a 
primer  composition  has  been  found  to  give  a 
deleterious  compound  with  potassium  bromate, 
which  is  present  in  the  inferior  grades  of  potas- 


sium chlorate  now  being  used  ;  the  defect  thus 
caused  would  not  appear  in  newlv-finished 
ammunition.  The  use  of  mercury  fulminate 
in  place  of  sulphur  has  been  recommonded  but  not 
yet  adopted.  The  inferior  quality  of  the  antimony 
sulphide  and  copper  used  has  also  contributed  to 
failures. — J.  N.  P. 

X it rogen  in  explosives  ;   Determination  of .     B. 

Oddo.   Gazz.  Chim.  Ital.,  1917,  47,  II.,  145—158. 
A  \vf;ighed  quantity  of  the  substance  is  placed  in 
the  flask  A,  with  a  little  sulphuric  acid  as  solvent, 
and  the  tube,  D,  containing  mercury  in  excess  of 

the  weight  of  sul- 
phuric acid  used,  is 
introduced.  The  flask 
is  then  closed  by  the 
cork,  through  which 
passes  the  tube,  B, 
Q  and  the  bulb  tube.  C, 
in  the  base  of  which 
is  a  little  sulphuric 
acid,  and  dry  carbon 
dioxide  is  aspirated 
through  the  appara- 
tus until  all  air  is 
expelled  (40  to  45 
mins.).  The  openings 
of  the  tubes.  B  and  ( '. 
are  then  closed  and  the 
apparatus  weighed, 
the  tube,  C,  opened, 
and  the  mercury  in  the  tube,  D,  made  to  fall  into 
the  acid  in  the"  flask.  The  apparatus  is  shaken 
with  a  circular  motion  and  gently  heated  until 
the  bubbles  of  nitric  oxide  pass  regularly  through 
the  acid  in  C.  When  all  gas  has  been  evolved  a 
current  of  dry  carbon  dioxide  is  again  passed 
through  the  apparatus,  which  is  then  closed  and 
weighed  again.  The  loss  in  weight  gives  the 
amount  of  nitric  oxide,  which  is  calculated  into 
nitrogen,  Several  of  these  flasks  may  be  con- 
nected with  the  carbon  dioxide  apparatus  for 
simultaneous  determinations. — C.  A.  M. 


XXIH.— ANALYSIS. 

Electro-analysis   apparatus.     J.    L.    Jones.     Amer. 

Electrochem.  Soc,  Oct.,  1917.     [Advance  copy.] 

6  pages. 
The  electrodes  are  stationary  and  consist  of 
pieces  of  platinum  gauze  of  40  meshes  per  linear 
inch  ;  the  larger  one.  ordinarily  arranged  as 
cathode,  weighs  about  30  grms.  and  the  smaller 
one  16  grms.  Stirring  of  the  electrolyte  is  provided 
by  means  of  a  straight  tungsten  rod  2-1  mm.  in 
diameter  and  20  cm.  long,  with  a  glass  screw  fused 
on,  and  arranged  to  rotate  at  from  300  to  1000 
revolutions  per  minute.  In  alkaline  solutions, 
a  coating  of  glass  is  spun  over  the  exposed  surface 
of  the  tungsten  in  order  to  protect  the  metal.  To 
prevent  loss  of  liquid  by  spraying,  a  hard  rubb<  r 
disc  with  a  convex  lower  surface  carries  the 
terminal  screws  for  the  electrodes  and  fits  closely 
over  the  beaker  of  200  to  400  c.c.  capacity  con- 
taining the  electrolyte.  A  small  disc  electric 
beater  is  placed  under  the  beaker.  A  nun 
of  these  cells  are  connected  in  parallel  in  the 
electrical  circuit,  which  provides  current  at  15 
volts.  A  separate  rheostat  with  each  unit-  enal 
the  current  to  be  separately  adjusted  with  each 
(ell.— J.  N.  P. 

Mercury  ;   Detection  of in  chemico-legal  cases. 

C.   L.   Spica.      Gazz.  Chim.   Ital..   1917.   47,   11.. 

139—141. 
Separate  portions  of  fresh  visceral  material  were 
immersed  in  95%  alcohol  and  treated  with    1  cc 
of  4%  mercuric  chloride  solution  and  with  0">  grm. 
of    pure    calomel.     After    2    years'    exposure    to 


\Sl-  i'  1K>  LAU    ^Ulltli, 


(Nov.  30,  1817. 


diffused  tight  the  flasks  wore  opened,  the  content  - 
filtered,  the  insoluble  matter  washed  with  Walter 
and  then  treated  successively  with  10%  hydro- 
chloric acid,  10%  nitric  acid,  and  hydrochloric  acid 
and  potassium  chlorate.  It  was  "found  that  the 
mercuric  chloride  had  been  largely  converted  into 
a  compound  (probably  albuminate)  not  extracted 
by  dilute  hydrochloric  acid,  though  only  a  small 
amount  was  not  extracted  by  the  successive 
treatments  with  the  acids  and  potassium  chlorate. 
Doubtful  reactions  for  mercury  were  obtained 
with  the  alcoholic  filtrate  from  the  material  in 
contact  with  calomel)  but  a  considerable  quantity 
of  the  calomel  had  been  transformed  into  a  com- 
pound (probably  albuminate)  which  was  soluble 
in  dilute  hydrochloric  acid,  and  most  of  which 
could  be  isolated  as  metallic  mercury  by  electro- 
lysis of  the  solution.  Some  of  the  calomel  also 
remained  in  an  unaltered  condition,  or  at  least 
in  a  form  in  which  it  was  not  soluble  in  hydrochloric 
or  nitric  acid. — C.  A.  M. 


Qermanium;  Qualitative  detection  of  - 


and  its 
separation  from  arsenic.  P.  E.  Browning  and 
S.  E.  Scott,     Amer.  J.  Sci.,  1917.  44,313—315. 

The  authors  have  modified  Buchanan's  method 
of  separating  germanium  from  germaniferous 
zinc  oxide  containing  lead,  cadmium,  arsenic,  and 
traces  of  selenium.  A  mixture  of  the  oxide  with 
a  little  potassium  permanganate,  manganese 
dioxide,  or  potassium  chlorate  and  10 — 15  c.c.  of 
concentrated  hydrochloric  acid  is  distilled,  and 
germanium  sulphide  precipitated  from  the  dial  illate 
with  hydrogen  sulphide.  0-1  grm.  of  zinc  oxide 
containing  0-2 1%  of  germanium,  gave  a  ditillate 
from  which  a  distinct  precipitate  of  germanium 
sulphido  was  obtained  with  hydrogen  sulphide. 
The  method  was  successfully  applied  to  show 
the  presence  of  germanium  in  argyrodite  pre- 
viously decomposed  with  nitric  acidand  evaporated 
to  dryness.  0-0001  grm.  of  germanium  is  easily 
detected  in  the  presence  of  0-2  grm.  of  zinc  oxide, 
and  0  00006  grm.  gives  a  satisfactory  test  in  the 
presence  of  0-025  grm.  of  zinc  oxide.  The  following 
modification  of  Winkler's  method  of  separating 
germanium  and  arsenic  is  recommended  : — A 
solution  of  the  sulphur  salts  formed  by  fusing  the 
mineral  with  sodium  carbonate  and  sulphur  is 
treated  with  ammonium  acetate,  acidified  with 
acetic  acid,  and  treated  with  hydrogen  sulphide. 
The  arsenic  is  completely  precipitated,  and  the 
germanium  remains  in  solution. — F.  Sp. 

Fractional  combustion.     Bancroft.     See  IIa. 

Volumatric    determination   of  pi/rophosphoric  acid. 
Balareff.     See  V 1 1 . 

Reaction  of  manganese  salts.    Macri.     See  VII. 

Absorption  of  sulphuric  acid  by  ferric  hydroxide, 
and  formation  of  colloidal  sulphur  from  sulphides. 
Dittler.     See  VII. 

Hydrogen     oxalate*    of     the     alkaline-earth  metals. 
Bruhns.     See  VII. 

Sensitive  reaction  of  hydrogen  peroxide  depending 
on  the  formation  of  dihydroxytartaric  acid. 
Deniges.     See  VII. 

Technical    analysis    of    Turkey-red     oil    products. 
Goldberg  and  Zipper.     See  XII. 

Determination    of   starch    in    preserved    meats,    etc. 
Challet.     Sec  XIX  \. 

Volumetric  determination  of  chlorine  in  foods,  etc., 
hi/  th?  wet  method  icilhoui  formation  of  ash. 
Weitzel.     See  XIX a. 

Determination  of  starch  in  clover.     Von  Fellenberg. 
See   XIXa. 


Determination  of  the  alkalinity  of  cocoa  and  detection 
of  added  alkali.     Rocques.     See  XIXa. 

Various  modes  of  combination  of  methyl  alcohol  in 
plants.  Determination  of  pectin-  and  lignin- 
mtthi/l  alcohol  in  roots.  Von  Fellenberg.  Set 
XIXa. 

Microehemical     reactions    of  sparteine.     Tunmann. 
See  XX. 

Volumetric  determination  of  zinc  phenoUtulphunule. 
Adanti.     See  XX. 

Volumetric    determination    of   mercuric  oxycyanide. 
Tagliavini.     See  XX. 

Volumetric   determination   of  mercury   in    galenical 
preparations.     Wastenson.     See  XX. 

Determination    of    nitrogen     in    explosives.     Oddo. 
See  XXII. 


Official  Notice. 


THE  NITROGEN  PROBLEM  AND  THE  WORK 
OF  THE  NITROGEN  PRODUCTS  COMMITTEE 

A  Memorandum  having  the  above  title  lias  just 
been  issued  by  the  Munitions  Inventions  Depart- 
ment.    The    substance    of    the    Memorandum    is 

given  below. 

The  nitrogen  problem. 

The  manufacture  of  the  vast  quantities  of 
explosives  that  have  been  called  for  by  the  present 
conditions  of  warfare  has  led  to  an  unprecedented 
demand  for  various  nitrogen  compounds.  The 
world's  consumption  of  nitrogenous  fertilisers 
appears  practicallv  to  double  everv  ten  years,  and 
in  1913  had  attained  the  large  figure  of  2,500,000 
tons  of  Chile  nitrate  and  about  1,400,000  tons  of 
ammonium  sulphate. 

With  the  outbreak  of  war,  the  demand  for 
explosives  became  of  paramount  importance  and 
the  requirements  of  agriculture  for  the  time  being 
took  a  secondary  position.  The  prospect  of 
world  shortage  of  food,  however,  has  served  to 
bring  the  agricultural  aspect  of  the  problem  again 
into  the  forefront.  The  researches  of  Sir  William 
Crookcs  and  the  experimental  work  of  Lord 
Rayleigh  upon  the  fixation  of  atmospheric  nitrogen 
by  means  of  the  electric  arc.  pointed  the  way  to 
a  method  of  utilising  the  unlimited  supph  of 
nitrogen  in  the  air,  and  thus  providing  against 
the  time  when  other  natural  sources  of  nitrogen 
compounds  should  have  become  exhausted. 

The  establishment  on  a  very  large  scale  during 
the  past  i'o  yean  of  processes  for  nitrogen  fixation 
is  one  of  the  most  striking  electrochemical  develop* 
ments  of  modern  times.  Special  reference  may  be 
■  I  to  the  arc  process  as  used  in  Norway,  the 
Babei  or  synthetic  ammonia  process  developed  in 
Germany,  and  to  the  cyanamide  process  for  the 
manufacture  of  nitrolim  from  calcium  carbide, 
as  carried  on  in  Norway,  Sweden,  France.  Italy. 
Germany  and  the  United  States. 

In  spite  of  the  fact  that  the  incentive  to  the 
commercial  establishment  of  nitioger  fixation  may 
be  said  to  have  originated  in  this  country,  no  steps 
were  taken  in  the  United  Kingdom  to  obtain 
nitrogen  compounds  other  than  cyanides  synthetic- 
ally. The  ammonia  recovered  at  gas-works  and 
coke-ovens  has  constituted  practically  the  only 
form  of  combined  nitrogen  produced  in  this 
country.  During  the  war  the  command  of  the 
seas  has  hitherto  enabled  Great  Britain  to  r-Iy 
entirely  upon  importation  for  the  whole  of  our 
supplies  of  nitrate  of  soda,  the  most  imp< 
raw  material  of  our  explosives  industry.  The 
Central  Powers,  on  the  contrary,  having  been  mi* 
off  from  external  supplies,  were  compelled  to  fall 
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back  upon  their  interna]  resources,  with  the  result 
that  nitrogen  fixation  processes,  some  of  which 
were  established  commercially  before  the  war, 
have  been  developed  upon  an  enormous  scale. 

Formation  of  the  Nitrogen  Products  Committee. 

Soon  after  the  formation  of  the  Munitions 
Inventions  Department  in  August,  1915,  proposals 
for  the  fixation  of  nitrogen  began  to  be  received 
from  inventors.  These  schemes  were  referred  to 
the  Chemical  Inventions  Committee  of  the  Advisory 
Panel,  but  as  they  were  isolated  applications  of 
the  general  problem  and  were  of  limited  scope, 
they  did  not  immediately  lead  to  any  definite 
line  of  policy  being  taken  upon  the  question.  The 
importance  of  the  problem  was  recognised,  how- 
ever, and  the  attention  of  the  Minister  was  directed 
to  it  from  time  to  time  in  the  monthly  depart- 
mental reports. 

The  inauguration  of  the  submarine  campaign  in 
February.  1916,  and  the  grave  menace  of  overseas 
supplies  of  nitrates  emphasised  the  importance  of 
taking  action  on  the  matter.  At  this  opportune 
moment  a  memorandum  on  the  nitrogen  problem 
was  submitted  to  the  Department  by  the  Faraday 
Society.  Several  conferences  were  held  to  discuss 
the  steps  that  should  be  taken,  and  as  a  result, 
the  Nitrogen  Products  Committee  was  constituted 
in  the  following  June.  Members  of  the  Advisory 
Panel,  representatives  of  other  Departments  of 
the  Ministry  of  Munition?  and  of  the  Government, 
and  delegates  of  the  leading  scientific  societies 
were  invited  to  serve.  The  constitution  of  the 
Committee  is  as  follows: — The  Comptroller:  Col. 
H.  E.  F.  Goold-Adams,  C.B.,  C.M.G..  K.A.  (Chair- 
man), G.  S.  Albright  (Chairman  of  the  Processes' 
Sub-Committee),  W.  R.  Cooper,  representing  the 
Physical  Society  (Chairman  of  the  Gas-Firing 
Sub-Committee),  Sir  James  Dobbie,  F.R.S.,  repre- 
senting the  Board  of  Agriculture  and  Fisheries 
(Chairman  of  the  Economics  Sub-Committee), 
Prof.  A.  K.  Huntington,  representing  the  Faraday 
Society  (Chairman  of  the  Experiments  Sub- 
Committee),  Sir  John  F.  C.  Snell,  representing  the 
Institution  of  Electrical  Engineers  (Chairman  of 
the  Power  Sub-Committee),  W.  R.  Bousfield, 
K.O.,  F.R.S.,  Dr.  Charles  C.  Carpenter,  Kenneth  M. 
Chance.  Prof.  J  Norman  Collie,  F.R.S.,  Lieut.-Col. 
A.  W.  Crossley,  F.R.S..  representing  the  Chemical 
Society,  Prof.  F.  G.  Donnan.  F.R.S.,  Sir  Arthur 
Duckham,  K.C.B.,  Dr.  R.  C.  Farmer,  representing 
the  Explosives  Department,  F.  Gossling,  repre- 
senting the  Board  of  Trade,  Dr.  J.  A.  Harker, 
F.R.S.  (Director  of  Nitrogen  Research  Section), 
F.  H.  Jones,  Right  Hon.  Lord  Moulton  of  Bank, 
K.C.B.,  F.R.S.  (Director  General  of  Explosives 
Supply),  C.  H.  Merz.  J.  H.  Rider.  Dr.  E.  J.  Russell, 
F.R.S.,  Prof,  the  Hon.  R.  J.  Strutt,  F.R.S.,  Sir 
R.  Threlfall,  K.B.E.,  F.R.S.,  A.  J.  Walter,  K.C. 
(Ministry  Representative  on  the  Board  of  Trade 
Committee  on  Electrical  Power  Supply).  Secretary 
to  the  Committee  :  R.  T.  G.  French.  Secretary  to 
the  Advisory  Panel  :  H.  W.  Dickinson. 

The  terms  of  reference  were  : — 

(1)  To  consider  the  relative  advantages  for  this 
country  and  for  the  Empire  of  the  various  methods 
for  the  fixation  of  atmospheric  nitrogen  from  the 
point  of  view  both  of  War  and  Peace  purposes  ; 
to  ascertain  their  relative  costs,  and  to  advise  on 
proposals  relevant  thereto  which  may  be  sub- 
mitted to  the  Department. 

(2)  To  examine  into  the  supply  of  the  raw 
materials  required,  e.g.,  pure  nitrogen  and  hydro- 
gen, and  into  the  utilisation  of  the.  by-products 
obtained. 

(3)  Since  some  of  the  processes  employed  depend 
for  their  success  on  the  provision  of  large  supplies 
of  cheap  power,  to  ascertain  where  and  how  this 
can  best  be  obtained. 

(4)  To  consider  what  steps  can  with  advantage 
be  taken  to  conserve  and  increase   the   national 


resources  in  nitrogen-bearing  compounds  and  to 
limit  their  wastage. 

(5)  To  carry  out  the  experimental  work  necessary 
to  arrive  at  definite  conclusions  as  to  the  practica- 
bility and  efficiency  of  such  processes  as  may 
appear  to  the  Committee  to  be  of  value. 

(6)  As  a  result  of  the  foregoing  steps,  to  advise 
as  to  starting  operations  on  an  industrial  scale. 

An  important  advance  was  made  when  the 
then  Minister  of  Munitions,  the  Right  Hon.  E.  S. 
Montagu.  M.P.,  met  the  Members  of  the  Committee 
on  October  10th,  1916.  He  assured  them  that 
the  Government  appeciated  the  importance  of  the 
nitrogen  problem,  and  that  he  would  do  every- 
thing in  his  power  to  see  that  the  recommenda- 
tions ultimately  made  received  the  fullest  con- 
sideration. At  this  meeting  Sir  William  Oookes 
was  present.  At  the  same  meeting  the  organisa- 
tion of  the  Committee  was  rompleted  and  the 
following  Sub -Committees  were  set  up  :  Processes, 
Economics,  Experiments.  Power,  and  General 
Purposes. 

At  a  later  date  another  Sub-Committee  was 
found  necessary  to  deal  with  the  question  of  coal 
distillation  processes  and  the  production  and 
utilisation  of  power-gas.  The  Gas-Firing  Sub- 
Committee  was  accordingly  constituted.  In  all. 
the  Committee  and  its  Sub-Committees  have  held 
upwards  of  eighty  meetings. 

Nitrogen  fixation  research . 

The  necessity  for  research  was  evident  from  the 
outset  and  the  Department  at  once  took  steps 
for  the  organisation  of  a  suitab'e  research  staff  and 
the;  acquisition  of  a  laboratory.  Fortunately, 
the  co-operation  of  the  authorities  of  University 
Co"  lege  was  secured  and  a  part  of  the  new  Ramsay 
Laboratory,  at  that  time  scarcely  completed,  was 
placed  at  the  disposal  of  the  Department. 

The  item  placed  first  on  the  research  programme 
was  a  complete  investigation  into  the  production 
of  synthetic  ammonia  by  the  Haber  process.  This 
decision  was  influenced  by  the  claims  made  for 
the  process  and  by  the  commanding  position  it 
occupies  in  Germany,  where  the  economic  con- 
ditions as  regards  coal  supplies  and  the  comparative 
absence  of  water  power  are  similar  to  those  in 
Great  Britain.  Moreover,  the  almost  complete  la-ck 
of  precise  information  concerning  the  commercial 
details  of  this  process  made  it  apparent  that  the 
research  would  present  many  unknown  factors 
and  was  therefore  likely  to  occupy  a  considerable 
time. 

Towards  the  end  of  the  year,  the  Committee 
came  to  the  conclusion  that  the  ammonia  oxidation 
process  was  well  adapted  as  an  emergency  measure 
for  securing  quickly  a  considerable  output  of 
nitric,  acid  or  nitrates.  Although  already  working 
with  more  or  less  success  upon  the  Continent,  the 
pro-ess  had  not  at  that  time  been  operated  in  this 
countrv.  A  systematic  investigation  of  the  most 
recent  "developments  of  the  process  was  therefore 
undertaken. 

Many  important  problems  have  arisen  in  connec- 
tion with  the  two  main  researches  indi  -ate.d  above. 
Reference  may  be  made  to  such  questions  as  the 
most  efficient' and  commercially  practicable  cata- 
lysts for  the  svnthesis  of  ammonia  and  for  ammonia 
oxidation,  and  the  commercial  preparation  in  bulk 
and  at  a  suffic  ientlv  low  cost  of  hydrogen  of  the 
high  degree  of  purity  required  for  the  synthesis  of 
ammonia.  . 

On  account  of  the  formidable  technical  tum- 
culties  presented  by  the  different  problems,  li 
was  obvious  that  a  research  staff  of  considerable 
experience  in  ail  the  recent  developments  of 
physical  chemistry  was  needed  for  carrying 
quicklv  to  a  successful  issue  the  work  of  t&e 
research  programme.  In  the  selection  "'  tne 
personnel,  therefore,  endeavour  was  made  t" 
obtain    men    possessed    of    special    qualifications. 


urriLirtii^ui  n   Cj. 
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The   Department  has  been  fortunate  in  securing 
a  number  of  such  men,  with  the  result  that  the 

Erogress  made  lias  been  more  rapid  than  might 
ave  been  expected  under  tin-  present  difficult 
circumstances.  It  may  be  mentioned  that  the 
chemist  responsible  for  the  research  on  the 
syntheiss  of  ammonia  had  the  advantage  of  havin 
previously  worked  for  some  time  on  the  probli  m 
at  Professor  Haber's  laboratory  at  Karlsruhe. 

In  December,  1916,  when  tin-  research  work 
»»!■  in  its  early  stages,  a  demonstrat  ion  and  lecture 
took  place  at  the  Research  Laboratory  and  was 
attended  by  representatives  of  the  Explosives 
Supply  Department  and  of  the  AYar  Office,  and 
by  delegates  and  members  of  other  Government 
Departments  and  of  scientific  societies.  The 
Minister  of  Munitions  was  unable  to  be  present, 
but  early  in  1917  he  asked  for  practical  recommen- 
dations to  be  submitted  to  him  at  an  early  date. 

Interim  report  of  the  committee. 

In  view  of  the  magnitude  and  complexity  of 
the  problem,  the  Committee  was  unable  immedi- 
ately to  present  a  complete  report.  Certain 
definite  conclusions  had  been  arrived  at,  however, 
and  these  together  with  recommendations  thereon. 
were  embodied  in  a  unanimous  Interim  Report 
which  was  submitted  to  the  Minister  of  Munitions 
in  February.  1917.  The  substance  of  the  recom- 
mendations is  given  below. 

(a)  By-product  ammonia. — The  importance  of 
increasing  the  output  of  by-product  ammonia  for 
munitions  and  for  agriculture  was  pointed  out. 
Steps  were  indicated  whereby  an  increase  could 
be  obtained  from  existing  gas-works  and  coke-oven 
plants.  It  was  also  recommended  that  action 
should  be  taken  to  avoid  the  loss  of  ammonia 
known  to  be  occurring  in  certain  districts. 

(6)  Ammonia  oxidation  process. — The  erection 
at  the  earliest  possible  moment  of  plant  capable 
of  producing  in  the  aggregate  at  least  10.000  tons 
of  nitric  acid  per  annum  from  gas-works  or  coke- 
oven  ammonia  was  recommended. 

(e)  Cyanamide  process. — The  erection  of  a 
factory  having  an  annual  output  of  the  order  of 
50,000  tons  of  cyanamide  was  recommended,  the 
cyanamide  to  be  utilised  as  such  for  agriculture 
or  for  the  production  of  ammonia. 

(d)  Synthetic  ammonia  process. — The  erection 
of  a  full-sized  trial  unit  plant  for  synthetic 
ammonia  process  was  recommended. 

The  Minister  of  Munitions  invited  members  of 
the  Committee  to  meet  him,  and  the  recom- 
mendations of  the  Interim  Report  were  discussed 
in  detail.  At.  the  conclusion  of  this  meeting  the 
Minister  appointed  a  small  Executive  Committee. 
to  supervise  the  action  involved  in  giving  effect 
to  his  decisions,  and  to  report  to  him  from  time 
to  time  upon  the  progress  made. 

The  Minister's  decisions  and  the  action  taken  thereon. 

The  Minister's  decisions  were  as  follows  : — 

(A)  By-product  ammonia. — The  Committee  was 
requested  to  deal  with  the  problem  of  conserving 
ammonia  and  of  augmenting  the  output  on  tin- 
lines  of  the  recommendations. 

(h)  Ammonia  oxidation  process. — The  Ministry 
ol  Munitions  would  undertake  the  installation  of 
one  Government  plant  on  the  lines  suggested,  or, 
if  the  Committee  so  advised,  the  .Ministry  would 
agree  to  the  erection  of  plants  by  suitable  private 
firms.  The  information  resulting  from  the  re- 
search work  was  to  be  placed  freely  at  the  disposal 
of  bona  fide  manufacturers,  but  was  not  to  become 
the  exclusive  property  of  any  firm  or  group  of 
firms. 

((  '  Cyanamide  process. — The.  Committee  was  re- 
quested to  investigate  the  relative  merits  of  a 
Government  scheme  and  of  other  schemes  that 
had  been  put  forward  involving  private  enterprise, 
and  to  submit  a  report  embodying  definite  pro- 
posals. 


(d)  Synthetic  ammonia  process.  The  erection  of 
the  full-sized  trial  unit  was  authorised. 

In  carrying  out  these  decisions,  the,  Executive 
Committee  dealt  first  with  the  problem  of  con- 
serving and  increasing  the  output  of  by-product 
ammonia.  The  co-operation  of  the  Controller  of 
Coal  Mines,  of  the  Gas  Companies,  and  of  the 
domestic  and  industrial  users  ol  coke  was  enlisted, 
.md  the  matter  was  then  plai  ed  under  the  direction 
of  the  Explosives  Department  in  March,  1917,  in 
view  of  its  existing  organisation  for  dealing  with 
the  supply  of  ammonia. 

The  next  step  taken  was  to  summon  a  conference 
of  manufa>  turers  likely  to  be  interested  in  the 
ammonia  oxidation  process  as  a  good  deal  of  useful 
information  had  been  collected  regarding  it  and 
the  research  work  had  already  reached  a  semi- 
commercial  stage.  Conferences  took  place  at  the 
Munitions  Inventions  Department  in  March,  1917, 
and  were  attended  by  representatives  of  a  number 
of  the  more  important  interests.  Several  manu- 
f.i'  turers  at  once  agreed  to  take  up  the  further 
study  of  the  pro.  ess  with  a  view  to  its  commercial 
development,  and  have  since  actively  co-operated 
with  the  Department.  Some  of  them  have  already 
erected  experimental  plant  on  a  considerable 
scale. 

Encouraging  progress  continued  to  be  made  with 
the  research,  and  arrangements  and  plans  wen. 
made  for  the  erection  in  London  of  a  trial  plant 
consisting  of  a  single  commercial  unit  designed 
to  gi\e  an  output  of  one  ton  of  strong  nitric  acid 
per  day.  At  this  stage  the  work  of  establishing 
the  process  on  a  commercial  scale  for  the  manu- 
la  tine  of  nitri.  :t,  id  and  ammonium  nitrate  was 
handed  over  to  the  Explosives  Department  at 
their  request  in  August.  1917.  The  work  of 
investigation,  however,  has  been  continued  at 
the  Research  Laboratory  as  several  important 
aspects  of  the  process  still  remain  to  be  explored. 

With  regard  to  the  manufacture  of  cyanamide. 

the  Executive  Committee  came  to  the  conclusion 

that  the  schemes  involving  private  enterprise  did 
not  adequately  fulfil  the  ends  in  view  and  recom- 
mended the  erection  of  a  factory  by  tin-  Govern- 
ment. The  Committee  proceeded  to  collect 
further  information  on  cyanamide  processes  in 
actual  operation,  and  representatives  proceeded 
overseas  for  this  purpose.  Complete  details  of  a 
scheme  involving  a  lat'L-'e-scale  factory  with  electric 
power  station  are  now  in  course  of  preparation  for 
submission  to  the  Minister  of  Munitions. 

Meanwhile  a  considerable  amount  of  work  had 
been  carried  out  in  connection  with  the  synthesis 
of  ammonia,  including  a  detailed  investigation  of 
tlie  whole  of  the  conditions  governing  the  process, 
and  of  the  .-Hi.  iency  and  life  of  numerous  cat  ai\  si  8. 
These  studies  led  to  the  devising  of  a  method  of 
working  whereby  the  output  of  ammonia  per 
unit  of  catalyst  space  has  been  increased  to  a 
figure,  which,  as  far  as  is  known,  exceeds  anything 
hitherto  attained.  The  design  and  erection  of  a 
semi-technii  al  unit  apparat  us  embodying  a  number 
of  novel  features,  with  the  necessary  pumps, 
circulators,  gas  holders,  etc,  was  then  under- 
taken. It  is  expected  that  the  operation  of  this 
unit,  which  is  now  at  work,  w  ill  enable  (lie  remain- 
ing problems  as  to  the  chemical  engineering 
details   involved   in   the  design   of   the  Cull-sized 

trial  unit  authorised  by  the  .Minister  to  be  .1  - 
finitely  settled. 

Research  upon  the  preparation  of  pure  hydrogen 
in  bulk  has  been  carried  on  conjointly  with  the 
above  investigations,  and  arrangements  have 
already  been  made  for  the  trial  on  a  semi-com- 
mercial scale  of  a  process  that  has  given  very 
promising  results  in  the  laboratory. 

Nitrogen  in  sulphuric  acid  manufacture. 

An  important  practical  outcome  of  the  con- 
ferences  with  manufacturers  has  been  tho  intro- 
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duction  of  ammonia  oxidation  plant  to  take  the 
place  of  the  nitre-pots  used  in  the  manufacture  of 
sulphuric  acid  by  the  leaden  chamber  process. 
In  pre-war  times,  the  annual  consumption  of  Chile 
nitrate  for  this  purpose  amounted  to  18,000  tons. 
With  the  present  increased  output  of  sulphuric 
acid  the  consumption  is  greater,  so  that  the  possible 
saving  of  overseas  freight  is  appreciable. 

One  of  the  small  converters  designed  in  and 
made  for  the  Departmental  Research  Laboratory 
has  been  installed  at  the  sulphuric  acid  works  of 
Messrs.  Brunner,  Mond  and  Co.,  and  has  been 
working  satisfactorily  for  some  months.  The 
firm  is  now  arranging  to  adapt  similar  converters 
to  the  whole  of  their  leaden  chambers.  The 
United  Alkali  Co..  the  South  Metropolitan  ( .as  i  ',>.. 
and  others  are  making  arrangements  to  adopt  the 
process,  and  are  utilising  two  types  of  converter 
to  the  Laboratory  designs.     Drawings  have  also 

I n    placed   at    the    disposal    of    the    Explosives 

Department  for  the  benefit  of  other  controlled 
establishments. 

The  apparatus  is  compact ;  the  expense  involved 
in  its  installation,  apart  from  ammonia  purification 
plant,  is  comparatively  small,  and  its  operation 
is  simple.  .Arrangements  have  therefore  been 
made  for  the  rapid  manufacture  of  the  converters 
likely  to  be  required,  since  it  is  believed  that  these 
designs  may  become  standard  types  for  the  purpose 
in  question.  An  explanatory  pamphlet,  compiled 
by  the  Research  Staff  and  embodying  detailed 
information  concerning  the  construction  and 
operation  of  the  converters,  will  be  available 
shortly  for  the  use  of  firms  who  have  already  taken 
up  the  process  or  are  desirous  of  doing  so. 

Further  research. 

Up  to  the  present  date  the  research  has  practically 
been  confined  to  the  two  processes  mentioned 
above  and  to  problems  arising  therefrom.  The 
investigations  of  the  Committee  have  shown. 
however,  that  many  important  and  promising 
fields  still  remain  to  be  explored. 

Under  present  circumstances,  all  activities  have 
been  concentrated  upon  processes  which  have  a 
possible  value  as  war  measures  and  no  attempt 
has  been  made  to  extend  the  programme  of  research 
beyond  such  limits.  In  view,  however,  of  the 
national  importance  of  the  nitrogen  problem  both 
now  and  in  the  future,  it  is  hoped  that  definite 
arrangements  will  be  made  to  preserve  the  con- 
tinuity of  the  research  after  the  war. 

The   importance  of  cheap  electric  power. 

It  was  realised  from  the  outset  that  the  genera- 
lion  of  electric  power  at  a  cost  decidedly  lower 
than  has  hitherto  been  attained  in  this  country 
was  a  vital  factor  if  an  attempt  was  to  be  made 
to  establish  certain  of  the  nitrogen  fixation  indus- 
tries in  Great  Britain  on  a  sound  economic  basis 
from  the  point  of  view  of  post-war  competition. 
A  thorough  enquiry  has  therefore  been  made 
as  to  the  possibility  of  cheapening  the  production 
of  electric  power  from  coal,  not  only  by  i(s  genera- 
tion in  bulk  with  the  most  modern  plant,  but  also 
b\  the  asf  of  methods  involving  carbonisation  and 
gasification,  with  recovery  of  the  ammonia,  fuel 
oils,  and  other  by-products  hitherto  wasted  when 
raw  coa)  has  been  directly  used.  The  Sub- 
Committees  concerned  have  had  the  advantage  of 
obtaining  the  personal  views  of  a  number  of 
experts  who  attended  to  give  evidence  on  different 
aspects  of  the  problem.  This  enquiry  has  been 
distinctly  fruitful,  and  much  detailed  information 
has  been  collected. 

Schemes  for  the  utilisation  of  various  un- 
developed water  powers  in  the  British  Islands  for 
nitrogen  fixation  have  also  been  submitted  and 
have  been  carefully  examined.  At  least  one  of 
these  schemes  for  hydro-electric  development  on 
a  considerable  scale  presents  prima  facie  prospects 


of  becoming  a  valuable  national  asset.  The 
i  ower  Sub-Commit  tee  r. •commended  thai  a  survey 
should  be  made  of  the  drainage  area  in  question 
with  a  view  to  confirming  the  details  of  the  scheme 
as  submitted.  The  survey  has  recently  been 
com,, 1, -ted  and  is  expected  to  result,  in  the  formula- 
tion ot  a  definite  development  scheme  for  th. 
utilisation  of  this  water  power.  It  is  estimated 
that  the  engineering  work  involved  will  take  aboul 
two  years  to  complete,  and  the  scheme  is  therefore 
to  be  regarded  as  a  post-war  measure. 

Costs  of  operating  nitrogen  fixation   processes. 

Since  many  of  the  nitrogen  fixation  processes 
have  not  only  a  value  for  munitions  but  also  . 
post-war  importance,  endeavours  have  been  made 
to  investigate  the  probable  requirements  of  this 
country  for  nitrogen  products.  A  detailed  exam- 
ination has  been  made  of  the  production,  consump- 
tion, imports  and  exports  of  such  products,  and 
special  consideration  has  been  given  to  the  question 
as  to  the  relative  order  of  the  costs  involved  in 
operating  the  synthetic  and  non-synthetic  pro- 
cesses. 

Most  of  the  information  relating  to  synthetic 
processes  has  had  to  be  obtained  from  foreign' 
sources,  and  the  Committee  has  been  able  to 
secure  many  figures  of  an  authoritative  character. 
The  information  thus  collected  has  been  subjected 
to  critical  examins  tion  in  the  light  of  manufacturing 
fxperience  in  allii  d  industries  and  conclusions  have 
been  arrived  at  as  to  the  costs  likelv  to  be  incurred 
under  British  conditions. 

The  magnitude  of  this  part  of  the  enquiry  may 
be  measured  when  it  is  stated  that  the  Committee 
is  in  possession  of  comprehensive  data  concerning 
the  cost  of  manufacture  of  : 

(a)  Nitric  acid  and  nitrates  by  the  older  methods , 
and  by  the  arc  and  ammonia  oxidation  processes  ; 

(6)  Calcium    carbide   and   cyanamide ; 

(c)  Ammonia  and  ammonium  sulphate  by  the 
Haber  and  cyanamide  processes  ; 

(d)  Hydrogen  and  nitrogen  : 

as  well  as  concerning  the  costs  involved  in  operating 
the  Chili  nitrate  and  the  by-product  ammonia 
industries. 
Co-operation  with  other  Government  department,?. 
Realising  that  many  or  the  branches  of  the 
Committee's  activities  related  to  problems  which 
were  also  occupying  the  attention  of  other  Govern- 
ment Departments,  an  attempt  has  been  made  to 
secure  as  far  as  possible  cooperation  and  inter- 
change of  information.  Tims,  on  the  question  of 
the  carbonisation  of  coal,  an  exchange  of  views 
has  taken  place  with  the  Fuel  Research  Board. 
On  the  question  of  the  production  of  hydrogen 
on  a  large  scale  at  the  lowest  possible  cost,  a 
problem  of  great  importance  in  connection  with 
aeronautics,  collaboration  in  experimental  work 
with  the  Admiralty  has  been  arranged.  It  will  be 
noted  thai  the  constitution  of  the  Committee 
has  provided  for  liaison  with  the  Explosives]  Apart- 
ment, the  Board  of  Agriculture,  the  Hoard  of 
Trade,  and  a  number  of  scientific  societies. 

Nitrogen  fixation  in  the  British  Empire. 
In  accordance  with  the  terms  of  reference  the 
final  report  of  the  Nitrogen  Products  Committee 
will  include  a  review  of  the  nitrogen  problem  as 
if  affects  the  British  Empire.  This  branch  of 
the  work  has  not  yet  been  fully  dealt  with,  but 
representations  have  been  made  to  I  he  I  torn  in  ions. 
to  Dependencies  (through  the  Colonial  Office), 
to  Egypt,  and  to  India  informing  the  Governments 
i  oncerned  of  the  activities  of  the  Committee,  and 
offering  to  place  at  their  disposal  all  the  inform- 
ation in  the  possession  of  the  Department. 

As  a  result  of  the  negotiations  (bus  instituted. 
the  Department  is  already  in  direct  touch  with 
official    representatives    of    the    Governments    of 

Australia,    Canada.    New    Zealand      South     Alii' a. 
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Egypt    and    Mysore,    and    also    with    important 
developments  in  other  parte  <>f  India. 

Nitrogen  fixation  in  allied  caaniriis. 

An  interesting  event  was  the  visit  to  this 
country  in  February,  1017,  of  a  delegation  from 
the  recently  constituted  Commission  de  I'Azote 
acting  under  the  French  .Ministry  of  Munitions. 
It  was  soon  evident  that  the  delegation  was  most 
immediately  interested  in  the  various  processes 
already  established  in  this  country  for  the  manu- 
facture of  ammonium  nitrate,  and  a  visit  of 
inspection  to  many  of  the  controlled  establish- 
ments «as  accordingly  arranged  through  the 
Kxplosh  is  Department. 

Several  conferences  with  the  delegates  were 
held  at  the  M.I.D.  during  their  stay  in  this  country 
and  an  interchange  of  ideas  and  information 
took  place  upon  the  most  recent  developments 
in  nitrogen  fixation  in  France  and  Switzerland. 
The  entente  thus  established  has  been  main- 
tained by  the  periodica]  exchange  of  information 
and  documents  between  the  French  Ministry 
of  Inventions  and  the  Munitions  Inventions 
Department. 

The  Allied  Governments  of  Italy  and  Russia 
have  also  nominated  representatives  to  act  in 
liaison  with  the  Department  upon  the  nitrogen 
problem.  The  developments  already  accom- 
plished in  the  countries  in  question  have  enabled 
these  liaison  officers  to  afford  immediate  and 
valuable  assistance* 

The  action  taken  by  the  United  states  Govern- 
ment on  the  nitrogen  question  is  also  worthy  of 
notice.  Under  the  National  Defence  Act  of  10 Hi. 
a  sum  of  84,000,000  was  set  aside  for  the  establish- 
ment in  the  United  States  of  nitrogen  fixation  on 
a  large  scale.  Committees  of  the  Academy  of 
Sciences,  and  afterwards  of  the  Ordnance  Depart- 
ment \s  ere  set  up.  Their  advisers  visited  England, 
and  the  more  important  nitrogen  fixation  instal- 
ations  on  the  Continent  outside  Germany.  l'pon 
the  recommendation  of  their  experts,  the  U.S.A. 
War  Department  has  decided  to  erect  forthwith 
works  for  the  manufacture  of  synthetic  ammonia 
by  a  modified  Haher  process.  A  statement  con- 
cerning the  activities  of  these  Committees  and 
setting  forth  the  decisions  arrived  at  was  recently 
published. 

Final  report  of  the  Nitrogen  Products 
Comm  Hire. 

The  various  Sub-Committees  set  up  by  the 
Nitrogen  Products  Committee  have  already  com- 
pleted or  are  now  engaged  upon  their  final  reports. 
Tin-re  will  then  remain  the  report  of  the  Main 
Commit  ice.  which  will  of  necessity  he  a  somewhat 
detailed  document  owing  to  the  scope  of  the 
enquiry  that  has  been  undertaken.  Endeavours 
are  being  made  to  expedite  the  last  stages  of  the 
work  'so  that  the  final  report  may  he  available 
at  the  earliest   possible  date. 


Trade  Report. 


BOUTB    AFRICAN    INDUSTRIES. 
The  first    issue  of  a  new  journal   has  just   made 

its    appearance,    under    the    title.    "The    South 

African  Journal  of  Industrie.."  The  journal  is 
issued  under  the  authority  of  the  Minister  of  Mines 
and  Industries,  and  forms  a  means  of  conveying 
to  the  public  the  results  of  the  work  of  the  Depart- 
ment. Thi'  need  for  such  a  journal  has  been 
accentuated  since  the  appointment  of  the  Scientific 
and  Technical  Committee,  which,  in  addition  to 
dealing   with    questions   of   industrial    research,    is 


engaged  in  the  preliminary  work  of  preparing 
an  economic  survey  of  the  natural  resources  of 
South  Africa  ;  to  this  end  reports  are  being  pre- 
pared by  authorities  on  the  various  subjects,  and 
these  will  lie  published  in  the  journal. 

The  journal  is  to  be  issued  on  or  about  the  15th 
of  each  month,  price  5s.  per  annum,  post  free 
within  the  Union.  Subscriptions  should  be  sent 
to  the  Government    Printer,   Pretoria. 

'I'h. -re  ari-  a  number  of  interesting  articles  and 
papers  in  the  issue  now  under  notice.  II.  Warring- 
Ion  Smyth,  Secretary  foe  Mines  and  Industries, 
contributes  a  paper  on  "  The  beginning  of  organi- 
sation for  industrial  expansion,"  in  which  he 
enumerates,  the  facta  which  led  up  to  the  formation 

of  the  Industries  Advisory  Hoard  and  the  Scientific 
and  Technical  Committee,  and  indicates  briefly 
the  work  to  be  carried  out  by  these  bodies.  Ex- 
tended reference  is  made  to  the  Report  of  the 
Dominions  Royal  Commission,  appointed  in  1II1L'. 
The  Acting  Director  of  Census  (C.  W.  Cousins) 
contributes  some  notes  on  the  1911  Census  of 
Manufacturing  Industries,  which  is  now  in  progress 
of  taking. 

The  mineral  production  of  the  Union  is  dealt 
with,  based  on  figures  extracted  fronf  the    Vunual 

Report  of  the  Government    Mining   Engineer  for 

HIKS.  This  Report  shows  that  the  total  value  of 
the  mineral  production  was  l'i:<.~>31,009  in  1915, 
and  £50,593,359  in  1916.  Increases  in  the  values 
of  nearly  all  the  products  an-  reported:  diamonds 
account  for  an  increase  of  over  65,300,000,  anil 
notable  increases  are  also  seen  in  the  output  of 
asbestos,    antimony,    lead,   and   corundum. 

'Pile  subject  of  industrial  alcohol  and  the  manu- 
facture of  motor  fuel  in  the  Union  is  discussed. 
Legislation  has  now  been  made  whereby  Union 
spirits,  suitably  denatured,  may  hi-  used  as  motor 
fuel  without  payment  of  excise  duly.  Ether 
for  use  in  making  motor  fuel  may  also  now  be 
made    from     Union    spirits    without     excise    duty 

being  paid  thereon.     Motor  spirit  must  be  coloured 

blue,  green,  or  violet  by  means  of  a  suitable  dye- 
stulT.  The  conditions  to  he  observed  in  the 
manufacture  of  motor  fuel  are  enumerated. 

J.  Burtt-Davy.  in  "  Notes  on  the  use  of  ground 
limestone  as  a  fertiliser."  refers  to  the  increases 
in  crop  yield  obtainable  on  all  soils  save  "alkaline" 
soils  by  the  application  of  finely-ground  lime- 
stone. 

"  Industrial  possibilities  of  the  /uurpruim  "  are 
discussed.  The  kernels  of  the  fruits  (Xinicnia 
Americana),  examined  at  the    imperial   Institute, 

contained  :t  I ",,  of  moisture  and  yielded  ti.Vtl",, 
of  oil  to  light  petroleum  and  65*8%  to  acetone. 
The  oil  is  non-drying  and  could  probably  be  used 
for  lubricants,  soap-making,  etc..  but  it  is  very 
viscous.  The  residual  meal  contained  38-8%  of 
crude  proteins.  5-3%  of  fat.  and  ">s  1  ",,  of  starch, 
and  is  intermediate  in  "food  units"  between 
linseed    meal    and    decorticated    cottonseed    meal. 

Feeding  trials  in  Germany  are  stated  to  have 
shown,  however,  thai  the  meal  is  not  well  suited 

for  use  as  a  feeding  stuff  and  further  experiments 
on   this  point  are   being  conducted. 

"  South    African    buchu  "    is    dealt-   with   by  Dr. 

E.  P.  Phillips,  who  describes  the  cultivation,  pre- 
paration and  adulteration  of  the  substance,  and 
gives  details  of  exports  from  South  Africa  and  the 

prices  obtained. 

Articles  on  "South  Africa's  great  opportunity," 

by  C.  D.  Leslie.  "  Encouragement  of  South  African 

in. lust  lies."    by    A.    Aiken.    "The    economics   of 

agricultural  production  in  South  Africa."  by  R.  A. 
Lehfeldt,  and  "  Increase  of  food  production."  are 
also  included. 

Tic  journal  concludes  with  two  book  reviews, 
some  interesting  short  notes,  and  a  "black  list" 
showing  articles  imported  into  the  Union  during 
the  first  seven  months  of  1917,  which  it  is  con- 
sidered are  capable  of  being  produced  in  the  Union. 
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Official   Notices. 


CROSS  AND  BEVAN  ESSAY   rRIZE    OF   £20 
AND  LATHAM  RESEARCH  GRANT  OF  £300. 

The  Council  desires  to  remind  intending  com- 
petitors for  the  Cross  and  Bevan  prize  that  Essays 
must  be  received  at  the  ofilce3  of  the  Society 
before  the  close  of  the  present  year. 

The  Essay  prize  is  open  to  all  members  of  the 
Society  who  are  British  subjects.  The  Research 
Grant  is  limited  to  competitors  under  25  years 
of  age  at  the  time  of  sending  in  the  essay. 

Full  particulars  were  published  in  the  issues 
of  the  Journal  for  15th  Januarv  and  15th  and 
28th  February,  1917. 


PROHIBITED  EXPORTS. 

By  an  Order-of-Council,  dated  27th  November. 
1917,  the  following  headings  are  deleted  from  t\v 
list  of  prohibited  exports*  : — (B)  Asbestos  and 
articles  manufactured  wholly  or  partly  of  asbestos  ; 
(c)  Caseara  sagrada  :  (b)  Cinchona  bark  ;  (c) 
Formic  acid  ;  (c)  Iridium  compounds ;  (c) 
Osmium  compounds  ;    (c)  Palladium  compounds  ; 

(B)  Quinine  and  its  salts  ;    (a)  Radium  compounds  ; 

(C)  Rhodium  compounds  ;  (c)  Ruthenium  com- 
pounds ;  (n)  Fats,  all  animal  and  vegetable,  and 
articles  and  mixtures  containing  such  fats,  not 
otherwise  prohibited  ;  (b)  Fatty  acids  and  articles 
and  mixtures  containing  fatty  acids  ;  (c)  Iridium 
and  its  alloys  and  manufactures  containing 
iridium  ;  (a)  Lubricants,  mineral,  and  articles 
and     mixtures     containing     mineral     lubricants  ; 

(b)  Lubricants,  not  otherwise  specifically  pro- 
hibited, and  articles  and  mixtures  containing 
such  lubricants  ;  (a)  Mica  block  and  mica  split- 
tings ;  (B)  Mica  sheets,  mica  waste,  mica  powder, 
micanite,  and  articl  a  made  from  and  insulating 
materials  containing  mica  in  any  form  ;  (b) 
Oils,  animal,  not  otherwise  specifically  prohibited, 
and  articles  and  mixtures  containing  such  oils  ; 
Oils,  vegetable,  the  following,  and  articles  and 
mixtures  containing  such  oils  : — (a)  Castor  ;  (a) 
Coconut ;  (a)  Colza  or  rapeseed  ;  (a)  Cotton 
seed  ;  (a)  Ground  nut ;  (a)  Linseed  ;  (a)  Palm 
kernel ;  (b)  All  other  vegetable  oils  not  otherwisa 
prohibited  ;  (a)  Oleaginous  kernels,  nuts,  seeds, 
and  products  not  otherwise  specifically  pro- 
hibited ;  (c)  Osmium  and  its  alloys  and' manu- 
factures containing  osmium  ;  (c)  Palladium  and 
its  alloys  and  manufactures  containing  palladium  : 

(c)  Rhodium  and  its  alloys  and  manufactures  con- 
taining rhodium  ;  (c)  Ruthenium  and  its  alloys 
and  manufactures  containing  ruthenium  ;  (a) 
Turpentine  substitute,  and  articles  containing 
turpentine  substitute. 

The  following  headings  are  added  : — (a)  Asbestos 
and  articles  manufactured  wholly  or  partly  of 
asbestos  ;  (c)  Araroba  or  Goa  powder  ;  (c)  Areca 
or  betel  nuts  ;  (c)  Arecoline  ;  (c)  Buchu  leaves  ; 
(c)  Calabar  beans  ;  (c)  Caseara  sagrada  and  its 
preparations  ;  (c)  Chrysarohiu  ;  (a)  Cinchona 
bark,    its    alkaloids    aud    their    salts  ;     (c)    Coca 

*  The  prohibition  of  exports  is  as  follows  : — 

Goods  marked  (.'.),  t-o  all  destinations; 

Goods  marked  (B),  to  all  ports  and  destinations  abroad  other 
than  ports  and  destinations  iu  British  Possessions  and  Pro- 
tectorates ; 

Goods  marked  (c),  to  all  destinations  In  foreign  countries  in 
Europe  and  on  the  Mediterranean  and  Black  Seas,  other 
than  Trance  and  Trench  Possessions.  Kussia.  Italy  and 
Italian  Possessiona,  Spain  and  Portugal,  and  to  all  ports  in 
any  such  foreign  countries,  and  tr<  all  Russian  Baltic  ports. 


leaves  ;  (c)  Colocynth  ;  (c)  Cubebs  ;  (c)  Cuprea 
bark  ;  (a)  Formic  acid  ;  (b)  Indian  hemp  (Cannabis 
indica);  (B)  Iridium  compounds;  (B)  Osmium 
compounds;  (B)  Palladium  compounds;  (a) 
Radium  and  its  compounds  ;  (c)  Rhatany  root  ; 
(B)  Rhodium  compounds  ;  (B)  Ruthenium  com- 
pounds ;  (c)  St.  Ignatius  beans  ;  (c)  Soda,  nitrite 
of  ;  (c)  Squills  ;  (a)  Fats,  all  animal  and  vege- 
table, and  articles  and  mixtures  containing  such 
fats,  not  otherwise  specifically  prohibited ;  (a) 
Fatty  acids  and  articles  and  mixtures  containing 
fatty  acids,  not  otherwise  specifically  proliibited  ; 
(B)  Iridium  and  its  alloys  and  manufactures  con- 
taining iridium  ;  (a)  Lubricants,  not  otherwise 
specifically  prohibited,  and  articles  and  mixtures 
containing  such  lubricants  ;  (a)  Mica  block,  mica 
sheets,  and  mica  splittings  ;  (B)  Mica  waste,  mica 
powder,  micanite,  and  articles  made  from  and 
insulating  materials  containing  mica  in  any  form  ; 
(a)  Oils,  fixed,  all  animal  and  vegetable,  and 
articles  and  mixtures  containing  such  oils,  not 
otherwise  specifically  prohibited  ;  (a)  Oleaginous 
kernels,  nuts,  seeds,  and  products  of  all  kinds  ; 
(B)  Osmium  and  its  alloys  and  manufactures  con- 
taining osmium  ;  (B)  Palladium  and  its  alloys 
and  manufactures  containing  palladium  ;  (c) 
Parchment ;  (B)  Rhodium  and  its  alloys  and 
manufactures  containing  rhodium  ;  (b)  Ruthenium 
and  its  alloys  and  manufactures  containing 
ruthenium  ;  (c)  Saponaceous  berries  (soap  nuts 
and  saparita),  barks  and  roots  ;  (b)  Terebene, 
and  articles  containing  terebeue  ;  (a)  Turpentine 
substitute,  not  otherwise  specifically  prohibited, 
and  articles  containing  such  substitute  ;  (c) 
Vellum. 

On  and  after  the  7th  day  of  December,  1917. 
the  heading  "  (b)  Coal,  except  coal  allowed  by  the 
Commissioners  of  Customs  and  Excise  to  be 
shipped  as  bunker  coal  "  will  be  deleted  and 
replaced  by  the  heading  "  (a)  Coal,  except  coal 
allowed  by  the  Commissioners  of  Customs  and 
Excise  to  be  shipped  as  bunker  coal." 


FINANCIAL  FACILITIES  FOR  TRADE  AFTER 
THE  WAR  ESPECIALLY  IN  RELATION 
TO  RAW  MATERIALS  AND  CONVERSION 
OF  WORKS. 

The  Lords  Commissioners  of  H.M.  Treasury 
and  the  Minister  of  Reconstruction  have  appointed 
a  Committee  with  the  following  terms  of  reference  : 
To  consider  and  report  whether  the  normal 
arrangements  for  the  provision  of  financial  facilities 
for  trade  by  means  of  existing  banking  and  other 
financial  institutions  will  be  adequate  to  meet  the 
needs  of  British  industry  during  the  period  imme- 
diately following  the  termination  of  the  war,  and. 
if  not,  by  what  emergency  arrangement  they 
should  be  supplemented,  regard  being  had  in 
particular  to  the  special  assistance  which  may  be 
necessary — 

(A)  To  facilitate  the  conversion  of  works  and 
factories  now  engaged  upon  war  work  to  normal 
production. 

(b)  To  meet  the  exceptional  demands  for  raw 
materials  arising  from  tho  depletion  of  stocks. 
The  Committee  will  consist  of  tho  following: — 
Sir  Richard  V.  Vassar-Smith  (Chairman  oi 
Lloyds  Bank  and  President  of  the  Institute  of 
Bankers),  Chairman  of  the  Committee  ;  Sir  John 
Bradbury  (Joint  Permanent  Secretary  to  H.M. 
Treasury);  Mr.  A.  E.  L.  Chorltou  (Directoi  o) 
Ruston,"  Proctor  &  Co.  Ltd..  Agricultural  Mach- 
inery Manufacturers)  :  Mr.  E.  Brocklehurs*  Fielden 
(Deputy    Chairman    of    the    Lan  -.    and     i<.tks. 
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Railway,  aud  a  former  Member  of  Parliament  for 
the  Midaleton  Division  of  Lancashire)  ;  Sir  Alger- 
non Firth  (Chairman  of  the  Associated  Chi 
of  Commerce  of  the  United  Kingdom)  ;  Mr.  Robi  i 
Fleming  (Chairman  of  several  well-known  Invest- 
ment Trust  Companies);  Mr.  \.  C.  D.  <•  irdnei 
(Managing   Director  of   i  aion  Bank  of  Scotland, 

Glasgow).;   Mr.  Frederick  <'.    ( denough   (Chair- 

mini.  Barclay  «v  ('"..  Ltd.,  Bankers);  Sir  Alex. 
VfoDowell,  K.H.i:.  (Member  of  the  firm  of  Carson 
mid  McDowell,  Solicitors,  and  well-known  in  the 

linen    trade);    S,r     \  I  •  -  x :  >.  1 1 1 ! .  i  ■    Roger    (Ministry    of 

Reconstruction;  formerly  Director-General  of 
Trench  Warfare  Supply  Department  at  the 
Ministry  of  Munitions)  ;  Mr.  John  Si 
(Representative  of  the  Controlled  Establishments 
asaocial  ion)  ;  and  Mr.  A.  W.  Tail  (Member  of  the 
firm  of  G.  A.  Touche  &  Co.,  Oharl  ered  Accountants, 
anrl  Director  of  a  number  of  large  commercial 
undertakings). 


EXPORTS   OF   COAL. 

The  Coal  Exports  Committee  directs  the  atten- 
tion of  coal  exporters  and  others  to  the  (act  that 
the  Order-of-Couhcil  issued  on  27th  November 
prohibits  on  and  alter  7th  December  the  export 
of  coal  to  all  British  destinations  abroad  except 
under  licence.  Firms  wishing  to  ship  coal  to  such 
destinations  after  Oth  December  should  therefore 
apply  on  the  proper  forms  (which  can  be  obtained 
from  the  Collectors  of  Customs  at  the  coal  ports, 
or  from  the  War  Trade  Department  (Coal  Division), 
8,  Central  Buildings,  Westminster,  S.W.I)  tor  the 
necessary  licences,  in  the  same  way  as  in  the  case 
of  shipments  to    Allied  and  neutral  countries. 


DEALINGS     IX     POTASSIUM     COMPOUNDS. 

Under  the  Order,  dated  17th  October,  restricting 
dealings  in  potassium  compounds  (this  .1..  1917, 
1069),  no  person  may  offer  to  purchase,  purchase, 
or  take  delivery  of  certain  potassium  compounds 
except  under  and  in  accordance  with  the  terms 
of  a  licence  issued  on  behalf  of  the  Minister  of 
Munitions  by  the  Controller  of  Potash  Production, 
and  no  person  may  offer  to  sell,  sell,  supply  or 
deliver  any  such  compounds  to  any  person  other 
than  the  holder  of  a  licence  and  in  accordance  with 
the  terms  thereof.  Tho  Controller  of  Potash  Pro- 
duction now  annum  es  that  until  further  notice 
in- 1 1  en  es  the  purchase  by  any  person  of  potassium 
Compounds  coming  within  the  terms  of  the  Order. 
notwithstanding  that  such  purchases  may  exceed 
an  aggregate  of  3  lb.  per  month,  provided  thai  the 
compounds  80  purchased  arc  used  solely  in  /?./'. 
form  nr  in  B.P.  preparations  for  purely  medicinal 
purposes.  By  this  general  licence,  retail  druggists, 
hospitals  and  similar  institutions,  medical  men 
and  Others  are  relieved  ef  the  nuns  of  applying  for 
individual  licen  es  to  purchase  compounds  coming 
within  the  conditions  indicated  in  italics  above, 
and  wholesale  druggists  and  ethers  maj  supply 
such  compounds  (or  use  as  above  set  out  without 
the  ie-i  es,.ity  of  verifying  that  the  purchaser  holds 
an  individual  li.  ence  to  purchase  or  take  delivery. 
It.  will,  however,  be  necessary  (or  the  wholesaler, 
in  making  his  returns  to  the  Controller,  to  state 
wee. mil  and  value  of  bis  Bales  of 
purely  medi  inal  purposes  during 
ered  bj  eai  h  pi  t  ui  n.     Spe  ii  ! 

turn  will  be  provided  (or  this  purpose.      \ll 
sales  nf  compounds  other  than  those  exceeding 
3  lb.  aggregate  per  month  per  person,  and  t  he    .  I 
for  medicinal  purposes  hereby  licensed,  must    be 
conducted  strictly   under  purchasers'  licen  es  us 

ribed  by  the  Order,  and,  together  with  an 

statement    of  sales   under  S   lb.,  and   (or 

medicinal  purposes,  must   be  brought  oul  on  the 
returns  as  at  present . 


METALLURGICAL  COKE. 
The   Minister  of  Munitions  has  made  an  Order 
dated    27th    November,    ordering   that  the   war 
material  to  which  Regulation  30a  of  the  Defence 

of    the    Realm    Regulations    applies    shall    On   and 

after  17th  September.  itii7,  include  metallurgical 
coke  of  the  following  classes  ami  descriptions: 
Scottish,  Nottinghamshire,  Lincolnshire,  Cumber- 
land. 


St  GAR  (BREWERS'  RESTRICTION)  ORDER 

11M7. 

\n  Order,  issued  by  the  Ministry  of  Pood,  dated 
I'.u'i   November,  prohibits  tho  use  by  brewi 
any  saccharine  substance  i  ther  than  so)i,|  glu  ose 

Or  the  invert  Or  other  produce  of  low-grade  cane 
sugar  polarising  not  over  89  ,  and  from  whi  :h  not 
less  than  ■!<)"„  of  its  weigh!  lias  alreadj  bedp 
ext  acted  in  the  form  of  grocery  crystal  sugar, 
honej  Bugar,  or  syrup.  Breweri  are,  however, 
permitted  to  use  their  existing  stuck-,  or  any  sugar 

which   was  already,   at    the   date  of   the   Or, I 

transit  bo  them  from  the  manufacturers.  The 
quantity  of  such  saccharine  substances  tlvat 
brewers  are  permitted  to  use  is  not  more  than  10 " . 
"i  the  quantity  used  by  (hem  in  the  year  1915, 


SI  BSTITUTION  OF  o.\s  roii 
AND  PETROLEUM. 


PETROL 


li    is   officially  announced    that    the   following 

appointments  have  been  made  to  t  lie  ( .as  Traction 

Committee   which   the   Government  recentlj    de- 
eided     to     establish: — Chairman -Sir      Boverton 
Redwood,   Bart.   (Director  of   Technical    Investi- 
gations,    II. M.     Petroleum     Executive)  :      Major 
\ston    McNeil    Cooper-Key.    C.B.    (H.M.    Cruel 
Inspector  of  Explosives,  Home  Office);   Sir 
D.     Jones,    Bart.     (Petrol    Controller,     Board    of 
Trade)  ;   Mr.  H.  H.  Paw.  C.B.,  M.Inst.O.E.    (Chief 
Engineering  Inspector,  Local  Government  Hoard); 
Sir     Arthur     Churchman.     Bart.     (Controller     of 
Mineral   Oil   Production,   Ministry   of   Munitions): 
Mr.   W.    Doig   Gibb    (Technical    Adviser   on    Gas 
Works  Products,  Ministry  of  Munitions  of  War); 
Dr.  ('has.  C.  Carpenter,  M.Inst.O.E.  (Ministrj   ... 
Reconstruction);      Mr,     Edward     S.     Shrapnell- 
Sniith  (Chairman  of  Joint  Committee  of  Mecfa 
Road    Transport    Associations,    Economy    Officer 
H.M.    Petroleum    Executive):      Mr.    James    Ollis 
(Chief    Officer,    London    County    Council    Publi, 
Control   Department);    Lieut-Colonel  It.  K.  Bag- 
nall-Wild,  R.E.  (Member  of  Technical  I 
of    the    Motor   Industries   and    President    of    the 
I  ii-t  ilution  of  Automobile  Engineers);    Mr.  F.  W 
Goodenough   (Chairman  of    Executive  Committee 
of     British     Commercial     Has     Asso.  iation.     and 
member    of    National    Gas    Council);     Alt! 
Willi  'in  Kay  (Chairman  of  Man  hester  Corporation 
(i:     Committee  end    member   of     National   Gas 
Council);  Mr.  George W.  Watson.  M.Inst.Mech.E 
(Inspecting    Engineer  to   the  Commercial    Motoi 
Users'   Association,    Incorporated);     and   Mi.   \v 
Worby  Beaumont,  M.Inst.O.E.  (Technical  Advisei 
to  the  Commissioner  of  Police  of  the  Metropolis). 

The  terms  of  reference  are  :    To  consider  and 
i:  port    upon — 

1.    The   employment    of    gas    in    substitution   for 

petrol   and   petroleum    products   as   a    soui 
power,    especially    in    motor    vehicles,    and    tin 
i  in  which  such  gas  may  i  e  Bupplied,  Btored, 
carried,  and  used,  with  due  regard  to  the  aafet] 

Ol    the  public. 

he  action,  if  any.  which  should  be  be  taken 
by  the  Government    to  encourage  and      ifeguard 

the  use  of  L'as  for  I  lib;  purpo 
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Mr.  Shrapnell-Smith  has  consented  to  act  as 
Secretary  for  the  time  being,  and  until"  further 
notice  all  communications  should  be  addressed 
to  him  at  8.  Northumberland  Avenue,  London, 
W.C.2. 


STANDARDISATION  OF  TETROL  GAUZE. 
The  Controller,  Department  of  -  Aeronautical 
Supplies,  Air  Board  Office,  announces  that  con- 
siderable trouble  and  delay  has  been  experienced 
in  obtaining  a  regular  supply  of  petrol  gauze, 
primarily  due  to  the  fact  that  aircraft  contractors 
depended  upon  importation  for  the  finer  mesh 
required  for  this  very  important  accessory  of 
aeronautical  engines,  and  it  was  found  that  a  wide 
variety  of  mesh  was  called  for  by  different  mauu- 
fai  turers,  although  they  required  the  mesh  for 
similar  purposes,  and  in  some  cases  it  was  very 
difficult  to  justify  distin  tion.  For  instance,  the 
difference  in  the  width  of  the  aperture  between 
200-mesh  gauze  and  180-mesh  gauze  is  only 
1 -10,000th  of  an  inch.  There  has  been  a  ten- 
dency to  call  for  meshes  much  finer  than  are 
justified  by  the  conditions.  This  has  resulted  in 
the  use  of  gauze  which  is  much  more  fragile  than 
is  necessary  or  desirable.  To  overcome  this 
difficulty,  the  Air  Board  took  the  leading  manu- 
facturers of  wire  cloth  into  consultation,  and  the 
Royal  Aircraft  Factory  experts  made  certain 
experiments,  which  has  resulted  in  a  standardised 
gauze  being  agreed  upon.  This  will  greatly 
facilitate  manufacture,  and  will  enable  the  material 
to  be  produced  in  Great  Britain  in  adequate 
quantities  to  meet  the  demands  from  aircraft 
factories.  The  gauze  will  be  known  as  "  Air 
Board  Standard  Petrol  Gauze,"  and  all  orders  and 
enquiries  should  be  sent  to  the  Air  Board  Office. 
8.  (ALA.)  5,  Room  fiOfl,  Strand.  London.  W.C.2. 


USE    OF    OLIVE    OIL    IN    PRODUCTION    OF 
WOOLLEN    AND    WORSTED    GOODS. 

Tiie  Army  Ooun  il  have  made  the  following 
OrdeT,  under  date  4th  December  : — 

1.  No  person,  the  business  carried  on  by  whom 
consists  wholly  or  partly  in  the  production  or 
manufacture  of  woollen  or  worsted  goods,  shall, 
after  15th  December,  1917,  without  a  permit 
issued  by  or  on  behalf  of  the  Director  of  Raw 
Materials,  apply,  or  cause  to  be  applied,  any  olive 
oil  for  the  production  of  tops  or  yarn. 

2.  No  person  hereinbefore  denned  shall,  without 
a  permit  issued  by  or  on  behalf  of  the  Director  of 
Raw  Materials,  apply,  or  cause  to  be  applied,  any 
olive  oil  for  the  production  of  tops  in  quantities 
exceeding  two-thirds  of  the  standard  recognised 
by    the   Bradford   Conditioning   House. 


CEYLON    MONAZITE    SANDS    AND    OTMKK 
THORIA  MINERALS. 

The  Principal  Collector  of  Customs  at  Colombo 
reports,  under  date  15th  October,  that  an  official 
statement  has  been  made  to  the  Ceylon  press 
respecting  the  mineral  survey  which  lias  been 
conducted  in  Ceylon  in  co-operation  with  the 
Imperial  Institute.  Tire  survey,  it  is  stated,  has 
led  to  the  discovery  of  beach  deposits  of  monazite 
sand  which  will  usefully  supplement  the  com- 
mercial supplies  of  thoria  required  for  the  manu- 
facture of  incandescent  gas  mantles.  Samples 
of  the  sand  have  been  investigated  by  the  Imperial 
Institute,  and  the  results  have  been  so  promising 
that  the  Ceylon  Government  has  arranged  to  work 
the    deposits.      Details    of    the    arrangements    are 


not  yet  available,  but  suitable  British  concentrating 
machinery  has  been  selected  by  the  Institute  for 
the  purpose,  after  experimental  trials,  and  will 
shortly  be  shipped  to  Ceylon.  At  one  time  the 
monazite  deposits  in  Brazil  were  the  only  com' 
mercial  source  of  supply  of  thoria,  and  these  were 
controlled  by  the  German  Thorium  Syndicate. 
The  monopoly  enjoyed  by  this  Syndicate  was 
subsequently  threatened  by  the  discovery  of 
extensive  deposits  of  monazite  in  tin-  native  Stat.' 
of  Travancore  in  India,,  which  are  so  rich  that 
samples  examined  .by  the  Imperial  Institute  were 
found  to  contain  nearly  twice  as  ."much  thoria  as 
the  Brazilian  monazite.  The  German  Syndicate, 
however,  obtained  control  of  the  company  formed 
to  work  the  Indian  deposits,  and  they  continued 
to  exercise  a  dominating  influence  over  the  indusi  iy 
until  the  outbreak  of  the  war.  Since  then  the 
company  has  been  reconstructed  and  given  a 
British  character,  and  it  is  understood  that  another 
portion  of  the  deposits  in  Travancore  lias  been 
taken  up  and  will  be  worked  by  a  second  British 
company.  The  work  of  the  mineral  survey  has 
shown  that  Ceylon  can  furnish  several  other  thoria 
minerals  besides  monazite.  Among  these  is 
thorianite,  the  richest  known  source  of  thoria. 
This  new  mineral  when  it  was  put  on  the  market 
was  sold  in  Ceylon  at  as  high  a  rate  as  £1600  per 
ton.  but  the  deposits  have  proved  to  be  limited. 
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THE  STANDARDISATION  OF  DECINOR.MAL 
SULPHURIC  ACID. 

BY  FRED.  W.  BABINGTON,  B.A.,  AND  ALFRED  TINOI.K, 
D.SC. 

(Abstract.) 

The  usual  method  of  standardising  sulphuric 
acid  solutions  by  means  of  barium  chloride  is 
open  to  serious  objection  on  account  of  the 
occlusion  of  soluble  salts  by  barium  sulphate  and 
also  because  the  method  measures  total  sulphates 
in  solution.  The  first  source  of  error  can  be 
obviated  partially  or  entirely  by  particular  methods 
of  operation  involving  much  attention  to  minute 
details,  but  the  second  objection  is  fundamental. 

The  authors  have  therefore  sought  a  rapid  and 
accurate  method,  for  which  the  necessary  reagents 
can  easily  be  obtained  in  a  state  of  purity.  The 
best  procedure  is  considered  to  be  to  select  a 
suitable  acid  and  compare  its.  solution  volu- 
metrically  with  the  acid  to  be  standardised. 

Oxalic  acid  is  not  very  suitable  for  the  purpose 
as  it  is  seldom  free  from  ash  and  is  liable  to  contain 
variable  amounts  of  water. 

II.  Kastle  (Amer.  Chem.  J.,  1910,  44,  847)  lias 
recommended  the  use  of  jj-nitrotoluene-o-suphonic 
acid  or  jj-amino-o-sulphobenzoic  acid,  but  these 
acids  are  not  readily  available  to  most  analysts. 

Succinic  acid  has  also  been  recommended,  but 
Phelps  and  Hubbard  (this  J.,  1907,  554)  state  thai 
it  requires  long  and  careful  purification. 

The  authors  consider  that  either  tartaric  acid 
or  salicylic  acid  is  suitable  for  the  purpose,  both 
being  cheap  and  readily  obtained  in  a  state  el 
purity,  whilst  further  purification  can  be  easll) 
effected  if  necessary.  Further,  both  ol  theacidsare 
anhydrous  and  have  fairly  high  mol.  wts.j  and 
neither  is  liable  to  change  on  storage  when  drj 
A  disadvantage  attaches  to  each,  hoe 
Salt  \  lie  acid  can  only  be  used  in  alcoholic  solution, 
whilst  tartaric  acid  is  Bubjeci  to  change  if  it.- 
solut  i'  m^  are  kept  for  too  long. 
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A  number  of  experiments  were  made  in  which 
approximately  decinormal  sulphuric  acid  was 
aerated  against  approximately  decinormal  >austic 
soda  solution  which  liad  been  practically  freed  from 
carbonate  by  addition  of  barium  chloride.  Deci- 
normal solutions  of  tartaric  and  salicylic  acids 
were  also  titrated  against  the  caustic  soda  solution. 
The  results  for  these  acids  agreed  exactly. 

The  sulphuric  acid  was  then  standardised  by 
addition  of  barium  chloride  in  slight  excess,  using 
the  ordinary  precautions  and,  in  another  series 
of  tests,  taking  every  care  to  ensure  thorough 
washing  and  freedom  from  barium  sulphide.  The 
results  of  these  tests  agreed  well  among  themselves 
but  were  somewhat  higher  than  those  obtained 
in  the  tests  with  tartaric  and  salicylic  acid?. 
Results,  more  concordant  with  the  latter,  were, 
however,  obtained  by  adding  excess  of  barium 
hvdroxide  solution  to  the  sulphuric  acid,  acidifying 
with  hydrochloric  acid  and  weighing  the  barium 
sulphate.  Extremely  low  results  were  obtained 
when  the  sulphuric  acid  was  exactly  neutralised  by 
means  of  standard  barium  hydroxide  solution, 
using  phenolphthalein  as  indicator,  and  the 
resulting  barium  sulphate  weighed. 

The  barium  hvdroxide  solution  was  examined  by 
two  methods.  "In  one,  excess  of  sulphuric  acid 
was  added  to  the  solution  and  t  be  whole  evaporated 
to  dryness  and  ignited  in  a  platinum  dish,  and  in 
the  other  sulphuric  arid  was  added  in  excess  and 
the  precipitate  washed,  dried,  and  weighed.  The 
results  of  the  first  method  were  higher. 

In  further  experiments  ou  the  exact  neutralisa- 
tion of  sulphuric  acid  with  barium  hydroxide  a 
variety  of  indicators  was  used,  and  the  amounts 
of  barium  hydroxide  solution  used  and  barium 
sulphate  obtained  were  noted.  The  following 
results  were  obtained,  25  c.c.  of  sulphuric  acid 
being  used  in  each  case  : — 

Tablk  I. 


Vol. 

of  barium 

Weight  of  BftSO, 

Indicator. 

hydroxide  u 

ined. 

c.c. 

grm. 

Phenolphthalein 

1  ...  m- 'i'l    

12-03 

0-2733 

12-05 

0-2763 

Cochineal      

12  05 

0-2707 

Rosollc  acid    

12-20 

0-2775 

Methyl  orange 

12-00 

0-2780 

Table  II. 


Method. 


btolncd. 


1.  Tltratrou  En  comparison  with  tartat  I 

2.  Titration  in  enmwriaon  with  salicylic  add  . 

3.  Direct  precipitation  with  barium  c-hh .rldfi     .. 
I.  Dlr\x-t  precipitation  with  excess  of  l-nrlum 

hvrtroxido    ■  ■  • 

i">.  Kxact  neutralisation  with  barium  liyrtr. 

(using  phenolphthalein)    0273.. 

B.  Evaporation  ol  Ba(0H)   with  i  n 

ami  calculation  bom  titration 
7.  Addition  nf  excess  sulphuric  n<  Id  to  Kitoll  hj 

and     filtration,     with     calculation     from 

titration 


Methods  (1)  and  (2)  agree  perfectly,  and  method 
(4)  agrees  fairly  well  with  them,  so  they  are  pro- 
bably correct.  The  divergence  of  method  (3) 
from*  (1)  and  (2)  cannot  be  due  to  the  presence  of 
sulphates  in  the  sulphuric  acid,  sin'-,-  this  would 
cause  a  high  result  in  method  (4),  hence  it  is 
probably  due  to  occlusion  of  barium  chloride, 
which  would  not  occur  to  any  great  extent  in 
method  (1).  It  should  be  noted  that  any  method 
ol  standardisation  of  decinormal  or  weaker 
solutions  of  sulphuric  arid  involving  weighing  of 
barium  sulphate  is  liable  to  larger  experimental 
error  than  titration,  since  01  c.c.  of  .Y/10  acid 
is  only  equivalent  to  1.17  mgnn.  BaSO,. 

Method  (1)  is  not  recommended,  owing  to  the 
trouble  experienced  in  preventing  the  barium 
sulphate  from  passing  through  the  filter.  The 
low  result  obtained  with  method  (5)  is  due  to 
incomplete  precipitation,  since  the  other  possible 
source  of  error  (presence  of  alkaline  impurities 
in  the  barium  hydroxide  solution)  is  unimportant 
as  shown  by  comparison  with  methods  (0)  and  (7). 
The  discrepancy  between  (4),  (0),  and  (7)  seems 
best  accounted  for  by  supposing  the  presence  of 
an  alkaline  silicate.  The  results  of  methods  (0) 
and  (7)  seems  to  reflect  considerably  on  Richard- 
son's method  (this  J.,  1907,  78). 

Further  experiments  were  made  in  connection 
with  the  variations  of  the  neutral  point  as  shown 
in  Table  I.  The  same  solutions  yvcre  used  as 
before,  the  barium  hydroxide  being  clear' and  free 
from  carbonate  except  that  present  in  solution. 
The  subjoined  table  shows  the  results  obtained, 
using  10  c.c.  of  sulphuric  acid  in  each  case  (the 
figures  of  the  first  two  columns  have  been  cab  u- 
lated  from  those  for  25  C.c),  In  the  first  four  Bel  3 
of  tests  the  alkali  was  added  to  the  acid  and  in  the 
fifth  the  acid  to  alkali  : — 


Table  III. 


Thus  the  weight  of  barium  sulphate  obtained 
is  not  constant,  nor  is  it  proportional  to  the 
volume  of  barium  hydroxide  solution  from  which 
it  is  derived. 

The  results  of  all  the  experiments  are  sum- 
marised in  the  following  table,  in  which  the  strength 
of  the  sulphuric  acid  solution  is  expressed  in  terms 
of  the  barium  sulphate  obtained  from  25  c.c.  as 
determined  by  various  method 


0-2921 
0-202 1 

(mean) 


Alkali  solution  used 

.V/2" 

.Y/10 

A720 

.v/20     sodium 

Barium 

Bodlum 

sodium 

NaOH       hydr- 

Indicator. 

hydr- 

hydr- 

hydr- 

oxide. 

oxide. 

oxide. 

\UA  I.     i.eiitrsl- 
[sed  i". 
icid 

O.C. 

c.c. 

Phenolphthalein 

8-30 

0-48 

— 

10-20 

8-30 

0-50 

8-30 

0-40 

Rosollc  arid  .... 

8-32 

— 

Methyl  orange  . . 

8-21 

12 

1800 

mean) 


0-2868 


0-2837 


The  solutions  used   were   nol    standardised,    so 

that  the  figures  in  the  various  columns  are  not  in 
all  cases  comparable.  It  is  suggested  thai  the 
abnormality  in  the  titration  of  sulphuric  arid 
against  sodium  hvdroxide  may  bo  do--  to  the 
absorption  of  carbon  dioxide  during  titration. 
The  authors  do  not  agree  with  Smith's  suggestion 
(this  J.,  1017,  415)  that  the  irregular  results  are 
due  to  the  presence  of  carbonates,  since  it  is  un- 
likely that  the  solubility  of  barium  carbonate  in 
the  solution  used  is  so  great  as  to  cause  errors  of 
such  magnitude.  Also  the  neutrality  as  Bhown 
by  lacmoid  agrees  with  that  shown  by  phenol- 
phthalein and  not  with  that  shown  by  methyl 
orange.  Had  carbonates  been  present,  lacmoid 
indications  should  differ  from  those  with  phenol- 
phthalein and  agree  with  those  of  methyl  orange. 
For  similar  reasons  it  is  believed  that  ammonia 
was  not  on  important  factor. 
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Liverpool  Section. 


Meeting  held  at  Liverpool    University   ot-    Friday, 
November  16th,  1917. 
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MODERN  MARGARINE  TECHNOLOGY. 

BY   TV.    CLAYTON,    M.SC. 

The  introduction  of  new  and  extensively  used 
foodstuffs  lias  often  synchronised  with  periods  of 
great  wars.  Thus  condensed  milk  was  first  used 
in  large  quantities  by  the  Northern  Armies  in  the 
American  Civil  War,  in  1856,  and  soya-beans  and 
bean  oil  were  developed  as  a.  result  of  the  Russo- 
Japanese  War,  when  the  Japanese  soldiers  found 
soya-bean  products  a  staple  war-food.  Mar- 
'  garine  is  pre-eminently  a  war  product,  having  its 
inception  during  the  Franco-Prussian  War,  and 
finding  its  place  as  a  universal  article  of  diet  during 
the  present  great  struggle. 

Margarine  manufacture  is  really  a  present-day 
success,  with  a  seemingly  prosperous  future  ahead. 
It  is  cheap,  made  from  quite  pure  materials,  having 
excellent  food  values,  and  simulates  butter  very 
closely.  The  former  prejudice  against  its  use  is 
rapidly*  breaking  down,  and  to-day  the  industry- 
is  very  promising  indeed,  and  many  new  works 
are  being  established,  pointing  to  keen  competition 
after  the  war. 

When,  in  ISO"*,  the  French  Government  offered 
a  prize  for  a  cheap  butter-substitute,  to  conform 
as  closely  as  possible  in  physical  and  chemical 
characteristics  with  butter,  and  of  good  keeping 
qualities,  a  French  chemist,  Mege-Mouries,  began 
a  research  into  the  formation  of  fat  in  milk.  He 
reasoned  that  in  the  animal  metabolism,  the  carbo- 
hydrates are  converted  into  fat,  which  in  turn 
changes  into  butter-fat  by  the  process  of  pepsin- 
digestion.  This  led  liim  to  try  to  effect  artificially 
a  similar  change  in  animal  fats.  Fresh  beef  fat, 
usually  from  the  kidney  or  intestines,  free  from 
tissue,  was  digested  for  two  hours  at  45°  C.  in  an 
aqueous  solution  of  sodium  carbonate,  in  presence 
of  pigs'  or  sheep's  stomachs.  As  a  result  of  pepsin 
action,  the  fat  was  completely  separated  from  the 
remaining  tissue  ;  it  was  then  skimmed  off,  and 
warmed  with  a  2  %  solution  of  common  salt  to 
prevent  early  rancidity.  On  standing,  a  yellow 
fat  separated  which  was  cooled  to  about  22°  C. 
The  semi-solid  mass  possessed  a  butter  odour,  and 
when  pressed  between  warmed  plates,  the  more 
fluid  constituent  was  obtained,  averaging  about 
50  to  60  %  of  the  fat.  This  fat,  when  cooled,  had 
a  butter-like  consistency,  and  was  termed  "  Oleo- 
margarine," being  sold  as  such  in  Paris. 

Mege-Mouries  improved  on  this  product  by 
churning  it  with  10%  of  cow's  milk,  and  water 
containing  macerated  cow's  udder  (0-4%),  until 
a  satisfactory  emulsion  was  obtained.  This  was 
solidified,  washed,  salted,  coloured,  and  sold  as 
a  butter-substitute,  having  a  moisture-content  of 
about  12-5%,  and  a  m.  pt.  of  17° — 20°  C. 

Factories  were  erected  and  developed  in 
Austria,  and  later,  in  1873,  an  English  patent  was 
taken  out  by  Hippolyte  Mege.  The  Parisian 
Council  of  Hygiene,  in  1873,  sanctioned  the  sale 
of  these  butter  substitutes,  at  the  same  time  pro- 
hibiting their  claim  to  the  title  "  butter." 

The  name  "  Margarine,"  derived  from  the 
Greek  word  for  "  pearl,"  was  introduced  by 
Chevreul,  who  applied  it  to  the  compound  formed 
by  the  union  of  margaric  acid  and  glycerin,  as 
found  in  human  fat  and  in  olive  oil.  It  is  not. 
certain  whether  "  margarine,"  as  thus  understood, 
is  a  definite  chemical  compound,  for  whilst  some 
(.hemists    regard    CuHajO,    as   margaric    ncid.    a 


definite  member  of  the  stearic  series  of  fatty  acids, 
others  claim  it  to  be  merely  an  eutectic  mixture  of 
stearic  and  palmitic  acids. 

Adopting  Chevreul's  nomenclature,  the  oleo- 
margarine described  above  was  thus  considered 
to  be  a  mixture  of  oleine  and  margarine,  the 
stearine  matter  having  been  removed. 

In  1887,  the  Margarine  Act  was  passed,  and  all 
butter  substitutes  thenceforth  had  to  bear  the  title 
"  Margarine."  To  comply  with  the  requirements 
of  the  Food  and  Drugs  Act.  it  is  now  necessary*  to 
attach  a  margarine  label,  printed  in  1J  in.  letters, 
to  any  package  exposed  for  sale.  If  the  packages 
are  exposed  for  sale  in  a  box,  it  will  suffice  for  the 
word  "  Margarine  "  to  be  printed  on  the  lid,  and 
in  that  case,  the  packages  must  be  handed  to  the 
buyer  enclosed  in  a  wrapper  bearing  only  the  one 
word,  "  Margarine."  in  J  in.  block  letters. 

Since  the  time  of  Mege-Mouries.  the  manufaetuiv 
of  margarine  has  steadily  progressed,  numerous 
oils  ha-;e  been  introduced,  and  up-to-date  methods 
and  macliinery  brought  into  vogue.  The  fat  is  no 
longer  digested  artificially,  the  flavour  of  butter 
being  simulated  in  other  ways.  Also  margarines 
from  vegetable  oils  and  fats  have  steadily  dis- 
placed the  former  purely  animal  products. 

The  chief  animal  fats  employed  in  margarine 
manufacture  are  lard,  oleo,  "  premier  jus,'^  and 
stearine.  "  Premier  jus."  obtained  from  the  best 
beef  fat,  can  be  fractionated  to  yield  oleo  and 
stearine,  e.g.,  by  hydraulic  pressure  at  48°  C, 
using  filter-cloths,  or  by  fractional  crystallisation 
for  some  days  at  28'  C.  By  the  former  method, 
the  more  fluid  oleo  oil  is  expressed ;  in  the  latter, 
the  harder  stearine  crystallises  out. 

Stearine  is  not  used  in  large  proportions  in  a  mar- 
garine mixing  because  of  its  high  melting  point. 
(54°  C),  but  is  useful  when  vegetable  oils  preponder- 
ate, as  it  corrects  the  consistency  of  the  final  product. 
The  corresponding  mutton  oleo,  jus,  and  stearine 
are  not  in  such  demand,  and  their  physical  proper- 
ties are  somewhat  different  from  their  beef  ana- 
logues, thus  leading  to  changes  in  the  compo- 
sition of  the  margarine.  A  great  variety  of 
vegetable  oils  is  employed.  The  solids  or  fats 
include  coconut  and  palm-kernel  oils,  and  in 
the  United  States  palm  oil  is  also  used.  The  oils 
include  cottonseed,  arachis,  soya  bean,  and  sc- 
sairi  oils,  and  more  recently  kapok,  maize,  and 
wheat  oils.  Last,  but  by  no  means  least,  must 
be  included  hardened  or  hydrogenated  oil,  which 
will  be  discussed  in  some  detail  later. 

The  refining  of  oils  for  edible  purposes  has 
become  a  fine  art,  and  almost  any  of  the  vegetable 
oils  just  mentioned  can  be  obtained  quite  taste- 
less and  odourless,  and  of  a  high  analytical  degree 
of  purity. 

Upon  the  relative  proportions  of  these  various 
oils  and  fats,  both  animal  and  vegetable,  depend 
the  quality  and  texture  of  a  margarine.  It  may 
be  taken  for  granted  that  where  much  animal  fat 
is  used,  a  dearer  brand  of  margarine  results,  and 
that  the  cheapest  brands  are  almost  entirely 
vegetable  in  origin.  The  formulae  or  compo- 
sitions employed  depend  upon  the  quality  required, 
the  market  condition  prevailing,  and  the  weather. 
In  warmer  weather,  more  of  the  solid  constituents 
will  be  used. 

The  introduction  of  hydrogenated  products 
in  margarine  manufacture  marks  a  great  tech- 
nical advance,  and  one  which  is  likely  to  develop 
very  rapidly  in  the  future.  The  fundamental 
principle  underlying  the  hydrogenation  of  oils 
and  fats,  is  to  "make .  valuable  hard  fats  from 
relatively  cheap  raw  material,  by  the  addition 
of  hydrogen.  By  the  addition  of  about  1  %  of 
hydrogen  to  cotton'.' oil  oil,  for  instince.  a  fatty 
product  of  at  least  the  consistency  of  lard  may  be 
obtained.  Since  hydrogenation  can  >»■  stopped 
at  any  time,  it  is  obvious  that  with  a  given  oil. 
an  end  product   of  any  desired  melting  point  up 
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to. that  of  the  fully  saturated  product  is  possible. 
Hydrogenalcd  oils  have  excellent  keeping  qualities 
and  arc  said  to  help  margarine  in  this  respect. 
Knapp  found  no  rancidity  in  samples  of  such  oils 
even  after   l!S  months,  and   the   free  arid   content 

(0*7%  as  oleic  acid)  remained  practically  constant. 
\n  objection  has  been  raised  by  Brainier  that 
hardened  oils  raise  the  moisture  content  of  a 
margarine,  owing  to  their  property  of  retaining 
water,  much  in  excess  of  what  other  oils  do.  He 
claims  to  have  proved  this  on  a  large  scale  on 
many  occasions.  As  far  as  I  am  aware  such 
a  difficulty  has  not  been  met  with  in  our  factories, 
and  in  any  ease,  (be  problem  admits  of  very  easy 
solution. 

The  use  of  hardened  oils  really  hinges  upon 
their  edibility  or  otherwise,  and  on  this  point 
much  controversy  has  raged.  Little  doubt  exists 
as  to  their  being  thoroughly  suitable  for  human 
consumption,  since  the)  are  assimilated  during 
human  metnbolism  just  the  same  as  any  othor 
fats,  but  whether  the  traces  of  metal  catalyst 
almost  invariably  present  affect  the  health,  was 
ior  a  long  time  a  dubious  matter. 

Nickel  is  the  most  widely-used  catalyst  aud 
traces  of  it  are  to  be  found  in  most  samples  of 
hardened  oils.  Tho  amount  of  this  metal  likely 
lo  be  present  depends  on  the  amount  of  free 
acid  in  the  oil,  and  on  the  time  of  actual  contact 
of  oil  and  catalyst.  Bomer  found  in  a  sample  of 
hvdrogenated  sesame  oil  containing  2-5%  fatty 
acid,  an  ash  content  of  001%  with  0000%  of 
NiO.  Again,  a  whale  oil  with  0-0%  fattv  acid, 
had  an  ash  of  0000%  with  0-0045%  NiO.  Thus 
if  a  daily  quantity  of  100  grms.  of  hardened  oil  were 
eaten,  the  maximum  amount  of  nickel  absorbed 
would  be  0(1  mgrm.  Physiological  tests  show  this 
quantity  to  be  quite  harmless  :  in  fact  it  has  been 
proved  that  small  daily  doses  of  nickel  powder 
have  no  ill  effect,  99-8%  of  the  metal  being 
rapidly  excreted. 

Another  objection  that  has  been  raised  against 
I  he  use  of  these  oils  in  margarine  manufacture,  is 
that  good  products  may  be  prepared  from  bad 
raw  material.  As  a  particular  instance,  whale 
oil  can  be  h\  diogenated  to  yield  a  tasteless, 
odourless,  and  germ-free  fat,  physiologically 
harmless.  Suspicion  was  aroused  that  margarine 
manufacturers  might  vise  cheap  and  unwholesome 
fish  or  other  oils,  hardened  to  form  good  dean 
products.  Much  Controversy  has  centred  round 
Ibis  point.  So  long  as  the  raw  material  was 
unsound,  the  public  would  not  sanction  the  final 
margarine.  Maybe  there  will  be  a  legal  fixing  of 
the  raw  material  in  the  future.  At  any  rate,  such 
a  course  has  been  frequently  advocated,  especially 
in  the   United   States. 

Milk  is  used  in  margarine  manufacture  for  two 
primary  reason.,  viz.:  as  a  basis  for  flavouring 
development  and  as  an  emulsifying  agent.  Only 
milk  of  a  high  hygienic  standard  should  be  em- 
ployed, either  fresh-skimmed  or  separated.  It 
is  an  ideal  medium  for  micro-organisms,  containing, 
as  it  does,  the  essentials  of  life  in  a  readily  assimil- 
able form.  The  micro-organisms  present  in 
milk  are  lactic  and  butyric  bacilli,  various  yeasts 
aud  moulds,  and  pathogenic  organisms.  For  the 
destruction  6t  the  undesirable  bacteria,  especially 
of  I  be  pathogenic  type,  the  milk  is  pasteurised 
by  heating  to  82°  C.  for  a  few  minutes.  The 
chemical  and  physical  properties  of  the  milk 
were  not  considered  I"  be  seriously  affected,  until 
quite  recently  when  Hens!  are  and  Ware  showed 
that  there  is  a  rapid  dei  rease  in  the  amount  of 
siiL'ar.  and  an  increase  in  acidity,  on  pasteurising 
milk.  The  lactose  is  decomposed  by  certain  lai  tie 
organisms  which  act  very  rapidly  at  80' — 85 '  I'., 
producing  lactic  acid,  part  of  which  is  probably 
transformed  into  other  Substances,  since  the  neid 


found  never  exceeds  one-third  of  the  amount 
of  lactose  decomposed. 

By  heating  to  82°  C.  the  milk  is  deprived  of 
some  useful  souring  bacteria,  but  also  has  its 
content  of  undesirable  and  pathogenic  organisms 
reduced.  A  Government  Report  of  1914  bj 
Delepine  states  that  the  bacterial  content  of 
1  grin,  of  milk  was  reduced  from  ll.l'JO.000 
to  UtOO  in  one  case  and  from  5,770,000  to  100  in 
another.  Much  discussion  has  taken  place  as 
to  whether  the  tubercle  bacillus  in  milk  is  killed 
during  pasteurisation.  Richmond,  in  his  work 
on  "  Dairy  Chemistry,"  V-  282,  says,  "  As  the 
tubercle  bacillus  is  comparatively  easily  destroyed 
by  heat,  pasteurisation  of  milk  may  be  resorted  to 
to  destroy  the  organisms  ;  keeping  the  milk  for 
15  minutes  at  70°  C.  will  practically  remove  the 
sourco  of  infection."  Deldpine  states  that  he  is 
convinced  "  that  cream  infected  with  human 
tubercle  bacilli  WSS  not  invariably  sterilised  when 
exposed  to  a  temperature  of  85"  C.  even  when, 
the  exposure  lasted  15  minutes."  lie  continue:: 
"  T  subsequently  obtained  similar  results  with 
milk  containing  tubercle,  bacilli  of  bovine  origin." 

Unfortunately  the  complete  sterilisation  of 
milk  by  boiling  is  prohibited,  inasmuch  as  the 
characteristics  of  the  milk  would  be  too  much 
changed,  and  a  burnt,  flavour  would  result.  It  ia 
Very  probable,  however,  that  in  the  near  future 
pasteurisation  will  be  replaced  by  complete 
electrical  sterilisation,  a  method  which  would 
lea %•<•  the  physical  and  chemical  and  flavouring 
■  haracteristics  of  the  milk  unaltered  and  would 
i.e  ideal  from  the  margarine  manufacture] 
standpoint.  Milk  can  be  sterilised  by  means  ol 
a  high  tension  alternating  current,  and  such  « 
method  has  been  patented.  It  should  also  be 
possible  to  have  a  large  si  ale  ultra-violet  ray 
apparatus  to  sterilise  milk  at  ordinary  room 
temperature,  just  as  Dornac  and  Daire  sterilised 
water  vising  quarts  electric  lamps.  Butter  and 
fats  have  also  been  rendered  germ-free.  I.y  being 
carried  on  an  endless  band  or  a  revolving  drum  in 
a  thin  layer,  past  a  series  of  ultra-violet  ray  lamps. 
In  any  case,  the  future  holds  much  in  store  tor 
changing  this  part  of  a  margarine  pro,  ess  involving 
the  incipient  reduction  of  all  the  bacteria  in  the 
milk. 

In  the  present  system  of  pasteurisation,  the 
milk  is  well  agitated,  and  delivered,  after  being 
pasteurised,  about    s  feet   above  the  inlet  level, 

thereby  enabling  a  vertical  cooler  to  chill  the 
milk  as  it  descends  to  the  souring  tanks.  Bj 
cooling  to  about  10c  ('.  bacterial  activity  is  in- 
hibited aud  the  action  of  germs  which  have 
resisted  heating,  or  have  gained  accidental  access, 
is  minimised.  It  now  becomes  in  i  essary  to 
inoculate  the  milk  with  those  germs  nceessan 
to  develop  a  butter-like  flavour.  A  pure  •  ulture. 
or  "starter,"  is  added,  consisting  of  lactic  acid 
bacilli.  The  temperature  is  raised  to  a  point 
known  to  bo  favourable  to  the  bacterial  develop- 
ment, and  lactic  fermentation  proi  eeds  until  a 
degree  of  acidity  is  reached  which  causes  rapid 
precipitation  of  curd.  The  milk  is  again  cooled 
to  a  safe  inhibiting  temperature,  at  which  it  is 
m   tntained  until  required  in  churning. 

LactiC  fermentation  gives  the  milk  a  pli 
acid  taste  and  aroma,  clue  to  the  production  of 
lactic  acid,  among  other  products,  but  the  true 
flavour  of  butter  is  lacking.  Much  research  ha- 
ve! to  lie  done  before  margarine  can  lie  made  having 
a  distinct  and  recognisable  odour  and  taste  like 
butler.  Some  manufacturers  add  flavours  of 
various  kinds  when  blending  the  final  margarine, 
but  this  is  only  a  temporary  expedient.  The 
tine  flavour  will  lie  obtained  when  the  requisite 
la.  t.  rial  a.  lion  on  either  milk  or  fat  is  discovered. 
Personally  1  foresee  a  time  when  milk  as  a  flavouring 
basis  will"  not  be  required.     Research  should   be 
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directed  somewhat  along  the  lines  of  Mege-Mouries' 
ideas,  towards  a  pre-digestion  of  the  fate  to  butter- 
fat,  or  else  to  a  selective  bacterial  action  on  both 
animal  and  vegetable  fats.  Water  and  an  emulsi- 
fying agent  could  then  replace  milk.  My  own 
experience  leads  me  to  a  quite  optimistic  view  of  I 
probable  progress  in  this  direction. 

The  milk  having  been  prepared  for  churning, 
it  is  now  necessary  to  emulsify  the  oils  with  it. 
According  to  the  quality  of  margarine  desired, 
a  mixture  of  animal  and  vegetable  oils  and  fats 
is  melted  in  large  vessels,  in  which  the  temperature 
can  be  adjusted  by  means  of  steam  or  cold  water. 
The  melted  mixture  passes  through  strainers  to 
a  temper-room,  where  a  constant  suitable  tempera- 
ture can  be  maintained  for  each  given  mixture. 
This,  however,  is  not  really  a  necessary  procedure  ; 
all  temperature  adjustments  can  be  made  just  as 
well  in  the  melting  room,  and  then  the  oils  are  | 
run  straight  to  the  churns. 

Two  types  of  churn  are  in  general  use.  The 
older  is  a  double-jacketed  vessel  which  may  be 
heated  by  steam,  or  cooled  by  water,  as  necessary, 
and  is  provided  with  stirrers,  e.g.,  two  sets  of 
revolving  baffle-plates.  The  oil  or  milk  is  added, 
the  other  constituent  is  then  run  in.  Sometimes 
both  oils  and  milk  flow  in  together.  Efficient 
stirring  at  a  suitable  temperature  is  maintained, 
until  emulsiflcatiou  is  satisfactory.  The  emulsion 
is  then  released  through  a  valve  at  the  bottom 
of  the  churn,  and  flows  on  to  a  slanting  shoot, 
where  it  is  immediately  met  by  a  spray  of  ice-cold 
water,  striking  upon  it  with  such  force  as  not  only 
(o  cause  instant  solidification,  but  also  to  break 
up  the  mass  into  yellow  granules.  These  so-called 
"  crystals  "  float  down  the  shoot  in  the  excess 
water,  and  collect  in  a  wooden  trough  beneath, 
which  permits  complete  drainage  of  the  absorbed 
water. 

The  newer  type  of  churn  is  electrical!;  controlled, 
and  is  of  the  "  continuous  "  type,   i.e.,  milk  and 
nils  are  led  by  separate  pipes  to  a  tin  rmo-regulated 
chamber,     where     on     intermingling,     numerous 
blades,   rapidly  revolved   by   means  of  a  motor, 
effect  complete  emulsification,  the  emulsion  being 
discharged  as  soon  as  formed,  on  to  a  shoot   as   I 
already  described.     Alterable  pumps  allow  regula- 
tion of  the  flow  of  milk  and  oils,  so  that  various    ] 
mixtures    may    be    employed,    according   as   one   | 
quality    or   another   is   desired.     This    electric    or   ! 
continuous  churn  is  coming  into  great  favour,  and 
is  far  in  advance  of  (lie  older  type. 

In  some  factories  the  ice-water  spray  is  not 
employed.  Instead,  the  emulsion  is  solidified  on 
a  well-cooled  revolving  drum,  and  the  solid 
margarine  stripped  off  automatically. 

The  process  of  emulsification  is  of  first  impor- 
tance. The  object  of  churning  is  to  imitate  the 
emulsion  found  in  cream  and  milk,  where  the  fat 
globules  have  diameters  ranging  from  0  01  mm. 
Eo  0-0016  mm.  and  remain  as  discrete  particles. 
The  general  theory  of  emulsification  indicates 
that  with  two  immiscible  or  only  partially  miscible 
liquids,  two  types  of  emulsions  are  possible,  each 
constituent  being  in  turn  the  disperse  and  then 
t  he  continuous  phase.  For  concentrated  emulsions 
a  third  agent  is  required.  Where  oil  is  to  be  the 
internal  of  disperse  phase,  the  emulsifying  agent 
should  be  capable  of  lowering  the  surface  tension 
of  the  external  or  continuous  medium,  and  should 
be  viscous,  as  is  glycerin,  or  an  emulsoid.  like 
gelatin.  If  oil  be  dispersed  in  water,  a  stable 
emulsion  can  be  made,  (lie  stability  depending 
on  the  minuteness  of  the  oil  drops,  this  in  turn  I 
being  a  result  of  the  efficiency  of  the  emulsifying 
apparatus.  If,  however,  water  be  dispersed  in  oil, 
a  very  unstable  system  is  produced,  separation  into  . 
two  layers  taking  place  as  soon  as  beatiug-up 
ceases.     Now    milk,    by    virtue    of    its    colloidal 


content,  is  an  excellent  emulsifying  agent,  when 
oil  is  the  disperse  phase.  Consequently  if  milk 
be  in  a  chum  in  bulk,  and  oil  is  slowlv  fed  in,  with 
continuous  agitation,  an  excellent"  emulsion  of 
great  oil  concentration  can  be  produced,  and  will 
setto  a  homogeneous  mass  afterwards.  But  if. 
as  in  some  factories,  oil  be  in  the  churns  in  bulk, 
and  milk  is  fed  in.  a  very  unstable  system  results. 
which  easily  separates  into  layers  on  stopping  the 
agitation  for  a  while,  This  has  been  proved  many 
times,  and  the  explanation  seems  clear.  To 
a  suitable  emulsion  of  water  in  oil.  one  would 
require  an  emulsifying  agent  which  should  form 
an  oi7-soluble  colloidal  solution,  but  in  milk  the 
colloids  are  wafer-soluble.  Both  theory  and  pi 
tice  condemn  any  form  of  churning  which  would 
lead  to  emulsions  with  oil  as  the  continuous 
medium.  Such  emulsions  when  cooled  by 
water,  or  on  drums,  solidify  with  clot  formation, 
and  the  resultant  margarines  are  "  spotted  "  in 
texture.  It  is  interesting  to  note  that  the  electric 
continuous  churn. gives  a  stable  emulsion  of  oil 
in  milk,  as  would  be  expected  from  theoretical 
principles. 

The  temperature  of  churning  is  very  important, 
and,  other  things  being  equal,  about  25°  to  35s  C. 
should  be  the  rule.  Higher  temperatures  lead  to 
milk  curdling,  and  consequent  spotting  of  the 
finished  margarine  by  casein  clots.  Also  one  rnusl 
remember  the  very  delicate  relationship  between 
flavour  and  temperature. 

Though  some  technologists  still  maintain  that 
fats  of  high-melting  point  like  stearine  lead  to 
imperfect  emulsification,  and  consequent  poor 
texture  in  the  final  margarine,  it  is  possible  to 
work  under  such  conditions  as  to  obtain  eminently 
satisfactory  emulsions.  Conditions  are  known 
which  allow  even  fairly  large  quantities  of  stearine 
to  be  mixed  with  low-melting  vegetable  oils,  and 
yet  give  homogeneous  and  permanent  emulsions. 

Investigations  have  been  made  to  increase 
artificially  the  efficiency  of  emulsification  by  the 
addition  of  various  colloids  to  the  milk.  Starch, 
gelatin,  glycerin,  egg-yolk,  lecithin  compositions, 
and  numerous  patent  mixtures  have  been  tried. 
These  substances  have  been  regarded  as  forming 
a  membrane  or  film  around  the  oil  globules  and 
so  preventing  their  coalescence,  thus  leading  to 
increased  stability  of  the  emulsion  system.  At  the 
same  time,  it  must  not  bo  forgotten  that  the 
electric  charge  on  the  particles  may  also  play  a 
large  part  in  preventing  coalescence.  Still,  what- 
ever the  ultimate  explanation,  it  is  a  fact  amply 
proved  by  experience,  that  the  addition  of  so  small 
a  quantity  as  0-1  %  of,  say,  glycerin  or  gelatin  to 
the  milk  before  churning,  leads  to  much  better 
emulsification.  Where  the  ice-water  spray  system 
is  used,  the  starch,  gelatin,  or  other  reagent  is 
washed  out.,  and  cannot  be  detected  in  the  final 
margarine.  Tliis  is  a  decided  advantage  from  the 
manufacturer's  point  of  view.  The  rapid  cooling 
and  crystallisation  of  the  emulsion  inhibits  .separ- 
ation, and  also  serves  to  absorb  the  minute  casein 
particles  associated  with   the   fat  globules. 

The    yellow     "  crystals  "     are    removed     to    a 
maturing-room,    where,  under    constant     thermal 
conditions,  the  bacteria   introduced  by  the  milk 
can  develop.     This  occupies  many  hours,  depend 
ing  upon  the  qualify  of  the  margarine  being  madi 
The    best    animal    margarines   are   permitted    the 
longest  maturing   time.     Maturing  accomplished. 
it    is    now    necessary    to    knead    the      '  erj 
together  to  form  a  coherent,  butter-like  mass,  and 
at  the  same  time  to   expel   the   ex. 
since  the  legal  limit  of  moisture  in  margarine  is  in    . 
Consequently  the  matured  "  crystals  "  are  rolled 
in  drums,  or  passed  between  a  set  of  rollers.     The 
following  are  typical    analyses    of    two    different 
churnings  of  "  Alpha  "  brand,  an  animal  margarine, 
where  100    gallons   of  soured  milk  was  emulsified 
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with   1    ton   of   oils.     The    crystals   were   passed 
through  a  roller  apparatus. 


Fut 

%• 

Water,  %. 

(1) 

(2) 

12) 

Crystals 
Rolled  product 

07-80      i      07-30 
78-38       !      80-23 

27-40 
1603 

2747 
12-47 

Before  tolling. 


After  rolling. 


c.c. 

N  IilNaOH 

H20 

c.c. 
N  lONaOH        H20 

Brand  ,i  (a)       ..  \         062 
(fr)       ..            058 
.,      .1               ..              U4K 
Irish  butter       ■ .            — 

35  9% 
34  2 
33  1 

033 
026 

0-25 
0-22 

18-3% 
109 

!•>  o 

151 

To  illustrate  how  the  acidity  of  a  margarine 
would  develop  were  no  preservative  added,  the 
following  figures  may  be  cited.  In  this  case  tin- 
margarine  was  melted  in  alcohol  and  titrated 
against  .V/10  NaOH. 


Initial. 

24  lira.    48   lira. 

72  lu-3. 

::  I   ::         :: 

„      O       

217 
1-90 
2  03 
2-96 
2  96 

2  50 
2"  52 
2-86 
3-02 

3-05 

3  7t 

200 
0-80 
4  80 

soo» 

5-48t 

•  Kept  in  the  cold 


t  Kept  in  the  maturing  room. 


The  average  amount  of  water  in  the  crystals 
is  33%,  and  iu  the  rolled  product.  1-1-5  °0. 

The    buttery   mass   is    now   passed   on   to    the 
blending   department,   where   it   is   prepared   for  I 
delivery    to    tho    consumer.     The    blenders    hold 
various  amounts  of  margarine  and  are  fitted  with 
curved  blades,  which  by  rapid  revolution  ensure   j 
thorough    mixing    of    the    margarine    with    salt, 
colouring    matter,    preservative,    etc.,    in    about 
35  seconds.     The  amount  of  salt  and  colour  to  be 
added    is    determined     by     the    consumer.     The 
quantity  of  butter  added,  as  a  means  of  ensuring   J 
nicer  flavour  and  better  texture,  must  not  exceed   I 
the  legal  limit  of  10  %.    Preservative,  usually  boric 
acid,  is  added   in  amount   not   exceeding    0-5%. 
This    provides    against    undue    bacterial    action, 
whereby   acidity   would   develop,   and   cause  ran- 
cidity. 

The  following  analyses  are  instructive,  and  show 
that  the  acidity  of  a  margarine  is  closely  related 
to  its  milk  content.  The  figures  show  the  number 
of  c.c.  of  .Y/10  caustic  soda  required  to  neutralise 
10  grms.  margarine  melted  in  water,  using  pheuol- 
phthalein  as  indicator  : — 


The  acidity,  as  measured  by  (he  water- 
soluble  acids,  is  pracl  icallv  a  constant  in  each  case. 

When  the  margarine  lias  been  blended,  it  is 
packed,  labelled,  and  passed  into  the  cold-storage 
until  required  for  shipment. 

In  order  to  improve-  the  texture  of  a  margarine, 
the  addition  of  0-5  to  5%  of  a  ua\  BUch  as  ceresin 
wax  has  been  suggested.  Glycerin  lias  been  used 
in  tliis  connection  to  impart  a  glossv  appearance 
to  the  margarine.  Glucose  has  been  used.  I  tit 
Zoffmann  has  showed  it  to  be  injurious,  owing  to 
yeast  fermentation  leading  to  formation  of  carbon 
dioxide  and  bursting  of  the  packages,     Personal! v 


I  see  no  need  for  the  addition  of  anything  in  the 
blending  of  a  margarine  in  order  to  improve 
texture.  If  the  process  of  eniulsification  is  con- 
trolled properly,  and  the  right  conditions  observed 
for  even  those  cases  where  stearine  and  other 
high-melting  fats  are  used,  the  texture  will  take 
care  of  itself. 

Analytically,  the  difference  between  butter  and  « 
margarine  is  soon  found  by  a  determination  of  the 
soluble  and  insoluble  volatile  fatty  acids,  the  so- 
called  Reichert-Meisfll  and  Polenske  numbers. 
But  it  has  been  urged  that  for  a  rapid  and  easy 
differentiation,  some  chemical  reagent  be  added 
to  a  margarine.  Thus  Soxhlet  suggested  the  use 
of  phenolphthalein.  In  some  countries,  it  is  fixed 
by  law  that  sesarne^  oil  to  the  extent  of  10%  be  a 
constituent  of  margarine,  This  oil  permitting  of 
a  rapid  and  distinct  colour  test. 

Frothing  and  browning  being  characteristics  of 
butter  on  heating,  and  margarine  simply  spluttering 
and  separating  into  water  and  oil  on  similar  treat- 
ment, it  is  usual  when  blending,  to  introduce  some 
substance  which  will  bring  about  frothing  and 
browning,  when  even  low  quality  or  pastry  mar- 
garines are  heated.  Amongst  the  many  things 
proposed  and  in  use  ore  butter,  milk  powder, 
casein,  lecithin,  yeast,  malt -extract,  cholesterol, 
egg-yolk,  lactic  acid,  and  many  patent  emulsions 
of  lecithin  and  sesam£  oil. 

The  advent  of  artificial  milk  is  a  distinct  advance 
in  margarine  technology,  and  one  likely  to  have 
far-reaching  consequences.  It  is  fairly  easy  to 
imitate  milk  in  so  far  as  it  is  an  emulsion  of  oil  in 
water  ;  it  is  just  as  easy  to  go  a  step  further  and 
add  lactose  and  mineral  matter  to  the  emulsion, 
to  strengthen  the  similarity.  But  to  imitate  milk 
successfully,  the  casein  constituent  must  be  intro- 
duced, and  this  proved  the  stumbling  block  for 
many  years,  in  all  attempts  to  produce  a  synthetic 
milk.  However,  casein-bodies  have  been  extracted 
from  nuts  and  nut-meals  by  means  of  alkaline 
media  such  as  phosphates  and  carbonates,  and 
artificial  milks  have  been  made  from  which  cream, 
margarine,  and  cheese  have  been  successfully 
produced.  Here  then  is  a  new  field,  comparable 
with  the  introduction  of  hardened  oil*. 

For  the  margarine  manufacturer,  having  the 
oils,  and  possibly  t  he  oil  -cakes  too.  at  his  command, 
may  produce  milk  artificially,  pasteurise  it,  and 
then  flavour  it  by  means  of  a  culture-,  and  so  be 
quite  independent  of  the  dairy-farms. 

The  margarine  industry  is  new.  but  in  its  short 
life  main-  advances  have  been  made.  There  is  no 
doubt  at  all  but  that  the  industry  will  prosper, 
and  as  its  scientific  principles  become  more  and 
more  exploited,  and  its  t  ethnology  more  developed, 
the  place  of  margarine  as  a  permanent  and  staple 
article  of  food  will  be  more  and  more  recognised. 

Discussion-. 

The  Chairman",  in  opening  the  « t i - ■  ussion, 
pointed  out  the  stimulation  of  chemical  industries 
by  tho  French  Government,  who  had  offered 
prizes  for  margarine  research  on  the  one  hand  and 
had  also  commemorated  the  name  of  lA'blanc  in  a 
similar  manner.  It  was  further  interesting  to 
note-  the  interdepend)  ace  of  sciences  like  chemistry 
and  biology  in  margarine  manufacture. 

Mr.  CoLLiN'owoon  Williams  was  of  the  opinion 
that  at  the  present  time  no  butter  was  being  added 

te>  margarine,  although  the  law  allowed  up  to  10%. 
■•  Synthetic  milk  "  could  not  be  made  successfully 
until  the  necessary  enzymes  were  produced  in 
the  laboratory,  which  was  at  present  an  impossible 
achievement.  A  lest  to  distinguish  between 
butter  and  margarine  was  to  examine  a  thin  layer 
of  the  fat.  under  the  microscope,  using  polarised 
light,  when  margarine  showed  a  crystalline  appear- 
ance-. 
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Dr.  B.  P.  Armstrong  said  that  the  controversy 
centred  round  the  occurrence  of  traces  of  nickel 
catalyst  in  margarines  was  of  Continental  origin, 
and  traces  of  metal  were  found  in  Continental 
brands  of  margarine  owing  to  the  technical 
inexperience  of  the  firms  using  the  "  liardening  " 
process :  British  hydrogena  ted  oils  contained 
practically  no  nickel.  Concerning  the  production 
of  good  edible  fats  from  cheap  raw  material  like 
low-grade  whale-oil,  he  did  not  think  it  was 
successful,  and.  in  fact,  it  was  not  commercially 
used.  The  difference  between  margarine  and 
butter  depended  on  the  content  of  mixed  glycer- 
ides  ;  t  liese  were  difficult  to  i  dent  if  y  and  determine . 
and  research  in  this  field  would  help  to  advance 
margarine  manufacture. 

Mr.  W.  Maxsbridge  thought  that  an  artificial 
milk  industry  would  benefit  margarine  manu- 
facture, since  the  natural  product  was  compara- 
tively cost  ly  on  account  of  transport,  etc.,  although 
in  countries  like  Holland  the  much  cheaper  water 
carriage  enabled  milk  to  be  carried  from  farm  to 
factory  at  low  cost. 

.Mr.  Clayton,  in  reply,  mentioned  that  the 
polarised  light  test  failed  in  the  case  of  "  reno- 
vated "  or  "  process  "  butter.  A  German  chemist 
liad  published  the  results  of  some  work  on  the 
hydrogenation  of  bad  oils,  using  aluminium 
compounds  as  catalysts,  aud  producing  a  fairly 
pure  fat  ;  this  had  roused  public  suspicion,  and 
much  controversy  had  ensued.  No  hardened 
fish-oils  were  used  in  the  British  margarine 
industry  . 


London  Section. 


Meeting  held 'on  Tuesday,  December  Oh,  101" 
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THK    ECONOMICS   OF   COAL    PRODUCTION. 

I1Y  PROF.  HENRY  LOUIS.  M.A.,  D.SC. 

When  the  Chairman  of  the  London  Section 
asked  me  to  open  the  present  session  with  a  paper, 
I  was  naturally  faced  with  the  difficulty  of  selectinu 
a  suitable  subject,  since  it  happens  that  the  only 
branch  ot  chemical  industry  upon  whii  h  I  can 
claim  to  speak  with  any  of  the  authority  of 
experience  is  one  in  which  relatively  very  few  of 
the  members  of  this  Section  are  at  all  interested. 
I  therefore  propose  to  submit  a  short  review  of 
a  subject  which  will  in  my  opinion  appeal  not 
only  to  every  manufacturer,  whether  engaged  in 
a  chemical  industry  or  otherwise,  but  further,  to 
every  citizen  of  the  United  Kingdom,  whilst  if  is 
also  peculiarly  appropriate  to  the  "  Canny  Town," 
which  1  have  (lie  honour  of  representing  in  this 
Society. 

It  is  too~F:often  overlooked  that  Britain's 
greatness  is  built  essentially  upon  the  foundation 
of  an  abundant  rnd  cheaply  gotten  coal  supply, 
and  it.  is  impossible  to  doubt  that  when  this 
supply  shall  fail  us,  the  hour  of  Britain's  decadence 
will  have  struck.  Coal  is  not  merely  one  ot  the 
chief  articles  of  British  export,  but  it  is  practically 
the  sole  material  product  that  we  have  for  ex- 
portation.    Not  only  do  we  export   coal  directly 


as  cargo  or  in  bunkers,  but  also  indirectly  ;  when 
American  cotton  is  converted  in  this  country  into 
piece-goods  or  Spanish  iron-ore  into  machinery 
for  exportation  abroad,  we  are  really  le-cxporting 
the  raw  material  that  we  imported,  plus  the  coal 
that  has  been  consumed  in  its  manufacture. 
Whether  we  export  the  coal  as  such,  or  export 
the  products  ot  the  energy  developed  by  the 
combustion  of  tlxat  coal,  makes  no  real  difference 
to  the  economic  position  as  far  as  tho  coal  is 
concerned.  The  real  reason  whv  we  have  become 
successively  the  world's  chief  manufacturer  and 
the  world's  chief  common  carrier,  is  because  wo 
hid  available  an  immense  supply  of  coal  that 
could  be  extracted  moro  easily  and  more  cheaply 
here  than  in  foreign  countries.  Every  manu- 
f.  cfcurer  knows  how  important  an  item  in  costs  is 
the  expenditure  on  energy  and  on  fuel,  and  is 
aware  that  if  this  should  increase  seriously,  com- 
petition with  foreign  nations  would  become 
hopeless.  Our  future  depends  essentially  upon 
our  ability  to  maintain  tins  supply  of  cheap  coal. 
Having  regard  to  the  enormous  importance  of  the 
question,  I  think  it  well  worthy  of  adequate  dis- 
cussion, and  it  appears  to  me  that  the  first  step 
towards  any  discussion  of  the  problem  is  the 
presentation  in  clear  form  ot  the  various  items 
that  enter  into  the  cost  of  coal  as  supplied  to  the 
consumer  ;  it  is  only  when  their  significance  is 
fully  grasped,  that  it  will  be  at  all  possible  to 
forecast  how  these  are  likely  to  be  affected  in  the 
future  and  how  they  in  their  turn  will  affect  the 
problem  as  a  whole. 

The  cost  of  coal  at  the  pit's  mouth  may  be 
taken  as  being  made  up  of  the  following  items  : — 

(1)  The  value  of  the  coal  in  its  uusevered 
condition. 

(2)  The  cost  of  wages  paid  to  the  men  engaged 
in  its  extraction. 

(3)  The  cost  of  tho  various  materials  and 
supplies. 

(4)  Administrative  and  incidental  expenses. 

(5)  The  profit  of  the  colliery  proprietor,  including 
interest  upon  the  capital  employed. 

I  have  attempted  to  calculate  the  proportions 
in  which  these  various  items  contribute  to  the 
cost  of  coal  at  the  pit's  mouth,  and  have  selected 
for  this  purpose  the  year  1913  ;  the  figures  I  pro- 
pose to  give  are  a  rough  average  applicable  to  the 
United  Kingdom  as  a  whole  ;  they  will  differ  con- 
siderably in  each  coalfield,  and  individual  collieries 
will  show  even  wider  variations  ;  all  that  can  be 
attempted  is  a  general  average  applicable  to  the 
kingdom  as  a  whole,  and  this  is  what  I  have 
endeavoured  to  compute.  I  make  the  ratios  of 
the  various  items  to  be  as  follows  : — 


Royalty     

Wages    

Materials    

Administration 

Interest  and  profit 


5'35 
02-55 
16-45 

7-00 
S-05 


4 
8 

-    i 


imi-iii.} 


10     1-5 


According  to  the  official  figures  the  cost  of  coal 
at  the  pit's  mouth  averaged  10s.  l-5d.  in  1013,  and 
the  costs  given  are  calculated  as  percentages  upon 
this  total.  It  should  furthermore  be  noted  that 
the  price  of  sea-borne  coal  delivered  into  1 
in  the  Thames  is  given  by  the  same  authority  as 
"Is.  per  ton. 


[210 


LOUIS— THE  ECONOMICS  OF  COAL  PRwitt  '  HON. 


[!•»•    15,  1817. 


To  the  cost  of  coal  at  the  pit's  mouth  must  be 
added  further  the  cost  of  transport  to  the  con- 
sumer, and  In  the  case  ot  the  small  consumer,  who 
does  not    buy  direct   from  the  colliery,   the   i 
chant's  profit. 

I  pi.,  .i  .  next  to  examii ach  of  the  items  in 

some  little  detail. 

The  value  of  the  coal  ia  its  unsevered  condition, 
as  it  lie-,  in  its  natural  bed.  is  usually  expressed 
in  the  form  of  a  royalty  ;  there  are  a  feu  cases 
whore  collieries  have  purchased  outright  the  seams 
that  they  are  working,  but  in  such  a  caso  the 
purchaso  price  will  have  in  en  computed  as  the 
present  value  of  the  royalties  derivable  from  the 
coal,  so  that  in  either  case  it  is  the  royalty  thai 
forms  the  basis  of  calculations.  Practice lly  all  the 
•  oal  in  this  country  belongs  to  private  mineral 
landlords,  the  leading  exceptions  being  the  coal 
in  tho  Forest  of  Dean  and  under-sea  coal,  which 
belong  to  the  Crown  ;  in  practice,  however,  the 
Crown  deals  with  its  mineral  property  just  as  any 
other  mineral  landlord  would  do,  and  there  is 
therefore  no  need  to  consider  the  Crown  ownership 
of  <-oal  apart  from  the  general  proposition.  The 
story  of  how  the  ownership  in  tlus  country  came 
to  bo  vosted  in  mineral  landlords  is  a  long  one. 
end  one  which  I  have  dealt  with  elsewhere  ;  here 
I  need  oidy  say  that  it  has  in  the  vast  majority  ol 
cases  been  acquired  by  strictly  legal  means  and 
in  return  for  services  rendered  to  the  community. 
1  need  only  refer  to  the  analogous  caso  of  th< 
United  States,  where  coal  which  originally  belonged 
to  the  State  has  been  handed  over  practically  for 
nothing  to  citizens  of  the  States,  because  it' was 
held  that  only  in  this  way  could  tho  national 
mineral  resources  of  the  country  be  rapidly  .and 
successfully  developed,  and  that  the  indirect  gain 
to  the  State  by  thus  fostering  national  Industrie! 
far  outweighs  any  direct  revenue  that  might  have 
been  obtained  by  retaining  in  the  hands  of  the 
State  tho  ownership  of  the  cool  resources  of  the 
nation.  The  start  ling  rapidity  with  which  America 
has  taken  the  lead  among  the  world's  coal  producers 
hilly  demonstrates  the  soundness  of  this  policy. 

I  do,  however,  hold  that  in  cases  where  deep- 
lying  coal,  of  the  existence  of  which  neither  the 
owner  of  the  surface  nor  his  predecessors  in  title 

could  have  bad  any  inkling,  has  been  discovered 
solely  through  the  labours  oi  a.  national  institution] 
tho  "Geological  Survey  of  Great  Britain,  as  lias 
happened  for  example  in  Kent,  the  owner  of  the 
surface  has  no  equitable  right  in  the  coal  thus 
discovered.  He  has  contributed  no  more  to  the 
discovery  than  has  any  other  tax-payer, and  1  can- 
not seo  what  equitable  claim  he  has  to  the  coal  thut 
discovered  for  him.  I  hold  that  State  mineral 
discoveries  ought  to  bo  the  property  of  the  State  : 
this  principle  has  actually  been  admitted  to  some 
extent  in  the  recently  suggested  legislation  respect- 
ing discoveries  of  mineral  oil,  and  in  my  opinion  if 
should  be  extended  to  all  minerals.  Apart,  however, 
from  this  very  special  case,  I  wish  to  make  it  clear 
that  1  look  upon  the  ownership  of  Voal  by  the 
mineral  landlord  es  not  only  equitable  but  also 
as  an  advantage  to  the  ccl  mining  industry 
as  well  as  to  the  entire  community. 

Upon  the  whole,  the  royalties  charged  are  not 
i  torbitant,  and  although  occasional  cases  of  extor- 
tionate charges  or  even  oi  unwillingness  to  allow 
mineral  to  be  worked  at  all  may  be  quoted,  there 
would  be  no  difficulty  in  dealing  with  these,  and 
generally  speaking.thesyst  em  works  well  and  I  o  the 
advantage  of  the  country. 

With  regard  to  the  amount  of  royalty,  that  it 
to  say  the  price  of  the  unsevered  coal,  there  is 
little  information  since  the  1889  Commission  on 
Royalties  made  its  report  ;  that  report  showed 
that  the  royalties  throughout  the  country 
amounted  to  about  ojd.  per  ton  ;  i(  is,  however, 
probable  that  this  figure  would  be  a  lit  I  blow  to-day. 


and  I  consider  that  the  figure  that  I  have  given  of 
6Jd.  per  ton  is  not  very  far  from  the  mark.  Xodoubl 
;t  will  rise  in  the  future  under  the  effects  of  the 
mineral  duties  imposed  by  the  1900  1"  Finance 
\.t.  an  ill-considered  piece  of  legislation  which 
not  only  tends  to  increase  the  cost  ol  the  un- 
severed mineral,  bul  also,  by  the  way  in  which 
Increment  Value  Duties  are  imposed,  directlj 
discourages  the  development  of  our  national 
mineral  resources. 

Wages  form,  it   will  be  sei  a,  the  principal  item 
in   the   cost  of   coal   production.     They   an 
considered      under       three       customary       hi     ds  : 
The  labour  at  a  colliery  is  usually    divided  into 
underground  and  surface,   an. I   the  underground 
men  are  again  sub-divided  into  heWers,  who  actu- 
ary get  the  coal,  and  the  ol  her  underground  men,  or 
offhand  men  as  they  are  usually  called.      It   need 
hardly    be    said    that     the    proportions    ol    t] 
different   classes  vary  within  very  wide  limits  I 
colliery  to  colliery  according  to  circumstani 
an  average  of  wages  taken  over  tho  whole  oountrj 
!   would  probably  give  about  tho  following  propor- 
tions of  wages  for  the  total   number  of  woi ' 
employed  :  — 




offli&nd  

ico  workers     18 

The  item  of  wages  is  obviouslj  one  oi  the  greatest 
importance,  forming  as  it  does  about  83'  ,,  ol  the 
total  cost  at  the  pit's  mouth:  bearing  in  mind 
that  the  cost  of  materials  represents  very  la. 
the  value  of  the  labour  employed  in  their  pro- 
duction,  it  is  clear  that  wages  repn   enl  □ Mian 

two-thirds  of  the  value  of  the.  oal  at  the  pit's  mouth, 
and  that  auytfiiug  that  can  he  done  towards 
reducing  the  cost  of  the  other  items  is  of  small 
significance  compared  to  that  of  keeping  labour 
costs  within  reasonable  limits. 

The  eost  of  hewing  must  in  some  respects  be 
considered  apart  from  the  other  labour  costs: 
hewers  are  always  paid  tonnage  rat's,  «|e 
many  of  the  others  receive  a  data]  wage,  though 
some  of  them,  cj..  putters  who  transport  the  coal 
underground,  are  generally  paid  by  the  ton.  The 
hewing  cost  now  forms  no  lesstl  an  one-third  of  the 

cost  of  coal  at  the  pit  's  mouth.  This  item  lias  I. .-en 
continuously  increasing  for  many  years,  ami 
increase  has  been  enormously  greater  during  the 
war  than  at  any  time  previously.  It  is  not  to  he 
expected,  and  most  employers  who  have  .  onsidered 
the  question  seriously  do  not  even  consider  it 
desirable,  that  wages  should  ever  come  down  to 
their  previous  level;  most  of  us  hold  that  the 
collier  ought  t«  have  a  standard  of  living  higher 
than  he  has  been  accustomed  to  in  the  past  ;  the 
only  hesitation  that  attends  increase  in  the 
rat.-  of  wages  is  that,  as  n  rule,  such  increases  in 
the  past  have  not  improved  the  stains  of  t  he  .oal 
miner  :  he  has  only  taken  ad  vantag.  of  them  to  do 
less  work.  This  feature  is  probably  the  most 
disquieting  element  in  considering  the  tutui 
British  coal  mining. 

In  thi  d.- ade  lss::  it:;,  the  average  production 
was  :t20  tons  of  coal  per  worker  employed. 

In    the    decade    1893  02,   the  output    was  293 

Ion-. 

In  the  decade    1905  12,   tin-  output    was    -ihh 

toll'  . 

Xo  doubt  to  some  little  extent  such  decrease 
in  production  may  he  accounted  for  by  the  fact 
that  the  thicker  and  more  easily  worked  seams 
arc  gradually  becoming  exhausted,  and  the  pro- 
duction from  the  thinner  seams  is  gradually 
forming  an  increasing  proportion  of  tho  total, 
but  the  diminution  in  efficiency  due  to  this  cause 
should  be  far  more  than  counterbalanced  by  the 
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increased  use  of  underground  machinery,  especially 
of  coal  cutters  and  face  conveyors,  which  greatly 
multiply  the  working  capacity  of  the  hewer.  It 
cannot  be  too  often  or  too  emphatically  stated 
that  high  wages  can  only  be  paid  by  an  industry 
when  they  are  really  earned  by  the  men  engaged 
therein.  In  other  words,  the  only  solution  that 
I  can  see  for  the  difficulties  of  the  position  is  to  be 
found  in  an  increased  output  per  man.  Hitherto 
the  influence  of  the  powerful  Coal  Miners'  Unions 
has,  to  say  the  least  of  it,  not  been  exerted  in 
the  direction  of  urging  men  to  increase  their  pro- 
duction, and  in  this  respect  a  reversal  of  policy 
on  their  part  is  an  imperative  necessity  if  Britain 
is  to  retain  its  position  amongst  the  nations. 

Offhand  labour  represents  about  22  %  of  the 
cost  of  coal  at  the  pit's  mouth  ;  here  it  ought  to  be 
possible  to  effect  decided  savings,  without,  of 
course,  decreasing  the  rate  of  wages  ;  the  adoption 
of  mechanical  means  of  underground  transport  on 
a  more  extensive  scale,  and  reorganisation  cf 
some  of  the  underground  methods  in  use,  appear 
to  bo  quite  possible.  In  the  same  way  some 
saving  might  also  be  effected  in  surface  labour  ; 
seeing,  however,  that  this  item  represents 
under  12%  of  the  total  cost,  the  margin  within 
which  economies  might  be  effected  is  compara- 
tively small.  The  item  of  materials  includes  a 
large  number  of  miscellaneous  substances  ;  the 
most  important,  probably  is  timber  used  under 
ground  ;  it  also  includes  the  coal  consumed  in 
providing  the  necessary  energy  for  working  the 
pit,  explosives,  lubricants,  and  materials  like 
rails,  ropes,  pipes,  canvas,  bricks,  cement,  etc. 
and  the  various  items  required  for  repairs  ami 
renewals.  All  these  were,  comparatively  speaking', 
reasonable  in  price  in  1913,  and  it  is  highly  : 
improbable  that  except  asregards  timber,  economics 
in  the  quantities  consumed  can  be  effected  in  the 
future.  On  the  contrary,  the  more  extended  use 
of  machinery  in  the  place  of  hand-labour  is  likely 
to  involve  greater  costs  under  this  head. 

Administration  includes  a  number  of  items. 
such  as  fees  of  directors,  salaries  of  managers  and 
secretaries,  the  cost  of  clerical  work,  of  surveys, 
legal  expenses,  compensation  for  surface  damage, 
rates  and  taxes'  (which  form  at  present  a  very 
heavy  item),  wayleaves,  etc.  No  great  exception 
can  be  taken  to  any  of  these  items  except  perhaps 
to  that  of  wayleaves  ;  the  18S9  Royalties  Com- 
mission determined  the  cost  of  wayleaves  at  aboui 
Jd.  per  ton  on  all  coal  raised  in  the  kingdom,  but 
it  is  probable  that  it  amounts  to  about  Jd.  per  ton 
at  the  present  time.  The  effect  of  wayleaves  is 
often  overlooked,  because  most  collieries  group 
wayleaves  and  royalties  under  the  same  heading  : 
the  two  are.  however,  really  quite  distinct.  A 
royalty  is,  as  I  have  shown,  the  purchase  price 
of  the  unsevered  coah  whereas  a  wayleave  is  rental 
paid  for  accommodation,  namely,  for  permission 
to  carry  coal  under,  through  or  over  someone's  j 
property.  The  price  asked  for  it  is  usually  the  i 
measure  of  what  the  colliery  company  can  be  com- 
pelled to  pay,  not  of  the  damage  suffered  by  the 
landowner.  I  cannot  but  think  that  this  system 
of  exacting  wayleaves  is  inequitable,  and  that  in 
this  as  in  many  other  countries  the  right  of  an 
owner  o»  minerals  to  transport  these  to  some  public 
means  of  communication  should  be  held  to  be  a 
servitude  imposed  in  the  public  interest  on  the 
ownership  of  all  land,  and  that  the  price  to  be 
paid  for  such  passage  should  be  assessed  by  an 
independent  tribunal  upon  the  basis  of  payment  i 
in  full  to  the  landowner  of  compensation  for  any  j 
injury  that  he  may  suffer  by  the  transil  of  the 
mineral,  but  nothing  more. 

The    amount    of    the    colliery    owner's    profit, 
including  in  this  term  interest  upon  and  redemption   | 
of  the  capital  invested,  is  a  subject  that  has  been   , 
frequently    discussed.     At    the    present    moment 


the  amount  of  capital  invested  in  coal  mines 
throughout  the  country  is  probably  just  about 
of  the  order  of  10s.  |  ■  c  ton  of  coal  raised  annuallv, 
and  this  figure  is  one  that  tends  to  increase. 

Dr.  J.  B.  Simpson,  in  his  little  work  on  "  Capital 
and  Labour  in  Coal  Mining,"  written  in  1900, 
considered  that  with  an  annual  output  , 
200,000.000  tons,  the  capital  invested  was  from 
80  to  100  millions,  and  that  the  average  return  on 
this  capital  did  not  exceed  5  " ,,. 

Dr.  Simpson,  in  the  above-quoted  work,  tabu- 
lates figures  for  the  periods  1700  to  1750,  and  for 
1860  to  1896,  and  Lord  Joicey  and  others  have 
based  calculations  upon  t  he  Board  of  Trade  Report 
for  1901  ;  putting  these  figures  in  the  same  form 
as  those  adopted  above  by  myself  for  1913,  the\ 
may  be  tabulated  as  follows  : 


1700  to 
1750. 

1866  to 
1306. 

1981. 

Wages    

Materials  and  administration 

Royalty      

' 
S7-5 

26-0 
12-5 
L'5-0 

.0/ 

66-0 

17-0 

8-6 

8-5 

% 
8-13 

100-0 

100-0 

100-00 

The  year  1913,  which  I  have  selected  for  illus- 
tration, happens  to  have  been  a  particularly  good 
year  for  the  coal  trade  as  prices  were  high  and 
profits  were  above  the  average.  In  that  year 
the  selling  price  was  approximately  10s.  per*  ton 
at  the  pit's  mouth,  so  that  the  profit  would  have 
been  also  805  %  on  the  -  :pital  invested.  It  must , 
however,  be  borne  in  mind  that  this  figure  is  the 
average  that  I  have  obtained  from  a  number  of 
colleries  in  successful  operation,  and  that  it  there- 
fore excludes  all  consideration  of  capital  com- 
pletely lost  or  sunk  in  unsuccessful  ventures,  i.e.. 
not  yielding  a  fair  return  ;  I  am  of  opinion  thai 
Dr.  Simpson's  estimate  of  a  return  of  5%  upon 
the  whole  of  tho  capital  expended  in  coal  mining 
in  the  country,  including  successful  and  un- 
successful ventures,  must  be  very  near  the  mark, 
whilst  as  above  said  8-05%  is  the  average  I  have 
obtained  from  ordinarily  successful  concerns.  II 
must  be  borne  in  mind  that  this  return  represent 
not  merely  interest  on  capital  invested  in  a  specu- 
lative business,  but  must,  also  provide  money  to 
form  a  sinking  fund  to  replace  tho  amount  of 
capital  invested.  Taking  the  average  life  of  a 
colliery  at  about  30  years,  and  allowing  for  a 
sinking  fund  to  accumulate  at  the  rate  of  3%  (s, 
reasonable  rate  for  1913),  this  would  amount  to 
a  charge  of  about  2 id.  per  ton  of  coal  raised,  or 
practicelly  2%  off  the  profit  above  given,  so  thai 
the  real  interest  on  capital  paid  by  these  successful 
collieries,  allowing  for  redemption,  is  about  6|%. 

Dr.  Simpson  considers  that  the  average  for  the 
country,  allowing  for  redemption,  is  about  3J%. 
a  view  in  which  most  authorities  concur,  and 
which  I  also  consider  to  be  very  near  the  truth. 

It  is  necessary  next  to  examine  tho  cost,  of 
transport  to  the  consumer,  and  it  is  self-evident 
(hat.  this  must  vary  within  the  widest  possible 
limits,  recording  to  whether  the  consumer  lives 
next  door  to  the  colliery  or  a  1  0  hundred 

miles  from  it. 

The  cost  of  coal  in  the  London  market  is  an 
instructive  example,  and  one  which  will  probabh 
be  the  most  interesting  to  the  present  audience. 
In  1913,  when  the  price  of  coal  at  the  pit's  mouth 
was  givm  officially  as  10s.  l-5d.,  the  prii  e  of  se>  - 
borne  coal  in  barges  in  the  Thames  wn«  niven  slso 
officially  af   21s. 
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K  is  difficult  (o  see  how  this  latter  cost  is  arrived 
at ;  tho  average  freight  from  the  Tyne  to  London 
during  1913  was  Ss.  6-5d.  p"i  ton.  Transporl 
From  the  collieries  to  th«.  steamer  in  the  county  of  j 
Durham  may  be  averaged  at  between  Is.  Sd.  and 
Is.  9d.  per  ton,  including  tho  cost  ol  putting  on 
board  and  trimming;  discharging  is  included  in 
Freight.  Tyne  river  dues  are  1  }d..  Port  of  London 
du^s  ljd.,  weighing  Id.,  so  that  the  balance  above 
cost,  or  say  5s.  3d.,  represents  profits  of  the 
various  merchants  through  whoso  hands  it 
passes,  and  loss  and  waste  in  carriage.  Coal 
carried  by  rail  pays  somewhat  higher  rates  ;  pro- 
bablyil  is  a  fair  estimate  thai  the  average  distance 
travelled  by  coal  that  comes  into  London  by  rail 
would  be  somewhere  about  ISO  miles.  Railway 
transport  in  this  country  is  unquestionably  ex- 
penshe.  a  tart  due  to  the  conditions  under  which 
the  English  railway  system  has  grown  up;  in- 
cluding the  cost  of  waggons,  which  in  most  cases 
arc  the  properly  of  the  colliery  owners,  terminal 
charges,  etc.,  the  average  price  per  ton  mile  for 
the  above  distance  should  be  approximately  0'9d. 
for  household  coals,  find  O-TGd.  for  manufacturing 
i  on  Is,  so  that  I  estimate  the  average  cost  of 
bringing  coa!  by  rail  into  London  at  somewhere 
about  9s.  per  ton. 

Wastage  in  transit  is  a  very  si  rious  item,  and 
may  range  from  "■  to  15%.  Merchants'  profits 
are  quit*  considerable  ;  I  do  not  suggest  that  any 
dealer  in  coal  in  any  stage  makes  unfair  or  ex- 
orbitant profits,  but  it  would  certainly  appear 
that  coal  passes  through  an  unnecessarily  large 
number  of  hands  between  the  pit  and  the  consumer 
in  nian\  cases. 

Reviewing  now  the  various  items  that  go  to 
make  up  the  cost  of  coal  to  tho  consumer,  the 
obvious  problem  for  the  future  is  to  determine 
whether  reductions  are  possible,  and  where  they 
arc  to  be  sought  for.  I  think  it  is  fairly  evident 
that  of  the  items  above  enumerated,  neither  the 
colliery  proprietors'  profit  nor  the  coal-owners' 
loyalty  leaves  much  margin  for  reduction.  Wages 
are  obviously  the  largest  item,  and  have  been 
growing  very  rapidly,  even  before  the  war.  Dr. 
Simpson,  in  his  work  already  alluded  to,  states 
that  in  1700  the  hewer  received  for  his  wages 
one-twelfth  of  the  selling  price  of  coal,  in  1800  one- 
eighth,  in  1806  one-fifth,  and  in  1913,  as  shown 
above  by  myself,  one-third. 

If  the  rate  of  wages  per  day  is  not  to  go  down 
to  its  previous  level  (and  it  is  not  in  the  least 
likely  to),  the  only  chain  e  of  reduction  in  this 
item  would  be  by  increased  output;  this  might 
!.e  obtained  to  some  extent  if  it  were  possible 
to  get  the  coal-miner  to  sec  that  the  only 
salvation  for  the  industry  in  the  future  lies 
in  increased  production,  or  it  may  be  brought 
about  by  the  more  extensive  and  better  application 
of  mechanical  methods.  In  this  country  we  have 
been  relatively  slow  to  adopt  coal-cutt  ing  machines, 
but  they  have  now  gained  a  fair  footing  in  the 
industry,  and  their  use  is  extending  yearly.  The 
employment  of  coal-cutting  machinery  is  a  problem 
that  cannot  be  treated  in  general  t  erms,  occause 
the  conditions  of  different  coal  seams  vary  within 
very  wide  limits,  but  there  is  little  reason  to  doubt- 
that  in  the  fut  ore  machines  will  be  devised  capable 
of  being  adapted  to  even  the  most  widely  varying 
conditions.  In  the  same  way  mechanical  means 
will  no  doubt  bo  used  to  decrease  the  amount  of 
off-hand  and  surface  labour,  these  two  items 
amounting  together  to  nearly  as  much  as  the 
hewing  cos'  by  itself.  There  is  but  little  hope  that 
the  cost  of  materials  will  come  down  very  much  ; 
in  fact,  it  is  more  likely  to  increase  than  to  decrease 
in  the  future,  not  only  because  materials  in  them- 
selves are  likely  to  cost  mora,  but  because  an  ! 
increased  use  of  machinery  m  essarily  implied  an 
«,se  in  the  employment  of  materials, 


In  an  interesting  paper  by  Dr.  O.  O.  Smith  and 
Mr.  C.  B.  Lesher,  on  "The  t'ost  of  Coal  (in 
America),"  read  before  the  American  Mining 
Congress  in  November  11th,  1910,  the  authors 
wiite  : — 

"Anyone  who  is  at  ail  cognisant  of  tho  trend 
in  the  price  of  labour  and  material  can  sen  little 
hope  ol  relief  in  lower  costs  for  these  items." 

It  may  be  of  Interest  to  point  out  that  this  con- 
clusion, which  quite  agrees  with  my  own,  indicates 
bow  closely  the  American  position  resembles  ours. 
Furthermore,  it  may  be  noted  in  passing  that  the 
distribution  of  items  is  not  unlike  ( ur  own;  in 
Hie  above  paper  certain  figures  are  given,  (rem 
which  it  can  be  calculated  that  the  percentage  of 
various  items  going  to  make  up  the  net  cost  of 
bituminous  coal  in  the  United  States  averages  as 
follows  : — 


Labour      03 

Materials 17 

Administration    In 

Royalty   4 


The  head  of  administration  ini  hides  many  items 
such  as  rates  and  taxes,  which  are  beyond  the 
control  of  the  colliery  company.  In  others, 
however,  the  possibility  of  certain  economies  is 
not  excluded,  and  this  is  even  more  likely  to  be 
true  of  the  charges  incurred  after  the  coal  has 
left  tho  pit's  mouth.  It  may  be-  suggested  that 
one  of  the  most  promising  methods  of  dealing 
with  the  situation  would  be-  by  a  close  federation 
among  colliery  companies.  If  for  instance  all 
the  collieries  in  a  coalfield  were  federated  and 
administered  us  one  large  unit,  t  J  it  ■  costs  of 
administration  would  be  reduced,  selling  charges 
would  be  greatly  decreased,  because  tile  elimin- 
ation of  competition  would  avoid  the  necessity 
for  the  numerous  agents  and  merchants  who  are 
now  maintained  by  the  coal  trade.  Supplies 
could  probably  be  purchased  to  better  advantage 
and  more  cheaply  by  SO  large  an  organisation,  and 
it  could  maintain  a  staff  for  the  special  purpose  of 
conducting  researches  with  a  view  tec  cheapening 
production  011  a  scale  that  is  impossible  for  the 
existing  smaller  companies.  Above  all,  if  the 
coal  production  of  the  country  were  concentrated 
in  the  hands  of  a  very  small  number  of  largt 
organisations  of  this  kind,  it  would  probably 
be  possible  to  mark  out  definite  areas  within 
which  other  coalfields  would  refrain  from  com- 
peting, and  thus  reduce  the  amount  of  transport 
of  coal  to  a  minimum.  Sere  again  I  am  of  vory 
much  the  same  opinion  as  the  American  papei 
that  I  have  just  quoted,  which  says  : — 

"  In   the'   item   of   transportation   perhaps   the 

most,  promising  relief  is  that  of  reducing  the 
length  of  haul."  I  have  already  pointed  out  that 
the  cost  of  railway  transport  in  this  country  is  very 
high  :  if  our  railway  conditions  were  like  those 
of  India,  where  coal  is  carried  at  0'ld.  per 
ton-mile,  matters  would  be  on  a  very  different 
footing.  We  must,  however,  lace  1 1 1 « -  fact  that 
any  great  reduction  in  the  cost  of  railway  carriage 
in  tliis  country  is  out  of  the  question.  One  of 
the  most  promising  modes  of  lowering  the  cost 
of  coal  to  the  distant  consumer  would  be  by 
reviving  and  improving  the  inland  navigation 
of  the  United  Kingdom.  Unfortunately  our 
canals  have  been  neglected,  and  have  mostly 
been  allowed  to  fall  into  the  hands  of  the  railway 
companies,  whose  interest  it  has  been  rather  to 
stop  than  to  foster  canal  transport.  .Much 
interesting  matter  may  be  found  in  the  Report 
of  the  Royal  Commission  on  Canals  and  Inland 
Navigation  of  tho  United  Kingdom,  1900  ;  it 
appears  thai  tie'  charge  per  ton-mile  by  canal 
averages    about    0'5d.,  whilst   in  the  evidence  of 
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Mr.  W.  H.  Bartholomew  before  that  Commission 
it  is  stated  that  the  working  cost  of  horse  haulage 
•  is  only  l-13th  pennv  per  ton  mile  ;  there  would 
appear  therefore  to  be  a  large  field  here  in  which 
improvements  may  be  effected. 

As  I  have  pointed  out  previously,  the  item  of 
waste  is  a  serious  one  ;  here  again  economies 
might  be  effected  by  the  operation  of  large  units. 
If  at  all  large  coal  receiving  depots  the  fines  and 
dust  were  collected  and  made  into  briquettes, 
these  could  be  sold  at  the  price  of  the  best  round 
coals,  whilst  the  cost  of  their  manufacture  is  not 
a  serious  item.  This  system  of  briquetting  coal 
dust  at  receiving  depots  has  been  in  vogue  in 
G.rmany  for  a  considerable  time,  and  ought  in 
my  opinion  to  be  adopted  without  delay  in  this 
country. 

I  do  not,  however,  pretend  to  be  able  to  do 
more  than  throw  out  a  few  suggestions  indicating 
the  possibi.tiies  of  the  future.  That  we  cannot 
continue  as  we  are  for  an  indefinite  period  is 
to  my  mind  quite  certain.  Whatever  else  may 
occur,  I  think  it  undoubted  that  we  shall  have  to 
look  forward  to  a  period  of  most  strenuous  indus- 
trial competition  when  peace  is  restored,  and  that 
we  shall  be  entering  upon  that  competition 
under  conditions  less  favourable  than  those  which 
we  have  hitherto  enjoyed,  because  our  great 
accumulation  of  capital,  which  formed  one  of  the 
the  main  elements  of  national  strength,  will  have 
been  sadly  diminished,  and  unless  we  are  able  to 
produce  at  least  as  cheaply  as  other  nations,  I  see 
but  little  hope  of  retaining  our  former  industrial 
ascendancy.  This  ability  lies  entirely  within  the 
power  of  labour  to  maintain  or  to  destroy.  The 
only  solution  that  I  can  see  for  the  problem  lies 
not  in  low  wages  but  in  high  production,  which 
could  probably  be  best  stimulated  by  making 
wages  dependent,  not,  as  hitherto,  upon  prices, 
which  labour  cannot  control,  but  upon  output, 
which  is  wholly  within  contro  lof  the  worker. 

Discussion. 

Dr.  Chakles  Carpenter  said  that  the  fact  that 
labour  was  the  key  of  the  whole  question  could 
not  have  been  better  emphasised  than  by  the 
figures  the  President  had  given  of  the  constant 
decrease  in  the  output  per  man.  Tho  restriction 
of  output  by  the  workman  was  one  of  the  most 
serious  problems  that  had  to  be  faced.  Unfor- 
tunately most  of  the  antagonism  was  based  upon 
the  idea  that  the  future  prosperity  of  the  working 
man  depended  upon  his  output  of  work.  This 
was  observable  not  only  in  the  unskilled  trades, 
where  one  might  expect  to  find  it  owing  to  lack 
of  training  and  a  somewhat  lower  standard  of 
knowledge,  but  also  in  the  highly  skilled  trades. 
Workers  were  imbued  with  the  idea  that  the  less 
they  did  the  more  work  there  would  be  for  them. 
To  what  extent  this  feeling  originated  with  the 
fear  of  unemployment  it  was  difficult  to  say,  but 
an  allowance  must  be  made  for  that  fear  when  on? 
considered  the  conditions  under  which  labour 
mostly  earned  its  living.  One  would  have  thought 
that  the  conditions  through  which  the  country 
was  now  passing  would  have  opened  the  eyes  of 
labour  generally  to  tho  seriousness  of  that  attitude, 
vet  they  know  it  was  not  the  case,  and  this  showed 
how  deeply  rooted  was  the  practiro.  With  regard 
to  the  coal  industry,  it  was  the  fact  that  a  largo 
amount  of  the  coal  brought  to  the  surface  was 
very  badly  cleaned,  and  the  amount  of  dross  and 
dirt  in  it  now  was  much  greater  than  in  normal 
times.  The  reason  was  that,  as  in  all  other 
industries,  there  was  a  shortago  of  men  and  the 
ordinary  labour  for  cleaning  was  not  available. 
The  war  had  shown  that  an  enormous  amount  of 
work,  even  of  tho  most  strenuous  kind,  could  be 
performed    by    woman   labour  ;     but    tho    labour 


of  the  picking  belts  was  not  of  that  arduous 
charatter.  The  coal  travelled  along  a  canvas 
band  and  there  were  pickers  on  either  side  who 
picked  off  the  lumps  of  stone  or  dross.  There  was 
now  not  enough  male  labour  to  do  this  work,  and 
the  result  was  that  dross  was  sent  with  and  at 
the  same  transport  cost  as  the  coal.  Cleaning 
was,  however,  work  which  women  could  easily  do, 
but  the  unions  were  so  short-sighted  that  they 
would  not  allow  them  to  be  employed  on  the  belt-. 
It.  was  hardly  con-eivable  that  we  were  in  the 
fourth  year  of  the  war  and  that  a  union  so  respons- 
ible, and  which  had  produced  such  splendid  men — 
ho  need  only  mention  one,  the  Rt.  Hon.  Thos.  Burt — 
should  take  up  such  an  attitude.  If  the  working 
man  in  industry  took  that  9hort-sighted  view  he 
was  afraid  there  was  no  hope.  It  did  not  matter 
whether  we  won  the  war  or  not — we  should  Lose 
our  future  unless  we  could  change  this  view  of 
labour.  How  was  it  to  be  done  ?  Had  sufficient 
trouble  .been  taken  to  teach  labour  its  responsi- 
bilities in  this  matter  ?  Had  we  begun  as  we 
ought  to  have  done  at  the  schools  ?  Had  we  seen 
that  the  system  of  training  and  teaching  was  tho 
right  and  proper  one  to  bring  up  the  young  as 
good  citizens  ?  He  was  afraid  we  had  done 
nothing  of  the  kind.  In  a  large  majority  ot  cases 
our  education  had  been  conducted  on  the  cheapest 
and  most  narrow-minded  lines,  though  it  was  vital 
to  the  progress  of  the  nation  as  a  whole.  So  that 
however  we  might  blame  labour  we  must  bear 
a  great  deal  of  the  blame  ourselves.  That  was 
one  respect  in  which  employers,  as  well  as  the 
employed,  must  alter  their  practice.  They  must 
take  more  interest  in  their  workers  and  get  them 
to  take  more  interest  in  the  prosperity  of  their 
particular  industry  than  they  liad  done  in  the  past. 
One  point  which  he  knew  was  controversial,  but 
which  should  be  mentioned,  was  the  export  of  coal. 
He  thought  the  authorities  were  now  alive  to  tin- 
fact  that  the  coal  industry  was  a  national  one, 
using  the  word  nation  1  in  a  bigger  sense  than  it 
had  been  used  in  the  past.  There  were  responsible 
people  concerned  with  problems  of  reconstruction 
who  realised  that  fuel  was  one  of  the  most  vital 
of  these  problems,  and  that  what  was  true  of  coal 
was  also  realised  in  regard  to  all  minerals  in  the 
kingdom  and  the  Empire.  If  the  programme 
which  he  behoved  would  be  carried  outwas  carried 
out,  we  should  see  as  one  of  the  fruits  of  reconstruc- 
tion a  broad-minded  view  in  which  all  these  possi- 
bilities were  taken  into  account.  Much  had  been 
left  to  private  enterprise  in  the  past.  He  believed 
it  was  true  that  there  was  no  obligation  to 
deposit  records  of  borings  which  had  been  made 
in  different  parts  of  the  country.  Borings  had 
takeu  place  for  minerals  of  cne  kind  and  pnother 
of  which  the  State  had  no  knowledge  whatever. 
That,  of  course,  was  clearly  wrong.  The  State 
ought  to  be  in  touch  with  every  development  of 
this  kind  which  was  going  on.  He  thought  in  all 
probability  there  would  be  some  method  by  which 
the  search  for  or  production  of  minerals,  including 
coal,  would  be  associated  with  some  central 
authority.  We  should  then  not  again  do  what  we 
did  at  Travancore,  where  we  turned  the  mineral 
rights  over  to  the  Germans  because  it  was  reported 
that  the  mineral  there  was  not  monazite  but  some- 
thing else.  Referring  again  to  coal  mining,  the 
slow  progress  of  mechanical  coal  cutting  in  Great 
Britain  had  not  been  altogether  due  to  the  mine- 
owners.  There  was  the  prejudice  with  regard  to 
its  use  by  the  men  and  the  general  view  of  labour 
towards  the  carrvinc  on  of  work  by  machinery. 
It  thus  became  very  difficult  for  the  capitalist  to 
put  down  machinery  because  the  expressed  policy 
of  labour  was  that  while  the  employers  could  put 
down  the  machinery,  labour  would  rcculate  its 
effectiveness.  He  believed  the  attitude  in  the 
United  States  was  different,  and  it  would  be 
interesting  to  know  why  the  workmen  there  ■■■■ 
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so  very  much  more  enlightened  in  that  respc  I 
than  they  were  over  here. 

Mr.  Arnold  Lottos  said  with  regard  to  royal- 
ties that  hitherto  the  i-oyalty  which  the  land- 
owner gof  was  very  moderate;  Bid.  a  ton  was 
not  high,  and  in  England  up  to  "now  royalties 
had  been  lower  than  in  any  other  country   in  the 

orld  on  the  average.  But  the  position  was 
like  U  to  be  different,  Years  ago  it  had  been  possible 
i"  pick  'mi  quite  a  number  ol  sites  where  coal 
■  Quid  bo  ioiuul  bui  now  this  was  not  the  > 
Landowners  would  get  to  know  the  value  oi  their 
land  and  when'   there   wet  nt    capitalists 

competing  Eor  land  the  loyalty  was  likely  to 
increase.     The  effect   would  be  to  raise  the  price 

Ol   capital   for  coal   mining   and   moiv   harm   would 

be  done  by  the  disturbance  ol  confidence  than  was 
gained.  Speaking  with  30  years'  experience, 
he  suggested  thai  the  nation  should  buj  up  the 
coal-owners  at  a  fair  price.  He  did  nol  think 
i  erj  much  of  the  impi  o>  ement  ol  i  anals  in 
country  because  of  the  short  distances  concerned. 
There  was  no  economy  In  sending  coal  by  barge, 

and    1 1  uit    was    the    reason    why    the    .anals    Were 

not  very  mm  b  used.  It  was  different  In  Europe 
and  America  where  the  canals  might  be  hundreds 
of  miles  long.  With  regard  to  boreholes,  the 
Geological  Survey  officials  were  very  diligent 
in  finding  out  all  the  boreholes  that  were  sunk 
and  it  was  very  difficult  to  put  down  a  borehole 
without  some  official  trying  to  find  oul  what 
had  been  done  and  what  had  been  discovered. 
But    if   anyone    had   spent    E10,000   or   £20,000   on 

ascertaining  certain  tacts   tor  their  own   private 
■   he  did  not  sec  uh<   he  should  make  everybody 
r  present  of  thai  information. 

Prof.  .1.  S.  8.  BRAME  said  that  the  paper  had 
removed  certain  misconceptions  which  had  existed 
as  to  questions  relating  to  economics  in  coal  pro- 
duction, more-  particularly  royalties  and  profits. 
Dr.  Carpenter  had  mentioned  the  export  of  coal 
and  he  could  not  but  think  that  this  was  a  matter 
which  was  very  intimately  connected  with  the 
whole  question  and  one  which  was  certain  sooner 
or  lat.r  to  become  a  verj  important  question  for 
consideration  in  this  country.  At  the  present 
I  ime  we  exported  one-third  of  our  production,  and 
in  the  live  years  prior  to  the  war  we  exported  the 
equivalent  of  two  years' production.  Brom  1873 
to  1914  we  exported  about  two  thousand  million 
tons.  It  seemed  to  him  that  this  exportation 
must,  bring  us  appreciably  nearer  to  the  day  wh(  n 
we  should  not  have  cheap  coal.  With  regard  to 
the  decline  in  output  per  head.  Prof.  Louis  looked 
to  an  increase  in  the  production  per  head  as  the 
salvation  of  the  situation.  If  there  was  increased 
production  of  coal  a  -  the  result  of  more  strenuous 
labour,  and  probably  the  introduction  of  better 
machinery,  would  not  that  react  in  producing  a 
fall  in  prices  ?  If  that  were  the  case  he  could  not 
Bee  how  high  wages  were  to  be  maintained. 
Could  Prof.  Louis  give  any  data  as  to  the  corre- 
sponding output  ner  head  of  those  engaged  in  the 
coal  industry  in  other  countries  P  Prof.  Louis  also 
had  referred  to  i  ombines  whii  h  would  bring  about 
considerable  economies  in  administration.  Inhere 
■  one  or  tt  o  directions  other  than  those 
iii  t  .iic :ed  by  Prof.  Louis  in  which  combines  would 
have  advantages.  If  tin  re  were  efficient  combin- 
ation ami  efficient  mt  at  of  pits  over  a 
considerable  area  it  would  be  possible  bj  meant 
"f  electric  distribution  of  power  from  central 
generating  stations  working  on  coal  which  had 
probably  a  very  low  market  value,  to  operate  the 
pits  :t  a  v.-ry  greatly  reduced  cost  and  in  thai 
way  economise  on  thi  d  at  the  collieries. 
It  would  favour  the  introduction  of  coal-cutting 
machinery  which  in  many  cases  was  electrically 
driven.  In  this  way  then-  would  he  the  advantage 
of  utilising  this  waste  coal  and  obtaining  a  con- 


siderable amount  of  by-products  of  very  great 
value,  Briquetting  was  one  method  of  disposing 
of  the  low-class  small  fuel  at  depots,  but  such  , 
bituminous  coal  mixed  with  pitch  would  probably 
give  a  briquette  which  would  net  appeal  to  the 
ordinary  consumer.  In  Smith  Wales,  where 
nearly  all  the  briquetting  was  done  in  this  c  ountry, 
90%  of  the  total  amount  of  coal  briquetf«d  was 
-(•am  coal,  ami  was  low  in  volatile  matter.  What 
was  wanted  was  a  really  good  briquetting  agent 
other  than  pitch  which  was  suitable  to  highly 
bituminous  coals. 


Mr.  W.  II.  QUARJBELL  suggested  that  the  figure 
tor  royalty  given  in  the  paper  was  rather  on  the 
high  side-.  As  regards  materials  we  must  no 
look  for  any  reduction  in  the  cost  in  the  futuru, 
at  any  rate-  for  several  years.  He  would  like 
particularly    to    mention    the    cost    of    waggons, 

Which  was  an  extremely  serious  thing.  While  the 
waggon  trade  was  bound  to  have  a  period  of  groat 
prosperity  after  the  war.  the  waggons  belonging 
to  the  private  owner  and  to  collieries  were  rapidl] 
deteriorating.  Moreover,  we  had  yet  to  soh  e  the 
problem  of  whether  we  were  going  to  have  8,  10, 
15,  or  20-ton  waggons.  Then  again  tubs  were  a 
serious  question.  A  great  many  were  inclined  to 
complain  of  the  officials,  but  they  must  admit 
thai  the  officials  had  been  fairly  lenient  on  this 
question  of  tubs  and  dust.  The  Clifton  prosecu- 
tion, which  ended  about  10  days  previously,  had 
enlightened  them  ard  was  a  caution.  The  ditli- 
culties,  however,  under  present  circumstances  of 
getting  tubs  into  the  pits,  and  bringing  them  to 
the  level  in  accordance  with  the  statute,  had  not 
received  quite  sufficient  justice.  Prof.  Louis  liad 
put  down  interest  and  profit  at  8'fi5%and  he  had 
stated  that  this  figure  was  for  mines  which  had 
been  successful.  His  own  calculations  related  to 
certain  concerns  which  had  passed  through  many 
difficulties  and  which  he  could  not  say  had  been 
so  successful,  but  taking  into  account  a  proper 
sinking  fund  the  profit  was  under  5%.  If  it 
had  not  been  for  carrying  on  a  trade  upon  which 
the  country  so  much  depended,  the  people  with 
money  in  many  colliery  concerns  would  have  been 
better  off  if  they  could  have1  invested  in  War  Loan. 
With  regard  to  prices,  it  was  not  without  interest 
to  notice  that  whereas  in  the  metropolis  at  the 
present  time  a  good  class  coal  could  he  obtained 
for  39s.  fid.  and  a  good  kitchen  coal  for  35s.  fid.,  the 
price  of  coal  in  Frankfort  was  53s.  Id.  He  had 
taken  out  from  general  statistics  of  the  United 
Kingdom  the  comparative  figures  of  production 
for  1897  and  1912  per  annum  per  person  employed 
at  tfye  pits.  Id  the  former  year  it  was  -J9S  tons 
and  in  1912  it  had  fallen  to  244  tons.  That 
a  very  serious  drop.  He  admitted  that  in  1912 
there  was  a  coal  strike  and  so  probably  the  241 
tons  would  have  to  be-  taken  as  a  little  higher,  but 
between  those  two  years  there  were  two  ve 
marked  epochs.  One  was  the  Workmen's  Com- 
pensation Acts  and  the  other  the  Eight  Hours  Ai  ' 
In  the  United  States  in  the  corresponding  years 
the  production  per  annum  per  person  employed 
was   494   and   t)(i0   tons  respectively,  and   to  him 

these     Were     | t      remarkable      QgUreS.         As      ice     CO 

operative-  working,  anyone  who  had  had  anything 
to  do  with  the  working  of  collieries  must  be 
impre  -seel  with  the  difficulty  of  regularly  procuring 
sufficient  spares  or  of  borrowing  an  article  from 
your  neighbour.  Therefore- it  would  be  ol  enormous 
advantage  to  have-  central  buying  agencies  fo 
various  districts  in  order  to  influence  standard- 
isation   of    the    apparatus    employed.      \    furthet 

lire  for  the  successful  future  working 
collieries  was  the  working  of  the  thin  seam.  That 
was  a  problem  that  had  com"  forward  with  great 
"msness.  At  a  meeting  on  November  luth  iu 
I  n  ashire,  a  very  experienced  colliery  manager, 
Mi.    .1     Jackson,   said   that    in    19|o.   which   was  a 
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perfectly  peaceful  and  normal  year,  he  hart  put 
some  of  his  best  men  on  to  a  2-ft.  scam  and  the 
greatest  output  he  could  get  was  one  ton  per  man 
per  day.  Sir.  Jackson  had  said  that  it  was  his 
considered  judgment  that  under  present  conditions, 
including  the  minimum  wage,  he  would  not 
venture  to  expect  more  than  }  ton  per  man  per 
day  from  such  a  seam.  Another  very  important 
point  was  that  the  collieries  of  this  country  hart 
very  largely  grown  up  by  rule  of  thumb  and  by 
rough  and  ready  methods  of  management  and 
that  they  had  not  called  in  early  enough  the  man 
of  science. 

Major  (i.  E.  Morgan.",  P..E.,  suggested  thai  one 
method  of  increasing  output  was  to  guarantee  to 
the  workmen  that  the  rate  which  they  had  been 
promised  should  be  maintained  notwithstanding 
the  greater  output.  The  concurrent  advantage  to 
the  colliery  proprietor  of  the  increased  total  output 
and  resultant  lowering  of  total  cos!  per  ton  of  coal 
landed  was  manifest.  He  thought  that  the  realisa- 
tion of  this  guarantee  was  one  of  the  reasons  whj 
in  .America  the  output  per  man  per  shift  was  as 
high  as  it  was,  although  the  greater  thickness  of 
the  seams  was  the  main  factor  in  the  big  output 
they  got  there.  Our  seams  were  relatively  so 
very  thin  that  it  had  not  been  possible  to  introduce 
the  same  simple  coal-cutting  machinery  which  was 
in  vogue  in  America.  It  was  not  suitable  to  our 
older  collieries. 

With  regard  to  the  output  from  thin  .seams, 
Major  Morgans  stated  that  he  had  cut  coal  from 
thinner  seams  than  2  ft.,  and  he  could  say  thai 
there  were  plenty  of  collieries  working  on  thin 
seams  which  were  getting  very  much  larger  out  pul  s 
per  man  than  had  been  mentioned  l.y  Mr.  Quarrell. 

Mr.  Walter  F.  Reid,  referring  to  the  qti.    tion 
of  the  thickness  of  seams,  said  that  in  the  case  of 
the  St.  Louis  Exhibition  there  was  a  very  thick 
seam,    into    which    the    railway    waggons    were 
lowered  and  loaded  by  the  hewers  underground. 
The  coal  was  not  touched  afterwards,  but  crushed 
and  burned^under  the  boilers,  and  in  the  same  way 
the    ashes    were    removed    mechanically.     Long 
rows  of  these  trucks  were  ready  for  this  work  and, 
moreover,  they  had  a  capacity  more  than  double 
that  of  our  trucks.     The  works  which  they  served 
produced  about  half  a  million  horse-power.     It  was 
a  case/in  which  the  consumer  and  the  miner  worked 
together.     The   distance  was   certainly   not   very 
great,  but  it  was  not  less  than  the  distances  found 
in  our  industrial  areas  in  the  north  of  England 
and  the  Midlands.     Altogether,  he  thought  there 
was  a  possibility  of  a  better  arrangement   being 
made    between    the    miner    and    the    user.     One 
method  which  had  not  been  referred  to  was   to 
gasify  the  coal  in  the  lower  part  of  the  mine,  in   a 
producer,  without  bringing  the  coal  to  the  surface 
for  the  purpose.     He  had  suggested  that  before 
and  knew  that  Prof.  Louis  would  raise  objections 
to  it  and  say  it  was  dangerous  and  that  the  Govern- 
ment would  not  allow  it,  but  at  the  same  time  it 
was  quite  possible,  from  the  scientific  and  practii  a] 
point  of  view,  to  produce  power  at  the  bottom  of 
the  mine  and  send  it  along  a  wire  instead  of  trans- 
porting   a    very    great    dead    weight   of   coal    in 
trucks  and  bringing  the  trucks  back.     That  was 
■enormously  wasteful  and  the  possibilities  of  what 
could  be  done  in  this  direction  were  to  be  seen  in 
the  manner  in  which  some  of  the  London  railways 
had  been  electrified,  the  power  being  transmitted 
f.'om  one  large  power  house.     As  to  briquettes,  lie 
tiought  it  would  be  found  that  where  lump  .  ...  I 
could  be  had  they  would  not  prove  remunerative, 
as  they  would  have  to  be  sold  at  a  lower  rale  than 
the  expense  of  briquet  ting  would   bear.      He  also 
mentioned  the  use    of  dust   in  central   establish- 
ments not  for  briquetting   but    for  obtaining  by- 
products and  power  on  the  spot.     Dual  should  be 


utilised  in  a  central  position  ;  it  was  simpi> 
nibbling  at  a  very  big  thing  if  a  lot  of  small  installa- 
tions were  put  up  Over  the  country  for  utilising 
small  quantities  of  coal  dust  fuel.  Indeed,  he 
thought  the  whole  problem  of  power  would  have 
to  be  solved  somewhat  on  the  lines  he  had  men- 
tioned at  St.  Louis,  viz..  pulverising  the  coal  at  the 
i  pits  and  using  it  mechanically  under  the  bojlers. 
This  prevented  waste  during  combustion  and  was 
a  better  way  of  utilising  coal  than  having  lump 
coal  of  different  sizes  and  all  sorts  of  differences  in 
working  conditions  which  the  consumer  was 
always  grumbling  at  but  could  not  control. 

Mr.  I .  \Y.  Gordon*  said  that  in  the  comparison 
which  had  been  instituted  between  American 
and  English  costs  there  were  certain  discrepancies 
which  he  hoped  it  would  be  quite  easy  to  put 
right.  There  was  first  the  question  of  profit  which 
appeared  in  the  English  statement  but  did  n>t 
appear  in  the  American  statement,  and  then  there 
\\;is  also  the  question  of  materials  and  adminis- 
tration. Prof.  Louis  had  said  that  in  this  matt,  i 
there  was  not  so  much  differerfce  between  the 
English  and  American  account,  but  lookingat  the 
figures  there  would  seem  to  be  a  very  considerable 
difference.  In  the  English  statement  materials 
and  administration  appeared  together  as  16 £%, 
whereas  in  the  American  statement  materials 
alone  came  out  to  17  %  and  administration  on  top 
of  that  amounted  to  10  %,  a  total  of  27  %  as  against 
16i%  in  the  English  statement.  He  did  not. 
know  whether  he  had  misapprehended  the  figure* 
but  it  appeared  to  him  a  point  that  was  worth 
clearing  up.  Prof.  Louis  had  also  stated  that  it 
was  difficult  to  see  how  the  cost  of  sea-borne  coal 
was  arrived  at  and  that  there  was  a  difference  of 
5s.  3d.  representing  the  profits  of  the  various 
merchants  through  whose  hands  the  coal  passed, 
as  well  as  waste  and  loss  in  carriage.  The  answer 
to  this  question  appeared  to  be  furnished  by  the 
estimate  of  the  cost  of  bringing  coal  by  rail  into 
London  at  9s.  per  ton.     He  took  it  that  the  cost 

I  of  bringing  it  by  rail  must  regulate  the  cost  to  the 

I  London  purchaser  for  the  reason  that  a  very 
large  proportion  of  our  coal  must  be  brought  by 
rail.  Thus  the  price  of  rail-borne  coal  must 
regulate  the  price  of  that  coal  which  was  brought 
by  sea.     In  other  words,  the  sea-borne  coal  must 

;  bear  the  price  of  rail-borne  coal. 

Mr.  J.  B.  Cow-burn  said  it  seemed  that  a 
reduction  in  the  price  of  coal  must  take  place 
cither  bv  increasing  the  rate  of  output  per  man 
or  by  diminishing  wages.  He  did  not,  however, 
recognise  why  it  was  necessary  to  disturb  the 
whole  of  the  labour  market  when  the  object  could 
be  achieved  by  legislation  which  would  reduce 
the  railwav  rate  for  carrying  the  coal  to  London. 
The  conditions  of  mining  underground  were 
certainly  not  such  as  to  induce  the  miner  to  want 
to  work  longer  than  necessary.  He  noticed  that 
whereas  wayleaves  were  id.,  royalties  were  8d. 
The  man  who  was  paid  the  higher  figure  had  the 
surface  of  his  land  left  practically  intact  to  do 
what  he  pleased  with  but  the  man  over  whose  laud 
wayleaves  were  obtained  was  deprived  ot  bne 
use"  of  a  certain  amount  of  his  land  entirely. 
As  to  the  suggestion  that  there  should  be  com- 
bination among  colliery  owners,  he  quite  realised 
that  this  might  lead  to  administrative  economic-. 

i  but    combines    were    generally    looked     upon    a- 
likely  rather  to  force  up  prices  than  to  dectf 
them. 

Mr.  Nobman  Swindon  said  thai  '  h*P 

pened  in  Imerici    with  regard  to  in  i  itput 

per  man  had  been  the  development  ol  a  ;;••« 
system  of  management  op  scientific  lines,  i  >- 
was  the  outcome  of  a  number  of  verj  arte 
researches  on  the  part  of    Mr.  ■•'■■•   >"" 

investigated    the    .,...-  ^ 
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and  reduced  them  considerably  and  at  the  same 
time  increased  the  output  from  9  to  40  times 
according  to  conditions.  IJe  himself  was  engaged 
at  the  present  time  in  working  out  bonuses  and 
had  found  that  it  was  possible  to  slir.w  a  sub- 
stanl  ial  dei  rease  in  costs,  at  the  same  time  almost 
doubling  the  men's  wages.  The  point  to  be 
borne  in  mind  was  that  they  must  have  tin'  eon- 
Bdence  of  the  men  and  that  there  would  be  no 
attempt  to  cut  the  rate  merely  because  the  men 
were  earning  high  wages,  otherwise  the  bonus 
system  would  be  doomed  to  failure.  It  was 
purely  a  matter  of  careful  analysis  for  the  men  to 
double  their  wages  and  the  cost  to  be  reduced  by 
one-tlurd.  That  was  one  of  the  reasons  why  the 
output  in  America  was  greater  than  it  was  in  this 
country. 

Prof.  Lotris,  replying  to  the  discussion,  said 
that  hi  hoped  il  would  not  be  thought  that  he 
su]  gested  thai  the  workman  alone  was  to  blame, 
lie  considered  the  employer  was  at  least  as  much 
to  blame  as  the  workman  for  the  position  in  which 
we  found  ourselves  to-day.  At  present,  however, 
the  workman  had  the  upper  hand,  and  it  was 
better  to  commence  the  attack  on  that  side,  but 
it  cert  a  inly  was  not  his  aim  to  suggest  that  the 
fault,  lies  entirely  with  him.  Mr.  Cowburn  had 
asked  why  royalties  amounted  to  Od.  and  way- 
leaves  to  £d.  That  question  implied  a  miscon- 
ception of  the  difference  between  the  two  things  : 
a  royalty  was  a  purchase  of  the  coal,  whereas  a 
wayleave  was  merely  an  occupation  rental,  either 
above  or  below  ground.  An  owner  could  only 
sell  his  coal  once,  whereas  he  could  lease  his  land 
underground  or  above  ground  for  an  infinite 
period.  The  same  speaker  also  suggested  legis- 
lation to  reduce  the  railway  rate,  but  legislation 
could  not  reduce  the  cost  of  railway  transport. 
It  was  impossible  to  cheapen  things  by  legislation. 
Suppose  as  an  extreme  case  that  the  country 
took  over  the  railways  and  carried  the  coal  for 
nothing,  that  would  not  reduce  the  cost  of  carriage. 
The  country  would  pay  for  it,  and  the  cost  would 
come  out  of  the  nation's  pocket .  Such  suggestions 
were  based  entirely  on  an  economic  fallacy. 
Prof.  Brame  and  Mr.  Gordon  both  wanted  to  know 
why  the  American  colliery  owner  made  no  profit. 
He  must  confess  that  the  table  he  had  exhibited 
did  r.it  her  suggest  that,  but  the  fact  was  that  he 
had  simply  quoted  figures  which  the  American 
authorities  had  supplied  ;  they  did  not  suggest 
that  the  Americans  made  no  profit,  but  simply 
that  the  profit  was  not  disclosed.  The  percentages 
were  simply  the  percentages  of  the  cost  of  coal 
without  taking  profit  into  account  and  that  was 
why  they  were  somewhat  higher  relatively  than 
the  English  figures.  In  reply  to  Mr.  Gordon,  he 
himself  could  see  no  discrepancy  between  tin 
respective  figures  although  the  American  ones 
were  a  little  higher  than  the  English  for  the  reason 
he  had  given.  .Mr.  Gordon  also  suggested  that 
the  reason  why  sea-borne  coal  apparently  made 
a  larger  profit  was  because  the  price  was  based  on 
tho  price  of  coal  brought  by  rail.  That  was,  on 
the  sun.  [uite  obvious  suggestion,   but    he 

himself  had  hesitated  to  put  it  forward  because 
it  seemed  to  him  thai  if  it  were  the  case  nobody 
would  buy  ex  ship.  People  would  buy  f.o.b.  and 
pav  their  own  sea  rates  to  the  Thames  if  they  used 
sufficiently  large  quantities.  Ho  had  suggested 
there  were  other  reasons  which  he  did  not  know 
to  account  for  tho  fact  that  the  man  who  carried 
the  coal  by  sea  appeared  to  make  3s.  more  profit. 
Then-  were,  however,  probably  more  wastage  and 
losses  by  sea  than  by  rail.  lu  reply  to  Mr.  Lupton 
and  Mr.  Quarrell,  he  should  explain  that  he  had 
been  rather  careful  to  confine  the  paper  to  the 
economics  of  coal  production  and  to  avoid  techni- 
calities because  he  did  not  think  that  was  the  right 
place  for  such  considerations.     ,\s  to  Prof.  Brame's 


remarks  upon  briquetting,  the   bulk  of  the  coal 

briquet  ted  on  the  Continent  was  bituminous  coal. 
It  was  perfectly  suited  for  this  purpose  and  made 
an  excellent  briquette  for  household  and  other 
uses.  It  was  quite  true  that  1)0%  of  the  coal 
briquet  ted  in  South  Wales  was  steam  coal,  but 
the  reason  was  not  that  bituminous  coal  was  nol 
suitable  but  that  steam  coal  dust  hid  practical}] 
no  market  value,  whilst  bituminous  coal  had.  and 
that  was  why  the  former  w>s  briquetted.  In  the 
same  way  he  did  not  agree  with  .Mr.  ibid  that  the 
profits  on  the  sale  of  briquettes  would  be  so  small 
that  the  business  would  not  be  remunerative 
because  the  dust  thai  was  to  be  briquetted  had 
so  small  a  market  value.  There  were  accumula- 
tions of  dust  which  were  left  Bimply  because  it 
could  not  be  used  as  such,  but  he  held  thai  it 
would  pay  handsomely  to  briquette  it.  The 
suggestion  that  coal  dust  and  fine  coal  might  be 
used  for  power  production  had  often  been  made, 
but  it  was  one  which  bristled  with  difficult  is.  As 
far  as  he  kn  w  there  had  not  yet  been  :•  j.ioducer 
made  that  would  satisfactorily  deal  with  duff. 
The  problem  was  nowhere  n^ar  satisfactory 
solution  at  the  present  moment.  Mr.  Reid  had 
also  suggested  that  it  would  be  more  satisfactory 
to  generate  electricity  at  the  pit  either  under- 
ground or  at  the  pit's  mouth  and  transport 
electricity  rather  than  coal.  That  was  by  no 
means  an  easy  problem  to  deal  with  straight  off. 
In  fact,  it  could  not  lie  answered  without  knowing 
the  conditions  in  each  case.  Electricity  eould  not 
be  transported  for  nothing  :  for  every  mile  that 
the  current  was  transmitted,  the  resistance  dis- 
sipated a  certain  amount  of  current,  so  that  a 
certain  amount  of  the  coal  used  in  generating 
electricity  at  the  pit's  mouth  was  used  in  trans- 
porting the  electricity  to  its  destination,  and  it 
became  a  question  of  calculation  whither  it  was 
cheaper  to  burn  the  coal  there  or  to  burn  it  in  the 
locomotive  for  transporting  the  coal.  Generally 
speaking,  from  one  or  two  special  eases  which  he 
had  investigated,  he  much  doubted  whether  it 
was  cheaper  to  transmit  electricity  by  wire  for 
>  ei  y  long  distances.  For  short  distances  it  was 
cheaper,  but  somewhere  between  the  two  extremes 
there  came  a  margin  which  was  a  matter  of  rather 
complicated     calculation.     lie     v.  iingly 

glad  that  Dr.  Carpenter  had  struck  what  he 
thought  was  a  high  note  and  the  proper  note,  viz., 
that  it  was  every  man's  duty  to  do  a  fair  day's 
work,  and  if  that  could  only  be  impressed  on  the 
nation  a  very  valuable  piece  of  work  would  have 
been  accomplished.  How  it  was  to  be  done 
otherwise  than  by  education  he  did  not  see.  One 
of  the  faults  of  the  past  century  or  more  was  that 
wages  had  been  based  on  prices.  The  working 
man  then  said  to  himself  that  the  less  work  ho 
did  the  higher  the  price  and  the  better  his  wages 
would  be  without  his  doing  any  more  work. 
Surely  the  proper  attitude  was  to  base  wages  not 
upon  prices  but  upon  output.  lie  admitted  the 
question  was  a*  difficult  one.  Nobody  had  yet 
solved  if  and  found  the  proper  system  and  be. 
admitted  he  did  not  see  any  solution  as  yet.  At 
the  same  time  he  did  not  think  the  solution  of  the 
problem  was  beyond  the  wit  of  man.  It  should 
1,..  possible  to  devise  a  ystem  in  which  all  the 
workmen  in  any  industry  would  he  interested 
the  results  of  that  industry  from  the  point  of  view 
of  output,  and  the  moment  they  louud  their 
interests  were  bound  up  with  big  outputs  then  the 
problem  would  be  solved.  Until  that  time,  ho 
confessed  he  did  not  see  how  we  were  going  to  ge 
out  of  the  difficulty  which  must  be  go1  oul 
the  best  results  were  to  be  obtained  from  our  coal- 
fields by  producing  coal  .''t  least  bs  chc 
of  other  nations.  He  was  liiiuh  convin 
was  the  duty  nf  everyom   connected  wit h  the  coal 

trade  to   Bse   their   utmost    en    p  M    in    ih.it 

end. 
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Nottingham  Section. 


Meeting   held   at   Nottingham    on    Wednesday, 
November  lith,  1917. 


DR.    R.    M.    CAVEN    IN    THE    CHAIR. 


Tlie  Chairman  gave  an  introductory  address 
in  which  he  briefly  reviewed  the  history  of  the 
Society  and  referred  to  the  large  increase  in  its 
membership  since  the  outbreak  of  war.  The 
increase  in  membership  of  the  Nottingham  Section 
he  attributed  largely  to  the  recent  growth  of 
chemical  industry  in  the  district. 

DISCUSSION  ON  NITRE  CAKE. 

Mr.  J.  T.  Wood  said  that  the  method  he  had 
used  to  dissolve  nitre  cake  was  to  place  it  on  a 
perforated  shelf  in  a  rectangular  slate  tank  having 
a  capacity  of  about  10  cub.  ft.  The  cake  dissolved 
rapidly  and  the  solution  soon  became  saturated. 
He  had  used  the  solution  for  pickling  skins  and 
also  for  refining  grease.  For  the  former  purpose 
it  did  not  appear  to  have  the  same  action  as  an 
equivalent,  quantity  of  sulphuric  acid.  He  men- 
tioned that  the  amounts  of  sulphuric  acid  found 
by  titration  in  three  different  samples  of  nitre  cake 
were  2(3-95.  30-4,  and  27-34  %  respectively  (the 
figure  31  •56%  had  been  mentioned  in  this  J.,  1917, 
811).  A  saturated  solution  of  the  strongest  of 
the  three  samples,  made  in  the  cold,  had  sp.  gr. 
1-4721  and  showed  sulphuric  acid  (by  titration) 
252-3  grins,  per  litre,  total  sulphates  (as  S04) 
509-7  grrns.  Tire  saturated  solution  appeared  to 
extract  further  quantities  of  acid  from  nitre  cake  : 
thus,  the  relative  aridities  of  the  saturated  solu- 
tion when  prepared  and  after  three  and  sixteen 
hours'  further  contact  with  the  cake  were  10-4, 
11-2,  and  13-1  respectively. 

Mr.  Wood  concluded  by  referring  to  the  principal 
papers  on  the  subject  which  had  appeared  recently 
in  the  Journal  (1915,  857,  1121  ;  1910,  77.  109. 
155,  418.  406.  838.  1059,  1152  ;  1917,  330,  385,  575, 
594.  810). 

Mr.  W.  O.  Tqqians  said  that  nitre  cake  when 
fresh  was  dry  and  easily  handled,  but  it  readily 
took  up  moisture  from  the  atmosphere.  Railway 
companies  refused  to  supply  wagons  for  convey- 
ance ;  owners  must  supply  wagons.  The  liquid 
dripping  from  a  wagon  of  nitre  cake,  after  transit 
in  wet  weather,  was  tested  and  found  to  contain 
28 °,',  of  free  If  ..SO,.  A  system  of  motor  haulage 
had  been  organised  in  Nottingham  for  delivery 
to  consumers.  Workmen  handling  nitre  cake 
should  be  provided  with  wooden  ••logs  and  liave 
their  clothing  protected  by  sacking.  Indiarubber 
gloves  should  be  used  for  protection  of  the  hands. 
Special  dry  storage  should  be  provided  in  an 
isolated  building,  otherwise  serious  damage  would 
occur.  The  free  acid  content  of  fresh  dry  nitre 
cake  might  vary  from  19  to  28°,,  in  the  same 
batch.  Wood,  stone,  or  slate  tanks  were  being 
used  ;  lead  was  not  prohibited.  Siphons  should 
be  used  for  deeantation  ;  taps  or  valves  were 
useless.  His  firm  made  a  solution  containing 
14 — 15%  free  II;S04  which  was  sold  under  the 
name  of  sulphate  acid.  Much  difficulty  was 
experienced  in  storage  and  delivery  to  consumers 
owing  to  crystallisation  of  the  sodium  sulphate. 
The  solubility  of  the  crystals  varied  with  the 
Atmospheric  temperature,  and  once  formed  they 
did  not  dissolve  in  the  solution.  Nitre  cake  was 
being  used  in  the  Nottingham  district  for  lace 
bleaching,  gr< -ase  extraction  from  wool,  pickling 
of  metals,  and  mineral  water  manufacture.     Some 


trouble  had  been  caused  in  lace  bleaching  by 
discoloration  of  the  goods  ,  this  had  oeen  over- 
come by  increasing  the  free  acid  content  of  the 
bleach  bath. 

Mr.  G.  C.  Grisley  said  that  probably  the  most 
successful  method  so  far  emploved  for   utilising 
nitre  cake  was  in  the  production  of   salt,  .ike  and 
hydrochloric   acid  by   furnacing  with   sail    in  an 
ordinary  saltcake  pot  and  furnace.     The  products 
so  obtained  were  never  up  to  the  standard  of  those 
made  from  salt  and  acid  direct  ;    the  salt   cake 
generally  showed  a  tendency  to  cake,  and  it  was 
very  difficult  to  get  successive  charges  down  to 
the  minimum  of  free  acid  and  salt  owing  to  the 
differences  in  acid  strength  of  even  the  same  bateh 
of    nitre    cake.     The    hydrochloric    acid    obtained 
occasionally  contained  nitrous  gases  due  to  the  in- 
complete   decomppsition    of    nitre.     These     were 
very   troublesome    in   the   handling   of   the   acid, 
many    serious    accidents    having    been    recorded 
»°*m  filling  and  emptying  carboys.     Nitre  cake 
had  been  used  in  the  manufacture  of  crude  ferric 
sulphate   for   sewage  precipitation,    by    furnacing 
with  burnt  ore  from  pyrites  burners,  grinding,  and 
j    leaching  with  water.     It   had  also  been  used    as 
a  carrier  for  sulphuric  acid  for  export,  by   making 
a  cake  containing  up  to  60%  sulphuric  Acid  and 
running  it  into  drums  of  sheet  steel,  so  obviating 
the  expense  of  following  Board  of  Trade  regulations. 
It  could  also  he  used  as  a   diluent   for  sulphuric 
acid  in  the  manufacture  of  superphosphate,  and 
an  acid  works  attached  to  such  an  industry  could 
easily  dispose  of  the  whole  production  of  nitre  cake 
obtained  in  the  manufacture  of  the  acid.      Acid 
containing  2 i  to  3%  of  Na.SO,  could    bo   easilv 
handled   and   without   deleterious   effect,   on    the 
superphosphate  product. 

Mr.  John  White  said  that  unless  adequate 
precautions  were  taken  it  might  happen  t  hat  carbon 
dioxide  produced  with  the  use  of  nitre  cake  for 
use  in  aerating  mineral  waters,  might  cause  the 
mineral  water  to  be  contaminated  with  arsenic 
or  with  nitrous  compounds.  Some  efficient  process 
for  washing  the  gas  before  use  would  be  necessary. 
Mr.  Tijdiaxs  replied  that  some  trouble  had  been 
experienced  in  mineral  water  manufacture,  but 
it  had  been  overcome  by  washing  the  carbon 
dioxide  with  sodium  bicarbonate  solution. 

Dr.    Ti;i:i.in<  k    said    he    had    many   years    ago 
used  nitre  cake  as  a  substitute  for  sulphuric  a     I 
for  the  recovery  of  fats  in  the  wash  waters  of  wool 
in   a    factory,    where   it   did   not    pay   to   recover 
subsequently  the  potassium  salts.    'He  used  the 
nitre  cake  in  big  lumps,  placing  them  on  a  pitch 
pine  lattice  at  the  top  of  a  vat.     The  crystals  of 
sodium     suh-hate     eventually     formed     gave     no 
trouble    if    the    usual    cock    were    replaced    by   a 
wooden  plug,  some  0  inches  in  diameter  and  as 
high  as  the  vai  it  self.     The  plug  could  be  removed 
by   pulling  from   the   top   by  means  of  a    chain. 
The   running  off   of   the  solution  and   eventually 
the    centrifuging    of    the    sulphate    crystals    was 
quite    simple.     He    though!,    however,    that    the 
applications    of    nitre    cake     hitherto    suggested 
were  not  sufficient  to  cover  the  production,  and 
he    therefore    proposed    to    us,,    this   troublesome 
by-product    for    the    purification    of    ammonium 
salts.     He  foresaw  that  in  the  rather  near  future 
synthetic    ammonia    would    become    a    dangerous 
competitor   to   coal-ammonia    if    steps   were    not 
takeu  to  remove  the  organic  1  ases  •  ontained  in  the 
latter.      Already  before  the  war.  specially  purified 
ammonium  sulphate  {e.g.,  the  brand  Gas  ■■'■   Paris) 
was  at   a   premium  on  the  Continental   fertiliser 
market.      Only    purified    ammonia    could,    as    he 
had    heard    from    different,    sources,     be    used    for 
catalytic  oxidation  to  nitric  acid,   etc.     He  had 
himself    devised,    years   ago,    a    method    for    the 
preparation   mi   a    small   scale  of   purr   ammonia 
and    ifs    derivatives,    his    purpose    having    been 
to  overcome  the  usual  difficulties  in  the  ignition 
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of  magnesium  ammonium  phosphate  in  the 
rourse  of  phosphate  estimations.  After  having 
ascertained  that  the  treatment  with  nitric  acid, 
as  suggested  by  Stas,  was  not  very  efficient 
(probably  because  the  acid  distilled  over  before 
it  had  done  its  work),  he  had  obtained  very  good 
results  by  heating  commercial  ammonium  sulphate 
with  sulphuric  acid  and  eventually  with  nitre 
cake,  in  the  presence  of  mercuric  sulphate.  The 
method  was  a  development  of  the  Kj-ldahl 
process  and  required  exact  ly  t  lie  same  precaut  ions  ; 
in  recent  years,  copper  sulphate  had  replaced  the 
expensive  mercuric  catalyst,  aud  he  thouirht  the 
method  could  be  applied  industrially.  The  am- 
monia could  be  received  directly  in  «  solution 
of  nitre  cake  and  the  product-  heated  as  above 
described.  Out  of  the  mixture  of  sodium,  am- 
monium,    and     copper     sulphates     obtained     the 

copper   could    1 asilv    recovered    by    means   of 

sodium  sulphide.  Instead  of  lime,  ignited  mag- 
nesite  could  be  used  to  expel  the  ammonia  and 
the  solution  of  sodium  and  magnesium  sulphates 
thus  obtained  could  easily  be  freed  from  iron  by 
means  of  hypochlorite,  and  subsequent  addition 
of  sodium  carbonate  should  precipitate  magnesium 
carbonate,  sodium  sulphate  being  left  in  solution. 
According  to  the  proportions,  temperature,  con- 
cent rat  ion.  etc.,  if  was  possible  to  produce  the 
different  varieties  of  magnesium  carbonate,  from 
crystallised  MgCO,  to  basic  MgCO„4MgO  +xH,0. 
As     a    consequence,    the     different    qualities    of 

magnesium  oxide  could  also  be  obtained,  covering 

the  demand  for  medical  purposes,  for  basic  mag- 
nesia cements,  maiinontes.  lithowiates.  etc., 
and  also  for  some  specialities  for  the  steel  industry, 
fie  thought  it  worth  while  to  examine  if  even 
ignited  dolomite  in  one  or  another  of  its  stages 
of  de-carbonation  could  not  lie  used  instead  of 
magnesite.  Conreur,  in  an  unpublished  investiga- 
tion of  the  behaviour  of  ignited  dolomite  towards 
bo!  ammonium  chloride  solutions,  bad  ascertained 
that  no  linn-  was  dissolved  so  long  as  any  magnesia 
was  present  ;  he  thought  it  would  not  be  impossible 
to  work  out  a  similar  process  in  the  case  of  sodium 
and  ammonium  sulphates,  though  evidently  the 
presence  of  the  Xa  and  SO,  ions  complicated 
matters  somewhat .  Be  pointed  out  that  it  investi- 
gations in  this  line  proved  successful,  the  demands 
of  English  industries  for  magnesium  compounds 
could  be  covered  by  home  production,  thus 
removing  it.~  dependency  upon  the  Greek  and 
Stassfurt  deposits.  In  conclusion  he  alluded  to 
the  [act  that  Great  Britain  years  ago  had  led  the 
production  of  magnesium  compounds  and  ((noted 
sonic  expressions  and  uses  still  existing  on  the 
Continent  as  a  result  of  this  bygone  stale  of 
affairs. 

Dr.  B.  \  u.Ksaid  that  the  suggestions  for  the  use 
of  nitre  cake  which  had  been  advanced  all  dealt 
with  th<'  utilisation  of  the  so-called  free  acid 
in  the  nitre  cake.  Important  as  that  problem 
was.  especially  at  tile  present  juncture  when 
sulphuric  acid  was  difficult  to  obtain,  it  did  not 
solve  the  problem  of  nitre  cake,  which  was  pro- 
duced in  millions  of  tons,  the  bulk  consisting  of 
sodium  sulphate  which  had  to  be  worked  up 
and  converted  into  marketable  articles  at  a 
profit.  From  a  great  many  experiments  which 
he  had  carried  out.  i(  appeared  that  one  way  of 
dealing  with  it  was  to  convert  the  nitei  cake 
or  sodium  sulphate  into  sodium  sulphide.  On 
grinding  nitre  cake  or  sodium  sulphate  with 
finely  ground  anthracite,  charcoal,  or  boiler  coal 
and  lr>i'ing  to  a  comparatively  low  temperature, 
i.  :,iib  linn  <  I,  or  more,  in  an  iron  vessel  or 
furnace,    sodium    sulphide   was   obtained    with   a 

yield  •!  95  98%.  When  nitre  cake  was  used 
sulphur  dioxide  was  evolved  at  tie'  same  line-. 
This  could  be  avoided  if  the  free  acid  was  neu- 
tralised in  the  grinding  mill  with  soda  ash.  The 
sulphurous   acid   evolved   could    be    used   as   suoh 


or  in  the  production  of  sulphites  or  bisulphites, 
or  for  neutralising  ammonia  liquors,  such  as 
gas  liquors,  making  ammonium  sulphite,  and  also 
in  a  limited  degree  for  making  acetic  anhydride. 
Liquid  sulphur  dioxide  had  also  been  used  of  late 
in  the  extraction  of  hydrocarbons  and  bituminous 
coal.  As  the  process  must  be  arranged  so  as  to 
work  on  a  large  scale,  success  d"pended  on  con- 
structing a  plant  which  dealt  more  or  less  auto- 
matically with  the  charge  and  discharge  of 
materials.  Sodium  sulphide  thus  obtained  could 
be  refined  by  crystallising  and  commanded  a  very 
fair  market  price.  It  was  used  for  chemical  and 
metallurgical  purposes.  The  production  of  sulphur 
dyes  had  also  assumed  great  proportions  and 
about  50,000  tons  of  sodium  sulphide  crystals  per 
year  was  required  for  this  alone.  It  was  also 
possible  that  by  treating  sodium  sulphide  at  higher 
temperatures  with  a  limited  amount  of  air  it  could 
be  re-oxidised  to  sodium  sulphite  directly.  Sodium 
sulphite  could  now  be  converted  into  sodium 
carbonate  by  treating  it  with  carbon  dioxide  or 
Hue  gases  and  water  vapour  at  temperatures 
ranging  from  300"  to  500°  O.  in  iron  vessels, 
possibly  in  the  same  vessel  where  t  be  reduction 
has  taken  place.  The  mass  was  kept  well  .stirred 
so  as  to  ensure  the  intimate  conta  t  of  gas  and 
solid.  The  vessel  should  be  so  arranged  as  to  have 
automatic  feed  and  discharge  of  material  and 
counter-current  gas  system.  Hydrogen  sulphide 
evolved  could  be  used  for  sulphur  recovery  by  the 
(  ha  nee  process.  In  treating  sodium  sulphide  with 
hydrogen  at  temperatures  from  liiiti  -tioo  '('. 
a  large  amount  of  hydrogen  sulphide  was  given 
off,  but  he  had  not  succeeded  at  that  low  tem- 
perature in  converting  it  into  sodium  or  sodium 
hydride.  The  product  obtained  dissolved  in 
water  and  gave  a  strong  caustic  soda  liquor  which 
still  contained  some  sodium  sulphide.  Treatment 
with  milk  of  lime  and  decantation  gave  stronger 
caustic  soda  liquor.  In  place  of  hydrogen, 
producer-  or  water-gas  could  be  used,  but  the 
carbon  dioxide  content  of  these  .rases  converted 
the  sodium  sulphide  into  sodium  carbonate. 
As  regards  the  utilisation  of  acid  in  nitre  cake,  he 
had  found  tliat  by  treating  nitre  cake  heated  to 
HOP  ~350°C.  with  superheated  steam  of  300  C, 
dilute  sulphuric  acid  distilled  off.  The  strength 
of  this  acid  was  about  10 — 15%  according  to  the 
quantity  of  steam  used.  The  beginning  of  the 
distillation  gave  more  concentrated  acid  than  the 
end  as  the  charge  became  exhausted.  This  a<  id 
was  too  weak  to  be  concentrated.  A  small  amount 
of  sodium  sulphate,  1—2%,  was  also  carried 
over  with  the  water  vapour.  The  amount  of 
sulphuric  acid  driven  off  was  90  °„  of  the  acid 
contained  in  nitie  cake,  as  so-called  free  acid,  when 
operating  with  nitre  cake  containing  27 — 30%. 
The  utilisation  of  nitre  cake  seemed  to  him  to  be 
bound  up  with  the  alkali  industry,  as  the  sodium 
salts  produced  as  stated  above  could  be  refined 
in  works  of  that  nature  most  profitably. 

Dr.  I-:.  H.  R.  Pkideaux  said  that  in  view  ol  the 
well-known  solubility  relat ions  of  NajSOi.lOHjO, 
which  seemed  to  retain  it  general  form  in  the 
presence  of  moderate  amounts  of  sulphuric  acid, 
the  best  separation  of  the  sodium  sulphate 
from  sulphuric  mid  would  appear  to  be  effected 

by  the  cold  water  percolation  as  described  by 
Mr.  Wood,  the  temperature  being  kepi  as  low  as 
possible.  On  the  other  hand  if  some  method  of 
steaming     with    subsequent     separation    of    hot 

liquid  were  use.l.  the  tempera!  lire  should  be  as  high 
as  possible,  since  the  solubility  of  the  anhydrous 
salt  diminished  with  rise  of  temperature  from 
W2  to  100°C.  The  first-named  temperature 
would  be  the  worst  from  this  point  of  veiw.  as  the 
solubility  was  then  at  a  maximum.  With  regal  ' 
to  distillation  with  superheated  steam,  it  w 
to    be    noted    that    tie-   solubility   in   water   fell    to 

aero  at  a  temperature  above  300s C. 
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NEW  RESEARCHES  ON  THE  VARIABILITY 
OF    PLANTATION    PARA    RUBBER. 

BY  B.  J.  EATON,  F.I.C.,  GOVERNMENT  AGRICULTURAL 
CHEMIST,  FEDERATED  MALAY  STATES. 

The  present  communication  summarises  the 
principal  and  most  important  new  results  obtained 
by  the  author  since  the  publication  of  the  previous 
papers  by  himself  together  with  J.  Grantham  and 
F.  W.  F.'Day  (vide  this  Journal.  October  15,  1915  ; 
July  15,  1910;  October  31,  1910,  and  January  15, 
1917).  Although  these  new  results  neither  add  to 
nor  subtract  from  the  theories  enunciated  in  the 
previous  papers  as  to  the  cause  of  variability, 
they  deal  with  interesting  and  important  side 
issues  and  contributory  factors  which  influence 
the  rate  of  cure  or  speed  of  vulcanisation  of 
plantation  Para  rubber,  and  thus  add  confirma- 
tion, if  any  were  needed,  to  the  results  given  in 
the  previous  papers  and  the  theories  deduced  from 
these  results.  No  special  sequence  has  been 
adopted  in  describing  these  experiments. 

One  reason  why  comparatively  slow  progress 
has  been  made  in  these  investigations  in  the 
author's  laboratory  is  that,  in  order  to  prove  any 
one  particular  fact,  nearly  every  experiment  has 
been  repeated  on  ten  different  dates,  in  order  to 
eliminate  any  errors  or  the  influence  of  secondary 
factors. 

The  work  has,  however,  now  reached  such  a 
stage  that  this  is  no  longer  necessary,  since  methods 
of  preparation,  with  the  advance  in  knowledge 
gaintd  from  the  hundreds  of  samples  already 
■examined,  can  now  be  sufficiently  rigidly  con- 
trolled, so  that  identical  results  are  obtained  from 
any  one  method  of  preparation,  provided  sufficient 
care  is  taken  to  eliminate  any  secondary  factor. 
The  only  cases  in  which  it  may  be  necessary  to 
repeat  an  experiment  on  a  special  method  of 
treatment  or  preparation  of  the  raw  rubber,  is 
where  such  method  has  only  a  slight  influence  in 
either  accelerating  or  retarding  the  rate  of  vul- 
canisation. In  such  cases,  the  differences  obtained 
are  naturally  of  academic  or  scientific  rather  than 
of  practical  importance,  although  the  results 
obtained  may  lead  to  other  important  results  in 
practice. 

It  is  proposed  here  merely  to  give  brief  details 
of  each  experiment  with  the  results  obtained  in 
respect  to  rate  of  cure,  together  with  the  cause 
responsible  for  increase  or  decrease  in  rate  of  cure, 
in  the  light  of  the  theories  already  advanced. 

The  figures  showing  tensile  properties  are 
omitted,  since  they  do  not  give  any  differences  of 
particular  interest.  The  complete  figures  will, 
however,  be  published  in  a  special  bulletin  which 
is  being  compiled,  giving  full  details  of  all  the 
experimental  research  which  has  been  carried  out 
during  the  last  three  years  in  the  Experimental 
Vulcanising  Factory  and  Rubber  Testing  Labora- 
tory of  the  Department  of  Agriculture,  Federated 
Malay  States. 

Rolling  up  of  wet  sheet. 

A  note  on  this  experiment,  which  had  at  the 
time  just  been  carried  out,  was  added  at  the  end 
•of  a  previous  communication  (this  J.,  July  15, 
1910).  The  following  is  the  result  of  one  com- 
parative test  which  was  confirmed  by  other 
experiments.  Unsmoked  sheets  of  average  thick- 
ness (plain,  i.e.,  not  marked  by  grooved  rollers) 
were  prepared,  each  from  1  gallon  of  latex  diluted 
to  contain  1-5  lb.  of  dry  rubber  per  gallon,  coagu- 
■*«,ved  by  the  addition  of  3  oz.  of  a  5%  solution  of 
^"••tic  acid.  The  control  sheet  was  hung  to  dry 
ir    the    ordinary    manner    and    the    other    sheet, 


immediately  it  was  taken  from  the  sheeting 
machine,  was  rolled  by  hand  into  a  cylinder.  Both 
the  control  and  the  cylindrically  rolled  sheet  were 
creped  when  the  former  was  dry*.  (N.B. — A  period 
ot  six  to  seven  days  after  "coagulation,  before 
machining  to  thin  crepe,  is  actually  sufficient  for 
all  types  of  rubber.) 

The  results  shown  in  Table  1  were  obtained, 
"  A  "  being  the  rolled  up  sheet  and  "  B  "  the 
control  sheet  hung  to  dry  in  the  ordinary  way. 

Table  1. 


Ref.  Np. 


208  S.2  A. 
208  S.2B. 


Optimum  time  of  cure  ]     Optimum  time  of  CHre 
from  standard  curve,      from  maximum  product. 


Hours . 
11 
2j 


Hours. 

n 

2} 


The    experiment    was   repeated    on   ten   different 
dates  with  similar  results. 

The  above  results  show  that  by  rolling  up  wet 
sheet,  the  cure  becomes  nearly  as  rapid  as  in  the 
case  of  "  slab  "  rubber,  i.e.,  impressed  or  lightly- 
pressed  coagulum,  containing  practically  all  the 
serum,  except  that  which  drains  out  during  the 
prelimina  ry  contraction. 

This  shows  that  the  principal  factor  affecting 

j   the  rate  of  cure  of  "  slab  "  rubber  is  the  amount 

j  of  water  left  in  the  coagulum  and  that  sufficient 
nitrogenous  matter  is  left  in  sheet  of  average 
thickness  to  produce  a  rapid  rate  of  cure,  provided 

,  the  moisture  is  retained  for  a  period  of  six  days 
or  longer,  so  that  the  nitrogenous  matter  can 
become  decomposed  and  produce  the  degradation 

j   product  responsible  for  acceleration  in  rate  of  cure. 

Influence    of    different    thicknesses    of    sheet    when 
rolled  up  icet. 

More  recent  experiments  on  "  slab,"  rolled-up 
thin  wet  slab,  rolled-up  thick  wet  sheet,  and 
rolled-up  thin  wet  sheet,  together  with  controls, 

!  show  that  the  thickness  makes  a  slight  difference 
but  that  the  primary  factor  is  moisture  content. 
The  following  are  the  results  from  one  experiment 

;  which  was  confirmed  by  all  subsequent  experi- 
ments : — 

Table  2. 


Optimum  time 

Optimum  time 

of  cure  from 

Ref.  Xo. 

Tvpe  of  rubber. 

of 

cure  irom 

maximum 

'standard  curve. 

product. 

H"urs. 

Hours. 

297  S.l  A. 

Slab. 

H 

1J 

297  S.l  B. 

Rolled  thin  slab. 

H 

li 

297  S.1C. 

Thin  slab. 

1| 

U 

297  S.l  D. 

Rolled  thick  sheet. 

U 

H 

297  S.l  E. 

Thick  sheet. 

l' 

11 

297  S.l  F. 

Rolled  thin  sheet. 

U 

it 

297  S.l  G. 

Thin  sheet. 

■•'. 

2t 

The  reason  whv  the  rolled-up  thick  and  thin 
sheet  does  not  cure  quite  as  fast  as  the  slab  is 
undoubtedly  due  to  the  removal  of  the  second 
accelerator,  i.e.,  the  accelerator  present  in  the 
serum  and  latex,  which  is  removed  by  the  rolling 
or  pressing  on  the  sheeting  machines. 

Thin  v.   thick  layers  of  coagulum. 

A  further  experiment,  which  shows  that  the  rate 
of  cure  is  influenced  by  the  amount  of  moisture 
retained,  was  as  follows  :—  A  gallon  of  latex  ot 
sp.gr.  0-9910.  corresponding  to  1  ;>  lb.  of  dry 
rubber  per  gallon  of  latex,  was  coagulated  by  tne 
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addition  of  3  oz.  of  a  5°0  solution  of  acetic  arid 
in  the  ordinary  narrow  enamelled  pans,  is  in.  long 
by  ti  in.  broad  by  3  J  in.  deep.  A  similar  quantity. 
coagulated  in  a  similar  manner,  was  distributed, 
before  coagulation  took  place,  i.e.,  immediately 
after  Hie  arid  was  added,  between  ten  broad  pans, 
so  that  each  pan  contained  only  a  thin  layer  of 
latex.  On,  the  following  day.  the  coagulum  was 
rolled  by  means  <>f  a  hand  wooden  rolling-pin  and 
approximately  the  same  amount  <>f  serum  removed 

from   each.    i.e.,   (a)  from  the  thick   COOgulum,  and 

d>)  from  the  ten  thin  layers  of  latex  combined. 
The  Berum  in  the  pans,  produced  by  the  cont  rot  tion 
of  the  coagulum,  and  the  serum  which  drained  out 
of  tlic  coagulum  for  several  hours  after  rolling 
«as  also  included  and  thus  the  total  s  •rum  removed 
from  the  coagulum  by  drainage  and  rolling  was 
obtained.  The  rubber  was  crSped  after  a  period 
of  about  12 — 14  days,  the  ten  layers  of  thin  coagu- 
lum being  combined  and  creped  together. 

The    results    of    one    experiment    are    given    in 
Table  3  :— 

Tahli-:  :;. 


n<;    No. 


i  rubber. 


scrum 
removed 
!>y  drain- 
age  ""i 

rolling. 


Optimum 
time  of 


Optimum 
time  of 


cure  from  ,  cure  from 
standard     maximum 

curve         product. 


189  S.7  \ 

189  S.7  B. 

Thick  coagulum. 
Tliin  layers. 

92  oz. 
84  oz. 

Hours. 

U 
21 

Hours. 
>i 
2* 

It  will  be  seen  that  although  the  quantity 
of  serum  removed  in  each  case  is  very 
similar,  the  "slab"  rubber  or  thick  coagulum 
cures  uracil  more  rapidly  than  the  thin  layers. 
In  the  light  oi  previous  experiments,  the  accelera- 
tion is  obviously  due  to  the  decomposition  of  the 
nitrogenous  substances  in  the  thick  coagulum 
owing  to  the  moisture  present,  while  the  thin  layers 
are  practically  dry  in  two  days  and  thus  degrada- 
tion of  the  nitrogenous  matter  and  formation  of 
the  acolerating  agent  is  inhibited.  It  will  be 
observed,  however,  that  these  thin  layers  cure 
more  rapidly  than  ordinary  thicker  sheet  rubber 
made  from  thick  coagulum.  and  this  is  due  almost 
certainly  to  the  second  factor  which  the  author 
has  found  to  exist  in  latex  and  to  be  responsible 
for  acceleration  in  rate  of  cure.  i.e..  the  substance 
(the  composition  of  which  is  at  present  unknown) 
which  exists  already  formed  in  the  latex  and  serum. 
These  thin  layers  retain  a  much  larger  proportion 
of  the  serum  than  ordinary  sheet  rolled  out  from 
thick  coagulum.  This  experiment  is  of  con- 
siderable interest  from  the  point  of  view  of  estate 
practice,  since  in  the  preparation  of  sheet  rubber 
of  any  definite  thickness,  the  original  thickness 
of  the  coagulum,  up  to  a  certain  point,  will  have 
an  influence  on  the  rate  of  cure. 

The  rate  of  drying  {vide  later  experiments)  and 
hence  the  rate  of  cure  is  also  affected  by  the  tough- 
ness or  hardness  of  the  sheet,  which  is  influeni  ed 
by  the  amount  of  rolling,  and  this  factor  therefore 
enters  into  the  problem  in  connection  with  the 
original  thickness  of  the  coagulum  and  the  final 
thickness  of  the^sheet. 

Influence  of  rate  of  drying  on  rate  of  cure. 

Although  the  above  experiments  show  that  the 
rate  of  drying  has  a  marked  influence  on  the  rate 

of  vulcanisation,  it   was  considered  advisable  to 

carry  out  further  experiments  in  which  the  rate 
of  drying  of  different  types  of  rubber  was  deter- 
mined daily,  till  the  samples  were  ah  dry  as  they 
would  become  under  ordinary  air-drying  con- 
ditions. 


The    results    obtained    are    given    in    Table     4 

below  : — 


Tabi.i:  1. 


Optimum  time 

Optimum  time 

of  cure  from 

Bel.  No. 

Type  of  rubber. 

of  cur.  from 

maximum 

standard  curve. 

product. 

M.uirs. 

Honrs. 

851    \.    .. 

T  npressed  slab. 

U— 11 

11 

J. i    B.    .. 

I  slab. 

11—11 

i( 

251  C.     .. 

Thick  plain  sheet. 

•  t 

2:.l    P.    .  . 

Thin  plain  slu-et. 

-'! 

-t 

251    B.    .  . 

Chick  -  1 

21 

261  P.    .. 

Tlii n  crepe. 

3 

31 

Tabic-  5    shows  the   percentages  oi   moisture  in 
ill.'  above  samples  for  a  period  of  15  days. 

Table  5. 


A. 

B. 

C. 

D. 

B. 

V. 

Immediately     after 

64-5 

61-0 

23-9 

227 

22.'. 

17-4 

3  p.m.  Bame  >!  s 

.'■  hours  later)  . . 

— 

— 

14  3 

14  1 

12  1 

6-2 

1  day  after      .... 

501 

55-9 

9-9 

■    ■ 

'.»■! 

2  2 

alter    .... 

52-6 

53-8 

8-7 

8  0 

I'.  •.' 

0-9 

3  days  after    .... 

471 

48-1 

7-9 

7-3 

5.7 

0-2 

1  days  alter    .... 

44-9 

4.V2 

7-4 

6-8 

.VII 

0-4 

.".  <lavs  alter    .... 

42-6 

43-2 

6-9 

6-3 

4-5 

6  .lavs  after    .... 

36-4 

37-5 

6-3 

5-8 

g-fi 

111 

7  .lavs  after    .... 

29-2 

31  0 

CO 

5-4 

2  7 

112 

8  >l   \  s  after    .... 

22  a 

211 

5-5 

4-9 

•i ... 

__ 

9  .lavs  alter     .... 

21-7 

222 

5-4 

4-6 

1-7 

— 

in  dav,  after    

21-4 

21-7 

5-1 

i  :; 

11 

— 

11  ri.n.c  .uter    .... 

21-4 

21-8 

4  '1 

11 

— 

12  aa\s  after    .... 

21-4 

21-7 

4-9 

3-9 

11 

. — 

13  days  after    .... 

21  2 

21-6 

4-6 

36 

0-7 

— 

1 1  days  after    .... 

211 

21-5 

4  4 

3-5 

0-4 

-  — 

1  j  days  after    .... 

21-1 

21-5 

1   : 

33 

0-6 

" 

It  will  be  seen  from  the  above  results  that  the 
rate  of  curing  is  influenced  by  the  rate  of  drying 
and,  under  ordinary  circumstance-',  the  amount 
of  moisture  during  the  first  six  days  of  drying 
alone  influences  the  rate  of  cure.  Later  experi- 
ments will  show  that  under  the  normal  conditions 
of  shade  temperature  (about  85  F.)  in  this  country, 
any  type  of  raw  rubber  can  be  converted  into  thin 
crepe  about  six  or  seven  days  after  coagulation 
e  n.l  rolling. 

A  further  and  more  complete  experiment,  the 
results  of  which  are  given  in  Table  6,  confirms  the 
above  results  : — 

Table  6. 


Rel      .\n 


Type  of  rubber. 


I  Optimum  time 

of  cure  fn.m 
.staudard  curve 


272  A. 
272  B. 
272  C. 
272  I). 
272  B. 
272  F. 
272  G. 
272  II. 

272  J. 


Unpressed  slab. 
Pressed  slab. 
Thiol  sheet. 
Thin  sh.-ct 
l  bin  -licet  rolled. 

.al  thick  crepe. 
Thin  crepe. 
Thin    crepe   blank- 
et* .1  wet. 
Thin  crepe  rolled  up. 


Hours. 
1 
1 
If— 2 

-> 

it 

21—21 
S 

21 
8 


i  rptlmum  tine- 

Of  cure  from 

maximum 

pr.'duct. 


Hours. 
1 
1 
It 

U 

2| 

3 


Table  7  shows  the  percentages  of  moisture 
retained  during  a  period  of  ten  days  after  coagula- 
tion and  machining  or  rolling. 
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Table  7. 


A. 


- 

E. 

F. 

G 
G. 

H. 

19-7 

22-3 

21-6 

15-0 

16-5 

7-2 

10-8 

TO 

2!) 

6-2 

]i  8 

5-7 

nil 

12  'I 

5-5 

13-7 

4-7 

0-2 

11  S 

4  7 

131 

3-8 

0  0 

11  0 

4-3 

120 

0  0 

3-8 

12-7 

2-3 

0-1 

3-5 

12t5 

1-8 

01 

9-4 

3-3 

12  5 

1-5 

0-1 

9  0 

31 

12-4 

1-4 

0-1 

8-7 

2-8 

12-3 

0-9 

00 

8-3 

Immediately  after  machining 

1  day  after 

2  days  after     

3  days  after     

4  days  after    

.">  days  after     

*".  days  after     

7  days  after     

8  days  after     

9  days  after     

10  days  after     


B9-7 
58-9 
54-8 

.-.!!- I 

42-9 
35-2 

26  3 
22-7 
22-0 
21  -7 
21  7 


fifi-5 
57-4 
53-7 
43-0 
42  9 
: 
26  3 
22-3 
21-7 
21  4 
21-2 


23-4 
7-8 
8-7 
6-1 

.".  -5 
:.-2 
4-8 
4-7 
4-:. 
4-4 
41 


19-0 
17  7 
171 
171 

15-9 

r,  5 

15-0 

14-7 
14-4 
14-0 
13-8 


The  above  results  confirm  the  previous  experi- 
ment (Ref.  No.  251)  and  contain  results  of  further 
interest  which  need  discussion.  It  will  bo  seen, 
in  both  cases,  that  unpressed  slab,  i.e.,  coagulum 
removed  from  the  coagulating  pans  and  placed 
directly  on  the  drying  racks,  does  not  cure  faster 
tlian  pressed  slab,  from  which  a  certain  amount 
of  serum  has  been  removed  by  rolling  with  a 
wooden  hand-rolling  pin.  The  reason  for  this  is 
obvious  when  the  figures  for  rate  of  drying  are 
considered.  It  will  be  seen  that,  during  a  period  of 
10  days  in  each  case,  the  pressed  slab  does  not  lose 
its  moisture  more  rapidly  than  the  unpressed  slab 
although  it  has  less  moisture  immediately  after 
rolling,  and  this  is  due  to  the  fact  that,  the  com- 
pression of  the  slab  by  hand  rolling  toughens 
the  rubber  somewhat  and  prevents  it  from  drying 
rapidly.  In  both  cases  there  is  sufficient  moisture 
to  produce  the  maximum  amount  of  accelerating 
substance  under  the  conditions  employed. 

This  experiment,  with  pressed  and  unpressed 
slab,  was  repeated  in  a  separate  experiment  on 
ten  different  dates  with  similar  results.  It  is 
unnecessary,  however,  to  give  the  results  in  this 
paper. 

The  acceleration  of  cure  of  the  rolled  thin  sheet 
compared  with  the  thin  sheet  (as  in  Ref.  No.  208, 
given  previously),  due  to  the  retention  of  moisture, 
is  apparent.  The  slight  acceleration  of  cure  of 
the  thick  sheet  compared  with  the  tliinner  sheet 
is  also  seen.  It  would  appear,  in  this  case,  that  the 
greater  rate  of  cure  is  almost  entirely  due  to  the 
retention  of  a  larger  amount  of  the  serum  acceler- 
ating substance  in  the  thicker  sheet,  since  the 
rates  of  drying  are  very  similar.  This  is  also 
borne  out  by  the  slower  rate  of  cure  of  the  thick 
crepe  sample  (F).  which,  although  it  starts  with 
a  higher  moisture  content  than  the  thin  sheet  (D), 
lias  a  slower  rate  of  cure,  due  to  losing  its  moisture 
more  rapidly. 

In  manufacturing  even  thick  crepe,  the  washing 
water  used  is  able  to  remove  more  of  the  serum, 
due  to  the  tearing  up  and  stretching  of  the  rubber, 
than  in  the  rolling  of  sheet  between  smooth  even- 
speed  rollers.  The  higher  original  moisture 
i-ontent  of  the  thick  crepe  (F)  compared  with  the 
thin  sheet  (D)  is  due  partly  to  the  water  which 
remains  on  the  corrugated  surface  of  the  former. 

It  will  be  seen,  by  comparing  samples  G  and  H, 
that  the  blanketing  of  thin  wet  crepe  also  acceler- 
ates the  rate  of  cure  slightly,  whereas  the 
rolling  up  of  the  thin  crepe  into  a  cylinder  (J) 
has  no  effect.     (Vide  Ref.  No.  346,  quoted  later.) 

Further  detailed  experiments  on  this  latter  point 
have  been  carried  out,  with  similar  effects,  in  the 
case  of  the  blanketed  thin  wet  crepe,  but  the 
results  need  not  be  included  here.  In  the  case 
of  the  rolled-upwet  thin  crepe,  slight  acceleration 
is  sometimes  produced  and  at  other  times  the  effect 
is  nil.  It  is  necessary,  however,  to  seek  a  reason  for 
the  acceleration  in  rate  of  cure  of  the  blanketed  thin 
wet  crepe  and  the  small  or  nil  effect  in  the  case  of 
rolling  up  thin  wet  crSpe  (although  the  rolling  up 
of  thin  wet  sheet  into  a  cylinder  has  been  shown 
to  have  a  marked  effe.-t  in  accelerating  the  rate 


of  cure).  In  the  light  of  previous  experiment  s 
and  from  the  results  which  accrue  when  thin  we( 
rrepe  is  relied  up  in  this  manner,  several  reasons 
may  be  deduced  to  explain  this  apparent  anomaly 
although  it  will  be  difficult  to  ascertain  wrhich  is 
really  the  correct  cause  (vide  Ref.  Nos.  340  and  340 
quoted  later.) 

In  the  first  place,  when  wet  crepe  is  rolled  up 
in  this  manner,  a  great  development  of  the  growth 
of  spores  of  micro-organisms,  present  in  the  rubber, 
takes  place,  with  the  formation  of  numerous  pig- 
ments. When  thin  wet  crepe  is  blanketed,  this 
only  takes  place  to  a  comparatively  small  extent. 
When  wet  sheet  is  rolled  up  in  this  way,  no  form- 
ation of  pigments  takes  place.  When  wet  sheet- 
is  rolled,  the  cylinder  formed  is  solid  and  no  air 
is  occluded,  except  such  as  is  absorbed  in  the 
water  present.  This  also  applies  to  "slab" 
lubber  or  unpressed  coagulum.  When  thin  wet 
crepe,  which  lias  a  corrugated  surface — even  when 
finished  on  smooth  rollers — is  rolled  up,  the 
cylinder  formed  is  full  of  air  spaces,  and  the 
development  of  the  micro-organism  spores  and 
the  formation  of  pigment  would  therefore  appear 
to  take  place  only  in  the  presence  of  air  or  oxygen. 
It  is  probable  that  these  organisms  either  carry 
the  degradation  of  the  organic  nitrogenous  matter 
too  far  or  else  utilise  the  degradation  products^for 
their  growth  and  the  formation  of  pigment,  and 
consequently  no  acceleration  in  rate  of  cure  is 
produced  when  thin  wet  crepe  is  rolled  up  in  this 
manner.  Another  explanation  may  be  that  the 
conditions  existing  in  the  thin  wet  crepe,  rolled 
up  in  this  manner,  are  aerobic,  whereas  in  slab, 
rolled-up  shept.  and  blanketed  crepe,  the  conditions 
are  anaerobic  and  the  changes  produced  in  the 
organic  nitrogenous  substances,  resulting  in  the 
formation  of  a  vulcanisation  accelerator,  are  pro- 
duced under  anaerobic  conditions.  Which  of  these 
two  explanations  is  correct  remains  to  be  proved. 
The  correct  explanation  of  this  anomaly  will  be 
seen  from  the  results  in  some  more  recent  experi- 
ments quoted  later  (vide  Ref.  Nos.  34(5  and  340.) 

The  author  is  carrying  out  further  researches 
on  this  point,  in  connection  with  the  development, 
of  chromogenic  organisms  in  dry  raw  rubber 
allowed  to  become  damp  or  wet  (vide  Agricultural 
Bulletin,  F.M.S.,  Vol.  IV.,  Nos.  fi  and  7,  February 
and  March,  1917). 

Another  interesting  fact  in  connection  with  rate 
of  drying  and  rate  of  cure  is  also  presented  in  the 
above  experiment  (Ref.  No.  272)  and  has  been 
confhmed  by  subsequent  experiments.  It  will  be 
observed  that  although  the  sample  of  original 
thick  crepe  (F)  contains  more  moisture  at  the 
start  than  the  blanketed  thin  wet  crepe  (H),  the 
percentage  has  dropped  to  7-59  in  the  former  case, 
one  dav  after  machining,  while  in  the  latter  it  is 
15-57  and  subsequent  days  show  similar  relation- 
ships. The  reason  for  this  is  again  obvious  to 
those  acquainted  with  the  nature  of  the  raw  wet 
coagulum.  The  original  thick  crSpe  is  spongy 
and  porous  and  los.-s  its  moisture  comparatively 
rapidly,  whereas  a  thin  crSpe  which  his  been 
subjected  to  the  maximum  of  rolling  with  tight 
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rollers  and  is  subsequently  converted  to  blanket 
crepe  by  rolling  several  thin  layers  together,  is 
very  tough  and  impervious  and  loses  moisture 
very  slowly.  The  rate  of  drying  depends  very 
largely  on  the  amount  of  rolling,  other  factoi  . 
such  as  I  hickness.  1  ><  in^r  i-nn.st.-ii it .  In  spite  of  this 
slower  rate  of  drying  of  the  blanketed  thin  wel 
crepe,  however,  it  cures  nunc-  slowly  than  the 
original  thick  crepe  or  than  the  thick  or  thin 
sheets,  which  also  dry  more  rapidly.  This 
apparent  anomaly  is  again  explained  by  Un- 
practically complete  removal  of  all  the  serum  from 
the  thin  crSpe  during  washing  ami  mai  boning. 

Effect  of  concentration  of  latex. 
As  would  be  expected  in  the  light  of  the  theories 

advanced  hy  the  author  and  his  collaborators,  the 
concentration  of  the  latex  has  an  influence  on  the 
rate  of  cure,  the  more  concentrated  the  latex, 
cceieris  parwus,  the  more  rapid  the  rate  of  cure. 
This  factor  is  responsible  on  estates  for  BOme  of  the 
variability  in  rate  of  cure,  which  occurs  in  the 
case  of  marketed  rubber  and  is  especially  notice- 
able during  the  last  year  or  so.  in  the  case  of  "  Inst 
latex  "  crepe  rubber.  Formerly  it  was  custom 
in  the  case  of  the  preparation  of  both  sheel  and 
crepe,  to  dilute  the  latex,  whereas  more  recently 
"  first  latex  "  crdpe  rubber  is  manufactured  by  the 
coagulation  of  the  concentrated  latex,  which  may 
contain  from  2-5  to  3-5  or  even  I  lb.  of  dry  rubber 
per  gallon.  In  tl>  -  case  of  sheet  rubber,  the  pure 
latex  from  the  field  is  diluted  usually  to  contain 
from  1  to  1}  lb.  of  dry  rubber  per  gallon,  in  order 
to  obtain  a  sheet  of  good  appearance.  If  concen- 
trated latex  is  used  in  sheet  manufacture,  the 
coagulum  is  tough  and  difficult  to  roll  and  mark 
on  the  marking  machines,  and  frequently  contains 
bubbles  due  to  fermentation,  or  bubbles  formed 
when  the  coagulant  is  stirred  and  mixed  with  the 
latex,  which  are  unable  to  escape  owing  to  the 
thick  nature  of  the  latex.  Needless  to  say,  such 
hubbies  have  no  deteriorating  effect  on  the  real 
quality  of  the  rubber,  and.  from  the  point  of  view 
of  real  quality,  sheet  from  concentrated  latex  is. 
carteris  paribus,  of  superior  quality  to  sheet  from 
diluted  latex,  and  has  a  more  rapid  rate  of  cure, 
which  is  preferable  from  the  manufacturers'  stand- 
point. It  is  essential,  however,  in  order  to  obtain 
uniformity  in  this  respect,  to  adopt  some  standard 
dUution,  but,  if  raw  plantation  rubber  wen-  sold 
on  its  real  merits,  the  concentration  of  latex  used 
should  be  as  high  as  possible,  to  suit  all  estates, 
certainly  higher  than  1A  lb.  of  dry  rubber  per 
gallon. 

Table  8  gives  the  results  of  experiments  on  two 
series  of  samples. 

TABLE   8. 


Optimum 

Optimum 

Concentration 

time  t>t 

time  of 

Bef.  No. 

Type  of 

of  latex 

cure  from 

cue  from 

rubber. 

per  gallon. 

standard 

curve. 

maximum 
product. 

lb.    07.. 

Hours. 

Hours. 

212  S.I  A  . 

Slab. 

1      14 

U 

11 

212  S.l  B. 

Slab 

1        4 

U— H 

If 

212  8.1  C. 

Sheet. 

1      11 

2i 

212  S.l  I> 

Sheet 

1        4 

21 

■n 

212  8.1  E. 

.    ,  , 

1      14 

s 

Si 

212  S.l  F. 

1         1 

Si 

31 

212  8.6  A. 

2       5 

i  —ii 

11 

212  8.6  B. 

Blab. 

1 

l! 

11 

212  8.6  C. 

- 

2 

21 

2) 

212  S.6  D. 

Sheet. 

1 

21 

■-( 

212  S.6  E. 

Crepe. 

2        .". 

2}— 3 

3 

212  S.6  F. 

Crepe. 

1       5 

S] 

'     3J 

more  concentrated  latex  (about  3-5  lb.  of  dry 
rubber  per  gallon)  nave  given  even  more  marked 
results. 

Progressive  increase  in  rule  </f  cure  of  sheet  crtped 

dully. 

Our  experiments,  described  in  previous  papers! 
have  demonstrated  that  a  progressive  change  takes 
place  iii  slab  rubber  or  impressed  or  lightly  pressed 

coagulum  during  the  first  six  days  of  drying  or 
maturation,  after  which  little  or  no  further  chango 
takes  place* 

similar  experiments,  iii  which  comparative 
samples  of  sheet,  were  creped  daily,  up  to  the  tenth 
day  after  coagulation,  have  given  similar  result*. 

The  following  are  tin-  Bamples  prepared  : — Ref. 
No.  -'<  I  A.  Coagulum  machined  to  thin  crepe 
same  day.  15.  Converted  to  sheet  and  creped  1 
day  after.  C.  2  days  alter.  |>.  3,  E.  4.  F.  5.  G.  6, 
II.  7,  J.  8,  K.  9,  L.  10  days  after.  Table  9  gives 
the  vulcanisation  results. 

Table  9. 


Bel.  So. 


Optimum  time  of  cure 
from  standard  cone. 


'  v<  mum  time  of  cure 
from  maximum  product. 


Hours. 

Hours. 

201  A.      .. 

31 

254  B.      .  . 

S 

3 

254 C.      .. 

2. 

3 

254  D.     .. 

21 — 2J 

:■• 

254  B.      . . 

2 

21 

254  1'.      .. 

21 

-t 

254  l,.      .. 

■M 

254  H.     .. 

21 

- 

254  J.       .. 

.-: 

2i 

264  K.     .. 

21—21 

2i 

254  L.      .. 

21—2' 

21 

Samples  from  highly  concentrated  latex  from 
several  estates  have  given  greater  differences  than 
are  shown  in  the  table  above.  Later  experiments. 
in  which   the  author   was   able   to  obtain   a   much 


This  experiment  (together  with  previous  exper- 
iments on  slab)  shows  that  any  type  of  rubber  can 
bo  converted  to  thin  crepe,  after  about,  the  sixth 
day,  without  affecting  its  quality  or  rate  of 
vulcanisation. 

The  effect  of  smoking  rubber. 

In  previous  papers,  the  author  has  demonstrated 
that  the  smoking  of  wet  rubber,  as  normally 
practiced  on  estates,  in  the  preparation  of  smoked 
sheet  for  the  market,  retards  the  rate  of  cure,  and 
that  the  retardation  is  due  probably  entirely  to 
antiseptic  constituents  of  the  smoke  employed. 
It  has  also  been  found  that,  while  smoking  invari- 
ably retards  the  rate  of  cure  of  "  slab  "  rubber,  in 
the  case  of  sheet,  comparative  samples  of  smoked 
sheet  sometimes  cure  faster  than  unsmoked  sheet. 
A  reason  for  this  had  to  be  sought  and  the  effect 
was  found  to  be  due  to  a  cause  which  the  author 
had  anticipated  from  previous  researches,  viz.. 
the  effect  of  heat.  In  the  smoking  process,  two 
factors  are  involved,  viz.,  the  effect  of  the  smoke 
products  and  tin-  effect  of  the  higher  temperature. 
It  has  been  found  that  the  effect  of  the  higher 
temperature  of  the  smoke-house  is  to  accelerate 
the  rate  of  cure,  by  accelerating  the  biological 
changes  which  take  place  in  the  wet  rubber  during 
the  first  few  days  of  drying.  This  explains  wbj 
smoked  sheet  sometimes  cures  faster  than  un- 
smoked sheet-,  but  is  usually  slower,  owing  to  the 
retarding  effect  produced  b>  the  smoke  products. 
(Note. — In  connection  with  vulcanisation  re- 
searches carried  out  by  the  Imperial  Institute  on 
behalf  of  Ceylon,  it  is  Btated  that  smoking  retards 
the  rate  of  cure  to  a  marked  extent.  This  is 
possibly  due  to  the  type  of  fuel  used  in  smok. 
houses  in  Ceylon,  or  to  some  other  factor. 
author  has  reason  to  believe  that  the  type  of  fuel 
is  of  some  importance  and  that  coconut  husks,  to 
instance,  which  give,  a  dense  smoke  rich  in  creosot' 
products,  probably  produce  a  slower  curirj 
rubber.) 
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Sheet  dried  in  hot  air. 
The  following  samples  were  prepared  in  order 
to    ascertain    the    effect    of    the    temperature    of 
drying  on  the  rate  of  vulcanisation,  in  the  case  of 
sheet  rubbers  : — 

Ref.  No.  330  A.  Sheet,  air-dried  at  ordinary  temperature. 
Ref.  No.  330  B.  Sheet,  dried  in  hot  air  chamber  at  about  130'F. 
Ref.  No.  330  0.  Sheet,  smoked. 

Table  10  gives  the  vulcanisation  results  for  one 
series  of  this  experiment. 

Table  10. 


Optimum  time  of  cure 
Ref.  No.        from  standard  curve. 


330  S.l  A. 
330  S.l  li. 
330  S.l  C. 


Hours. 
2" 


Optimum  time  of    cine 
from  maximum  product. 


Hours. 
2i 


Kef.  No. 


319  S.4  A. 
319  S.4  B. 
319  S.4  C. 
319  S.4  D. 
319  S.4  E. 
319  S.4  F. 
319  S.4  G. 


Optimum  time  of  cure 
from  standard  curve. 


Hours. 
1  — U 
U— H 
]  —1.1 
l 

I 

i— l 
l 


Optimum  time  of  cure 
from  maximum  product. 


of  cure  is  no  longer  retarded,  in  fact  it  is  slightly 
accelerated,  due  almost  certainly  to  the  fact  that 
the  smoke  lias  no  longer  any  effect  in  retarding 
the  cure,  since  it  is  not  absorbed  to  any  extent, 
while  the  heat  of  the  smoke-house  accelerates  the 
i  inc.  Similarly  drying  in  hot  air  for  a  further 
period,  after  ordinary  air-drying  (samples  Fand  G), 
accelerates  the  rate  of  cure. 

Another  interesting  feature  is  the  moisture 
content  of  the  slabs  after  the  different  treatments, 
all  samples  being  weighed  on  the  same  date. 
Table  12  gives  the  moisture  content  of  the  samples 
referred  to  in  the  table  above. 


It  will  be  seen  that  the  sheet  dried  in  hot  air 
vulcanises  faster  than  the  sheet  dried  at  ordinary 
temperature.  In  this  experiment,  throughout  the 
ten  series,  the  smoked  sheet  also  cured  faster  than 
the  unsmoked  sheet,  which  showed  that  the  tem- 
perature effect  in  the  smoke-house  was  greater 
than  any  retarding  effect  due  to  the  smoking. 
The  sheet  dried  in  hot  air  was  dried  in  a  special 
wooden-walled  chamber  with  steam  coils  at  the 
bottom,  over  which  the  air  was  drawn  by  means  of 
an  exhaust  fan.  The  waste  steam  from  the  boiler 
used  for  the  vulcanisation  machinery  was  em- 
ployed, and,  except  for  the  steam  left  in  the  boiler, 
after  work  ceased  at  2 — 3  p.m.  daily,  the  chamber 
was  only  heated  from  about  9  a.m.  to  3  p.m., 
although  the  temperature  was  maintained  above 
the  ordinary  atmospheric  temperature  for  a  con- 
siderable part  of  the  night,  by  the  waste  steam. 

Slabs  dried  in  hot  air. 

Similar  experiments  were  carried  out  by  drying 
slab  rubber  in  hot  air.  The  following  samples 
were  prepared  : — 

Kef.  No.  319  A.  Slab  control,  air-dried  for  12  days. 

Ref.  No.  319  B.  Slab  smoked  for  12  days. 

Kef.  No.  319  C.  Slab  smoked  after  air-drying  for  7  days. 

Ref.  No.  319  D.  Slab  smoked  after  air-drying  for  12  days. 

Kef.  No.  319  E.  Slab  dried  in  hot  air  chamber  for  12  days 

Ref.  No.  319  F.  Slab  dried  in   hot  air   chamber  after  ordinary 

air-drying  for  7  days. 
Ref.  No.  319  G.  Slab  dried  in  hot  air  chamber,  after  ordinary 

air-drying  for  12  days. 

Samples  C  and  F  were  left  in  the  smoke  house 
and  hot  air-drier  for  a  further  6  days  respectively 
and  samples  1)  and  G  for  12  days,  after  the  original 
period  of  drying  at  ordinary  temperature. 

Table  11  gives  the  results  of  one  series  of  the 
above  experiment,  which  was  repeated  on  ten 
different  dates  with  similar  results. 

Table  11. 


Hours. 
1 
U 
li 
l 
l 
1 
H 


The  most  marked  feature  of  the  above  results 
is  the  retardation  in  rate  of  cure  of  the  smoked 
slab  (B)  and  the  acceleration  in  rate  of  cure  of  the 
slabs  dried  in  hot  air  (E). 

Another  feature,  which  is  observed,  is  that,  after 
drying  at  ordinary  temperatures  for  7  and  12  days 
and  then  smoking    (samples  C  and  D),   the  rate 


Table  12. 

Ref.  No. 

Moisture  (%). 

319 

S  4 

A. 

2S'l 

[19 

S  1 

!i. 

7-7 

319 

-  4 

0. 

24-3 

319 

S.4 

I>. 

2S-1 

319 

S.4 

K. 

15-3 

319 

S  4 

K. 

250 

319 

S.4 

li. 

28-3 

It  will  be  seen  how  remarkably  rapidly  the 
smoked  slab  (B)  dries  compared  with  the  others; 
the  next  rapid,  in  this  respect,  is  the  sample  dried 
in  hot  air  (E).  The  samples  which  are  smoked 
and  dried  in  hot  air,  respectively  (C  and  F),  after 
maturing  for  7  days  at  ordinary  temperature, 
only  lose  a  further  small  percentage  of  moisture, 
while  those  treated  similarly  after  12  days'  ordinary 
air-drying  (D  and  G)  do  not  appear  to  lose  further 
moisture.  This  is  due  to  the  formation  of  an 
impervious  outer  layer  on  the  slab.  Whether 
the  greater  rapidity  of  drying  of  the  smoked  slab 
(B)  compared  with  the  slab  dried  in  hot  air  (E)  is 
connected  with  the  smoke  products,  it  is  not 
possible  yet  to  say,  as  the  conditions  in  respect  of 
temperature,  apart  from  smoking,  were  not 
strictly  comparative. 

Another  interesting  feature  of  the  smoked 
slabs  (B)  was  the  fact  that,  on  removal  from  the 
smoke-house,  they  sweated  considerably  and 
absorbed  a  small  percentage  of  moisture.  This 
may  be  due  to  the  concentration  of  serum  salts  on 
the  surface,  the  residual  serum-products,  obtained 
by  the  evaporation  of  latex  serum,  being  very 
hygroscopic. 

The  fact  that  the  smoking  of  sheet  rubber 
sometimes  accelerates  and  sometimes  retards  the 
rate  of  cure  of  the  rubber,  while,  in  the  case  of 
slab,  the  smoking  process  always  causes  retarda- 
tion, is  probably  to  be  explained  on  the  ground 
that  slab  contains  much  moisture  and  is  very 
porous  and  soft,  and  thus  the  antiseptic  smoke 
products  are  absorbed  and  affect  the  curing 
capacity  of  the  rubber,  before  the  heat  has  had 
time  to  accelerate  the  biological  changes  resulting 
in  acceleration  in  rate  of  cure.  In  the  case  of 
sheet,  which  is  much  tougher  and  harder,  and 
contains  less  moisture,  due  to  rolling  out  of  the 
coagulum,  sometimes  the  heat  and  sometimes 
the  smoke  products  affect  the  rubber  first  and 
determine  its  rate  of  cure. 

Accelerated  maturation  of  slab  by 

drying  in  hot  air. 

Tn  the  above  experiments  (Ref.  No.  319).  it  is 

seen  that  by   drying   or  maturing   slab  or  sheet 

rubber  in  a  hot  air  chamber,  the  rate  of  cure  is 

accelerated.      It  has  also  been  shown  in  previous 

publications  from  this  laboratory  tint  the  ordinary 

period  of  maturation  of  slab  (and  sheet)  at  shade 

temperatures  (85°  F.)  is  about  six  days.     From  the 

above    experiments   with    slab    dried   in   hot   air, 

it  was  thought  that  the  same  acceleration  in  rate 

of  cure,   as  is  obtained  normally  in  six  days,  might 

be  obtained  in  a  shorter  period,   by   drying  and 

1   maturing    slab    at    a    higher    temperature  ;     this 
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proved  to  be  the  case,  as  is  shown  in  Tabic   l.°> 
below  for  samples  prepared  as  follows  : — 

Ref.  No.  332  Al.  Slab  dried  in  hot  air  1  day,  then  crl 

Ref,  No.  332  D.    Slab  air-dried  2  days,  then  creped. 

Ref.  No.  332  Bl.  Slab  hot-air  dried  2  clays,  then  creped. 

ftt-f.  No.  332  0.     Slab  air-dried  3  days,  then  creped. 

Ret'.  No.  332  CI.  Slab  hot-air  dried  3  days,  then  creped. 

It''  No.  332  1).    Slab  air-dried  4  days,  then  crep>d 

II.  i  Nn.  332  I>1.  Slab  hut  air-dried  4  days,  then  creped. 

Ref.  No.  332  E.    Slab  air-dried  .">  days,  then  creped. 

Ret.  No.  332  F.l.  Slab  hot  air-dried  ■•  days,  then  creped, 

Ref.  No.  332  F.     Slab  air-dried  e  days,  then  creped. 

Ref.  No.  332  Fl.  Slab  hot  air-dried  ti  days,  then  creped. 

Table  18  gives  the  rates  of  cure  of  the  samples 
for  one  series,  the  experiment  being  repeated  with 

similar  results. 

Table  13. 


optimum  time  of  cure 

Optimum   time  of  cure 

Ret     \.i 

from 

standard   curve. 

from  maximum  product. 

Hours. 

Hours. 

332  S.l   Al. 

2J 

-1 

332  S.l   n. 

21 

332  S.l   HI. 

li 

U 

332  S.l   C, 

1» 

II 

332  S.l   01. 

1 

332  S.l    1). 

1 1 

1'. 

382  S.l   D1. 

1 

1 

332  S.l   B. 

U 

11 

332  S.l    Bl, 

1 

1 

332  S.l  F. 

H 

u 

882  S.l   Fl. 

J— l 

1 

It  will  he  seen  from  the  above  table  that  the 
same  rate  of  cure  is  obtained  by  maturing  and 
drying  the  slabs  in  a  hot  air  chamber  for  three 
days  (CI),  as  is  normally  attained  at  ordinary 
temperature  in  six  days  (F).  Secondly,  drying  in 
hot  air  beyond  the  three-day  period  still  further 
accelerates  the  rate  of  cure. 

The  results  of  this  experiment  confirm  the 
marked  effect,  during  the  early  stages  of  drying, 
of  a  temperature  above  the  normal  atmospheric, 
in  accelerating  the  rate  of  vulcanisation. 

An  interesting  feature  of  the  above  samples  is 
the  moisture  content,  before  creping,  i.e.,  after 
the  respective  drying  periods,  to  which  each 
sample  was  subjected.  The  moisture  contents 
are  given  in  Table  14. 


formation   of  pigment   in  the  rubber  due   to  the 
development  and  growth  of  various  fungus  spores. 

It  has  since  been  found,  however,  thai  if  similar 
thin  wet  crepe  is  pressed  into  blocks  by  hydraulic 
pressure  (tlie  blocks  prepared  measured  about 
1  foot  square  by  (>  to  '.)  inches  thick),  so  that  all 
the  air  between  the  thin  layers  of  rubber  was 
pressed  out  a  ml  the  block  was  made  solid,  no 
pigmentation  developed,  except  when  the  block 
was  insufficiently  pressed  and  air  was  occluded. 
This  confirms  the  statement  made  above  as  to  the 
necessity  of  air  or  oxygen  in  the  development 
of  the  pigment  in  "  spot "  disease  of  prepared 
rubber.  Secondlj.  while  there  was  little  or  no 
acceleration  in  rate  of  cure  in  the  thin  wet  crepe 
rolled  by  hand  into  cylinders,  which  in  each  ease 
was  covered  with  "spot  "  disease,  there  was  a 
marked  acceleration  in  rate  of  cure  in  the  blocked 
wet  crepe. 

Table  15  gives  the  results  for  two  series  of  the 
experiment,  which  was  repeated  on  ten  different 
dates  with  similar  results. 

Table  15. 


Ref.  Xo. 


Type  of  rubber. 


Optimum  time 

of  cure  from 

standard  curve 


346  S.2  A. 
346  S.2  B. 

3411  S.'JC. 
346S.3  A. 
846  S.3  B. 
346  S.3  C. 


Control  crepe. 
Hit  to  blocked  wet. 
Ditto  rolled  wet. 
Control  crepe. 
Ditto  blocked  wet. 
Ditto  rolled  wet. 


Hours. 

:: 

21 

2j 

2J—3 

o  21 

2J— 3 


Optimum  time 

ol   cure   Ironi 

mi  \iinntii 

product. 


Hours. 

21 
8 

■■; 

V 


The  acceleration  in  rate  of  cure  of  the  blocked 
wet  crepe  (H)  is  seen  clearly. 

The  following  results,  however,  are  of  the 
greatest  interest  in  this  connection,  and  throw 
considerable  light  on  the  problem.  Samples  of 
slab  were  matured  in  the  ordinary  manner  and 
converted  to  crepe  after  the  usual  maturation 
period  of  six  days  or  more.  Two  samples  of  this 
crepe  were  then  hung  to  dry  in  the  ordinary  way. 
and  the  third  was  taken  direct   from  the  creping 


Table  14. 


Ref.  No. 

Al. 

B. 

Bl. 

C. 

CI. 

D. 

Dl. 

E.             F.l. 

F. 

Fl. 

Moisture  %    

56-2 

58-3 

527           05-6 

430 

54-5 

27-2 

49-9 

21-2 

47-3 

* 

201 

The  importance  of  the  above  results,  in  connec- 
tion with  the  preparation  of  rubber  of  this  type  for 
the  market,  is  obvious  and  the  method  does  not 
demand  any  drastic  alterations  in  respect  to  special 
drying  rooms.  The  ordinary  smoke-houses  can  be 
utilised,  but.  instead  of  allowing  the  hot  smoke  pro- 
ducts to  act  directly  on  the  rubber  in  the  rooms,  only 
the  heat  from  the  furnaces  is  utilised  and  the  smoke 
products  are  allowed  to  escape,  by  means  of  a  flue 
attached  to  the  furnace  ;  the  latter  must  be  of 
such  a  type  that  smoke  does  not  escape  into  the 
room. 

The  effect  of  funr/us  ';  spol,"  disease 
development  on  rubber. 

It  lias  been  shown  above,  in  connection  with 
ordinary  samples  of  slow  curing  crepe,  that,  if 
this  type  of  rubber  is  rolled  into  a  cjlinder  while 
wet,  in  order  to  retain  the  moisture  present,  and 
thus  endeavour  to  accelerate  the  rate  of  cure  by 
inducing  the  necessary  biological  changes,  no  such 
change  is  produced,  and  that,  in  crepe  rubber 
rolled  up  in  tliis  manner,   there  is  a  very  great 


machine  and  rolled  into  a  cylinder.  As  in  the  case 
of  ordinary  slowr-euring  crepe,  a  great  development 
of  "  spot  "  disease  took  place.  One  of  the  re- 
maining two  samples,  hung  to  dry,  was.  after  being 
thoroughly  dried,  dipped  into  water  for  about  30 
seconds,  then  removed  and  shaken  in  order  to 
remove  superfluous  moisture  and.  in  some  cases, 
mopped  with  a  cloth  to  remove  more  water,  and 
then  rolled  into  a  cylinder  and  left  for  several  weeks. 
These  latter  samples  also  developed  "  spot 
disease,  but  not  so  extensively  as  in  the  ease  of  tin- 
matured  slab  rolled  into  a  cylinder  immediately 
after  creping  (i.e..  before  drying  as  thin  crepe). 

(Note. — For  development  of  "  spot  "  disease  in 
dry  rubber  allowed  to  become  damp  subsequently, 
ride  Agricultural  Bulletin.  F.M.S..  Vol.  V..  Nos. 
5—0,  February-March,  1917.  "  Note  on  the 
development  of  chromogenie  organisms  in  dry 
rubber  allowed  to  become  damp."  by  the  author.) 

In  the  case  of  these  fast-curing  rubbers,  the 
development  of  the  "spot"  disease  has  caused 
an  extraordinary  retardation  in  rate  of  cure, 
the  most  marked  result  being  obtained,  as  would 
be  expected,  in  the  case  of  the  crepe  rolled  into  a 
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cylinder  direct  from  the  creping  machine,  in 
which  the  "  spot  "  disease  was  most  marked. 

In  most  of  the  series  of  this  experiment,  the  rate 
of  cure  was  retarded  by  about  1  hour,  while  in 
two  series  the  retardation  was  over  1  J  hours  under 
the  conditions  of  vulcanisation  employed. 

The  following  are  the  samples  prepared  : — 

Ref.  No.  340  A.    Slab  crgped  and  hung  to  dry. 

&ef.  No.  340  B.  Slab  creped  and  rolled  into  cylinder  by  hand, 
direct  from  the  creping  machine. 

Kef.  No.  340  C.  Slab  crgped  and  hung  to  dry,  and  dipped  in 
water  after  having  been  dried  and  then 
rolled  into  a  cylinder  by  liand. 

Table  16  below  gives  the  vulcanisation  results 
for  two  series  of  the  experiment  : — 

Table  16. 


Bef.  Ni. 

Optimum  time  of  cure 
from  standard  curve. 

Optimum  time  of  cure 
from  maximum  product. 

340  8.1  A. 
340  S.l  B. 
340  S.l  C. 
340  8.7  A. 
340  8.7  B. 
340  8.7  C. 

Hours, 
li 
2 
14 
1 

2i 
U 

Hours. 

li 
o 

i! 
l 

2i 
li 

It  remains  now  to  seek  a  reason  for  the  non- 
effect  of  "  spot  "  disease  in  an  ordinary  slow-curing 
crfepe  and  the  marked  retardation  in  rate  of  cure 
produced  by  "spot"  disease  in  a  fast-curing 
rubber.  The  cause,  in  the  light  of  our  previous 
researches,  is  almost  certainly  due  to  the  fact  that, 
while  the  nitrogenous  substances  (protein  chiefly) 
present  in  slow-curing  crepe  have  very  little  effect 
on  its  vulcanising  capacity,  the  utilisation  of 
any  such  protein  by  the  fungi  spores  during 
development  would  not  affect  the  rate  of  cure 
in  this  type  of  rubber.  In  a  fast-curing  rubber, 
however,  the  fungi  utilise  the  simpler  nitrogenous 
substances  formed  by  the  degradation  of  the 
protein,  which  act  as  vulcanisation  accelerators, 
i.e.,  the  fungi  in  their  development  destroy  the 
accelerating  substance  or  alter  its  composition, 
so  that  it  no  longer  beliaves  as  an  accelerator, 
and  the  rate  of  cure  of  the  fast-curing  rubber 
affected  with  "  spot  "   disease  is  retarded. 

The  experiment  also  illustrates  the  necessity 
in  research  of  this  description,  of  not  basing  general 
opinions  on  a  particular  type  of  rubber,  and  shows 
the  value  also  of  carrying  out  much  of  this  research 
on  the  spot,  where  it  is  much  simpler  to  follow 
up  any  particular  clue. 

In  several  series  of  the  above  experiment,  the 
rolled-up  rubber  was  not  re-washed,  after  the 
development  of  the  "  spot "  disease,  but  the 
rolls  were  unwound  and  the  thin  crepe  re-hung 
to  dry  in  the  ordinary  way.  The  accelerator  was 
not,  therefore,  removed  by  treatment  with  water, 
but  must  have  been  partly  destroyed  or  con- 
verted into  some  derivative,  which  does  not  act 
as  an  accelerator  of  vulcanisation. 

Another  exceedingly  interesting  feature  of  the 
above  experiment,  but  one  on  which  the  author 
desires  to  carry  out  further  experiments,  is  that 
in  the  rubber  in  which  the  "  spot "  disease 
develops  to  the  greatest  extent  (sample  B),  there 
has  been  a  loss  of  some  constituent  or  constituents 
in  the  gaseous  form,  apparently  amounting  to 
about  4- — 5%  of  the  weight  of  the  rubber.  This 
is  the  first  occasion,  as  far  as  the  author  is  aware, 
on  which  it  has  been  proved  definitely  that  the 
development  of  fungoid  growth  on  prepared 
rubber  has  a  detrimental  effect. 

Tank  v.  pan  sheet. 

On  many  large  estates  during  the  last  2 — 3 
years,  large  tanks  have  been  substituted  for  the 
small   enamelled   iron  coagulating   pans   formerly 


in  use.     The  average  coagulating  pan.  or  a  type 
especially  favoured,  measures  18  in.  long  by  6  in. 
wide  by  3  J  in.  deep,  and  holds  approximately  1 
gallon,    when    filled    to    the    top.     Large    tanks 
holding  50 — 100  gallons,  or  even  more,  are  con- 
structed with  division  plates,  so  that  the  distance 
between    these    plates    represent    what      in     the 
coagulating   pan    was   represented   by   the   depth 
of  latex  employed,  i.e.,  in  the  large  tanks,  sheet 
is  coagulated  sideways  or  edge  on.     This  is   done 
in    order     to     economise     floor     space,    and    also 
it   prevents   surface   oxidation   of   the    coagulum. 
since  the  surface  exposed  novs  represents  the  edge 
of  the  sheet  after  the  coagulum  is  rolled  to  sheet 
form.   It  is  not  proposed  here  to  deal  with  the  various 
types    of  such  tanks  nor  with  their    economics, 
except  to  state  that  they  have  many  advantages 
and  were  advocated  by  the  author  and  others  as 
long  ago  as   1912.     One  of  the  best,    which    the 
author  has  seen,  was  made  by  a  manager   of  an 
estate  and,  generally  speaking,  these  tanks  repre- 
sent a  normal  evolution  of  the  plantation  rubber 
industry,   necessitated   by  increase   of   crops  and 
area.     The  problem,  to  be  discussed  here,  is  their 
effect  on  the  vulcanising  capacity  of  the   rubber 
and  the  results  illustrate  what  a  comparatively 
small    variation    in    estate    practice    may    cause 
variability   in   the   product.     This   effect    is    due 
really  to  the  type  of  tank  adopted,  or  more   es- 
pecially to  the  method  of  division.     Most  tanks 
have   the   division  plates  about   1£  inches  apart 
and  this  therefore  represents  the  thickness  of  the 
impressed  coagulum,  which  is  eventually  rolled 
to  sheet.     As  stated  above,  the  ordinary   coagu- 
lating pan  is  about  3$  inches  deep  and  is  usually 
filled   with   latex,   for   coagulation  purposes.     In 
the  pans,  therefore,  we  have  coagulum  3£  inches 
thick.     As   might   be   expected,   when   coagulum 
14   inches  thick    from   tanks,  and  coagulum    3  J 
inches  thick  from  pans,  is  rolled  between  roller* 
at  a  fixed  distance  apart,  the  resultant  sheet  will 
be  softer  and  will  roll  out  thinner,  by  stretching 
laterally   and    longitudinally,    from  the    1$    inch 
coagulum,  than  from  the  3  J  inch  coagulum,  which 
will  be  harder  and  thicker  after  it  leaves  the  rolls. 
The  thinner  and  softer  tank  sheet  will  dry   more 
rapidly  and  will  vulcanise  therefore  more  slowly, 
owing  to  the  partial  inhibition  of  the  biological 
changes  producing  the  vulcanisationaccelerator.  On 
the  other  hand,  assuming  that  the  tank  sheet  from 
1  J-inch  coagulum  is  rolled  only  to  such  an  extent 
that  the  final  dry  sheet  is  of  the  same  thickness  as 
that  from  3i-inch  coagulum,  it  will  cure  faster, 
since    more    of    the    serum    is    retained,    owing 
to     the     smaller    amount    of    rolling    given     to 
the  1  J-inch  coagulum  to  bring  it  to  the  same  final 
thickness  as   the   sheet   from   3  J-inch   coagulum. 
Secondly  the  tank  sheet  from  1  J-inch  coagulum. 
prepared  by  the  smaller  amount  of  rolling,  although 
of  the  same  thickness  as  the  pan  sheet,  will  dry 
more  rapidly  owing  to  its  more  spongy  and  porous 
nature.     The  advantages  in  respect  to  vulcanisa- 
tion capacity  thus  lie  in  favour  of  tank  sheet,  since 
to  obtain  a  rubber  which  dries  equally  or  even 
more  quickly  and  also  vulcanises  faster,  it.  is  not 
necessary  to  roll  the  tank  coagulum  as  tightly  as 
the  pan  coagulum. 

It  can  be  seen  from  the  above  statement  thai 
the  amount  of  latex  placed  in  a  pan  of  any  par- 
ticular size  will  also  influence  the  vulcanisation 
of  the  resultant  rubber  (as  sheet),  if  other  factors 
are  constant.  The  author  has  found  this  in 
several  instances  to  be  a  cause  of  variability  in 
estate  practice. 

The  effect  in  the  case  of  erfpe  would  be  nil  a  nd,  as 
will  be  seen  also  from  slab  samples,  which  are 
included  in  the  tables,  the  effect  <>f  the  difference 
in  the  thickness  of  the  original  coagulum  is  almost 
negligible.  It  can  be  stated,  however,  that  I  | 
inches isabcut  the  minimum  thinness  of  coagulum 
in    the    preparation    of    slab    rubber.      Thinner 
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coagulum  will  dry  too  rapidly,  thus  inhibiting  the 
essential  biological  changes. 

Table  17  gives  the  vulcanisation  results  for 
samples  of  slab  from  tanks  and  pans,  and  also 
samples  of  sheet  (unsmoked)  from  bank  and  pans, 
in  which  the  same  tightness  of  rollers  was  employed 
in  the  preparation  of  the  sheets  from  tank  and  pan. 

Table  17. 


K.I.  N  I. 


Type  of  robber. 


i  Optimum  time 
I  Optimum  time    of  cure  from 

of  cure  tr.nu        maximum 
standard  curve.       product. 


835  s.l  A. 

335  S.l  B. 

335  S.l  C. 
335  si  D, 
335  B;2   \ 

335  S.2  B. 

335  S.2  C. 
335  S.2  P. 


Unpxe&sed  Blab  from 

l  .:li»  (31  In.). 
(Jnpressed  slab  h  >m 

tank  (l*  in.). 
Sheet  from  pas. 
Sheet  from  tank. 
Dnpressed  Blab  from 

pan. 
Unpressed  slab  from 

tank. 
Sheet  from  pan. 
Shi    I  from  tank. 


Hours. 

1 

l  — u 

2  — 2i 
1  — 1] 

1  — H 

2  J— 25 
2} 


Hours. 

I' 


11 


21 
3 

n 
u 

21 
21 


The  retardation  in  cure  of  the  tank  sheet  is  seen 
irom  the  table. 

The  following  table  gives  the  results  obtained 
from  sheet  samples  prepared  from  pans  and  tanks, 
but  in  this  ease  two  sheets  from  tank  coagulation 
were  made,  one  (B)  being  rolled  to  approximately 
the  same  final  thickness  as  the  pan  sheet  (A)  and 
the  other  tank  sheet  (C)  being  passed  between 
smooth  rollers  a  similar  number  of  times  to  A, 
the  final  tightness  of  the  rollers  for  A  and  C  being 
the  same,  whereas  to  obtain  the  same  thickness 
for  the  tank  sheet  (B)  as  the  pan  sheet  (A)  it  is 
not  necessary  to  bring  the  rollers  so  close  together. 

The  following,  therefore,  were  the  samples 
prepared  : — 

Ref.  No.  341  A.    Unsmoked  sheet  from  pau,  from  coagulum  3} 

inches  thick. 
Ref.  No.  341  B.    Ditto  from  tank,  from  eoagulon)  1*  in.  thick, 

rolled  to  same  final  thickness  as  A. 
Ref.  No.  341  C.     Ditto  from  tank,  from  coagulum  15  in.  thick, 

rolled  to  the  same  extent  as  A. 

Table  18  below  gives  the  vulcanisation  results 
in  the  case  of  two  series  of  the  experiment  and 
also  shows  the  thickness  of  the  sheets. 

Table  18. 


Optimum  time 

Thickness  of 

Optimum  time 

of  curt;  from 

Ref.  No. 

sheet. 

of  cure  from 

maximum 

standard  curve. 

product. 

mm. 

Hours. 

Hours. 

:i4l  S.8  A. 

8  0 

21 

25 

341  S.8  B. 

;i4 

•> 

21 

■jn  s.s  c. 

2-2 

21— 2  i 

21 

341  S.S  A. 

3-6 

21 

25 

:i41   S.9  B., 

3-4 

25 

25 

:-.41  s.9  c: 

2-2 

2>— 2J 

2i 

341  S.10    1 

3-6 

21 

25 

341  S.10  B. 

3  0 

2r 

21 

:;41   S.10  C. 

2-4 

25 

2} 

Table  19. 


In  this  ease  it  will  be  seen  that  the  rate  of  cure 
of  the  pan  she,  i  (A)  and  the  tank  sheet  (13)  of 
similar  thickness,  is  approximately  the  same, 
while  the  tank  sheet  ((').  the  final  thickness  of 
which  is  much  less,  when  rolled  t"  t  he  same  extent 

and  with  the  same  tightness  <>f  rollers  employed 
for  rolling  the  pan  sheet  (A),  cures  more  slowly. 

It  is  interesting  to  compare  the  above  results 
with  the  rate  of  drying,  which  was  determined 
for  the  three  series  above.  Table  19  gives  the 
percentages  of  moisture  in  the  samples,  weighed 
at  the  same  time,  during  the  first  six  days  of  drying 
and  the  moisture  on  the  11th  or  12th  day,  on  which 
the  samples  were  converted  to  crepe. 


S.8. 

S.9. 

S.10. 

1 1 
machining. 

Moistm 

Moisture  %. 

Moisture  %. 

A. 

B. 

c 

A. 

B. 

c. 

A. 

B. 

C. 

0 

190 

30-5 

Is -7 

211 

321 

23-2 

19-2 

30-6 

20-9 

1 

l-ii 

13-4 

3  0 

on 

10-4 

3-9 

5  1 

5-fi 

2 

3-9 

5  0 

2-5 

4-6 

4-4 

2-8 

4-2 

3-3 

2-i 

3 

::  1 

S-7 

1  7 

3-8 

3-4 

1  0 

S-5 

2-6 

1 J 

4 

2-8 

3-2 

IS 

3-3 

2-8 

1-2 

2  9 

2-0 

12 

5 

19 

2-8 

0-8 

2-7 

2-8 

0-8 

2-4 

1-7 

:-o 

6 

11 

21 

0-3 

2-2       2-J 

0-7 

20 

1-5 

07 

11 

— 

— 

— 

10 

1-3 

0-1 

. — 

— 

— 

12 

0-2 

01 

01 

■ 

— 

— 

0-9 

0-7 

0-3 

Rate  oi  vulcanisation  of  tree  scrap. 

From  our  previous  work,  it  might  be  eoi>  hided 
that  tree  scrap,  being  naturally  dried  latex,  and 
therefore,  as  one  would  think,  containing  all  the 
constituents  of  a  concentrated  latex,  should  cure 
rapidly,  owing  to  the  influence  of  tin  residual 
serum  constituents,  which  are  normally  removed 
in  washing  and  creping  fresh  coagulum.  It  has 
been  found,  however,  that  tree  scrap  has  its 
optimum  cure,  under  the  conditions  »f  vulcanisa- 
tion employed  in  our  laboratory,  at  about  2 J — 
2J  hours,  which  may  be  described  as  an  inter- 
mediate rate  of  cure.  A  reason  fortius  had  there- 
fore to  be  sought. 

Experiments  were  carried  out  in  which  thin 
layers  of  latex  were  allowed  to  dry  overnight  on 
(a)  glazed  plates,  (B)  porovts  plates,  and  it  was 
found  that  the  former  cured  rapidly  and  the  latter 
at  about  21 — 2 f  hours,  that,  is  more  slowly.  Tin- 
reason  for  this,  in  the  light  of  our  previous  re- 
searches, is  obvious.  The  rubber  from  latex 
which  has  been  dried  in  thin  layers  on  glazed 
plates  or  vessels,  does  contaiu  all  the  constituents 
of  the  rubber,  while  in  the  case  of  the  latex  placed 
on  porous  plates,  a  large  proportion  of  the  serum 
is  absorbed  by  the  plates  ;  hence,  the  vulcanisation 
is  retarded,  as  we  are  not  dealing  actually  with  a 
rubber  which  contains  all  the  serum  constituents. 
The  freshly-cut  channel  on  the  tree  acts  as 
porous  plate,  and  the  tree  scrap  therefore  docs  not 
contain  all  the  serum  constituents,  since  some 
portion  is  absorbed  by  the  soft  porous  wood  of 
the  freshly-cut  channel  ;  and  tree  scrap,  therefore, 
cures  in  a  similar  manner  to  rubber  prepared  by 
placing  thin  layers  of  latex  on  porous  plates. 

The  natural  accelerator  of  Para  rubber. 

Stevens  has  recently  published  a  paper  undi  i 
this  title  (cide  this  J..  April  1(>.  1917),  which 
entirely  confirms  our  researches,  while  going 
Slightly  further  into  certain  details  in  connection 
with  (he  vulcanisation  accelerator  or  accelerators 
which  the  present  author  has  found  to  be  pro- 
duced in  plantation  Para  rubber  by  the  degrada- 
tion of  the  proteins,  and  also  preformed  in  the 
latex  and  retained  by  the  raw  rubber  under  certain 
conditions  of  preparation.  Whether  these  two 
accelerators  are  the  same  or  different  substances 
remains  to  be  investigated.  The  author  ha  - 
shown  that  a  greater  amount  of  the  serum  residue 
(obtained  by  evaporation)  is  necessary  to  produce 
the  same  acceleration  in  rate  of  cure,  as  in  the 
case  of  the  degraded  protein.  It  must  be  remem- 
bered, however,  thai  we  are  not  yet  dealing  with 
pure  substances,  and  it  may  be  that  the  serum 
residue  contains  a  smaller  proportion  ol  the  same 
substance  which  is  produced  in  larger  proportions 
by  the  biological  degradation  ot  the  nearly  pure 
proteins  separated  from  the  serum.  If  theSf 
accelerators  are  t  he  same,  it.  means  (hat  there  is  in 

latex  itself  simpler  nitrogenous  substances,  as  well 
as  the  complex  proteins,  nud  it  is  possible  that 
the  proteins  are  built  up  in  the  latex  from  these 
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simpler  compounds,  and  can  be  degraded  again  by 
biological  methods  to  produce  the  same  compounds. 

The  author  has  not  obtained  the  maximum 
acceleration  which  is  obtained  in  slab,  by  adding 
these  accelerators  to  a  slow-curing  rubber 
separately.  No  experiments,  however,  have  been 
carried  out  by  the  author  yet,  by  combining  the 
two  accelerators  and  noting  their  additive  effect. 
If  they  are  two  distinct  substances,  it  is  possible 
that  their  additive  effect  may  be  greater  than 
when  used  separately.  In  slab  rubber,  we  un- 
doubtedly have  the  effect  of  both,  since,  after 
I  he  coagulum  has  been  left  to  mature  for  six  days, 
not  only  is  a  change  undergone  by  the  proteins, 
but  the  serum  constituents  are  more  difficult  to 
remove  from  the  partially  dried  rubber,  and  are 
therefore  probably  retained  to  a  greater  extent, 
in  rubber  of  this  type. 

Referring  again  to  Stevens'  paper,  the  author 
would  like  to  point  out  that  .Stevens  has  either 
not  fully  understood  our  previous  papers  or  has 
obscured  the  real  issue.  He  alludes  to  our  previous 
work  as  follows  : — "  Eaton  arrived  at  the  con- 
<  lusion  that  this  insoluble  matter  has  no  effect 
on  the  rate  of  vulcanisation.  His  mistake  arose 
from  taking  rubber  already  containing  its  full 
complement  of  nitrogenous  matter,  instead  of 
working  with  a  rubber  from  which  the  latter  had 
been  removed." 

The  author  maintains,  however,  that  no  such 
mistake  has  been  made.  In  our  researches  we 
were  endeavouring  to  show  why  plantation  Para 
rubber  prepared  in  different  ways  varied  in  cure, 
and  especially  why  ordinary  crepe  rubber  cures 
slowly  and  slab  rubber  (the  latter  being  our  own 
discovery)  cures  rapidly,  and  we  were  not  dealing 
with  the  vulcanisation  capacity  of  a  synthetic 
caoutchouc  or  a  rubber  freed  from  such  com- 
pounds, but  with  normal  plantation  samples.  It 
soon  became  obvious  to  us  from  our  own  researches 
that  ordinary  crepe  rubber  did  not  cure  slowly  on 
account  of  lack  of  proteins,  but  on  account  of  a 
lack  of  a  particular  substance  (not  protein),  which 
acts  as  an  accelerator.  Stevens  in  his  previous 
researches  had  missed  this,  probably  for  reasons 
pointed  out  by  the  author  and  J.  Grantham  (this 
,T.,  October  31,  1916).  It  is  of  interest  to  note 
also  that  after  severely  criticising  the  vulcanising 
mixture  used  by  the  author  and  by  Schidrowitz. 
Stevens  has,  in  the  paper  now  referred  to,  adopted 
similar  mixings. 

If  any  mistake  has  been  made,  it  was  made 
originally  by  Stevens  in  connection  with  his  earlier 
work,  in  which  he  appeared  to  think  that  the 
vulcanisation  capacity  of  ordinary  plantation 
rubber,  which  contains  a  full  complement  of 
protein,  was  connected  with  the  protein  matter 
per  se,  whereas  our  researches  have  shown  this  to 
bo  incorrect,  although  the  author  is  not  prepared 
to  deny  that  proteins  may  have  an  effect  on  the 
vulcanising   capacity   of   synthetic    caoutchouc. 

The  author  would  also  like  to  take  this  oppor- 
tunity of  replying  to  certain  criticisms  or  replies 
of  Stevens  (this  J.,  November  30,  1916)  in  re- 
ference to  the  paper  on  "  The  variability  of 
plantation  Para  rubber  with  different  technical 
mixings."  Stevens,  in  his  reply,  alludes  to  the 
fact  that  probably  50  %  of  manufactured  rubber 
goods  contain  lead  oxide,  which,  as  our  researches 
have  shown,  obscures  the  effect  of  the  natural 
accelerator  in  Para  rubber.  The  author  is  not 
in  a  position  to  dispute  this  fact,  but  fails  to  see 
that  it  is,  in  any  respect,  an  argument  against 
the  effect  of  the  natural  accelerator,  or  its  import- 
ance in  connection  with  the  variability  in  cure  of 
plantation  rubber  for  the  remaining  50  %  of 
manufactured  goods.  Results  of  estate  samples, 
which  will  be  published  shortly,  show  thai,  apart 
from  our  special  slab  rubber,  the  variability  in 
rate  of  cure  of  estate  samples  has  not  been  exag- 
gerated, even  at  the  present  time,  when  uniformity 


in  preparation  on  estates  is  much  greater  than 
4 — 5  years  ago. 

Stevens  also  refers  to  the  fact  that  our  explana- 
tion of  the  action  of  lead  oxide,  if  correct,  would 
also  apply  to  magnesium  oxide.  The  author 
fails  to  see  why  this  should  be  so,  since  it,  is  well 
known  that  different  mineral  accelerators  produce 
different  effects,  and  lead  oxide,  as  far  as  the 
author  is  aware,  is  a  much  more  powerful  accelera- 
tor than  magnesium  oxide.  While  agreeing  with 
Stevens  as  to  the  large  number  and  amounts  of 
different  ingredients  used  for  various  purposes 
in  modern  rubber  manufacture,  in  the  author's 
opinion  it  would  be  a  mistake  to  carry  out  research 
of  this  nature  with  such  mixings; — the  simpler 
the  mixing  for  such  purposes  the  more  likely  is 
one  to  effect  the  isolation  of  variables  responsible. 
for  the  different  vulcanising  capacity  of  various 
raw  rubbers.  Ample  confirmation  of  the  results 
of  our  researches  in  connection  with  variability 
in  rate  of  cure,  has  been  received  from  various 
well  known  rubber  manufacturing  firms,  who 
should  be  in  a  position  to  realise  the  effects, 
without  perhaps  being  aware  of  the  causes,  and 
it  is  difficult  therefore  to  understand  Stevens' 
attitude  in  attempting  to  minimise  these  variations. 

Finally,  with  regard  to  the  relationships  between 
the  curves,  while  not  strictly  in  arithmetical  pro- 
gression, they  are  very  close,  as  can  be  seen  by 
comparing  the  different  curves.  The  explanation 
lies  in  the  curves  themselves,  if  these,  as  we 
believe,  can  be  taken  to  represent  the  state  of  cure 
of  the  rubber.  There  certainly  does  not  appear 
to  be  any  more  reason  for  adopting  a  geometrical 
than  an  arithmetical  progression  in  the  relation- 
ships. 

It  may  be  stated  here,  a  point  which  was 
omitted  in  our  previous  paper  under  discussion, 
that  the  experiments  described  were  not  carried 
out  as  a  reply  to  Stevens'  criticisms,  but  were 
actually  done  in  1915  and  would  not  have  been 
published  at  the  time  had  Stevens  not  raised  the 
question  of  the  type  of  mixing,  since  the  experi- 
ments with  these  "  mineral  "  mixings  were 
admittedly  incomplete. 

Summary. 

1.  The  experimental  results  on  variability  in 
rate  of  vulcanisation  of  plantation  Para  rubber, 
described  here,  confirm  previous  work  by  the 
author  and  his  collaborators  and  theories  deduced 
from  these  researches  and  give  results  of  additional 
interest. 

2.  Various  types  of  experiments,  in  connection 
with  the  rate  of  drying  of  freshly  machined 
coagulum,  show  that  the  moisture  content  of  the 
coagulum  is  the  most  important  factor  deter- 
mining rate  of  vulcanisation  and  also  confirm 
previous  work  by  the  author  on  the  presence  of  a 
second  accelerating  substance,  preformed  in  Hevea 
latex. 

3.  Acceleration  in  rate  of  cure  can  be  induced 
even  in  thin  crepe  by  blocking  the  thin  wet  crfipe 
under  pressure,  so  as  to  exclude  air. 

4.  For  the  formation  of  pigment,  known  as 
"  spot  "  disease,  which  is  evidence  of  the  develop- 
ment and  growth  of  the  spores  of  certain  chromo- 
genic  micro-organisms,  not  only  moisture  but. 
air  or  oxygen  is  essential. 

5.  The  development  of  these  micro-organisms 
on  a  slow-curing  crepe  rubber  has  little  or  no 
effect  on  its  vulcanising  rapacity,  in  respect  to 
rate  of  cure,  since  thin  crepe  contains  none  ol  the 
vulcanisation  accelerator  present  in  "slab  "  crepe. 

6.  Similar  development  of  inicro-organifms  in 
"  slab  "  crepe  causes  a  marked  retardation  in  rate 
of  cure,  due  undoubtedly  to  these  organisms 
utilising  the  accelerator,  or  altering  its  com- 
position. 
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7.  In  the  development  of  "  spot.  "  disease  in 
rubber,  there  appears  to  be  a  considerable  loss 
of  Bome?  constituent,  which  is  removed    in    the 

aseous  form.     Further  researches  on  this  point 
are  necessary. 

8.  The  progressive  change  which  takes  place 
in  slab  during  the  fiisl  6  7  days  of  drying  or 
maturing,  also  takes  place  in  sheet  up  to  this 
period.  From  these  results,  any  type  of  rubber 
<an  be  converted  into  thin  crfipe,  after  sis  days' 
drying,  without  affecting  its  rate  of  cure. 

o.  In  the  smoking  of  rubber,  two  variables  ire 
concerned:  (a)  antiseptic  effect  of  the  smoke 
products  ;  (b)  temperature  of  drying.  The  former 
retards  the  rate  of  cure  of  the  rubber,  and  the 
latter,  within,  the  limits  used  in  practice  accelerates 
the  rate  of  cure  Heme,  smoked  sheet  may  cure 
faster  or  slower  than  similar  unsmoked  sheet, 
depending  on  the  balanoe  of  tins.-  two  factors 
during   the   early  stages  of  smoking. 

10.  Drying  by  hot  air  not  only  accelerates  the 


rate  of  cure,  lmt  reduces  the  ordinary  maturation 
period  of  slab  from  six  to  three  days. 

11.  The    concent  cation   of   the   latex    affects   the 

rate  of  cure  of  the  coagulated  rubber,  owing  to 
tlie  different  amounts  of  accelerator  retained  in 
the  rubber,  under  similar  conditions  as  to  machin- 
ing. 

12.  Tree  scrap  has  a  comparatively  moderate 
rate  of  cure,  instead  of  a  rapid  rate  of  cure,  as 
might  have  been  expected,  owing  to  the  fact 
that  it  does  not  contain  all  the  serum  constituents. 

which   are   absorbed   partly    by   the   freshly   cut 

porous  channel  on  the  tree. 

Note.  Further  work  on  various  aspects  of  the 
problem  is  contained  in  various  numbers  of  the 
Agricultural  Bulletin,  F.M.S.,  published  monthly. 

The  special  bulletin,  which  contains  the  results 
of  all  the  researches  to  date,  except  the  experi- 
ments which  are  in  progress,  will  be  published  very 
shortly  and  may  be  obtained  on  application  to  the 
author  or  the    Director  of  Agriculture,   F.M.8. 
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J.ir/uids  ;      Handling    and    transportation     of . 

M.  H.  Eisenhart.  J.   Ind.   Eng.  Chem.,   1917,  9, 

980—982. 
When  purity  is  not  an  essential  factor,  tank  cars 
are  used  for  transporting  nitric  and  sulphuric  acids 
between  plants,  but.  for  hydrochloric  and  acetic 
aci<Ls  small  containers  are  generally  used,  the 
latter  acid  being  frequently  shipped  in  wooden 
barrels.  To  ascertain  the  most  suitable  metal  for 
the  pipes,  valves,  etc..  in  any  particular  case  it  is 
advisable  to  suspend  strips  of  apparently  suitable 
metals  in  the  liquid,  and  to  note  the  effect  both 
of  the  liquid  and  the  fumes.  Steel  is  almost 
exclusively  employed  for  the  sulphuric  acid  and 
mixed  acids  used  in  the  manufacture  of  nitro- 
cellulose, although  it  is  unsuitable  for  nitric  acid 
alone.  For  the  latter  and  for  the  lower 
strengths  of  sulphuric  acid  "the  alloys  of  iron 
and  silicon  ("  duriron."  "  tautiron."  etc.)  are 
suitable,  and  have  replaced  stoneware  in 
many  places.  Sdica  ware  is  now  in  considerable 
use  for  pure  chemicals,  for,  although  as  fragile  as 
glass,  it  can  resist  changes  of  temperature  without 
breaking.  For  the  handling  of  weak  acid  solu- 
tions wood  is  well  adapted.  Aluminium  is  not 
suitable  for  alkalis,  but  may  be  used  with  glacial 
acetic  acid  and  with  very  weak  solutions  of  nitric 
and  sulphuric  acids.  Knamelled  iron  is  being 
used  in  many  directions  for  kettles,  piping,  and 
special  apparatus,  and  is  particularly  suitable  for 
brewery  plant  and  for  the  handling  of  many  food 
products.  Satisfactory  results  have  also  been 
obtained  by  the  use  of  pipes  lined  with  tin.  copper, 
lead.  etc.  For  moving  liquids  in  general  and 
particularly  nitric  and  sulphuric  acids,  air  pressure 
is  the  most  simple  and  least  troublesome  method. 
For  valves  alloys  of  iron  and  silicon  have  proved 
satisfactory  when  subjected  to  acid  fumes,  and 
have  lasted  for  three  to  four  years,  where  pre- 
viously the  ordinary  valves  required  renewal 
every  three  or  fonr  weeks. — (\  A.  M. 


Liquid*  ;     Storage   and   transportation   of .     F. 

It.     Baxter.     J.     Ind.     Eng.     Chem..     1917.     9, 
978—979. 

An  outline  is  given  of  the  methods  of  transporting 
oil  by  tank  steamers  and  pipe  lines.  The  lines 
from  the  Kansas  fields  to  New  York  contain,  when 
full,  760,159  barrels  of  crude  oil,  the  value  of 
which,  according  to  the  quotations  of  May,  1917. 
was  $1,444,302.  The  pipes  are  made  of  wrought 
iron  and  are  tested  up  to  a  pressure  of  1200  lb. 
The  crude  oil  at  the  wells  is  usually  stored  in 
wooden  tanks  of  a  capacity  of  250  barrels  and 
upwards.  It  is  estimated  that  by  1927  the  U.S. 
Navy  will  annually  require  10,000,000  barrels. 
To  meet  this  demand  two  oil  areas  have  been  re- 
served in  California  and  one  in  Wyoming,  and 
will  not  be  drilled  until  the  oil  is  required. — C.  A.  ,M . 


Liquids  :     Transportation    and    storage    of in 

small  packages.     L.   H.   Adkins.     J.    Ind.    Eng. 
Chem..  1917.  9,  979—980. 

The  wooden  barrel  used  in  the  petroleum  industry 
in  the  Eastern  United  States  is  made  of  red  and 
white  oak.  and  is  coated  inside  first  with  an 
adhesive  substance  such  as  vegetable  gum,  by- 
products of  the  sugar  industry,  or  water  glass, 
and  then  with  a  good  hide  glue.  In  recent  years 
iron  barrels  have  been  replacing  the  wooden 
barrels.  They  ore  made  by  rolling  sheet  iron  on 
heavy  presses,  and  are  welded  by  means  of  gas  or 
electricity.  The  cylindrical  form  is  preferable 
to  the  ordinary  barrel  shape  as  it  stands  more 
wear  and  tear.  The  chief  disadvantage  in  the 
use  of  the  iron  barrel  is  that  the  iron  oxide  is 
liable  to  flake  off  the  interior  and  contaminate  the 
liquid.  Tin  cans  for  the  petroleum  trade  are 
made  from  tin  or  terne  plate  of  20  to  28  gauge, 
and  enormous  quantities  of  kerosene  are  exported 
to  all  parts  of  the  world  in  the  standard  5-gall. 
cans. — 0.  A.  M. 
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Patents. 

Evaporator  and  boiler  feed-water  heating  apparatus 

for  power  plant  ;    Combined .    The  Griscom- 

Russell    Co.,    New    York.    Assignees    of    R.    C. 

Jones,    Garden  City,   N.Y..   U.S.A.     Eng.   Pat, 

103,644,  Dec.  21,   1916.     (Appl.  No.   18.336  of 

1916.)     Under  Int.  Conv..  Jan.  26,   1910. 

Thk  vaporisation  temperature  of  the  evaporator 

is  regulated  by  a  reducing  valve  to  accommodate 

the  system  to  varying  loads  on  the  boiler.     The 

distillate  from  the  evaporator  passes  first  through 

a    boiler   feed-water   heater   and   then   through   a 

primary  heater  for  the  water  to  be  evaporated. 

The  liquid  to  be  evaporated  is  also  passed  through 

a  secondary  heater, through  which  the  unevaporated 

liquid  from  the  evaporator  is  passed  in  a  contrary 

direction. — W.  H.  C. 

^','h■cs  for  use  in  evaporating  apparatus.     Kestner 

Evaporator  and  Engineering    Co.,    Ltd.,   J.   A. 

Reavell,  and  W.  G.  Mann,  London.     Eng.  Pat. 

110,180,  Oct.  6,  1916.  (Appl.  No.  14,221  of  1916.) 

The  valve  casing  is  provided  with  a  removable 

sleeve  or  liner  having  an  inclined   valve  seating 

at  the  lower  end  against  which  the  valves  abuts. 

By    providing    a    full,    straight    passage    for    the 

liquid  instead  of  the  usual  sinuous  path,  deposition 

of   salts   from   concentrated   liquors   is   prevented 

to  a  large  extent. — W.  II.  C. 

Power  presses  for  extracting  fluids  from  vegetable 
matter  or  other  material.  J.  C.  Fiddvment. 
Baltimore.  Md..  U.S.A.  Eng.  Pat.  110,035, 
Oct.  16,  1916.  (Appl.  No.  14,683  of  1916.) 
A  press  for  extracting  liquid  comprises  an  outer 
shell  having  slightly  tapering  inner  walls,  and  a 
concentric  inner  rotating  compressing  member 
for  conveying  the  material  through  the  press 
and  expressing  the  liquid.  The  compressing 
member  comprises  a  number  of  flanged  discs, 
threaded  on  a  shaft,  each  disc  having  a  groove 
in  which  a  pair  of  loose  rings  are  mounted  and  are 
adjustable  to  vary  the  width  of  the  annular 
spa^e  on  each  side  of  them  between  the  flanges. 
The  dises  are  bored  longitudinally  for  the  insertion 
of  a  conveyor  screw  rotated  by  gearing  from  the 
main  shaft  and  passing  through  all  the  annular 
spaces  in  the  discs.  The  material  is  fed  in  at  one 
end  and  is  transferred  from  one  groove  to  the 
next  by  fixed  inclined  abutments  in  the  grooves. 
The  material  is  prevented  from  being  carried 
round  by  the  compressing  member  by  a  parallel 
rotating  member  below  it  at  the  inlet  end,  having 
flanges  which  enter  the  annular  channels.  The 
expressed  liquid  escapes  by  the  conveyor  channel 
and  also  by  circumferential  openings  in  the  shell. 

— W.  P.  F. 

depressing    liquid    from    materials    containing    the 
same  ;     Processes   for  — — .       J.    W.    Hinchley, 
London,  and  G.  Gorton.  Bexhill-on-Sea.     Eng. 
Pat.  110,379,  Oct.  13.  1916.     (Appl.  No.  14,601 
of   1916.) 
In  apparatus  of  the  type  described  in  Eng.  Pats. 
101,782,    108,503.    110,381,  and    110,384    (this  J., 
1916,    1254  ;     1917.    998    and   following),    sewage 
sludge,  fish  refuse,  oilseeds  and  nuts  such  as  palm 
kernels   and   copra,   crushed   beetroot,   and  sugar 
cane,  may  be  treated  at  a  preliminary  pressure 
up   to   0-5   ton   per   sq.   in.,    the  steam  admitted 
up  to  a  pressure  of  200  lb.  per  sq.  in.,  and  tempera- 
ture up  to  380°  F.  (193°  C),  and  the  final  pressure 
may  be  up  to  2  tons  per  sq.  in. — W.  F.  F. 

Expressing    liquid    from    materials    containing    the 

same  ;     Apparatus  for .      J.    W.    Hinchley, 

London,  and  G.  Gorton.  Bexhill-on-Sea.  Eng. 
Pats,  (a)  110,381  (Addition  to  Eng.  Pat.  101,782) 
and  (b)  110,384.  Oct.  13.  1916.  (Appl.  Nos. 
14,603  and  14,606  of  1916.) 

(a)  In   apparatus   of    the   type    described    in   the 


principal  patent  (this  J.,  1916,  1254),  the  orifices 
for  the  admission  of  fluid  to  the  material  in  the 
cylinder  are  separate  from  those  for  the  discharge 
of  expressed  liquid  and  are  provided  with  non- 
return valves.  (B)  In  apparatus  of  the  tvpe 
described  in  Eng.  Pats.  101.782,  108,503,  110,379. 
110,381,  and  110,383  (this  J.,  1916,  1251;  1917. 
998,  p.  1230,  and  preceding),  the  strainer  or  filtering 
surface  is  protected  by  a  steel  perforated  liner  or 
plate  against  which  the  piston  slides. — \V.  F.  F. 

Expressing    liquid  from    materials   containing    the 

same;   Processes  and  apparatus  for .     J.  VV. 

Hinchlev.  London,  and  G.  Gorton.  Bexhill-on- 
Sea.  Eng.  Pat.  110,382,  Oct,  13,  1916.  (Appl. 
No.  14,604  of  1916.) 

In  processes  and  apparatus  of  the  type  described 
in  Eng.  Pats.  3998  of  1915,  101.782.  108.503. 
110,379.  110.381.  and  110.384  (this  J.,  1916,  1254  ; 
1917,  998,  and  above),  the  treating  fluid  is  cold 
air  or  water.  Two  or  more  hot  or  cold  gases  or 
liquids  may  be  admitted  successively  to  the  press 
and  the  mechanical  pressure  may  be  constant  or 
variable. — W.  F.  F. 

Concentration  of  vitriol  and  other  liquids  ;    Appar- 
atus for  use   in  the .     F.  Brown,  and    The 

United  Alkali  Co.,  Ltd..  Liverpool.  Eng.  Pat. 
1 10,183,  Oct,  9, 1916.   (Appl.  No.  14.321  of  1916.) 

A  cascade  concentrator  is  fitted  with  basins  each 
of  which  has  two  spouts.  The  inlet  spout  of  each 
basin  rests  on  the  edge  of  the  support  of  the 
basin  next  above  and  the  outlet  spout  rests  in 
the  inlet  spout  of  the  basin  next  below. — W.  H.  C. 


Filtering  :    Process  of  ■ 


M.   B.   Lamb,   San- 


tiago. Chili,  Assignor  to  Allis-Chalmers  Manu- 
facturing Co..  Milwaukee,  Wis.  U.S.  Pat. 
1,242,355,  Oct.  9,  1917.  Date  of  appl.,  June  22, 
1914. 

A  filter  cake  containing  a  "  desirable  substance.'" 
e.g.,  sodium  nitrate,  and  an  "  undesirable  sub- 
stance," e.g..  sodium  chloride,  is  washed  with  a 
solution  of  the  latter  ;  in  the  case  mentioned  the 
sodium  nitrate  is  removed  and  the  chloride  left  in 
the  cake,  preventing  its  collapse. — W.  H.  C. 

Drying  apparatus.  B.  Panara,  Rome.  N.Y.  U.S. 
Pat,  1,242.368,  Oct,  9,  1917.  Date  of  appl.. 
Apr.  23,   1917. 

A  number  of  superimposed  tiers  of  separate  dry- 
ing rooms,  provided  with  doors  at  the  sides,  have 
a  ventilating  chamber  on  the  top,  from  wliich  a 
fan  blows  air  through  the  top  tier  of  drying  rooms. 
Means  are  provided  for  connecting  any  of  the 
drying  rooms  with,  or  shutting  them  off  from,  the 
air  current  and  from  communication  with  the 
other  drying  rooms. — W.  IT.  C. 

Drying-machine.  AV.  M.  Brownell,  Brooklyn, 
N.Y.,  Assignor  to  A.  N.  Hood,  Newton,  Mass., 
and  J.  T.  Nightingale,  Boston.  Mass.  U.S.  Pat. 
1,242,518,  Oct.  9, 1917.  Date  of  appl., May  1, 1916. 

The  material  to  be  dried  is  sliced  by  a  knife  and 
then  forced  under  pressure  through  a  number  of 
drying  tubes  surrounded  by  a  heating  chamber. 
The  tubes  have  constrictions  at  each  end,  and  the 
discharge  ends  of  the  upper  tubes  project  beyond 
those  below.— W.  H.  C. 

Separator  or  clarifier  ;    Centrifugal,  self-balancing 

.     H.   A.    Riggs,    Indianapolis,    Ind.     U.S. 

Pat,  1.242,868,  Oct,  9,  1917.  Date  of  appl.. 
Jan.  7,  1916. 
A  separating  drum  provided  with  conical  discs, 
and  having  a  hollow  centre,  is  mounted  pivotally 
on  a  rigid  vertical  shaft  which  passes  into,  and  is  of 
smaller  diameter  than,  the  hollow  centre.  Bow- 
shaped  springs  are  interposed  between  the  shaft 
and  the  lower  part  of  the  hollow  centre. — W.  H.  C. 
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Centrifugal  Machines  [hydro-extractors}.  T.  Broad- 
beni  and  Sons,  Ltd.,  and  II.  Broadbent.  Bud- 
dersfield.  Eng.  Pat.  110,215,  Oct.  27,  1916. 
(Appl.  No.  15.301  of  1916.) 

In  a  centrifugal  nitrating  machine,  an  inner 
detachable  conical  lining  is  provided  between  the 
basket,  and  the  central  support  ;  this  serves  to 
protect  the  working  parts  of  the  machine  Erom 
acid,  and  it  can  be  removed  and  replaced  without 
disturbing  the  working  parts.  The  lining  is 
attached  cither  to  the  outer  easing  of  the  machine 
or  to  the  central  support.  The  change  from  low 
to  high  speed  of  rotation  is  effected  »j  means  of 
a  hand  lever  and  earn. — \V.  J 1 .  ( '. 

Separating  liquids  from  gases,  particularly  applic- 
able for  separating  oil  from  steam  ;  Appar- 
atus for .     The    British    Thomson-Houston 

Co.,  Ltd.,  London,  F.  S.  Carter,  Port  Talbot, 
and  F.  Samuelson,  Rugby.  Eng.  Pat.  110,219, 
Nov.    1,    1916.     (Appl.    No.    15,610    of    1910.) 

The  gas  is  passed  through  a  chamber  in  which 
a  number  of  perforated  discs  mounted  on  a  hori- 
zontal shall  are  rotated  between  a  number  of 
perforated  discs  fixed  to  the  chamber  walls. 
The  separated  liquid  is  discliarged  from  the 
bottom  of  the  chamber.  A  fan  mav  be  fixed 
on  the  shaft,  so  that  the  discs  are  rota'ted  by  the 
action  of  the  current  of  gas  on  the  fan. — \V.  J  I.  ('. 

Furnace  gases;    Removal  of   dust  from .     H. 

P.  Bingham,  London.  Eng.  Pat.  110.235. 
(Appl.  Nos.  10,795,  Nov.  23,  1916.  and  7390, 
May  22,  1917.) 

In  a  dust  filter  of  the  type  in  which  the  dust-laden 
gases  pass  horizontally  through  a  bed  of  broken 
brick  or  other  filtering  material  contained  in  a 
chamber  between  two  louvred  walls,  the  discharge 
of  the  filtering  material  is  controlled  by  a  ram 
or  articulated  system  of  bars  or  plates,  which 
may  be  moved  so  as  to  grip  the  filtering  material 
in  the  upper  part  of  the  discharge  neck  and  hold 
up  the  material  above,  while  that  below  falls 
out  when  a  sliding  damper,  on  the  lower  end 
of  the  discharge  neck,  is  withdrawn.  The 
louvred  grids  on  the  inlet  side  are  set  in  an 
inclined  frame,  winch  extends  only  half  way  up 
the  chamber,  and  those  on  the  outlet  side  are  set 
in  a  vertical  frame  and  extend  the  whole  height  of 
the  chamber.  The  louvres  are  formed  with 
vertical  webs  to  prevent  sagging. — W.  II.  C. 

Air  and  the  like  cleaning  devices.  Babcock  and 
Willcox,  Ltd..  London,  and  D.  C.  Meiklereid, 
Lee,  Kent.  Eng.  Pat  110,275,  Feb.  23,  1917. 
(Appl.  No.  2009  of  1917.) 

Dust-laden  air  is  carried  into  a  depositing  cham- 
ber by  vacuum  or  pressure  and  is  sprinkled  with 
a  refuse-depositing  medium  (e.g.,  water)  during 
its  passage  through  the  inlet  pipe.  The  depositing 
chamber  is  provided  with  screens,  which  are 
sprayed  with  the  depositing  medium  on  the 
discharge  side  from  a  number  of  spraying  devices. 
so  arranged  that  the  areas  spraved  overlap. 

— w.  n.  c. 

Filling  materials  for  reaction,  concentration, 
or  absorption  totecrs  and  the  like.  0.  J.  Goochc  in, 
London.  Eng.  Pat.  119,200.  Jan.  23,  1917 
(Appl.  No.  1165  of  1917.) 

The  filling  material  has  the  form  of  two  truncated 
'ones  joined  together  at  their  smaller  ends.  The 
joint  is  smoothed  or  rounded  oil  and  an  external 
collar  may  be  provided  round  the  joint.  The 
cones  may  have  perforations,  corrugations,  or 
serrations  to  increase  their  efficiency,  and  may  be 
constructed   of   metallic    or    other   suitable    wire 

— \V.  B.C. 


Steam   boilers  and  the  like;     Coal-fired  .     G. 

Wilkinson.     Harrogate.     Eng.      Pat.      110,385, 
Lpr.  2,   1917.      (Appl.  No.  14,012  of  1910.) 

A  STEAM  boiler  is  placed  by  the  side  of  and  com- 
bined with  a  vertical  retort  for  distilling  coal. 
<  uke  is  disi  barged  from  the  retort  on/to  a  firegrate 
and  the  hot  gases  pass  upwards  round  the  retort 
to  heat  it,  and  also  over  a  group  of  boiler  tubes 
in  Hues  on  each  side  of  the  furnace.  Baffles  may 
lie  provided  in  the  flues  to  distribute  the  hot 
gases.  The  rate  of  coal  distillation  may  be 
accelerated  by  drawing  hot  gases  from  the  furnace 
through  the  retort.  Fresh  coal  is  fed  into  the 
retort  at  a  rate  corresponding  to  the  discharge  of 
coke  and  therefore  to  the  rate  of  combustion  of 
coke  in  the  furnace.  (See  also  Kng.  Pat.  782  of 
1915  ;   this  J..  1916,  247.)— W.  F.  F. 

Refrigerating  apparatus.  E.  ('.  ]{.  .Marks,  London. 
From  Isko  Incorporated,  Detroit.  Mich.,  U.S.A. 
Eng.  Pat.  110,533,  Oct.  13,  1910.  (Appl.  No. 
lM02of  1917.) 

The  pressure  in  the  expansion  coil  of  a  refrigerator 
is  maintained  equal  to  that  of  the  atmosphere  by 
means  of  an  automatic  valve  which  controls  the 
passage  of  the  refrigerant  from  the  condenser  to 
the  expansion  coil.  The  valve  is  operated  by  a 
diaphragm,  one  side  of  which  is  exposed  to  the 
pressure  within  the  expansion  coil  and  the  other 
side  to  t  he  pressure  of  the  atmosphere.  A  by-pass 
is  provided  to  allow  the  refrigerant  to  pass  back 
to  the  condenser,  should  the  pressure  within  the 
expansion  coil  rise  above  that  of  the  atmosphere. 
Expansion  coils  of  special  shape  are  also  claimed. 

— W.  H.  C. 


Cover.     Taioma.    Wash- 
Oct.    9,    1917.     Date    of 


Grinding  mill.  J.  W 
C.S.  Pat.  1,242,423 
appl.,  Oct.  28,  1910. 

A  horizontal  rotating  drum  is  provided  with  a 
number  of  axially  spaced  rings  within  the  drum 
which  support,  and  act  as  runways  for  loose  longi- 
tudinal grinding  bars.  The  material  is  circulated 
by  flanges  projecting  inwards  from  the  outer  shell, 
and  the  pulverised  material  passes  outwards 
through  a  perforated  peripheral  screen  forming  the 
cylindrical  wall  of  the  drum. — W.  F.  F. 


Liquids  ;    Apparatus  for  treating 


with  gases. 


M.     II.    Ittner,    Jersey    City,    N.J.     C.S.    Pat. 
1,242,445,  Oct.  9,  1917.  Date  of  appl.,  Jan.0, 1910. 

Liquid  is  contained  in  a  closed  receptacle  into 
which  gas  under  pressure  is  admitted  at  the  top. 
A  central  vertical  tube,  perforated  at  the  portion 
above  the  liquid  level,  is  supported  by  the  cover, 
and  a  rotating  vertical  shaft  passes  down  through 
the  tube  and  carries  a  centrifugal  distributor  at 
the  bottom  having  also  a  central  opening  for  the 
admission  of  liquid.  Gas  passes  downwards 
through  the  tube,  and  means  are  provided  in  the 
distributor  for  intimately  mixing  the  gas  and 
liquid.  The  mixture  is  projected  outwards  into 
the  main  body  of  liquid  under  a  pressure  which 
alternates  rapidly  and  abruptly  with  respect  to 
the  average  pressure  in  the  receptacle. — -W.  I'.  1". 

Tunnel  dri/er  for  drying  bricks,  retorts,  and  the  like. 
Eng.    Pat.    110,531.     See  VIII. 

Separating  liquids  from  solids  in  fluid  suspensions  ; 

Apparatus  lor  .     A.  L.  Blomfield,   Denver, 

Col,...  C.S. A.      Eng.  Cat.  110.188,  Oct.  10,  1916. 
(Appl.  No.  11,115  of  1910.) 

See  U:S.  Fat.  1,237,745  of  1917  ;  this  J.,  1917, 1088. 

Process  of  distillation  and  still  (or  carrying  out  tin 
same.      Eng.  Pat.   110,413.     See  IE 

Process   and   apparatus    lor   oxidising   qases.      U.S. 
Pats.  1,242,987  and  1,242,988.     See  VII. 
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Solution   having  a   lore   freezing   point. 
1,243,149.     See  XX. 
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Coal ;    Distillation  of under  pressure.     J.  H. 

Capps  and  G.  A.  Huletfc.     J.  Ind.  Ens?.  Chem., 
1917,  9,  927—935. 

The  coal  was  heated  by  means  of  ;  n  elei  trie 
furnace  in  a  steel  cylinder,  into  the  neck  of  which 
was  brazed  a  brass  side  tube,  which  conducted  the 
distillation  products  first  into  a  vertical  seamless 
steel  tube  surrounded  by  an  external  heater,  and 
then,  through  a  cold  water  jacket,  into  a  second 
receiver  of  glass,  whilst  the  uncondensed  gases, 
after  passing  through  bulb  tubes  containing 
standard  acid  to  absorb  ammonia,  were  collected 
over  water.  The  temperature  was  measured  by 
means  of  a  thermo-couple  within  the  furnace  just 
outside  the  retort.  The  pressure  was  obtained 
by  confining  the  gases  liberated  from  the  coal, 
until  at  the  desired  point  the  cock  was  opened, 
and  the  gases  allowed  to  escape  as  fast  as  they 
formed.  Samples  of  steam  coal,  bituminous,  sub- 
bituminous,  and  soft  coals  were  thus  examined. 
It  was  found  that  pressures  up  to  20  atmos.  reduce 
the  amounts  of  compounds  of  high  b.pt.,  but 
increase  those  of  low  b.pt.  in  the  condensable 
vapours  evolved  from  coal  below  600°  C.  They 
also  cause  an  increase  in  the  proportion  of  aromatic 
compounds  of  low  b.pt.  in  the  condensed  oils. 
These  results  are  due  to  the  "  cracking  "  of  the 
vapours  of  the  heavier  compounds  within  the  retort. 
As  a  rule,  the  amounts  of  phenols  and  acid  com- 
pounds are  also  reduced  by  pressure.  The 
proportion  of  coke  and  the  amount  of  fixed  carbon 
in  the  coke  are  increased  by  pressure,  owing  to 
the  effects  of  cracking  oils  in  contact  with  the  coal. 
The  calorific  value  of  the  coke  is  also  increased, 
but  the  proportions  of  nitrogen,  oxygen,  sulphur, 
and  volatile  substances  are  reduced,  probably 
through  the  increased  partial  pressure  of  hydrogen 
in  contact  with  the  hot  coke.  An  increase  in  the 
volume  of  gas  evolved  from  coal  below  600 3  0. 
is  produced  by  pressure.  The  amount  of  hydrogen 
in  the  gases  is  increased  by  pressures  up  to  20 
atmos.  at  500°  C,  but  reduced  at  550°  and  600°  C 
the  increase  being  attributable  to  "  cracking," 
and  the  decrease  to  the  action  of  the  hydrogen  on 
the  nitrogen,  sulphur,  and  oxygen  in  the  coke, 
and  upon  the  unsaturated  compounds  produced 
by  the  cracking.  This  view  is  supported  by  the 
increase  of  ethane  and  methane  in  the  gases. 

— 0.  A.  M. 

Naphthalene  [in  gas  manufacture] ;    The  production 

and  prevention  of .     T.  E>.  Miller.     Amer. 

Gas.  Inst.  News,  Sept..  1917.     Gas  J..  1917.  140, 
27—28,  78—80. 

The  author  advocates  the  use  of  high  temperatures 
and  heavy  charges  carbonised  for  a  sufficient  time 
to  extract  the  gas  completely  from  the  coal,  and 
shows  that,  provided  the  charges  are  heaw,  i.e., 
from  475  lb.  to  500  lb.  in  a  16  in.  by  20  in.  by  9  ft. 
retort,  standpipo  and  naphthalene  troubles  do 
not  occur.  There  appears  to  be  general  agreement 
that  any  of  the  hydrocarbons  of  coal  gas  or  car- 
buretted  water-gas  is  convertible  into  naphtha- 
lene, the  latter  not  being  a  direct  result  of  high 
temperature  processes  but  a  secondary  result  of 
the  heating  of  the  gas  after  its  generation.  As 
the  breaking  up  process  in-  superheating  gas 
causes  dissociation  of  the  hydrocarbons  into 
carbon  and  hydrogen  (depositing  soot),  any 
process  which  tends  to  reduce  the  formation  of 
naphthalene  also  tends  to  a  reduction  of  soot, 
which  is  the  basis  of  stopped  standpipe  troubles. 
Naphthalene    in    water-gas    practice    is    due    to 


excessive  heats  in  the  superheater,  but  as  this  heat 
is  controllable  the  production  may  bo  limited. 
Experience  serins  to  indicate  that  the  production 
of  naphthalene  in  vertical  retorts  is  inconsiderable, 
probably  owing  to  the  fact  that  the  passages  by 
which  the  gas  leaves  the  bodv  of  the  coal  are 
exceedingly  small,  and  hence  the  velocity  of  the 
gas  is  increased  and  the  length  of  exposure  to 
the  heated  walls  of  the  retort  or  to  the  body  of 
incandescent  coke  is  reduced.  The  cracking 
effect  of  various  temperatures  seems  to  be  in 
inverse  ratio  to  the  time  of  exposure,  i.e..  exposure 
to  a  low  temperature  for  a  certain  period  will  have 
the  same  effect  as  exposure  to  a  higher  temperature 
for  a  shorter  period.  Carbonising  at  low  tempera- 
tures can  be  so  conducted  that  there  will  be  a 
practical  absence  of  naphthalene.  If  on  in- 
creasing the  temperature  the  gas  could  be  con- 
veyed from  the  retorts  without  subjecting  it  t.. 
the  cracking  effect  of  the  higher  temperatures,  the 
production  of  naphthalene  would  remain  practi- 
cally nil.  The  desirability  of  carbonising  at  high 
temperatures  being  apparent,  it  is  obvious  that 
in  order  to  prevent  undue  superheating  of  the  gas. 
the  conveying  space  should  be  reduced  as  the 
temperature  is  increased  to  secure  greater  velocity. 
A  series  of  replies  to  questions  addressed  to 
members  of  the  Institute  is  included.  The  opinion 
is  commonly  expressed  that  the  products  of 
distillation  remain  too  long  in  contact  with  the 
retort  walls,  but  an  improvement  is  noted  with 
full,  even,  and  regular  charges.  In  the  case  of  a 
vertical  retort  the  gases  pass  through  a  cool  zone 
of  uncarbonised  material  and  suffer  only  slight 
decomposition,  whilst  with  coke  ovens  the  tempera- 
ture of  the  top  of  the  oven  may  be  kept  low  if  the 
design  permits.  Opinion  is  unanimous  on  the 
absence  of  naphthalene  troubles  in  vertical  retorl 
practice,  and  on  the  advantage  of  heavy  charge-, 
thereby  increasing  the  velocity  of  the  gas  by 
reduction  of  the  free  space. — J.  E.  C. 

Benzol  extraction  on  gas  works.  J.  H.  Olegg. 
Manchester  District  Jun.  Gas.  Assoc.  Nov.  3. 
1917.     Gas  J.,  1917.   140,  261—263. 

The  author  describes  a  Hird  continuous  plant  used 
for  benzol  extraction,  and  gives  an  account  of 
observations  and  experiences  in  working  it. 
The  plant  consists  of  a  rectangular  still  heated  by 
coal  gas.  The  oil  traverses  the  bottom  of  the  still 
arovmd  baffle-plates,  a"  depth  of  one  foot  being 
maintained  in  the  still.  A  dephlegmator  is  pro- 
vided, and  the  hot  oil  passes  through  four  heat 
interchangers,  the  first  two  being  cooled  by  in- 
coming oii,  the  others  by  cold  water.  The  vapours 
pass  through  a  condenser  and  the  condensed 
products  are  separated,  benzol  and  water  being 
collected  in  separate  drums.  The  benzolised  oil 
flows  through  the  plant  by  gravity  from  an 
elevated  store  tank.  The  scrubber  washer  is  of 
the  Holmes  rotary  brush  type  in  two  sections,  the 
second  section  only  being  used  for  benzol  washing, 
with  creosote  as  the  washing  medium.  A  little 
water  in  suspension  in  the  oil  causes  no  trouble, 
but  free  water  at  the  bottom  of  the  still  causes 
frothing.  The  benzol  is  sold  on  a  standard  of  65  ! 
distilling  over  at  120c  ('..  with  a  reduction  of  Jd. 
per  gallon  for  every  1  %  below  this  standard . 
The  best  working  temperature  of  the  still  is  from 
265 3  to  275°  F.  (120° — 135  ('.)  at  the  outlet,  this 
giving  the  greatest  quantity  of  the  required 
qualitv.  If  the  quality  is  too  good  a  little  st«mi 
is  admitted  near  the  inlet  :  the  action  of  the  steam 
is  mechanical,  facilitating  the  release  of  vapours 
by  agitation.  In  washing  tin-  gas  the  temperature 
of  the  wash  oil  is  kept  at  about  58°  to  65'  I 
(14° — is-  ('.)  and  a  saturation  of  :;">",,  is  obtained  . 
with  a  yield  of  1.'.  gallons  per  ton.  The  reduction 
in  candle  power  of  the  gas  averages  ::.". ",,.  as  a.|s<. 
does  the  reduction  in  gross  calorific  value.  About 
half  a  gallon  of  benzene  and  toluene  per  ton  «l 
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coal  is  retained  in  the  gas.  The  wash-oil  removes 
hydrogen  sulphide  from  the  gas  to  the  extent  of 
about  100  grains  per  1000  cub.  ft.  The  heavy 
distillates  from  the  dephlegmator  are  run  off  inti> 
a  settling  pan,  giving  a  naphtha  containing  little 
naphthalene,  and  as  much  as  6%  of  tar  acids, 
although  the  original  creosotes  contained  none. 
Naphthalene  troubles  have  been  experienced  owing 
to  the  washed  gas  having  re-absorbed  deposits  of 
naphthalene  of  some  years'  standing  ;  no  naphtha- 
lene passed  the  holders.  For  working  the  plan! 
about  70  cub.  ft.  of  gas  is  required  per  gallon  of 
benzol  produced.  The  storage  tank  for  benzol  is 
laid  about  2  feet  in  the  ground  on  concrete,  with  a 
low  brick  wall  surrounding  it  to  confine  the  benzol 
in  case  of  leakage. — J.  E.  0. 

Combustion  ;  Some  observations  on  the  effect  of  the 
partial  pressure  of  oxygen  in .  II.  C.  Doll- 
wig.  A.  ('.  Colls,  and  A.  S.  Loevenhart.  J. 
Anier.  ('hem.  Soc.  1017,  39,  2224—2231. 

In  experiments  with  a  candle  and  with  a  lamp 
burning  ethyl  alcohol  at  an  asbestos  wick  in 
atmospheres  containing  various  proportions  of 
oxygen  and  nitrogen,  it  was  found  that  extinction 
occurred  when  the  partial  pressure  of  the  oxygen 
was  reduced  to  1 16  mm.  and  112-7  mm.  of  mercury 
respectively,  the  corresponding  proportions  of 
oxygen  being  15-1%  and  16-1%  j  hydrogen  con- 
tinued to  burn  in  the  mixture  until  the  percentage 
of  oxygen  w;>s  reduced  to  6-03.  When  the  partial 
pressure  of  the  oxygen  in  air  was  reduced  by 
gradual  exhaustion  of  the  combustion  chamber, 
the  flame  of  a  paraffin  or  tallow  candle  became 
extinguished  at  a  partial  pressure  of  oxygen  of 
19  mm.  ;  the  corresponding  value  for  an  alcohol 
lamp  was  27  mm.  partial  pressure,  the  relative 
proportion  of  nitrogen  to  oxygen  being  approx- 
imately the  same  as  in  air.  The  wide  difference 
between  the  results  under  the  two  sets  of  conditions 
is  to  be  attributed  to  the  cooling  effect  of  the 
excess  of  nitrogen  in  the  former  case,  and  also 
possibly,  in  some  degree,  to  the  inert  gas  inter- 
fering with  the  access  of  oxygen  to  the  flame. 

— D.  F.  T. 

Storage    a. id    transportation    of    liquids.     Baxter. 
See  1. 

Transportation    and    storage    of    liquids    in    small 
packages.     Adkins.     See  I. 

Patents. 
Peat  ;     Process  for   expressing   liquid  from 


Processes  and  apparatus  for  expressing  liquid 
from  peat.  J.  W.  Hinchley,  London,  and  G. 
Gorton,  Bexhill-on-Sea.  Eng.  Pats.  (a) 
110,380  (Addition  to  Eng.  Pat.  3998  of  1915) 
and  (b)  110,383,  Oct.  13,  1916.  (Appl.  Nos. 
14,602  and  14,605  of  1916.) 

(A)  In  the  process  for  expressing  liquid  from  peat 
as  described  in  the  principal  patent  (this  J..  1916, 
1254),  steam  at  70 — 100  lb.  per  sq.  in.  is  used,  the 
temperature  of  the  peat  being  about  90°  C.  (B)  In 
processes  and  apparatus  for  expressing  liquid  from 
peat  as  described  in  Eng.  Pats.  3998  of  1915, 
101,782.  108.503.  110,381,  and  1  10.384  (this  J., 
Idl6.  1254:  1917,  998,  p.  1227>,  the  treating  fluid 
is  hot  liquid,  e.g.,  hot  water.  Two  or  mure 
hot  or  cold  gases  and  hot  liquids  may  be  admitted 
successively  to  the  press  and  the  mechanical 
pressure  may  be  constant  or  variable. — W.  F.  E\ 

Gas  :   Production  of from  peat,  lignite,  or  wood. 

C.  O.  Rasmusson,  Copenhagen.  Eng.  Pat. 
101,152,  Aug.  7,  1916.  (Appl.  No.  11,136  of 
1916.)     Under  Int.  Com.,  Aug.  8,  1915. 

Gas  produced  in  the  usual  way  from  peat,  lignite, 
or  wood,  is  passed  together  with  steam  or  hydro- 
carbons through  one  or  more  closed  retorts  con- 


taining  substances   consisting   mainly   of   carbon 
(coke  or  charcoal)  and  maintained  in  a  stab 
incandescence. — J.  K.  C. 

Fuel  :    Hydrocarbon  for  use  in   internal  <:»n>- 

busKon  engines.  P.  II.  King  and  J.  A.  Stone- 
ham,  London.  Eng.  Pat.  110,520,  June  15, 
1917.     (Appl.  No.  8573  of  1917.) 

A  mixture  of  acetylene  (98%) and  watei  gas  - 
is  mixed  with  an  equal  volume  of  bydftjcarbon 
vapour  and  the  whole  condensed  to  form  a  liquid 
containing  the  acetylene  and  water-gas  in  solution. 
The  hydrocarbon  vapour  may  be  obtained  from 
petroleum  or  coal-tar  derivatives  having  s  Hash 
pi  >int  of  about  85°— 100°  P.  (29°— 38°  C.).— J.  E.  <  . 

Coal-fired  steam   boilers  and  the  like.     Eng.   Pat. 
110. 385.     See  I. 

Process   of   distillation    [of  benzol,   etc..   from    ■ 
oils]and  still  for  eani/i/i'i  out  the  same.      Eng.  Pat. 
110,113.     See  III. 

Tunnel   dn/er  for  drying   bricks,    retorts,    and   the 
like.     Eng.  Pat.  110,531.     See  VIII. 

Apparatus  lor  detecting  firedamp  in  mines.     Eng. 
Pat.  110,439.     See  Will. 


IIb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Lignite  coal  :  Distillation  of at  low  tempera- 
tures. II.  K.  Benson  and  L.  L.  Davis.  J.  Ind. 
Eng.  Chem.,  1917,  9,  946—949. 

A  typical  sample  of  Tono  (Washington)  black 
lignite  was  used  for  the  distillation.  It  had  the 
following  composition: — Moisture,  20-2;  volatile 
substances,  31-5;  fixed  carbon,  39  9;  ash,  SI 
sulphur,  0-52  ;  and  nitrogen.  106°o.  B.Th.TL, 
9280  cats.  At  the  present  time  this  coal  is  onlj 
used  as  a  steam  coal  in  locomotives  of  special 
construction.  As  the  result  of  a  series  of  dis- 
tillations at  temperatures  up  to  600°  C,  it.  wa< 
found  that  the  maximum  yield  of  lignite  oils 
(about  5-5%  of  the  coal  I  is  obtained  at  380°  C. 
These  crude  oils  resemble  petroleum  and  shale  oils 
more  closely  than  coal  tar,  being  free  from  benzene 
or  benzene  derivatives.  They  yield  valuable 
solvent,  illuminating,  engine,  and  lubricating  oils. 
For  example,  at  3S0J  C.  the  following  yields  ]>• 
ton  of  lignite  were  obtained: — Crude  tar,  los  ; 
light  oil,  -58  ;  medium  oil,  29-3  ;  paraffin  wax. 
6-9  ;  and  paraffin  oil,  3S-9  lb.  The  amounts  of 
gas  obtainable  (e.g.,  4400  cjib.  ft.  at  380°  ;  9800 
cub.  ft.  at  600°  C. j I  are  small,  and  its  calorific  value 
is  low.  Small  amounts  oi  ammonia  may  be  ob- 
tained from  lignite  tar  water,  but  cyanides  are 
only  present  in  traces  in  the  products  of  ilist  illat  ion 
at  higher  temperature.  The  residual  coke  is  dull 
black  and  retains  the  shape  of  the  original  pari  icles. 
It  is  of  high  calorific  value  (over  12.000  B.Th.U. 
per  lb.),  and  its  heating  power  increases  with  the 
temperature  of  distillation.  The  coke  obtained  at. 
:;so  0.  (1092  lb.  per  ton)  had  the  following  com- 
position:— Volatile  substances.  110;  ash.  13-0 ; 
and  nitrogen,  0-5 °0.     B.Th.l'..  12,710  cals. 

0.  v  II. 

Patent. 

Distilling  coal,  wood,  peat,  or  lignite  for  obtain, mi 
useful    liquid   and   solid    products.       W.    Thomas. 

Nanaimo,  British  Columbia.  Eng.  Pat.  110,217, 
Oct.  30,  1916.  (Appl.  No.  15.450  of  1916.) 
Hot  gas  from  coal  or  other  material  is  passed 
in  contact  with  one  side  of  a  double  surface  con- 
denser and  is  partially  cooled,  thereby  causing 
condensation  of  hydrocarbons.  The  cooled 
is  further  purified  to  remove  sulphur,   and   then 
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passed  in  contact  with  the  other  side  of  the  con- 
denser and  thence  through  a  regenerative  system, 
where  it  becomes  heated  to  a  temperature  between 
1600°  and  1800°  F.  (870°— 980°  C).  The  hot 
purified  gas  is  then  brought  into  intimate  contact 
with  a  body  of  coal  or  other  material,  which  may 
also  be  heated  externally,  thus  effecting  rapid 
distillation  and  carrying  off  sulphur,  producing 
desulphurised  fuel. — J.  E.  ('. 


III.— TAR  AND  TAR  PRODUCTS. 

Aniline;      C'olorimetric     determination     of     small 

amounts   of .      E.    Elvove.      J.    Ind.    Eng. 

Chein.,  1917,  9,  953—955. 

After  a  preliminary  test,  the  solution  is  diluted 
so  as  to  fall  within  the  limits  of  1  part  in  285,000 
and  1  part  in  2  millions  of  aniline.  20  c.c.  of  this 
solution  is  mixed  with  1  c.c.  of  calcium  hypo- 
chlorite solution  containing  01%  of  available 
cluorinc,  and,  after  standing  for  2  mins.,  is  treated 
with  1  c.c.  of  jV/1  sodium  hydroxide  solution, 
and  allowed  to  stand  for  10  mins.  (or  5  mins. 
in  the  case  of  the  lowest  standard,  containing 
001  mgrm.  of  aniline).  The  colour  of  the  liquid 
is  then  compared  with  the  colour  of  standards 
containing  from  0  to  007  mgrm.  of  aniline  in 
20  c.c.  of  water.  The  average  error  in  test  experi- 
ments was  0003  mgrm. — 0.  A.  M. 

Benzol  extraction  on  gas  icorks.      Clegg.    See  IIa. 

Patents. 

Asphalt  cauldrons,  tar  boilers,  and  the  like.    W.  II. 
Wood,  Birmingham.    Eng.  Pat.  110,175,  Sop.  6, 

1916.  (Appl.  No.  12,602  of  1916.) 

The  cauldron  or  boilor  consists  of  a  pan  placed 
over  a  fire-box,  each  being  surrounded  by  an 
outer  casing.  The  conical  fire-box  is  strengthened 
against  distortion  by  corrugations  or  grooves, 
or  by  curving  the  wall  inwards.  The  two  outer 
casings  are  barrel-shaped,  and  aro  provided 
inside  with  annular  flanges,  for  securing  them 
together  and  for  holding  the  fire-box  and  pan 
in  position.  The  fire  bars  pass  through  per- 
forations in  vertical  flanges  at  the  bottom  of  the 
fire-box,  and  the  fire-doors  are  not  flush  with  the 
outer  casing  but  inside  and  protected  by  it. — F.Sp. 

Di8tillatio7i  [of  benzol,  etc.,  from  wash  oils] ;  Process 

of and    still    for    carrying    out     the    same. 

Simon-Carves,  Ltd.,  and  J.  H.  Brown,  Man- 
chester. Eng.  Pat.  110,413,  Oct.  28,  1916. 
(Appl.  No.  15,390  of  1916.) 

To  recover  benzol,  toluol,  naphtha,  etc.,  from  the 
oil  with  which  they  have  been  absorbed  in  the 
washing  of  coal  gas,  the  oil  is  heated  to  about 
130° — 140°  C.  and  passed  downwards  over  a  series 
of  horizontal  trays  at  the  top  of  a  column  still. 
On  leaving  the  lowest  tray  the  oil,  cooled  to  about 
105° — 108°  C,  passes  downwards  to  the  bottom 
of  an  annular  chamber  containing  a  steam  coil 
which  reheats  it  to  the  initial  temperature.  The 
oil  overflows  the  inner  rim  of  the  annular  chamber 
and  passes  downwards  over  a  series  of  inclined 
splashing  plates  to  another  series  of  horizontal 
evaporating  trays  where  the  remainder  of  the 
absorbed  substance  i8  liberated.  The  oil  then 
passes  to  the  lowest  chamber  of  the  still,  which 
contains  a  coil  through  which  the  incoming  oil 
is  passed  to  preheat  it. — W.  F.  F. 

Creosote  oil  substitute  and  process  of  making  same. 
G.  E.  Heyl,  London.  U.S.  Pat.  1,242,188,  Oct.  9, 

1917.  Date  of  appl.,  Feb.  21,  1917. 

Seb  Eng.  Pat.  107,911  of  1916  ;   this  J.,  1917,  958. 


Toluol;    Manufacture  of .    F.  Thuman,  Wcst- 

minster.      From  \V.    II.   Gartley,   Philadelphia, 

U.S.A.       Eng.    Fat.     110. lis.    Dec.    20,    1916. 
(Appl.  No.   18,270  of   1916.) 

Sick  U.S.  Pat.  1  ,225,237  of  L917  ;   this  J.,  1917.  633. 


IV.— COLOURING     MATTERS    AND     DYES. 

Modification  of  the  Price  method  of  separating  coal 
tar  colours  [in  foodstuffs]  to  include  Tartrazine. 
Ingersoll.      See   XIXa. 

Patkxts. 

Vat  dyes,  and  process  of  making  same.  P.  Herz, 
Frankfort.  Germany.  U.S.  Pats,  (a)  1,2  13,170 
and  (b)  1,243,171,  Oct,  16.  1917.  Date  of  appl., 
June  16,   rfllS. 

The  products  obtained  by  the  action  of  an  excess 
of  disulphur  dichloride  on  aromatic  amino-com- 
pounds  or  their  derivatives  are  treated  with  dilute 
alkalis,  preferably  in  presence  of  a  suitable  re- 
ducing agent,  or  with  water  ;  the  products  are 
condensed  with  monoehloroacetic  acid  in  alkaline 
solution,  and  the  condensation  products  diazotised 
and  converted  by  means  of  cuprous  cyanide  into 
nitriles,  which  are  then  saponified  and  converted 
into  ring-compounds  by  the  action  of  alkalis  ; 
by  heating  with  dilute  acid  and  subsequent  oxida- 
tion the  final  products  are  converted  into  orange, 
red  to  violet,  brown  and  black  vat  dyestuffs  con- 
taining sulphur  and  giving  dyeings  of  great  fast- 
ness to  washing,  scouring,  bowking,  and  chlorine. 
(a)  The  fast  red  vat  dyestuff  from  aniline,  and  (b) 
the  fast  pink  vat  dyestuffs  from  o-  and  »»-toluidine 
and  p-xylidine  are  specially  claimed. — F.  W.  A. 

Chromium  compounds  of  azo  dyestuffs  and  process 
of  making  same.  (!.  Engi  and  0.  Jagerspacher. 
Assignors  to  Society  of  Chem.  Industry  in 
Basle,  Switzerland.  U.S.  Pat.  1.242,536,  Oct. 
9,  1917.     Date  of  appl.,  Aug.  3,  19  Hi. 

See  Eng.  Pat.  15,456  of  1915  ;   this  J.,  1916,  1255. 

Di/e.  W.  W.  Coe,  jun.,  London.  U.S.  Pat  . 
1,243,042,  Oct.lti,  1917.  Date  of  appl.,  Aug.23,1916. 

See  Eng.  Pat.  107,094  of  1916  ;   this  J.,  1917,  923. 


V— FIBRES ;  TEXTILES ;  CELLULOSE ; 
PAPER. 

Distillation  of  mixtures  of  nitric  and  sulphuric  acids. 
Pascal.     See  VII. 

Patents. 
Refuse,  fibrous  or  the  like  material  ;    Treatment  of 

.     \V.  S.  DT.  Bevin,  Liverpool.     Eng.   Pat. 

110,394,  Oct,   18,   1916.     (Appl.  No.   14,791  of 

1916.) 
The  process  relates  to  the  treatment  of  waste 
fibrous  or  textile  material  with  the  object  of 
separating  seeds,  husks,  etc.,  in  a  condition 
enabling  them  to  be  used  as  a  cattle  food,  and  of 
recovering  the  fibres.  The  material  is  fed  to  a 
pit  from  which  it  is  lifted  by  air  suction  to  the 
top  of  the  apparatus,  any  stones  and  heavy 
matter  falling  back  to  the  pit,  At  the  top  of  the 
apparatus  the  material  is  delivered  into  i  centrifuge 
from  which  it  falls  on  to  a  flocking  machine  con- 
sisting of  beaters  which  shake  out  the  seed 
similar  matteis  ;  the  fibrous  material  i 
through  a  revolving  wire  mesh  cylinder,  thai 
portion  delivered  at  flu-  end  being  caughl  in  a 
bag,  and  that  portion  passing  through  the  mesh 
being  passed  through  a  second  wire  mesh  tube 
of  hexagonal  form,  thus  dividing  Hi"  li  broils 
material  into   fust    and  second  grade  fibres.      The 
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materia]  passing  through  the  mesh  of  the  hexa- 
gonal tube  is  returned  ti>  the  commencement  of 
the  apparatus  fur  re-treatment.  Tin-  aeeda  and 
other  matter  separated  by  the  flocking  machine 
pass  over  a  magnetic  roller  to  remove  iron  wire, 
and  then  into  a  rocking  sieve  which  separates 
fibre  ami  sand  from  the  seeds,  husks,  and  bran. 

J.  II.  .1. 

Cellulose  tram  vegetable  fibres,  such  as  wood,  cotton, 
w,  esparto  grass,  jute,  and  the  Wee  :  Process 
for  the  extraction  of  — .  B.  Cataldi,  Turin, 
Italy.  Eng.  Pat.  101,475,  Sept.  11.  1910. 
(Appl.  No,  12,862  of  1916.)  Under  Int.  Conv.. 
Sept.   11.    L915. 

The  material,   previously    reduced  to  a   suitable 

state  of  subdh  ision,  is  Leached  with  a  slightly  alka- 

•  line  solution  ;    the  li<|iiid  is  run  off  *nd  the  water 

of  "interposition"  is  removed  as  completely  as 
possible  by  hydro-extractors  or  by  treatment  under 
vacuum  or  a  combination  of  both.  The  ibres  are 
then  subjected  to  the  action  of  chlorine  ga-.  which 

is  admitted  under  vacuum,  and  the  slight  amount 
of  akaline  salt  remaining  in  them  neutralises  any 
excess  of  hydrochloric  acid  which  may  be  formed 
in  the  treatment.  The  chlorinated  material  is 
Anally  purified  by  a  second  leaching  process  with 
an  alkaline  solution. — J.  F.  B. 

Paper    pulp;     Beating    or   grinding    of .     E. 

Partington,  Baron  Doverdale,  West  wood  Park, 

Worcester.      Kng.  Pat.   110,482.   .Mar.  24,    1917. 
(Appl.   No.    1270  of   1917.) 

Papeb  pulp  is  fed  continuously  into  the  first  of  a 
series  of  hollander  beatint;  engines,  being  delivered 
preferably  near  the  mid-feather  of  the  engine  in 
front  of  the  roll,  so  that  it  has  to  make  the  circuit 
of  the  trough  several  times  before  it  reaches  t he- 
outer  side.  From  the  outer  side  it  is  withdrawn 
and  fed  either  by  pump  or  by  gravity  to  the  next 
engine  of  the  series,  in  a  similar  manner,  and  is 
finally  discharged  continuously  from  the  last  engine 
in  a  fully  beaten  condition.— J.  F.  B. 

Celluloid  substitute  mid  process  of  making  same. 
II.  Dreyfus.  liasle,  Switzerland.  I'.S.  Pat. 
l,242,783,Oct.  9,1917.  I  late  of  appl., Nov.  12.191 4. 

A  VISCOUS,  concentrated  solution  of  cellulose 
acetate  is  made  by  dissolving  it  in  a  mixture  of 
alcohol  and  trie  hloroet  hyleiie,  and  the  same- 
solvent,  with  or  without  other  additions,  is  used 
to  produce  a  clear  transparent  substitute-  for 
celluloid. — F.  Si>. 


Parchmentised   or 
or  treatmi  nt  <« 
J.  V 

Fibre  Co. 
110. 318,    Dec. 


vulcanised    fibre  :     Manufacture 

and  iieir  products  therefrom. 

Johnson.  Ixmdon.     From  Diamond  State 

Bridgeport,   Pa.,   U.S.A.     Eng.   Pat. 

1  I.    1910.     (Appl.    No.    7765   of 


1917.) 
See  1'. S.Pat.  1,236,460 of  1917  ;  this.!.,  m  17.1002. 

Parchmentised  or  vulcanised  fibre;  Treatment  of 
and  products  obtained  thereby.  J.  Y.  John- 
son, London.  From  Diamond  State  Fibre  Co., 
Bridgeport,  Pa.,  U.S.A.  Kng.  Pat.  110,660, 
Dec.  11.  1910.     i  \ppl.  No.  17. sees  of  [916.) 

See  r.s.  Pat.  1,236,959  of  1917  ;  this  J.,  1917,  1092. 
Artificial  silk  and   like  threads;     Apparatus    for 

treating .      II.    de-  (hanlonn.-t,    Paris.      I'.S. 

Pat.   1,243.489,   Oct.    16,    1917.     Date  of  appl.. 
July    10.    1916. 

See  Knit.  Pat.  I0.s:,s  of  101.3  ;  this  J..  1910,  302. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Patents. 
Dip-  content  of  icaste  liquors  ;    Commercial  \ 

for  reclaiming  the .     T.    Forsyth,   Assignor 

tee  The-  Forsyth  Dyeing  Pe>.,  New  Haven,  Conn. 
U.S.  Pat.  1,242,676,  Oct.  9.  1017.  Date  of 
appl..   Dec.   1.   1916. 

The  dye  content  of  waste-  liquors  is  reclaim    1 

adding  a  neutralising  agent  with  suitable-  agita- 
tion, separating  the  sludge  from  the  liquor,  ami 
then  filtering  the-  sludge  by  gravity  whilst  it  is 
evaporating    by   atmospheric   action. — F.  W.  A. 

Waterproofing    fabrics;     Process    of .     E.     I. 

Cutnbertson,  Vancouver,  British  Colombia. 
I'.S.    Pat.    1,243,327,    Oct.    9,    1917.     Date    of 

appl..    Nov.   22.    1916. 

Fabrics  are-  waterproofed  by  depositing  em  the 
fibres  a  film  of  a  salt  e.f  a  suitable  metal,  having 
water-repellent  properties,  e.g.,  aluminium  acetate, 
and  impregnating  the  dim  with  an  emulsion  of 
wax.  e.g..  a  mixture  of  vegetable  and  mineral  wax. 
eer  of  wax.  oil,  and  re -sin.  which  combines  with  the 
aluminium  acetate-  te>  form  a  "mineralised  wax." 

I'.  Sp. 

Textile   fibres   and   fabrics   and    like    substances 

articles;    Fireproofing  of .     T.  J.    I.   Craig. 

and   Whipp   Bros,   and  Tod.   Ltd.,    Mane  b 
Eng.  Pat.   110.221,  Nov.  9,   1916.     (Appl.  No. 
15.099  of  1916.) 

The  process  described  in  Kng.  Pat.  10,153  of  1914 
(this  J..  1915,  868)  is  modified  in  sueii  a  way  thai 
the  material  previously  impregnated  with  alkali 
aluminate  and  preferably  dried,  is  wetted  with  a 
solution  of  alkali  bicarbonate  and  then  treated  at 
about  100°  C.  with  steam  or  steam  and  carbon 
dioxide. — J.  F.  B. 

Bleaching   fabrics   in   open    form:     Plant    ior . 

0.  Tavlor.  Wilmington.  Del.,  I'.S.  \.  Kng.  Pat. 
103,647,  Dec.  20.  1010.  (Appl.  No.  is. :,94  of 
1910.)      1'nder  Int.  Conv.,  Jan.  21.  1916. 

SEE  U.S.  Pat.  1,201,388  of  1910  :  this  J.,  1910.  121'.. 


VII.-ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC  ELEMENTS. 

Sulphuric  and  nitric  adds  :  Disi illation  of  mixtures 
of .     P.Pascal.     Comptes  rend.,  1917,  185. 

".so— 591. 

Tin:  thermal  properties  of  mixtures  of  sulphuric 
and  nitric  acids  are  represented  in  two  diagrams. 
using  triangular  co-ordinates,  in  which  the  inde- 
pendent   variables  are-  water,  sulphuric  acid,  and 


HNO, 


K.O 


H,SO. 
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nitric  acid.  The  first  diagram  shows  the  boiling 
points  under  normal  pressure,  and  the  second  the 
concentration  of  nitric  acid  in  the  vapour.  Three 
dotted  curves  in  the  second  diagram  (see  fig.)  repre- 
sent the  course  of  distillation  of  three  different 
mixtures.  Over  a  considerable  area  of  the  first 
diagram,  ternary  mixtures  with  a  given  content 
of  sulphuric  acid  show  a  maximum  boiling  point, 
and  the  con  entration  corresponidng  to  this 
maximum  is  displaced  towards  mixtures  low  in 
nitric  acid  as  the  content  of  sulphuric  acid  in- 
creases. The  temperature  of  the  maximum  boiling 
point,  after  falling  slightly  in  the  region  of  mixtures 
low  in  sulphuric  acid,  rises  again  to  about  100°  C. 
for  a  mixture  containing  65%  of  sulphuric  acid, 
and  here  the  maximum  disappears.  Diminution  of 
pressure  causes  a  slight  increase  of  nitric  acid  in 
the  vapours,  but  does  not  alter  the  general 
character  of  the  phenomena.  The  addition  of 
sulphuric  acid  to  concentrated  nitric  acid  does  not 
at  first  modify  to  any  great  extent  either  the  boiling 
point  or  the  concentration  of  the  vapour,  and  in 
fact  the  latter  is  a  function  of  the  water  content 
over  almost  the  entire  area  of  the  diagram.  There 
is,  however,  a  rapid  variation  in  boiling  point  in 
the  neighbourhood  of  mixtures  usually  employed 
to  nitrate  cotton,  and  according  to  Saposchnikoff 
this  would  explain  the  relative  difficulty  of  pre- 
paring nltrocelluloses  intermediate  between  the 
collodion  cottons  and  nitrocellulose  of  maximum 
nitrogen  percentage.  On  the  second  diagram 
(see  fig.)  a  curve,  CC,  is  shown,  on  the  right  of 
which  mixtures  on  distillation  will  give  vapours 
of  continually  decreasing  concentration,  while 
mixtures  to  the  left  of  the  curve  (containing  more 
water  than  the  former)  give  on  distillation  vapours 
in  which  the  concentration  of  nitric  acid  passes 
through  a  maximum.  It  can  be  shown  that  this 
maximum  does  not  coincide  with  a  maximum  in 
the  liquid  under  distillation,  nor  with  a  maximum 
in  the  distillate.— F.  Sp. 

Sulphur    dioxide    [in    smelter   gases,    etc.]  ;     Deter- 
mination   of    ■ .     O.     R.     Sweeney,    H.     E. 

Outcault,   and   J.    R.    Withrow.     J.    Ind.    Eng. 
Chem.,  1917,  9,  949—950. 

For  the  determination  of  sulphur  dioxide  in  smelter 
gases,  etc.,  by  means  of  potassium  permanganate, 
it  is  essential  that  an  excess  of  permanganate 
should  be  present.  For  colorimetric  comparison 
the  best  results  are  obtained  by  the  use  of  a 
standard  containing  10  c.c.  of  approximately 
0005..V  permanganate  solution  and  490  c.c.  of 
water.  After  reduction  of  the  permanganate 
and  back  titration  of  the  solution  the  final  colour 
is  of  a  slightly  redder  tint  than  before,  but  by 
reducing  and  oxidising  the  solution  several  times 
the  colour  may  be  readily  matched.  About  475  c.c. 
of  water  is  mixed  with  30  c.c.  of  2N  sulphuric 
acid  in  a  litre  bottle,  and  10  c.c.  of  recently 
standardised  0005.V  permanganate  solution  added 
from  a  burette.  After  mixing,  the  solution  is 
divided  into  two  500  c.c.  bottles  of  uniform  clear 
glass.  Sodium  sulphite  solution  or  sulphurous 
acid  is  added  to  one  of  the  bottles  until  the  colour 
is  very  faint,  after  which  permanganate  solution 
is  added  to  restore  the  colour,  and  the  two  solu- 
tions mixed,  and  again  divided.  The  standard 
permanganate  solution  is  then  added  from  a 
burette  in  sufficient  quantity  not  to  be  decolorised 
by  the  sulphur  dioxide  in  the  gas,  and  the  contents 
of  this  bottle  are  introduced  into  a  large  sample 
bottle  containing  a  definite  volume  of  the  gas  at 
known  temperature  and  pressure.  After  shaking 
this  bottle  for  some  time,  its  contents  are  run 
t>ack  into  the  small  bottle,  and  titrated  with 
permanganate  solution  until  the  colour  matches 
that  of  the  solution  in  the  other  bottle.  It  is  then 
returned  to  the  gas  sample  bottle,  and  again  run 
back  into  the  small  bottle,  and  the  colour  matched 


once  more.  The  total  amount  of  permanganate 
consumed  corresponds  to  the  sulphur  dioxide  in 
the  gas  : — 

17H2S03-i  6KMn04=2K2S206-fK2S04  + 
OMnSO  ,4-011,80  4-  1111,0. 

This  method  is  preferable  to  the  iodine  method 
of  titration.  It  gives  good  results  in  the  deter- 
mination of  sulphur  dioxide  in  the  atmosphere. 

— C.  A.  M. 


Selenie   acid;  Reduction   of- 


E.   B.   Benger. 
J.  Amer.  Chem.  Soc,   1917,  39,  2171—2179. 

Contrary  to  the  statement  of  Mitscherlich  (Ann. 
Phys.,  1827,  [i],  9.  029),  selenic  acid  of  any  con- 
centration is  reduced  by  dry  hydrogen  sulphide 
at  any  temperature  above  —  10°  C.  The  rate  of 
reduction  increases  with  the  temperature  and 
concentration  of  the  acid.  Selenic  acid  in  10% 
solution  at  45°  0.  is  completely  decomposed  by 
j  hydrogen  sulphide  in  13  A  hours.  Sulphur  dioxide 
I  reduces  selenic  acid  in  two  stages,  selenium  dioxide 
I  being  the  intermediate  product.  When  the  sulph- 
j  uric  acid  produced  reaches  a  certain  concentration, 
the  reducing  action  ceases,  but  if  the  solution  is 
diluted,  the  reaction  proceeds  to  completion. 
Sulphur  reduces  anhydrous  selenic  acid  at  65°  C 
but  higher  temperatures  are  necessary  for  aqueous 
solutions,  e.g.,  a  91-2%  solution  is  attacked  at 
68°  C,  and  a  40%  solution  at  190°  C.  Selenium 
reduces  selenic  acid  at  ordinary  temperatures,  and 
more  rapidly  at  higher  temperatures.  More  con 
centrated  solutions  are  more  readily  attacked. 

— F.  Sp. 

Telluric  acid  ;  Reduction  of .     E.   B.    Benger. 

J.  Amer.  Chem.  Soc,   1917,   39,  2179—2183. 

Telluric  acid  in  aqueous  solution  of  any  concen- 
tration is  slowly  reduced  by  hydrogen  sulphide 
and  by  sulphur  dioxide;  e.g.,  a  10%  solution  of 
telluric  acid  is  completely  decomposed  by  hydrogen 
sulphide  in  21  hours  at  115°  C,  and  in  12  days  at 
ordinary  temperatures  by  sulphur  dioxide.  Tellur- 
ium, sulphur,  and  selenium  also  reduce  solutions 
of  telluric  acid.  The  difficulty  of  reduction  is 
greater  than  would  be  expected  from  a  comparison 
of  the  properties  of  selenic  acid  and  telluric  acid, 
but  is  in  agreement  with  Thomsen's  thenno- 
chemical  data. — F.  Sp. 


Carbonates ;    Studies    of   the  ■ 


III.   Lithium . 


calcium,  and  maqnesium  carbonates.  C.  A.  Seyler 
and  P.  V.  Lloyd.  Chem.  Soc.  Trans.,  1917,  111 , 
994—1001. 

In  extension  of  the  earlier  investigation  of  the 
ionisation  and  hydrolysis  of  sodium  carbonate  and 
bicarbonate  (this  J.,  1917,  453),  it  lias  been  found 
that  the  ionisation  of  the  lithium  carbonates  is 
comparable  in  degree  with  that  of  the  corresponding 
sodium  salts  ;  the  ionisation  proceeds  by  the  stages 
Li,C03=Li+LiCOs  and  LiCOa=Li  +  C03 ;  the 
calculation  of  the  solubility  product  [Li]2  x[CO?]. 
for  saturated  solutions  of  lithium  carbonate  in 
water  containing  a  varying  quantity  of  carbonic 
acid,  based  on  the  supposition  of  the  intermediate 
LiCOa  ion.  gives  concordant  values  and  thereby 
confirms  the  theory.  The  solubility  product 
[Ca]x[C03]  for  calcium  carbonate  has  previously 
been  given  too  high  a  value,  the  figure  7  I  ■'.<  ■  10"10 
now  given  for  25°  0.  agreeing  with  a  solubility  of 
14-6xl0-»  grm.-mol.  per  litre,  of  which  about 
66%  is  hydrolysed  into  hydroxide  and  bicarbonate. 
On  account  of  its  tendency  to  decompose  mt<> 
basic  carbonates  and  bicarbonate,  crystalline 
magnesium  carbonate  has  no  definite  solubility  in 
pure  water  and  even  in  very  dilute  solution  the 
undecomposed  salt  is  only  very  partially  ionised  ; 
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the  reaction  nnnroximat^s  to  the  equation 
5MgCO,  |-2H,0  =3MgCO„Mg(OH),     MgjflCO,),. 

— D.  F.  T. 

Potassium  and  aluminium  sails:    Method  for  (he 

recovery  of fr<»u    mineral  silicates.     •'•   C. 

\V.  Frazer,  W.  \V.  Holland,  and  E.  Miller. 
Amer.  Inst.  Chem.  Bug.,  June,  l!M7.  J.  Ind. 
Eng.  Chem.,  1917,  9,  935—  936. 

FUKTHEB  details  are  given  of  the  method  out- 
lined in  U.S.  Pat.  1,196,734  of  1916  (this  J.,  L916, 
1059).  Tlie  finely  ground  felspar  is  treated  with 
about  0-8  of  its  weight  of  potassium  hydroxide  (or 

an  equivalent  quantity  of  sodium  hydroxide) 
dissolved  in  a  small  quantity  of  water,  and  the 
intimate  mixture  is  heated  in  an  open  iron  vessel 
until  the  water  lias  e\aporated.  and  then  for  about 
an  hour  at  275  to  300  ('.  Under  these  conditions 
a  reaction  takes  place,  with  the  formation  of  a  new 
silicate  which  has  approximately  the  composition 
of  leueite  : — 

KAlSi.O,  --,  2KOH  =KAlSi20«  4-H,0  +  K2Si03. 
The   alkali   may    be    recovered   by    treating   the 
solution,  from  which  the  "  artificial  leucite  "  lias 
been  separated,   with  linie,   and  filtering  off  the 
calcium  silicate,  and  the  filtrate  when  evaporated 
may  he  used  for  the  treatment  of  fresh  portions 
of    felspar.     The    loss    in   laboratory   experiments 
was  about    1  %.     For   the   decomposition   of   the 
insoluble  silicate,  as  described  in  the  patent,  it  is 
necessary  to  avoid  a  local  excess  of  acid  in  the 
first  stage  of  the  process,  since  this  would  tend  to 
dissolve  also  a  portion  of  the  aluminium,  and  the 
required   quantity   of   dilute   hydrochloric   acid   is 
therefore    added"  gradually,    and    with    constant 
stirring.     The  residual  aluminium  silicate  resem- 
bles kaolinite.     By  treating  it,  with  an  equivalent 
amount    of    sulphuric    acid    it    is    converted    into 
aluminium     silicate,       whilst       gelatinous       silica. 
separates.     The    same    method    of    treatment     is 
applicable    to    sericite    and    clay.     The    yield     of 
potasBhnn    chloride    from    felspar    is    practically 
theroretieal.  whilst  about  86%  of  the   theoretical 
amount     of     aluminium     sulphate     is      obtained,   i 
From   a   ton  of   felspar   containing    10%   of  K20 
about  J  ton  of  potassium  chloride  of  SO  %  purity 
and  about  a  ton  of  crystallised  aluminium  sulphate 
would  be  obtained.   In  normal  times  the  aluminium 
sulphate  would  be  more  valuable   than   the  potas- 
sium  chloride  ;    hence   the   importation  of   cheap 
German    potash    would    affect    the    process    less 
thin    if    potassium    chloride    were    the    principal 
product.      In  fact  under  ordinary  conditions  the 
value  of   the  process   will    largely    depend    upon 
whether  it  will  yield  iron-free  aluminium  sulphate 
at  a  lower   cost'   than  the  method  now  used  for 
extracting  it  from  bauxite. — 0.  A.  M. 

Pyrolusitc ;     Determination  of  available  oxygen  in 

.       O.     L.     Barnebev.  J.     Ind.     Eng. 

Chem.,   1917,  9,  961—967! 

The  oxalic  acid  method  of  determining  the 
available  oxygen  in  pyrolusite  is  inaccurate, 
owing  to  the  decomposition  of  the  oxalic  acid 
during  the  heating  required  to  dissolve  the  ore. 
The  decomposition  is  accelerated  by  the  presence 
of  manganese  salts  and  by  the  action  of  sunlight. 
A  very  small  amount  of  carbon  monoxide  is 
evolved  from  dilute  (1-5   .V)  solutions  of  sulphuric 

acid  containing  oxalic  acid,  but  no  appreciable 
amount  of  oxygen  is  evolved  during  the  inter- 
action of  manganese  dioxide  and  oxalic  acid 
in  dilute  sulphuric  acid  solution.  The  ferrous 
sulphate  and  the  direct  iodometrie  methods 
(see  this  T.,  1917.  571,  884)  are  free  from  these 
errors,  and  the  following  method  is  recommended  : 
The1  Well-mixed  sample  is  ground  so  as  to  pass 
through   a    800-mesh   sieve,   and   dried   at   105°  C. 


until  constant  in  weight.  0\5  grm.  is  heated  with 
50  c.c.  of  standard  ferrous  sulphite  solution 
(90  Willis,  in  200  c.c.  of  sulphuric  acid  of  sp.  gr. 
IS!  ami  900  c.c.  of  water)  until  dissolved,  the 
solution  diluted  to  about  150  ex.,  and  the  excess 
of  ferrous  iron  titrated  with  standard  perman- 
ganate solution. — C.  A.  M. 

Hydrogen  sulphide;    Influence  of  added  substai 

on  the  iodometrie  titration  of .    A.  R.  Jayson 

and  K.  E.  Oesper.     .1.   Ind.  Ens.  Chem.,   1917. 
9,     975—977. 

THE  red  coloration  which  appears  during  the 
iodometrie  titration  of  hydrogen  sulphide  in 
acid  solution  appears  to  be  due  to  acid  hydrolysis 
of  the  starch  to  erythrodextrin.  which  is  accelerated 
by  hydrogen  sulphide  in  the  presence  of  iodine. 
The  amount  of  erythrodextrin  formed,  as  judged 
by  the  depth  of  the  red  coloration,  depends  upon 
the  quantity  of  acid  present,  and  increases  with 
the  concentration  of  the  acid.  At  the  end  of  the 
titration  erythrodextrin  is  no  longer  formed, 
but  blue  starch  iodide,  and  a  mixture  of  the  latter 
with  the  red  erythrodextrin  iodide,  would  give 
a  purple  end  coloration.  Reduction  of  the  con- 
centration of  the  acid  beyond  a  certain  limit  c 
not  practicable  in  the  titration  of  cadmium 
sulphide  precipitates,  owing  to  the  rate  of  solution 
being  too  slow.  The  end-point  is  not  rendered 
more  definite  by  the  addition  of  various  salts. 

C.  A.  M. 

Handling  and  transportation  of  liquids.     Eisenhart. 
See  I. 

Patents. 

Phosphoric  acid  and  compounds  of  the  same  ; 
Apparatus  for  manufacture  of- — ■ — •.  W.  H. 
Wasjgaman,  H.  Brvan.  and  ('.  P..  Wagner. 
Washington,  B.C.  U.S.  Tat.  1.241.791,  Oct.  8, 
1917.  Bate  of  appl..  Mar.  16,  1917.  (Dedi- 
cated to  the  public.) 

A  ulast  furnace  for  producing  phosphoric  acid 
comprises  an  inner  chamber  for  the  charge  which 
discharges  upon  a  platform  built  at  the  bottom  ■  f 
an  outer  annular  chamber.  Tuj  feres  are  provided, 
one  set  to  cause  a  blast  of  air  to  burn  and  oxidise 
the  charge  on  the  platform,  and  another  set  to 
introduce  air  into  the  upper  part  of  the  aunular 
space  to  complete  the  oxidation  of  volatile  pro- 
ducts.—II.  J.  H. 

Xitrc    cake  ;     Treatment    of .     J.    Grossmann, 

.Manchester.     Eng.  Pat.  110,405,  Oct.  20,  191c. 
(Appl.  No.  14.922  of  1916.) 

Nitre  cake  is  converted  into  a  friable  mass,  suit- 
able for  crushing  or  grinding,  by  mixing  it  in  the 
molten  state  with  about  5%  of  sodium  carbonate, 
or  with  sodium  carbonate  and  a  "  diluent  " 
as  sodium  sulphate,  and  then  chilling  the 
e.g.,  with  water,  salt  solution,  glycerin,  etc. — F.  I 


y  it  rose  [nitrous]  gases:  Process  of  producing- 
\V.  s.  Landis,  Niagara  Falls.  S'.Y.,  Assignojr 
P.   s.   Washburn,   Nashville.  Tenn.     U.S. 
l,242,953,Oct.l6,1917.Dateofappl.,Feb.20,l 

NITROUS  gases  are  produced  by  passing  a  mix 
of  ammonia,  oxygen,  and  air.  containing  sufficie 
oxygen  to  sustain  the  reaction,  e.g.,  above  30^ 
but  not  enough  to  cause  substantial  decompoeitfa 

of  the  ammonia,  through  8  hot  catalyst  at  cor 

pressure.     P.  Sp. 

Oxidising  gases  ;    Process  of .     Apparatus  jo 

oxidising  gases.       /v.  paration  of  phosphoric  t 
V.    ('.    Schmitw,    New    York.     U.S.    Pats. 
1,242,987  and  (b)  1,242,988,  Oct.  Hi.  1917.   Da 
of  appl..  (a)  Jan.  22,  and  (b)  Oct.  21,  1914. 

(a)  Gases  are  oxidised  by  passing  them  through 
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a  chamber  in  a  zigzag  path,  and  subjecting  them 
to  the  action  of  oxygen  passing  in  the  opposite 
direction.  In  particular,  phosphoric  acid  is  pre- 
pared by  fusing  a  mixture  of  phosphate  rock, 
silica,  and  carbon,  driving  off  the  phosphorus  as 
vapour,  oxidising  it  to  phosphorus  pentoxide  by 
a  counter-current  of  oxygen,  and  absorbing  the 
phosphorus  pentoxide  in  a  dilute  solution  of 
phosphoric  acid,  (b)  A  plant  for  carrying  out  the 
process  described  in  (A)  consists  of  an  electric 
furnace,  connected  by  a  flue  with  an  oxidising 
chamber  into  which  oxygen  can  be  introduced  in 
a  direction  contrary  to  that  of  the  phosphorus 
vapour,  and  an  absorption  tower. — P.  Sp. 

Calcium   and  magnesium ;     Method  of  separating 

■ *»i  saline  solutions.     C.  Glaser,  Baltimore, 

Md.     U.S.  Pat,  1,242,434,  Oct.  9,  1917.     Date 
of  appl.,  Oct.  S,   1914. 

Magnesium  and  calcium  salts  contained  in  a 
saline  solution  are  separated  from  it  and  from  each 
other  by  adding  a  sufficient,  quantity  of  sodium 
carbonate  to  convert  them  into  carbonates,  allow- 
ing calcium  carbonate  to  precipitate  at  a  tempera- 
ture not  above  00°  C,  separating  the  supernatant 
liquor,  and  either  precipitating  the  magnesium  as 
carbonate  by  heating  the  liquor  to  70" — 103°  C, 
or  as  a  slightly  basic  carbonate  by  adding  a  small 
quantity  of  caustic  soda  and  heating  to  70° — 
103°  C— P.  Sp. 

Barium   oxide ;     Process   of   making .     J.    G. 

Kremers.  Milwaukee,  Wis.     U.S.  Pat,  1.243,190, 
Oct,  16,  1917.     Date  of  appl.,  Dec.  6,  1915. 

Barium  oxide  is  produced  by  heating  to  a  high 
temperature  in  a  muffle  furnace  dried  briquettes 
of  a  mixture  of  barium  carbonate  and  carbon. 
The  chamber  of  the  furnace  may  be  previously 
filled  with  an  atmosphere  of  carbon  monoxide, 
e.g.,  by  introducing  carbon  alone  under  suitable 
conditions. — F.  Sp. 

Nitrogen   compounds  ;     Process   for   forming . 

L.  Summers,  Chicago,  111.     U..S.  Pat.  1,242,264, 
Oct.  9,  1917.     Date  of  appl.,  Apr.  22,  1914. 

A  mixture  of  manganiferous  and  carbonaceous 
material  is  heated,  and  gases  containing  nitrogen 
are  drawn  through  the  mass.  Volatile  nitrogen 
compounds  are  produced  and  condensed. — F.  Sp. 

Aluminium  nitride  ;    Process  for  producing . 

H.     L.     Duncan,     Mahwah.     N.J.     U.S.     Pat. 
1,241,834, Oct.  2, 1917.Dateof  appl., Oct.12, 1916. 

A  charge  of  carbonaceous  and  aluminous  material 
is  fed  into  a  revolving  inclined  cylindrical  furnace, 
and  is  heated  by  the  injection  with  compressed 
air  in  an  axial  direction  of  a  stream  of  luminous 
flame  producer  gas.  At  the  same  time  the  charge 
at  the  lower  end  of  the  furnace  is  maintained 
under  a  nitrogenous  reducing  atmosphere  by  a 
jet  of  hot  producer  gas  which  impinges  upon  it. 
This  leads  to  nitride  formation,  and  at  the  same 
time  prevents  contact  of  the  heating  flame  with 
the  walls  of  the  furnace.  The  combustible  gases 
from  the  furnac ;  are  used  to  preheat  the  charge 
in  a  second  furnace. — H.  J.  H. 

Elements  [silicon]  from  their  compounds  ;    Process 

of  securing .     V.    M.    Weaver,  Harrisburg, 

Pa.,   Assignor   to   The   Weaver  Co.     U.S.   Pat. 
1,241, 796,Oct.2,1917.  Date  of  appl.,  Jan.14, 1915. 

The  process  consists  in  feeding  a  compound  of  an 
element,  e.g.,  silicon  chloride,  into  a  bath  of  molten 
metal,  e.g.,  aluminium,  whereby  the  compound  in 
rising  through  the  melt  is  decomposed,  and  tho 
element,  i.e.,  silicon,  set  free,  a  metallic  chloride 
being  formed. — II.  J.  H. 


Ammonia:    Producing- .     C.   Bosch,   Assignor 

to  Badische  Anilin  und  Soda  Fabrik,  Lud- 
wigshateii,  Germany.  U.S.  Pat.  1,243,382. 
Oct.   16,   1917.     Date  of  appl.,  Jan.   12.   1914. 

See  Ft.  Pat.  466,303  of  1913  ;  this  J.,  1914,  645. 

Apparatus  for  use  in  concentration  of  vitriol  or  other 
liquors.     Eng.  Pat.  110,183.     .Seel. 

Process  of  filtering.      U.S.  Pat.   1,242,355.     See  I. 

Acid-resisting  cement.     Eng.  Pat,  110,258.  See  IX. 


VIII.— GLASS;  CERAMICS. 

Iron;    Determination  of in  glass  sand.     J.  B. 

Ferguson,     J.  Ind.  Eng.  Chem.,  1917,  9,  911— 
943. 

Five  grms.  of  the  sand  is  moistened  with  5  c.c.  of 
dilute  (1:1)  sulphuric  acid  in  a  platinum  basin, 
and  evaporated  with  40  c.c.  of  hydrofluoric  acid 
until  fumes  of  sulphur  trioxido  appear.  If,  after 
cooling,  any  silica  can  be  seen,  the  process  is  re- 
peated once  or  twice,  and  the  temperature  then 
raised  until  all  hydrofluoric  acid  lias  been  driven 
off,  and  copious  fumes  of  sulphur  trioxide  arise. 
The  vessel  is  then  cooled,  and  its  contents  diluted 
with  water  and  filtered.  The  residue  on  the  filter, 
which  may  contain  black  carbonaceous  particles 
derived  from  the  ceresin  bottle  in  which  the  hydro- 
fluoric acid  was  kept,  is  dried  and  ignited  in  a 
platinum  crucible,  and  the  residue  from  the 
ignition  fused  with  iron-free  potassium  pyro- 
sulphate.  The  melt  is  dissolved  in  dilute  sulphuric 
acid,  and  the  solution  added  to  the  filtrate  and 
washings.  If  a  residue  of  black  particles  remains, 
as  will  be  the  case  if  staurolite  is  present,  it  is 
filtered  off,  ignited,  and  fused  with  sodium  car- 
bonate. The  melt,  which  should  now  be  free 
from  black  particles,  is  treated  with  ddute  sul- 
phuric acid  and  the  solution  filtered  from  insoluble 
sulphates,  and  added  to  the  two  previous  filtrates. 
The  iron  may  then  be  determined  in  the  united 
filtrates,  preferably  by  reduction  with  stannous 
chloride  and  titration  with  potassium  bichromate. 

— C.  A.  M. 

Glass  ;  Relation  between  the  physical  properties  and 
chemical  composition  of  ■ — ■ — .  VII.  Etch 
figures.  E.  W.  Tillotson.  jun.  J.  Ind.  Eng. 
Chem.,   1917,    9,  937—941. 

The  so-called  crystalline  "  etch  figures  "  which 
are  formed  when  glass  is  treated  with  hydro- 
fluoric acid,  with  or  without  the  addition  of 
soluble  fluorides,  have  been  attributed  to  pre- 
existing crystals  in  the  glass.  The  results  of 
experiments  here  described  show  that  all  glasses 
dissolve  uniformly  in  acid  fluoride  solutions,  and 
that  the  formation  of  matt  etches  and  etch 
figures  is  due  to  the  production  of  insoluble  sub- 
stances which  are  in  contact  with  the  surface 
and  prevent  it  from  dissolving  at  those  points. 
The  solution  of  the  glass  and  the  growth  of  in- 
soluble crystals  take  place  simultaneously.  When 
the  etching  solution  is  acid  ammonium  fluoride 
the  protective  crystals  consist  of  ammonium 
silicofluoride.  In  the  case  of  solutions  containing 
potassium  salts,  characteristic  etch  figures  are 
produced  irrespective  of  the  composition  of  the 
glass. — C.  A.  M. 

Patents. 

Hollow    glass    ware  ;      Manufacture    of    • ;    and 

apparatus  therefor.  L.  N.  Burner,  Zurich, 
Switzerland,  and  S.  D.  Olsen,  Leeds.  Eng. 
Pat.  110,390,  Oct.  17.  1916.  (Appl.  No.  14,711 
of  1916.) 

Molten  glass  flows  into  a  cup  inside  a  rotary 

c  2 
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mould  and  is  supplied  to  the  latter  by  centrifugal 
action  when  the  cup  is  rotated  rapidly.  The  cup 
may  be  raised  automatically  above  the  top  of  tin- 
mould  to  receive  the  glass  and  it  may  afterwards 
be  lowered  gradually  so  as  to  coat  the  mould 
uniformly.  The  mould  may  be  fitted  with  a  cap, 
locked  by  centrifugally  acting  balls,  which  also 
serves  to  shape  the  upper  edge  of  the  glass  article. 
On  again  raising  the  cup  the  glass  article  is  dis- 
charged from  the  mould.  A  series  of  these 
moulds  may  be  arranged  on  a  table  with  a  step- 
by-step  action,  so  that  they  are  used  successively. 

—A.  B.  S. 

[Sheet]    glass    manufacture.     A.     A.     Icenhour, 

Arnold,  Pa.,  Assignor  to  Pittsburgh  Plate  Glass 

Co.,  and  C.  K.  Sammons.  Pittsburgh,  Pa.,  L.  K. 

Guilcr,  P.  II.  Thompson.  S.  A.  Gilniore,  and  A.  E. 

Sixsmith.     U.S.    Pat.    1,242,444,    Oct.   9.    1917. 

Bateof  appl.,  Feb.  19,  191  1. 

A  PORTION  of  a  bath  of  molten  glass  is  isolated 

and   its   temperature    reduced    by    surrounding   it 

by    a   hollow    refractory    body,   so  that    it   forms 

the  edge  of  a  sheet  of  glass  which  is  to  be  drawn 

from   the   bath.     The   temperature   of   each   edge 

is  regulated  by  adjusting  the  depth  of  immersion 

of  either  end  of  the  refractory  body,  and  the  sheet 

of  glass  is  then  drawn. — W.  P.  F. 

Tunnel  dryer  for  drying  bricks,  retorts,  (tnd  the  like. 
J.  T.  and  W.  J.  Price,  Dudley.  Eng.  Pat. 
110,531,  Aug.  2,  1917.  (Appl.  No.  11,124  of 
1917.) 

In  a  tunnel  dryer,  straight  and  winding  longi- 
tudinal flues  at  each  side  of  the  furnace  extend 
partly  along  each  side  of  the  tunnel,  opening  at 
one  end  into  the  tunnel  and  at  the  other  to  the 
atmosphere.  Similar  flues  are  connected  to 
chequered  flues  built  above  the  furnace.  The 
lengths  of  the  respective  flues  are  adjusted  to  the 
requirements,  the  object  being  to  distribute  hot 
air  uniformly  throughout   the  tunnel. — A.  B.  S. 


IX— BUILDING   MATERIALS. 

Tricalcium    aluminate :     Formation    of   \in 

Portland    cement}.     E.    P.    Campbell.     J.    Ind. 
Eng.  Chem.,  1917,  9,  943—846. 

Le  Chatelier  concluded  that  the  two  essential 
constituents  of  Portland  cement  are  tricalcium 
silicate  and  tricalcium  aluminate,  but  free  lime 
is  always  present  in  cements  prepared  in  accord- 
ance with  his  formula*,  and  this  is  also  the  cose 
with  products  made  in  accordance  with  the  formula 
of  Newberry,  who  concluded  that,  the  essential 
constituents  are  dicalcium  aluminate  and  tri- 
calcium silicate.  Practically  pure  tricalcium 
aluminate  was  prepared  by  Shepherd,  Rankin, 
and  Wright  (this  J.,  1909.  1121).  whilst  the  author 
obtained  crystals  of  practically  pure  tricalcium 
silicate  by  slowly  cooling  a  solution  of  dicalcium 
silicate  and  calcium  oxide  in  r>('aO,3Al,03  (this 
J.,  1914,  964).  further  experiments  are  now 
described  which  support  the  view  that  tricalcium 
aluminate  should  be  regarded  as  either  a  saturated 
-olid  solution  of  Cat)  in  6CaO,3AlI0),  or  as 
5CaO,3AltO,  with  l  mols.  of  CaO  of  crystallisa- 
tion, rather  than  as  ;i   definite  phase  stable  at   all 

temperatures  up  to  1535    C.     •'.  A.  M. 

Maefnesia  ;  Refractory    properties  of .     H.  Le 

Chatelier     and     B.     Bogitch.     Comptes     rend., 
1917,  165,  488— 191. 

Measurements  of  the  (rushing  strengths  at 
different    temperatures    have    been    made    on    a 


number  of  commercial  magnesia  bricks  and 
specimens  prepared  in  the  laboratory.  Test, 
were  also  made  on  a  chrome  brick  as  these  form  the 
separating  course  between  the  basic  heart  li  and 
t  he  acidic  arch  of  steel  furnaces.  The  seven  speci- 
mens were: — I.  Styrian  brick  (made  in  1890)  Bred 
at  1450°  C,  normal  quality.  II.  Euboean  brick 
made  in  1910.  III.  Brick  of  good  present-day 
manufacture.  IV.  Brick  of  medium  quality  ; 
3%  of  pyrites  cinder  added  in  the  making.  V. 
Pure  precipitated  magnesia  fused  in  elei  trie  furnace 
and  thereby  contaminated.  VI.  Paw  material 
of  No,  IV  agglomerated  in  electric  furnace. 
VII.     Chrome  brick. 

Percentage  composition. 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

MrO 

CaO 

FdO,    

AUO.    

810 

Cr.6,    

MnO     

86-7 
10 
6  0 
0-6 
67 

93-4 
3-7 
0-5 
0-2 
2-8 

89-4 
4-5 
11 
0-8 
4  2 

81-2 
4-8 
4-2 
10 
8-8 

93-7 
2-7 
0-3 
11 
3-2 

88-5 
4-5 
14 
0  0 
6-6 

12:: 
15  5 

10" 
4-7 

50-0 
1    . 

1010 

100-6 

loo-o  1  ioo-o 

101-0 

100-9 

100-7 

Crushing  strength  in   kilos.  per  sq.  em. 


I.    .. 

II. 

III. 

IV. 

V.  .. 

VI. 

VII 


15°  C. 

1000°  C. 

1300°  C. 

1500°  0. 

145 

85 

66 

3-6 

420 

— 

— 

185 

390 

— 

_ 

90 

230 

— 

— 

lit 
90 

530 





260 

120 

6 

2 

1600°  C. 
1-8 
8 

4-8 
8-6 
6-6 
3-5 
1 


Tlin  results  show  that  there  is  a  sudden  break- 
down of  crushing  strength  at  1500' — 1600'  C.  for 
the  purer  brick  II.  and  at  1300" — 140(1  C.  for 
the  less  pure  Styrian  brick,  although  these  temper- 
atures are  far  below  the  fusion  temperatures  of 
magnesia  or  of  the  brick  mixtures.  Apparently 
the  more  fusible  binding  material  melts,  leaving 
the  grains  of  magnesia  in  a  condition  analogous  to 
that  of  wet  sand  and  with  only  a  very  small  crushing 
strength.  Thus  at  1600°  C.  the  best  magnesia 
bricks  have  a  strength  in  compri  ssion  distinctly 
less  than  silica  which  is  much  nearer  its  melting 
point.  Chrome  brick  behaves  like  the  magnesia 
bricks  lint  the  temperature  of  collapse  is  still 
lower,  viz.,  about  1100s  C— II.  J.  II. 

Magnesia  :   Refractory ■  [for   furnace   linings]. 

B.  C.  Gosrow.     Met.  and  Chem.  Eng.,   1917,  17, 
■115—117. 

The  author  records  experience  in  the  nianuf.-u  - 
ture  of  linings  of  magnesia  from  California!) 
magnesite  of  composition:  MgCO„  98- 10%; 
CaCO,,  traces  ;  Al2Os  and  Fe203,  0-90  %  ;  insoluble. 
0-50%.  Tliis  was  calcined  in  an  oil-fired  shall 
furnace  after  being  broken  down  to  lumps  of 
14 — 3  in.  size.  The  product  had  the  composition  : 
MgO,  94-7%;  CaO,  0-10:  Fe.O,  and  Ale 
1-9%  ;  insoluble.  0-85%  ;  loss  on  ignition,  2-2 
It  was  reduced  to  Jin.  size  and  heated  in  the 
crucible  of  a  Stassano  electric  furnace  until  it.  was 
partly  fused.  The  product  on  cooling  showed  a  loss 
on  ignition  of  0-7%,  was  hard  enough  to  scratch 
glass,  and  did  not  increase  in  weigh!  on  exposure 
to  moist  air  for  10  days.  Before  treatment  in 
the  electric  furnace  the  material  increased  in 
weight  6%  in  172  hours.  The  dead-burnt  product 
was  ground  to  pass  a  6-mesh  sieve  and  mixed 
with  10%  of  powdered  (80-mesh)  ferric  oxide. 
5%  of  basic  steel  furnaco  slag,  and  about 
12  %  of  well  boiled  tar.     The  mixture  was  rammed 


Vol.  XXXVI ,  No.  23.]  Cl.  X.— METALS ;   METALLURGY,  INCLUDING  ELECTRO-METALLURQY.     1237 


round  a  steel  plate  form  so  as  to  make  the  lining 
of  a  Stassano  furnace  in  one  piece  in  position. 
The  author  claims  to  have  had  considerable  suc- 
cess in  the  use  of  such  linings  for  furnaces  for 
ferro-alloys,  tungsten,  molybdenum,  and  man- 
ganese. In  making  these  linings  it  is  desirable 
to  use  material  containing  only  small  percentages 
of  iron  and  to  use  a  binder  other  than  tar.  Rapid 
heating  of  the  lining  and  the  use  of  comparatively 
thin  lining  walls  also  appear  necessary  to  success. 

— n.  j.  h. 

Heat-insulating  value  of  roofing  materials.     W.  M. 
Thornton.    "Engineering,    1917,    104,    405 — 406. 

Experiments  at  the  National  Physical  Labora- 
tory have  shown  that  the  loss  of  heat  by  a  room 
is  more  influenced  by  the  rate  of  emission  of  the 
surface  than  by  the  rate  of  conduction  of  heat 
through  the  material  of  the  walls.  This  is  con- 
firmed by  the  author's  measurements  of  the  heat- 
insulating  properties  of  roofing  materials.  The 
rate  of  rise  of  temperature  inside  a  box-shaped 
chamber    with    walls    of    efficient    heat-insulating 


ciently  quickly  to  be  employed  for  ordinarv 
building  purposes  and  is  not  too  sticky  to  bo 
worked  with  a  trowel,  is  made  by  adding  0-5 — 5% 
of  plaster  of  Paris  or  calcium  sulphate  to  a  silicious 
acid-resisting  cement  of  the  customary  type. 
Suggested  proportions  are  :  Ground  stoneware 
passing  through  a  No.  30  sieve  8  parts,  fine 
Leighton  sand  7  parts,  ground  blue-  brick  passing 
through  a  No.  60  sieve  2  parts,  sodium  silicate 
solution  at  55° — 65°  T.  (sp.  gr.  1-275 — 1-325) 
3  parts,  and  plaster  of  Paris  0  12  part,  all  by 
weight.  The  solids  are  first  mixed  intimately 
together  and  the  silicate  solution  is  then  incor 
porated,  preferably  by  treating  the  material  for 
5 — 10  mins.  in  an  edge  runner  mill.  The  cement 
should  be  used  within  an  hour  of  its  production 
and  the  finished  work  should  be  heated  to  100°  C. 
for  several  days,  or  to  a  higher  temperature  for  a 
shorter  time.  These  cements  are  stated  not  to  be 
affected  by  mineral  acids  over  a  wide  range  of 
temperature  nor  by  sulphur  dioxide  or  trioxide, 
nitrous  gases,   chlorine,   or  hydrogen  sulphide. 

—A.  B.  S. 


Rise  of  temperature 

British  thermal 

Material. 

in  testing  chamber. 

units  per  100  sq.  ft. 

Thickness  in  inches. 

Weight  in  pound-i 

°C.  per  minute. 

per  hour. 

per  square  foot. 

0-268 
0-40 

Ill 

168 

001 
0-04 

1-6 

1-6 

0-93 

385 

004 

1-6 

Oalvanisert  iron,  blackened  alx>ve  and  below 

1-40 

581 

0  04 

1-6 

Galvanised  corrugated  iron  after  one  month's 

0-75 

310 

0  033 

1-28 

Do.        one  year  

1-02 

422 

0-033 

1-28 

113 

1-10 

472 
453 

0-033 
n-22 

1-28 

2-25 

0-81 
0-60 
0-30 

337 
248 
124 

017 
0-25 
10 

2-9 

4-8 

S-in.  T.G.  deal  covered  with  asplialted  felt 

2-6 

Corrugated  Fibrocement  after  one  month  in  use 

0-78 

325 

0-2 

1-8 

0-80 

334 

0-2 

1-8 

0-82 

341 

0-2 

1-8 

Do.     "  aluminium-finished  "  outside 

0-50 

207 

0-2 

1-8 

Do.    laid  on  top  of  thin  asphalted  felt 

0-51 

211 

0-25 

2-0 

material  was  measured,  when  the  top — which 
could  be  of  any  desired  material — was  exposed  to 
the  radiation  from  an  electrically  heated  surface, 
of  intensity  equal  to  that  of  bright  direct  sun- 
light. The  results  given  in  the  table  show  that 
the  emissivity  of  the  surface  is  the  dominant  factor 
and  not  the  conductivity  of  the  material. — H.  J.  H. 

Patents. 

Sound  absorbing  material  for  walls  and  ceilings. 
W.  C.  Sabine,  Boston.  Mass.,  and  R.  Guastavino, 
Long  Island.  N.Y.,  U.S.A.  Eng.  Pat.  110,194, 
Oct.  12,  1910.    (Appl.  No.  14,534  of  1910.) 

A  POROUS  sound-absorbing  material  is  made  of 
particles  of  sand  or  like  material  graded  to  an 
approximately  uniform  size,  which  will  pass 
through  a  No.  12  sieve,  so  that  when  bonded 
the  interstices  between  the  particles  will  absorb 
in  excess  of  15%  of  sounds  lying  between  middle 
('  and  the  third  octave  above  middle  C,  i.e.,  the 
characteristic  sounds  of  articulate  speech.  The 
bond  suggested  is  Portland  cement.  A  com- 
posite material  composed  of  layers  in  which  the 
particles  are  of  different  sizes  may  be  used  to 
absorb  sounds  of  both  low  and  high  pitch  ;  coarse 
particles  are  preferable  for  the  former  and  fine  ones 
for  the  latter.— A.  B.  S. 

Acid-resisting  cement.  Chance  and  Hunt,  Ltd., 
A.  E.  Hollev,  and  11.  W.  Webb.  Oldburv. 
Eng.  Pat.  110,258,  Jan.  20.  1917.  (Appl.  No. 
1024  of   1917.) 

A  cement  which,  while  resisting  acid,  sets  suffi- 


Cement.  L.  McCulloch,  Wilkinsburg,  Pa.,  Assignor 
to  Westinghouse  Electric  and  Manufacturing 
Co.  U.S.  Pat.  1,241,531,  Oct.  2,  1917.  Date  of 
appl.,  Jan.  7,  1914. 

A  cement  which  contracts  on  setting,  is  made 
by  mixing  magnesium  oxycldoride  with  the 
product  of  the  reaction  of  sugar  and  an  alkaline 
substance,  e.g.,  lime. — II.  J.  II. 


and    process   of 
Charlton,   Jones 


Plastic    article  ;     Composite 

producinr)    the   same.       II.    W, 

Point,  N.Y.     U.S.   Pats.   (\)   1.2  12.121  and  (b 

1,242,422, Oct.9,1917.  Date  of  appl., May  22,1917. 

(a)  A  plastic  composition  or  cement  is  formed 
by  mixing  an  insoluble  residue  obtained  from 
greensand  calcined  to  give  it  an  ochre  colour, 
and  an  insoluble  residue  obtained  from  felspar. 
Both  residues  are  obtained  as  a  result  of  digestion 
processes.  The  composition  is  moulded  and 
treated  with  steam  under  pressure,  (n)  Material 
containing  silicon  and  aluminium  is  digested  with 
lime  at  a  temperature  and  pressure  and  for  a  time 
sufficient  to  form  a  compound  containing  calcium, 
silicon,  and  aluminium.  Bricks  are  made  by 
mixing  sand  with  the  above  as  a  binding  material. 

— W.  F.  I". 


X.— METALS  ;      METALLURGY,     INCLUDING 
ELECTRO-METALLURGY. 

Ferro-silicon  :    Method  for  the  commercial  at 

of .    R.  E.  Lowe.    Amer.  Electrochem.  Soc., 

Oct.,   1917.     [Advance  copy.]     0  pages. 

Decomposition  and  solution  of  Hi-   finely  divided 
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(100-mesh)  sample  is  effected  by  heating  1  erm. 
on  a  water-bath  with  :.'">  c.c.  of  concentrated  nitric 
acid,  in  a  platinum  dish,  and  adding  hydrofluoric- 
acid,  a  few  drops  at  a  time,  until  no  further 
violent  reaction  occurs  and  only  a  slight  insoluble 
residue  remains.  Another  5  e.c.  of  hydrofluori 
acid  is  then  added  and  the  solution  evaporated 
to  dryness.  For  the  determination  of  sulphur  and 
phosphorus,  the  residue  is  dissolved  inlOc.c.  of  nitaic 
acid,  again  evaporated  to  dryness,  and  finally 
dissolved  in  ")0  e.<\  of  5%  nitric  add.  After 
neutralisation  with  sodium  carbonate,  the  mixture 
is  diluted,  heated,  allowed  to  settle,  and  filtered. 
The  filtrate  now  contains  the  sulphur,  with  a 
smnll  amount  of  sodium  fluoride,  and  the  pre- 
cipitate the  phosphorus  as  iron  phosphate.  The 
solution  is  treated  with  a  slight   excess  of  ealeium 

chloride,  the  precipitated  calcium  carbonate  and 
fluoride  Altered  off,  and  the  filtrate  acidified  and 
treated  with  barium  chloride  as  usual.  The 
sodium  carbonate  precipitate  is  dissolved  on  the 

filter  with  nitric  acid  (1  :  3)  and  the  solution  boiled 
for  5  mins.  with  a  few  drops  of  strong  potassium 
permanganate  solution,  after  which  any  man- 
ganese  dioxide  present  is  dissolved  by  the  addition 
of  a  solution  of  ferrous  sulphate  in  dilute  sul- 
phuric arid  :  the  clear  liquid  is  then  treated 
with  ammonium  molybdate  as  usual.  Man- 
ganese, iron,  and  aluminium  are  determined  in  a 
fresh  portion  of  the  sample  by  the  usual  methods  : 
solution  is  effected  as  above,  except  that  the 
residue  from  the  first,  evaporation  is  dissolved  in 
sulphuric  arid  (1  :.">).  the  solution  evaporated 
nearly  to  dryness  (to  expel  all  hydrofluoric  acid). 
and  then  1  oiled  with  water  containing  a  little 
hydrochloric  acid.  Silicon  is  determined  by 
difference.  The  method  gives  results  in  close 
agreement  with  those  obtained  by  fusion  with 
alkali  carbonate  and  nitrate,  but  is  much  more 
rapid  and  convenient  than  the  latter  and  less 
destructive  of  platinum. — W.  E.  P.  P. 


[Steel]    fence    wire  :      Corrosion    of .     0.    W. 

Storey.     Amer.  Electrochem.  Soc,  (tit.,   1917. 
[Advance  copy.]     2S  pages. 

Prom  the  examination  of  numerous  samples 
before  and  after  service,  it  is  concluded  that  the 
life  of  fence  wire  depends  both  on  the  quality  of 
the  iron  or  steel  base  and  on  the  galvanising. 
Zinc  corrodes  more  slow  ly  under  conditions  favour- 
ing the  rapid  corrosion  <>i'  iron,  and  vice  versa; 
and  as  the  galvanising  is  usually  thin,  the  iron  or 
steel  base  should  be  highly  resistant.  As  shown 
by  the  greater  durability  of  the  older  steel  fence 
wire,  copper  is  a  strong  protective  against  corro- 
sion, steel  fenee  wire  containing  copper  being  as 
durable  as  wrought  iron  ;  modern  wire  usually 
contains  no  copper  and  corrodes  rapidly.  Man- 
ganese tia;-  no  influence  on  the  durability  under 
the  conditions  of  service. — W.  E.  F.  P. 

"  Slellite "     as     a     substitute     for     platinum.     E. 
Ilaynes.     J.  Ind.  Eng.  Chem.,  1017.  9,  974—975. 

"  Stellite  "  alloys  consist,  in  the  main,  of  cobalt 
and  chromium,  the  proportion  of  the  latter  in  the 
malleable  alio}-  n  aging  From  about  lo  to  50%. 
They  are  .all  hard  and  cannot  be  worked  by 
machine, although  the  softer  ones  can  be  drilled. 
They  n-si-t  nitric  acid,  even  when  boiling,  bul 
slowly  attacked  by  hydrochloric,  sulphuric,  and 
l:\drofluoric  acids.  They  are  not  attacked  by 
fruit  acids,  and  evaporating  dishes  made  from 
them  are  particularly  suitable  for  evaporating 
solutions  if  salt.-  or  b.cling  caustic  alkali 
solutions.  They  are  forged  with  difficulty  at 
temperatures  from  7.">U  to  1200  < '..  and  ve 
composed  of  them  can  be  heated  to  1200  C,  and 
still  retain  considerable  strength.  They  are 
unaffected  by  hydrc.gen  sulphide  or  ammonium 
rhloride  vapours.      When  heated  to  redness  they 


become  coated  with  a  blue-black  film,  which  does 
not  i  hange  in  weight  or  appearance  after  repeated 
heating.  These  alloys  are  also  suitable  subst  it  ut.  s 
for  platinum  in  jewellery. — C.  A.  M. 

Lead    in    copper;     Spectroscopic   determination    of 

smalt  amounts  of .     C.  W.   Hill  and  t;.   P. 

Luckey.     Amer.  Electrochem.  Soc.,  Oct.,  1917. 
Advance  copy.]     6  pages. 

The  authors  describe  a  method  for  the  deter- 
mination of  small  quantities  of  lead  in  copper, 

which  is  sufficiently  reliable  for  us.'  in  the  copper 
refinery.  A  known  weight  of  the  sample  is  pla<  •  d 
in  a  slight  cavity  in  a  positive,  graphite  electrode. 
above  which  a.  fixed  or  rotating  negative  electrode 
of  carbon  is  used;  the  spectrum  is  observed 
through   a    grating   spectroscope,   and   the    time 

required  for  the  disappearance  (or  definite  cnfeehle- 

menl )  of  the  bright  lead  line  in  the  spectrum  is 
mea-surcd  with  a  stop-watch.  With  a  carefully 
regulated  arc,  the  times  vary  regularly  with  the 
weight  of  copper  used  and  the  lead  content  of  the 
sample,  e.g..  from  1  t  sees,  with  0*2  grm.  of  copper 
containing  0-004%  Pb  to  271  sees,  with  1  grm.  of 
copper   containing  0-038%    Pb. — W.  E.  F.  I*. 

Metals  ;    Corrosion  of by  acids.     O.  P.  Watts 

and  X.  D.  Whipple,     amer.  Electrochem.  Soc., 
Oct..  1917.     [Advance  copy.]    -\  pages. 

From  b  study  of  the  electrochemical  principles 
involved  in  the  corrosion  of  representative  metals 
by  acid  and  other  solutions,  it  is  concluded  that 
all  metals  may  be  classified  according  as  their 
potentials  are  greater  or  less  than  the  discharge 
potentials  of  hydrogen  on  them.  Metals  of  the 
first  class  dissolve  readily  in  acids,  but  those  of  the 
second  only  dissolve  readily  when  oxidising  agents 
are  also  present  ;  the  superiority  of  nitric  acid 
ovi  p  other  acids  as  a  general  solvent  for  metals  is 
due  to  its  oxidising  power.  The  protective  effect 
of  arsenic  in  the  corrosion  of  iron  by  sulphuric 
acid  is  due  to  polarisation  by  hydrogen  ;  amalga- 
mation protects  zinc  from  corrosion  by  acids 
because  the  discharge  potential  of  hydrogen  on 
mercury  exceeds  the  potential  of  zinc.  The 
corrosion  of  metals  of  which  solution  is  hindered 
by  a  polarising  film  of  hydrogen  is  not  accelerated 
by  a  vacuum,  as  is  frequently  stated,  but  retarded 
by  the  removal  of  atmospheric  oxygen,  which  I 
a  depolarising  effect.  The  above  classification  is 
also  applicable  to  the  dissolving  of  any  metal  in 
any  electrolyte  from  which  hydrogen  is  displ 
during  solution,  and  to  the  electrodeposition  "t 
metals  generally.--  W.  K.  1".  p. 

Determination  of  sulphur  dioxide  [in  smelter  gases, 

etc.]     Sweeney  and  others.     St  S     VI 1. 

Determination  of  available   oxygen    in    pyrolusite. 

Baruehey.     See  VII. 

Refractory  magnesia  [for  furnace  linings].      Oosrow. 
See  l.\. 

Calorised    iron    as    a>i    el,  mint    for  thermo-couples. 
Kowalke.     See  XX!!l. 


Patents. 


Pig-iron ;    Making .      E.    Humbert,  Welland, 

Out..  Canada.  U.S.  Pat.    1.242,442,  Oct.  9,  1917. 
Date  of  appl..  May  17.  1917. 

An  electric  furnace  is  fed  with  a  charge  containing 
ferrous  scrap  which  contains  less  carbon  and 
little  more  phosphorus  tlian  are  required  in  the 
pig  iron,  and  a  carbonaceous  material.  The 
charge  is  heated  and  air  is  simultaneously  inject)  d 
into   the  sC,|ul  portion  of   the  charge  to  combine 
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with  the  carbon.  When  the  charge  is  melted  the 
air  supply  is  stopped,  and  manganese,  silicon, 
-or  like  material  is  added  as  desired. — W.  P.  F, 

Furnaces  ;   Electric  heating  and  [steel]  melting  - 


.  W.  McA. 
Johnson,  Assignor  to  The  Continuous  Zinc 
Furnace  Co.,  Hartford.  Conn.  U.S.  Pat. 
1,243,416,  Oct.16,  1916.  Date  ofappl.,Mar.3,1914. 

The  constituent  metals  of  the  alloy,  one  of  which 
is  a  volatile  metal,  are  melted  and  refined  separ- 
ately and  transferred  in  a  molten  state,  in  suitable 
proportions,  into  a  closed  electric  furnace,  where 
the  mixture  is  stirred  mechanically  and  further 
heated  to  obtain  a  homogeneous  alloy. — T.  H.  B. 

Electric    icelding  ;     Process    of   uniting    similar    or 

dissimilar  metals  or  alloys  by .      II.   L.   T. 

Wolfe,    Jamalpur,    India.       Eng.    Pat.    110.214, 
Oct.  26,  1916.     (Appl.  No.  15,252  of  1916.) 

The  piece  to  be  welded  is  inserted  in  a  slot  or 
recess  in  the  body  of  metal,  and  air  is  excluded 
from  the  surfaces  by  caulking  the  edges  of  the 
slot.  The  whole  is  then  subjected  to  a  gradually 
increasing  pressure  and  an  electric  heating  cur- 
rent, the  latter  being  passed  through  the  body 
of  metal.  The  protruding  edges  of  the  inserted 
piece  are  thus  spread  over  beyond  the  caulked 
edges,  and  the  exclusion  of  air  is  further  ensured, 
the  current  being  then  increased  to  bring  the 
surfaces  to  a  welding  temperature.  The  inserted 
piece  may,  if  necessary,  be  completely  enveloped 
in  a  thin  sheet  of  copper  or  other  suitable  metallic 
substance  to  facilitate  the  v.  elding. — B.  N. 

Metals  ;  Apparatus  for  the  electro-deposition  of  - 


F.  R.  Tubbs,  Birmingham.     Eng.  Pat.  110,24S, 
Dec.  21,  1916.     (Appl.  No.  18,287  of  1916.) 

The  articles  to  be  plated  are  contained  in  a  per- 
forated barrel  having  its  ends  and  cylindrical  pari 
made  of  celluloid,  or  having  wood  ends  covered  on 
the  inner,  or  both  inner  and  outer,  sides  as  well 
as  on  the  edges,  with  celluloid.  The  cylindrical 
portion  of  the  barrel  is  cemented  to  the  celluloid, 
or  celluloid-covered  ends,  so  as  to  obviate  civ\  ices 
in  the  interior  of  the  barrel,  and  dispells.-  with  the 
use,  of   metallic   screws   or   the   like.     The   barrel 


V.  Stobie,  Dunston-on-Tyne,  Durham.  Eng.  Pat. 
110,409,  Oct.  26, 1916.  (Appl.  No.  15,242  of  1916.) 

To  reduce  the  consumption  of  carbon  electrodes  in 
steel  melting  furnaces,  a  portion  of  the  electrode, 
outside   the   furnace    chamber,    is  surrounded    by 
a.  chamber,   which   is   practically  continuous  from 
the   electrode  hole  in  the   roof  to  a  point  along   i 
the    electrode    where    the    temperature    is    below    | 
the     combustion    temperature    of     carbon.     The   I 
chamber   may   be   of   brick  or  cast  iron,  and  of  a 
definite  or  variable  length,   and  is  closed  above 
by  a  sealing  gland. — B.  N. 

Casting  ingots  of  metals  and  alloys  ;  Apparatus  for 

— .       P.    H.    G.    Durville.    Paris:    Eng.  Pat, 

105,075,    Mar.    21.    1917.     (Appl.   No.    4125    of 

1917.)  Under  Int.  Conv.,Mar.  21,  1917.     Addition 

to  Eng.  Pat.  23,719  of  1913  (this  J.,  1914,  699). 

An  ingot  mould  with  a  separate  upper  part 
lined  with  refractory  material,  has  also  a  layer 
of  refractory  material  on  its  bottom  to  retard 
cooling  and  solidification.  By  means  of  a  core 
secured  in  the  centre  of  the  mould,  hollow  ingots 
may  be  cast,  also  reinforced  ingots  by  using 
an  internal  metallic  core.  On  top  of  the  upper 
part  of  the  mould  is  a  pocket  in  which  the  crucible 
to  contain  the  molten  metal  is  fixed  by  wedges  ; 
trunnions  on  each  side  of  the  mould  support  it 
on  a  rigid  stand,  and  enable  the  whole  to  be 
inverted.— T.  H.  B. 


Alloy  castings  ;    Process  of  making  ■ 


may  be  provided  with  internal  ribs  of  celluloid  which 
may  be  cemented  to  the  interior  or  moulded  in  one 
piece  with  the  cylindrical  portion.  The  metallie 
contacts  on  the  inner  sides  of  the  ends  are  accom- 
modated in  recesses,  and  secured  in  place  by  non- 
metallic  fastenings.  Tubular  pivots,  to  receive 
the  ends  of  the  rotating  shafts,  are  attached  to 
the  metallic  contacts,  and  arranged  so  that  their 
common  axis  is  inclined  to  that  of  the  barrel. 
The  shafts  are  made  hollow  and  are  provided  with 
copper  or  other  like  electrical  conducting  cores 
connected  to  the  metallic  contacts.  Electrical 
connection  is  made  with  brasses,  or  bushes,  in 
which  the  shafts  rotate,  through  radial  pins  in  the 
shafts,  and  the  bushes  are  connected  to  suitable 
leads.  The  mouth  of  the  barrel  is  provided  with 
a  sliding  lid  or  cover,  and  with  non-metallic 
fastenings  for  securing  the  lid  in  a  closed  position. 

— B.  N. 

Electroplating  apparatus.  L.  Potthoff,  Flushing. 
N.Y.  U.S.  Pat.  1.243,098.  Oct.  16,  1917.  Date 
of  appl.,  Feb.  11,  1916. 

In  an  apparatus  for  electroplating  tubular  articles, 
non-conducting  plugs  are  inserted  at  the  ends  of 
the  articles  and  a  conductor  attached  to  the  article 
passes  through  the  plug.  These  conductors 
support  the  articles  on  rails  in  the  plating  bath, 
and  an  endless  conveyor  with  projecting  teeth 
moves  them  in  succession  along  the  rails. — W.  F.  F. 

Copper  tubes  ;  Method  and  apparatus  for  electrically 

making .     E.  Emerson.  Auburn,  R.I.     U.S. 

Pat,   1.243,274,  Oct,   16,   1917.     Date  of  appl.. 
Jan.  26,  1917. 

Copper  tubes  are  made  by  depositing  copper 
electrolytically  on  a  core  of  lead  which  has  been 
bent  into  the  form  of  a  circle  and  its  ends  secured. 
The  core  is  subsequently  cut  and  removed  by 
melting.  The  vat  carries  a  pair  of  parallel  longi- 
tudinal conducting  bars  at  the  top  on  each  side, 
the  two  outer  bars  being  connected  by  semi -circular 
strips  depending  into  the  vat  and  the  two  inner 
bars  by  similar  concentric  strips.  The  strips 
support  longitudinal  bars  which  act  as  anodes, 
and  the  circular  lead  core  is  rotated  between  and 
concentrically  with  the  semi-circular  strips.  The 
core  is  supported  by  three  parallel  grooved  rotating 
rollers  above  the  vat,  and  is  guided  by  two  guide 
bars  within  the  vat  between  the  anodes.  The 
electric  circuit  is  completed  through  the  core  and 
one  of  the  supporting  rollers. — W.  F.  F. 

Smelting  furnaces  or  cupolas.  A.  Poulson,  Hough 
Green,  and  W.  ('.  A.  Mate.  Garstang.  Eng.  Pat. 
110,283,  Mar.  6.  1917.     (Appl.  No.  3275  oTl917. ) 

The  blast  is  led  langentially  to  an  annular  chamber 
surrounding  the  cupola  and  from  this  chamber 
tangential  tuyere  holes  communicate  with  the 
furnace.  The  blast  inlet  is  surrounded  by  a  heating 
jacket  into  which  a  portion  of  the  hoi  gases  from 
the  cupola  is  led.— T.  H.  B. 


Metallurgical  furnace  ;  Electric 


and  method  of 


operating  the  same.  W.  E.  Moore.  Pittsburgh, 
Pa.  U.S.  Pat.  1,242,464,  Del.  9,  L917.  Hate 
of  appl.,  Nov.  27.  inn.. 

In  the  manufacture  of  steel  or  other  metal  in  an 
electric  furnace  of  the  arc  type,  the  current  is 
passed  through  a  number  of  electrodes  in  series 
with  the  metal  to  melt  it.  ami  then  through  the 
electrodes  in  parallel  and  through  a  slag  and  the 
metal  for  refining.  The  current  through  the 
metal  may  be  varied  by  varying  the  lengths  ot 
one  or  more  of  the  arcs.  The  current  may  be 
supplied  by  a  transformer  in  which  the  primaries 
are  connected  delta  and  the  secondaries  in  star 
for  melting  the  metal,  and  the  primaries  connected 
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in  star  and  the  secondaries  in  delta  for  refining 
the  metal-  Subsections  of  the  primary  01  second- 
ary or  both  may  be  connected  in  series  or  mull  iple 
to  vary  the  voltage  between  the  melting  and  re- 
fining operations.  The  melting  pot  may  have  a 
conducting  bottom,  and  three  arcing  electrodes 
supplied  from  a  three-phase  transformer  may  be 
used,  means  being  provided  to  change  the 
transformer  windings  from  delta  to  star  or  I  Ux 
versd.—W.  P.  P. 

Hoasting-furnace.  A.  W.  Livingston,  Oakland,  Cal. 

U.S.      Cat.       1.242.455,     Get.     9,     1917.       Date 

of  appl.,  May  22.  1915. 
A  FURNACE  for  continuously  roasting  ores  con- 
taining vaporisable  constituents  has  one  or  more 
vertical  roasting  chambers  of  relatively  small 
diameter  and  narrower  at  the  top  than  at  the 
bottom  to  contain  a  thin  layer  of  ore,  a  source 
of  heat  on  one  side  and  a  suction  chamber  on  the 
other  side  of  each  roasting  chamber,  aud  cor- 
nected    With    them    by    Hues    in    the   walls.      Means 

are  provided  whereby  the  ore  can  be  continuously 
introduced  and  withdrawn. — T.  II.  B. 

Annealing,     case-hardening,    fusing     and     similar 

•processes;     Furnace    for .      F.    J.    Grooott, 

Edgbaston.  Eng.  Pat.  110,443,  Dec.  7,  1910. 
(Appl.  No.  17,551  of  1916.) 
A  furnace  of  horizontal  type  is  heated  by  gaseous 
fuel  from  a  producer  which  is  built  as  part  of  the 
furnace.  By  the  opening  or  closing  of  certain 
passages  by  dampers  the  furnace  may  be  used 
with  an  oxidising  or  non-oxidising  flame  or  as 
a  box  muffle.  The  horizontal  oven  of  the  furnace 
is  built  immediately  above  a.  combustion  chamber 
running  the  full  length  and  breadth  of  the  oven, 
the  chamber  being  placed  immediately  over  a 
gas  arch,  having  gas  openings  in  the  crown 
and  surrounded  by  curved  air  flues.  The  com- 
bustion chamber  communicates  witli  the  oven 
by  passages  extending  at  the  back  and  both  sides 
of  it,  and  with  the  top  flue  to  the  chimney  by 
passages,  some  of  which  extend  directly  to  the 
top  flue  over  the  oven  arch  ;  there  are  also  pas- 
sages leading  from  the  oven  into  the  top  flue. 

— T.  H.  B. 

Cementing  and  hardening  metal  objects  :    Process 

for and  oven  for  carrying  out   this  process. 

E.    Schraner,     Zurich,     Switzerland.    Eng.    Pat. 
110.165,  Feb.  10,  1917.     (Appl.  No.  2057  of  1917.) 

A  layer  of  substances  such  as  common  salt, 
potassium  nitrate,  barium  carbonate,  compounds 
of  ammonia,  lead,  etc.  which  fuse  and  evolve 
reducing  fumes  at  the  temperature  employed,  is 
placed  in  the  hardening  chamber  on  a  tray  sup- 
ported above  the  bottom  and  formed  of  adjacent 
parallel  bars.  The  substance  melts  and  falls  in- 
to the  bottom  of  the  chamber.  A  layer  of  the 
cement  material  (bones,  leather,  etc.)  is  now- 
placed  on  the  tray,  the  articles  to  be  hardened  are 
embeddinl  in  this,  and  the  whole  is  covered  by  a 
top  layer  con! Mining  iron  and  silicates  (e.g.,  a 
mixture  of  iron  filings,  powdered  glass,  .ml  sand). 

— T.  H.  B. 

Copper  and  other    metals;  Apparatus  for  electro- 
lytic  production   of .  Mt.    V.    Garin,     Paris. 

Eng.  Pat.    110,474,   Mar.  2,    1917.     (Appl.  No. 
3125  of  1917.) 

Electrolytic  apparatus,  tor  the  production  of 
copper,  nickel,  gold,  silver,  or  other  metals,  is 
provided  with  one  or  more  ci  thode  discs  mounted 
on  a  horizontal  shaft,  and  arranged  to  rotate 
opposit"  oi r  more  circular,  semi-  or  part- 
circular,  insoluble  anodes.  ,\  sloping  or  trun- 
cated conical  surface  is  presented  by  each  anode 
to  the  corresponding  cathode,  so  that  the  strength 


of  the  current  at  each  point  of  the  cathode  oi- 
cathodes  is  proportional  to  the  speed  of  move- 
menl  "f  the  cathode  surface.  A  vertical  gap 
is  provided  in  the  anode  to  enable  the  cathodes 
ami  the  shaft  or  shafts  to  be  removed  without, 
interfering  with  the  fixed  anodes.  The  cathodes 
may  be  of  sloping  or  truncated  conical  form . 
in  which  case  the  anodes  have  a  plane  surface, 
and  diaphragms  are  placed  between  the  anodes 
and  cathodes.  Brushes,  rubbers,  or  wipers  of 
any  kind,  may  be  either  fixed  or  receive  a  special 
movement  for  smoothing  the  surface  of  the 
deposit  on  the  rotating  cathode  d.scs.  thus  re- 
moving bubbles  of  hydrogen  and  producing 
compact   deposits. — B.  N. 

Distilling  apparatus  ;  Electrical .     I'roccss  and 

apparatus  for  distilling  metallic  ores  and  metal- 
bearing  materials,  Electric  furnace.  (\)and(D), 
C.  II.  Fulton,  St.  Louis,  Mo.,  Assignor  to 
Metallurgical  Laboratories  Incorp.,  Chicago,  111- 
(h)  and  (c),  C.  H.  Fulton  and  T.  M.  Bains,  jun., 
St.  Louis,  Mo.,  Assignors  to  Metallurgical 
Laboratories,  Incorp.,  Chicago,  111.  U.S.  Pats 
(A)  1,242,337,  (B)  1,242,339,  (c)  1,242,340,  and 
(d)  1,242,341,  Oct.  9,  1917.  Dates  of  appl.,  Dec. 
7,  1910,  Jan.  24,  Mar.  16,  and  Feb.  23,  1917. 

(a)  Finely  divided  ore  or  metal-bearing  matorial 
is  mixed  with  a  suitable  reducing  agent  and 
moulded  into  cellular  form.  The  moulded  struc- 
ture is  placed  between  electric  conductors  in  a 
furnace  and  forms  a  continuous  resistance  without 
change  of  form  or  volume.  The  distillate  passes 
to  a  condenser  which  may  be  heated  to  any  desired 
temperature  by  a  heating  medium,  which  may 
also  heat  the  furnace  before  distillation  com- 
mences to  reduce  the  consumption  oi  electrical 
energy,  (b)  Metallic  ore  or  metal-bearing  material 
is  formed  into  briquettes  which  retain  their 
original  form  and  volume  when  distilled,  and  the 
briquettes  are  fed  rontinuously  into  the  distillation 
chamber  of  an  electric  furnace  so  that  they  form 
a  resistance  between  the  electrodes  while  passing 
through,  (c)  The  furnace  comprises  a  vortical 
annular  chamber  divided  into  a  number  of  vortical 
distilling  chambers  through  each  of  which  a 
column  of  briquettes  containing  the  metal  is  fed 
by  feeding  devices  controlled  Independently.  The 
briquettes  pass  through  an  opening  in  an  cloctrode, 
and  separate  means  are  provided  for  making 
electrical  contact  between  the  column  and  the 
electrode,  (d)  In  an  electric  furnace  for  use  as  in 
(a),  (b),  and  (c),  the  two  conducting  elements  are 
arranged  substantially  at  right  angles.  An  exten- 
sion on  one  element  proje<  ts  into  an  opening  in  the 
other  of  such  size  that  angular  movement  may 
take  placo  without  binding.  The  two  elements 
are  connected  by  a  granular  condw  ting  material 
composed  of  finely  divided  graphite,  60%,  and 
pitch,  40  %.— W.  F.  F. 

Tinning  meted  plates  and  other  articles  ;  Process  of 

.    C.    Dreymann,     Baltimore,     Md.     U.S. 

Cat.    1,212,532,"  Oct.   9,    1917.     Date  of  appl., 
May  15,  1916. 

THE  plate  is  passed  through  a  bath  of  molten  tin, 
and  out  through  a  layer  consisting  essentially  of 
an  ester  of  a  saturated  fatty  acid,  e.g.,  hydrogciiated 
oil.— T.  II.  B. 

Smelling  process  and  apparatus.     K.   A.   Mali., 
New  York.     U.S.  Cat.  1.212,833.  Oct.  9,  1917. 
Date  of  appl.,  Dec.  20,  1911. 

A    CONTINUOUS    stream    of    pulverised    ore    is    fed 

into  a  closed  electric  furnace,  where  it  falls  -succes- 
sively od  a  si -ries  of  heating  I  mi  lies  placi  <l  stepwise. 

Air     under    pressure    is    forced     into     the    I'min 
between  the  heating  bodies  in  a  direction  apt 
mately  parallel  with  the  stream  of  on'.     The  air 
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and  gaseous  products  of  combustion  are  kept  in 
constant  circulation  through  the  furnace  and  parts 
communicating  with  it. — T.  II.  B. 

Amalgams ;     Process     for     making .     A.     L. 

Halvorsen,  Perth  Amboy,  N.J.,  Assignor  to 
The  Roessler  and  Hasslacher  Chemical  Co.,  New 
York.  U.S.  Pat.  1,243,002,  Oct.  16,  1917. 
Date  of  appl.,  Dec.  30,  1915. 

A  THIN  film  of  mercury,  continuously  rotating 
horizontally,  is  brought  into  contact  with  a  body 
of  metal  which  is  continuously  rotating  vertically. 
A  continuous  cycle  is  maintained  by  removing  the 
amalgam,  freeing  it  from  the  metal,  and  returning 
the  mercury  to  take  up  more  metal. — T.  H.  B. 

Ores  ;  Apparatus  far  treating  - 


.  A.  J.  Garver, 
Oiarkston,  Wash.  U.S.  Pat.  1,243,505,  Oct.  16, 
1917.  Date  of  appl.,  Dec.  8,  1911.  Renewed 
Mar.  13,  1917. 

The  ore  is  passed  down  a  shoot  in  which  it  is 
mixed  with  a  suitable  chemical  and  heated  by  the 
products  of  combustion  from  a  furnace  below  the 
shoot.  The  hot  mixture  falls  into  a  horizontal 
cylindrical  rotary  roaster,  tho  wall  of  which  is 
provided  with  longitudinal  scooping  members 
having  triangular  recesses  which  cause  the  mixture 
to  move  towards  the  outlet,  whence  it  is  removed 
by  an  ejector  to  a  rotary  horizontal  cylindrical  ore 
tank  connected  with  a  condenser. — T.  H.  B. 


XL— ELECTRO-CHEMISTRY. 

Refractory  magnesia  [for  furnace  linings].     Gosrow. 
See  IX. 

Patents. 

Electrodes  for  use  in  electrolytic  gas  generators. 
I.  H.  Levin,  New  York.  Eng.  Pat.  108,477, 
Oct.  27,  1916.  (Appl.  No.  10,113  of  1917.) 
Under  Int.  Conv.,  Dec.  20,  1915. 

Tub  anode  and  cathode  in  a  gas  generator  are 
formed  from,  or  have  their  active  surfaces  composed 
of,  cobalt  and  iron  respectively,  and  the  surfaces 
are  first  prepared  by  dissolving  away  a  small 
quantity  of  each  metal  by  using  each  electrode 
as  anode  in  a  solution  of  a  suitable  salt  of  the  metal 
of  which  the  electrodo  is  formed,  and  passing  an 
electric  current  through  the  liquid. — B.  N. 

Electric  batteries.  J.  M.  Flannery,  Pittsburgh, 
Pa.,  U.S.A.  Eng.  Pats.  110,652  and  110,653, 
Dec.  14,  1916.  (Appl.  Nos.  17,998  and  17,999 
of  1916.) 

See  U.S.  Pats.  1,217,738  and  1,217,739  of  1917  ; 
this  J.,  1917,  510. 

Apparatus  for  oxidising  gases.     U.S.  Pat.  1,242,988. 
See  VII. 


XD.-FATS;    OILS;    WAXES. 

Emulsification  ;  TheonJ  of  based  on  pharma- 
ceutical practice.  II.  W.  G.  Crockett  and 
R.  E.  Oesper.  J.  Ind.  Eng.  Chem.,  1917,  9, 
967—969. 

The  conclusions  drawn  in  a  previous  communica- 
tion (this  J.,  1917,  394)  have  been  confirmed  by 
the  determination  of  the  critical  proportions 
required  to  form  emulsions  with  other  systems. 
The  materials  used  as  internal  phases  were  carbon 
tetrachloride,  chloroform,  benzene,  oil  of  turpen- 
tine, almond  oil,  and  mineral  oil  of  sp.gr.  0-853  ; 
whilst  the  emulsifying  agents  were  powdered  gum 


arable,  tragacanth,  extract  of  Irish  moss,  and  soft 
soap.     It  was  found  that  the  size  and  shape  of  the 
vessel  in  which  the  emulsion  is  made  has  a  distinct 
influence  upon  the  critical  point.     In  the  case  of 
tragacanth  emulsions  better  results  are  obtained 
by  adding  the  right  proportion  of  water  to  the 
previously  mixed  internal   phase   and   emulsifier. 
than    by   adding   the   water   in    instalments   and 
shaking    after    each    addition.     No    emulsion    is 
formed  when  the  critical  amount  of  tragacanth 
is  mixed  with  water,  and  the  mucilage  then  shaken 
with  the  internal  phase,  but  the  critical  points  arc- 
not  affected  by  allowing  the  dried  internal  phase 
to   stand   in   contact   with   the   emulsifier   before 
adding  the   water.     Emulsions  made  with   Irish 
moss  extract  are  not  affected  by  the  addition  of 
small   amounts  of   alcohol,   but  are  immediately 
broken  up  by  the  addition  of  a  trace  of  soap,  either 
before  the  addition  of  water,  or  after  emulsification. 
Larger    quantities    of    soap,    however,    promote 
emulsification    by    means    of    Irish    moss.     The 
additioD  of  glycerin  prevents  this  action  of  a  trace 
of  soap,  and  re-emulsifies  emulsions  which  have 
thus  been  broken,  but  glycerin  does  not  directly 
aid    Irish    moss    as    an    emulsifier.     Gum    arabic 
emulsions  are  not  broken  up  by  a  trace  of  soap  ; 
on  the  contrary  the  emulsification  is  promoted, 
but  the  soap  cannot  replace  part  of  the  critical 
amount   of   gum  arabic.     Viscous   oils  show  less 
distinct  critical  points  than  those  of  less  viscosity. 
Tragacanth  is  an  unsuitable  agent  for  emulsifying 
mixtures  of  fixed  oils  with  water,  since  it  produces 
a  thick  mass. — C.  A.  M. 

Patents. 

Hydrogenised  fat  or  oil  ;  Removing  nickel  from . 

M.  C.  Yv'hitaker,  Assignor  to  The  Southern 
Cotton  Oil  Co.,  New  Yrork.  U.S.  Pat.  1,242,624 
Oct.  9,  1917.  Date  of  appl.,  June  12,  1913. 
Nickel  in  suspension  or  solution  in  hydrogenised 
oil  or  fat  is  removed  by  treating  the  oil  or  fat  in  a 
liquid  form  with  fullers'  earth  below  its  tempera- 
ture of  dehydration. — A.  de  W. 

Recovering  soap  ;  Process  for 


--.  BT.  M.  Grav. 
Los  Angeles,  Assignor  to  M.  A.  Neal  and  E.  W. 
Jones,  San  Francisco,  Cal.  U.S.  Pat.  1,242,435. 
Oct.  9,  1917.     Date  of  appl.,  June  1,  1915. 

Dirty  soap-suds  are  treated  with  kerosene  and 
alkali,  and  the  lower  layer  of  purified  soap  solution 
is  separated  for  further  use. — A.  de  W. 

Processes  for  expressing  liquid  from  materials  con- 
taining the  same.    Eng.  Pat.  110,379.     See  I. 


Xm.— PAINTS;   PIGMENTS;  VARNISHES; 
RESINS. 

Shellac  derivatives ;  Imbibition  exhibitedby  some ... 

A.  P.  Laurie  and  C.  Ranken.     Roy.  Soc.  Proc, 
1917,  A,  94,  53—59. 

The  solid  which  separatas  on  cooling  a  solution  of 
shellac  in  boiling  sodium  carbonate,  when  immersed 
in  cold  water,  expands  rapidly  and  ultimately 
disintegrates  to  a  flocculent  precipitate.  If  im- 
mersed in  water  and  allowed  to  expand  to  a  point 
short  of  disintegration,  subsequent  immersion  in 
strong  sodium  carbonate  solution  causes  contrac- 
tion ;  on  being  replaced  in  water  expansion  again 
occurs,  and  so  alternate  expansion  an, I  contraction 
can  be  obtained.  Measurements  were  made  of  the 
expansion  in  wafer  and  in  solutions  of  sail 
(sodium  chloride  and  sulphate,  ammonium  aci  tate, 

and  potassium  chloride)  of  different  cone  en  I  ral  ions, 
of  this  compound  and  of  that  obtained  i>\-  dis 
solving  shellac  in  borax  solution   and  solidifying 
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by  cooling,  and  it  was  found  that  expansion  is 
inversely  proportional  to  the  rone  intra!  ion  of  the 
.lution.  The  soluble  portion  of  the  compound 
fully  expanded  in  water  is  prei  ipitated  by  strong 
but  not  by  dilute  salt  solutions,  thus  differing  from 
colloids.     The  differences  between  the  behaviour 

of  the  compound  and  that    of  substances  such   as 

gelatin  and  gum  tragacanth  arc  largely  explained 
hy  this  insolubilil  y  of  the  Boluble  port  ion  in  st  rong 
-.]*  solutions.  On  allowing  gum  tragacanth  to 
expand  in  a  medium  containing  a  constituent  in 
which  it  i--  insoluble,  e.g.,  the  alcohol  in  a  medium 
alcohol  and  water,  similar  behaviour  was 
observed,  the  expansion  being  inversely  propor- 
tional to  the  concentration  of  the  alcohol.  Since 
the  shellac  compound  is  permeable  to  salt  mole- 
cules, the  mechanism  of  the  expansion  seems 
to  be  accounted  for  hy  the  passage  of  the  salt 
molecule  through  the  diaphragm,  the  soluhle 
nucleus    dissolving    in    the    presence    of    the    salt    ] 

solution,  and  the  amount,  that  can  dissolve  eon- 
trolling  the  consequent  osmotic  pressure.     A.i>t:\V. 

Patents. 
Varnish    material;    Process    of    making- 


Ellis.  Montclair,  W.T.,  Assignor  to  Fllis-Foster 
Co..  and  Indestructible  Paint  Co.,  Ltd.,  London. 
U.N.  Pat.  1,242,161,  Oct.  9.  1917.  Date  of 
appl..  Mar.  JO,   191.".. 

Resin  esters  are  produced  by  agitating  a  mixture 
of  rosin  or  its  anhydride  and  unchanged  or  cracked 
Congo  copal  gum  with  glycerin  in  the  presence  of 
aluminium  at  a  temperature  above  300°  C.  at 
ordinary  pressures.  The  esterifled  product  may 
then  be  re-cracked. — A.  de  W. 

Hardening  resins  and  products  thereof ;  Process  for 

— .     F.    S.    Low,    Buffalo.    X.Y.     U.S.    Pat. 

1,243,312. Oct.  10.1917. Date  of  appl., Jan.31. 1916. 

Soft  natural  resins  {e.g..  rosin)  are  hardened  and 
rendered  more  resistant  to  air  and  light  and  less 
fusible,  whilst  retaining  substantially  their  general 
properties,  by  heating  under  pressure  with  form- 
aldehyde in  t  he  presence  of  water  vapour. — A.DeW. 

Phenolic  condensation  compounds  :  Process  of  pro- 

dvcing .      [Phenolic]     condensation     product 

and  method  of  preparing  same.  L.  V.  Redman, 
Evanston.  and  A.  .1.  Weith  and  F.  I'.  Brock; 
Assignors  to  Redmanol  Chemical  Products  Co., 
Chi.  ago.  111.  I  .s.  Pats,  (a)  1.2-12.592  and  (b) 
1, 212. .-)9:U)ct. 9.1917. Date  of  appl. .June  19,  1910. 

(A.)  A  Fi'sim.K  "  potentially  reactive  moulding 
product  "  is  obtained  by  mixing  a  phenolic  com- 
pound with  an  active  methylene-amine  compound 
in  such  proportion  that  the  phenolic  compound  is 
in  considerable  excess  of  one  phenolic  group  to 
each  methylene  group,  eliminating  ammonia  by- 
heating,   blowing   out    of   the   mass   a   considerable 

percentage  of  the  free  phenolic  compound,  and 
incorporating  a  small  proportion  of  creosote  oil 
and  sufficient  methylene-amine  compound  to  be 
capable  nf  converting  the  product  to  the  infusible 
state.  The  product  i-  then  blended  and  fused 
without  effecting  conversion  to  the  final  infusible 
state,  (n)  -\  phenolic  condensation  product  is 
produced  by  heating  ■<  phenolic  compound  with  an 
ive  methylene  compound  in  the  proportions  of 
an  excess  of  considerably  more  than  one  phenolic 
group  to  ea.h  active  methylene  group,  and  then 
incorporating  into  the  fusible  mass  a  filler  and  a 
.  vclic  compound  having  iii.  readily  reactive  group. 
e.g.,  creosote  oil. — A.  DE  \V. 

Linoleum  :      Manufacture    of .        IT.     Wade. 

London.  From  Titanium  \llo\  .Manufacturing 
Co..  New  York.  Eng.  Pat.  110,324,  .lime  l  1. 
1917.     (Appl.  No.  8564  of  1917.) 

SET.U.S.Pat.  1.230.307  of  1917  ;  this  J..  1917.  1019. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  ;     Depoli/merixalion    and   o.ridation    of   raw 

.     A.  van  Rossem.    Communications  of  the 

Netherlands  Govt.  Inst,  for  Advising  the  Rubber 
Trade  and  Rubber  Industry.  Int.  Assoc,  for 
Rubber  Cultivation  in  the  Netherland  Indie-.. 
1917.   Part   IV..   111—121. 

Wiiiox  rubber  is  worked  on  normally  heated  rolls 
the  most  marked  decrease  in  viscosity  occurs 
in  the  first  ten  minutes,  but  on  prolonged  treat- 
ment, e.g.,  for  S9  minutes,  it  is  found  that  first 
latex  crepe  rubbers  of  different  initial  viscosit] 
appear  to  tend  towards  identical  final  viscosity. 
which  on  account  of  its  diminution  is  best  estimated 
in  10%  solution.  Experiments  with  raw  Congo 
rubber  indicate  that  washing  with  cold  watt 
and  subsequent  drying  effect  a  considerable 
decrease  in  the  viscosity  ;  the  method  of  drying 
is  of  influence,  the  use  of  a  vacuum  desiecs 
yielding  the  most  trustworthy  results.  Experi- 
ments with  hard  fine  Para  rubber  showed  that 
although  working  on  the  rolls  beyond  the  normal 
period  of  ten  minutes  causes  a  decided  further 
decrease  in  viscosity,  the  proportion  of  con- 
stituents soluble  in  acetone  remains  unaltered 
throughout,  the  only  marked  change  in  composi- 
tion being  a  reduction  in  the  proportion  of  moisture 
]. resent.  Rubber  undergoes  "  depolymerisation  " 
also  when  heated  in  solution  (see  Van  Rossem. 
this  J..  1917,  1104)  or  in  the  solid  state,  and  this 
probably  accounts  for  the  fact  that  on  drying 
rubber  in  vacuo  at  50°  C,  a  greater  reduction  in 
viscosity  is  observed  than  when  the  drying  is 
effected  at  the  ordinary  temperature.  It  was  a  Is.. 
found  that  subsequent  storage  for  13  days  did 
not  restore  the  original  viscosity  but  actually 
caused  a  slight  further  decrease.  These  teste 
were  made  with  Congo  rubber.  If  rubber  (Hevea 
crepe  in  the  experiments  cited)  is  heated  at.  130 
or  119  C.  in  an  atmosphere  of  carbon  dioxide 
for  several  hours,  the  viscosity  undergoes  verj 
marked  reduction,  but  unlike  the  original  rubber, 
the  heated  rubber  is  not  completely  soluble  in 
benzene  and  the  insoluble  fraction  probably  con- 
tains some  of  the  more  viscous  constituents: 
heating  iii  air  at  80°  C.  also  causes  a  diminution 
in  viscosity  but  the  decrease  is  less  marked, 
probably  because  the  treated  rubber  obtained 
under  these  conditions  is  entirely  soluble  in  ben- 
zene. In  any  case  this  effect  of  heat  on  tho 
mechanical  properties  of  rubber  deserves  serious 
consideration  in  conne.  tion  with  the  ordinary 
process  of  smoking  freshly  coagulated  rubber. 
The  depolymerisation  of  rubber  can  also  be 
accelerated  by  exposing  solutions  to  ordinary  or 
ultraviolet  light,  whether  in  the  presence  of  air  or 
of  an  inert  L'as  ;  chemical  influences  also  can 
active  in  this  direction,  the  viscosity  of  rul 
solutions  being  notably,  reduced  on  treatment 
with  potassium  permanganate  (Harries,  this  J.. 
1901.  Sell),  with  small  quantities  of  an  acid, 
with  bromine,  or.  at  higher  temperatures,  with 
oxygen,  the  effect  apparently  being  catalytic. 
When  a  Hevea  lubber  which  has  been  worked 
on  the  rolls  is  kept  for  20  days  there  is  a  slight 
increase  in  the  viscosity,  but.  after  such  stor&M 
further  treatment  on  the  rolls  has  a  very  un- 
favourable influence  or.  the  viscosity  ;  much 
higher  viscosity  values  were  obtained  with 
rubber-sulphur  mixing  which  immediately  aft-  i 
the  Brst  treatment  on  the  rolls  was  passed 
further  ten  times  between  the  rolls,  than  with 
part  of  the  same  mixing  which  was  given  a  simila 
additional  treatment  but,  on  the  following  day  : 
the  frequent  practice  of  storing  masticated  rubber 
for  a  period  and  then  re-masticating  therefore 
appears  to  be  detrimental.  With  respect  to  the 
oxidation  of  rubber,  the  view  is  held  that  this 
is    a    secondary    process    which    can    only    occur 


Vol.  XXXVI.,  No.  23.] 


Cl.  XV.— LF.ATHER ;  BONE;  HORN;  GLUE. 


1243 


after  previous  depolymerisation  to  a  definite 
critical  viscosity,  and  the  oxidation  process  is 
believed  to  involve  the  intermediate  formation  of 
peroxide  compounds.  The  injurious  action  of 
copper  compounds  on  rubber  is  confirmod  and  is 
regarded  as  due  to  a  depolymerising  effect  rather 
than  to  a  process  of  oxidation. — D.  F.  T. 

Patents. 

Rubber    or    rubber    compowuls ;      Treatment    [vul- 
canisation]  of .      0.    Hofer.    Trenton,    N.J. 

U.S.  Pat.  1,242,189,  Oct.  9,  1917.  Date  of 
appl.,  May  2,  1917. 

A  FORM  is  dipped  in  rubber  solution,  the  surface 
of  the  rubber  cured  by  means  of  sulphur  chloride 
fumes,  and  the  article  then  vulcanised  in  steam 
on  the  form. — E.  W.  L. 

Rubber  ;    Process  for  vulcanising ,  and  product 

obtained  thereby.  I.  Ostromislensky,  Petrograd, 
Russia,  Assignor  to  New  York  Belting  and 
Packing  Co.  U.S.  Pat..  1.242,586,  Oct.  9,  1917. 
Date  of  appl.,  Nov.  24.  1910. 

Unvttlcanised  rubber,  or  similar  material,  is 
mixed  with  a  halogen  (chlorine)  derivative  of 
rubber  adapted  to  produce  vulcanisation,  and 
vulcanisation  Is  induced  to  take  place  under  the 
action  thereof. — E.  W.  L. 

Rubber    compound    and   method,    of  making   same. 

E.  E.  A.  G.  Meyer,  Detroit.  Mich.,  Assignor  to 
Morgan  and  Wright.  U.S.  Pat.  1,242,886,  Oct.  9, 
1917.     Date  of  appl.,  Mar.  7,  1914. 

Ceylon  rubber  is  mixed,  in  the  presence  of  open 
steam,  with  a  relatively  small  amount  of  aniline 
oil,  and  an  unctuous  softening  agent,  such  as 
'•'  petrolatum."  in  such  proportions  as  to  impart 
to  the  compound,  after  vulcanisation,  softness, 
a  high  degree  of  elasticity,  and  smoothness  of 
texture.  The  mixture  is "  afterwards  subjected 
to  the  action  of  steam  at  a  temperature  which  will 
ensure  thorough  penetration  of  the  "  petrolatum  " 
to  produce  a  homogeneous  material. — E.  W.  L. 

India-rubber  and  the  like  ;    Manufacture  of  articles 

from combined  with  fibrous  material.     A.  E. 

Alexander,  London.  From  Rubber  Regenerat- 
ing Co.,  New  York.  Eng.  Pat.  110,178,  Sept. 
12,  1916.     (Appl_No.  12,897  of  1916.) 

See  U.S.  Pat.  1,211,351  of  1917  ;  this  J.,  1917,  297. 

Rubber  waste :  Process  of  recovering .     W.    J. 

Mellersh-Jackson,  London.  From  The  Me- 
chanical Rubber  Co.,  New  York.  Eng.  Pat. 
110,661,  Jan.  4,  1917.     (Appl.  No.  176  of  1017.) 

See  U.S.  Pat.  1,215,941  of  1917  ;  this  J.,  1917,  396. 

Vulcanised     rubber ;      Process     of     treating . 

F.  V.  O'Neill,  Boston,  Mass.,  Assignor  to  H. 
Carmichael,  Maiden,  and  W.  W.  MacKusick, 
Boston,  Mass.  U.S.  Pat.  1,243,623,  Oct.  16, 
1917.     Date  of  appl.,  Oct.  28,  1913. 

See  Eng.  Pat.  12,271  of  1914  ;  this  J.,  19)5.  970. 


XV.— LEATHER  ;  BONE  ;  HORN ;   GLUE. 


Tannin  ;  Effect  of  hard  water  on  — — .  E.  Schell. 
La  Halle  aux  Cuirs,  Aug.  12,  1917.  J.  Amer. 
Leather  Chem.  Assoc,  1917,  12,  569 — 570. 

Analyses  of  chestnut  extract  made  with  boiled 
and  filtered  Paris  water  containing  0004  grm.  of 
calcium  carbonate  per  100  c.c,  showed  2 — 2J% 
less  tannin  than  analyses  made  with  distilled 
water.  The  discrepancy  was  removed  if  the  water 
was  first  boiled,  filtered,  and  acidified.  A  factory 
using   500   tons   of   extract  a   month   would   lose 


20,000 — 25,000  lb.  of  tannin  per  month  if  usiru; 
i  water  similar  to  the  above.  The  loss  of  tannin 
i   was  proved  by  direct  experiment  to  1»-  caused  by 

calcium  and  magnesium  carbonates. — F.  C.  T. 

Tannins ;  Notes  on  the  analysis  of  - 


--.     L.  E.  Levi 
and  A.  C.  Orthmann.     J.  Amer.  Leather  Chem 
Assoc,   1917,   12,  515 — 518. 

The  authors  define  tannin  as  "  tannic  acid  and  it-; 
homologies,  either  separate  or  in  combination, 
that  will  combine  with  hide  fibre,  either  physically 
or  chemically,  to  render  the  same  imputresciblc.  ' 
The  hide  powder  method  of  analysis  does  n<  .1 
deternune  this  factor,  but  each  and  every  sub- 
stance, including  much  colouring  matter,  thai 
combines  with,  or  is  mechanically  absorbed  by, 
hide.  This  difficulty  the  authors  claim  to  over- 
come in  a  measure  by  analysis  with  their  "  reagent 
No.  33,"  which  leaves  colouring  matters  in  the 
non-tannin  solution.  A  factor  is  necessary,  how- 
ever, for  the  various  materials  when  analysed  by 
the  special  reagent.  The  reagent  contains  the 
compound  Cr2S04(C Jl30.),Cr04;  its  preparation 
is  described  in  this  J..  1911,  1269. — F.  C.  T. 


Sole     leathers ;      Wear     resistance     of- 


,  III. 
L.  Balderston.  J.  Amer.  Leather  Chem.  Assoc. 
1917,  12,  523—529.  (See  also  this  J.,  1916 
935,   1072.) 

A  machine  is  described  and  illustrated,  which  is 
designed  to  imitate  the  action  of  the  foot  in 
walking.  No  standard  method  of  testing  has  yet 
been  arrived  at.  as  difficulties  have  arisen  in  pre- 
paring a  suitable  wearing  surface  corresponding 
to  pavements.  One  series  of  tests  with  a  concrete 
slab  showed  that  belting  leather  will  outwear  some 
sole  leathers. — F.  C.  T. 

Gelatin  solutions  ;    Sol  and  gel  condition   of   . 

L.  Arisz.  Kolloidchem.  Beihefte,  1915.  7, 
1—90.  J.  Soc.  Leather  Trades'  Chem.,  1917. 
45—51. 

Experiments  were  carried  out  with  solutions  of 
purified  gelatin  in  glycerin  containing  32%  of 
water.  It  was  found  that  above  65°  C,  solutions 
of  gelatin  show  permanent  loss  of  viscosity  due  to 
partial  hydrolysis,  and  this  effect  becomes  more 
marked  with  increasing  temperature.  When  tem- 
perature changes  occur  below  65°  C.  there  are 
two  kinds  of  viscosity  change,  both  reversible, 
occurring  simultaneously.  One  is  the  ordinary 
change  due  to  temperature  alone,  and  the  other 
a  change  dependent  on  time,  but  slow,  and  always 
tending  to  a  definite  "  inner  "  equilibrium  viscosity 
which  is  fixed  for  any  temperature  with  a  given 
solution.  If  temperature  change  is  infinitely 
slow,  the  "  inner "  equilibrium-viscosity  curve 
is  followed  ;  if  the  change  is  rapid,  viscosity  varies 
with  temperature  alone,  though  its  absolute  value 
depends  on  how  much  slow  viscosity  change  has 
taken  place  before  the  rapid  temperature  change 
commenced.  The  slow  change  is  probably  due 
to  the  formation  or  dissolution  of  molecular 
complexes.  Thus  a  10%  jelly  suddenly  raised  to 
a  temperature  slightly  above  the  gelatinising  point 
does  not  at  once  melt,  and  continues  to  lose 
viscosity  for  many  hours.  On  the  other  hand, 
if  it  is  rapidly  cooled  and  gelatinised  at  .'!•">  ('.. 
and  at  once  heated  to  the  gelatinising  temperature 
(44  ('.),  it  first  melts,  and  only  gradually  n  same! 
the  gelatinised  condition.  Gelatinisation  is  be  si 
regarded  as  a  point  of  rapid  increase  of  viscosity, 
and  a  viscosity  can  be  tixed  which  is  the  limit  of 
gelatinisation  for  all  temperatures,  and  below 
which  all  solutions  are  liquid.  At  lov.  or  tempera- 
tures the  viscosity  i-<  diminished  by  mechanical 
agitation,  which  breaks  up  the  complexes.  This 
effect  is  imperceptible  above  05°  ('.  The  Tvndull 
effect    is   affected   by   time,    temperature    change, 
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and  previous  history,  in  the  same  directions  as 
viscosity.  There  is  no  kink  in  curves  of  viscosity 
or  Tyndall  effect  at  the  gelatinisation  or  melting 
point,  though  as  gelatinisation  is  gradual,  a  change 
in  the  curve  may  possibly  have  own  overlooked. 
The  properties  of  jellies  seem  more  or  less  common 
to  1  hi' liquid  solutions — for  instance,  double  refla- 
tion under  stresses.  Gelatin-glycerin  solutions 
are  more  viscous  than  aqueous  gelatin  solutions 
of  the  same  concentrations  and  have  higher  setting 
points,  though  in  very  dilute  solutions  the  reverse 
is  the  case  ;  a  J%  glycerin  solution  of  gelatin  will 
never  set. — P.  0.  T. 

Patent. 

Tanning.  A.  Turnbull  and  T.  B.  Carmidiael, 
Liverpool.  Eng.  Pat.  110,470,  Feb.  24,  1917. 
(Appl.  No.  2717  of  1917.) 
Thorough  al  sorption  of  tanning  materials  by  hides 
from  relatively  strong  solutions  of  the  tanning 
agents  is  attained  by  mixing  starch  with  tin- 
solution  of  tanning  material,  heating  the  mixture 
until  a  jelly  is  formed,  and  steeping  (lie  prepared 
hide  in  the  cooled  jelly.  For  instance,  500  lb.  of 
chrome  alum  is  dissolved  in  125  galls,  of  hot  water, 
04  lb.  of  soda  ash  previously  dissolved  in  250  galls. 
of  hot  water  is  added  slowly,  the  liquid  is  heated 
above  180°  P.  (82-5°  C.)  and  about  250  !b.  of 
powdered  starch  stirred  in.  Basic  chrome  alum 
tannage  or  basic  aluminium  sulphate  tannage  may- 
be applied  alone,  or  in  combination  with  vegetable 
tannage,  by  adding  to  the  above  bath  750  lb.  of 
gambicr  before  the  starch,  or  a  plain  vegetable 
extract,  e.g.,  500  galls,  of  a  strength  of  125°  barko- 
meter,  may  be  used  for  gelatinising  250  lb.  of 
starch. — J.  P.  B. 


XVI.— SOILS ;  FERTILISERS. 

Patent. 
Fertilisers  for  seeds  and  plants.     N.   A.   Barbieri, 

Rome.     Eng.     Pat.     110,338,     Sep.     29,     1917. 

(Appl.  No.  14,070  of  1917.)      Under  Int.  Conv., 

Aug.  20,  1917. 
The  fertiliser  consists  of  30 — 35  parts  of  potassium 
sulphate,  20 — 25  parts  of  acid  potassium  phosphate, 
20—35  parts  of  caPium  phospliate,  20 — 25  parts 
of  magnesium  phosphate,  and  20 — 25  parts  of 
calcium  sulphate,  with  5%  of  silica,  5%  of  calcium 
carbonate,  and  0  02%  of  manganese  sulphate. 
The  seeds  to  be  sown  are  mixed  with  suitable 
proportions  of  the  fertiliser. — J.  II.  J. 


XV1L— SUGARS  ;  STARCHES;  GUMS. 

Patent. 

Processes  for  expressing  liquid  from  materials   con- 
taining the  same.     Eng.  Pat.  110,379.     See  I. 


XVIII.— FERMENTATION    INDUSTRIES. 

Tinegar  ;    Notes  on   the  manufacture  of .     C. 

A. "Mitchell.     J.  Inst.  Brewing,  1917,  23,  357— 
372. 


In  vinegar  manufacture,  in  which  the  aim  is  to 
obtain  as  high  a  yield  of  alcohol  as  possible,  a 
malt  of  fairly  high  diastatic  pa  lity  (say  about 
SO)  is  used  and  mashing  is  effected  at  a  much 
lower  temperature  than  in  breweries.  In  some 
vinegar  works  the  first  mash  is  made  at  aboul 
140°  F.,   (60    C),   end   the  second   mash  at  aboul 

1  to   to  150°F.  (00o-C5-5oC.),andtheg Is  are  then 

sparged  with  water  at  150    to  Kid    I  71     P.) 

Better  results  may   be   obtained   by  making   the 


first  mash  at  about    120°  P.    (49 '  C.)  and,  aftei 
Starting  the  rakes,  gradually  raising  the  tempera- 
ture   to   about    150*  F.  (65-5°  C).     Naked   s't.-am 
may    be    admitted    for    this    purpose    from    pipes 
below  the  false  bottom  of  the  tun  without  having 
any  injurious  effect  upon  the  mash.     In  cooling 
the  wort  it  is  permissible  to  leave  it  at  a  much 
higher  temperature  than  is  possible  in  a  brewery. 
In  fact  when  using  certain  yeasts  it   is  advisable  to 
he.ve  the  wort  at  a  temperature  of  72°  to  74"  F. 
(22  — 23°  O.)  so  as  to  prevent  too  vigorous  growth 
and    to    obtain   a    better   attenuation.      If    thi 
conditions  are  complied  with  there  should  he  n,, 
diflicully  in  attenuating  a   wort,  of  sp.   gr.    PO 
to  about  1001.     It  is  an  advantage  to  store  the 
gyle  for  several  months  before  acetification  as  it 
gradually   becomes  acid  and   thus   saves   time   ill 
the  acetifiers.     New  wash  should  not  be  used  in 
the    acetifying    apparatus,    since    the    suspended 
yeast  cells  interfere  with  the  action  of  the  acetic 
bacteria,  and  form  a  slimy  deposit  on  tho  aceti- 
fying medium.     Alcoholic  fermentation  may  even 
start  again  when  new  wash   is  pumped   over   in 
an  acetifier  at  a  temperature  which  is  too  low  to 
kill     the     yeast     cells.       Very    many     species     of 
acetic   bacteria  have  been  described,  but  there  is 
reason  to  believe  that  some  of  these  are  not  distinct 
species.    Bacterium   xylinum     isolated    by    Brown 
(J.    Chem.    So,-.,    1886,    39,    432)   from  sour  milt 
wort,  is  the  species  of  most  common  occurrence 
in  this  country.     The  formation  of  its  zoogloeal 
form     (the    tough     leathery     pellicle    known     ;•- 
"  vinegar    plant"    or    "  mother-of -vinegar,")     is 
promoted  by  the  presence  of  only  a  limited  supply 
of  air,  and  its  excessivo  formation  is  not  an  un- 
common  occurrence    in   acetifiers   to  which  air  is 
not   being   supplied   in   sufficient   quantity.     The 
acetifying  medium  then  becomes  rapidly  choked 
with  *'  mother,"  and  the  acetifier  must  be  stopped 
and    cleaned.     Acetic    bacteria,    are    affected    by 
sunlight,  and  experiments  made    by  Giunti   and 
by  Tolomei  have  shown  that  tho  violet  rays  of 
light    inhibit    acetic    fermentation.     Ilence    there 
was    scientific    justification    for    the    precautions 
taken    by    the    old    vinegar    makers    to    exclude 
daylight  from  the  acetifying  rooms,  although  the 
results  obtained  by   Tolomei  in  a  series  of  acetii 
fermentations   beneath   glass   of   different   colouis 
show  that  the  use  of  windows   of   red   or   orange 
glass  would   have  been  quite  as  effectual  a  safe- 
guard as  working  in  the  dark.     Now   that    large 
acetifiers   have   replaced   small   barrels  it    is  quite 
unnecessary    to    keep    the    acetifying    rooms,    or 
"  stoves  "    as    they    are    technically    termed,   in 
darkness,     for   these   large    vats  an-    closed,    and 
the   effect  of  the  small  amount    of    light    which 
can    find   its    way    through    the   aeration  holes   is 
negligible.     So  far  few  attempts  have  been  made 
to  use  pure  cultures  of  acetic  bacteria,  although  it 
has  been  shown  by  Villon  that  the  use  of  spe.  ;ifli 
cultures  aflected  not  only  the  speed  of  acetification, 
but  also  the   flavour  and  aroma   of  the   vinegar. 
The  most  important  factor  in  acetification  is  I" 
supply  the  correct  proportion  of  air  to  the  bacteria, 
and    various    porous    media,    such    as    shavings 
twigs,  or  basket  work,  upon  which  the  bacteria, 
can  develop,  arc  used  for  rliarging  the  acetifiers. 
It  is  essential  that  the  total  area  of  the  air  holes 
below    the    false    bottom    should    approximately 
equal    the    area    of   the    regulated     ventilator    or 
rf   the  holes  through  which    the   spent  air   leaves 
the   top   of   the    vat.     To    prevent   the    irregular 
aeration   due   to   the   formation    of    channels    in 
beds  of  shavings  and  the  like,  the  so-called   plate 
acetifiers  have  been  introduced  into  some  vinegar 
works.     Bersch's   acetifier,   for   instance,    is   1 
angular  in  form,   and   m  packed  above   the   false 
bottom   with    frames    titled   with   slats   of   woo.! 
leaving    Bpaces    of     about     J    in.     between     the 
slats.      Theoretically,    this    offers    a    very    large 
surface    for   aeration,   and   it   is   claimed   by    thi 
inventor   that   it   will    give   a   theoretical   yield  of 
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vinegar.  This  is  not  borne  out  by  the  author's 
experiments  with  this  acetifier  under  English 
conditions  of  working.  For  example,  the  best 
result  obtained  was  a  yield  of  0-96%  of  acetic  acid 
in  24  hours  at  the  co"st  of  0-97%  of  alcohol  by 
weight.  Moreover,  this  acetifier  loses  its  efficiency 
in  a  short  time  owing  to  the  frames  becoming 
choked  up  with  mothei-of-vinegar,  which  is  very 
ilifficult  to  remove  when  the.  frames  are  cleaned. 
The  optimum  temperature  for  acetification  varies 
with  the  species  of  bacteria.  On  the  Continent 
wine  and  spirit  vinegars  are  acetified  at  about 
86°  to  95°  F.  (30°— 35°  C).  and  above  this  higher 
limit  acetification  proceeds  very  slowly,  and  the 
bacteria  are  weakened  or  destroyed.  In  this 
country  acetic  bacteria   produce  the  best   results 


in  the  milk  has  the  same  effect  as  the  addition  of 
water  upon  the  constant,  but  since  formaldehyde 
in  sufficient  quantity  to  preserve  the  milk  does 
not  affect  the  results,  it  is  possible  to  keep  samples 
for  12  days  before  examining  them  by  this  method. 
On  the  other  hand,  the  cryoscopic  method  is  more 
accurate  for  the  detection  of  a  small  amount  of 
added  water,  and  is  therefore  preferable  for  the 
examination  of  fresh  milk. — C.  A.  M. 

Cacao  ;    Fermentation  of  Philippine  — ■ — -.      H.  C. 
Brill.     Philippine  J.  Sci.,  1917,  12,  A,  1—15. 

Samples  of  cacao  produced  in  the  Philippine 
Islands  on  analysis  compared  favourably  with  the 
produce  of  other  parts   of  the    world  (see  table). 


Average  compositioa 

Other 

■aeaos.* 

of  Philippine  cacao. 

1  Baliia. 

Surinam, 

Java. 

Trinidatl. 

Ariba . 

Cauracao. 

„(iranada. 

Tabasco. 

Machalle. 

Maracaybo. 

Criollo. 

Fores tero . 

<v 

ty 

% 

% 

O' 

% 

6/ 

% 

% 

% 

0/ 

0/ 

44-77 

43-44 

47-64 

48-61 

4600 

39-42 

46-57 

51-75 

49-75 

44-77 

51-99 

50-06 

Theobromine 

1-14 

0-98 

1-22 

0-90 

0-91 

1-20 

0-79 

1-17 

0-81 

109 

0-97 

0-88 

Albuminoids 

7-97 

10-82 

9-78 

12-70 

10-77 

11-33 

10-31 

7-98 

13-45 

12-25 

1215 

13-24 

Glucose    .... 

113 

1-33 

1-30 

1-47 

0-44 

2-94 

1-91 

0-95 

1-70 

115 

0-46 

0-27 

Sucrose    .... 

0-54 

0-37 

0-54 

0-34 

8-76 

1  67 

0-58 

2-76 

0-49 

1-44 

0-51 

0-98 

.StaJC.il       

801 

3-81 

5-4.', 

5-32- 

1-67 

4-08 

6-61 

3-57 

1-43 

1-79 

5-24 

4  89 

I4gnin      .... 

8-36 

4-11 

6-43 

6  03 

4-88 

3-51 

5-85 

6-64 

6-30 

7-59 

— 

"-t'ell'Ucse 

14-87 

17  07 

14-60 

13-90 

14-9.', 

17 -SO 

14  24 

12-77 

12  00 

18-36 

14-69 

14-51 

Extractives 

9-56 

14-21 

9-39 

8-88 

9-56 

13-81 

10-29 

9-51 

9-56 

7-20 

12-961 

14-41 

Ash 

3-83 

S-21 

3-49 

3-84 

3-96 

4-66 

2-86 

311 

4-40 

4-38 

4-99 

4-78 

»  P.idenour,  Amer.   J.   Pharm.,   1895,  67,  207.  t  Extractive   matter  direct. 


at  105°  to  110°  F.  (40-5°— 43°  0.).  It  is  possible 
that  this  may  be  partly  due  to  acclimatisation, 
seeing  that  the  early  large  acctifiers  were  fitted 
with  tin  steam  coils  for  maintaining  a  high  temper- 
ature. At  the  present  day,  only  a  slight  initial 
heating  of  the  gyle  is  required,  and  the  temper- 
ature then  rises  spontaneously*  to  well  over  100°  F. 
(38°  O.),  through  the  heat  of  oxidation.  High 
temperatures  are  advantageous  in  preventing 
the  development,  of  vinegar  eels  within  the 
acetifiers.  but,  on  the  other  hand,  increase  the 
loss  of  acetic  acid  by  volatilisation.  After  aceti- 
fication the  crude  vinegar,  which  contains  about 
6%  of  acetic  acid,  is  stored  for  a  month  or  two 
to  develop  its  aroma  and  to  facilitate  the  subse- 
quent filtration,  and  is  then  diluted  to  the  strength 
required  by  the  trade.  The  different  "  trade 
numbers"  (Nos.  16.  IS,  20.  22,  and  24)  used  to 
designate  the  various  strengths  of  vinegar  are 
said  to  denote  the  number  of  grams  of  sodium 
carbonate  neutralised  oy  1  oz.  of  the  vinegar, 
but  the  evidence  points  rather  to  their  indicating 
the  price  in  pence  at  which  a  gallon  of  vinegar 
was  sold. — C.  A.  M. 

Fermentation     of     Philippine     cacao.     Brill.     See 
XIXa. 

/,'■■.  ■  ■  ■    and    irregular    antiseptics.     Richet    and 
Cardot.     See  XIXb. 


XIXa,— FOODS. 

Milk  ;   Detection  of  added  water  in 


-  by  means 
of  a  simplified  molecular  concentration  constant. 
L.  W.  Ferris.  J.  Ind.  Eng.  Ohem.,  1917,  9, 
957—959. 

Examination  of  31  samples  of  milk  showed  that 
the  molecular  concentration  constant  of  Mathieu 
and  Ferr£  (this  J.,  1914,  214)  varied  from  71  1  to 
.si; -6.  and  that  the  method  was  capable  of  detecting 
8%  of  added  water.     The  development  of  acidity 


A  study  was  made  of  the  action  of  enzymes  and  also 
of  yeast  on  cacao,  and  fermented  samples  compared 
with  those  which  had  not  undergone  fermentation. 
Changes  produced  by  fermentation  are  not 
easily  demonstrated  by  chemical  analysis,  but 
have  a  considerable  effect  on  the  organoleptic 
properties  of  the  cacao.  Sack's  statement  (Bull. 
JDept.  Agric.  Surinam,  10)  that  during  fermentation 
a  glucoside  is  hydrolysed  with  formation  of 
theobromine  and  cacao-red,  could  not  be  confirmed. 
The  sucrose  content  diminishes,  f  requently  to  zero  ; 
the  glucose  (including  maltose)  first  decreases,  and 
then  increases  slightly  as  a  result  of  diastatic 
hydrolysis  of  the  starch.  The  starch  content  is 
not  notably  altered,  but  it  is  probable  that  the 
so-called  "  break  "  of  fermented  cacao  is  a  change 
in  the  character  of  the  starch.  The  most  evident 
change  shown  by  analysis  is  a  decrease  in  astringent 
matter,  and  this  accounts  in  part  for  the  improve- 
ment in  the  flavour  of  the  fermented  cacao.  The 
free  acid  of  the  cacao  butter  increases  with  the 
duration  of  fermentation,  but  only  slowly,  as' 
Philippine  cacao  does  not  contain  a  lipase.  The 
best  results  in  fermentation  are  obtained  by  the 
combined  action  of  the  enzymes  of  cacao  and  of 
yeasts.  Cacao  fermented  by  the  action  of  yeasts 
or  taka-diastase  on  beans  which  had  been  heated 
in  water  to  destroy  the  enzymes  present,  was 
inferior  to  that  fermented  by  the  agency  of  the 
cacao  enzymes  alone,  i.e.,  in  presence  of  toluene, 
chloroform,  or  alcohol.  In  addition  to  the  enzymes 
mentioned  previously  (this  J.,  1916,  130),  an 
emulsin-like  enzyme  has  been  detected  which  is 
somewhat  more  active  in  the  uufermented  seeds 
than  in  the  fermented  product. — L.  A.  C. 

Coal  tar  colours  [in  foodstuffs]  ;    Modification  of  the 

Price    method    of    separating    to    include 

Tarlrazine.     E.     H.     Ingersoll.     J.     Ind.     Eng. 
Chem.,  1917,  9,  955—957. 

By  Food  Inspection  Decision,  U.S.A.,  No.  164, 
Tartrazine  may  be  added  to  the  seven  coal  tar 
colours  allowed,  under  certain  restrictions,  to  be 
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used  in  food.  To  include  this  colour  the-  following 
modification  of  Price's  scheme  (I'.S.A.  I)ej>t. 
Agric,  B.A.I,  Circular  L80)  has  Keen  devised: — 
From  0-1  to  0-2  grin,  of  the  sample  of  colour  is 
rubbed  in  a  morlar  with  25  C.C.  of  a  saturated 
solution  of  ammonium  sulphate,  and  the  liquid 
tillered.  If  the  filtrate  is  ted  the  residue  is  ■« 
with  successive  portions  of  10  to  15  e.c.  ol  lie- 
ammonium  sulphate  solution  until  the  washings 
are  no  longer  red.  The  filtrate  and  washings, 
which  will  contain  the  greater  part  of  Me-  Amar- 
anth, with  some  Xaphlhol  Yellow  S.  and  some 
Tartrazine.  are  BhakenWith  ethyl  acetate  to  remove 
the  Naphthol  Yellow  S,  and  then  with  acetone  to 
extract  tie-  Amaranth  and  Tartrazine.  The  acetone 
extract  is  diluted  with  an  equal  volume  of  water, 
the  acetone  evaporated,  and  the  aqueous  solution 
saturated  with  sodium  chloride,  and  shaken  with 
10  c.c.   of  alumina    cream.     The    precipitate    is 

separated,  washed  free  from  Tartrazine,  and  the 
Amaranth  recovered  by  suspending  the  alumina 
precipitate  in  saturated  ammonium  sulphate 
solution  and  shaking  with  acetone.  The  portion 
of  the  original  sample  insoluble  in  the  ammonium 
sulphate  solution  is  dissolved  in  water,  the  solu- 
tion acidified  with  acetic  acid,  and  shaken  with 
successive  portions  of  ether  to  remove  Erythrosine, 
the  ethereal  extract  washed,  and  the  Erythrosine 
extracted  from  the  ether  with  dilute  ammonia 
solution.  The  ether  is  evaporated  from  the 
residual  acetic  acid  solution,  which  is  then  satur- 
ated, while  hot .  with  sodium  chloride,  an  excess 
being  finally  added,  and  filtered.  The  precipitate 
is  washed  with  saturated  sodium  chloride  solution, 
and,  if  necessary,  the  "  salting  out  "  and  washing 
is  repeated.  The  combined  filtrate  and  washings 
?aav  contain  Light  Green  S.F.  Y'ellowish.  Naph- 
thol Y'ellow  S,  Tartrazine,  traces  of  Orange  I, 
and  possibly  Amaranth,  not  completely  removed 
hy  the  first  extraction  with  ammonium  sulphate. 
Naphthol  Y'ellow  S  is  separated  by  extracting 
the  liquid  with  acetone,  and  the  extract  is  washed 
several  times  with  saturated  sodium  chloride 
-olution  to  remove  traces  of  Tartrazine  and  Light 
Green  S.F.  Yellowish,  and  then  diluted  with  an 
equal  volume  of  water,  and  heated  on  the  water- 
bath  to  remove  the  acetone.  The  aqueous 
solution  is  acidified  ami  shaken  with  amyl  alcohol 
to  remove  traces  of  Orange  I,  and  the  amyl  alcohol 
evaporated  from  the  aqueous  layer,  which  will  then 
contain  the  Naphthol  Y'ellow  S.  To  separate 
Light  Green  S.F.  Yellowish  from  Tartrazine,  the 
acetone  is  evaporated  from  the  aqueous  salt 
(solution,  which  is  then  treated,  while  warm,  with 
0;6  grm.  of  fullers'  earth  for  each  10  c.c.  of  solution. 
\fter  thorough  mixing  and  settling,  the  liquid  is 
filtered  from  the  precipitated  Light  Green  S.F. 
Y'ellowish.  which  may  then  be  dissolved  in  hot 
acetic  acid  and  identified.  In  the  presence  of 
Tartrazine  the  filtrate  will  be  yellow-  and  not 
decolorised  by  hydrochloric  acid,  whereas  any 
traces  of  Naphthol  Yellow  s  not  previously 
separated  would  be  decolorised  by  the  acid.  The 
preeipit.it .-  containing  Orange  1,  Ponceau  3R, 
and  Indigo  Disulpho  Acid,  and  excess  of  sodium 
chloride  is  dissolved  in  water  and  extracted  with 
three  successive  portions  of  ethyl  acetate,  which 
will  remove  the  Orange  I-  The  united  extracts 
are  washed  with  saturated  sodium  chloride  solu- 
tion, and  the  Orange  1  may  (ben  be  extracted 
with  water.     The  aqueous  residue  from  tie-  ethyl 

acetate  ex  I  fact  ion  is  heated  on  the  wnt  er-bat  h  until 
tree  from  ethyl  acetate,  t  hen  treated  with  1"  grms. 
of  granulated  calcium  chloride,  and,  after  I  .">  mins., 
with  ir>  cc.  of  a  freshly  pr  pared  stannous  chloride 
solution    containing    lb [uivalent    of    3%    of 

metallic  fin  and   12%  of  hydrochloric  acid  (sp.  gr. 

119).     The   mixture    is   allowed    to   stand    until 

the  Solution  shows  no  blue  colOUT,  and  the  pre- 
cipitated Ponceau  8B  is  filtered  off,  washed  with 

25%  calcium  chloride  solution,  and  dissolved  in 


dilute  ammonia  solution.  The  filtrate,  which' 
should  be  practically  colourless,  is  treated  with 
3%  hydrogen  peroxide  solution,  which,  in  the 
presence  of  Indigo  Disulpho  Acid,  will  produce  a 
deep  blue  Coloration. — C.  A.  M. 

Fibrin  :   I  fin  partitive  analyses  of from  different 

intimitis.       H.    A.    Gortner   and    A.    J.    Wuertz. 
.1.    Amer.    (hem.    Soc,    1917,    39,   2239— 2242. 

IYhiun  was  prepared  from  the  blood  of  tattle, 
sheep,  and  swine,  and  the  hydrolytic  products 
from  the  various  samples  were  examined  by  the 
Van  Slyke  method.  The  results  were  as  oon- 
ord.itu  a-  could  be  expected  from  the  method 
employed  and  are  regarded  as  evidence  that 
fibrin  from  tie-  named  sources  can  be  used  inter- 
changeably   for   experim  ntal   purposes. — D.  F.  T. 

Patents. 

Butter,  margarine  and  the  like:     Preparation  of  a 

substitute  fur .       J.    Schortinghuis,    Zoeter- 

woude,   Holland,     ling.   Pat.  110,293,  Mar.  26, 
10  17.      (Appl.  No.  4372  of  1017.) 

Mile  powder  is  made  into  an  emulsion  with  water, 
sail  b  in,'  added  if  desired,  and  the  product 
is  heated  to  40  — 00"  ('.  and  intimately  mixed 
with  olive  oil  or  other  vegetable  oil.  Natural 
butter  and  vegetable  fat  are  then  added  in  order 
to  obtain  the  proper  consistency  an  1  increase 
the  amount  of  volatile  fatty  a -ids,  and  the  whole 
is  forced  through  a  sieve  to  form  a  homogeneous 
mass.  This  is  melted  at  40° — 60°  C,  cooled, 
mixed,  allowed  to  stan  I  for  24  hours,  and  then 
turned  over. — J.  H.  J. 

Food  and  process  of  preparing  the  same.  M.  Quinane, 
Kayonne,  N.J.,  U.S.A.  Eng.  Pat.  110,401, 
Oct.    19,  1916.     (Appl.  No.    14,873    of    1910.) 

Tin-:  food  is  prepared  by  boiling  separately  rice 
and  wheat  bran,  then  m'xing.  and  introducir" 
as  hot  sprays,  first  a  suspension  of  precipitated 
calcium  phosphate  in  water,  and  then  olive  oil. 
Sugar  may  lie  added  if  desired.  The  finished  food 
contains  40%  of  rice.  32%  of  bran,  3%  of  calcium 
phosphate,  7%  of  olive  oil.  and  18%  of  water 
or  sugar  solution.—  J.  11.  J. 


XIXb.-WATER  PURIFICATION ;  SANITATION. 


Antiseptics;      Regular     and     irregular 


C. 


Richet  and  II.  Cardot.     Comptes  rend. ,   1917, 
165,  491—190.      (See  this  J..   1917,  010.) 

In  the  previous  note  a  definition  of  regular  and 
irregular  antiseptics  has  been  given,  the  criterion 
being  the  mean  relative  variation  in  the  acidity 
produced  in  a  given  fermentation  process  under 
the  in'luence  ol  the  antiseptic.  In  the  present 
note,   this   factor   has   been  calculated,   from  the 

results  of  about    10,000  experiments  made  in    1909 

on  lactic  fermentation.  Taking  the  relative 
m  an  variation  for  the  blank  as  100,  the  vain 
found  varied  from  S3  for  sodium  lluoride  to  870 
for  silver  nitrate.  The  antiseptics  fell  into  four 
classes.  I.  Extremely  regulai  --odium  lluoride 
(the  only  one  which  increased  the  regularity  of  the 

I.  i  mentation  process).  2.  Fairly  regular-  NO 
sote,  lead  nitrate.  3.  Irregular — phenol,  coppei 
sulphate.  4.  Very  irregular— salts  of  zinc,  silver, 
m  ivnry.  Thus  with  salts  of  mercury,  at  the 
limiting  antiseptic  concentration,  it  is  uncertain 
wh.-ther   the   fermentation   will    cc  I  ogethei 

or  will  .  ontinue  intensively.     11.  J.  H. 
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Patents. 

Sewage    and    other    foul    liquids  ;     Apparatus    for 

aerating .     R.  Ames,  Brighton.     Eng.  Pat. 

110.197,  Oct.  13.  1916.  (Appl.  No.  14,547  of 
1916.)  Addition  to  Eng.  Pat.  104,361,  Feb.  25, 
1916  (this  J.,  1917,  519). 
The  original  apparatus  is  improved  by  providing 
above  the  tank  a  rotary  chamber,  to  which  the 
incoming  sewage  is  supplied.  From  this  chamber 
the  sewage  flows  into  troughs,  fixed  to  the  chamber 
on  either  side,  from  which  depend  open-topped 
vertical  pipes  with  bell-mouth  bottoms  reaching 
to  within  a  few  inches  of  the  bottom  of  the  tank. 
The  compressed  air  supply  comes  from  an  air 
chamber  on  the  top  of  the  sewage  chamber,  the 
air  being  conveyed  by  pipes  which  pass  down  the 
inside  of  the  vertical  sewage  pipes  and  end  in 
atomisers  situated  in  the  bell-mouths  of  the 
sewage   pipes. — J.  H.  J. 

Insecticide,  sheep-dip,  and  the  like.  G.  J.  Lemmens, 
Wateringbury,  and  P.  J.  Fryer,  Tunbridge. 
U.S.  Pat.  1,242,954,  Oct.  16,  1917.  Date  of  appl., 
Jan.  16,  1917. 

Seb  Eng.  Pat.  106,433  of  1916  ;  this  J.,  1917,  734. 

Insecticide,  sheep-dip,  animal-trash,  and  the  like. 
Q.  J.  Lemmens,  Wateringbury,  and  P.  J.  Fryer, 
Tunbridge.  U.S.  Pat.  1,242,955,  Oct.  16,  1917. 
Date  of  appl.,  Jan.  16,  1917. 

She  Eng.  Pat,  105,525  of  1916  ;   this  J.,  1917,   611. 

Processes  for  expressing  liquid  from  materials 
containing  the  same.    Eng.  Pat.  1 10,379.    See  I. 

Treatment  of  refuse,  fibrous,  or  like  material.    Eng. 
Pat,  110,394.     See  V. 

Apparatus  for  detecting  firedamp   in   mines.     Eng. 
Pat,   110,439.     See  XXII I. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Arsenic  compounds  of  the  anthraquinone  groii/i. 
L.  Benda.  J.  pr.  Chern.,  1917,  pi.],  95,  74 — 106. 
J.  Chem.  Soc,  1917,  112,  i.,  599—601. 

ci-Aminoanthraqt'inone,  by  diazotlsation  in  con- 
centrated sulphuric  acid,  wa,s  converted  into  the 
corresponding  diazo-compound,  which  on  treat- 
ment with  a  solution  of  sodium  arsenite  in  the 
presence  of  sodium  carbonate,  gave  rise  to  colour- 
less anthraquinone-1-arsinic  acid, 

C0H4<gg>CeBVAsO0H2, 

colourless  needles.  This  substance  is  reduced  by 
sodium  hydrosulphito  in  alkaline  aqueous  solution 
at  50°  C.  with  formation  of   l.l'-arsenoanthranol, 

As,  [  C,H,<g3||j>C.H,  J  b, 

a  deep  brownish-red  substance,  which  gives  yellow 
solutions  in  alcohol  and  ether,  but  a  blood-red 
solution  in  aqueous  sodium  hydroxide  ;  when 
exposed  to  the  atmosphere  this  alkaline  solution 
undergoes  rapid  oxidation  with  re-formation  of 
the  arsinic  acid,  but  in  the  presence  of  sodium 
carbonate,  atmospheric  oxidation  of  the  arseno- 
antlnanol  proceeds  only  to  yellow  anthraquinone- 
1  -arsenoxide, 

C„H1<g3>C«H3AsO, 

for  the  further  oxidation  of  which  to  antbra- 
quinonearsinic  acid  hydrogen  peroxide  is  necessary. 
.Anthraquinone- 1 -arsinic  acid,  when  heated 
strongly,  undergoes  decomposition  with  formation 
of  erythrohydi'oxyanthraquinone,  arsenious 
oxide,    and    water  ;    on    reduction    with    sodium 


amalgam  in  alkaline  solution,  it  undergoes  fission 
into  anthraquinone  and  arsenious  acid,  the  ease 
of  this  change  probably  accounting  for  the  high 
toxicity  of  the  arsinic  acids  of  the  anthraquinone 
group. 

Ajithraquinone-2-arsinic  acid,  prepared  by  a 
similar  process  to  that  adopted  for  its  1-isomeride, 
forms  yellow  needles,  which  remain  unfused  at  270° 
C.  ;  like  the  1-compound,  it  gives  precipitates  with 
calcium  chloride  and  with  magnesia  mixture  in 
ammoniacal  solution  at  the  ordinary  temperature. 
It  is  relatively  resistant  to  the  action  of  sodium 
amalgam  and  aqueous  alkali,  this  behaviour  being 
in  accord  with  the  fact  that  it  is  much  less  poisonous 
than  the  isomeric  1 -arsinic  acid. 

4  -  Aminoanthraquinone  -  1  -  arsinic  acid, 
CnH^OsNAs  (sodium  salt,  red  needles  with 
4H20),  was  obtained  as  a  red,  crystalline  powder, 
m.pt.  indistinct  at  278°  C.  (decomp.),  by  the 
interaction  of  an  alkaline  solution  of  sodium 
arsenite  with  the  product  formed  on  diazotising 
1.4-diaminoanthraquinone  in  dilute  sulphuric  acid. 
The  product  of  diazotisation  in  concentrated 
sulphuric  acid,  using  an  excess  of  nitrosylsulphuri  - 
acid,  reacted  with  sodium  arsenite,  forming  4- 
hydroxyanthraquinone-1-arsinic  acid,  C^HoOoAs, 
yellow  needles,  decomp.  above  200°  C.  (sodium 
salt,  brownish-yellow  needles)  ;  this  yielded  a 
brownish-red  precipitate  with  magnesia  mixture 
at  the  ordinary  temperature,  and  in  solution  in 
sulphuric  acid  could  be  nitrated  to  3-nitro-4- 
hydroxyanthraquinone-1-arsinic  acid,  C  ^HaOsNAs, 
yellow  needles,  decomp.  near  230°  C.  Reduction 
of  3-nitro-4hydroxyanthraquinone-l-arsinic  acid 
with  a  restricted  quantity  of  ferrous  hydroxide 
yielded  3-amino-4-hydroxyanthraquinone-l- arsinic 
acid,  C14H10O,iNAs,  violet,  silky  needlos,  m.pt. 
near  265°  C.  The  product  yields  a  crystalline 
diazo-compound  (needles),  which  couples  with 
R-salt  and  with  resorcinol,  producing  violet-  and 
blue-coloured  solutions  respectively  ;  it  is  also 
reduced  by  sodium  hydrosulphite  to  an  orange- 
coloured  vat,  which  imparts  a  violet  stain  to 
filter-paper.  1.5-Diaminoanthrarufin  was  con- 
verted by  way  of  its  chocolate-brown,  crystalline 
tetrazo-cbmpound  into  4.8-dihydroxyanthra- 
quinone-1.5-diarsinic  acid  (antlirarufindiarsinic 
acid),  C,4Hi0O,0As2,  a  yellow,  microcrystalline 
powder,  decomp.  above  270°  C.  On  nitration  in 
sulphuric  acid  at  80°  O.  this  arsinic  acid  yielded 
3.7  -  dinitro  -  4.8  -  dihvdroxyanthraquinone  -  1.5  - 
diarsinic  acid,  CnH.OnNA^.  a  greenish- 
yellow,  microcrystalline  powder.  By  treatment 
in  alkaline  aqueous  solution  with  sodium 
amalgam,  the  dinitro-diarsinic  acid  was  reduced 
to  3-7-diamino-4.8-dihydroxyanthraquinone-1.5- 
diarsinic  acid,  C,4H12O10N2.Vs2,  a  dark  violet 
powder  with  metallic  reflex. 

Citrus  fruits  ;    Method  for  the  determination  of  the 

volatile  oil  content  of  .     C.  P.  Wilson  and 

C.  O.  Young.  J.  Ind.  Eng.  Chem.,  1917,  9, 
959—960. 
The  whole  fruit  is  cut  up  and  thoroughly  mixed, 
and  200  grms.  is  mixed  with  700  c.c.  of  water,  and 
rapidly  distilled  in  a  current  of  steam.  The 
distillate  is  collected  in  a  special  oil  flask  holding 
about  200  c.c.,  and  having  a  neck  containing  about 
2  c.c.  and  graduated  in  01  c.c.  divisions.  After 
about  200  c.c.  has  been  collected,  hot  water  is 
added  to  bring  the  oil  up  into  the  neck  of  the  flask, 
which  is  then  ccntrifuged,  and  the  volume  of  oil 
read.  The  volume  multiplied  b>  0-849,  the 
average  sp.gr.  of  Californian  lemon  oils,  and  by 
0-996,  the  factor  for  determinations  made  at 
25°/25°  C.  in  air.  gives  the  weight  of  oil.  Deter- 
minations of  oil  in  the  peel  gave  lower  results  than 
thoso  obtained  with  the  entire  fruit. — C.  A.  M. 

Theory   of  emulsificalion  based  on   pharmaceutical 
practice.    '  Crockett    and    Oesper.     See  XII. 
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Patents. 

Ethyl    chloride;     Process    of    manufacturing . 

B.  S.  I^jii  y.  Scwaivn,  N.J..  Assignor  to  The 
Roessler  and  Easslacher  Chemical  Co..  New 
York.  U.S.  Pat.  1,242.208,  Oct.  9,  1917.  Date 
of  appl.,  July  21.  1911. 

A  mixtvke  of  chlorine  with  a  large  excess  of 
moist  ethane  is  heated  to  300— 550"  ('.,  the 
products  are  washed  with  water  to  remove  hydro- 
Ken  cldoride,  and  the  ethyl  chloride  is  separated 
from  unchanged  ethane  by  suitable  cooling  and 
pressure. — F.  W.  A. 

Solution  having  a  low  freezing-point.  Q.  E.  Fer- 
guson, New  York,  Assignor  to  1'vrene  Manu- 
facturing Co.  U.S.  Pat.  1,243,149,  Oct,  10.  1917. 
Date  of  appl.,  Oct.  20,  1914. 

A  SOLUTION  having  a  low  freezing-point  is  obtained 
by  dissolving  thvmol  in   carbon  tetrachloride. 

— P.  W.A. 

Ureas  and  thio-ureas  of  the  aromatic  series  ;  Pro- 
duction of  mixed .      Farbenfabr.   vorm.    P. 

Bayer  and  Co.,  Leverkusen,  Qermany.  Eng.  Pat. 
8592,  June  10,  1915.  Under  Int.  Conv.,  June  12, 
1914.  Addition  to  Eng.  Pat.  9472  of  1914 
(this  J.,  1914,  825). 

she  Qer.  Pat.  289,103  of  1911  ;   this  J..  1916,  438. 


XXII.-EXPLOSIVES ;    MATCHES. 

Distillation    of   mixtures    of   sulphuric    and    nitric 
acids.     Pascal.     Sec  VII. 

Patents. 

[Blasting]  explosiivs.  Kynoch  Arklow.  Ltd.,  and 
L.  II.  Pirinez,  Arklow,  Ireland.  Eng.  Pat. 
110.237,  Nov.  27,  1910.  (Appl.  No.  16,989  of 
1916.) 

Blasting  explosives  suitable  for  use  in  places 
where  it  is  desired  to  avoid  or  minimise  the  risk  of 
ignition  of  inflammable  gases,  e.g.,  in  coal  mines, 
are  prepared  by  adding  fluorides  or  mixtures  of 
fluorides,  e.g.,  fluorspar  or  cryolite,  to  the  ex- 
plosives in  proportion  varying  with  their  heat  of 
combustion.  To  blasting  powders  giving  a  tem- 
perature of  less  than  2000°  C,  it  is  sufficient  to  add 
up  to  20  %  of  fluorides.  For  blasting  gelatins, 
giving  temperatures  up  to  3000°  C,  up  to  35%  of 
fluorides  may  be  added.  Examples  :  (a)  Nitro- 
glycerin, 11%;  ammonium  nitrate,  65%;  wood 
meal,  5%;  calcium  fluoride,  19%.  (b)  Nitro- 
glycerin, 50  %  ;  nitrocotton,  3  %  ;  potassium 
nitrate,  17%;  calcium  fluoride,  30%.  The 
addition  of  fluorides  reduces  the  temperature  of 
explosion,  with  only  a  slight  decrease  in  the  rate 
of  detonation,  and  renders  the  explosive  less 
hygroscopic. — F.  Sp. 

Centrifugal      [nitrating]      machines.      Eng.      Pat. 
110,215.     Sec   I. 


XXIII.-ANALYSIS. 

Iron  ;  Caloriscd  as  an  element  for  thermo- 
couples. O.  L.  Eowalke.  Amer.  Electrochem. 
Hoc.,  Oct.,  1917.     [Advance  copy.]    6  pages, 

As    tested    in    combination    with    constantan    in 
thermo-couples,  at  temperatures  up  to  1000    t'.. 


calorised  iron  (iron  having  a  surface  coating  of  rich 
aluminium  alloy)  was  found  to  have  the  same 
electro  motive  force  and  constancy  as  uncalorised 
iron,  but  n  much  longer  life.  A  heavy  wire,  lightly 
calorised.  is  the  most  suitable  for  thermo-couples. 

\Y.  B.  P.  P. 


Gas  volumeter;  A  universal- 


.     H.  G.   Deming. 
J.  Amer.  (hem.  Soc.,  1917,  39,  2145—2151. 

A  modification  of  Lunge's  universal  gas  volumeter 
is  described  in  which  a  scale  of  mgnns.  is  substi- 
tuted for  the  scale  of  C.C.  usually  engraved  on  the 
correction  tube,  and  the  volume  of  gas  collected 
in  the  measuring  tube  gives  the  percentage  of  any 
desired  constituent  directly,  if  measured  when  the 
mercury  in  the  correction  tube  has  been  adjusted 
to  a  mark  corresponding  to  the  weight  of  substance 
taken  for  analysis. — F.  Sp. 

Colorimetric    detenu  Unit  ion     of    small    amounts    of 
aniline.     Elvove.     See  III. 

Determination  of  sulphur  dioxide  [in  mnrltcr  gases, 
etc.].     Sweeney  and  others.      Sec  VII. 

Influence    of    added    substances    on    the    iodometrie 
titration     of     liydroycn     sulphide.     Jayson     and 
Oesper.     See  VII. 

Determination    of    available    oxygen    in    pyrolusile. 
Barnebey.     See  VII. 

Determination    of    iron    in    alass   sand.     Ferguson. 
See   VIII. 

Method  for  the  commercial  analysis  of  fcrrositieon. 
Lowe.     See  X. 

"  Steliite  "  as  a  substitute  for  platinum.       Havnes. 
See  X. 

Spectroscopic    determination    of    small    amounts    of 
lead  in  copper.      Hill  and  Luckey.      SeelL. 

yoles  on  analysis  of  tannins.     Levi  and  Orthmann. 
See  XV. 

Detection  of  added  water  in  milk  by  means  of  a 
simplified  molecular  concentration  constant. 
Ferris.      Sec  XIX  a. 

Modification  of  the  Price  method  of  separatiny 
coal  tar  colours  [in  foodstuffs]  to  include  Tar- 
trazinc.     Ingersoll.      AY*  XIX  A. 

Determination   of  the   volatile  oil  content  of  citrus 
fruits.     Wilson   and   Young.       See   XX. 


Patent 

Firedamp  in  mines  :     Apparatus  for  detecting . 

T.  J.  Thomas,  Portb,  Glamorgan.  Kng.  Pat. 
110,439,  Nov.  29,  1916.  (Appl.  No.  17.158  of 
1916.)  Addition  to  Eng.  Pat.  15,094,  Oct.  26, 
1915  (this  J.,  1916,  1273).     ■ 

The  apparatus  described  in  the  principal  patent  is 
modified  by  the  introduction  of  a  resistance  in 
parallel  with  the  catalytic  body,  so  that  when 
the  latter  fuses  in  the  presence  of  firedamp,  the 
current  passes  through  the  resistance  to  the  lamp, 
thereby  giving  a  liu-ht  of  reduced  intensity. — F.  Sp. 
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Official  Notices. 


PROHIBITED  EXPORTS. 

An  Order-of-Council.  dated  18th  December, 
1917,  makes  the  following  alterations  in  the  list 
of  export  prohibitions*  : — 

The  following  headings  are  deleted  : — (A)  Coke, 
petroleum  ;  (b)  Coke,  except  petroleum  coke  ; 
(A)  Firebricks  and  fireclay  ;  (B)  Fuel,  manufac- 
tured ;  (C)  Zinc-barium  pigments  made  from  zinc 
salts  and  barium  sulphate  (except  zinc  oxide)  ; 
(c)  Matches  ;  (b)  Terebene,  and  articles  containing 
terebene ;  (b)  Turpentine  (oil  and  spirit)  and 
articles  containing  turpentine  ;  (a)  Turpentine 
substitute,  not  otherwise  specifically  prohibited, 
and  articles  containing  such  substitute  ;  (b)  Var- 
nishes containing  shellac,  oil.  or  turpentine,  not 
otherwise  prohibited. 

The  following  headings  are  added: — (a)  Coke 
and  manufactured  fuel  ;  (a)  Fireclay,  and  articles 
manufactured  of  fireclay,  including  firebricks  ; 
(a)  Incandescent  gas  mantle  rings  ;  (a)  Matches  ; 
a)  Terebene,  and  articles  containing  terebene  ; 
(A)  Turpentine  (oil  and  spirit),  and  articles  con- 
taining turpentine  ;  (a)  Turpentine  substitute. 
and  articles  <  ontaining  turpentine  substitute. 


PURCHASE    OF    PYRITES    MINED    IN    THE 
UNITED  KINGDOM. 

It  is  officially  announced  that  the  Ministry  of 
Munitions  is  prepared  during  the  period  of  hostili- 
ties to  purchase  iron  pyrites  mined  in  the  United 
Kingdom.  The  pyrites  must  contain  not  less  than 
37  A  %  of  sulphur  and  not  over  1  %  of  arsenic.  The 
price  payable  will  be  35s.  per  ton  of  pyrites  f.o.r. 
for  quantities  of  not  less  than  one  truck  load,  but 
the  Minister  reserves  the  right  to  revise  the  price 
after  31st  December.  1918,  or.  if  over  5000  tons 
are  delivered  from  one  deposit  before  that  date. 
the  price  may  lie  revised  in  respect  of  further 
deliveries  from  such  deposit  forthwith.  In  the 
first  instance  samples  of  all  ore  tendered  will  be 
selected  by  the  Loral  Agent  of  the  Ministry,  and  if. 
upon  analysis,  the  ore  proves  suitable,  payment 
of  75  %  of  the  amount  of  the  purchase  price  for 
each  consignment  will  be  made  on  receipt  of  the 
railway  company's  certificate  that  the  pyrites 
has  been  put  on  rail.  The  balance  will  be  paid 
within  Hi  days  of  the  receipt  of  correct  accounts. 
Producers  can  obtain  detailed  particulars  on  ap- 
plication to  the  Department  of  Explosives  Sup- 
plies, Storey's  Gate.  Westminster.  S.W.I. 


DEALINGS  IN  ACETIC  ACID. 
With  reference  to  the  Order  of  the  Minister  of 
Munitions,  dated  1st  October,  including  acetic 
acid  among  the  war  materials  to  which  Defence 
of  the  Realm  Regulation  30a  applies,  the  Minister 
has  given  notice  that,  as  from  1 8th  December,  all 
applications  for  permits  to  deal  in  acetic  acid,  and 
other    applications    and    enquiries    regarding    the 

*  The  prohibition  of  exports  is  as  follows  : — 

Goods  marked  (.'.),  to  all  destinations  ; 

Goods  marked  (B),  to  all  ports  and  destinations  abroad  other 
than  ports  and  destinations  in  British  Possessions  and  Pro- 
tectorates ; 

Goods  marked  (c),  to  all  destinations  in  foreign  countries  in 
Europe  and  on  the  Mediterranean  and  Black  Seas,  other 
than  France  and  French  Possessions.  Russia,  Italy  and 
Italian  Possessions,  Spain  and  Portuiral,  and  to  all  ports  in 
any  snch  foreign  countries,  and  to  all  Russian  Baltic  ports. 


above-mentioned  Order,  should  be  addressed  to  the 
Director  of  Propellent  Supplies,  Explosives  Supply 
Department,  3?,  Old  Queen  Street,  Westminster, 
London,  S.W.I.  The  notice  cancels  the  footnote 
to  the  Order  which  directed  applications  and 
enquiries  to  be  addressed  to  the  Chemical  Section, 
Trench  Warfare  Supply  Department 


TRADING    IN    TUNGSTEN    ORES,    MOLYB- 
DENITE AND  METAL,  AND  PRODUCTS 

THEREFROM. 
The  Minister  of  Munitions  has  made  an  Order, 
dated  30th  November,  ordering  that  the  "  War 
Material  "  to  which  Regulation  30a  of  the  Defence 
of  the  Realm  Regulations  applies  shall  include  the 
following  : — All  tungsten-bearing  ores  and  tungsten 
metal  and  alloys  and  salts  derived  or  produced 
therefrom,  and  all  molybdenite  and  molybdenum 
metal  and  alloys  and  salts  produced  or  derived 
therefrom.  Under  this  Order  returns  are  required 
respecting  stocks  of  the  above  material,  the 
weekly  output  and  deliveries  from  mines  in  the 
United  Kingdom,  consignments  from  outside  the 
United  Kingdom,  receipts  and  consumption,  out- 
put and  deliveries  of  manufactures  from  such 
material,  receipts  from  producers,  and  consump- 
tion in  manufacture.  The  returns  are  to  be  made 
on  the  prescribed  forms  to  the  Controller  of  Non- 
Ferrous  Materials  Supply,  Ministry  of  Munitions. 
8,  Northumberland  Avenue,  London,  W.C.  2. 
Applications  for  permits  under  this  Order  should 
be  made  to  the  Controller  as  above. 

All  ore  to  which  the  above  Order  applies  im- 
ported into  the  United  Kingdom  will  be  taken 
possession  of  by  the  Minister  of  Munitions  and  at  a. 
price  which  will  be  notified  from  time  to  time  by 
the  Minister  of  Munitions.  Ores  to  which  the 
above  Order  applies  imported  into  the  United 
Kingdom  under  a  contract  made  before  1st  Sep- 
tember. 1015.  will  be  released  by  the  Minister  of 
Munitions  for  delivery  in  pursuance  of  such 
contract,  but. only  for  delivery  to  a  consumer  for 
manufacture  in  his  own  works  and  in  no  case  for 
resale.  All  other  ores  must  be  dealt  with  as 
directed  by  the  Controller.  Ores  ready  for  de- 
livery will  be  sampled  and  assa.ved  by  analvs's 
appointed  or  approved  by  the  Minister  of  Munitions. 
The  Minister  of  Munitions  will  from  time  to  time 
fix  the  maximum  prices  at  which  ores  and  products 
to  which  the  above  order  applies  may  be  bought 
and /or  sold.  Permits  to  sell  for  export  will  be 
granted  only  to  manufacturers  or  producers  for 
sale  to  a  consumer  at  a  price  approved  by  the 
Controller. 

Application  for  permits  to  export  to  Allied 
Countries  must  be  made  through  the  Commission 
Internationale  de  Ravitaillement.  No  application 
for  a  permit  to  purchase  wiTl  be  considered  unless 
the  applicant  states  in  detail  : — (a)  The  class  and 
quantity  of  material  it  is  proposed  to  purchase  ; 
(B)  the  use  to  which  the  material  is  to  be  put; 
(c)  the  period  for  which  the  supply  will  suffice  ; 
and  (D)  the  name  of  the  manufacturer  by  whom 
the  material  is  to  be  supplied. 


YEGETABLE  PARCHMENT  PAPER. 

The  Army  Council  have  made  an  Order,  under 
date  3rd  December,  giving  notice  that  it  is  their 
intention  to  take  possession  of  all  stocks  of  vege- 
table parchment  paper,  excepting  stocks  of  less 
than  10  cwt.,  that  are  at  present  or  may  hereafter 
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arrive  in  the  United  Kingdom.  All  persons 
having  in  their  custody  or  control  any  such  stocks 
are  required  to  make  a  return  thereof,  with  full 
particulars  of  quantity,  description  and  cost  price 
to  the  Director  of  Army  Contracts,  Room  35a, 
Imperial  House,  Tothill  Street.  London,  S.W.  1, 
together  with  all  such  further  and  other  particulars 
as  to  their  business  as  may  be  required  by  or  on 
behalf  of  the  Director  of  Armv  Contracts. 


POTASSIUM  COMPOUNDS  FOR   MEDICINAL 
PURPOSES. 

The  Controller  of  Potash  Production  has  licensed 
until  further  notice  the  purchase  by  any  person 
of  potassium  compounds  coming  within  the  terms 
of  the  Order  of  17th  October  restricting  dealings 
in  such  compounds,  notwithstanding  that  such 
purchases  may  exceed  an  aggregate  of  3  lb.  per 
month,  provided  that  the  compounds  so  purchased 
are  used  solely  in  B.P.  form  or  in  B.P.  preparations 
for  purely  medicinal  purposes.  By  this  general 
licence  retail  druggists,  hospitals  and  similar  in-, 
stitutions,  medical  men  and  others,  are  relieved 
of  the  onus  of  applying  for  individual  licences  to 
purchase  compounds  coming  within  the  conditions 
indicated  in  italics  above,  and  wholesale  druggists 
and  others  may  supply  such  compounds  for  use 
as  above  set  out  without  the  necessity  of  verifying 
that  the  purchaser  holds  an  individual  licence  to 
purchase  or  take  delivery.  It  will,  however,  be 
necessary  for  the  wholesaler  in  making  his  returns 
to  the  Controller  to  state  the  aggregate  amount 
and  value  of  his  sales  of  compounds  for  purely 
medicinal  purposes  during  the  period  covered  by 
each  return.  Special  forms  of  return  will  be  pro- 
vided for  this  purpose.  All  sales  of  compounds, 
other  than  those  exceeding  3  lb.  aggregate  per 
month  per  person,  and  the  sales  for  medicinal 
purposes  now  licensed,  must  be  conducted  strictly 
under  purchasers'  licences  as  prescribed  by  the 
Order,  and,  together  with  an  aggregate  statement 
of  sales  under  3  lb.,  and  of  those  for  medicinal 
purposes,  must  be  shown  on  the  returns  as  at 
present. 


EXPORTS  FROM  THE  UNITED  STATES. 

The  following  is  taken  from  a  list  of  articles 
the  conservation  of  which  has  been  declared 
to  be  necessary  on  account  of  the  limited  supply, 
and  the  needs  of  the  United  States  in  its  successful 
prosecution  of  the  war  (the  "  Conservation  List  "). 
Licences  for  the  export  from  the  United  States 
of  the  articles  included  in  the  list  may  be  granted 
when  they  are  destined  for  actual  war  purposes 
or  when  they  will  directly  contribute  thereto. 
Licences  may  also  lie  granted  in  certain  unusual 
cases  when  such  exports  will  contribute  directly 
to  tho  immediate  production  of  important  com- 
modities required  by  the  United  States  and  also 
in  certain  other  cases  when  these  commodities 
may  be  exported  in  limited  quantities  without 
detriment  to  the  country. 

Acetone.  Alcohol.  Aluminium.  Ammonia  salts. 
Amorphous     phosphorus.  Ammonia       nitrate. 

Axihydrous  ammonia.  Animal  fats.  Arsenate  of 
lead.  Arsenate  of  soda.  Rabbit  metal  and  other 
anti-friction  metals.  Bichromate  of  potash. 
Bismuth  salts.  Brass,  articles  of.  Bronze,  articles 
of,  unless  containing  less  than  10%  of  copper. 
Carbolic  acid  (phenol).  Castor  oil  and  castor 
beans.  Caustic  potash.  Caustic  soda.  China 
wood  oil.  Chrome  nickel  steel.  Chrome  steel. 
Chromium  :  ore  ;  any  metal,  ferro-alloy,  or 
chemical  extracted  therefrom.  Cobalt  :  ore  ; 
any  metal,  ferro-alloy,  or  chemical  extracted 
therefrom.  Copper:  ore  ;  any  metal. ferro-alloy, or 
chemical  extracted  therefrom,  unless  containing  less 


than  10%  of  copper.  Cottonseed  oil.  Crucibles. 
Cyanide  of  sodium.  Diamonds  (industrial).  Ferro- 
chrome.  Ferrocobalt.  Ferromolybdenum.  Ferro- 
manganese.  Ferronickel.  Ferrosilicon.  Ferro- 
tungsten.  Ferrovanadium.  Glycerin.  Graphite 
electrodes.  Hydrofluoric  acid.  Lard.  Lard 
compound.  Manganese  :  ore  ;  any  metal,  ferro- 
alloy, or  chemical  extracted  therefrom.  Mercury. 
Mrreury  salts.  Molybdenum.  Molybdenite. 
Naxos  emery.  Nitrate  of  soda.  Nitric  acid. 
Nickel  and  nickel  alloys.  Nickel  (more  than 
5%) :  ore;  any  metal,  ferro-alloy  or  chemicals 
extracted  therefrom.  Nitric  salts.  Oil  cake. 
Oil  cake  meal.  Phosphoric  acid.  Phosphorus. 
Pig  iron.  Plumbago  (graphite,  imported,  and 
articles  manufactured  therefrom).  Potash,  and 
chlorate  of  potash.  Potassium  salts.  Sal  am- 
moniac. Saltpetre.  Scrap  iron.  Scrap  steel. 
Scheelite.  Soaps.  Sodium  phosphate.  Sodium 
sulphite.  Solder.  Spiegeleisen.  Stearine  and 
stearic  acid.  Sugar.  Sulphate  of  ammonia. 
Sulphur  and  sulphuric  acid.  Superphosphate. 
Tallow.  Tin  and  any  metallic  alloy  containing 
tin  :  chloride  of  tin  ;  tin  ore  ;  tinfoil.  Tin- 
plate.  Tungsten  :  ore  ;  any  metal,  ferro-alloy, 
or  chemical  extracted  therefrom.  Toluol.  Type 
metal.  Vanadium.  Vegetable  oils.  Wolframite. 
Yellow  phosphorus. 

The  War  Trade  Board  has  determined  that  the 
following  derivatives  of  benzol,  phenol,  and 
toluol  will  require  an  export  licence  when  shipped 
to  any  country  of  the  world.  Surh  of  these, 
however,  as  are  not  on  tho  "  Conservation  List  " 
will  proceed  to  Canada,  as  heretofore,  under  the 
special  licence  issued  through  the  Customs  service  : 
Aeetanilide  :  aniline  oil  ;  aniline  salts  ;  amido- 
azobenzol  ;  amidophenol  (p-amidophenol)  ; 

benzol;  betanaphthol  ;  carbolic  acid  (phenol); 
chlorhenzol  (monochlorbenzol)  ;  cresols  ;  dinitro- 
benzol  (nt-dinitrobenzol)  ;  dinitrochlorbenzol  ; 
dinitrophenol  ;  dimethylanilino  ;  diphenylamine  ; 
nitroacetanilide         (p-nitroacetanilide)  ;  nitro- 

aniline  ;  nitrobenzol  ;  nitrophenol  (p-nitrophenol) ; 
nitrotoluol  (o-nitrotoluol,  p-nitrotoluol )  ;  nitro- 
xylols  :  nitrocresols  ;  nitronaphthalenes  ;  nitro- 
chlorbenzol  (p-nitrochlorbenzol)  ;  nitrosodimethyl- 
aniline  ;  naphthaleno  ;  p-nitraniline  ;  phenol 
(carbolic  acid)  ;  tetranitroaniline  ;  tetranitro- 
methylaniline  ;  tetranitroethylaniline  ;  toluol  ; 
trinitrotoluol  ;  toluidine  (o-toluidine,  p-toluidine)  : 
xylidine  ;  xylol. 


UNITED  STATES  :    PROHIBITED  EXPORTS. 

A  Proclamation  of  the  President  of  the  United 
States,  dated  28th  November,  prohibits  the 
import-ation  of  the  undermentioned  articles  into 
the  United  States,  except  under  licence  : — Anti- 
mony, antimony  ore  or  any  chemical  extracted 
therefrom  ;  asbestos  ;  beans  of  all  kinds  ;  balata  ; 
castor  seed  ;  castor  oil  ;  cotton  ;  chrome,  chrome 
ore.  or  any  ferro-alloy  or  chemical  extracted  there- 
from ;  coconut  oil  ;  cobalt,  cobalt  ore  or  any 
ferro-alloy  or  chemical  extracted  therefrom  ; 
copra  ;  diamonds,  industrial  ;  ferro-alloys,  of 
all  kinds  :  flax  ;  gutta,  joolatong  ;  gutta  percha  ; 
gutta  siak  ;  hemp  ;  hides  and  skins  ;  jute ; 
iridium  ;  leather  ;  manganese,  manganese  ore 
or  any  ferro-alloy  or  chemical  extracted  (herefrom  ; 
mica  ;  molybdenum,  molybdenum  ore  or  any 
ferro-alloy  or  chemical  extracted  therefrom  ; 
Naxos  emery  and  Naxos  emery  ore  ;  nickel, 
nickel  ore,  matte,  or  any  ferro-alloy  or  chemical 
extracted  therefrom  ;  nitrates  of  sodium,  potas- 
sium <.r  calcium  ;  optical  glass  ;  palm  oil ;  platinum, 
plumbago  ;  pyrites  ;  rubber,  raw,  reclaimed, 
waste  or  scrap ;  scheelite  ;  shellac  ;  sisal  ;  soya 
bean  oil  ;  spiegeleisen;  sugars;  tanning  materials; 
tin  in  bars,  blocks,  pigs  or  grain  or  granulated, 
tin  ore  and  tin  concentrates  or  any  chemical    ex- 
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tracted  therefrom  ;  titanium,  titanium  ore  or 
any  ferro-alloy  or  chemical  extracted  therefrom  : 
tungsten,  tungsten  ore,  or  any  ferro-alloy  or 
chemical  extracted  therefrom  ;  vanadium,  vanad- 
ium ore,  or  any  ferro-alloy  or  chemical  extracted 
therefrom  ;     wolframite  ;     wool. 


NORWAY:    PROHIBITED  EXPORTS. 

Decrees  have  been  issued  prohibiting  the  ex- 
portation of  the  undermentioned  articles  from 
Norway  : — Antifouling  composition  containing 
copper  ;  dry  cells,  all  kinds  ;  fish  glue  ;  lead  and 
alloys  thereof  in  any  form,  materials  and  goods 
which  contain  lead  or  lead  alloys  in  any  sub- 
stantial proportion  ;  spent  oxide  from  the  manu- 
facture of  gas  ;    turpentine  produced  in  Norway. 


SWEDEN  :     PROHIBITED    EXPORTS. 

Exportation  of  the  following  goods  from  Sweden 
has  been  prohibited  as  from  November  25  : — 
Compressed  ammonia  gas  ;  caustic  ammonia  ; 
chromate  of  sodium  and  bichromate  of  sodium, 
also  chromic  acid  ;  tartar  emetic  and  other  com- 
pounds of  antimony,  not  being  colours  (the  export 
of"  emetic  salt  "was  already  prohibited)  ;  thorium 
nitrate  and  other  compounds  of  rare  metallic 
earths  (the  export  of  thorium  nitrate  was  already 
prohibited)  ;  tungstic  acid  ;  salts  of  gold,  platin- 
um, and  radium  ;  nitrate  of  lead  ;  chromium 
sulphate,  chromium  chloride,  chromium  sulpho- 
chloride,  basic,  solid  or  liquid,  containing  a  variable 
amount  of  sodium  sulphate  or  sodium  chloride  ; 
sulphofatty  acids,  chromate  and  bichromate  of 
ammonium,  chlorine  gas  dissolved  in  water, 
diphosphates,  perborates,  dinitrobenzol,  trinitro- 
benzol,  nitrotoluol,  dinitrotoluol,  trinitrotoluol, 
liquid  bisulphite  of  calcium,  nitrite  of  potassium 
and  of  sodium,  salts  of  fatty  acids  and  chemical 
preparations  not  specially  mentioned  (in  the  tariff) 
consisting  of  or  containing  compounds  of  vanadium , 
molybdenum,  chrome,  tin,  lead,  cadmium,  copper, 
or  nickel.  Essential  vegetable  oils  and  perfumes 
and  cosmetics,  the  following — Bitter-almond  oil, 
even  if  artificial  ;  nitrobenzol  (mirbane  oil)  ; 
heliotropin,  coumarin,  musk,  and  other  scented 
substances,  not  specified  (in  the  tariff),  natural 
or  artificial,  for  use  in  the  manufacture  of  per- 
fumery, not  being  essential  vegetable  oils  ;  liquid 
scents  and  toilet  waters  containing  ether  or  spirits  ; 
hair-dye ;  laboratory  appliances,  not  specially 
mentioned  (in  the  tariff),  such  as  test-tubes,  retorts, 
pipettes,  and  the  like. 


Nottingham  Section. 


WASTE  LAND  AND  AGRICULTURE. 

Lecturing  on  the  above  subject.  Dr.  E.  J. 
Russell,  F.R.S.,  said  that  there  were  in  Great 
Britain  some  56,000,000  acres  of  land  of  which 
we  cultivated  only  something  like  32,000,000, 
leaving  a  balance  of  24,000,000  acres  which  were 
not  cultivated.  A  little  less  than  half  of  that— - 
something  over  11,000,000  acres — was  occupied 
by  towns,  cities,  railways,  and  roads  and  in  the 
nature  of  things  could  not  be  cultivated,  but  there 
were  some  13,000,000  acres  that  were  not  so 
occwpied.  that  were  not  fully  used  agriculturally 
and  might  be  called  either  waste  land  or  un- 
developed land,  whichever  expression  was  pre- 
ferred. In  a  country  like  England,  it  was  pre- 
sumed that  any  land  that  was  not  cultivated 
could    not    be    cultivated,    or,    at   any    rate,    not 


profitably.  It  by  no  means  followed  that  these 
13,000,000  were  all  hopeless,  and  in  the  march  of 
science  and  the  progress  that  had  been  made  in 
general  agricultural  investigation  it  had  often 
been  found  possible  to  deal  with  land  that  other- 
wise could  not  have  been  touched,  though  the 
process  still  remained  expensive.  That  night  he 
wanted  to  show  some  of  the  methods  for  dealing 
with  those  lands  which  in  the  past  had  had  the 
reputation  of  being  irredeemable. 

The  problem  of  dealing  with  waste  land  had 
always  attracted  attention  from  thoughtful  people 
interested  in  the  land,  but  nothing  much  had  been 
done  in  recent  years  in  this  country.  A  great 
deal  had  been  done  in  the  early  days  of  the  last 
century,  but  of  late  there  had  been  so  little  progress 
that  the  extent  of  waste  land  had  rather  increased 
than  diminished.  In  order  that  land  might  be 
cultivated  it  was  obviously  essential  that  the  con- 
ditions should  be  favourable  to  the  growth  of 
crops.  Limits  might  be  set  either  by  the  climate 
or  the  soil  ;  so  that  generally  speaking  there  were 
two  sets  of  conditions  which  had  to  be  taken  into 
account  in  deciding  whether  land  could  be  culti- 
vated or  not.  LTnfortunately  the  climatic  con- 
ditions seemed  to  be  outside  our  control  altogether. 
It  seemed  impossible  to  alter  the  amount  of  sun- 
shine or  rainfall.  The  only  way  was  to  attack 
the  other  side  of  the  problem  and  alter  the  plant 
by  proper  breeding  methods,  and  produce  some- 
thing which  was  rather  better  adapted  to  the 
climate  than  the  plants  we  grew.  This  was  being 
done  to  a  great  extent  in  several  parts  of  the 
world,  and  it  was  proving  effective  in  circum- 
venting the  effect  of  climate.  It  was  also  necessary 
to  determine  what  soil  conditions  were  needed  by 
the  crop.  It  must  have  nutrient  materials,  air, 
water,  and  suitable  temperature,  and  there  must 
be  an  absence  of  injurious  conditions.  Any  of 
these  that  was  lacking  constituted  a  limiting 
factor  which  prevented  the  plant  from  making 
growth.  In  any  attempt  at  reclamation  the  first 
thing  to  do  was  to  find  out  the  limiting  factor. 
Taking  waste  and  uncultivated  land  generally, 
it  would  be  found  that  there  were  some  four  or 
five  limiting  factors.  There  might  be  an  insuffi- 
ciency of  plant  nutrients,  an  excess  of  water  or  a 
deficiency  of  water,  a  deficiency  of  temperature  or 
shallowness  or  insufficient  depth  of  soil. 

In  the  fen  district  it  was  frequently  necessary 
that  water  should  be  kept  out  of  the  land,  and 
this  was  accomplished  by  draining  on  broad 
engineering  lines.  A  second  type  of  wet  land, 
and  one  that  was  far  more  common,  was  the  case 
where  the  land  owed  its  wetness  to  the  fact  that 
the  water  could  not  escape.  All  over  the  country 
there  were  considerable  areas  of  such  land,  and  the 
proper  way  to  deal  with  them  was  to  find  a  way 
out  for  the  water,  which  in  practice  was  not  always 
easy.  The  ancient  method  was  to  dig  a  ditch 
or  open  drain  at  certain  intervals  so  that  the  proper 
area  was  drained.  The  disadvantage  of  this 
method  was  that  the  walls  of  the  ditch  were  apt 
to  fall  in.  In  Roman  times  it  was  customary  fco 
fill  the  bottom  up  with  stones  and  put  soil  on  the 
top  so  that  the  water  would  find  its  way  down 
and  so  get  away.  Draining,  though  an  old  art, 
was  forgotten  for  a  long  time  :  it  was  not  men- 
tioned in  British  books  in  the  great  revival  of  the 
16th  century.  Gervase  Alarkham,  for  instance, 
wrote  books  on  almost  every  branch  of  farming, 
but  never  one  en  draining.  By  the  middle  of  the 
17th  century,  however,  it  was  common,  and  it  was 
dealt  with  in  Blith's  "  Improver  Improved." 
But  it  was  not  until  Puritan  times  that  men  began 
to  realise  that  it  was  necessary  to  take  levels  in 
order  to  lay  ditches  properly. 

The  next  great  improvement  was  to  try  pre- 
vention instead  of  cure.  In  the  18th  century  a 
young  man  named  Elkington  inherited  a  very  wet 
farm  from   his   father,   who  was  a    Warwickshire 
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farmer  ;    the  land  lay  on  the  side  of  a  hill,  and 

much  of  il  was  very  wet  and  boggy.  Klkinghm 
described  how  his  Bheep  died  in  hundreds  and  His 

crops  were  ruined.  Drainage  was  of  no  use,  and 
in  desperation  one  day  he  took  a  crowbar  from  a 
labourer  who  was  digging  a  trench  and  drove  it 
with  great  force  into  the  ground.  To  his  astonish- 
ment out  ran  a  stream  of  water.  He  then  realised 
that  he  had  struck  a  spring,  and  il  occurred  to  him 
that  if  he  carried  his  drain  right  down  to  Hie  Level 
of  the  spring  so  that  the  water  was  carried  away 
at  the  source  he  would  have  no  further  trouble,  lie 
therefore  sank  a  deep  drain,  got  down  below  the 
spring,  and  made  a  broad  ditch  which  carried  tho 
water  away.     He  applied  the  principle  to  the  rest 

oif  his  farm,  and  it  became  beautifully  dry  so  that 
he  was  able  to  cultivate  it  properly.  That  led 
to  a  considerable  amount  of  draining  in  the  .Mid- 
lands and  other  parts  of  England,  and  Parliament 
voted  Elkington  £1000  for  his  discovery.  From 
about  1800  to  1850  a  very  great  amount  of  deep 
drainage  was  done,  but  the  very  success  of 
Elkington's  method  proved  its  undoing.  The 
underlying  principles  were  not  really  understood, 
and  consequently  it  was  used  in  all  sorts  of  cases 
where  it  was  wholly  unsuitable,  so  that  it  fell 
into  disrepute.  Drains  were  made  four  or  five 
feet  deep  with  the  idea  of  tapping  the  sub-soil 
water  before  it  came  to  the  surface,  but  often 
there  was  no  sub-soil  water  to  tap.  In  some  cases 
the  method  answered  extraordinarily  well,  in 
others  it  failed,  and  hundreds  of  thousands  of 
pounds  were  wasted.  It  was  not  realised  until 
many  years  afterwards  that  water  may  come 
fiom  two  sources — some  from  below  and  a  great 
deal  from  rain  ;  so  somewhere  about  1860  shallow 
draining  was  adopted  so  that  as  the  rain  came  in 
it  could  be  got  away.  Eventually  it  was  reprised 
that  both  principles  contained  a  great  deal  of 
truth. 

The  next  development  was  pipe  drainage,  which 
was  followed  by  the  great  Government  under- 
takings of  the  last  century.  There  was  no  better 
illustration  to  be  found  for  the  necessity  of  basing 
great  schemes  like  these  on  a  foundation  of 
scientific  principles.  The  work  was  carried  out 
empirically,  and  a  great  deal  of  it  wrongly.  Some 
of  it  proved  extremely  ineffective  and  also  v -r\ 
co  fcly—  anything  from  £5  to  £10  an  acre — and  in 
modern  days  most  people  had  not  been  able  to 
carrj  it  out  ;  consequently  drainage  fell  for  some 
time  into  disuse,  and  probably  during  the  last. 
20  years  there  had  been  very  little  done  syste- 
matically. A  good  deal  of  our  uncultivated  land 
owed  its  sterility  to  the  fact  that  the  drainage  had 
not  been  attended   to. 

A  method  of  drainage  which  had  come  into  con- 
siderable use  was  by  means  of  the  mole  plough, 
which  imitated  the  action  of  the  mole.  A  steel 
cylinder  with  a  pointed  end  was  forced  through 
tho  soil  from  f)  to  18  inches  below  the  surface,  and 
it  was  found  that  this  tunnel  was  remarkably 
stable;  it  would  last  for  some  years — there  were 
many  cases  on  record  where  it  had  lasted  from 
10  to  15  years  without  tumbling  in.  The  system 
liad  the  obvious  advantage  of  cheapness,  the 
cost  being  about  £1  per  acre,  especially  in 
the  .Midlands.  This  promised  to  be  one  of  the 
most     effective     methods     where     the     conditions 

were  suitable — the  surfai ven  and  the  soil  free 

from  Btones.  But,  like  others,  the  mole  system 
was  not  entirely  new.  there  having  been  mole 
ploughs  in  1800.  If,  however,  any  drainage 
scheme  was  to  bo  a  success  the  whole!  of  tho  area 
must  bo  treated  uniforndy.  One  other  reform 
would  liave  to  be  brought  about,  and  that,  was 
to  have  Drainage  Boards  whose  duty  it  would  be 
to  see  that  ditches  wore  kept  opon  and  water- 
courses  generally   kept,   clear. 

Another  great  trouble  in  connection  with  un- 
cultivated land  was  its  dryness.     A  good  deal  of 


our  waste  land  owed  its  uncultivated  condition 
to  the  fart  that  it  was  to.,  dry.  the  water  content 
being  insufficient  to  allow  of  growth.  The  old  way 
of  dealing  with  land  of  this  sort  was  to  have 
recourse  to  irrigation,  which  was  done  m  a  great, 
many  countries.  Direct  addition  of  water  is  one 
of  the  very  oldest  agricultural  practices.     When 

history  begins  there  was  already  a  network  of 
irrigation  canals  between  the  Tigris  and  the 
Euphrates,  and  the  irrigated  land  was  made  to 
bear  two  or  even  three  crops  of  wheat  a  year, 
yielding  a  two  hundred  to  three  hundredfold 
return.  In  England  irrigation  presented  many 
difficulties,  and  consequently  it  was  not.  usually 
carried  out .  The  difficulty  was  got  over  by  making 
full  use  of  the  water  already  present  in  the  soil 
or  which  fell  upon  the  soil.  .Most  of  our  land 
received  at  least  20  inches  of  rainfall,  and  if  that 
was  husbanded  there  was  sufficient  for  all  ordinary 
crops. 

If  the  overcoming  of  wetness  was  the  great 
triumph  of  our  grandfathers,  we  could  reasonably 
claim  for  our  generation  that  it  had  gone  a  long 
way  towards  overcoming  the  difficulty  of  dryness. 
Considerable  parts  of  Britain  were  affected  in  this 
way,  especially  the  sands  and  gravels  of  the  eastern 
and  south-eastern  counties.  The  old  English 
farmers  hated  dry  soils  ;  they  cultivated  the 
loams  and  clays  but  left  the  dry  sands  as  wastes. 
Nowadays  one  sought  to  increase  the  stock  of 
water  in  the  soil  either  by  adding  more  water,  or 
by  diminishing  the  losses. 

There  were  two  ways  of  husbanding  the  water 
supply.  One  was  to  increase  the  capacity  of  the 
soil  for  absorbing  water.  If  either  clay  or  organic 
matter  were  added  to  these  dry  soils  their  power 
of  holding  water  was  increased.  One  of  the  great 
advantages  of  farmyard  manure  and  other  organic 
matter  was  that  it  enabled  the  soil  to  do  this. 
There  were  two  or  three  ways  in  which  organic 
matter  might  be  got  into  the  soil.  One  was  to 
grow  the  crop  and  dig  it  in.  Another  was  to  grow 
the  crop  and  allow  il  to  be  eaten  by  the  sheep  or 
cattle  on  the  land,  so  that  their  excrement  would 
fertilise  the  soil.  That  had  many  advantages, 
but  also  the  disadvantages  that  it  required  con- 
siderable capital,  and  also  a  knowledge  of  the 
management  of  sheep  and  cattle,  which  an  arable 
farmer   did   not    always   possess. 

There  was  great,  difficulty  in  reclaiming  waste 
lands  where  there  was  an  insufficient  depth  of  soil. 
Unfortunately  we  did  not  know  how  to  deal  with 
this  problem  properly.  Land  of  this  sort  co\dd 
not  be  cultivated  with  our  present  methods.  The 
only  way  in  which  they  could  he  utilised  on  our 
present  knowledge  was  |M  graze  them  roughly 
with  sheep,  and  that,  was  done  to  some  extent, 
but  it  was  exceedingly  dillicvilt  to  know  how  to 
get  any  further.  Such  land  might,  serve  other 
purposes.  Gravel  and  coarse  sand  both  made 
good  residential  sites,  golf  courses,  etc.,  but  our 
present  methods  were  of  little  use  for  the  purpi 
of  converting  them  into  agricultural  land.  There 
were  cases,  however,  where  soil  would  accumu 
through  washing  down  into  the  hollows  or  de- 
pressions. It.  was  only  when  the  soil  became 
5  or  t;  inches  deep  that  cull i\at ion  became  possible. 
otherwise  all  that  could  he  done  was  to  improve 
the  grass  on  the  higher  parts.  One  case,  how- 
ever, was  susceptible  to  treatment.  If  the  rock 
was  only  a  thin  layer  and  was  underlain  by  good 
material  there  were  possibilities  of  improvement. 
Cox  Heath,  Maidstone,  was  an  example.  In  its 
original  state  the  soil  was  so  thin  that  cropping 
was  impossible  ;  it  was,  therefore,  left  wasted 
But  underneath  the  rock  lay  mineral  matter  that 
had  in  it  the  making  of  a  good  loam.  When  the 
rock  was  removed,  and  the  upper  and  lower  layers 
joined,  a  useful  soil  resulted.  Home  of  the  land 
now  was  so  good  that  it  let  at  £2  per  acre  ;  it  had 
become  valuable  agricultural  land,  whilst  formerly 
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it  was  waste.  The  removal  of  rock  was,  of  course, 
a  serious  business.  This  particular  reclamation 
was  brought  about  between  1S14  and  1818.  when 
wheat  was  higher  in  price  even  than  it  is  now.  and 
labour  was  vastly  cheaper.  Steam  tackle  might 
prove  simpler,  but  under  modern  conditions  it 
would  probably  be  easier  to  blow  the  rock  out 
with  dynamite — a  mode  of  "  culture  "  which  had 
already  begun  to  appear  before  the  war,  and  might 
develop  considerably  afterwards. 

Dr.  Russell  next  dealt  with  land  that  suffered 
from  sourness  or  acidity — a  deficiency  of  lime  or 
calcium  carbonate.  The  remedy  was  simply  that 
lime  or  chalk  must  be  added.  The  old  British 
method  was  to  dig  a  pit  and  raise  the  chalk — a 
method  almost  identical  with  that  described  by 
Pliny.  Nowadays  it  was  possible  to  do  the  work 
much  better  and  more  expeditiously.  Ground 
limestone  was  just  as  effective  and  far  smaller 
quantities  could  be  used.  This  was  one  important 
factor  in  the  increasing  of  the  productiveness  of 
land  and  bringing  into  cultivation  some  of  our 
waste  lands. 

Lastly,  Dr.  Russell  referred  to  the  question  of 
supplying  nutrients  to  the  sod  in  the  form  of 
fertilisers,  including  nitrogenous,  phosphatic, 
potassic,  and  organic.  Chemists  had  found  that 
it  was  possible  to  use  suitable  quantities  of  various 
substances  for  different  crops  and  soils,  and  the 
problem  of  fertilising  land  had  simply  become 
one  of  supplying  these  substances  at  low  prices. 
How  to  get  the  most  useful  results  depended  upon 
the  proper  use  of  these  fertilisers.  The  reclama- 
tion of  some  of  the  waste  land  in  this  country  had 
been  brought  about  by  discovering,  first,  the 
limiting  factor,  and,  secondly,  what  was  the  best 
and  cheapest  way  of  throwing  that  limiting  factor 
out  of  action.  The  cheapest  phosphate  was  basic 
slag,  which  had  proved  of  considerable  value  on 
certain  types  of  soil  where  infertility  was  due  to 
lack  of  phosphate.  In  conclusion.  Dr.  Russell 
emphasised  the  point  that  the  problem  of  waste 
lands  and  how  to  deal  with  them  rested  on  a 
definite  scientific  and  economic  basis. 

Discussion. 

Dr.  Goodwin  mentioned  the  Carr  lands  in  the 
north  of  Nottinghamshire  and  on  the  borders  of 
Yorkshire.  There  was  a  large  tract  of  land  about 
Everton  Carr  which,  owing  to  the  excess  of  water. 
did  not  produce  a  normal  or  anything  like  a 
decent  crop.  The  question  of  how  to  deal  with 
land  of  this  character  was  of  very  considerable 
moment,  because  it  had  to  be  utilised  by  the 
farmer.  Unfortunately  the  trials  that  had  been 
made  on  this  land  had  not  been  successful.  Again, 
there  was  a  lot  of  land  round  about  the  Dukeries 
suffering  from  lack  of  moisture.  Farmers  naturally 
were  on  the  look-out  to  find  some  means  whereby 
these  limiting  factors  could  be  eliminated. 

Mr.  Droop  Richmond  referred  to  the  use  of 
limestone,  a  method  which  was  still  employed. 
It.  dated  back  some  2000  years.  Dr.  Russell  had 
mentioned  the  difficulty  of  reclaiming  sod  which 
consisted  of  sand,  especially  moving  sand.  Now 
Egypt  was  a  case  in  which  that  had  been  done, 
not  by  the  hand  of  man  but  by  natural  causes,  and 
it  always  seemed  to  him  to  be  most  interesting. 
Desert  land  had  been  converted  into  fertUe  land, 
and  it  struck  him  that  possibly  the  way  in  which 
this  sandy  soil  had  been  converted  into  fertile 
land  by  natural  causes  was  worthy  of  study  as  to 
whether  something  of  the  same  sort  could  not  be 
done  artificially.  The  waters  which  formed  the 
river  Nile  flowed  from  mountains  which  consisted 
very  largely  of  clay,  and  owing  to  the  dryness  of 
the  climate  the  clay  became  hard  and  broken  up*, 
so  that  when  the  heavy  rains  came  they  carried 
down  this  clay  in  a  divided  state  and  containing 
a  good  deal  of  colloidal  matter.  The  clay  Mas 
deposited  on  the  surface  of  the  sand,  and  when  the 


rain  ceased  and  the  water  gradually  ran  off  the 
clay,  containing  a  good  deal  of  plant  nutriment, 
was  left  on  the  surface  of  the  sand.  The  clay 
then  caked  together  to  a  certain  extent  and  pre- 
vented the  sand  from  being  absolutely  pervious. 
The  people  who  inhabited  that  country  realised 
the  need  of  water  and  devised  a  very  simple 
system  of  fetching  up  the  water  from  the  river 
Nile.  The  same  methods  were  used  to-day  as 
were  in  use  6000  years  ago.  The  water  was 
brought  up  by  a  bucket,  weighted  with  a  big 
weight,  at  the  end  of  e  long  stick,  and  the  water 
lifted  high  enough  so  that  it  would  run  into  a 
channel  and  thus  flow  over  the  land.  It  was 
possible  that  that  might  be  a  means  of  treating 
sandy  sod  in  this  country. 

Dr.  Russell,  in  replying  on  the  discussion,  said 
in  regard  to  Mr.  Droop  Richmond's  remarks  in 
reference  to  the  mingling  of  clay  with  the  sand, 
that  that  was  done  to  some  extent  already  in 
various  parts  of  England,  for  example  in  Lincoln- 
shire, where  it  was  done  under  the  name  of 
"  warping."  Some  of  our  tidal  rivers  carried  an 
enormous  amount  of  silt,  and  by  a  proper  system 
of  sluice  gates  it  was  possible  to  let  this  sdty  water 
flow  on  to  the  land.  That  system  was  also  used 
in  the  north  of  Italy,  and  wherever  it  could  be 
adopted  it  was  one  of  the  best  methods  for  dealing 
with  light  lands.  The  total  of  waste  land  in 
England  was  13,000,000  acres.  Unfortunately  it 
was  not  known  how  much  of  these  lands  could  be 
cultivated.  No  survey  of  them  had  been  made  ; 
they  had  not  even  been  properly  classified.  These 
were  facts  which  made  all  political  discussion  of  the 
subject  rather  artificial.  The  question  was  whether 
this  land  was  to  be  made  as  productive  as  it 
might  be  or  whether  it  was  to  be  left  to  look  after 
itself.  He  had  very  little  doubt  as  to  what  the 
answer  of  the  community  would  be  after  the  war  : 
it  would  be  decided  that  no  land  was  to  be  left 
waste  if  it  could  be  cultivated.  We  could  not  run 
the  risk  of  having  uncultivated  or  undeveloped 
land. 


Yorkshire  Section. 


Meeting  held  at  Queen's  Hotel,  Leeds,  on  Monday, 
Xorember  19th,  1917. 


PROF.  J.  W.  COBB  IN  THE  CHAIR. 


THE  EFFECT  OF  VARIOUS  "  THINNERS  " 
ON  THE  DRYING  OF  LINSEED  OIL.  AND 
THE  ACTION  OF  DRIERS  ON  TUR- 
PENTINE. 

BY    A.    WOODMANSEY,    B.SC,    A.l.C. 

Divergent  opinions  have  been  expressed  as  to 
the  relative  value  of  turpentine  and  other  solvents 
in  the  drying  of  linseed  oil.  Discussing  their 
respective  merits  when  present  in  a  paint,  Toch 
("  The  Chemistry  and  Technology  of  Mixed 
Paints,"  pp.  103  and  112)  says  : — "Entirely  too 
much  stress  is  laid  upon  the  value  of  turpentine 
as  a  paint  vehicle  and  the  sooner  the  chemist  and 
the  consumer  realise  that  turpentine  is  simply 
an  auxiliary  the  sooner  will  better  substitutes  be 
used  ....  after  all  any  solvent,  whether 
it  be  benzine,  turpentine,  naphtha,  benzol,  or 
acetone,  is  nothing  but  a  solvent  ami  evaporates 
completely  leaving  the  other  vehicles  bo  protect 
the  paint."  On  the  other  hand,  Jennings  ("  Paint 
and  Colour  Mixing,"  p.  8)  states: — "  If  is  very 
important  that  the  turpentine  used  should  lie 
pure.  American  spirit  is  mostlj  used.  Owing 
to  its  price  it  is  sometimes  adulterated,  with 
disastrous     effects     to     the     paint."     These 
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types  of  the  diametrically  opposed  opinions  which 
are  so  often  met  with  ;  they  are  quoted  because 
the  volumes  referred  to  are  largely  consulted  by 
those  interested  in  the  practical  side  of  painting. 
Experiments  were  conducted  to  decide  how 
far  different  thinners  were  instrumental  in  in- 
creasing the  weight  of  a  drying  film  of  od  ondei 
conditions  similar  to  those  obtaining  in  practice. 
Effect  of  thinners  mi  Unseed  oil. 
A  weighed  quantity  of  the  oil  was  spread  over 
Petri  dishes  and  1  c.c.  of  tlunner  pipetted  in  as 
required,  solution  being  effected  by  gently  agi- 
tating the  dish.  The  dishes  were  then  exposed 
to  light  and  air  for  six  days,  a  longer  period  not 
materially  affecting  the  result.  No  use  was  made 
of  the  desiccator  in  any  of  the  weiglungs,  and  as 
no  hygroscopic  change  in  weight  of  an  empty 
dLsh  was  apparent  in  this  series  a  correction 
was  unnecessary.  In  making  the  calculation 
the  residue  left  by  1  c.c.  of  thinners  was  deducted. 

As  pure  linseed  oil  increased  in  weight  very 
slowly,  and  in  order  to  approximate  to  practical 
conditions,  1  %  of  manganese  resinate  was  dissolved 
in  the  raw  oU,  by  warming  with  a  small  quantity  of 
oil  and  then  adding  the  bulk. 

Little  or  no  increase  in  weight  was  observod 
over  the  blank  (oil  without  thinner)  when  chloro- 
form, carbon  tetrachloride,  benzene,  petroleum 
ether,  or  a  light  turpentine  substitute  was  used, 
but  a  very  pronounced  increase  occurred  in  the 
case  of  turpentine  or  a  substitute  of  higher  boiling 
point. 

The  following  figures  may  be  cited  as  one 
experiment : — 

Boiled  oil.  sp.  gr.  0049. 

Raw  oil  (1%  Mn  resinate),  sp.  gr.  0033; 
iodine  value  100. 

Turpentine  (American),  sp.  gr.  0-866  ;  b.pt. 
159°— 160°  C. 

Substitute  (a  petroleum  fraction),  sp.  gr.  0'784 ; 
b.pt.  140°— 198'  0. 

Petrol  (redistilled  and  collected  in  two  fractions), 
sp.  gr.  0-712,  b.pts.  80°— 140°  C.  and  140°— 155°  C. 


Weight 
of  oil, 


Increase 
in  weight , 


Boiled  oil     

Boiled  oil   +1  c.c.  <  H' 


Boiled  oil    •  1  c.c.  turpentine 


Boiled  oil   + 1  c.c. petrol  (b.pt.  80"- 
140°  0.)     


Boiled  oil  +  1  c.c. petrol  (b.pt.  140°— 
155*  C.)     

Boiled  oil  +   1  c.c.  substitute   

Raw  oil   +   Mn  resinate  

Raw  oil  +   MR  +  1  c.c.  (  HCI, 


Raw  oil  +  MR  +  1  c.c.  turpentine 

Raw  oil  +  MR  +  1  c.c.  petrol  (b.pt. 
80°— 140"  0.)  

Raw  oil  +  MR  +  1  c.c.  oetroKb.pt. 
140°— 155°  C.) 

Raw  oil  +  MR  +  1  c.c.  substitute 


|  0-3463 
,  0-5565 
Lo-4312 

(0-3993 
(0-4465 

0-4500 
fir.ill'.i 
0-4220 
035S4 

f  0  3947 
(04202 

( 0-3935 
t  0-4338 

f  0-4744 
I  0-3945 
(0-6169 

f0-1476 
{  01911 
1  01418 

/  0-2330 

I   II   l'.HIl 

(  0-2259 
t  0  1708 

I  0-J2:;'.i 
t  01856 

(0-2486 
10  2000 

(  0-2320 
\  0-2018 


595 
548 
5  90 

603 
5-44 

J  2-70 
13-29 
10-81 
1334 

8-43 
6-66 

8-7B 
7-93 

14-65 
15-56 
14-89 

1003 
9-94 
1015 

9-94 
936 

2164 

23  47 

884 
1013 

11-66 
12-50 

21-3* 
18-58 


Prom  the  point  of  view  of  increase  in  weight 
of  the  oil-film  the  sample  of  turpentine  used  in 
the  above  experiments  possessed  no  advantage 
over  a  substitute  of  high  boiling  point.  In  draw- 
ing up  a  specification  for  substitute  it  would  not 
be  wise  to  requiro  an  upper  limit  above  200°  or 
210°  O.i  since  the  drying  process  would  then  be 
too  prolonged. 

A  plausible  explanation  of  the  action  of  a 
thinner  is  that  it  causes  the  oil  to  remain  liquid 
and  so,  by  preventing  premature  formation  of  an 
impervious  film,  enables  a  greater  oxygen  absorp- 
tion to  take  place  in  the  mass  of  tho  oil.  A 
more  volatUe  thinner  disappears  before  such 
effect  is  produced.  In  tho  case  of  tho  substitute 
this  explanation  is  probably  the  correct  one. 
Further  work  with  turpentine,  however,  proved 
it  to  be  only  partially  capable  of  meeting  the 
facte.  While  the  substitute  requires  several 
days  to  evaporate,  turpentine  largely  volatilises 
in  a  few  hours.  We  should  then  expect  the 
substitute  to  exercise  a  much  greater  effect, 
an  anticipation  by  no  means  borno  out.  In 
some  experiments  with  turpentine  also  an  increase 
was  recorded  greater  than  the  theoretical  increase, 
calculated  on  the  basis  Os=It  (Ingle,  this  J., 
June  30,  1913).  This  increase  was  finally  traced 
to  tho  turpentine  itself,  which  "  resinised  "  in  the 
presence  of  the  catalyst.  No  explanation  is 
offered  here  as  to  the  nature  of  tho  rosination, 
though  oxidation  plays  an  important  part. 
The  gradual  atmospheric  oxidation  of  terpenes 
is  well  known.  Manganese  resinate,  lead  resinate, 
and  rod  lead  were  all  found  to  act  in  the  same 
way  towards  turpentine,  the  first  named  being 
the  most  effective. 

Effect  of  red  lead  on  turpentine. 
Into  each  of  two  weighed  220  c.c.  beakers  was 
pipetted  25  c.c.  of  turpentino  (sp.  gr.  0-804,  b.  pt. 
156° — 163°  C.)  and  0-7488  grm.  of  red  lead  was 
added  to  one  of  them.  They  were  shielded  from 
dust  and   the   contents  allowed  to  evaporate. 

Weight  of  turpentine. 


Alone. 


In  20  days  . 
In  29  days  . 
In  49  days  . 


grnis. 

11-2019 

7-1578 

1-5708 


In  contact  with 
red  lead. 


grnis. 
1  :<  ^7:ei 
103709 

6  0453 


The  great  difference  in  tho  amounts  and  the 
high  viscosity  of  the  second  residue  in  comparison 
with  tho  first  were  apparent. 

Effect  of  manganese  resinate   on   turpentine. 
Three  further  points  were  brought  out  in  the 
following  series  of  results  : — 

( 1 )  Samples  of  turpentine  (all  obtained  from 
painters'  supplies)  showed  marked  differences  in 
tho  net  weight  of  residue  loft  on  evaporation,  if 
the  experiments  were  carried  out  within  a  short 
time  after  redistillation.  After  a  month  these 
were  comparable  in  magnitude. 

(2)  Each  sample  showed  a  progressive  increase 
in  the  amount  of  residuo  according  to  the  lapse  of 
time  after  redistillation,  and  also  tho  "  potential  " 
resinisation,  as  indicated  by  the  weight  of  residue 
without  driers,  gave,  for  a  particular  sample  and 
in  the  earlier  series,  some  idea  as  to  the  effect  of 
the  addition  of  a  catalyst. 

(3)  Petri  dishes  of  two  sizes  were  used  in  dupli- 
cate, tho  larger  one  of  2  J  in.  diam.  and  the  smaller 
of  2  in.  diam.  The  higher  result  of  a  pair  was 
observod  in  most  cases  to  be  obtained  with  the 
smaller  dish,  i.e.,  a  lesser  surface  conduced  to 
slower  evaporation  and  consequently  more  pro- 
longed contact  with  the  catalyst . 
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Tliree  samples  of  turpentine  were  freshly  dis- 
tilled on  the  date  of  the  first  set  of  weighings. 

A— Sp.gr.  08677;  b.pt.  158°— 161°  C. 
B— - Sp.gr.  0-8640  ;  b.pt.  156°— 163°  C. 
C— Sp.gr.   0-8655  ;  b.pt.  157°— 160°*. 

The  manganese  resinato  (approx.  1%)  was 
dissolved  in  benzene,  filtered,  and  measured  into 
the  weighed  dishes  by  means  of  a  burette,  and  the 
thinners  were  then  introduced  by  the  pipette. 
The  quantity  used  was  1  c.c.  of  each.  After  four 
days  the  residues  were  weighed  and  the  results 
tabulated.  The  turpentines  wereallowed  to  "  age  " 
for  14  days  and  the  series  repeated  without  another 
redistillation,  and  again  a  third  time  after  a 
further  12  days.  The  turpentine  substitute  was 
used  for  the  purpose  of  comparison.  It  had  not 
been  redistilled  for  some  months  (sp.  gr.  0-784, 
b.pt.  140°— 198°  C). 


Mr.  James  E.  Bedford  asked  if  the  author  had 
given  attention  to  the  durability  and  preservative 
qualities  of  oxidised  linseed  oil  under  different 
degrees  of  oxidation.  Was  the  preservative 
power  increased  by  further  oxidation  or  otherwise  ? 

Dr.  H.  Ingle  said  that  with  regard  to  the  oil 
alone,  the  results  obtained  in  small  dishes  could 
not  be  taken  as  a  measure  of  the  absolute  gain  in 
weight  by  complete  absorption,  as  the  film  was 
too  thick.  Theoretically  an  oil  having  an  iodine 
value  of  190  should  increase  about  24%  in  weight. 
The  author  had  obtained  by  thinning  with  turpen- 
tine up  to  23-47  %,  which  was  very  near  that 
figure,  and  higher  than  usually  obtained  with  oil 
alone  by  the  plate  method  (Weger,  18%).  It  was 
shown  in  the  paper  that  too  volatile  diluents,  by 
allowing  the  formation  of  a  skin  of  oxidised  oil  on  the 
surface,  prevented  the  lower  portions  from  drying  ; 
thus  the  lower  the  boiling  point  of  the  turpentine 


1st  Series. 

2nd  Series. 
14  days  after  1st  series. 

3rd  Series. 
26  days  after  1st  series. 

— 

Weight  of 
residue  left 
by  evapora- 
tion after 
4  days. 

Net  weight  of 

residue  after 

deducting 

that  due  to 

driers  and 

thinners. 

Weight  of 

residue  after 

4  days. 

Net  weight 
of  residue. 

Weight  of 

residue  after 

4  days. 

Net  weight 
of  residue. 

1  c.c.  turpentine — 

A 

B 

C 

grms. 

( 0  0010 
1  0-0008 
(  00004 
1  0  0004 
( 0  0005 
t  0-0007 
00004 

f  0-0494 
1  0-0474 
(00115 
1  0-0103 
(  0  0236 
t  0-0327 
J  0-0099 
1  0-0094 
(0-0081 
1  0-0080 

-  grms. 

00404 
00384 
0  0030 
0-0018 
00149 
0  0240 
0-0014 
0  0009 

grins.                  grms. 

00028                     — 

00024 

00012 

00014                      — 

00023                      — 

0-0022                      — 

0-0003                       — 

00571                  0  0464 
00631                   0-0524 
00263                   00169 
00303                   00209 
00494                   n-0390 

grms. 

00051 
00055 
00059 
00053 
0-0068 
0-0072 
00007 

0  0500 
0-0539 
00440 
00539 
0-0563 
00836 
0-0099 
0-0106 
00085 

grms. 

1  c.c.  turpentine +  1  c.c.  driers — 
A 

0-0362 

B 

C 

00 101 
00299 
0  0398 
00408 

1  c.c.  substitute  +  1  c.c.  drierB    . . 

00396 
0-0094 
0-0096 
0-0081 

0  0292 
00010 
00012 

0-0481 
0-0007 
0  0014 

The  resultant  film  formed  by  turpentine  and 
driers,  at  first  "  tacky,"  set  at  length  with  a  firm 
varnish-like  appearance. 

A  consideration  of  these  data  led  to  a  comparison 
of  freshly  distilled  turpentines  in  conjunction  with 
raw  linseed  oil  (containing  manganese  resinate) 
by  the  preceding  methods.  As  far  as  the  experi- 
ments were  taken,  confirmation  was  afforded  that 
turpentine  "  B  "  was  very  much  less  effective  than 
turpentine  "  A  "  in  producing  an  increase  in 
weight. 

In  conclusion,  reference  may  be  made  to  the 
interpretation  of  the  tests  of  painted  fences  in 
North  Dakota  (1906)  and  the  assertion  of  the 
experienced  painter  that  turpentine  is  better  than 
a  substitute.  It  may  be  suggested  that  this 
opinion  is  based  on  the  added  quality  imparted 
to  the  dried  paint  by  the  varnish-like  film  due  to 
turpentine  and  drier. 

Summary. — The  presence  of  a  "  thinner  " 
normally  increases  the  weight  of  a  drying  oil-film. 

The  magnitude  of  the  increase  is  in  a  measure 
inversely  dependent  upon  the  volatility  of  the 
thinner.  An  additional  increase  may  be  brought 
about  in  the  case  of  turpentine  by  reason  of  the 
■"  resinisation  "  due  to  the  action  of  the  drier  on 
the  turpentine. 

Discussion. 

The  Chairman  said  that  the  author  had  set  out 
a  number  of  results  which  were  likely  to  be  useful, 
-without  the  complication  which  would  have 
accompanied  chemical  speculation  as  to  their 
■complete  explanation. 


the  less  the  increase  in  weight.  Old  turpentines 
gave  a  greater  increase  than  new  ones.  He  (Dr. 
Ingle)  thought  that  this  was  due  to  the  oxidation 
(resinification)  on  keeping  the  turpentine.  Kef  er- 
ring to  a  rough  test  of  his,  in  which  the  time  taken 
by  a  strip  of  paper  to  dry  after  immersion  in  the 
liquid  was  noted,  he  had  always  considered  that 
the  turpentine  (not  substitutes)  which  dried  the 
quickest  was  the  best,  but  evidently  the  inter- 
mediate ones  were  better  as  they  allowed  of  more 
molecular  movement  before  a  skin  was  formed. 

Mr.  George  Ward  said  that  turpentine  had  an 
advantage  over  a  substitute  because  the  former 
gave  a  varnish-like  finish.  Had  the  author 
carried  out  any  experiments  with  wood  instead  of 
glass  ?  The  resination  of  turpentine  made  it 
better  than  a  substitute  for  painters'  use. 

Mr.  James  Miller  said  that  the  amount  of 
increase  in  weight  on  evaporation  was  not  neces- 
sarily a  good  criterion.  He  had  in  mind  a  paint 
which  would  not  dry,  and  on  examining  the 
turpentine  used  it  was  found  that  on  evaporation 
it  left  a  resinous,  sticky  residue  ;  evidently  the 
turpentine  had  resinified  owing  to  age.  He  agreed 
with  Dr.  Ingle's  method  of  testing  turpentine. 
He  thought  that  a  new  turpentine  would  yield 
a  bettor  film  than  an  old  one. 

Mr.  Woodmansey  said,  in  reply  to  Mr.  Bedford, 
that  he  had  presented  these  effects  of  thinners  on 
oils  from  the  point  of  view  of  increase  in  weight 
only,  and  could  not  say  how  varying  degrees  of 
oxidation  affected  durability.  Regarding  linseed  oil 
and  not  specially  in  connection  with  thinners,  some 
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tentative  experiments  >'n  durability  and  the  other 
qualities  which,  though  of  paramount  importance 
were  Least  amenable  to  direct  measurement,  wen 
being  carried  out.  He  agreed  with  Dr.  ingle's 
theorj  as  to  the  assistance  afforded  by  volatile 
diluents.  Films  of  oil  of  thickness  varying  be- 
tween very  wide  limits  had  been  tried,  and  the 
results  were  found  to  conform  with  those  quoted. 
He  had  not  carried  but  any  quantitative  work 
using  wood  surfaces.  He  thought  hygroscopic 
difficulties  might  arise.  Mr.  Miller's  experience 
of  the  non-drying  property  of  some  old  samples  of 
paint  had  been  met  with  in  the  case  of  certain  old 
turps  varnishes. 

The  author  read  the  following  extracts  from  a 
letter  lie  had  received  just,  before  the  meeting 
from  Mr.  W.  Gathorne  Young  : — ".  .  .  1  made 
some  determinations  of  increase  of  weight  on 
drying  of  raw  linseed  oil  with  and  without  addition 
of 'turpentine  spirit,  nearly  twenty  years  ago,  in 
order  to  refute  the  claims  of  certain  people,  who 
wished  to  sell  deodorised  petroleum  spirit  .  .  . 
for  use  in  place  of  turpentine  spirit,  that  the  petr- 
oleum spirit  was  just  as  good  in  every  way  as 
turpentine  spirit  and  much  more  economical. 
I  presume  you  are  aware  that  if  you  keep 
a  small  volume  of  turpentine  spirit  exposed  to  a 
relatively  large  volume  of  air  in  a  confined  space, 
the  turpentine  spirit  resinifies  progressively  until, 
if  kept  long  enough,  its  consistency  may  become 
thicker  than  that  of  crude  rosin  oil,  and  thin  films 
of  it  will  become  solid.  You  can  show  this  very  well 
by  patting  20  c«c.  of  turpentine  spirit  in  a  closely 
stoppered  litre  flask  and  allowing  it  to  stand  for 
twelve  months  at  rest,  exposed  to  sunlight.  I  ba\  e 
.  always  attributed  it  rather  to  polymerisa- 
tion of  the  terpene  than  to  oxidation.  Of  course, 
the  increase  in  weight  of  linseed  oil  on  drying  in 
presence  of  turpentine  spirit,  is  a  different  matter." 


NOTE    UPON    THE    BATE    OF    SOFTENING 
BY  THE  LIME-SODA  PROCESS. 

BY    JAMES    W.    WOOD,    M.SC, 

The  lime  process  of  softening  water  is  based 
upon  that  originally  devised  by  Clark,  that  is, 
by  the  addition  of  caustic  lime  to  a  water  containing 
calcium  bicarbonate.  The  water  is  softened  by 
the  precipitation  of  calcium  carbonate,  part 
being  produced  from  the  bicarbonate  originally 
in  solution  and  part  from  the  added  lime. 

One  of  the  first  plants  employed  for  utilising 
this  reaction  was  the  Archbutt-Deeley  plant. 
For  dealing  with  waters  of  variable  composition 
and  for  simplicity  the  plant  was  excellent,  but  in 
tOwIlS,  where  space  is  usually  limited,  the  plant 
occupied  too  much  ground  space  and  moreover 
it  was  not  sufficiently  flexible  to  meet  varying 
demands  foi  Boftened  water. 

In  continuous  softeners  water  and  reagent 
are  run  into  the  bottom  of  a  large  tank,  and  by 
taking  off  water  from  the  top  it  is  possible-  to 
obtain  a  reasonably  clear  water,  provided  that 
the  velocity  of  the  water  through  the  tank  is  not 
so  great  as  to  carry  over  the  precipitate.  The 
flow  of  water,  however,  to  secure  this  object  must 
be  abnormally  slow  and  ample  time1  is  (bus  allowed 
for  chemical  reaction  and  precipitation  to  take  place. 
1 1  these  softeners  are  used  in  conjunction  with  a 
filter,  however,  it  is  not  necessary  to  wait  for  the 
separation  of  the  precipitate  tee  take-  place  by 
gravity,  and  the  velocity  of  the  water  can  be 
greatly  increased.  Theoretically,  it  can  be  in- 
creased indefinitely  and  is  only  Limited  by  the 
efficiency  of  the  filter  and  the  rat.'  at  which  the 
reactions  can  take  place.  The  latter  is  held  in 
many    quarters    to    I"-    quite    a    negligible    time-. 

but    the  figures  !-'i\  <n    below  show    that  it   is  other- 


wise-. Ibis  is  of  considerable  importance  at  the 
present  time,  when  it  may  be  necessary  to  work 
existing  softeners  beyond  their  rated  capacity, 
and  unless  the  softeners  have  1  e.-.n  designed  with 
a  liberal  margin  trouble  will  ensue.  Such  leas 
been  the  experience  of  the-  author. 

The  water  de-alt  with  is  a  typical  one  of  the 
London  area  with  a  hardness  Of  L'LI  to  25  parts 
(.it'O,  per  100,000.  The  hardness  is  almost 
entirely  due  to  calcium  salts,  about,  two-thirds 
of  this  being  temporary  and  one-third  permanent 
hardness.  Magnesium  compounds  are  present 
but  only  in  small  quantities.  For  certain  pur- 
poses water  with  a  hardness  of  8  to  Q  parts  per 
100,000  was  sufficiently  good  and  therefore 
softening  with  lime  alone  was  first  experimented 
upon. 

Experimental. 

Laboratory  tests  were  made  in  a  bottle  of  10 
litres  capacity,  the  calculated  amount  of  satur- 
ated lime  water  In  um  added.  At  intervals 
portions  were  withdrawn  and  titrated  with  N,  in 
hydrochloric  acid  as  rapidly  as  possible,  especially 
in  the  eaiTj  stages  of  tlu>  experiment.  The 
assumption  is  made  that  particles  of  calcium 
carbonate  which  have  reached  such  a  state  of 
aggregation  as  to  be  no  longer  effee  tive  as  harden- 
ing agents  are  not  affei  ted  appreciably  in  the 
short  time  required  for  a  titration,  by  an  acid  of 
such  low  concentration  as  A' /To  hydrochloric  acid. 

I  have  devised  and  upon  several  occasions 
shown  a  lecture  experiment  to  illustrate  the 
course  of  the  reaction.  The  water  to  be  softened 
is  placed  in  a  vessel  about  a  foot  deep  and  ">  in.  in 
diameter,  through  which  a  powerful  beam  of 
light  can  be  projected  in  a  vertical  direction  by 
means  of  a  reflector.  At  first  the  water  is  per- 
fectly clear  and  the  beam  is  not  visible  as  it 
passes  through  the  water,  nor  an?  conditions 
changed  upon  the  addition  of  the  theoretical 
amount  of  clear  saturated  lime  water.  With 
water  at  ordinary  room  temperatures  the  water 
remains  clear  for  two  or  three  minutes,  after  which 
a  slight  opalescence  appears,  which  gradually 
becomes  more  marked  until  the  whole  vessel 
becomes  filled  with  a  milky  Liquid,  but  no  individual 
particles  can  be  seen.  Alter  this  stage  the  parti- 
cles grow  either  by  the  addition  of  fresh  material 
or  by  segregation,  but  in  any  case  they  appear  to 
become  much  fewer  in  number  and  the  mixture 
acquires  the  character  of  a  true  suspension  with 
particles  of  appreciable  size,  the  water  between 
them  being  perfectly  clear.  I  have  said  that  the 
partcles  become  visible  individually  :  it  would 
perhaps  be  more  correct  to  say  that  they  become 
visible  as  secondary  soure  es  of  radiation  as  in  the 
ultra-microscope.  I  have  made  several  unsuccess- 
ful attempts  to  measure  the  size  of  the  particles 
with  the  ultra-microscope,  trouble  being  experi- 
enced owing  to  the  fouling  of  the  cell  walls  with  the 
precipitate.  After  the  particles  have-  reached 
appreciable  size  they  slowly  settle,  leaving  the 
upper   portion   perfectly   clear.     It  is   interesting 

to  note  that  for  fully  three  minutes,  i.e.,  the  time 
during  which  the  water  remains  clear,  the  de- 
termined hardness  corresponds  almost  exactly 
with  the  sum  of  that  originally  present  and  thai 
due  to  the  adcled  lime.  The  liquid  is  probably 
supersaturated  with  regard  I©  CaCO,.  1  have 
never  been  able  to  prolong  the  supersaturation 
period  beyond  five  minutes  at  ordinary  temper- 
atures, but  I  am  confident  thai  with  care  it  might 
be  don.-. 

Unless   the    \  essels   are   scrupulously    clean,    and 

especially  if  an  experiment  has  previouslj  been 
carried  out  in  the  same  vessel,  the  time  for  the 
commencement  of  precipitation  may  be  reduced 
considerably,  whilst  if  a  Little  wel  precipitate  be 
added  from  a  previous  experiment  il  is  practi- 
cally impossible  to  detect  the  clear  stage  and  very 
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little  of  the  milky  stage  owing  to  rapid  precipi- 
tation and  growth  of  the  precipitate. 

The  curve  given  shows  the  course  of  softening 
in  a  typical  experiment  at  ordinary  temperatures, 
the  curve  being  of  ordinary  hyperbolic  shape. 
It  will  be  seen  that  it  takes  some  90  minutes  to 
complete   the    softening   to    a   reasonable    degree, 
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i.e.,  it  is  inadvisable  for  the  water  to  take  less 
than  an  hour  and  a  half  to  pass  through  the 
softener  under  these  conditions.  As  the  water 
in  a  plant  working  at  a  normal  rate  usually  takes 
longer  than  this  to  pass  through  a  softener  the 
water  is  usually  sufficiently  softened  at  the  outlet. 

It  has  been  my  experience,  and  the  experience 
of  others,  that  if  the  velocity  is  increased  above 
this  rate  the  softening  is  completed  in  feed-water 
heaters  or  boilers  with  attendant  troubles. 

The  question  now  arises  as  to  whether  or  not 
the  reactions  can  be  hastened  under  such  con- 
ditions as  obtain  in  commercial  work.  I 
have  made  use  of  the  usual  means  adopted  for 
increasing  the  speed  of  reaction  in  chemical  work. 
Raising  the  temperature  is  the  easiest  means  to 
adopt.  It  is  found  that  raising  the  temperature 
from  15°  to  20°  C.  increases  the  rate  of  reaction 
most  markedly,  but  the  results  have  not  been 
sufficiently  concordant,  and  one  can  only  say 
that  the  time  required  is  approximately  reduced 
to  two-thirds.  Softeners  are  now  frequently 
heated  by  exhaust  steam  or  condensed  water, 
and  in  that  light  are  looked  upon  as  heat  recoverers 
or  collectors  of  water  not  requiring  treatment, 
the  useful  function  of  aiding  reacton  being  over- 
looked. It  is  merely  a  question  of  introducing 
the  steam  or  hot  water  at  the  right  point  to  use 
it  most  effectively  for  this  purpose.  The  addition 
of  excess  of  reagent  increases  the  rate  of  softening, 
but.  with  lime  alone  this  course  cannot  be  well 
adopted  as  the  use  of  an  amount  lime  beyond 
that  actually  required  would  again  render  the 
water  hard,  and  it  is  not  unknown  for  water  to 
leave  a  softener  harder  than  it  entered  owing  to 
the  injudicious  use  of  excess  of  lime. 


The  rate  of  softening  by  soda  alone  has  not 
been  determined,  but  there  is  a  marked  difference 
in  speed  according  to  whether  the  lime  and  soda 
are  mixed  i immediately  before  entering  the  water 
or  whether  they  enter  the  water  at  different  points 
and  afterwards  mix.  This  is  probably  due  to  the 
almost  immediate  precipitation  of  calcium  car- 
bonate in  the  relatively  concentrated  solutions 
of  reagents :  the  calcium  carbonate  then  acts  as 
a  "  seeding  out  "  agent  as  already  described. 

The  time  required  for  lime-soda  in  correct 
proportions  for  the  water  is  50  to  60  minutes  as 
against  90  minutes  for  lime  alone  under  similar 
conditions.  The  addition  of  extra  lime,  corrected 
by  extra  soda,  may  further  reduce  this  to  40 
minutes,  but  there  is  then  trouble  with  excessive 
amount  of  solids  remaining  in  the  water.  A 
better  means  would  be  found  in  working  a  larger 
plant  at  its  normal  rate  with  normal  supplies  of 
reagent.  Lastly,  filtration  is  a  most  useful 
means  of  acceleration.  The  ordinary  filter  most 
probably  acts  by  providing  a  surface  to  which 
the  precipitate  may  adhere.  It  is  reasonable  to 
suppose  therefore  that  after  a  filter  has  been  in 
use  for  some  time  the  filtering  medium  becomes 
coated  with  precipitate,  which  then  acts  as  a 
nucleus  upon  which  further  particles — and  par- 
ticularly the  smaller  particles — may  grow.  This 
much  is  certain,  that  a  filter  which  has  been  in 
use  for  some  little  time  can  be  worked  at  a  greater 
speed  and  will  deliver  clearer  and  softer  water 
than  a  new  filter.  As  soon  as  the  precipitate 
becomes  loose  or  too  thick  upon  the  surface  of 
the  filter,  the  current  of  water  washes  it  off  and 
the  outlet  water  becomes  turbid  again.  In  using 
exhaust  steam  and  condensed  water  it  must  not 
be  overlooked  that  a  greasy  water  exerts  a  marked 
retarding  influence  upon  the  rate  of  softening. 

I  am  indebted  to  the  Chemical  Department  of 
the  Battersea  Polytechnic  for  providing  facilities 
for  carrying  out  experiments.  The  lecture 
experiment  described  has  been  frequently  shown 
to  students  at  that  Institution. 

Discussion. 

The  Chairman  said  that  he  had  never  realised 
before  so  clearly  how  long  it  might  take  to  precipitate 
calcium  bicarbonate  by  lime-water.  He  was  doubt  f  nl 
of  the  resisting  power  of  precipitated  calcium 
carbonate  to  hydrochloric  acid  over  the  very 
finite  period  of  time  required  for  a  titration, 
but  no  doubt  Mr.  Wood  had  assured  himself  of 
the  validity  of  this  assumption. 

Mr.  W.  McD.  Mackey  said  that  the  author's 
device  for  the  optical  examination  of  the  rate  of 
precipitation  was  excellent  and  might  be  applied 
with  advantage  in  other  directions.  His  experi- 
ence agreed  with  that  of  the  author,  that  a  slight 
excess  of  reagents  gave  quicker  precipitation. 
The  author  was  working  with  water  lower  in 
magnesium  salts  than  was  generally  found  in  the 
Leeds  district ;  the  usual*  experience  was  that  as 
the  p^mount  of  magnesia  rose  the  difficulty  of 
softening  increased.  He  thought  it  would 
generally  be  found  that  a  greater  proportion  of 
the  magnesium  salt  (as  compared  with  the  lime) 
remained  in  the  softened  water.  The  author's 
observation  that  old  precipitate  or  the  use  of  a 
vessel  for  softening  that  had  ahead}'  been  used 
for  the  purpose,  gave  better  results,  was  borne 
out  in  practice.  His  (the  speaker's)  experience 
was  that  in  water  softening  better  results  were 
obtained  on  the  works  scale  than  in  the  labora- 
tory, where  naturally  clean  vessels  were  used. 
On  the  question  of  quick  sedimentation  he  had 
found  that  a  tall  cylindrical  vessel  put  in  a 
sloping  position  gave  quicker  sedimentation  than 
when  the  vessel  stood  upright.  This  observation 
was  due  to  .Mr.  Miller  after  he  (the  speaker)  had 
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used  the  sloping  tank  on  works  scale  for   quick 
sedimentation  because  of  other  advantages. 

Mr.  B.  O.  McLellan  said  the  author  had  made 
some  interesting  statements  regarding  the  length 
of  time  required  for  ''completion"  of  the  softening 
reactions  with  a  moderately  hard  water,  and  with 
the  theoretical  quantity  of  chemicals  ;  with  very 
hard  water,  above  70  parts  per  100,000  total 
hardness,  this  period  was  even  greater,  and 
plants  were  often  designed  which  were  inadequate 
in  this  respect.  The  result  was  that  the  softening 
was  completed  on  the  way  to  the  boilers  whore  it 
was  least  desirable.  Further  research  on  the 
reaction  velocity  of  the  limo  and  soda  softening 
process  was  required.  The  increase  in  temper- 
ture  mentioned  by  the  author  as  a  means  of 
hastening  completion  was  so  slight  that  the 
method  might  be  adopted  even  by  those  who 
require  a  cold  softened  water.  The  Archbutt- 
Deeley  process  of  employing  old  sludge  for  hasten- 
ing reaction  and  settling  was  interesting  ;  he  had 
tried  to  adapt  this  idea  to  a  continuous  softener, 
but  so  far  without  success.  The  idea  of  a  sloping 
surface  mentioned  by  Mr.  Mackey  was,  he  under- 
stood, embodied  in  the  French  "  Desrumaux  " 
plants. 

Mr.  Mackey  said  that  he  did  not  think  the 
sloping  tank  principle  was  used  in  the  "  Desru- 
maux "  system.  He  thought  there  was  a  spiral 
arrangement  for  dealing  with  the  precipitate. 
In  the  Archbutt-Deeley  process  his  recollection 
was  that  the  clear  or  almost  clear  water  was 
pumped  from  the  upper  part  of  the  tank  in  about 
twenty  minutes  after  the  blowing  up  of  the  old 
precipitate  ;  this  showed  that  the  precipitation 
process  was  considered  to  be  complete  within  say 
half  an  hour  after  adding  the  chemicals. 

Mr.  Wood  said  in  reply  that  if  dilute  hydro- 
chloric acid  be  added  when  the  precipitation  had 
reached  the  "  milky  "  stage,  immediate  clearing 
took  place,  but  later  on  no  appreciable  change 
was  apparent  in  the  time  required  for  a  titration, 
the  inference  being  that  these  larger  particles 
were  not  attacked  to  any  marked  extent.  The 
figures  given  for  the  removal  of  hardness  by  lime 
alone  did  not  refer  to  total,  but  to  temporary 
hardness.  It  was  not  possible,  using  theoretical 
quantities  of  reagent,  to  push  the  hardness  below 
3-5°.  By  the  use  of  excess  of  soda,  however,  it 
was  possible  to  reach  2-6°,  but  owing  to  the  excess 
solids  in  the  water  giving  rise  to  "priming"  there 
was  no  advantage  in  so  doing.  Softening  with 
the  "  theoretical  "  amount  of  lime  as  usually 
calculated  was  slow.  This  really  amounted  to  a 
deficit  of  lime,  as  further  lime  was  required  to 
combine  with  free  carbon  dioxide  in  the  water, 
to  precipitate  part  of  the  magnesium  permanent 
hardness  and  to  allow  for  impurities  in  the  lime. 
By  adding  successive  amounts  of  lime  a  point  had 
been  found  at  which  the  hardness  was  a  minimum, 
and  the  amount  of  lime  required  was  in  excess  of 
that  calculated  in  the  ordinary  way.  Most  of 
his  experiments  had  been  confirmed  on  the  plant 
as  well  as  in  the  laboratory. 


Communication. 


ON  THE  PERMANENT  SET  OF  RUBBER. 

BY    O.    DE    VKIES    AND    H.    J.    HELLENDOORN. 

In  the  mechanical  testing  of  rubber  a  study  is 
often  made  of  the  pormanent  set  or  some  other 
form  of  set  or  deformation.  A  further  study  of 
this  property  seemed  desirable,  in  the  flrst  place 
because  little  is  known  of  its  relationship  to  other 
mechanical  or  chemical  properties,  so  that  it  is 
still  an  open  question  whether  the  determination 


of  permanent  set  ought  to  be  included  in  the 
routine  testing  of  raw  rubber  or  not  ;  in  the  second 
place  because  the  permanent  set  being  admittedly 
dependent  upon  the  state  of  cure  of  the  vulcanised 
rubber  (the  set  for  instance  for  rubber-sulphur 
mixtures  being  greatest  for  undercured  material 
and  diminishing  as  the  cure  proceeds;,  no  definite 
data  have  been  published  up  till  now  to  reveal  the 
numerical  side  of  this  relationship. 

Schidrowitz  has  laid  full  stress  on  the  funda- 
mental importance  of  an  exact  determination  of 
the  stato  of  cure  in  all  mechanical  tests  on  vulcan- 
ised rubber  and  of  comparing  mechanical  proper- 
ties only  for  the  same  or  for  a  comparable  state 
of  cure*  ;  much  confusion  in  the  literature  must 
bo  ascribed  to  neglect  of  this  point.  In  the 
present  paper  we  intend  to  bring  forward  some 
data  bearing  on  the  study  of  the  relationship 
between  permanent  set  and  stato  of  cure,  and 
between  the  permanent  set  at  a  standard  state 
of  cure  and  other  mechanical  properties  of  rubber, 
especially  the  "  type  "  after  Schidrowitz. 

Experimental. 

For  vulcanisation  all  samples  were  mixed  in 
the  proportion  of  92  J  parts  of  rubber  and  7J  of 
sulphur  and  vulcanised  in  steel  frames  between 
steel  plates  in  live  steam  at  148°  0.  for  different 
lengths  of  time.f  To  determine  the  state  of  cure 
some  of  tho  rings  of  one  slab  were  tested  on  the 
Schopper  stretching  machine,  whilst  others  were 
used  for  the  determination  of  permanent  set. 

To  express  the  state  of  cure  three  methods 
might  have  been  chossn,  viz.,  (1)  the  time  of  cure 
at  148°  C.  ;  (2)  the  coefficient  of  vulcanisation  ; 
(3)  the  position  of  the  curve  obtained  on  the 
Schopper  stretching  machine,  which  we  express 
by  giving  the  length  at  a  load  of  1-30  kilos,  per  sq. 
mm.  (which  is  determined  graphically,  by 
plotting  on  millimetric  paper  the  average  breaking 
point  of  tho  rings  tested,  and  taking  the  length 
at  a  load  of  1-30  kilos,  by  using  the  slope  of  the 
final  part  of  the  curve,  taken  directly  from  the 
graphs  drawn  by  tho  testing  machine).  For  our 
present  purposes  we  chose  the  third  method,  since 
tho  second  involved  a  large  number  of  tedious 
sulphur  determinations,  and  gives  figures  which 
run  exactly  parallel  to  tho  "  length  at  1-30  kilos."; 
tho  first  is  not  so  exact,  as  small  errors  in  tempera- 
ture during  vulcanisation  are  not  eliminated. 

For  the  determination  of  the  permanent  set  we 
use  the  method  of  the  "  RyksvoorlichtingsdifcPft  " 
at  Delft.  Rings  of  the  same  dimensions  as  used 
on  tho  Schopper  stretching  machine  (inner  dia- 
meter of  the  rings  44-4  mm.,  breadth  3-75  mm., 
thickness  5  mm.),  are  stretched  on  a  specially 
made  glass  plate  8  mm.  thick,  with  rounded 
edges,  and  cut  obliquely  at  one  corner  to  facili- 
tate putting  on  and  taking  off  the  rings.  Tho 
length  of  the  gless  plate  is  so  chosen  that  the 
rings  ere  stretched  to  five  times  their  original 
length  (elongation  four  times  original  length). 
Before  being  put  on  the  glass  plate  the  rings  nrr 
measured  on  a  Schopper  testing  machine  for 
determination  of  permanent  set,  the  total  weight 
used  for  stretching  being  200  grms.  The  original 
length  under  this  weight  of  course  varies  somo- 
what  with  the  state,  of  cure,  the  readings  differing 
about  1  mm.  After  remaining  on  the  glass 
plate  for  24  hours  the  rings  aro  taken  off  and  six 
hours  later  the  length  is  again  determined.  We 
tako  the  precaution  to  put  the  ring  on  the  glass 
plate  in  a  fixed  position  with  a  mark  (series 
number  of  the  ring)  in  the  middle  between  the 
edges,  and  to  put  it  on  the  testing  machine  in 
exactly  the  same  position  before  as  after  stretching, 
with  tho  mark  below.  This  tends  to  avoid  orrora 
duo  to  small  differences  in  the  breadth  of  the  ring 

•  The  Rubber  Industry.  1914,  P-  212:  Rubber  Recuell,  IlaUvIa, 
10U.  p.  373. 
t  For  further  details  pee  India  Rubber  Journal,  13,  101. 
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or  to  slight  unevennesses  of  the  inner  surface 
and  to  the  greater  strain  the  ring  has  undergone 
on  the  edges  of  the  glass  plate.  The  original 
length  (half  of  the  inner  circumference)  of  the 
rings  being  70  rum.,  a  difference  of  one-helf  in 
the  permanent  set  means  only  0-35  mm.  difference 
in  the  measured  length  or  elongation,  so  that  only 
the  average  of  a  fair  number  of  determinations 
is  reliable  ;  the  more  so  as  the  reading  of  the  length 
before  and  after  stretching  is  always  more  or  less 
conventional,  the  ring  keeping  on  stretching 
slowly  over  several  tenths  of  a  millimetre  under 
the  applied  weight  of  200  grms.,  and  even  the 
way  in  which  the  weight  is  applied  (smoothly  or 
abruptly)  having  influence  upon  the  result.  We 
read  the  length  immediately  after  the  ring  has 
come  to  apparent  rest  after  letting  down  the 
weight  slowly.  The  elongation  calculated  as 
percentage  of  the  length  before  stretching  (70  mm.) 
gives  the  permanent  set. 

Relationship  between  permanent  set 
and  state  of  cure. 

That  the  permanent  set  varies  with  the  state 
of  cure  and  is  greater  for  undercured  than  for 
longer  cured  rubbers  is  a  well  known  fact,  which 
needed  no  further  corroboration.   But  no  numeri- 


cal data  were  available  as  to  the  relation  between 
permanent  set  and  state  of  cure,  enabling  one, 
for  instance,  to  calculate  the  permanent  set  for 
a  chosen  (say  a  fixed  standard)  state  of  cure  from 
determinations  on  a  sample  cured  differently.  We 
therefore  collected  sufficient  lots  of  homogeneous 
samples  of  various  types  of  rubber  and  determined 
the  permanent  set  for  each  of  them  in  several 
states  of  cure.  Pig.  1  gives  four  of  the  curves 
so  obtained,  the  state  of  cure  being  expressed  as 
"  Length  at  a  load  of  1-30  kilos."  (see  above). 
No.  41,  a  first  latex  crepe  rubber,  has  a  low  perman- 
ent set,  whilst  No.  117  C,  a  bark  crepe,  shows 
high  figures  in  all  states  of  cure. 

Table  I.  contains  data  for  15  typical  samples  of 
ordinary  plantation  rubber.  From  the  data  of 
the  ordinary  types  (Nos.  1 — 10)  so  obtained  we 
calculated  the  slope  of  these  curves  in  the  neigh- 
bourhood of  990%  and  of  1025%  (see  columns  7 
and  8  in  Table  I.)  and  found  the  following  average 
values:  for  a  state  of  cure  expressed  by  a  "length 
at  a  load  of  1-30  kilos."  of  990%,  the  increase  in 
permanent  set  is  008  for  an  increase  of  10  in 
'  length  at  1-30  kilos.  ;"  for  a  state  of  cure  ex- 
pressed by  a  "  length  at  a  load  of  1-30  kilos."  of 
1025%  the  increase  in  permanent  set  is  0-15  for 
an  increase  of  10  in  "  length  at  1-30  kilos." 
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41 

first  latex  crepe 
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16 

0-13 

1007 
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8 

— 

— 
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10 

— 
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4 
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— 
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— 

— 

1000 
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9 

__ 
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5 

— 
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4 

— 
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3-30 

5 

0  07 

— 
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+  017 
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Prom  these  figures  the   lowest    curve  in  Fig.  1 
is    constructed,    giving    the    average    increase    in 

permanent  set  for  different  slates  of  euro.  For 
the  eoi  I.!  I  Mm  ;>  ml  reduction  of  permanent  Bel  al 
differ*  nt  states  of  enre  the  Following  table  may 


Permanent 


870 


980 


1060 


Fig.   1. 


Permanent  set  lor  different  states  of  cure,  tour  samples  from 
're  bie  I. 

Below:  average  slope  of  ten  samples  (Table  I.). 

be  used,  which  gives  in  the  first  column  Che  state 
of  cure  at  which  the  permanent  set  was  deter- 
mined, and  in  the  second  the  correction  to  obtain 
the  permanent  set  at  our  standard  cure  (length 
at  a  load  of  1-30  kilos.  =990  %). 

Table  II. 


Length  at  130  kilos. 

Correction  in  permanent  set. 

1040 
1030 
1020 
1010 
1000 
990 
980 

-0-65 
-0-48 
-0-33 
-0-20 
-009 

+  0  07 

By  simple  calculation  similar  tables  can  be 
drawn  up  for  the  reduction  to  other  standard 
states  of  cure. 

The  above  curve  and  Table  II.  give  the  average 
from  our  determinations  ;  our  experimental  data, 
however,  are  not  sufficient  to  determine  whether 
the  curves  in  Fig.  1  run  parallel  in  all  classes,  i.e.. 
if  the  decrease  in  perman  'nt  set  for  the  same 
increase  in  state  of  cure  is  the  same  for  all  types 
of  rubber.  It  might  be  that  for  rubbers  with  a 
high  permanent  set  the  curve  is  somewhat  steeper  ; 
a  large  number  of  determinations  would  be 
necessary  to  settle  this  point,  which  we  did  not 
deem  to  be  of  sufficient  importance  to  justify  the 
amount  of  work  it  would  involve  being  undertaken 
at  present. 

Relation  between  permanent  sit  and 

"type"  after  Schidrowiiz. 

The     determinations     of     permanent      set.     for 

fifteen  samples   mentioned  above  enabled  us  to 

fix  the  permanent  set  of  these   samples  at  our 

standard    state    of    cure,    for    which    we    chose     the 

cure  at  which  the  length  at  a  load  of  1-30  kilos,  is 

if.M)",,  of  the  original.     The  values  are  found  in 


the  ninth  column  of  Table  I.  These  values  show 
a  close  relationship  with  the  property  called 
"  type"  by  Schidrowit/.,  which  expresses  the  slope 
of  the  stress-strain  curie  as  obtained  on  the 
Schopper  .machine  for  high  elongations  and  is 
calculated  by  means  of  the  formula:  * 
(Length  at  a  loadOl  1-04  kilos. — length  at  a  load  of  0-00  kilo.)x04. 
Schidrowit/.  attaches  high  importance  to  this 
factor  in  judging  the  quality  of  the  rubber, 
a  low  figure  for  '•  type  "  meaning  little  stretching 
by  a  fixed  increase  in  load  and  therefore  a  high 
quality  of  rubber. 
In  Fig.  -.  the  values  of  permanent  set  at 

standard    state    of    cure    are    plotted    against 
•'type"   of    the   samples   after    Schidrowitz 


our 

the 

it 


34       38       42       46       50       54 


type 

956 

fio 

j 

/203 

I|I2  S. 

r>n 

/ 

18* 

355 

/\\7 

'    C 

•v. 

5 

1 

yass 

II7C. 

40 

I2sJ/*'94 
•3^37 

£20. 

IS4 

1*8 

TD 

13 

41. 

SO 

f37 
58 

?0 

Type 

35      36      37       3d      39       40      41       42 

Fig.  2. 

Relation  between  permanent,  set  at  standard  Btate  of  cure, 
and  slope  or  type  of  the  Btieas-Btrain  curve  alter  Sehi.irowit; 
(see  Table  III.). 

Below:  lower  part  of  the  curve,  representing  the  normal  types 
ot  rubber,  on  an  enlarged  stale. 

will  be  seen  that  the  points  lie  very  approximately 
(within  the  limit  of  0-2  in  permanent  set)  on  a 
curved  line,  which  for  ordinary  rubber  with  a 
figure  for  type  of  34  to  40  is  nearly  a  straight  one. 
The  following  values  are  found  for  the  line  repre- 
senting the  average  : 

Tabli:   111. 


Type. 

Permanent  set. 

34 

1-9 

35 

22 

36 

2-53 

37 

2-87 

38 

3-2 

39 

3-54 

40 

3-9 

41 

4-3 

42 

475 

From  Table  I.  it  will  be  seen  that   the  great c 

deviations  from  this  average  are  0*38  in  permaneiri 
s.-t  for  sample  220  (imitation  Para-ball)  and  0  -•• 
for    sample     117  0    (bark    crepe),    whilst     for    ' 

•  Schidrowitz.  and  Goldsbrough,  India  Rubber  J..  61,  505. 
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other  samples  the  average  deviation  is  only  0-12 
and  does  not  exceed  0-2.  As  "  type  "  is  only 
determined  with  intervals  of  J.  and  the  permanent 
set  even  with  a  large  number  of  rings  is  subject 
to  a  rather  large  experimental  error,  the  relation 
between  permanent  set  and  type  may  be  regarded 
as  very  close. 

To  test  this  relationship  further  we  may  make  use 
of  our  determinations  of  permanent  set  on  a 
number  of  other  samples  (Table  IV.).  As  the 
determinations  were  not  all  made  at  the  standard 
state  of  cure,  we  reduced  the  values  in  column  5 
of  Table  IV.  to  those  of  column  7,  using  the  correc- 
tion from  Table  II.  wh#re  needed.  In  plotting 
the  values  so  obtained  in  Fig.  2,  it  will  be  seen 
that  for  29  samples  the  figures  do  not  differ  from 
the  curve  by  more  than  0-3  in  permanent  set,  the 
average  difference  being  ±0-11.  As  the  number 
of  rings  from  which  the  permanent  set  is  derived 
was  seldom  more  than  2  or  3,  this  deviation  must 
be  regarded  as  lying  well  within  the  limits  of 
experimental  error.  Four  samples  (153  O.  P,  S,  T) 
show  a  difference  of  +0-34  to  +0-58;  these  are 
smoked  sheet  coagulated  by  a  solution  in  water  of 
the  gases  from  burning  sulphur.  Only  four  samples 
show  a  very  marked  difference,  viz.,  Nos.  386  and 
524  (crepe  prepared  from  slab  rubber)  +0-80  and 
-f-1-25.  No.  33  B  (crepe  more  than  1  cm.  thick) 
+  1-07,   and    No.    32     (imitation     Para-ball) +  1-72 


It  is  interesting  to  note  that  these  four  samples 
all  contain  more  serum-substances  than  ordinary 
estate  rubber  and  are  rapid  curing  ;  No.  220 
however,  the  imitation  Para-ball  mentioned  in 
Table  I,  shows  a  smaller  deviation  (+0-38)  than 
that  found  for  tins  sample  No.  32.  It  may  be 
remarked  that  sample  134  E.  first  clot  obtained 
by  partial  coagulation,  which  contains  more 
nitrogen,  resin,  and  ash  than  ordinary  crepe, 
shows  the  normal  proportion  between  perman  nt 
set  and  type. 

Conclusions. 

The  permanent  set  of  vulcanised  mixtures  of 
92  i  parts  of  rubber  and  7i  parts  of  sulphur, 
determined  by  stretching  rings  for  24  hours  to 
five  times  their  original  length  and  reading  the  set 
after  six  hours'  rest,  decreases  with  advam  ing 
state  of  cure,  the  average  decrease  being  expressed 
by  the  lower  curve  in  Fig.  1  and  by  the  figures  in 
Table  II.  These  data  allow  one  to  calculate  the  set 
at  our  (or  any  other)  standard  cure  from  determin- 
ations at  other  states  of  cure. 

The  permanent  set  for  our  standard  state  of 
cure  shows  a  very  close  relationship  with  the 
property  called  "  type  "  by  Schidrowitz,  being  the 
slope  of  the  stress-strain  curve  for  high  elongations. 
This    relationship    is     expressed    by    Fig.    2     and 
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smoked  sheet 

39 
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4 

3-53 
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2 

— 
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first  latex  crepe 

38 
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-0-05 

144  A— E 
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5 
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145  C— F 

ditto 

37 
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4 
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— 

— 
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2 
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-0-05 
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305 
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-015 
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— 

974 

3-76 

2 

3-72 

+  0-18 
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39 
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2 

3-32 

-0-22 
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— 

. — . 

1020 
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3-83- 

+  013 
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ditto 

38! 

979 

3-35 

2 

3-43 

+  0  06 

153  H 

ditto 

1 

973 

3-21 

■j 

3-32 

-0-22- 

153  L 

ditto 

39| 

993 

3-81 

2 

3-78 

+  0-08 

153  K 

ditto 

39 

985 

3-43 

3 

3-4U 

-0-08 

154  A 

first  latex  crSpe 

989 

2-93 

3 

2   14 

-0-26 

154  C 

ditto 

- 

993 

3-5 

3 

3-47 

+  0-10 

154  L 

ditto 

974 

315 

3 

3-25 

-0-29 

154  M 

ditto 

39 

991 

3-72 

3 

3-71 

+  0-17 

171 

first  latex  crepe 

37 

983 

2-79 

3 

2-84 

-0-03 

491 

first  latex  crepe  mixed  normally 

37 

1017 

3  15 

3 

2-88 

+  0-01 

491 

ditto  mixed  on  very  hot  r<>lN 

37 

1008 

314 

3 

295 

+  008 

134   A 

first  latex  crepe,  after  partial  coagu- 

lation 

36 

1024 

2-64 

3 

— 

— 

977 

2-58 

4 

2-59 

+  006 

134  E 

first  latex  crepe,  first  clot  in  partial 

coagulation 

351 

1007 

2-4G 

2 

2-29 

-007 

140  A 

first  latex  crSpe,  after  partial  coagu- 

lation 

351 

1011 

2-7 

5 

2-49 

+  0-13 

112  R 

scrap 

39} 

1018 

375 

4 

— 

— 

93  7 

3-68 

3 

3-70 

-0  02 

112  T 

lump 

38 

974 

317 

2 

— 

— 

9'.w 

3-07 

4 

3  13 

-007 

113  U 

Compo  (lump,  scrap,  bark) 

39 

1025 

43 

3 

— 

— 

998 

3-85 

3 

3-83 

+  0-29 

117  A 

scrap 

39 1 

993 

3-81 

•> 

3-78 

+  0  06 

117  B 

lump 

37! 

1063 

3-48 

4 

310 

+  0-06 

32 

imitation  Para-ball 

39 

1007 

5-4 

2 

5-26 

+  1-72 

983 

5-25 

■', 

— 

— 

386 

slab-rubber  creped 

.14 

1025 

3  07 

a 

— 

— 

977 

2-53 

9 

2-70 

+  0-80 

524  N 

slab-rubber 

331 

995 

3-04 

6 

3  0 

+  1-25 

524  N 

the  same,  washed  and  crSped  very 

thoroughly 

331 

1000 

8-10 

3 

3-02 

+  1-27 

969 

2-86 

3 

— 

— 

33  B 

very  thick  crepe 

36 

1056 

4-88 

14 

— 

— 

1000 

3-67 

5 

3-6 

+  1-07 
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Table  III.,  and  takes  the  form  of  a  curve,  which  for 
ordinary  estate  rubbers  with  a  figure  for  "type"  of  34 
to  40  may  be  regarded  as  a  straight  line.  Only  for 
Borne  special  cases  of  rubber  with  an  abnormal 
content  of  serum-substances  (imitation  Para- 
ball,  slab  rubber  after  Eaton,  rubber  completely 
dried  as  very  thick  cr£pe)  marked  deviations  were 
found. 

As  the  "  type  "  in  ordinary  routine  testing  of 


raw  rubber  can  be  determined  in  the  same  operation 
as  tensile  strength,  a  separate  test  for  permanent 
set — when  using  the  above-named  mixture  of 
rubber  and  sulphur  only — is  superfluous  for 
ordinary  samples  ;  only  in  the  case  of  rubber 
prepared  by  special  methods  a  deviation  from 
the  above  given  relationship  may  occur  and  lead 
to  valuable  conclusions. 

Central  Rubber  Station,  Buitenzorg. 
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De#ig7i  and  man  ipxdalion  of  gas  furnaces.     Forshaw. 
See  Ha. 

Patents. 

Heating  and  boiling  pans,  heated  calendering  rollers, 
heating  tables  and  like  apparatus.  H.  V.  Senior, 
Bracebridge  Heath.  Lincolnshire.  Eng.  Pat. 
110.803,  Nov.  4,  1910.  (Appl.  No.  15,767  of 
1916). 

An  oil  bath  or  jacket,  provided  with  an  extension 
to  maintain  an  approximately  constant  level,  is 
interposed  between  the  boiling  pan  and  the  source 
of  heat  ;  the  area  of  oil  surface  in  tho  extension 
is  large  compared  with  the  annular  area  of  the 
oil  bath.  The  gas  and /or  the  air  are  preheated 
on  their  way  to  the  burners  by  being  passed  through 
coils  or  around  annular  partitions  in  the  space 
between  the  oil  bath  and  the  outer  casing.  Means 
are  provided  for  automatically  controlling  the 
temperature  of  the  oil. — W.  H.  C. 

Distillation  of  liquids.  O.  Stalhane  and  O.  O. 
Kring,  Ludvika,  Sweden.  Eng.  Pat.  110,821, 
Nov.  27,  1916.     (Appl.  No.  16,998  of„1916.) 

The  water  or 
other  liquid  is  fed 
into  the  constant 
level  device,  10, 
and  passes  down 
the  pipe,  9,  into 
the  reservoir,  7. 
It  then  flows  up 
-the  pipe,  6,  into 
the  still,  1.  where 
it  is  vaporised  by 
the  electric  heater, 
2.  The  vapours 
pass  out  of  the 
aperture,  16,  into 
the  outer  conden- 
sing chamber,  4, 
and  thonce 
through  the  pipes, 
12.  into  the  reser- 
voir, 13.— W.II.C. 


Evaporating  apparatus.  Kestner  Evaporator  and 
Engineering  Co.,  Ltd.,  J.  A.  Reavell,  and  W.  G. 
Mann,  London.  Eng.  Pat.  110,921,  Oct.  6, 
1910.     (Appl.  No.  14,208  of  1916.) 

Evaporating  apparatus,  more  particularly  for  use 
in  de-salting  saline  solutions,  comprises  a  tubular 


heater  and  a  vapour  separator.  Valvod  pipes 
connect  the  top  of  the  heater  with  the  vapour 
space  of  the  separator,  and  tho  bottom  of  the 
heater  with  the  separator  at  a  point  just  below  the 
liquid  level.  To  ensure  better  circulation  and 
quicker  heating  from  the  cold,  an  additional 
valved  pipe  is  provided  connecting  tho  bottom  of 
the  separator  with  the  pipe  leading  to  the  bottom 
of  the  heater,  or  directly  with  tho  bottom  of  the 
heater.  The  valve  in  this  pipe  is  closed  after  the 
liquid  in  the  system  is  heated. — W.  F.  F. 

Refrigerating  process  and  apparatus.  C.  Cortesi, 
E.  Prassone,  E.  Erani,  and  A.  Contin,  Rome. 
Eng.  Pat.  103,312,  Jan.  13,  1917.  Under  Int. 
Conv.,  Jan.  13,  1916.  (Appl.  No  655  of  1917.) 
Addition  to  Eng.  Pat.   1853,  Feb.  5,   1915. 

In  a  refrigerating  apparatus  of  the  type  described 
in  the  principal  patent,  liquid  is  evaporated  in 
a  boiler,  the  vapour  operates  an  ejector  and  is 
condensed,  and  the  condensed  liquid  returns 
to  the  boiler  by  gravity.  Part  of  the  liquid  from 
the  condenser  circulates  through  an  expansion 
coil  where  it  is  vaporised,  and  returns  to  the 
condenser  through  the  ejector  which  causes  the 
circulation.  Two  liquids  of  different  specific 
gravities  which  do  not  mix  are  now  used,  the 
heavier,  such  as  mercury  or  water,  circulating 
through  the  boiler,  ejector,  and  condenser,  and 
the  lighter,  such  as  ether  or  benzol,  circulating 
through  the  condenser,  expansion  coil,  and 
ejector. — W.  F.  F. 

Pulverising  mills.  The  Raymond  Brothers  Impact 
Pulverizer  Co.,  Assignees  of  R.  A.  Lachmann 
and  W.  B.  Senseman,  Chicago,  111.,  and  A.  W. 
Raymond,  Evanston,  111.,  U.S.A.  Eng.  Pat. 
101,962,  July  24,  1916.  (Appl.  No.  10.411  of 
1916.)     Under  Int.   Conv.,   Oct.   23,    1915. 

The  discharge  port  of  a  pulveriser  is  provided  with 
a  regulator  to  control  the  fineness  of  the  product, 
consisting  of  a  series  of  radial  arms  mounted  on  a 
shaft  by  which  it  is  rotated  and  along  which  it  can 
be  moved  to  or  from  the  conical  outlet  so  that 
the  size  of  the  opening  is  varied.  A  current  of  air 
is  passed  through  the  pulveriser  to  remove  tho 
product.— W.  II.  ('. 

Grinding  mills  and  the  like.  W.  A.  Cloud,  London. 
Eng.  Pat.  110,816,  Nov.  23,  1916.  (Appl.  No. 
16,817  of  1916.) 

The  materials  are  passed  between  a  number  of 
rotary  discs  which  alternate  with  fixed  discs  and 
are  surrounded  by  a  casing.  The  discs  havo  rows 
of  grinding  pins  of  square  or  angular  cross  section 
mounted  on  their  faces,  and  the  discs  themselves 
are  of  increasing  diameter  and  set  closer  together 
from  the  inlet  to  the  outlet  of  tho  machine.  The 
casing  is  divided  into  compartments  by  fixed  or 


Vol.  XXXVI.,  No.  24] 


Cl.  I.— GENERAL;   PLANT;  MACHINERY. 


1263 


rotating  partitions  provided  with  openings  for 
the  passage  of  the  materials  from  one  compart- 
ment to  the  next. — W.  H.  C. 

Tube  mills  ;   Liner  for 


.  F.  E.  Johnson,  Salt 
Lake  City,  Utah,  Assignor  to  American  Man- 
ganese Steel  Co.,  Augusta,  Me.  U.  S.  Pat. 
l,243,742,Oct.22,1917.Dateofappl.,May  26,1916. 
A  tube  mill  with  central  cylindrical  portion  and 
conical  ends  is  provided  with  a  liner  consisting 
of  a  number  of  lining  plates  with  bevelled  edges. 
The  plates  are  locked  and  held  in  position  by 
removable  wedge-shaped  holding  bars,  those  in 
the  cylindrical  part  of  the  mill  extending  beyond 
the  outer  working  surface  of  the  lining  and  those 
in  the  conical  portion  diminishing  in  height  above 
the  outer  surface  of  the  plates  towards  the  ends 
remote  from  the  cylindrical  portion  of  the  mill. 
These  ends  of  the  bars  lie  flush  with  the  face  of  the 
lining  plate. — J.  H.  P. 

[Tunnel]  furnaces.  C.  M.  Stein  et  Cie.,  Paris. 
Eng.  Pat.  106,606,  Nov.  24,  1916.  (Appl.  No. 
16,895  of  1916.)  Under  Int.  Conv.,  May  25, 
1916. 

In  a  tunnel  furnace  of  the  kind  in  wkich  the 
material  passes  in  succession  through  a  preliminary 
heating  passage,  a  central  maximum  temperature 
passage,  and  a  progressive  cooling  passage,  the 
two  passages  of  lower  temperature  are  heated  by 
independent  supplies  of  fuel  and  air  without  the 
use  of  regenerators.  The  gas  and  air  for  heating 
the  central  passage,  or  the  air  only,  pass  through 
continuous  or  alternate  regenerators  to  the  central 
combustion  space  of  the  furnace. — W.  F.  F. 

Furnaces  and  the  like  ;    Method  of  and  means  for 

lining  or  re-lining  .     I.  Hall,  Birmingham. 

Eng.  Pat.  111,007.  Jan.  31,  1917.  (Appl.  No. 
1558  of  1917.) 

In  the  method  of  lining,  re-lining,  or  repairing 
furnaces  and  the  like  by  the  insertion  of  a  core 
around  which  the  refractory  material  is  placed  and 
subsequently  withdrawing  the  core,  the  lower  part 
of  the  furnace  is  enlarged  to  form  a  combustion 
chamber  and  a  corresponding  supplementary 
annular  core  is  also  used.  The  combustion 
chamber  may  be  in  the  form  of  a  frustum  of  a  cone 
with  or  without  a  lower  cylindrical  portion.  An 
additional  core  may  also  be  provided  to  form  a 
tangential  inlet  to  the  combustion  chamber.  The 
annular  core  may  be  made  in  sections  to  facilitate 
withdrawal. — W.  F.  F. 

Extracting  dust  from  gases  and  vapours,  applicable 
also  for  collecting  particles  of  flour,  cement,  and 
other  substances  ;  [Electrical]  apparatus  for  — — . 
G.  A.  Gallot,  Paris,  and  P.  M.  N.  Poussin, 
Pantin,  France.  Eng.  Pat.  110,774,  Sept.  28, 
1916.     (Appl.  No.  13,826  of  1916.) 

To  prevent  sparking  and  so  allow  a  current  of 
greater  intensity  to  be  used  in  electrical  dust 
separators,  the  central  electrode,  if  a  wire,  is 
provided  at  the  inlet  and  outlet  with  sleeves  of  glass, 
mica,  or  other  dielectric  medium,  mounted  con- 
centrically upon  the  wire  and  projecting  some 
distance  into  the  surrounding  perforated  cylindrical 
electrode.  If  the  central  electrode  is  a  wire 
cylinder  then  both  ends  are  tapered  or  rounded 
off  to  increase  the  spark  gap. — W.H.  C. 

Expressing  liquid  from  materials  [sewage  sludge 
and  fish   refuse]  containing   the  same  ;    Process 

for .     J.    W.    Hinchley,    London,    and    G. 

Gorton,  Bexhill-on-Sea.  Eng.  Pat.  110,601, 
Oct.  26,  1916.  (Appl.  No.  15,262  of  1916.) 
Addition  to  Eng.  Pat.  3998,  Mar.  13,  1915 
(this  J.,  1916,  1254). 

The  process  for   expressing  liquids   described   in 


the  principal  patent  is  applied  to  sewage  sludge 
and  fish  refuse.  The  preliminary  pressing  is 
carried  out  at  a  pressure  of  about  £  ton  per  sq.  in., 
the  steam  admitted  at  about  200  lb.  per  sq.  in. 
and  at  a  temperature  about  380°F.  (193°  C),  and 
the  final  pressing  carried  out  at  about  2  tons  per 
sq.  in. — W.  F.  F. 

Desiccating  fluids  ;    Means   and   methods   of  . 

C.  E.  Rogers,  Detroit,  Mich.    U.S.  Pat.  1,243,878, 
Oct.  22,  1917.     Date  of  appl.,  Sept.  17,  1914. 

The  fluid  is  sprayed  into  and  falls  through  a 
current  of  heated  air  in  a  chamber,  and  the  moist 
air  passes  through  a  screened  aperture  in  the 
chamber  wall  near  the  bottom. — J.  H.  P. 

Dryer.  [Process  of  drying.]  C.  A.  Wendell,  Joliet, 
111.  U.S.  Pat.  1,244,007,  Oct.  23,  1917.  Date 
of  appl.,  June  12,  1915. 

Granular  or  lumpy  material  is  fed  by  a  flowing 
stream  to  successive  sections  of  an  annular  mass 
of  the  material  which  is  rotated  to  expel  water, 
and  the  material  is  expelled  in  successive  sections 
by  centrifugal  force.  The  discharged  section  is 
just  in  advance  of  the  section  which  is  being  fed. 

—J.  H.  P. 

Liquid  and  gas  contact  apparatus.  A.  M.  Webb. 
Charlotte,  N.C.,  U.S.A.  Eng.  Pat.  110,724, 
June  30,  1917.  (Appl.  No.  9452  of  1917.) 

In  an  apparatus  for  intimately  mixing  vapours 
or  gases  with  each  other  or  with  liquids,  e.g., 
in  the  manufacture  of  sulphuric  acid,  a  number 
of  short  tubular  mixing  devices  are  packed  in 
a  tower.  Each  mixing  device  comprises  a  tube 
spirally  corrugated  and  provided  internally  and 
externally  with  helices  corrugated  longitudinally 
and  of  opposite  pitch.  The  whole  is  enclosed  in 
an  outer  tube.  The  gases  enter  at  the  bottom 
of  the  tower,  passing  upwards  through  the  mixing 
devices,  which  are  arranged  in  staggered  relation, 
and  the  absorbing  liquid  is  sprayed  into  the  top 
of  the  tower. — W.  F.  F. 

Vacuum  pumps  and  compressors  used  for  the  pneu- 
matic transport  of  grain  and  granular  materials. 
0.  Bentham,  and  Henry  Simon,  Ltd.,  Man- 
chester. Eng.  Pat.  110,983,  Dec.  16,  1916. 
(Appl.  No.  18,090  of  1916.) 

Piston  rings  for  vacuum  pumps  or  air  compressors, 
for  use  in  pneumatic  apparatus  for  the  transport 
of  grain  or  granular  materials,  are  made  wholly  or 
partly  of  anti-friction  metal  or  alloy  so  that  liquid 
lubricant  is  unnecessary.  The  rings  are  provided 
with  recesses  filled  with  graphite  or  other  drv 
lubricant. — W.  F.  F. 


Washing  sand;  Machines  for .     J.  Southall, 

Worcester.     Eng.  Pat.   111,061,  June  26,  1917. 
(Appl.  No.  9147  of  1917.) 

A  sand  washer  comprises  a  tank  the  bottom  of 
which  is  composed  of  parallel  cylindrical  sections 
each  provided  with  a  paddle  stirring  device.  All 
the  bearings  are  above  the  surface  of  water  in  the 
tank.  Sand  to  be  washed  is  introduced  at  one 
end,  passes  through  the  compartments  of  the  tank 
in  succession,  -and  is  withdrawn  from  the  last 
compartment  by  rotating  scoops  from  which  it  is 
discharged  at  the  inner  ends  into  the  smaller  end 
of  a  concentric  horizontal  cone.  Suitable  drain 
holes  for  water  are  also  provided  in  the  scoops. 
The  sand  finally  passes  out  from  the  larger  end 
of  the  cone,  and  washing  water  passes  through 
the  tank  in  the  reverse  direction  to  that  of  the 
sand.— W.  F.  F. 
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Thermostats.  II.  II.  Grundy,  London.  Eng.  Pat. 
1 10,038,  Nov.  7.  1916.  (Appl.  No.  15,962 of  1916.) 
Addition  to  Eng.  Pat.  5311,  Mar.  2,  1012. 

Valves  fur  controlling,  reversing,  and  by-passing 
the  floic  of  gas  through  scrubbers,  purifiers, 
condensers,  and  the  luce.  H.  Dempster  and 
Sons,  Ltd..  and  .1.  !•:.  Horsfall,  Elland.  Eng.  Pat. 
L11.036,  Mar,  28, 1917.  (Appl.  No.  1477  of  1917.) 

Adhesive,  plastic,  or  semi-fluid  substance*  ;   Process 

and    apparatus   for    extracting   fluid   from . 

A.  N.  Hood.  Newton,  Mass..  l.S.  \.  Bng.  l'at. 
110,737,  Sept.  11,  1917.  (Appl.  No.  13,0:55  of 
1917.) 

See  U.S.  Pats.  1,240,810  and  1,242,518  of  1917  ; 
this  J,.  1917,   1191,    1227. 

Gas  burners  for  metallurgical   and   other  furnaces. 
Eng.  Pat.   110,960.     Sec  IIa. 

Method  of  and  apparatus  for  draining  and  eon' 
centrating  coal  and  other  slimes  and  materials  of 
a  like  nature.     Eng.  l'at.   110,994.     See  IIa. 
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Coals;    The  nitrogen  content  of  oxidised ■ 


.      P. 
Mahler.  Comptes  rend.,  1917,  165,  634  -036. 

THE  percentage  of  nitrogen  in  coal  varies  from 
0-7  to  2-5%.  The  author  confirms  the  view  of 
H.  Fayol  that  the  main  effect  of  the  action  of  air 
on  coal  is  to  oxidise  and  dehydrogenate  the 
organic  matter,  with  Formation  of  humic  matters. 
Analyses  were  made  of  eight  samples  of  Decaze- 
ville  coals  which  heat  up  readily  under  the  action 
of  oxygen  and  ignite  spontaneously.  The  speci- 
mens were  taken  at  the  outcrop  at  Combes  in 
the  vicinity  of  an  interstratification  of  sandstone, 
where  coals  with  various  degrees  of  oxidation  are 
formed,  from  those  of  8000  cals.  and  36%  of 
volatile  matter  to  5200  cals.  and  52%  of  volatile 
matter.  Calculated  on  the  pure  coal  substance 
the  carbon  ranged  from  81-4%  to  64-9%,  the 
hydrogen  from  5-3%  to  3-0%,  the  nitrogen  from 
1-7",,  to  2-5%,  the  oxyt'i'ii  and  sulphur  (by  differ- 
ence) from  11-6%  to  29-6%.  The  percentage 
of  humic  matter  in  the  raw  coal  increased  from 
0*5  to  70%.  Allowing  for  ash  and  water,  the 
proportion  of  nitrogen  is  very  little  altered  except 
in  the  coals  greatly  decomposed  and  almost 
completely  transformed  to  humic  matter,  in 
which  case  the  nit rogen  content  appears  to  im  ruase, 
approaching  the  figure  met  with  in  ordinary 
table    humic    matter. — J.  E.  C. 

1  [tuition  of  gaseous  mixtures  ;    Temperature  of 


.1.   VV.   Mc David.    Chem.  Soc.  Trans.,  1917.   Ill, 
1008—1015. 

Measurements  of  the  temperature  of  ignition 
of  a  number  of  gaseous  mixtures  were  made  by 
igniting  a  small  volume  of  the  mixture  contained 
in  a  soap  bubble  by  mean--  of  a  heated  body,  the 
temperature  <>f  which  could  be  noted  as  ignition 
took  place.  Several  forms  of  ignition  apparatus 
were  tested;  that  finally  adopted  consisted  of  a 
platinum  wire  wound  round  mica,  and  connected 
with  storage  batteries,  a  variable  resistance,  and 
an  ammeter.  Ammeter  readings  for  four  known 
temperatures  were  taken  by  melting  small  quanti- 
ties of  pure  salts  of  known  m.pts.  on  the  wire.  A 
graph  was  constructed  from  these  readings  whereby 
the  temperature  could  be  determined  from  the 
amperage.  This  was  found  more  reliable  than 
using  a  thermo-couple.  Results  obtained  for  the 
ignition  temperature  of  various  mixtures  by  this 
method  were  as  follows  : — coal  gas — air,  878°  C.  ; 
ethylene— air,  1000°  C. ;    hydrogen— air,  747°  C. ; 


carbon  monoxide — air,  931  <'.;  petrol — air,  995  C.  : 
ben/em — air,  1062'  C.  ;   ether    -air.  1033"  C. 

— L.  A.  C. 

Flame;  "  Uniform  movement"  during  tin-  propa- 
gation of -.     \Y.   Mason  and  H.   V.  Wheeler. 

('hem.  Soc.  Trans..   1917.    Ill,   10  11—1057. 

THE    authors    diSCUSS    deductions    Of    Mallard    and 

Le  Chatelier  (Ann.  des.  Mines,  1883,  [viii.],  4,  274) 
and  others  concerning  the  speed  of  flame  during 
"uniform  movement."  especially  that  one 
according  to  which,  in  mixtures  having  the  same 
conductivity  for  heal .  t  be  speed  of  the  Ham.-  during 
the  uniform  movement  should  be  directly  pro- 
portional to  T — t,  and  inversely  proportional  to 
t—9  (T.  t.  and  0  are  respectively  the  temperatures 
of  the  gases  during  combustion,  during  ignition. 
and  before  ignition.)  It  is  shown  experimentally 
that  this  relation  holds  very  closely  for  mixtures 
of  methane  and  oxygen  in  which  complete  com- 
bustion takes  place  ;  when,  however,  combustion 
is  incomplete,  the  above  ratio  is  generally  higher 
than  the  velocity  requires.  In  measuring  the 
velocities  of  flame,  the  tube-,  employed  should  be 
between  •">  and  1(1  cm.  in  diameter.  Under  5  cm., 
cooling  by  the  walls  of  the  tube  reduces  the  velocity 
to  a  considerable  extent  ;  .above  10  cm.,  convection 
currents  cause  vibratory  movements  which  increase 
the  true  velocity.  Ignition  should  be  effected 
at  or  within  3  or  4  cm.  of  the  open  end  of  the  tube  ; 
if  it  takes  place  within  the  tube,  flame  travels  in 
both  directions  from  the  point  of  ignition,  resulting 
in  vibratory  motion,  and  very  variable  speed  records 
are  obtained. — L.  A.  C. 

Sulphur;  Use  of  the  water  from  the  Lewis- Thompson 
calorimeter  tor  the  determination  of  — - —  in  fuels. 
P.  Faleiola.  Annali  Chim.  Appl.,  1017,  8, 
77—82. 

In  calorimetric  determinations  of  lignite  and  other 
fuels  in  the  Lewis-Thompson  calorimeter,  sulphur 
is  completely  oxidised  to  sulphuric-  acid.  It  may 
be  readily  determined  by  evaporating  500  c.e.  of 
water  from  the  calorimeter  to  a  small  bulk. 
acidifying  the  liquid  with  hydrochloric-  acid,  and 
precipitating  the  sulphur  as  barium  sulphate. 
The  results  thus  obtained  with  lignites  containing 
from  1  to  4%  of  sulphur  were  about  0-1%  higher 
than  those  obtained  ley  Eschka's  method.-  -< '.AM  . 

Gas  furnaces  ;  Design  and  manipulation  ot  - 
A.  Forahaw.  (Manchester  ana  District  Junior 
Gas  Vssociation,  Nov.  2,  1917.  Gas  J.,  1017. 
140,  327—331.  372—875. 

The  thermal  efficiency  of  coke-fired  crucible 
furnaces  is  very  low,  being  only  •">",,  for  the  best 
pit  furnaces  and  15%  for  the  best  tilting  furnai 
The  fuel  costs  arc-,  however,  also  so  low  that  it 
only  by  studying  all  the  factors  that,  (he-  cost  of 
melting  metals  by  coke  and  by  gas  can  be-  compared. 
Great  care  should  be  taken  of  the  linings  of  gas 
furnaces,  to  minimise  wear  or  corrosion  by  the 
slagging  of  spilt  metal.  Apart  from  the  inter* 
ference  of  molten  slag  with  the  burners,  destruction 

of  the  lining  leads  to  enlargement  of  the  com- 
bustion space  round  the  crucible  and  consequent 
increased  fuel  consumption.  Accumulation  of 
slag  should  be  prevented.  Using  gas  furnai 
melts  can  be  put  through  more  quickly,  so  that 
the  output  of  a  given  number  of  furnaces  can 
increased  from  50%  upwards.  Hints  arc-  given 
on  the  care  of  crucibles,  preliminary  annealing, 
drying,  and  attention  to  the  action  of  fluxes.  The 
labour  costs  of  melting  by  gas  an-  le^s  than  by 
coke  firing,  no  fuel  and  ash  having  to  be  handled. 
The  life  of  tin-  crucibles  is  alsor  usually  longer. 
In  works  practice  the  gas  consumption  is  deter- 
mined by  a  number  of  factors,  which  must  he 
taken  into  consideration  in  estimating  the  practical 
efficiency  of  melting  with  gas.     The  author  does 
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not  favour  the  use  of  high  pressure  gas  as  against 
air  blast.  Increased  efficiency  can  be  attained  by 
preheating  the  metal  by  means  of  the  hot  products 
of  combustion,  the  saving  of  gas  being  as  much  as 
on? -third.  On  the  other  hand,  recuperation  in 
small  gas  melting  furnaces  has  not  yet  been  found 
of  any  appreciable  benefit.  Preheating;  however, 
may  prove  injurious  by  oxidation  of  the  metal, 
involving  changes  of  composition  and  properties. 
Gas-heated  annealing  ovens  may  be  of  the  natural 
draught  or  air  blast  types,  or  of  an  intermediate 
type  using  air  driven  by  a  low-pressure  fan  at  6  in. 
water  pressure.  The  ovens  are  generally  heated 
internally  to  diminish  gas  consumption,  and  it  is 
desirable  to  provide  means  for  making  the  atmos- 
phere oxidising  or  reducing  to  suit  the  materials 
under  treatment.  Hardening  and  tempering  of 
steels  are  discussed  and  the  advantages  of  salt 
baths  with  controlled  temperatures  are  emphasised 
where  precision  is  important.  The  manipulation 
of  gas  furnaces  is  facilitated  by  uniformity  of 
composition,  calorific  value,  and  pressure  of  the 
gaseous  fuel.  It  is  often  a  great  advantage  to 
pass  the  supply  of  town  gas  through  a  governor 
before  use. — H.  J.  H. 

Carbonising  coal ;   Most  economical  method  of 


for  supplying  light,  heat,  and  poicer  by  the  gas 
industry  and  the  maximum  supply  of  munitions 
of  war.  J.  West.  Southern  Assoc,  of  Gas  Eng. 
and  Managers,  Nov.  8,  1917.  Gas  J.,  1917,  140, 
314—320. 

The  paper  gives  results  of  experiments  in  the 
carbonisation  of  coal  for  various  purposes.  Tests 
made  on  Kent  coal  (Beresford  seam)  were  dis- 
appointing owing  to  the  low  percentage  of  volatile 
matter  and  high  ash  content.  Results  at  high 
temperature  in  retorts  of  the  Glover-West  type 
showed  a  loss  of  5Jd.,  and  at  low  temperature  of 
lis.  per  ton  of  coal  carbonised.  Aiter  a  few  pre- 
liminary trials  in  horizontal  retorts,  a  coal  was 
found  of  suitable  quality.  Thus  Haigh  Moor  coal 
gave  in  small  horizontal  retorts  11,800  cb.  ft.  of 
gas  of  457  B.Th.U.  net,  14-57  galls,  of  tar,  21-6  lb. 
of  ammonium  sulphate,  and  70  %  of  good  quality 
coke.  1000  tons  of  this  coal  tested  in  Glover- West 
vertical  retorts  at  St.  Helens  gave  the  following 
results  at  high  and  medium  temperatures  respec- 
tively. Temperature  inside  retorts,  1362°  and 
1160°  C.  ;  gas  per  ton,  corrected,  14,050  and 
13,387  cb.  ft.  ;  gross  calorific  value,  556  and 
567-7  B.Th.U.  ;  tar  per  ton  of  coal,  16-06  and 
16-5  galls.  ;  ammonium  sulphate  per  ton  of  coal, 
23-6  and  26  lb.  The  profit  at  high  temperature 
is  given  as  £1  Is.  2d.  per  ton  of  coal  carbonised, 
and  at  medium  temperature  as  18s.  4d.  per  ton. 
When  the  gas,  stripped  of  benzol  and  toluol,  was 
re-passed  through  the  charge,  the  make  of  gas 
was  slightly  increased,  the  volatile  matter  in  the 
coke  was  reduced  to  zero,  and  the  make  of  tar 
was  increased  by  some  2  to  3  galls,  per  ton.  The 
calorific  value  of  the  gas,  after  being  stripped  of  its 
illuminants,  was  never  below  450  B.Th.U.  The 
advantages  of  high  temperature  carbonisation  are 
summarised  as  follows  : — Less  ground  area  is 
required  for  buildings,  less  carbonising  plant, 
capital,  and  labour,  higher  yield  of  gas,  better  and 
harder  coke,  tar  and  liquor  not  reduced  in  quantity 
and  of  better  quality  for  war  work.  The  author 
gives  the  following  results  of  continuous  steaming 
in  vertical  retorts  built  up  in  segments  of  special 
silica  material.  Temperature  outside  retorts, 
1395°  C.  ;  gas  per  ton,  corrected.  15,487  cb.  ft.  ; 
gross  calorific  value,  506  B.Th.U.  ;  tar  made, 
17;7  galls.  ;  ammoniacal  liquor  (10  oz.),  32-6  galls. 
With  a  temperature  of  1415°  C.  and  using  steam 
at  45  lb.  pressure  through  a  J  in.  nozzle,  the  gas 
per  ton  reached  17.460  cb  ft.  of  494  B.Th.U.  gross 
calorific  value,  with  a  satisfactory  yield  of  tar  of 
good  quality.  The  retorts  do  not  appear  to  have 
suffered  unduly  through  this  admission  of  steam, 


as  the  steam  passes  through  the  coke  chambers, 
and  arrives  at  the  retort  proper  in  a  dry,  super- 
heated condition.  By  steaming  the  output  may 
be  increased  by  20  to  25  %  and  the  calorific  power 
may  at  the  same  time  be  maintained  above  500 
B.Th.U.,  the  author  recommending  a  steam  pres- 
sure of  40  lb.  At  the  Uddingston  Gas  Works, 
a  yield  of  19,450  cb.  ft.  of  gas  has  been  attained 
with  an  output  of  23-25  gallons  of  tar  and  crude 
benzol  and  52-34  lb.  of  ammonium  sulphate.  The 
following  advantages  of  steaming  (with  Lanark- 
shire coal)  are  claimed  : — Greater  capacity  of  J 
plant  and  reduction  in  labour  costs ;  increase  of 
gas  made  by  40  to  50  %  ;  lower  air  :  gas  ratio  of  gas 
with  increase  of  flame  temperature  ;  low  percentage 
of  non-combustible  gases;  increase  of  60  to  70% 
in  tar  products,  and  of  50  to  60  %  in  ammonia 
products.  At  Lurgan  a  yield  of  16,046  cb.  ft.  of 
gas  per  ton  of  an  average  calorific  value  of  500 
B.Th.U.  was  obtained.  The  retorts  at  Uddingston 
and  Lurgan  do  not  appear  to  have  sustained  any 
damage  by  steaming,  some  of  the  retorts  having 
been  in  operation  over  2  J  years.  The  author 
considers  gas  of  450  to  500  B.Th.U.  to  be  the  most 
suitable  and  economical  that  can  be  made  for  all 
purposes.  The  larger  amount  of  shale  now  . 
delivered  with  the  coal,  as  compared  with  pre-war 
times,  is  calculated  to  be  equivalent  to  a  loss  of 
1206  cb.  ft.  of  gas,  1-4  galls,  of  tar,  and  2-8  galls, 
of  10  oz.  liquor  per  ton  of  coal  carbonised.  The 
following  suggestions  are  submitted  to  meet  the 
demand  of  the  Ministry  of  Munitions  for  tar  for 
war  purposes  : — A  General  Act  should  be  passed 
for  the  universal  application  of  the  calorific  power 
standard,  stripped  gas  should  be  used  for  heating 
retorts  in  cases  where  coke  is  in  great  demand,  and 
it  should  be  required  that  shale  is  picked  out  at 
the  colliery  before  delivery.  Further,  gas  under- 
takings should  see  that  only  gas  of  good  quality 
is  supplied  to  the  public. — J.  E.  C. 

Gas  from  straw.     R.  D.  M'Laurin.     Gas  J.,  1917, 

140,  326. 
The  author  discusses  the  possibilities  of  straw  as 
a  source  of  gas.  more  particularly  in  Canada,  where 
great  quantities  of  straw  are  wasted  annually. 
Straw  is  compressed  in  a  baling  machine  to  a 
density  of  25  lb.  per  cub.  ft.  and  inserted  in  a 
retort  of  highly  refined  steel,  7  ft.  6  ins.  long, 
24  ins.  wide,  and  6}  ins.  deep,  enclosed  in  a  casing 
with  fire-box  below.  The  total  cost,  including 
a  scrubber  and  gasholder,  in  Canada,  is  about  £105. 
The  temperature  reaches  a  maximum  between 
500°  and  600°  C,  and  all  the  gas  is  removed  in 
about  30  to  45  niins.  Each  ton  of  straw  gives 
11,000  to  12,000  cb.  ft.  of  gas,  6  to  8  galls,  of  tar 
and  ammoniacal  liquor,  and  600  lb.  of  carbon 
residue  (lampblack).  About  30%  of  the  gas  is 
used  to  assist  the  carbonisation,  leaving  a  surplus 
of  7000  cb.  ft.  of  a  calorific  value  of  400  B.Th.U. 
per  cub.  ft.,  equivalent  to  25  galls,  of  petrol.  The 
gas  consists  of  methane,  hydrogen,  and  carbon 
monoxide  and  may  be  used  in  the  same  manner 
as  coal  gas. — J.  E.  C. 

■  from  gas-zcorks.    Advance 


Toluol ;  Recovery  of 

proof  of  Report  of  Sub-Committee  of  American 
Gas  Institute  on  Coal-tar  By-products.  Gas  J., 
1917,  140,  366—367. 
The  report  deals  with  the  possibilities  in  the  way 
of  toluol  recovery  in  gas-works  in  the  United  States, 
where,  owing  to  the  extensive  manufacture  of 
carburetted  water-gas,  the  conditions  differ  con- 
siderably from  those  met  with  in  British  practice. 
It  is  estimated  that  about,  3,000.000  gallons  will 
be  recovered  in  gas-works  in  lft IS.  whereas  about 
9,000,000  gaUons  could  be  obtained  by  including 
all  works  capable  of  producing  more  than  10,000 
gallons  per  annum.  The  vield  of  pure  toluol 
is    reckoned    at    1-0%    of    the    gas    oil     used    in 
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carburet  ting.  A  plant  for  stripping  the  benzoliscd  oil 
by  steam  is  described  and  the  use  of  a  minimum 
steam  pressure  of  100  lb.  is  recommended.  It  is 
ostimatcd  that  steam  equivalent  to  1-3  II. P.  per 
gallon  of  light  oil  distilled  will  be  required.  Tanks 
for  the  settling  of  naphthalene  from  the  wash  oil 
are  to  be  used.  The  estimated  scrubbing  capacity 
is  30  cb.  ft.  per  1000  cb.  ft.  of  gas  washed.  It  is 
calculated  that  the  loss  of  illuminating  power  due 
to  stripping  will  be  about  34%  of  the  candle  power 
communicated  to  the  water-gus  by  the  original 
gas  oil,  provided  that  the  crude  benzol  fraction  be 
returned  to  the  gas.  It  is  usual  to  carburet  with 
3-8  gallons  of  gas  oil  per  1000  cb  ft.  of  gas,  and 
as  the  loss  of  illuminating  power  is  1-95  candles 
per  gallon,  the  fall  in  Illuminating  power  will  be 
about  7-4  candles.  The  average  loss  in  heating 
value  will  be  27  B.Th.U.  or  about  5%  of  the 
calorific  value.  As  wash  oil,  a  so-called  "  straw 
oil,"  apparently  of  mineral  origin,  is  recommended, 
and  also  creosote  oils  such  as  are  available  and  in 
general  use  in  this  country. — H.  J.  H. 

Gasolene;  Synthetic 
L.      B.      Cherry. 


by  electrochemical  means. 

Amer.  Elect  rochem.  Soc., 
Oct.,  1917.  [Advance  copv.]  20  pages.  (See  also 
U.S.    Pat.    1,229,886;     this    J.,    1917,    863.) 

The  author  has  found  that  when  mixtures  of 
heavy  hydrocarbon  vapours  and  methane  are 
passed  through  heated  tubes,  and  there  subjected 
to  the  electrical  discharge  of  a  high-tension, 
high-frequency  oscillating  current,  intermediate 
products  are  obtained.  Working  on  kerosene 
(sp.  gr.  0-81)  and  natural  gas,  at  a  pressure  of 
75  lb.  per  sq.  in.,  with  £-ft.  treatment  chambers 
and  a  current  at  about  40.000  volts.  56%  of  the 
kerosene  was  converted  into  distillates  boiling 
between  45°  and  160°  C,  with  an  average  sp.  gr. 
of  0-751.  By  increasing  the  voltage  and  frequency 
of  the  current,  and  using  10-ft.  treatment  cham- 
bers, a  78%  conversion  was  obtained  with  kerosene, 
and  it  is  expected  that  by  increasing  the  length 
of  the  trsatment  chambers  to  34  ft.  an  efficiency 
approaching  100%  conversion  will  be  obtained. 
The  total  cost  of  electrical  energy  for  heating  the 
chambers  and  supplying  the  conversion  current 
is  estimated  at  0-4  cent  per  gallon,  based  on 
a  cost  of  supply  of  0  0  cent  per  kilowatt-hour. 
A  detailed  description  is  given  of  the  specially 
designed  high-frequency  installation  employed. 

— T.  St. 

Gas  firing  and  the  glass  industry.    Cobb.    See  VIII. 

After-contraction  or  after-expansion  of  firebricks  in 
oxidising     and    reducing     atmospheres.      Mellor. 
See  VIII. 

Hoi  and  cold  sizes  of  firebricks.     Mellor.  See  VIII. 

Patents. 

Coal  and  other  slimes  and  materials  of  like  nature ; 
Method  of  and  apparatus  for  draining  and  con- 
centrating   .     S.  Hunter,  and  Simon-Carves, 

Ltd.,  Manchester.  Eng.  Pat.  110,994.  Jan.  8, 
1917.  (Appl.  No.  333  of  1917.)  Addition  to 
Eng.  Pat,  22,189  of  1913  (this  J.,  1914,  410). 
Washed  material  from  the  primary  sieve,  in  which 
the  slimes  are  separated,  is  conducted  to  the 
shaker  sieve,  and  tie  concentrated  slimes  returned 
to  the  washed  materia]  just  prior  to  delivery  to  the 
primary  sieve,  or,  by  an  intermediate  sieve,  to  the 
washed  material  passing  over  the  primary  or  the 
shaker  sieve. — J.  E.  ( '. 

Coking-furnace.  If.  <i  Stone,  Chi. ago,  111.  U.S. 
Pat.  1,243,776,  Oct.  23,  1917.  Hate  of  appl., 
June  23,  1915. 

Coal  is  passed  downwards  through  a  vertical 
chamber  which  is  heated  by  n  current  of  gas  at  a 
high   temperature  admitted   near   the   base.     The 


chamber  is  provided  with  a  number  of  perforated 
dampers,  and  an  outlet  for  combust  ion  products  is 
arranged  in  the  space  above  each  damper;  an 
outlet  for  distillation  products  is  also  provided 
in  the  upper  part  of  the  chamber.  Means  are 
provided  for  preventing  the  admission  of  air  when 
charging  or  discharging  the  furnace. — A.  B.  S. 

Coke   ovens  ;     Controllable   and  removable  gas   and 

air  nozzles  for  and  analogous  devices.     D. 

Baglev,  Westminster.     Eng.  Pat.  110,053,  May 
31,  1917.     (Appl.  No.  7800  of  1917.) 

In  a  coke  oven  or  analogous  device  heated  by 
vertical  flues,  the  supply  of  gas  or  of  air  for  com- 
bustion is  controlled  by  an  adjustable  nozzle  held 
in  position  by  wings  resting  normally  on  the 
ledges  attached  to  the  sides  of  the  flue.  The  cap 
of  the  nozzle  is  of  screw  form,  capable  of  being 
rotated  through  an  angle  of  360°,  thus  regulating 
the  amount  of  gas  passing  through  side  apertures 
in  the  nozzle.  A  protecting  nozzle  may  be  fitted 
in  the  flue  above  the  gas  nozzle  to  protect  the 
latter  from  the  effects  of  radiation  from  the  flues, 
and  both  nozzles  may  be  removed  or  controlled 
from   passages  underneath   the  oven  structure. 

— J.  E.  ('. 

Gas  producer.  IT.  A.  Driffein,  Chicago,  111.  U.S. 
Pat.  1.243,822,  Oct.  23,  1917.  Date  of  appl., 
Jan.  12.  1915. 

The  producer  consists  of  a  shell  to  contain  the 
fuel,  a  bosh  adjacent  to  the  lower  end  of  the  shell, 
and  a  table  attached  to  and  below  the  bosh.  An 
undulating  motion  is  imparted  to  the  table  and 
bosh  by  suitable  mechanism. — J.  II.  P. 

Gas  burners  for  metallurgical  and  other  furnaces. 
H.  J.  Yates,  Birmingham,  S.  N.  and  E.  R. 
Bravshaw,  Manchester.  Eng.  Pat.  110,960, 
Nov.  21,  1916.     (Appl.  No.  16,662  of  1916.) 

A  metallurgical  furnace  is  constructed  with  a 
separate  combustion  chamber  of  L-shape  formed 
in  or  inserted  in  the  wall  of  the  furnace  for  each 
burner.  Gas,  with  an  insufficient  supply  of  air,  is 
admitted  into  the  side  of  the  vertical  portion  of 
the  combustion  chamber,  whilst  an  air  nozzle 
delivers  air  at  the  upper  end  of  this  portion.  This 
air  sweeps  across  the  outlet  of  the  gas  nozzle  and 
carries  the  mixed  gas  and  air  to  the  horizontal 
portion  of  the  burner  for  combustion.  The  hori- 
zontal portion  has  flared  or  inclined  sides  to  allow 
the  flame  to  spread  laterally  as  it  enters  the 
furnace.  The  burner  is  specially  designed  to  work 
with  gas  at  normal  (main)  pressure  and  with  air 
of  only  a  few  inches  head  of  water  :  it  may,  how- 
ever, be  used  with  gas  under  pressure. — J.  E.  C 

Waste  oils  from  motor  garages;  Utilisation  of  . 

G.  E.  Heyl,  London.   Eng.   Pat.   110,631,  Nov. 
10,   1916.     (Appl.  No.   16,168  of   1916.) 

Waste  oil,  collected  from  garages,  is  filtered  and 
fractionally  distilled  in  presence  of  2 J  to  10%  of 
caustic  alkali.  Finely  divided  carbon,  produced 
by  the  cracking  of  the  lubricating  oils,  is  thus 
retained  in  the  still,  giving  a  clear  oil.— L.  A.  C. 

Oil-treating  device.  F.  G.  White,  Los  Angeles, 
and  W.  J.  Barnhart,  Maricopa.  Cal.  U.S.  I 'at, 
1.242.292,  Oct.  9,  1917.  Date  of  appl.,  Oct.  19, 
1915. 

Oil  is  heated  by  forcing  it  under  pressure  through 
a  coil  of  pipes  arranged  in  a  furnace,  a  predeter- 
mined pressure  ln'ing  maintained  by  means  of  a 
pressure  valve  placed  at  the  discharge  end  of  the 
pipe  coil.  The  heated  oil  is  discharged  into  a 
heating  pan  where  it  is  further  heated,  and  where 
the  pressure  on  the  oil  is  relieved.  The  hating 
pan  consists  of  an  elongated  closed  receptacle 
divided  into  a  series  of  compartments  by  longi- 
tudinal  vertical   bailies,  which   extend  alternately 
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from  the  top  and  bottom.  The  oil  is  thus  caused 
to  follow  a  vertically  undulating  route  in  its 
passage  from  end  to  end  of  the  pan.  The  baffles 
attached  to  the  bottom  extend  about  half  way  to 
the  top,  and  those  attached  to  the  top  extend 
progressively  nearer  to  the  bottom  towards  the 
outlet  end.  A  pipe  is  provided  at  the  top  of  each 
compartment  to  carry  away  the  vapours  given  off 
by  the  oil  in  its  passage  through  the  heating 
pan. — T.  St. 

Motor-spirit :    Process  for  the  production  of  

from  heavy  hydrocarbons.  W.  A.  Hall,  New 
York.  U.S.  Pat.  1,242,795,  Oct.  9,  1917.  Date 
of  appl.,  Mar.  12,  1914. 
Hydrocarbon  oil  is  cracked  at  a  pressure  materi- 
ally above  atmospheric  and  at  a  temperature  not 
below  about  500°  G,  whereby  a  mixture  of  gases 
and  vapours  rich  in  compounds  of  the  ethylene 
series  is  produced.  The  portions  having  boiling 
points  of  about  200°  C.  and  above  are  separated, 
leaving  a  mixture  of  gases  and  vapours  at  a 
temperature  of  over  100"  O.  This  mixture  is 
then  cooled  under  a  pressure  materially  above 
atmospheric   to  condense  a  motor  fuel. — T.  St. 


W.  A.  Hall, 


New 
Date 


Motor  fuel ;    Producing  — 

York.     U.S.  Pat.  1.242,796,  Oct.  9,  1917. 
of  appl.,  Apr.  4,  1914. 

Hydrocarbon  oils  are  cracked  at  about  600°  to 
650°  C.  under  a  pressure  of  about  70  lb.  per  sq.  in. 
The  pressure  is  then  reduced  and  the  temperature 
lowered  to  about  200°  C.  to  separate  the  more 
readily  condensable  products.  The  remaining 
gases  and  vapours  are  afterwards  again  subjected 
to  a  pressure  of  at  least  about  70  lb.  per  sq.  in. 
and  still  further  cooled. — T.  St. 

Paraffin     oil ;     Process    for    solidifying .     J. 

Minuto  and  J.  Porte,  London.  Eng.  Pat. 
110,926.  (Appl.  Nos.  15,797,  Nov.  4,  1916,  and 
6396,  May  4,  1917.) 

In  order  to  render  paraffin  oil  more  or  less  solid 
or  consistent,  soap  powder  with  or  without 
camphor,  sawdust,  or  other  ingredients  is  dis- 
solved in  the  heated  paraffin,  with  stirring,  and 
the  liquid  mixture  poured  into  moulds  or  tins. 

—J.  E.  C. 

Burning  fuel ;     Process   of  .     T.    McKenna, 

London.  Prom  Rosenbaum,  Stockbridge,  and 
Borst,  New  York.  Eng.  Pat.  110,939,  Nov.  7, 
1916.     (Appl.  No.  15,964  of  1916.) 

See  U.S.  Pat.  1,210,099  of  1916  ;  this  J.,  1917,  205. 

Extraction    of  cyanides  from,   ammoniacal    liquor. 
Eng.  Pat.   110,819.     See  VII. 


IIb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING;    LIGHTING. 

Patents. 

Electron-discharge  apparatus  and  method  of  prepar- 
ation. Electron-discharge  apparatus  and  method 
of  operating  the  same.  I.  Langmuir,  Sehenec- 
tadv.  N.Y.,  Assignor  to  General  Electric  Co. 
U.S.  Pats.  (A)  1,244,210  and  (b)  1,244,217,  Oct. 
23,  1917.  Dates  of  appl.,  (a)  July  15,  1914, 
renewed  June  25,  1917  ;  (b)  Oct.  28,  1915. 

(A)  The  cathode  for  an  electron-discharge  appara- 
tus is  composed  of  tungsten,  and  is  provided  with 
a  surface  film  of  thorium  material,  volatile  at  a 
temperature  of  about  2300°  absolute.  The  surface 
film  is  removable  by  positive  ionisation,  and  has 
an  electron  emissivity,  independently  of  and  in 


the  absence  of  positive  ionisation,  which  is  many 
times  greater  than  that  of  pure  tungsten  at  the 
same  temperature,  (b)  The  electrode,  as  de- 
scribed above,  is  enclosed  in  an  envelope  evacuated 
to  a  pressure  so  low  that  positive  ionisation  is 
substantially  absent,  and  a  small  quantity  of  a 
volatile  metal,  such  as  potassium,  is  contained 
within  the  envelope,  the  vapour  of  the  metal 
preventing  the  oxidation  of  the  thorium  at  an 
elevated  temperature. — B.  N. 


Electrode  ;    Arc-lamp 


.  W.  R.  Mott,  Lake- 
wood,  Ohio,  Assignor  to  National  Carbon  Co., 
Inc.  U.S.  Pats.  (A)  1,244,358  and  (b)  1,244,359, 
Oct.  23,  1917.  Dates  of  appl.,  (A)  Feb.  28, 1916, 
and  (b)  Nov.  6,  1916. 

(a)  An  electrode  is  composed  of  sodium  uranium 
fluoride,  and  a  conducting  body  of  carbon.  (B) 
The  electrode  is  made  by  mixing  rare-earth  metal 
fluorides  containing  a  small  amount  of  sulphate 
with  barium  fluoride,  the  amount  of  the  latter 
being  one-half  to  five  times  the  weight  of  combined 
sulphuric  anhydride,  and  heating  to  form  barium 
sulphate.  Calcium  fluoride  and  carbon  are  also 
contained  in  the  electrode. — B.  N. 

Candles.  Eng.  Pat.  110579.     See  XII. 


HI.— TAR  AND  TAR  PRODUCTS. 

Anthracene,  anthraquinone,  parabromobensene,  jjhen- 

anthrene,     and    iodine;    Solubilities    of in 

various  solvents.  J.  H.  Hildebrand,  E.  T. 
Ellefson,  and  C.  W.  Beebe.  J.  Ainer.  Chem. 
Soc,  1917,  39,  2301—2302. 

To  determine  the  solubilities  of  antlu'acene,  etc., 
in  various  solvents,  quantities  of  the  solid  were 
agitated  with  the  solvent  in  a  thermostat  at  25°  C. 
until  equilibrium  was  attained.  A  weighed 
quantity  of  the  solution  was  then  evaporated  and 
the  residue  weighed.  The  solutes  were  from  a 
commercial  source,  and,  in  most  cases,  not  purified  ; 
the  solvents  were  dried  and  distilled.  The 
materials  were  chosen  with  a  view  to  obtain 
solubility  data  for  solutions  relatively  free  from 
complications  due  to  association  and  ionisation. 
Average  results  are  given  in  the  following  table  : — 


Solubilities  at  25"  C. 

(In  grins,  per  100  grow,  of  solvent.) 

Solvent. 

Anthra- 

Anthra- 

rp-Bromo- 

Phenan- 

Iodine. 

cene. 

quinone. 

benzene. 

threne. 

Alcohol  

0-328 

0  437 

10-35 

4-91 

1-86 

— 

83-8 

59-5 



Carbon  bisulphide 

2-58 

. — 

90  0 

80-3 



Carbon         tetra- 

0-732 

. — 

36-6 

26-3 



Ether      

1-42 

0-104 

71-3 

42-9 



0-37 

— 

25-9 

915 

1-32 

— L.  A.  C. 


Xitro-  and  nitroso-compounds  ;    Reduction  of 

with  platinum  and  hydrogen.  G.  Cusmano. 
Atti.R.  Accad.  Lincei,  1917,  [v.],  26,  ii.,  87—91. 
J.  Chem.  Soc.,  1917,  112,  i.,  641 

Aromatic  mononitro-compounds  (;;-nitrophenol, 
jj-nitroanisol,  and  p-nitrotoluene)  are  reduced  to 
amines  by  hydrogen  and  platinum-black  at  the 
ordinary  temperature,  no  matter  what  quantity 
of  hydrogen  is  present.  The  aromatic  nitroso- 
compounds  behave  in  the  same  way  (p-nitroso- 
phenol,  jj-nitrosothymol,  p-nitrosodimethyl- 
aniline,  and  the  nitrosonaphthols).     In  the  same 

b2 
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[Dec.  31,  1917. 


conditions,  terpene  liitroso-compounds  are  reduced 
quantitatively  to  the  corresponding  hydroxyl- 
amines  ;  thus,  8-nitrosomenthone  is  converted 
into  8-hydroxylaminomenthone. 


Quinol  ;     Sulphonation   of 


J.   Pinnow.     Z. 


Klektrochem.,  1917.  23,  243—249.  J.  Chem. 
Soc,  1917,  112,  ii.,  528.  (Compare  this  J.,  1915, 
10815.) 

A  continuation  of  the  previous  work  ;  the 
kinetics  of  the  suphonrtion  of  quinol  havo  heen 
studied  at  100°,  80°,  60\  and  50°  C.  by  a  slightly 
modified  method,  using  sulphuric  acid  Cram 
7-823/  to  13-393/.  It  is  shown  that  if  quinol  is 
added  to  sulphuric  acid  in  such  quantities  (1 — 2%) 
that  the  total  volume  is  practically  unchanged, 
the  logarithm  of  the  velocity  of  sulphonation 
increases  proportionally  to  the  concentration  of 
the  acid.  For  unit  increase  in  the  molarity  of  the 
acid,  the  increase  in  the  logarithm  is  0-643  at  60°, 
0-612  at  80°,  and  0-606  at  100°  O.  The  logarithm 
of  the  velocity  for  73/  H.SO,  is~-500at  60°,  5-655 
at  80",  and  tT-637  at  100°  C.  The  equilibrium 
between  quinol,  quinolmonosulphonic  acid,  and 
aqueous  sulphuric  acid  moves  toward  the  sulphonic 
acid  with  decreasing  temperature.  The  tempera- 
ture-t  oellic  irnt  of  the  formation  and  hydrolysis 
of  quinolmonosulphonic  acid  increases  with  de- 
creasing concentration  of  sulphuric  acid.  The 
hydrolysis  depends  chiefly  on  the  monohydrate 
of  sulphuric  acid,  as  was  previously  shown  to  be 
the  case  in  the  formation  of  the  monosulphonic 
acid. 

Phenols  ;    Influence  of  the  solvent  on  the  reaction 

between  polyhydric  and  alkali  bicarbonates. 

F.  von  Hemmelmayr.  Monatsh.  Chem.,  1917, 
38,  77—69.  J.  Chem.  Soc,  1917,  112,  i.,  045— 
646. 

The  reaction  between  potassium  bicarbonate 
and  polyhydric  phenols  under  different  conditions 
has  been  studied.  Using  anhydrous  substances 
and  wonting  at  atmospheric  pressure,  resorcinol, 
at  120°  C,  yields  2.4-  and  2.6-dihydroxybenzoic 
acids,  catechol  and  quinol  produce  no  carboxylic 
acids,  and  pyrogallol  yields  2.3.4-trihydroxy- 
benzoic  acid.  When  the  anhydrous  substances 
are  heated  in  closed  tubes,  catechol  at  200°  C. 
yields  eateeholdicarboxylic  acid,  resorcinol  forms 
a-resodicarboxylic  acid.  and  3.5-dihydroxy- 
benzoic  acid  yields  /3-resodicarboxylic  acid ; 
quinol  at  260° — 270  0.  gives  a  high  yield  of  a 
tricarboxylic  acid,  which  crystallises  in  needles 
with  1H20  ;  pyrogallol  at  200°  C.  forms  gallo- 
carboxylic  acid,  m.pt.  281°  C,  the  yield  being 
almost  the  theoretical  on.-  ;  orcinol  gives  p-orsel- 
linic  acid.  1.5-Dihydroxynaphthalene  at  230°  C. 
yields  a  tricarboxylic  acid,  which  decomposes  at 
290°  and  then  melts  at  300°  C.  ;  the  acid  and  its 
alkali  salts  dye  wool  yellow,  and  the  shade  is  con- 
verted into  a  very  good  brown  by  treatment  with 
chromic  acid  or  chromates.  1.6-Dihydroxy- 
naphthalene  reacts  with  a  mixture  of  potassium 
bicarbonate  and  carbonate  to  form  a  mono- 
carboxylic  acid,  in  stellate  groups  of  yellow  prisms, 
m.pt.  200°  C.  By  heating  with  potassium  bicar- 
bonate in  presence  of  dry  aniline  or  diphenylamine 
at  atmospheric  pressure,  resorcinol  yield  0-resor- 
cylic  acid  and  also  a-resodicarboxylic  acid, 
especially  with  diphenylamine,  although  this  arid 
loses  carbon  dioxide  most  readily  if  heated  alone 
with  the  bases.  Catechol  and  quinol  do  not  react, 
and  pyrogallol  forms  only  a  monocarboxylic  acid. 
In  presence  of  boiling  anhydrous  cetyl  alcohol, 
although  it  boils  at  a  higher  temperature  than 
diphenylamine,  the  yield  of  a-resodicarboxylic 
acid  from  resorcinol  is  nol  so  great  as  in  the  above 
case. 

Recovery   of  tohwl  from  gas-works.     See  1 1  a. 


Patents. 

Waste      hydrocarbonaceous      residues  ;       Obtaining 

valuable    products   from    produced    in    the 

rectification  of  crude  ben:ol  and  homologoxis  hydro- 
carbons. J.  T.  Sheard,  Sheffield.  Eng.  l*at. 
110.636,  Nov.  18,  1916.  (Appl.  No.  16,55(5  of 
1916.) 

The  waste  oily  residue  produced  when  crude 
benzol  or  its  homologues  are  rectified  by  steam 
distillation  as  described  in  Eng.  Pat.  104.9-99  (this 
J.,  1917,  565).  is  distilled  until  the  temperature  ol 
the  vapours  at  the  still-head  is  about  285"  ('.  ; 
the  hot  residue  is  then  run  off,  and  after  partial 
cooling  is  either  filtered  or  the  sediment  allowed 
to  settle.  The  oil  obtained,  of  sp.gr.  1060  or 
thereabouts,  is  suitable  for  use  as  a  lubricant  for 
steam  engines  and  other  machinery.  The  con- 
densed product  consists  chiefly  of  water  and  small 
quantities  of  various  hydrocarbons. — L.  A.  ('. 

Phenolic    bodies    from    wood-tar    oils  ;    Process    of 

producing .     L.   F.   Hawlev.   Madison,    Wis. 

He-issue  14,388,  Oct.  30,  1917,  of  U.S.  Pat. 
],199,271,Sep.26, 1916.Dateofappl.,Aug.l3,1917. 

See  this  J.,  1916,  1149. 


IV— COLOURING  MATTERS  AND  DYES. 

lihodanines ;    Substituted ami    some    of    the 

aldehi/de  condensation  products.  R.  Andreasch. 
Monatsh.  Chem.,  1917,  38,  121—139.  J.  Chem. 
Soc,  1917,  112,  i.,  663 — 664. 

:S-I'iii:nylrhodanine  and  p-aminobenzaldehyde 
condense  in  warm  acetic  acid  to  form  3-phenyl-5- 
p-aminobenzylidenerhodanine, 

CS- 

CHCH.-NH. 


n/ 


N  (CJRJ -CO 

which  crystallises  in  bichromate-coloured,  fila- 
mentous needles,  m.  pt.  227° — 228°  C,  and  dyes 
skin,  wool,  or  silk  yellow.  Protocatechualdehyde 
and  3-phenylrhodanine  form  3-phenyl-5-mp- 
di-hydroxybenzylidenerhodanine,  bright  yellow 
needles,  m.pt.  above  2<50aC.  This  behaves  like 
an  indicator,  for  aqueous  suspensions  give  with 
alkali  hydroxides  vers-  deep  violet  solutions,  v  hicfa 
become  yellow  again  on  neutralisation.  The  com- 
pound is  in  many  other  respects  like  alizarin  ;  it  is 
a  vat  dye.  but  does  not  give  nice  shades, 
corresponding  5-op-dihydroxybenzylidene  com- 
pound is  an  orange-yellow,  crystalline  powd«r, 
m.  pt.  about  350°  ('..  which  gives  carmine-red 
solutions  with  traces  of  alkali  hydroxide. 

Phenylrhodanine  and  the  related   ring   SJ  iteil 
also  condense  with  isatin.      3-Phenyl-5-^-indoxyl- 
idenerhodanine, 


CS- 

! 


.CO- 

NT 


"V.H.. 

N(C,H5)-CO'  XNH' 

crystallises  as  a  purple-red,  shimmering  scale, 
m.  pt.  260°  C.  "  Isothiohydantoin-2-indolindigo  " 
[2-imino-4-keto-5-i|<-indoxylidenethiazolidine], 

NH:C S.  XO-v 

|  >C:C<  >CtH„ 

NHCO/        ^NH/ 

is  a  brownish-red  powder,  m.  pt.  above  360°  0 
2.4-Diketo-5-</<-indoxylidenethiazolidine  is  an 
orange-yellow    powder,  m.pt.   above  370°  C.     "5- 

i/-\  niloxylrhod  min-- ''  is  identical  with  Fdix 
and  Friedlandc-r's  "  .">-thiazolthiol-2-indoleindigo  " 
(tins  J.,  1910,  410). 

Influence    of    the    solvent    on    the    reaction    /•• 
polyhydric  phenols  and  alkali  bicarbonates.     Von 
Hemmelmayr.     Sec  III. 
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V— FIBRES;   TEXTILES;    CELLULOSE; 
PAPER. 

Patents. 

Paper-making     machines,     pulp-drying     machines, 

pulp  vats  ;  Suction  roll  arrangements  for and 

for  drying  cloth  or  like  porous  and  absorbent 
material.  G.  Hellstrom,  London.  Eng.  Pat. 
105,556,  Apr.  5,  1917.     (Appl.  No.  4947  of  1917.) 

The  perforated  suction  roll  is  revolved  in  air-tight 
contact  with  an  external  stationary  suction  box 
covering  the  bottom  segment  of  the  roll.  The 
web  of  paper  or  fabric  travels  in  contact  with  the 
major  portion  of  the  circumference  of  the  roll  not 
covered  by  the  suction  box.  The  segments 
between  the  lips  of  the  external  suction  box  and 
the  points  where  the  web  of  paper  passes  on  to 
and  off  the  suction  roll  are  covered  by  stationary 
chambers  inside  the  roll  in  communication  with 
the  outside  atmosphere  and  isolated  from  the 
suction  of  the  suction  box  by  air-tight  packing 
bars.  The  suction  produced  in  the  external 
suction  box  operates  inside  the  revolving  roll  on 
the  portions  covered  by  the  web  of  paper  and 
draws  the  water  through  into  the  interior  of  the 
roll,  then  out  through  the  lower  portion  into  the 
external  suction  box,  thus  washing  the  perforations 
of  the  roll-shell  clear  of  deposits  of  fibre. — J.  P.  B. 

Acetylcellulose  ;      Process    for    producing    floicable 

compounds  of .     W.  G.  Lindsay,  Caldwell, 

N.J.,  Assignor  to  The  Celluloid  Company,  New 
York.  U.S.  Pats,  (a)  1,244,107  and  (b)  1,244,108, 
Oct.  23,  1917.  Date  of  appl.,  (a)  Nov.  6,  1911. 
Renewed  Mar.  19,  1917  ;    (b)  Mar.  19,  1917. 

(a)  100  parts  of  acetone-soluble  acetylcellulose  is 
incorporated  with  20  to  50  parts  of  an  arylsulph- 
amide,  40  to  100  parts  of  methyl  or  ethyl  alcohol, 
and  10  to  40  parts  of  a  liquid  adapted  to  produce 
a  solution  which  will  flow  in  the  cold,  e.g., 
a  mixture  of  70  parts  of  alcohol  and  30  parts  of 
chloroform  by  volume,  (b)  The  arylsulphamide 
is  replaced  by  an  alkylarylacetamide.  A  triaryl- 
phosphoric  ester  may  also  be  added. — F.  Sp. 

Acetylcellulose  plasties  and  solvents  thereof  ;  Process 

of  making .     W.  G.  Lindsay,  Caldwell,  N.J., 

Assignor  to  The  Celluloid  Co.,  New  York.  U.S. 
Pats,  (a)  1,244,347  and  (b)  1.244,348.  Oct.  23, 
1917.  Date  of  appl.,  (a)  Nov.  6,  1911.  Re- 
newed Mar.  19,  1917  ;    (b)  Mar.  19,  1917. 

(A)  100  parts  of  acetone-soluble  acetylcellulose  is 
incorporated  with  20  to  50  parts  of  an  arylsulph- 
amide, e.g.,  ethyl-7)-toluenesulphamide,  and  40  to 
100  parts  of  methyl  or  ethyl  alcohol,  (b)  The  aryl 
sulphamide  is  replaced  by  an  alkylacetanilide 
having  not  more  than  two  carbon  atoms  in  the 
alkyl  group. — P.  Sp. 

Acetylcellulose  plastics  ;    Process  of  making  solvents 

for    .     W.     G.     Lindsay,     Caldwell,     N.J., 

Assignor  to  The  Celluloid  Co.,  New  York.  U.S. 
Pat.  1.244,349,  Oct.  23,  1917.  Date  of  appl., 
Nov.  0,  1911.     Renewed  Mar.  20,  1917. 

A  compound  solvent  for  acetone-soluble  acetyl- 
cellulose is  made  by  mixing  40  to  100  parts  of  ethyl 
or  methyl  alcohol  and  20  to  50  parts  of  an  aryl- 
sulphamide, e.g.,  a  toluenesulphamide.  The 
alcohol  may  contain  10  to  40%  of  a  liquid,  e.g., 
chloroform,  adapted  to  produce  a  solution  which 
will  flow  in  the  cold. — F.  Sp. 

Composition  for  cleansing,  decorticating,  and  for 
purifying  and  preserving  food.  Eng.  Pat.  1 10,567. 
See  VI. 

Production  of  oxalic  acid  and  oxalates.     Eng.  Pat. 
110,837.     See  VII. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Pigment-forming  enzyme  of  the  skin  ;  Specific  — — . 
Dopaoxydase.     B.    Bloch.      Z.    physiol.    Chem., 
1917,  100,  226—254.     J.  Chem.  Soc,  1917,  112 
i.,  675. 

When  a  frozen  section  of  human  or  other  skin  is 
treated  with  a  l°/00  solution  of  3.4-dihydroxy- 
phenylalanme  (termed  "  dopa  "),  oxidation  and 
condensation  occur  with  the  formation  of  a  dark 
brown  or  black  pigment  (dopamelanin)  at  certain 
definite  places  owing  to  the  action  of  an  intra- 
cellular oxidising  enzyme,  dopaoxydase.  The  oxy- 
dase is  present  in  the  protoplasm  (not  the  nuclei) 
of  the  basal  cells  of  the  epidermis  and  the  cells  of 
the  hair  follicles,  and  is  of  a  highly  specific  nature, 
exerting  no  action  on  tyrosine,  quinol,  homo- 
gentisic  acid,  pyrogallol,  tryptophan,  adrenaline, 
and  other  substances  more  or  less  closely  related 
to  3.4-dihydroxyphenylalanine.  A  parallelism  is 
observed  between  the  pigmentary  changes  occurring 
in  sections  of  skin  under  the  action  of  chemically 
active  light  rays  and  those  immersed  in  "  dopa," 
and  the  conclusion  is  drawn  that  the  natural  pig- 
ment is  probably  formed  in  the  living  organism 
from  3.4-dihydroxyphenylalanine  or  a  substance 
very  similar  to  it  in  chemical  constitution. 

Patents. 

Fulling ;    Process    of .     A.    Pinagel,    Aachen, 

Germany.  Eng.  Pat.  106,608,  Mar.  9,  1917. 
(Appl.  No.  3519  of  1917.)  Under  Int.  Conv., 
May  25,  1916. 

For  the  fulling  of  woollen  fabrics  an  aqueous 
alkaline  solution  of  saponin,  alone  or  with  the 
addition  of  a  little  alcohol,  is  employed.  Part  of 
the  fat  or  oil  contained  in  the  usual  fulling  agents 
or  soaps  may  be  replaced  by  saponin. — J.  F.  B. 

Composition  for  cleansing,  bleaching,  decorticating, 
and  for  purifying  and  preserving  food.  A.  Poulson, 
Widnes.  Eng.  Pat.  110,567,  Oct.  9,  1916. 
(Appl.  No.  14,315  of  1916.) 

A  mixture  of  equal  parts  of  crystalline  or  an- 
hydrous sodium  carbonate  and  sodium  bicarbonate 
is  suitable  for  use  as  a  general  cleansing  agent  for 
household  and  laundry  purposes  ;  as  a  cleanser  of 
paint  and  varnish  work,  for  removing  the  print 
from  calico  and  also  newspapers,  as  a  decorticating 
agent  for  flax  and  other  fibrous  material,  as  a 
"  purifier  "  of  tainted  fish,  hams,  etc.,  or  as  a  food 
preservative.  A  scouring  composition  for  pots 
and  pans  is  obtained  by  mixing  the  powder  with 
saponifiable  oil  or  fat  and  ground  pumice.  (Refer- 
ence is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4, 
of  the  Patents  and  Designs  Act,  1907,  to  Eng.  Pat. 
1331  of  1870.)— A.  de  W. 


VII.— ACIDS ;  ALKALIS ;  SALTS ;  NON- 
METALLIC  ELEMENTS. 

Hydrogen;       Action     of on     sulphuric     acid. 

F.  Jones.     Mem.   Manchester  Phil.  Soc,   1917, 
61,  No.  3,  1—3.  J.  Chem.  Soc,  1917,  112,  ii.,  530. 

In  the  bulb  of  a  non-tubulated  retort,  the  open  end 
of  the  neck  of  which  dips  under  water,  is  placed 
some  strong  sulphuric  acid,  the  remainder  of  the 
retort  being  filled  with  pure  hydrogen.  When  the 
whole  is  left  at  the  ordinary  temperature  for  a 
few  days  the  water  gradually  rises  in  the  neck 
of  the  retort,  owing  to  reduction  of  the  sulphuric 
acid  by  the  hydrogen  with  formation  of  sulphur 
dioxide. 
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and 


Alum  ;    Residues  from  the  manufacture  of  - 

possible  means' of  tdilising  them.     P.  Falciola. 
\nna.1i  Chim.  Appl.,  1917,  8,  82—87. 

A  laegh  proportion  of  the  alum  made  in  Italy 
is  derived  from  leucite,  a  double  silicate  of  alumin- 
ium and  potassium,  which  ocelli's  in  the  form  of 
isolated  crystals  or  in  basaltic  and  other  rocks. 
After  removal  of  the  gangue  the  mineral  contains 
up  to  98%  of  true  leucite,  though  it  is  not  economi- 
cal to  aim  at  a  higher  degree  of  purity  than  90%. 
Alum  is  obtained  by  digesting  leucite  with  dilute 
BUlphuric  acid  at  about  70"  ('..  decanting  the 
liquid  from  silica,  and  leaving  it  to  crystallise. 
The  mother  liquors  still  contain  about.  10%  of  the 
double  salt,  and  at  least  15%  of  alum,  which  does 
not  repay  the  cost  of  recovery.  The  alum  from 
the  first,  crystallisation  contains  salts  of  iron  and 
silicon,  together  with  other  impurities,  and  a 
second  crystallisation  is  necessary  to  obtain  a 
pure  white  salt.  The  residue  from  the  digestion 
with  acid  is  regarded  as  a  waste  product.  For 
every  438  kilos,  of  leucite  240  kilos,  of  silica  is 
obtained;  or  in  the  case  of  70%  leucite  every 
100  kilos,  yields  about  76  kilos,  of  silica  con- 
taining about  80  %  SiO  2.  A  sample  of  the  insol- 
uble residue  contained  10-6%  of  moisture  and 
had  sp.  gr.  0-807.  When  dried  at  100°— 105°  0. 
it  had  the  following  composition  : — Total  silica, 
79-39  :  sulphuric  anhydride,  6-43  ;  ferrous  oxide. 
0-71  ;  aluminium  oxide,  1-83  ;  calcium  oxide, 
5-90  ;  magnesium  oxide.  0-24  ;  potassium  oxide. 
2-16  ;  and  sodium  oxide,  4-14  %.  Loss  on  ignition, 
3-35%.  Only  a  small  amount  of  the  silica  was  in 
a  combined  "state.  By  fractional  sedimentation 
of  the  residue  with  12  times  its  volume  of  water  it 
could  be  separated  into  three  tractions  of  different 
degrees  of  fineness,  the  first  (7%)  containing  65% 
of  silica,  and  the  third  (44%),  93-7%  of  silica. 
Mixtures  of  20  parts  of  the  original  residue  with 
100  parts  of  potters'  clay  (Vicenza  clay)  and 
40  or  60  parts  of  calcium  carbonate  were  baked 
at  about  1000°  C.  and  proved  satisfactory  for 
ornamental  pottery.  Mixed  with  litharge  as  a 
glaze  it  gave  excellent  results.  For  the  manu- 
facture of  glass  the  best  results  were  obtained  by 
the  use  of  the  following  formula? : — (a)  Residue 
(12%  water),  100;  Solvay  soda,  41;  calcium 
carbonate,  12.  (6)  Residue,  100  ;  Solvay  soda, 
50  ;  and  calcium  carbonate,  15  parts.  Another 
possible  use  of  the  residue  is  for  soaps  and  deter- 
gents.— C.  A.  M. 


Chlorates  ;     Identification    of - 


in    the    presence 


of    hypochlorites.     F.     VVischo.      Pharm.       Post, 
1917,  50,  381.     J.  Ohein.  86c.,  1917,  112,  h.,  539. 

TilE  following  behaviour  of  the  two  substances 
towards  brucine  and  hydrochloric  acid  can  be 
used  for  the  identification  of  sodium  chlorate  in 
the  presence  of  sodium  hypochlorite  m  Dakin's 
solution.  When  a  solution  of  sodium  hypo- 
chlorite (5  c.c.)  of  approximately  the  same  con- 
centration as  Dakin's  solution  (about  0-5%)  is 
treated  with  brucine  hydrochloride  or  sulphate 
(0'0S  grm.)  end  dilute  hydrochloric  acid  (5  drops). 
a  yellow  coloration  is  developed  which  becomes 
cherry-red  when  the  solution  is  boiled;  the 
latter  coloration  remains  unchanged  when  the 
solution  is  boiled  with  a  further  L0  c.c,  of  dilute 
acid.  On  the  other  hand,  a  similar  solution  of 
potassium   chlorate   is   not   coloured   by   brucine 

(0-05  gem.)  and  dilute  hydrochloric  acid  (.">  drops) 
in   the    cold  ;     when    boiled    the   solution    becomes 

yellow,    and.    subsequently,    cherry-red,    bu1    the 

colour  is  discharged  when  boiling  is  continued 
after  a  further  addition  of  dilute  hydrochloric 
acid  (in  c.c).  Tiiis  decolorisation  on  subsequent 
boiling  with  much  dilute  hydrochloric  acid  is 
characteristic  of  the  presence  of  chlorate;  it 
also  occurs  when  .">  c.c.  of  a   solution  containing 


0-04  grm.  of  sodium  hypochlorite  and  0-02  grm. 
of  potassium  chlorate  in  water  (10  c.c.)  is  tested 
as  described  above. 

Bromides;      Determination     of - 


E.    Rupp. 

Arch.  Pharm..   1917,   255,  303— 304.     J.  Chem. 

Soc,  1917,  112,  ii..  540. 
Tiik  bromate  method  of  estimating  the  bromide 
in  alkali  bromides  or  their  mixtures  ("  bromum 
compositum  ")  is  modified  as  follows  to  avoid  the 
use  ot  hydrogen  peroxide  (compare  this  J.,  1917, 
924).  Twenty  c.c.  of  officinal  dilute  sulphuric 
acid.  50  c.c.  of  A'/100  potassium  bromate,  0-2  grm. 
of  iodine,  and  0-15  grm.  of  the  bromide  are  diluted 
to  200  c.c,  and  the  mixture  is  boiled  after  the 
addition  of  a  little  talc  or  powdered  pumice 
until  the  volume  has  been  diminished  to  75  c.c 
in  not  less  than  40  minutes.  The  mixture  is 
cooled  to  the  ordinary  temperature,  0-5 — 1  grm. 
of  potassium  iodide  is  added,  and  the  iodine 
liberated  by  the  excess  of  the  bromate  is  titrated 
with  A'  /10-thiosulphate  atter  three  to  five  minute9. 
When  the  bromide  is  being  estimated  in  the 
presence  of  more  than  about  25%  of  chloride,  the 
undiluted  mixture  of  the  sulphuric  acid,  potassium 
bromate,  and  iodine  is  concentrated  to  about  half 
its  volume  by  boiling  for  15  minutes,  the  solution 
of  the  haloid  is  added,  the  mixture  diluted 
200  c.c,  and  the  procedure  mentioned  above 
followed.  The  result  is  0-2 — 0-3  c.c.  too  high 
if  the  preliminary  boiling  is  omitted. 

Ferric  oxide,  atid  alumina.    F.  II.  Scheetz.    J.  Phys. 
Chem.,    1917,    21,    570—572. 

Following  Keene's  observation  (this  J.,  1917, 
138)  that  the  yellow  colour  in  bricks  is  due  to 
finely  divided  anhydrous  ferric  oxide,  stabilised 
by  alumina,  the  author  endeavoured  to  produce 
this  colour  artificially  by  precipitating  solutions 
of  ferrous  and  aluminium  sulphates  with  sodium 
carbonate,  sodium  hydroxide,  and  lime  water 
respectively,  and  heating  the  precipitates  to 
1000°  C.  Sodium  hydroxide  and  carbonate  were 
unsatisfactory,  but  lime  produced  the  required 
colour,  providing  there  was  not  more  than  8% 
of  Fe2Os  in  the  mixed  oxides. — A.  B.  S. 

Zinc  pcrhydrates  [hydroperoxides].  F.  W.  Sjos- 
trom.  Z.  anorg.  Chem.,  1917,  100.  237—248. 
J.  Chem.  Soc,  1917,  112.  ii.,  533.  (Compare  de 
Forcrand,  this  J.,  1902,  505,  1041  ;  Ebler  and 
Krause,  1911,  892  ;  Riesenfeld  and  Nottebohui, 
this  J.,  1916,  536.) 

When  a  solution  of  zinc  sulphate  is  added  to  excess 
of  a  solution  of  sodium  hydroxide  containing 
hydrogen  peroxide,  the  zinc  is  totally  precipitated 
as  hydroperoxide.  The  amount  of  hydrogen 
peroxide  used  cannot,  however,  be  estimated 
volumetrically  on  account  of  its  rapid  decom- 
position in  alkaline  solution.  For  a  more  thorough 
examination  of  zinc  hydroperoxide  the  following 
method  of  preparation  was  used.  Freshly  ignited 
pure  zinc  oxide  was  left  for  several  hours  with 
the  cab  uluted  quantity  of  30%  hydrogen  peroxide 
solution  at  — 10°  C.  A  product  was  obtains" 
which  above  2°  C.  formed  a  pasty  mass,  and  when 
dried  on  a  porous  plate  at  35"— -40°  C.  over  soda 
lime  was  obtained  as  a  white  powder.  This  was 
analysed  by  estimating  active  oxygen,  zinc  oxide, 
and  water.  It-  contained  sill",,  active  oxygen, 
and  corresponded  almost  exai  tly  with  the  compo- 
sition Zn  J  )(<  >l  1  lO.OII.  Towards  water,  alcohol,  or 
ether  at  the  ordinary  temperature  it.  is  quite 
stable,  and  is  only  slowly  decomposed  by 
L'.V  sodium  hydroxide.  It,  does  not  appear,  how- 
ever, to  be  a  simple  chemical  individual,  sin.  e  b] 

trituration  with  water  it  can  be  separated  into 
fractions  containing  varying  quantities  of  active 

oxygen.  Another  preparation,  fractionated  in 
this    manner    before    drying,    gave    three    similar 
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fractions,  each  containing  about  12 %  of  active 
oxygen  and  corresponding  with  no  particular 
formula.  Similar  products  were  obtained  by 
boiling  zinc  carbonato  with  excess  of  30  %  hydrogen 
peroxide  solution.  It  is  concluded  that  zinc 
perhydrate  generally  consists  of  a  mixture  of 
substances,  derived  from  the  two  compounds 
Zn(OH)a  and  IIO.Zn.O.Zn.OH.  the  hydroper- 
oxides being  of  the  types  HO.Zn.O.OH  and 
Zn(OH).O.Zn.O.OH.  Hydrogen  peroxide,  since  it 
decomposes  zinc  carbonate,  acts  as  a  monobasic 
acid. 

Disodium  nitrite  ;    an  additive  compound  of  sodium 

nitrite  and  sodium.     E.  B.  Maxted.     Chem.  Soc. 

Trans.,  1917,  111,  1016—1019. 

A    bright    yellow    compound    of    the    empirical 

formula,  Na8NOj,  was  prepared  by  two  methods  : — 

(1)  A  known  weight  of  sodium  was  dissolved  in 
anhydrous  liquid  ammonia,  and  freshly  fused, 
finely  divided  sodium  nitrite  added  in  the  propor- 
tion of  one  mol.  to  each  atom  of  sodium.  The 
completion  of  the  reaction  was  marked  by  the 
discharge  of  the  deep  blue  colour.  The  disodium 
nitrite  settled  out  as  a  yellow  precipitate,  from 
which  the  ammonia  was  removed  by  evaporation. 

(2)  By  electrolysis  of  sodium  nitrite  in  anhydrous 
liquid  ammonia,  using  platinum  electrodes,  a 
yellow  deposit  of  disodium  nitrite  was  obtained 
on  the  cathode.  The  compound  is  very  readily 
decomposed  by  water. — L.  A.  C. 

Hydrous  ferrous  oxide  sols  ;   Precipitation,  stability, 

at^ d  constitution  of .    I.    M.  Neidle.    J.  Amer. 

Chem.  Soc,  1917,  39,  2334—2350.  (See  also 
this  J.,  1917,  290.) 
Perfectly:  clear  colloidal  solutions  of  hydrous 
ferrous  oxide  were  prepared  as  follows  : — 1  grm.- 
equivalent  of  ferrous  chloride  was  dissolved  in 
400  c.c.  of  water,  the  solution  filtered  and  com- 
pletely oxidised  with  3%  hydrogen  peroxide. 
This  solution,  diluted  to  4  litres,  was  dialysed  in 
the  cold  for  three  days,  and  then  portions  of  it, 
further  diluted,  dialysed  at  80°  C.  for  five  days. 
By  diluting  equal  portions  of  these  solutions  with 
standard  dilute  hydrochloric  acid  and  distilled 
water  to  the  same  volume,  a  series  of  solutions 
was  obtained  having  a  constant  iron,  and  variable 
chlorine  content ;  similar  series  were  obtained, 
each  with  a  different  iron  content.  The  relative 
stability  of  these  solutions  was  measured  by  the 
amount  of  potassium  sulphate  necessary  for  their 
complete  precipitation.  The  data  show  that  for 
a  given  iron  concentration  the  stability  increases 
with  the  chlorine  content,  while  for  solutions  of 
givon  purity,  i.e.,  given  ratio,  equivalents  Fe : 
equivalents  Cl,  the  stability  decreases  as  the  con- 
centration increases.  The  maximum  purities 
corresponding  to  four  iron  concentrations  were 
obtained  by  graphical  extrapolation.  The  maxi- 
mum purity  obtainable  decreases  as  the  iron  con- 
centration increases.  Clear  hydrous  ferric  oxide 
sols  containing  ferric  ions  are  concluded  to  contain 
a,  colloidal  oxychloride  of  definite  ratio,  21(Fe/,)  : 
1  (Cl)  ;  further  evidence  of  the  formation  of  tins 
colloid  is  deduced  from  the  behaviour  of  ferrous 
sulphate  solutions  when  oxidised  by  air.  Decrease 
in  the  concentration  of  the  ferric  ion  with  pro- 
gressive removal  of  hydrochloric  acid  from  the 
oxychloride  sols  results  in  hydrolysis  and  the 
formation  of  a  series  of  colloids  of  increasing  Fe  :  Cl 
ratio.  Lack  of  agreement  between  colloid  pre- 
cipitation data  of  different  investigators  is  shown 
to  be  due  very  largely  to  the  varying  purities  and 
concentrations  of  solutions  employed. — L.  A.  C. 

Hydrogen  peroxide.     V.  Macri.     Boll.  Chim.  Farm., 

'1917,   56,   417—418.  J.  Chem.  Soc,   1917,   112, 

ii.,  529—530. 

Hydrogen  peroxide  prevents  the  precipitation  of 

phosphomolybdate  when  solutions  of  ammonium 


molybdate  and  phosphoric  acid  are  mixed. 
Hydrogen  sulphide  does  not  affect  the  reaction 
between  hydrogen  peroxide  and  chromic  acid  if 
the  chromic  acid  is  added  to  the  solution  of 
hydrogen  peroxide  and  hydrogen  sulphide.  When 
hydrogen  peroxide  is  treated  with  ammonia  in 
presence  of  calcium  chloride,  a  pre  'ipitate,  CaOt, 
is  formed.  When  hydrogen  peroxide  is  evaporated 
in  a  platinum  dish  in  the  presen-e  of  hydrogen 
chloride,  a  certain  amount  of  chloroplatinic  a<  id 
is  formed.  The  estimation  of  free  acid  in  hydrogen 
peroxide  may  be  effected  by  titration  with  per- 
manganate, the  end-point  being  shown  by  the 
appearance  of  a  brownish-yellow  <  oloration. 

Solubilities  of  anthracene,  anlhraquinone,  p-bromo- 
benzene,  phenanthrene,  and  iodine  in  various 
solvents.     Hildebrand  and  others.     See  III. 

Potash  from  cement  dust.     See  IX. 

Patents. 

Nitric  acid  ;    Production  of .     E.  C.  R.  Marks, 

London.  From  Tentelev  Chemical  Works, 
Petrograd.  Eng.  Pat.  110,637,  Nov.  21,  1916. 
(Appl.  No.  16,671  of  1916.) 

Commercial  nitric  acid  is  added  gradually  to  a 
hot  solution  of  nickel  or  zinc  nitrate  (or  other 
suitable  .nitrate)  of  such  a  cone  entration  that  it 
can  be  maintained  at  126°  to  170°  C,  or  an  even 
higher  temperature.  The  pure  a*  id  evaporates 
immediately  without  decomposition,  leaving  im- 
purities (eg.,  sulphuric  acid  and  iron)  in  the 
solution,  and  is  condensed. — L.  A.  O. 

Oxalic    acid    and    oxalates;     Production    of - 


Allen  Bros,  and  Co.,  Ltd.,  and  C.  F.  Cross,  London. 
Eng.  Pat.  110,837,  Jan.  4,  1917.  (Appl.  No. 
223  of  1917.) 

The  bark  of  Shorea  robusta,  known  as  "  sal  bark." 
which  contains  calcium  oxalate,  is  leached  with 
water  to  dissolve  the  tannins  and  then  treated 
with  a  cold  10  %  solution  of  hydrochloric  acid  for 
three  hours.  The  liquor  is  separated,  and  the 
bark  washed  with  water  which  is  added  to  the 
liquor.  The  mixture  is  concentrated  by  boiling, 
the  hydrochloric  acid  distillate  collei  ted,  and  the 
residue  neutralised  with  lime  to  pret  ipitate  the 
calcium  oxalate.  The  hydrochloric  a>  id  may  be 
replaced  by  sulphuric  acid  of  5  %  strength  and  the 
mixture  boiled.  The  liquid  is  neutralised  with 
lime,  and  the  mixed  calcium  sulphate  and  oxalate 
treated  with  sulphuric  aicd  of  20  %  strength  to 
convert  the  oxalate  into  sulphate  and  liberate 
oxalic  acid.  When  the  bark  is  required  to  be 
disintegrated  for  paper  making,  the  a'  id  may  be 
replaced  by  sodium  carbonate  of  10  %  strength  at 
a  pressure  of  50  lb.  per  sq.  in.  Tho  liquor  is  then 
separated  and  treated  for  the  recovery  of  oxalic 
acid.— W.  F.  F. 

Hydrofluoric  acid  from  silicon  fluoride  ;  Manufac- 
ture of .     H.  F.  Chappell,  New  York.  N.Y. 

U.S.  Pat.  1,244,032,  Oct.  23,  1917.  Date  of 
appl.,  Apr.  17,  1917. 

An  aqueous  solution  of  hydrofluosilicic  acid  is 
heated  to  convert  it  into  hydrofluoric  acid,  silicon 
fluoride,  and  water  vapour.  The  resulting  pro- 
ducts are  maintained  at  such  a  temperature  that 
the  water  vapour  acts  on  the  silicon  fluoride  to 
produce  hydrofluoric  acid  and  silicon  hydroxide. 

— J.  H.  P. 

from  its  admixture 


Salt  ;  Process  of  recovering  - 

with  impurities  in  crude  brine.  W.  W.  Skinner 
and  W.  F.  Baughman,  Washington,  D.O.  U.S. 
Pat.  1,244,380,  Oct.  23,  1917.  Date  of  appl., 
July  14,  1917.  (Dedicated  to  the  public.) 
Pure  sodium  chloride  is  separated  from  admixed 
impurities  in  crude  brine,  particularly  barium  salts, 
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by  treating  the  brine  with  sodium  sulphate  and 
lime  and  pumping  air  through  the  mixture.  This 
ensures  thorough  mixing,  and  ferrous  bicarbonate 
in  the  brine  is  decomposed  into  the  hydroxide, 
which  is  precipitated  along  with  barium  sulphate. 
Pure  sodium  chloride  is  obtained  from  the  resulting 
liquor  by  crystallisation. — J.  II.  P. 

Titanium-oxygen  compounds  :   Process  of  producing 

.     Dei    Norske    Aktieselskab    for    Elektro- 

kemisk  Industri  Norsk  Industri-IIvpotekbank, 
Christ iania,  Norwav.  Eng.  Pat.  102,059.  Oct. 
30,  1910.  (Appl.  No.  15,471  of  1910.)  Under 
Int.  Conv.,  Nov.   1,   1916. 

Titanifkhois  iron  ores  (ilmenite,  etc.)  are  par- 
tially decomposed  by  a  quantity  of  decomposing 
agent  (mineral  a<  id,  fusion  with  alkali  carbonates, 
bisulphatcs.  etc.)  less  than  that  which  is  theo- 
retically required.  The  material  thus  obtained 
is  lixiviated  with  a  solution  of  salts  of  titanium 
and  iron  obtained  by  Iixiviation  of  another  portion 
of  decomposed  material.  The  residue  is  de- 
composed furl  her  and  again  lixiviated,  the  process 
being  repeated  until  extraction  of  titanium  is 
complete.  Lixiviation  is  carried  out  on  the 
counter-current  principle,  using  the  smallest 
possible  quantity  of  solvent,  and  keeping  the 
solutions  cold.  A  small  quantity  of  water  only 
is  used  for  the  final  washing.  By  this  means,  after 
precipitation  of  titanium  hydroxide  (by  heating), 
the  concentration  of  iron  and  decomposition  agent 
in  the  residual  liquid  is  high  ;  thus  recovery  of 
these  substances  is  simple.  The  same  seiies  of 
operations  may  be  performed  any  number  of  times 
on  the  product  in  order  to  obtain  titanium  oxide 
of  any  desired  degree  of  purity. — L.  A.  C. 

Potassium  ;    Process  of  treating  minerals  or  rocks 

containing .     O.  Ravner.  Paris.     Erg.  Pat. 

102,493,  "Nov.  22,  1910.  (Appl.  No.  16,720 
of  1910.)     Under  Int.  Conv.,  Nov.  30,  1915. 

Mineral  or  rock  containing  potassium  is  mixed 
with  carbonaceous  ash  of  marine  plants  and  heated 
to  800° — 1100°  C.  in  a  current  of  air.  Iodine  is 
distilled  off  and  is  condensed,  and  the  residue  is 
leached  with  water  to  dissolve  potassium  com- 
pounds, which  may  t.hen  be  treated  as  desired. 
The  residue  containing  aluminium  and  silicon  is 
treated  with  dilute  acid  to  dissolve  and  recover  the 
aluminium  compounds. — W.  F.  F. 

Ammoniacal  liquor  :    Extraction  of  cyanides  from 

.     H.  Baker.  Bariow-in-Furness.     Eng.  Pat. 

110.819,  Nov.  25,  1910.  (Appl.  No.  10,900  of 
1916.) 

CRUDE  ammoniacal  liquor  from  coal  gas  manu- 
facture is  boiled  with  one  or  more  of  the  alkaline 
compounds  of  potassium,  calcium,  or  sodium  such 
as  the  oxide,  hydroxide,  or  carbonate,  with  or 
without  the  addition  of  any  other  alkali  or  alkaline- 
earth.  Ammonia  is  liberated  and  recovered  in 
the  usual  way,  and  the  residual  liquid  is  boiled  with 
any  salt  of  silver,  aluminium,  tin,  or  nickel,  which 
pre(  ipitates  the  corresponding  cyanides  of  the 
metals. — W.  F.  F. 

Air;      Method     and     apparatus    for     [electrically] 

treating .     \V.   T.   lloofnagle.   Glen   Ridge, 

N.J.,  Assignor  to  Electro-Chemical  Products 
Co.,  New  York.  U.S.  Pat.  1,243,524.  Oct.  10, 
1917.     Bate  of  appl.,  May  25,  1915. 

A  current  of  air,  or  other  gas  to  be  treated  elec- 
trically, is  passed  successively  through  a  water 
chamber  where  water  vapour  is  added  in  excess  of 
t  be  amount  required  to  saturate  it.  and  a  reaction 
chamber  at  a  pressure  below  that  of  the  atmosphere. 
An   exhaust  mechanism   is  connected  to   the  re- 


action chamber,  and  means  are  provided  for 
shunting  any  desired  part  of  the  current  of  gas 
past  the  water  chamber. — B.  N. 


Lime  :    Process  of  slaking 


W.   E.   Carson, 


Riverton,   Va.     U.S.   Pat.    1.244,421,   Oct.  23, 
1917.     Bate  of  appl.,  Sep.  28,  1915. 

Comminuted  lime  is  placed  in  a  tall,  strong-walled 
receptacle  and  is  mixed  with  sufficient  water  to 
form  a  slurry,  without  leaving  a  damp  or  moist 
final  product.  The  materials  are  mixed  quickly 
enough  to^  prevent  substantial  hydration  prior  to 
tlie  formation  of  the  slurry,  which  is  then  run 
rapidly  into  a  tall  vertical  vessel  where  the  reaction 
is  allowed  to  proceed  quietly,  under  its  own 
pressure,  for  at  least  8  hours. — A.  B.  S. 

Sulphuric  anhydride  and  sulphuric  arid  ;  Production 

of .     C.  Ellis,  Montclair,  N.J.,  U.S.A.     Eng. 

Pat.  110,770,  Oct.  2,  1910.     (Appl.  No.  13,985 
of  1910.) 

See  U.S.  Pats.  1,204,141  to  1,204,143  of  1916  ;  this 
J.,  1910,  1200. 


Ammonia  ;     Producing 


0.   Bosch   and    A. 


Mittasch.  Assignors  to  Badische  Anilin  und  Soda 
Fabr.,  Ludwigshafen,  Germany.  U.S.  Pat. 
1,244,580, Oet.30, 1917.  Date ofappl.,Aug.lO,1912. 

See  Fr.  Pat.  449,010  of  1912  ;  this  J.,  1913,  487. 


Ammonia  ;    Process  of  extracting 


from   am- 


moniacal    liquor.     N.     Schuster,     Assignor     to 
British   Coke   Ovens,   Ltd..   London.      U.S.   Pat. 
1, 244,903,Oct.30, 1917.  Date  ol'appl.. Mar.  15. 1915. 
See  Eng.  Pat.  6061  of  1914  ;    this  J.,, 1915,  787. 

Liquid    and    gas    contact    apparatus.     Eng.     Pat. 
110,724.     See  I. 

Dental  cement.     U.S.   Pat.    1,244,296.     See   VIII. 

Evaporating  apparatus.     Eng.  Pat.  110,921.    See  I. 

Process  for  extracting  tungsten  irioxide  from  its  ores. 
U.S.  Pat.   1,244,082.     See  X. 


VIII.— GLASS;    CERAMICS. 

Gas  firing  and  the  glass   industry.       J.   W.   Cobb. 
Soc.   Glass  Tech.,   Nov.  21,   1917. 

In  the  old  types  of  glass  furnace,  where  the  fuel 
is  burnt  close  to  the  work,  the  heat  availa  »le  is 
only  a  small  percentage  of  the  whole,  due  to  the 
fact  that  the  fall  in  temperature  of  the  flame 
from  entry  to  exit  is  only  small.  There  is  great. 
danger,  too,  in  the  light  ash  which  is  formed, 
being  carried  forward  to  exercise  its  baneful 
effects  as  a  flux  on  furnace  linings,  etc.,  and  also 
its  decolorising  effects  on  any  glass  with  which 
it  may  come  in  contact.  The  waste  heat  from 
direct-fired  furnaces  may  be  utilised,  say  for 
steam  raising,  but  only  in  a  makeshift  manner. 
Attempts,  too,  have  been  made  to  utilise  this 
waste  heat  to  pre-heat  the  air  required  for  com- 
bustion, but  owing  to  difficulties  of  furnace  design 
these  attempts  are  far  from  being  successful. 
A  fact  often  lost  sight  of  in  heating  air  by  passing 
it  through  hot  flues,  is  that  the  air  is  transparent 
to  radiant  heat  and  is  only  affected  by  actual 
contact  with  the  hot  walls  of  the  flue.  Thus  pre- 
heating by  passing  air  through  hot  flues  of  large 
cross-section  is  very  ineffective.  A  great  step  in 
furnace  work  was  the  introduction  of  the  Siemens 
regenerative  furnace.  Coal  is  burnt  away  from 
the  furnace  proper  with  the  formation  of  carbon 
monoxide,  which  is  delivered  into  the  furnaco 
together    with   air,    and    burns    there    to    carbon 
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dioxide.  In  addition,  the  waste  hot  gases  leaving 
the  furnace  are  made  to  pass  through  chambers 
filled  with  chequered  brick  work.  By  suitable 
means,  the  ingoing  air  and  gas  is  afterwards 
passed  through  this  hot  brick  work  and  so  is 
beated  before  entering  the  furnace,  resulting  in  an 
enormously  increased  temperature  of  combustion. 
In  addition  the  regenerative  chambers  serve  as 
filters  foi  the  dust  or  ash  in  the  gases.  In  the 
Siemens  producer  the  depth  of  fuel  is  large  and 
there  is  considerable  frictional  resistance  to 
movement  of  gas.  The  use  of  forced  draughts 
causes  the  temperature  to  rise  to  such  an  extent 
as  to  cause  clinkering.  In  order  to  keep  down 
the  temperature  near  the  fire  bars,  steam  is  blown 
in,  preventing  clinkering,  and  pJso  forming  a 
mixture  of  carbon  monoxide  and  hydrogen, 
the  production  of  which  is  accompanied  by  an 
absorption  of  heat  from  the  layer  of  hot  coal 
near  the  fire  bars.  There  are  limits  to  the  amount 
of  steam  that  can  be  blown  in  ;  any  excess  results 
in  the  formation  of  carbon  dioxide,  or  may  even 
pass  on  into  the  furnace  chamber  unaltered, 
where  it  has  the  harmful  effects  of  an  inert  gas. 
The  best  proportions  of  air  and  steam  have  to  be 
determined  by  practice.  Details  were  given  of  the 
Taylor  producer,  the  Kerpely  producer,  and 
producers  of  the  Mond  type.  The  production  of 
ammonia,  low  temperature  regeneration,  and  the 
washing  of  producer  gas  by  the  Mond  system  were 
also  discussed. 


Pottery    ovens  ;  Firing    of 


S.    T.    Wilson. 


Trans.  Ceram.  Soc,  1917,   16,  304—310. 

In  firing  china  biscuit  an  oxidising  atmosphere 
containing  about  50  %  excess  air  in  the  oven  is 
essential.  To  secure  this,  the  doors  of  the  fire- 
places and  the  dampers  are  opened,  and  the  fires 
are  gradually  allowed  to  get  hotter  until  the  con- 
tents of  the  oven  are  at  red  heat,  after  which  the 
fire  must  be  regulated  carefully.  The  length  of 
flame  is  controlled  by  varying  the  space  above 
the  fuel  in  the  fireplace  and  by  adjusting  the  port- 
holes admitting  hot  air.  In  an  up-draught  oven, 
the  flame  should  be  kept  at  a  length  which  causes 
a  short  clear  flame  to  issue  from  the  shoulder  holes 
as  long  as  possible.  When  the  "  bags  "  begin  to 
cool  and  change  colour,  more  coal  is  supplied  to 
the  oven,  this  process  of  heating  and  cooling  being 
repeated  until  trials  show  that  the  goods  are 
slightly  translucent.  After  this,  the  flame  is 
allowed  to  reach  just  to  the  shoulder  holes  and  the 
heating  is  continued  until  the  top  trials  are  satis- 
factorily fired.  The  bottom  of  the  ovon  is  then 
finished  by  admitting  more  air  over  the  fuel  and 
driving  the  flames  to  the  lower  part  of  the  oven. 
There  should  be  a  slight  outward  pressure  at  the 
level  of  the  top  trial  hole,  during  full  fire.  A  down- 
draught  oven  is  fired  similarly,  but  as  there  are  no 
shoulder  holes  for  guidance,  the  length  of  the  flame 
is  judged  by  its  appearance  in  the  sight  hole.  As 
only  about  9%  of  the  heat  of  the  fuel  used  is  em- 
ployed in  an  actually  useful  form,  it  is  important 
to  save  the  91  %  of  heat  lost.  A  continuous 
regenerative  oven  of  the  Siemens  type,  according 
to  the  author,  is  impracticable  for  pottery  because 
it  does  not  allow  sufficient  time  for  the  oven 
temperature  to  become  uniform,  and  some  saggers 
would  have  a  tamperature  nearly  equal  to  that  of 
the  flame  itself.  When  hot  air  is  used  to  facilitate 
combustion  this  difficulty  is  increased  and  the 
dimensions  of  each  chamber  in  the  oven  would  have 
to  be  so  small  that  the  fall  in  temperature  of  the 
gases  during  their  path  across  the  firing  space  will 
not  exceed  the  limits  which  the  ware  will  allow. 
This  would  make  the  chambers  impracticably 
small,  and  the  author  concludes  that  the  only  type 
of  continuous  oven  likely  to  be  suitable  for  china 
and  earthenware  is  a  tunnel  oven  of  small  dimen- 
sions.— A.  B.  S. 


Firebricks  ;  After-contraction  or  after-expansion  of 

in    oxidising    and    reducing      atmospheres. 

J.  W.  Mellor.  Report  to  Refractory  Materials 
Committee  of  Institution  of  Gas  Engineers. 
Trans.  Ceram.  Soc,  1917,  16,  20S— 209.  (See 
this  J.,  1917,  701.) 

Silica  bricks  tend  to  expand  less  and  fireclay 
bricks  to  contract  more  in  a  reducing  than  in  an 
oxidising  atmosphere  on  account  of  ferrous  com- 
pounds having  a  greater  fluxing  effect  than  ferric 
compounds.  The  magnitude  of  this  fluxing  effect 
depends  on  the  strength  of  the  reducing  atmos- 
phere, the  rate  of  penetration  of  the  gases  into 
the  bricks,  and  the  temperature  and  time  of 
exposure  to  the  reducing  atmosphere.  For  these 
reasons,  it  is  desirable  that  tests  of  the  contraction 
of  clay  on  heating  should  be  conducted  in  a  neutral 
atmosphere. — A.  B.  S. 


Firebricks ;    Hot    and    cold    sizes    of 


.  J.  W. 
Mellor.  Report  to  Refractory  Materials  Com- 
mittee of  Institution  of  Gas  Engineers.  Trans. 
Ceram.  Soc,  1917,  16,  270—273.  (See  this  J., 
1917,  701.) 

Measurements  of  the  sizes  of  bricks  at  various 
temperatures  were  made  with  Coppee's  apparatus 
(,T.  Iron  and  Steel  Inst.,  1915,  88,  32)  consisting  of 
two  cathetometers  mounted  on  the  same  base, 
each  focussed  on  a  pointed  platinum  wire  fitted 
tightly  into  a  vertical  saw-cut  near  the  end  of  the 
brick  to  be  measured.  The  distances  apart  of  the 
cathetometers  and  therefore  of  the  platinum 
points  is  measured  by  means  of  an  "  invar  "  scale 
on  a  separate  stand.  If  a  brick  is  imperfectly 
burned,  the  effects  of  an  after-contraction  or  after- 
expansion  are  superposed  on  the  effects  of  thermal 
expansion,  so  that  the  brick  does  not  regain  its- 
original  volume  on  cooling  ;  the  difference  between 
the  cold  sizes  of  the  brick  before  and  after  heating 
show  the  magnitude  of  the  after-contraction  or 
after-expansion.  In  all  such  cases,  a  brick  may 
show  a  smaller  volume  at  (say)  1180°  C.  than  at 
1000°  C,  the  effects  of  thermal  expansion  being 
wholly  masked  by  the  after-contraction.  The 
coefficient  of  expansion  of  fireclays  and  silica 
bricks  decreases  with  rise  of  temperature.  Thus 
one  firebrick  had  a  coefficient  of  expansion  of 
00000081  from  15°  to  940°  C.  and  00000000  from 
15°  to  HSCC— A.  B.  S. 

Refractories  for  steel  furnaces  from  the  consumer's 
point  of  view.  W.  .T.  Brooke.  Trans.  Ceram. 
Soc,  1917,  16,  205—236. 

Silica  bricks.  Some  silica  bricks  exhibit  excessive 
expansion,  causing  the  walls  or  roofs  of  furnaces 
to  break  from  excessive  lateral  stresses.  This 
expansion  is  usually  due  to  the  brick  not  having 
been  dried  or  burned  sufficiently  during  manu- 
facture. The  "  running  "  or  fusion  of  silica  bricks 
may  be  due  to  inferior  material  or  to  careless 
manipulation  of  the  furnace.  Softening  or  break- 
ing away  in  lumps  sometimes  occurs  without  any 
sign  of  true  fusion  or  spalling  ;  this  may  bo  due 
to  the  body  of  the  brick  being  coarsely  ground  and 
the  proportion  of  binding  material  out  of  balance 
to  the  average  constitution  of  the  bulk.  "  Spalling  " 
is  probably  due  to  insufficient  burning  and  con- 
sequent incomplete  inversion  of  the  silica.  The 
author  suggests  that  the  roof  of  a  large  steel 
furnace  is  the  best  place  to  test  silica  bricks, 
specially  severe  conditions  existing  between  the 
crown  and  skew-back  over  the  tap-hole  for  a 
distance  of  two  to  five  feet  on  either  side  of  the 
transverse  centre  line  of  the  furnace,  and  at  this 
point  all  the  defects  previously  enumerated  may 
be  observed.  The  abrasion  of  bricks  by  furnace 
gases  is  usually  due  to  the  velocity  of  the  moving 
gases,  especially  where  one  stream  is  broken  into 
several  smaller  ones   or  a   change   occurs  in  the 
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direction  of  the  gases.  Alternate  reducing  and 
oxidising  conditions  are  probably  of  secondary 
importance,  but  a  kind  of  "surface  combustion 
may  be  highly  destructive  to  brickwork.  Fox 
furnace  linings,  bricks  and  blocks  must  be  accurate 
in  size  and  shape  so  as  to  make  close  joints.  A 
variation  in  size  of  J  in.,  absent  corners,  or  lack 
of  "  squareness  "  are  all  serious  defects  which 
ought  not  to  occur,  and  manufacturers  cannot 
attach  too  much  importance  to  avoiding  them. 
The  author  has  found  that  certain  silica  bricks 
made  of  "outcrop  quartzite  "  containing  92% 
SiO  ^are  quite  satisfactory  in  an  iron  blast  furnace, 
Magnetite  bricks  are  usually  employed  in  the 
bottom  of  the  furnace,  below  the  basic  lining. 
They  should  be  perfect  in  shape  and  size,  of  fine 
texture,  with  low  porosity,  great  hardness  and 
density,  and  a  finely  crystalline  semi-vitreous 
fracture;  they  should' "  ring  "  like  metal  and  be 
free  from  tendency  to  spall.  The  Styrian  bricks 
fulfil  all  these  requirements,  but  are  costly,  and 
supplies  were  always  irregular.  British-inado 
magnesite  bricks,  in  the  past,  have  been  of  very 
poor  quality,  partly  owing  to  the  attempt  of 
British  manufacturers  to  burn  magnesite  bricks 
in  kilns  built  of  silica  instead  of  magnesite  and  at 
a  much  lower  temperature.  The  Austrian  bricks 
owe  their  value  to  fine  grinding,  high  preliminary 
burning,  powerful  hydraulic  pressure  in  making,  and 
very  high  temperature  in  burning  so  as  to  secure 
the'  formation  of  /3-magnesia.  If  iron  oxide  is 
required  to  form  a  bond,  it  may  be  added  in  the 
form  of  "  waste  pickle."  Typical  analyses  of 
magnesite  bricks,  silica  bricks,  and  ganister  are 
cited.— A.  B.  S. 

Furnace  conditions  ;  Effects  of on  basic  re- 
fractories used  in  smelting  operations.  A.  Wasum. 
Verh.  Veroins  Beford.  de's  Gewerbfleisses,  1884, 
63,  104.  Trans.  Ceram.  Soc,  1017,  16,  317—32(5. 
Pour  series  of  bricks  were  made  using  ( 1 )  dolomite, 
(2)  lime,  (3)  magnesia,  and  (-1)  magnesite  as  the 
chief  ingredient,  with  one  of  the  following  bonds  : 
clay,  silica,  calcium  phosphate,  ferric  oxide,  ferrous 
oxalate,  hammer  scale  (ferrosoferric  oxide),  ferric 
phosphate,  ferrous  phosphate,  trimanganic  tetr- 
oxide,  and  basic  converter  slag.  The  bricks  were 
fired  in  a  commercial  oven  along  with  basic  bricks 
at  "  the  highest  white  heat."  The  following  con- 
clusions were  reached.  Good  bricks  may  be  made 
without  a  bond  from  dolomite,  limestone,  or  mag- 
nesia, but  not  from  magnesite  as  it  does  not  possess 
sufficient  plasticity.  By  the  addition  of  clay  up 
to  5%,  still  better  bricks  may  bo  made  and 
magnesite  may  then  be  used.  The  bricks  must  be 
burned  for  a  long  time  at  a  "  very  high  white 
heat."  Dolomite  and  lime  bricks  produced  with- 
out a  bond,  have  a  durability  of  about  three  weeks 
in  dry  air  ;  their  durability  is  considerably  in- 
creased by  the  addition  of  day  as  bond.  Magnesia 
and  magnesite  bricks,  with  or  without  a  clay 
bond,  will  last  over  three  months  in  dry  air.  A 
high  .burning  temperature  is  essential  to  durability. 
The  dolomite,  lime,  and  magnesite  bricks  con- 
tracted 24%  on  burning,  but  those  made  of 
strongly  calcined  magne  in  only  contracted  1%. 
Ijime  and  dolomite  bricks  are  strongly  attacked 
by  Blags  and  the  oxides  of  iron,  much  less  so  bj 
silica,  phosphoric  acid,  and  manganese.  The  fore- 
going results  are  strongly  in  favour  of  highly 
calcined  magnesia  as  the  best  basic  material,  but 
the  cost  of  such  magnesia  bricks  is  so  great  that 
to  be  profitable  their  durability  in  use  Rhou'd  be 
three  or  four  times  as  great  as  that  of  dolomite  or 
lime  bricks.  According  to  the  author  this  is  ooi 
the  case. — A.  B.  S. 

Fireclay  goods  ;  Black  cores  in .     J.  W.  Mellor. 

Trans.     Ceram.    Soc,     1017,     16,    269—267. 
When  clays  are  heated  so  rapidly  that    surface 


fusion  occurs  before  the  carbonaceous  material  in 
the  interior  has  been  fully  oxidised,  black  cores 
are  produci  d.  To  prevent  the  formation  of  these 
cores,  ventilation  must  be  good  and  the  heating 
must  be  slow  during  the  oxidation  period,  especially 
from  000°  to  900°  C,  at  which  temperature  the 
capillaries  in  the  material  begin  to  close.  The 
!  i iv.  i ■  i-  boundary  temperature  depends  on  the  cla> 
and  must  be  found  by  trial.  If  the  temperature 
has  been  raised  to  1000°  0.  without  oxidising  all 
the  carbon,  any  ferrous  compounds  present  will 
probably  unite  with  the  clay  to  form  a  fusible 
slag  and  no  subsequent  firing  will  then  remove  the 
core.  In  bad  cases  the  gas  bubbles  entangled  in 
the  fused  slag  cause  the  bricks  to  swell  and  become 
lighter  than  an  equal  volume  of  water.  Other 
things  being  equal,  plastic-made  bricks  of  line 
texture  or  with  coarse  particles  of  bituminous 
matter  will  form  cores  more  readily  than  dry- 
pressed  and  more  porous  bricks,  with  woody  car- 
bonaceous matter  (sawdust ). — A.  B.  S. 

Ferric    oxide    and    alumina.     Scheetz.     Sec    VII. 

Residues  from  the  manufacture  of  alum  and  possible 
means  of  utilising  them.     Falciola.     See  VII. 

A  resistance  electric  furnace.     Thornton.     .See  XI. 

Patents. 

Glass  or  like  material  ;  Process  for  drawing  molten 

in  cylindrical  form  [tubes  and  rods].   K.  ('.  R. 

Marks,  I^ondon.  From  The  Libbey  Glass  Co.. 
Toledo,  Ohio,  U.S.A.  Bng.  Pat.  110,642,  Nov. 
29,  1916.     (Appl.  No.  17,133  of  1916.) 

The  molten  glass  flows  around  a  hot,  inclined, 
rotating  blowpipe,  then  through  a  hot,  rotating, 
conical  passage  surrounding  a  part  of  the  blow- 
pipe, thus  regulating  the  thickness  of  the  stream, 
and  through  a  cooler  rotating  cylinder;  both  the 
cone  and  cylinder  are  made  of  fireclay.  The  gla  33, 
which  is  now  in  the  form  of  a  soft  tube,  is  sup- 
ported on  a  long  bench  and  is  drawn  at  uniform 
speed  [e.g.,  140  ft.  per  min.)  by  any  suitable 
mechanism,  and  is  then  cut  into  pieces  of  the 
desired  length.  The  glass  tubes  thus  produced 
have  walls  of  uniform  thickness  ;  the  glass  solidifies 
before  it  has  time  to  become  distorted,  and  the 
finished  tubes  are  more  perfect  in  form  and  contain 
less  air-bubbles  than  these  produced  in  the  cus- 
tomary manner.  The  air-pressure,  used  is  very 
small,  but  it  must  be  constant.  Solid  rods  may 
be  made  by  shutting  off  the  air-supply. — A.  B.  S. 

[Glass  lehr.]  Channel  oven,  drying  oven  or  the  like. 
II.  I.  F.  Strandh,  Forserum,  Sweden.  U.S. 
Pat.  1,243,777,  Oct.  23,  1917.  Date  of  appl., 
Dec.  21,  1915. 

A  lkuk  or  tunnel  oven  for  annealing  glass  warafl 
is  provided  with  a  rectangular  track,  one  side  of 
which  extends  within  the  lehr  and  the  opposite 
side  extends  outside  it,  forming  outlet  and  inlet 
races.  The  goods  to  be  annealed  are  carried  on 
boards  fitted  with  rollers  which  continuously  rest 
on  the  track.  The  track  is  fitted  with  rollers  at 
right  angles  to  those  on  the  boards  and  an 
in  such  a  manner  that  only  rolling  triction  between 
the   boards  and  the  races  is  obtained  not  only 

whilst    transporting    the    boards    on    the    different 

races,  but  also  at  every  moment  of  the  transfer 

between  two  adjacent  races. — A.  B.  S. 

Casting  pottery  and  like  articles  ;  Process  of  . 

B.  J.  Allen,    Blvthe    Bridge.  Staffs. ,  and    It.  Y. 

Ames.  Gidea  Park.  Essex,     Bng.  Pat.  110.649. 

Hec  11.  1016.  (Appl.  No.  17. 7S7  of  1916.) 
Tin:  articles  are  made  by  pouring  a  suitable  slip 
into  a  porous  mould  encased  with  iron,  and  reducing 
tin-  pressure  between  the  mould  and  the  casing. 
The  rate  of  evaporation  of  the  absorbed  fluid  and 
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the  absorbing  power  of  the  mould  are  thus  in- 
creased and  a  rapid  deposit  of  normal  thickness 
or  a  deposit  much  thicker  than  can  be  obtained 
with  ordinary  moulds  is  produced.  The  absorbing 
power  of  the  mould  may  also  be  supplemented  by 
applying  perforated  or  porous  vessels  containing 
dried  calcium  chloride  and  the  like  so  as  to  produce 
an  uneven  or  graduated  deposition  of  the  casting 
material.  The  jacket  or  casing  may  be  provided 
with  studs  to  support  the  mould  and  also  facilitate 
the  removal  of  the  moisture  from  those  parts  of  the 
mould  where  the  deposit  is  required  to  be  thickest 
and  v  iceversd,  so  that  articles  of  varying  thickness 
may  be  cast  without  special  treatment  of  the  mould. 
In  casting  crucibles  or  open-top  glass-house  pots, 
it  is  preferable  to  use  a  mould  to  give  both  the 
inside  and  outside  shapes,  and  to  apply  suction  to 
both  the  inside  and  outside  mould.  The  inside 
mould  is  removed  as  soon  as  the  deposit  is  suffi- 
ciently hard.  In  making  large  gas  retorts  or 
furnace  blocks,  a  product  with  an  open,  porous 
structure  may  be  obtained,  or  a  mixture  which  is 
too  thick  and  plastic  to  cast  under  ordinary 
conditions  may  be  used.  (See  also  this  J.,  1917, 
549.)— A.  B.  S. 

Abrasive   articles ;     Method   of   making  .      H. 

Urtel,  La  Salle,  Assignor  to  The  Carborundum 
Co.,  Niagara  Falls,  N.Y.  U.S.  Pat.  1,243,783, 
Oct,   23,    1917.     Date  of  appl.,  Jan.  31,    1914. 

Abrasive  articles,  made  of  a  mixture  of  fused 
crystalline  alumina  and  a  bond  containing  liquid 
sodium  silicate  and  zinc  oxide,  with  or  without 
flint,  are  fired  to  a  temperature  sufficiently  high 
to  form  a  double  silicate  of  sodium  and  zinc  which 
is  insoluble  in  water,  but  not  to  dissolve  alumina 
in  amount  sufficient  to  dull  the  grains  of  abrasive. 

— A.  B.  S. 

Firebrick    and   furnace    linings  ;     Composition    for 

making  .     R.  R.   Zell,  Birmingham,   Ala., 

Assignor  to  Siliconite  Refractories  Co.,  Irondale, 
Ala.  U.S.  Pat.  1,244,275,  Oct.  23,  1917.  Date 
of  appl.,  Feb.  8,  1917. 

A  refractory  material  containing  "  siliconite  " 
100,  aluminium  hydroxide  5,  dehydrated  gypsum 
5  parts,  and  sufficient  of  a  10  %  solution  of  "austic 
potash  to  render  the  mass  plastic,  but  not  alkaline. 

—A.  B.  S. 

Denial  eement.  W.  S.  Croweli,  Philadelphia,  Pa., 
Assignor  to  The  S.  S.  White  Dental  Manufac- 
turing Co.  U.S.  Pat.  1,244,290,  Oct.  23,  1917. 
Date  of  appl.,  Jan.  26,  1917. 

A  dental  cement  consisting  of  zinc  oxyphosphate 
or  other  cement  powder  and  an  acid  phosphate 
liquid  containing  a  mercury  salt. — A.  B.  S. 

Tunnel  ovens.  C.  Dressier,  Marlow.  Eng.  Pat. 
110,918,  Aug.  11,  1916.  (Appl.  No.  11,383  of 
1916.) 

See  U.S.  Pat.  1,225,318  of  1917  ;  this  J.,  1917,  648. 

[Tunnel]    furnaces.     Eng.    Pat.    106,606.     See    I. 

Machines  for  washing  sand.     Eng.   Pat.    111,061. 
Seel. 
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Potash    from 
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cement    dust. 
1917,   1, 


Canadian 
161. 


From  theoretical  considerations  and  practical  data 
relating  to  20  cement  factories  in  Canada,  it  is 


estimated  that,  per  vear  of  300  working  davs. 
21,555  short  tons  of  potash  (K„0),  valued  'at 
nearly  $11,000,000  (£2,291.700),  is  at  present  lost 
in  the  form  of  dust  containing  12%  K20  in  the 
case  of  the  dry,  and  24%  K„0  in  the  wet  process 
of  manufacture.  The  combined  rated  daily 
capacity  of  the  plants  in  question  is  47,900  barrels, 
a  barrel  being  about  380  lb.  and  representing 
625  lb.  of  raw  mix  containing  0-8%  K,0.  It  is 
assumed  that  60  %  of  the  potash  entering  the  kilns 
is  liberated  and  expelled  with  the  gases.  The 
potash  content  of  the  feed  could  be  increased  to 
about  2-5%  (by  the  addition  of  felspar,  etc.), 
without  detriment  to  the  clinker  produced.  Of 
the  numerous  methods  tried  for  the  collection  of 
cement  mill  dust,  the  Cottrell  process  of  electrical 
precipitation  has  proved  the  most  successful  com- 
mercially. This  process  is  already  in  use  in  four 
plants  having  a  combined  rated  capacity  of  15,500 
barrels  per  day,  and  is  now  being  applied  to  four 
others  having  a  combined  rated  capacity  of  7000 
barrels  per  day. — W.  E.  F.  P. 


Patents. 
Preserving  wood  ;  Method  of  ■ 


.  H.  Foersterling, 
R.  N.  Sargent,  and  F.  A.  Kaufmann,  Perth 
Amboy,  N.J.,  Assignors  to  the  Roessler  and 
Hasslacher  Chemical  Co.,  New  York.  U.S. 
Pat.  1,242,168,  Oct,  9,  1917.  Date  of  appl., 
Dec.  27,  1915. 

Wood  is  preserved  by  precipitating  an  insoluble 
metallic  cyanide  (e.g.,  copper  cyanide)  within  its 
intercellular  spaces  ;  this  may  be  effected,  for 
example,  by  causing  first  a  solution  of  copper 
sulphate  and  then  one  of  sodium  cyanide  to  enter 
the  wood. — A.  B.  S. 

[Cement]  slurry  ;  Treatment  of  — — •.  0.  Pontop- 
pidan,  Brooklyn,  Assignor  to  F.  L.  Smidth  and 
Co.,  New  York.  U.S.  Pat.  1,242,236,  Oct,  9, 
1917.     Date  of  appl.,  Sep.  18,  1915. 

Slurry  for  use  in  the  manufacture  of  Portland 
cement  is  mixed  with  an  electrolyte,  such  as 
sodium  carbonate,  to  increase  its  fluidity  and 
reduce  its  water  content. — A.  B.  S. 


Mineral  wool ;  Art  of  making  ■ 


.  W.  Fay,  St. 
Louis,  Mo.  U.S.  Pat.  1,242,537,  Oct.  9,  1917. 
Date  of  appl.,  Feb.  23,  1917. 

Mineral  wool  is  made  by  forcing  a  hot  dust- 
settling  fluid,  such  as  a  mixture  of  oil  and  steam, 
at  a  high  velocity  into  a  stream  of  molten  scori- 
aceous  material.  The  mineral  wool-fibres  and 
fluid  are  projected  into  a  receiving  chamber,  and 
the  fluid  is  allowed  to  pass  out  through  restricted 
openings  so  as  to  create  a  pressure  in  the  chamber 
and  cause  the  fibres  to  float  or  circulate  slowly  but 
freely  in  the  fluid. — A.  B.  S. 

Cement,  etc.  ;  Process  for  the  manufacture  of  ■ 


L.  P.  Basset,  Paris.     U.S.  Pat.  1,244,280,  Oct. 
23,  1917.     Date  of  appl.,  Mar.  4,  1914. 

See  Ft.  Pat,  466,518  of  1913  ;  this  J.,  1914,  964. 

[Electrical]  apparatus  for  extracting  dust  from  gases 
and  vapours,  applicable  also  for  collecting  par- 
ticles of  flour,  cement,  and  other  substances.  Eng. 
Pat.    110,774.     See   I. 

Process    of    slaking    liyne.      U.S    Pat,     1,244,421. 
See  VII. 

Composition  for  making  firebrick  and  furnace  linings. 
U.S.    Pat.    1,244,275.     See   VIII. 
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X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO  METALLURGY. 

Steel:  Special  properties  of  eutectoid .     P.   V. 

Saldau.  Rev.  Soc.  russe  tl<-  Met..  1916,  1, 
111!  — MS.  Rev.  Met.,  1017,  14,  Ext.,  19:!. 
From  a  study  of  different  carbon  steels,  having 
lamellar  or  granular,  pearlitic  structures,  it  is 
concluded  that,  in  physical  properties,  eutectoid 
steel  is  differentiated  sharply  from  other  steels  of 
similar  composition.  In  eutectoid  steel,  the  hard- 
ness, resistivity,  and  resistance  to  rapture  and 
compression  are  at  the  maxima  after  annealing,  the 
lamellar  pearlite  not  being  rendered  granular  by 
heating  at  7"n  C.for7hrs.  A  rectilinear  diagram 
is  not  applicable  for  representing  the  physical 
properties  of  iron-carbon  alloys  in  the  eutectoid 
region.  These  properties  are  probably  associated 
with  the  high  degree  of  dispersion  (i.e.,  ratio  of 
surface  to  volume)  of  the  metal  in  the  eutectoid 
region  of  the  iron-carbon  series. — W.  E.  F.  P. 

Chrome  steel  ;  Some  peculiarities  in  the  manufacture 

of in  the  Martin  furnace.     N.  N.  Menchikh. 

Rev.  Soc.  russe  de  Met.,  1910,  1,  170—188. 
Rev.  Met.,  1917,  14,  Ext.,  233—235. 
In  the  author's  experience,  the  chromium  content 
of  the  metal  produced  in  the  Martin  furnace  depends 
entirely  on  the  operation  of  the  furnace  and  not 
on  the  initial  chromium  content  of  the  charge. 
The  high  loss  of  chromium  (often  two-thirds  of  the 
total)  experienced  in  ordinary  working  occurs 
mainly  during  fusion,  particularly  if  the  atmos- 
phere is  sufficiently  oxidising.  When  fusion  is 
complete,  the  chromium  content  of  the  metal  bath 
increases  with  the  temperature  at  which  the 
operation  is  continued.  The  author  is  of  opinion 
that,  at  high  temperatures,  the  chromium  of  the 
slag  passes  into  the  metal  in  the  form  of  an  oxide 
(other  than  that  present  in  the  slag),  which  is  very 
stable   and    soluble    under   these    conditions. 

— W.  E.  F.  P. 

Steel  tools  ;    Use  of  high-speed  cast .     Grenet. 

Rev.  Met.,   1917,  14,  547—550. 
Steels  of  the  following  composition  are  described  : 


A. 

Extra  hard. 

B. 
Hard. 

c. 

Normal. 

% 

2-7 

19-4 

24-9 

04 

% 
1-2 
6-6 
230 
0-8 

o/ 
0-7 

3-5 

190 
0-8 

Steel  A  was  cast  in  rectangular  steel  moulds  10  mm. 
wide  and  15  mm.  deep  ;  the  lower,  thoroughly 
chilled  part  was  used.  The  alloy  was  very  brittle 
unless  annealed  for  2  hours  at  550°  C,  but  even 
after  annealing  it  could  only  be  used  with  the 
greatest  care  and  could  not  be  utilised  in  the  works. 
Steel  P.  was  cast  and  annealed  like  A  ;  on  semi- 
hard steel  it  could  be  used  at  much  higher  speed 
than  the  best  high-speed  steels  and  lasted  4 — 10 
times  longer  than  the  best  forged  tools.  It  was 
britt  le  enough  to  require  cautious  use.  The  cutting 
speed  of  steel  C  was  not  much  higher  than  that  of 
forged  tools,  while  it  lasted  about  1  J  times  as  long. 
The  brittleness  was  not  pronounced  enough  to 
render  annealing  indispensable,  but  annealing 
at  500°  C.  is  recommended.  The  presence  of 
manganese  is  prejudicial  to  hardening,  as  it  pre- 
vents the  change  from  y-  to  o-iron  during  the 
chilling.— W.  R.  S. 

Cold  ;      Effect  of  sulphides  on  solutions  of t'rt 

potassium  cyanide.  V.  Pasoukhine.  Rev.  Soc. 
russe  de  Met.,  1910,  1,  101—172.  Rev.  Met., 
1917,  14,  Ext..  237—240. 

Contrary  to  the  statements  of  certain  English 


authors,  artificial  and  natural  sulphides  of  copper, 
iron.  lead,  zinc,  etc.,  were  found  not  to  act  as 
precipitants  of  gold  from  cyanide  solutions.  As 
confirming  this  result.  LOO,  75,  and  65% of  the  gold 
present  in  artificially-prepared,  auriferous  sul- 
phides of  copper,  iron,  and  lead,  respectively,  was 
extracted  by  a  dilute  solution  of  potassium 
cyanide. — W.  E.  F.  P. 

Furnace  for  melting  brass  :    Resistance  type  . 

T.   F.  Baily.       Amer.   Electrocnem.  Soc,  Oct., 

1!»17.  [Advance  copy.]  it  pages. 
Details  of  running  tests  of  an  electric  tilting 
furnace  of  the  resistance  type  are  given.  The 
furnace  is  of  the  non-crucible  type,  having  a 
cylindrical  shell  provided  with  inner  walls  and 
roof  forming  the  furnace  chamber.  The  bottom 
of  the  chamber  provides  a  bowl-shaped  hearth 
for  the  metal  when  melted.  The  resistance 
element  is  contained  in  a  circular  trough  made  of 
refractory  material  ;  in  this  trough  the  resistance 
material  (broken  carbon)  forms  contact  with  the 
electrodes,  which  are  placed  diametrically  opposite 
each  other  with  their  ends  projecting  into  the 
trough.  The  rated  electrical  capacity  is  105  kw. 
for  a  furnace  7  ft.  in  diam.  having  a  hearth 
capacity  of  1500  lb.  and  an  average  melting  rate 
of  000  lb.  per  hour.  The  quality  and  uniformit  y 
of  the  product  were  satisfactory.  On  the  basis 
of  the  power  consumed,  viz.,  450  and  300  kilowatt- 
hours  per  short  ton  of  bearing  bronze  and  cartridge 
brass  (average  of  six  tests  each),  respectively, 
the  melting  costs  compared  favourably  with  those 
in  non-electric  furnaces. — W.  E.  F.  P. 

[Bronzes,     etc.]     Test-bars    and    actual    castings  ; 

Some  comparative  tests  on  .     \V.   M.  Corse 

and     G.  P.  Comstock.     J.  Amer.  Inst.  Metals. 
1917,  11,  250—256. 

With  a  view  of  preventing  the  application  of 
specifications  based  on  standard  test-bar  results 
to  test-pieces  cut  from  actual  castings,  attention 
is  drawn  to  a  number  of  cases  in  which  considerable 
discrepancies  were  shown  in  the  tests  of  various 
bronzes  and  aluminium  alloys. — W.  E.  F.  P. 

White  metal  alloys  ;   Analysis  of  - 


Determina- 
tion of  lead,  copper,  and  antimony.  R.  Ilowden. 
Chem.  News,  1917,  116,  235. 
Lead.  One  grm.  of  the  alloy  is  dissolved  in  nitro- 
hydrochloric  acid,  5  c.c.  of  concentrated  sulphuric 
acid  and  1  grm.  of  tartaric  acid  are  added,  and 
the  mixture  is  heated  until  red  fumes  cease  to  be 
evolved.  The  mixture  is  then  cooled  and  diluted 
and  the  lead  sulphate  collected,  washed,  and 
weighed.  Copper.  The  filtrate  from  the  lead 
sulphate  is  treated  with  sulphur  dioxide  and  the 
copper  precipitated  as  cuprous  iodide  or  thio- 
ey.in.ite.  The  precipitate  is  collected,  dissolved 
in  nitric  acid,  and  the  copper  determined  iodo- 
metrically.  Antimony.  One  grm.  of  the  alloy 
is  dissolved  in  hydrochloric  acid  with  the  addition 
of  potassium  chlorate,  and  the  solution  is  treated 
with  stannous  chloride  solution,  added  drop  by 
drop,  until  the  yellow  colour  due  to  the  copper  is 
destroyed  ;  air  is  then  passed  through  the  solution 
for  about  20  mins.  in  order  to  re-oxidise  the  copper. 
One  drop  of  methyl-orange  solution  is  then  added 
and  the  mixture  titrated  with  potassium  bromate 
solution  until  the  colour  of  the  indicator  disappears. 
The  bromate  re-oxidises  the  antimony,  and  if  the 
bromate  solution  contains  4  039  grms.  of  potassium 
bromate  per  litre,  each  c.c.  is  equivalent  to  1  "„ 
of  antimony  when  1  grm.  of  alloy  is  taken  for  the 
determination. — W.  P.  S. 

[Tin  and  tcolfram  ores.]  Slime  treatment  on 
Cornish  frames,  with  particular  reference  to  the 
effect  of  surface.  S.  J.  Truscott.  Inst.  M in.  and 
Met.,  Nov..  1917.     [Advance  copy.]     68  pages. 

Laboratory  tests  with  slimes  containing  tinstone 
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or  wolfram  wore  conducted  on  a  frame  10  in.  wide 
and  30  in.  long,  covered  with  pine  wood,  cement. 
plate  glass,  fluted  glass,  or  rubber.  The  following 
conclusions  were  reached.  A  suitably  adjusted, 
transversely  fluted  surface  is  more  effective  than 
a  plane  surface,  the  flutes  causing  the  mineral  to 
deposit  at  the  upper  end  of  the  frame,  where  it 
gradually  accumulates  and  continually  displaces 
the  gangue  from  the  next  lower  flute.  The  flutes 
tend  strongly  to  prevent  channels,  banks,  and 
irregular  distribution  which  would  lead  to  loss  of 
mineral.  They  provide  a  bed  of  mineral,  which 
is  the  most  effective  means  of  holding  fine  material. 
The  size  and  shape  of  the  flutes  must  be  adjusted 
to  the  kind  of  material  treated  ;  if  they  are  too 
deep,  the  gangue  particles  settled  at  trie  bottom 
do  not  become  dislodged  by  subsequently  arriving 
mineral  particles.  The  conclusions  apply  to 
wolfram  as  well  as  to  cassiterite.  Among  plane 
surfaces  wood  was  the  most  effective  material, 
but  its  surface  wears  in  the  course  of  time.  The 
size  of  the  material  should  be  as  uniform  as 
possible,  i.e..  all  finer  than  120-mesh,  at  least  80  % 
passing  a  200-mesh.  The  inclination  of  the  frame 
and  the  pulp  ratio  are  interdependent,  and  the 
best  conditions,  as  well  as  the  length  of  the  frame, 
must  be  ascertained  in  each  case.  Increase  in 
temperature  of  the  water,  like  lack  of  water,  gives 
a  bulkier  but  less  valuable  concentrate.  An 
increase  in  the  rate  of  pulp  feed  makes  a  richer 
concentrate.  ao*the  cost  of  lower  recovery,  but  the 
tailing  can  again  be  subjected  to  a  similar  treat- 
ment. It  is.  recommended  to  adopt  the  principle 
of  taking  out  a  sufficiently  rich  concentrate  which 
will  require  a  minimum  of  further  treatment,  and 
repeating  this  process  on  each  successive  tailing. 
By  this  means  and  the  use  of  fluted  surfaces,  an 
improvement  of  10  %  in  the  slime  recovery  may 
be  expected.— W.  R.  S. 

Design  and  manipulation  of  gas  furnaces.     Forshaw. 
See  IIa. 

Refractories  for  steel  furnaces  from  the  consumer's 
point   of  view.     Brooke.     See  VIII. 

Effects  of  furnace   conditions   on   basic   refractories 
used  in  smelting  operations.     Wasum.     See  VIII. 

A  resistance  electric  furnace.     Thornton.     See  XI. 

Patents. 
Ingot-iron     and     steel;       Manufacture     of 


Deutsch-Luxemburgische  Bergwerks-  u.  Hiitten- 
Akt.-Ges.,  Bochum,  and  A.  Klinkenberg,  Dort- 
mund, Germany.     Eng.  Pats,  (a)  105.548,  Mar. 

6,  1917.  Under  Int.  Conv.,  Mar.  27,  1916. 
(Appl.  No.  3316  of  1917).  and  (b)  105,902,  Mar. 

7.  1917.  Under  Int.  Conv..  Apr.  18,  1916. 
(Appl.  No.  3397  of  1917.) 

(a)  In  the  manufacture  of  ingot  iron  and  steel  by 
deoxidation  of  molten  metal  rich  in  oxygon, 
carbohydrates,  e.g..  sugar,  in  tho  proportion  of 
2-5  parts  to  steel  1000  parts,  may  be  added  to  the 
molten  metal,  (b)  In  the  process  described  in  (a) 
for  making  ingot  iron  and  steel,  the  carbohydrates 
for  deoxidising  may  consist  of  packages  of  wood 
wool,  shavings,  sawdust,  or  the  like,  which  are 
placed  in  tho  tapping  ladle  just  before  pouring  in 
the  molten  metal. — W.  F.  F. 

Malleable  cast  iron  or  steel ;  Furnaces  for  the  manu- 
facture   of ■.     L.    Geuze,    Paris.     Eng.    Pat. 

103,996,  Feb.  2,  1917.  (Appl.  No.  1717  of  1917.) 
Under  Int.  Conv.,  Feb.  8,  1916. 

A  furnace  for  the  manufacture  of  malleable  cast 
iron  or  steel  comprises  three  adjoining  com- 
municating chambers,  the  central  melting  chamber 
being  heated  by  generator  gas.  Steel  or  iron 
turnings  or  scrap  are  placed  in  one  of  the  side 


chambers  and  preheated  by  hot  gases  from  the 
central  chamber,  and  cast  iron  is  similarly  pre- 
heated in  the  other  side  chamber.  These  charges 
are  gradually  pushed  into  the  central  chamber  by 
the  addition  of  fresh  charges  of  material,  and  the 
mixture  is  melted  and  run  off. — W.  F.  F. 

Steel  ;  Compound  for  tempering .     C.  C.  Trinkle, 

Romney,    Ind.     U.S.    Pat.    1,243.899,    Oct.    23, 
1917.     Date  of  appl.,  Feb.  19,  1917. 

The  compound  comprises  sodium  bicarbonate, 
willow  charcoal,  sal  ammoniac,  sulphur,  copperas, 
and  table  salt.— T.  H.  B. 

Carbonising  metal  articles  ;   Process  and  apparatus 

for .     W.    Fennell,    Gloucester.     Eng.    Pat. 

110,937,    Nov.   7,    1916.     (Appl.   No.    15,959   of 
1916.) 

A  firebrick  conduit  passes  vertically  through  a 
furnace  chamber  so  that  its  middle  portion  is 
strongly  heated.  Articles  to  be  carbonised,  mixed 
with  carbonising  material,  are  fed  into  the  conduit 
from  a  hopper  at  the  top  so  that  the  conduit  is 
practically  full.  A  rotating  plate  is  arranged  just 
below  the  open  lower  end  of  the  conduit,  and  a 
fixed  scraper  removes  the  articles  and  material 
from  the  plate  so  as  to  allow  a  gradual  discharge 
from  the  conduit  on  to  the  plate.  The  rate  of 
discharge  may  be  varied  by  adjusting  the  position 
of  the  scraper,  or  the  speed  or  height  of  the  table. 
Alternatively  an  adjustable  sleeve  may  be  provided 
on  the  lower  end  of  the  conduit. — W.  F.  F. 


Copper  and  nickel  ;   Electro-deposition  of  ■ 


■  from 


solutions  obtained  from  ores.  M.  V.  Garin, 
Paris.  Eng.  Pat.  104,678,  Feb.  23,  1917. 
Under  Int.  Conv.,  Feb.  29,  1916.  (Appl.  No. 
2701  of  1917.) 

In  the  electro-deposition  of  copper  and  nickel 
from  weak  solutions  containing  sulphurous  acid, 
obtained  from  ores,  an  insoluble  anode,  e.g.,  oi 
lead,  is  used  and  tho  cathode  surface  is  continu- 
ously rubbed  or  wiped.  The  rubber  is  of  arimal 
or  vegetable  fibre  carrying  filaments  of  gelatin. 
If  the  gelatin  has  not  first  been  rendered  insoluble, 
the  temperature  of  the  bath  is  kept  below  20°  C. 
The  rubber  may  also  be  formed  of  organic  mem- 
branes containing  gelatin  which  gradually  dis- 
solves, e.g.,  parchmented  skins.  The  cathode 
may  be  a  rotating  horizontal  cylinder,  and  the 
anode  may  surround  it  except  at  the  top  where 
the  rubber  rests  on  its  surface.  Hydrogen  bubbles 
are  thus  removed  from  the  surface  of  the  cathode 
and  deposition  of  copper  sulphide  is  prevented. 

— W.  F.  F. 


Ores  ;  Flotation  process  of  treating  - 


and  appar- 


atus for  use  therein.  K.  Sundberg,  Guldsmeds- 
hyttan,  Sweden.  Eng.  Pat.  110,717,  June  4, 
1917.     (Appl.  No.  8002  of  1917.) 

Ore  pulp  and  oil  are  fed  into  the  first  of  three 
adjacent  chambers,  and  the  mixture  is  caused  to 
rotate  horizontally  by  jets  of  air  from  suitable 
nozzles.  The  mixture  passes  through  an  opening 
in  the  side  of  the  chamber  into  a  vessel  having  a 
conical  bottom  from  which  the  foam  overflows, 
and  the  heavier  material  passes  to  the  second 
chamber  adjacent  to  the  first  chamber.  It  is 
subjected  to  similar  treatment  in  this  cnamber  and 
the  heavier  residue  is  similarly  transferred  to  the 
third  chamber,  from  the  bottom  of  which  the  final 
residue  free  from  metallic  particles  is  withdrawn. 

— W.  F.  F. 

Cojnplex  [stilphide]  ores  ;  Recovery  process  for  the 

treatment  of and  apparatus  for  same.     C.  J. 

Inglis,    Hobart.   Tasmania.     Eng.  Pat.   110,948, 
Nov.  10,  1916.     (Appl.  No.  16.166  of  1916.) 
Complex  ores  containing  mixed  sulphides,  e.g.,  of 
iron,   zinc,   and   bismuth,   are   ground  and   mixed 
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with  three  times  their  weight  of  water.  The 
mixture  is  delivered  upwards  through  a  central 
pipe  and  sprayed  into  a  gas-tight  chamber  t" 
which  a  mixture  of  hydrogen  chloride  and  chlorine 
gases  is  continuously  supplied.  Reactions  take 
place  resulting  in  the  solution  ol  the  metals  and 
precipitation  of  sulphur,  and  to  facilitate  chemical 
action  the  chamber  may  be  warmed  by  the  intro- 
duction of  steam.  The  outlet  of  the  spray  pipe 
may  be  regulated  by  a  disc  adjustable  towards  and 
away  from  the  outlet,  and  the  cover  of  the  i  ha  mber 
may  be  water-sealed. — W.  F.  P. 

Sulphides  ;  Method  of  reducing .      It.  P.  Bacon, 

Pittsburgh,  Pa.,  Assignor  to  Metals  Research 
Co.,  New  York.  U.S.  Pat.  1.213,681,  Oct.  23, 
1917.     Date  of  appl.,  Jan.  15,  1913. 

The  sulphides  of  silver,  mercury,  arsenic,  anti- 
mony, and  platinum  are  treated  with  a  hydro- 
carbon in  a  non-oxidising  atmosphere  at  a  rela- 
tively low  temperature  in  such  a  way  as  to  reduce 
the  sulphides  to  metal  quantitatively  and  convert 
t  he  sulphur  into  hydrogen  sulphide.  For  example, 
the  hydrocarbon  is  allowed  to  drop  on  a  heated  mass 
of  the  precipitated  sulphide  at  a  suitable  rate. 

— T.  H.  B. 


Ziiw  ;  Refining 


.  G.  C.  Flicker,  Luton.  Eng. 
Pat.  110,970,  Nov.  29,  1916.  (Appl.  No. 
17,138  of  1916.) 

The  distilling  vessel  and  condensing  vessel  are 
placed  in  adjacent  chambers  which  communicate 
by  a  controlled  passage,  so  that  the  temperature 
of  the  condensing  vessel  is  maintained  slightly 
above  the  melting  point  of  zinc.  The  surface  of 
the  impure  molten  zinc  is  covered  by  a  thick  layer 
of  floating,  inert,  porous,  refractory  material,  such 
as  small  pieces  of  foundry  coke  or  fireclay,  which 
retains  lead  vapour  and  other  impurities,  leaving 
pure  zinc  to  pass  over  to  the  condensing  vessel. 
In  an  alternative  form,  the  separate  condensing 
vessel  may  be  omitted  and  the  zinc  vapour  con- 
densed in  the  distilling  chamber  itself.  The  wall 
dividing  it  from  the  heating  chamber  is  not  per- 
forated and  heating  is  effected  by  conduction 
through  the  wall. — W.  F.  F. 

Electric  welding  or  fusion-deposition  of  metals.  The 
Quasi-Arc  Co.,  Ltd.,  London,  and  L.  Tweedale, 
(  astleton,  Lanes.  Eng.  Pat.  111,026,  Mar.  9, 
1917.     (Appl.  No.  3185  of  1917.) 

In  the  method  of  electric  welding  described  in 
Eng.  Pats.  1274  and  11,079  of  1912,  and  13,538  of 
1914,  the  work  is  carried  on  a  table  which  is  moved 
longitudinally  or  turned  according  to  the  joint  to 
be  made,  and  a  rapid  to-and-fro  movement  of 
about  0-25  in.  amplitude  is  imparted  to  the  work 
in  a  direction  at  right  angles  to  the  first  movement. 
The  latter  movement  causes  the  oscillation  of  the 
electrode  over  the  line  of  the  weld,  and  is  caused 
by  an  eccentric  shaft  acting  on  a  saddle  mounted 
on  the  table.  One  or  more  electrodes  are  carried 
in  suitable  holders  above  the  work  and  are  sta- 
tionary except  for  a  feeding  movement  as  the 
electrode  burns,  which  is  effected  by  gearing  from 
the  shaft  which  a  tuates  the  table.'  The  feed  for 
the  electrode  may  be  ai  tuated  by  hand  through  a 
friction  clutch  so  that  the  rate  of  feed  may  be 
varied  as  desired  without  affecting  the  other  move- 
ments. The  work  is  normally  moved  by  a  screw 
shaft  and  worm,  and  means  are  provided  to  allow 
for  adjustment  of  the  table  by  haul.  Atrip 
device  may  also  be  provided  to  stop  the  feed  at 
any  position  of  the  table.  In  an  alternative  form 
the  electrode  may  be  moved  to-and-fro  with 
respect  to  the  work  instead  of  the  wml  I 
moved. — W.  P.  P. 


Gold  and  silver  ;  Process  lor  separation  oj  — —  from 
minerals.  R.  Reves,  Mexico.  U.  S.  Pat. 
1,248,976.  Ocfc.23, 1917.  Date  of  appl.,Nov.9, 1914. 

THE  finely  divided  mineral  is  added  to  a  solution 
of  sodium  chloride  or  other  suitable  Bait,  and  an 
electric  current  is  passed  through  the  solution, 
whereby  the  metals  are  deposited  on  the  cathode. 
The  mixture  is  agitated  during  the  passage  of  the 
current  hv  discharging  gases  upwards  through\it. 

— T.  H..B. 

Chlorinalion  of  minerals  ;    Apparatus  for  the 


Ii.  Reves.  Mexico.  U.S.  Pat.  1.243.977,  Oct.  22, 
1917.     Date  of  appl.,  Aug.  6,  1915. 

A  chlorination  tank  consists  of  a  receptacle  for 
containing  a  solution  to  be  electrolysed,  the  top 
of  which  has  openings  for  ladders  which  are 
arranged  to  support  electrodes  in  the  receptacle 
at  any  desired  height.  One  of  the  openings  and 
ladder  is  large  enough  for  use  by  a  workman. 

— r.  n.  b. 

Tungsten  trioxidc  ;  Process  for  extracting from 

its  ores.  L.  Rosenstein,  Kan  Francisco,  and 
E.  H.  Sirnonds,  Oakland.  Cal.  U.S.  Pat. 
1,244,082,  Oct.23, 1917.  Date  of  appl.  ,Sep.27, 1916. 

Pulverised  tungsten  ore  is  mixed  with  water 
sodium  carbonate  and  hydroxide  are  added,  and  the 
whole  boiled ;  themixture  is  filtered,  e«cess  of  sodium 
carbonate  removed  by  lime,  and  after  separation 
of  the  calcium  carbonate,  a  soluble  barium  com- 
pound is  added,  the 'mixture  is  boiled  and  the 
barium  tungstate  treated  with  hydrochloric  acid 
to  form  tungsten  trioxide. — T.  H.  B. 

Molten  metals;  Treatment  of — — to  increase  their 
density.  A.  Rollason,  Long  Eaton,  Derbvshire. 
Eng.  Pat.  110,860,  Mar.  2.  1017.  (Appl.  No. 
3077  of  1917.) 

The  molten  metal,  e.g..  steel  and  its  alloys,  or  rare 
metals  and  their  alloys,  containing  combined 
or  dissolved  oxygen,  is  treated  «ith  0-5 — 10°,,  of 
metallic  uranium,  the  proportion  depending  on  the 
amount  of  oxygen  or  the  desired  density  of  the 
metal.  The  uranium  combines  with  the  oxygen 
and  passes  away  with  the  slag. — W.  F.  F. 

Concentrating  alluvial  ores  or  the  like  ;  Apparatus 

for .     J.  P.  Lobb,  Wood  Green,  Middlesex. 

Eng.  Pat.  110,977,  Dec.  7,  1916.  (Appl.  No. 
17,621  of  1916.) 

Iron  and  steel ;  Process  of  changing  the  composition 

of .     H.   Wade,   London.     From   B.   Ford, 

Philadelphia,  U.S.A.  Eng.  Pat.  110,940,  Nov. 
9,  1916.     (Appl.  No.  16,093  of  1916.) 

SEE  U.S.  Pat.  1,205,611  of  1916  ;  this  J.,  1917,  88. 

Furnace  for  smelling  ores.  V.  J.  Beaver  and  E.  A. 
( 'la remont,  Cheshire.  U.S.  Pat.  1,243,798,  Oct. 
23,  1917.     Date  of  appl.,  Apr.  17,  1916. 

See  Eng.  Pat.  6675  of  1915  ;  this  J.,  1915,  1150- 

Coating   iron,    steel,    or   other   metals    with    metal  ; 

Process  of .     E.  Bernheim,  Dusseldorf,  Oer- 

or  to  « '.  !•'.  Burgess,  Madison,  Wis," 
and  0.  J.  Kirk,  New  Castle,  Pa.  U.S.  i\,t. 
1,244.  ill,  Oi  t.23,1917.Date  of  appl.,Mar.20,1914 

See  Fr.  Pat.  468,707  of  L913  ;  this  J.,  1913,  1072. 

Gas   burners   for   metallurgical  and  other  furnaces. 
Eng.  Pat.  110,960.     See  1 1  a. 

Method  of  making  an  insecticide  [  from  smeller  fumes]. 
i  .s.    Pat.    1,243,323.     See  XIXb. 


Vol.  XXXVI.,  No.  24.]    Cl.  XI.— ELECTRO-CHEMISTRY.     Cl.  XII.— FATS ;  OILS  ;  WAXES. 


1279 


XL— ELECTRO-CHEMISTRY. 

Furnace  ;  A  resistance  [electric] .     F.  Thornton, 

jun.     Amer.    Electrochem.   Soc,    Oct.    6,    1917. 
[Advance  copy.]     12  pages. 

Experiments  have  been  made  on  the  heating  of 
furnaces  by  resistors,  placed  either  on  the  hearth 
or  on  a  shelf  around  the  walls.  Such  furnaces 
would  be  suitable  for  use  in  forging,  heat-treating, 
tempering,  and  annealing  steel,  melting  copper 
and  brass,  and  firing  ceramics  and  enamelled  ware. 
Carbon  does  not  form  a  satisfactory  resistor 
material  ;  it  is  necessary  to  use  a  very  pure  carbon, 
and  owing  to  its  negative  temperature  coefficient 
the  temperature  beneath  the  resistor  bed  becomes 
very  high  and  the  furnace  lining  suffers.  Better 
results  were  obtained  with  silicon  carbide  blocks, 
bricks,  or  rods,  and  these  were  satisfactory  with 
temperatures  up  to  1200°  C,  when  resistors  were 
provided  in  the  roof  of  the  furnace  as  well  as  on 
the  hearth.  Under  these  conditions  there  is  an 
oxidising  atmosphere  in  the  furnace,  but  a  reducing 
atmosphere  may  be  obtained  bv  spreading  granular 
carbon  over  the  resistor. — B.  N. 

Edison  storage  battery  ;  Effect  of  lithium  upon  the 

capacity   of  the .     L.    C.    Turnock.     Amer. 

Electrochem.  Soc,  Oct.  6,  1917.  [Advance 
copy.]  8  pages.  (See  also  this  J.,  1916,  1023.) 
Tests  were  made  with  an  alkaline  battery,  in 
which  lithium  hydroxide  was  added  to  the  21% 
solution  of  potassium  hydroxide  in  amounts  up 
to  50  grms.  per  litre  (a  saturated  solution  of 
lithium  hydroxide  at  about  24°  C).  With  in- 
creasing amounts  of  lithium  hydroxide,  an  increased 
capacity  up  to  a  maximum  of  12%  was  obtained 
over  that  given  with  pure  potassium  hydroxide, 
in  spite  of  an  increased  resistance  of  21%  in  the 
electrolyte. — B.  N. 

Synthetic  gasoline  by  electrochemical  means.   Cherry. 
See  Ha. 

Resistance  type  furnace  for  melting  brass.     Baily. 
See  X. 

Determination  of  copper  as  sulphide  and  by  electro- 
lysis.     Ilahn.     See   XXIII. 


Patents. 


Furnace  ;  Electric  ■ 


I.  R.  Valentine,  Schenec- 
tady, N.Y.,  Assignor  to  General  Electric  Co. 
U.S.  Pat.  1,242,275,  Oct.  9,  1917.  Date  of 
appl.,  May  12,  1917. 

The  furnace  is  provided  with  a  refractory  division 
wall  extending  upwards  from  the  base,  part  of  the 
way  to  the  upper  wall,  ard  a  conductor,  forming 
a  stationary  electrode,  is  located  on  the  base,  near 
one  side '  of  the  wall.  One  or  more  movable 
electrodes,  projecting  through  the  roof  of  the 
container,  co-operate  with  the  stationary  electrode 
to  iorm  an  arc  or  arcs,  and  the  space  on  the  opposite 
side  of  the  wall,  adapted  to  receive  material  to  be 
heated,  is  shielded  by  the  wall  from  heat  radiated 
directly  from  the  arcs. — B.  N. 

Electrode  and  process  of  making  the  same.  J.  E. 
Thomsen,  Assignor  to  The  Joseph  Dixon 
Crucible  Co.,  Jersey  City,  N.J.  U.S.  Pat. 
l,243,009,Oct.l0,1917.Date  of  appl., Feb. 2, 1917. 

A  hard,  non-inflammable  body  is  produced  from 
a  mixture  of  finely  divided  carbon  particles  of 
different  sizes,  64%,  tar,  33%,  and  a  formaldehj  de 
derivative,  3%,  or  cresols  and  phenols  may  be 
used  in  place  of  tar.  The  mixture  is  pressed  into 
blocks,  ard  calcined  at  a  temperature  above  the 
decomposition  point  of  the  condensation  product 
present. — B.  N. 


Galvanic  cell.     J.  F.  Sanders,   Assignor  to   O.   P. 
Ooshow,  Roseburg,  Oreg.     U.S.  Pat.  1,243,111, 
Oct.  16,  1917.     Date  of  appl.,  July  19,  1915. 
A  cathode  for  a  galvanic  cell  is  composed  of    a 
combination  of  palladium  and  rhodium. — B.  N. 

Electrolytic  gas  generators.     I.  H.  Levin,  New  York. 

Eng.  Pat.   102,933,   Oct.  27,  1916.      (Appl.  No. 

15,357  of  1916.)     Under  Int.  Conv.,  Dec.  20,1915. 
See  U.S.  Pat.  1,214,934  of  1917  ;  this  J.,  1917,  391. 

Method  and  apparatus  for  [electrically]  treating  air. 
U.S.  Pat.  1,243,524.     See  VII. 

[Electrical]  apparatus  for  extracting  dust  from  gases 
and  vapours,  applicable  also  for  collecting  particles 
of  flour,  cement,  and  other  substances.  Eng.  Pat. 
110,774.     See  I. 

Electron-discharge  apparatus  and  melfwd  of  prepara- 
tion. Electron-discharge  apparatus  and  metlwd 
of  operating  same.  U.S.  Pats.  1,244,216  and 
1,244,217.     See  III?. 

Process  for  the  separation  of  gold  and  silver  from 
minerals.     U.S.  Pat.   1,243,976.     See  X. 

Apparatus  for  chlorination  of  minerals.     U.S.  Pat. 
1,243,977.     See  X. 


XU.— FATS;   OILS;    WAXES. 

Castor  oil  used  for  lubricating  aeroplane  motors; 

Detection  of  foreign  oils   in  .     C.   Frabot. 

Ann.  Claim.  Analyt.,  1917,  22,  217 — 223. 
The  acetyl  value  is  capable  of  indicating  the 
presence  of  1  to  2%  of  foreign  oils  in  castor  oil, 
but  the  other  constants  are  of  little  value  for  the 
purpose.  In  the  special  case  of  castor  oil  adulter- 
ated with  arachis  oil  the  solidification  point  and 
the  solubility  in  alcohol  are  the  most  sensitive 
tests  (limit,  5%).  For  smaller  amounts  of 
arachis  oil  the  turbidity  temperature  of  the 
alcoholic  solution  may  be  determined.  A  solution 
of  1  vol.  of  pure  castor  oil  in  95  %  alcohol  remains 
clear  when  chilled  below  -20°  C.  ;  but  in  the 
presence  of  arachis  oil  the  solution  becomes  turbid 
at  temperatures  ranging  from  +5°  or  +6°  C. 
for  5%  to  -2°  or  -3"  C.  for  2%  of  arachis  oil. 
An  alcoholic  solution  of  castor  oil  containing  1  %  of 
arachis  oil  becomes  opalescent  at  -  4°  to  -  5°  C.  and 
turbid  at  -9°  C.  Foreign  oils  may  be  separated 
from  castor  oil  by  shaking  20  c.c.  of  the  sample 
with  80  c.c.  of  petroleum  spirit  of  b.pt.  35°  to  70°  C. 
in  a  stoppered  graduated  cylinder.  After  settling, 
the  volume  of  the  lower  layer  containing  the  castor 
oil  will  show  an  increase  of  about  11  to  12  c.c.  if 
the  oil  is  pure,  or  more  if  foreign  oils  are  present. 
On  evaporating  50  c.c.  of  the  petroleum  spirit 
layer  a  residue  is  left,  which  in  the  case  of  12 
samples  of  pure  castor  oil  ranged  from  8-35  to 
8-70%  of  the  original  oil.  Mixtures  containing 
from  30  to  1  %  of  arachis  oil  gave  residues 
ranging  from  38-61  to  10-04%  and  by  deduct- 
ine  from  these  the  average  value  for  puro 
castor  oil  (8-52%),  the  results  agreed  closely  with 
theory.  The  method  also  effects  a  concentration 
of  the  arachis  oil,  which  facilitates  the  detection 
of  arachidic  acid  by  Bellier's  method.  For 
example,  the  petroleum  spirit  extract  from  castor 
oil  containing  5  %  of  arachis  oil  will  contain  36-7  % 
of  that  oil.— C.  A   M. 

Residues  from  the  manufacture  of  alum  and  p<  sxible 
means  of  utilising  thou.     Falciola.     See  VII. 

Patents. 

Candles.     G.  F.   Powell  and  S.   \V.   Bush,   Bath. 

Eng.  Pat.   110,579,  Oct.  24,   1016.      (Appl.  No. 

15,092  of  1916.) 
A  colourless  varnish  or  paraffin  wax  stiffened 
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with  a  pulverulent  combustible  such  as  powdered 
precipitated  cellulose,  is  applied  to  candles  as  an 
exterior  coat  to  prevent  guttering. — A.  de  YV. 

Composition  for  cleansing,  bleaching,  deeorticalinri, 
inn!  for  purifying  and  preserving  food.  Eng.  I'at. 
110,567.     See  VI. 


XIU.— PAINTS;      PIGMENTS;       VARNISHES; 
RESINS. 

Abietic  acids  ;    Optical  isomerism  of  the  .     F. 

Schulz.     Chem.-7.cit..    1917.    41,    000—667.     J. 
Chem.  Soe.,  1017,  112,  i.,  649. 

AniiiTic  acid  may  be  prepared  by  extracting 
American  colophony  with  dilute  alcohol  or  by 
precipitating  the  alcoholic  solution  with  hydrogen 
chloride,  but  whereas  the  alcoholic  solution  of  the 
resin  is  dextro-rotatory,  the  solution  becomes 
laevorotatory  on  addition  of  hydrogen  chloride, 
so  that  the  products  above  mentioned  are  probably 
not  identical.  When  the  resin  is  dissolved  in 
boiling  alcohol  and  dry  hydrogen  chloride  passed 
into  the  cold  solution,  white  crystals  of  abietic 
acid  are  obtained,  the  constants  of  which  gradually 
alter  on  recrystallisation  from  acetone,  from 
[o]d  =  -  77-9°  and  m.pt.  161*  C.  to  [o]D  = 
—  96-8°,  m.pt.  171°  0.  Further  recrystallisation 
from  acetone  raises  the  m.pt.  to  173°  C. 
The  molecular  weight  by  titration  is  found 
to  be  304.  On  exposure  to  air,  the  rotation 
alters  owing  to  oxidation,  and  it  changes  also  on 
heating  at  200°  0.  American  colophony,  type  H, 
extracted  with  dilute  alcohol,  yields  an  oil  which 
gradually  sets  to  a  mass  of  crystals,  from  which 
by  crystallisation  from  acetone  a  portion  is  ob- 
tained having  [o]d  =  -220,  whilst  another  part 
has  [o]r>  =  +49°.  An  almost  inactivo  fraction, 
[oln  =  +20°,  is  also  obtained.  On  treatment 
with  mineral  acid,  the  rotation  of  the  two  last 
became  negative.  From  technical  resin  oil  the 
author  has  extracted  an  acid  which  he  names 
oilsylvic  acid  {Oelsylvinsdure),  na.pt.  171° — 173°  C, 
[Qk>  =  +53°,  which  does  not  alter  in  rotation  when 
warmed  with  minoral  acids,  and  in  contradistinction 
to  the  abietic  acid  from  colophony  does  not  absorb 
oxygen  from  the  air  and  does  not  turn  yellow  in 
light.  The  abietic  acids  can  readily  be  esterified 
by  boiling  their  alcoholic  solutions  with  30  %  of 
concentrated  sulphuric  acid  for  an  hour. 


Patents. 


A.  S. 


Lead  pigments  ;    Process  of  producing  — 

Ramage,  Buffalo,  N.Y.,  Assignor  to  Inter- 
national Color  and  Chemical  Co.,  Inc.,  Detroit, 
Mich.  U.S.  Pat.  1,243,762,  Oct.  23,  1917. 
Date  of  appl.,  Jan.  8,  1916. 

Lead  pigments  are  produced  by  roasting  a  sulphide 
ore  of  lead  to  form  load  sulphate  and  oxide,  con- 
verting the  lead  sulphate  into  carbonate  by  treating 
wit))  an  aqueous  solution  of  a  carbonate,  dis- 
solving the  mixed  lead  carbonate  and  oxide  in 
caustic  alkali  solution,  and  re-precipitating  lead 
carbonate  by  carbon  dioxide.  Tho  lead  carbonate 
is  finally  converted  into  a  basic  salt  by  treatment 
with  caustic  alkali. — A.  de  \Y. 

Calcimine  [distemper]  and  process  of  making  same. 
K.  \V.  Cornelison.  Assignor  to  The  Cott-A-Lap 
Co.,  Somerville,  N.J.  I'.S.  I'at.  1,244,033,  Oct. 
23,  1917.     Date  of  appl.,  Mai.  27,  1914. 

A  prepared  calcimine  contains,  in  addition  to  solid 
ingredients  the  bulk  of  which  is  insoluble  iii  water, 
a  lake-forming  colouring-matter  and  a  precipitant 
for  it,  and  an  effervescent  material  to  assist 
disintegration  of  the  product  when  brought  into 
contact  with  water. — A.  DE  \Y. 


Phosphorescent  colours  ;   Art  of  making .   R.  F. 

Langer,  Han  Francisco,  Cal.  U.S.  Pat.  1,244,058, 
Oct.  23,  1917.  Hate  of  appl.,  Mar.  15,  1910. 
A  basic  composition  consisting  of  lithium  carbon- 
ate, sulphur,  barium  carbonate,  water,  and  alcohol 
is  ffcst  applied  to  the  surface,  followed  by  a  second 
composition  of  manganese  sulphite,  strontium 
carbonate,  sodium  chloride,  sulphur,  anhydrous 
sodium  carbonate,  and  ethyl  alcohol. — A.  de  W. 

XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Vulcanisation  tests.  L.  E.  Campbell.  Bull.  Pep. 
Agric,  Ceylon,  No.  32.  India  Rubber  J.,  1917, 
54,  725—727.     (Cf.  this  J.,  1917,  92,  604.) 

Experiments  were  made  to  ascertain  the  effect  of 
dilution  of  tho  latex  upon  tho  vulcanisation  and 
mechanical  properties  of  the  rubber.  Tho  apparent 
difference  in  the  rates  of  coagulation  appears  to 
dopend  not  so  much  upon  the  rate  at  which  the 
emulsoid  phase  is  destroyed  as  upon  tho  rate  at 
which  the  rubber  particles  cohere.  Generally 
speaking  tho  results  of  the  experiments  aro  incon- 
clusive. Tho  effect  of  dilution  on  the  rate  of  cure 
is  not  vory  marked.  All  samples  from  undiluted 
or  slightly  diluted  latex  gave  good  mechanical 
tests  ;  in  some  cases  those  from  greatly  diluted 
latex  gave  distinctly  low  results.  The  results 
were,  however,  too  irregular  to  allow  definite 
conclusions  to  be  drawn.  The  diminution  effected 
by  dilution  in  the  quantities  of  mineral  consti- 
tuents, protein,  and  resin  in  the  rubber,  may, 
however,  be  of  importance. — E.  W.  L. 

Patent. 
Rubber  latices  ;  Process  for  the  treatment  [coagulation] 

of .     C.   A.    Ilcken  and   St.   V.    B.    Down, 

Singapore.  Eng.  Pat.  110.560,  Sept.  20.  1916. 
(Appl.  No.  13,650  of  1916.) 
Prior  to  coagulation  with  the  mixture  of  alcohol 
and  petroleum  benzine  described  in  Eng.  I'at.  8487 
of  1915  (this  J.,  1910,  854),  latex  is  mixed  with 
glycerin,  J  oz.  per  gallon,  or  with  a  mixture  of 
glycerin,  1  ;  alcohol,  4  :  and  water,  5  parts,  in  the 
proportion  of  J  oz.  per  gallon.  When,  after  8 
hours,  a  spongy  coagulum  is  formed,  1  oz.  (per  lb. 
of  rubber  present)  of  the  coagulating  mixture  is 
injected  into  the  container.  On  standing  over- 
night tho  clot  discharges  much  of  its  serum,  and 
it  is  then  pressed  or  mangled  and  finished  as 
desired.  Other  polyhydric  alcohols  or  their  de- 
rivatives or  glycerol  esters  may  lie  used  in  place  of 
glycerin. — E.  W.  L. 

XV.— LEATHER;   BONE;     HORN;    GLUE. 

Patent. 

Plastic  masses  from  casein  or  other  swelling  sub- 
stances ;  Apparatus  for  the  manufacture  of . 

R.  Weiss,  Hamburg,  Germany.  Kng.  Pat. 
107,769,  Julv  5,  1917.  (Appl.  No.  9726  of  1917.) 
Under  Int.  Conv.,  July  7,  1916. 

Within  the  nozzle  of  a  forcing  machine,  or  bar 
press,  for  preparing  plastic  materials  in  the  form 
of  bars,  thin  sieve-plates,  with  fine  holes,  and  each 
supported  by  a  thicker  plate  with  large  holes,  are 
arranged  one  in  front  of  the  other,  with  tho  object 
of  eliminating  enclosed  air-bells,  and  producing  a 
perfectly  solid  bar. — 10.  W.  I.. 

XVI.-SOILS;    FERTILISERS. 

Soil  acidity  :  Nitrification  as  a  measure  of  the 
availability  of  different  forms  of  calcium  carbonate 

when    employed    us    correctors    <>f .     P.    8, 

Burgess.     Soil  Sci.,  1917,  4,  327—336. 

Calcium   carbonate,    in    the   forms   of   soft   coral 
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limestone  and  coral  sand,  was  applied  to  a  sample 
of  an  acid  soil  from  Hawaii  in  sufficient  quantity 
to  effect  neutralisation,  and  the  mixtures  were 
incubated  and  the  nitrate  present  determined  every 
two  weeks  for  twenty  weeks.  Similar  mixtures 
with  addition  of  dried  blood  and  of  ammonium 
sulphate  were  included  in  the  experiment.  The 
results  showed  that  one  form  of  calcium  carbonate 
was  as  effective  as  the  other  on  the  soil  alone. 
When  a  fertiliser  was  added,  the  finely  ground 
coral  limestone  was  one  and  a  half  times  as 
effective  as  the  best  grade  of  coral  sand.  In  the 
soil  alone,  larger  quantities  of  nitrogen  were 
converted  into  nitrate  from  blood  than  from 
ammonium  sulphate,  but  in  the  presence  of  either 
form  of  calcium  carbonate  the  reverse  was  the 
case. — J.  H.  J. 


Ammonification  ;   Further  studies  of  the  nature   of 
.     K.  Miyake.     Soil  Sci.,  1917,  4,  321—325. 

Specimens  of  various  soils  were  mixed  with 
leucine  and  with  tyiosine  and  incubated  at  30°  C. 
for  16  days,  the  ammoniacal  nitrogen  produced 
being  determined  at  intervals.  In  the  case  of 
leucine,  this  amounted  to  about  80%  of  the 
possible,  and  in  the  case  of  tyrosine,  40 — SO  %. 
The  process  was  found  to  be  an  autocatalytic 
reaction,  proceeding  in  accordance  with  the 
author's  equation  previously  given  (see  this  J., 
1917,  227).— J.  H.  J. 


Phosphorus ;    Determination    of   soil 


.     C.    O. 
Rost.     Soil  Sci.,   1917,  "4,  295—311. 

A  comparison  was  made  of  four  methods  for  the 
determination  of  phosphorus  in  soil,  namely, 
fusion  with  sodium  carbonate,  extraction  with 
aqua  regia,  ignition  and  extraction  with  nitric  acid, 
and  evaporation  with  hydrofluoric  acid,  together 
with  two  modifications  of  the  last.  It  was  found 
that  the  fusion  method  gave  accurate  results,  only 
traces  of  phosphate  remaining  in  the  separated 
silica,  and  evaporation  with  magnesium  nitrate 
before  ignition  was  unnecessary,  as  was  also  an 
initial  precipitation  of  the  phosphate  along  with 
iron  and  aluminium  hydroxides.  In  the  method 
of  double  extraction  with  aqua  regia  with  ignition 
in  between,  there  was  no  loss  from  volatility  of 
phosphorus,  but  a  large  amount  of  the  phosphate 
was  left  undissolved  in  the  residue.  The  method 
of  extraction  with  nitric  acid  after  ignition,  gave 
complete  extraction  in  one  case  but  not  in  another. 
The  hydrofluoric  acid  method  was  found  to  leave 
a  considerable  amount  of  phosphate  in  the  residue, 
owing  to  the  formation  of  difficultly  soluble  iron 
and  aluminium  phosphates.  A  modification  of 
the  method,  in  which  the  soil  is  evaporated  with 
nitric  acid  previous  to  ignition,  gave  still  lower 
results,  due  to  a  considerable  amount  of  phosphate 
being  contained  in  the  filtrate  from  the  ammonium 
molybdate  precipitate.  The  author  found  that 
this  method  could  be  rendered  accurate  when 
modified  as  follows  :  1  grm.  of  soil  is  ignited  at  a 
dull  red  heat,  and  when  cold,  10  c.c.  of  distilled 
water,  10  c.c.  of  nitric  acid,  and  5  c.c.  of  hydro- 
fluoric acid  are  added,  the  mixture  is  well  stirred 
and  is  evaporated  to  a  volume  of  about  5  c.c, 
when  a  further  5  c.o.  of  hydrofluoric  acid  is  added 
and  the  mixture  evaporated  to  dryness.  Then  the 
residue  is  evaporated  two  or  three  times  with  small 
quantities  of  nitric  acid,  after  which  it  is  dried  at 
110°  C.  for  an  hour,  taken  up  in  3  c.c.  of  nitric 
acid  and  7  c.c.  of  water,  and  the  liquid  boiled  and 
filtered.  The  filtrate  is  precipitated  with  ammon- 
ium molybdate,  and  the  precipitate  redissolved 
and  finally  converted  into  magnesium  pyrophos- 
phate. It  was  found  that  the  titanium  oxide 
present  in  soils  did  not  affect  the  determination  of 
phosphate. — J.  H.  J. 


Phosphorus  ;  Production  of  available from  rock 

phosphate  by  composting  with  sulphur  and 
manure.  P.  E.  Brown  and  H.  W.  Warner. 
Soil  Sci.,  1917,  4,  269 — 282. 
An  investigation  was  conducted  to  determine 
,  whether  mineral  phosphates  would  be  decomposed 
by  sulphuric  acid  produced  by  bacterial  action  in 
manure  heaps.  Preliminary  experiments  were 
made  to  determine  if  horse  and  cow  manures  and 
compost  contained  the  necessary  sulphur-oxidising 
bacteria,  and  it  was  found  that  they  oxidised  as 
much  sulphur  to  sulphuric  acid  as  rich  loam  soil. 
These  manures  were  then  mixed  with  finely  ground 
rock  phosphate  containing  about  12  %  of  total 
phosphorus  and  with  precipitated  sulphur,  and 
were  kept  at  the  temperature  of  the  laboratory 
and  analysed  periodically  during  15  weeks.  In 
the  manures  mixed  with  sulphur  there  was  a  slight 
increase  in  the  amount  of  available  phosphorus, 
but  in  those  with  rock  phosphate  there  was  a 
distinct  depression  in  the  amount.  In  presence  of 
both  sulphur  and  rock  phosphate  there  was  a  con- 
tinual increase  in  the  available  phosphorus  through- 
out the  whole  period  with  each  manure,  the 
increase  amounting  to  24%  of  the  total  phos- 
phorus. This  increase  was  greater  when  the 
materials  were  intimately  mixed  with  the  manures 
than  when  they  were  added  in  layers. — J.   H.  J. 

Phosphates  ;  Vegetation  experiments  on  the  availa- 
bility of  treated .  J.   G.   Lipman  and  H.  C. 

McLean.  Soil  Sci.,  1917,  4,  337 — 343. 
Pot  culture  experiments  on  several  crops  were 
made  with  rock  phosphate  which  had  been  com- 
posted with  sulphur,  in  order  to  compare  its 
availability  for  plant  use  with  that  of  acid  phos- 
phate (superphosphate).  It  was  found  that  the 
treated  phosphate  was  about  as  available  as  the 
superphosphate.  Untreated  rock  phosphate  had 
little  effect  in  promoting  growth  except  in  the  case 
of  buckwheat,  which  utilised  this  form  of  phos- 
phate equally  as  well  as  the  other  two  forms. 

—J.  H.  J. 

Basic  slag  ;  Chemical  composition  of .     C.  van 

R.  Janssens.  Versl.  Landbouwk.  Onderzoek. 
Rijklandsproefstat.,  No.  20,  26 — 33.  Bull. 
Agric.  Intell.,  1917,  8,  1105. 
Since  the  beginning  of  the  war  two  types  of  basic 
slag  have  been  put  on  the  Dutch  'market,  one 
with  a  low  content  of  phosphate,  the  other  with 
a  high  content.  The  average  analyses  of  these 
two  types  were  respectively  as  follow" :  phosphoric 
anhydride,  7—8%  and  15—19%,  silica,  13—17% 
and  6 — 14%,  alumina,  2 — 3%  and  1 — 4%,  total 
iron,  28 — 32%  and  11 — 18%,  manganese  oxides, 
4—5%  and  6—13%,  total  lime,  37—43%  and 
46 — 52  %,  magnesia  3 — 4  %  and  1—3  %.  The  high 
stand  nil  slag  is  equal  to  normal  slag,  but  this  is 
not  the  case  with  the  low  standard  slag,  since  the 
high  content  of  iron  causes  formation  in  the  soil  of 
iron  phosphate,  which  is  useless  for  fertilising. 

—J.  H.  J. 

Calcium  cyanamide  ;  Determination  of  the  cyanamide 

nitrogen  in- .     A.   D.  Berkaut,   R.  D.  Hen- 

dricksz,  and  G.  Wind.  Versl.  Landbouwk. 
Onderz.  Rijklandbouwproefstat.,  1917,  No.  20, 
43—51.    Bull.  Agric.  Intell.,  1917,  8,  1105 — 1106. 

A  solution  of  calcium  cyanamide  is  prepared  by 
mixing  2  grms.  of  the  finely  ground  substance  with 
small  quantities  of  water  at  a  time,  and  decanting 
into  a  litre  flask  until  nearly  full.  The  flask  is 
then  shaken  vigorously  for  an  hour,  the  contents 
made  up  to  the  mark  and  filtered.  100  c.c.  of  the 
filtrate  is  measured  into  a  200  c.c.  flask,  neutralised 
with  nitric  acid  (10%)  and  5  c.c.  of  ammonia 
(2-5%)  added.  A  Jn  silver  nitrate  is  added  from 
a  burette  with  continual  slinking  until  the  pre- 
cipitation of  the  cyanamide  is  complete.  The 
contents  of  the  flask  are  then  made  up  to  the  mark, 
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shaken,  and  filtered  through  a  double  tilter.  The 
ess  of  silver  nitrate  is  determined  by  Volhard's 
method.  Alternatively  the  determinat  ion  may  be 
completed  by  collecting  the  precipitate  of  silver 
eyanan  ide  quantital  ivcly,  washing,  and  submitting 
the  Biter  and  contents  to   Kj'l'lahl's  process. 

—J.  II.  J. 

Manures  and  funds  ;   Growth  of  international  trade 

in  .     J.  Hendrick.     Trans.   Highland  and 

Agric.       Soc.       Scotland,      1917.       [Reprint.] 
36  pages. 

Thk  author  deals  chiefly  with  the  growth  in  the 
volume  of  trade  in  manures,  with  some  remarks 
on  food.  Internationa]  trade  in  manures  began 
about-  1  s  10.  when  Peruvian  guano  was  first 
exported  to  Europe,  chiefly  to  Britain.  Guano 
continued  to  be  the  imported  manure  in  greatest 
use  until  1880,  by  which  time  the  deposits  had 
been  mostly  worked  out.  Since  L880  other 
countries  have  surpassed  Britain  in  the  importa- 
tion of  artificial  manures.     Nitrogenous  manures. 

The  annual  export  of  Lium  nitrate  from  Chili 

has  increased  from  3000  to  3,000,000  tons  between 
1830  and  1916.  In  Britain  the  net  imports 
have  risen  from  99,000  metric  tons  to  143,000 
metric  tons  between  1005  and  1913.  The  pro- 
duction of  ammonium  sulphate  has  developed 
with  the  gas  industry.  In  1870  Britain  produced 
about.  40,000  tons  and  in  1913  over  400,000  tons, 
of  which  only  a  quarter  was  used  ai  home,  tho 
rest  being  exported.  Or  the  other  hand,  Germany, 
Belgium,  and  the  United  States  imported  more 
than  they  produced.  The  world's  production  has 
risen  from  nearly  half  a  million  tons  in  1900  to 
one  and  a  half  million  tons  in  1913.  The  produc- 
tion of  synthetic  nitrogenous  manures  has  increased 
very  rapidly  also  during  the  few  years  it  has  been 
in  operation.  Calcium  cyanamide  has  increased 
from  20,000  metric  tons  in  1910  to  150,000  metric 
(■■us  in  1913,  none  of  which  was  produ^od  in 
Britain.  Calcium  nitrate  has  been  produced  in 
Norway  onlv  ;  in  1905,  127  metric  tons  was  made. 
Whereas  in  1913,  73,000  metric  tons  was  made. 
most  of  which  waa  exported  to  Germany.  In 
the  latter  year  Germany  imported  78,000  metric 
tons  of  ail  the  synthetic  manures,  the  United 
States  14,000  metii ■•  tons,  and  Franca  JO, 000 
metric  tons,  while  Norway  exported  over  100,000 
metric  tons,  compared  with  25,000  metric  tons 
in  l'.n  1.  Phosphaiic  manures.  Bones  wore  earli<  st 
use. I.  India  is  the  largest  exporter  with  over 
Kin. nun  metric  tons  in  1913.  Britain  uses  about 
ion. en  i  tons  a  y?ar,  of  which  40,000  tons  is 
imported.  The  world's  production  of  mineral 
phosphates  in  1903  was  2i  million  metric  tODS, 
and  in  1913  nearly  7  million  metric  tons,  of  which 
the  production  in  North  Africa  formed  ::."0,000 
tons  and  21  million  respei  lively.  The  imports  of 
mineral  phosphates  into  Britain  during  the  same 
period  increased  only  slightly.  Most  mineral 
phosphates  arc-  converted  into  superphosphate, 
of  which  Britain  produced  020. (too  metric-  tons 
in  1900  and  820,000  metric'  tons  in  1913,  France 
nearly  on.  million  and  nearly  two  million  metric 
tons  respectively,  and  <;.  rmany  000,000  and 
1,800,000  i.e.  trie'  tons.  The  use  cf  basic  slag 
has  increased  "lor  with  the  use  of  the  basii 
I  ro  ess  of  steel  making,  from  10,000  tons  in  1880 
to  1|  million  tons  in  1900  Since  1900,  the  produc- 
tion in   Britain  has  in.  leased  from    120,000  tons  to 

400,1 tons,ofwhii  h  100.000  tons  is  exported  ;  thai 

of  Belgium  from  100,000  to  050,000  tons,  of  which 
over  500,000  tons  is  exported;  and  that  of 
German}  from  1  million  to  2J  million  tons,  of 
which  only  a  quarter  of  a  million  is  exported. 
Potash  manures.  The  German  deposits  have 
formed  almost  the  sole  source  of  potash  for  all 
par]  e  output  growing  from  2200  tons  in 

l sill   to  over   11   million  tons  in  1913,  mainly  duo 


to  an  increase  in  the  agricultural  use  of  potash, 
this  being  42  %  of  the  output  in  1SS0  and  nearly 
90%  in  1910.  Germany  uses  pra.  tieally  as  much 
potash  for  agriculture  as  all  other  countries  put 
together.  In  Britain  the  consumption  in-  reased 
rapidly  between  1900  and  1913,  Scotland  using 
the  largest  amount  per  acre  of  arable  land.  Crop 
jiroducliint.  It  was  reasonable  to  suppose  that 
those  countries  which  were  rapidly  increasing 
their  consumption  of  fertilisers  were  also  increasing 
the  crops  produced,  and  this  was  found  to  be  the 
case.  Crop  production  in  Germany,  in  the  i  asc- 
ot wheat,  averaged  13-2  million  tons  in  1879 — 83 
and  26-9  million  tons  in  1909 — 13  ;  and  the 
average  per  acre  was  10'24  centals  and  17*80 
centals,  respei  lively.  In  England  tb  i  yield  of  wheat 
per  acre  per  annum  was  29  5  bushels  in  I  885  9  and 
31-2  bushels  in  1909  13.  In  tiermany  the 
corresponding  figures  were  19-8  and  31  ti.  The 
figures  for  potatoes  were  :  England,  5  9  and  0  2 
tons;  Germany,  3-4  and  51  tons.  Before  the 
war  Germany  and  Austria  produced  twice  as  much 
wheat  and  rye  as  France  and  Britain,  more  than 
twice  as  much  of  other  cereals,  and  more-  than 
three  times  as  much  potatoes.  Calculated  per 
head  of  population,  these  amounts  become  : — 


Control 
Powers. 

Britain. 

France. 

Wheat  and  rjr«  .... 

lb. 

480 

440 

1200 

lb. 
77 
210 
320 

lb. 
570 
330 
7&0 

J.  If.  .1. 


XVII.— SUGARS  ;  STARCHES  ;  GUMS. 

Cane  sugars  ;    Filtration  of  syrups  prepared  from 

raw    —    in    the    refinery.     II.    Pellet.     Bull. 

Assoc.  Chim.  Sucr.,   1917,  35,  183—180. 

It  has  been  suggested  by  Manoury  (J.  Fabricants 
de  Sucre,  1910.  June  21)  that  difficulties  of  filtra- 
tion in  the  refining  of  raw  cane  sugars  might  be 
avoided  by  first  raising  the  purity  of  the  sugars 
to  99%.  The  author  states  that  in  a  large 
Parisian  refinery  it  is  now  the  practice  to  bring 
all  raw  cane  sugars  to  99%  by  a  preliminary 
washing,  but  the  difficulty  of  filtration  still  remains 
and  varies  considerably  in  different  cases.  It  is 
due  to  particles  of  bagasse,  to  gummy  matters, 
and  also  probably  to  small  quantities  of  silica, 
part  of  which  is  in  a  colloidal  form.  The  amount 
of  these  impurities  present  in  a  raw  sugar  depends 
on  the  method  of  manufacture.  Cane  mills  which 
by  repeated  crushings  extract  a  very  high  pro- 
portion of  sugar,  e.g.,  94 — 95  %  or  even  more, 
necessarily  extract  a  large  amount  of  these 
impurities  also.  Ordinary  defecation  of  the  raw 
cane  juice,  with  or  without  sulphitation,  does  not 
eliminate  them,  though  carbonatation  does. 
Their  presence  renders  the  centrifuging  of  raw 
cane  sugars  a  more  protracted  operation  than  that 
of  beet  sugars.  Even  when  brought  to  a  purity 
of  99%  by  washing,  raw  cane  sugars  do  not  yield 
clear  solutions,  anil  in  the  refinery  they  require  a 
much  greater  filtering  surface  than  beet  sugar-, 
in  some  cases  three  times  as  great. — J.  II.  L. 

Su</ar  ;    Action  of  basic  lead  acetate  on  invert . 

II.   1'ellet.     Bull.  Assoc.  Chim.  Sucr..   1917,   35, 
180—194. 

The   author  suggests   that    the   conflicting   con- 

■  hi  ions  published  on  the  one  hand  by  Ha  vis  (this 
.1 ..  1910,  203)  and  on  the  other  by  various  chemists 
(see,  e.g.,  Deerr,  this  J.,  1910,  1075),  respecting 
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the  precipitation  of  reducing  sugars  by  basic  lead 
acetate,  are  due  to  a  difference  in  the  composition 
of  the  liquids  studied.  In  liquids,  such  as  molasses, 
which  contain  a  considerable  amount  of  salts,  the 
lead  precipitate  invariably  carries  down  some 
reducing  sugar.  This  is  not  necessarily  the 
case  with  liquids  containing  organic  matters,  but 
almost  or  entirely  free  from  salt?,  as  in  Parkin 's 
experiments  with  sugar  solutions  containing 
tannin  (see  Davis,  loc.  cit,).  The  plant  extracts 
studied  by  Davis  would  probably  belong  to  the 
second  class. — J.  H.  L. 

Arsenic  in  c/lucose  [  ;    Determination  of ].     A. 

Kling.     Ann.    Falsif.,     1917,     10,     43S— 450. 

The  author  made  a  comparative  study  of  the 
accuracy  of  three  methods  of  determining  small 
quantities  of  arsenic  (in  solutions  free  from  organic 
matter),  viz.,  the  Marsh-Berzelius,  the  Gutzeit, 
and  a  so-called  diaphanometric  method  in  which 
the  arsenic  is  reduced  to  the  elementary  state  by 
hypophosphorous  acid  in  presence  of  sulphuric 
acid  and  estimated  from  the  cloudiness  of  the 
liquid  in  comparison  with  a  series  of  test  solutions 
of  known  arsenic-content  treated  in  the  same  way 
at  the  same  time.  The  possible  error  of  all  three 
methods  was  found  to  be  of  the  same  order, 
about  one-tenth  of  the  amount  of  arsenic  deter- 
mined, but  the  Gutzeit  method  is  not  considered  so 
trustworthy  as  the  others  for  quantitative  purposes. 
The  diaphanometric  method  is  somewhat  more 
expeditious  than  the  Marsh-Berzelius  method  ; 
it  is  rendered  inexact  by  the  presence  of  traces  of 
nitrates  or  nitrites.  From  solutions  containing 
sugars,  traces  of  arsenic  can,  after  oxidation  with 
bromine,  be  completely  precipitated  by  entrain- 
ment  in  precipitates  of  ammonium  magnesium 
phosphate  formed  in  the  solutions.  Modifying 
a  procedure  described  by  Vuaflart  (Ann.  Falsii., 
1916,  272),  the  author  applied  this  method  to 
commercial  glucoses  ;  the  phosphate  precipitate 
was  dissolved  in  nitric  acid,  all  traces  of  the  latter 
were  then  eliminated  by  evaporation  with  sulphuric 
acid,  and  the  sulphuric  acid  solution  was  used 
for  the  determination  of  arsenic  by  the  diaphano- 
metric method.  Experiments  described  indicate 
that  traces  of  arsenic  in  beer-wort  are  not  eliminated 
to  any  extent  during  fermentation  or  fining  of 
the  fermented  beer. — -J.  H.  L. 


Potatoes  ;    Utilisation  of  rotten  - 


in  the  manufac- 


ture of  starch.  Ducomet  and  A.  C.  Girard. 
Comptes  rend.  l'Aead.  d'Agric.  de  Frame, 
1917,  3,  716—719.  Bull.  Agric.  Intell.,  1917. 
8,  1191. 

Spoiled  potatoes  are  suitable  for  starch  manufac- 
ture provided  decomposition  has  not  gone  very 
far.  According  to  Ducomet's  observations,  even 
when  the  tubers  are  in  a  deliquescent  state,  the 
starch  is  still  undecomposed,  and  only  at  a  later 
stage  does  it  undergo  liquefaction.  It  is  there- 
fore advisable  to  collect  all  potatoes  attacked  by 
damp  rot,  whether  caused  by  frost,  or  mildew  or 
other  organisms,  and  extract  the  starch,  which 
after  proper  sterilisation  is  fit  for  consumption  by 
man  or  animals.  The  period  during  which 
spoiled  potatoes  can  be  kept  before  treatment 
may  be  considerably  prolonged  by  covering  them 
with  water  and  changing  this  from  time  to  time. 
It  is  pointed  out  by  Girard  that  about  75 %  of  the 
nitrogen  and  90%  of  the  potash  contained  in  the 
tubers  is  carried  off  in  the  water  in  which  they  are 
washed.  On  the  farm  this  water  might  be  ab- 
sorbed by  manure  heaps  or  even  by  the  soil, 
to  utilise  the  valuable  constituents.  If  it  is 
first  brought  to  the  boiling  point,  about  half  of 
the  contained  nitrogen  is  precipitated  as  protein, 
which  after  deposition  could  be  fed  directly  to 
stock. — J.  H.  L. 


XVIII.— FERMENTATION  INDUSTRIES. 

Yeast;    Behaviour  of towards  different  sugars 

at  carious  concentrations,  and  the  influence  of 
addition  of  alanine  on  fermentation.  E.  Abder- 
halden.  Fermentforsch.,  1916,  1,  229.  Woch. 
Brau.,  1917,  34,  138. 

The  course  of  fermentation  was  studied  by  the 
aid  of  a  registering  balance  designed  to  record 
automatically  the  loss  of  weight  due  to  evolution 
of  gas.  In  sucrose  solutions  containing  10—30 
grms.  in  250  c.c,  fermented  at  30°  C.  by  equal 
quantities  of  beer  yeast,  the  rate  of  production  of 
carbon  dioxide  was  found  to  be  independent  of 
the  initial  concentration  of  sugar,  but  this  was 
not  the  case  when  yeast  juice  or  dried  yeast  was 
used.  Addition  of  alanine,  up  to  a  certain  limit 
of  concentration,  accelerated  fermentation  by 
living  yeast.  The  rate  of  fermentation  of  dextrose 
was  somewhat  slower  than  that  of  laevulose,  and 
was  not  independent  of  the  concentration  of 
sugar.  Fermentations  effected  by  pressed  yeast 
juice  or  by  dried  yeast,  were  characterised  by  a 
very  slow  initial  rate  which  afterwards  increased 
rapidly. — J.  H.  L. 


Enzymes ;     Chemical    composition    and    formation 

of .     XIII.    Alterations    in    the    amount    of 

enzyme  in  kephir  grains  and  in  B.  lactis  acidi. 
H.  Euler  and  E."  Griese.  Z.  physiol.  Chem., 
1917,  100,  59—68.  J.  Chem.  Soc,  1917,  112,  i., 
679 — 680.  (Compare  Euler  and  Cramer,  this  J., 
1914,  97,  272.) 

Kephik  grains  which  have  been  grown  previously 
once  or  twice  in  a  mixture  of  whey  and  galactose, 
with  and  without  the  addition  of  phosphates, 
contain  a  larger  quantity  of  enzyme  in  relation  to 
dry  weight  than  is  contained  in  the  original 
material.  In  other  words,  the  same  weight  of 
kephir  grains  produces  a  more  rapid  and  a  greater 
evolution  of  carbon  dioxide  after  propagation  in  a 
suitable  medium  than  in  the  original  condition. 
When  the  lactic  acid  bacillus  is  similarly  grown 
in  successive  fresh  quantities  of  a  medium  of  whey 
containing  4%  of  galactose,  the  rate  of  formation 
of  lactic  acid  by  a  standard  number  of  bacilli  is 
increased.  If,  however,  6%  of  sodium  dihydrogen 
or  disodium  hydrogen  phosphate  is  also  present  in 
the  medium,  the  formation  of  the  lactic  acid  soon 
diminishes,  and,  instead,  an  increasing  quantity 
of  carbon  dioxide  is  produced.  By  suitable 
preliminary  treatment,  therefore,  it  is  possible 
to  stimulate  the  production  of  one  or  other  of  the 
enzymes  in  the  living  cell. 


Glycolysis.  G.  G.  Wilenko.  Z.  phvsiol.  Chem., 
1917,  100,  255—263.  J.  Chem.  Soc.,'  1917,  112,  i.. 
680. 

The  fermentation  of  dextrose  by  yeast  occurs 
without,  the  formation  of  carbon  dioxide  when  the 
hydroxyl-ion  concentration  of  the  medium  is 
maintained  within  certain  limits.  This  can  be 
effected  by  adding  a  buffer-mixture  of  sodium 
dihydrogen  and  disodium  hydrogen  phosphates 
in  the  proportion  of  one  of  the  former  to  ten  or 
more  (depending  on  the  kind  of  yeast)  of  the  latter. 
The  same  result  can  be  achieved  without  phosphates 
by  the  simple  addition  of  a  slight  excess  of  .V  /l 
sodium  hydroxide  solution.  If  the  yeast  at  the 
end  of  an  experiment  is  collected  and  treated 
with  fresh  dextrose  solution,  ordinary  fermen- 
tation with  evolution  of  carbon  dioxide  ensues, 
indicating  that  in  the  original  experiment  the 
hydroxyl  ions  are  associated  with  the  dextrose 
or  its  degradation  products  rather  than  directly 
with  the  enzyme. 
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Alcoholic  fermentation  at  different  concentrations  of 

hydroxy!    ion.     II.    Kuler    and    K.    llnldin.     Z. 

Physiol.    Chem.,    1917,    100,    89—73.     J.   ('hem. 

Soc,    1017,    112,    i.,    680.      (Compare   Wilenko. 

preceding  abstract.) 
Tin:  fermentation  of  dextrose  by  yeast  proceeds 
even  in  the  presence  of  alkalinity  equivalent  to 
,V  20-ammonium  hydroxide  solution.  If  an 
.adequate  proportion  of  :  1 1 1  ii  i  h  H 1 1 1 1 1  u  phoephate 
is  also  added,  the  production  of  carbon  dioxide  is 
greatly    diminished,    although     the    amount     of 

dextrose    fermented    may    lie    as    great     as    it     was 

before  the  addition  <>f  the  ammonium  phosphate, 

similar     conditions     of     time,     temperature,     and 

concentration  being  maintained. 


Yetist  ;    Increase  of  dry   weight   of 


when   urea 


is  used  as  the  source  of  nitrogen.     T.    Bokorny. 

Biochem.    Zeits..    1917,  82.   359—390.  J.  Chem. 

Soc,  1917,  112,  i.,  680. 
A  number  of  experiments  are  quoted  which  show 
that  a  considerable  growth  of  yes  3l  (as  measured  by 
increase  in  dry  weight)  can  take  place  when  the 
organism  is  grown  on  urine  containing  sugar. 
The  urea,  and  not  hippuric  acid,  acts  as  the  source 
of  nitrogen.  The  growth  is  especially  vigorous 
in  presence  of  air. 

Saccharophosphatasc  of  yeasts  and  the  fermentation 
of  sucrose-phosphoric  acid.  K.  Djenab  and 
C.  Neuberg.  Biochem.  Zeits..  1917,  82,  391 — 
411.  J.  Ch?m.  Soc  1017.  112,  i.,  680—681. 
Yeasts  contain  an  enzyme  "  saccharophosphatase," 
which  can  hydrolase  the  salts  of  synthetic  sucrose- 
phosphoric  acids,  prepared  originally  by  Neuberg 
and  Pollak  (hesperonal).  Scission  of  inorganic 
phosphate  trkes  place.  The  enzyme  is  found 
in  both  top  and  bottom  yeasts.  It  is  to  be  dis- 
tinguished from  the  already  known  hexophos- 
phatase  in  that  the  latter  acts  only  in  yeast 
juices  separated  from  the  living  cell,  whereas  the 
new  saccharophosphatase  will  act  in  the  living 
cell,  and  produce  alcoholic  fermentation  of  the 
synthetic  sucrose-phosphate.  It  is  also  insensi- 
tive to  the  action  of  antiseptics,  both  when  fresh 
yeast  is  used  or  maceration  juice.  It  acts  between 
the  temperatures  of  22°  and  37°  C.  and  in  neutral, 
alkaline,  and  weakly  acid  (acetic  acid)  solutions. 
The  soluble  sodium  salts  of  the  synthetic  sucrose- 
phosphoric  acid  can  be  hydrolysed  to  the  extent 
of  67  %  by  fresh  yeast  and  45  n0  by  maceration 
juice. 

Sugar     fermentation    and    assimilation    of  sugar  ; 

I:,  atjbnshiv    between .     T.   Bokorny.    Allg. 

Brau-  u.  Hopfen-Zeit.,  HUT.  57.  447—480.      J. 

Chem.  Soc,  1917.  112,  i.,  681—682. 
The  inflm me  of  fractional  addition  of  sugar,  of 
nitrogen  nutriment,  and  of  addition  of  alkali 
are  considered.  The  increase  in  dry  substance  in 
the  fermenting  yeast  is  regarded  as  a  criterion  of 
the  extent  of  assimilation.  Under  unfavourable 
conditions  a  loss  in  weight  occurs,  but,  in  better 
circumstances,  the  extent  of  assimilation  exceeds 
that  recorded  by  Pasteur,  according  I  o  whom  about 
1",,  of  the  sugar  is  assimilated.  Repeated  addi- 
tion of  sugar  without  alteration  in  the  total 
quantity  appears  beneficial.  Urea,  even  in  pure 
aqueous  solution,  is  a  more  suitable  source  of 
nitrogen  than  ammonia  ;  apparently  this  is  more 
effective  when  gradually  formed  than  when 
applied  in  the  preformed  state.  Similarly, 
assimilation  is  favoured  by  the  substitution  of 
sucrose  for  dextrose.      Assimilation   is  promoted 

by  free  potassium  hydroxide  at  certain  concentra- 
tions, preferably  at  abovi1  n-ui",,.  Previous 
experiments  on  the  application  of  dextrose 
as  a  food  for  moulds  and  for  the  form- 
ation of  starch  in  Spirogyrae  are  discussed  ;  in  the 
latter  instance,  the  influence  of  light,  and  of  access 
of  oxygen  is  particularly  noticeable. 


Beer  :   Sterilisation  of - 


P.   Petit.     Brasserie 


et.  Malterie,  1917,  7,  1—4,  17—20,  33-  36. 

AMONG  the  numerous  processes  which  have  been 
proposed  for  sterilising  beer,  to  render  it  stable 
indefinitely,  the  only  one  extensively  used  hitherto 

is  pasteurisation.  This  process,  however,  has 
certain  disadvantages  ;  it  is  liable  to  affect  the 
Savour  of  beers,  and  to  give  rise  to  turbidity, 
which  sometimes  appears  only  after  a  few  days. 
The  turbidity  might,  perhaps  be  prevented  by  a 
peptonising  treatment  such  as  WaUeretein's  (see 
this  J.,  1916,  1170),  but.  the  practical  difficulties 
associated  with  pasteurisation,  especially  as  applied 
to  beer  in  bulk,  render  unlikely  any  further 
developments  of  importance  in  this  method  of 
sterilising    beer.     Relatively    little    attention    has 

I ii  devoted,  within  recent  years,  to  the  possibility 

of  sterilising  lieor  by  filtration.  Filters  of  the 
Chamberland  type  are  impra<  t  i ■  able,  on  account 
of  tboir  very  limited  capacity  and  because  they 
deprive  beer  of  certain  valuable  colloidal  can* 
sfit lents.  Ordinary  pulp  filters,  on  the  other 
hand,  do  not  retain  bacteria.  Between  these 
extreme  types,  however,  there  are  possibilities 
which  were  explored  to  some  extent,  by  Thevenot, 
who  experimented  with  infusorial  earth  and  pipe- 
clay as  filtering  media.  Recently  a  sterilising 
filter  of  this  type,  with  batteries  of  filtering  tubes, 
lias  boen  installed  in  a  number  of  Vmoricaa 
breweries  and  appears  to  have  given  satisfaction. 
The  largest,  models  have  a  capacity  of  about  760 
galls,  per  hour.  Information  is  at  present  larking 
as  to  \\  bethel  these  filters  are  suitable  for    BuTOpeU 

beers  which  are  required  to  show  a  stable  creamy 
head.  This  character  is  not  possessed  in  the  same 
degree  by  American  beers  ;  it  depends  On  the 
presence  of  certain  colloidal  matters,  the  retention 
of  which  by  the  filter  would  be  a  serious  disadvan- 
tage. The  bottling  of  sterilised  beer,  without 
infe  tion,  demands  a  standard  of  biological  clean- 
liness, as  regards  pipes,  racking  apparatus,  ami 
bottles,  which  has  not  hitherto  been  attained  in 
practice.  Some  of  the  practical  problems  involved 
are  discussed  by  the  author.  The  sterilising  filter 
referred  to  above  is  combined  with  an  automata 
plant  for  the  cleansing  and  sterilising  of  bottles, 
which  appears  to  represent  a  considerable  improve- 
ment on  existing  systems. — J.  H.  L. 

Italian    vines  ;   Application    of  Halphen's   ratio   (0 

.     F.  Scurti  and  E.  Rolando.     AnnaliChim. 

Appl.,  1917,  8,  47—77. 

Halphen  (Bull.  Soc.  Chiin.,  1906,  35.  S79)  based 
a  test  of  the  purity  of  wines  on  the  ratio  between 
the  acidity  and  tho  alcoholic  strength.  Applying 
this  test  to  typical  Italian  wines,  the  authors 
conclude  that  in  tho  caso  of  acid  wines  2."> ",,  of 
water  may  be  added  without  interfering  with  the 
ratio.  The  test  is  of  no  value  as  an  absolute 
criterion  of  puiity,  although  it.  may  be  of  use  as  a 
supplementary  test  in  deciding  whether  a  wiDe  of 
unknown  origin  is  genuine. — ('.  A.  M. 


[Distillers']    mashes;    Saecharification     of- 


by 


means  of  malt.     A.  Vasseux.     Bull.  Assoc.  Chim, 
Suit.,  1917,  35,  237—238. 

Tile  following  method  of  saccharifying  distillers' 
mashes  by  means  of  a  small  proportion  of  malt. 

has   given   good   results,   and   is   i ommended   to 

distillers  who  wish  to  abandon  saccharification  bj 
means  of  acid  in  order  to  produce  spent  grains 
suitable  for  feeding  purposes.  The  raw  grain  is 
cooked  as  usual  and  transferred  hot,  into  small 
closed  vats  similar  In  those  used  in  the  amylo- 
process    (see    this    J..    l'.HI.    .Mi^).      When    full,  'the 

vats  are  cooled,  and  sterilised  air  is  introduced 
meanwhile.     When  the  temperature  has  fallen  to 

55  ('.  a  mash  of  green  or  dried  mall  (representing 
3 — 5%  of  the  charge  of  grain)  is  added,  and  tile 
charge  is  kept  in  motion,  without  further  cooling, 
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for  an  hour,  witliin  which  period  saccharification 
is  complete.  There  is  little  risk  of  infection,  but 
antiseptics  may  be  used  if  necessary.  Tooling  is 
then  resumed  and  the  yeast  is  introduced  when  the 
temperature  has  fallen  to  35°  C.  At  24°  C.  cooling 
is  stopped,  and  after  fermentation  has  become 
vigorous,  the  charge  is  transferred  to  open  vats 
in  wliich  the  fermentation  is  completed  as  usual. 

—J.  H.  L. 

Starch;    Formation    of by    mould    fungi.     F. 

Boas.     Biochem.  Zeits.,  1917,  78,  308.     Woch. 

Brau.,  1917,  34,  47. 
In  experiments  with  Aspergillus  niger  and  Peni- 
cillium  glaucum,  cultivated  in  solutions  of  sucrose, 
dextrose,  laevulose,  or  dextrin,  containing  ammon- 
ium salts,  the  liquids  after  some  time  acquired 
the  property  of  yielding  with  iodine  a  blue  colora- 
tion which  vanished  on  warming.  A  substance 
coloured  blue  by  iodine  was  also  observed  in  the 
mycelial  cell-walls  of  the  moulds.  Under  the 
influence  of  diastase  the  liquids  lost  their  power 
of  reacting  with  iodine.  Alcohol  precipitated  the 
starch-like  substance  from  solution  in  a  flocculent 
form.  The  formation  of  tliis  substance  is  attri- 
buted to  the  influence  of  the  free  acidity  liberated 
in  consequence  of  the  assimilation  of  the  nitrogen 
of  the  ammonium  salts  by  the  moulds,  for  similar 
results  wore  obtained  also  in  sugar  solutions,  and 
in  beer  wort,  treated  with  free  tartaric,  phosphoric, 
or  sulphuric  acid  (see  also  this  J.,  1917,  1024). 

—J.  H.  L. 

Specific     pigment-forming     enzyme     of    the     skin. 
Dopaoxydase.   Bloch.   See  VI. 

Determination   of  arsenic  in  glucose.     Kling.     See 
XVII. 

Analytical  examination   of  acorns   and,  horse-chest- 
nuts.    Baker  and  Hulton.     See  XIXa. 

Enzymic  degradation  of  inulin  in  the  root  of  chicory. 
Wolff  and  Geslin.     Sec  XIXa. 

Patent. 

Fermented  beverage  ;  Non-intoxicating  - •  and  pro- 
cess of  making  the  same.  C.  A.  Nowak,  St.  Louis, 
Mo.  U.S.  Pat.  1,243,440,  Oct.  16,  1917.  Date 
of  appl.,  Mar.  22,  1915.     Renewed  Mar.  15,  1917. 

Wort  of  approximately  25° — 35°  Balling,  rela- 
tively poor  in  readily  fermentable  carbohydrates, 
is  fermented  at  a  fairly  high  temperature,  e.g., 
23° — 35°  O.i  by  yeast  in  presence  of  acid-forming 
bacteria.  For  instance,  the  fermentation,  lasting 
6 — 12  hours,  may  be  effected  by  means  of  vinegar 
ferment.  The  product  may  be  diluted  with 
hopped  water. — J.  H.  L. 


XIXA.— FOODS. 

Margarines  and  butter  substitutes  ;  Nutritive  value 
of with  reference  to  their  content,  of  the  fat- 
soluble  accessory  growth  substance.     W.  D.  Halli- 
burton and  J.  6.  Drummond.     J.  Phvsiol.,  1917, 
51,  235—251.     J.  Chem.  Soc,  1917,  112.  i.,  673. 
The  fat-soluble  accessory  growth  substance  of  beef- 
fat  and  "  oleo-oil  "  is  present  in  margarines  pre- 
pared   on    such    a    basis.     Such    margarines    are 
nutritively    equivalent    to    butter.     Coconut    oil, 
cotton-seed    oil,    arachis    oil,    and    hydrogenated 
vegetable  oils  contain  little  or  none  of  this  accessory 
substance.     Margarines  from  these,  and  nut  butters 
prepared   from    crushed    nuts,    are    not   equal    to 
butter  in  nutritive  value.     Lard  substitutes  from 
vegetable  oils  are  equal  to  lard  in  nutritive  value, 
both    alike    being    destitute    of    the    fat-soluble 
accessory  substance. 


Cottonseed  products  ;  Methods  for  approximating  the 

relative  toxicity  of .     F.  E.  Carruth.     J.  Biol 

Chem.,  1917,  32,  87 — 90. 

Raw  cottonseed  kernels  are  highly  toxic  to 
animals  owing  to  the  fact  that  they  contain  about 
0-6%  of  gossypol,  a  phenolic  plant'  pigment.  The 
meal  obtained  when  the  oil  is  extracted  by  hot 
pressing  is  usually  not  markedly  toxic,  since  the 
gossypol  is  readily  changed  by  oxidation  into  a 
substance  which  is  insoluble  in  oil  and  ether  ;  this 
oxidised  product  yields  a  blue  coloration  with 
alcoholic  potassium  hydroxide  solution.  In  the 
cold  pressing  process  most  of  the  gossypol  passes 
into  the  oil  and  is  removed  from  the  latter  during 
refining  operations.  The  presence  of  gossypol 
may  be  detected  by  treating  a  portion  of  the  meal 
with  a  drop  of  concentrated  sulphuric  acid  and 
immediately  examining  the  mixture  under  the 
microscope  ;  if  numerous  red  areas  appear  where 
the  acid  touches  the  more  or  less  broken  up 
"  glands,"  the  presence  of  toxic  unchanged 
gossypol  is  indicated.  To  determine  the  quantity 
of  gossypol  present,  a  quantity  of  the  meal  sufficient, 
to  yield  about  10  grms.  of  oil  is  extracted  with 
ether,  the  ethereal  solution  evaporated,  and  the 
residue  of  oil,  after  filtration,  is  mixed  with  about 
10  %  of  its  weight  of  aniline  ;  the  mixture  is 
warmed  on  a  water-bath  and  then  set  aside.  If, 
after  several  days,  no  precipitate  is  formed,  the 
meal  may  be  considered  to  be  free  from  gossypol. 
In  the  presence  of  gossypol,  however,  a  yellow 
crystalline  precipitate  separates  ;  this  is  collected, 
washed  first  with  a  mixture  of  ether  and  petroleum 
spirit  (1:2),  then  with  petroleum  spirit,  dried  at 
100°  C,  and  weighed.  The  compound  appears  to 
be  the  dianiline  salt  of  gossypol  (C30H28Os, 
2C6H5NH2)  and  its  weight  is  multiplied  by  0-74 
to  obtain  the  quantity  of  gossypol.  Cottonseed 
meals  containing  0'24%  or  more  of  gossypol 
proved  fatal  to  rats  within  10  days  ;  meals  con- 
taining smaller  quantities  were  injurious  to  the 
animals. — W.  P.  S. 

Acorns  and  horse-chestnuts  ;  Analytical  examination 

of .     J.   L.   Baker  and   H.   F.    E.   Hulton. 

Analvst,  1917,  42,  351—355.  (See  also  this  J., 
Auld,  1913,  173  ;  Rousset,  1913,  243  ;  Goris, 
1917,  1107.) 
The  outer,  green  husk  of  fresh  horse-chestnuts 
accounts  for  about  67  %  of  their  total  weight. 
The  nuts  themselves  consist  of  22  %  of  brown 
integument  with  37  %  of  water,  and  78  %  of  kernel 
(cotyledons)  with  46-5%  of  water.  Acoms  as 
picked  consist  of  16%  of  shell  with  43-7%  of 
water  and  84%  of  kernel  with  46-4%  of  water. 
The  accompanying  table  shows  the  percentage 
composition  of  samples  of  nuts  and  acorns  pre- 
pared by  peeling,  grating,  drying  at  55°  C,  and 
then  grinding  finely  in  a  handmill.  The  starch 
values    were    determined    on    the    material    after 


Peeled 

Peeled  chestnut! 

. 

acorns. 

1. 

2. 

3. 

4. 

1. 

2. 

2-6 

3-5 

1-85 

2-4 

1-45 

3-32 

Ash   

2-9 

2-8 

2-45 

2-77 

2-25 

2-70 

Ether  extract  (oil) 

61 

50 

7-1 

7-2 

5  0 

4-7 

Protein  (NX 6-25)   .. 

9-8 

10-8 

7-25 

7-62 

0-65 

7-5 

Reducing    sugars    as 

S-6 

91 

3-29 

10 

4!) 

818 

8-1 

111 

7-27 

17  .. 

1-0 

01 

Starch  (Lintner). . .. 

47-8 

21-9 

42-8 

42-2 

57-1 

55-7 

Starch    (Taka    dias- 

38-4 
4-75 

IS -2 

39  0 

5-44 

1.  :; 
3-2 

43-4 

Pentosans     

Crude  fibre 

2  0 

. — 

— 

2-6 

2-2 

2-28 

Cold  water  extract 

34-9 

48-4 

32  -66 

36-2 

13-2 

17-24 

extraction  with  ether  and  water.     Those  obtained 
by  acid  hydrolysis  (Lintner)  are  too  high,  owing 
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to  the  formation  of  reducing  sugar  from  a  non- 
amylaceous  substance,  probably  a  constituent  of 
the  membranes  which  enclose  the  groups  of  starch 
granules.  This  substance,  amounting  to  13°,,  or 
more  of  the  dried  chestnut  kernels,  swells  to  a 
jelly  in  water,  and  a  dried  sample  of  it  gave  the 
following  results  on  analysis  :  —protein  12  "„,  crude 
fibre  27-3%,  ash  2%,  pentosans  21-4%.  The  cold 
water  extracts  of  the  nuts  and  acorns  contained 
besides  sugars,  90%  of  the  total  mineral  matters, 
widely  varying  proportions  of  the  total  protein 
(e.g.,  30 — 70%  for  chestnuts  and  20%  for  acorns), 
and  no  glucosides ;  those  from  the  chestnuts 
contained  about  16%  of  the  total  peutosans. 
Of  the  total  matter  extracted  by  cold  water, 
9-5—23%  in  the  case  of  chestnuts,  and  2-8— 5-3% 
with  acorns,  could  not  be  accounted  for  :  similar 
instances  of  undetermined  soluble  matters  occur 
in  malt,  cocoa,  etc.  Acorns  were  found  to  be 
almost  entirely  destitute  of  diastase,  but  chestnuts 
contained  considerable  amounts,  of  much  greater 
saccharifying  than  liquefying  power.  Slight  evid- 
ence of  invertase  activity  was  found  in  acorns 
before  but  not  after  germination.  The  starch 
granules  of  both  chestnuts  and  acorns  vary  much 
in  shape  and  size  ;  (hey  have  well  defined  hila  and 
inconspicuous  striae.  The  average  maximum  dia- 
meter of  the  granules  of  acorn  starch  is  6 — 25  p, 
and  of  horse  chestnut  starch  10 — 40  ji.  Ground 
horse-chestnuts  and  acorns  were  boiled  with  2% 
sulphuric  acid  for  3  hours  under  a  reflux  con- 
denser, and  the  filtered  and  neutralised  liquids 
were  fermented  with  brewers'  yeast.  In  bol  b  eases 
the  yields  of  alcohol  obtained  amounted  to  about 
27%  of  the  dried  peeled  kernels,  corresponding  to 
12  %  on  the  fresh  horse-chestnuts  or  acorns 
(deprived  of  the  outer  green  shell). — J.  H.  L. 

Soy   bean  ;     Nutritive  value   of   the .      A.    L. 

Daniels   and   N.    B.    Nichols.     J.    Biol.    Chem., 
1017,  32,  01—102. 

The  soy  bean  contains  36%  of  protein,  17-5%  of 
fat.  12 %  of  digestible  carbohydrates,  and  5-3%  of 
mineral  matter,  as  well  as  a  sufficient  quantity  of 
water-soluble  growth-promoting  substance.  Ex- 
periments on  rats  show  that  the  bean  is  a  valuable 
food,  but  that  the  mineral  content  needs  supple- 
menting  by  the  addition  of  sodium  chloride  and 
calcium  salts. — W.  P.  S. 


Inulin  :    Enzymie  degradation   of  - 


in   the  root 


of  chicon/.  J.  Wolff  and  B.  Geslin.  Comptes 
rend.,  1917,  165.  051—053. 

AFTER  chicory  roots  have  been  gathered  there 
occurs  in  the  course  of  weeks  a  slow  enzymie 
hydrolysis  of  inulin,  with  production  of  "  inulides." 
corresponding  to  the  dextrins  from  starch,  and 
finally  of  lanvulose.  The  inulides  are  non-reducing, 
and  are  not  coagulated  by  inulo-coagulase  (see 
this  J.,  1910,  553)  ;  they  are  fermentable  by 
yeast,  though  not  to  the  same  extent  by  all  races. 
The  enzyme  of  the  root  which  effects  their  further 
degradation  into  sugar,  appears  to  be  identical 
with  invertase,  and  is  without  action  on  inulin 
itself.— J.  H.  L. 

Groiclh  of  international  trade  in  manures  and  foods. 
Hendriek.     Sec  XVI. 

Utilisation  of  rotten  potatoes  in  the  manufacture    of 
starch.     Ducomet  and  Girard.     See  XVII. 

Patents. 

Cheese;     Manufacture    of .     ,T.    YV.    Trevan, 

London,  and  J.  S.  White.  Spalding,  Lines. 
Eng.  Pat.  110,621,  Nov.  2.  1916.  (Appl.  X... 
15,095  of  1916.) 

In  the  manufacture  of  cheese,  a  non-poisonous 
soluble  calcium  salt,  preferably  the  chloride,  is 
added  either  to  the  milk  direct,    or   mixed     with 


I  be  i  nnet  or  pepsin.  By  this  means  curdling  is 
effected  at  a  lower  temperature,  and  a  smaller 
proportion  of  ferment  is  necessary.  Good  results 
may  lie  obtained  by  the  addition  of  0-05  to  0-2  % 
of  calcium  chloride  to  the  milk. — L.  A.  C. 

Margarine  :   Method  and  apparatus  for  crystallising 

.     M.  Larsen  and  A.  C.  A.  Zeuthen,  Silke- 

borg,  Denmark.  Eng.  Pat  1  1<>.S72.  .Mar.  20, 
1917.     (Appl.  No.  4507  of  1917.) 

The  apparatus  consists  of  an  emulsifying  machine 
discharging  the  margarine  emulsion  continuously 
into  a  cooling  trough  provided  with  a  shall  ana 
paddles,  which  transmit  the  emulsion  in  contact 
with  a  stream  of  cooling  water  passing  through  Die 
trough  in  4  he  same  or  an  opposite  direction,  1  fin- 
ing the  passage  through  the  trough  the  emulsion  is 
thoroughly  worked  up  with  the  water  so  that  it  is 
both  cooled  and  washed.  At  the  end  "I  tie 
trough  the  margarine  is  delivered  to  an  inclined 
pipe  in  which  is  situated  a  worm  and  kneading 
device  so  that  the  product  issues  in  a  finished 
condition. — J.  F.  B. 

Milk  :    Apparatus  fur  use  in  pasteurising  mul  like 

treatment    of   liquids    such    as .     A.    C.     A. 

Zeuthen  and  M.  Larsen.  Silkeborg.  Denmark. 
Eng.  Pat,  110.897,  July  31,  1917.  (Appl.  No. 
11,042  of  1917.) 

Apparatus  having  a  vertical  rotating  drum- 
shaped  member  for  stirring  the  liquid  passing 
through  in  a  continuous  current  is  employed  for 
pasteurising  milk,  the  heat  contained  in  the 
pasteurised  milk  being  utilised  for  heating  the 
cold  liquid  entering  the  apparatus.  The  rotating 
drum  must  always  be  filled  with  liquid,  and  for 
this  object  it  is  furnished  with  a.  neck,  tin-  upper 
end  of  which  is  bent  over  to  form  a  depending 
collar,  and  an  annular  feeding  funnel  or  chamber 
the  inner  wall  of  which  projects  freely  up  between 
the  neck  and  collar,  whereby  the  surplus  liquid 
thrown  out  from  the  neck  is  prevented  from 
entering  the  space  between  the  rotating  drum 
and  the  outer  container  but  can  be  led  through 
pipe.  By  arranging  this  pipe  at  a  suitable  level 
and  prolonging  the  lip  of  the  depending  collar, 
a  liquid  seal  can  be  retained  in  the  funnel  so  that 
the  outer  air  cannot  gain  access  to  the  space 
between  the  drum  and  container. — J.  P.  B. 

Skimmed     milk     and      vegetable-fat      compounds  ; 

Apparatus  for  the  production  of .   J.  P.  Knz. 

Denmark,    Wis.   U.S.   Pat.    1,243,275,    Oct.    10. 

1917.  Date  of  appl.,  Apr.  9,  1917. 
Skimjied  milk  and  a  vegetable  fat  are  conveyed 
through  pipes  from  separate  heating  vessels  to  a 
mixing  chamber  from  which  the  air  is  exhausted. 
The  ends  of  the  pipes  in  the  mixing  chamber  are 
near  together  and  are  provided  with  sprayers 
adapted  to  mix  the  spravs  of  milk  and  melted 
oil.— W.  P.  S. 

Bread  manufacture.  A.  S.  Wahl,  Assignor  to 
The  Wahl  Efficiency  Institute.  Chicago.  III. 
U.S.  Pat.  1,242,390,  Oct.  9,  1917.  Date  of 
appl ,  Jan.  11,  1916. 

Readily  soluble,  paste-like  precipitated  calcium 
sulphate,  prepared  as  described  in  U.S.  Pat. 
1,156,148  of  1915  (this  J.,  1915,  1160),  is  added 
to  the  water  used  in  making  the  dough. — W.  P.  S. 

Shortening  composition  [for  dough]  and  method  of 
producing  the  same.  Method  of  producing  a 
shortening  composition.  II.  A.  Kohman,  T.  M. 
Godfrey,  and  L.  II.  Ashe.  Pittsburgh,  Pa., 
Assignors  to  Ward  Baking  Co..  New  York.  l.S. 
Pats,  (a)  1,242,883  and  (b)  1,242,884,  Oct.  '■'. 
1917.     Date  of  appl.,  Mar.  9,  1916. 

(A)  A  fat  having  in.pt.  about,  57  0.  is  mixed  with 
a    pulverulent   carrier  so  as  to  produce  a  homo- 
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geneous  finelv-divided  mixtuTe.  (b)  Fat  of  m.pt. 
about  57°  C.  is  heated  at  200°  C.  and  atomised 
into  a  closed  chamber  where  the  spray  is  absorbed 
by  a  pulverulent  carrier  ;  the  cairier  is  kept  in  a 
state  of  agitation  in  the  chamber  until  it  has 
absorbed  about  one-fifth  of  its  weight  of  fat. 

— W.  P.  S. 

Vegetables  ;  Art  of  conservinq  fresh  — ■ — ■.  J. 
Schneible.  Chicago,  111.  U.S.  Pat.  1,242,728, 
Oct.  9.  1917.     Date  of  appl.,  Aug.  8,  1917. 

Fresh  or  green  vegetables  are  immersed  in  1  % 
sodium  bicarbonate  solution  at  about  65°  C. 

— W.  P.  S. 

Cocoa  :    Method  of  making  so-called  alkalized . 

W.    C.    Bladen.    Jersev    Citv,    N.J.     U.S.    Pat. 
1,243, 244,  Oct.l6,1917.Dateofappl.,Nov.24, 1916. 

"  Cocoa  liquor  "  is  treated  with  gaseous  ammonia 
under  pressure  in  a  rlosed  vessel  provided  with 
rotating  peripheral  agitators. — W.  P.  S. 


Milk  ;    Substitute  for 


made  from  soya  beans 


and  arachis  (pea)  nuts.     W.  J.  Melhuish,  Park- 
stone.     U.S.    Pat.    1,243,855,    Oct.    23,    1917. 
Date  of  appl.,  Oct.  22,  1915. 
See  Eng.  Pat.  9026  of  1915  ;    this  J.,  1916,  903. 

[Electrical]  apparatus  for  extracting  dust  from  gases 
and  vapours,  applicable  also  for  collecting  particles 
of  flour,  cement,  and  other  substances.  Eng  Pat. 
110,774.     See  I. 

Composition  for  cleansing,  bleaching,  decorticating, 
and  for  purifying  and  preserving  food.  Eng.  Pat. 
110,567.     See  VI. 

XIXb.— WATER  PURIFICATION  ; 
SANITATION. 

Fumigation     as     a     disinfecting     agency.     C.     T. 

Kingzett,  H.  F.  Bottomley,  and  J.  E.  Brimley. 

Medical  Press,   Aug.   29,    1917.      Chem.   News, 

1917,  116,  202—203. 
A  chamber  of  1018  cub.  ft.  capacity  was  con- 
structed of  brickwork  lined  with  porcelain  tiles, 
having  a  window  opening  from  the  outside  and 
double  doors.  A  broth  culture  of  B.  typhosus  was 
absorbed  on  strips  of  filter  paper  which  were  placed 
on  glass  plates  on  the  floor  and  4  ft.  and  6  ft.  4  in. 
above  the  floor.  Some  strips  were  tied  up  in 
three  layers  of  fine  muslin  and  placed  in  the  same 
positions.  Fumigation  was  carried  out  for  2  hrs. 
The  strips  were  then  transferred  to  broth  tubes 
and  in.  ubated  at  37°  C.  for  3  days.  The  fumigants 
used  were  formaldehyde  generated  from  paraform 
tablets  and  from  formalin  by  heat,  and  by  the 
action  of  permanganate  on  formalin  ;  the  mixed 
vapours  of  formaldehyde  and  sulphur  dioxide  ; 
and  sulphur  dioxide  from  a  sulphur  candle,  alone 
and  with  aqueous  vapour.  It  was  found  that 
formaldehyde  had  the  same  disinfectant  action 
whether  generated  from  paraform  or  formalin, 
and  whether  associated  with  aqueous  vapour  or 
not,  but  that  the  permanganate  method  of  genera- 
tion was  less  advantageous.  The  minimum  found 
to  be  effe.  tive  was  the  vapour  from  17  grms.  of 
paraform.  Formaldehyde  and  sulphur  dioxide 
mixed  were  effective  when  generated  from  2-75  oz. 
of  sulphur  and  11  grms.  of  paraform,  or  from 
2-5  oz.  of  sulphur  and  one  fluid  oz.  of  formalin, 
in  an  apparatus  designed  to  burn  the  sulphur 
quickly  and  to  generate  sufficient  heat  to  vaporise 
the  paraform  and  formalin  completely.  Sulphur 
dioxide  was  found  to  be  more  efficient  with 
aqueous  vapour  than  when  dry  ;  the  minimum 
required  was  the  gas  from  9  oz.  of  sulphur  with 
6  oz.  of  aqueous  vapour.  The  experiments  were 
made  at  different  times  of  the  year  and  at  atmos- 
pheric temperatures  ranging  from  38°  F.  to  80°  F. 
(3°— 27°C.).— J.  H.  J. 


Identification    of    chlorates    in    presence    ot    hypo- 
chlorites.    Wischo.     See  VII. 

Patents. 

Sewage  ;   Method  of  treating  -. .     W.  H.  Sawver, 

Auburn.    Me.     U.S.    Pat.    1.242,986,    Oct.  "16, 
1917.     Date  of  appl.,  Feb.  1,  1917. 

The  suspended  organic  matter  in  sewage,  except 
that  of  a  fibrous  nature,  is  reduced  to  a  finely 
divided  state,  and  when  in  this  condition  the 
fibrous  matter  and  the  water  of  suspension  are 
removed.  The  fibrous  matter  is  dried  after 
removal. — J.  H.  J. 


Boiler-icater ;     Purifying 


H.    Kriegsheim, 


Assignor  to  The  Permutit  Co.,  New  York.     U  .S. 

Pat.   1,243.191,  Oct.  16,   1917.     Date  of  appl., 

Aug.  18,  1917. 
Hard  water  is  passed  through  a  bed  of  base- 
exchanging  silicate,  the  filtrate  is  mixed  with  oily 
condensation  water,  and  an  aluminium  salt  (e.g., 
the  sulphate)  added  ;  the  gelatinous  hydrated 
aluminium  oxide  formed  collects  the  oilv  globules. 

—J.  H.  J. 

Insecticide  [from  smeller  fumes]  ;   Method  of  making 

an .     W.  R.  Mackliud,  Cleveland,  and  E.  C. 

Holton,  Olmsted  Falls,  Assignors  to  The  Sherwin- 
Williams  Co.,  Cleveland,  Ohio.  U.S.  Pat. 
1,243,323,  Oct.  16,  1917.  Date  of  appl..  Mar.  13, 
1915. 

The  precipitated  dust  from  smelter  fumes  is  treated 
with  an  excess  of  a  hydroxide,  e.g.,  calcium 
hydroxide,  to  render  the  arsenic  content  available 
for  use  as  an  insecticide. — J.  H.  J. 

Process  for  expressing  liquid  from  materials  [sewage 
sludge  and  fish  refuse]  containing  the  same.  Eng. 
Pat.  110,601.     See  I. 

XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Morphine  ;  Colorimetric  methods  for  the  estimation 

of  very  snudl  quantities  of .     A.  Heiduschka 

and  M.  Faul.  Arch.  Pharm.,  1917,  255,  172— 
191.     J.    Chem.    feoc,    1917,    112,   ii.,    554. 

I.  Georges  and  Oascard's  iodic  acid  method  (this  J., 
1906.  779).  The  authors  employ  a  modification 
of  this  method.  Instead  of  using  a  Duboscq 
colorimeter,  they  prepare  a  scale  of  colours  by 
diluting  a  faintly  acid  solution  of  morphine  in 
about  Ar  /10-hydrochloric  acid  to  a  concentration 
of  1  in  1000  and  then  prepare  from  this  a  series 
of  solutions  of  concentrations  down  to  1  in  10,000. 
Equal  volumes  (10  c.c.)  of  these  solutions  are 
treated  with  5  c.c.  of  5%  iodic  acid  solution,  and 
the  yellow  colorations  are  examined  after  about 
half  a  minute.  The  differences  in  colour  are  more 
pronounced  in  the  more  dilute  solutions.  Whilst 
morphine  can  be  thus  detected  at  a  concentration 
of  1  in  12,500,  quantitative  observations  can  only 
be  made  at  concentrations  between  1  in  1500  and 
1  in  5500.  The  method  is  rendered  more  sensitive 
if  1  c.c.  of  10%  aqueous  ammonia  is  added  about 
five  minutes  after  the  addition  of  the  iodic  acid. 
Morphine  can  thus  be  detected  at  a  concentration 
of  1  in  18,500  and  estimated  at  concentrations 
between  1  in  5000  and  1  in  16,500. 

II.  Estimation  with  Marquis's  reagent.  One  c.c. 
of  the  morphine  solutions  prepared  as  above  is 
evaporated  in  a  small  basin,  the  residue  is  treated 
with  1  c.c.  of  Marquis's  reagent  (2 — 3  drops  of  40% 
formaldehyde  solution,  3  c.c.  of  cone,  sulphuric 
acid),  and  the  violet  solution  is  washed  into  the 
comparison  tube  with  4  c.c.  of  sulphuric  acid. 
The  colours  are  examined  by  transmitted  light, 
since  in  reflected  light  an  actual  colour  change 
from  blue  to  bluish-brown  render*  the  comparison 
untrustworthy.     Morphine  can  thus  be  estimated 
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at  concentrations   between    1    in    1400   and    1     in 
1 1,000,  and,  the  dilution  with  the  sulphuric    acid 

being  omitted.  can  lie  detected  at  a  concent  rat  ion 

ol  1  in  35,000. 

Two  samples  of  ripe  poppy  capsules  examined 
by  these  methods  were  found  to  contain  o-o  17  and 
0-068°,,  of  morphine  respectively;  in  neither  case 
did  the  seeds  contain  morpliine. 

Mandelonitrile-glucoside,  eambunigrin,  and  similar 

substances  ;  Synthesis  of .     !•'..    Fischer  and 

M.    Bergmann.     Her..    1917.    50,    1017—1009. 
J.  Ch.  in.  Soc,  1917,  112,  i.,  057—659. 

Dry,  molten  ethyl  (//-mandelate  was  shaken  with 
acetobromoglucose  and  silver  oxide  and  so  con- 
verted into  a  mixture  of  the  ethyl  tetra-acetyl- 
glucosidoamandelates.  The  mixture  was  converted 
into  the  unacetylated  amides  by  means  of  methyl- 
alcoholic  ammonia,  and  these  were  separated  by 
crystallisation  from  a  mixture  of  pyridine  and 
ethyl  acetate.  A  pyridine  compound  of  i-mandel- 
amideglucoside  crystallised  out,  and  this  lost 
pyridine  in  a  warm  vacuum  desiccator  and  on 
solution  in  water,  leaving  the  pure  amide  as  a 
glassy  mass.  The  isomeride  is  also  a  viscous  mass. 
Both  were  converted  into  crystalline  tetra-acetates 
by  treatment  with  acetic  anhydride  and  pyridine. 
These  were  dehydrated  to  the  nitriles  by  warming 
with  phosphoryl  chloride.  The  f-tetra-acetylglu- 
cosidomandelonitrile  agreed  with  the  tetra-acetate 
of  natural  I-mandelonitrileglucoside  (see  especially 
Power  and  Moore,  this  J.,  1009,  258),  whilst 
the  rf-isomeride  coincides  with  the  tetra- 
acetate of  sambunigriu.  These  tetra-acetates 
are  hydrolysed  by  means  of  warm  methyl- 
alcoholic  ammonia,  but  racemisation  takes  place 
and  the  product  is  rf/-mandelonitrile-glucoside, 
identical  with  natural  prulaurasin  (see  especially 
Caldwell  and  Courtauld,  this  J..  1907,  437).  The 
mixture  can  be  separated  by  crystallisation  from  a 
mixture  of  amyl  alcohol  and  benzene  (1  :  6). 
(7-Mandelonitrile-glucoside,  identical  with  sam- 
bunigrin  (Bourquelot  and  Danjou.  this  J.,  1905, 
1123),  crystallises  out.  and  f-mandelonitrile  glueos- 
ide  may  be  recovered  from  the  mother  liquor. 
Both  glucosides  are  hydrolysed  under  the 
inlluence  of  emulsin,  which  is  surprising,  unless  it 
is  due  to  the  rearrangement  of  one  into  the  other 
isomeride  by  the  enzyme. 

Caniharidin.  VI.  Isocantharidin.  VII.  Reduc- 
tion products  of  eantharic  acid  and  hydrobromo- 
caniharic  acid.  .1.  Gadamer.  Arch.  Pharm., 
1917.  255,  277—302.  J.  ('hem.  Soc.  1917,  112, 
i.,  ii.">,  658.  (Compare  Rudolph,  this  J.,  1917, 
1027.) 

The  formula  of  cant  haridin  advocated  by  Rudolph 
(loc.  cit.)  explains  all  the  known  facts  except  two  : 
first,  the  formation  of  a-hemimellitic  acid  by  the 
pyrogenic  decomposition  of  barium  cantharate,  and 
secondly,  the  properties  of  isocantharidin  and  of 
isocantharidic  acid.  The  second  discrepancy  is 
now  removed  by  the  author's  discovery  that  the 
isocantharidin  and  isocantharidic  acid  of  Anderlini 
and  Ghira  (this  J.,  1891,  nil)  are  in  reality  acetyl- 
hydratocantharic anhydride,  C„IlMOj,  and  acetyl- 
hydratocantharic    acid,     C12H„0,,    respectively. 

In  consequence  of  the  genetic  relationships 
recorded  in  this  paper,  the  author  re-names 
•j-cantharic  acid  ([o]d  =  +87-5°  to  90  )  f-cantharic 
acid.  When  2-cantharic  acid  dissolved  in  rather 
more  than  the  calculated  quantity  of  sodium 
carbonate  solution  is  reduced  by  Mannich's 
modification  of  the  I'aal-Skita  method,  only  one 
product  is  formed,  namely,  f-dihydrocantharic 
acid.  CuH,,04,  m.  pt.  264  -287°C.,  [o]d  = 
— 52-5°  in  alcohol  (r  -  2).  and  this  is  regarded  by 
the  author  as  evidence  in  favour  of  Rudolph's 
formula  of  cantharidin. 

When  an  alkaline  .solution  of  f-cantharic    acid 


in  aqueous  sodium  hydroxide  is  energetically 
reduced  by  hydrogen  and  palladium  (on  bone 
charcoal),  J-dihydrocantharic  acid  and  desoxy- 
eant haridin  (or  its  hydrate,  desoxyeant  haridic 
acid)  are  produced.  The  latter  is  optically 
inactive  and  agrees  in  all  its  properties  with  the 
desoxyeant  haridin  obtained  from  the  "  dibromide  " 
by  Rudolph  {loc.  cit.).  The  author  has  obtained 
evidence  which  seems  to  indicate  the  existence  of 
a  second  modification  of  desoxyeant  haridin,  which 
is  amorphous,  sinters  strongly  at  100°  C,  and  is 
completely  molten  at  about  115°  0. 

Veronal,  acetanUide,  salicylic  acid,  and  phenacetin  ; 

Identification  of  .      O.  Tunmann.      Apoth.- 

Zeit.,  1917,  32,  289—292,  298—299.     J.  Chem. 
Soc,  1917,  112,  ii.,  551—553. 

Veronal. — Zinc  chloroiodide  solution  is  added  to 
the  sublimate  from  the  veronal  residue  beneath 
a  cover  slip  ;  numerous,  generally  small  (up  to 
40/i  long  and  20/i  wide),  flat,  tabular,  and  pris- 
matic crystals  are  immediately  formed,  which  vary 
in  colour  from  pale  grey  to  blackish-red.  Acetate- 
ilide  and  salicylic  acid  do  not  react  with  zine 
chloroiodide.  Tho  veronal  sublimate  is  dissolved 
by  hydriodic  acid,  and  crystals  are  slowly 
deposited  at  the  edges  of  the  solution  ;  these  are 
relatively  large  (up  to  150/*  long  and  50/i  wide), 
flat,  red,  or  sometimes  grey.  With  bromine- 
potassium  bromido  solution,  a  red  colour  is 
developed,  due  to  a  mixture  of  flesh-coloured  and 
red  needles  and  leaflets,  which  attain  a  length  of 
50 — 80/i,  whilst,  also,  very  small  groups  of  yellow 
crystals  are  formed.  The  red  crystals  disappear 
in  course  of  time,  whilst  the  yellow  are  more  stable. 
If  the  veronal  sublimate  is  dissolved  in  ammoniacal 
copper  solution  and  the  latter  allowed  to  evaporate, 
a  mixture  of  pink  to  violet  lamella?  and  coarse 
plates  is  obtained,  which  shines  in  polarised  light. 

AcetanUide. — Well-formed  crystals  are  obtained 
by  sublimation  and  recrystallisation  from  water. 
With  hydriodic  acid,  reddish-brown  drops  are 
formed  immediately,  from  which  strongly  dichroic 
(reddish-brown  and  pale  yellow)  crystals  of 
iodoacetanilide  separate  after  a  few  minutes. 
Bromoae  etanilide  is  prepared  by  the  addition  of 
bromine-potassium  bromide  solution  to  the  sub- 
limate dissolved  in  hot  water  ;  a  yellow  solution 
results,  from  which,  on  addition  of  water,  colourless 
needles  separate,  which  are  transformed  partly 
into  prismatic  aggregates  and  partly  into  small, 
monoclinic   crystals. 

Salicylic  acid. — Sublimation  can  be  effected 
without  decomposition  of  the  acid  into  carbon 
dioxide  and  phenol.  Better  crystals  are  obtained 
after  solution  of  the  sublimate  in  water.  They 
consist  of  prismatic  rodlets  and  coarse,  generally 
rectangular  prisms.  If  the  sublimate  is  treated 
witli  ammonia,  the  solution  allowed  to  evaporate, 
and  silvor  nitrate  added  to  the  moist  residue,  a 
mixture  of  crystals  is  formed  containing  well- 
developed,  oblique  prisms  of  silver  salicylate,  up 
to  100/1  long  and  1 5/<   wide 

Phenacetin. — The;  sublimate  should  be  rei  r\slal- 
lised  from  water,  from  which  the  phenacetin 
separates  in  two  forms.  The  first  of  these-  consists 
mainly  of  flat,  prisms  with  oblique  ends,  at  which 
twin-formation  is  frequentlv  evident  :  they  arc 
15 — 20/t  wide  and  100 — 150/1  long.  The'  sub- 
sidiary form  comprises  very  long.  flat,  rectangular 
prisms,  which  invariably  exhibit  strong,  oblique 
grooves,  I  Mat  clots,  as  with  acetanUide,  are  not 
formed.     Characteristic    nitrophenacetin    crystal! 

are  prepared  by  mi-ring  tin-  sublimate  with  water 
and  nitric- acid  and  warming  (without  cover  glass] 
until  a  yellow  rim  is  formed.  Groups  of  yellow 
needles  soon  separate,  and  slc-nder  needles,  prisms. 
or  long.  flat,  rectangular  crystals  with  direct 
extinction  are  also  produced.  When  similarly 
treated,  salicylic  acid.  acetanUide,  or  antipyrine 
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yield  only  a  colourless  rim  and  white  crystals. 
The  phenacetin  sublimate  does  not  give  the 
carbylamine  reaction. 

Mctlii/l  <il<-  >hol  :  Pyrogenic  decomposition  of  — ■ — ■  at 
hi'ifi  temperatures.  E.  Peyfcral.  Copvotes  rend., 
1917,  165,  703— 705. 

METHYL  alcohol  decomposes  rapidly  at  high 
temperatures,  forming  hydrogen,  formaldehyde, 
and  carbon  monoxide,  which  may  be  explained 
either  by  the  simultaneous  reactions  : — ( 1 ) 
CH3OH=HCHO+H:,  (2)  CK3OH  =CO +2IL. 
or  by  the  successive  reactions  (1)  CHaOH  = 
HCHO+H2,  (3)  HCHO=CO  +  H..  In  the  first 
case  the  ratio  of  carbon  monoxide  to  formaldehyde 
would  be  independent  of  the  duration  of  the 
reactions.  In  the  second  case,  the  ratio  would 
vary  with  the  duration  of  the  reactions,  and  for 
small  intervals  of  time  would  be  proportional  to  it. 
Let  x  be  the  molecular  mass  of  formaldehyde  pro- 
duced in  lime  it,  and  -  be  the  fraction  of  x  decom- 
posed in  time  At  according  to  equation  (3).  The 
average   mass  of  free  aldehyde    during   time  At  is 

~^-  and  if  c  is  the  velocity  constant  of  reaction  (3), 


x  z 

CT  At,  or  A- 


At.      Measurements  were 


made  of  px  (ratio  of  carbon  monoxide  to  formalde- 
hyde), p,    (value  of—  ),  and  n  (number  of  mrgin.- 

x 
mols.  of  gas  passing  per  second)  when  a  constant 
rapid  current  of  methyl  alcohol  vapour  was  passed 
through  a  platinum  tube  of  2  mm.  bore  and  11  cm. 
in  length  heated  to  about  1150°  C.  Other  factors 
being  equal,  the  mean  duration  of  the  reaction 
is  inversely  proportional  to  n,  and  if  the  reaction 
proceeds  by  the  successive  equations  (1)  and  (3), 
tip*  should  be  constant..  The  values  found  in  six 
experiments  varied  only  between  0-58  and  0-69, 
whereas  pt  varied  from  0-87  to  16-75.  Equations 
(1)  and  (3)  therefore  correctly  represent  the  reac- 
tions.—P.  Sp. 

Nitrites  ;  Delicate  reaction  of  the  — ■ — .  8.  Dezani. 
Atti  R.  Ace  ad.  Sci.  Torino,  1917,  52,  820—833. 
J.  Chem.  Soc,  1917.  112.  ii.,  51!). 

Wiikn  a  solution  of  a  nitrile  (aliphatic  or  aromatic) 
is  treated  with  an  equal  volume  of  hydrogen 
peroxide  (12  vols.)  and  2 — -3  drops  of  a  5% 
solution  of  ferric  chloride,  hydrogen  cyanide  is 
produced  on  boiling.  This  can  be  detected  by 
test  papers  made  by  treating  filter-paper  with 
pi.  ric  add  (1%),  drying,  and  then  immersing  the 
paper  in  a  10%  solution  of  sodium  carbonate. 
If  mu'-h  ritrijc  is  present,  the  paper  turns  blue, 
but  with  smaller  quantities  a  red  or  brownish-red 
coloration  is  observed.  Very  small  quantities  of 
nitrile  can  he  detected  in  this  wav,  the  limit  being 
about  2    '  10-5  grm.  0f  HON. 

Hydrargyrum    thymolo-aceticum :     Constitution    of 
— .     E.    Ru'pp.     Arch.    Phann.,    1917,     255, 
191—197.      J.  Chem.  Soc.    1917,    112.  i..   070— 
671. 

The  so-called  thymol-mercuric  acetate  does 
not  contain  ionisable  mercury,  and  it  is  now 
shown  that  I  he  substance  is  really  2.6-diacetato- 
mercurithymol,  HO-C6H(CH3)(C,H,)(Hg-C,H,0,)„ 
since  its  mixture  with  glacial  acetic  a'  id  and  potas- 
sium nitrate  is  converted  by  sulphuric  acid  in  the 
cold  into  2.0-dinitrothymol.  [t  is  converted  b\ 
hot  10%  sodium  hydroxide  into  the  sodium 
derivative  of         L'.O -dihydroxymercurithymol, 

010Hi,OjNaHgj,3H2O,  colourless  plates.  an 
aqueous  solution  of  which  is  converted  into 
the  anhydride, 

A'-- 

HO-Hg-C,H(OII3)(C,H7)<  | 


by  carbon  dioxide,  into  2,6-dichloromon  urithym- 
ol,  colourless  crystals,  by  a  saturated  solution  of 
sodium  chloride,  and  into  2.6-dinitratom.eEcuri- 
thymol,  colourless  crystals,  bv  .">",,  nitric  acid. 
2.6-Diiodomercurithymol  has  also  been  prepared. 
The  mercury  in  organic  substances  can  be 
estimated  by  heating  0-3  gnu.  of  the  substance 
with  5  (■.'■.  of  sulphuric  acid  and  I  grm.  of  potas- 
sium nitrate,  boiling  the  solution  for  ten  to  thirty 
minutes  until  it  is  colourless,  cooling,  adding 
permanganate  until  a  permanent  pink  coloration 
is  obtained,  and,  after  bhe  addition  of  a  drop  of 
In  drogen  peroxide,  titrating  with  -YlO-thio- 
i  ..mate  with  iron  alum  as  indicator. 

Oils  ;      Some     Indian     essential 


Indian  Forest   Records,   1917,  5,  |8]. 
Essent.  Oil.  Rec,  1917,  8,  326  -329 


P.      Singh. 
Perf.   and 


Experimental  distillations  of  leaves  of  Eucalyp- 
tus globulus  from  the  plantations  on  the  Nilgiris 
led  to  the  following  conclusions: — (1)  The  leaves 
should  be  shade-dried  in  situ  ;  (2)  iron  stills 
are  suitable  for  distillation,  and  a  catch  still  will 
hold  back  impurities  and  very  heavy  sesquiter- 
penes, giving  as  good  an  oil  as  is  obtained  by 
redistillation  ;  (3)  special  plantations  should  be 
started  for  purposes  of  leaf  supply.  The  oils 
produced  contained  about  56%  of  eucalyptol  and 
were  very  uniform  in  composition.  Distillation  of 
Nilgiri  Geranium  (Pelargonium  graveolens.  L'llci  i: ) 
p  ant  gave  a  normal  oil  of  good  quality,  and  it  is 
recommended  that  its  cultivation  be  encouraged 
as  an  auxiliary  to  eucalyptus  production.  Compara- 
tive distillations  of  GduUheria  fragrantissima  from 
Assam  and  the  Nilgiris  showed  that  the  former 
plant  is  superior  for  commercial  purposes,  giving 
a  higher  yield  of  oil  of  wintergreen.  Shillong  is 
recommended  as  the  best  site  for  a  distillery,  but 
it  is  pointed  out  that  to  ensure  a  regular  supply 
of  the  material  it  is  necessary  to  foster  the  growth 
of  the  shrubs  in  the  forests  or  bo  allow  private 
enterprise  to  cultivate  the  plant. — L.  A.  C. 

Snlvhi lilies  of  anthracene,  anlhraquinone,  p-bromo- 
benzene,  phenanthrene,  and  iodine  in  various 
solvents.     Hild"brand  and  others.     See  III. 

Reduction  of  nitro-  and  nilroso-compounds  with 
platinum  and  hydrogen.     Cusmano.     See   III. 

Influence  of  the  solvent  on  the  reaction  between 
polyhydric  phenols  and  alkali  bicarbonates.  Von 
Hemmelmayr.     See  111. 


Determination   of  bromides. 
Patents. 


Hupp.    See   VII. 


Metal  albumin  combinations  ;   Manufacture  of 


O.  Imray.  London.  From  Soc.  of  Chemical 
Industry  in  Basle.  Eng.  Pat.  110,936,  Nov.  7, 
1916.     (Appl.  No.   15,931  of  1910.) 

ALBUMIN  is  extracted  from  a  physiologically  or 
pathologically  modified  part  of  the  human  or 
animal  system,  purified,  and  treated  with  a 
solution  of  a  metallic  salt  such  as  ferric  chloride, 
copper  sulphate,  gold  chloride,  etc.  The  resulting 
insoluble  compound  is  washed  and  sterilised.  It 
contains  the  metal  in  non-ionised  condition,  and 
the  usual  chemical  reactions  arc  given  only  alter 
hydrolysis  with  a  suitable  enzyme.  The  com- 
pounds arc  used  in  testing  for  the  corresponding 
condition  or  disease  by  reaction  with  uhe  extracted 
-•■rum  from  the  suspected  part,  and  then  testing 
for  the  metal.  For  example,  pregnane]  may  be 
tested  for  by  reaction  between  an  iron  or  copper 
placenta-albumin  compound  and  bhe  serum  ex- 
tracted from  the  blood  of  the  patient.  Cancer, 
syphilis,  tuberculosis,  etc.,  may  be  bested  for  in 
similar  manner,  using  the  metal  preparation  from 
a  cancerous,  syphilitic,  tuberculous,  or  otherwise 
affected  organ. — B.  V.  S. 
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Formaldehyde;  Manufacture  of — 
Boakc.  and  A.  Boake,  Roberts  and  Co.,  Ltd., 
Jxmclon.  Eng.  Pat.  110,787,  Oct.  28,  inn;. 
(  \;,Pl.  No.   15,418  of  1916.) 

The  reaction  vessel  in  which  a  mixture  of  methyl 
alcohol  a  nil  air  is  subjected  to  the  action  of  cata- 
lytic agents  for  the  production  of  formaldehyde, 
is  heated  by  a  suitable  electric  beater  tnsti  \a  of 
by  gas  or  ilre. — J.  F.  B. 


XXI.     PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 


I'ativ 
Two-colour  screens   for   use    in    tin    production    of 
photographs  Eh  colours  ;    Making  0) 


1:.  n. 


Tarlton,   London.     Bng.   Pat.    110,993,  Jan.  6, 

1917.     (Appl.  No.   195  oi   L917.) 
A   two-coloub   screen  in  red  and   blue-green   is 
obtained   i>\    forming   one   colour   by    dusting   or 
printing  or  other  suitable  means  on  a  transpari  nt 

base,  coating  with  a  suitable  emulsion,  exp 

throu     1  3Ci a,  developing,  and  staining  the 

result  ge  to  the  other  colour.     B.  \  .  s. 

Colouring  of  film*  i<>r  colour  cinematography.  H. 
Shorn «  ks,  .Manchester.  Kir;.  I'at.  L11.054, 
(Appl.  Nos.  8127,  June  T.  and  10,386,  July  19, 

101 F.) 

The  positive  film,  containing  alternating  sets  of 
picl  ures  to  be  coloured  red  and  green  respectively  . 
is  passed  I  brough  a  bleaching  bath,  the  series  to  be 
coloured   green    being   first  protected  by  covering 

1  adhesive  ti  pe  or  bj  other  suitable  method. 
After  washing  and  removal  of  the  protection  the 
film  n. 1  .'d  through  a  composite  staining  bath 
containing  Bhodamine,  which  stains  the  bleached 
pictures  red.  and  an  acid  ferricyanide-citrate 
mixture,  which  stains  the  unbleached  images  blue- 
green.       This  method  oi    staining  red  and   green 

ae  operation  is  applicable  to  other  arrangements 
,,    the  two  si  ts  of  pictures.  — B.  V.  S. 


XXII.— EXPLOSIVES  ;  MATCHES. 

Reduction  oj  nitro-   and   riitroso  compounds.     Cus- 
mano.    See  111. 

Patents. 

1  tytnpoimd :  Process  for  producing  an  . 

K.     II.     Twining    and     R.     W.     G.     Wyckoff, 

Geneva,  N.Y.  D.S.  Pat.  1,242,900,  Oct.  9.  1917. 

Date  of  appl.,  Apr.   10,   1916. 

\     \!.t  ol  an  alkali-metal  with  a  "common  inor- 

g^iiii       id'        beated  erith  a  non-volatile  aromatic 

substance    containing    a    negative    group;     e.g., 

um    benzene  ulphonate    and    sodium    nitrate 

1  lie  fusing  tempera!  lire  of 

sodium   nitrate. — T.  St. 

Explo  Manufacture  of .     1(.   <■.  Smith, 

Village,  X.ll..  Assignor  to  Raymond, 
Pynchon,  and  Co.,  New  York.  U.S.  Tats,  (a) 
1,243,231  and  (b)  1,243,351,  Oct.  16,  1017. 
Dale  of  appl.,  Feb.  3,  1916. 

Kxim.iisiyk  inraini  1  imi  1.  produced  bj  mixing 
the  following  ingredi  nts  in  approximately  the 
proportions  given  bj  weight:  (\)  ammonium 
perchlorate  82,  finely  divided  zinc  10,  petroleum 
jelly  5,  asphaltum  varnish  '^ :  (B)  potassium 
perchloral  e  '  lium  peri  hlorat  e  I  8,  sulphur 

5,  lie.  l\  divided  zinc  8,  petroleum  j'l  l\'  5,  asphal- 
tum varnish  3,  alcohol  6,  benzol  2.     T.  St. 


XXIII. -ANALYSIS. 


Copper  .■     /''  U  rmination    of 


as    sulphide    and 


by  electrolysis.  !■'.  L.  Halm.  Z.  anorg, 
Chem.,  HUT.  99.  201—248.  J.  ('hem.  Soc. 
1017.  112.  ii.,  543. 

It  is  not  possible  to  obtain  pure  cuprous  sulphide 
by  heating  cupric   Bulphide   in   hydrogen,  as  the 

temperature  at  which  the  second  atom  of  sulphur 
is  completely  driven  off  in  a  reasonable  time  is 
very  close  to  that  at  which  reduction  to  metallic 
copper  takes  place  Beating  in  carbon  dioxide 
in  a  Rose  crucible  gives  variable  results.  .Many 
experiments  with  different  kinds  of  tubes  are 
described,  the  precipitates  being  beated  in  various 
atmospheres  and  at  known  temperatures,  [f  air 
enters  the  tube  or  crucible,  oxygen  is  always 
ahsorhed  in  time,  even  at  moderate  temperatures, 
sulphate  being  formed  with  increase  of  weight. 
Ai  big  li  1 1  in  1  ■an.,  os  gencaus  a  loss  of  wi  ight, 
owing  to  the  formation  of  cuprous  oxide  or  metallic 
copper.  Two  mc.  hods  have  been  l'ouud  to  give 
satisfactory  results.  One  consists  in  heating  the 
sulphide  in  a  mixture  of  hydrogen  sulphide  and 
hydrogen,  the  proportions  of  which  may  vary 
within  wide  limits.  A  glazed  Rose  crucible  is 
used,  heating  strongly  over  a  Meker  burner  or 
blowpipe.  During  the  first  part  of  the  heating 
the  s_as  used  is  chielly  hydrogen  sulphide,  and 
towards  the  end  chiefly  hydrogen,  separate 
bubbling  tubes  being  used  for  the  two  gases. 
Two  minutes  suffices  for  0-2  grm.  of  sulphide,  ten 
minutes  for  larger  quantities.  The  weight  becomes 
quite  constant,  and  the  precipitate,  being  highly 
crystalline,  is  not  hygroscopic.  Ignition  at  first 
in  hydrogen  sulphide  and  then  in  carbon  dioxide 
saturated  with  methyl  alcohol  also  gives  good 
results. 

Copper  may  In-  estimated  electrolyt  ically  in 
nitric  acid  solution.  When  pure  platinum 
electrodes  are  used,  platinum  is  dissolved  at  the 
anode,  but  platinum  iridium  anodes  are  not 
attacked.  Stationary  lmu/.c  cathodes  or  rotating 
apparatus  may  be  used,  and  the  trace  of  copper 
remaining  in  solution  is  estimated  colorimetrically. 

Use  of  Ho-  water  from  the  Leiois-Thompson  calori- 
meter for  the  determination  of  sulphur  in  fuels, 
Falciola.     See  11a. 

Identification    of   chlorates    in    presence    of   hypo- 
chlorites.   W'ischo.   See  VII. 

Determination    of  bromides.     Rupp.     See    VII. 

Hydrogen    peroxide.     Macri.     See    VII. 

Analysis  of  while  metal  alloys.  Determination  of 
lead,  copper,  0  my.     11 lea.     See  X. 

Detection  of  foreign  oils  in  castor  oil  used  for 
lubricating  aeroplane  motors.     Frabot.    See  XII. 

Determination  of  soil  phosphorus.  Host.  Sei  XVI. 
Determination  of  the  cyanamide  nitrogen  in  calcium 

cyanamide.     Berkaul   end  others.     See   XVI. 
Determination  of  arsenic  in  glucose.     Kling. 

\\  II. 

Application   of  Halphen's  ratio  to    Italian     wit 
Scurti  and   Rolando.     See   XVIII. 

Methods   for  approximating  the  relative  toxicity  of 
cottonseed   products.     Qarruth.     See    X1X.\. 

t'lilnriiin  trie  methods  for  estimation  of  rrn/  *,,oitl 
quantities  of  morphine.  Beiduschka  and  Paul. 
See  XX. 

Identification  of  veronal,  acetanilide,  salicylic  acid, 
and  phenacetin.     Tunmann.     See  XX. 

Delicate  reaction  of  I  he  nitrites.  Dezam.  See  X  X. 
1    1   stitutioti      of      Hydrargyrum      tlii/nioloaceHeam. 

Rupp.     See  XX. 
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Ont.,   Canada,   Chemical   Superintendent. 
1907,  Durrans,  Thos.  H.  (Journals  to  c/o  Professor  W.  H. 
Perkin,    F.R.S.,    Chemical    Laboratories,    South 
Park  Road,  Oxford),  Chemist. 

1915.  Dutt,    P.    K..    The    University,    Leeds,    Research 

Chemist. 

1891.  Dvorkovitz,  Dr.  P.,  4.  Broad  Street  Place,  London, 

E.C.,  Technical  Chemist. 

1912.  Dyehe-Teague,  F.  C,  258,  Gloucester  Terrace,  Hyde 

Park,    London,     W.,    Analytical     Chemist    and 
Bacteriologist. 

1916.  Dyer,  Alfred    (Journals   to    7,    Grisedale     Avenue, 

Birkby,  Huddersfield),  Analytical  and  Consulting 

Chemist.     On    Active    Service    (Inns    of    Court 

O.T.C.). 
O.M.  Dyer,  Dr.  B.,  17,  Great  Tower  Street,  London,  E.C., 

Analytical  and  Consulting  Chemist. 
1911.  Dyke,   F.   Montague,   Nelson  Croft.   Church   Road, 

Bebington,  Cheshire,  Analytical  Chemist. 
O.M.  Dyson,  0.  E.,  Flint,  North  Wales. 

1902.  Dyson,  George  W.,  24,  Clarkehouse  Road,  Sheffield, 

Analyst. 

1892.  Dyson,  Septimus,  Nyddcombe,  Warlinghara,  Surrey, 

Manufacturing  Chemist. 


1905.  Eager,  Chas.  E.,  77,  Pearl  Street,  Boston,  Mass. 

U.S.A.,  Merchant. 
1910.  Eardley,  J.  F.,  265,  Glossop  Road,  Sheffield,  Phar- 
maceutical Chemist. 
1913.  Earl,  J.   C,   62,   Drayton  Gardens,   West    EaliDg, 

London,  W.,  Chemist. 
O.M.  Earp,    W.    R.,    Preston    Brook,    near    Warrington, 

Chemical  Manufacturer. 
1910.  Easterfield,    Prof.    Thomas    H.,    Victoria    College, 

Wellington,  New  Zealand,  Prof,  of  Chemistry. 
1884.  Eastick,  C.  E.,  13,  King  Edward  Street,  Whitechapel, 

E.,  Sugar  Refinery  Director. 
1909.  Eastick,   J.   0.   N.,   Grosvenor  Lodge,    137,   Upper 

Clapton  Road,  N.E.,  Electrochemist. 
O.M.  Eastick,  J.  J.,  Grosvenor  Lodge,  137,  Upper  Clapton 

Road,  N.E.  (Journals  to  2,  St.  Dunstan's  Hill, 

EC),  Consulting  Sugar  Expert. 
1890.  Eastlake,  A.  W.,  "  Grosinoi  t,"  Palace  Road,  Streat- 

ham  Hill,  S.W.,  Consulting  Petroleum  Engineer. 
1909.   Eastlake,  William  H.,  c  ,'o  The  British  Munitions  Co., 

Ltd.,    King's    Park,    Verdun,    Quebec,    Canada, 

Chemist. 
lr>U.  Easton,  Reginald  F..  Stafford  House.  Nailsea,  near 

Bri.M'o-*,  Technical  Chemist. 
1914.  Eastwood,  John  A.,   "  Horbury,"   Gordon   Square, 

Marrickville,   Sydney,  N.S.W.,   Dyer. 


1906.  Eaton,  B.  J.,  Agricultural  Dept.,  Kuala  Lumpur, 

Selangor,  Fed.  Malay  States,  Govt.  Chemist. 
1909.   Eberlin,  Leon  W.,  360,  Lake  View  Park,  Rochester, 
N.Y.,  U.S.A.,  Chemist. 

1892.  Eddy,    Harrison   P.,    14,    Beacon   Street,    Boston, 

Mass.,  U.S.A.,  Superintendent. 
1913.  Edge,   Alfred,   Ravenhurst,   Clayton   Bridge,   Man- 
chester, Technical  Chemist. 
1909.  Edge,  J.  Harold,  c/o  Win.  Edge  and  Sons,  '*  Dolly  " 

Blue     Works,     Bolton,     Lancashire,     Technical 

Chemist. 
1902.  Edison,   Thos.   Alva,   Edison  Laboratory,   Orange, 

N.J.,    U.S.A.,    Inventor   and   Manufacturer. 
1917.   Edmoudson,  John  S.,  Blaydon  Manure  and  Alkali 

Co.,   Ltd.,   Blaydon-on-Tyne,   Works  Chemist. 
1916.  Edon-Brown,  Herbert,  c/o  Nitrogen  Products  and 

Carbide  Company,  Ltd.,  Dagenham  Dock,  Essex, 

Chemical  Engineer. 

1911.  Edwards,  Alfred,  The   Laboratory,  Meadow   Lane 

Gas  Works,  Leeds,  Analytical  Chemist. 

1916.  Edwards,   Cyril,   6,  Soj  hie  Koad,   Nottingham.  Re- 

search Chemist, 
1909.  Ed.eards,    George    M.,    241,    Pine    Avenue    West. 

Montreal,   Canada,   Paintworks   Manager, 
1915.  Edwards,    H.     C,     "  Neotsbury,"      Laton     Road, 

Hastings,  Chemist. 
1902.  Edwards,  H.  Leaton,  The  Shanty,  Banks  Avenue, 

Meols.   Hoylake,   Cheshire,   Analyst. 

1915.  Edwards  Owen  C,  46,  Saxon    Road,   Faversham, 

Kent,  Works  Chemist. 

1917.  Edwards,   William,   Ericka,   Park   Road,   Dartford, 

Kent.   Factory  Manager. 

1895.  Ehrenfeld,  Prof.  Chas.  H.,  York  Collegiate  Institute, 

York,  Pa.,  U.S.A.,  Professor  of  Chemistry. 

1896.  Khrhan.t,  Ernosi  F.,  The  .Mersey  Chemical  Works, 

Bromborough      Port,      New     Ferry,      Cheshire, 
Research  Chemist. 
1913.  Eipper,   William   R.,   Meadow   Brook,   Dallas,   Pa., 
U.S.A..  Chemist. 

1909.  Eisenhart,  M.  H.,  c/o  Eastman  Kodak  Co.,  Kodak 

Park,  Rochester,  N.Y.,  U.S.A.,  Chemist. 

1916.  Eldridge,    A.    A.,    63,    Ellerton    Road,    Surbiton, 

Chemist. 

1916.  Eldridge,    Gardner   S.,    567,    Hornby   Street,    Van- 

couver, B.C.,  Canada.  Analytical  Chemist. 
1901.  Elkau,  Leo  H.,  Tannery,   1511,  Webster  Avenue, 
Chicago,  111.,  U.S.A.,  Tanner. 

1901.  Elkins,    Arthur    W.,    116,    Prospect    Street,    East 

Orange,  N.J.,  U.S.A..  Civil  Engineer. 

1917.  Ellingworth,    Samuel,    74.    Millfield    Road,    York, 

Chemist. 
18S4.  Elliott.  Dr.  A.  H..  College  of  Pharmacy,  1 15,  West 
68th  Street,  New  York  City,  U.S.A.,  Consulting 
chemical  Engineer. 

1912.  Elliott,    Edward,    c/o    Reckitts    (Over-Sea),    Ltd., 

Burke     Street,     Redfern,     N.S.W.,      Australia, 
Chemical  Engineer. 

1907.  Elliott,  George  K.,  c/o  Lunkenheimer  Co.,  Cincin- 

nati, Ohio,  U.S.A.,  Chief  Chemist. 
1896.  Elliott,  Dr.  J.  F.,  O'Connell  Street,  Sydney,  N.S.W., 
Manufac during  Chemist. 

1902.  Elliott,  Victor  G.,  Chemical  Works,  Rozelle,  Sydney, 

N.S.W.,  Australia,  Manufacturing  Chemist. 
1905.  Ellis,  Carieton,  143,  Gates  Avenue,  Montclair,  N.J., 
U.S.A.,  Chemical  Engineer. 

1893.  Ellis,    E.     Victor,     c/o     McLellan,     31,     Gay8eld 

Square,  Edinburgh.  Analytical  Chemist. 

1894.  Ellis,  G.  Beloe,  70,  Chancery  Lane,  London,  W.C., 

Patent  Agent. 

1913.  Ellis,     Henry    D.,     30,     Blackheath    Park,     S.E., 

Metallurgical  Engineer. 
1912.   Ellis,  Percival  W.,  90,  Tooley  Street,  London  Bridge, 
S.E.,   Tanning  MateriarMerchan'. 

1910.  Ellis,  Ridsdale,  1626,  Lytton  Building,  Chicago,  III., 

U.S.A.,  Patent  Agent. 
1910.  Ellis,  Rowland  H.,  c/o  Olympia  Oil  and  Cake  Co., 

Barlby  Road,  Selby,  Yorks,  Analytical  Chemist. 
1891.  Ellison,  Henry,  Moor  Line  House,  Conersal,  near 

Leeds,  Manufacturing  Chemi3t. 
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O.M.  Elmore,  A.  S.,  72,  Gloucester  Terrace,  Hyde  Park, 
London,  W.,  Electro-Metallurgist. 

1915.  Elphick,  Fred.  C,  c/o  Burt.  Boulton  and  Haywood, 

Ltd,    Prince    Regent's    Wharf,    Silvertown,  E., 

Technical  Chemist. 
1907.  Elsden,  A.   Vincent,   10,  Gourock  Road,   Eltham, 

Kent,  Analytical  Chemist. 
1911.  Elsdon,  Geo.   1>.,   Municipal  Chemical  Laboratory, 

141,  Regent   Road,  Salford,  Manchester,  Public 

Analyst. 

1916.  Elsey,     Edwin,    c/o    London     Chemical      Wink". 

Rubastic  Road,  Southall,  Middlesex,  Chemist. 
1904.  Elson,  J.   Hugh,   Monroe  Drug  Co.,   Quincy,   111., 
U.S.A.,  General  Manager. 

1909.  Ely,    Benjamin,    The    Limes,    Pye    Bridge,    near 

Alfreton,  Tar  Distiller. 

1910.  Emanuel,  Louis  V.,  c/o  River  Smelting  and  Refining 

Co.,  Florence,    Colorado,    U.S.A.,    Metallurgical 
Engineer. 

1910.  Embley,  Dr.  E.  H.,  245,  Latrobc  Street,  Melbourne, 

Victoria,  Australia. 

1917.  Emerson,    Freak.    W.,     179.    Burton    Road,    West 

Didsbury,  Manchester,  Research  Chemist. 

1902.  Emery,   Arthur  L.,  c/o  Smith,   Emery,  and  Co., 

651,  Howard  Street,  San  Francisco,  Cal.,  U.S.A., 
Chemical  Engineer. 

1907.  Emmons,   Frank   \V.,  c/o  Washburn  Crosby  Co., 

Minneapolis,  Minn.,  U.S.A.,  Chemist. 

1894.  Enequist,  John,  1111,  Dean  Street,  Brooklyn,  N.Y., 

U.S.A.,  Chemical  Engineer. 
1904.  Englehard,  Charles,  30,  Church  Street,  New  York 
City,  U.S.A.,  Platinum  Importer. 

1895.  English,  F'rank  H.,  89,  Belgravo  Road,  Wanstead, 

N.E.,  Analytical  Chemist. 
1917.  Enna,  Fini  G.  A.,   10a,  Springfield  Mount,  Leeds, 
Student. 

1911.  Epps,  James  W.,   Holland  Street,   London,   S.E., 

Chemist. 
1U02.  Erhart,  Wm.  H.,  81,  Maiden  Lane,  New  York  City, 
U.S.A.,  Manufacturing  Chemist. 

1904.  Ermen,  Walter  F.  A.,  Swiss  Cottage,  Alderley  Edge, 

Cheshire,  Analytical  Chemist. 

1905.  Ernst,  Chas.   A.,"  The   Viscose   Co.,   Marcus  Hook, 

Pa.,  U.S.A.,  Chemist. 

1897.  Escher,  Paul,  c/o  Swift  and  Co.,  Chemical  Labora- 

tory, Union  Stock  Yards,  Chicago,  111.,  U.S.A., 

Chemist. 
1884.  Esilman,    A.,    38,    Norwood    Avenue,    Southport, 

Lancashire,  Analytical  Chemist. 
1913.  Esling,  Fred..  30.  Kenilworth  Court.  Putney,  S.W., 

Chemical  Engineer. 

1912.  Espenhahn,  E.   V.,  c /o  Metropolitan  Gas  Co.,   186, 

Flinders  Street.  Melbourne,   Victoria,  Australia, 

Works  Chemist. 
O.M.   Estcourt,    C,    5,    Seymour   Grove,    Old    Trafford, 

Manchester.  Consulting  Chemist. 
1917.  Evans,  Edgar  ('.,  Rhondda  Research  Laboratoiif ■.-. 

I  lwvn  pia,  Glam.,  Analytical  Chemist. 
1912.  Evans,"  Edward  V.,  South  Metropolitan  Gas  Co., 

Old  Kent  Road,  London,  S.E.,  Chief  Chemist. 

1903.  Evans,    F.    Sparke,    Avonside    Tannery,    Bristol, 

Tanner.  " 
1905.  Evans.  John,  67,  Surrey  Street,  Sheffield,  Analytical 
Chemist. 

1908.  Evans,    Prof.    Nevil    Norton,    Redpath    Library, 

McGill  University,  Montreal,  Canada,  Associate 

Professor  of  Chemistry. 
1912.  Eva- s     .-in.    .    -    British    Electrolytic     Zinc    ('.  . 
I       iv. 1    Process,    Ltd.),  West  Bank  Works, 

Widn  s.  lanes. 
1912.  Evans,  flick  R.,  28,  Victoria  Street,  Westminster, 

S.W.,  Consulting  Eleetrochemist. 

1916.  Evans.  2nd  Lieut.  I..  W.  (Journals  to  115,  Machine 

Gun  Company,  B.E.F.,  Franc),  R.  Bearch  Chemist. 

1917.  Evans,     William.    35.     Mitchell    Street,    Ancoats, 

Manchester,  ( Ihemist. 

1898.  Evans,  Wm.  Perceval,  Canterbury  College,  Christ- 

church,  New  Zealand,  Professor  of  Chemistry. 
1916.  Everee  .    Dr.    A.    E.,    Dip  .   of    Coal     Tar   Colour 
Chcmis'ry,  Technical  College,  Huddersfield,  Head 
of   Depart  n  ent. 


1909.  Everette,  Dr.  W.  E,  3512,  South  11th  Street, 
Tacoma,  Wash.,  U.S.A.,  Consulting  Chemical 
Engineer. 

1904.  Evcritt,  Walter,  Norwood  Wharf,  Southall,  Middle- 
sex, Analyst. 

1912.  Evers,  Norman,  c/o  Allen  and  Hanbury's,  Ltd., 
Bethnal  Green,  London,  E.,  Analytical  Chemist. 

1907.  Eves,  Arohie,  P.,  7t;2,  East  Buehtcl  Avenue,  Akron, 
Ohio,  U.S.A.,  Chemist. 

1894.  Ewan,  Dr.  Thos.,  c/o  Cassel  Cyanide  Co.,  Shun* 
Street,   Maryhill,   Glasgow,   Chemist. 

1906.   Eynon,   Lewis,   41,   Champion   Road,    Upminster, 
Essex,  Chief  Chemist   (London   Beetroot 
Association). 


1902.  Faill,  Jas.,  52,  Robertson  Street,  Glasgow,  Technical 
Chemist. 

1902.  Fairchild,  Beuj.  T.,  P.O.  Box  1120,  New  York  City, 

U.S.A.,  Manufacturing  Chemist. 

1910.  Fairelough,     Lt.-Col.     Brereton,     Quarry     House, 

Hill   Cliffe,    Warrington,   Cheshire,    Miller. 

1911.  Fairfield,    Thos.    J.,    c/o   W.    T.    Glover   and    Co., 

Trafford  Park,  Manchester,  Analytical  Chemist. 

1903.  Fairhall,  E.  J.,  Lindfield,  Windmill  Lane,  Southall. 

Middlesex.  Chemist. 
O.M.  Fairle}',    T.,    17,    East    Parade,    Leeds,    Analytical 
Chemist. 

1901.  Fairlie,   Jas.,   Camelon   Chemical   Works,    Falkirk, 

Manufacturing  Chemist. 

1917.  Falconer,  James  H.,  1848,  Venables  Street,  Van- 
couver. B.C..  Canada.  Manufac  urer. 

1911.  Farey,  F.  O.,  905,  McGill  Building,  Montreal,  P.Q., 
Canada,  Chemist. 

1910.  Farr,  Harry,  Free  Library,  Cardiff,  Librarian. 

O.M.  Farrant,  N.,  o/o  J.  Nicholson  and  Sons,  Ltd., 
Chemical  Works,   Hunslet,  Leeds,  Chemist. 

1913.  Farrar,  Stanley  0.,  50,  Holly  Read,  Handsworth, 

Birmingham,  Chemical  Technologist. 
1897.  Farrell,  Frank  James.  Shanrahan,  Becoles,  Suffolk. 

Artificial     Silk  Manufacturer,     (Journals  to  i 

Grout  &  Co.,  Ltd.,  Textile  Manufacturers,  Gn 

Yarmouth.) 
O.M.  Farrington,  T.,  4,  Waterloo  Place,  Cork,  Ireland. 

Chemical  Engineer. 
1009.  Fath,  Dr.  Arthur,  Societc  Italienne  de  la  Viscose, 

Vinaria-Reale,    Prov.    Torino,    Italy,    Chemical 

Engineer. 
1917.  Faust,     Thos.    A.,     London,      Ontario,      Canada. 

Analytical-Manufacturing  Chemist . 
1903.  Fawsitt,  Prof.  Chas.  E.,  The  University,  Sydney, 

N.S.W..  Australia,  Prof,  of  Chemistry. 

1914.  Fcarnley,   C.   A.,   2,   Alcester  Terrace,   Shepherd's 

Lane,  Leeds   (Journals  lo  i    b  Messrs.  Brotherton 
&.   Co.,   Ltd.,   Holmes  Street.   Chemioal    Work-. 
Dewsburv  Road.  Leeds),  Technical  Chemist. 
1903.  Feilmann,  Dr.  M.  E.,     See  Fyleman,  Dr.  M.  E, 

1913.  Feldenheimer,  Wm.,  20,  Holboin  Viaduct,  London, 

E.G.    Clay  Merchant. 
1909    Fell.  Wm.  M.   W.,  27,  Clarendon  Road,  Garston, 

Liverpool,  Chemist. 
1905.  Felton,  Herbert  L,  516,  East  Second  Street,  South 

Boston,  Mass.,  U.S.A.,  Distiller. 
1900.  Ferguson,   Prof.   Geo.   A..    121,    West  42nd   Street. 

New  York  City,  U.S.A..  Professor  of  Analytical 

Chemistry. 

1914.  Ferguson,     Jas.,     "  Moun'side,"     Prestwich     Park 

South,  Manchester,  Technical  Chemist. 
1917.  Ferguson,  John  <;..  Box  195,  Stettler,  Alta.  Can 
Teacher  of  Chemistry. 

1902.  Fergnsson,  Donald  M.,  c/o  Acadia  Sugar  Refining 

Co.,  Halifax,  N.S.,  Canada,  Analytical  Chemist. 
1883.  Fergusson,  H..  Prince  Regent's  Wharf,  Silvertown, 

V..  Technical  Chemist. 
1916.  Ferns,    John    F.    61,    Withingt  n    1        I,    Whalley 

Range.  Manchester,  Technical  Chi  mist. 
1893.  Fiebing.  John  H.,  238,  Reed  Street,  Milwaukee,  Wis  . 

U.S.A.,  Leather  Trade  Chemist. 
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1911.  Field,  Allan  J.,  c/o  G.  Siegle  Co.,  Rosebank,  Staten 
Island,  N.Y.,   U.S.A.,  Analytical  Chemist, 

1917.  Field,  .Chas  H.,  52.  Lee  Park,  Blackheath,  S.E., 
Analytic?.!  Chemist. 

1885.  Field,  E.  W.,  Brewer. 

1917.  Field,  Fredk.  C,  City  Hall,  Calgary,  Alberta, 
Canada,  Analytical  Chemist. 

1915.  Field,  G.  H.,  "  Holmwood,"  Dolgarrog,  Tal-v-Cafn, 

X.  Wales,  t'lucf  Chemist. 
1887.   Field.  S.  S.,  41,  Kidbrook  Park  Road.  Blackheath, 

S.E.,    Manufacturing   Chemist. 
1891.  Field,  Wm.  Eddington,  Martin  Street,  Elsternwick, 

Mrlbourn",   Victoria,  Analytical  Chemist. 
1907.  Finch,  Archibald  M.,  Vitriol  and  Chemical  Works, 

Cattedown,    Plymouth,   Chemical   Manufacturer. 
HUT.  Finch.    Wm.  J.,   9,   Stokes   Croft,    Bristol,    Works 

Manager. 

1910.  Findlater,  James,  c  /o  Price's  Patent  Candle  Co.,  Ltd., 

Bromborough     Pool,     near     Birkenhead,     Chief 
Chemist. 

1916.  Findlater,    R.    H.,    c/o    Broxburn    Oil    Co.,    Ltd.. 

Broxburn,  West  Lothian,  Chemist. 

1899.  Fingland,  John  J.,  Kaslo,  B.C.,  Canada.  Analytical 

Chemist. 

1911.  Fink,  F.  W.,  420,  Riverside  Drive,  New  York  City, 

U.S.A.,   Manufacturing  Chemist. 
I  !)04.  Finn,  Cornelius  P.,  Coke  Ovens,  etc..  Departments, 
Hemsworth   Collieries,   Fitzwilliam,   near   Wake- 
field, Coke  Ovens  Manager. 

1903.  Fish,  Chas.  C.   R.,  439,  Boylston  Street,  Boston, 

Mass.,  U.S.A.,  Chemist. 
1911.  Fish,  Charles  W.,  c/o  The  Turner  Paper  Mill  Co., 
Ltd.,  Raweliffe  Bridge,  S.O.,  York-;.  Chemist  and 
Paper  Technologist. 

1917.  Fisher.  Alfred.   19,  Richmond  Hill,  Langley  (in  en, 

near  Birmingham,  Technical  Chemist. 

1900.  Fisher,  Henry,  16,  East  96th  Street,  New  York  City, 

U.S.A.,  Teacher  of  Chemistry. 

1916.  Fisher,  John  M.,  701,  Broadway  East,  Vancouver, 

B.C.,  Canada.  Pharmacist. 

1915.  Fisher,  L.  E.,  The  Laboratory.  Messrs.  Ardol,  Ltd., 

Barlbv  Road.  Selbv,  Yorks,  Works  Chemist. 

1917.  Fisk,  Alan  E.,  11,  Balfour  Road,  Word,  London,  E., 

Works  Chemist. 
I  895.   Fison,  John,  Messrs.  .Tss.  Fison  and  Sons,  Thetford, 
Norfolk,  Chemical  Manufacturer. 

1904.  Fitch,  A.  J..  67,  Branstone  Road,  Burtonon-Trent, 

Brewer's  Chemist. 
I  tt  10.  FitzPatrick,    G.    1)..    38,    Church    Road,    Moseley, 

Birmingham,  Analytical  Chemist. 
1917.  Fleck,    Dr.    Alexr.,   c/o   Messrs.     Castner   Kellner 

Alka'i    Co..    Ltd.,    Wallsend-on-Tyno,    Research 

(  hemist. 
1913.  Fleming,  M.  D.,  c/o  S.  Fleming  &  Co.,  31,  Robertson 

Street,  Glasgow    (Journals   to  Plantation  Albion, 

Berbice.  British  Guiana).  Analyst, 
1893.  Fletcher,  E.  Morley,  30,  Grosvenor  Place,  Newcastle- 

on-Tyne,  Alkah  Works  Inspector. 
O.M.  Fletcher,   F.   W.,  c/o  Fletcher,  Fletcher,   and  Co., 

Ltd.,  Holloway.  N..  Manufacturing  Chemist. 
1891.  Fletcher,    R.    Jaques,    North    Geelong,    Victoria, 

Australia,  Manufacturing  Chemist. 
1904.  Fletcher,  Wm.  E.,  1104.  Rodney  Street.  Wilmington, 

Del.,  U.S.A.,  Chemist. 
1912.  Flurscheim,    Dr.    Bernhard   J.,  Rushmoor,    Fleet, 

Hampshire,   Research   Chemist. 

1899.  Focht.  Louis,  12,  Atterbury  Avenue,  Trenton,  N.J., 

U.S.A.,  Civil  Engineer. 
1890.  Foden.    Alfred.    Fairhnlm.  .     Mossley     Hill    Road,  ; 
Grassendale,  Liverpool,  Metallurgical  Chemist. 

1900.  Foersterling,  Dr.  H.,c/o  Roessler  llasslacher  Chem. 

Co.,  Perth  Amboy,  N.J.,  U.S.A.,  Chemist. 
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Speight,  W.  E.,  Haoken  Sewage  Works,  Great 
Lever,  Bolton,  Chemist. 

Spence,  Dr.  David,  Norwalk,  Conn.,  U.S.A.,  Research 
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1903.  Spencer,   A.   Gordon,   4076,  Tupper   Street,   West- 
mount,  P.Q  ,  Canada,  Chemist. 
1917.  Spencer,  Edward  J.,  212,  Hulme  Hall  Lane,  Miles 
Platting,  Manchester,  Chemical  Engineer. 
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United  Provinces,  Cawnpore,  India,  Technical 
Chemist. 
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Cheshire,  Analytical  Chemist. 
1G16.  Stockton-Abbott,  Lyle,  300,  Willow  Avenue,  River 
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1903.  Stoddard,  Jesse  D.,  674,  Woodward  Avenue,  Detroit, 
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1909.  Strachan,  Jas.  T.,  c/o  The  Canada  Paper  Co.,  Ltd., 

Windsor  Mills,  P.Q.,  Canada,  Technical  Chemist. 
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Manchester,  Analytical  Chemist. 
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Cumberland   Mills,    Westbrook,    Maine,    U.S.A., 
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1909.  Sutherland,  Daniel  M.,  Ashgrove,  Sunbury  Common, 

Middlesex,  Works  Manager. 
1894.  Sutherland,  Geo.,  Ladyton  Croft,  Bonhill,  Scotland, 

Chemist. 
1887.  Sutherland,  Jas.,  o/o  British  Aluminium  Co.,  Ltd., 

Lame  Harbour,  Co.  Antrim,  Ireland,  Chemist. 
1906.  Sutherland,  John,  Vril  Lodge,  Lame  Harbour,  Co. 

Antrim,  Ireland,  Chemical  Engineer. 
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on-Trent,  Chemist. 
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1907.  Wi'n- -ti  i.  Oscar  B.,  c/o  L  uisvillo  Soap  Co.,  Louis- 

ville Kv  .   U.S.A.,  Soap   Worl      Chemist, 

1905.  Wyer,  Malcolm  G.,  The  Library,  State  University 

Iowa  City,  Iowa,  U.S.A.,  Librarian. 
O.M.   Wyld,  Jno., Rose  Yille,  Monston,  via  Leeds,  Chemical 
W<irks  Manager. 

1908.  Wyler,    Dr.   Max,   c/o   Levinstein,    Ltd.,   Blackley, 

Manchester,  Manufacturing  Chemist. 

1906.  Wynne,  Prof.  W.  Palmer,  F.R.S.,  The  University, 

Sheffield,  and  (Journals)   17,  Taptonville  Road, 
Sheffield,  Professor  of  Chemistry. 


1901.  Yardley,  Frank,  c/o  Henry  Jutson  and  Sons,  Liver- 
poo!  Street,  Birmingham,  Chemical  Manufacturer. 

1897.  Yates,   W.   H.,   Durley   Park,  Keynsham,  Bristol, 

Technical  Chemist. 
1915.  Yeoman,  Ernest  W.,  1,  Regent  Square,  London, 

W.C.,  Analyst  and  Metallurgist. 
1913.  Y'eomans,   Wru.   W.,   c/o  Standard   Chemical   Iron 

and  Lumber  Co.,  St.   Henri,   Montreal,  Canada, 

Chemist. 
1906.  Yerkes,  Leonard  A.,  c/o  Jos.  Bancroft  and  Sons  Co., 

Wilmington,  Del.,  U.S.A.,  Bleacher  and  Finisher. 

1898.  Yetton,  Thos.,  86,  Bow  Road,  London,  E.,    Con- 

sulting Distiller's  Chemist. 
1894.  Yocum,  Dr.  Jno.  H.,  325,  Academy  Street,  Newark, 

N.J.,  U.S.A.,  Chemist. 
1886.  Yoshida,  Prof.  H.,  Imperial  University  of  Kyoto, 

Kyoto,  Japan,  Professor  of  Chemistry. 
1900.  Yoshitake,  E.,  Nishihara  Machi,  Koishikawa,  Tokyo, 

Japan,  Chemist. 
1885.  Young,  Alfred  C,  17.  Vicar's  Hill,  Lewisham,  S.E. 
1885.  Young,  Brougham,  Patent  Hygienic  Bin  Co.,  4  and  8, 

Arthur  Street,  King  William  Street,  London,  E.C., 

Analytical  Chemist. 


1902.  Young,  Chas.  C,  c/o  The  Bayor  Co.,  117,  Hudson 

Street,  New  York  City,  U.S.A.,    Colourist. 
1890.  Young,  \Jr.  Geo.,  Bradda,  Church  Crescent,  Church 

End,  Finchley,  N.,  Chemist. 
1913.   Young,    Hamish,   21,    West    Park,   Clifton.   Bristol, 

i  !h  mist. 
1917.  Young,  Harry  A..  5,  Cottage  Place,  White  Plains, 

N.Y.,  U.S.A.,  Chemist. 
1901.  Young,  James,    2,  Montague    Terrace,    Kolvinxide, 

Glasgow,  Chemist. 
O.M.  Young,    Jno.,    2,    Montague    Terrace,    Kelvinside, 

Glasgow,  Technical  Chemist. 
1886.  Young,   Jno.,   Claremont   House,   Beverley   Road, 

Hull,  Gas  Engineer. 
1909.  Young,  John,   610,  Weber  Avenuo,  Akron,  Ohio, 

U.S.A.,  Analytical  Chemist. 
1904.  Young,  Jno  H.,  c/o  The  Cassel  Cyanide  Co.,  Ltd., 

Shuna     Street,     Maryhill,     Glasgow,     Technical 

Chemist. 
1898.  Young,   J.   W.,   22,   Maxwell  Drive,  Glasgow,   S., 

Inspector  under  Alkali  Acts. 
1883.  Young,  Prof.  Sydney,  F.R.S.,  University  Chemical 

Laboratory,   Trinity  College,   Dublin,   Professor 

of  Chemistry 
1917.  Young,  Thomas  O.,  14,  Normantori  Terrace,  New- 

oastle-on-Tyne. 
O.M.  Young,  W.  C,  Laboratory,  24,  Aldgate,  London, 

E.,  Gas  Examiner  and  Consulting  Chemist. 
1898.  Young,    W.    Gathorne,    Analyst's    Dept.,    G.N.R., 

Doncaster,   Yorks,  Chief  Chemist. 


1899.  Zabriskie,  C.  B.,  c/o  Pacific  Coast  Borax  Co.,  100, 

Wi  nam  Street,  New  York  City,  U.S.A.  Manager. 
1897.  Zacha.ias.  Dr.  P.  D.,  Philhellinon  Street  22,  Athens, 

Greece.  Industrial  Chemist. 
1912.  Zanctti,  Joaquin  E.,  Columbia  University,  New  York 

City,  U.S.A.,  Chemist. 

1900.  Zarcmba,    Edw.,    707,    D.    S.    Morgan    Building, 

Buffalo,  N.Y.,  U.S.A.,  President  (Zaremba  Co.) 
1906.  Zdanowicz,  Joseph,  24,  St.  James's  Street,  London, 

S.W.,  Chemical  Engineer  (Artificial  Silk). 
O.M.   Zimmcrmann,  A.,  3,  Lloyd's  Avenue,  London,  E.C., 

Chemical  Agent. 
1905.  Zimmermann,  Chas.,  9  and    10,   St.   Mary-at-Hill, 

London,  E.C.,  Chemical  Merchant. 
1897.  Zinsser,  Dr.  Fred.  G.,  Hastings-upon-Hudson,  N.Y., 

U.S.A.,  Manufacturing  Chemist. 
1916.  Zumbach,  Dr.   Jacques,   19,   Radcliffc  Road,  West 

Bridgford,  Notts,  Research  Chemist. 
1912.   Zwingenborger,    Dr.    Otto    K.,    142,    State    Street, 

Perth  Amboy,  N.J.,  U.S.A.,  Chemical  Engineer. 
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1913.  Acland,  L.  H.  Dvke. 

1903.  Acton,  J.  Rowland. 
1907.  Adam,  Cap-.  Wm.  Anol. 

1912.  Akors,  Noel  Charles  (Sub-Lieut.). 

1913.  Allmand,  Dr.  A.  J. 
1915.  Ashworth,  Bred. 

1909.  Baker,  Robert  Percival. 
1901.  Barber,  Capt.   Rene  R. 

1910.  Bowater,  John  W. 
1913.  Bridge,  Stanley  W. 

1910.  Campbell,  James   Robertson. 

1911.  Cochrane,  Capt.  John  Bray. 
191  t.  Con   in  ,   Francis,  George. 

1913.  It-akin.  Lieu'.  John   Bertram. 
1915.  Dickinson,  Frank  Edwin. 

1914.  Dunn,  Ralph  John. 

1913.  Farrow,  Lieut,  Frederick  Denny. 

Mil  I.  F<  II.  Barry. 

1896.  Fox,  A.  Stanley. 

1912.  Frankenburg,  Sydney, 

1904.  Qair,  C.  J/Dickonson. 
1 « » 1 U .  Gloag,  Vivian  Ford. 


:  S'.  is.   ilol, line,   dpi.   Jno. 
1905.  Hall,  A.  A. 

1904.  Heaton,  Capt.  Noel. 

1905.  Biggins,  Dr.   Eric  B. 

1908.  Hughes,  William   EarL 
1905.    KiiiL'.    Frank    Eustace. 

1907.   Kynaston,   l'.c.   Wm.  Chas.   Robert. 

Mini.  Lane,  Chas.  Cyril  P. 

1907.   McConnan,  Dr.   James. 

1 9i is.   Mason,  Capt.  Douglas  H.  Campbell. 

Is Vi.    Mawdsley,   W.   H. 

1912.  .Millar,   Charles  James. 

1913.  Mumford,  Capt,   Ernest  Moore. 

1912.  Murdooh,   Barclay   B. 
19M.  Rodger,  Lawton  H. 
1915.   Shingler.  Svlnev  Vernon. 

1913.  Slade,  Dr.  Roland   Edgar. 

1909.  Sponco,  John. 
1913.  Stephenson,'  Guv. 

1902.    B  evens,    Lieut.   M,    White. 
1913.  Tennant,  Robert. 
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